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4 MISSOURI AGRICULTURAL ExPERIMENT STATION 

m2.n (7) found that (he yidd of inoculated beans was intermediate between tbat 

for uninoculatcd ones fertilized with 94 pounds of nitrogen and uninoculated 
ones fertilized with 157 pounds of nitrogen. The nitrogen treatments as wen ~ 
the: inoculation resulted in the: production of se¢:l which had a higher nitrogen 
coment lod a lower oil content th :.m that from uninoculated beans which were 
not fertilized with nitrogen. 

Se'.'eral other workers have reponed on the: response: by soy~s to nitrogen 
fertilization of field soi ls. Mederski, Wilson and Yolk (6) reported on several 
different field tests which involved :a tOt:!.1 of seven different growing SellSons. 
These studies conducted in Ohio involved the use of ammonium sulfate at 5eV­

e~l nets up co 200 pounds of nitrogen per acre. An increase in yield of from 1 
to 5 bushels per acre attributed. to the fertilizer was observed each season except 
1949 which was a year in which very high yields were obtained with no treat· 
ment. In comparing plow-down with side-dress applications (at flowering) they 
found that rhe side-dress applicarions were superior. The work of Lathwell and 
Evans (4) provides an expl:mation for this better response from side-dress treat­
ment at flowering. This work shows that soybean plants must take in nitrogen 
during the period from bloom to maturity for maximum yield. The results indi­
cate that neither the number of blooms produced nor the number of seeds per 
pod were influenced by nitrogen treatment, but that the number of pods reuined 
was dependent upon adequate nitrogen during the bloom period. The higher 
yields were attributed to a higher number of pods being retained. 

Lyons and E:uly (') working in Illinois conducted a study of the effect of 
fertilizHion with ammonium nitrate on the nodulHion, the seed yield, and the 
nitrogen and oil contents of the seed of soybeans. A marked response to the 
treatmentS which ranged upward to 800 pounds of fertilizer per acre was ob­
served in 1947 which was a hot dry growing season. Plow-down and early side­
dress applications gave more consistent increases than did a later side-dr~s ap­
pli<:ation at flowering. Nodulation was decreased 80 to 90 percent, seed yield was 
inCfeased by about 10 bushels pet acre, and composition of the seed was sig­
nificantly changed to a higher nitrogen and a lower oil content. In 1949, a sea· 
son of adeqUllte rainfall· and moderate temperature, the nitrogen treatments did 
not affect yield or the composition of the seed with regard to nitrogen and oil. 
The degree of nodulation hi this season was only slightly depressed by the treat­
ments. 

In general, one must conclude that these studies involving nitrogen fer· 
tilization of soybons indicate that there may be se:l.Sons in which the soybeans 
will show a signifi<:ant positive yield response to nitrogen fertiliza ton. T hese 
responses are not striking, however, and :ue not clearly defined with reg2rd to 
the interaction between nitrogen and the various weather and soil conditions 
which also may be involved. Two recent comprehensive reviews of soybean 
literature, one on mineral nutrition by Ohlrogge (9) and one on physiology by 
Howell (3) call attention to [he gaps in our undemanding of the nitrogen nutri­
tion of the soybean. 

• 
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EXPERI MEN TAL PROCED URE 

Soybeans were grown :u the Midwest CJaypan Experiment Farm, McCredie, 
Missouri, in small field plots of a Mexico Silt loam soil which had been pre· 
viously cropped TO corn and soybeans. The following fertilizers were plowed 
down as a basic treatment for the field at the initiation of the study: 4 tons of 
limestone per acre, l500 pounds of rock phosphate per acre, 90 pounds of avail· 
able P,O~ per acre, and 60 pounds of available K 20 per acre. Average soil test 
resultS. for samples collected from the field in Novemlxr following harvest of 
the first crop are as follows: See page 23. 

Fertilizer nitrogen was applied to the individual plots as the parameter un· 
der study. The effect of various nitrogen treatmentS on the yield and quality of 
soybeans was studied during three growing seasons which were charaeterized by 
significantly different weather conditions. The plots were relocated the third 
season in a different area (within the same field ) so as to aga.in provide a uni· 
form nitrogen level in which to study the influence of the various nitrogen treat· 
ments apart (rom any residual effects from the previous treatments. 

Soybean Varieties 

Two varieties of soybeans were induded in the study, a nodulating and a 
non·nodulating variety. The Clark vadety which readily nodulates in fertile well 
inoculated soils WlIS selected because of its adaptability to the area and its wide 
accepWltt by Missouri soybean growers. A special variety that does not nodulate 
even in the presence of the proper symbiotic bacteria was also studied. This 
non.nodulating variety was supplied by D r. L. F. Williams of the Field Crops 
Department. It was selected in his breeding studies from the same puenu.l. 
background as the Clark variety. 

These tWO varieties of soybC2ns are characterized by an indeterminate type 
of growth. The total growth is controlled by the growing season :md by other 
environmenral ncrors I"2ther than by generic limitations. Any beneficial stimub· 
tion of nitrogm fertilizers would be expected to resuh from more rapid growth 
of the plants accompanied by greater seeQ production. 

The non.nodulating soybean was included in order to test the theory that 
soybean seed production processes may be in competi tion for energy with the 
nitrogen fixing bacteria which are enjoying a symbiotic relationship with the 
host plant. If this is crue, then a non· nodulating soy ban variety treated with 
nitrogen fertilizers might be made ro produce a higher s«d yield than a nodu· 
lated sister variety involved in symbiosis. 

P lot Design 

The experiment21 plot design was somewhat different for each year of the 
investigation. The purpose of this was to srudy several small plot sizes and ar· 
rangements for their effect on the V2riance of the yield datll. 

- Melhods of analyses described in Missouri Bulle lin 7H. 
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For (hc first tWO seasons a randomi~cd complete block design was em· 
ployed with 25 trealments and four rcpliorc bloch The first year the soybc:ons 
weft pbnrcd in rows sp:lced 20 inches :aplm with a ICSt row in the center of the 
plot and :I. border row on Ihc boundary beTween plots. Only the rows in the 
center of Ihc plot W<:fC harvCSlcd (or yield est imations and Ihcse wcrc okub.ted 
o n Ihc basis of 20 inch row spacings. The se<ond Se2son, the soybeans were 
planted in rows spaced 40 inches apart :.lod positioned in rhe center of {he plots 
with no border rows included. 

