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BEEFREREE, —HE o THEER —%
B g 6 fTiRTE, RAETH N 18-55-18-55
-18-76 e, BAETHIR I KWEF, LFEST
R AL E BREEHN 9 om, IRET 24 x 10* %k /hm?, $E AT
M=K BEAE 225 kg/hm’ (& P05 46%), IR & 150
kg/hm?*(& N46%)o 2008 & 4 A 24 R#&#,7 H 6
HYTTH, 8T 6 H 26 B AMAKEK,ZI8 A
RERBIE,9H 6 BERMER, (6 H26H)
ML ESE T8, EEF ERBER,

mm, FF), BHRAER (3 d-30 mm), RIFENEER
(5d- 18 mm) RAKIRAKHE R (5 d-30 mm),4 MER
KFE R OERETHRIKERAER 0,150,
300,450 kg/hm? , 3£t 22 MR AL, B LB ER
H20mx2.4 m=48 m*, RT3 KE
. RELBFRINE 2.

£1 REAIWHBEEFARNER
Table 1  Soil bulk density and field capacity of experimental field

T REK(cm) H E &k & (%) BHE(g/cm’)

REHF TR LE, Kb 3R ELHE, Soil layer Field capacity Soil bulk density
HHNRERMO~60cm LEWMEHRETHKAIER 0-20 0.1 L3
K H R (55%FC, FC N M & AR, FR); 28 - 02 -
(65% FC); B (75% FC,CK), 4 M EBBR KR 060 - s
B ERMER(G d-18 mm,F 3 XHEE 18

F2 BARHEMLEB-KVR
Table 2 Irrigation and nitrogen treatments of experimental field
e wape  pmeRR o mmax ke KRk
reatment (%) (@ (mm) (kg/bn?)

1 WINO NO - 55% FC 55 A8 4L Variable 30

2 W2No NO - 65% FC 65 A4k Variable 30

3 W3NO NO-75% FC 75 ZE 4L Variable 30

4 W3N1 N150 - 75% FC 75 AE 4%, Variable 30 150

5 W3N2 N300-75% FC 75 AE 4k Variable 30 300

6 W3N3 N450 - 75% FC 75 3¢ 4k Variable 30 450

7 W4NO NO - 3day — 18 mm - 3 18

8 W4N1 N150 - 3day - 18 mm - 3 18 150

9 W4N2 N300 - 3day - 18 mm - 3 18 300

10 WaN3 N450 - 3day — 18 mm - 3 18 450

1 W5NO NO - 3day - 30 mm — 3 30

12 W5N1 N150 - 3day - 30 mm - 3 30 150

13 W5N2 N300 - 3day - 30 mm — 3 30 300

14 W5N3 N450 - 3day — 30 mm - 3 30 450

15 W6NO NO - 5day - 18 mm — 5 18

16 W6N1 N150 - 5day - 18 mm — 5 18 150

17 W6N2 N300 - Sday - 18 mm - 5 18 300

18 W6N3 N450 ~ 5day - 18 mm - 5 18 450

19 WTNO NO - Sday - 30 mm - 5 30

20 W7N1 N150 - 5day - 30 mm - 5 30 150

21 WIN2 N300 - 5day - 30 mm — 5 30 300

2 WIN3 N450 - Sday ~ 30 mm — s 30 450

1.2 AEHEMTEAZ

1.2.1 2B x44F0E HEITHESKERE
FERE K HFIH R 5 (FDR, FER W K¥4E>)
BPINRE-K, EMKALBEHEFETHR
—ARER, HERBRHFKXEEET 10 cm,30 cm,50
em3PMER, BEEK 1 MK ERR, RELE

4B 0~ 20,20 ~ 40,40 ~ 60 em FIHEH § K
#, RA/TEMRS s BN BEETHES
W ERBHATHE, FEFERN y=0.6601x +
0.0687(R?=0.9602) , X, x HEEBREM, y X
BREGH L HERESKE,
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Table 3 Rainfall distribution and amount during the cotton growth season in Shihezi{2008)

H# Month
| HmBRAE B Toal
Rainfall amount and distribution 4 5 6 7 8 9
R/ & Rainfall( mm) 15.3 21.2 18.7 23.4 18.0 4.1 100.7
HHYE TR Effective rainfall(mm) 2.7 5.6 4.4 6.7 4.0 ] 3.4

H:FHEABRGAUBEFALAR, SARWENERRARZA,
Note: The rainfall is recorded from the planting day ( April 24th), and the monthly rainfall is the sum of daily rainfall.

