5 32 B4 5 FE MR R LR Vol.32 No.5
2014 4F 9 A Agricultural Research in the Arid Areas Sept. 2014

it KATRKREEFHE S UM R

g Ea s R AR FL R, FRE?

(1. g VR 2 B 2 B VEMIRE S T, B 158K 5 8300015 2. BT imdt B /K A XS RSk, Bl & K5 830012)

W E:ANRENETEREKAMETHMERER AR —EA T, N FRE 80 AKLE L, #—
FRUAAEE BGFE, VRV EFREELES. REFE AKAREFAFLREL, ERAHE24 5,%9
MNFREACARLAE FRETHEEBTRETENT /M, RBRER: (D) FREHEKER MK AN EF
BWYHATHEAERN;QOFRAARMLAKARETNHNTAS BN AEHO A1 BE)EKTERY W
BAMH RS LEEE(P)ERE RS dEAHERGE, AR HE60~75 dRAETE, Pn R AMEE ZKHIAM
MR T HERERRA,ONMCES LT A S5 HATHEA 130 m*+666.7m™ 2,38 R 10.44 kg*666.7m 237 A 6 H £ 7
F 31 H#EK T8 m*+666.7m™ 2,5 A 17.4 kg*666.7m™2;8 A 1 H J5# &K 52 m*+666.7m 2,1 & 6.96 kg*666.7m~ 2 K
RAE L (N3WL) Pn R AR A& F, EHEE 75d, 7 22.7 pmol-m=2-s7!, AFr &bt A K, THZIE; (3)#
X8 A 21 B A MK NIWI L ERRAR S, N 15.8 DM R ERHRMK, XN 41.5%., 4
W EFEKA LT BT 20 ke, K4 260 m*-666. Tm® A AF T, A7 A5 B RTE A 130 m’-666. Tm™?, 3 &
10.44 kg=666.7m"2;7 A 6 HE7 H 31 B# K 78 m*+666.7Tm" 2,18 % 17.4 kg-666.7m~2;8 A 1 H J& ¥ Kk 52 m*+666.7
m~2, 35 4 6.96 kg+666.Tm™ 24y K A B 7 R A T K AL FEENF Ko

KEER: HE; KB K AR FE

FESES: 562 XEERERE: A XELHS: 1000-7601(2014)05-0025-08

Coupling effect of water and nitrogen on long-staple cotton under drip irrigation

CUI Jian-ping', TIAN Li-wen', GUO Ren-song', LIN Tao', XU Hai-jiang', LI Fa-yun
(1. Research Institute of Industrial Crops, Xinjiang Academy of Agricultural Sciences, Urumqi, Xinjiang 830091, China;
2. Fifih Prison of the Xinjiang Uygur Autonomous Region, Urumqi, Xinjiang 831100, China)

Abstract: This study aims to optimize combination of water and nitrogen and improve grain yield of long-staple cot-
ton, providing guidance for agricultural under drip irrigation conditions. Xinhai 24 cultivar was planted in main cotton ar-
eas of Awati Country to investigate the physiological paremeters and grain yield with nine combinations of water and nitro-
gen treatments. Effect of water was greater than the amount of nitrogen fertilizer on cotton growth. Combination of water
and nitrogen showed marked impact on leaf area per plant at earlier (before 5th July) and later (after 1st August) stage
of long-staple growth. Net leaf photosynthetic rate ( Pn) achieved the greatest values 45 days after seeding, and then de-
creased rapidly 60 ~ 75 days after seeding. The second time of the greatest values of Pn and descending rate showed sig-
nificant difference. Analysis of boll number per plant indicated that N3W1 has the greatest boll number per plant, which
was 15.8+plant ™!, and shedding rate was the lowest, being 41.5% . Drip irrigation was 130 m’*666.7m™2, nitrogen
was 10.44 kg+666.7m ™2 before July 5th; drip irrigation was 78 m’+666.7m ™2, nitrogen was 17.4 kg*666.7m"? be-
tween July 6 to July 31; drip irrigation was 52 m*+666.7m™2, nitrogen was 6.96 kg*666.7m "2 after August 1st. in ad-
dition, the combination of 20 kg nitrogen and 260 m® water+666.7m ™2 showed the better performance.
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Table 1  Soil nutrients under 0 ~ 40 c¢cm