The [hird season {hc study was conducted. some of the treatments previous­
ly studied werc dis<:ontinued :md the plols were relOC':lted :and re:unngcd CO in­
crease t he plot width co 80 inches so as to accommod:lte a 40 inch row spacing 
but with a border row 10Qued on the bounduy between plots. The experimental 
b yout was ch~nged to a random i:zed block·split plot design with four replicue 
blocks each containing four major plors which were used to tes t the dfe<ts of 
!':lte and time of application of the nirrogen materials and three subplors wirhin 
each of these to rest rhe effect of rwo differem nitrogen carriers vs. a control. 

Wca. rher Cond it ions 

The weather conditions for the three seasons during which the study was 
conducted were markedl)· differem from one another. The momhly rainfall and 
temperature data recorded at the Midwest Clay pan Experiment Farm for these 
rhree SCl.sons are reported in Table 1. For the year 19~8, moisrure was abundant 
t hroughout the growing season and the rempenture W:l..S generally moderare. In 
19~9, moisture became limiting rather early in the $Cason and rhe maximum 
dai ly temperatures tI,·ere rather high. TwO inches of irrigation water was applied 
on J uly 10, 19~9, to supplemenr the limited rainfall. T he year 1960 was char· 
acterized by adequate moisrure in the spring and early summer and again moder· 
are remper:l.tures. Mois ture be<ame somewhat limi ring in the lare summer and 

TABLE I_MONTHLY RAlNF .... LL AND TEMPERATURE DATA RECORDED 
AT THE MIDWEST CLAYPAN EXPERIMENT FARM 

FOR THE SOYBEAN GROWING SEASONS OF 19~8, 1959. AND 1960 

" 5.31 3.01 

,~. 5 . 30 82 60 0.03 86 82 3.51 83 

'''y ,. " " 65 3.37 " " 3.65 .. 
.",. 2.77 " .. 2.14 " " 1.30 " 
T"ol 
Rainfall 20.10 10 .85 11. 47 

" 
" 
" 

, 

, 

, 

• 
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earl)' fall, but did nOI limil 10 any great exrem the yield of the soybeans. 

Nitrogen Treatments 

The trearmem variables under study included differem urriers of nirrogen, 
differem times of applying ir, and different rateS at which it was applied. For 
lhe first tWO years of the study, rhe nitrogen CHriers res1ed were urea, am­
monium nirrale. ammonium sulfa te and sodium nitnre. Each a.rrier ".'as applied 
at a nre to approximate 60, 120, and 240 pounds of N plowed down per acre 
and 100 pounds of N per acre as a side-dress application. For the rhird year, only 
urea and ammonium nitrate were investigated each being supplied at '0 and 100 
pounds of N plowed down per acre and 100 pounds of N per acre as a side-dress 
application. E:!ch side·dress application was made at three different physiological 
srages in the development of the plants; immediately before bloom, at full 
bloom, and at seed set. The before bloom time of side.Jress application was dis­
continued after [he fir:st tWO years of the study. The side-dress applications were 
made by hmd and consisted of dribbling the fertilizer granules in narrow bands 
on both sides of the row; dose to, but not in contact with the growing planrs. 

Harvesting Procedures 

The first year of rhe study harvesting was accomplished by cutting the test 
rows of soybeans with a Jeri mower, gathering the soybean plants into bundles 
with pitch forks, and thushing them with a plot-sized thrasher. The yield 
weights were taken in the field at 1he time of thrashing and at the same time 
the moisture content of each sample was determined with a moisture meter. The 
yield results were later convected to a standard 14 percem level of moisture. The 
second year of the study, the soybeans were cut with pruning shears and then 
gathered by hand to the thrasher in an aHempt TO minimize los5 of sce.:I in han­
dling. The third year, the soybeans were again Ull wilh a Jeri mower but gather. 
cd by hand to the thrasher. Records were obtained in the second and rhird years 
by weighing and determining moisrure content of the grain in the laboratory. 
Yields were conectt<:! TO a 14 percent moisture level. 

Quality Tests 

Relalive seed weights were obllined by weighing a sample consisting of 100 
seeds drawn at random from the harvested lots for e:och treatment. 

Chemical analysis for the toul nitrogen and the crude rat contents of the 
soybean seeds were conducted by lhe Agricultural Experiment Station Chemial 
LaboraTOries. The procedures used were those cited by the Association of Of· 
ficial AgriUlltural Chemists (2) . 

The seed ",·eights ,nd cheminl analyses were obtained for only one replia. 
tion ( Rep. II ) of the plots in the first year of the study but in subsequent )'ears, 
the resuhs were obtained for all foU( replications of plots. 
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RESULTS AND DISCUSSION 

Yields 

The soybe~n yields were unusually high in 19'8 because of an aoundaru 
supply of moisture in the soil throughout the growing Se1lson. Nitrogen de­
ficiency symptOms became apparent in the vegetation of the non· nodulating 
soybeans early in the season. Then: W:l.S some lodging of the Clark soyh«ns. 

The applic:ltion of ferti lizer nitrogen did nol result in any significant in­
creases in ~'ield of the wdl nodul;ued Clark soybeans, (Table 2). R1ther, there 

TABLE 2- THE YIELD OF CLARK SOYBEANS AS INFLUENCED BY DIFFERENT 
NITROGF. N FERTILIZER TREATMENTS IN 1958 

Rate and. Time of 
APPlying Treatment 

None 

Plowdown before planting 
60 Un NJ acre 

1 2() lba N/aere 
240 lba N/aere 

Sidedren 100 lbs N/aere 
at early bloom 
at r....u. bloom 
at . mall seed 

L. S. D·. OS - ?·8 

Contr ol 

,(6.5 

NItrogen Carrier 
Ammoolum Ammonium SOdJ.u.m 

Urea Swfate Nitrate Nitrate 

46.1 
SS. l 
35. a 

yield 1lI bu/tere 

47 . 1 
39.8 
41.2 

.... 
43.0 
47.6 

47.9 
46.3 
35.5 

... , 
41. 1 
46.3 

52.5 
44.5 
30 .4 

46.1 

" .8 
46. 7 

was a 5i8ni6(ant yield depression assodated wi th the plow-down treatment of 
240 pounds of niuogen per a(re. This was thought to be due largely 10 salt in­
jury to the young plantS resulting from the heavy dosage of fertilize(. ahhough, 
lodging may also have been a /ictor. The non-nodulating soybeans did not lodge 
but these beans did show a yield depression when nitrogen was applied at the 
240 lbs. per acre plow-down rate. (Table 3). T he depression in yield was 0b­
served only for the sodium nitra te and ammonium nit rate nrriers, however. 
T hese effects are in general agreement with the observation that soybeans are 
especially sensitive to injury, as seedlings and small plants, by salts of mono­
valent anions su(h as chloride and nittatc. 

