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MILESTONE 18 - SUMMARY REPORT  

Annual Tending and Monitoring of Trees 
 

Executive Summary:  
 
The approximately 80 acres of hybrid poplars trees planted in two 40 acre fields near Graceville, 
MN in June of 2007 were monitored during the second year of growth in 2008 and the trees were 
evaluated for diameter size distribution in late October 2008.  The two fields (a clone planting of 
5 acres, and a production planting of 10 acres) planted near Dumont, MN in spring of 2008 were 
managed for weed control using a modified cultivator and a modified mower in place of 
modifying a spray rig. Soil samples were collected at all sites.  Fertilizer additions were not 
required. The production site was evaluated for growth in October 2008.  Growth and survival on 
the Graceville, MN planting was highly variable during the second growth season.  Factors 
resulting in variable growth in the 1st growing season, such as variation in soil quality, moisture 
availablility, weed competition, and cutting quality, had a strong carryover effect on the 2nd year 
of growth. Nevertheless some areas of the field achieved crown closure and heights of about 12 
ft.  Growth and survival on the ten acre Dumont, MN Production site was generally excellent 
with an average height of 5 feet and the tallest trees reaching over 7 feet in the sample plots.  
This is similar to the best growth observed on the Graceville site in 2007.  
 
Technical Progress Milestone 18:  Completion and field tending, monitoring, fertilizer and 
herbicide applications for second growing season and spray rig modification.  
 
Introduction 
 
This milestone report includes information from the second growing season at the Graceville site 
established in 2007, and information from the 1st growing season of the two small sites planted 
near Dumont in the spring of 2008.  Aerial photos are the sites are included in Appendix A, 
figures 1, 2, & 3.  All photos mentioned in the text below are contained in Appendix B.   Tending 
Activities and issues for all sites will be discussed separately.  
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Tending Activities and Issues  
 
Tending operations include weed control, fertilization and pest control.  Since the fields were 
fertile, fertilization was not required at this time.  The fields did not show any signs of insect 
damage, thus no pest control was required.  Some deer browse did occur but not enough to merit 
any preventive activities.  The major tending issue for both the 1st and 2nd year plantings was 
control of vegetative competition.   At the time the proposal was written (in 2004) most 
commercial poplar production plantings in Minnesota used a combination of commercial spray 
rigs for herbicide applications and cultivation in the 1st year of growth, and used cultivation only 
in the 2nd year.  Spray rigs were not used in the 2nd year because under good growth conditions 
the trees would grow too tall for most commercial boom sprayers to drive over without 
damaging the trees.   Because EPS wanted to minimize tillage and because the energy crop 
spacing reduced the feasibility of 2nd yr cultivation, the proposal had included a plan to modify a 
commercial spray rig to make it taller so that herbicides could be applied in the 2nd year.  
However after three years experience with producing trees for energy, it became obvious to EPS 
that spending time to modify a spray rig for a one-time use in the spring of the 2nd year was not 
going to be a cost-effective solution for weed control.  
 
Herbicides are commonly applied to trees in Minnesota either in the fall after leaf fall and before 
snow fall, or applied in the spring after snow melt but before bud flush.  Difficulty in finding an 
appropriate time for application can be difficult in either time period.  Poplar trees often do not 
drop their leaves in the fall until late October and the first snows can begin to occur about that 
time.  In our 2007 Graceville planting, application of pre-emergent herbicides after leaf fall in 
2007 was not a cost-effective solution since heavy 1st year weed growth in the latter part of the 
summer in some sections of the field created a barrier that would have prevented the herbicides 
from reaching the soil to become active.  By the spring of 2008, much of the tall weed biomass 
had disintegrated (photo 1).  However getting onto the site with a heavy commercial boom 
sprayer after the late snows in April and before buds began to flush in mid-May (photo 1) was 
not feasible due to the softness of the ground, a situation that could have resulted in soil 
compaction and possible damage to tree roots.  Use of the modified mower had been planned, 
but finding labor to complete the work in May and June was difficult – probably due in part to 
labor demands of other crop farming activities.  As a result of these many factors, the 2nd 
planting did not receive weed control.  However the results presented later show that most 
emphasis was needed on 1st year weed control in any case.  
 
