23 1 Vol.23,No.1
2004 1 PROGRESS IN GEOGRAPHY Jan., 2004
Z\ 3 % Z\
IK 5 BB XS Z NEY R 57 B K
=] s 0y B
==y A d=uk-Al
BOOLT OBLE R Ame
(1. s 100101 ; 2. 230036)
.
24%, 56%;
36% 37%,
43%  48%.
0.308¢/ ;
0.18 / 0.09 /
6240kg/hm?, 473mm,
403mm ,
22%
x # A
HESES: S17
s 1/51,
[Z]O
’ [4”610
(
) b b
1
1.1 iXIeHuR
1999 10  ~2001 6 (36°56'N,
114°36'E) R 20m, s

s H A7 :2003-10; 1&£1T H#R:2004-01.
HEEmA:
fEZEEINT:  (1976-),



106

weoo#® o R ¥ ' 23
12% , , 0.2~4.2m m
1.2 #MRl57R%
o 6.67m?>, 1.5m, ,
s 5 4564, 10 12, 12.6
/ o ,Tl ’ ’ ;TZ
N 60% o T3 ’
80% o Ty Ty o T, — )
50+5% , T0%
o TS - ’
50+5%, 70% . ,
TH-IT .5 , )
5 5 10 ) N N N
2
21 KEFEMITE
49mm ,
AW=(P+I+u)—(R+D+E+T) (1)
AW P v U ,R ,D
JE ,T o
s 17mm, 0,
Eg=u /h (2)
Eg M , I 0.05", Ah
AW =(P+I+Eg)—(E+T) (3)

ET=P+I+Eg—- AW



107
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Tab.1 Water budget in different treatments (Unit:mm)

T KE KR HFKINE R &k & AR
T 252 97 0 193 0 348
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T, 254 232 147 193 49 411
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Fig.1 Accumulation of above—ground dry—matter under different water conditions
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Tab. 2 Dry matter of above—-ground apparatus and their ratios to above—ground dry matter
THH 4B aval M8 ESin BTE B
FE/g SRE/N THE/g SBEM THE/g HEENA TE/e SRES /¢ E3
T 0.18 8. 06 0.25 11.16 0.86 38.63 0.93 42.15 2.21 0.42
T2 0.47 12. 39 0. 46 12.20 1.19 31.51 1.66 43.91 3.78 0. 44
AR T 0.38 10. 61 0.45 12. 64 1.43 40.20 1.30 36.55  3.55  0.37
Ty 0.29 10. 33 0.30 10. 67 0.97 34.31 1.26 44,69 2.83 0. 45
Ts 0. 43 13.33 0.44 13. 47 1.17 36. 17 1.20 37.03 3.24 0.37
T 0.12 6. 18 0.16 8.09 0.74 37.62 0.95 48.10 1.97 0.48
T; 0.44 10. 32 0.41 9.67 1.04 24. 40 2.36 55. 62 4.25 0. 56
BE T, 0.37 9.45 0. 47 11.90 1.41 35.98 1.68 42.67  3.93  0.43
Ta 0.18 6. 40 0.33 11. 60 0.87 30.57 1. 46 51.43 2.85 0.51
Ts 0.32 8.73 0.43 11.74 1. 05 28. 43 1.89 51.10 3.70 0.51
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Tab.3 The contribution of leaves, sheaths, and stem to grains dry weight under different

water conditions (g/stem )

T1 Tz T3 T4 TS
B 0.110 0.036 0. 006 0.168 0. 199
] 0.180 0. 090 0. 009 0. 089 0.036
E 3 0.231 0. 308 0.030 0. 200 0. 240
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Tab.4 Effect of water stress on yield components
AR ER/A Lk U HK/cn THE/g  SEEFE/% mR/kgem”
T 25.6 39.3 9.1 40 81 0. 457
T, 26.9 38.5 9.5 45.5 87 0.584
Ts 286 40.7 9.8 45.6 85 0. 552
Ts 282 48.6 9.5 39 89 0. 542
Ts 28.3 34.1 9.5 43.9 82 0. 436
2.4 REIALIE R 7K 53 F1| FA R ER B 520
2.4.1
o T3 ’ ’
’ ’ ;T2 ’
T3 ’ ) T2
) ’ N ;Tl ’ ’
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; C 5
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Tab.5 Effect of water stress on water consumption and water use efficiency
g EBE/mm FEK#/mn FER/kgem’ KRR /kg « ' « hm”
T 0 348 0. 457 13.1
T: 182 419 0. 584 13.9
T3 299 543 0. 552 10.2
Ts 147 411 0. 542 13.2
Ts 194 408 0. 436 10.7
2.4.2
2 N s

Y = -0.1181ET*+108.89ET-189.28 R?=0.99%* (1)
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R?=0.99%* (2)
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Fig.2 The relation of yield, water use efficient and evapotranspiration
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Effect of Water Stress on Dry—matter Partition and Yield
Constitution of Winter Wheat

YU Li', YU Qiang', LUO Yi', LIU Minghua?

(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. Department of Agronomy, Anhui Agricultural Uiversity, Hefei 230036, China)

Abstract: Dry—matter accumulation, partition and yield of winter wheat by different irrigation or
water stress in different development stages was analyzed. The proportion of stem was low and
the proportion of spike was high under the fitting water condition, there were 24% of stem and
56% of spike. But on the condition of water stress, the proportion of stem became higher and
the proportion of spike was lower. On condition of water shortage, the proportions of stem and
spike were 36% and 43% respectively, and on the redundant water condition, the proportions
were 37% and 48%. The contribution from stem to yield was 0.308 g/stem under the fitting wa-
ter condition; on the condition of water shortage the contribution from sheaths to yield was high-
est in treatments, was 0.18 g/stem. The relationship between yield and evapotranspiation indicat-
ed that the highest theoretical yield was 6240 kg/hm? in Yucheng under present fertilizer and
management level. The evapotranspiration at highest yield was 473 mm; and the evapotranspira-
tion was 403 mm when water use efficiency was highest. Groundwater was an important water
resource in this area. Amount of water supplied by groundwater to wheat from jointing to maturi-

ty stages was 22% of total water consumption of winter wheat.

Key words: water deficiency; winter wheat; dry—matter partition; yield; water use efficiency



