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VUi %, 8 IR iR A KR v A, AR R IR 10.4 °CL AR PEKE 46.7 mm, 28 K& 1 890.7 mm. i
IHEKEEREE 66— H(E 1D, =5 mm

AR, 2016 367 T, BiF Bk R 63,25 s | o
mm,2017 3L 5%, RiFFEKE95.76 mm. adl |

e O HE L, LSRR g o |
T, MR A VLR E N 741 gke, BREAN @ 2 |
0.47 g/kg, T AU 9 60.98 me/ke, ALy & 20 [
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1.2 RBig it A

R T-2016 451 2017 4E 4—10 H 347, A% B 1R 3 ® 20162017 FARIE LR S5 1 M F

AT BEATIRAA AL FE , TR FA VR FE R 40 cm, JRFA RS TS 2015 4 11 H 22 H AL J5 34T K0 . 56K F . IR 1B ML
DX BT, AR 4 e SR FH VR 0 % B 3 AN R AT, B - A A HAEIE 172107 Ik, 5 NV E R o 4.7
10d, LA D4.D7.D10 £, &4 B B /K EH N 3 600 mY/hm?®, FEACFR E & 3 7, 9 MRE/NX , /NX 5 6.9 m,
K7m(F0.5 mEHE), MAH48.3 m’s IR 12 5 6 TR AR AR 2, B 988 2.0 m, FE47 66 cm, 4%
4710 cm, BRIEE 10 cm, 3 % 18] #H 25 cm, i Sk BiH A B 2.1 L/h, BRASFIRE %5 B2 8 2.4 10°¥Rk/hm?. 3% i il s 3
JIE, JR 2 (5 N B 46%) 120 kg/hm?, BB — 4% (& P,0s & 46%) 90 kg/hm?® J i B £ (& K,0 & 51%)75 kg/hm?.
BN X R K e 45K T8 2016 SR8 v 4 A 13 H,9 A 28 Hk#k, 201744 H 18 HEF,9 H 15 HUk
3R, 2 AFAH [R) AL B /N X BERE IR B K B 48— B, St S5 i, oK AR AN IE, HARSEFERA , 24 F I
IBHEIR 2 375 kg/hm®e FL At [F) w5 7= A B
1.3 MEmB &7
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A3 P MR E S 5K ER . [FIAE AL 7R T AR ), 8 20 cm 4 TN ZRETI0~120 em
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BEAARUT & (g/em®) ; 0 9 I 7K A (%) s MOATHE R BB K & (mm) , 7K R B HE R IREK2E P A
S F IR K B (mm) s K R KA & (mm) , 235056 X 3R K HER KT 200 em, 1] 208 A
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2.1 RMEHTERIUAN LIRS KENZMN

EH 1 2 w50, AN [RIRE A IR AE R A6 AR B I R 38 S /K SR e S B AR — B, ) BBl T e . A RIEB
BT 0~20 em 4 )2 H 3 /KRS F A ., Kb A] 3 KR R BN DT AL HE > D4 A FE >D10 4 FE, 2016
FER2017 5 D7 A HE 38 5 KR4 93 I DA AT D10 AbH 15 9.9% 18.1%F1 18.3%18.0%. 20~40 cm + 2,
BB HRT, DA FI D10 AL IR E /K R IMET D7 A3 AHRT 38 Z M 2 A . Bl -+ 28R B 13 i, A
[ VR A UK () 38 5 7K 3R U 2 3R - D4 AR B IS /K R AIK T D7 A1 D10 4R BE, 2016 4 D7 AL 357K %
W e D10 A0, 2017 4 38 2 (M 22 S/ o 2 R0 38 B 45 AL B -39 15 /K SR 351 B -+ 2 VR P 3 AR IR T
WETIEEKEFHE S TRETIESKE., Fi, AFRRE L2 IS /KRS L D7 A4 5, 0~40 cm +
JZ W D4 AL FE 4358 5 /K M = F D10 4 FE, 40~60 cm +J2 2 M AL, SR FIREK 7 R 2 IS KR B
B ABASFN T K 43 A ARATRE I DU 2% J2 3K 20 W AR B , N TR A8 5 7K 43 BRI