1.2.2 #HeaKEFHITE
(1) BEABRNHE. XRALHEKSTEEER
B EEYERER, HEAR Y,

ET1_2= 1027;”;(‘731— i1)+M+Po+K—C
iml

RFLET L, A BEKE(mm); i FEHEKRE
Bn h L BERBE;7v. #B i B R TEFE
(g/em®); Hy Wi BT HEE (m); Wy HE i BT
EHBRINEKE(FLENBLIE),; W, HE i B
THEABRRYESKE(TLENESE) ;M AWK
HHREKXE (mm); K HEFEANBT KE 4R
(mm); C A BRAKHAR (b RHK ST HAK
Z ) (mm), 4t C = 0,

Q) AEXRBEKBHE RARSAERRASR
(FAO) EHZRARHE , ARXMT .

P - {0.5x TP -5 (TP < 50 mm)

*“ lo.7x TP - 15 (7P > 50 mm)
A, Py AAKKEKE (mm); TP AEHERE
(mm),

Q)T ARHILEHE  RBRFEBBLT AR
Hom B, W RBTRKELZ XA E 5%
FUST gy R RIS K, BP

E = Eo(1 - H/H,)"
AP,EHMT KEREE (mn/d); E, HEEHRO
BB T KERZBRE (mmd), TRARXESEEZR
BN g KB R (n); Ha WEKERBERO
MHER(m);n ARRERXE AN 2m, Hou N
4m,nH2

4) BELEFHHAKBRANERE. LK 4o

£4 BELEWPRKRTFERR
Table 4 lmigation and evapotranspiration during cotton growth season

EY PO s K54 Water treatment
Soil moisture Wl w2 w3 w4 ws w6 w7
A KR Trrigation(mm) 195.0 270.0 411.0 483.0 135.0 357.0 525.0
HEMET R Effective rainfall (mm) 23.4 23.4 23.4 23.4 23.4 23.4 23.4
#F K% Groundwater recharge( mm) 101.2 101.2 101.2 101.2 101.2 101.2 101.2
BB B Evapotranspiration(mm) 369.4 42.6 507.9 590.3 830.9 471.6 624.0
1.2.3 #HaF EBREHOA S B)EIKB® IWUE = Y/I
BRHE—HERNG6.67Tm H3INEHTEEN TWUE = Y/ET
B REFERERELGTHE, WENESuh R, IWUE HM KSR (kg/ (hor - mm));
AR EBEER HEMFEN . FEEDRE  TWUE BEKDFABE (kg/(hm® - mm)); Y K&

PR 10 Bk B3R R BRI T BB ZE L3 30 #k, W E
KREAE. BENTEHE:

Y = (ny Wy +0.8Wy nyg) x 1500
AP, Y BZE (kg/hm®) sny AHERN B ng B
FHENAIAE Wy ATFHRNEHEMNER (),
1.2.4 RHAAKERFNE  FHFRAKSFARER
HELJRBFRERSERAK LEENEKER
PO AR 35 43 5131 B WK 53 ) R 3R A0 B K 4 R
RARXIMT .

R RT R (kg/hm’) ; T KK B (mm) ; ET K
i H &R E (mm),

2 ZR50

2.1 HABMARAZAENATHRELERRD
400
HELATHA,AANASLEBEERERAER

(NO)KETF - HEXKERHAB, PETE

(WHFMBEETE(W2)HE -HEXEAH LR
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(WI)BEET11dM6d, WaF W7 KFLELFIH
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H1 FEKSHMEARLEBEREFE -EEXKLYR
Fig.1 Comparison of days from flowering to open bolls stage of different irrigation and N treatments

