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Abstract

configuration of agricultural planting structural are the two important

Natural ~ environmental resources and reasonable
targets of reperking in the northeastern China, where is the uppermost
food provision base in the future 30 years. In this paper, depending on
the statistical datum in 2002, GIS datum and crop physiological
databases in the DNDC (denitrification and decomposition) model, it
was analyzed that the spatial distribution characteristics of water

consumptions and deficiencies of main food crops, optimal planning
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based on the agricultural water resources and rational regulation
based on crop—planting structures were also been discussed. It was
shown that: (1) The quantity of main crops with water deficiency was
151.56 billion m* and the rate of water deficiency was 57.1% in
northeast China, 2002. These characteristics were the most serious
in Liaoning and Heilongjiang Province, which were 56.21 billion m?
and 69.0%, then the Heilongjiang Province. (2) The main crops
production in Heilongjiang Province, especially the corn and
soybean, will increase significantly with the increasing of
accumulation temperature. Manual irrigation in Liaoning Province

should be extended.

Heilongjiang Province especially in the Three —river plain, on the

(3) Rice planting areas should be enlarged in

other hand, the corn planting areas should be reduced properly.
Then, the most appropriate crop is corn in Jilin Province, secondly
should be

consolidated and the crops production would be improved in

rice and soybean. At present, cultivating land

Liaoning Province.
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deficiency
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Table 1 Crops production in northeastern China, 2002
/10°t /(kg-hm™) /10°hm?
9210 5 861 1571.49
3 700 5555 666.1
2 384.67 6 311 306.72
10 705 4 785 2 237.02
15 400 5970 2 579.5
8 894.17 6 375 1395.15
5565 2116 2 630.57
1274.7 3072 415
525.98 1973 266.64
895 3 647 245.40
79.4 3452 23
115.14 2 441 47.16
8 594.4 29 522 201.11
20 966.32 44 908 467.32
762.12 23 933 27.4
397.23 30 223 13.14
163.8 2947 55.59
34.245 914 37.46
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Table 2 Basic physiological parameters of crops
H=M-W=(T/G)-
Z(m?)
/(kg-hm™) kg Z=A-PIG-W
11 796 0.45 508
6100 035 474 X ()
11 523 0.37 323 X<Z-H
3526 0.28 541
90 000 0.40 800
73 741( ) °
43 000( ) 0.60 318
2 700 0.30 495
1 2002 ,
1 ,3 035 kg/hm* ,
, 2 749 kg/hm®
2 700 kg/hm? 2
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Fig. 1 Sunflower production per ha in JiLin province
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Table 3 Water requirement of main crops in northeastern China (unit: 10° m°)
56.9 121.5 60.7 9.8 = 248.9
116.3 401.7 265.7 19.8 = 803.5
/ 1% 59.4/51.0  280.2/69.8  205.0/77.1 10.0/50.4 = = = 554.6/69.0
0.38 1.25 0.78 0.41 = = = 0.71
429 154.3 20.7 = 163.6 4.0 1.9 387.4
66.5 187.5 36.8 = 488.0 6.2 43 789.3
/ 1% 23.6/35.6 33.2/17.7 16.1/44.0 — 324.4/66.9 2.2/35.4 2.4/54.6 401.9/50.9
0.35 0.13 0.39 = 11.1 0.80 0.43 2.20
29.0 78.8 8.9 3.1 421.3 0.6 0.6 542.3
44.4 139.9 19.2 4.5 890.7 4.2 1.6 1 104.5
/ 1% 15.4/34.6 61.1/43.7 10.3/53.8 1.4/30.0 469.3/52.7 3.6/86.8 1.0/63.6 562.1/50.9
0.50 0.44 0.39 0.30 10.0 2.74 0.27 2.09
128.8 354.2 90.3 12.9 584.9 4.6 2.5 1178.6
227.2 728.7 321.7 243 1 378.6 10.4 5.9 2694.2
/ 1% 95.4/42.0 374.5/51.4  231.4/71.9 11.4/46.6  793.7/57.6 5.8/56.1 3.4/57.0 1515.6/57.1
0.41 0.61 0.52 0.35 10.50 1.77 0.35 1.67
= - , = / , = / (10’m*hm?) .

Notes: Water Deficiency (WD)=Maximum Water Consumption (MWC)—Actual Water Consumption (AWC), the rate of WD= WD/MWC, the rate of WD in per
ha=WD/crops planting regions (10°m*hm?.

LR} LR

E N
i

HE W
| 113 .
; 1 3
EEHAE omom'
=1

T

BRRRRRRR AR

hg"' -
g

EM,..,
e

]
:

L )

Ik e
HHEDTy TS Sne
TRl Iy W
LaEsRET TeR T

Il=zzans

AR

giEE
|

i
B

9

nr

(d)

2 2002 ((a) ,(b) »(€) »(d) )

Fig. 2 Actual distribution of water consumption of main crops in northeastern China, 2002 ((a) rice, (b) soybean, (c) corn, (d) wheat)
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Fig. 4 Distribution of water scarcity rate per unit area of main crops in northeastern China, 2002
((a) rice, (b) soybean, (c) corn, (d) wheat)
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