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W EA 002045 St = B 693 o0 [ 77 Sk JARAE 1999—2016 FA4% 8 5—8 A 3 v S 54, 4w 18] 3 5t
DAAFER R BFE LI SR RAE kGRS IER SRR R, AT RELH ST
(SEW,) B W 8 18] 52 it A2, VATE K 5| A2 68w 1] 355 AR B AR (SFW) Bk W) 18] 52 3 A2 %, VA B TA] AR K 3 18] 3 F K 3%
B B GAR G H R FARIR B AEZ Ao (SFEW0) BUBLH i 452 &% AL, AR R T 3 it AR L = 2 69 %ok [ £ ]
AR AEFTF AR A R EA, BT AZE )T 30 cm 6985 18] (Tgs0) 9 2~4 d, = 18 E A 8% AN ; B K%
0, B T NT 10 ~20 d Z 18], R = 08 B — AL A 10%~20%. &35 MR A 50T, b F8u4~10d,
T KIZAZ T 30 om A9 R LB A] A 7~13 d, 25 R 3& AR IL 8 F 25.8%~49.1%: Rt A M L E LALLM, F A
R ZRgm o, Bdh B Ry F5d, 4878 % & 35.0%~49.5%. susb, fEdhtaxt =& 5 SEW.. SFW.
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Z IR EOL Y,

A 5 OU I AE DY 98 K 56 0k 17 4N ) N X CKWAGTVAG2.AG3.AGC1.AGC2.AGF.AGS.AGSI.
AGS2.LC.LC1.LC2.LI.LG.LF f#ILC3 /47, CK AXJ &, A2 9 50 m X 4 m, AG1.AG2 F1 AG3 /N X THI R
%15450 m>X 20 m, AGC1 1 AGC2 /N X THI AR 459 50 m X 10 m, AGF TH B4 50 m X 4 m, AGS T AN 50 m X 24
m, AGS1 F1 AGS2 /M X [H #1355 50 m X 8 m, LC/NX [HI #4450 m X 13 m, LC1.LC2.LI.LG.LF fILC3 /N X
M 20 mX 5 m. FRMHAZES 17 ANHE/NXHEA — €& ZE. Mz T CK#h# & &, AGF.
AGC1.AGC2.AG1.AG2.AG3 Fl AGS Hi #8545 /&7 , B ARTE— /MK F s LC1.LC2. LI.LG Fl LF #i A8 , ZEATE
— IR, LC3 A B ik . AR R /KA e KRR 60~100 emo  H [E] /N X A= 398 v 3E , JE Jg 26 AR A —
o BR/NX AL 3~ S HRHEL R 7K SR ZROULI H: , 35N Hh T DA 553 R0 4 120~ 150 em.

TENZEREACGIFERIRG 5 1 A, BRI 1 b /KR . 50K 51 2 B TR KB, AR BT 28 2% S
HH TE) AR K IR BEE 190, FH0 B 32w 18] o PN, BE 5 d S 1 2k )3 R K 3R . R M Ve 32355 52 35 DA
J 32 B AL R E R 50 € Tk &R, M T KL B TR bR (SEWs0) R WA ENY) 52 B R L HY HE 1) 55 7K IR 2R
TR (SFW) [ WA 52 B RE T , T 85I 2 AR AR (SFE W) 4554 ORI 52 855 36 R F O RERE o 3T H i)
AKIE LI TR, 3% SCHR[ 7145 H B 5 VR TSR R AGE B2 8l &S F8 08 (SEW:0) 57 KR B FUE (SEW) FIE5 5 27
EARPR(SFEW:)

& AN AR T N— 8. 4 H P RdHT e s 78 a8 i, 5 i AR, #REE 0.5 m, 1T#E 1.0 m.
BENCERIT B, 73 XUSCER St ™= B 1999 48 BAK , 56 Ja MR (R A 5 A IR 2 B AT o &, VR B
T[] 72 B 222 S 0 0 T (RS2 0], 6 35 15 06 5 0 A o SR PR P2 e DUPORE 7 b 35 R X A0 5« AR 32 5 5 2 il 1)
R FE R0t B8, 52 5 5 M N DX B R A AR 6 72 B R = 2 . R G it 4 T 1, o 5 ot 3R bR A A
FEAT 2 B (Ry) B (RdD 2 TR IAR SR ME AT E R R .