The non-nodulating soybeans whi(h received no supplemental nitrogen 
treatment yielded approximately 15 bushels pet acre less than the auk 50ybems 
grown in equivalent non-treated plots. A plow-down application of 60 pounds of 
nitrogen per a<:te i!\Creased the yield of these non-nodul1ting soybe2ns by tlutt 
to five bushels per a(re. No additional yield response resulted from plowing 
down nitrogen at nres higher than 60 pounds per acre. 

Sidc-dress treatment of these non-nodul1ting soybeans with 100 pounds per 
u re o f nitrogen resulted in higher yields in genenl than did the plow.down ap-

, 

• 

• 

• 

, 
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pliotions. Of the thre~ times at which side·dress appl ications were made, that at 
the full bloom stage which occurred just prior to a four-inch rain resulted in the 
highest yields. 

In gener:tl, the highest yields of non-nodulHing soybeans receiving suppk­
mentll nitrogen were no higher than those for well nodulated Clark soybeans 
which received no nitrogen trorment. 

For the yell 1959, the Clark soybelns (Table 4) ouryielded the non·nodulat­
ing soybeans (Table 5) by less than one bushel per acre suggesting that nitro­
gen WlS nOt as limiting for these non-nodulating soybeans as it was in 19'$. 

TABLE 3-THE YIELD OF KON- NODUUTlNG SOYBEANS AS INFLUENCED BY 
DIFFERENT NITROGEN FERnUZER TREATMENTS IN 1958 

Rate and Time of 
Applying Treatment 

None 

Plowdown before planting 
60 lbs N/a.cre 

120 lbs N/aere 
240 lbs Nlacre 

Sidedress 100 Ibs N/aore 
at early bloom 
at full bloom 
at small seed 

LoS .D .. 05" 7.6 

Control 

31.3 

Nitrogen Carrier 
Ammonium Ammonium Sodium 

Urea Sulfate Nitr ate Nit rate 
yield in bu/acre 

34 . 5 36.6 35.5 31.4 
31.8 29.3 32 . 5 29 . 4 
37 . 8 38. 1 26.4 28.9 

39.9 44 . 5 39.4 31. 2 
44.3 48.1 45.0 42.6 
34.6 36 . 9 41. 7 37.0 

TABLE 4-THE YIELD OF CLARK SOYBEAN'S AS INFLUENCED BY DIFFERENT 
NITROGEN FERTILIZER TREATMENTS IN 1959 

Rate and Time of 
Applyt.ng Treatment 

None 

Plowdown before planting 
60 lbs N/acre 

120 lbs N/sere 
240 lbs N/aere 

Sidedress 100 lbs N/aere 
at early bloom 
at full bloom 

Control 

30.2 

Ur ea 

34.0 
34. 2 
32 .1 

31.2 
32.3 

Nitrogen Carrier 
Ammonium 

SUlfate 
yie ld In 

30.0 
30. 8 
34.2 

31.0 
31.7 

Ammonium Sodium 
Nitrate Nitrate 
bu/acre 

32.0 
30 .6 
32.8 

31.4 
29.2 

31. 8 
31. 6 
33 . 5 

30.7 
32 . 0 
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TABLE S- THE YIELD OF I'ON-NODULA.TING SOYBEANS AS INFLUENCED BY 
DIFFERENT NITROGEN FERTILIZER TREATMENTS iN 1959 

Nitrogen Carrier 
Rate and Time of Ammonium Ammonium Sodium 

None 29.8 

Plowdown before p1antini 
60 lbl N/acre 31. 7 30.4 27.4 29.7 

120 Ibs N/acre 33.0 35.S 30,3 32.6 
240 lb. N/acre 33 . 6 32.2 33,4 33.0 

Sldcdreas 100 Ibs N/acre 
at early bloom 31,3 28.7 27.7 27.4 
at full bloom 30.4 26.8 30,3 31.4 

Funhermore, chere were no nitrogen deficiency symptoms apparent in the soy­
be~n vegetation dur ing the yellr. This adetjultc supply of nitrogen mly have ~. 
suIted, in pm, from residual nitrogen of the previous year which became mixed 
co a certain extent among the sm:dl plots as l result of the various o~r2tions 
connected with prepa.ring the seedbed. In :lddition , the different weacher condi­
cions associated wich the twO growing se:lsons may hav~ effected differ~nt rares 
of nitrogen mineralization as w~l! as different ni t rogen demands by the gro'o,ling 
soylx"1ns. 

The depression in yields associated with the plowing under of large amounts 
of nitrate niuogen which was noted in 19'8 did not occur in 1959_ The aVO"1ge 
yields of nitrogen treated plots were JUSt slightly higher than those of control 
plors, but no statistically significant d ifferences could be: d~tected, 

The r~su l ts of the study conducted in 1960 were similar ro those obtained 
in 19'8. The Clark variety of soybean receiving no nitrogen treatment (Table 
6) yielded approximately three bushels per acre more than did the untreated 
non-nodulating variety (Table 7). The Clark variety when treated with nitrogen, 
yielded slightly higher than when it received no supplemental ferti!i~er nitrogen. 
but the difference was nOt statistically significant. 

The yield of non-nodulating soybeans was significantly increased by treat­
ment o .. ith nitrogen. The observed response was not as marked, howe .... er, as that 
noted in 1958. Only one bushel per acre of increase in yield over the control 
could be attributed to plowing down nitrogen at the rate of '0 pounds per acre 
for these non-nodulating soybc:ans. Plowing down nitrogen at the ra te of 100 
pounds per acre resulted in a yield increase of nearly four bushels per acre. When 
the 100 pound rate was applied as a side-dress ueatment the yield response was 
only about one-half of that for the plow down treatment. 
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TABLE 6- THE YIELD OF CLARK SOYBEANS AS INFLUENCED BY DIFFERENT 
!<.'ITROGEN FERTIUZER TREATMENTS IN 1960 

Rate and Time of Sub-plot Treatments 
Applyin&' Treatmenti' Ammon.l.um 
(main I2lot treatmentsl Control Ure. Nitrate 

yield in bUllhels per acre 
Plowdown before planting 

50 lbs N/acre 28.3 28.2 26 .6 
100 lb. N/acre 26.0 27.8 26.2 

51dedre .. 100 lb.l N/acre 
at bloom 26.0 28.6 28.' 
at seed .et 26.1 27.6 28.2 

No algnU1cant dUferences attr ibutable to treatmenta. 