TEE PR Bl AR 2 BER AL AL AHLE Mk

Soil depth Total N Alkali solution N Ammoniacal N Available P Available K Organic matter Total salt pH
/em /(mg-kg™") /(mg-kg™") /(mg-kg™") /(mgkg™") /(mg-kg™") /(g kg™") /%
0~40 0.515 59.2 19.69 19.58 279.5 6.9 1.28 8.2
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Table 2 Different combination of water and nitrogen during different stages

7H 5 HAT(4 1K)

7H 6 H—7H 31 HA4K)

8 H 1 H—5/K(31K)

b3 Before 5th July From 6th July to 31st July On Ist August ~ cut off the water
Treatments (M-d) (M-d) (M-d)

06-14 06-21 06-28 07-05 07-12 07-19 07-26 08-02 08 - 09 08 - 16 08 -23
NIW1 RIBEEMN 50% (17.4 ke) RIB AN 30% (10.44 kg) BB AR 20% (6.96kg)
RTEK R 50% (130 m*) SEIK R 30% (78 m®*) SEIK R 20% (52 m?*)

N/(kg ik ~1)  4.35 4.35 4.35 4.35 2.61 2.61 2.61 2.61 2.32 2.32 2.32

W/ (k1) 32.5 32.5 32.5 32.5 19.5 19.5 19.5 19.5 17.3 17.3 17.3
NIW2 RIBEEMN 50% (17.4 ke) RIBEEN 30% (10.44 ke) RIBEEN 20% (6.96 kg)
SR R 40% (104 m?®) SEIK Y 40% (104 m®) SRR 20% (52 m*)

N/(kgrik~1)  4.35 4.35 4.35 4.35 2.61 2.61 2.61 2.61 2.32 2.32 2.32

W/(m*+k ") 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 17.3 17.3 17.3
NIW3 RIBAEEMN 50% (17.4 ke) RIB AR 30% (10.44 kg) SIB A 20% (6.96 kg)
SVEIK LY 30% (78 m®) SR R 1 50% (130m*) SVEIK LY 20% (52 m?)

N/(kg-ik~1)  4.35 4.35 4.35 4.35 2.61 2.61 2.61 2.61 2.32 2.32 2.32

W/ (k1) 19.5 19.5 19.5 19.5 32.5 3.5 32.5 3.5 17.3 17.3 17.3
N2wW1 B AR 40% (13.92 kg) MR EEY 40% (13.92 ke) BB AR 20% (6.96 kg)
SIEKE ) 50% (130 m*) SR 30% (78 m®*) MUK EE) 20% (52 m?*)

N/(kg- ¥k 1) 3.48 3.48 3.48 3.48 3.48 3.48 3.48 3.48 2.32 2.32 2.32

W/ (w1 32.5 32.5 32.5 32.5 19.5 19.5 19.5 19.5 17.3 17.3 17.3
N2W2 SIBEEY 40% (13.92 k) S EE Y 40% (13.92 ke) B EE Y 20% (6.96 kg)
RHEK B 40% (104 m®) MFEK RN 40% (104 m®) SRR 20% (52 )

N/(kg- ¥k ~1)  3.48 3.48 3.48 3.48 3.48 3.48 3.48 3.48 2.32 2.32 2.32

W/ (k=) 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 17.3 17.3 17.3
N2W3 BB AR 40% (13.92 ke) BB AN 40% (13.92 kg) BIBEEN 20% (6.96 kg)
SVEAK R 309% (78 m?) SRR 50% (130 m®) SEIK R 20% (52 m®*)

N/(kg- ¥k ~1)  3.48 3.48 3.48 3.48 3.48 3.48 3.48 3.48 2.32 2.32 2.32

W/(mP- %) 19.5 19.5 19.5 19.5 32.5 3.5 32.5 32.5 17.3 17.3 17.3
N3W1 RIB AN 30% (10.44 k) RIBEEN 50% (17.4 kg) BB A=Y 20% (6.96 kg)
REK R 50% (130 m*) SEIK AR 30% (78 m®*) SRR 20% (52 m?)