Q35 A D4 —8—D7 —&—DI0 351 4. —e—D4 —8—D7 —a—DI,
S 30t S 30t
%25. ¥ 25
41 20 | 41 20
= s
H 15 F H
10 10
HEEHEEHBEEHEEHEBEEHEHEE RIRIRIRR| RRIRRE| RERERE
bl S Bl i) ) B B ) £ i g I el Bl Ecl o B el Bt B e 0 I e Sl B e Y I il ) B g S
HENE R EN R EREE E E N R R EEE RIR[=F|=®|H| [BRIR|E|E[H] |RIK[&E[=#E]E
0~20 cm 20~40 cm 40~60 cm 0~20 cm 20~40 cm 40~60 cm
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B2 R AT R BESUA B IR A K 6 AL
2.2 RIAEHTERSTR 7K 43 F B8R (WUE) B 8200
1 RN FFAE T AR HEREAR I 7K 20 FIH 203 . B8 1 ml AT, S FE K B 7E 2016 4 il A4 E R IR 11
BEAR T 2 BT A, 1 2017 45 D7 AL/ T D4.D10 4B, 2 N EREE S5 DA D10 A B s FE/K o ey« FEHEK
EAPERE SR OLT , SRR T, IR K> B G0, [ 35K R &R S . SRR
AN REWEAT D, B AR AR B WV RE IR K =00, LK o R AR . K 2 R R S AR A
PRI, D7 ALK A R 2R B & T D4.D10 AL FE, D4 D10 4b B ) K 23 B FH AR T2 5o 16 B EE WA
it B ARSI AR TR AL ™= B 1T R, 3R A6 A2 1 17K 2 1 380 A
F 1 FER LT ARR B BIULR 6 K5 A 3

W BEWE/mm EKE/mm REOKEC E/mm FKE/mm  RHOKRIHRCEY% RS FIH R/ (kg hm? mm™)
D4 63.3 360 38.9¢ 462.2b 8.4c 11.6b
20164 D7 63.3 360 43.7b 466.9b 9.4b 13.4a
D10 63.3 360 56.6a 479.8a 11.8a 11.5b
D4 95.8 360 89.4a 545.2a 16.4a 8.6b
20174F D7 95.8 360 73.8b 529.6b 13.9b 9.5a
D10 95.8 360 91.4a 547.2a 16.7a 8.7b

VE ANENG FRER IR AR B R] 22 57 5.3 (P<0.05) , R A,
2.3 IRIAEH TERSURRTE BT R AV Logistic ¥R 8 K2 45E1E

2 Logistic J7 BRI 2) , IR A 55T A FEREBE AR AR AL TP U REIFF G SR 28, R1% 0.97 A
b WETFYE R E , DA AR S TP S 1 B KR R 65 D7.D10 A BRHE T 2~7 d, 1M 214 1, B 2016 4F
D7 4P D4.D10 A HEE 3.7 d,2017 4F D4 AL FEE D7.D10 AL BE - 4.3 d, {HE T4 5 ek AR 2 301 45 oA 1]
W) 2 B o E MR ATLOR IR 3 i 2 3R T B A 2 MRS R — 8 TR E YRR R AcfE 2 MEE N
BILL D7 Ab B d5 5, (H g R AR 3R 1, 76 2016 4F D4 AL A D7.D10 AP 57 24.7%129.8%,2017 45 D7 AL B4
D4.D10 4P 153.3%10%. e KR B0l V. K FE 8 GTHE K, 2016 42017 5453 71| LA D4 D7 Ab B f 5
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£ 2 AN KT B BRSO AR L K T 4 R 69 Logistic A2 A A AF AR

A possil A2 R t/d t/d t/d Atd Vil (kg-d™) GTlkg
D4 Y=16 483.2/(1+e+™) 0.983 1 78 59 97 38 283.9 10 853.8
20164 D7 Y=16 038.4/(1+¢****) 0.997 4 80 56 103 46 227.7 10 560.9
D10 Y=14 574.6/(1+¢"1°%) 0.992 8 85 63 107 44 218.8 9597.0
D4 Y=18 057.2/(1+¢****) 0.988 8 86 61 111 50 238.0 11 890.3
20174 D7 Y=19 798.1/(1+¢**°*) 0.977 0 92 65 118 53 245.9 13 036.6
D10 Y=18 427.1/(1+e*+%9) 0.993 3 91 64 118 53 223.5 12133.8

3 UK A T AN RN G AL A A8 B T 1) Logistic BEAY SARFEAE . FH3E 3 1] %1, A [FVE B
AR A B B B T 3 N DR AR B £, E 81~89 d, T R AR B 45 R £ A5 A0 2 SR, 2016 SEAE
100~103 d,20174F 112~117 d, 73 5| LA D7 D4 AbBRA K . Ui BHERFA BE A 15 AR A 28 B T 9 SRR 30 A%, TR A
Jii 58 1 RS R AL B A B 2% B B PR AR R B 2 AR AT 3~ 8 d, EMEA T 2 AT AR AL AL B A B B N SR R
AT, [F) IR B R vy , T ARG AR AR B 2% B e K AR B IR, B AR BUH R T % .

