RESEARCH BULLETIN 797 APRIL, 1962
UNIVERSITY OF MISSOURI COLLEGE OF AGRICULTURE
AGRICULTURAL EXPERIMENT STATION
ELMER R. KIEHL, Director

Nitrogen Fertilization of Soybeans

G. H. WAGNER

(Publication authorized April 3, 1962)

COLUMBIA, MISSOURI




Table of Contents

DI OO RN et 0 it e BT i e S O e T i B 3
Beview Of LILELAMIIC. . . .ococmn s siniain smssains dinson s e s i sinlann s s 3
Experimental Procedure
SO N Iy o 0 R A et p st s S e e 5
Plot Desigh sttt peisie e stunasamenin o 5
et CONIBBIE .. « s i o8 ndie o e a2 e S i 6
I icropen” Treatnenie: comwissmmies ot oo s M e 7
L arves TN PROCEHINICE. < o v sbuitinis i iosisie Sin st sars's RS 0 S 7
CHURITER TRER .« o b h it e i e i O TS R S 7
Results and Discussion
Yields. ..o 8
Seed Weight. . ... ... ... 12
Percentage of Nitrogen and of Fat
Jn-Ehe SOYPEAt BECE . Jun Pl S s s s s s 15
EORERAIEREIENF oo cp i it et i o i SRR o A B RPR E  its 22



-ION] ‘U2FONTU TIM YA PIIEIN U PEY NG PIIF[MOOUT UIIQ 10U PBY UdIYMA
asoy2 Yaim paredwod 2194 sUBaq40S PIIE[MOOUT 2IoYm EMO] 3B Aprus B uy
‘uafonu redurw 4q parddns Suraq st auerd oy jo Juswarmbar usfonu oy
30 1u2012d Oz MOQE USYM SUEIGLOS JO MO0 PINOA UONEXY USFONTU WNWIKEW
ey 21EJIPUT SUONIEFNSIAUT OM3 IS3YI JO SIMSIT PIUIQUIOD Y3 ‘IOWIIYIINJ
suope usfoniu paxy Areonorquis uo Furpasy axom £oqa Jr sppatd wnwxew ure:
-1¢ 10U p[no> suraqfos 18y pa1safFns s1axiom jo sdnoid asoya jo qog “siuerd
242 jo yamoId paseardur yFnorgy Lpuaredde ssoooad uvonexy usfonru sya aigg
-NWNS p[nos usFonru JIUESIOUT JO SIUNOWE [[BWUS JBYl PasOYs ‘Aprus Je[rwis e
ut ‘(1) moworeyireg put so[[y 12387 ‘uondwnsuod Jued (101 3y 30 1wu2d1ad ¢
UTY1 2JOW OU 0 PAIUNOWE 11 B3 JUIXI SYI 03 UONEXY UFONIu 2oMpar pinoa
usSonyu [eI2UIW JO SIUNOWE 3FIE[ B3 PIIEJIPUT SULIGAOS JOJ SIMSAT JIDYL, "PUIY
SIY1 JO SITPTIS JO an[eA Y1 pamoys 181y (g) zardweryy pue uewiony ved oy
4q pasn Furaq uafontu jo urdo a1 23en 03 se os usfonu paffer N Fuisn
Aq paureiqo uaaq sey uonexy usoniu uo Lddns usFonru [ersurw Y3 Jo 153§
-J° Y3 JO IOUIPTAS 22231p ‘sTEIA 1U221 Uy ‘uonexy uaFonIu syl pur UOHE[MPOU
] pinos Surmosd st ownSay € yorym ur [10s € ur usFonru [eISUTW jO SIUNOWE
381e] jo 3duasard aya yeys siead Auew 1oy paadadde Aq[erousd usaq sey 3y

HANLVIILIT 30 M IIATE

‘1o1ew J1ued1o jo uonezijerduiw £q
ISAI[SP UED S[I0S LIMOSSTY SOW ueyy uafomnru srow A[qeISpISu0d ST SIYL "IUIW
-3[2 s1y3 jo spunod 9¢1 ureauod prnos uafoniu uadad ¢'9 Yum uresd jo dom
2ysnq op v uswarmbar uafonu ySiy e sey ueagdos sy Tios sy ur uaSonwy jo
[243] 213 jo 1uspuadapur A[[esausd oq 01 seadde sppatd uesqhos yFnoys uoag
‘s1Isorquids Jo duasqe 23 ur sueaqios Aq uonezinizy usSontu o1 ssuodsas
1211p € 328 01 2[qussod 3q aySrw a1 usyd ‘ann st siya J1 ‘uononpord pass ur pasn
3q pmod ‘digsuone[ar noiquiis 3y1 Jo 2ouasqe Y2 ur ‘yorym AF1ud 105 uerd
350y 941 yam Sunadwod ore erisideq 2say3 ey sistxd Auiqrssod Jy1 ‘910§919Y
drgsuonepa1 dnoiquis ay1 yFnorys aued asoy o2 £q 19w ST ‘I2AImOY ‘ErIAIdE]
Surxy uafontu 243 jo Juswarmbas £81ous sy, s19z1[119) usFoniu 01 sueaqhos
30 asuodsar oy sarw Apussedde digsuonear siya ‘srowIsyunyg Sunrwi J0u 218
sonsadord [esrsdyd o syusmnnu esutw jo Apiqeqrear oy j1 uaSoniu J[qe[EAE Ul
MO[ 2IE 1BY3 S[1OS UT [[2m m01§ 01 ueaqhos 2y 10§ a[qrssod ar sasjewr diysuone
-21 dnorquids sy 3 Y sisorquuds ur Fuiar] erI2108q I[pou 1001 Aq J[qE[TEAE
spew uaFonru drraydsoune 1os 3y woiy usfomniu 01 UOTIIPPE UT ‘$ISN T 1B
ur sdor waiey snouswnFs[-uou woly sIVYIP pue swnFo[ e st ueaqhos Iy,

NOILONAJOYILNI

YINOV X 'H D

SUEIqAOG JO UONEZI[NIO] UIFOIIN



4 M1ssOURI AGRICULTURAL EXPERIMENT STATION

man (7) found that the yield of inoculated beans was intermediate berween that
for uninoculated ones fertilized with 94 pounds of nitrogen and uninoculated
ones fertilized with 157 pounds of nitrogen. The nitrogen treatments as well as
the inoculation resulted in the production of seed which had a higher nitrogen
content and a lower oil content than that from uninoculated beans which were
not fertilized with nitrogen.