N/(kg 1) 2.6l 2.6l 2.61 2.61 4.35 4.35 4.35 4.35 2.32 2.32 2.32

W/ (k') 32.5 32.5 32.5 32.5 19.5 19.5 19.5 19.5 17.3 17.3 17.3
N3W2 RIB AR 30% (10.44 k) BIBAEER 50% (17.4 kg) BB A ERY 20% (6.96 kg)
KRB 40% (104 m*) SAVEIK Y 40% (104 m®) SRR 20% (52 m?)

N/(kg-ik~") 2.6l 2.61 2.61 2.61 4.35 4.35 4.35 4.35 2.32 2.32 2.32

W/ (w3 1)  26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 17.3 17.3 17.3
N3W3 BB ARAY 30% (10.44 ke) BB A 50% (17.4 kg) BB A 20% (6.96 kg)
SR B 30% (78 m®) VIR B 50% (130 m®) JEIK Y 20% (52 m®*)

N/ (kg 1) 2.61 2.61 2.61 2.61 4.35 4.35 4.35 4.35 2.32 2.32 2.32

W/ (k") 19.5 19.5 19.5 19.5 32.5 3.5 32.5 32.5 17.3 17.3 17.3
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Table 3  Effect of combination of water and nitrogen on long-staple cotton during different stages nitrogen(M — d)
fb g U.‘nfﬁ Iﬂ% AL ' A R UL 2R ' it 2 '
o Seeding Squaring Early blooming Full-bloom Boll Peak bolling boll opening
stage stage stage stage stage stage stage
NIWI 04-22 05 - 24 06 -27 07-10 07-25 08— 18 09 - 08
NIW2 04-22 05-25 06 - 28 07— 11 07-28 08 - 20 09-10
NIW3 04-22 05-26 06 - 30 07-12 07-30 0823 M- 15
N2W1 04-22 05-26 06 - 28 07-10 07-26 08— 18 09 - 07
w2 04-22 05-25 0627 07-10 07-28 08-17 0909
N2W3 04-22 05-25 06 - 28 0711 07-29 08-22 M- 15
N3W1 04-22 05 - 24 06 - 26 0708 07 - 24 08-16 09-10
N3W2 04-22 05-25 06 - 26 07-09 07 - 24 08-17 09-12
N3W3 04-22 05-25 06 - 27 07-10 07-25 08-17 M- 13

2.2 BEEESEW

2.2.1 Fpker@mA FARIERUR M AR AL
SR B F AR RZ — , BRI TR, R AL A 48
SRAEAVER RS . 1 AT AS TR K A B L X
A BRI TR 5 A, - v R[] s 1 1 254
£ 57.74~209.84 Z [ ,6 H20 H.7 H 5 H.7 H 20
H.8H5H.8H20 H.9HS5 HASRRM
5390 R s 725.75.762. 25, 759. 03, 768. 99, 737. 09,

731.33 em® - Bk 1o [AIHA N S K 2= H 43510 209. 84
em® - BR ~1(N3W2 5 N3W3) . 171.87 em? - ¥k~ (N3W1
5 N1W3) .85.49 em? - ¥k~ (N1W1 5 N2W3) ,57.74
em?+ Bk TT(N2WI 5 N2W3) . 150.45 em? ¥k~ (N3W1
5 N3W3) .122.26 em® - #£ "' (NIW2 5 N2W2), fk
AR T B JE A 22 ORI 22 R BN
6 720 H , Ab A i K ZE(E 4 209.84 em® - #E 1, 8
H 5 AR IR 2ZEE R 57.74 e - H5 71
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5 5 5
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< [+
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= =
N1W3 NIW3 NI1W3
N1W2 N1wW2 N1wW2
N1WI " ) ) N1WI n i ) NI1WI
600 700 800 900 600 700 800 900 600 700 800 900
Rk - 1 B/ em”® FL K - 1 B/ om® PR I T B /em®
Leaf area per plant Leaf area per plant Leaf area per plant
08-05 08-20 09-05
N3W3 N3W3 N3wW3
N3W2 N3wW2 N3w2
N3Wl1 N3wWl1 N3W1
S N2w3 2 N2w3 g N2ws3
S N2w2 S N2w2 S N2w2
= = =
= N2WI = N2WI B N2WI
® NIW3 & N1W3 & N1W3
NIwW2 N1W2 N1W2
NIW1 : . . NIWI i ) , N1W1 : , ,
600 700 800 900 600 700 800 900 600 700 800 900
PR I 1T B/ em” PRk - 1 B/ em” Rk i A/ em®
Leaf area per plant Leaf area per plant Leaf area per plant
B BREAER AR ER

