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Effects of paddy field water level control on
yield factor and rice yield at different rice growth stages

WANG Jun'”’, YU Shuangen'”, DING Jihui'>, HU Zhe’, XIAO Menghua'”’
(1. Key Laboratory of Efficient Irrigation-Drainage and Agricultural Soil-Water Environment in Southern China,
Ministry of Education, Hohai University, Nanjing 210098, China
2. College of Water Conservancy and Hydropower Engineering , Hohai University, Nanjing 210098 , China;
3. Tongxiang Municipal Bureau of Water Resources, Tongxiang 314500, China)

Abstract; Experiments were conducted to study rice drought during the tillering stage, jointing and booting stage,
sprouting and blooming stage, and milky ripe stage, with the water level of the paddy field being the control index.
The effects of rice drought during different growth stages on the yield and its component factors of rice were studied
based on the test data. The results show that rice drought at the tillering stage is most unfavorable to the effective
panicle number, but after re-watering it will make the grain number per spike and seed setting rate increase and
have an insignificant effect on 1 000-grain weight; if rice at the tillering stage experiences serious drought, it will
cause a sharp decline of yield; rice at the jointing and booting stage is quite sensitive to water, so drought at this
stage will seriously cut the yield and have an unfavorable effect on the grain number per spike and seed setting rate
and an insignificant effect on 1 000-grain weight; rice drought at the sprouting and blooming stage has an
unfavorable effect on the grain number per spike, seed setting rate, and 1000-grain weight; and rice drought at the
milky ripe stage has an unfavorable effect on 1 000-grain weight. Through grey relational grade analysis, it was
found that the component factor of rice yield that contributes the most to the yield of rice is the effective panicle

number.

Key words: rice drought; water level of paddy field; yield factor; grey relational grade analysis
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KRR 2 E AR AR, i TR B I 23 23 A AN B RIK SR A R ik, KRS R ) A 5 B BB A ] g
Z RN T, KRR X 0 — BRI E A R TARE T M AR T B PR
BIFEOA A FP 225 KRR 52 0 H A KA s Lo R I A A e 2 — 8, N T iE— KA A
A B B T 7 SRR B 1 B R PR 7 A B PRT o 7 e DR A DR/ AR SC AR FH KA A g 7
PEARHR, SRR T 52 SR8 | BT ST R R AEAN R AR 1 B BE S S0 7 e S A IR 1 (9 B, 38 1o (8 G B
FE ST 0530 RS K R 7 dehg 1R X AR 7 STk RN

1 #MREHE

1.1 R XA B Ak TE R

IRE T 2009 4 5—10 H ZEINHE K2 R 7 Hb X 8 HE 5 R0l K 1 345 0F 38 E A S0 50 == i e 1
AT, ZARI Y AL T WG K2V T AR X 8 T $AHT 1 i A, A9 R, DO 2= 43 W A1 SF- 24 [ T o R
1021. 3 mm, 455178 K54 900 mm , AFESF )R 15,7 °C |, 465t e s i i 43 °C |, X fedR IR - 14 °C , el
APYIRIE 28.1 °C 52 AR AE-2.1 °C I R 81% AF TR 237 d, 434 H BRI 452 212. 8 h,
H BRINECE 7352 50%

RIEHEE 32 NEEREBN AR 28 1, LK 4 1) 402 i B B4 16 D (A ZEB RIS K
XTEXTRA 2.5 mx2 mx2 m) , "I HE T JRRE S T 45 0], H e & sh =X i,

LK PR SR M 4038, AR F W1 150 d 2247, 20 A R T A BE I T 2R AR A
W FLA I 7 SRR B, KRS H 11 H 14,00 ¥k, 12 H 17.00 FFaa42E,5 A 13 H R FF R,
6 H14 HEH B B4 6 M3 BAdi % B 4 25 emx 15 em, &3 26.7 J77/¢/hm* 5590 3 HHEEAR, &
FHIEAE 80 J7HR/hm? .
1.2 REAR

VIRE B KSR R oK o3 W8 An , 20 e o3 BER BT 22 R0 b A A6 30 R0 L B A 7K A A W) R B Y
ARG (a) FIKES LT KA A TR ECRFEANAR | R K B 38 2k 5 0 470 AH 32 9 1l T 372 38 2% #b st b T K, ikt
G MHEZRIEK . (b) KGRI K ZIE KR LR (o) M DMK R IR0 AS BK RS 038 B KR
FRA7-300 mm, FBRM 30 mm, Ky T IABNALEACR | 52 B4 KR -400 mm Fl1-600 mm , 32 545 il KA 15 []
HJ10 d, BEAEE B B UG B K (4 BE I K A7 O - 200 mm Al - 20 mm, 3% 53K B E A - 300 mm
=500 mm) , IRIRAL I T S ULER 1o A0 BIFE 9 AMINGT A TS A4S0 Gt B g T AR AR S5 9 3 B B 1 ANt
3AEE, X IR TR BT ST KA AR A T R kAT

