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W OE ORI A AT R T R R LLIE R R (CKO Jy X IR L B2 AE I Y 7500,
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AR BN o S5 R T R O SR K A B oA R AR R I T AR TR AR R S AR
FHY TP BN . /K Ok i M2 000, 32 B R 5 AR 2 0 A= I 30T A 00 5 e L 7R R 400 L AR S At 2R
A TR R T U X K Y R AR B AR . TR T I R AR L A R (P RO RIER
(Fo/F) K5 THEW A BIN IEOKF o B 20 87 DA S 8 300 7T o 52 08 5 5 B AR 300 ol T A AE D6 & Ak T i { B
T 7K ke 1Y 6 B MR RN B8 i TR RS WA T Y R A D N R EAT R T AL B R A ) i TR S A AN EERLON T
R o 5 A B A ) T 4 A B A R 0T T R AT AR R T s vk B o T T A A R R e S BN AE 9T

S SRR CHERE T REE T .
K ML SRR O A R AR R
FESFES  S562 XEFRER A

T A i T 5 b DX K B IR A = R AR
Y — B ) 24 e AR M K R ) R, R R T K AR
M 52 BRK B IR 1Y) G B v RO o o e ROl T
SR ML ARIERE . BT R E R R 5 AR
IG T A B K FE  H 3% b X 7K 9 IR B = 19 ) 34K
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1.1 KX #ER

WIEF 2015 4F 4 H & 10 H 768 5@ B v 55 o
DX B R i B A R BIF 5% T & v e R i AT
WXAEE AR 10. 8 C. =10 CAHEH K BIR
3953 C,44FEH M4 2 505~3 136 h, L5 M
K3k 190~251 d. 4E B FEK 5 80. 4 mm., J& B I
R T R A g 4 R 4, 0~60
em HIEFEATE 1,43 g+ em™?,0~20 cm
+E AR S 3 g kg, A 6.2
g+ kg 'L A 38.8 mg » kg ', M AAWE 42. 5
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O 26 %

mg « kg™, HALH 278 mg + kg™
1.2 REiEit

Bl s R R TR AR BT 49 57 R AR B B 42
CrVEIT o P de it . fE e & — B AT R
FHE R R ALK 20 B 115, A AR AL L3 — ik &2
BEE 4 ATEIK B A, LLE 5 B K & 6 IR (3 300
m’ « hm *), 1% 3 75 Sh R, B 7 QE & 3
K 75%,2 475 m® « hm %), H EE I 5 GF % 3
K 50% ,1 650 m® « hm ), & & 5 CIF % 3
K 25%,825 m® « hm %), 43 LI CK, W75,
W50 . W25 Ron, A 3 W, 4L 12 A~/NX L

KWk 1w, T4 8 25 HEEM, 3 A B Y
(6 J1 16 HO BRI #EK , BEbg 7~8 d W E 1 K.

T4 7K 2t FH 7K e R BRI 4% ] 3 Sk ] B 10
emL LR E R 3.20 Lo h', MAAEROATREIC B
HTEAEFTL (30 ecm+40 em+30 ecm) +60 em ] B
ik 10 em, FEA K 18, 91 Ji#k « hm *; R
L4 m pERERIAE . 1B 4 17, B /NIX 3 - 12 47, /)
XA 7 mX4.5 m=31.5 m’, 4 F /K 3 m,
HAE AR R At A At T[] 45 3L i [m] >4 b K H
PN AR A (7 T 19 HATTIO .

