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Introduction

Purple loosestrife (Lythrum salicaria L) is a non-native perennial plant from Europe that invades and dominates wetlands in North America.  It first appeared in North America in the early 1800s (Thompson et al, 1987).  By the 1920s it had made it into Wisconsin where it was being used as a horticultural plant in gardens, by bee keepers, etc.  It became naturalized in the state, but was present in very small numbers for decades. In 1940, herbarium records show it in just a few locations around southeastern Wisconsin, but by the 1970s marked increases in occurrence and population density were noted by many observers.  By the late 1980s purple loosestrife had spread throughout the state, occupying 70 of 72 counties and approximately 30,000 acres of wetlands (Henderson, 1987). It was most firmly established in large numbers throughout southeastern Wisconsin, especially Waukesha County, in central areas along the Wisconsin River, and in Horicon Marsh, Crex Meadows, and the Fox and Wolf River Valleys.
Not only had it spread widely by the 1980s, but it also dominated some wetlands so completely that Henderson (1987) reported, “3% of our wetlands can be considered beyond hope of control.”  Domination by loosestrife was a growing concern among both conservation professionals and concerned citizens in Wisconsin because loosestrife dominated wetlands were suspected to have negative effects on native plants and animals. It has since been demonstrated to compromise native vegetation, as well as bird and amphibian communities (Blossey et al, 2001, Farnsworth and Ellis, 2001, Whitt et al, 1999, Brown et al, 2006).
In the 1980s, most loosestrife populations in Wisconsin were small: 70% were less than one acre or with less than 100 plants, 44% had less than 20 plants, and most state wetlands (97%) were still free of the plant (Henderson, 1987). Thus, it seemed at the time that “if a well coordinated control program is begun, we have a reasonable chance of containing loosestrife with mechanical and chemical means until a long-term solution, such as a biological control, is developed” (Henderson, 1987).

Research on a national biocontrol program had begun by that time, but it would not be available in the state until 1994.  In the meantime chemical and mechanical control efforts were stepped up to keep the loosestrife from spreading and increasing dominance in infested wetlands. Unfortunately, these methods proved insufficient for keeping pace with the plant.  Even dedicated teams of state workers trying to keep the plant from invading and dominating small, designated state natural areas were unable to do so, and by the mid 1990s loosestrife had both increased its dominance in existing infestations and had spread to many more areas (M. Martin, personal communication).  Thus, when research funded by the Federal government and many states, including Wisconsin, made safe biological control insects available, Wisconsin acquired them as quickly it could.
Biological control of purple loosestrife in North America began with releases of two closely related leaf-beetle species, Galerucella calmariensis Linnaeus and G. pusilla Duft, in several states in 1992 after extensive safety and efficacy testing in both Europe and North America. Wisconsin first acquired these species in 1994 for limited release at two sites (Figure 1), followed by monitoring and evaluation which is reported on here. Many later Galerucella releases were also carefully monitored and the results are also reported here for 17 sites located around the southern and eastern parts of Wisconsin (Figure 1).  
Two other control insects, Hylobius transversovittatus (Goeze), a root-mining weevil, and Nanophyes marmoratus, a seeded-eating weevil, were acquired and released, starting in 1995 and 1997, respectively. Evaluation of the effectiveness of Hylobius was undertaken in 1995 through 1997 at three sites (Figure 1) and is on reported here. N. marmoratus was released at two sites, but has never been formally evaluated.  Thus, its effectiveness in reducing the loosestrife in Wisconsin remains uncertain, though it is frequently seen on loosestrife at a variety of southern Wisconsin sites.  
The safe use of all four biocontrol insects was a primary concern for all early releases in the state--and remains a concern worth continued monitoring today. For this reason, careful qualitative observations were made, and continue on every visit to release sites to determine if these insects might be feeding or reproducing on plant species other than purple loosestrife.   Those observations are reported on here.
Methods

Original Galerucella Release Sites
On June 2, 1994, Galerucella beetles acquired from Cornell University and USDA-APHIS were introduced to long-established populations of purple loosestrife at Navarino and Rome Pond State Wildlife Areas in northeast and southeast Wisconsin, respectively (Figure 1).  Two-thousand G. calmariensis were released at Rome Pond in Jefferson County, and 2,000 G. pusilla were released at Navarino in Shawano County.  A gradual release method was used.  Ten clumps of purple loosestrife were selected at both sites, and a sleeve of insect netting was placed over each and tied off at the top and bottom.  Two-hundred beetles, including gravid females, were put into each sleeve and the beetles quickly became active feeding and mating.  The beetles were monitored and when egg laying became evident within a sleeve, it was opened to allow the beetles to fly to other plants on the site.  This occurred between day 6 and day 12 after placement.

The purple loosestrife site at Navarino consisted of a narrow area approximately 150 meters long and 10 to 20 meters wide along the eastern edge of an impounded wetland of approximately 245 acres. This wetland consisted mostly of emergent vegetation on very poorly drained muck soils, with scattered, small patches of loosestrife along the margins of the entire wetland. The wetland exists within a network of 15 square miles of wetlands, with additional small, scattered patches of purple loosestrife. Within the release and monitoring area the loosestrife was at approximately 50% cover and averaged about 110 cm tall.  Where the purple loosestrife occurred, water fluctuated seasonally, and was generally between one quarter to one foot deep.

At Rome Pond the purple loosestrife occupied about half of a 4 acre site on the extreme east side of a much larger 1,100 acre wetland to which it was connected by a narrow 200 foot wide channel. This wetland also consisted of emergent plants on very poorly drained muck soils. Purple loosestrife existed throughout this larger wetland in large patches many acres in size. Within this study area the loosestrife was estimated at 60 to 75 percent cover and averaged almost 150 cm tall.
Initial quantitative measurements of vegetation were made in mid-July of 1994.  These included cover, growth, and flowering effort of purple loosestrife, and quadrat data of all vegetation.  Line-intercept transects were established and permanently marked with posts at both release sites; 10 transects for a total of 300 m at Navarino, and 16 transects for a total of 640 m at Rome Pond.  These lines were used to estimate canopy cover of purple loosestrife by using a meter tape stretched along the length of the transects at approximately 1 m above the ground or water surface.  The beginning and ending points of purple loosestrife cover along each transect were recorded where the vertical plane rising above or below the measuring tape was broken by loosestrife foliage.  These figures were used to calculate the percentage of the measuring tape along each transect that was considered covered by the loosestrife.  Line-intercept data were collected from 1994 through 2000 and in 2003.  The results from each transect were averaged together by site and compared among years using a Student t-test analysis of variance.    

At 5 m intervals along the transects, permanent points were established with fiberglass T-posts or metal conduit posts.  At each post the vegetation was sampled using 0.5 m x 1.0 m quadrats.  The data collected from the quadrats included species present and an estimate of the coverage of each species within the quadrat.  A total of 31 points were sampled at Navarino, and 44 at Rome Pond.  Quadrat data were collected from 1994 through 2000 and in 2003.  Most of the quadrat data from Rome Pond for the years following the beetle release were lost, thus no analysis of quadrat data was possible for that site. From the quadrat data the relative importance value (I.V.) of each species was calculated for each year. The I.V. was derived by averaging the relative frequency of occurrence and relative percent cover of each species in the quadrats (after Curtis 1959).  Composite I.V.s, for all graminoid species (grass and sedge families) combined, were also calculated.  In addition, the estimates of loosestrife percent cover within the quadrats were averaged by year and compared among years at each site using a Student t-test analysis of variance.    

At each quadrat sampling point, the nearest loosestrife plant (a plant was defined as a cluster of stems appearing to arise from the same rootstock) was located and marked with red flagging at its base.  From each plant, measurements of height and flowering output were taken.  The height of the tallest stem within a cluster was measured starting from the base of the rootstock stump, not the muck or water level.  Within each cluster, the length of every inflorescence raceme was recorded and summed as a total for the cluster.  In addition to the sample point plants, the individual plants on which the beetles were released were also permanently marked and measured in the same manner over time.  Height and flowering data were collected from 1994 through 2000 at Navarino, and 1994, 1996, and 1997 at Rome Pond.  The height and flowering measurements from each plant were averaged by year and compared among years at a site using a Student t-test analysis of variance.

Additional Galerucella Release Sites

In an attempt to overcome possible annual (year to year) variations and site factors that might obscure the effects of the beetles on the growth and vigor of purple loosestrife, releases were made at 17 additional locations around the state (Figure 1) and spread over a 6-year period.  The releases occurred from 1996 through 2001 and consisted of a mix of both European Galerucella species. Some beetles were acquired from Cornell University and the rest came from WDNR rearing efforts using beetles previously naturalized in Wisconsin from a number of out-of-state sources. Releases took place in June and July, usually with newly produced, teneral adult beetles so that plant damage to the loosestrife would begin in earnest the next year. The number of insects released varied from site to site, depending on site size and available insects. Estimated numbers of insects released ranged from 2,000 to 10,000 per site. Adult beetles were released in the center of each site by scattering them on field plants or by placing potted loosestrife plants with new adults adjacent to and in contact with field loosestrife plants.
The loosestrife infestations where releases were made varied in size and density, ranging from ½ acre to 10 acres with densities from very sparse to almost complete coverage. The wetland areas around the loosestrife at these sites were also of many different shapes and sizes, ranging from ½ to many hundreds of acres. Many of the wetland complexes had additional scattered populations of loosestrife within them.
In the first year of each beetle release, a permanent grid with lines 5 meters apart was constructed in the center of the purple loosestrife infestation at each site. Grids were usually 20 m x 20 m square, but occasionally rectangular to best fit the shape of each loosestrife infestation. Square-meter quadrats were placed at 8 line intersections, randomly chosen from all available in each grid, and marked with metal conduit posts. All quadrats were required to have at least one loosestrife stem in the release year or an alternate random quadrat in the grid was chosen.
Cover, growth, and flowering effort of purple loosestrife were measured in each quadrat. This included estimating percent loosestrife cover, counting the number of loosestrife stems, noting the heights of the 5 tallest loosestrife stems, and both the number of inflorescence racemes and the length of the longest raceme on each of the 5 tallest stems.  The sites were re-sampled once (6 sites) or twice (11 sites) during an interval of 2 to 7 years (mean 4.5) post-beetle release. The sampling at each site was ended when the loosestrife there (by visual inspection) appeared to be reasonably well controlled (plants shorter and with noticeably less flowering).  
The percent changes between the release years and the re-sample years were calculated for each metric for each of the 17 sites. For each metric, we then calculated the means and standard deviations of all percent changes for all the sites combined for each year post-beetle release, regardless of the year of release. 
Hylobius transversovitattus Release Sites

In June and July of 1995, H. transversovitattus weevil eggs were acquired from Cornell University and placed at four locations in southern Wisconsin; 280 at Scuppernong wet prairie in the South Kettle Moraine State Forest (Walworth County), 250 in Dekorra State Wildlife Area in a marsh adjacent to the Wisconsin River (Columbia County), 300 at Yellowstone Lake State Park in a marsh below the dam (Lafayette County), and 215 at the Rome Pond site described above, but at the opposite end of the site from the Galerucella release in 1994.  Data were not consistently collected from the Rome Pond Hylobius site, so they are not reported here.
To place each egg, large clumps of loosestrife in the center of each infested area were randomly selected and a main stem (at least one centimeter in diameter) of each clump was cut six inches above the root crown. A hole was drilled in the center of the stem, a weevil egg was inserted, and the hole was sealed with modeling clay. All eggs were kept at room temperature before release, and out of direct sunlight during release since they were reported to be sensitive to UV light (B. Blossey, personal communication). 

At each site a permanent square or rectangular grid was set up in the center of its loosestrife infestation using steel conduit posts at each line intersection. Grid dimensions and line spacing varied from site to site, depending on the shape and size of the loosestrife infestations. Permanent quadrats 0.5 m x 1.0 m were placed at each intersection. Data on the height of the tallest loosestrife plant in each quadrat and the length of its flower racemes were collected.  Line-intercept loosestrife % cover data were collected along transects as described above for the original Galerucella sites, with 11 transects (318 m) at Scuppernong, 8 transects (144 m) at Yellowstone, and 11 transects (290 m) at Dekorra. Quadrat data were collected at Scuppernong and included percent cover of all plant species. At all three sites, an individual robust loosestrife plant near each quadrat was also chosen, marked as previously infested with Hylobius or not, and its location noted and marked with flagging. Heights, number and lengths of inflorescences were recorded for these plants.
Vegetation data at Hylobius release sites were collected in the year of egg placement and two succeeding years in order to detect any reductions in the loosestrife from Hylobius larvae. The larvae typically spend up to two years feeding in the roots of a loosestrife plant before emerging as new adults (Hight et al, 1995).  Comparisons of the measured variables were made among years at each site using Student t-test analysis of variance.

Results & Discussion

Original Galerucella Release Sites. 

The two original Galerucella beetle releases in Wisconsin clearly demonstrated that both beetle species are winter hardy and can survive well in the state’s northern climate.  This was not unexpected since the origins of the beetles included sites in Northern Germany and Finland (B. Blossey, personal communication).

Qualitative observations at the original release sites also suggested that use of these beetles should be safe since we saw no cross-over feeding on any other plant species on any visit to these sites. Nor did we see any feeding damage to other plant species that appeared to be the same as the damage the beetles cause to purple loosestrife. However, the two native plant species most closely related to purple loosestrife, winged loosestrife (Lythrum alatum) and water willow (Decodon verticilatus), were not present at these sites.
The response of purple loosestrife to the Galerucella beetles was somewhat inconsistent between the two 1994 release sites during the time they were monitored.  Flowering was significantly reduced at both sites. However, it was nearly eliminated at Navarino after only 2 years (Figure 2), and was reduced by only 50 to 70 % at Rome Pond (Figure 3). In the same time period, loosestrife cover was significantly reduced by 60 to 80%, and height by 30 to 50%, at Navarino, and stayed that way during the 9 years that data were collected (Figures 4, 5 & 6).  Conversely, at Rome Pond there was no significant reduction in cover (Figure 7) or height (Figure 8) after 9 years. (Note: 1994 cover data from Rome Pond are not included due to a change in observers from 1994 to 1995 that likely resulted in significant under-reporting of cover in 1994 compared to 1995 and beyond).  Individual loosestrife plants on which beetles were initially released did not respond any differently as a group (P > 0.05) than other loosestrife plants within the monitored populations. The beetles obviously dispersed well from the original release plants since their effects were noted throughout both patches, away from release plants.
The dramatic reduction of purple loosestrife flowering at both sites suggests that this bio-control process might substantially reduce (but not eliminate) the spread of loosestrife by markedly reducing seed production. This effect alone makes Galerucella biocontrol very desirable, even if loosestrife remains prevalent on a site after the beetles are released.
The effects on purple loosestrife flowering, cover, and height were different between the two release sites despite an equal number of beetles released at each. Initial metrics suggest that differences were due to the larger biomass of loosestrife at one site and a smaller biomass at the other. At the larger Rome Pond site cover was about 50% higher, plants were approximately 40 cm taller on average, and flowering was as much as 5 times greater than at Navarino at the times of beetle releases. Consequently, beetles likely just took longer to consume the greater loosestrife biomass at Rome Pond than at Navarino to get the same results.  Thus, percent reductions in purple loosestrife would be expected to be less, or at least slower, at Rome Pond than at Navarino. 
Moreover, the landscape around the Rome Pond site had much more loosestrife than was found around Navarino, and over-wintering adult beetles may have been attracted away from the Rome Pond site, thus further diluting their effects on the plants there. Adult beetles often leave their wetland of origin to over-winter in surrounding drier areas, and they do not always return to the same wetland, sometimes appearing in other nearby loosestrife patches instead (personal observation).  Moreover, beetle dispersal away from the Rome Pond site may have been enhanced since more beetle populations were established at sites around Rome Pond than at Navarino during the years of the study, and beetles are reported to be more likely to disperse to wetlands with established populations of their species than to those without (Davalos and Blossey, 2011).

Loosestrife cover and height did not decline appreciably at Rome Pond during the study, and because of the site differences discussed above, we speculated that more time was all that was needed for Rome Pond to emulate Navarino.  Therefore, we re-visited Rome Pond several times after the study to qualitatively observe how the site’s loosestrife had changed. We found that the amount of loosestrife had steadily declined to where it is presently only a small component of the vegetation, especially among the now much taller and denser cattails. It is likely that the large volume of loosestrife biomass at Rome Pond simply withstood feeding pressure from a small biocontrol beetle population that took many years to increase, and that as the beetle population increased, the loosestrife eventually showed significant declines.
Not only did purple loosestrife flowering, cover, and height, all decline at Navarino after the beetle release, but the plant’s relative importance within the plant community at the site also fell.  At the outset, loosestrife had a relative I.V. of 27% (possible range is 0 to 100%).  After 4 years, it declined to 10-12% and remained at that level for the 9 years of observations (Figure 9).  This reduction of loosestrife seemed to release graminoid species (grasses and sedges) as a group.  The combined I.V. of graminoids rose from 21% to 50% within three years, and stayed at 40-43% thereafter (Figure 9).  The total number of species found within the sample quadrats did not change over the 9 years, but the mean number of species per quadrat did increase from 5 to 9 species, a substantial increase in quadrat diversity.

The gradual decline in loosestrife importance is expected with a decrease in cover and size. It appears that graminoid species were a primary beneficiary of loosestrife decline in the wetland at Navarino. 

It is not surprising to see little change in the number of species at Navarino during the study even though the loosestrife there gradually declined in importance. The dispersal of any new plant species into the existing, highly competitive wetland would be difficult, and probably needs more time to occur. However, the increase in mean number of species per quadrat suggests that species already within the community spread as bare ground opened up from the loosestrife decline. Over time, one might expect the number of species in this community to increase as new species from non-loosestrife-infested areas in the surrounding wetland complex arrive to fill empty niche space. 

Qualitative observations at both sites revealed increases in beetle numbers that seemed commensurate with the plant damage noted. Though other factors may have affected loosestrife performances at the two sites during this study, we recorded no other occurrences that might have influenced changes in the loosestrife, including differences between the sites.
------
Additional Galerucella Release Sites

Data from the 17 additional Galerucella release sites are presented in Figures 10 through 14.  Each graph shows the average change in a particular metric for each year post-release for all 17 sites combined, regardless of the different calendar years in which the beetle releases and data collections took place. Treating the data this way should smooth out annual variations among the sites resulting from factors other than the biocontrol insects.  The sample sizes (number of sites) for the years post-release were N= 5, 6, 7, 6, 2, and 2, for the years 2 through 7 respectively. 
The graphs are thus a composite of what might be expected from biocontrol at a wide range of field sites over a 7-year period after beetle release. While these general trends in the metrics are useful for a broad understanding of the effects of Galerucella biocontrol, they do not revel what may happen on a given site of a particular acreage size, loosestrife density, flooding regime, etc.  Such variables will affect the results on every site. The possible effects of some of these anomalies are discussed below, including the effects from one site that was much larger than all the rest.
The most dramatic effect of the beetle releases on the 17 additional release sites was a reduction in flower production (Figures 10 & 11).  Two years after release, flowering was reduced by 60%, and by year 5 was nearly non-existent. There was also a gradual decline in purple loosestrife cover over time, culminating in an average 70% reduction by year 7 post release (Figure 12). Stem height was also significantly reduced by year 2 and ended around 50% (Figure 13).   However, there was no consistent change apparent in purple loosestrife stem density across the years (Figure 14). 

These data are consistent with the results from the Navarino and Rome Pond early release sites, adding support to the contention that vegetation changes were likely due to the effects of the Galerucella beetles, and they give a more specific time line for reductions across a diversity of purple loosestrife infestations found on the landscape.

A reduction in flowering appears to consistently happen fast with 70 to 80 percent reduction to be expected within the first few years, even on large sites. And it includes declines in both number and length of flower racemes. The one much larger site mentioned above, likely affected the flowering results (Figures 10 & 11), especially by reducing the amount of reduction in the middle years.  It also added variability to cover, stem densities and heights measured in those years. (Subsequent annual visits to that site found that it eventually achieved the same level of control as the rest, but took a couple years longer to do so.) 
We noted the amount of variability over the early years of sampling for some metrics, and returned to collect additional follow-up, scaled-back, quantitative data in 2010 from 8 of these 17 Galerucella sites.  The results show continuing variability in responses over time since the sampling finished in 2004. One of the eight showed some recovery in its purple loosestrife in all metrics, two showed very slight recovery, two showed slight further declines, and three had substantial further declines. Qualitative looks at these same sites in 2012 suggested that some of these sites changed little in the intervening two years, but showed more variability. Some whose purple loosestrife had increased in 2010 had declined since then, and some whose purple loosestrife had declined in 2010 had increased slightly. All of these sites had extant beetle populations at 10-16 years after release, which suggests that biocontrol might remain in effect for many years, at least on loosestrife sites of sufficient size to carry beetle populations large enough to escape a variety of potential bottlenecks. 