TABLE 7-THE YIELD OF NON-NODULATING SOYBEANS AS INF LUENCED BY 
DIFFERENT NITROGEN FERTILIZER TREATMENTS IN 1960 

Rate and Time of 
Applying Treatment 
(main plot t reatments) 

Plowdown before planting 
50 lba N/acre 

100 \be N/acre 

Sidedren 100 lbe N/ acre 
at bloom 
at leed let 

Meana for sub-l2lata 

Sub-l2lot Treatments 

Control 

".0 
24.2 

24.1 
23.3 

23.9 

Ammonium 
Urea Nitrate 

yield 111 bu/acre 

24.' 
27.6 

26.0 
2<.7 

25.8 

25.2 
28. 1 

26.8 
24.8 

26.2 
L.S.D. 05 for compartsons among sub-plots Within main plots., 2.9 . 
L.S.D. :05 for comparisons among mean yields (or eub-plots - 1. 4 . 
L. S.D .. 05 for comparisons among mean yields for main plots .. 2.0 . 

"'yield of control plot waa not used in calculating these means. 

25.0 
27.8 

26.4 
U .• 

In gencn.l for the three diverse seasons during which (he experiment was 
collducted, (nc well noduhted auk ~riety of soybeans ~ve no significant )'ield 
response to nitrogen fc:rtiliu:r treatment. 

The non.noduhting variety of soybe2ns, responded in terms of higher }'ic:lds 
to nitrogen fertil izers but only undet conditions whtte the soil 'I'.';1S nitrogen de· 
ficient. The beSt yidds obt1ined through fertilization of the non.noduhting so)"· 
beans wefe no better than those: obtained for the unfen:ilited nodulated soyban 
v:ll'lety. 

The possibility of depfessing yields o f soybe1ns by 1dding large amounts of 
nitrogen was indicated in one season of the three during which the study w:lS 
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conducccd. The nitrate form of nitrogen appc:ored to be more injurious than the 
ammonium form. 

Seed Weight 

The weights per 100 harvested soybean seeds were found in some cascs, to 

be influenced by the nitrogen treatmentS. In 1))58, the weights per 100 seeds were 
obtained (or only one repliadon or the four which were h;uve5reQ for the esti­
mation of yield. The resuhs (Table 8) indicate that the plow-down applincions 

TABLE 8-THE SEED WEIGHT OF CLARK SOYBEANS AS INFLUENCED BY 
DIFF ERENT NITROGEN FERTILIZER TREATMENTS IN 19:18 

Nitrogen Carrler 
Rate aDd Time of 
Applying Treatmell.t 

None 

Plowdown before planting 
60 lbs N/acre 

120 Ibs N/ac:re 
240 lbs N/acn! 

Sidedres! 100 Ibs N/scr<! 
at early bloom 
at full bloom 
at small .eed 

Control 

17.02 

Ammonium AmmOfl1um SodiIUn 
Urea S\llfate Nitr ate Nitrate 

IS.90 
14.. 86 
1<1.84 

17 .M 
16.34 
18.26 

il"amIJ per 100 leeds 

15.90 
16.02 
15.06 

1~. 66 
17.98 
111.3~ 

HI.48 
16. 50 
16.90 

17.S7 
17 .04 
17.42 

16.58 
15.93 
15.30 

1~.40 

16 .00 
16 . 94 

of ni trogen to the dark soybeans resulted in :a general ttduction in seed weightS. 
The sid«lress tre:atmentS seemingly h:ad no effect. The reducuion in seed weighcs 
:acoomp:anying the plow-down nitrogen tre:atments did not V3rf consistendy with 
the nte of niTrogen :applied as 'N2S the case for the yidds. The corrc:lation coef­
ficiem between yield md sc:ed size 'N2S not significant (r = .139). 

For the non-nodulning beans grown in 19'8, the cratmem with nitrogen 
appears co have had a positive influence on seed weight (Table: 9)_ However, 
with no repliotion the results for the one year done are not very conclusive. 
The corrc:lation coefficient between yidd and seed weight for the non-nodulating 
~riety was negaTive and again statistiolly no t significant (r = -.021). 

For the yar 19'9 when the )'idds of the tWO \'aric:ties of so)'beans under 
study were similar and neither W2S significantly influenced by tratment with 
nitrogen, the seed weights for the Clark variety were also gener:ally unifonn 
(Table 10). The seeds of the nitrogen treated non-nodularing beans, however, 
were signifiontly h~vier dun those receiving no fertilizer nitrogen (Table 11). 
In genen! there was a slight increase in seed weight as the rate of plow-down 
tratrnen{ wu incre:ased from 60 to 240 pounds per acre of niuogen. Slight dif­
ferences occurring for the different rimes of applying the side-dress tre:atment ,arc: 
of questionablc: significance. The cotrdarion coefficients between yidd md seed 
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TABLE 9- TIlE SEED WEIGHT OF !'ON-NOOULATING SOYBEANS 
AS INFLUENCED BY D1 F FEREKT NlTROGEK FERTILIZER TREATMENTS IN 1958 

Nitroge n Carrier 
Rate and Time of 

None 

Plowdown before planting 
60 Ibs N/acre 

12<1lbs N/acr e 
Z4{) lbs N/ acre 

Sidedress 100 1b8 N/acre 
at early bloom 
at full bloom 
at 51111111 seed 

13.20 

13 . 34 
12 . 32 
14 . 94 

14 . 41 
14 . 14 
14. 58 

Ammonium Ammonium Sodium 

grams per 

13 .45 
15.50 
13.44 

15.80 
14 .62 
13 . 07 

14. 72 
14.58 
15 . 10 

14. 08 
13 . 54 
15.14 

13 . 19 
15 . 50 
14 . 96 

14 . 10 
14 . 09 
14 . 66 

TABLE 10-TIlE SEED WEIGHT OF CLARK SOYBEANS AS INFLUEKCED BY 
DlFFEREKT r."ITROGEN FERTILIZER TREATMENTS IN 1959 

Nitrogen Carrier 
Rate and Time of 
Applying Treatments 

None 

Plowdown before planting 
60 Ibs N/acre 

12<1 Ib8 N/aere 
Z4{) lb8 N/acre 

Sldedress 100 1b8 N/aere 
at early bloom 
at full bloom 

Control 

14.8 

Ammonium Ammonium Sodiu.m 
Ur ea Sullate Nitrate Nitr ate 

14 . 6 
14 . 7 
15 . 0 

15 . 3 
14. 7 

14 . 6 
14 . 8 
14. 6 

15.4 
14 . 9 

15 . 1 
14. 6 
14. 9 

15 . 0 
15 .1 

14 .7 
14.7 
14 . 9 

14. 7 
14 . 8 

weights were .042 and .124 respectively for the Clark and the non.noduhring 
varieties. Neither of these coefficients W2S signifinm. 

