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Table 1 2020 soil physical and chemical properties table
TR EElem pH f& A0 kg™ EHUT RN kg™) IKABIEE /(Mg kg™ A X R (mg kg™ TR E/(mg kg™

0~20 8.88 0.72 13.7 58.4 135 368

20~40 8.86 0.67 136 45.2 138 341

40~60 8.84 0.33 5.35 46.7 44 206
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Table 2 Irrigation and fertilization table at flowering and boll stage
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NiZ 0 20 30 8§ 2 60
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N2 10 30 15 5 0 60
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Fig.2 Effects of postponing nitrogen fertilizer on dynamic
changes of buds and bolls of cotton at flowering and
boll stage under water stress

2.2 KB T RAE IR SR HAR R R AIS20
RRAE RS ZR I A AR ik (B 3)
5 REMAHEL, AF 78 0 EME T & SIS AL B Y e 26
AR S HEBALEE T, HiAE 1~-3 G SRR AL
HI R L3S D0 T 5 0, e 2RI N42 AL BE>N33

AbEE>N24 b3 4~10 & FBLRUE 3 35 DU it AT Ak
B, RPN N33 A FE>N24 A FE>NA2 b5, JE7
SIREACEE S, WA 1~4 & BB FEEE AR
BTG 0, A N42 kEF>N33 4 FE>N24 kb3,
5~10 5 SRk e R DL ENE f5 75 A H i =, WOk AEAE
BWITEAER D 4 TRIL GRS B miiE 5 &
ZIE RS R, SRR SO

A — N4k —-—a—— N244b 3]
0 @ N33&E¥ LU — B S N33%I¥
75 3 N2 75 —a— N424b 3
R 60
fﬂ; 45
= 30
15
O IIIIIIII
12345678910 12345678910
PE PR3 %1
(a) F b2t (b) NF b2

B 3 KoM T RAC)E #5348 7L 040 st 69 B vl
Fig.3 Effects of postponing nitrogen application on
boll setting rate of cotton under water stress
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Table 3 Logistic model of dry matter accumulation and its characteristic value

W it £ Jife to/d ty/d to/d Atvd  Vmi(g#kTdY GT/(g 1) R?
N24 y=109.871 5/[1+(6-579 20072 9461)) 87 71 106 35 2.00 69 0.998 0™
F N33 y=137.738 7/[1+¢(476 1-00506200) 98 75 124 50 1.74 87 0.9786"
N42 y=98.118 1/[1+e*8257-005 9770 86 65 110 45 1.37 62 0.969 8
N24 y=128.472 5/[1+g!*7%8 1-0.047 6330 101 76 128 53 1.53 81 0.991 0™
NF N33 y=127.041 3/[1+g{*138 4-0.080 1400 106 75 139 64 1.24 66 0.9701"
N42 y=70.384 0/[1-+¢(*616 9-0056 870 81 60 104 44 1.00 53 0.9218™

I OB Ry ORET YRR R Vm SRR B FREE s to Sl AR B R N 6 5ty Dyt N RGN SN 1475 Rt o R R
BRI (83 5 AtONPRIEAR R FFEEN ] GT N RIER R KFHEE. %R P<0.01; *#/R P<0.05.
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Table 4 Effects of postponing nitrogen application on

biomass accumulation and distribution of cotton at

flowering and boll-forming stages under water stress
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F N33 3298b  855a 4153b 80.83ab  19.17ab
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Table 5 Effects of postponing nitrogen application on yield and yield components of cotton at flowering and
boll-forming stage under water stress
TR i SRR RRhm?  BRRGERAR B #RT) R TG K53 % FrAR 7/ (kg hm?) BEAR = R (kg hm)
N24 182 000a 5.56ah 5.64bc 0.44a 5704.95b 2510.18b
F N33 180 000a 5.96a 6.24a 0.44a 6692.70a 294479
N42 189 000a 5.31bc 5.83b 0.45a 5845.23b 2630.35b
N24 183 000a 5.52ab 5.67ab 0.44a 5723.02b 2518.13b
NF N33 183 000a 5.00cd 5.63bc 0.44a 5 152.98hc 2267.31bc
N42 194 500a 4.55d 5.28d 0.44a 4674.15¢ 2056.63c
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Table 6 Effects of postponing nitrogen application on fiber quality of cotton at flowering and boll-forming stage under water stress