2.2 HRMAPARALEHNRZRESBHXME
2.1.1 FRASLENEZIHE-EGYA B
REH(AE?2), EREHEAR(NO)EZSET , ARKS
RERNFREBEFEEEER(P=0.0001), W7
KABHRERER, LB T 5 618 kg/hm®, i 1

FEHEWIEE12%;W4, W5 W6 5XFHE W3

ERARE, PETRE(W)ARETE(W2)FR
FERAFIHX B (W3) T 24% % 10%, 345
TEEERKF,,
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B2 TREKSLE(N)THESRLER
Fig.2 Comoparison of cotton yield in different irrigation treatments

2.1.2 AERAFHEZIBEFTOHH PTRE
BEMBE W3 K LBEGETHREEAKFHRE
WENH=REBOEEM(E3), BEAEHT 150
kg/hm’ /5 R BER N ABEEE(P>0.05), 5t
WIKSGZGTHEESHEABRRTREER, B
BFE(y)MENRZENBNER (B3):y
= - 0.00422% + 3.738x + 5031.5, 7% N#45 K¥ETF,

REBBHZER 5 863 kg/hm?, {LH N300 & i 77
kg/hm’, T ZE N450 K EF =& K 5 862 kg/hed’, I
N445 7= BBRf, i Ub ™l I, B = B A A M M B 3
AEEHAER BAMRERAEE TR, RE
L bR % F 4 br S A< B, B 80 0 A8 A e E )
A R B, B B it IR B O B i I A (00,

6000 [

Cotton seed yield

™R (kg/hm’)

y=-0.0042x’+3.738x + 5031.5
R*=0.9995

4000 — - —

0 150 300 450
2 Nrate (kg/hm®)

H3 FENELE(W)TRESROLE
Fig.3 Comparison of cotton yield in different N treatments
AP REANEFRRFER0.05 BXKE, TR,
Note: Different lowercase letters mean significant difference at 0. 05

level, and they are the same in the following.

2.1.3 ARAMNEEBLEEATHYH BEK
ANHEFEERRARBR(ES), ARAELE
EXKBER AEENAREEREFA R 2Y
FERBEEZER, B4 FH, EXRER(N)KFE
FARASLBZEAFRERARE,ZE N1 EX
KETF, 3B W3, Wa fl W7 =ZMKAFAE R
E, 4T 9% ,16% F 20% , W6 4k 5 7= £ 3% i
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WLREF R KREEX BT HERRRET R SKSF AR RN E W 23

AHE, MW EEEETMRE, B™E7%. 5 N1 H
e, MM K EAF N2 B, Wa f w7 bEFERE
BERK A HHZE 10% M 14%, 58 W3 H W5
HEMFERLERK,BREE; 5 N2 HH, 4
FAKFEAD N3 B, X W3 f w5 2B B N E

EHk Wi W b BFERYBET R, B=05
K 23% % 20% , 7E W6 K4+ kb F8 b, Bl & i M B Y
Wi, =ENAESE TR, KHERAE N RE, 4
BESXIHENS, XBHBASE , HEAXMTBER
N f:3-2:2 8 ‘

£S5 FIBERRTBAFLAREERBRFL22H

Table 5 Two-way analysis of variance for the interaction between water

and nitrogen for seed cotton yield under different water and N-treatments

ERRR =)::): 4

Firf

#¥ FE

Variation source Freedom Square sum Mean square F value Fom
KB KB Water factor 4 32951678 8237919 59.26° * 3.83
HERE N factor 3 4897307 1632436 11.74° 4.31
7K x % Water x nitrogen 12 10249400 854117 6.15°° 2.66
#2 Emor 40 5560193 139005
HAER Total variation 59 53658578

B:x «ZRER0.OLNBEKYF,
Note: * * means significant difference at the 0. 05 level.
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Fig.4 Comparison of cotton yield in interactive irrigation and N treatments