In addition to the 19 release sites that we monitored closely, we also gathered qualitative observations from many more Galerucella releases sites over an 18 year period in Wisconsin.  Those observations agree with these quantitative findings. Wherever sites retain their beetle populations, flowering is usually quickly and substantially reduced, cover and stem heights decline a little more slowly, and stem densities remain variable. After 7 years, and sometimes much earlier on small sites like Navarino, 50 % declines in cover and stem heights are typical.  Large sites, or those with characteristics ill suited to beetle population growth, will take much longer for substantial change in loosestrife to occur. A few sites appear to change very little, presumably due to poor conditions for beetle population expansion. Characteristics of such sites need to be documented to better predict where this biocontrol process will be most effective.
As suggested above, we have noted that at most biocontrol sites around the state all the measured metrics tend to fluctuate around the levels shown at the ends of these seven year graphs. Thus, in many cases it seems that establishment of a Galerucella population in a loosestrife infestation may initially reduce its flowering to near zero, but that in will often wax and wane around only 10 to 30 percent of what it was prior to arrival of the beetles.  Similarly, loosestrife cover and stem heights seem to vary around 50% of pre-control levels, while stem densities may vary considerably more. This clearly shows that typical biocontrol results may not be satisfactory on every site, depending on management goals for the site. Large numbers of loosestrife plants may remain after the beetles have done all they typically will, and the “controlled” loosestrife may simply remain at a reduced three to four feet tall, with more flowering in some years, and less to near zero in others.
Rarely, on some very small sites, it appears that the loosestrife disappeared completely after beetle introduction. Conversely, on other rare sites, the controlling beetles have disappeared, resulting in the remaining loosestrife beginning to recover. Such additional variability is not unexpected, and further steps may be required for suitable loosestrife control.
-------
Hylobius Release Sites

Two of the three 1995 Hylobius release sites, Scuppernong and Yellowstone, had significant reductions in loosestrife flowering and heights in years 1 and 2 post release; flowering by 50 to 80% (Figures 15 & 16) and height by 13% (Figures 17 & 18).  At Dekorra, similar declines were observed one year post release, but were not detected in the second year (Figures 19 & 20).  Yellowstone (Figure 21) and Dekorra (Figure 22) showed no significant change in purple loosestrife cover for the 2 years following release, but during the same period at the Scuppernong site, cover as measured by the line-intercept method showed a statistically significant, but modest, 30% decline (Figure 23). However, cover measured within quadrats at the site did not show a significant decline in the first two years (Figure 24).  However, by 8 years post release (2003) the quadrat data did show a significant 80% decline in cover from the 1995 release year. Individual loosestrife plants on which weevils were initially released were not statistically different as a group from other loosestrife plants within the monitored population for the included metrics.

At Scuppernong the relative importance values for purple loosestrife almost doubled by year three, but by the eighth year had declined by almost half of its initial importance value (Figure 25). The importance value for all other species declined slightly through the third year, but increased by year eight. The importance of all composite species combined followed the same trend, but almost doubled by year eight (Figure 26).

Declines in loosestrife height and flowering are likely the most immediate results to expect from successful Hylobius larvae mining the plants’ roots, and we had hoped to see such changes in the loosestrife after one or two years since larvae are reported to occupy the roots for this length of time (Hight et al, 1995). It is tempting to attribute these declines at Scuppernong and Yellowstone, and even the short-lived declines at Dekorra, to the presence of Hylobius. However, since the larvae live below ground and no attempt was made to census them, these data only show correlation of the two phenomena. Further, no significant differences were detected between weevil-inoculated and un-inoculated plants, suggesting that measured reductions are more likely due to other environmental factors.
The increase in I.V. for loosestrife at Scuppernong through the early years of the study also suggests no real declines in this invasive plant from Hylobius; however, this metric is likely not as sensitive to quick changes resulting from Hylobius larval feeding as are plant height and flowering. By 2003, the loosestrife I.V. was in decline, most likely the result of Galerucella beetles moving into the site.  Apparently, plant species of the Composite (Asteracaea) family took advantage of the loosestrife’s decline.
Growing conditions, however, were generally favorable for loosestrife in those years as evidenced by good growth at the Rome Pond Galerucella site and insignificant changes in cover at Yellowstone and Dekorra.  Scuppernong loosestrife cover may have declined by 1997 (mixed results, see Figures 23 & 24), which could have resulted from Hylobius.  Scuppernong experienced a very significant reduction in loosestrife cover by 2003, but by then it had Galerucella beetles moving in from a nearby beetle release, which were at least primarily responsible for loosestrife declines at the site by then.  Lacking any other factor obviously responsible for the declines in flowering and plant heights suggests Hylobius might have been at least partially responsible.
The increase in flowering the second year at Dekorra might suggest that its decline in flowering the first year was not from weevils since they should have been expected to continue their feeding and result in further declines in the second year as at the other sites. However, a possible explanation for the second year’s rebound in flowering is that extensive flooding at Dekorra that year may have killed Hylobius larvae, which are apparently susceptible to reductions from flooding (B. Blossey, personal communication). Thus, the first year’s flowering and plant height declines may have been from Hylobius.
It is easier to believe that the decline in loosestrife height and flowering at Yellowstone may have been caused by Hylobius, at least in part, even though loosestrife cover there, as measured by line-intercept, remained unchanged. No Galerucella beetles had been released nearby and with good loosestrife growing conditions in southern Wisconsin that year as evidenced by loosestrife at other sites (and elsewhere at Yellowstone), an effect from Hylobius seems quite plausible.  However, adult Hylobius beetles have yet to be detected in WI to confirm that they actually took hold.  Adult weevils are primarily nocturnal, so focused effort is needed to find them, and such searches have yet to take place.
Spring Beetle Transfer Study

We anticipated that most future beetle releases in the state would be by citizen cooperators, so we wanted to be able to recommend to them how many over-wintered adult beetles they might need to transfer in spring from one site to another for a good chance of starting a new viable beetle population.  Cornell University had recommended 2,000 beetles when using summer, teneral adults. This is the number of summer beetles that we also recommend for starting new beetle populations.
To see if successful releases could be made with fewer beetles, we transferred varying amounts of over-wintered, adult insects (range 50 to 400) to nine small (~1/2 acre), isolated, uncontrolled loosestrife patches in May of 2001.  All beetles came from the same field site, were released early in the morning, and were all placed out within a two-week period. Walking visual examinations of insect numbers and plant damage were conducted at seven of the sites to ascertain whether or not beetle populations established and remained viable over the next two years.

All seven sites retained beetles and showed obvious egg laying in the first year, but by the second year only sites with 300 and 400 released beetles had enough countable beetles, evidence of adult feeding and egg laying, to expect the populations to remain. Thus, our current recommendations to our cooperators who choose to disseminate Galerucella beetles in spring include transferring at least 400 beetles to a new site as early in spring as they can be collected. Early spring transfers are best to ensure that gravid female beetles retain most of their eggs for depositing on the new site. Transfers should be done in early morning to allow the beetles time to find their way to loosestrife stems in daylight where they will be relatively protected from predators overnight. 
Beetle Cross-Over Feeding on Native Plants
The original feeding selectivity studies done on Galerucella beetles prior to their release into the wild indicated that there may be some risk of cross-over feeding on the two native plants most closely related to purple loosestrife: winged loosestrife (Lythrum alatum) and water willow (Decodon verticilatus)(Blossey et al, 1994). We monitored these two species at every beetle release site where we found the plants.  We have never seen any problems associated with water willow. However, we had observed Galerucella-like feeding damage on winged loosestrife in one location, the Scuppernong wet prairie in the South Kettle Moraine State Forest.  
Thus, in 1996 we set up seven square meter quadrats that contained various densities of healthy winged loosestrife stems (1 to 56 stems per square meter) within two meters of the beetle release grid at Scuppernong. These quadrats were at the edge of the purple loosestrife infestation, and five had scattered pioneer purple loosestrife plants in addition to the winged loosestrife. Though small relative to the mature purple loosestrife plants in the nearby grid, these purple loosestrife stems were already about twice as tall as the winged loosestrife, and ranged from 5 to 20 percent cover in the quadrats.
Over the next several years we monitored and re-counted all the winged loosestrife stems annually.  We found that they developed Galerucella-like damage, and gradually declined so that by 2004 we could no longer find any winged loosestrife stems in any of the quadrats.  Over the same time period, the purple loosestrife in the quads increased their cover only slightly, so they did not seem to be a factor in the disappearance of the winged loosestrife.  Nor were there obvious changes in cover by other plant species.
During the same time period that winged loosestrife had disappeared from the 7 monitored quadrats, walking routes through the adjacent wet prairie disclosed many healthy winged loosestrife plants, as close as 50 meters to the quadrats where it had disappeared, that rarely had feeding damage typical of Galerucella.  Blossey et al (2001) report a similar “safe” distance for winged loosestrife from purple loosestrife with bio-control beetles.
To further investigate the ability of the European Galerucella beetles to utilize winged loosestrife, we also did limited in situ choice and no-choice studies with these beetles on the plants in the same wetland complex. We wanted to see if the European Galerucella species could successfully feed and reproduce on winged loosestrife plants in the field.

Beetles were placed on caged winged loosestrife plants in the field, with and without purple loosestrife also present. Plants of both species were fed on by adult Galerucella beetles. Twice as much damage occurred to winged loosestrife plants in no-choice tests (no purple loosestrife available) than when beetles could choose between the two plant species. Caged winged loosestrife control plants with no beetles showed no damage. 
Adult beetles also laid eggs on winged loosestrife plants in both choice and no-choice tests. These eggs on both species successfully hatched into larvae that successfully pupated into teneral adults.
As a result of these investigations, we now recommend to land owners and managers, where winged and purple loosestrife coexist, that control methods should exclude Galerucella biocontrol, unless no other control is feasible. If Galerucella beetles are used, a decline and possible loss of winged loosestrife where it grows within 50 meters of purple loosestrife might occur. Beyond that distance, winged loosestrife might remain untouched by the control beetles. Using Hylobius weevils might be an acceptable alternative to using Galerucella beetles.

We stress that the purple loosestrife typically must be controlled in some way or it will likely overtop and outcompete not only the shorter winged loosestrife, but most other native plants, as well. Losing a segment of the local winged loosestrife population may be an acceptable cost for the reduction in purple loosestrife, especially if enough of the local winged loosestrife population grows a safe distance from its close relative.
Conclusions and General Biocontrol Recommendations

Galerucella beetles over-winter well in Wisconsin. Unfortunately, we have no data on survival of Hylobius since we have never seen live individuals at field sites in the State after their release dates.  Many observations of Nanophyes marmoratus indicate these flower weevils also survive well in the state, but no data have been collected on their possible effects on purple loosestrife.  

All four species of biocontrol insects appear relatively safe to use, though Galerucella beetles are at least a slight risk to winged loosestrife, mainly when growing in close proximity to its relative. Land managers would be well advised to inventory their plant species in wet prairies where winged loosestrife might exist to be aware of the presence and locations of this species, and consider the potential trade-offs in using Galerucella beetles versus other control methods. Observations designed to find any cross-over feeding by these control insects on any other plant species ought to continue on all visits to insect release sites.

Control by Galerucella beetles can generally be expected to result in a large reduction in purple loosestrife reproductive and dispersal capability on a site for as long as beetles remain there. Loosestrife cover and heights might be cut in half, and density may decline, all of which should begin to allow other plant species to increase in number.  However, it seems clear that the loosestrife will rarely disappear with use of Galerucella beetles alone.  Instead, purple loosestrife typically fluctuates around some reduced level of cover, stature, and density that allows native plants to rebound.  Though the remaining loosestrife is usually much reduced compared to uncontrolled plants, land managers need to consider their goals to determine if these results are acceptable, and if other control methods should also be used.

Since Galerucella biocontrol is a viable, self-perpetuating, and relatively inexpensive control method, it generally ought to be initiated wherever no other successful purple loosestrife control methods are being used, perhaps in place of chemical control in many settings. Biocontrol may work well in conjunction with other control methods as long as the methods are timed so as to not interfere with each other. Testing combinations of control methods would be useful to elucidate the most cost-effective, long-term, multiple-control strategies. 

The number of beetles needed to initiate effective biocontrol on any specific site is likely to be quite variable, depending on site size, loosestrife density and vigor, beetle life stage and quality, time and method of release, etc.  We now recommend at least 400 spring (over-wintered) adults collected as early as they emerge from diapause, or 2,000 teneral adults, typically available through either rearing or field collection in mid-summer, as sufficiently reliable for beetle establishment on a site.  Certain circumstances may require more beetles, so it is wise to monitor any release closely for the first couple seasons to be sure establishment has been successful. Biocontrol may never work adequately on a few sites.

Of course, the more beetles released, the quicker changes to the loosestrife can be expected.  However on some sites, very large numbers of beetles may be required to see any substantial reduction in control time.  For the largest sites in Wisconsin (100+ acres) we recommend using mass rearing cages that can produce up to 100,000 beetles, which are easily released into the surrounding area.

Beetle numbers sometimes do not remain sufficiently large on a site to maintain an acceptable level of loosestrife control over many years for a variety of reasons, for example, prolonged flooding when beetles are pupating in the soil. Another situation is small isolated purple loosestrife colonies.  These usually see an initial flush of control by Galerucella beetles, but often do not retain beetle populations of sufficient size for continued control (and thus might be better controlled with manual or chemical methods, especially if they are prone to dispensing seed likely to reach other un-infested wetland sites).  Such sites may require periodic infusions of beetles to maintain adequate control. 

Annual inspection of controlled sites in May when over-wintered adult beetles are most plentiful should indicate whether or not a healthy beetle population continues to exist on a site. In addition to noting any beetles, additional evidence (often visible well into summer) could include shotgun-shot-like holes in the earliest leaves from adult feeding. In early summer, evidence also includes presence of larvae and their feeding damage, such as destruction of shoot tips, especially on the leader stems (with obvious frass), large areas of mined leaves (“window pane” damage), and a more candelabra appearance to the plant. 

The condition of plants in late summer is also often used to decide about beetle numbers since that is when observers note any loosestrife flowering. The plants will then be recovering from earlier larval feeding, and they will flower with whatever energy they have left. Good evidence that more beetles may be needed include loosestrife plants more than 3 to 4 feet tall, flower racemes averaging more than a foot in length, and many central leader stems appearing undamaged. 

Noting such evidence is important for understanding if more beetles should be added to a site because of the fluctuating level of control by an established beetle population from year to year. It is often assumed that the loosestrife on a site has been eliminated simply because the first flush of control essentially eliminates flowering, even though plant elimination is rare. Thus, when flowering increases, even slightly, the common assumption is that loosestrife has returned, and that biocontrol must be re-started when there may still be enough beetles present to affect better control in future seasons.

The prevalence of loosestrife in wetland where beetles have been introduced will tend to decline over time, while that of accompanying plant species may increase. Some groups of plants, such as graminoid species or composites, may be better able to capitalize on this change than others, another factor to consider in planning for the kind of wetland desired after Galerucella biocontrol. 

Some sites, like Navarino, have a healthy diversity of native plant species that are capable of recolonizing naturally as the loosestrife declines. However, in many of the densest purple loosestrife infestations most other wetland plant species have been eliminated by the tall, uncontrolled loosestrife. Even after Galerucella beetles have reduced this loosestrife, additional plant species from outside the site, perhaps including many that were extirpated by the previously expanding loosestrife, may invade only very slowly, if at all, given the continuing competitiveness of the remaining loosestrife plants. Such sites do not seem likely to recover many additional species in any reasonable time period. For example, no new species of plants have yet been seen in some dense loosestrife infestations in Yellowstone Lake State Park in spite of much smaller, controlled loosestrife plants. Most native plants typical in wetlands like this one would have been pushed out by the loosestrife years before.

Diversity and ecosystem services at such sites may remain at unacceptably low levels unless steps are taken to restore additional native plant (and animal?) species. Adding more plant species will also provide the enhanced competition that may be necessary for keeping loosestrife at low levels, or reducing it further--ideally to the point of extirpating it from a site. This is especially important given that control provided by Galerucella beetles is usually variable, depending on the size of  beetle populations, which can be reduced or disappear quickly for a variety of reasons. 

Making sure that native plant species dominate a site will also be a deterrent for keeping other non-native invasive species out. Little benefit is gained from reducing purple loosestrife if it remains the dominant plant in a wetland, or if the plants that replace purple loosestrife are also invasive. In both cases, neither native plant nor animal diversity, nor ecosystem services, are likely to be improved.

Unfortunately, in many cases non-natives are the tallest plants that coexist with uncontrolled loosestrife, or they are close-by and will expand most rapidly as the loosestrife declines. The cattails present with loosestrife in many locations are often non-native Typha angustifolia or its hybrid, T. x glauca that often begin to colonize quickly. Non-native Phragmites australis and non-native reed canary grass (Phalaris arundinacea) are also common invaders. Care must be taken to avoid controlling one invasive species where a consequent increase by another may be as bad or worse. Purple loosestrife on many sites around the city of Green Bay was reduced with Galerucella biocontrol beetles, only to be largely replaced by non-native Phragmites.

Efforts spent reducing purple loosestrife on sites that are also infested with one or more other invasive plant species are often very difficult, if not counter-productive. They may be inadvisable until better long-term control methods are available for the other invasive species often found in wetlands. More research is desperately needed on natural control methods for all established invasive species so that holistic control and restoration plans can be worked out for all wetlands invaded by more than one species. All workers, especially unpaid citizens, get frustrated quickly if they do not see efficiency and success in the work they do. Simply replacing one invasive they have worked hard to control with another one can cause them to lose their enthusiasm for environmental work.

Most biocontrol beetles placed in field sites in Wisconsin are raised and released by citizen “cooperators” who work with the WDNR and UWEX Purple Loosestrife Biocontrol Program. Many millions of beetles have been released at hundreds of sites throughout Wisconsin in this way.  Many sites like Navarino, especially in the north, start with desirable native plants that have managed to exist within the loosestrife infestation, and these species can spread as biocontrol reduces the loosestrife. But many other citizen projects do not take place in such sites and terminate after one to several years of beetle releases with no follow-up. Such short, species-poor projects are not likely to develop into valuable, fully functioning wetlands, except possibly over very long times, without restoration efforts. 

Thus, much greater emphasis needs to be placed on restoring native plants after biocontrol in order to achieve the maximum benefit from reducing purple loosestrife. Exciting citizen groups about doing such work, training them, and supplying more needed materials or funding for restoration work are all needed to fully capitalize on citizen biocontrol efforts. Educational opportunities have always been emphasized as an important part of the Purple Loosestrife Biocontrol Program in Wisconsin in order to encourage citizen understanding, interest, and participation. These need to be expanded to more fully include restoration work. More professional expertise needs to be made available to citizen groups for restoration advice and help, and highest priority for funding projects should go to those with the most benefits for the greater landscape.

The evidence for extant Hylobius populations in the state is scanty.  New work suggests that the importance of below-ground herbivory is under rated, and that the importance of Hylobius on reducing purple loosestrife may be as great, or greater, than that of the Galerucella beetles (Blossey and Hunt-Joshi, 2003).  More effort should be directed at searching for possible populations of Hylobius in the state, understanding how effective they may be, and how to distribute them to more sites. We remain optimistic about finding them since all weevil egg releases in the state were eventually followed by releases of adult weevils to try to ensure weevil establishment. In addition to the releases at the four sites reported on here, there were Hylobius weevil releases at almost 20 different sites through 2000.