Several other workers have reported on the response by soybeans to nitrogen
fertilization of field soils. Mederski, Wilson and Volk (6) reported on several
different field tests which involved a total of seven different growing seasons.
These studies conducted in Ohio involved the use of ammonium sulfate at sev-
eral rates up to 200 pounds of nitrogen per acre. An increase in yield of from 1
to 5 bushels per acre artributed to the fertilizer was observed each season except
1949 which was a year in which very high yields were obrained with no treat-
ment. In comparing plow-down with side-dress applications (at flowering) they
found that the side-dress applications were superior. The work of Lathwell and
Evans (4) provides an explanation 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 retained
was dependent upon adequate nitrogen during the bloom period. The higher
yields were attributed to a higher number of pods being retained.

Lyons and Early (5) working in Illinois conducted a study of the effect of
fertilization with ammonium nitrate on the nodulation, 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-dress ap-
plication at flowering. Nodulation was decreased 80 to 90 percent, seed yield was
increased by about 10 bushels per 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 adequate 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 in this season was only slightly depressed by the treat-

ments.
In general, one must conclude that these studies involving nitrogen fer-

tilization of soybeans indicate that there may be seasons in which the soybeans
will show a significant positive yield response to nitrogen fertilizaton. These
responses are not striking, however, and are not clearly defined with regard 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 the gaps in our understanding of the nitrogen nutri-
tion of the soybean.
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EXPERIMENTAL PROCEDURE

Soybeans were grown at the Midwest Claypan 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 ac the initiation of the study: 4 tons of
limestone per acre, 1500 pounds of rock phosphate per acre, 90 pounds of avail-
able P,O; per acre, and 60 pounds of available K,O per acre. Average soil test
results* for samples collected from the field in November 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 characterized by
significantly different weather conditions. The plots were relocated the third
season in a different area (within the same field) so as to again provide a uni-
form nitrogen level in which to study the influence of the various nitrogen treat-
ments apart from any residual effects from the previous treatments.

Soybean Varieties

Two varieties of soybeans were included in the study, 2 nodulating and a
non-nodulating variety. The Clark variety which readily nodulates in fertile well
inoculated soils was selected because of its adaptability to the area and its wide
acceptance 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 Dr. L. F. Williams of the Field Crops
Department. It was selected in his breeding studies from the same parental
background as the Clark variety.

These two varieties of soybeans are characterized by an indeterminate type
of growth. The total growth is controlled by the growing season and by other
environmental factors rather than by genetic limitations. Any beneficial stimula-
tion of nitrogen fertilizers would be expected to result from more rapid growth
of the plants accompanied by greater seed production.

The non-nodulating soybean was included in order to test the theory that
soybean seed production processes may be in competition for energy with the
nitrogen fixing bacteria which are enjoying a symbiotic relationship with the
host plant. If this is true, then a non-nodulating soybean variety treated with
nitrogen fertilizers might be made to produce a higher seed yield than 2 nodu-
lated sister variety involved in symbiosis.

Plot Design

The experimental plot design was somewhat different for each year of the
investigation. The purpose of this was to study several small plor sizes and ar-
rangements for their effect on the variance of the yield data.

*Methods of analyses described in Missouri Bulletin 734.
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For the first two seasons a randomized complete block design was em-
ployed with 25 treatments and four replicate blocks. The first year the soybeans
were planted in rows spaced 20 inches apart with a test row in the center of the
plot and a border row on the boundary between plots. Only the rows in the
center of the plot were harvested for yield estimations and these were calculated
on the basis of 20 inch row spacings. The second season, the soybeans were
planted in rows spaced 40 inches apart and positioned in the center of the plots
with no border rows included.

The third season the study was conducted, some of the treatments previous-
ly studied were discontinued and the plots were relocated and rearranged to in-
crease the plot width to 80 inches so as to accommodate a 40 inch row spacing
but with a border row located on the boundary between plots. The experimental
layout was changed to a randomized block-split plot design with four replicate
blocks each conraining four major plors which were used to test the effects of
rate and time of application of the nitrogen materials and three subplots within
cach of these to test the effect of two different nitrogen carriers vs. a conrrol.

Weather Conditions

The weather conditions for the three seasons during which the study was
conducted were markedly different from one another. The monthly rainfall and
temperature data recorded ar the Midwest Claypan Experiment Farm for these
three seasons are reported in Table 1. For the year 1958, moisture was abundant
throughout the growing season and the temperature was generally moderate, In
1959, moisture became limiting rather early in the season and the maximum
daily temperatures were rather high. Two inches of irrigation water was applied
on July 10, 1959, to supplement the limited rainfall. The year 1960 was char-
acterized by adequate moisture in the spring and early summer and again moder-
ate temperatures. Moisture became somewhat limiting in the late summer and

TABLE 1-MONTHLY RAINFALL AND TEMPERATURE DATA RECORDED
AT THE MIDWEST CLAYPAN EXPERIMENT FARM
FOR THE SOYBEAN GROWING SEASONS OF 1958, 1959, AND 1960

, Year
1958 1959 1960
In. of Mean Temp. In. of Mean Temp. In. of Mean Temp.
Month Rain Max. Min. Rain Max. Min. Rain Max. Min.
May 3.40 77 53 5.31 T8 57 3.01 T4 50
June 5.30 82 G0 0.03 86 62 3.51 823 61
July 9,23 85 65 3.37 89 63 3.65 85 64
Aug, 2.77 a7 64 2.14 91 68 1.30 a0 66

Total
Rainfall 20,70 10, 85 11.47
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early fall, but did not limit to any great extent the yield of the soybeans.

