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Table 1 Components of water balance in the first expermental season (1984-—-1985)
B om ERE MT KA LR KR | REKE | BER | KERAREE Penmen
IR KE E3 REE AR
Date Ground AET PET AET
Days water §ie? AS, p Q PET
. after table m m mm mm/
(ER-A-B) sowing (¢m) | (mm) | (mm) | (mm) | (mm) (mm) (m{)/ ¢ > )¢ )i)
1984.10.22 0 — 688
—10 U 0 10 0.55 52.5 2.91 1019
1984.11.9 28 98.5 678
—54 59 0 113 0.87 | 198 1.55 | 0.56.
1985.3.18 147 149 624
— 14 6 0 20 1.82 34.5 3.13 | 0.58.
1985.3.29 158 17% 610
— — =59 0 0 59 4.9 54.2 4.51 1.08,
1585.4-10 170 206 551
— —38 2.5 0 40.5 5.1 41.1 5.13 | 1.0.
1985.4.18 178 252 513
- +2 103.5 —14 | 115.5 |[5.25] 123 5.60 | 0.94
1985.5-10 200 245 515
+ 63 55.5 — 42 34.5 4.51 32.7 4.08 | 1.06.
1985.5.18 208 205 578
—32 2 0 34 3.4 52.5 5.25 | 0.64.
1985.5.28 218 190 546
— —9 0 0 9 1.0 42.2 4.7 0.21
1985.6-6 227 200 537
ik —151 | 228.5 —56 | 435.5 630.7
2 FZAEFE (1985—1986) KM FHE
Table 2 Components of water balance in the second experimental season (1985—1986)
B oy | ERE T KM £MP | RAR | GKE | BERR | XEEKE [Penman HRE
R |Ground | KB 2] HEQ AET PET ART
Date Days water G160 aS e PET
CEB-A-8) afte'r table o o (mmNm;_n/(mm) (mm/
sowing (cm) (mm) | (mm) | (mm) (mm) ) x)
1985-10.18 0 143 600
I — +14 50 0 36 1.38 1 52.4 1.87 0.68
1985.11.7 20 126 614
—_— ~7 12 0 19 0.56 1 70.9 2.08 0.27"
1985.12.11 54 156 607
—_— = — —14 6.8 0 20.8| 0.55 | 55.2 1.45 0.37
198601-18 92 168 563
- —-21 0 0 21 0.70 | 68.1 2.27 0.31
1986.2.17 122 190 572
— —37 0 20 17 0.89 | 456.9 2.46 1.36-
1986.3.8 144 402 535
—34 26 20 40 1.74 | 47.7 2.07 0.84-
1986-3-31 167 282 501
- — —18 0 0 18 1.80 | 53 5.3 0.34.
1986.4.10 177 289 483
_— ——] =28 0 3 25 2.50 | 54 5.4 0.46
1986-4.20 187 295 455
s —-31 2.2 3 30.21 3.02 41 4.1 0.74
- 1986.4.30 197 293 424
— | ~56 0 -4 60 | 4.00 | 89 5.9 lo.67
1986.5.15 212 360 368
+10 35.3 —14 39.372.62 | 91 6.1 0.43
1986.6+2 227 340 378
B —222 § 132.3 |4-46/—18 ‘ 326.3 §69.2
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Table 3 Components of water balance in the third expercrimental season (1986—1987)

B o | EEE BTG S KR | BKE | RES | KREEE  [Peaman BRE
{9RE |Graund | KB | 245 RiE AET PET
Date Dayss |water gzov A P Qux AET
e m oq o lafter table v g . PET
ey By ot mm) (m
)sowlng (em) | (mm) | (mm) | (mm)| (mm) ¢ ) (;in)/ (mm) (m;\])/
1956 10-9 362 | 392 T -
— | | | +16.5 | 73.8 — 57.3 [0.601 199 2.09 | 0.28
L987.4.12 95 343 498.5
e 25 | 14T — 37.2 | 0.68] 113 2.06 | .33
1987 3-8 150 475 386
R _ -1 13.8 — 24 1.46 27.2 | 1.6 | 0.91
1987.3.25 167 382 385
— _24.3| 24.9 - 48. 1.81 | 108.5 | 4.02 | 0.45
19%7 4221 194 352 360.7
[ RSN —43.2 1.3 — 44.5 | 3,42 67.7 | 53.21 | 0.66
198754 207 356 317.5
_ e el =717 9.4 — | 81 3.00 | 144.5 | 5.35 | 0.56
1987.5.30 | 233 473 245.8
BiF —146.2 | 147.5 293.8 660
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Table 4 Water consumption and water use efficiency in three experimental scasons

R

Trem

WH—EE

| st experimental season
{1984 —1985)

