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Summary

Experiment was conducted to elucidate the effect of various nitrogen fertilizers on the growth
and yield of soybean cv. Backwoon in field, and to examine soybeans produced with different nitrogen
fertilizers for their nutritional constituents and protein digestibility.

Soybean plants were generally similar in growth among fertilizers applied, and plants with non
—nitrogen and with ammonium sulfate showed tendency to have fewer internodes. Nodule number
and nodule weight also were lower in plants with non-nitrogen and with ammonium sulfate.

Nitrogen fixation ability per nodule number were similar at an early growth stage and at flo-
wering stage treatments and were relatively higher with newly developed complex fertilizer at
pod elongation stage.

With newly developed complex fertilizer and with non—nitrogen, there were slight increase and
in 100 grain weight and yield per 10a, respectively.

Crude protein contents in soybeans with nitrogen fertilizers were higher than that with non-—
nitrogen, and the reverse were true for crude fat. Crude ash contents were relatively similar among
the treatment. Crude fiber contents were higher with readily used complex fertilizer than wth the
others.

The contents of inorganic constituents were of the same sort among the treatments, that of
Fe with non-nitrogen being much lower than with the others.

Protein digestibility was the highest in the non-nitrogen treated soybean.
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Table 1. Physico-chemical properties of the soil before experiment

pH OM T.N. PO CEC. Exch. Cation{m. e./100g) Soil
H,0¢1 : 5) CaClx{1:5) (%) (%) (ppm) {m. e./100g) K Ca Mg texture
6.7 5.9 0.94 .25 30.24 9.2 0.68 1252 4,1 Clay Loam
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Table 2. Treatment of fertilizers application

Amount of application{kg/10a)

Treatment

N P20 K0
Ura 4 7 6
Ammonium sulfate 6.5 7 6
Complex Fert. 1* 4 7 6
Complex Fert. 2** 6.5 7 6
Non Nitrogen 0 7 6

*  Complex fertilizer readily used

** - Complex fertilizer newly developed

6. Lo % MHIARE

Rk, A, %% Bl BEHRFE Y
Fiaft Eol & A2 LA SHTEVe s}
A5 42%E KeldahlgE9o 2 gmstdch
142 Hydrometers o2 4Hfrslgla, ZEREE
H L Acetylenes@TiEY o T HsES) Ak

—106—



7OKE WR2 BS 4

AKar, HLERHE, MRS ALOQ.A C, HIEHME
2 Kijeldahl 3, #5852 Soxhlet B g
E&3IGh #%2 Ammonium - Meta Vanadata
#:o &, Ca, Na, K, Mg, Mn, Zn, Cux Atomic
Adsorption Spectrophotometer 2 #r#7 3 9l ok
Acid valuex BHIFEEE WEIGT &
H oHibEe 02% KOH ol 3 |EHo
EHE SR o EEdldc

HR Y R
1. KE2| £F AL

FERFEST 2 OAKH]l KT ol
olAE MRS #Esr] A8t wE, Ml
-7, node B, 8% S 2418 A2 Table 3
2 o

Table 3. Effect of fertilizers application on the growth of soybean plant

Treatment Ammonium Complex Complex Non—
D.AS* Urea sulfate Fert, 1** Fert. 2%** Nitrogen
s 40 30.8 30.8 28.0 30.2 274
| teml 70 66.8 70.0 66.4 69,8 64.4
ength(es) 95 7.8 72,2 70.9 6.5 71.0
, 40 17.24 18.80 16.86 18.40 13.0
S“_"’; (0 70 121.84 107.25 88.81 130.09 112.04
welghtt. ¢ 95 264:59 258.22 256.07 266.45 244.92
- 40 8.4 86 8.6 8.4 7.8
Node 70 13.8 13.4 14.6 12.8 13.6
number 95 15.2 14.0 15.0 15:0 14.6
Flower ’ 110.6
__number 70 98.4 BR.8 92.0 110.2 }0.
N 40 97.4 130.2 80.4 113.4 90.6
m‘;le 70 286.4 239.8 207.2 279.0 256.0
_fumer 95 206.6 135.2 194.6 189.0 4R
40 0.98 0.87 0.96 0,92 0.85
NOfiuhle 70 3.58 315 2.69 3.09 2.96
weight(g) a5 4.95 3.16 416 4.24 273
y days after sowing
** , Complex fertilizer readily used
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Fig. 1. The average temperature from May to
October in Taegu area.
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Fig. 2. The Monthly rainfalls from May to October Fig. 3. The shining hours from May to October

in Taegu area. in Taegu area.
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Table. 4. Effect of fertilizers application on acetylene reducing activity per plant, per nodule weight and

per nodule number (nmoles)

per plant per nodule wt. (g} per nedule No.

