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Previous attempts to use soil nitrate tests in Michigan for 
adjusting N fertil izer recommendations for corn have been less than 
satisfactory. Soil tests were typically performed on fall or spring 
samples taken weeks or months prior to planting. The use of residual 
nitrate to adjust N fertilizer recommendations in the semi humid regions 
of the U. S. has never been considered very re1 iable because of the large 
fluctuation in soil nitrate from the time of sampling to the time o f  
maximum uptake. Soil nitrate N is subject to loss by denitrification or 
by leaching from the root zone due to excess moisture. Hence under 
Michigan's climate, by the time the crop reaches its peak N demand, the 
N status of the soil may have changed quite dramatically. 

In Michigan, the soil nitrate status must be determined close to the 
period of maximum N uptake to be of potential benefit. With corn the 
opportunity exists for sampling soils and determining the nitrate status 
just prior to the time of sidedressing. Soil nitrate testing during the 
growing season has never been popular or practical because of the long 
turn-around time normally involved to obtain the analysis, however with 
today' s modern equipment and techno1 ogy this information could be 
available in a matter of minutes or hours from the time of sampling. 

Nitrogen sidedress applications were common when anhydrous ammonia 
was first introduced in the 1950's. Today, cheap N fertilizers, new 
sources of N, the risk of wet weather at sidedress time and the easy of 
applying preplant N has caused many farmers to abandon sidedress N 
appl ications even though it is well known that sidedress N appl ications 
are more efficient than preplant N. The return of sidedress N appl icators 
to the Michigan agricultural scene, if widely adopted, could significantly 
reducing fertilizer nitrate N losses to groundwater. 

In 1987 numerous on-farm demonstrations and experiments were 
conducted in Michigan to determine the feasibility of implementing a 
pre-sidedressing soil nitrate testing program for corn. These studies 
were conducted after one of the wettest fall seasons on record, many areas 
of the state recording 12 to 24 inches of rainfall from September 10th to 
October 15th. Fall soil moisture conditions were very conducive to 
extreme 1 eaching and deni trificai ton. 

' Presented at the Eighteenth North Central Extension- Industry 
Soil Fertility Workshop, November 9-10, 1988. St. Louis, Mo. 



On-Farm Pre-Sidedress N i t r a t e  Test inq Studies 

Cooperative Extension a y r i c u l  t u r a l  agents i n  s i x  count ies,  Cal houn, 
Eaton, G ra t i o t ,  Huron, Ingham and Saginaw ass is ted  i n  l i n i n g  up farm 
cooperators and he lp ing  w i t h  c o l l e c t i o n  o f  s o i l  samples and y i e l d  data.  
Ten t o  14 days p r i o r  t o  sidedressing, s o i l  samples were co l l ec ted  from the  
0-12, 12-24 and 24-36 inch  depths. S o i l  samples were co l l ec ted  from 28 
f i e l d s .  The s o i l  samples were brought t o  t he  MSU S o i l  Test ing Lab and 
immediately d r i e d  i n  an oven a t  55 C.  Both n i t r a t e  and ammonium N were 
then determined i n  potassium ch lo r i de  ex t rac ts .  

Based on t h e  N content  i n  the t h ree  f o o t  p r o f i l e  and the farmer's 
y i e l d  goal ,  a  recommendation was given f o r  t he  appropr ia te  amount o f  N t o  
sidedress (Table I ) .  The cooperators were asked t o  apply the  recommended 
N r a t e  and t h e i r  normal r a t e  i n  s t r i p s  and then leave a small area where 
no N was sidedressed. The ac tua l  N r a tes  app l ied  sometimes d i f f e r e d  from 
the  recommended r a t e .  Most o f  the cooperators were r e l u c t a n t  t o  leave a 
zero N area, however t e n  cooperators d i d .  