Nitrogen Treatments

The treatment variables under study included different carriers of nitrogen,
different times of applying ir, and different rates at which it was applied. For
the first two years of the study, the nitrogen carriers tested were urea, am-
monium nitrate, ammonium sulfate and sodium nitrate. Each carrier was applied
at a rate 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 third year, only
urea and ammonium nitrate were investigated each being supplied at 50 and 100
pounds of N plowed down per acre and 100 pounds of N per acre as a side-dress
application. Each side-dress application was made at three different physiological
stages in the development of the plants; immediately before bloom, at full
bloom, and at seed set. The before bloom time of side-dress application was dis-
continued after the first two years of the study. The side-dress applications were
made by hand and consisted of dribbling the fertilizer granules in narrow bands
on both sides of the row; close to, but not in contact with the growing plants.

Harvesting Procedures

The first year of the 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 thrashing them with a plot-sized thrasher. The yield
weights were raken in the field at the 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 converted to a standard 14 percent 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 attempt to minimize loss of seed in han-
dling. The third year, the soybeans were again cut with a Jeri mower but gather-
ed by hand to the thrasher. Records were obtained in the second and third years
by weighing and determining moisture content of the grain in the laboratory.
Yields were corrected to a 14 percent moisture level.

Quality Tests

Relative seed weights were obtained by weighing a sample consisting of 100
seeds drawn at random from the harvested lots for each treatment.

Chemical analysis for the toral nitrogen and the crude fat contents of the
soybean seeds were conducted by the Agricultural Experiment Station Chemical
Laboratories. The procedures used were those cited by the Association of Of-
ficial Agricultural Chemists (2).

The seed weights and chemical analyses were obtained for only one replica-
tion (Rep. II) of the plots in the first year of the study but in subsequent years,
the results were obtained for all four replications of plots.
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RESULTS AND DISCUSSION
Yields

The soybean yields were unusually high in 1958 because of an abundant
supply of moisture in the soil throughout the growing season. Nitrogen de-
ficiency symptoms became apparent in the vegetation of the non-nodulating
soybeans early in the season. There was some lodging of the Clark soybeans.

The application of fertilizer nitrogen did not result in any significant in-
creases in yield of the well nodulated Clark soybeans, (Table 2). Rather, there

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

Nitrogen Carrier

Rate and Time of Ammonium Ammonium Sodium
Applving Treatment Control Urea Sulfate Nitrate  Nitrate
yield in  bu/acre
None 46,5
Plowdown before planting
60 lbs N/acre 46.1 47,1 47.9 52.5
120 lbs N/aere 55.1 39.8 46, 3 44,5
240 lbs N/acre 35.8 41,2 35.5 30.4
Sidedress 100 lbs N/acre
at early bloom 43.5 46,5 50.3 46.1
at full bloom 44 8 43.0 47.1 43, 8
at small seed 49.4 47,8 46.3 46.7
L.5.D. 05 = 7.8

was a significant yield depression associated with the plow-down treatment of
240 pounds of nitrogen per acre. This was thought to be due largely to salt in-
jury to the young plants resulting from the heavy dosage of fertilizer, although,
lodging may also have been a factor. 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). The depression in yield was ob-
served only for the sodium nitrate and ammonium nitrate carriers, however.
These 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 such as chloride and nitrate.

The non-nodulating soybeans which received no supplemental nitrogen
treatment yielded approximately 15 bushels per acre less than the Clark soybeans
grown in equivalent non-treated plots. A plow-down application of 60 pounds of
nitrogen per acre increased the yield of these non-nodulating soybeans by three
to five bushels per acre. No additional yield response resulted from plowing
down nitrogen at rates higher than 60 pounds per acre.

Side-dress treatment of these non-nodulating soybeans with 100 pounds per
acre of nitrogen resulted in higher yields in general than did the plow-down ap-
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plications. Of the three times at which side-dress applications were made, that at
the full bloom stage which occurred just prior to a four-inch rain resulted in the
highest yields.

In general, the highest yields of non-nodulating soybeans receiving supple-
mental nitrogen were no higher than those for well nodulated Clark soybeans
which received no nitrogen treatment.

For the year 1959, the Clark soybeans (Table 4) ourtyiclded the non-nodulat-
ing soybeans (Table 5) by less than one bushel per acre suggesting that nitro-
gen was not as limiring for these non-nodulating soybeans as it was in 1938.

TABLE 3-THE YIELD OF NON-NODULATING SOYBEANS AS INFLUENCED BY
DIFFERENT NITROGEN FERTILIZER TREATMENTS IN 1958

Nitrogen Carrier
Rate and Time of Ammonium Ammonium Sodium
Applying Treatment Control Urea Sulfate  Nitrate Nitrate
' vield in  bu/acre

None 31.3

Plowdown before planting

60 lbs N/acre 34.5 36.6 35.5 31.4
120 lbs N/acre 31.8 29.3 32.5 29.4
240 lbs N/acre 37.8 38.1 26,4 28.9

Sidedress 100 lbs N/acre

at early bloom 39.9 44.5 39.4 31.2

at full bloom 44,3 48.1 45.0 42.6

at small seed 34.6 36.9 41.7 37.0
L.5.D. 05 = 7.6

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

Nitrogen Carrier
Rate and Time of Ammoniurmn Ammonium Sodium
Applying Treatment Control Urea Sulfate  Nitrate Nitrate
yield in  bu/acre