2 HBRESH

2.1 £ EHRZR—RI FEE/F00
R 56 U 4 AT B R A AT (3R 1), 1999—2016 4 (8] , A AE7E A=K HH P AR B K SR I HE B 1k
SRR AR A S a, VEY) 215 B B AT B RITE 42 HI# , 2005 £EF0 2011 4 7 HH5295%, 2003 £E A1 2014 4F
BEINZBT,2004 FAERIHZ BT SFAFAE T N M IEREARSZ BN (8] 2~4 d A5, ZBUE H0™ 1.2%~
7.9%. 2000 2 N NFREEZ 1AL B, AR AR 32158 [A] 40K (6.9 dD , 8™ B HL .
A1 RS VKRR

Ay FH AN X 2T Tga/d SEW:/(ecm-d) Ry/% Rd/%
2000 AG2 KR (GNP 6 165 87.8 12.2
2000 AG3 AL (OGNS 9 244 70.6 29.4
2003 AGF EH 4 52 93.4 6.6
2004 AGF pigs 2 32 96.3 3.7
2005 AGCl L 3 37 97.7 23
2005 AGC2 T HA 4 72 92.1 7.9
2011 AG1 L 3 80 94.6 5.4
2011 AG3 L 3 92 93.7 6.3
2014 LCl 1 2 17 98.8 12

T Tgao i F KRR /N T30 em (RS0, R [

SIHTR B, 1R KRR /N T 30 om IR RFSEI [ K B0 H T KGR SR BNAS (SEWs) T AR ELERK , i A6
B X GTER — 4 N T O AE E AR 2 A 45 1 O — . X 2 400 B RHIEAT AR DG A B K
L, AR AEAE XS 72 8 (Ry) 5 R KBNS TR AR (SEW ) AFTE R IR YA K R (FHR R r=0.954, B EMEKP
a=0.01), K FEHX N : Ry=-0.11SEW3+101.11.
22 £ BHNZRZ R FEEHEN

MEAE A KA IEAE AR 0 X 2, 72 R B A B A2 UOZE L — RS2 B AT 2 . ARYE 1999—2016 4F H 24
Bee K 3k 2 FH TRD RN, RS AETEBEAN A2 B W 2D T 2 IRIFAEA 10 @, 2005 5235 208 111K, R 2 W45
KB, ZHRUIFRRZ , T KB R AR BN FRIR (SEW:0) K, 5] A= FE A LA
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2 MR Z R BB