Corn y i e l d s  were measured by harves t ing  50 f o o t  o f  row i n  each o f  
the  d i f f e r e n t  t reatment areas. Due t o  problems experienced i n  apply ing 
the  appropr ia te  N ra tes ,  9 s i t e s  were no t  useable. A t  harvest  t ime s o i l  
samples were again c o l l e c t e d  from the remaining 19 s i t e s  from the  0-12 and 
12-24 inch  depths and analyzed f o r  n i t r a t e  and ammonium N. 

The s o i l  n i t r a t e  and ammonium N contents  p r i o r  t o  s idedress ing 
supplemental N i n  e a r l y  June and a t  harvest i n  September are presented i n  
Tables 2, 3, 4, 5 and 6, respec t i ve ly  fo r  Calhoun, Eaton, G ra t i o t ,  Huron 
and Ingham count ies .  P r i o r  t o  s idedress ing a l l  f i e l d s  contained 
appreciable l e v e l s  o f  indigenous n i t r a t e  and ammonium N. The values were 
h igher  than a n t i c i p a t e d  due t o  the wet f a l l  o f  1986 and on ly  minimal 
amounts o f  N were app l ied  a t  p l an t i ng  t ime t o  a l l  f i e l d s ,  l e ss  than 20 
pounds per acre. Some f i e l d s  contained very h i gh  l e v e l s  o f  n i t r a t e  which 
apparent ly was res i dua l  N from app l i ca t ions  made i n  previous years.  I n  
Ingham county (Table 6) two f i e l d s  contained over 100 pounds o f  n i t r a t e  
N per acre i n  t h e  t o p  f o o t  o f  s o i l .  One f i e l d  (J) rece ived hog manure i n  
the  past whereas f i e l d  (S) had a h igh organic  mat te r  content i n  the 0-12 
inch  zone being an organic  s o i l .  

I n  general t h e  n i t r a t e  content was h igher  i n  t he  t op  12 inches o f  
a l l  s o i l s ,  b u t  h i gh  l e v e l s  present deeper i n  t he  p r o f i l e  i n d i c a t e  t h a t  
some downward movement had occurred. The most ser ious downward movement 
was apparent i n  f i e l d s  which received animal manure and/or h igh  N r a t e s  
i n  the  past.  F i e l d s  r e c e i v i n g  manure i n  past years were J  i n  Ingham 
county and W i n  G r a t i o t  county. F i e l ds  R - 1  and R-2 i n  Huron county had 
accumulated h i gh  l e v e l s  o f  n i t r a t e  i n  t he  t op  t h r e e  f e e t  o f  the  s o i l  
p r o f i l e  apparent ly  as t he  r e s u l t  o f  excess N f e r t i l i z e r  p rev i ous l y  
appl i ed. 

By harvest  t ime t he  n i t r a t e  l e v e l s  i n  t he  s o i l  were s i g n i f i c a n t l y  
reduced presumably due t o  uptake by the  corn crop. I n  most f i e l d s  t h e  
res idua l  s o i l  n i t r a t e  content  was h igher  i n  t he  p l o t  areas which rece ived 
the  h igher  r a t e s  o f  s idedress N. I n  f i e l d  S i n  Ingham County (Table 5 )  
the  res idua l  s o i l  n i t r a t e  l e v e l  i n  September was very  h igh  i n  the  two 



sidedress N areas, but was considerably lower where no N was applied. The 
zero N area produced slightly higher corn yields than the area which 
received N (Table 12). Soil nitrate testing prior to sidedressing at this 
site was very benefici a1 , both economical ly and environmentally. 

Corn ear leaf samples were collected at silking time from five 
fields and analyzed for total N (Table 7). In most cases the N content 
of the ear leaf was increased by sidedress N,  however increasing the 
sidedress N rate beyond the amount recommended did not appreciably 
increase the N content and yields were generally unaffected by the 
increase in N content. 