Finally we recommend efforts be made to follow up on the seed-eating weevil (Nanophyes marmoratus) releases to see if that species has established.  If Nanophyes and Hylobius can be found and collected, we recommend they be released, along with Galerucella, at sites with large purple loosestrife populations to see if these species in concert do a better job of controlling purple loosestrife and bringing back the native plants.  It seems logical to us that having the roots (food reserves), foliage, flowers, and seeds all being attacked at the same time would result in much higher and more persistent control of purple loosestrife than Galerucella leaf-beetles alone can do.  We suspect control could possibly reach 98% when all beetle species are involved.
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Figure 1.  Purple Loosestrife bio-control monitoring sites.  Stars are the two original 1994 release sites for Galerucella leaf-beetles (intense vegetation monitoring was done).  Empty circles are where Hylobius root-weevil eggs were released in 1995.  Solid circles are the 17 sites where leaf-beetles were released from 1996 to 2001 (only purple loosestrife was monitored).
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Figure 2.  Mean of the total length of flower racemes on the tallest Purple Loosestrife plant in each quadrat (N=41) at Navarino Wildlife Area.  Galerucella leaf-beetles were released in 1994.  Columns with the same letter are not significantly different from each other (P > 0.05).
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Figure 3.  Mean of the total length of flower racemes on the tallest Purple Loosestrife plant in each quadrat at Rome Pond Wildlife Area.  Galerucella leaf-beetles were released in 1994.  Columns with the same letter are not significantly different from each other (P > 0.05).
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Figure 4.  Percent cover of Purple Loosestrife along line-intercepts on sampling transects A through D at Navarino Wildlife Area.  Galerucella leaf-beetles were released in 1994.  Columns with the same letter are not significantly different from each other (P > 0.05).
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Figure 5.  Percent cover of Purple Loosestrife in 0.5 m2 quadrats at Navarino Wildlife Area.  Galerucella leaf-beetles were released in 1994.  Columns with the same letter are not significantly different from each other (P > 0.05).
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Figure 6.  Mean height of the tallest Purple Loosestrife plant in each quadrat (N=41) at the Navarino Wildlife Area.  Galerucella leaf-beetles were released in 1994.  Columns with the same letter are not significantly different from each other (P > 0.05).
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Figure 7.  Percent cover of Purple Loosestrife along line-intercepts on sampling transects at Rome Pond Wildlife Area.  Galerucella leaf-beetles were released in 1994.  Columns with the same letter are not significantly different from each other (P > 0.05).
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Figure 8.  Mean height of the tallest Purple Loosestrife plant in each sample quadrat at the Rome Pond Wildlife Area.  Galerucella leaf-beetles were released in 1994.  Columns with the same letter are not significantly different from each other (P > 0.05).
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Figure 9.  Relative Importance Values of Purple Loosestrife vs. all graminoid (grass & sedge) species over time at Navarino Wildlife Area.  Galerucella leaf-beetles were released in 1994.
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Figure 10.  Change in mean number of flower racemes per stem on 5 tallest purple loosestrife stems per sample point (averaged across 17 sites) following release of leaf-beetles.  All comparisons are to year of release.  Releases made in years 1996 to 2001.
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Figure 11.  Change in mean length of longest flower raceme on 5 tallest purple loosestrife stems per sample point (averaged across 17 sites) following release of leaf-beetles.  All comparisons are to year of release.  Releases made in years 1996 to 2001.
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Figure 12.   Change in purple loosestrife cover (averaged across 17 sites) following release of leaf-beetles.  All comparisons are to year of release.  Releases made in years 1996 to 2001.
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Figure 13.  Change in mean height of 5 tallest purple loosestrife stems per sample point (averaged across 17 sites) following release of leaf-beetles.  All comparisons are to year of release.  Releases made in years 1996 to 2001.
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Figure 14.  Change in purple loosestrife stem density (averaged across 17 sites) following release of leaf-beetles.  All comparisons are to year of release.  Releases made in years 1996 to 2001.
[image: image22.emf]PL Stem Density 

(17 Sites)

-100

-80

-60

-40

-20

0

20

40

60

yr 2 yr 3 yr 4  yr 5 yr 6 yr 7

Years following release of leaf-beetles

% Change


Figure 15.  Mean of the total length of flower racemes on the tallest Purple Loosestrife plant in each quadrat (N=26) at Scuppernong Wildlife Area.  Hylobius root-weevil eggs were released in 1995.  Columns with the same letter are not significantly different from each other (P > 0.05).
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Figure 16.  Mean of the total length of flower racemes on the tallest Purple Loosestrife plant in each quadrat (N=16) at Yellowstone Lake State Park.  Hylobius root-weevil eggs were released in 1995.  Columns with the same letter are not significantly different from each other (P > 0.05).
Figure 17.  Mean height of the tallest Purple Loosestrife plant in each sample quadrat (N=26) at Scuppernong.  Hylobius root-weevil eggs were released in 1995.  Columns with the same letter are not significantly different from each other (P > 0.05).
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Figure 18.  Mean height of the tallest Purple Loosestrife plant in each sample quadrat (N=16) at Yellowstone Lake State Park.  Hylobius root-weevil eggs were released in 1995.  Columns with the same letter are not significantly different from each other (P > 0.05).
Figure 19.  Mean height of the tallest Purple Loosestrife plant in each sample quadrat (N=25) at Dekorra Wildlife Area.  Hylobius root-weevil eggs were released in 1995.  Columns with the same letter are not significantly different from each other (P > 0.05).
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Figure 20.  Mean of the total length of flower racemes on the tallest Purple Loosestrife plant in each quadrat (N=25) at Dekorra Wildlife Area.  Hylobius root-weevil eggs were released in 1995.  Columns with the same letter are not significantly different from each other (P > 0.05).
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Figure 21.  Purple loosestrife % cover along line-intercepts at Yellowstone Lake State Park.  Hylobius root-weevil eggs were released in 1995.  No statistical significance among years (P >0.05).
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Figure 22.  Purple loosestrife % cover along line-intercepts at Dekorra Wildlife Area.  Hylobius root-weevil eggs were released in 1995.  No statistical significance among years (P >0.05).
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Figure 23.  Purple loosestrife % cover along line-intercepts at Scuppernong Wildlife Area.  Hylobius root-weevil eggs were released in 1995.  Columns with the same letter are not significantly different from each other (P > 0.05).
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Figure 24.  Purple loosestrife % cover in 0.5m2 quadrats (N=28) at Scuppernong Wildlife Area.  Hylobius root-weevil eggs were released in 1995.  Columns with the same letter are not significantly different from each other (P > 0.05).
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Figure 25.  Relative Importance Values of all purple loosestrife compared to bare ground and all other species combined at Scuppernong.  Hylobius root-weevil eggs were released in 1995.  
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Figure 26.  Relative Importance Values of all composite (Asteraceae) species combined at Scuppernong.  Hylobius root-weevil eggs were released in 1995.  
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Navarino site prior to release of leaf-beetles (top) and 3 years after (bottom)

[image: image13.png]



[image: image14.png]



Henrietta Lake site prior to release of leaf-beetles (top) and 2 years after (bottom)
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		DK		95		02		N		188		3		397								43		16		21		27		49		50		18		40		16		30		20		34		16		17
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		NV		1995		RLC10		Y		96		0		0																																																																																																																																																																																																																																																																																						8		0

		NV		1995		RLC2		Y		143		7		317								9		6		2		13		1		2		1		12		2		2		2		3		5		6		6		3		5		6		4		4		9		6		5		2		4		6		9		9		5		2		2		6		3		2		9		10		9		10		13		12		1		4		11		6		7		10		10		2		5		2		3		2		9		8		4		6																																																																																																																																																																27		0

		NV		1995		RLC3		Y		86		1		67								13		20		4		3		7		6		3		2		1		8																																																																																																																																																																																																																																																												5		1

		NV		1995		RLC4		Y		104		2		221								9		1		12		6		3		5		5		3		7		5		6		13		3		2		4		9		5		2		3		7		10		6		7		8		6		10		10		7		6		3		5		4				7		3		1		1		4		6		7																																																																																																																																																																																																20		0

		NV		1995		RLC5		Y		143		6		343								3		1		3		2		6		7		10		5		7		19		2		5		4		2		6		2		2		4		1		2		2		2		4		9		9		11		10		2		12		14		8		6		4		15		10		4		10		9		8		15		10		2		3		17		15		4		12		5		18																																																																																																																																																																														27		4

		NV		1995		RLC6		Y		113		3		98								5		6		6		3		5		9		7		10		2		2		2		4		7		14		4		6		2		2		2																																																																																																																																																																																																																																										8		0

		NV		1995		RLC7		Y		83		1		7								7																																																																																																																																																																																																																																																																														1		0

		NV		1995		RLC8		Y		105		2		60								17		1		3		2		2		2		11		18		4																																																																																																																																																																																																																																																														3		2

		NV		1995		RLC9		Y		89		7		105								6		6		2		2		2		2		5		7		5		7		2		1		1		4		1		1		1		6		2		4		2		3		10		10		8		5																																																																																																																																																																																																																												8		0

		NV		1996		A0		N		85		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		A10		N		56		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		A20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		A30		N		59		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		A40		N		38		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		B05		N		23		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		B15		N		50		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		B25		N		50		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		B35		N		57		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		C10		N		97		1		4								4																																																																																																																																																																																																																																																																														0		0

		NV		1996		C20		N		63		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		D05		N		49		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		D15		N		64		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC1		Y		59		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC10		Y		85		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC3		Y		33		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC4		Y		86		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC5		Y		99		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC6		Y		85		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC8		Y		70		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC9		Y		68		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		A0		N		0		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		A10		N		75		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		A20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		A30		N		78		1		7								7																																																																																																																																																																																																																																																																														1		0

		NV		1997		A40		N		53		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		B05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		B15		N		42		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		B25		N		61		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		B35		N		68		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		C10		N		110		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		C20		N		78		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		D05		N		50		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		D15		N		63		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		E10		N		130		1		21								13		7		1																																																																																																																																																																																																																																																																										2		0		1

		NV		1997		E20		N		70		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1997		E30		N		87		2		20								10		7		3																																																																																																																																																																																																																																																																										2		0		5

		NV		1997		E40		N		122		1		54								5		3		8		5		4		1		2		2		5		3		4		2		6		3		1																																																																																																																																																																																																																																																		7		0		5

		NV		1997		E50		N		87		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1997		F05		N		71		2		14								5		3		2		2		2																																																																																																																																																																																																																																																																						1		0		4

		NV		1997		F15		N		82		2		36								2		1		1		1		6		5		4		2		1		3		7		2		1																																																																																																																																																																																																																																																						3		0		3

		NV		1997		F25		N		117		1		65								3		2		3		9		2		14		3		2		2		2		2		2		2		6		2		1		3		2		1		2																																																																																																																																																																																																																																								3		0		1

		NV		1997		F35		N		86		1		23								5		3		3		2		5		3		2																																																																																																																																																																																																																																																																		2		0		8

		NV		1997		F45		N		98		0		0																																																																																																																																																																																																																																																																																						0		0		8

		NV		1997		G10		N		84		1		4								4																																																																																																																																																																																																																																																																														0		0		1

		NV		1997		G20		N		117		1		55								3		16		2		2		1		2		9		5		10		5																																																																																																																																																																																																																																																												3		1		4

		NV		1997		H05		N		89		2		17								5		5		4		2		1																																																																																																																																																																																																																																																																						2		0		5

		NV		1997		H15		N		117		1		44								8		3		5		10		11		1		1		3		2																																																																																																																																																																																																																																																														4		0		2

		NV		1997		I10		N		103		1		9								2		4		2		1																																																																																																																																																																																																																																																																								0		0		1

		NV		1997		J05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1997		J15		N		122		8		353								16		38		14		33		2		6		2		7		7		1		3		5		15		7		6		19		4		15		11		13		4		18		19		19		20		14		13		10		3		9																																																																																																																																																																																																																				12		8		10

		NV		1997		RLC1		Y		67		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		RLC10		Y		50		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		RLC2		Y		48		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		RLC3		Y		84		1		4								4																																																																																																																																																																																																																																																																														0		0

		NV		1997		RLC4		Y		89		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		RLC5		Y		73		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		RLC6		Y		52		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		RLC7		Y		78		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		RLC9		Y		96		0		0																																																																																																																																																																																																																																																																																						0		0

		RP		94		T05D05				118				1654		770		884																																																																																																																																																																																																																																																																																		77		34

		RP		94		T05D10				182				1960		790		1170																																																																																																																																																																																																																																																																																		79		45

		RP		94		T05D15				138				418		210		208																																																																																																																																																																																																																																																																																		21		8

		RP		94		T05D20				113				82		30		52																																																																																																																																																																																																																																																																																		3		2

		RP		94		T05D25				159				644		280		364																																																																																																																																																																																																																																																																																		28		14

		RP		94		T05D30				178				1060		410		650																																																																																																																																																																																																																																																																																		41		25

		RP		94		T05D35				150				512		200		312																																																																																																																																																																																																																																																																																		20		12

		RP		94		T05D40				137				680		290		390																																																																																																																																																																																																																																																																																		29		15

		RP		94		T05D45				130				1000		480		520																																																																																																																																																																																																																																																																																		48		20

		RP		94		T0CL01				152				556		270		286																																																																																																																																																																																																																																																																																		27		11

		RP		94		T0CL02				114				290		160		130																																																																																																																																																																																																																																																																																		16		5

		RP		94		T0CL03				119				596		310		286																																																																																																																																																																																																																																																																																		31		11

		RP		94		T0CL04				127				1358		500		858																																																																																																																																																																																																																																																																																		50		33

		RP		94		T0CL05				90				86		60		26																																																																																																																																																																																																																																																																																		6		1

		RP		94		T0CL06				134				1120		470		650																																																																																																																																																																																																																																																																																		47		25

		RP		94		T0CL07				122				964		470		494																																																																																																																																																																																																																																																																																		47		19

		RP		94		T0CL08				118				2054		910		1144																																																																																																																																																																																																																																																																																		91		44

		RP		94		T0CL09				153				5160		1910		3250																																																																																																																																																																																																																																																																																		191		125

		RP		94		T0CL10				130				738		270		468																																																																																																																																																																																																																																																																																		27		18

		RP		94		T15D05				153				1540		630		910																																																																																																																																																																																																																																																																																		63		35

		RP		94		T15D10				191				1096		420		676																																																																																																																																																																																																																																																																																		42		26

		RP		94		T15D15				139				482		300		182																																																																																																																																																																																																																																																																																		30		7

		RP		94		T15D20				176				1372		800		572																																																																																																																																																																																																																																																																																		80		22

		RP		94		T15D25				169				928		460		468																																																																																																																																																																																																																																																																																		46		18

		RP		94		T15D30				139				122		70		52																																																																																																																																																																																																																																																																																		7		2

		RP		94		T15D35				126				194		90		104																																																																																																																																																																																																																																																																																		9		4

		RP		94		T15D40				132				234		130		104																																																																																																																																																																																																																																																																																		13		4

		RP		94		T15D45				52				10		10		0																																																																																																																																																																																																																																																																																		1		0

		RP		94		T25D05				151				2124		720		1404																																																																																																																																																																																																																																																																																		72		54

		RP		94		T25D10				148				1802		840		962																																																																																																																																																																																																																																																																																		84		37

		RP		94		T25D15				140				398		190		208																																																																																																																																																																																																																																																																																		19		8

		RP		94		T25D20				167				538		200		338																																																																																																																																																																																																																																																																																		20		13

		RP		94		T25D25				188				3898		1480		2418																																																																																																																																																																																																																																																																																		148		93

		RP		94		T25D30				162				326		170		156																																																																																																																																																																																																																																																																																		17		6

		RP		94		T25D35				157				1686		880		806																																																																																																																																																																																																																																																																																		88		31

		RP		94		T25D40				146				96		70		26																																																																																																																																																																																																																																																																																		7		1

		RP		94		T25D45				127				544		310		234																																																																																																																																																																																																																																																																																		31		9

		RP		94		T35D0				177				952		510		442																																																																																																																																																																																																																																																																																		51		17

		RP		94		T35D05				154				1856		660		1196																																																																																																																																																																																																																																																																																		66		46

		RP		94		T35D10				149				700		310		390																																																																																																																																																																																																																																																																																		31		15

		RP		94		T35D15				131				256		100		156																																																																																																																																																																																																																																																																																		10		6

		RP		94		T35D20				151				1074		450		624																																																																																																																																																																																																																																																																																		45		24

		RP		94		T35D25				138				1250		600		650																																																																																																																																																																																																																																																																																		60		25

		RP		94		T35D30				141				552		240		312																																																																																																																																																																																																																																																																																		24		12

		RP		94		T35D35				122				610		220		390																																																																																																																																																																																																																																																																																		22		15

		RP		94		T35D40				170				1248		520		728																																																																																																																																																																																																																																																																																		52		28

		RP		94		T35D45				108				268		190		78																																																																																																																																																																																																																																																																																		19		3

		RP		96		09				180		3		75								12		5		11		9		11		19		8

		RP		96		20				191		8		467								6		5		27		15		9		5		4		4		17		9		11		12		4		7		28		11		39		15		7		10		3		7		26		9		4		19		10		5		7		7		28		4		7		8		9		7		13		6		31		12

		RP		96		31				191		4		188								12		14		8		11		13		20		25		19		30		20		6		10

		RP		96		42				182		3		158								23		15		4		23		4		18		6		3		2		5		5		50

		RP		96		NE-T35				160		2		268								22		6		24		10		8		3		15		4		26		5		34		47		6		3		13		12		5		4		8		5		6		2

		RP		96		NW-T35				168		3		55								3		6		27		2		17

		RP		96		SW-T20				178		7		362								20		16		24		7		33		9		19		8		20		33		30		23		29		20		14		21		7		29

		RP		96		SW-T30				167		2		199								6		8		12		46		30		12		19		25		6		29		6

		RP		96		SW-T40				184		1		288								14		12		20		12		13		9		13		19		11		6		18		5		20		28		23		4		27		20		14

		RP		96		T30				192		2		316								8		25		13		22		48		13		16		12		20		20		9		17		25		6		6		9		10		6		31

		RP		97		01				197		4		141								8		17		15		5		20		22		21		13				11		9

		RP		97		03				164		6		133								3		20		8		4		7		20		7		6		11		12		3		8		10		4		10

		RP		97		05				188		7		243								5		11		4		30		10		12		15		26		8		5		26		4		12		8		10		28		9		5		15

		RP		97		07				146		5		315								14		10		12		16		6		12		7		15		25		27		10		10		15		20		9		30		23		19		4		12		15		4

		RP		97		09				230		15		991								10		24		25		25		30		16		6		26		4		32		10		27		6		36		6		6		6		3		16		5		5		6		16		26		20		2		6		9		14		10		6		10		21		2		10		8		7		17		14		8		12		13		18		17		20		12		5		3		12		15		6		16		10		9		6		12		14		26		22		16		4		4		9		8		7		7		14		19		15		6		12		17		30		6		11		15		2		5

		RP		97		11				203		22		2016								15		17		7		13		22		10		11		15		30		8		10		15		16		17		17		10		24		15		16		10		25		5		4		6		10		55		77		11		10		32		14		33		15		31		11		19		30		15		21		14		4		6		7		17		10		11		18		4		10		11		25		22		25		13		15		12		5		13		8		24		16		22		14		10		2		10		6		8		5		5		7		20		17		10		22		18		14		10		2		10		6		8		5		5		7		20		17		10		22		18		14		18		13		15		21		16		10		11		6		9		18		22		18		20		15		13		10		26		27		14		16		16		10		16		15		24		8		18		22		18		15		7		14		21		9		20		25		14		15		13		11		7		8		12		4

		RP		97		15				192		16		1160								6		11		22		27		21		18		13		10		16		10		15		11		24		15		5		16		6		6		7		6		7		6		20		7		4		7		15		10		14		16		6		12		15		5		7		13		11		12		16		5		6		19		26		20		10		5		2		8		6		9		11		14		21		14		18		20		18		15		14		16		4		6		2		6		21		4		5		21		14		13		10		10		7		20		22		7		5		2		8		6		9		10		10		4		8		2		2		2		28		22		20		22		18		4		18		14		19		10

		RP		97		16				212		12		1563								10		12		18		32		16		22		3		31		12		33		15		34		12		17		27		7		7		13		6		5		6		30		7		9		8		9		10		12		23		14		27		16		25		23		13		18		25		23		2		23		3		15		16		12		20		23		17		34		12		9		22		5		19		10		5		16		9		15		17		15		17		18		18		16		8		10		16		14		30		13		17		12		29		10		11		18		12		30		13		29		23		25		26		13		7		26		10		10		12		17		11		5		6		10		18		15		23		16

		RP		97		17				214		28		939								14		6		6		4		19		12		3		5		9		9		2		7		9		8		10		10		13		5		5		15		5		7		7		5		2		4		9		2		14		9		11		11		3		5		2		14		7		7		9		1		6		5		13		13		11		6		6		6		7		17		4		9		10		17		5		8		10		11		19		20		13		1		2		4		5		12		20		5		8		11		10		17		4		5		6		19		3		3		9		17		21		4		6		18		16		7		4		10		11		5		6		4		11		17		2		3		10		12		14		17		10		2		6		12		1		2		5		18		3

		RP		97		18				158		2		162								12		15		10		7		6		9		5		5		6		20		19		48

		RP		97		19				198		14		713								5		5		8		17		22		18		6		6		15		14		5		4		2		18		17		7		26		36		3		2		6		4		4		1		7		10		13		17		9		8		15		20		4		40		17		21		16		9		8		5		15		17		4		6		16		16		10		14		9		5		4		7		20		16		12		17		15		4		5		6		6		11		8

		RP		97		20				181		8		346								22		30		26		6		8		30		35		10		8		28		25		8		18		12		18		23		26		4		9

		RP		97		22				175		43		1538								27		7		3		33		5		11		6		11		13		11		18		16		21		15		25		10		33		11		8		20		5		6		18		35		11		4		15		36		13		11		7		12		8		9		14		33		11		30		5		8		28		8		7		14		15		6		10		22		37		8		3		6		7		8		10		1		1		24		2		14		16		17		36		2		15		11		7		9		10		11		31		15		3		3		1		19		16		22		3		8		10		12		15		18		22		24		25		40		22		23		15		10		12		21		7		12		11		15		24		6		14		14		25		9		8		12		8		6		4		4		4		5

		RP		97		23				180		3		310								12		7		4		8		8		18		13		15		22		10		23		17		6		9		20		10		23		10		12		13		6		7		17		6		7		7

		RP		97		31				195		14		784								14		12		11		12		14		13		3		17		4		19		3		13		8		3		12		18		5		7		17		13		12		18		6		20		4		11		9		16		8		2		5		15		23		24		15		17		11		5		2		11		19		2		11		14		20		10		13		16		2		16		5		6		3		2		6		2		4		9		17		10		3		10		23		4		10		14		7		17		10		11		20		9		7

		RP		97		36						4		512								17		5		30		10		3		32		29		26		10		15		14		12		21		20		21		34		24		10		12		10		25		12		5		23		19		20		25		5		23

		RP		97		36.2				207		5		536								17		5		10		25		4		25		31		22		9		11		13		15		15		22		19		19		35		6		22		21		3		18		24		22		7		13		10		22		22		5		11		23		10

		RP		97		37				183		6		448								13		13		4		6		9		3		18		16		28		17		5		16		9		4		9		13		5		4		9		6		9		10		6		8		4		2		4		6		7		7		4		11		3		4		3		21		2		4		3		17		4		2		2		8		8		12		6		2		6		4		6		11		8		4		9		5		4		1		4

		RP		97		37.2		0		194		77		510								13		9		21		9		7		5		4		8		14		18		16		5		19		28		5		3		12		13		9		12		8		8		4		5		10		8		6		7		9		11		4		4		3		3		5		5		4		10		6		4		7		10		6		3		8		3		8		3		3		4		21		2		3		17		1		5		4		2		3		2		5		5		6		7		7		11