®1 ABSRELAEEHHER

Table 1 Design scheme of rice drought

FR AL SPEEMIFOKIREE /mm PO REMBOKIRE/mm I AEIEOKRE /mm FLBUBROK IR EE/mm
H1 -300 -300 ~30 -300 ~30 -300 ~30

H2 -500 -300 ~30 -300 ~30 -300 ~30

H3 -200 ~20 -400 -300 ~30 -300 ~30

H4 -200 ~20 -600 -300 ~30 -300 ~30

HS -200 ~20 -300 ~30 -400 -300 ~30
H6 -200 ~20 -300 ~30 -600 -300 ~30

H7 -200 ~20 -300 ~30 -300 ~30 -400

H8 -200 ~20 -300 ~30 -300 ~30 -600

X IR -200 ~20 -300 ~30 -300 ~30 -300 ~30

1.3 WAMRNBEE5HE
1.3.1  RAZHLm
FER 900 WA KA EREE . 24 AR B I EAIR T8 80E T BRIE ( ZE/D T4 T 10 mm (K )2 ) B¢
50 mm (HF7K) ) B2 RAR A BRERE K 2 IR
1.3.2 ##
WCRIET 4 K, RN GT RE AL e B 5 o, I Rk e L T )R B BRSO ST R R TR A SR,
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50 cmx50 cm FYRRAE , B ITREALER 3 UCHE  BOBRAE N AEES, WieJE 74P REAILIE I 1000 A7 S0k, 3157
TR

2 FHRE5HMH

2.1 KBEEMREFHHF
2.1.1 A#ARSK

KA i SR B SR AR AR IR 2, 3 2 T B A K AL BRI R AL 3 3 AN E A B IME  a, b, e
FORE— D E AR HAE Py oo K E 255 1,

H 3% 2 AN, 5K AL 3 1, H2 , He 5% REAH LE A3 ROBRER R iR LA B I B0 53301 17.58% ,24.85%
16.97% ; i HiAth 4z /K b P 5 %0 BRAH 1L, FEBRAE 0. 61% ~7. 58% Z 617284k, Hi stk Al W, 43 BEIH 57 5200 A 25l
B FE SR, PR A 43 BE I 2 e AR SR 0 S SR Az B S5l Dy BE IR R e A AR, TR
ZA R P K AR B T3 FRETEAE ] FLBUI A RO B R R g R K, BT 2R R R K AL B Ha 5 H3 ML,
FIRERR Ry 32 i T/ 8 A S BCA AU BE W W

®2 KEFEESHEETFRGLHIE

Table 2 Original data of rice yield and component factors

AREE -Yan 1 X FER/

KA B , S IR/ % TR0/

ﬁk (ﬁi%-hm'z) (;{éjﬂl") =) %‘ (4 UNDANEEVE (kg-hm_z)
H1 272 124.56 91.74 a 26.28 8168.43 be
H2 248 125.34 92.51 a 25.68 7384.96 ¢
H3 328 119.58 90.46 ab 25.59 9079.27 ab
H4 274 118. 65 88.51 be 25.34 7291.80 ¢
H5 318 121.51 88.23 ¢ 25.29 8763.82 ab
H6 305 118.85 87.91 ¢ 25.03 7969.34 be
H7 318 123.59 90.48 ab 25.15 8943.37 ab
H8 324 124.05 87.88 ¢ 24.98 8822.68 ab
X HR 330 122.84 90.97 a 26.13 9636.30 a

2.1.2 #EHK

1 2 AT, A BES P K AL B HL, H2 506 BEAH LE , B B0 538 0 1. 40% 1 2. 04% 5 47 22 R0 Jh
FEFFAE A5 K AL 2 H3  H4  H5 , H6 5555 B AH Lb, R BR R IR 7E 1. 08% ~ 3. 41% Z [A]; FLAH K b 3 HT
H8 5%} HEAH Lt , BRI A IR 4 0. 61% F10.99% ,FeA [ BA A8k, Bt o] UL, 357 Z2 R0 Fn i B T 48 101 32
SRR ER S AN 5 1 43 BE S T BE R Ry 32 SR B AR RIS T R ) Y S R B K B A
B OO A R K
2.1.3 #EE