Corn yield data along with soil nitrate tests prior to sidedressing 
and after harvest for the corresponding sidedress N rates are summarized 
in Tables 8, 9, 10, 11 and 12, respectively for Calhoun, Eaton, Gratiot, 
Huron and Ingham counties. Corn grain yields were somewhat variable 
between N plot areas possibly due to the small harvest area and natural 
field variability. Variations in plant stands were not due to the N 
treatments, therefore some of the yield variability may be due to stand 
variability and does not completely reflect the effect of the sidedress 
N rates. Corn yields were also affected by drought conditions which 
occurred during the 1987 growing season. In those fields where zero N 
plots were included, yields were improved by N in six of the 10 locations. 
Two of the four fields not responding contained over 120 pounds of nitrate 
N in the top two acre feet of soil in June. 

The N rates applied by the farm cooperators were not necessarily the 
rates we suggested. Therefore, it was not always possible to determine 
whether or not the suggested rates based on the soil nitrate content were 
suitable. In 8 of 17 fields corn yields produced by the lower N sidedress 
rate were equal or better than those produced with a higher N rate. 
Recognizing natural field variability and the variability involved in 
selecting the small harvest areas, a yield difference of 15 bushels per 
acre or less is probably not statistically significant. Only 3 of the 17 
fields produced yields greater than 15 bushels per acre at the higher N 
sidedress rates. Hence, pre-sidedress nitrate testing in 1987 was very 
useful in determining the most economical and environmentally sound N 
rate. 

flSU Aqronomy Farm Experiments 

In 1987 two experiments were conducted at the MSU Agronomy farm at 
East Lansing on two soil types, Metea loamy sand and Capac loam. Both 
sites were used in 1985 and 1986 for high yield corn and soybean studies. 
In 1985 both sites were planted to corn and received 300 lbs of N 
fertilizer. In 1986 the sites were planted to soybeans and received 100 
lbs of N. In 1987 corn was planted on April 24th at both sites without 
any starter fertilizer or any preplant N fertilizer. Soil samples were 
taken at 3 depths (0-12, 12-24 and 24-36 inches) on May 20th for nitrate 
and ammonium N analysis. On June 4th, 5 rates of sidedress N (0, 30, 60, 
90, and 120 Ibs N/acre) were applied as anhydrous ammonia and replicated 
6 times in each experiment. 



Table 13 shows t h e  n i t r a t e  and ammonium contents  o f  the  s o i l  samples 
taken on May 20th. The Capac 1. s o i l  which has a h igher  organic mat te r  
content  than t he  Metea 1 .s. ( 3 .7  % vs. 1.0%), had t h e  h ighest  n i t r a t e  
l e v e l  i n  t he  0-12  i nch  depth. The 5-6 ppm o f  n i t r a t e  and ammonium are  
considered t o  be normal background values f o r  these k inds o f  ;o i ls ;  
however, the  10 and 29 ppm n i t r a t e  values i n  t he  0-12  i n ch  depth represent 
e i t h e r  r es i dua l  N f e r t i l i z e r  o r  m ine ra l i za t i on  o f  organic  matter.  Because 
o f  t he  wet f a l l  o f  1986 w i t h  11 inches o f  r a i n  i n  September and October 
and the  warm d r y  sp r ing  i n  1987 most o f  t he  n i t r a t e  i s  probably from 
m ine ra l i za t i on  o f  organic  mat ter  and no t  f e r t i l i z e r  car ryover .  

Although t he  values i n  Table 13 may seem t o  be small,  they s t i l l  
represent a  s i zeab le  q u a n t i t y  o f  ava i l ab l e  N t o  t he  corn crop. Assuming 
t h a t  one acre o f  s o i l  6 inches deep weighs 2 m i l l  i o n  l bs ,  these 
concent ra t ions add up t o  85 I b s  o f  n i t r a t e  N f o r  t he  Metea 1.s. 3 f o o t  
p r o f i l e  and 177 I b s  o f  n i t r a t e  N i n  t he  Capac p r o f i l e .  