A3 R EHT RRIBBIURARIE AT 5B F T4 M 49 Logistic B A B 4 4148

Ay st AT 2 R t/d t/d t/d At/d Vil (kg -d™) GTkg
D4 Y=8 111.9/(1+"*"*Y) 0.998 6 91 83 100 18 302.3 5341.5

20164 D7 =9 488.1/(1+e1) 0.999 7 93 81 105 24 257.0 6247.7
D10 Y=8 250.5/(1+e"***"*%) 0.997 7 93 83 103 20 271.5 54328

D4 Y=9 589.2/(1+e®***Y) 0.999 1 101 86 117 30 207.1 6314.3

20174 D7 Y=9 483.6/(1+¢"-*""Y) 0.999 1 100 88 112 24 263.2 6244.7
D10 Y=9 019.4/(1+e"+"'Y) 0.999 9 101 89 113 23 2544 5939.1

2.4 RIS TR THR BRI

TRRA Z6A T HEWES UG AR R 2B K, U8 TR & P UIEAR RIS B B, MR 4T LUE H, A [RIEEBE
BIRR AR TP oy LR AT AE 22 57, 2016 £E [l 26 VEWEATUR (10 386 0, 42 5 17 R 350 0 25 350 73 B 38 K, D4
A P AR Z LL A 23 T 6.3% » 25 LLAGIIA 31 42.1% , 1T [R]85 %% 73 FC W R B4 : D7 AL #E>D10 Ab¥E>D4 b B . 3K
BV A Ja B8 VAR EMR AR =, T B AR R e r , R o] (2 k6 & r= 4 AR R R 258 3R 88 B 4 e, R
FE A =, 1 FE R AT 2 35 s BRI AR TR & = B R 2 B At . 2017 SEAR R ED S A =Y iR & 2
A E ARG TR E E S B E Y B R A E I E D7 A H 8 3 = T D4.D10 A B, ARyl B ) BA
DAKCH B o O HT AN IRIA G 55 1 AR [V AT T2 AR R 54 e B o i S5 2 1T 58 2 SR VR AR R
B, 72 S AN 35 EWR A i B R e BRI S = M M R 4 B .

R4 FAAEBTHIETHRE
KA ETYF R/ (kg-hm™) KA E /%

o e i i . i T T fdte
D4 980.6a 6571.4a 8 062.6b 15 614.6a 6.3 42.1 51.6 0.067a

20164 D7 870.9b 5060.1b 9292.7a 15223.7b 57 332 61.0 0.061b
D10 773.1¢c 4452.1¢ 8 154.6b 13 379.7¢ 5.8 333 61.0 0.061b

D4 1 088.4a 6264.8a 8 975.5b 16 328.7a 6.7 384 55.0 0.071a

20174 D7 1055.1a 6 362.8a 9218.4a 16 636.3a 6.4 38.2 55.4 0.068b
D10 1002.1a 6211.0a 8 785.2b 15 998.3b 6.6 38.8 54.9 0.067b

2.5 RFHTERSUAG T2 RAEEZNEN

R S AAFHE KSR SARAEr= 2 S AR 2. B3R S AT, ¥~ 2 DA D7 A B i vy, L& D10 AL B,
D4 A BB, 2 NE AL 34— 30, 2016 4F D7 A HEAFAR = 8 25 T D10.D4 AL B, A L3R TH 17.3%
13.8%. 2017 FEH AR E D7 AL FE L D10 D4 AL FE 5 6.1%7.0% , (B 22 S RN B2 ot BV FA X N[5 VEE I A vk
M e EA R R TR, R 58 1 80— T35 24, & R AT A R TR - i . B8
72 PR A aE H R E MR AT A AR L FRAR B 2 FRAR LB HR . 2016 4F D7 AL B (1) AR AR B2 35 = T- DA FI D10 &b
P, 53155 9.3%H1 6.8%, 1M 2017 4F- % A 3 (8] L RR AR AL R FE R I HH D7 40 #E >D10 Ab B >D4 Ab 3 (H 22 R AN B
= DT AL FE AL T 4 )5 D4 D10 AL FE 15 3.4%+1.7% (2016 ) A1 1.8%+1.8% (2017 ) , M #5 Ab FE X i3k
WRECFIAR 43 TCRER o £5G 70 A, AH RIEER & 1, BEZK UGS ey B G 3 AR TR A6 77 2 3 51, D7 Ab 2 T
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FE AR KT
#5 TRAAIRT IS B AMREE

A b WCERRR Y Ok - hm®) LRV (TN R /g K% KR/ (kg - hm™)
D4 214a 43Db 58a 46.0 a 5337.2b
2016 4F D7 22a 47a 6.0 a 46.0a 62604 a
D10 212a 44b 59a 46.1a 5503.5b
D4 21.0a 40a 5.6a 454 a 4704.8 a
20174F D7 214a 42a 57a 455a 5033.3a
D10 2082 40a 56a 453a 47424 a