F1 EBREBMRSE
Table 1 Irrigation quota and distribution m® « hm™?
TE I ] Trrigation date
ST i 4 R k4
Treatment quota Budding stage Blossoming and boll forming stage Boll opening stage

06-16 06-23 07-01 07-08 07-15 07-22 07-29 08-05 08-13 09-06
CK 3 300 200 200 200 350 350 350 450 450 450 300
W75 2475 150 150 150 262.5 262.5 262.5 337.5 337.5 337.5 225
W50 1 650 100 100 100 175 178 175 225 225 225 150
W25 825 50 50 50 87.5 .5 87.5 112.5 112.5 112.5 75

1.3 MEBmMBSFHE

1.3.1 L3344 K3 R TRIME-PICO-
IPH TDR {1fi 58 7K 73 5 2 45 53 501 46 1% 35 1
(06-23) JEAEW] (07-15) 44 11 (08-05) At 22 4
(09-06) HEKHI 1 d FIFEKIGH 3 K 10:00 —
10+ 307 5 45 &b /N X [A] — 7K P26 L 984T AT
JETA] 3 B A 0~20 cm,20~40 cm,40~60 cm,
60~80 cm +HERF A K &, 4540 B Y SRR
FOKE R AT VAT R 3 I

1.3.2 Ahk&dF HEKEIARMEAMGES
R HEARICE . 7E 11:00—13.00 fii F§ TPS-2 #Y
i 48 O GG 2 A PR 32 25 ) g it (FT TR £21 0d
FTTOUS 8] = ) 1464 3%, B R b4 5K &
M

1.3.3 st ZxkAs H PAM2100 ¥ 8
YA TE AR MR AR I i M RO S B (H
WA £ E oK B ) . ¥EFE 11:00—13:00, 7F
H ARG R I 09 ] — 7 T — A~ AR R ik o S
(4 000 pmol « m™? « s~ %), Jkufisfa] 0. 7 s, 0 &
b A K ZEL(NPQ) 5 T FH 5 38 B 32 75 [H]
— 0 A I R B IS Y 30 min S5 L T — N SR
FIK #h 56 (4 000 pmol » m % < s %), ik w5} 1]
0.7 s, ME Fe KICAZERCR(F,/FL)

1.3.4 FHhmALE N T HIE TGS
10~15 d, PhHCss ab 3 R F AR 5 bk R R 2E
Il f i AR 3 AR L 25 Lt VIR R AR E 40 JF . 105 C
AT 30 minJF FFEE 80 CAM R MEF&E .
EH T YR, I H] Logistic Jr FE AT 401

R 5 bt = Hiy R 35 T 0T o/ M b T T
1.3.5 A #EEAANAXEAWUE) 54
I 22 5 S AR A% /N DX Ak (A AR R PR A5 R
FEIC 180 ANk 2248 (L o LR AR AL 60 A4S I H:
B ST A L BLAE JE I SR 4y IR TR R A

IWUE = R Al 7= &t /1 HE 280
1.4 HESITSHH

K H] Excel 2013,SPSS 19 #4743 #7315 &
F AP R 0,05 KF(LSD 3,

2 HEREAM

PSERNBELESKENTMN

i1 al R, BEAE R 5 AR AR AE AR &
T 1) R RAL R IBOK 5y o HE KR AN [ AE
1 CK + 2K /R AE ST, W75 b3 iy “S”JE
o] B2 HE 8 . W50 4b B “M7IE . T W25 4b B 7
TR ) R AE I L 2 W R L A A DT R R
WRESYIE . HKE 4 T A B R B 0~20

2.1
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em + 2 EHESKBEAMEK,20~80 em 12+ HEEKESHEKATEA .

—B=—CK —6—W75 —A— W50 —¢— W25
+ 8K 4%/ % Soil moisture + K4/ % Soil moisture T+ 3K %/ % Soil moisture
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+ 38K 4r/% Soil moisture +1E K45/ % Soil moisture + 3K 4/ % Soil moisture
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FB. % Full budding stage;FF. j6#] Full flowing stage; FBO. 4 %] Full boll stage; BO. it 2 #]  Boll opening stage;
a. WEJKHT  Before irrigationsb. #i7KJG  After irrigation; F[d The same below
B1 ASERNTESKENHIE
Fig. 1 Effect of regulated deficit irrigation on soil water mass fraction
2.2 FATEBRNBLRE LN D KA 1] AR 2R 23 IE B 400 B L 48] 38 ¥ 1 4% Ak
H1 P2 W] AN [ K g Ak R A6 R R LE BiE 2R 5 CK 225 W3 . R U WK 73 5 diox 3 b 3
T HERR 5 e 1 5 B e 78 1Bl A W K A AR B BRI R TR &R o AE 30 Hh 8 R AR K ) AR A AR
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KFE R A AL 1 MR R T A 20 IE EE 10T 4R I

BEAEH] B U Ak )L B R By CK 5 W25

b FEAR G LR .