The y i e l d  data and g r a i n  N content f o r  t he  s idedress N t reatments 
are shown i n  Table 14. The f i r s t  30 I b s  o f  s idedress N gave a s i g n i f i c a n t  
y i e l d  response a t  both l oca t i ons .  Add i t i ona l  amounts o f  sidedress N d i d  
no t  g i ve  any add i t i ona l  y i e l d .  The g r a i n  N content  on t he  Metea s o i l  i s  
we l l  co r re l a ted  w i t h  t h e  amount o f  s idedress N f rom the  lowest N t o  t h e  
h ighest  N r a t e .  On t he  Capac s o i l ,  the  g r a i n  N content  increased w i t h  
on ly  t h e  f i r s t  two r a t e s  o f  sidedress N. 

Montcalm Research Farm 

A res idua l  N study on corn f o l l ow ing  potatoes was a lso  conducted i n  
1987 a t  t he  Montcalm Research Farm on a McBride sandy loam s o i l .  Corn was 
grown on a s i t e  p rev i ous l y  used f o r  a  po ta to  N r a t e  and t ime study. 
Fo l lowing po ta to  harvest  i n  1986, a r y e  cover crop was establ ished. I n  
t h e  sp r ing  o f  1987 t h e  r y e  was k i l l e d  w i t h  a  he rb i c i de  and corn was no- 
t i l l  p lan ted  w i t hou t  any f e r t i l i z e r .  S o i l  t e s t s  f o r  phosphorus and 
potassium were very  h i gh  a t  t h i s  s i t e .  The corn crop was no t  i r r i g a t e d ,  
bu t  l e f t  t o  scavenge any n u t r i e n t s  and water i t  could  ob ta in .  

The y i e l d  da ta  f o r  t h i s  experiment a re  shown i n  Table 15. Corn 
y i e l d s  ranged form 90 t o  107 bushels per acre bu t  t h e  d i f fe rences  are no t  
s t a t i s t i c a l l y  s i g n i f i c a n t .  

S o i l  n i t r a t e  and ammonium data before p l a n t i n g  and a f t e r  harvest a re  
shown i n  Table 16. The amounts o f  N found i n  t he  sp r ing  were q u i t e  low, 
averaging 5 .6  ppm o f  n i t r a t e  and 1.6 ppm o f  ammonium, bu t  when converted 
t o  pounds per  acre t h i s  represents 60 I b s  o f  n i t r a t e  N and 17 l b s  o f  
ammonium N per  acre. Only 35 I bs  o f  n i t r a t e  N was found i n  the  f a l l  of 
1986 a f t e r  16 inches o f  r a i n  i n  September. The exp lanat ion f o r  the  s l i g h t  
increase i n  n i t r a t e  from f a l l  t o  sp r ing  may be due t o  m ine ra l i za t i on  o f  
organic N al though s o i l  samples were taken very  e a r l y  before s o i l  
temperatures reached 50 degrees F .  Other poss ib le  explanat ions inc lude  
sampling v a r i a b i l i t y ,  d i f f e rences  i n  s o i l  sample storage and N i n  w i n t e r  
p r e c i p i t a t i o n .  

Data f o r  t o t a l  N uptake, not  shown here, were between 88 and 113 l b s  
o f  N per acre f o r  t h e  above ground corn p l a n t s  a t  harvest .  We est imate 



that 40 lbs of N came from mineralization of soil organic matter and the 
remaining 60 to 70 Ibs came from the residual N (87 lbs) found in the 3 
foot profile in the spring of 1987. 

Saai naw Val 1 ey Suaar Beet Study 

Another soil N study in 1987 on sugar beet fields in the Saginaw 
Valley shows that large amounts of mineral N (both ammonium and nitrate) 
can be found in these soils and that fall to spring carryover was also 
very significant (Table 17). There is great concern within the sugarbeet 
industry that too much N is being used on sugar beets resulting is lower 
quality sugar and less recoverable sugar. These data also provide 
evidence that corn following sugar beets could benefit from the residual 
levels of N remaining from previous applications to sugar beets. 