None 30.2

Plowdown before planting

60 lbs N/acre 34.0 30.0 32.0 31.8
120 1bs N/acre 34,2 30.8 30.6 31.6
240 1bs N/acre 32.1 34.2 32.8 33.5

Sidedress 100 lbs N/acre

at early bloom 31.2 31.0 31.4 30.7
at full bloom 32,3 31.7 29.2 32.0
at small seeds - 30.2 30.1 31,0 30.7

No significant differences attributable to treatments.
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TABLE 5-THE YIELD OF NON-NODULATING SOYBEANS AS INFLUENCED BY
DIFFERENT NITROGEN FERTILIZER TREATMENTS IN 1959

Nitrogen Carrier

Rate and Time of Ammonium Ammonium Sodium
Applying Treatment Control Urea Sulfate  Nitrate Nitrate
yvield in bu/acre
None 29.8
Plowdown before planting
60 lbs N/acre 31.7 30.4 27.4 28,7
120 1bs N/acre 33.0 35.8 30.3 32.6
240 lbs N/acre 33.6 32.2 33.4 33.0
Sidedress 100 lbs N/acre
at early bloom 31.3 28.7 27.7 27.4
at full bloom 30.4 26.8 30.3 31.4
at small seed 29.8 30.5 32.3 28.6

No significant differences attributable to treatments.

Furthermore, there were no nitrogen deficiency symptoms apparent in the soy-
bean vegetation during the year. This adequate supply of nitrogen may have re-
sulted, in part, from residual nitrogen of the previous year which became mixed
to a certain extent among the small plots as a result of the various operations
connected with preparing the seedbed. In addition, the different weather condi-
tions associated with the two growing seasons may have effected different rates
of nitrogen mineralization as well as different nitrogen demands by the growing
soybeans.

‘The depression in yields associated with the plowing under of large amounts
of nitrate nitrogen which was noted in 1958 did not occur in 1959. The average
yields of nitrogen treated plots were just slightly higher than those of control
plots, but no statistically significant differences could be detected.

The results of the study conducted in 1960 were similar to those obtained
in 1958. 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 fertilizer nitrogen,
but the difference was not statistically significant.

The yield of non-nodulating soybeans was significantly increased by treat-
ment with nirogen. The observed response was not as marked, however, 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 50 pounds per acre
for these non-nodulating soybeans. Plowing down nitrogen at the rate 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 treatment 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
NITROGEN FERTILIZER TREATMENTS IN 1960

Rate and Time of Sub-plot Treatments
Applying Treatments Armnmonium
(main plot treatments) Control Urea Nitrate

yield in bushels per acre
Plowdown before planting

50 lbs N/acre 28.3 28.2 26.6

100 lbs N/acre 26.0 27.8 26.2
Sidedress 100 lbs N/acre

at bloom 26.0 28.6 28.4

at seed set 26,1 27.6 28.2

No significant differences attributable to treatments,

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

Means*
Rate and Time of Sub-plot Treatments for
Applying Treatment Ammonium Main
(main plot treatments) Control Urea Nitrate Plots
yield in bu/acre
Plowdown before planting
50 lbs N/acre 24.0 24.8 25.2 25.0
100 lbs N/acre 24,2 27.6 28,1 27,8
Sidedress 100 lbs N/acre
at bloom 24.1 26.0 26.8 26.4
at seed set 23.3 24,7 24.8 24,8
Means for sub-plots 23.9 25.8 26.2

L.8.D. for comparisons among sub-plots within main plots = 2.9,
L.8.D. fﬂs for comparisons among mean yields for sub-plots = 1.4,
L.8.D. 5 for comparisons among mean yields for main plots = 2.0,

*yield of control plot was not used in calculating these means.

In general for the three diverse seasons during which the experiment was
conducted, the well nodulated Clark variety of soybeans gave no significant yield
response to nitrogen fertilizer treatment.

The non-nodulating variety of soybeans, responded in terms of higher yields
to nitrogen fertilizers but only under conditions where the soil was nitrogen de-
ficient. The best yields obtained through fertilization of the non-nodulating soy-
beans were no better than those obrained for the unfertilized nodulated soybean
variety. ,

The possibility of depressing yields of soybeans by adding large amounts of
nitrogen was indicated in one season of the three during which the study was
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conducted. The nitrate form of nitrogen appeared to be more injurious than the
ammonium form.

Seed Weight

The weights per 100 harvested soybean seeds were found in some cases, to
be influenced by the nitrogen treatments. In 1958, the weights per 100 seeds were
obrained for only one replication of the four which were harvested for the esti-
mation of yield. The results (Table 8) indicate that the plow-down applications

TABLE 8-THE SEED WEIGHT OF CLARK SOYBEANS AS INFLUENCED BY
DIFFERENT NITROGEN FERTILIZER TREATMENTS IN 1958

Nitrogen Carrier

Rate and Time of Armmonium Ammonium Sodium
Applying Treatment Control Urea Sulfate  Nitrate Nitrate

grams per 100 seeds
None 17.02

Plowdown before planting

60 lbs N/acre 15. 90 15. 90 15.48 16.58

120 lbs N/acre 14. 86 16.02 16.50 15,93

240 lbs N/acre 14,84 15.06 16.90 15.30
Sidedress 100 lbs N/acre

at early bloom 17.04 15.66 17.57 15.40

at full bloom 16.34 17.98 17.04 16.00

at small seed 18. 26 15.35 17.42 16.94

of nitrogen to the Clark soybeans resulted in a general reduction in seed weights.
The side-dress treatments seemingly had no effect. The reducation in seed weights
accompanying the plow-down nitrogen treatments did not vary consistently with
the rate of nitrogen applied as was the case for the yields. The correlation coef-
ficient berween yield and seed size was not significant (r = .139).

