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Table 1 The vigor of roots under different irrigating treatments (average value of 2 years)

LbFR HR HR AR AR BAREK
Treatment White roots Yellow roots Yellow -white roots Black roots Growth of black roots
%::]E ) 45.1 52.1 97.6 2.4 1.0
Controlled irrigation
PIeS)
&ﬁkﬂﬁ, . 35.7 53.6 89.2 10.8 4.5
Shallow solarizing
R 18.5 62.0 80.5 19.5 8.1
Deep irrigation
x2 AEEBRAXN KBS ERZZM
Table 2 The effects of different irrigating treatment on shooting of rice
225 43 1 3B Bl (O AR
7 ks JRETER peenmy  CERERCD BRI
. Maximum tiller . Rate of panicles Reaped panicles of
Item Tiller growth rate Panicle number .
number to tillers each aperture
PRI 22.0 8.3 6.9 83.1 12.1
Deep irrigation
LR 22.3 10.1 7.1 70.3 11.9

Controlled irrigation

2.2 AEEFHANERLE. SRE.FKEWRM B0 KB DELE 332 mm, Bl E

TERZHERM TGN ZHFASE T AFEER  243.2 mm. JEEEE 18.9 m*/hm”, WBIRHZE LM

TRMEAEMBREAR -EEF(R3), KRR A% ERSHEEFMEKEA S 8B K ER

MR EGEBRER BREREAY, A IR A S R RS KRR AR

FHER T A AR BIREMTKERAR. R THEXMEAFTIERA K A K M,
R3S TEAEBAXTALEHAKE SRE FKEMLE (mm)

Table 3 Contrast of evaporation: leakage and water demand at different development periods under different irrigation treatment

T H RHEH 7y B 22 R TR LA T el
Ttem Regreening Tillering Booting Earing Milk ripening  Yellow ripening Total

RKE  Deep irrigation

#% % & Evaporation 88.1 169.0 280.5 97.1 211.0 150.7 996.4
BIFE Leakage 263.1 378.4 326.0 335.2 317 321.8 1941.5
T /K& Water demand 178.4 321.8 104.8 225.0 130.7 — 961.1

%R Shallow solarizing

% it Evaporation 109.9 154.2 321.2 100. 8 159.8 122.1 968.0
B Leakage 261.4 326.4 240.0 321.9 307.4 315.8 1772.9
F /K& Water demand 185.5 281.5 96.0 153.5 112.5 — 829.0

12407 Controlled irrigation

# % & Evaporation 100.9 154.1 316.9 98.2 157.8 135.3 963.2
Bl & Leakage 262.4 312.8 214.0 314.7 305.2 289.2 1698.3
/K& Water demand 149.5 193.5 108.0 131.0 102.0 — 684.0

T B D AR

Note: The data stands for the average value of 2 years-
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Fig-1 The changes of soil temperature in 20 cm depth
under different irrigating amount
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Fig-2 The changes of water temperature on field surface
under different irrigating amount

ARG, R B S K B, BRI P B
JKEAE R A FLAHERR . M T TG IR R K TR R]
b 6~7d. 7 A N8 AN KRR 2 RE A
B, K RE A B e P R =5 /K 540, KR
SRR 73 04 S W EBSCRRURR A B B B B K AR R A
o HEKIS TR [R5 ~6 d, FLRAI LIRS K B
N FEK I R] ARG 8~ 10 d, AN[F] A= B i ] L o
AN B4 15 7K 7K R AR 28 28 52 31— 7 B 7K 73 1
1A SBCR » RIPAR RRMCH M D BE » BEARTEE R 17 ey
8 Z I PR AL R B A T B SR B0 - T
70 AR T AR A HIRB TR SF H Y. 8 AP )
# 9 A AR89 LR, XA X A KR
B SR I AL T 10 em DA_EAY FEDRTE
JZ BHFE T REK B 5 & BUKREIRIZ K 73 A A
. 2 B TR, tei RS K ERAE TR 42
EKL, B3 bl X A .
2.5 FEEBRHXIF=ERR