Making the originally proposed spray rig modification might have made sense if the first year 
growth had been uniform (thus possibly allowing post-emergent herbicide spraying by use of 
drop nozzles near the ground).  But since height growth in 2007 ranged from 1 to 7 feet (due to 
soil variability), the shorter trees would have been damaged or killed by herbicide.   Modifying a 
sprayer rig for post emergent weed control will likely only make sense when round-up hybrid 
poplar varieties are available (thus allowing spray of round-up over trees during the active 
growing season if needed - just as is done for corn and beans).   However since round-up ready 
tree varieties are not even being developed at this time, project manpower and funds were 
alternatively put into labor intensive cultivation and modifying a 10 foot wide spade shoe 
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cultivator and a brush cutting mower to use for reducing weed growth in the high-density energy 
tree plantings.  
 
On a positive note, it was observed that in areas of the Graceville fields where grass was not a 
problem and where 1st year tree growth had been good, 2nd year weeds were crowded out by the 
rapid 2nd year growth of secondary branches on the hybrid poplars (photos 2 & 3). This latter 
observation also shows that under good soil and moisture conditions, and no grass competition 
that 2nd year spraying is not even needed and that energy trees spaced at 5ft x 5 ft can both 
accelerate biomass production and minimize the need for chemical and energy inputs!  
 
As reported in detail in Milestone 15, two additional small sites were planted to hybrid poplars in 
late May of 2008 in Dumont, MN, just a few miles north of the 80 acre planting near Graceville, 
MN.   The 2008 planting encompassed two sites, because locating cropland at a reasonable price 
for the planting of hybrid poplars was difficult. The high prices being paid for corn and beans 
(due largely to demand for corn for ethanol) are resulting in increased land rental prices for all 
cropland.  The Dumont sites (like the Graceville site) were of poorer quality due to variability in 
available water, salt concentrations, pH and available nutrients.  One Dumont site was focused 
on the evaluation of different poplar clones (the Dumont Clone trial of ~ 5 acres) and the second 
site was focused on production (the Dumont Production trial of ~ 10 acres). The planting of both 
sites was completed on Friday May 30, 2008.    
 
Both pre-planting and post-planting operations were important to achieving weed control on the 
Dumont sites.  The land owners agreed to the pre-planting weed control (tillage of the site) and 
EPS hired a respected contractor to do the planting and apply the pre-emergence herbicides, 
Scepter® and Pendulum®.  Both sites were clear of weeds prior to planting.  The rains, which 
started during planting, continued off and on for about 2 weeks.  There was a very short period of 
time when application of pre-emergent herbicides could have been applied prior to leaf out of the 
newly planted cuttings.  That opportunity was missed because the local commercial herbicide 
sprayer had only enough herbicide on hand for the 5 acre site (the planting contractor had 
ordered herbicide which had not arrived).  By late June, the weed density of broadleaved weeds 
was increasing across the both sites, except for a few rows on the production site that showed 
absolutely no weed growth (photo 4).  A 10 ft wide sweep shoe cultivator was modified to a 
single row by modifing and moving the center sweeps and removing the outer 2 sweeps; and 
used for weed control. On July 1&2, the production site was cultivated twice by EPS using a 
small rented tractor and the modified single row cultivator (photo 5).   The smaller Dumont site 
was cultivated during the following week. 
 