		RP		97		38				206		5		297								19		22		13		9		13		9		8		13		15		11		25		16		17		14		16		5		10		13		13		4		3		1		28

		RP		97		38.2				201		26		1385								12		21		7		19		4		9		16		24		22		8		24		25		7		3		3		3		7		6		15		8		4		1		4		8		9		4		6		13		8		9		11		18		18		34		16		10		17		4		9		14		19		13		12		25		4		5		13		16		22		10		7		9		9		23		3		21		21		15		11		6		6		23		2		7		8		19		21		8		35		12		15		16		20		8		9		9		13		15		4		8		17		20		23		28		17		18		15		17		25		5		9		10		13		14		22		13		19		11		4		9		13		4		3		28		9		10		13		14

		RP		97		39				103		4		137								7		14		11		4		7		6		7		8		3		3		6		4		20		2		3		6		12		2		12

		RP		97		39.2				144		8		149								3		9		6		7		4		14		7		11		26		9		11		3		4		7		4		2		3		5		12		2

		RP		97		40				98		2		141								27		10		6		26		21		15		25		11

		RP		97		40.2				220		2		141								11		6		13		21		24		13		26		27

		RP		97		42.1				142		1		2								2

		RP		97		42.2				183		4		270								5		6		3		10		5		11		10		10		7		10		15		14		20		16		6		11		6		12		6		8		10		9		14		14		9		12		11

		RP		97		42.3				200		16		509								5		4		10		2		2		4		15		20		8		12		7		2		5		9		11		11		29		2		2		7		4		3		6		4		7		7		2		2		8		11		27		14		18		7		15		15		40		17		12		24		20		15		13		15		16		20

		RP		97		43				195		18		937								4		8		6		4		10		35		6		3		10		20		6		8		18		31		29		13		8		18		16		37		13		26		24		16		81		81		4		11		16		13		6		29		6		6		12		11		22		13		2		6		7		7		16		14		15		3		8		3		14		14		16		16		10		10		3		3		14		12		13		9		7		5		7		5		18

		RP		97		44				202		16		672								7		3		15		35		10		17		9		4		9		2		6		4		5		3		5		4		30		8		8		10		17		16		18		14		27		20		21		5		20		4		9		5		12		12		30		25		3		26		6		5		11		21		7		11		2		3		22		10		6		6		7		2		7		10		3		8		27		8		12

		RP		97		53				170		2		21								2		2		15		2

		RP		97		64				100		0		0

		RP		97		75				172		2		142								14		7		22		10		17		30		30		10		1		1

		RP		97		86				183		3		310								1		9		12		7		13		40		15		35		37		15		18		26		22		40		20

		RP		97		97				173		3		168								9		7		5		26		5		1		6		9		2		31		24		2		2		1		1		2		2		2		3		3		3		4		4		6		8

		SP		95		01		N		165		3		77								27		8		5		37

		SP		95		02		N		169		2		382								42		36		6		40		13		33		22		18		15		37		24		14		62		20

		SP		95		03		N		185		12		1303								14		24		37		26		15		66		20		12		8		9		10		12		15		8		19		35		35		50		21		25		12		10		13		14		55		57		23		6		3		23		11		13		10		16		13		33		35		4		63		18		42		40		7		10		56		16		15		17		13		10		10		10		46		30		63		20		5

		SP		95		04		N		157		3		257								16		44		26		22		31		14		11		50		11		4		14		14

		SP		95		05		N		140		3		107								24		42		10		31

		SP		95		06		N		158		0		0

		SP		95		08		N		166		3		258								10		28		14		12		6		8		7		14		7		7		32		17		15		5		10		43		12		5		6

		SP		95		09		N		185		4		858								30		58		23		21		28		12		21		58		18		2		14		32		15		62		2		20		14		34		20		26		39		40		3		37		24		40		65		39		28		33

		SP		95		10		Y		178		8		1225								3		30		4		4		13		13		9		36		33		8		15		33		30		10		13		36		27		9		13		30		12		4		33		5		39		28		21		34		27		27		2		5		28		4		2		38		32		38		15		32		2		2		2		6		5		24		20		6		19		31		13		16		8		4		2		3		3		3		2		2		2		2		30		13		13		38		11		9		20		10		4		17		18		22		26		12		6		4

		SP		95		11		Y		167		5		300								36		7		2		4		9		7		12		8		4		19		23		20		9		23		8		24		6		9		34		5		9		5		17

		SP		95		12		N		81		1		105								4		11		16		20		13		41

		SP		95		13		N		210		10		673								23		43		6		22		17		24		14		15		11		44		38		16		27		47		8		8		2		21		16		16		36		14		12		5		31		45		12		14		22		46		14		4

		SP		95		14		N		204		1		151								29		32		60		30

		SP		95		15		N		196		5		1072								26		25		40		34		27		32		42		28		39		23		30		10		50		66		27		24		15		30		10		5		15		32		12		16		49		64		40		32		24		48		2		66		21		12		14		5		23		14

		SP		95		16		Y		188		10		750								21		21		11		9		19		31		5		2		18		25		33		26		24		25		13		8		9		8		5		7		17		29		6		11		3		6		19		11		24		23		22		22		5		5		21		23		21		25		25		28		4		17		39		24

		SP		95		17		Y		209		4		674								38		17		6		24		21		25		26		21		28		36		2		2		10		1		11		25		30		30		9		6		2		33		7		8		8		10		15		8		17		9		36		5		9		11		18		9		4		6		2		8		6		23		10		17		25

		SP		95		18		Y		204		3		492								39		64		41		27		56		40		30		42		76		36		41
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		YS		97		12		N		137		1		13								3		4		4		2

		YS		97		13		N		173		3		56								2		2		3		2		4		2		4		4		10		4		16		3

		YS		97		14		N		170		5		764								10		10		14		7		23		10		5		9		20		18		12		7		12		13		32		20		28		11		13		10		4		6		34		24		18		24		2		5		50		10		27		8		20		20		5		10		14		7		7		13		10		18		33		8		20		27		10		3		21		22

		YS		97		15		N		166		3		395								8		10		12		15		20		13		2		3		2		6		3		8		26		8		12		14		10		15		5		15		9		10		20		2		8		13		2		2		4		5		4		11		8		2		6		4		6		6		2		4		9		14		14		14		9

		YS		97		16		N		140		1		145								11		20		24		25		14		10		9		14		10		4		4

		NV		1998		A0		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		A10		N		75		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1998		A20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		A30		N		78		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		A40		N		33		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1998		B05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		B15		N		33		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1998		B25		N		55		1		3								3																																																																																																																																																																																																																																																																														0		0		3

		NV		1998		B35		N		60		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1998		C10		N		100		1		21								1		6		14																																																																																																																																																																																																																																																																										2		0		3

		NV		1998		C20		N		45		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		1998		D05		N		48		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		D15		N		16		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1998		E10		N		70		1		3								3																																																																																																																																																																																																																																																																														0		0		1

		NV		1998		E20		N		54		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		E30		N		65		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		E40		N		92		1		10								10																																																																																																																																																																																																																																																																														1		0		3

		NV		1998		E50		N		65		1		5								2		3																																																																																																																																																																																																																																																																												0		0		4

		NV		1998		F05		N		74		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		1998		F15		N		57		1		11								4		7																																																																																																																																																																																																																																																																												1		0		1

		NV		1998		F25		N		83		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		F35		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		F45		N		80		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		1998		G10		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		G20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		H05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		H15		N		95		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		I10		N		5		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1998		J05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		J15		N		71		1		27								2		3		3		4		7		8																																																																																																																																																																																																																																																																				2		0		1

		NV		1998		RLC1		Y		66		1		5								1		2		2																																																																																																																																																																																																																																																																										0		0		6

		NV		1998		RLC2		Y		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		RLC3		Y		72		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		RLC4		Y		53		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		1998		RLC5		Y		80		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		RLC6		Y		60		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1998		RLC8		Y		49		0		0																																																																																																																																																																																																																																																																																						0		0		7

		NV		1999		A0		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		A10		N		91		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		1999		A20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		A30		N		60		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1999		A40		N		64		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1999		B05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		B15		N		70		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1999		B25		N		70		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1999		B35		N		72		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		1999		D05		N		69		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1999		C10		N		98		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		1999		D15		N		59		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1999		C20		N		89		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		1999		F05		N		59		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1999		E10		N		77		1		13								13																																																																																																																																																																																																																																																																														1		0		1

		NV		1999		F15		N		75		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1999		E20		N		70		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1999		F25		N		100		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1999		E30		N		95		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1999		F35		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		E40		N		94		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1999		E45		N		58		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1999		E50		N		68		0		0																																																																																																																																																																																																																																																																																						0		0		8

		NV		1999		H05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		G10		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		H15		N		70		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1999		G20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		J05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		I10		N		55		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1999		J15		N		91		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		1999		RLC1		Y		66		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1999		RLC2		Y		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		RLC		Y		115		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1999		RLC4		Y		87		1		4								4																																																																																																																																																																																																																																																																														0		0		2

		NV		1999		RLC5		Y		94		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1999		RLC6		Y		79		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1999		RLC7		Y		119		2		88								8		3		3		4		3		6		2		3		4		7		7		1		4		3		5		5		4		4		2		5		2		3																																																																																																																																																																																																																																				7		0		2

		NV		1999		RLC8		Y		56		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		1999		RLC9		Y		117		1		1								1																																																																																																																																																																																																																																																																														0		0		2

		NV		1999		RLC10		Y		83		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		2000		A0		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		B05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		A10		N		67		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		2000		A20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		A30		N		85		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		2000		A40		N		59		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		2000		B15		N		49		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		2000		B25		N		49		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		2000		B35		N		69		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		2000		C10		N		73		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		2000		C20		N		55		0		0																																																																																																																																																																																																																																																																																						0		0		6

		NV		2000		D05		N		78		0		0																																																																																																																																																																																																																																																																																						0		0		8

		NV		2000		D15		N		43		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		2000		E10		N		38		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		E20		N		24		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		E30		N		34		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		2000		E40		N		23		0		0																																																																																																																																																																																																																																																																																						0		0		8

		NV		2000		E50		N		29		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		2000		F05		N		18		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		F15		N		33		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		F25		N		23		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		F35		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		F45		N		19		0		0																																																																																																																																																																																																																																																																																						0		0		7

		NV		2000		G10		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		G20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		H05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		H15		N		74		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		2000		I10		N		62		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		J0		N		69		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		2000		J05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		J15		N		68		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		RLC1		Y		68		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		2000		RLC2		Y		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		RLC3		Y		88		0		0																																																																																																																																																																																																																																																																																						0		0		7

		NV		2000		RLC4		Y		73		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		2000		RLC5		Y		108		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		2000		RLC6		Y		88		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		RLC7		Y		74		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		2000		RLC8		Y		72		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		2000		RLC9		Y		54		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		RLC10		Y		45		0		0																																																																																																																																																																																																																																																																																						0		0		2
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		SITE		year		QUADRAT		INOCULATED		HEIGHT (cm)		FLWSTEMS		Infl Length (cm)		sum small		sum large				IN1		IN2		IN3		IN4		IN5		IN6		IN7		IN8		IN9		IN10		IN11		IN12		IN13		IN14		IN15		IN16		IN17		IN18		IN19		IN20		IN21		IN22		IN23		IN24		IN25		IN26		IN27		IN28		IN29		IN30		IN31		IN32		IN33		IN34		IN35		IN36		IN37		IN38		IN39		IN40		IN41		IN42		IN43		IN44		IN45		IN46		IN47		IN48		IN49		IN50		IN51		IN52		IN53		IN54		IN55		IN56		IN57		IN58		IN59		IN60		IN61		IN62		IN63		IN64		IN65		IN66		IN67		IN68		IN69		IN70		IN71		IN72		IN73		IN74		IN75		IN76		IN77		IN78		IN79		IN80		IN81		IN82		IN83		IN84		IN85		IN86		IN87		IN88		IN89		IN90		IN91		IN92		IN93		IN94		IN95		IN96		IN97		IN98		IN99		IN100		IN101		IN102		IN103		IN104		IN105		IN106		IN107		IN108		IN109		IN110		IN111		IN112		IN113		IN114		IN115		IN116		IN117		IN118		IN119		IN120		IN121		IN122		IN123		IN124		IN125		IN126		IN127		IN128		IN129		IN130		IN131		IN132		IN133		IN134		IN135		SMALLFL		LARGEFL		STEMS

		NV		1994		A0		N		161		19		220		90		130																																																																																																																																																																																																																																																																																		9		5

		NV		1994		A10		N		154		26		296		140		156																																																																																																																																																																																																																																																																																		14		6

		NV		1994		A20		N		119		5		56		30		26																																																																																																																																																																																																																																																																																		3		1

		NV		1994		A30		N		136		36		408		200		208																																																																																																																																																																																																																																																																																		20		8

		NV		1994		A40		N		101		47		518		310		208																																																																																																																																																																																																																																																																																		31		8

		NV		1994		B05		N		101		2		20		20		0																																																																																																																																																																																																																																																																																		2		0

		NV		1994		B15		N		97		6		72		20		52																																																																																																																																																																																																																																																																																		2		2

		NV		1994		B25		N		90		6		66		40		26																																																																																																																																																																																																																																																																																		4		1

		NV		1994		B35		N		87		4		40		40		0																																																																																																																																																																																																																																																																																		4		0

		NV		1994		C10		N		147		54		618		280		338																																																																																																																																																																																																																																																																																		28		13

		NV		1994		C20		N		84		4		46		20		26																																																																																																																																																																																																																																																																																		2		1

		NV		1994		D05		N		122		19		226		70		156																																																																																																																																																																																																																																																																																		7		6

		NV		1994		D15		N		79		2		20		20		0																																																																																																																																																																																																																																																																																		2		0

		NV		1994		E10		N		134		46		538		200		338																																																																																																																																																																																																																																																																																		20		13

		NV		1994		E20		N		180		60		714		220		494																																																																																																																																																																																																																																																																																		22		19

		NV		1994		E30		N		79		2		20		20		0																																																																																																																																																																																																																																																																																		2		0

		NV		1994		E40		N		165		35		410		150		260																																																																																																																																																																																																																																																																																		15		10

		NV		1994		E50		N		140		33		378		170		208																																																																																																																																																																																																																																																																																		17		8

		NV		1994		F05		N		64		7		82		30		52																																																																																																																																																																																																																																																																																		3		2

		NV		1994		F15		N		54		1		10		10		0																																																																																																																																																																																																																																																																																		1		0

		NV		1994		F25		N		77		8		92		40		52																																																																																																																																																																																																																																																																																		4		2

		NV		1994		F35		N		105		3		36		10		26																																																																																																																																																																																																																																																																																		1		1

		NV		1994		F45		N		118		16		190		60		130																																																																																																																																																																																																																																																																																		6		5

		NV		1994		G10		N		96		17		200		70		130																																																																																																																																																																																																																																																																																		7		5

		NV		1994		G20		N		109		13		142		90		52																																																																																																																																																																																																																																																																																		9		2

		NV		1994		H05		N		87		7		82		30		52																																																																																																																																																																																																																																																																																		3		2

		NV		1994		H15		N		123		5		56		30		26																																																																																																																																																																																																																																																																																		3		1

		NV		1994		I10		N		131		15		174		70		104																																																																																																																																																																																																																																																																																		7		4

		NV		1994		J0		N		134		22		250		120		130																																																																																																																																																																																																																																																																																		12		5

		NV		1994		J05		N		100		14		164		60		104																																																																																																																																																																																																																																																																																		6		4

		NV		1994		J15		N		84		0		0		0		0																																																																																																																																																																																																																																																																																		0		0

		NV		1994		RLC1		Y		82				10		10		0																																																																																																																																																																																																																																																																																		1		0

		NV		1994		RLC10		Y		116				116		90		26																																																																																																																																																																																																																																																																																		9		1

		NV		1994		RLC2		Y		128				302		250		52																																																																																																																																																																																																																																																																																		25		2

		NV		1994		RLC3		Y		92				0		0		0																																																																																																																																																																																																																																																																																		0		0

		NV		1994		RLC4		Y		70				0		0		0																																																																																																																																																																																																																																																																																		0		0

		NV		1994		RLC5		Y		102				60		60		0																																																																																																																																																																																																																																																																																		6		0

		NV		1994		RLC6		Y		140				1078		610		468																																																																																																																																																																																																																																																																																		61		18

		NV		1994		RLC7		Y		104				562		510		52																																																																																																																																																																																																																																																																																		51		2

		NV		1994		RLC8		Y		100				10		10		0																																																																																																																																																																																																																																																																																		1		0

		NV		1994		RLC9		Y		141				256		230		26																																																																																																																																																																																																																																																																																		23		1

								average		110.5609756098		17.2258064516		208.243902439

								var		857.5024390244		286.9139784946		56198.4390243902

								stand dev		28.9238266035		16.6630936163		234.1532519305

		NV		1995		A0		N		104		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1995		A10		N		129		3		296								11		4		6		15		7		9		12		5		13		8		3		3		7		6		55		6		6		8		6		6		7		10		6		9		12		11		8		9		14		3		3		1		1		6																																																																																																																																																																																																												21		1

		NV		1995		A20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1995		A30		N		106		7		412								3		9		3		7		9		4		6		5		4		6		4		7		5		4		1		16		10																																																																												42		7		11		23		26		23		42		20		20		26		41		3		14		11																																																																																																																																								8		0

		NV		1995		A40		N		90		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1995		B05		N		93		1		10								10																																																																																																																																																																																																																																																																														1		0

		NV		1995		B15		N		93		1		6								2		2		2																																																																																																																																																																																																																																																																										0		0

		NV		1995		B25		N		90		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1995		B35		N		110		1		84								8		2		15		10		10		6		4		2		2		1		1		13		6		2		2																																																																																																																																																																																																																																																		7		0

		NV		1995		C10		N		145		6		246								1		1		1		6		3		8		6		15		4		20		13		15		9		2		8		1		2		11		1		3		3		2		3		3		2		5		8		10		3		12		1		8		8		7		2		8		14		15		2																																																																																																																																																																																																		21		1

		NV		1995		C20		N		107		2		108								6		2		9		8		2		14		8		3		12		10		2		6		9		9		6		2																																																																																																																																																																																																																																																11		0

		NV		1995		D05		N		93		3		28								10		10		8																																																																																																																																																																																																																																																																										3		0

		NV		1995		D15		N		50		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1995		E10		N		122		2		124								32		4		2		1		10		11		15		16		15		18																																																																																																																																																																																																																																																												7		3

		NV		1995		E20		N		152		3		210								3		2		2		8		27		3		5		2		4		6		3		8		19		17		22		4		19		11		20		25																																																																																																																																																																																																																																								11		7

		NV		1995		E30		N		144		4		221								29		13		2		9		10		19		25		7		1		45		16		4		7		8		9		17																																																																																																																																																																																																																																																13		6

		NV		1995		E40		N		141		6		182								29		25		18		10		11		14		21		23		14		10		7																																																																																																																																																																																																																																																										11		5

		NV		1995		E50		N		150		4		106								44		18		4		7		16		17																																																																																																																																																																																																																																																																				5		4

		NV		1995		F05		N		111		3		204								5		7		9		10		1		15		7		13		14		4		10		15		11		11		14		13		14		1		6		24																																																																																																																																																																																																																																								15		1

		NV		1995		F15		N		118		1		106								14		10		9		5		7		1		5		2		1		5		2		2		2		8		28		5																																																																																																																																																																																																																																																6		1

		NV		1995		F25		N		144		3		179								34		10		12		17		9		7		6		1		13		7		35		10		10		8																																																																																																																																																																																																																																																				13		3

		NV		1995		F35		N		118		7		284								24		35		17		22		1		8		2		10		12		18		12		12		8		16		1		29		5		20		14		7		11																																																																																																																																																																																																																																						17		8

		NV		1995		F45		N		137		8		145								16		7		23		13		33		4		18		8		23																																																																																																																																																																																																																																																														8		5

		NV		1995		G10		N		107		1		58								34		13		11																																																																																																																																																																																																																																																																										3		1

		NV		1995		G20		N		135		4		95								35		9		8		43																																																																																																																																																																																																																																																																								4		2

		NV		1995		H05		N		125		5		125								35		19		31		14		19		7																																																																																																																																																																																																																																																																				2		4

		NV		1995		H15		N		144		10		304								25		16		32		20		26		2		16		25		15		23		7		9		40		14		34																																																																																																																																																																																																																																																		14		9

		NV		1995		I10		N		104		1		45								22		16		7																																																																																																																																																																																																																																																																										1		2

		NV		1995		J0		N		156		10		434								45		10		28		27		19		36		14		34		1		2		24		42		28		29		30		23		26		16																																																																																																																																																																																																																																												4		14

		NV		1995		J05		N		160		1		63								42		13		8																																																																																																																																																																																																																																																																										3		1

		NV		1995		J15		N		149		5		327								10		5		9		8		33		6		10		10		10		15		6		10		38		11		14		9		4		44		9		8		35		8		15																																																																																																																																																																																																																																		20		4

		NV		1995		RLC1		Y		106		1		143								6		4		2		2		2		1		1		2		3		3		3		2		2		1		3		1		6		10		5		4		6		5		9		10		5		12		4		2		1		8		4		4		4		3		2		1																																																																																																																																																																																																								8		0