In summary, these studies demonstrate the feasibility of using the 
soil nitrate status prior to sidedressing N to a corn field as a basis for 
determining an economical and environmentally sound N rate. Some 
refinement of the approach may be needed. Nitrogen sidedress rates based 
on the nitrate status of the top acre 3 feet produced corn yields which 
were similar or better than those produced by the higher N rates utilized 
by the farmer in 14 of 17 fields. Recognizing the difficulty in 
collecting soil from the 24-36 inch depth it will be more practical to be 
able to base N recommendations on the nitrate content in the top 24 inches 
of soil. Farmers and soil sampling services would be more likely to 
utilize a recommendation based on the top 24 inches of soil. As shown in 
Table 1, N recommendations based on the nitrate content of the top 24 
inches of soil are substantially less than recommendations based solely 
on yield goal. 

The 1987 experimental data and the information from the Saginaw 
valley would also indicate that significant amounts of nitrate N can be 
found in Michigan soils and should be taken into account when making N 
fertilizer recommendations. 

In subsequent studies of this diagnostic approach for recommending 
appropriate sidedress N rates for corn the following changes are 
suggested. Sidedressing N recommendations should be based on the nitrate 
content of the soil samples taken from the top 24 inches approximately 10 
days prior to when sidedressed N applications will be made. Sidedress N 
application treatments, both those recommended and those used by the 
farmer, should be compared in demonstration strips across the fields. At 
harvest yields should be determined by harvesting the entire strip and 
weighing the grain with a weigh wagon or separately at an elevator. This 
will provide a more accurate reflection of the treatment effects than 
small hand harvested areas as was done this past year. Soil samples 
collected from the 0-24  inch depth at harvest-time will help determine the 
effectiveness in minimizing the potential for nitrate leaching. With the 
on going collection of field data to serve as a base, this soil nitrate 
diagnostic testing service can become the basis for economical use of N 
in corn production which is compatible with maintenance of a quality 
environment. 



Table 1. Nitrogen recommendations based on yield goal and soil nitrate levels 
for corn fields in five counties. 

Field Yield Nitrogen Recommendations Sidedress 
I.D. Goal S T P ~  0-36b 0-24' N  ate^ 

C-RS 140 163 80 9 4 85 
C-KW 130 150 8 4 102 85 
C-VC 130 150 4 0 74 - 
E-DKB-I 170 204 105 148 100 
E-DKB2 170 204 100 . 144 100 
E-SW 150 177 6 0 100 6 0 
E-W1 110 123 4 0 6 5 6 0 
E-W2 110 123 0 13 50* 

G-H 
G-S 
G-W 

H-R 1 
H-R2 
H-SD1 

I-P 
I-FL 
I-J 
I-S 

" Nitrogen recommendation based on yield goal provided by the MSU soil testing 
rogram. 
Sidedress nitrogen recommendation based on the nitrate content in the top 36 

inches of the soil. 
Sidedress nitrogen recommendation based on the nitrate content in the top 24 
nches of the soil. ' Sidedress nitrogen rate actually applied. 

* Fields in which the nitrogen rate higher than the approximate recommended 
sidedress rate produced greater than 15 bushel of corn more per acre. 



Table 2 .  Soil nitrate and ammonium-nitrogen contents of soils prior to 
sidedress nitrogen applications in mid-June and in late September 
1987. Calhoun County. - 

Sample ID Soil June September 
Depth NO3-N NH4-N NO3-N NH4-N 

inches lb/A it lb/A ft 

KW- 8 5 0-12 
12-24 

24+ 

KW- 1 00 0-12 
12-24 
2 4+ 



ble 3. Soil nitrate and ammonium-nitrogen contents of soils prior to 
sidedress nitrogen applications in mid-June and in late September 
1987. Eaton County. 

Sample ID Soil June September 
Depth NO3-N NH4-N NO3+ NH4-N 

inches lb/A ft I ~ / A  ft 

SW-R 

SW-145 



Table 4. Soil nitrate and ammonium-nitrogen contents of soils prior to 
sidedress nitrogen applications in mid-June and in late September 
1987. Gratiot County. 