By 10 weeks, weed control at the smaller Dumont site (the clone trial) was discontinued as the 
weeds within the row had branched out to file the space between the rows.  This resulted because 
it had not been possible to cultivate the weeds within the rows because the planting contractor 
had failed to cross-check the fields before planting resulting in an unacceptable spacing variation 
between and within the rows. The planting contractor had been expected to have spacing 
variances of less than ±5 inches from a 5 ft x 5 ft spacing pattern, but the variances were much 
larger. This experience has demonstrated the importance of cross checking even the smaller 
planting sites with multi-row machinery prior to planting.  Using GPS guided equipment to 
accomplish spacing accuracy has become a valuable technology.  
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Nevertheless, by early August, the broadleaved weeds were again highly visible on the Dumont 
Production site and in some cases, were exceeding the height of the trees (photo 6).   On one 
portion of the Production field, it was noted that weed growth was rather sparse and that tree 
growth was also lagging compared to the rest of the field.  The landowner was questioned 
regarding possible explanations, but had none to offer.   On August 9, 2008 the mower modified 
by EPS in 2007 was used to reduce the weed growth between the rows and on August 11, 2008, 
field laborers were hired to remove weeds between the trees within the rows.  Photos taken on 
August 22, showed much of the Production field to be in good condition with respect to weed 
control (photo 7).  The Production field was mowed again on September 6, to reduce the 
competition primarily from the grasses and to reduce the re-growth of the broadleaved weeds.  
 
On the Dumont Clone trial site, mowing between the rows was performed on the site during July.  
However by August 22, some portions of the Dumont clone trial were impenetrable due to weed 
growth while on other sections of the field, there were mysterious gaps of no weed growth 
(photo 8).  The planting subcontractor, Environmental Forestry Consultants, LLC, has agreed to 
take responsibility for removing the heavy weed cover on the clonal trial before May 1, 2009.  
An attempt to do so was made in early November 2008, but the effort was canceled due to 
hunters using the area.  
 
While the weed competition appeared to be very bad on the Dumont clone site, photos taken in 
August showed that poplar trees were surviving and had height growth equal to that of the weeds 
(photo 9).  It will be possible to determine the actual effects of the weed competition in spring of 
2009 after the weed cover is removed.  
 
Monitoring Activities and Tree Measurement Results 
 
Monitoring activities included obtaining documentation of rainfall, collecting soil samples, 
visual inspection of the sites during the growing season, and collection of growth data at the end 
of the growing season.  
 
Rainfall total for the growing season equaled approximately 20 inches based on data from the 
nearest official weather station in Aberdeen, South Dakota.   This is 7 inches below what is 
normally considered optimum rain fall for hybrid poplars, however, the heavy soils in the area 
are reasonably good at water retention, thus making production of hybrid poplars possible. It 
rained during and immediately after planting, creating a problem for spaying herbicides but 
providing good soil moisture for the cuttings to begin growth.  Table 1, below , summarizes the 
rainfall estimates for the Graceville and Dumont, MN regions with data from the Dumont Co-op 
3-6 miles north of the Dumont planting sites and from Aberdeen, SD, located to the south and 
west of the Dumont fields.  The monthly amounts of rain seem to be relatively similar for 
Dumont, MN and Aberdeen, SD except for July, when the Aberdeen station reported between 5 
and 6 inches of rain more than occurred at the Dumont Co-op.  The Dumont Co-op manager 
believes the Aberdeen data is probably more representative of rain on the planting sites.   
Rainfall was relatively well spread throughout the season with the most occurring in July, 
assuming the Aberdeen data is closest to being correct. 
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Table 1. Monthly Precipitation estimates (inches) based on Dumont, MN Co-op records and data 
from the nearest official weather station in Aberdeen, SD.  

 
Month Dumont Rainfall and Notes Aberdeen Rainfall and Notes Comments 
April 0.7 plus 30 inches snow 0.8 plus 8.2 inches of snow Snow in early & late April
May 2.07 ~ 3 inches < normal 1.32 ~ 1.5 inch < normal  
June 4.85 ~ normal for month 3.21 ~ 1.6 inches < normal  
July 0.66 ~ 4 inches < normal 6.26 ~ 3 inches > normal Huge difference  
Aug 1.45 ~ 3 inches < normal 1.24 ~1.11 inches < normal  
Sept 3.31 ~ normal for month 3.60 ~1.73 inches > normal  
Oct 3.55 ~ normal for month 3.77 ~2.74 inches > normal  