		NV		1995		RLC10		Y		96		0		0																																																																																																																																																																																																																																																																																						8		0

		NV		1995		RLC2		Y		143		7		317								9		6		2		13		1		2		1		12		2		2		2		3		5		6		6		3		5		6		4		4		9		6		5		2		4		6		9		9		5		2		2		6		3		2		9		10		9		10		13		12		1		4		11		6		7		10		10		2		5		2		3		2		9		8		4		6																																																																																																																																																																27		0

		NV		1995		RLC3		Y		86		1		67								13		20		4		3		7		6		3		2		1		8																																																																																																																																																																																																																																																												5		1

		NV		1995		RLC4		Y		104		2		221								9		1		12		6		3		5		5		3		7		5		6		13		3		2		4		9		5		2		3		7		10		6		7		8		6		10		10		7		6		3		5		4				7		3		1		1		4		6		7																																																																																																																																																																																																20		0

		NV		1995		RLC5		Y		143		6		343								3		1		3		2		6		7		10		5		7		19		2		5		4		2		6		2		2		4		1		2		2		2		4		9		9		11		10		2		12		14		8		6		4		15		10		4		10		9		8		15		10		2		3		17		15		4		12		5		18																																																																																																																																																																														27		4

		NV		1995		RLC6		Y		113		3		98								5		6		6		3		5		9		7		10		2		2		2		4		7		14		4		6		2		2		2																																																																																																																																																																																																																																										8		0

		NV		1995		RLC7		Y		83		1		7								7																																																																																																																																																																																																																																																																														1		0

		NV		1995		RLC8		Y		105		2		60								17		1		3		2		2		2		11		18		4																																																																																																																																																																																																																																																														3		2

		NV		1995		RLC9		Y		89		7		105								6		6		2		2		2		2		5		7		5		7		2		1		1		4		1		1		1		6		2		4		2		3		10		10		8		5																																																																																																																																																																																																																												8		0

								average		114.512195122		3.2195121951		140.5609756098

								var		955.306097561		8.0256097561		15115.4524390244

								stand dev		30.5287724752		2.7981892675		121.4363325671

		NV		1996		A0		N		85		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		A10		N		56		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		A20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		A30		N		59		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		A40		N		38		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		B05		N		23		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		B15		N		50		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		B25		N		50		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		B35		N		57		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		C10		N		97		1		4								4																																																																																																																																																																																																																																																																														0		0

		NV		1996		C20		N		63		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		D05		N		49		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		D15		N		64		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC1		Y		59		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC10		Y		85		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC3		Y		33		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC4		Y		86		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC5		Y		99		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC6		Y		85		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC8		Y		70		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1996		RLC9		Y		68		0		0																																																																																																																																																																																																																																																																																						0		0

								average		60.7619047619		0.0476190476		0.1904761905

								var		607.3904761905		0.0476190476		0.7619047619

								stand dev		24.0513434174		0.212958855		0.85183542

		NV		1997		A0		N		0		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		A10		N		75		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		A20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		A30		N		78		1		7								7																																																																																																																																																																																																																																																																														1		0

		NV		1997		A40		N		53		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		B05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		B15		N		42		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		B25		N		61		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		B35		N		68		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		C10		N		110		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		C20		N		78		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		D05		N		50		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		D15		N		63		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		E10		N		130		1		21								13		7		1																																																																																																																																																																																																																																																																										2		0		1

		NV		1997		E20		N		70		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1997		E30		N		87		2		20								10		7		3																																																																																																																																																																																																																																																																										2		0		5

		NV		1997		E40		N		122		1		54								5		3		8		5		4		1		2		2		5		3		4		2		6		3		1																																																																																																																																																																																																																																																		7		0		5

		NV		1997		E50		N		87		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1997		F05		N		71		2		14								5		3		2		2		2																																																																																																																																																																																																																																																																						1		0		4

		NV		1997		F15		N		82		2		36								2		1		1		1		6		5		4		2		1		3		7		2		1																																																																																																																																																																																																																																																						3		0		3

		NV		1997		F25		N		117		1		65								3		2		3		9		2		14		3		2		2		2		2		2		2		6		2		1		3		2		1		2																																																																																																																																																																																																																																								3		0		1

		NV		1997		F35		N		86		1		23								5		3		3		2		5		3		2																																																																																																																																																																																																																																																																		2		0		8

		NV		1997		F45		N		98		0		0																																																																																																																																																																																																																																																																																						0		0		8

		NV		1997		G10		N		84		1		4								4																																																																																																																																																																																																																																																																														0		0		1

		NV		1997		G20		N		117		1		55								3		16		2		2		1		2		9		5		10		5																																																																																																																																																																																																																																																												3		1		4

		NV		1997		H05		N		89		2		17								5		5		4		2		1																																																																																																																																																																																																																																																																						2		0		5

		NV		1997		H15		N		117		1		44								8		3		5		10		11		1		1		3		2																																																																																																																																																																																																																																																														4		0		2

		NV		1997		I10		N		103		1		9								2		4		2		1																																																																																																																																																																																																																																																																								0		0		1

		NV		1997		J05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1997		J15		N		122		8		353								16		38		14		33		2		6		2		7		7		1		3		5		15		7		6		19		4		15		11		13		4		18		19		19		20		14		13		10		3		9																																																																																																																																																																																																																				12		8		10

		NV		1997		RLC1		Y		67		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		RLC10		Y		50		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		RLC2		Y		48		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		RLC3		Y		84		1		4								4																																																																																																																																																																																																																																																																														0		0

		NV		1997		RLC4		Y		89		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		RLC5		Y		73		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		RLC6		Y		52		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		RLC7		Y		78		0		0																																																																																																																																																																																																																																																																																						0		0

		NV		1997		RLC9		Y		96		0		0																																																																																																																																																																																																																																																																																						0		0

								average		74.2820512821		0.6666666667		18.6153846154

								var		1152.9446693657		1.9122807018		3329.1902834008

								stand dev		33.5168910482		1.3650083748		56.9545997263

		NV		1998		A0		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		A10		N		75		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1998		A20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		A30		N		78		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		A40		N		33		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1998		B05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		B15		N		33		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1998		B25		N		55		1		3								3																																																																																																																																																																																																																																																																														0		0		3

		NV		1998		B35		N		60		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1998		C10		N		100		1		21								1		6		14																																																																																																																																																																																																																																																																										2		0		3

		NV		1998		C20		N		45		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		1998		D05		N		48		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		D15		N		16		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1998		E10		N		70		1		3								3																																																																																																																																																																																																																																																																														0		0		1

		NV		1998		E20		N		54		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		E30		N		65		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		E40		N		92		1		10								10																																																																																																																																																																																																																																																																														1		0		3

		NV		1998		E50		N		65		1		5								2		3																																																																																																																																																																																																																																																																												0		0		4

		NV		1998		F05		N		74		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		1998		F15		N		57		1		11								4		7																																																																																																																																																																																																																																																																												1		0		1

		NV		1998		F25		N		83		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		F35		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		F45		N		80		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		1998		G10		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		G20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		H05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		H15		N		95		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		I10		N		5		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1998		J05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		J15		N		71		1		27								2		3		3		4		7		8																																																																																																																																																																																																																																																																				2		0		1

		NV		1998		RLC1		Y		66		1		5								1		2		2																																																																																																																																																																																																																																																																										0		0		6

		NV		1998		RLC2		Y		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1998		RLC3		Y		72		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		RLC4		Y		53		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		1998		RLC5		Y		80		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1998		RLC6		Y		60		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1998		RLC8		Y		49		0		0																																																																																																																																																																																																																																																																																						0		0		7

								average		46.8648648649		0.2162162162		2.2972972973

								var		1094.9534534535		0.1741741742		35.1036036036

								stand dev		32.6398547312		0.4116634111		5.8442157353

		NV		1999		A0		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		A10		N		91		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		1999		A20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		A30		N		60		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1999		A40		N		64		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1999		B05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		B15		N		70		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1999		B25		N		70		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1999		B35		N		72		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		1999		D05		N		69		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1999		C10		N		98		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		1999		D15		N		59		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1999		C20		N		89		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		1999		F05		N		59		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1999		E10		N		77		1		13								13																																																																																																																																																																																																																																																																														1		0		1

		NV		1999		F15		N		75		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1999		E20		N		70		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1999		F25		N		100		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1999		E30		N		95		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1999		F35		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		E40		N		94		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1999		F45		N		58		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1999		E50		N		68		0		0																																																																																																																																																																																																																																																																																						0		0		8

		NV		1999		H05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		G10		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		H15		N		70		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1999		G20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		J05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		I10		N		55		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		1999		J15		N		91		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		1999		RLC1		Y		66		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		1999		RLC2		Y		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		1999		RLC3		Y		115		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1999		RLC4		Y		87		1		4								4																																																																																																																																																																																																																																																																														0		0		2

		NV		1999		RLC5		Y		94		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1999		RLC6		Y		79		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		1999		RLC7		Y		119		2		88								8		3		3		4		3		6		2		3		4		7		7		1		4		3		5		5		4		4		2		5		2		3																																																																																																																																																																																																																																				7		0		2

		NV		1999		RLC8		Y		56		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		1999		RLC9		Y		117		1		1								1																																																																																																																																																																																																																																																																														0		0		2

		NV		1999		RLC10		Y		83		0		0																																																																																																																																																																																																																																																																																						0		0		3

								average		61.75		0.125		2.65

								var		1392.2435897436		0.1634615385		196.1307692308

								stand dev		36.8434186796		0.3992179856		13.8285031728

		NV		2000		A0		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		B05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		A10		N		67		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		2000		A20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		A30		N		85		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		2000		A40		N		59		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		2000		B15		N		49		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		2000		B25		N		49		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		2000		B35		N		69		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		2000		C10		N		73		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		2000		C20		N		55		0		0																																																																																																																																																																																																																																																																																						0		0		6

		NV		2000		D05		N		78		0		0																																																																																																																																																																																																																																																																																						0		0		8

		NV		2000		D15		N		43		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		2000		E10		N		38		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		E20		N		24		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		E30		N		34		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		2000		E40		N		23		0		0																																																																																																																																																																																																																																																																																						0		0		8

		NV		2000		E50		N		29		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		2000		F05		N		18		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		F15		N		33		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		F25		N		23		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		F35		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		F45		N		19		0		0																																																																																																																																																																																																																																																																																						0		0		7

		NV		2000		G10		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		G20		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		H05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		H15		N		74		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		2000		I10		N		62		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		J0		N		69		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		2000		J05		N		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		J15		N		68		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		RLC1		Y		68		0		0																																																																																																																																																																																																																																																																																						0		0		2

		NV		2000		RLC2		Y		0		0		0																																																																																																																																																																																																																																																																																						0		0		0

		NV		2000		RLC3		Y		88		0		0																																																																																																																																																																																																																																																																																						0		0		7

		NV		2000		RLC4		Y		73		0		0																																																																																																																																																																																																																																																																																						0		0		4

		NV		2000		RLC5		Y		108		0		0																																																																																																																																																																																																																																																																																						0		0		3

		NV		2000		RLC6		Y		88		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		RLC7		Y		74		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		2000		RLC8		Y		72		0		0																																																																																																																																																																																																																																																																																						0		0		5

		NV		2000		RLC9		Y		54		0		0																																																																																																																																																																																																																																																																																						0		0		1

		NV		2000		RLC10		Y		45		0		0																																																																																																																																																																																																																																																																																						0		0		2

								average		44.1707317073		0		0

								var		982.7951219512		0		0

								stand dev		30.9648915584		0		0

		Accumulative Mortality among the 1994 starting plants

				yr		dead		total		% dead

				1995		1		41		0.0243902439

				1996		1		21		0.0476190476

				1997		4		39		0.1025641026

				1998		9		37		0.2432432432

				1999		9		40		0.225

				2000		9		41		0.2195121951

		Height (cm)

				Quad		1994		1995		1996		1997		1998		1999		2000

				A0		161		104		85

				A10		154		129		56		75		75		91		67

				A20		119

				A30		136		106		59		78		78		60		85

				A40		101		90		38		53		33		64		59

				B05		101		93		23

				B15		97		93		50		42		33		70		49

				B25		90		90		50		61		55		70		49

				B35		87		110		57		68		60		72		69

				C10		147		145		97		110		100		98		73

				C20		84		107		63		78		45		89		55

				D05		122		93		49		50		48		69		78

				D15		79		50		64		63		16		59		43

				E10		134		122				130		70		77		38

				E20		180		152				70		54		70		24

				E30		79		144				87		65		95		34

				E40		165		141				122		92		94		23

				E50		140		150				87		65		68		29

				F05		64		111				71		74		59		18

				F15		54		118				82		57		75		33

				F25		77		144				117		83		100		23

				F35		105		118				86

				F45		118		137				98		80		58		19

				G10		96		107				84		0		0		0

				G20		109		135				117		0		0		0

				H05		87		125				89		0		0		0

				H15		123		144				117		95		70		74

				I10		131		104				103		5		55		62

				J0		134		156										69						94-95 vs 96-00				1994		1995		1996		1997		1998		1999		2000

				J05		100		160														P =		1.02522369372478E-27		1994				0.2655724353		0.0000000297		0.0000195582		0		0.0000003247		0

				J15		84		149				122		71		91		68								1995						0		0.0000000442

				RLC1		82		106		59		67		66		66		68						95 vs 96		1996								0.0035481885		0.2582037319		0.1989266684		0.0729652132

				RLC10		116		96		85		50				83		45				P =		0		1997										0.0001046119		0.1168056327		0.0000035735

				RLC2		128		143				48														1998												0.0210709645		0.5429772642

				RLC3		92		86		33		84		72		115		88						96 vs 97		1999														0.0029634979

				RLC4		70		104		86		89		53		87		73				P =		0.0035481885		2000

				RLC5		102		143		99		73		80		94		108

				RLC6		140		113		85		52		60		79		88

				RLC7		104		83				78				119		74

				RLC8		100		105		70				49		56		72

				RLC9		141		89		68		96				117		54

				average		110.6		117.4		63.8		82.8		55.9		72.6		51.7

				var		857.5024390244		635.1634615385		435.3263157895		565.2403361345		789.6623655914		829.7504456328		752.9025210084

				stand dev		28.9238266035		24.8854249512		20.3361746649		23.4326825661		27.6439755834		28.3786190778		27.0442419085

				N		41		40		20		35		31		34		35

		Infl Length (cm)

				Quad		1994		1995		1996		1997		1998		1999		2000

				A0		220		0		0		0		0		0		0

				A10		296		296		0		0		0		0		0

				A20		56		0		0		0		0		0		0

				A30		408		412		0		7		0		0		0

				A40		518		0		0		0		0		0		0

				B05		20		10		0		0		0		0		0

				B15		72		6		0		0		0		0		0

				B25		66		0		0		0		3		0		0

				B35		40		84		0		0		0		0		0

				C10		618		246		4		0		21		0		0

				C20		46		108		0		0		0		0		0

				D05		226		28		0		0		0		0		0

				D15		20		0		0		0		0		0		0

				E10		538		124				21		3		13		0

				E20		714		210				0		0		0		0

				E30		20		221				20		0		0		0

				E40		410		182				54		10		0		0

				E50		378		106				0		5		0		0

				F05		82		204				14		0		0		0

				F15		10		106				36		11		0		0

				F25		92		179				65		0		0		0

				F35		36		284				23		0		0		0

				F45		190		145				0		0		0		0

				G10		200		58				4		0		0		0

				G20		142		95				55		0		0		0

				H05		82		125				17		0		0		0

				H15		56		304				44		0		0		0

				I10		174		45				9		0		0		0

				J0		250		434										0

				J05		164		63				0		0		0		0

				J15		0		327				353		27		0		0

				RLC1		10		143		0		0		5		0		0

				RLC10		116		0		0		0				0		0

				RLC2		302		317				0		0		0		0

				RLC3		0		67		0		4		0		0		0						94 vs 95		95 vs 97

				RLC4		0		221		0		0		0		4		0.0000003988				P =		0.1045570591		0.0000003988

				RLC5		60		343		0		0		0		0		0

				RLC6		1078		98		0		0		0		0		0

				RLC7		562		7				0				88		0

				RLC8		10		60		0				0		0		0

				RLC9		256		105		0		0				1		0

				average		208.2		140.6		0.2		18.6		2.3		2.7		0.0

				var		56198.4390243902		15115.4524390244		0.7619047619		3329.1902834008		35.1036036036		196.1307692308		0

				stand dev		234.1532519305		121.4363325671		0.85183542		56.9545997263		5.8442157353		13.8285031728		0.0000000615

		Height (cm)						Release Plants Only

				Quad		1994		1995		1996		1997		1998		1999		2000

				RLC1		82		106		59		67		66		66		68

				RLC10		116		96		85		50				83		45

				RLC2		128		143				48

				RLC3		92		86		33		84		72		115		88

				RLC4		70		104		86		89		53		87		73

				RLC5		102		143		99		73		80		94		108

				RLC6		140		113		85		52		60		79		88

				RLC7		104		83				78				119		74

				RLC8		100		105		70				49		56		72

				RLC9		141		89		68		96				117		54

				average		107.5		106.8		73.1		70.8		63.3		90.7		74.4

				var		562.9444444444		455.9555555556		423.2678571429		314.6944444444		136.6666666667		514.75		353.5277777778

				stand dev		22.5088871338		20.2573443472		19.2447233028		16.7250828118		10.6718737291		21.3905482762		17.7270108473

		Infl Length (cm)						Release Plants Only

				Quad		1994		1995		1996		1997		1998		1999		2000

				RLC1		10		143		0		0		5		0		0

				RLC10		116		0		0		0				0		0

				RLC2		302		317				0		0		0		0

				RLC3		0		67		0		4		0		0		0

				RLC4		0		221		0		0		0		4		0

				RLC5		60		343		0		0		0		0		0

				RLC6		1078		98		0		0		0		0		0

				RLC7		562		7				0				88		0

				RLC8		10		60		0				0		0		0

				RLC9		256		105		0		0				1		0

				average		239.4		136.1		0.0		0.4		0.7		9.3		0.0

				var		119866.711111111		14551.4333333333		0		1.7777777778		3.5714285714		766.2333333333		0

				stand dev		328.4509704659		114.4390230647		0		1.2570787221		1.7496355306		26.2604265007		0



&A

Page &P



Navarino

				28.9238266035		28.9238266035

				24.8854249512		24.8854249512

				20.3361746649		20.3361746649

				23.4326825661		23.4326825661

				27.6439755834		27.6439755834

				28.3786190778		28.3786190778

				27.0442419085		27.0442419085



a

a

c

b

c

c  b

c

Year

Height (cm)

Height of PL Plants  -   Navarino



Rome Pond

				234.1532519305		234.1532519305

				121.4363325671		121.4363325671

				0.85183542		0.85183542

				56.9545997263		56.9545997263

				5.8442157353		5.8442157353

				13.8285031728		13.8285031728

				0.0000000615		0.0000000615



Year

Combined Length of Racemes (cm)

Flowering of PL Plants  -   Navarino



Scuppernong

				22.5088871338		22.5088871338

				20.2573443472		20.2573443472

				19.2447233028		19.2447233028

				16.7250828118		16.7250828118

				10.6718737291		10.6718737291

				21.3905482762		21.3905482762

				17.7270108473		17.7270108473



Year

Height (cm)

Height of PL (release only) Plants  -   Navarino



Yellowstone

				328.4509704659		328.4509704659

				114.4390230647		114.4390230647

				0		0

				1.2570787221		1.2570787221

				1.7496355306		1.7496355306

				26.2604265007		26.2604265007

				0		0



Year

Combined Length of Racemes (cm)

Flowering of PL (release only) Plants  -   Navarino



Dekorra

		SITE		year		QUADRAT		INOCULATED		HEIGHT (cm)		FLWSTEMS		Infl Length (cm)		sum small		sum large				IN1		IN2		IN3		IN4		IN5		IN6		IN7		IN8		IN9		IN10		IN11		IN12		IN13		IN14		IN15		IN16		IN17		IN18		IN19		IN20		IN21		IN22		IN23		IN24		IN25		IN26		IN27		IN28		IN29		IN30		IN31		IN32		IN33		IN34		IN35		IN36		IN37		IN38		IN39		IN40		IN41		IN42		IN43		IN44		IN45		IN46		IN47		IN48		IN49		IN50		IN51		IN52		IN53		IN54		IN55		IN56		IN57		IN58		IN59		IN60		IN61		IN62		IN63		IN64		IN65		IN66		IN67		IN68		IN69		IN70		IN71		IN72		IN73		IN74		IN75		IN76		IN77		IN78		IN79		IN80		IN81		IN82		IN83		IN84		IN85		IN86		IN87		IN88		IN89		IN90		IN91		IN92		IN93		IN94		IN95		IN96		IN97		IN98		IN99		IN100		IN101		IN102		IN103		IN104		IN105		IN106		IN107		IN108		IN109		IN110		IN111		IN112		IN113		IN114		IN115		IN116		IN117		IN118		IN119		IN120		IN121		IN122		IN123		IN124		IN125		IN126		IN127		IN128		IN129		IN130		IN131		IN132		IN133		IN134		IN135		SMALLFL		LARGEFL		STEMS

		RP		1994		T05D05				118				1654		770		884																																																																																																																																																																																																																																																																																		77		34

		RP		1994		T05D10				182				1960		790		1170																																																																																																																																																																																																																																																																																		79		45