For the non-nodulating beans grown in 1958, the treatment with nitrogen
appears to have had a positive influence on seed weight (Table 9). However,
with no replication the results for the one year alone are not very conclusive.
The correlation coefficient between yield and seed weight for the non-nodulating
variety was negative and again statistically not significant (r = -.021).

For the year 1959 when the yields of the two varieties of soybeans under
study were similar and neither was significantly influenced by treatment with
nitrogen, the seed weights for the Clark variety were also generally uniform
(Table 10). The seeds of the nitrogen treated non-nodulating beans, however,
were significantly heavier than those receiving no fertilizer nitrogen (Table 11).
In general there was a slight increase in seed weight as the rate of plow-down
treatment was increased from 60 to 240 pounds per acre of nitrogen. Slight dif-
ferences occurring for the different times of applying the side-dress treatment are
of questionable significance. The correlation coefficients between yield and seed
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TABLE 9-THE SEED WEIGHT OF NON-NODULATING SOYBEANS
AS INFLUENCED BY DIFFERENT NITROGEN FERTILIZER TREATMENTS IN 1958

Mitrogen Carrier

Rate and Time of Ammonium Ammonium Sodium
Applying Treatments Control Urea Sulfate  Nitrate Nitrate

grams per 100 seeds
None 13,20

Plowdown before planting

60 lbs N/acre 13,34 13.45 14,72 13.19
120 lbs N/acre 12.32 15.50 14.58 15.50
240 lbs N/acre 14.94 13.44 15.10 14.98

Sidedress 100 lbs N/acre

at early bloom 14.41 15. 80 14,08 14.10
at full bloom 14,14 14.62 13.54 14,09
at small seed 14,58 13.07 15.14 14.66

TABLE 10-THE SEED WEIGHT OF CLARK SOYBEANS AS INFLUENCED BY
DIFFERENT NITROGEN FERTILIZER TREATMENTS IN 1959

Nitrogen Carrier

Rate and Time of Ammonium Ammonium Sodium
Applying Treatments Control Urea Sulfate  Nitrate Nitrate
None 14.8
Plowdown before planting
60 1bs N/acre 14.6 14.6 15,1 14.7
120 lbs N/acre 14.7 14.8 14.6 14.7
240 lbs N/acre 15.0 14.6 14.9 14.9

Sidedress 100 lbs N/acre

at early bloom ' 15.3 15.4 15.0 14.7
at full bloom 14,7 14.9 15.1 14.8
at small seed 15.3 14.8 15.3 15.1

No significant differences attributable to treatments.

weights were .042 and .124 respectively for the Clark and the non-nodulating
varieties. Neither of these coefficients was significant.

The seed weights for the crop grown in 1960 were markedly lower than
those for the other two seasons. This was probably because the rainfall was most
limiting during the latter part of the 1960 growing season. As was true in 1958,
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 significant difference in seed weight
among the units of seed harvested from the plots receiving the different nitro-
gen treatments. A significant correlation coefficient of .403 between yield and
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TABLE 11-THE SEED WEIGHT OF NON-NODULATING SOYBEANS
AS INFLUENCED BY DIFFERENT NITROGEN FERTILIZER TREATMENTS IN 1959
Nitrogen Carrier
Rate and Time of Ammonium Ammonium Sodium
Applying Treatment Control Urea Sulfate  Nitrate Nitrate
grams per 100 seeds

None 14,3

Plowdown before planting

60 1bs N/acre 14,8 15,2 15.5 14,7
120 1bs N/zcre 15.4 15.2 15.4 15,4
240 Ibs N/acre 15.7 15.2 15,8 15.8

Sidedress 100 lbs N/acre

at early bloom 15.6 15.6 15.2 15.3

at full bloom 15.6 15.4 15.4 14.9

at small seed 14,8 15,4 15,4 15.4
L.S8.D. 05 = .6

TABLE 12-THE SEED WEIGHT OF CLARK SOYBEANS AS INFLUENCED BY
DIFFERENT NITROGEN FERTILIZER TREATMENTS IN 1960

Rate and Time of Sub-plot Treatments
Applying Treatment Ammonium
(main plot treatments) Control Urea _ Nitrate

grams per 100 seeds
Plowdown before planting
50 lbs N/acre 11.8 11.6 11.4
100 1bs N/acre 11.8 11.6 11.5

Sidedress 100 lbs N/acre
at bloom 11.5 11.5 11.8
at seed set 12.1 11.6 11,7

No significant differences attributable to treatment.

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

The seed weights of the non-nodulating soybeans varied with the different
rates at which the nitrogen treatment was plowed down. This seed weight was
about four percent greater for the samples from plots treated with 50 pounds of
nitrogen per acre as compared with that from untreated plots. The value was
about nine percent greater for samples from plots treated with 100 pounds of
nitrogen as compared with that from untreated plots. The two nitrogen carriers
under study gave similar results.

The correlation coefficient between yield and seed weight for the non-nodu-
lating beans was highly significant (r = .532). This correlation indicates that
about 27 percent of the variation in yield among the various plots could be at-
tributed to variations in the weights per seed.
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TABLE 13-THE SEED WEIGHT OF NON-NODULATING SOYBEANS AS
INFLUENCED BY DIFFERENT NITROGEN FERTILIZER TREATMENT IN 1960

Means*
Rate and Time of Sub-plot Treatments for
Applying Treatment Ammonium Main
{main plot treatments) Control Urea Nitrate Plot
grams per 100 seeds
Plowdown before planting
50 1bs N/acre 11.4 11.9 11.8 11.8
100 lbs N/acre 11.3 12.3 12.4 12.4
Sidedress 100 lbs N/acre
at bloom 11.4 11.5 11.9 11.7
at seed set 11.3 11.5 11.2 11.4

Means for sub-plots 11.4 11.8 11.8

L.5.D, for comparisons among sub-plots within main plots = .4
.05 .