Y 2 AT, 5K AR BE HT AT H2 5060 BR EE , 25 90 R 191 0. 85% 1 1. 69% (HJE %A B & 2R IR
A BESE A BEI 2 5L S K S BUAMERION . TR K AL B H4  H5  H6 , H8 5 %) FEAH L, &% 52 R R 7E 2. 70% ~
3.40% Z 8] i 5 Py o B EK-, HIUERTAL, $0T AREH K A B He AR T AR5 K AR B HE AL 2t 5
IKALFE HY B2 FHUKAE 2 MUHE &, 45 50 W25 TR, AT 2 s K A 3 H3 Rzl A K Ab B 1Y X2
SERRIPEA WA, TR AR WL P AL AR (B A2 R ) A5 SR, ZR
RTAE, SRR AR S K R A S R AR AU 1
2.1.4 THER=E

M2 FTLAE H : (a) BR T # KA EE HY LUAE, HoAl 45 7K b B 5 6 BEAH L, 4 o g B89 BRAIK T, B i 78
1.72% ~4.40% Z[a] ; #K A FE HI T-RLBR SR IGIE 0. 57% , KA 5 X A 259, (b) [F—4&FMEt, i
TR AR, TR R B IR G A A K U BERRR (32 8™ 5 ), TR R PR IR AR, () BEIR
H R A5 K AL B H6 FIl HS |, FEIR A3 555 4. 21% F1 4. 40% , H1 I AT A RE T 46 151 AL 20 52 S KA T
R i M ANF PR R AR 5 2 KRS AR AR A K, S DATFAE B (45 50 ESR Ol 32 X R ORI TR
B MR
2.2 FFE

R 2 AT, &K AR B X BRAR LE , 7 B IR 5. 78% ~24.33% ., HEEHA/KALEE H2 , H4  H6 , H3
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TR HE AT () $KCT5 2RI 52 S0t 7 B R M f5 ™ 5, 7 B R IR 38 24 33% , 2807 2550013k Py o5 B KR,
EB BN oK SUB X SRS E T IRTSERIL, (b) VB, PRI Y 23.36% , 275 5 HTIAE Py 4
LK, 4B D RR A S SR S0, L SRS B T S R A £ B M KRR B R, TR
(c) HAEEFFAE, P B REIE R 17.30% Ik F] P, o, 25KF, (d) FLEUH = IR DA 8. 44% 1E P, /K
PR BT, WA, N 2 T LARGE , 72 B B BE, 425 T K (8RB0 32 ™ ) | K A

FrAL
2.3 KEFEREMKEFE K & XEE ST
M TRV 7 B B i B £3 KBFRSHAETHELELER
KR 7 S AR R T 2Z (8] Y O Table 3 Mean transformation of rice yield and component factors
IR AR SOR B A G IR JE 5 i i 3047 BOKALFE AR FRIEL ZEYR ThRL o s
ST O R S RO G2 A H1 0.9010 1.0200 1.0210 1.0307 0.9666
TSR, R T IK A RGN K H2 0.8215 1.0265 1.0296 1.0072 0.8738
(g B AT A 22 ] i P 0 H3 1.0865 0.9793 1.0067 1.0037 1.0743
. . et H4 0.9076 0.9717 0.9850 0.9939 0.8628
ANESREE R Z , EEIFE S S H5 1.0534 0.9951 0.9819 0.9919 1.0370
2.3.1 RBEFEGHYELT H6 1.0103 0.9733 0.9784 0.9817 0.9430
%ﬁ%‘l*ﬁ%@Z EP%'/I\)?@JE/‘JEF‘ H7 1.0534 1.0121 1.0070 0.9864 1.0582
H8 1.0732 1.0159 0.9780 0.9797 1.0440

ﬂﬂ{ﬁ,ﬁﬁﬁﬂﬁﬁjﬁ%uﬁﬁj?ﬁﬂqﬂﬂﬁ popiict 1.0931 1.0060 1.0124 1.0248 1.1402
A IR AR | A5 20 0%, B

AT, YHEF S e S i £4 KBEFESHREFHAIEME

él*]?@ 1, /ﬂ\:féj(ﬂ: 0, ﬁﬂjﬁéﬁﬁ‘?ﬁﬁ Table 4 Absolute difference of rice yield and component factors
T1I(WE3), POKPOKARE AR TR LhR SR
2.3.2 HHE4EMA H1 0.0656 0.0534 0.0544 0.0641
*ETE%:{?J %&TE*#WMEFK%%E H2 0.0523 0.1527 0.1558 0.1334

. H3 0.0122 0.0950 0.0676 0.0706

AL U 0 B A % 220, W3R 4 H4 0.0448 0.1089 0.1222 0.1311
2.3.3 HHELBEZHK H5 0.0164 0.0419 0.0551 0.0451
SEIE R A Ny H6 0.0673 0.0303 0.0354 0.0387