		RP		1994		T05D15				138				418		210		208																																																																																																																																																																																																																																																																																		21		8

		RP		1994		T05D20				113				82		30		52																																																																																																																																																																																																																																																																																		3		2

		RP		1994		T05D25				159				644		280		364																																																																																																																																																																																																																																																																																		28		14

		RP		1994		T05D30				178				1060		410		650																																																																																																																																																																																																																																																																																		41		25

		RP		1994		T05D35				150				512		200		312																																																																																																																																																																																																																																																																																		20		12

		RP		1994		T05D40				137				680		290		390																																																																																																																																																																																																																																																																																		29		15

		RP		1994		T05D45				130				1000		480		520																																																																																																																																																																																																																																																																																		48		20

		RP		1994		T0CL01				152				556		270		286																																																																																																																																																																																																																																																																																		27		11

		RP		1994		T0CL02				114				290		160		130																																																																																																																																																																																																																																																																																		16		5

		RP		1994		T0CL03				119				596		310		286																																																																																																																																																																																																																																																																																		31		11

		RP		1994		T0CL04				127				1358		500		858																																																																																																																																																																																																																																																																																		50		33

		RP		1994		T0CL05				90				86		60		26																																																																																																																																																																																																																																																																																		6		1

		RP		1994		T0CL06				134				1120		470		650																																																																																																																																																																																																																																																																																		47		25

		RP		1994		T0CL07				122				964		470		494																																																																																																																																																																																																																																																																																		47		19

		RP		1994		T0CL08				118				2054		910		1144																																																																																																																																																																																																																																																																																		91		44

		RP		1994		T0CL09				153				5160		1910		3250																																																																																																																																																																																																																																																																																		191		125

		RP		1994		T0CL10				130				738		270		468																																																																																																																																																																																																																																																																																		27		18

		RP		1994		T15D05				153				1540		630		910																																																																																																																																																																																																																																																																																		63		35

		RP		1994		T15D10				191				1096		420		676																																																																																																																																																																																																																																																																																		42		26

		RP		1994		T15D15				139				482		300		182																																																																																																																																																																																																																																																																																		30		7

		RP		1994		T15D20				176				1372		800		572																																																																																																																																																																																																																																																																																		80		22

		RP		1994		T15D25				169				928		460		468																																																																																																																																																																																																																																																																																		46		18

		RP		1994		T15D30				139				122		70		52																																																																																																																																																																																																																																																																																		7		2

		RP		1994		T15D35				126				194		90		104																																																																																																																																																																																																																																																																																		9		4

		RP		1994		T15D40				132				234		130		104																																																																																																																																																																																																																																																																																		13		4

		RP		1994		T15D45				52				10		10		0																																																																																																																																																																																																																																																																																		1		0

		RP		1994		T25D05				151				2124		720		1404																																																																																																																																																																																																																																																																																		72		54

		RP		1994		T25D10				148				1802		840		962																																																																																																																																																																																																																																																																																		84		37

		RP		1994		T25D15				140				398		190		208																																																																																																																																																																																																																																																																																		19		8

		RP		1994		T25D20				167				538		200		338																																																																																																																																																																																																																																																																																		20		13

		RP		1994		T25D25				188				3898		1480		2418																																																																																																																																																																																																																																																																																		148		93

		RP		1994		T25D30				162				326		170		156																																																																																																																																																																																																																																																																																		17		6

		RP		1994		T25D35				157				1686		880		806																																																																																																																																																																																																																																																																																		88		31

		RP		1994		T25D40				146				96		70		26																																																																																																																																																																																																																																																																																		7		1

		RP		1994		T25D45				127				544		310		234																																																																																																																																																																																																																																																																																		31		9

		RP		1994		T35D0				177				952		510		442																																																																																																																																																																																																																																																																																		51		17

		RP		1994		T35D05				154				1856		660		1196																																																																																																																																																																																																																																																																																		66		46

		RP		1994		T35D10				149				700		310		390																																																																																																																																																																																																																																																																																		31		15

		RP		1994		T35D15				131				256		100		156																																																																																																																																																																																																																																																																																		10		6

		RP		1994		T35D20				151				1074		450		624																																																																																																																																																																																																																																																																																		45		24

		RP		1994		T35D25				138				1250		600		650																																																																																																																																																																																																																																																																																		60		25

		RP		1994		T35D30				141				552		240		312																																																																																																																																																																																																																																																																																		24		12

		RP		1994		T35D35				122				610		220		390																																																																																																																																																																																																																																																																																		22		15

		RP		1994		T35D40				170				1248		520		728																																																																																																																																																																																																																																																																																		52		28

		RP		1994		T35D45				108				268		190		78																																																																																																																																																																																																																																																																																		19		3

		RP		1996		09				180		3		75								12		5		11		9		11		19		8

		RP		1996		20				191		8		467								6		5		27		15		9		5		4		4		17		9		11		12		4		7		28		11		39		15		7		10		3		7		26		9		4		19		10		5		7		7		28		4		7		8		9		7		13		6		31		12

		RP		1996		31				191		4		188								12		14		8		11		13		20		25		19		30		20		6		10

		RP		1996		42				182		3		158								23		15		4		23		4		18		6		3		2		5		5		50

		RP		1996		NE-T35				160		2		268								22		6		24		10		8		3		15		4		26		5		34		47		6		3		13		12		5		4		8		5		6		2

		RP		1996		NW-T35				168		3		55								3		6		27		2		17

		RP		1996		SW-T20				178		7		362								20		16		24		7		33		9		19		8		20		33		30		23		29		20		14		21		7		29

		RP		1996		SW-T30				167		2		199								6		8		12		46		30		12		19		25		6		29		6

		RP		1996		SW-T40				184		1		288								14		12		20		12		13		9		13		19		11		6		18		5		20		28		23		4		27		20		14

		RP		1996		T30				192		2		316								8		25		13		22		48		13		16		12		20		20		9		17		25		6		6		9		10		6		31

		RP		1997		01				197		4		141								8		17		15		5		20		22		21		13				11		9

		RP		1997		03				164		6		133								3		20		8		4		7		20		7		6		11		12		3		8		10		4		10

		RP		1997		05				188		7		243								5		11		4		30		10		12		15		26		8		5		26		4		12		8		10		28		9		5		15

		RP		1997		07				146		5		315								14		10		12		16		6		12		7		15		25		27		10		10		15		20		9		30		23		19		4		12		15		4

		RP		1997		09				230		15		991								10		24		25		25		30		16		6		26		4		32		10		27		6		36		6		6		6		3		16		5		5		6		16		26		20		2		6		9		14		10		6		10		21		2		10		8		7		17		14		8		12		13		18		17		20		12		5		3		12		15		6		16		10		9		6		12		14		26		22		16		4		4		9		8		7		7		14		19		15		6		12		17		30		6		11		15		2		5

		RP		1997		11				203		22		2016								15		17		7		13		22		10		11		15		30		8		10		15		16		17		17		10		24		15		16		10		25		5		4		6		10		55		77		11		10		32		14		33		15		31		11		19		30		15		21		14		4		6		7		17		10		11		18		4		10		11		25		22		25		13		15		12		5		13		8		24		16		22		14		10		2		10		6		8		5		5		7		20		17		10		22		18		14		10		2		10		6		8		5		5		7		20		17		10		22		18		14		18		13		15		21		16		10		11		6		9		18		22		18		20		15		13		10		26		27		14		16		16		10		16		15		24		8		18		22		18		15		7		14		21		9		20		25		14		15		13		11		7		8		12		4

		RP		1997		15				192		16		1160								6		11		22		27		21		18		13		10		16		10		15		11		24		15		5		16		6		6		7		6		7		6		20		7		4		7		15		10		14		16		6		12		15		5		7		13		11		12		16		5		6		19		26		20		10		5		2		8		6		9		11		14		21		14		18		20		18		15		14		16		4		6		2		6		21		4		5		21		14		13		10		10		7		20		22		7		5		2		8		6		9		10		10		4		8		2		2		2		28		22		20		22		18		4		18		14		19		10

		RP		1997		16				212		12		1563								10		12		18		32		16		22		3		31		12		33		15		34		12		17		27		7		7		13		6		5		6		30		7		9		8		9		10		12		23		14		27		16		25		23		13		18		25		23		2		23		3		15		16		12		20		23		17		34		12		9		22		5		19		10		5		16		9		15		17		15		17		18		18		16		8		10		16		14		30		13		17		12		29		10		11		18		12		30		13		29		23		25		26		13		7		26		10		10		12		17		11		5		6		10		18		15		23		16

		RP		1997		17				214		28		939								14		6		6		4		19		12		3		5		9		9		2		7		9		8		10		10		13		5		5		15		5		7		7		5		2		4		9		2		14		9		11		11		3		5		2		14		7		7		9		1		6		5		13		13		11		6		6		6		7		17		4		9		10		17		5		8		10		11		19		20		13		1		2		4		5		12		20		5		8		11		10		17		4		5		6		19		3		3		9		17		21		4		6		18		16		7		4		10		11		5		6		4		11		17		2		3		10		12		14		17		10		2		6		12		1		2		5		18		3

		RP		1997		18				158		2		162								12		15		10		7		6		9		5		5		6		20		19		48

		RP		1997		19				198		14		713								5		5		8		17		22		18		6		6		15		14		5		4		2		18		17		7		26		36		3		2		6		4		4		1		7		10		13		17		9		8		15		20		4		40		17		21		16		9		8		5		15		17		4		6		16		16		10		14		9		5		4		7		20		16		12		17		15		4		5		6		6		11		8

		RP		1997		20				181		8		346								22		30		26		6		8		30		35		10		8		28		25		8		18		12		18		23		26		4		9

		RP		1997		22				175		43		1538								27		7		3		33		5		11		6		11		13		11		18		16		21		15		25		10		33		11		8		20		5		6		18		35		11		4		15		36		13		11		7		12		8		9		14		33		11		30		5		8		28		8		7		14		15		6		10		22		37		8		3		6		7		8		10		1		1		24		2		14		16		17		36		2		15		11		7		9		10		11		31		15		3		3		1		19		16		22		3		8		10		12		15		18		22		24		25		40		22		23		15		10		12		21		7		12		11		15		24		6		14		14		25		9		8		12		8		6		4		4		4		5

		RP		1997		23				180		3		310								12		7		4		8		8		18		13		15		22		10		23		17		6		9		20		10		23		10		12		13		6		7		17		6		7		7

		RP		1997		31				195		14		784								14		12		11		12		14		13		3		17		4		19		3		13		8		3		12		18		5		7		17		13		12		18		6		20		4		11		9		16		8		2		5		15		23		24		15		17		11		5		2		11		19		2		11		14		20		10		13		16		2		16		5		6		3		2		6		2		4		9		17		10		3		10		23		4		10		14		7		17		10		11		20		9		7

		RP		1997		36						4		512								17		5		30		10		3		32		29		26		10		15		14		12		21		20		21		34		24		10		12		10		25		12		5		23		19		20		25		5		23

		RP		1997		36.2				207		5		536								17		5		10		25		4		25		31		22		9		11		13		15		15		22		19		19		35		6		22		21		3		18		24		22		7		13		10		22		22		5		11		23		10

		RP		1997		37				183		6		448								13		13		4		6		9		3		18		16		28		17		5		16		9		4		9		13		5		4		9		6		9		10		6		8		4		2		4		6		7		7		4		11		3		4		3		21		2		4		3		17		4		2		2		8		8		12		6		2		6		4		6		11		8		4		9		5		4		1		4

		RP		1997		37.2		0		194		77		510								13		9		21		9		7		5		4		8		14		18		16		5		19		28		5		3		12		13		9		12		8		8		4		5		10		8		6		7		9		11		4		4		3		3		5		5		4		10		6		4		7		10		6		3		8		3		8		3		3		4		21		2		3		17		1		5		4		2		3		2		5		5		6		7		7		11

		RP		1997		38				206		5		297								19		22		13		9		13		9		8		13		15		11		25		16		17		14		16		5		10		13		13		4		3		1		28

		RP		1997		38.2				201		26		1385								12		21		7		19		4		9		16		24		22		8		24		25		7		3		3		3		7		6		15		8		4		1		4		8		9		4		6		13		8		9		11		18		18		34		16		10		17		4		9		14		19		13		12		25		4		5		13		16		22		10		7		9		9		23		3		21		21		15		11		6		6		23		2		7		8		19		21		8		35		12		15		16		20		8		9		9		13		15		4		8		17		20		23		28		17		18		15		17		25		5		9		10		13		14		22		13		19		11		4		9		13		4		3		28		9		10		13		14

		RP		1997		39				103		4		137								7		14		11		4		7		6		7		8		3		3		6		4		20		2		3		6		12		2		12

		RP		1997		39.2				144		8		149								3		9		6		7		4		14		7		11		26		9		11		3		4		7		4		2		3		5		12		2

		RP		1997		40				98		2		141								27		10		6		26		21		15		25		11

		RP		1997		40.2				220		2		141								11		6		13		21		24		13		26		27

		RP		1997		42.1				142		1		2								2

		RP		1997		42.2				183		4		270								5		6		3		10		5		11		10		10		7		10		15		14		20		16		6		11		6		12		6		8		10		9		14		14		9		12		11

		RP		1997		42.3				200		16		509								5		4		10		2		2		4		15		20		8		12		7		2		5		9		11		11		29		2		2		7		4		3		6		4		7		7		2		2		8		11		27		14		18		7		15		15		40		17		12		24		20		15		13		15		16		20

		RP		1997		43				195		18		937								4		8		6		4		10		35		6		3		10		20		6		8		18		31		29		13		8		18		16		37		13		26		24		16		81		81		4		11		16		13		6		29		6		6		12		11		22		13		2		6		7		7		16		14		15		3		8		3		14		14		16		16		10		10		3		3		14		12		13		9		7		5		7		5		18

		RP		1997		44				202		16		672								7		3		15		35		10		17		9		4		9		2		6		4		5		3		5		4		30		8		8		10		17		16		18		14		27		20		21		5		20		4		9		5		12		12		30		25		3		26		6		5		11		21		7		11		2		3		22		10		6		6		7		2		7		10		3		8		27		8		12

		RP		1997		53				170		2		21								2		2		15		2

		RP		1997		64				100		0		0

		RP		1997		75				172		2		142								14		7		22		10		17		30		30		10		1		1

		RP		1997		86				183		3		310								1		9		12		7		13		40		15		35		37		15		18		26		22		40		20

		RP		1997		97				173		3		168								9		7		5		26		5		1		6		9		2		31		24		2		2		1		1		2		2		2		3		3		3		4		4		6		8

				Height (cm)												Infl Length (cm)

				1994		1995		1996		1997						1994		1995		1996		1997

				118				180		197						1654				75		141

				182				191		164						1960				467		133

				138				191		188						418				188		243

				113				182		146						82				158		315

				159				160		230						644				268		991

				178				168		203						1060				55		2016

				150				178		192						512				362		1160

				137				167		212						680				199		1563

				130				184		214						1000				288		939

				152				192		158						556				316		162

				114						198						290						713

				119						181						596						346

				127						175						1358						1538																						94 vs 97

				90						180						86						310																				P=		0.000000535

				134						195						1120						784

				122												964						512

				118						207						2054						536

				153						183						5160						448

				130						194						738						510

				153						206						1540						297

				191						201						1096						1385

				139						103						482						137

				176						144						1372						149

				169						98						928						141

				139						220						122						141

				126						142						194						2

				132						183						234						270

				52						200						10						509

				151						195						2124						937

				148						202						1802						672

				140						170						398						21

				167						100						538						0

				188						172						3898						142

				162						183						326						310

				157						173						1686						168

				146												96

				127												544

				177												952																								96 vs 97				94 vs 97

				154												1856																						P=		0.0031461332		P=		0.0054121845

				149												700

				131												256

				151												1074

				138												1250

				141												552

				122												610

				170												1248

				108												268

		average		141.9				179.3		179.7				average		1001.9				237.6		532.6

		var		675.7224791859				124.2333333333		1059.316399287				var		918651.548566142				16419.8222222222		253490.6

		stand dev		25.7166367389				10.5740247777		32.0649346577				stand dev		948.2118808247				121.5641394491		496.2338273723

		N		47				10		34				N		47				10		35



&A

Page &P



Dekorra

				25.7166367389		25.7166367389

				NaN		NaN

				10.5740247777		10.5740247777

				32.0649346577		32.0649346577



No
Data

a

b

b

N=47

N=11

N=35

Year

Height (cm)

Height of PL Plants  -   Rome Pond



				948.2118808247		948.2118808247

				NaN		NaN

				121.5641394491		121.5641394491

				496.2338273723		496.2338273723



Year

Combined Length of Racemes (cm)

Flowering of PL Plants  -   Rome Pond



		SITE		year		QUADRAT		INOCULATED		HEIGHT (cm)		FLWSTEMS		Infl Length (cm)		sum small		sum large				IN1		IN2		IN3		IN4		IN5		IN6		IN7		IN8		IN9		IN10		IN11		IN12		IN13		IN14		IN15		IN16		IN17		IN18		IN19		IN20		IN21		IN22		IN23		IN24		IN25		IN26		IN27		IN28		IN29		IN30		IN31		IN32		IN33		IN34		IN35		IN36		IN37		IN38		IN39		IN40		IN41		IN42		IN43		IN44		IN45		IN46		IN47		IN48		IN49		IN50		IN51		IN52		IN53		IN54		IN55		IN56		IN57		IN58		IN59		IN60		IN61		IN62		IN63		IN64		IN65		IN66		IN67		IN68		IN69		IN70		IN71		IN72		IN73		IN74		IN75		IN76		IN77		IN78		IN79		IN80		IN81		IN82		IN83		IN84		IN85		IN86		IN87		IN88		IN89		IN90		IN91		IN92		IN93		IN94		IN95		IN96		IN97		IN98		IN99		IN100		IN101		IN102		IN103		IN104		IN105		IN106		IN107		IN108		IN109		IN110		IN111		IN112		IN113		IN114		IN115		IN116		IN117		IN118		IN119		IN120		IN121		IN122		IN123		IN124		IN125		IN126		IN127		IN128		IN129		IN130		IN131		IN132		IN133		IN134		IN135		SMALLFL		LARGEFL		STEMS

		SP		95		01		N		165		3		77								27		8		5		37

		SP		95		02		N		169		2		382								42		36		6		40		13		33		22		18		15		37		24		14		62		20

		SP		95		03		N		185		12		1303								14		24		37		26		15		66		20		12		8		9		10		12		15		8		19		35		35		50		21		25		12		10		13		14		55		57		23		6		3		23		11		13		10		16		13		33		35		4		63		18		42		40		7		10		56		16		15		17		13		10		10		10		46		30		63		20		5

		SP		95		04		N		157		3		257								16		44		26		22		31		14		11		50		11		4		14		14

		SP		95		05		N		140		3		107								24		42		10		31

		SP		95		06		N		158		0		0

		SP		95		08		N		166		3		258								10		28		14		12		6		8		7		14		7		7		32		17		15		5		10		43		12		5		6

		SP		95		09		N		185		4		858								30		58		23		21		28		12		21		58		18		2		14		32		15		62		2		20		14		34		20		26		39		40		3		37		24		40		65		39		28		33

		SP		95		10		Y		178		8		1225								3		30		4		4		13		13		9		36		33		8		15		33		30		10		13		36		27		9		13		30		12		4		33		5		39		28		21		34		27		27		2		5		28		4		2		38		32		38		15		32		2		2		2		6		5		24		20		6		19		31		13		16		8		4		2		3		3		3		2		2		2		2		30		13		13		38		11		9		20		10		4		17		18		22		26		12		6		4

		SP		95		11		Y		167		5		300								36		7		2		4		9		7		12		8		4		19		23		20		9		23		8		24		6		9		34		5		9		5		17

		SP		95		12		N		81		1		105								4		11		16		20		13		41

		SP		95		13		N		210		10		673								23		43		6		22		17		24		14		15		11		44		38		16		27		47		8		8		2		21		16		16		36		14		12		5		31		45		12		14		22		46		14		4

		SP		95		14		N		204		1		151								29		32		60		30

		SP		95		15		N		196		5		1072								26		25		40		34		27		32		42		28		39		23		30		10		50		66		27		24		15		30		10		5		15		32		12		16		49		64		40		32		24		48		2		66		21		12		14		5		23		14

		SP		95		16		Y		188		10		750								21		21		11		9		19		31		5		2		18		25		33		26		24		25		13		8		9		8		5		7		17		29		6		11		3		6		19		11		24		23		22		22		5		5		21		23		21		25		25		28		4		17		39		24

		SP		95		17		Y		209		4		674								38		17		6		24		21		25		26		21		28		36		2		2		10		1		11		25		30		30		9		6		2		33		7		8		8		10		15		8		17		9		36		5		9		11		18		9		4		6		2		8		6		23		10		17		25

		SP		95		18		Y		204		3		492								39		64		41		27		56		40		30		42		76		36		41

		SP		95		19		N		189		5		280								25		2		1		6		20		2		1		6		21		20		22		2		14		15		4		11		24		22		10		6		28		3		15

		SP		95		20		N		149		1		65								31		17		17

		SP		95		21		N		210		1		444								41		48		86		58		53		37		55		37		29

		SP		95		22		N		176		2		720								16		27		32		45		19		53		39		31		28		13		18		12		7		12		50		45		48		48		50		56		45		26

		SP		95		23		N		195		3		389								21		28		31		31		31		12		20		37		45		22		28		26		18		18		19		2

		SP		95		24		N		164		10		1095								28		17		26		25		24		49		31		48		44		10		6		47		17		19		6		34		14		30		33		23		18		7		6		12		12		31		40		40		12		37		11		19		30		5		14		11		22		50		14		14		4		6		2		20		9		9		9		16		10		50		8		10		6