L.8.D. 0 for comparisons among means for sub-plots = 2

L.8.D. :Dﬁ for comparisons of means for main plots = .5

*yield of control plot was not used when calculating these means,

Percentage of Nitrogen and of Fat in the Soybean Seeds

The percentages of nitrogen and of far in the seeds of the Clark soybeans
grown in 1958 are reported in Table 14 and Table 15 respectively. The results
indicate that the various nitrogen treatments have not significantly changed the
composition of the Clark soybean with regard to these two components.

The percentages of nitrogn and of fat in the seeds of the non-nodulating
soybeans grown in 1958 are reported in Table 16 and Table 17 respectively. The
results show that the seed harvested from plots which had been fertilized with
nitrogen is, in general, higher in percenrage of nitrogen and lower in percentage
of fat than seed from plots which received no nitrogen fertilizer. The influence
of even the highest rate of fertilizer treatment did not, however, alter the com-
position of the seed to the extent that it became the same as that for the Clark
variety. Regardless of treatment, the percentage of nitrogen of the Clark soy-
bean was higher than that for the non-nodulating soybeans seed and the per-
centages of fat of the Clark seed was lower than that for the non-nodulating soy-
beans.

Since these chemical analyses were obtained for only one replication of each
treatment under study in 1958, it is not possible to attach statistical significance
to the differences among the various treatments.

The percentages of nitrogen and of fat in the seeds of the Clark soybeans
grown in 1959 are reported in Table 18 and Table 19, respectively. These re-
sults show that the nitrogen treatments under study, again, did not significantly
influence the composition of these well nodulated soybeans with regard to ni-
trogen and fat in the seed.
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TABLE 14-THE PERCENTAGE OF NITROGEN IN THE SEEDS OF CLARK
SOYBEANS AS INFLUENCED BY DIFFERENT NITROGEN FERTILIZER
TREATMENTS IN 1958

Nitrogen Carrier

Rate and Time of Ammoniuvm Ammonium Sodium
Applying Treatment Control Urea Sulfate  Nitrate Nitrate
None 6,88

Plowdown before planting

60 lbs N/acre 6.72 6.85 6.63 6.66
120 lbs N/acre 6.78 6.64 6. 80 6.69
240 lbs N/acre 6.85 6.50 6.44 6.70

Sidedress 100 lbs N/acre
at early bloom 6.65 6.68 6.68 6.90
at full bloom 6.83 6.81 6.75 6.71
at small seed 6,83 6.82 7.01 6.81

TAEBLE 15-THE PERCENTAGE OF FAT IN THE SEEDS OF CLARK SOYBEANS
AS INFLUENCED BY DIFFERENT NITROGEN FERTILIZER TREATMENTS IN 1958

Nitrogen Carrier

Rate and Time of Ammonium Ammonium Sodium
Applying Treatment Control Urea Sulfate  Nitrate Nitrate
None 18.08

Flowdown before planting

60 lbs N/acre 17.56 17.25 18.05 17.717
120 lbs N/acre 17.63 17.50 18.20 17.29
240 lbs N/acre 17.19 18.10 18.52 17.55

Sidedress 100 lbs N/acre

at early bloom 18.11 18,42 17.57 17.81
at full bloom 17.71 17.65 17.51 17.59
at small seed 17.89 17.57 16,91 17.46

The percentages of nitrogen and of fat in the seeds of the non-nodulating
soybeans grown in 1959 are reported in Table 20 and Table 21 respectively.
These results indicate that the nitrogen fertilizer treatments caused significant
increases in the percentages of nitrogen and significant decreases in the percent-
age of fat in the seed which was produced. The percentage of nitrogen in the
seed was positively correlated and the percentage of fat was negatively correlated
with the rate at which the nitrogen was plowed down. The time of applying
the nitrogen as a side-dress treatment, also, caused differences in the composi-
tion of the seed. The carlier times of application were associated with the higher
percentages of nitrogen and the lower percentages of fat. There was no signifi-
cant difference in composition of the seed which could be attributed to use of
the different nitrogen carriers under study.
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TABLE 16-THE PERCENTAGE OF NITROGEN IN THE SEEDS OF
NON-NODULATING SOYBEANS AS INFLUENCED BY DIFFERENT FERTILIZER
TREATMENTS IN 1958

Nitrogen Carrier

Rate and Time of Ammonium Ammonium Sodium
Applying Treatment Control Urea Sulfate  Nitrate Nitrate
None 5.31

Plowdown before planting

60 lbs N/acre 6.38 5.41 5.66 5.13
120 lbs N/acre 5.09 5.71 5.63 5.78
240 lbs N/acre 5.93 5.61 5.74 6.09

Sidedress 100 lbs N/acre

at early bloom 5.94 5.87 5.53 5.45
at full hloom 5.72 5.76 5.35 5.89
at small seed 5.61 5.30 5.68 5.77

TABLE 17-THE PERCENTAGE OF FAT IN THE SEEDS OF NON-NODULATING
SOYEBEANS AS INFLUENCED BY DIFFERENT FERTILIZER TREATMENTS IN 1958

Nitrogen Carrier

Rate and Time of Ammonium Ammonium Sodium
Applying Treatment Control Urea Sulfate Nitrate Nitrate
None 20.74

Plowdown before planting

60 lbs N/acre 20.39 21.09 20.36 21.15
120 lbs N/acre 20,99 20.03 20.25 19.98
240 1bs N/acre 19.70 20.07 19.92 18.87

Sidedress 100 lbs N/acre

before bloom 19.46 19.55 .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 Clark soybean seeds from the 1959 crop were again higher in percentage
of nitrogen and lower in percentage of fat than were the seeds of the non-nodu-
lating soybeans which received no nitrogen treatment. The non-nodulating soy-
beans which had been 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 Clark soybeans.
The highest rate of plow-down treatment (240 lbs. N/A) yielded soybeans with
nitrogen percentages higher than and far percentages lower than the correspond-
ing Clark soybeans.