Sample ID Soil June September 
Depth NO3-N hX4-N NO3-N NH4-N 

inches lb/A ft lb/A ft 

ND - None detected 



Table 5. Soil nitrate and ammonium-nitrogen contents of soils prior to 
sidedress nitrogen applications in mid-June and in late September 
1987. Huron County. 

Sample ID Soil June September 
Depth NO3-N NH4-N NO3-N NH4-N 

inches l b / ~  ft I ~ / A  ft 

- - - -  

nd - none detected 



Table 6. Soil nitrate and ammonium-nitrogen contents of soils prior to 
sidedress nitrogen applications in mid-June and in late September 
1987. Ingham County. 

Sample ID Soil June September 
Depth NO3-N NH4-N NO3-N N H 4 - N  

inches lb/A ft lb/A ft 

nd - none detected 



Table  7 .  Nitrogen con ten t  i n  corn e a r  leaves a t  s i l k i n g  i n  r e l a t i o n  t o  
s i d e d r e s s  n i t r o g e n  r a t e s .  

F i e l d  I D  S i d e d r e s s  Ear Leaf Grain 
N Rate  Y Content Yield 

Table 8. S o i l  t e s t i n g  f o r  n i t r o g e n  management i n  corn  production - Calhoun 
County. 

Grower ?re-Sidedress S i d e d r e s s  After  a a r v e s t  Corn Grain P lan t  
I D  S o i l  NO3-34 N Rate  S o i l  NO3-?? Yie ld  Moisture Populat ion 



T a b l e  9. S o i l  t e s t i n g  f o r  n i t r o g e n  management i n  c o r n  p roduc t ion  - Eaton 
County. 

Grower Pre-Sidedress  S i d e d r e s s  A f t e r  Harves t  Corn Gra in  P l a n t  
I D  S o i l  NO3-N4 N R a t e  S o i l  NO3-N Y i e l d  Mois tu re  P o p u l a t i o n  

* pounds of n i t r a t e - n i t r o g e n  i n  t h e  top  a c r e  one f o o t  o n l y .  

T a b l e  10. S o i l  t e s t i n g  f o r  n i t r o g e n  management i n  c o r n  p roduc t ion  - G r a t i o t  
County. 

Grower Pre-Sidedress S i d e d r e s s  A l t e r  Harves t  Corn G r a i n  P l a n t  
I D  S o i l  NO3-X4 X R a t e  S o i l  NO3-N Y i e l d  X o i s t a r e  ? o p u l a t i o n  



T a b l e  11. S o i l  t e s t i n g  f o r  n i t r o g e n  management i n  corn production - Huron 
County. 

Grower Pre-Sidedress S i d e d r e s s  Af te r  Harvest Corn Grain P l a n t  
I D  S o i l  NO3-N4 N Rate  S o i l  NO3-N Yield  Hois ta re  Popula t ion  

Table 12.  S o i l  c e s t i n g  For n i t r o g e n  management i n  corn production - Ingham 
County. 

Grower Pre-Sidedress S i d e d r e s s  Q t e r  Xarvest Corn Grain P l a n t  
I D  S o i l  NO3-N4 N Rate  S o i l  NO3-N Yis ld  Yois ta re  Popula t ion  



Table 1 3 .  S o i l  N i t r a t e  and ammonium c o n t e n t s .  

Soil tvne 
Sample Metea 1.s .  C a ~ a c  1. 
Depth NO, NH: N03 NHk 

Table 14. Effect of sidedress nitrogen fertilizer on corn yield 
and percent nitrogen in grain. 

Soil Tvoe 
Nitrogen Metea 1. s. Caoac 1. 
Rate Yield Grain N Yield Grain N 

Any two means followed by different letters are significantly 
different as measured by the Duncan's multiple range test (p=0.05) .  