		SP		95		26		N		190		7		1284								1		5		13		14		47		5		25		25		28		33		8		44		10		14		25		25		42		20		18		24		36		24		7		11		10		28		31		56		24		27		13		17		11		16		24		28		27		45		6		11		11		21		10		12		20		19		27		27		50		16		12		13		14		27		40		12		22		53

		SP		95		27		N		204		11		1772								10		9		12		16		68		58		37		11		20		68		15		7		16		12		70		20		60		27		35		25		59		80		38		52		37		32		12		47		6		28		29		22		52		16		38		57		12		17		40		45		65		13		36		40		55		76		10		12		26		26		40		58

		SP		95		28		N		200		7		803								8		17		28		37		9		27		21		20		29		8		28		20		44		3		21		20		3		6		25		5		8		37		12		8		8		8		20		38		16		17		19		28		11		6		7		8		14		25		28		28		29		12		22		10		5

		SP		96		01		N		132		5		104								20		11		12		13		15		16		12		5

		SP		96		02		N		140		1		34								6		2		26

		SP		96		03		N		155		14		1180								37		17		9		40		34		25		29		7		46		40		42		12		21		37		32		27		31		32		47		29		37		32		35		3		17		18		19		29		34		13		33		40		43		27		30		4		14		35		13		15		29		33		33

		SP		96		04		N		144		3		97								8		11		5		5		4		12		32		7		13

		SP		96		05		N		127		2		39								21		18

		SP		96		06		N		133		3		106								17		20		21		23		9		8		8

		SP		96		08		N		147		4		57								11		20		6		3		9		8

		SP		96		09		N		149		5		344								16		16		32		8		31		19		30		25		37		28		28		17		6		7		13		31

		SP		96		10		Y		152		6		737								32		11		35		26		21		17		39		11		7		27		21		27		14		4		22		15		23		11		4		37		38		7		38		9		11		43		19		10		9		13		28		19		20		7		41		21

		SP		96		11		Y		148		6		101								11		9		22		1		17		11		21		7		2

		SP		96		12		N		153		1		30								30

		SP		96		13		N		179		9		353								28		7		33		7		31		35		9		18		3		15		22		11		26		13		10		6		11		28		11		8		21

		SP		96		15		N		180		4		963								39		14		17		51		13		6		9		13		25		46		41		12		9		4		9		9		26		20		63		28		9		4		30		9		43		22		17		9		11		18		7		28		58		12		44		8		16		16		56		18		20		54

		SP		96		17		Y		179		5		119								26		14		13		12		19		35

		SP		96		18		Y		175		4		234								37		16		50		40		53		38

		SP		96		19		N		150		2		29								15		2		4		8

		SP		96		20		N		145		2		93								29		12		29		12		11

		SP		96		21		N		182		1		287								3		31		26		68		30		10		27		18		23		47		4

		SP		96		22		N		156		4		752								65		13		40		52		32		46		3		44		25		40		7		27		27		39		7		28		55		30		38		13		11		37		28		45

		SP		96		23		N		160		2		56								20		14		14		8

		SP		96		24		N		137		8		442								29		19		26		24		31		34		17		17		18		6		13		15		7		23		31		33		4		15		22		33		25

		SP		96		26		N		154		7		323								16		11		5		6		12		20		45		29		2		7		21		4		14		6		33		13		10		25		9		35

		SP		96		27		N		162		4		184								17		3		50		7		44		8		4		51

		SP		96		28		N		186		15		734								33		39		10		17		31		34		17		15		37		14		24		7		8		5		14		28		13		7		10		14		32		3		18		38		24		23		33		34		11		31		8		39		8		14		17		15		9

		SP		97		01		N		108		1		8								8

		SP		97		02		N		142		3		161								28		10		31		19		17		26		30

		SP		97		03		N		158		5		350								4		18		22		16		31		10		14		11		6		13		12		13		12		26		22		33		19		18		8		12		10		12		8

		SP		97		04		N		140		3		113								9		20		22		32		30

		SP		97		05		N		147		3		211								9		18		35		33		8		16		12		35		32		13

		SP		97		06		N		141		1		188								7		9		7		13		17		14		6		41		17		15		12		14		16

		SP		97		07		N		0		0		0

		SP		97		08		N		156		3		121								6		28		4		21		12		26		24

		SP		97		09		N		122		2		107								17		6		16		17		20		15		13		3

		SP		97		10		Y		164		3		308								26		22		27		16		28		37		40		22		27		17		31		15

		SP		97		11		Y		178		3		89								36		22		9		22

		SP		97		12		N		0		0		0

		SP		97		13		N		150		3		71								28		15		28

		SP		97		14		3		136		3		59								11		33		15

		SP		97		15		N		171		4		227								34		23		21		38		30		8		26		17		30

		SP		97		16		Y		150		4		127								14		15		8		6		15		9		13		22		4		4		17

		SP		97		17		Y		167		2		86								12		15		17		9		12		15		6

		SP		97		18		Y		180		2		119								56		20		9		34

		SP		97		19		N		154		0		0

		SP		97		20		N		139		4		336								21		34		20		38		29		28		30		7		31		22		11		18		27		20

		SP		97		21		N		170		2		276								38		36		34		40		44		38		32		14

		SP		97		22		N		168		3		442								40		63		34		22		28		40		29		40		43		37		29		27		10

		SP		97		23		N		139		3		116								10		36		13		4		28		16		9

		SP		97		24		N		167		3		267								6		27		17		4		10		9		10		44		40		6		17		25		30		9		13

		SP		97		25		N		165		2		358								10		11		29		2		7		12		8		30		23		17		13		18		27		58		25		24		33		11

		SP		97		26		N		152		3		229								8		24		40		9		18		11		8		27		6		51		8		19

		SP		97		27		N		165		4		283								51		24		56		30		13		10		37		5		14		17		4		15		7

		SP		97		28		N		151		6		436								11		31		8		4		6		31		13		11		15		33		9		6		2		33		14		25		7		19		20		12		6		12		6		6		31		12		15		24		14

				Height (cm)												Infl Length (cm)

				1995		1996		1997								1995		1996		1997																								95-96

		01		165		132		108								77		104		8																						P=		0.0009585568

		02		169		140		142								382		34		161

		03		185		155		158								1303		1180		350																								95-97

		04		157		144		140								257		97		113																						P=		0.00027721

		05		140		127		147								107		39		211

		06		158		133		141								0		106		188																								96-97

		08		166		147		156								258		57		121																						P=		0.5959268506

		09		185		149		122								858		344		107

		10		178		152		164		Y						1225		737		308

		11		167		148		178		Y						300		101		89

		12		81		153		dead								105		30		dead

		13		210		179		150								673		353		71

		14		204				136								151				59

		15		196		180		171								1072		963		227

		16		188				150		Y						750				127

		17		209		179		167		Y						674		119		86

		18		204		175		180		Y						492		234		119

		19		189		150		154								280		29		0

		20		149		145		139								65		93		336

		21		210		182		170								444		287		276

		22		176		156		168								720		752		442

		23		195		160		139								389		56		116																								95-96

		24		164		137		167								1095		442		267																						P=		0.014609682

		26		190		154		152								1284		323		229

		27		204		162		165								1772		184		283																								95-97

		28		200		186		151								803		734		436																						P=		0.0001896019

		average		178.4		155.2		152.6						average		597.5		308.3		189.2																								96-97

		var		793.6938461538		291.1286231884		293.3333333333						var		220555.618461538		107637.326086957		15192.5833333333																						P=		0.1059781885

		stand dev		27.625480263		16.7032411193		16.7809415707						stand dev		460.5135286386		321.173531755		120.7678765235

		N		26		24		25						N		26		24		25

		Inoculated only

		10		178		152		164		Y						1225		737		308

		11		167		148		178		Y						300		101		89

		16		188				150		Y						750				127

		17		209		179		167		Y						674		119		86

		18		204		175		180		Y						492		234		119

		average		189.2		163.5		167.8		Y				average		688.2		297.8		145.8

		var		307.7		248.3333333333		146.2						var		120342.2		89222.25		8545.7

		stand dev		15.689486926		13.647344064		10.8148046677						stand dev		310.2801314941		258.6825999173		82.6834929112

		N		5		4		5						N		5		4		5

		Not inoculated

		01		165		132		108		N						77		104		8

		02		169		140		142		N						382		34		161

		03		185		155		158		N						1303		1180		350

		04		157		144		140		N						257		97		113

		05		140		127		147		N						107		39		211

		06		158		133		141		N						0		106		188

		08		166		147		156		N						258		57		121

		09		185		149		122		N						858		344		107

		12		81		153		dead		N						105		30		dead

		13		210		179		150		N						673		353		71

		14		204				136		N						151				59

		15		196		180		171		N						1072		963		227

		19		189		150		154		N						280		29		0

		20		149		145		139		N						65		93		336

		21		210		182		170		N						444		287		276

		22		176		156		168		N						720		752		442

		23		195		160		139		N						389		56		116

		24		164		137		167		N						1095		442		267

		26		190		154		152		N						1284		323		229

		27		204		162		165		N						1772		184		283

		28		200		186		151		N						803		734		436

		average		175.9		153.6		148.8		N				average		576.0		310.4		200.1

		var		894.6285714286		295.8394736842		263.7473684211						var		249081.947619048		116182.239473684		16771.9447368421

		stand dev		29.1895051497		16.7644713606		15.8290871499						stand dev		487.0532850668		332.2245136952		126.2273643074

		N		21		20		20						N		21		20		20
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						15.689486926		15.689486926		29.1895051497		29.1895051497

						13.647344064		13.647344064		16.7644713606		16.7644713606

						10.8148046677		10.8148046677		15.8290871499		15.8290871499



Inoculated

Not inonulated

Year

Height (cm)

Height of PL Plants - Scuppernong



				27.625480263		27.625480263

				16.7032411193		16.7032411193

				16.7809415707		16.7809415707



Year

Height (cm)

Height of PL Plants - Scuppernong



				460.5135286386		460.5135286386

				321.173531755		321.173531755

				120.7678765235		120.7678765235



Year

Combined Length of Racemes (cm)

Flowering of PL Plants - Scuppernong



						310.2801314941		310.2801314941		487.0532850668		487.0532850668

						258.6825999173		258.6825999173		332.2245136952		332.2245136952

						82.6834929112		82.6834929112		126.2273643074		126.2273643074



Inoculated

Not inonulated

Year

Combined Length of Racemes (cm)

Flowering of PL Plants - Scuppernong



		SITE		year		QUADRAT		INOCULATED		HEIGHT (cm)		FLWSTEMS		Infl Length (cm)		sum small		sum large				IN1		IN2		IN3		IN4		IN5		IN6		IN7		IN8		IN9		IN10		IN11		IN12		IN13		IN14		IN15		IN16		IN17		IN18		IN19		IN20		IN21		IN22		IN23		IN24		IN25		IN26		IN27		IN28		IN29		IN30		IN31		IN32		IN33		IN34		IN35		IN36		IN37		IN38		IN39		IN40		IN41		IN42		IN43		IN44		IN45		IN46		IN47		IN48		IN49		IN50		IN51		IN52		IN53		IN54		IN55		IN56		IN57		IN58		IN59		IN60		IN61		IN62		IN63		IN64		IN65		IN66		IN67		IN68		IN69		IN70		IN71		IN72		IN73		IN74		IN75		IN76		IN77		IN78		IN79		IN80		IN81		IN82		IN83		IN84		IN85		IN86		IN87		IN88		IN89		IN90		IN91		IN92		IN93		IN94		IN95		IN96		IN97		IN98		IN99		IN100		IN101		IN102		IN103		IN104		IN105		IN106		IN107		IN108		IN109		IN110		IN111		IN112		IN113		IN114		IN115		IN116		IN117		IN118		IN119		IN120		IN121		IN122		IN123		IN124		IN125		IN126		IN127		IN128		IN129		IN130		IN131		IN132		IN133		IN134		IN135		SMALLFL		LARGEFL		STEMS

		YS		95		01		N		173		2		688								17		16		31		21		12		3		6		24		16		1		21		22		29		3		6		28		22		19		10		20		15		16		5		2		14		13		13		8		14		21		16		7		14		30		34		27		25		25		29		33

		YS		95		02		Y		160		4		531								1		2		3		8		7		5		2		7		2		17		5		4		11		33		10		6		8		33		6		13		26		2		23		22		13		22		18		28		29		19		15		32		28		39		32

		YS		95		03		Y		174		7		526								32		16		36		12		23		32		17		20		11		47		23		34		23		33		11		46		17		22		10		32		29

		YS		95		04		N		153		1		104								29		4		10		20		20		6		15

		YS		95		05		N		197		6		795								2		2		10		11		15		8		27		4		2		5		4		5		2		4		7		10		6		6		5		5		7		10		4		8		2		11		6		6		11		7		12		6		12		16		3		11		14		19		37		7		16		15		20		13		18		15		5		24		2		18		18		1		8		10		9		2		7		11		9		7		9		6		6		8		9		12		12		25		14		11		5		11		2		6		15		1		21		28		17

		YS		95		06		Y		206		3		852								16		26		36		18		35		23		22		32		13		20		6		7		11		32		16		2		3		4		15		22		15		21		30		18		17		21		23		23		24		13		8		35		28		34		26		33		27		39		25		33

		YS		95		07		Y		196		3		639								12		12		25		25		17		45		32		12		26		3		8		7		15		12		26		21		43		30		18		25		6		6		6		22		18		8		23		23		29		18		16		30		20

		YS		95		08		N		166		4		124								4		12		3		10		18		11		6		1		2		11		21		13		12

		YS		95		09		N		179		20		2181								14		16		16		4		22		15		27		8		23		10		24		8		13		27		13		30		26		26		6		25		5		31		32		30		36		4		9		9		20		32		22		6		10		16		32		14		19		22		34		34		2		14		31		33		19		19		30		23		34		23		4		7		18		32		30		13		9		10		4		8		30		17		8		22		23		28		2		2		27		20		26		29		26		16		25		19		29		7		17		4		4		11		17		33		6		8		13		39		9		8		11		5		2		2		5		6		11		21		21		36		13		24		25		7		22		17		25		40		12		5		11		22		6		22		17		14		9		32		23		7		16		15		15		4

		YS		95		10		Y		213		10		1346								27		35		27		3		4		30		8		29		18		7		52		33		36		38		27		25		25		32		33		10		51		18		21		28		1		8		18		25		23		15		15		3		4		20		24		19		19		29		20		19		15		33		23		21		30		56		36		30		41		43		43		33		63

		YS		95		11		Y		210		6		560								2		20		30		14		29		33		28		24		16		27		22		13		17		27		28		24		20		18		13		1		32		48		30		1		1		2		2		5		4		29

		YS		95		12		N		182		7		255								10		16		27		20		5		11		4		4		12		8		3		17		15		14		6		14		3		16		9		11		2		6		11		2		9

		YS		95		13		N		159		4		493								2		37		11		7		9		11		22		6		17		31		3		2		6		19		37		10		19		2		4		17		17		14		18		11		1		3		5		6		18		2		33		19		11		5		20		17		18		2		1

		YS		95		14		N		150		8		638								21		22		19		8		17		15		31		10		40		34		7		20		33		41		32		8		30		32		16		28		28		15		31		1		1		15		22		19		18		5		4		15

		YS		95		15		N		176		0		0

		YS		95		16		N		169		1		69								6		6		6		1		1		5		8		9		27

		YS		96		01		N		126		1		64								3		2		11		4		2		4		6		5		7		11		9

		YS		96		02		Y		161		5		247								8		17		9		7		2		31		9		5		13		10		1		8		8		10		6		18		16		16		17		13		2		8		13

		YS		96		03		Y		136		6		32								7		3		6		7		3		6

		YS		96		04		N		122		2		18								3		1		6		2		3		3

		YS		96		05		N		178		5		76								8		6		9		3		3		4		15		3		6		5		4		3		4		3

		YS		96		06		Y		158		4		86								14		11		11		12		3		11		12		10		2

		YS		96		07		Y		155		6		194								13		10		6		3		5		5		3		5		9		11		9		3		13		12		13		18		26		30

		YS		96		08		N		157		2		33								12		7		6		3		2		3

		YS		96		09		N		150		14		200								3		9		9		4		4		4		7		5		15		11		7		4		10		1		2		10		9		10		5		16		6		10		11		11		8		9

		YS		96		10		Y		188		12		650								24		7		42		21		25		27		6		3		32		4		16		13		27		20		20		34		11		12		21		11		12		15		13		23		13		16		12		17		32		15		14		1		15		11		25		5		14		12		4		5

		YS		96		11		Y		160		2		76								11		25		5		14		12		4		5

		YS		96		12		N		165		2		19								2		5		12

		YS		96		13		N		150		1		71								5		15		4		10		17		20

		YS		96		14		N		168		2		373								11		3		11		16		16		5		6		24		21		15		10		10		18		13		10		14		13		23		17		18		19		12		19		5		9		35

		YS		96		15		N		149		0		0

		YS		96		16		N		158		1		40								8		12		8		7		1		2		2

		YS		97		01		N		143		4		737								2		26		6		12		12		21		15		10		9		27		12		6		9		30		28		16		12		18		22		17		9		22		10		18		2		3		2		1		3		2		2		14		3		23		24		26		3		12		3		2		18		20		14		30		16		3		2		21		10		14		18		26		25		18		5		3

		YS		97		02		Y		109		3		34								6		10		6		5		3		4

		YS		97		03		Y		60		0		0

		YS		97		04		N		150		1		121								4		5		13		17		14		10		22		15		9		12

		YS		97		05		N		204		5		194								6		14		4		20		4		4		2		2		2		6		5		2		14		10		7		5		5		14		25		10		10		4		3		2		2		1		2		3		2		2		2

		YS		97		06		Y		193		2		355								2		3		6		4		5		8		12		9		12		8		38		12		8		8		17		19		12		13		10		13		18		19		12		17		18		19		33

		YS		97		07		Y		164		7		439								2		7		20		5		28		28		8		14		27		8		3		30		13		3		4		3		27		3		16		22		14		25		24		35		25		13		32

		YS		97		08		N		155		1		75								5		9		9		5		3		10		7		20		7

		YS		97		09		N		162		6		215								4		2		2		25		15		18		12		3		2		2		1		2		2		2		10		19		6		6		2		3		2		8		4		5		12		24		8		2		3		3		4		2

		YS		97		10		Y		180		1		122								17		13		13		12		34		12		8		13

		YS		97		11		Y		175		5		164								10		12		27		7		3		15		7		5		15		12		24		27

		YS		97		12		N		137		1		13								3		4		4		2

		YS		97		13		N		173		3		56								2		2		3		2		4		2		4		4		10		4		16		3

		YS		97		14		N		170		5		764								10		10		14		7		23		10		5		9		20		18		12		7		12		13		32		20		28		11		13		10		4		6		34		24		18		24		2		5		50		10		27		8		20		20		5		10		14		7		7		13		10		18		33		8		20		27		10		3		21		22

		YS		97		15		N		166		3		395								8		10		12		15		20		13		2		3		2		6		3		8		26		8		12		14		10		15		5		15		9		10		20		2		8		13		2		2		4		5		4		11		8		2		6		4		6		6		2		4		9		14		14		14		9

		YS		97		16		N		140		1		145								11		20		24		25		14		10		9		14		10		4		4

																																												95 vs 97

				Height (cm)												Infl Length (cm)																										P =		0.0240365923

		Inoc		1995		1996		1997								1995		1996		1997

		N		173		126		143								688		64		737																								95 vs 96

		Y		160		161		109								531		247		34																						P =		0.0010989763

		Y		174		136		60								526		32		0

		N		153		122		150								104		18		121

		N		197		178		204								795		76		194

		Y		206		158		193								852		86		355

		Y		196		155		164								639		194		439

		N		166		157		155								124		33		75

		N		179		150		162								2181		200		215

		Y		213		188		180								1346		650		122

		Y		210		160		175								560		76		164

		N		182		165		137								255		19		13

		N		159		150		173								493		71		56

		N		150		168		170								638		373		764

		N		176		149		166								0		0		395

		N		169		158		140								69		40		145

		average		178.9		155.1		155.1						average		612.6		136.2		239.3

		var		405.6625		289.7958333333		1168.5958333333						var		294843.595833333		29066.9625		57113.4291666667

		stand dev		19.501502346		16.4828272378		33.0992234614						stand dev		525.7526710286		165.0765802401		231.3954188046

		N		16		16		16						N		16		16		16																								95 vs 96

																																										P =		0.0022043751

		Inoculated

		Y		160		161		109								531		247		34																								95 vs 97

		Y		174		136		60								526		32		0																						P =		0.0202183099

		Y		206		158		193								852		86		355

		Y		196		155		164								639		194		439																								96 vs 97

		Y		213		188		180								1346		650		122																						P =		0.171328657

		Y		210		160		175								560		76		164

		average		193.2		159.7		146.8						average		742.3		214.2		185.7

		var		463.3666666667		277.8666666667		2658.1666666667						var		102365.066666667		52027.3666666667		30969.8666666667

		stand dev		19.6504170156		15.216949614		47.0652620187						stand dev		292.0688655475		208.2213699141		160.649376663

