F39% 1M AR AR K ZZER (B AB2EHO Vol. 39 No. 11
2011 4F 11 A Journal of Northwest A&F University(Nat. Sci. Ed.) Nov. 2011

DOI:CNKI:61-1390/S. 20111021, 1707. 022 &R 2% YRR fE] . 2011-10-21 17.07
R 28 H i ok - http: //www. enki. net/kems/detail/61. 1390. S. 20111021, 1707. 022. html

REHESHEANBAMNBRERZER
TRV RRRENFNE

W F BHKE, ZHAE

CR R B B A 25 5 s BT 5 L BT 8 5 & R SF 830011)

[ 2] [EY B ZO 50 0 6 8 2 KR & B w5 0 B 19 32 T O i 46 5 B8t 1)
R TR A B MR . (07 AAHE UIE 9 %) B8 SR AT 2 Rl U8 T & (150,300 keg/hm®) 55 A5 [a] it FH i 399 (R iy 4 8 5k
B 1/2 FEHTHENC +1/2 3 WHE AL L 1/3 FEATEAC +1/3 35 B AL +1/3 78 4% W18 A0 #E47 21 & A 18] /)N DX 88 » 20 A7 280
FIE P R it PR O S0 08 A A 7 B AR B A R S A A I R e B R AR . DR TR AL X R O o
BRI LR o 55 AN T SUIE AR Lb 6 60N 6 A 26 7 0 bk 7 A0 B B4R R L B8 T 43 0 W S 44, 890~ 80. 004,
1.0~2.3,4.3~8. 161 0. 66~1.36 g, H i 2 B> (R UL B0 . U JIE B FH I 300 ek A 46 7 AT 8 35 3 i, IR e 4k 28
HLL1/2 FEAE - 1/2 330038 Ay SCARAT AR X 5 77 (2. 99 t/hm®) 5 AL B P DURR AT 1/2 FEAE + 1/2 75 9138 AL = 4% 7y
1/3FEN0+1/3 35 WB AL +-1/3 FE4% W16 N0 J7 240 B AR AE 7™ B BR300 3. 36 .3, 40 t/hm® . w5 &0 7T 2 3% 42
o AL IR AT 00RO R B B A L 2 0 it T TS AR R R R R R T 3 K i S A R T LS D
Bn o h A AL 2 B A% AR E ] 0~40 em = 3B R E E Ho AL B R A AL PR OIS A Rk i i A0
T A A W SR TR B R WA R, A A BN A P R R A S R R A A
P A 5 P O RUIE AR 22 R A B . (S5IE 1 78 8 5R 2095 3 10y 3 I A i P 0 A % il L 38 o S0 A
JE B 1R R AR 7 e B A U I O T LA e S ] RN G Y PR S Y SR A A L o R AR A AT S

[RER] ZNEH & i F B 30 AR 28 s M 2 0 L &
[(FESFEE] S158 [xmktRiZfE] A [EHE] 1671-9387(2011)11-0103-07

Effects of nitrogen rate,applying time on cotton growth and
soil mineral nitrogen content

HU Ming-fang, TIAN Chang-yan, WANG Lin-xia

(Xinjiang Institute of Ecology and Geography .China Academy of Sciences \Urumqi s Xinjiang 830011,China)