5 H7 0.0048 0.046 1 0.0512 0.0718

Lt p
(k) = o max (1) HS 0.0292 0.0281 0.0660 0.0643
o 8o(k) +pd,, bon 0.0471 0.1342 0.1278 0.1154

A, () —REK R LGS, —

YR} 22t/ ME 38, —— AR 2 RARL;8,,,(k ) —— P FLET 51 48 X0 22 5 p——3 P R B, LR SO W) 58
FRRYER ZEA R RT3 R SR R B (W] (9 25 5 38 (2 0 ~ 1 2Z 0], —JBEf &0 T Al 0. 1 ~0.5,
ARSCHR 0.5, 53K 4 Xt 2 0A (1) B RBRARTER (K 5) .

2.3.4 RARE %5 KBERSEERENARER
KRB RAX N Table 5 Correlation coefficients of rice yield and component factors
N
Ty = % 2 1,:(k) (2) EEM JUEL] B REEL FRLER ER TR i
k=1 H1 0.871 0.952 0.945 0. 880
AH.r, FRY i 58 F5) 0K S BE H2 0.960 0.542 0.535 0.592
%ﬁjéj—g,]v Hﬁﬁ?ﬂ E‘JKE( Eﬂﬁ X BR 1.000 0.589 0. 608 0.647
w w . . - H3 1.000 0.489 0.589 0.576
PEE) . RS BIRICAR(2), ;/;:EI; H4 0.709 0.451 0.419 0. 400
AR KA =t 5 4% R 22 110 S e B, AL el R 0.694 0.394 0.407 0.435
%:Z 6 " HS5 1.000 0.766 0.683 0.744
° R o R ﬁh}j"“ Ho6 0.621 0.857 0.815 0.789
FEAS ST IR AB I FE 43 #r v, 2% THAEN] i 0.731 0.415 0.428 0.458
I i PR e AR P A M A T i 000 0.63  0.608 0518

H8 0.747 0.755 0.540 0.547

X e BTRR A RN, I B #OR, FH L % B8 0.630 0.357 0.369 0.394
AR PR R s
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XK &R KRG = 4 AN R F R 0T £6 KEFESREENLER

B E
o AR A ) 32 A e A B T S KR e Table 6 Correlation of rice yield and component factors
Z[6] B8 IR $ R E /RS« (a) 0 BES]

o Toi
AEEY

SO, TR TR 4595 BRI () 15770 ARIE BRE GOk PR
o ¥ e P RS, ! . . . .
W AT 25558, TR RRRCRG (o) i P 0 e e e
BUTFIEMN ATRCHME, RO, TR, 269558 e osa om0 .66
() FLEAM, AT RO M, ORI, 25953, TR sl o2 oS o o

i, UHIEA TR AR B B BLEOK A0 T A RO

X 7R B TR A A, IR T BB e K R AT AR Ry KR 7 B R B i R LA D T LA
FEARDGHE 1 RN b g 35k 4 PR~ 22 [ g AR 53 W) R 24 VR T IS8k I 1 7 42 gy 5 — DR 3% 44 ] B e H A R
ERE i Al

3 %

a. KFEAFEAE T W Bz B 28 o™ . KR EETE -400 mm B, £ B B2 5 KA 7 2 R e
R BEIN (=300 mm) 15.23% 31T AR 5. 78% | FhAETFAEHH 9. 05% , LA 7. 19% ; #/K R 7E -600 mm
I, BT B 5, KA 72 B E R 2 BEI (=500 mm) 23.36% , 3 15 2 24. 339% , AR T A6
17.30% , L3I 8. 44% ; H 32 5 80™ 5, ™ 8 D7 3, Hoh 32 S A USSR 4R T 22, A BEIN 32 ST
SREEICR AN, ST A2 7K 5 25 i REOR R | 235 S 3 i G X T Jo 2 5 e AN A 401 22 R ) 52 52 X ek
NG SRR I 25 P HE NI S M TGS 7 S50 32 M) S A S 525 5 e A T 8 10 2 52 X by 0 &5 S5 3 -y o 34
PR FLRAY 2 5 FR X TR e A AR

b. IR P 5 7 A B ) R (8 DGR BE 4B, 45 Hh 32 54 DR - S5 KRR P e ) e DGR I
Fe R BN /INHES R « 3 BEIA AT R 8, TR0 T i, 45 908 RRORLE; 5015 2R | A A5 Rl 45 9% TR T i
TR AR T AL 10T, A ORI, FOR I, TR i, 45 50 % FLA , A A5ORil , ROk, 25 50 TR i

SR
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