BIAER

2 nd experimental season

(1985—1986)

3 rd

HB=/FKF
experimental season
(1986—1987)

KAIRF (mm) 228.5 132.3 147.6
B K Bt
Penman kB 631 669 660
BB+ K Rl —~151 —222 —~146.2
REBRER 0 46 —
B LA —36 18 -
SR 435.5 326 293.8
5 (g/m®)
ETYE 12454115 10624154 8554171
g 550453 563464 3874103
% FF 695475 4994104 468484
KAl (kg/D)
TR 2.86% 10~ 3.25% 10-° 2.91% 107
[T 1.26% 10-3 1.72X 107 1.31% 103
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Fig. 2 Soil moisture regimes at the begining and
at the end of second and third experimental
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e, KL EFRE) 60 %, Bub T I, 3K A /N2 KB B SR KBS,
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Table 5 Caontributions ot water stored in soil to the water consumption of rainfed wheat field

1 st equrimental season|2 nd experimental season| 3 rd experimental season.
lrem (1984—1985) (1985—1986) (1986 1987)
KprEAR (mm) 435 326 294
TR E (mm) 210 194 146
j:igff”vki'?ll: 0.48 . 0.60 0-50
SEhREE K B

4 EASAEROHRDEE, TUSNAXESWEOTRIE (L) ASRE
21,26 X 107kg/ Ly DUH A ER, 7 DR 37 27 B TR A0 0 B, B AL JERR AT I 1 1
Pk B R AR S TR R S TR N P

FrMAEH, X EAE R AT A KA R — N e TALHEER 4R
W E AT R BURR AR S 4y, XIS S B ERIEREREE—F BT, B
EEAEEH S, ERANEZTUARZOTER B EIRASEERER (PET) ikbH
F R TS, S R IR — it B R R T RB R, BRWE, T AET/
PET W5 PET fERER, SIS TREAESOT RBE, 4F, X=41EFW
AET/PET #5130 0.69.0.5 f1 0.44, B AERRE,B-AESR, BEMES
BT @& mmb S8 aTLliNg, R4 AET/PET > 0.5, AXFEHHIEH/NE
A TTHEA B T B RASE (550 35 /m?)e 3KHE, A TE A T HEHITTAR REAO 2 HIK S 28
HEH DL (/1 SR BRI Bk B EEDMLIEH, AR, 4.5 ARKRSE
u T SRR T, B ST BN, IRE S A R RN RO K ER, HEBRAEATRIAS K8
FHUS SRS R, [N, A0SO B0 4 1, S i NP A PT B R A AR B o

g % X M

[11 Beasth, 1986: i LREALA LK M. 3,5 18 % 6 i, 281—288 I,

[2] BRrAzME. Vauclin M., 1989: # miIX K FEBIR L AT EBERNSAER, CEPR.E 265,
309315 T,

[3] Doorenbos J. et al.,, 1977: Guidelines for Predicting Corp Water Requirements. pp. 15—29.,
FAO lirigation and Drainagg Paper 24.
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RESEARCH ON SOIL WATER BALANCE IN
FENGQIU REGION

IV. WATER CONSUMPTION AND WATER USE EFFICIENCY OF
RAINFED WHEAT FIELD UNDER DIFFERENT HYDROLOGICAL
CONDITIONS IN THREE EXPERIMENTAL SEASONS

Chen Zhixiong

(Instituze of Soil Science, Academia Sinica, Nanjing, 210008)

Vauclin Michel
(Institute de Mecanique de Grenoble CNRS)

Summary

In accordance with the calculation of water balance equation, the amounts of water con-
sumed in a rainfed wheat field in three experumnental seasons were 4355, 326.0 and 293.8 mm
respectively. These results can represent the water consumption under the hydeological condi-
tion in excessive, moderate and defective levels respectively in this region. The biomass yizld
(grain +straw) of the wheat was proportional to the water consumption. To take the biomass
of the first experimental season as the index of 100, the biomass yields of the second and of the
third were 85 and 70 respectively. But the response of the grain yield was not identical io the
that of tht biomass. They were 100, 102 and 70 respectively in which the highest one was found
in the second experimental season. Because the amount of water consumed in this season was re-
latively low that the water use efficiency was very high (1.73X10~°kg/1) which was excellent
in North China. About 50% of the total amount of water consumed came from the water sto-
red in soil before sowing. In the year less in rain fall during the growing season but abundant in
water stored in soil, this percentage would be up to 60% showing that soil water is an
important water source for wheat growth. Under optimum fertilizing conditions, the water
use efficiency of wheat was more than 1.26X107*kg/l which was an important parameter for
the development of empirical model used ro predict wheat yield.



