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Table 1 Experiment treatments and rates

SIS TS MEACEE Fertilizer dosage
Treatment (kg hm?)

N P05 K,O
1. NOPOKO 0 0 0
2, NIP2K2 30 60 48
3. N2P2K2 45 60 48
4, N3P2K2 60 60 48
5. N4P2K2 75 60 48
6, N5P2K2 90 60 48
7. N2P1K2 45 30 48
8. N2P3K2 45 90 48
9. N2P4K2 45 120 48
10 N3P3K2 60 90 48
11 .N2P2K0O 45 60 0
12 N2P2K1 45 60 24
13 N2P2K3 45 60 72
14 ,N3P3K3 60 90 72
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Table 2 Physical properties of farmland hlack soil in Nenjiang region

TRAEE FE  BEAKE WAEKE HHEKE BRSkE

Depth Bulk Capillary Saturated  Field Saturated
density  Water water capacity hydraulic
content content conductivity
(em) (gem™) (%) (%) (%) (mm min™)
0~14 0.96 45.79 56.52 27.03 0.3062
14~26 1.33 40.50 44.97 35.10 -
26~60 1.39 43.76 45.60 35.38 -

2007 fFF R G A E A I MR G ALART, Il E
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110em 3£ 8 N+ 2R EHOKF & &, e R
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b S(N4P2K2) 4bFE 7(N2P1K2) 4b 3 12(N2P2K1)
FEOKER K, A TEFEKKT 403 4(N3P2K2) 4bH 6
(N5P2K2) 4b ¥ 8(N2P3K2) . 4b ¥ 10(N3P3K2) A4t Hf
11(N2P2KO0) . Zb ¥ 13(N2P2K3) AbHH 14(N3P3K3)$E
K, 2 TS FEK KT 4038 1(NOPOKO) b3 2
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Table 3 Effect of different N, P and K rates on water consumption of sovhean

g FEK B (mm) L AL (%)
Treatment Water consumption Increasing with no fertilizer
1 NOPOKO 269.3 100.00
2 NIP2K2 269.1 99.95

3 N2P2K2 277.6 103.08
4 N3P2K2 275.4 102.27

5 N4P2K2 280.0 103.98
6 N5P2K2 277.0 102.87

7 N2PIK2 281.9 104.68

8 N2P3K2 275.1 102.16
9 N2P4K2 262.8 97.59
10 N3P3K2 276.5 102.70
11 N2P2KO 2721 101.05
12 N2P2K1 283.1 105.15
13 N2P2K3 269.5 100.10
14 N3P3K3 275.7 102.39
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Fig.l Relationship between water consumption and N,P and K application amount
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Fig. 2 Effect of different N, P and K rates on WUE of soybean
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Fig.4 Relationship between yield of soybean and water consumption and
WUE
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Effect of Different Fertilizer Rates on Water Consumption and WUE of
Soybean at Black Soil Region

LI Liang-hao', HAN Xiao—zeng'*", LI Hai-bho? SONG Chun’

(1. College of Resource & Environmental Sciences, Northeast Agricultural University, Harbin, 150030, China;
2.Northeast Institute of Geography and A gricultural Ecology, Chinese Academy of Sciences,Harbin, 150081,China.)

Abstract: An experiment with different NPK dosages was performed on the black soil aiming to study the effect on
water consumption and water use efficiency (WUE) of soybean. The results showed that fertilizer application could
significantly increase WUE of soybean. Of all the treatments adopted, when P and K fertilizers met needs, water
consumption and WUE increased with the N fertilizer increasing. In contrast, when N and K fertilizers met needs the
amount of P fertilizer showed a parabolic relationship with water consumption and WUE. And when N and P fertilizers
met needs K fertilizer showed a parabolic relationship with water consumption. In addition, significantly positive
correlations were observed between water consumption and yield of soybean, and between WUE and the yield.

Key words: Fertilizer N,P and K; Water consumption; Water use efficiency ; Soybean ; Black soil region



