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Effects of insufficient drip irrigation distribution on growth, yield, and water
use efficiency of cotton being picked with equal spacing machine

Abudukadier Kuerban', YANG Pei',LI Jian-wei' ,ZHANG Ju-song' ,GUO Ren—song2 ,LIN Tao®,CUI Jian—ping2
(1.Research Center of Cotton Engineering, Xinjiang Agricultural University, Urumgqi, Xinjiang 830052, China;
2. Institute of Economic Crops, Xinjiang Academy of Agricultural Sciences, Urumgi, Xinjiang 830091, China)

Abstract: In order toexplore the irrigation effect on cotton variety, *Xinluzhong54’ for optimal insufficient
drip irrigation period and frequency of row cotton picker machine,we used a split design with treatments T1 (7
days, 1 times) and T2 (10 days, 1 times) and sub regions with 3 drip irrigation frequency, D6 (6 times), D7 (7
times) , D8 (8 times). The results showed that under the same irrigation frequency, the growth were significantly
delayed with increasing irrigation period whilenumber of leaves and effective branches,plant height, and leaf width
increased with increasingirrigation period. Under the same irrigation period, number of leaves and length of interno-
deincreasedbutplant height and leaf width slightly decreased with increasing irrigation frequency. LAI, SPAD, and
number of effectivebranches, number of buds and bolls increased first followed by decrease with increasing drip irri-
gation frequency. The growth characteristics were more optimal and single bell weight,lint yield, and water use effi-
ciency were not significantly different. As the irrigation frequency increased, the treatment D7 resulted in the high-
est increase in cotton yield more than12.7% and 13.5% than D6 and D8, respectively. The water use efficiency in
D7 also increased by 12.9% and 13.7% than that in D6 and D8, respectively. Therefore, in the Akesu area of

southern Xinjiang, the optimal frequency of drip irrigation is 7 (Times) of the drip irrigation frequency and an irri-
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gation period of 10 days, 1 times.

Keywords: insufficient drip irrigation; mechanical cotton; growth characteristics; yield ; water use efficiency
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Table 1 Basic chemical properties of study soil

WA e HOUE KRR EEEE O
TR . . . -
. Organic Available Available Available
Soil depth — pH matter N P K
M2y Y 7
) Ny Y /em _ _ _ _
1 )F)‘I‘*’I‘lﬁﬁ% /(g-kg™) /(mg kg™ )/(mg-kg™) /(m-kg™")
0~20 7.2 6.6 49.2 26.9 102
L1 B AR 20-40 72 41 34.4 20.4 122
BT 2017 4 410 ATCHIAET/R LIAIKET %00 73 28 w2 1o e
2 WERR
Table 2 Drip irrigation scheme
S [ ST Y ) »
. {%EJ—JE’% {%EMU.\/{.}\. . ¥V H 8] (m—d) Drip irrigation time
Drip irrigation cycle Frequency of drip irrigation
6 (D6) 06-21 06-28 07-05 07-12 07-19 07-26
e
TRIR (Tl) 7 (D7) 06-21 06-28 07-05 07-12 07-19 07-26 08-02
7 days, 1 times
8 (D8) 06-21 06-28 07-05 07-12 07-19 07-26 080-02 08-09
6 (D6) 06-21 07-01 07-11 07-21 07-31 08-10
Ve
10X 1 U\(TZ) 7 (D7) 06-21 07-01 07-11 07-21 07-31 08-10 08-20
10 days, 1 times
8 (D8) 06-21 07-01 07-11 07-21 07-31 08-10 08-20 08-30
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Table 3 Irrigation requirement

T T T A
Drip irrigation cycle r.eql.leflny.nf IlTlgdt;{)l’l qud_r;tlty Total d;lp 1m§gtlon

drip irrigation /(m” « hm™) /(m” « hm™)