2.3 RATERXEKETER RS ERNZIT
HOG A A (P B R /N AT LU e Y A8 48

FOC B AERIRE S i ss . anI&l 3 7w . 4% Ak B

IR ¥ G 3 AR A 3 Dy B i 2L R

BCK BW75 BW50 EBW25
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B2 FASEBRTHENREL

Fig.2 Cotton ratio of root on shoot

F BO

under regulated deficit irrigation
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PEI IR e KAE , B J5 AR, B35 09, E /K | W50
W25 ghBE P, 2R AT CKLWT75 b3 CK
TREES, HEKG, W50, W25 4k 5 Xt DL K &2
F| CK 7K, Ak 34 1] 25 5 55 9 K 1 AH 7] 45 4k 3
P, HCHEKHT & P m 1520 ~20% . R m AR E R
W25>W50>W75>CK ;B 1631 , ¥ /K mir &b 2 7]
P, BETE K 72 500000 00 R, 25 b 331 2 10 3 M 22
S, MEOKIE  AEFRME W25 43 P, 5 CK 53 &
ZKE W75, W50 kb3 P, 5 CK 222K B %,
W75 W25 55 b #E K A P, #2836 % 1 202 5
BRI HEOK BT W50 5 W25 gh 3 P, B R T
CK,W75 435 CK 25 AW % . #EKE, A2
[H] W25 4b 3 P, (K + CK, W75, W50 43 5
CK 25 K& %, W50 HiE Kl =5 39%,
HoAth &b PR 55 0 K R AH HE 25 S OR B sk 2L E K
H W25 4b 3 P, B FAMLT CK, W75, W50 5 CK
TREES. BEKE,CPEE TR EZER, L4
P, HWE KT E R 2500 ~112% . 2 m R N
W25>W75>W50>CK,

—A— W50
45
40
35 F
30 +
25 F
20 F
15 F
10 |
5 -
0 L . . '
FB(b) FF(b) FBO(b) BO(b)
AEHMHB  Growing stage

—%— W25

P/(umolem™es™")

B3 EASERTEKWNEHEME P,

Fig.3 P, in cotton leaves before and after irrigation under regulated deficit irrigation

2.4 FETERIEKREMNEMNRER ST
B % N

2.4.1 mAREMLFHRE FKACAFHER
(F./F.,) e PSTEW) e KOG #3508 . H &l 4
AL A F L/ F, A %6 5k B de KA . Bl S
BTG . WEKHT . BRI 1 W50 4b 3 H CK &
Gb HAAL IR F,/F, YIRETH 5 R B Wi K2 T
MEkadh, WEKIF. S F,/F, &R KT
W] B ) nk 2 W75 B T CKL Ui e
WA AE PS40 55 KOG Ak 2 803 I v 1 B Bt
R A 5 TEVE K S AN RN B L A R R
RE AR I 35 v T o B BE R L FL/F W R

i (P<<0.05),

2.4.2 FRELFHER ZH FEFBEKRE
(NPQ), /& PSIl R&EGAZWIH ANGEMH TG
FL T2 388 1T LA AR 1 TR 3R BSCHL A D BB R 43 . R
WG R gext o FOCRE R AETCRE ST . B S5 AT,
Wi & R B R AERS A I B . NPQ N Wi
T AR A B A K T KR BRI W50
Ab A AL NPQ Bl 5 2 B E b . HEK
J7 B W AR 4% A 38 N PQ, 18 B AE 3 1 45 1
W75 Gb 3K JEART CK. Ul R B 8 7 fE K
J T i Al e R A R R R AR e
AW TOCEER AR T,
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4 FHSEBRTEXWERHEH F/F,