TRAERIR,ME W3, W 1 W7 =K
LFHBRENZETHE=EESE (B 4), £ W6
ABEFET EAFRERERARE, M W5 K4
WEG EEERROHE R BEEETRE, 3
ARAKEEFHAT, EERNAHE. B,
W4 1 W7 B4~ K 4 kb B 7 F — i K7 T AR
BAEKERAER T ELAE W3, 7 N1 ERK
T, W4.W7 4R 5t B W3 7 12% M 23%; &
N2 i K F T, Wa. W7 Ho Xt W3 7= 21% Fl
28% , Ui FA W4 F1 W7 B4 7K 440 B3 B 3 B W3 (i
BERSdAA, BR300 mm EKE)HZHE, K
Tl wi EBLE, B, AFBRERERE
WIN2 =B B ®, BT 7426 ke/bhn?, HIKR

W4N2, ¥FRE= BN 7 018 ke/bm?, “E X EEE R,
B, WIN2 #1 WaN2 BN K R A AN L B x W
EREEWERNGERAASR.

2.3 AAKABABNEEREFRKIAAYE

B % m

23,1 RAAFAEZFEIBEKRSA AR
Y HREWA,EFEEARXRNOXGHT, XA
7K 4 b ¥ 2 E] e A K 4 F I 3 % (IWUE) i
R B4 F %% (TWUE) 3 e # # K B /9 3¢ in T
THe(FE6). F4T IWUE K/MEKE WI>W2>
W6>W3>Wa>W7>Ws, RHHEEKEREM,
IWUE REH# B/, BT WARWI ZHERRE
ENAARABANMEEYAERELR (P =0.0001),
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W& & 438 TWUE, W1, W2, W6, 55t 5 w3 2|  H, W5 @ TWUE B, SHMFELEBEERYE
TWUEERAEE, BEERT WA W H WAL ¥,

£6 FRASLE(N)TREZBEASMNALELBHLR

Table 6 Comparison of effect of different water treatments on water use efficiency

bR KR %ﬁkﬁ . #?ﬁff! MR R AR BASFARE
Tooatment Trrigati Evap piration Cotton yield IWUE TWUE

(mm) (mm) (kg/hm?) (kg/(hm’®* mm)) (kg/(hm?* mm))
wi 195.0 369.4 3859.5 19.8a 10.5a
w2 270.0 442.6 , 4549.1 16.6 b 10.3a
w3 411.0 507.9 5034.8 12.3d 9.9a
wa 483.0 590.3 5318.2 11.0¢ 9.0b
w5 735.0 830.9 4911.7 6.7 59¢
w6 357.0 4711.6 4997.2 14.0¢ 10.5a
w7 525.0 624.0 5617.6 10.7¢ 9.0b

2.3.2 RRIANEXBERFHAREG YD T LAOERKSFHEE(WUE) B KD FAR
HARFKELENELBRATMENFRTBK R(TWE)SFEEEZR(ES,E6).
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Fig.5 Comparison of effect of interactive irrigation and nitrogen applications on irrigation water use efficiency
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Fig.6 Comparison of effect of interactive irrigation and nitrogen applications on total water use efficiency



%3

W% ERPKR AN BT HERXBIET 'S KSR AREOEW 25

(1) WEIK EF, B W5 AHESb, &K BB
EREMER WEMZER(ES), IRkEH
W6N3 4% IWUE £ % ,35 8 T 15.2 kg/(hm’* mm),
Bwe KAMBENNMRRFGTERTIEE, B
BEE M F R LR R IWUE, 0 & IWUE X8
BRI ; W3, W4 Fl W7 K4 4b 38 E B e AL AT LR
EEAKSFANE, WS KL BHEEERA,
IWUERARK o ‘

(2) 1@ 6 4. 4438 TWUE #1 IWUE FEF AR
,BPF% 3 d ~ 30 mm 5F, F AL B ILFE N2 ZHET
TWUE & B, W7N2 f1 W4aN2 43 TWUE %34 H
BE, AR E W3N3 > W3N2 > W6N3 > W6N2
> W7NL > W3N1, Ef1 ¥ 5 WIN2 §1 WaN2 &3
TWUEXFAEE, W3 1 W7 Ko 4274 N2 X
KRBT &, M E W3 KD EAE N3 B AFE
BB TR, ws £MAHERKET TWUE BE
%, BK B EAET R K TWUE, KB &AM T
#£% TWUE,

4 Vhe54%ie |

4.1 g

) ATERELIN EEYERRTHRE—
HENE, —~EBREMNKIMEXEY R =BE R
AE—EMERM, EHRELHT 65% FC T
fERERERE BEARRNEA, EULAE
BrEENEBR, EREHFETHO0~60 cm T EHN
HEFKRET 652 KABE, ERRATHER
BESFASHEE BAXHIBHERE T R
MABER, SEFEEETR, T RBERAKER
K, e E Ak, BEZHEAX.