The seed weights for the crop grown in 1960 were markedly lower than 
those for the other twO SC2Sons. This W2S probably because the r2infall W'oI.S mQ!jt 
limiting during the latter pan of the 1960 growing SC2son. As W2S true in 19~8, 
the seeds of the Clark variety (Table 12) were again heavier than those of the 
non.nodulating variety (Table 13) when nOt treated with nitrogen. 

For the Clark variety there was no signifinnt difference in seed weight 
among the units of seed harvested fcom the plots receiving the differcm nitro­
gen treatments. A significant correlation coefficient of .403 between yield and 
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TABLE U-THE SEED WEIGflT OF NON-NODULATI NG SOYBEANS 
AS I NF LUENCED BY DIFFERENT l\:l TROGEN FERTILIZER TREATMENTS IN 1959 

Nitrogen Carrier 
Rate and. Time of Ammonium Ammonium Sodium 

-~"---'=~'----..!!! 

NO~ 

P1ow<1own before planting 
60 lb. N/ at!re 

1 2(1 lb. N/.ere 
2-40 lb. N/at!re 

Sided.ri!u 100 Ibs N/acre 
at early bloom 
at full bloom 
at .mall .eed 

L.S.D •. 05 •. 6 

14. 3 

14. 8 
15.4 
15.7 

15 . 6 
15.6 
14.8 

15. 2 
15.2 
H. 2 

1 ~.e 

15.4 
H.4 

1 5 . ~ 

15.4 
15 . 8 

15.2 
15.4 
15.4 

14 .7 
15.4 
15.8 

15. 3 
14.9 
15.4 

TABLE 12- THE SEED WEIGHT OF CLARK SOYDEANS AS INFLUENCED BY 
DIFFERENT NITROGEN F ERTILIZER TREATMENTS IN 1960 

Rate and Time of 
Applylnl Treatment 
(maln plot treatment.) 

Plowdown before planting 
50 It. N/aere 

100 lba !II/acre 

Sidedre .. 100 Ibs N/aer e 
at bloom 

Control 

ll .8 
11. 8 

11. 5 

Sub-plot Treatment. 
Ammonium 

Urea Nitrate 
grana per 100 seeell 

11 .6 11.4 
11 .6 11. 5 

11.5 11 .8 

Stt<i weight was found for these Clark soybeans. This would indicate that tke 
random variation in yield was associated with a similar variation in seed weight. 

The sc:c:d weights of the non-nodulating soybelns varied. with the different 
tales al which the nitrogen treatment was plowed down. This sc:c:d weigh! was 
about four percent gr~ter for the samples from plots tr~tc:d with '0 pounds of 
nitrogen per acre as compared with that from untreated plots. The value was 
about nine percent greater for samples from plols trea ted with 100 pounds of 
nitrogen 15 compared with that from untreated plots. The fWO nitrogen carriers 
under study gave similar results. 

The correhtion coefficient bc:twc:c:n yield and seed weight for the non-nodu· 
lating beans was highly signi6cant (r = .532). This correlation indicaJe$ that 
about 27 percent of the variation in yield among the various plots could be at· 
tribute<! to variations in the weights per see<!. 

• 

• 
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TABLE IS-THE SEED WEIGHT OF NON-NODULATtNG SOYBEA"'S AS 
INFLUENCED BY DIFFERENT NITROGEN FERTILIZER TREATMENT IN 1960 

Rate and Time of SUb-l:!lot Treatments 
Applying Treatment Ammonium 
(main plot treatments) Control Urea Nitrate 

grams per 100 seeds 
Plowdown before planting 

SO l ba N/ acre 11.4 11. 9 11 . 8 
100 Ibs N/acre 11.3 12.3 12.4 

Sidedress 100 lbs N/aere 
at bloom 11.4 11 .S 11.9 
st seed set 11.3 11. ~ 11. 2 

Means for sub-plots 11.4 11.8 11 . 8 
L.S. D . . 05 for eomparlsons ameng sub- plots within main plots •• 4 
L. S. D . . 05 for eomparisons among meanS for sub- plots •. 2 
L.S .D . • 05 for eomparlsons of means fer main plots·.5 

"yield of control plot was not used when ealeulating these means. 

Percentage of Nit rogen and of Fat in the Soybean Seeds 

Means· 
foe 

M"o 
Plot 

11.8 
12.4 

11 .7 
11.4 

The percenrages of niuogen and of far in the seeds of the Clark soybe:l.lIs 
grown in 19'8 He reported in Table 14 and Table 0 respectively. T he resultS 
indicate that the various nitrogen treatments have nor significantly changed the 
composition of the Clatk soybean with regard to these twO components. 

The percentages of nitrogn and of far in the seeds of rhe non.nodulatmg 
soybe:ms grown in 1958 a« reported in Table 16 and Table 17 respectively. The 
results show tbat the seed harvesred fro m plots which had been fertilized with 
nitrogen is, in general, higher in percennge of nitrogen and lower in pet<::enrage 
of fat than seed from plots which received no nitrogen fertilizer. The influence 
of even the bighest rate of fertilizer treatment did not, however, alter the com­
position of the seed ro the extent th:.l.t it became the same as that for tbe Clark 
vatiety. Regardless of treatment, the percentage of nitrogen of the Clark so),­
bean was higher than thar for the non.nodulating soybeans seed and tbe per­
centages of fat of the Clark ~ was lower than that for the non-nodulating soy­
bems. 

Since these chemical analyses were obtained for only one r~plication of each 
trt:l.tment under study in 1958, it is not possible to attach statistical significance 
to the differences among the various trt:l.tments. 