Fig.1

Leaf area per plant among all treatments at different stages
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under same irrigation regime
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Fig.3 Net photosynthetic rate at stage of the inverse fourth leaf among all treatments at different stages
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Fig.4 Comparison of boll shedding per plant between 26®

July and 21* August among all treatments
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Fig.5 Comparison of boll number and shedding

per plant on 21* August among all treatments
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Table 4  Effect of combination of water and nitrogen on yield and yield components of long on

staple cotton during different stages of water and nitrogen

Jast] i L K‘ﬁ} R *ﬁr‘%’f"fﬁ‘ Bd‘%f"ﬁ
Treatments Boll weight Lint Boll amount of a plant Seed cotton yield Yield lint yield
/g /% ACOE " S /(kg*666.7m™?) /(kg*666.7Tm™?)
N1W1 2.60 31.1 11.2 390 121.3
N1W2 2.59 31.1 10.3 382 119.2
N1W3 2.59 31.0 9.4 372 115.3
N2W1 2.60 30.9 11.9 418 128.7
N2W2 2.61 31.0 10.3 385 119.3
N2W3 2.60 31.1 10.5 380 118.9
N3W1 2.60 31.0 14.0 454 141.6
N3W2 2.61 30.9 13.3 435 134.4
N3W3 2.60 31.1 11.4 400 124.8
x5 TERBKELENRTESHBTESEILR
Table 5 Multiple comparison of cotton yield and lint yield at different stages
FiAiy" ik / (kg 666.7m™2) BeRiy ik / (kg 666.7m™2)
Seed cotton yield Lint yield
oy H 5% B # M 1% . #1E Ak P P{H 5% B # M 1% . #1E
Treatments Average 5% of significance 1% of significance Treatments Average 5% of significance 1% of significance

N3W1 454.0 a A N3W1 141.6 a A
N3W2 435.0 b AB N3W2 134.4 b B
N2W1 418.0 c BC N2W1 128.7 c BC
N3W3 400.0 d CD N3W3 124.8 cd CD
N1WI1 390.0 de DE NIWI1 121.3 de DE
N2W2 385.0 def DE N2W2 119.3 ef DE
NIW2 382.0 ef DE N1W2 119.2 ef DE
N2W3 380.0 ef DE N2W3 118.9 ef DE
NIW3 372.0 f E NIW3 115.3 f E

Hrab.cd e 8 5% 227K FE A B.C.D.EN 1%257F/KF,
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Table 6 Multiple comparison of yield components at different stages
BT/ (4" ARG/ % LikySis UG /)
Boll weight Ginning outturn Boll amount per plant
e g SRWEM 1%8EE fb w  STRENE fhs wg SR BHEN 10EBENE
Treatments  Average . 3 % of . 1%_ of Treatments ~ Average . 5 % of Treatments  Average . > _%_7 of . ! _%_7 of
significance  significance significance significance  significance
N2W2 2.61 a A N3W1 31.1 a N3W1 14.0 a A
N3W2 2.61 a A N1W2 31.1 a N3W2 13.3 ab AB
N1W1 2.60 ab A N1W1 31.1 a N2W1 11.9 be ABC
N2W1 2.60 ab A N3W3 31.1 a N3W3 11.4 ¢ BCD
N3W1 2.60 ab A N2W3 31.0 a NI1W1 11.2 ¢ BCD
N2W3 2.60 ab A N1W3 31.0 a N2W3 10.5 od CD
N3W3 2.60 ab A N2W2 31.0 a N2W2 10.3 cd CD
N1W2 2.59 b A N3W2 30.9 a N1W2 10.3 cd CD
NI1W3 2.59 b A N2W1 30.9 a N1W3 9.4 d D

HabRESBERKFE;AB.C.D N 1%EFKF-,

Note: a, b, significance level of P <0.05; A, B,C,D significance level of P <0.01.
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