Total 16.59  20.20   
 
Soil samples were taken in late May of the 2nd growing season. Each soil “sample” consisted of 
several sub-samples that were combined.  The results from all Dumont/Graceland area EPS field 
sites are listed in Table 2 and associated with the landowners and planting years.   In both the 
west and east fields of the 2007 Graceville planting, soil pH and % organic matter showed a 
strong correlation with the status of the trees. Healthy trees with dark green leaves were 
supported by soils with pH near 7.0 and organic matter in the 4-5% range. Trees that were 
growing but had yellow (chlorotic) leaves were associated with soil pHs near 8.0 and lower % 
organic matter.  There appeared to also be a correlation with phosphorus levels, with the soils 
supporting chlorotic growth having very low phosphorus levels.   The soil pH of most samples 
collected from the 2008 planting (Dumont sites) was in the range of 7.7 to 8.2 and % organic 
matter ranged from 1.2 to 5%.  The range in soil characteristics will provide a good test of the 
differential ability of different clones to handle higher pH levels.   
 
Table 2.  Soil sample analysis from three EPS project field sites in the Dumont and Graceville, 
MN area.  
 
Sample # Landowner Field ID Description Soil pH Organic 

Matter % 
P levels, 

ppm 
K levels, 

ppm 
01 Fritsch E Field 07 Good Growth 7.0 4.5 13 162 
02 Fritsch E Field 07 Chlorotic 8.1 1.8 2 98 
03 Fritsch W Field 07 Good Growth 6.8 4.7 27 198 
04 Fritsch WField 07 Chlorotic 8.2 3.5 2 151 
05 Behrens N Field 08 normal 8.0 3.2 80 164 
06 Behrens S Field 08 normal 7.7 4.1 20 157 
07 Schmidt N Field 08 Graveley 8.2 2.4 7 102 
08 Schmidt S Field 08 Clay 7.9 1.4 1 111 
09 Schmidt Rep 1 Clone test 6.9 5.0 49 136 
10 Schmidt Rep 2 Clone test 7.8 1.8 10 132 
11 Schmidt Rep 3 Clone test 7.7 4.2 12 135 

 
Inspections of the condition of the site by the local landowners and by a local farmer and 
subcontractor to EPS that helped with the mowing were the primary means of monitoring the 
sites for weed and pest control requirements.  EPS also was directly involved in inspection of the 
site in July and August. 
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Growth measurements were made in late October.  The first step was to set-up new plots in the 
Dumont Production site which will be measured very intensively over the next several years and 
to re-establish plots in the Graceville sites, This work was done by EPS staff together with 
hybrid poplars researchers (Bill Berguson and Dan Buchman) from the University of 
Minnesota’s Natural Resources Research Institute (photo 10).   
 
The forty measurement plots established in the east field and the thirty-six plots established in 
the west field in 2007 were reduced to 13 plots in both the west and east fields (Appendix A, 
figures 1 & 2) but the numbers of trees measured was kept approximately the same.  The plot 
dimensions in 2008 were determined by area rather than by number of trees, allowing for a more 
accurate estimation of tree density. The area per plot in the east field was 750 square feet (a 
linear plot of 150 feet long and 5 feet wide).  The area per plot in the west field was also 750 
square feet but was a rectangular plot measuring 50 feet in length by 15 feet in width. Trees 
measured in each field equaled 360 trees, which compares well with numbers of trees measured 
in 2007 (360 in the west field and 410 in the east field).  One additional plot will be added to 
both the Graceville MN east and west fields in early spring of 2009 to result in 390 trees in both 
fields and to provide a more representative sampling of the total field. The change in the plot 
design was made to correspond more closely with hybrid poplar tree measurement methods used 
by the University of Minnesota scientists in other areas of the state.  The plot design for the 
Dumont production site is shown in Appendix A, figure 3.  All measurement plots were marked 
with paint so that they can be relocated in following years. 
 