Elhy FH AN X ZHA TN Nw Tgs/d SEW./(cm-d) Ryl% Rd/%
1999 AGl1 7 AR 3 9 219 86.4 13.6
1999 AG2 LN 2 N3 3 11 286 81.3 18.7
1999 AG3 r TR A AR 3 13 306 80.1 19.9
2005 LI T TR 4 16 95 85.1 14.9
2005 LG NG 28 ] 6 22 172 69.4 30.6
2005 LF T HVE I TR 11 33 411 42.8 572
2006 AGCI LN 2 i3] 5 6 48 93.1 6.9
2006 AG2 7 AR 7 10 94 90.2 9.8
2006 AGS2 LN 3 N3 6 10 117 88.5 1.5
2006 AGl1 r R A AR 7 12 170 84.8 15.2
2006 AGC2 T TR 7 15 228 78.1 21.9
2007 AGC1 T E I 2 4 7 34 98.9 1.1
2007 AG2 TR AR A i 2L 4 8 63 94.5 55
2007 AGC2 LGN =S N 7 14 150 86.0 14.0
2007 LC AR AR A i ST 8 15 226 77.1 22.9
2008 AGC1 RN iR CNIE S 6 6 47 97.4 2.6
2008 AG2 LN SR 23 ENUE 6 110 95.6 44
2008 AG1 B 0 e Ik 20 6 10 144 90.0 10.0
2008 LC LN PN 3 ENUE 3 6 11 242 80.5 19.5
2009 AG2 LB 2 8 114 82.6 17.4
2009 AGC2 LN 2 8 184 81.3 18.7
2010 AGI1 H TR A AR 3 4 41 93.0 7.0
2010 AG2 T TR 3 4 55 93.6 6.4
2012 AGS T FE 3 6 75 94.6 5.4
2013 AGS I 2 3 47 96.0 4.0
2015 LCl EUN 3R NG ] 7 16 137 69.7 30.3

VN BRI AR, TR

2005 4 LF #f FH/NX AL TAE H 5% , 52357 11k, H 2 2 B0, BEA AR 7K PR 2=t A 8 F EE 1 52
R AL IR 52 52 158, BTS2 )34 33 d, k™= 1 /2 f 7™ H 1 (5 R 52 52 5 S Tl () A FEL AR B, D37 57.2%) 01X
F2 DR A A 410 e FERE R 5| S FE b R K7 BT A EE R KSR /N T 30 em, MEAEAR REH AT 2 BOIRES, )
IR AR e, KR EA R, i &2 K.

FHER 2 T 50, 242 B B RIS, T 0K B3 3 N 7K 22 B S48 bR (SEW) B, 8= 3t 6™ 2 5 24 b
TAGESE AT bR A R SR I, 2 50k ED , 0 RIH R 7K R 7 2 a7 R EE 5 b R /KR /N T 30 em (1)
S AR R, DA R AGE SN SRR (SEW30) K& I .

FRAEAHNT 72 5 (Ry) 5 b R K E LB SR bR (SEWs) Z 1015 RN : Ry=-0.1 SEW++100.47(r=0.854,
a=0.01). X5 FiAH GBS 458 — 2.

2.3 FEHRAE—RiGEREREN 250

2001 4= F12002 47, 75 H [A) /N X FEAT T MEAEAE R BRI SZ 1 B It A B 52 00 (1465, 52 385 R 22 6 (] 4~10 d,
25 18] 5 K TR BARUE (SFW)28~70 cm, 11 R 7K B4 /N T 30 em A7 SN 8] 7~13 d, 25 5L 38 B 16 6™
25.8%~49.1%(F 3).

A3 AR LRB SR 4

oy H /N X Tw/d Tgs0/d SEW,o/(cm-d) SFW/(em-d) SFEW,/(cm-d) Ryl/% Rd/%
2001 AGI1 10 13 355 70 425 50.9 49.1
2001 AG2 7 10 280 49 329 53.8 46.2
2002 AG3 4 7 150 28 178 74.2 258
2002 AG2 5 8 180 35 215 69.8 30.2
2002 AGI 6 9 210 42 252 67.4 326

T Tw RSBt .
SIMTR W, Bi KR R BUA (SFW) R T AGESE B AR AR (SEW:0) MUK, i 7L ™ 5, — 3 54 1EA
X7 B (Ry) 2[RI A74E 2 35 A 9% (LA SE 2 80r=0.994) , [ J5 FE XA : Ry=99.76:+0.8TSFW-0.31SEWs0» 1X 5L
HRI6- 7RIS S5 HH 2 18— 30 B4k, ARAEARRS 7 B (Ry) 5 5 BLR A F AR (SFEW:) AT 48 10 E AR G e
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(r=0.984,0=0.01) , B IHJ7 FE XN : Ry=-0.12 SFEW++97.33 .
2.4 £ EHIRNZ RS REREXT = 2 RS20
XiF 2003 4F DL SRARACE A8 2 B BE R 0 4 a /N KR BAE AT T B HE M, 5 R IR 4 PR .