M AR PR EImm BFERAU%  WORIRT CNex  WTRMKE%  EA4HERI%  RAVERH SREH 9520
N24 28.47ab 82.90a 26.40a 10.57ab 8.17hc 0.847ab 4.67b  119.33ab
F N33 2857a 83.43a 2743a 10.93a 7.80c 0.850a 453p  123.67a
N42 28.37ab 82.10a 26.37a 10.50ab 9.53a 0.843ab 4.80ab  117.33bc
N24 28.17ab 82.93a 27.17a 10.17ab 8.230c 0.843ab 4.67b  114.33cd
NF N33 27.70ab 82.27a 26.43a 10.10ab 8.90ah 0.840ab 4.70ab  113.33cd
N42 27.37h 81.70a 26.20a 9.97b 9.57a 0.837b 503a  109.33d
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Effects of Postponing Nitrogen Application on Boll Characteristics,

Yield and Quality of Cotton under Water Stress
XU Xinlong?, ZHANG Jusong™?, DAI Jianmin®, HE Qingyu?, XIE Ling*, DOU Qiaogiao*
(1. College of Agriculture, Xinjiang Agricultural University, Urumgi 830052, China;

2. Cotton Engineering Research Center of Ministry of Education, Urumgi 830052, China)

Abstract: [Objective ] The aim of this paper was to study the regulation effect of nitrogen fertilizer management on
cotton yield under insufficient irrigation at flowering and boll-forming stage in arid and semi-arid areas. [Method]
A split-plot design was used to study the effects of different nitrogen application levels on bud and boll development,
dry matter accumulation and distribution, yield and fiber quality of cotton. Three nitrogen application levels were set
up : N24(flowering fertilizer : boll stage fertilizer 2 . 4), N33(flowering fertilizer : boll stage fertilizer 3 : 3) and
N42(flowering fertilizer : boll stage fertilizer 4 : 2) under full irrigation 2 400 m*hm? and non-full irrigation 1 560
m*/hm?, respectively. [ Result] Compared with non-sufficient irrigation, the yield, boll number per plant and single
boll weight of sufficient irrigation at flowering and boll-forming stage increased by 13.7%, 17.32%, 11.68% and 7%,
respectively. Under non-sufficient irrigation, from the flowering stage to the boll opening stage, the number of buds
and bolls of each nitrogen treatment showed as N24 treatment > N33 treatment > N42 treatment; the boll setting rate
of 1-4 fruit branches of cotton increased with the increase of nitrogen fertilizer proportion at flowering stage, showed
as N42 treatment > N33 treatment > N24 treatment, and the boll setting rate of 5-10 fruit branches was the highest in
N24 treatment. The total dry matter of cotton from full boll stage to boll opening stage was showed as N24
treatment > N33 treatment > N42 treatment. The maximum accumulation rate and production characteristic value of
dry matter in each treatment were the highest in N24 treatment, and N24 treatment was more conducive to the
accumulation of dry matter in cotton under insufficient irrigation. The yield of cotton seed cotton under
non-sufficient irrigation showed as N24 treatment >N33 treatment >N42 treatment, and N24 treatment increased by
11.06% and 22.44% on average compared with N33 and N42 treatments. The number of bolls per plant and single
boll weight of N24 treatment increased by 10.4%, 21.32%, 0.53% and 7.39% on average compared with N33 and
N42 treatments. The short fiber index of N24 treatment was significantly lower than that of N33 and N42 treatments,
and the textile parameters of N24 treatment were significantly higher than those of N33 and N42 treatments.
[ Conclusion] Under non-sufficient irrigation, the dry matter accumulation rate can be accelerated by postponing
nitrogen fertilizer, the number of cotton buds and bolls can be increased, and the single boll quality and micronaire
value can be improved to compensate for the effect of insufficient irrigation on cotton yield and quality.
Key words: cotton; water shortage irrigation; nitrogen fertilizer postponing; bud and boll development; production
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