Graceville MN, Growth and survival/density Results 
 
By the end of May, many of the rising second year trees on the Graceville 2007 planting were 
showing excellent early growth (11).   Other areas of the Graceville fields contained chlorotic 
trees 4-6 feet in height due to pH variability.  The effects of quality of planting stock and of 1st  

year grass competition are shown in photo 12.  This photo was taken to show the duck nest in the 
foreground, but the photo also shows new grass growth emerging in the foreground and areas of 
good growth contrasted with poor growth in the background.  It was concluded that the 
background area of good tree growth had corresponded with used of fresh, high quality cuttings 
in 2007, while the poor growth area likely had been planted with poorer quality cuttings 
experienced denser grass competition in 2007.   
 
Density of surviving trees after two years of growth on the Graceville fields was only slightly 
less than at the end of the first growing year. (Tables 3 and 4) First year tree density in the east 
field averaged 93.4 % in fall 2007 and averaged 92.7% in fall 2008, with grass competition being 
the major cause of tree loss.  Tree Density in the West field was 75% of planned planting density 
in 2007 and 73% in 2008.  The low density in the west field in 2007 was believed to be mostly a 
result of planting errors (dead planting stock and skipped rows) rather than mortality from weed 
competition, drought, pests or diseases.  However, since lack of rain after planting was an issue 
in 2007, there likely was some interaction between cuttings of poor quality and drought and 
competition stress causing some mortality.  New mortality occurring in 2008 appeared to occur 
in the plots with high grass competition where growth in 2007 had been very poor.   
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Table 3.  Density of trees and stems, and diameter growth of stems in October 2008 following 2 
full growth seasons – EAST field in Graceville MN.  
 

N-S 
Transect 

Plot 
No. 

Expected No. 
trees/stems 

Actual No. 
trees 

Density of 
surviving trees (%)

Actual No. 
Stems 

Density of 
stems (%) 

Average 
Diameter (in)

1 1 30 28 93.3 40 133 0.6 
1 2 30 29 96.7 33 110 0.8 
1 3 30 25 83.3 25 83 1.1 
2 4 30 29 96.6 37 123 0.7 
2 5 30 34 113.3 56 187 0.9 
3 6 30 30 100 36 120 0.8 
3 7 30 18 60 26 87 0.6 
4 8 30 29 96.6 30 100 0.5 
4 9 30 27 90 32 107 0.5 
5 10 30 30 30 41 137 0.6 
5 11 30 28 93.3 31 103 0.5 
5 12 30 27 90 40 133 0.5 
4 13 30 Not measured yet 
2008 avg   27.8 92.7 36 119 0.7 
2007 avg    93.4 NA NA NA 

 
 
Table 4. Density of trees and stems, and diameter growth of stems in October 2008 following 2 
full growth seasons – WEST field near Graceville, MN. 
 

N-S 
Transect 

Plot 
No. 

Expected No. 
trees/stems 

Actual No. 
trees 

Density of 
surviving trees %

Actual No 
Stems 

Density of 
Stems (%) 

Average 
Diameter (in)

1 1 30 30 100 30 100 0.1 
1 2 30 22 73 22 73 0.0 
1 3 30 18 60 18 60 0.3 
2 4 30 0 0 0 0 0.0 
2 5 30 0 83 25 83 0.3 
2 7 30 28 93 43 143 1.0 
3 8 30 23 77 31 103 0.9 
3 9 30 27 90 29 97 0.8 
3 10 30 13 43 13 43 0.2 
4 11 30 24 80 24 80 0.2 
4 12 30 27 90 30 100 0.6 
5 13 30 27 90 27 90 0.2 
2 6 30 Not measured yet 
2008 avg    20 73 24 81 0.4 
2007 avg    75 NA NA NA 