The percenrages of nitrogen and of fat in the seeds of the Clark soybeans 
grown in 19~9 are reported in Table 18 and Table 19, respectively. Tbese reo 
,ults show that the nitrogen treatmentS under study, again, did not signifiCltldy 
influence the composition of these well nodulated soybeans with regard to ni­
trogen and fat in the seed. 
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TABLE 14-TH E PERCENTAGE O F NlTROCEN IN THE SEEDS OF CLARK 
SOYBEANS AS INFLUENCED BY DIFFEREl\1' NITROGEN FERTILIZER 

TREATMENTS IN 19$8 

Rate and Time oC 
Applying Treatment 

None 

Plowdown before planting 
601w N/lere 

120 lbe 1'1/ acre 
UO It» N/Rere 

Stdednaa 100 lhII N/ tere 
at euly bloom 
at full bloom 
&t .mall aNd 

Control 

6.88 

Nitrogen Carrier 
Ammonium Ammonium. 5ocUum. 

Ur ea Sulfate Nitr ate Nitrate 

6.72 
6.78 
6.85 

6.65 .. " 
6.83 

6 . 85 
6.64 .. " 
6.68 
6.81 
6.82 

.. " 6.86 
'. 80 6.69 
•. « 8.70 

6.68 .. " 
6.75 6.71 
7.01 6.81 

TABLE U-TIIE PERCENTAGE OF FAT IN THE SEEDS OF CLARK SOYBEANS 
AS INFLUENCED BY DIFFERENT NlTROGEN FERTILIZER TREATMENTS IN 1958 

Nitrogen Carrier 
Rate IlIld Time of 
Applying Treatment 

None 

Plowdown before planUng 
60 lba Nlaere 

120 lba N/acre 
240 lbe N/acre 

Sidedre .. 100 11» N/ acre 
at e&rly bloom 
at full bloom 
at amall ned 

Control 

18 . 08 

Ammonium Ammonium Sodium. 
urea Sulfate Nitrate Nitrate 

17 .58 
17.83 
17 .19 

18.11 
17.71 
17.89 

11.25 
17 .50 
18. 10 

18.42 
17.65 
17.57 

18.05 
18.20 
18.52 

17.57 
17.51 
16.91 

17. 77 
11.29 
17. 55 

11. 81 
17 . 59 
17.46 

The percent:l.ges of nitrogen lind of fat in the mds of the non-nodulating 
soybelns grown in 19~9 1fe reported in Table 20 lind Tlble 21 respectively. 
These results indiC1te dat the nitrogen fertilizer treatments C1used significant 
incra.sts in rhe pcrcennges of n itrogen and significant de<:reases in the percent-
1ge of &t in rhe seed which WlS produced. The percentage of nitrogen in the 
seed W1S positively conei1reci lind the perctntage of flu W:l..S negnivdy COlttlated 
with the late lit which the nitrogen W2$ plowed down. T he time of lpplying 
the nittogen as 1 side-dress treatment, also, caused differences in the composi­
tion of the seed. The e2rlier times of appliC1tion were associ1.ted with the higher 
percentages of nitrogen and the lower percentages of fat. There 1'115 no signifi­
cant difference in composition of the seed which could be :mributed to use of 
the different nitrogen curiers under study. 
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TABLE I6-THE PERCENTAGE OF NITROGE N IN THE SEEDS OF 
NON-NODULATING SOYBEANS AS INFLUENCED BY DIFFERENT FERTIUZER 

TREATMENTS IN 1958 

Rate and Time of 
Applying Treatment 

None 

Plowdown before planting 
60 lbs N/acre 

120 lbs N/acre 
240 lbs N/a.cre 

Sidedress 100 lbs N/acre 
at early bloom 
at full bloom 
at small seed 

Control 

5.31 

Nitrogen Carrier 
Ammonium Ammonium SodIum 

Urea Sulfate Nitrate Nitrate 

6.38 
5. 09 
5. 93 

'.9< 
5. 72 
5. 61 

5. 41 
5. 71 
5.61 

5.87 
5. 76 
5. 30 

5 . 66 
5.63 
5.14 

5 . 53 
5.35 
5.58 

5.13 
5.78 
6.09 

5.45 
5.89 
~.77 

TABLE I1_THE PERCENTAGE OF FAT IN THE SEEDS OF NON- NODULATING 
SOYBEANS AS INFLUENCED BY DIFFERENT FERTILIZER TREATMENTS IN 1958 

Nitrogen Carrier 
Rate and TIme of Ammonium Ammonium Sodlwn 
AE.I!Il!:!ng; Treatment Control Urea SUlfate Nitrate Nitrate 

Kone 20.74 

Plo","('Iown before planting 
60 lbs N/acre 2.0.39 21. 09 20.35 21. 15 

120 Ibs N/acre 2.0.99 20.03 20.25 19 . 98 
240 Ibs N/acre 19.70 20.07 19 . 92 18.87 

Sidedress 100 lbs N/acre 
before bloom 19 . 46 19. SS 20.53 20.49 
full bloom 19.56 19.83 20.76 19.65 
small seed 19.82 20.98 19.74 19.37 

The auk soybe:m seeds from rhe 1959 crop were again higher in per«:ntage 
of nilrogen :rnd lower in ptrcentage of fat rhan were the seeds of the non·nodu­
lating soybe:ms which re<;eived no nitrogen Ileatment. The non-nodulating soy­
beans which had ~en treated with 100 Ibs. or more: of nitrogen, however, were 
altered in composition to the extent that their nitrogen percentages were as 
high as, and their fat percentages were as low as those for the aark soybeans. 
The highest rate of plow-down treatment (240 lbs. NI A) yielded soybeans with 
nitrogen ptrcentages higher than and fat percentages lower than the correspond­
ing Cl:uk soybeans. 

The applic.ttion of nitrogen fertilizers in 1960 to the Clark v:uiery of soy­
beans again failed to cause a Significant change in the nitrogen or fat comen! of 
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TABLE I S- THE PERCENTAGE OF NITROGEN IN THE SEEDS OF CLARK 
SOYBEANS AS INFLUENCED BY DIFFERENT NITROGEN FERTIUZER 

TREATMENTS IN 1959 

Rale and Time of 
Apply1n( Treatment 

None 

PJowdown berore planUna: 
80 lba N/acre 

120 ibs N/aere 
240 Iba N/acre 

Sidedren 100 lbs N/acre 
at early bloom 
at rUll bloom 
at small seed 

Conuol 
6.11 

Nitrogen Carrler 
Ammonium Ammonium Sodium 

Urea Sulfate Nitrate Nitrate 

6. 18 
6.12 
6.19 

6.15 
6.17 
6.18 

6. 16 
6.16 
6.14 

S.19 
6.31 
6.22 

6.24 6.09 
6 .16 6.17 
6. ,. 6.18 

.. " 6.21 
6. 18 6.14 
6.19 6.13 

No significant differences attributable to treatment. 