F A4 WL 5 R T2

FH [ e s X . B (B0 SFW/ SEW:/ SFEW:/
‘,f_ﬁ"_' Va:alEl He 2 ~ N B 0, 0,
IR BiBUR I Th) A ok Tw/d Tg/d Cem-d> (emd  (em.dy  B% Rd/%
AGS1 20030705—16 1e# 2 3 9 24 220 244 82.6 17.4
AGS2 20030705—17 e 2 3 10 39 247 286 78.8 21.2
20030625—28 I 1 5 16 50 42 92
AGCl o 63.2 36.8
20030705—20 pigZs!| 2 0 12 0 172 172
20030625—28 AW 1 6 22 136 70 206
AGC2 50.5 49.5
20030705—21 pigZs | 1 0 15 0 369 369
AGS1 20040713—23 T 2 3 4 35 149 184 86.3 13.7
200400604—06 B 1 3 17 39 43 82
AGCI " 78.2 21.8
20040711—0816 igzs:l 4 0 30 0 239 239
AGC2 20040604—18 T 2 5 26 119 103 222 65.0 350
20040711—0817 TE8 ] 3 0 30 0 308 308 ’ '
20040528—0617 T 3 9 44 169 301 470
LC 20040618—30 I 1 0 13 0 243 243 28.6 71.4
20040711—0818 pigZs:| 3 0 38 0 472 472
20090527—0601 i 1 1 9 6 130 136
LC N 87.6 12.4
20090629—0702 L 1 0 4 0 86 86
20160525—0603 i 2 1 10 0 103 103
LC2 57.1 429
20160630—0715 igzs | 2 6 23 16 450 466
20160525—0603 T 2 2 12 6 210 216
LC3 28.2 71.8
20160630—0715 piazs:l 2 9 29 28 759 787

HE 4T LA, O/ W2 H B 285300 Tw=9 d)  BLFE WA IE 2% 1A 52 7™ 5L 5t 3 (Tigso 70 91 9 13 d AN
38 ), B T HASZ 7 (10 d N 2 IR LIS 52387 AR W2 EE7 B (16 d N 2 IR32 85, Tw=9 d, Tg»=29 d), %)
I8 AR AE R ™ B, Uk M 28% A o @TCIR W T I W R AR R I, S A N 2 Ik B 2, B2y
RIS AT 5 d, B2 WY B M R A6 7 &, 9807 R 35.0%~49.5% ; 4N 5 B0t 52 57 I () AN L 3 d, Jak ™
12.4%~21.8%/ 47« @R —FAF/NX IR AL TE B 5t P2 B Fe A e i) 7= /K S b Asc il , 5 5P P o 5
VAR EP S A

WAL 52 22 IR T2 e, FLARN 2 2 (Ry) 5 87 7K IR RAFUE (SEW) L R K& B8 A FE br (SEWs0) AR AE
B EEMRK R G=0.930), [0 757 FE RN Ry=91.33+0.04SFW-0.06SEWs,. LAk, HEAEAHRT P2 & (Ry) 5 35 15t
LEG TR IR (SFEW:) WAFAE B 5 M 5656 R (7=0.942,0=0.01) , [A] 9 75 F£ 30K : Ry=-0.06 SFEW+,+92.26 .