 
Tree diameters were measured in the Graceville 2nd year plots by experienced University of 
Minnesota (Natural Resources Research Institute) forestry scientists, Bill Berguson (photos 13 & 
14) and Dan Buchman (Photo 10) on October 27, 2007 with the help of EPS staff.  At each 
measurement plot location, the diameters of all stems within the 750 square foot plots were 
measured and recorded as diameter in mm, then converted to inches for this report (tables 2 and 
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3).  Heights were not measured in 2008 on the Graceville site, since biomass estimation 
equations for poplars only require diameter growth information.  Trees that had attained 4-7 feet 
of height growth in 2007 showed good diameter growth in the second year.   Approximate 
heights of 2nd year trees at end of 2008 in the better parts of the Graceville fields were 8-9 feet, 
and the tallest trees probably reached about 12 feet with branch growth resulting in a closed 
canopy between the rows.    
 
Dumont Growth and Survival/Density Results 
 
The 2008 production trial was sampled intensively to obtain a good statistical analysis of growth 
results.  Fifteen linear plots with an area of 750 sq feet (150 ft long x 5 ft wide were 
systematically established across the field.   Figure 3 in Appendix A shows the approximate 
location of the plots. 
 
Height was the only growth parameter measured since, diameters are too small to evaluate in the 
first year of growth. (Table 5) Mean plot heights ranged from 3.7 to 6.9 feet with an overall 
average height of 5.0 feet and a standard deviation of  0.73.   There were a few trees among the 
total trees measured that were between 1 and 3 feet, and also a few that were well over 7 feet in 
height (photo 15).  Mean plot heights are summarized in the table below showing the relationship 
of the plot means to the position in the field.   
 
Table 5.  Mean plot heights (ft) in the 2008 production planting.  Top of table represents the east 
side of the field corresponding to plot layout in figure 3, Appendix A.   
 

Row 10 Row 20 Row 30 Row 40 Row 50 Means N-S 
      
Plot 1 = 4.7 Plot 4 = 5.4 Plot 7 = 5.4 Plot 10 = 4.6 Plot 13 = 5.1 5.0 
      
Plot 2 = 5.6 Plot 5 = 4.8  Plot 8 = 5.3 Plot 11 = 4.1 Plot 14 = 3.7 4.7 
      
Plot 3 = 6.9 Plot 6 = 5.0 Plot 9 = 5.1 Plot 12 = 4.4 Plot 15 = 5.0 5.3 
      
Mean T1 = 5.7 Mean T2 = 5.1 Mean T3 = 5.3 Mean T4 = 4.4 Mean T5 = 4.6 Overall = 5.0

 
First year survival is difficult to estimate precisely. The planned spacing was 5 ft x 5 ft, which 
should have resulted in 1742 trees per acre and 30 trees per each measurement plot.  Actual 
numbers of trees in the 750 sq ft measurement plots ranged from 27 to 33 but the mean value 
was 30.3 trees per 750 sq ft resulting in 1760 trees per acre (versus the planned density of 1742 
trees per acre.  It is not known whether the missing trees (in plots of less than 30 trees) were a 
result of mortality or a function of the method of planting.  Since the data collectors did not note 
obvious gaps among the trees, we believe the difference in numbers per plot was a function of 
the planting method and that survival of planted trees was likely close to %100.   
 
The trees in the Dumont Production site were essentially planted by hand although equipment 
was used.  The equipment consisted of a small tractor pulling a planting rig that consisted of a 
seat and a box for holding cuttings.  The person sitting on the rig stuck the cuttings into the 
ground as the tractor pulled the rig slowly over the field.  A third person walked behind the 
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tractor and rig and pushed the cuttings further into the ground and/or packed dirt around the 
cuttings if needed.  The process did not include marking the field prior to planting, so spacing 
depended entirely on keeping up a consistent rhythm of planting while the tractor drove at a 
consistent speed across the field.   While the process came amazingly close to the planned 
density, given the primitiveness of the method involved, it clearly was not precise.  
 