A EFEIK T B KRR R AR B e B Y
B 8 B A R B T LA T S ORI v LR
PR, HIER A AT A TR R K 7 2O KR i A A
Uz 2R



5 4 39 R R T 5 | B DOKRE 19 KR AE 7 R 7 49

40

T IEE K E(%)

Moisture content
w w
o w

[ ]
(%]
-_

20 1 1 i | IO ISR E— | S [
FODP P OO PSS

Vo e o
FFEE LS § @

H #8 Date(M-d)

3 BEXLIEASTU
Fig 3 The changes of soil moisture in

controlled irrigation plot

KFER A 25 AR ORI 4 50% T
REEAEPUHRSY , A [ AL KRR B R S B
DA HUAE 250 S > TR M . KRR Y B
TS A2 S T 7K T Ak B A 45 91 5 B0k
TR EL BB 7 em , FEURIECHE I 10. 9 i, 4 5
FEH R 5. 300, TRIEHM 0.7 g,

RS [ VA b B A KR AR 5
BREAK B30 L TR K HE R A Ab 3 A Sy 14 1795
m®/hm” ; K FE A ALY 12 321.0 m®/hm”,
POV K HE IR A A B 1 5 20 B3 24 L K i 1 858.5
m”/hm®, 57K 13- 106, F5 5 W A b B8 fr 7K i
KN 10 165.5 m®/hm®, IR 7K JHE T 4 A b B 1y
BN B 2 BE AT K 4 014, 0 m®/hm®, F5 K
28.3%6, KAy HE PSS AR E T 172 F1 72.4%,

&4 AEERG XN KEEDR SR

Table 4 The effects of different irrigation amount on spike characters of rice

SRR

MR AL HESH(N)

Ab PR ESIS TR E
(em) Average grain number Full grain Seed maturing (9)
Treatment Ear length . TKW
of each panicle number rate
Y2 IKHE Controlled irrigation 146 126.9 116.6 91.6 23.9
VA Shallow solarizing 142 105.7 94.8 89.6 24.8
Y Deep irrigation 139 116 100.7 86.6 23.2
RO TNEEBAXNKIERF ERAEFBELR
Table 5 The yield and irrigation production efficiency of rice under different irrigation amount
s SR HEK B HHKX () PRlE e HHAKX (%) HE PR R HHKX ()
AL B L. . . . . . .
Treat . Irrigation amount Compared with Yield Compared with ~ Production efficiency ~ Compared with
reatmen
¢ (ms/hmz) deep irrigation (kg/hmz) deep irrigation (kg/hmz) deep irrigation
HKl 14179.5 — 8232.0 — 8.7 —
Deep irrigation
P 12321.0 —13.1 8379.0 —1.8 10.2 17.2
Shallow solarizing
ik 10162.5 —28.3 10197.0 +23.9 15 72.4
Controlled irrigation
ol O
=
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Study on production effect of rice under water saving irrigation

LI Fengxia; ZHANG Xueyi, YUAN Haiyan, HAN Yingjuan
( Ningxia Key Lab for Meteorological Disaster Prevention and Reduction, Yinchuan 750002 China)

Abstract: Aimed at the severe shortage of water resource in the Yellow River irrigation district of NingXia,

the field experiment was conducted to study the effects of water-saving irrigation techniques on rice; and analyze

the influences of soil temperature and water condition to the growth of roots and the forming characters of

stems tillers, leaves- ears and grains of rice- Compared with conventional irrigation, controlled irrigation saved

water consumption by 4 014.0 m’/hm”, or 39.5%, raised water production efficiency by 65. 3%, and in-

creased irrigation production efficiency by 82. 1%. Water-saving irrigation was effective in fully using limited

water source, and forming reasonable irrigating means to raise earripening rate of rice- Therefore, it was bene-

ficial to realize the objectives of water saving, high yield and superior quality by using controlling irrigation-

Keywords: rice; water-saving irrigation; production effect