Treatment it PR R T
day after sowing 40 70 95 10 70 95 40 70 95
Urea 48,420 59,8156 19,766 49,408 16,701 3,985 497 208 95
Ammonium sulfate 43,879 56,138 14,808 50,435 17,822 4,681 337 234 109
Complex Fert. 1* 49,788 52,144 19,651 51,863 19,384 4,724 557 262 101
Complex Fert, 2** 43,441 55,784 20,414 47,219 18,053 4,815 383 199 108
Nen-Nitrogen 46,724 51,012 13,946 54,969 17,234 5,108 616 199 96
L.S.D.(5%) 6,014 6,838 2,111 6,674 2,207 548 58 27 12
L.S.D.C(1%) 8,286 - 9,422 2,908 9,068 3,041 755 80 37 17

* - Complex fertilizer readily used

** - Complex fertilizer newly developed
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Table 5. Effect of fertilizers application on the yield of soybean

Treatment Pod No. 100 grain wt.(g) Kg/10a Yield index
Urea 93.5 22,92 370 101
Ammonium sulfate 90.0 22.10 362 97
Complex Fert. 1* 97.0 23.08 387 103
Complex Fert. 2** 97.3 23.22 401 107
Non—Nitrogen 90.6 22.03 374 100
L.S.D.(5%) ' 3.3 0.72 21 '
L.S.D.(1%) 4.6 (.99 29

* : Complex fertilizer readily used

** - Complex fertilizer newly developed
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Table 6. Physico-chemical properties of the soil after experiment

pH O.M. T.N. P.0s C.EC. Exch. Cation(m.e./100g}

Treatment
H,0(1:5) CaCl(1:5) (%) (%) (ppm) (m.e./100g) K Ca Mg
Urea 6.7 5.7 1.17 0.34 26.8 8.5 Q.55 7.46 1.12
Ammenium sulfate 8.5 9.6 1.45 0.55 28.7 a.7 0.47 7.51 1.04
Complex Fert. 1* 6.6 5.7 1.24 0.51 28.7 8.3 0.40 7.31 1.17
Complex Fert. 2** £.5 5.6 117 .43 28.6 8.9 .32 6.84 1.19
Non—Nitrogen 6.8 5.8 1.12 0.44 26.8 8.7 0.43 8.53 1.27

* . Complex fertilizer readily used

** . Complex fertilizer newly developed
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Table 7. Contents of genera! constituents of soybean
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Crude Crude Crude Crude
Treatment Moisture  Faetor Protein Fat Fiber Ash
_ (%) (%) (%) ) (%)
Urea 9.42 1.00 38.61 17.72 12.07 4.95
Ammonium sulfate 9.71 1.03 40.14 17.40 12.23 5.04
Complex Fert. 1* 9.54 1.01 39.20 17.58 12,93 4.99
Complex Fert. 2%* 9.63 1.02 39.69 17.36 12.4% 5.18
Non Nitrogen 9.46 1.00 38.32 17.95 12.17 4.93
Table 8. Contents of inorganic constituents of soybean
Treatment A .
fmorganic Urea Ammonium Complex Complex Non—
constituents sulfate Fert. 1* Fert. 2** Nitrogen
Ca (%) 0.24 0.25 0.25 0.25 0.23
P (%) 0.62 0.56 0.60 0.60 0.57
Na (%)} 0.03 0.02 0.02 0.02 0.02
K (®) 1.40 1.41 1.39 1.44 1.26
Mg (%) 0.24 0.24 0.23 0.25 0.25
Mn(mg/kg) 26.24 26.56 26.11 27.74 23.69
Fe(ny/kg) 93.48 94.54 93.68 90.53 26.60
Za(mg/ kg) 36.35 39.56 34.21 35.47 37.51
Culg/ kg 13.25 14.49 14.64 15.12 14.82

*  Complex fertilizer readily used

* : Complex fertilizer newly developed
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Table 9. The urease activity of soybean

mBERE MERE w8 253 Weked Zn
Feke BEHERREY okt stz Cu 332 RF
Eoﬂ*‘] Zz3- o AnE 9ol Urease mEtta

AEL EEE M) =213 2ol S veblA] Bk
o}, (Table 9)

Treatment Urease activicy*** Acid value
Urea 1.89 0.71
Ammonium sulfate 1.91 Q.75
Complex Fert. 1* 1.90 0.76
Complex Fert. 2** 1.92 0.71
Nen Nitrogen 191 0.74

* - Complex fertilizer readily used
** - Complex fertilizer newly developed
*** . at 65°C, after defat for 16 hours

—110-



1. KE HEBRKY #ibEe

BEHES 9ol EHRH oz BEERES 2
g kFe BAY Wk#EL Table 100f} 2] 2}
Zo] MEKEL 5591%2 713 okw R
7} 52.95% 2 bR oot wil & ey EfEs)
HMEDH SR 523 /9] HImME- A
oh MEBEEF BEE HbE] A1 2o K,
HEEH Sl 71 o) o] kTEr7) samd
A BHERE BEstgo) SERES] RRE HE
Faoll =8} mHEER] thL 208 Wnksln
2 th
Table 10. Protein digestibility(%) of the soybean

Treatment Full fat Defat***
Urea 54.63 61.44
Ammonium sulfate 52.95 59.79
Complex Fert. 1* 54,49 60.75
Complex Fert. 2** 53.61 81.17
Non-Nitrogen 55.91 62.47

* , Complex fertilizer readily used

; Complex fertilizer newly developed
**® - at 65°C, after defat for 16 hours
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