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Soil- crop System

JI Jing-hong' | LI Yu-ying', LIU Shuang-quan' ,LIU Ying' ,ZHANG Ming-yi' ,HAN Guang',SHI Jun-qin®*, XU Jun-
sheng’

(" Institute of Soil Fertilizer and Environment Resources , Heilongjiang Academy of Agricultural Sciences , Harbin , 150086 , Heilongjiang ;> Institute of Agri-

cultural Science and Technique of Hailun in Heilongjiang Province , Hailun 152300 , Heilongjiang;* The Base of Keshan Agriculture Sideline Production of

Shenyang Military Area Air Command, Keshan 161600, Heilongjiang, China)

Abstract : According to Liebig principle of minimum nutrient rate, the optimal treatment and nutrient omission treatments
were designed in order to make soil nutrient resources used rationally. Soybean yield, the nutrients absorption characteristic
at different growing stages as well as the three elements of N, P and K input- output balance in soil-crop system were studied
under the condition of balanced fertilization by the method of field trial in the main soybean producing areas of Heilongjiang
Province. The results showed that balanced fertilization had a significant positive effect to soybean yield of Hailun, Baoging,
Keshan ,and was conducive to nutrients absorption and utilization of soybean plants. From florescence to pod- setting and
pod-filling to mature stage were the two critical periods of soybean nutrients absorption. The amount of N 52.5 kg « ha™'
could not satisfy the demand for high- yielding soybean;P,0, 75 kg - ha™' could be able to meet high yield of soybean. The
amount of K,0 60 kg +ha ™" was not enough to soybean for the central and western regions ,but could satisfy for eastern re-
gions of Heilongjiang Province. Fertilizer use efficiency of Hailun, Baoqging, Keshan were 37. 8% ,39. 8% and 39.3% for
nitrogen ;16. 8% ,19.7% and 18.6% for phosphorus;43.5% ,40.5% and 25.3% for potassium, respectively. The amount
of nitrogen and potassium fertilizer should be improved and phosphorus fertilizer be reduced in the main soybean producing
areas of Heilongjiang Province.
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Tablel  Amount of applied nutrient in soil of

planting soybean/kg « hm ~*

Ab P Treatments N P, 05 K,0
e UL
52.5 75 60
Optimal treatment( OPT)
WAL B
0 75 60
Nitrogen omission treatment( O-N)
AL B
52.5 0 60
Phosphorus omission treatment( O-P)
Ak H
52.5 75 0
Potassium omission treatment( 0-K)
AN it A
0 0 0
Check treatment( CK)
A B 2 BTN

65 90 45

Farmer usual practice treatment( FP)
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Table 2 Soybean yield of Hailun,Baoging and Keshan/kg + hm ~
Y46 Hailun E 15 Baoqing Fa1l] Keshan S Mean
AbEE
. R PR R = g W
reatments
Yield Decrease/ % Yield Decrease/ % Yield Decrease/ % Yield Decrease/ %

OoPT 3042 a A - 3180 ab A - 2398 a A - 2873 -
0-N 2881 ab A 5.3 2900 bAB 8.8 1802 b A 24.9 2528 13.0
0-pP 2827 b A 7.1 2430 ¢ C 23.6 1917 ab A 20.1 2391 16.9
0-K 2276 ¢ B 25.2 2570 ¢ BC 19.2 2094 ab A 12.7 2313 19.0
CK 2081 d B 31.6 2710 ¢ BC 14.8 1854 b A 22.7 2215 23.0
FP 3018 a A 0.8 3260 a A - 2101 ab A 12.4 2793 6.6

FH T T L M XA R B B 5 R ™ i o

The low yield in Keshan region was caused by severe drought at soybean pod-filling stage.
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A ; Trefoil stage B:Flowering stage ; C; Pod- setting stage ; D ; Pod- fill-
ing stage; E; Mature stage
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Fig. 1 The content of nutrient in soybean plant
at different growing stages
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The amount of absorbing nutrient in mature stage = The amount of ab-
sorbing nutrient by plant + Absorbing nutrient amount by grain.
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Fig.2 The amount of absorbing nutrient in soybean
at different growing stages
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Table 3 Nutrient balance budget of soil of planting soybean

Hin 5 Qb P F243#% A Nutrient input/kg * hm =2 32433 ) Nutrient output/kg * hm ~2 S5 2 %% Balance coefficient
Place Treatments

N P,0; K,0 N P, 05 K,0 N P, 05 K,0

1. OPT 52.5 75 60 219.64 53.20 75.91 0.24 1.41 0.79

2. O-N 0 75 60 199.78 43.14 68.20 0 1.74 0.88

2 3. 0-P 52.5 0 60 198.48 40.64 66.57 0.26 0 0.90
Hailun 4. 0-K 52.5 75 0 162.90 32.63 49.81 0.32 2.30 0
5.CK 0 0 0 148.28 37.33 48.44 0 0 0

6. FP 65 90 45 215.74 46.45 71.47 0.30 1.94 0.63

1. OPT 52.5 75 60 233.32 53.54 83.28 0.23 1.40 0.72

2.0-N 0 75 60 212.43 46.53 72.17 0 1.61 0.83

Ei 3.0-P 52.5 0 60 179.58 38.79 58.83 0.29 0 1.02
Baoqing 4.0-K 52.5 75 0 190.75 40.81 59.02 0.28 1.84 0
5.CK 0 0 0 194. 48 44. 14 64.28 0 0 0

6. FP 65 90 45 237.83 53.24 79.08 0.27 1.69 0.57

1. OPT 52.5 75 60 178.99 41.72 61.82 0.29 1.80 0.97

2. O-N 0 75 60 158.34 31.67 48.94 0 2.37 1.23

Al 3. O-P 52.5 0 60 139.09 27.78 44.68 0.38 0 1.34
Keshan 4. 0-K 52.5 75 0 153.63 33.86 46.67 0.34 2.22 0
5.CK 0 0 0 134.70 29.68 44.86 0 0 0

6. FP 65 90 45 155.87 35.35 49.80 0.42 2.55 0.90

“FRIT SN AR SRR S W PR AL N ORI = [OPT IR

dt- (OPT-N) Wt /% x 100% ;P FI T3 = [ OPT W4t~ (OPT-P)

WA ]/ x 100% ;K F I = [ OPT W44 - (OPT-K) WAt |/t x 100% .

“Nutrient output” = Absorbing nutrient amount by plant + Absorbing nutrient amount by grain; N utilization = [ The amount of absorbing K of OPT

treatment- The amount of absorbing K of (OPT-N) treatment |/ The amount of applied N of OPT treatment x 100% ; P utilization = [ The amount of absorbing

P of OPT treatment- The amount of absorbing P of (OPT-K) treatment ] /The amount of applied P of OPT treatment x 100% , K utilization = [ The amount

of absorbing K of OPT treatment- The amount of absorbing K of ( OPT- K) treatment ] /The amount of applied K of OPT treatment x 100%
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