Fig.4 F,/F, in cotton leaves before and after

40 ¢ SCK BW75
351
3.0 F

i
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2.5 FRY
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irrigation under regulated deficit irrigation
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o

7]
53: R
1= \/ \"r g
= 7 X N IH NEE
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\ N & NN
0.5 §‘ B :E: \ 14
0 : st foe ¥ I L L o e 555 L § 5:5:
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HEBRH Growing stage
Es5 @ASERTEKIEHETEN NPQ

Fig.5 NPQ of cotton leaves before and after irrigation under regulated deficit irrigation

2.5 RASTEBRMBELTHRRRNZN
TR B AR AL R S R
2 Jr 7R« RS [ Ak AR AE T W AR RN B0 ik AT
Logistic)y # # 4l. R By Bl & I8 5 #2
WAL IESE bR Voo JGT 35 5 B3 5 )5 B
AR e T A W RINGF A B . Herp, W50 5
CK iy +9 it AR 2R R B 23, W25 [8 CK I
oAb A PR BB 3R i R R B[R] 20 A
T A R AR A o o> BB AT 7~ 10 d K
14~17 d. ¥y ot B R R e it (8] Az %2 CK O

W75 g K 12,23 d. W75 BT i e K36 K
BV, [ CK F W25 2858 37 % 1 69% . T4
K AR GT b CK f1 W25 4 5 & 12% .
7500, SRR EE T RS Ty AR
B R R B A] £ DRSS — P30k ¢ BT SE K
TH PR B R RS T R R R
T4 I b B 22 8 Ik L L hn T ) R A R
oK R AR W5 B R T4 5 R 2
FEEAA

R2 BELTYURREN Logistic EE K HHHIE

Table 2 Logistic equations and their eigen values of dry matter accumulation of cotton

; AH X R BU(RY) ;

=

Trittffent E 731%011 Correlation ¢ Y"(‘{ 1 to/d t1/d ty/d At/d GT/g
‘ que coefficients g
CK y=2341,73/[ 1+ 206-0.0520 7] 0.98 4.76 100 75 125 50 225.02
W75 y=2366. 44 /[ 1+ 99170.0710 7] 0. 98 6.51 99 78 117 39 251.58
W50 y=2340, 78/[ 1+ 275-0.0520 7] 0.99 4. 86 102 76 127 51 228.71
W25 y=218. 48/[ 1+ 863—0.0420 7] 0.98 3. 85 92 61 124 62 143. 86

TE < ARAE R RO ] 5y, AR AR T A R Ak s o, T BB B AR R AT BURE ] 5 40 1 22 4353000 Logistic 42 K eR BB AN 3 455 A T
Yy B PRH AR G ) 5 Vo, T BT IR GT. 4 B R AR .

Note: . days after emergence of cotton; y. cotton dry matter accumulation; ¢y. days of maximum dry matter accumulation rate occurred;

t1 and ¢, are two inflexions of logistic equations, respectively; At. continued days of dry matter rapid accumulation; V,. maximum increase

rate of dry matter;GT. characteristics of dry matter accumulation.
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FH 2% 3 AJ T, A 3L ) BRRR A AR B A L
M i B E K R R A 2R, H
b, BRSO B, WS kb B A BB A R B
CK #5 8%, bk W25 b 27 %, PSR, W25