The application of nitrogen fertilizers in 1960 to the Clark variety of soy-
beans again failed to cause a significant change in the nitrogen or fat content of
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TABLE 18-THE PERCENTAGE OF NITROGEN IN THE SEEDS OF CLARK
SOYBEANS AS INFLUENCED BY DIFFERENT NITROGEN FERTILIZER
TREEATMENTS IN 1959

Nitrogen Carrier

Rate and Time of Ammonium Ammonium Sodium
Applying Treatment Control Urea Sulfate  Nitrate Nitrate
None 6.11

Plowdown before planting

60 lbs N/acre 6.18 6.16 6,24 6.09
120 lbs N/acre 6.12 6.16 5.16 6.17
240 lbs N/acre 6.19 6.14 6.24 6.18

Sidedress 100 lbs N/acre
at early bloom 6.15 6.19 6.25 6.21
at full bloom 6.17 6.31 6.18 6.14
at small seed 6.16 6,22 6.19 6.13

No significant differences attributable to treatment,

TABLE 19-THE PERCENTAGE OF FAT IN THE SEEDS OF CLARK SOYBEANS
AS INFLUENCED BY DIFFERENT NITROGEN FERTILIZER TREATMENTS IN 1959

Nitrogen Carrier

Rate and Time of Ammonium Ammonium Sodium
Applying Treatment Control Urea Sulfate  Nitrate Nitrate
None 20,17

Plowdown before planting

60 lbs N/acre 20,14 20,32 20,22 20.13
120 lbs N/acre 20,21 20.33 20.24 20.20
240 lbs N/acre 20,34 20,13 20.18 20.12

Sidedress 100 1bs N/acre

at early bloom 20.40 20.31 19,92 19,94
at full bloom 159,52 20,28 20,17 19,89
at small seed 20.36 20.08 20.19 20,20

No significant differences attributable to treatment.

the seeds. Table 22 and Table 23 report the percentage of nitrogen and of fat
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 nitrogen
(Table 24) and a significant decrease in percentage of fat (Table 25) in the seeds
which were produced. The positive correlation berween percentage nitrogen in
the seed and the rate of fertilizer application and the negative correlation be-
tween the percentage fat in the seed and the rate of fertilizer application were
similar to those noted for the 1959 crop. The influence of the time at which the
nitrogen was applied as a side-dress treatment to these non-nodulating soybeans
also was similar to that noted in 1959. The earlier application gave the higher
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TABLE 20-THE PERCENTAGE OF NITROGEN IN THE SEEDS OF
NON-NODULATING SOYEBEANS AS INFLUENCED BY DIFFERENT NITROGEN
FERTILIZER TREATMENTS IN 1959

Nitrogen Carrier

Rate and Time of Ammonium Ammonium Sodium
Applying Treatment Control Urea Sulfate  Nitrate Nitrate
MNone 5,86
Plowdown before planting
60 1bs N/acre 5.98 6.00 6.02 6.01
120 lbs N/aere 6.19 6.17 6,18 6.11
240 lbs N/acre 6.32 6.28 6.36 6.36

Sidedress 100 lbs N/acre

at early bloom 6.27 6.25 6.29 6.21

at full bloom 6.19 6.08 6.15 6.13

at small seed 6.02 6.11 G.10 6.08
L.S.Et..ln5 =,14

TABLE 21-THE PERCENTAGE OF FAT IN THE SEEDS OF NON-NODULATING
SOYBEANS AS INFLUENCED BY DIFFERENT NITROGEN FERTILIZER
TREATMENTS IN 1959

Nitrogen Carrier

Rate and Time of Ammonium Ammonium Sodium

Applying Treatment Control Urea Sulfate  Nitrate Nitrate
None 20.88

Plowdown before planting

60 lbs N/acre 20.71 20.70 20.52 20.54
120 lbs N/acre 20,14 20,10 20,08 20,09
240 lbs N/acre 19.70 19.85 19.88 19.72

Sidedress 100 lbs N/acre

at early bloom 20.16 20.15 19.98 19,70

at full bloom 20,13 20,56 20,386 20,186

at small seed 20,44 20,23 20.36 20.25
L.8.D, 05 = .58

nitrogen and lower fat level in the seed. There was no difference in nitrogen or
fat content which could be attribucable to use of different nitrogen carriers.
The relative differences between the nitrogen contents of the two varieties
of soybean seeds 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 variety.
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 content of the seed
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TABLE 22-THE PERCENTAGE OF NITROGEN IN THE SEEDS OF CLARK
SOYBEANS AS INFLUENCED BY DIFFERENT NITROGEN FERTILITY
IN TREATMENTS IN 1960

Rate and Time of Sub-plot Treatments
Applying Treatments Ammonium
{main plot treatments) Control Urea Nitrate
Plowdown before planting
50 1bs N/acre 6.68 6.59 6.62
100 lbs N/acre 6.64 6.62 6.75

Sidedress 100 lbs N/acre
at bloom B.66 6.73 6.71
at seed set 6.65 G.69 6.70

No significant differences attributable to treatment.

TABLE 23-THE PERCENTAGE OF FAT IN THE SEEDS OF CLARK SOYBEANS

AS INFLUENCED BY DIFFERENT NITROGEN FERTILIZER TREATMENTS IN 1960

Rate and Time of

Sub-plot Treatments

Applying Treatments Ammonium
fmain plot treatments) Control Urea Nitrate
Plowdown before planting
50 lbs N/acre 18.37 18.71 18.60
100 lbs N/acre 18,65 18,78 18.62
Sidedress 100 lbs N/acre
at bloom 18.20 18.32 18,28
at seed set 18,46 18,37 18.22

No significant differences attributable to treatment.