D6 280 560 560 560 560 280 2800

Tl D7 280 420 420 560 420 420 280 2800

D8 280 280 420 420 420 420 280 280 2800

D6 280 560 560 560 560 280 2800

T2 D7 280 420 420 560 420 420 280 2800

D8 280 280 420 420 420 420 280 280 2800
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®4 FARLETHREETHRE(n-d)
Table 4 The growth of cotton under different treatments
o THHEAR BEAE HITEW REAEH BRI i 1]
1 WL ] B :
Lo Frequency of Full squaring Early flowering Full flowers Full bolls Opening bolls
Drip irrigation cycle Lo
drip irrigation stage stage slage stage stage
D6 06-13 06-29 07-11 07-26 09-02
T1 D7 06-13 06-28 07-10 07-28 09-08
D8 06-13 06-27 07-09 07-24 09-06
D6 06-13 06-28 07-13 07-30 09-07
T2 D7 06-13 06-28 07-12 07-31 09-13
D8 06-13 06-28 07-10 07-28 09-10
R5 FEEBETREEEH/
Table 5 The comparison of cotton growth stages underdifferent treatments
N AR i~ ~ ~ W B~k 2
R F(ﬁiﬁ{E oy of F%ﬁ el E. %??Eﬂ i F%ﬁl o %Jb It : R
Drip i]‘l‘igation Cycle requency o ull squaring~ arly owerimg-~ u owers ~ u 0l11S ~ GrO\vth pe]‘iod
drip irrigation early flowering full flowers full bolls opening bolls
D6 16 12 15 38 130
T1 D7 15 12 18 42 136
D8 14 12 15 44 134
D6 15 15 17 39 135
T2 D7 15 14 19 44 141
D8 15 12 18 44 138
®6 ARLETHERZHIKLE
Table 6 The comparison of cotton agronomic characleristics under different trealments
. G HE ST R N A K N | g -5 /0 * 2 ¥
i L TSR Beis/om FZEWE K/ em FOH R gy fy.lu/cm TR ‘ ﬁxﬁ%ﬁﬁ
Driv irmieati | Frequency of Plant heieht Length of Number of leaves Function Number fruit Effective fruit
Tp rmgation eycle drip irrigation ant hiewght internodes umber oL 1eaves jeaf width branch branch number
D6 78.5a 5.1be 10.8b 12.6a 9.8b 4.8a
T1 D7 77.5ab 5.4ab 11.2b 11.7ab 10.8a 5.3a
D8 73.0abc 5.5a 12.3ab 11.1b 9.7b 5.0a
D6 72.2bc 4.8¢ 12.7ab 11.6ab 10.2ab 5.2a
T2 D7 70.5¢ 5.0¢ 13.3a 10.5be 10.7a 5.5a
D8 68.5¢ 5.1¢ 13.7a 9.8¢ 9.7h 5.0a
I ARVNG FRERIR 251K P<0.05 WK, R,
Note; different lowercase letters mean significant differences at P<0.05,the same below.
50
451
40
35
— 3.0
Sast
20F
1.5F
1.0
0.5F
0 . . , . . . . . .
BUS EFS FFS BS BOS BUS EFS FFS BS BOS
T1 T2
£ H W Growth stage
—e—D6 —e— D7 —a— D8

1 BUS—BSEE 1) EFS—WI 461 ; FRS— IS AE 1) ; BS—%44 1), BOS—it 24y,

T,

Note : BUS—budding stage ; EFS—early flowering stage ; FFS—full flowering stage ; BS—boll stage ; BOS—boll

opening stage. The same below.

Fig.1

B 1

FEALIE TR M ERFEEH( LAT) W

The comparison of cotton LAI under different treatments
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Fig.2 The comparison of cotton SPAD value under different treatments
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Note ;: BHB—Dbefore hot boll ; HB—hot boll ; ACB—autumn cotton boll.
3 AELSETHEZMEGINTH

Fig.3 Changes of cotton three peach ratios under different treatments
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Fig.4 The changes of bud numbers and boll numbers under different treatments
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Table 7 Effects of different treatments on theyield and water use efficiency of cotton

T ST RESR IR S RE /(104 « hm™2 45 i s
LR TR IR (10 ) BBRREC o T R
Dripirrigation Frequency of Harvested density Bolls number . . Lint yield
AR " - Boll weight Lint percentage o WUE/ %
cycle drip irrigation  /(10*plant -+ hm™2) per plant /(kg - hm™)
D6 19.94a 4.71d 5.96ab 45.27be 2515.15¢ 2.00d
T1 D7 20.39a 5.25ab 6.17a 46.85ab 3090.42a 2.36a
D8 20.08a 4.97c 5.95ab 45.56abc 2706.44bc 2.12¢
D6 20.25a 5.07be 6.05a 44.51¢ 2767.38b 2.22b
T2 D7 20.56a 5.31a 6.09a 47.46a 3173.28a 2.3%a
D8 20.08a 4.94¢ 5.81b 43.65¢ 2536.23¢ 2.06cd

F A FE TR RN P<5%KF T REEES,

Note: the different letters indicate the significant difference of P<5%.

] — R VE S B, AS TR E Ak b B LAT 2 5% Tt
Ja TR G (BRit 2 AAN) , 7E 4 138 3] f K
{8, 5 A A 5T 45 5 — 80> 45T 3 40 v Ak B
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