PE2ZES . SRS HEERI N CK>W75>W50
>W25, e 45 Ah Ffa) ok B B 2 L R
Pl W75>CK>W50>W25, Kk F 5%
Wi T4 7K 2 14 T e /b, W75, W50, W25 Ab 343 i)
kb CK 5 40% .88%.190% ,

e CK ik 15%, W75 Al W50 b3 5 CK JC i %
£33 FRLERENTERFEMREER

Table 3 Lint yield and yield component of cotton under different treatments

HLBRA 2R KL K5/ Bt A/

B2 1
L ek &ng 10 '>’/ Effective bolls fﬁl’i 8/g Lint (kg » hm %) (kvglfilfg)
Harvested density No. per plant percentage Lint yield
CK 19.73 a 5.72 a 5.76 a 43.24 a 2 810.09 a 0.85 a
W75 19.41 a 6.21 b 5.71 a 42.91 a 2 953.33 b 1.19b
W50 19. 36 a 5.78 a 5.66 a 41.69 b 2 640.47 ¢ 1.60 ¢
W25 19.89 a 4.88 ¢ 5.23 b 40.15 ¢ 2038.18 d 2.47 d

T < [ 9B b /NG - B R 22 57 . 35 (P<C0. 05),

Note: Different lowercase letters represent significant difference( P<Z0. 05).

3 4t it

A 5 W A8 3 K A3 5 BT K A R I A
S ER RSN IR 1 VR DG AR 7 R R O AT R
BRG4GB R 25
M V) 1) 8 0 7 . NG S I A U /b E R
AT LA v 5 RROGE = 1 K W R L B e T K )
FI R S b A K 0 R 0 G R5IR 2 . o JR T A
FH 75 AR B TE N R 7K o 5 B AR G AR R T T 4
R B 2 dE VR, 5 0 BEAE L ik 3K F .
ARG REA G Z MM, LK & B RFFAE
21 Y0 22 A7 I ARRR AR 2R 32 2 R i 1) A L Wl 0~
30 em 2K 5 o M LA ORI - HE )2 K 4y B
X TR RIS EER T T, HHK S B
FE 100 22 A s AR S Lb 1 o AR R 40 R AL TRl
0~80 cm +JZ7K o H 2 4 HE K e LA ZHN 43 5
BRI T T AR R A, el 0~50
em 2K 5 (0% IR 5 R K b AT &
B o [ s A 0 DA A A A AR e L o 32 2
Y52, I8 5 R BN S U AR R AR R S AR
Wy 5 T 11 R AR e 3, 38 R A K B Bk 43 7 Bt
b =3 A R A B R AR R T A A R K B
JE K 53 5 A R T 3B G AR A6 AR R O Ay R
FEY A A A R A

X Fity & AT N R K 4 T B B R
T P X SARBIRG R AR EL—. &
5% Ao E KT R R R T A B (4 K R A
18N AEAD BRAE AW 5 CK 22 53K 3 i 3 /K F

FoAb I S 35 R S 5 55 CK ik 3
K. FEKE R R R R T RE S K 2 B
CK K- K7 R 114 b A 0 D7 52 21 ] 5 7 A
AT I S A BUE B2 I ) AR )RR A L 2R
Wb S K R R AR 1600.,1800, 1200 .80 2 Ay
AT A B OGS AR . B AORE L
K B RAFAE 1800 2247 b XS A i Py 9 08 5 4
R/

B K 73 77 SRR B3GR MR FL/F, TR
BRI G 5 R R AEN T IR AR B WK
Ja Fo/F, WAANFERERTRERS F/F, b
A A2 2% BROK - 5 v BE 98 5 A A B % IR 2 3
CK/AKF:EEMT F,/F., 5 CK ik 5 B %
Ko Ul A B R R R R R I ] T PS T R
IO7 H e B DI A 273 o T AR 0 R A A 80 A R
1 Hy F o B2 A 5 R K R ME LA L IE R AR B 0K
P BT B B AL AT A2 B — S R B K g3 T
J0 TR T R T 0 R o I BE AR BT L v R
5 F./F, BEIKE F] CK K.