TABLE IS-mE PERCENTAGE OF FAT IN THE SEEDS OF CLARK SOYBEANS 
AS INFLUENCED BY DIFFERENT NITROGEN FERTILIZER TREATMENTS I N 1959 

Nitrogen Carrier 
Rate and Time of 
AppM!I( Treatment 

"one 

Plowdown before planting 
60 11>3 N/acr e 

120 11>3 N/acre 
240 lbtl N/acre 

Sidedreu 100 lbs N/acre 
at early bloom 
at full bloom 
at email seed 

Control 
20. 17 

Ammonium Ammonium Sodium 
Urea Sulfate Nitrate Nitrate 

20.14 20.32 20.22 20.13 
20.21 20.33 20.24 20.20 
20.34 20.13 20. 18 20.12 

20.40 20.3 1 19.92 19.94 
19.92 20.28 20.11 19.89 
20.36 20.08 20.19 20.20 

NO significant difCerencee attributable to treatment. 

the seeds. Table 22 and Table H report the perCentlge of nitrogen lnd of filt 
respectively for these soybean seeds. 

For the non.nodulating soybeans grown in 1960, the application of fertilizer 
nitrogen again resulted in a significant increase in the percentage of nilrogen 
(Table 24) and a significant decrease: in percentage of fat (Table 25) in the seeds 
which were produced. T he positive cond:ation between percentage nitrogen in 
the seed and (he fate of fertilizer applio.tion and the ne~rive correlation be. 
t9.·een the percentage fn in the seed and the rale of fertilizer applicltion were 
simibr to those: noted for the 1959 crop. The influence of the rime 11 which the 
nitrogen was applied as a side-dress treatment to these non· nodulating soybeans 
also was similar to rhat noted in 19~9 . The C2rlier application gave the higher 
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TABLE 20-THE PERCENTAGE OF NITROGEN IN THE SEEDS OF 
l'ON-KODULATING SOYBEA."1S AS INFLUENCED BY DIFFERENT NITROGEN 

FERTILIZER TREATMENTS IN 1959 

Rate and Time of 
Applying Treatment 

None 

Plowdown before planting 
60 lbs N/aere 

120 Ibs N/aere 
240 100 N/aere 

Sidedress 100 Ibs N/aere 
at early bloom 
at full bloom 
at small seed 

L.S.D •• OS" . 14 

Control 

5.86 

Nitrogen Carrier 
Ammonium Ammonium Sodium 

Urea Sulfate Nitrate Nitrate 

5.98 
6.19 
6.32 

6. 27 
6.19 
6.02 

6.00 
6 . 17 
6 . 28 

6 .25 
6. 08 
6 .11 

6.02 
6.18 
6.36 

6.29 
6.15 
6.10 

6. 01 
6.11 
6.36 

6.21 
6.13 
6.08 

TABLE 21-THE PERCENTAGE OF FAT IN THE SEEDS OF NON-NODULATING 
SOYBEANS AS INFLUENCED BY DIFFERENT NITROGEN FERTILIZER 

TREATMENTS IN 1959 

Rate and Time of 
Applying Trestment 

None 

Plowdown before planting 
60 100 N/acre 

120 too N/acre 
240 Ibs N/scre 

Sidedress 100 100 N/acre 
at early bloom 
at full bloom 
at small seed 

L.S.D . . 05 - .58 

Control 

20 . 88 

Nitrogen Carrier 
Ammonium Ammonium Sodiurn 

Ures Sulfste NitrlLte Nitrate 

2Q . 71 
20 .14 
19 .70 

20 . 16 
20.13 
20 . 44 

W .70 
20.10 
19.85 

20 . 15 
20.56 
20.23 

20.52 ".'" 20.08 20.09 
19.88 19.72 

19.98 19. 70 
20.36 20.16 
20.36 20 . 25 

nitrogen and lower fat level in the s~. There w~s no difference in nitrogen or 
fat content which could be attributable to usc of different nitrogen C1Irricrs. 

The relative differences between the nitrogen contents of the twO varieties 
of soybean s~s were similar to those noted for the 1958 crop. The response to 
nitrogen of the non-nodulating beans was not enough to yield nitrogen per· 
centages in the seed which were as high as those observed for the Clark variery. 
The rate of nitrogen treatment both :as plow-down :and side-dress of the non· 
nodulating beans. however, resulted in :a lowering of the fat coment of the seed 
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TABLE 22- THE PERCENTAGE OF NITROGEN IN THE SEEDS Of CLARK 
SOYBEANS AS INFLUENCED BY DIFFERENT mTROGEN FERTILITY 

IN TREATMENTS IN 1960 

Rate and Time of 
Applying Treatments 
(main plot treatments) 

Plowdown before planting 
50 lba N/aere 

100 lbs N/aere 

Sidedress 100 Ibs N/acre 
at bloom 
at seed set 

Control 

6.68 
6.64 

6.66 
6.65 

Sub-plot Treatments 

6.59 
6. 62 

6.73 
6.69 

No significant differences attributable to treatment. 

Ammonium 
Nitrate 

6.62 
6 . 75 

6 . 71 
6 . 70 

TABLE 23-THE PERCENTAGE OF FAT IN THE SEEDS OF CLARK SOYBEANS 
AS INFLUENCED BY DIFFERENT NITROGEN FERTIUZER TREATMENTS IN 1960 

Rate and Time of 
Applying Treatments 
(mam plot treatments) 

P!owdown before planting 
50 Ibs N/aer<'! 

100 Ibs N/acre 

Sidedre ss 100 100 N/acre 

Contr ol 

18.37 
18.65 

at bloom 18.20 
at seed set 18.46 

Sub-plot Treatments 

Urea 

18.71 
18.18 

18.32 
18.37 

No significant differences attributable to treatment. 

Ammonium 
Nitrate 

18.60 
18.62 

18.28 
18.22 

so that it was as low as or lower than thllt for the corresponding Clark soybean 
seed. 