2) RTHEBFEEARIEREZEY LH#GTT
MR EEEZVEABKERNEARERAET R L
HEABBFHHRE, BENBLERBYEERMA
ZERH, FROUBREESH, BELHREEHT,
MEXBEFBRRARERERTRAMER,

3) MEXMIETRRHAKREE~ B
B KEARRSBHEEWBRETR, Z—~&R
MAER, NFAFATRYERHRAENG L~
S fext I W3, WA il W SA KA E S,
MRAE WIENFRE=REIRHE, W4, W7 &
B KEBTNELAE W3 AR, N2 TR
FERABBF K E Wo RBALT , BEKR~E
BMESARE, M W6 ki FEERAR
MM ERERHERETR., RBRAKREE
FHERT ,EEREAHE. BHIHRERA, Wa R

WIRAM KL EER—BEKETHETEBRH
KEZAEZH T RAE W3, N1 ERKET,
W4, W7 455t B W3 7= 129 1 23% ; 7 N2 i
FAKFTF, W4, W7 HXF IR W3 387 21%F1 28% , 4
B W4 F1 W7 BN KA AL Bty R W3 (O 0 i) B
8dAA, BR300 mm EAR)E=HE, R FX R
W3 AL,

4) & B AT AR B 2 R AE K 4 R A B R
EXBHREHAEXN B W3, W4, W = AKSARE
mt L HER T AR K R BK SR R, MR
HEWIENBERKFETHIAER, W4, W7 K5
REE N2 ABIEE. HRE W6 K HEe, HE
TKIFE M 0 ~ 450 kg/hm?, 3} HE 7K A1 5K 2 F) B By %0 %
BREBERW, HEMNNKSGFARRELER, R
RELTRETURERMEAAIFARR, ETE
FUTHREXNKSHNARERAREREW, RER
TEREEARZEN A N,

4.2 :

SREBFRAKSMARE, ERAXRIEL
BPUBRARERMFEREER(BEKE 6 mm)
PN KA B FEHE N 300 kg/hm? B L B 7E
BEENEBRBAERE,
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A study on effect of interactions of water management and nitrogen fertilizer
on yield and water use efficiency in hybrid cotton during flowering-bolling
stage in drip irrigation under mulch

SUN Hui-jian, MA Fu-yu" , LIU Hao, CUI Jing, WU Yan-qin
( College of Agronomy, Shihez University/ The Key Laboratory of Oasis Eco-agriculture ,
Xinjiang Production and Construction Group, Shihezi, Xinjiang 832000, China)

Abstract: A field experiment, including seven water treatments and four nitrogen treatments, was conducted to e-
valuate the effects of interaction of water management and nitrogen fertilizer on yield and water use efficiency during flow-
ering-bolling stage of hybrid cotton Shiza No. 2 in Shihezi in 2008. The results showed that cotton yield decreased signif-
icantly under mild water stiess and moderate water stress during flowering-bolling stage under the condition of no-nitrogen
treatment but insignificantly compared with 5 d - 18 mm irrigation in each level of N-application. With nitrogen increas-
ing, the cotton yield decreased significantly in 3 d — 30 mm water treatment. The cotton yield and water use efficiency in-
creased significantly under 75% FC and 3 d — 18 mm and 5 d — 30 mm irrigation conditions. Therefore, it could be con-
cluded from the comprehensive effect of interactions of water and nitrogen of cotton yield and water use efficiency that 5 d
~30 mm and 3 d - 18 mm water treatments with 300 kg/hm? nitrogen rate were the optimal irrigation strategy and nitro-
gen application for hybrid cotton in Northem Xingjiang.
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