K 5398 75 R 6 A HILAL AT i PRORE HIK P B 3
IRARFOCA PG o AL 25 2R R FEE A
TR BN, NPQ 2 i Tt . K . A
NPQ #47 — & R & 1 B AR (H B #% 0] NPQ P AR
W BB/ CK 5 KA 22 5 A 2% 0 X fe ik
TR N K o3 SRR R R AR L K T BB T
o SRR Pk 3 2o 7 TR R K R R K G A L AR B N T
B HEERG (RS KEE 100 L4066 R
IRFEAR A NPQ R 35 Th e » eI iy AR 48 23
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AE T (Y FEHCRE 1 TR, © &) PSITT S vt 1 1%
AN 45

S R A SR S IN  A BE Y K 43 5 T
e A AL TP B R R R A T e R AR,
SCHE A WG N g 15 BE K 43 98 5 T Al 28 5
TAEE T L T IR E A2 AN B AT A
Ak 22 B A0 ) R I E AR 2 i A B v
H, XGICRAFEACR — 2, AR AR E] R
P BA SR 9 T 8 o BB A RS R o &
e O ¥ i QI REN eV VA I 8 G
SN CR R X T RE R R R A T BT AR AR AR
R 11 o 38 B 19 S IR BT 7 i A6 3908 53 19
JeA WM RN AT B TR AL T AL A R e 2GR B
K E

4 %5

VA5 R R AR T 4 )2 K 4 T B4R A ARAE L B
BEW R RHOK & R 18l A L RB IS A
MAZIRARAC S B W . A WK oy 7 A R
TABACAR TS T L, nTHEAT B 5 5 BRAE I T AR
e A Kb F W (L JE KT R B O A DB SN 4K
L WA T PR AN E TR T A B
BRI R TG M AMERON T BRI T b 3
F AR AR AL AR K TR A v] ST B O T 5 ik 22
THE AR I AR RION 35 5 T O AL 90 R B 25
SEBRAR PR E AT O . ARG R T
KT IWUE FIE B 40 %0, 7= i 58 0E 3
B4R 5%, K 2 475 m® « hm "I A .
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Effect of Soil Water Content on Photosynthetic and Yield of Drip
Irrigation in Cotton under Regulated Deficit Irrigation

FAN Zhichao' ,ZHANG Jusong',SHI Junyi*, TTAN Liwen?,
LIN Tao* and GUO Rensong®

(1. Xinjiang Agricultural University,Research Center of Cotton Engineering, Urumqi 830052, China;

2. Institute of Economic Crops, Xinjiang Academy of Agricultural Science, Urumqgi 830091, China)

Abstract In order to provide theoretical basis for water-saving irrigation and high-yield cultivation of
cotton in Xinjiang,normal irrigation(CK) was taken as control under natural ecological conditions. we
used the technology of drip irrigation pipes under plastic film, and set up three treatments of 75%,
50% ,25% of the normal irrigation amount to study regulation and compensation effects of regulated
deficit irrigation on cotton photosynthetic production. The results showed that regulated deficit irriga-
tion changed the vertical distribution characteristics of soil water, the budding stage of severe deficit
was in favor of cotton shoots and root dry matter allocation. The compensation effect of irrigation was
affected by both degree of regulated deficit and the growth period. At the budding stage,flowering and
boll opening stages ,it showed sensitive to water was significantly low at boll stage. Severe water defi-
cit significantly reduced the net photosynthetic rate(P,),maximal photochemical efficiency(F,/F,,)in
cotton leaves after irrigation, which it could not be restored to the control level. Thus, the analysis in-
dicated that the budding stage could moderate the deficit; The photosynthetic compensation effect was
higher in the flowering stage due to the peak of cotton photosynthesis. On the basis of adjustment of
deficit,it should not be adjusted loss treatment; due to the decrease of photosynthetic compensation
effect at boll opening stage,regulated deficit treatment was beneficial to shorten growth period of cot-
ton, which can be slightly adjusted loss;due to the high compensation effect of irrigation at boll stage,
it led cotton late maturing,so the actual situation should be considered, suitable measures for regula-
ting deficit severely should be taken.

Key words Cotton;Soil water content;Net photosynthetic rate; Lint yield
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