Height growth has not yet been measured in the Dumont Clonal trial and percent survival of the 
trees was impossible to determine.  However, in a few areas were trees could be seen in mid 
August, their heights seemed be similar to that of the surrounding weeds (photo 15).  Survival 
and height will be measured in early spring after the heavy weed residue has been removed, but 
before any significant leaf development occurs. Pictures suggest that where the trees survived, 
tree height was similar to weed height (~5 to 7 feet), thus also similar to the tree heights seen in 
the Dumont Production field.  
 
Discussion 
 
Based on observations made during the first years of growth on the 80 ac site in Graceville, and 
on EPS plantings at other locations, it is believed that the broadleaved weeds were not a major 
problem with the amount of rainfall available and the nutrient levels in the soil.  However, 
serious competition with growth of hybrid poplar cuttings can be seen where grass is the primary 
source of herbaceous competition, and these are the areas where the most tree mortality occurred 
and growth was severely diminished.  A planned comparison of stem diameters of trees in the 
Dumont Clonal trials and in the Dumont Production trials should provide an indication of 
whether releasing the trees from weed competition made any difference in heights or diameters 
of the NM 6 clones planted in each field.   
 
First year mean heights of the trees on the 2008 Dumont, MN production site was better than that 
recorded for first year growth in Glencoe in 2006 (mean of 4.3 ft) and on the Graceville fields in 
2007 (mean of 3.8 feet).  The tallest trees on all of the sites in all years were approximately 7 feet 
suggesting the potential for improvement of average growth performance.  
 
Factors affecting growth performance could include cutting quality, planting time, planting 
method, site soil quality and variability, weed control, nutrient conditions, and rainfall conditions 
prior to and during the growth season.  Some of these factors can be controlled such as cutting 
quality, planting time, planting method, and nutrient conditions.  Weed control and soil quality 
can be addressed to some degree, but weather conditions can pose difficulties under operational 
conditions and more information and technology (such as round-up ready and pH tolerant tree 
clones) may be needed to guarantee a high rate of success.  Irrigation is the only means of 
addressing rainfall variation, but irrigation is normally not cost-effective in this area of the 
country.    
 
Because of the very steep increases in land and rental prices created by increased corn demand 
for ethanol, EPS was forced to rent land that was not good land for raising standard crops.  All 
four fields, two planted in 2007 and two planted in 2008 exhibited variable soil nutrition, water 
availability, salt concentrations and PH.  The site variability produced wet areas, dry areas, alkali 
spots and weedy spots.  Prior to the advent of round-up ready corn and beans, some of the most 
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troublesome cropland was put into the conservation reserve program.  As the newer farm 
practices began taking shape with round-up ready seed, troublesome areas could be and were put 
back into production in much of Minnesota as the contracts ran out.  Thus while the land rented 
for our poplar trials did recently support corn and bean crops, we believe it represented some of 
the farmer’s poorer cropland.  From a research standpoint this is positive in that it is the type 
land most likely to be available for tree crop production, and it has provided our project the 
opportunity to study the effects of soil and water variability on hybrid poplar growth. However, 
this type of land made tending much more difficult than was anticipated.  A clear answer to poor 
weed control on these variable sites is producing round-up ready hybrid tree planting material. 
 
 Plans are being developed to do additional soil sampling in spring 2009 at selected locations in 
order to determine whether both tree and weed growth can be consistently linked to specific soil 
conditions.  We are particularly interested in the weeds as indicators of soil conditions. While the 
2007 (Graceville) planting shows a strong correlation between chlorotic trees and pH levels near 
8.0, that correlation was not corroborated by the first year growth of the trees on the 2008 
Dumont production site.   Most Dumont trees in the production planting were not chlorotic yet 
soil samples in both the North and South regions of the production field showed pH levels near 
8.0.  Spring 2009 soil sampling locations will be selected on the basis of weed type and health as 
well as on tree size and health and will include additional soil parameters.   Plans include linking 
the soil sampling locations to GPS derived location information, making it possible to re-locate 
the soil areas in future years.  
 