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

For the Clark variety of soybeans, the highest percentages of nitrogen and
the lowest percentages of fat were observed in 1958 which was the most ideal
season with regard to moisture, 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
moisture 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 fat contents were ob-
served in 1959, which was the season in which soil nitrogen was least limiting.
Lower nitrogen and fat contents were observed in the other two seasons when
moisture was more abundant and soil nitrogen consequently became more limit-
ing. Furthermore, a greater effect of the nitrogen treatments on both the per-
centage of nitrogen and percentage of fat in the seed was observed for the two
seasons during which the moisture was not so limiting (1958 and 1960).
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TABLE 24-THE PERCENTAGE OF NITROGEN IN THE SEEDS
OF NON-NODULATING SOYBEANS AS INFLUENCED BY DIFFERENT NITROGEN
FERTILIZER TREATMENTS IN 1960

Means*
Rate and Time of Sub-plot Treatments for
Applying Treatment Ammonium Main
(main plot treatments) Control Urea Nitrate Plots
Plowdown before planting
50 lbs N/acre 5.46 6.06 5.91 5.98
100 lbs N/acre 5.58 6.37 6. 44 6.40
Sidedress 100 lbs N/acre
at bloom 5.53 6.30 6.40 6.35
at seed set 5.33 5.96 6.13 6.04

Means for sub-plots 5,48 6.17 6,22

L.S.D. 45 for comparisons among sub-plots within main plots = .25
L.8.D. .{}5 for comparisons among means for sub-plots = .13
L.8.D. g5 for comparison of means for main plots = .18

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

TABLE 25-THE PERCENTAGE OF FAT IN THE SEEDS OF NON-NODULATING
SOYBEANS AS INFLUENCED BY DIFFERENT NITROGEN FERTILIZER
TREATMENTS IN 1960

Means*
Rate and Time of Sub-plot Treatments for

Applying Treatments Ammonium Main

{main plot treatments) Control Urea Nitrate Plots
Plowdown before planting

50 lbs Nfa.crg 20,10 18,82 19,40 19.11

100 lbs N/acre 19.73 17.99 18.02 18.00
Sidedress 100 lbs N/acre

at bloom 19,88 17.92 17.52 17.72

at seed set 20,448 18.36 17,81 158.08

Means for sub-plots 20,04 18.27 18.19

L.8.D. y5 for comparisons among sub-plots within main plots = .67
L.5.D. for comparisons among means for sub-plots = . 33
L.S5.D. :ﬂﬁ for comparison of means for main plots = . 86

*Percentage of control plot was not used in caleulating these means.

A negative correlation between the percentage of nitrogen and percentage of
fat was consistently observed as one noted the differences in concentration of
these components in the seed as they were related to the different varieties un-
der study, the different seasons under study, and the influence of nitrogen treat-
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ment on the non-nodulating variety of soybeans.

SUMMARY

A study of different nitrogen fertilizer treatments for their effect on yield
and seed quality of the Clark variety and a non-nodulating variety of soybeans
was conducted over a period of three growing seasons. The soybeans were grown
on a claypan soil which had been adequately fertilized with calcium, phosphorus,
and potassium. .

The nitrogen treatments did not result in any increase in yield of the Clark
soybeans. Nitrogen fertilization did, however, result in significant increases in
yield of the non-nodulating soybeans in two of the seasons which were appar-
ently associated with limited soil nitrogen. In one of these cases the side-dress
treatments were slightly superior to the plow-down treatments. In the other case
the reverse was true. Even when given a liberal nitrogen treatment, however,
the non-nodulating soybeans yielded no higher than the well nodulated Clark
soybeans.

There was litcle or no evidence that the seed weight of the Clark soybeans
was influenced by the nitrogen treatments under study. The seed weights of the
non-nodulating soybeans, however, were found to be affected by the nitrogen
treatments. The maximum effect was an increase in seed weight of no more than
10 percent. The seed weight was generally correlated with the yield for these
non-nodulating soybeans. The coefficient of correlation was rather low, however,
which would indicate that at best only a small part of the yield variation at-
tributed to the different treatments could be explained by variation in seed
weight. It is assumed that a factor of greater importance in explaining the effect
of treatment on yield is that of the number of mature seeds which were pro-
duced. Significant differences in seed weight other than those related to variety
or treatment differences were observed among 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 percentages of nitrogen and fat in the Clark 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 conducted. The composition
of these soybeans with regard to nitrogen and fat was not, however, affected by
the different nitrogen treatments under study. The percentage of nitrogen and
fat in the non-nodulating soybean seeds was significantly influenced by the nitro-
gen treatments. In general, the percentage of nitrogen was positively correlated
and the percentage of fat was negatively correlated with the rate at which ni-
wogen was plowed down. Side-dress treatments at the bloom stage had a greater
influence on composition of the seed than did side-dress treatments later during
seed set. Only in the one season during which moisture was 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 and the resulting
percentage of fat was lower than for the Clark variety.
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SOIL TEST RESULTS

oM P50 K Mg Ca Salt
5

% lbs/A lbs/A lbs/A lbs/A pH H pH

2.7 288 420 375 5100 6.1 2.5 6.0



	age000797p0001
	age000797p0002
	age000797p0003
	age000797p0004
	age000797p0005
	age000797p0006
	age000797p0007
	age000797p0008
	age000797p0009
	age000797p0010
	age000797p0011
	age000797p0012
	age000797p0013
	age000797p0014
	age000797p0015
	age000797p0016
	age000797p0017
	age000797p0018
	age000797p0019
	age000797p0020
	age000797p0021
	age000797p0022
	age000797p0023