34T iR

IR FE R MR A KRN P2 BT R B R R 2 — ™, R /KB A BR Y AT [F) 1 254 R 5 ESR AT K A
AR B L 7K A0 S LK, S Y1 3K o (S BRI, B TR B, AT TT LA I 0~40 em T35
IR TR 7K 3 1 FH 250556 0 35 1 v s A % 52 T 7 ) A E A8 B /KR, B I E R 18 48 A 4 R A A1
(7K 53 5 3K T AR A 0 E W e 1 T 72 Wl 36w PR R A0 O e AT R0 i 7K 23 R L 03 ) v EE R AR 3
FUKAFES AR X LN, M #E AR IGIAR , SFEUEDKIEA Z , 2B K ASZ B4 AARIHTE 7R B, 7ER
FH R S v S IR AT EE W 35) 2 ARG 438 5 /K 28 R 31 0~20 om 338 75 /K 268 1028 1 B, 1 o VB A
(D7) 38 7K SR A5 T SE I (D4) A ATRE I (D10) 73 R & 1 9.9%~18.1%+18.0%~ 18.3%. AT HE
R PR AR J2 300 /K B B TR R AR VR U] V2 2 2 o 33 K R PO R, AT B8 i A B /KR, K A R R
TE .

FEWEAR O] DO ARG AR & IS R AVE TS B TR R0, B R B, S gE e T R ARk = A ik
T E KR, R TR K GG, AR T bk = AR T R B NS, R T R Y
TN SR HE 2 AR A E IR AR KO I, S B B R R ) A S e B AN KM s B I K
FVEE SRR AT DU AR AL S 752 A K, i AR FIEE K &R, s E WA L AR AT A R T 38 2B T 28 5 1
VIR R EY . X5 AR T4 R — 80 SR n] MR RS AR E R A K WAL T AR R B4, D4 Ab B
TR B A KA R D10 AL B AT 2~7 d, [FI I T4 i i DA B0 S 4 vy, T (EGJRE R AT VR (D 10D ik A
WEFERKISE, STV R S K. & P B (DD BERS AL A 58 AR K (35 R T R AR
R LB &, S EOARR LSRR AL TR B 0, S AR AR = B 1.

4 25 i

FEHT SR N W RE S AE T Dy Wi 3 K B 5 WE K R 2 TA] RV AR EE AP ST R A S E AT O 8L T
LR/ ds AT R AR A S TR S5 2R T A B T U, S v AR A8 B T 5 20 e L), A3 R AR A e &
FK oy R BRI b R B e, HRAA JE RO 28 1R T 38 24K
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Effect of Irrigation Frequency on Water Use Efficiency and
Yield of Cotton after Loosening the Deep Soil

GUO Rensong', CHEN Ping’, CHENG Qiang’, LIN Tao', WANG Liang',
ZHENG Zipiao', XU Haijiang', TIAN Liwen', CUI Jianping"
(1. Research Institute of Economic Crops/Key Laboratory of Crop Physiological Ecology and Tillage of Desert Oasis,
Ministry of Agriculture, Xinjiang Academy of Agricultural Sciences, Urumgqi 830091, China;
2. Awati County Meteorological Administration, Await 843200, China)

Abstract: [Objective] The objective of this paper is to experimentally investigate the responsive change in yield
and water use efficiency of cotton to irrigation frequency after soil loosening. [Method] The experiment was con-
ducted from 2016 to 2017 after deeply loosening soil. By keeping the irrigation amount the same, we compared
three irrigation frequencies: Irrigating once in each 4 day (D4), 7 days (D7) and 10 days (D10) respectively. The
associated irrigation times were 17, 10 and 7 respectively. In each treatment, we measured soil moisture, dry mat-
ter accumulation, water consumption, water use efficiency and the yield of the crop. [Result] After deep loosen-
ing, keeping irrigation frequency at a moderate level (D7) significantly enhanced water-holding capacity of the 0~
20 cm soil, thereby facilitating distribution of dry matter to different organs in the bud and boll and consequently
improving the water use efficiency (WUE). Compared to D4 and D10, D7 increased WUE by 15.5% and 10.5% in
2016 and 16.5% and 9.2% in 2017, respectively. Increasing irrigation frequency promoted vegetative growth and
reduced distribution of the dry matter to organs in the bud and boll. In contrast, reducing irrigation frequency re-
duced the accumulation of total dry matter, storage of water in the top soil and water consumption. Compared to
D4 and D10, D7 increased the yield by 13.8% and 7.0% in 2016, and 17.3% and 6.1% in 2017. The main mecha-
nism underlying in yield increase in D7 was the increase in boll number and average weight of the bolls in each
plant.[Conclusion] Irrigating once after each 7 days, together with deep soil loosening, can effectively promote
vegetative growth and organ production from dry matter, thereby facilitating the conversion of dry matter to or-
gans and improving cotton yield and its water use efficiency.
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