		N		6		6		6						N		6		6		6

		Not Inoculated

		N		173		126		143								688		64		737

		N		153		122		150								104		18		121

		N		197		178		204								795		76		194

		N		166		157		155								124		33		75

		N		179		150		162								2181		200		215

		N		182		165		137								255		19		13

		N		159		150		173								493		71		56

		N		150		168		170								638		373		764

		N		176		149		166								0		0		395

		N		169		158		140								69		40		145

		average		170.4		152.3		160.0						average		534.7		89.4		271.5

		var		202.7111111111		306.0111111111		398.6666666667						var		416573.344444444		13054.7111111111		74913.8333333333

		stand dev		13.5070352039		16.5954813127		18.9420167881						stand dev		612.3038543076		108.3939112681		259.6583331996

		N		10		10		10						N		10		10		10
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				19.501502346		19.501502346

				16.4828272378		16.4828272378

				33.0992234614		33.0992234614



Year

Height (cm)
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				525.7526710286		525.7526710286

				165.0765802401		165.0765802401

				231.3954188046		231.3954188046
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Flowering of PL Plants - Yellowstone



						19.6504170156		19.6504170156		13.5070352039		13.5070352039

						15.216949614		15.216949614		16.5954813127		16.5954813127

						47.0652620187		47.0652620187		18.9420167881		18.9420167881



Inoculated

Not inoculated

Year

Height (cm)

Height of PL Plants - Yellowstone



						292.0688655475		292.0688655475		612.3038543076		612.3038543076

						208.2213699141		208.2213699141		108.3939112681		108.3939112681

						160.649376663		160.649376663		259.6583331996		259.6583331996



Inoculated

Not inoculated

Year

Combined Length of Racemes (cm)

Flowering of PL Plants - Yellowstone



		SITE		year		QUADRAT		INOCULATED		HEIGHT (cm)		FLWSTEMS		Infl Length (cm)		sum small		sum large				IN1		IN2		IN3		IN4		IN5		IN6		IN7		IN8		IN9		IN10		IN11		IN12		IN13		IN14		IN15		IN16		IN17		IN18		IN19		IN20		IN21		IN22		IN23		IN24		IN25		IN26		IN27		IN28		IN29		IN30		IN31		IN32		IN33		IN34		IN35		IN36		IN37		IN38		IN39		IN40		IN41		IN42		IN43		IN44		IN45		IN46		IN47		IN48		IN49		IN50		IN51		IN52		IN53		IN54		IN55		IN56		IN57		IN58		IN59		IN60		IN61		IN62		IN63		IN64		IN65		IN66		IN67		IN68		IN69		IN70		IN71		IN72		IN73		IN74		IN75		IN76		IN77		IN78		IN79		IN80		IN81		IN82		IN83		IN84		IN85		IN86		IN87		IN88		IN89		IN90		IN91		IN92		IN93		IN94		IN95		IN96		IN97		IN98		IN99		IN100		IN101		IN102		IN103		IN104		IN105		IN106		IN107		IN108		IN109		IN110		IN111		IN112		IN113		IN114		IN115		IN116		IN117		IN118		IN119		IN120		IN121		IN122		IN123		IN124		IN125		IN126		IN127		IN128		IN129		IN130		IN131		IN132		IN133		IN134		IN135		SMALLFL		LARGEFL		STEMS

		DK		95		01		N		129		1		134								58		4		6		3		30		33

		DK		95		02		N		188		3		397								43		16		21		27		49		50		18		40		16		30		20		34		16		17

		DK		95		03		N		176		12		1467								22		31		23		14		36		62		20		30		67		35		27		36		14		27		63		37		34		35		51		22		26		34		48		24		62		31		8		23		22		34		36		38		27		10		25		36		19		35		65		37		49		33		21		38

		DK		95		04		N		125		14		731								8		32		8		20		12		18		25		27		33		2		29		21		14		27		27		10		46		11		27		20		13		38		44		16		15		12		22		17		16		12		25		33		34		17

		DK		95		05		N		130		22		1929								17		12		25		27		12		18		47		16		19		21		14		31		10		16		24		21		19		12		8		27		32		36		10		31		16		21		14		19		29		30		26		26		24		20		16		21		19		30		20		28		6		18		21		9		3		17		18		7		7		17		9		21		17		12		17		2		10		13		21		7		26		12		8		3		5		27		7		4		13		18		22		7		37		24		22		17		19		11		26		9		15		33		3		5		20		15		10		11		8		33		17		19		27		12		18		22		8		19		14		13		17		9		15		16		27		9		10		11		14		14		15		17

		DK		95		06		N		135		5		182								6		5		11		3		11		2		3		8		4		16		28		14		10		18		9		34

		DK		95		07		N		154		13		584								13		17		10		15		13		18		23		25		11		6		19		19		12		5		20		21		16		18		14		15		21		25		23		20		14		16		28		19		11		23		12		17		45

		DK		95		08		N		168		4		152								6		2		2		2		8		5		3		10		15		7		8		14		11		7		22		19		8		3

		DK		95		09.1		Y		150		2		173								37		9		6		22		28		24		4		11		32

		DK		95		09.2		Y		134		2		245								12		30		5		31		34		9		2		9		5		45		11		17		10		11		14

		DK		95		10		Y		184		2		348								40		29		7		22		7		9		7		8		8		10		8		17		12		11		2		11		15		12		10		14		17		17		16		39

		DK		95		11		Y		153		2		1094								22		18		28		24		10		9		1		10		15		22		30		10		23		28		10		19		30		20		27		10		30		28		27		16		15		25		35		11		32		9		10		14		17		34		10		20		24		24		18		19		10		28		29		33		28		58		33		16		20		11		10		19		15

		DK		95		12		Y		138		15		1035								25		28		4		11		15		28		33		8		18		12		19		11		17		16		32		26		25		11		8		4		24		35		22		33		16		6		9		20		12		22		27		18		18		26		19		22		14		32		17		11		24		10		13		32		10		24		11		34		11		26		4		17		32		33

		DK		95		13		Y		167		3		535								6		21		11		21		22		4		10		25		10		4		7		22		14		10		11		13		2		39		43		8		17		4		14		14		3		17		25		60		13		12		26		27

		DK		95		14		Y		160		28		1234								9		10		7		6		8		4		2		6		32		2		9		8		11		11		10		10		10		5		14		7		11		2		4		10		8		7		5		5		4		2		2		3		17		2		6		21		6		4		11		8		11		15		8		9		7		9		10		10		8		11		9		13		8		10		16		9		18		8		9		7		4		7		23		6		4		3		21		8		9		14		8		11		8		15		10		13		10		6		10		8		9		14		10		13		6		34		12		6		4		9		4		7		11		12		13		11		3		15		12		6		7		15		11		6		3		5		3		7		2		9		4		28		5		6		4		11		9		14		6		2		6		13		12		8		6		5		10		5		7		7		6		5		10		7		37

		DK		95		15		Y		180		7		493								14		20		27		22		3		8		12		13		38		21		21		6		23		19		13		17		19		22		22		16		43		14		21		14		16		8		21

		DK		95		16		Y		170		17		1990								8		16		13		35		35		13		18		22		44		22		13		9		15		2		2		6		11		8		3		16		30		7		4		3		5		26		9		9		18		26		5		18		9		22		17		11		12		17		16		5		6		14		6		19		4		20		11		38		8		6		25		11		11		5		8		18		12		25		34		18		11		17		16		19		28		18		21		12		9		34		34		13		3		19		5		13		13		9		21		19		15		28		35		20		35		19		10		3		38		12		2		7		13		16		14		7		10		8		27		22		32		11		2		10		16		14		11		15		13		10		24		23		15		16		13		18		18		6		13		7		12		36		17		19		12		13		30		10

		DK		95		17		N		126		7		253								35		17		24		10		32		28		17		20		26		17		18		9

		DK		95		18		N		184		6		509								30		10		10		8		12		30		10		10		10		19		6		23		25		16		22		46		10		3		35		48		60		14		20		26		6

		DK		95		19		N		104		4		190								7		8		7		23		32		3		29		7		30		11		14		17		2

		DK		95		20		N		143		1		154								35		4		53		19		5		32		6

		DK		95		21		N		167		6		785								38		9		14		8		10		13		13		36		7		5		8		20		11		18		10		7		23		35		14		45		25		8		7		9		14		8		33		9		12		11		5		6		7		7		12		20		3		10		6		14		12		17		31		17		28		23		24		7		11		17		17		11

		DK		95		22		N		160		1		491								4		5		14		15		17		18		25		18		15		23		9		4		2		20		6		15		17		5		20		13		15		17		7		18		20		13		10		11		15		12		7		12		13		9		26		10		11

		DK		95		23		N		139		2		277								9		9		6		32		13		6		11		23		32		19		49		31		14		23

		DK		95		24		N		165		1		353								26		26		16		14		30		30		23		28		17		45		55		43

		DK		96		01		N		118		2		117								21		21		33		20		22

		DK		96		02		N		40		0		0

		DK		96		03		N		143		14		488								20		11		27		26		29		12		17		17		13		14		16		25		30		48		11		12		6		32		32		37		14		8		31

		DK		96		04		N		137		2		110								9		1		10		8		31		7		17		8		15		4

		DK		96		05		N		133		7		304								34		15		10		27		11		13		13		6		30		16		16		3		8		9		21		15		11		14		15		17

		DK		96		06		N		164		6		453								9		7		16		3		2		16		12		8		20		48		22		7		13		9		22		49		13		10		12		21		51		16		11		12		14		3		3		24

		DK		96		07		N		129		3		207								28		8		11		3		16		28		34		22		6		17		2		19		13

		DK		96		08		N		142		5		112								11		4		12		6		3		5		3		5		9		14		16		24

		DK		96		09.1		Y		159		5		122								34		19		25		22		22

		DK		96		09.2		Y		131		8		224								27		8		18		32		19		4		11		25		5		3		13		33		12		11		3

		DK		96		10		Y		120		2		54								36		18

		DK		96		11		Y		149		8		879								10		32		19		13		5		21		6		2		5		21		4		13		9		5		22		9		29		46		6		10		41		17		6		46		5		25		6		7		2		21		24		13		16		32		30		25		26		25		7		12		8		23		29		12		33		15		10		23		28		25

		DK		96		12		Y		126		10		466								8		12		13		5		2		19		25		20		28		22		10		30		18		21		26		7		32		10		5		13		30		14		11		11		15		15		17		27

		DK		96		13		Y		133		2		354								2		14		10		2		11		16		15		21		18		44		43		31		15		28		17		7		20		5		16		19

		DK		96		14		Y		122		2		12								6		6

		DK		96		15		Y		96		1		8								8

		DK		96		16		Y		142		8		444								18		8		8		8		7		7		7		4		13		11		5		9		8		6		29		9		7		10		37		28		15		19		37		6		10		16		4		28		5		13		12		6		18		1		15

		DK		96		17		N		134		3		98								25		25		15		33

		DK		96		18		N		135		2		98								17		1		6		17		4		8		20		25

		DK		96		19		N		163		9		792								48		42		4		4		10		11		7		11		38		13		9		8		4		22		18		19		22		26		25		15		19		22		25		3		12		15		23		21		17		17		22		10		20		12		16		18		13		20		10		16		7		18		56		24

		DK		96		20		N		167		2		341								6		7		4		3		5		4		14		3		9		9		19		4		13		6		6		8		2		10		3		4		11		7		5		11		15		17		23		8		10		19		7		8		19		13		7		7		12		3

		DK		96		21		N		162		6		180								19		9		6		33		9		6		8		5		11		8		25		8		19		14

		DK		96		22		N		108		0		0

		DK		96		23		N		117		3		24								9		5		10

		DK		96		24		N		117		4		132								27		28		27		21		29

		DK		97		01		N		148		3		218								29		6		4		59		7		10		2		23		29		23		26

		DK		97		02		N		158		2		60								6		45		2		7

		DK		97		03		N		179		18		1145								18		14		20		63		6		22		33		15		48		3		23		22		30		50		22		8		2		20		23		51		50		16		6		15		25		55		10		37		4		18		5		8		4		20		61		8		16		18		53		29		10		33		10		9		3		40		7		20		48		14

		DK		97		04		N		178		2		382								13		27		10		15		13		39		42		52		32		49		36		54

		DK		97		05		N		157		6		365								13		8		13		6		18		17		15		25		4		6		10		11		14		32		4		5		19		12		5		6		13		15		10		7		38		39

		DK		97		06		N		195		9		1491								16		17		17		27		35		28		43		29		6		10		17		10		16		24		15		33		8		6		34		54		5		3		3		10		10		16		19		16		24		23		32		10		5		10		9		11		2		5		3		24		33		45		27		31		5		9		4		10		14		13		41		21		12		6		12		17		26		31		25		29		31		32		29		25		40		18		25		26		25		25		13		40		38		10		18

		DK		97		07		N		183		5		1057								24		15		4		8		18		14		3		28		14		3		17		16		28		23		18		27		30		50		20		15		6		19		25		14		32		30		17		18		28		26		25		16		23		28		38		45		13		13		30		15		10		16		15		28		9		43		7		2		9		12		11		9		15		35

		DK		97		08		N		188		3		451								9		3		8		8		17		15		19		4		19		6		14		6		16		7		3		15		14		16		4		8		18		3		10		24		11		4		4		8		3		4		11		6		8		14		16		6		16		19		14		41

		DK		97		09.1		Y		133		11		237								5		6		14		24		4		15		3		5		4		18		17		21		19		5		22		6		25		18		6

		DK		97		09.2		Y		139		5		94								10		10		10		4		5		8		1		28		2		16

		DK		97		10		Y		170		3		274								10		7		8		6		7		5		9		10		7		6		12		12		12		17		24		2		1		26		30		23		36		2		2

		DK		97		11		Y		173		10		1029								7		7		11		14		14		14		20		3		42		7		10		10		16		23		15		17		11		5		6		10		7		9		5		8		11		11		18		38		3		5		13		37		16		11		9		8		6		1		10		11		10		14		20		19		18		36		10		3		37		6		16		33		6		10		4		9		17		14		18		20		43		18		21		28		2		5		4		2		9		17		13		16		32

		DK		97		12		Y		152		11		744								19		3		10		7		19		10		9		15		21		10		3		20		29		22		15		13		18		33		15		2		8		12		30		34		12		4		17		24		24		35		12		4		10		18		2		7		20		9		15		31		5		2		17		20		36		24		19

		DK		97		13		Y		0		0		0

		DK		97		14		Y		0		0		0								0

		DK		97		15		Y		180		13		1138								42		15		27		30		40		29		30		14		13		8		2		5		8		22		46		15		14		23		9		4		5		8		2		16		46		16		12		14		7		2		17		9		2		12		7		22		48		29		45		10		9		4		36		6		14		7		34		14		23		21		18		13		14		12		12		7		8		5		6		14		7		19		41		13		12		14		3		27

		DK		97		16		Y		201		13		1992								14		5		2		5		5		6		23		18		6		20		13		18		4		26		40		6		4		11		6		15		18		4		4		2		4		15		4		10		6		12		5		5		7		8		26		2		8		9		14		11		33		20		16		7		13		11		13		20		46		11		10		12		24		9		10		4		13		13		23		10		25		28		18		31		5		7		22		8		22		22		13		59		34		6		9		10		33		3		10		8		14		12		10		10		24		10		5		25		22		20		30		10		11		26		28		1		10		20		29		42		14		26		5		14		14		20		4		17		25		8		15		18		22		26		30		15		15		23		27		5		2		15		8		25		21		16		16		25		15		25		10

		DK		97		17		N		155		7		192								38		26		3		39		10		33		43

		DK		97		18		N		160		3		734								10		17		52		21		14		7		8		20		13		29		45		19		26		32		13		28		10		9		10		20		35		33		18		44		16		6		22		11		42		10		10		11		41		10		22

		DK		97		19		N		172		10		629								10		19		32		35		36		14		21		2		15		37		24		13		26		14		2		3		8		30		5		9		10		21		16		2		13		19		15		20		15		15		15		14		15		5		12		13		4		50

		DK		97		20		N		188		8		1549								2		23		24		7		20		33		29		10		6		11		25		3		17		11		3		14		20		24		7		13		10		9		14		17		17		19		34		13		20		23		8		11		10		8		13		8		12		13		6		10		24		22		12		22		3		12		31		12		5		23		11		12		20		21		23		15		5		11		7		26		26		10		7		13		8		9		13		6		2		4		16		10		9		4		8		7		10		9		8		14		10		23		9		26		5		6		14		13		10		7		3		8		7		26		5		12		7		8		8		3		19		7		8		10		15		2		10		21		12		9		8		20		13		21		5		7		12		7		19		13		14

		DK		97		21		N		190		10		439								41		10		40		6		6		10		9		7		32		30		33		7		39		37		33		36		21		42

		DK		97		22		N		171		6		447								3		1		12		6		7		3		7		9		9		7		14		9		5		6		10		5		2		6		2		2		6		7		3		27		14		5		8		11		11		2		10		13		7		6		2		3		5		7		5		6		6		4		6		6		13		11		3		10		10		7		3		10		3		6		21		13		31		1

		DK		97		23		N		126		3		115								32		26		2		19		30		6

		DK		97		24		N		171		3		921								43		8		7		23		29		10		38		48		12		8		26		10		20		59		18		11		31		40		27		39		47		11		8		40		25		48		13		40		47		53		28		54

				Height (cm)												Infl Length (cm)

		Inoc		1995		1996		1997								1995		1996		1997

		N		129		118		148								134		117		218

		N		188		40		158								397		0		60																								95-96

		N		176		143		179								1467		488		1145																								0.002862325

		N		125		137		178								731		110		382

		N		130		133		157								1929		304		365																								95-97

		N		135		164		195								182		453		1491																								0.0179074124

		N		154		129		183								584		207		1057

		N		168		142		188								152		112		451																								96-97

		Y		150		159		133								173		122		237																								0.0000020641

		Y		134		131		139								245		224		94

		Y		184		120		170								348		54		274

		Y		153		149		173								1094		879		1029

		Y		138		126		152								1035		466		744

		Y		167		133		dead								535		354		dead

		Y		160		122		dead								1234		12		dead

		Y		180		96		180								493		8		1138

		Y		170		142		201								1990		444		1992

		N		126		134		155								253		98		192

		N		184		135		160								509		98		734

		N		104		163		172								190		792		629

		N		143		167		188								154		341		1549

		N		167		162		190								785		180		439

		N		160		108		171								491		0		447																								95-96

		N		139		117		126								277		24		115																								0.002387644

		N		165		117		171								353		132		921

																																												95-97

		average		153.2		131.5		168.1						average		629.4		240.8		682.7																								0.7308229983

		var		491.14		698.0933333333		395.209486166						var		292063.75		56725.1066666667		277463.656126482

		stand dev		21.7139218015		25.8876341136		19.4429026904						stand dev		529.5103398424		233.3583133295		515.1698932426																								96-97

		N		25		25		23						N		25		25		23																								0.0008814205

		Inoculated

		Y		150		159		133								173		122		237

		Y		134		131		139								245		224		94

		Y		184		120		170								348		54		274

		Y		153		149		173								1094		879		1029

		Y		138		126		152								1035		466		744

		Y		167		133		dead								535		354		dead

		Y		160		122		dead								1234		12		dead

		Y		180		96		180								493		8		1138

		Y		170		142		201								1990		444		1992

		average		159.6		130.9		164.0						average		794.1		284.8		786.9

		var		304.0277777778		335.6111111111		578.6666666667						var		351967.111111111		81318.4444444444		446926.142857143

		stand dev		16.4391883492		17.2719711572		22.2710574513						stand dev		559.338586476		268.855094295		618.9342057282

		N		9		9		7						N		9		9		7

		Not Inoculated

		N		129		118		148								134		117		218

		N		188		40		158								397		0		60

		N		176		143		179								1467		488		1145

		N		125		137		178								731		110		382

		N		130		133		157								1929		304		365

		N		135		164		195								182		453		1491

		N		154		129		183								584		207		1057

		N		168		142		188								152		112		451

		N		126		134		155								253		98		192

		N		184		135		160								509		98		734

		N		104		163		172								190		792		629

		N		143		167		188								154		341		1549

		N		167		162		190								785		180		439

		N		160		108		171								491		0		447

		N		139		117		126								277		24		115

		N		165		117		171								353		132		921

		average		149.6		131.8		169.9						average		536.8		216.0		637.2

		var		585.3291666667		937.6291666667		336.7291666667						var		254152.066666667		45573.8666666667		220904.029166667

		stand dev		23.4253301738		29.6483952981		17.7674869847						stand dev		488.1265845045		206.7014755632		455.0796933986

		N		16		16		16						N		16		16		16
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				21.7139218015		21.7139218015

				25.8876341136		25.8876341136
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						16.4391883492		16.4391883492		23.4253301738		23.4253301738

						17.2719711572		17.2719711572		29.6483952981		29.6483952981

						22.2710574513		22.2710574513		17.7674869847		17.7674869847
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Not inoculated

Year

Height (cm)

Height of PL Plants - Dekorah



						559.338586476		559.338586476		488.1265845045		488.1265845045

						268.855094295		268.855094295		206.7014755632		206.7014755632

						618.9342057282		618.9342057282		455.0796933986		455.0796933986
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