Table 15. Grain yield and other selected characteristics of Pioneer 3744 corn 
grown on 1986 potato site without fertilizer or irrigation water. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - - - - -  1986 N rate ' - - - - - -  - - - - - - - -  Selected characteristics - - - - -  
---N application datl---- Total Pl ant Grain Grain Barren 

5-15 6-15 7-15 8-15 N population moisture yield stalks 
_ _ _ _ _ _ _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
- - - - - - - -  Ibs. N per acre--------- plants per acre - - % - -  bu per acre - -L--  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
I No ni:ro<en fcr:il i z s r  or irrigation water was appl iei in 1987. 
I Ncnn of the treatnent means were found to ba statistically different at 

the C .05 probabl i ty 1 zvel . 



Table  16. Spring and f a l l  s o i l  n i t r a t e  and anunonium l e v e l s  as influenced by 
1986 f e r t i l i z a t i o n  r a t e  and uptake by Pioneer 3744 corn on a 
Montcalm-Mcbride sandy loam s o i l .  

- - - - - - - - - - - -  1986 N r a t e - - - - - - - - - -  - - - - N i t r a t e  and ammonium l e v e l s - - - -  
-Soil  sample col lect i$n tiine- 

----N a p p l i c a t i o n  d a t e - - -  Total  Soil Spring Fa1 1 - Dif fe rence  
5-15 6-15 7-15 8-15 N depth N03- NH4' N03- NH4' N03' NH4' 

- - - - - -  I b s .  N per  a c r e - - - - - - - - -  - i n -  
60 6 0 0 0 120 0-12 

12-25 
24-36 
36-48 

- - - - - - -  
Average 

6 0 60 60 0 180 0-12 
12-24 
24-36 
36-48 

- - - - - - -  
Average 

60 60 0 60 180 0-12 
12-24 
24-36 
36-48 

- - - - - - -  
Average 

60 60 60 60 240 0-12 
12 - 24 
24-36 
36-48 

- - - - - - -  
Average 

120 60 60 0 240 0-12 
12-24 
24-36 
36-48 

- - - - - - -  
Average 

120 6 0 0 60 240 0-12 
12-24 
24-36 
36-48 

- - - - - - - 
Average 

- - - - - - - - -  p a r t s  per m i l l i o n - - - - - - - - -  
6.76 4.38 4.16 1.88 -2.60 -2.50 
3.38 0.35 3.42 0.02 0.04 -0.33 
4.31 0.15 3.26 0.07 -1.05 -0.08 

- - - - - -  4.11 0.10 - - -  - - - 
- - - -  - - - -  - - - -  - - - -  - - - -  - - - -  
4.82 1.63 3.74 0.52 -1.20 -0.97 

1 

2 
Sampl ed April  20 ,  1987. 
Sampled October 15,  1987. 



T a b l e  17.  Xixed n i t r o g e n  l e v e l s  f o r  s e l e c t e d  f i e l d s  where s u g a r  b e e t s  were 
grown i n  1987. 

S o i l  Sp r ing  F a l l  Sp r ing  
Farmer Type 1987 1987 1988 

- - - l b  N/acre  3 f e e t  - - - - 
Brabran t  Lenawee loam 233 135 114 
P e a r t  I t h a c a  c l a y  loam 175 102 123 
Pickelman P a r k h i l l  loam 186 9 6 111 
Weiss (C) Capac c l a y  loam 131  9 0 9 4 
Weiss (B) Lenawee c l a y  loam 121 106 9 0 
Ruyts  B e l l v i l l e  f i n e  sandy loam 122 86 - 
Reinbold  Capac c l a y  loam 129 100 - 
Humphert Tappan c l a y  loam 124 9 7 9 3 
Wildner  P a r k h i l l  c l a y  loam 126 98 86 
Brown Tappan laom 152 7 7 7 2 
Eisenman Londo c l a y  loam 113 8 5 - 
E n g l i s h  Capac c l a y  loam 202 74 167 
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