  
 
 
 

Legal Notice 
 

THIS REPORT WAS PREPARED AS A RESULT OF WORK SPONSORED BY NSP.  IT 
DOES NOT NECESSARILY REPRESENT THE VIEWS OF NSP, ITS EMPLOYEES, OR 
THE RENEWABLE DEVELOPMENT FUND BOARD. NSP, ITS EMPLOYEES, 
CONTRACTORS, AND SUBCONTRACTORS MAKE NO WARRANTY, EXPRESS OR 
IMPLIED, AND ASSUME NO LEGAL LIABILITY FOR THE INFORMATION IN THIS 
REPORT; NOR DOES ANY PARTY REPRESENT THAT THE USE OF THIS 
INFORMATION WILL NOT INFRINGE UPON PROVATELY OWNED RIGHTS.  THIS 
REPORT HAS NOT BEEN APPROVED OR DISAPPROVED BY NSP, NOR HAS NSP 
PASSED UPON THE ACCURACY OR ADEQUACY OF THE INFORMATION IN THIS 
REPORT.  

12510 Fletcher Lane, Suite K, Rogers, MN  55374 • 763-428-0646 • FAX 763-428-0647 
10 of 20 

 



Appendix A – Maps of Measurement Plots 
 

Figure 1.   Plot locations overlaid on aerial view of Graceville - east field. The north-south 
distanceappears shorter than it actually is.  Red numbers designate 2008 sample 
plots.  

 

 
 

Figure 2.  Plot locations overlaid on aerial view of Graceville west field.  The north-south 
distance appears shorter than it actually is. Red numbers designate plot locations.  
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Figure 3.  Dumont MN hybrid poplar production plot showing approximate locations of 
measurement plots overlaid on aerial photo from Google Maps.  
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Appendix B – Photos 
 

 
 

Photo 1.  Status of leaf budding of rising second year trees on May 20, 2008 at the Graceville 
MN site.  

 

 
 

Photo 2.  Branch growth on rising 2nd year trees at Graceville, MN was nearly sufficient to close 
canopy on some portions of the field by early August 2008.  
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Photo 3.  In best growth areas of the Graceville MN site, branching was sufficient to totally 
close canopy.  Many of the trees were observed to have 2 to 3 main stems. 

 
 

 
 

Photo 4. The Dumont Production trial contained adjacent weedy and non-weedy areas prior to 
cultivation. 
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Photo 5.  A Small tractor and cultivator was used to reduce weeds in both 2008 plantings. 
 
 

 
 

Photo 6.  Status of Dumont Production site in early August 2008; although evidence of 
cultivation between rows could be seen, weed growth within rows was vigorous and 
topping trees in some cases.  
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Photo 7. The Dumont Production site looked very good as of August 22, 2008 after mowing and 
hand removal of weeds within the rows.   

 
 

 
 

Photo 8.  The Dumont Clone trial site had areas of thick weed growth and no weed growth as of 
August 22, 2008.   
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Photo 9.  Evidence that growth of poplar cuttings can compete with weeds in height growth 
during the first year, when the weeds are broadleaved weed types.  

 

 
 

Photo 10.  The tree measurement team included from left to right, Dan Buchman and Bill 
Berguson from the Natural Resources Research Institute and David Ostlie, EPS 
President, and Lynn Wright, Consultant (taking the photo).  
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Photo 11.  Excellent early spring growth of rising 2nd year trees on Graceville site 
 
 

 
 

Photo 12.  Nest of duck eggs on the Graceville MN site, also in background trees on right show 
good early 2nd year growth, while area to the left shows very poor growth with lots of 
mortality in a heavily grassy area.  New grass growth can be seen in the foreground.  
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Photo 13.  Bill Berguson marking the plot edge by spraying first tree outside plot.  
 
 
 

 
 

Photo 14. Bill Berguson measuring tree diameter at Graceville, MN site. 
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Photo 15.  Height growth of trees on the Dumont Production Site by October 20 
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