For the Clark V1Iriety of soybeans, the highesr percentages of nitrogen and 
the lowest percemages of fat were observed in 1958 which was the most ideal 
season wi th regard to moi~ture, of the three during which the study was con­
ducted. The lowest percentages of nitrogen and the highest percentages of fat 
for the Clark variety were observed in 1959 which was the season in which 
moisrure was mOSt limiting during the early summer months. 

For the non-nodulating variety of soybeans which received no nitrogen fer­
tilizer treatment, the highest nitrogen and the highest far contents were ob­
served in 1959, which was the season in which soil nitrogen was least limiting. 
Lower nitrogen and fat coments were observed in the other cwo seasons when 
moismre was more abund2.nt and soil nitrogen consequently bec2.me more limit­
ing. Furchermore, a grc:l.ter effect of the nitrogen rre2.!ments on both the per­
centage of nitrogen and percentage of fat in the seed was observed for the rwo 
Sc:l.sons during which the moisture W2.S not so limiting (1958 and 1960). 
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TABLE 24-THE PERCENTAGE OF NITROGE N IN THE SEEDS 
OF NON-NODULATING SOYBEANS AS INFLUENCED BY DIFFERENT t.'lTROGEN 

FERTILIZER TREATMENTS IN 1960 

Rate and Time of Sub-e lot Tnatments 
Applying Treatment Ammonium 
(main plot treatments) CODtrol Urea Nitrate 

Plowdown before planting 
50 lbs N/sere 5. 46 6.06 5.91 

100 lbs N/aere 5. 58 6.37 6.44 

Sidedress 100 Ibs N/acre 
at bloom 5.53 6.30 6 . 40 
at seed set 5. 33 5.96 6.13 

comparisons 
L.S. D • . 05 for comparisons amcmg means for sub-plots a .13 
L.S. D . . OS for comparison of means for main plota •. 18 

*Percentage for control plot was not used In calculating these means . 

Means * 
to< 

Main 
Plots 

5. 98 
6 . 40 

6.35 
6. 04. 

TABLE 25-THE PERCENTAGE OF FAT IN THE SEEDS OF NON-NODULATING 
SOYBEANS AS INFLUEKCED BY DIFFERENT NITROGEN FERTIUZER 

TREATMENTS IN 19£0 

Rate and Time of 
Applying Treatments 
(main plot treatments) 

Plowdown before planting 
50 Ibs N/acre 

100 Ibs N/acre 

Side dress 100 Ibs N/acre 
at bloom 
at seed set 

Means for sub-plots 

Sub-plot Treatments 

Control 

20. 10 
19.73 

19 . 86 
20.4£ 

20.04 

U~. 

18.82 
17 . 99 

17 . 92 
18. 3£ 

18.27 

AmmOnillm 
Nitrate 

19 . 40 
18. 02 

17 . 52 
17.81 

18.19 
L. S. D . . 05 for comparisons among sub- plots within main plots a .67 
L.S.D . 05 for comparisons among means for sub-plots· . 33 
L.S. D. : 05 for comparison of me ans for main plots •. 86 

- Percentage of control plot wa.s not used In calculating these means . 

Means · 
to< 

Main 
Plots 

19 . 11 
18.00 

17 .72 
18. 08 

A negative corrd:1tion between the percentage of nitrogen and percentage of 
fat was consistently observed as one noted the diffetences in concentration of 
these components in the seed as they were related to the diffetent varieties un· 
det study, the different sasons under study, and the influence of nitrogen treat· 
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mem on the non-nodulating variety of soybeans. 

SUMMARY 

A study of different nitrogen fertilizer Ue1,tffiCms for their e!feet on yield 
and seed quality of the Ouk variety :lnd a non-nodulating varicty of soybeans 
wu conducted over a period of three growing seasons. The soybe:ms wen: grown 
on :1 clayp:m soil which had been adequately fertilized with calcium, phosphorus, 
and potassium. 

The nitrogen trtatments did not result in any increase in yield of the Cluk 
soybeans. Nitrogen fcrriliurion did, however, resul! in significant increases in 
yield of the non-nodul:Hing so~:lns in ['Wo of the seasons which were apP;1I­
emly associ1ted with limited soil niuogen. In one of Ihesc cases the side-dress 
treatments were slightly superior to the plow-down trearmcnrs. In 1he other case 
the reverse was 1CUC. Even when given a liber21 nitrogen treatment, however, 
t he non.nodulilting soybeans yielded no higher than the well nodulilted CI:ark 
soybea.ns. 

There was little or no evidence that the scro weight of the Cluk soybeans 
was influenced by the nitrogen treatments under study. The seed weightS of che 
non-nodulating soybeans, however, werc found to be affe<ted by the nitrogen 
treatments. The mllXimum effect was an increase in seed weight of no more than 
10 percent. T he .seed weight was generally correlated with the yield for these 
non·nodulating soybeans. The coefficient of correlation was rather low, however, 
which would indic2te thilt at best only a small part of the yield vuiation at­
tributed to the different treatments could be explai ned by variation in seed 
weight. It is assumed thilt a factor of grearer impom.nce in explaining the effect 
of treatment on yield is thilt of the number o f ffiilture seeds which wete pro­
duced. Significant differences in seed v,'eight othet than those related to variety 
or treatment differences were obSC1"ved ilmong the three crops of soybeans pro­
duced. These differences were assumed to be related to the supply of moisture 
during the latter part of the growing season. 

The perCentilges of n jtrogen and 6.t in the Clilck soybean seeds appeared to 
be influenced somewhat by the differences in weather which were noted for the 
three growing seasons during which the study was eondueted. The composition 
of these soy~ with tl."gard to nirrogen and ht was not, however, affeCted by 
the different nitrogen treatments under study. The per<enrage of nitrogen and 
fn in the non-noduluing soybean seeds was signi6candy influenced by the niero­
gen treiltments. In general, the percentage of nitrogen was posi t ively correlated 
and the percentage of be was negatively correlated with the rate at which ni· 
trogen was plowed down. Side-dress trea tments ilt the b loom stage had a greater 
influence on composition of the seed dan did side·dress treatments luer during 
.seed set. Only in the one ~on during which moisture v.-as most limiting did 
the nitrogen treatment alter the composition of the non.nodulating soybean seed 
to the extent that the resulting percentage nitrogen was higher l1ld the resulting 
perCentilge of fat was lower eb..a.n for the Clark viltiety. 
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