3 iR 54L

DTEA ST X3 P, B SR B 7K, A A AT 30 1 10 48 A AT R 2 808 4 FpOAS [R) T SR 5 B 2, B 12K
FRELZ BUSAR 2 IRZ U R L IR BUE LS M 2 IR B AR . 2 02 BT BRI 2 B it 72 R AR B
B2, VIRFFEL 20 BN 1 IR By B S B R AR B> o R AEAEDXNS P= B AN 5 B HR b (A7 L SR 3 R A O
KR, X5 AW FEE R 2L

DTEZHUFAr, H ) BRI AR 7K 3 B0 5 55 R AR OB T T R AR IR AR AR A AR R A= 2 R R i)
& M R FRR S (] (1357 35 A5, 736 A B K Tt . 752 AR, TEMR AL = B A K R A2 05 i fe
BB A B R AELE , 2 IR 2 B e i R, 27 il F2 — MR 2R LR T2 i R AE 2 IR 2 IR BT
R S AL £ 51 AR AE ™ IR, 2004 41 2016 SEZEREAE W BRI AE 2 W R AR i 22 TR B B L L G, i
AR AEIR™ 42.9%~T1.8%. i H 5778 H 4 16 AT J) 22 5 RS H M R KA, B4 N s A A5 55, RS B0k 4 i
FRIGAEAIIE . AR B 5T S B 4% R 2 SRR /K 5| R A5 07 , 3 B2 97 3 A AT A FH R 5 | EE R A2 35

3)1E FH B] 6 B — S0 26 A 5 AH [R] PR 52 153 B 52 5 A B R AR ) B 24 77 B (M) S IR AE AN [|) AR AN R — B
X AT BB A A AR D R BT P A 52 3 K A S 0 DR SR OR AR S B S i) A 5% o BRIV b AE
[F), % B 52 57 5 S 5 E B TR A 7 38 R R o AR KR R Rk 2 S AR K. R, 7RSS 3R A
LGS RAR FA A, T B R W S BEIR SR #
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Relationship between Waterlogging and Cotton Yield
CHENG Lunguo', ZHU Jiangiang”, WU Liren', YE Hao’
(1. Experimental Station of Irrigation and Drainage, Sihu Engineering Administration of Jingzhou City, Jingzhou 434013, China;
2. College of Agriculture, Yangtze University, Jingzhou 434025, China;

3. Farmland Irrigation and Drainage Experiment Station of Tianmen, Tianmen 431719, China)

Abstract: [Objective] The objective of this paper is to present a quantitative relationship between waterlogging
and cotton yield based on seven years’ experimental data.[lMethod] From May to August in each year from 1999
to 2016, we measured waterlogging in a cotton field and classified the waterlogging into four categories: subsur-
face waterlogging, multiple subsurface waterlogging, one subsurface waterlogging followed by surface waterlog-
ging, combination of multiple subsurface waterlogging and surface waterlogging. Subsurface waterlogging was
represented by accumulated groundwater depth when it was 30 cm below the ground surface (SEWs,), and surface
waterlogging was represented by rainwater dynamic index (SFW) that was the accumulated surface water depth
within a defined period. The combined effect of surface and subsurface waterlogging (SFEW;,) was expressed by
the sum of SEW;, and SFW. The impact of these waterlogging events on cotton yield was analyzed based on exper-
imental data collected in the seven years.[Result] Reduction in cotton yield was 8% for one-off subsurface water-
logging with groundwater table (7g.3) was not shallower than 30 cm for 2~4 days, and 10%~20% for multiple
subsurface waterlogging when the accumulated waterlogging time 7g.;, was between 10 days to 20 days. For sub-
surface waterlogging followed by surface waterlogging, the reduction in cotton yield was 25.8%~49.1% when the
cotton was under waterlogging for 4~10 day during blossoming and/or boll-forming stages with 7g. being 7~13
days. The reduction in cotton yield was 35.0%~49.5% no matter what stage the cotton was, if the plants suffered
multiple waterlogging within 5 days and the cumulative time of the waterlogging lasted more than five days.
[ Conclusions] The waterlogging indexes SEWs, SFW, and SFEW;, proposed in this paper can be used to predict
reduction in cotton yield.

Key words: waterlogging; cotton field; relative yield; quantitative analysis
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