Abstract: [Objective) Cotton growth and soil mineral nitrogen conditions during cotton growth and
development period under different nitrogen rates,and applying time were studied to provide some theory
for reasonable application of nitrogen fertilizer on cotton. [Method)] With no nitrogen fertilizer as control,
the influences of nitrogen fertilizer on cotton yield,boll’s growth and development,and soil mineral nitro-
gen content were analyzed through the field experiment of low and high nitrogen rate(150,300 kg/hm?”)at
different applying time(all as basal fertilizer,1/2 basal fertilizer+1/2 bud topdressing,1/3 basal fertilizer
+1/3 bud topdressing+1/3 flower topdressing, respectively. [Result] In the poor test areas,on the basis
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of P and K fertilizer application,in comparison with the control, cotton yield, the effective bolls” number,
boll ratio and boll weight were significantly improved by 44. 8% to 80. 0%, 1. 0 to 2. 3 plant-1,
4.3%—8.1% and 0.66—1. 36 g,respectively, by applying nitrogen fertilizer. And effects of high N treat-
ment were stronger than low N treatment. Influence of nitrogen applying time on cotton yield was signifi-
cant, Under low nitrogen rate, basal fertilizer+bud topdressing treatment got higher yield of 2. 99 t/hm?;
under high nitrogen rate, basal fertilizer + bud topdressing treatment or basal + bud + flower topdressing
treatment got higher yield of 3. 36 t/hm” and 3. 40 t/hm?®,respectively. The cotton effective bolls,available
boll’s ratio and boll’s weight were significantly increased by applying high rate nitrogen fertilizer;the ef-
fective boll’s number and available boll’s ratio were significantly improved by spliting with two times,and
boll’s weight was more benefited from spliting with three times. The soil mineral nitrogen content of 0—40
cm depth of soil was significantly increased by application of nitrogen fertilizer,and effects of high nitrogen
treatment was stronger than low N treatment. Seedling soil mineral N content was significantly increased
with applied all nitrogen as basal fertilizer,but lower levels in the late growth stage,and the soil mineral N
content in the late growth stage was increased significantly by split fertilization. In addition, nitrogen agro-
nomic efficiency (NAE) was also influenced significantly by the nitrogen rate and applying time. [Conclu-
sion] In barren areas,on the basis of P and K fertilizer application,increasing nitrogen fertilizer was still an
effective measure to improve cotton production,and it’s possible to use the different strategies by coupling
nitrogen rate and applying time to balance the cotton yield,quality and nitrogen efficiency.

Key words: nitrogen rate;applying time;cotton;boll; mineral nitrogen
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Table 1 Effects of nitrogen rate,applying time on cotton yield, NAE and harvest ratio
i P/ (e b sl HIRREAE/
Treatment Yield — (kg « kg™D)
09-01 09-15 10-01—10-30 NAE
NO 1.8940.01 a 35.5+1.0 ¢ 37.7+1.2 a 26.8+0.8 a —
NI1T1 2.73+0.01 b 28.84+0.8 b 41.6+1.5b 29.6+1.0 ab 5.63+0.02 ¢
N1T2 2.99+0.00 ¢ 37.4+1.2 ¢ 34.3+0.9 a 28.2+1.2a 7.37+0.04 d
N1T3 2.77+0.01 b 35.8+t1.2 ¢ 39.6+1.0 ab 24.5+£1.0a 5.89+0.03 ¢
N2T1 3.21+0.02d 20.0%+0.6 a 43.1£1.2 b 36.9+1.2 ¢ 4,414+0.02 a
N2T2 3.36+0.02 e 25.3+£0.3 b 43.9£+1.0b 30.7£0.9 b 4.90£0.03 b
N2T3 3.40+0.01 e 26.4+0.5b 41.9+1.4 b 31.6+0.8 b 5.03%+0.02 be
R VB JE R AN R NG FEERIRAE 0. 05 K FEF ., TRA.
Note: In the same line, data followed by different letters indicate significant difference at the 0. 05 probability level. Same as follow.
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Table 2 Effects of nitrogen rate, applying time on development and distribution of cotton bolls

MRA AR B i Effective bolls

25 H ol Ak ) AR/
buds bolls boll’s ratio weight ruit ruit ruit
branch branch branch

NO 18.0+1.0 a 5.34+0.3 a 29.4+0.5a 5.32740.10 a 4,0240.02 a 1.32+0.02 a 0.0740.00 a
N1T1 18.2£0.8 a 6.640.3b 36.31+0.4 ¢ 5.984+0.12 b 4.33+0.06 b 1.80£0.01 b 0.5+0.01 ab
N1T2 18.840.8 a 6.540.2 be 34.6+0.2 b 6.13+0.11b 4,1540.03 a 2.024+0.02 be 0.440.00 ab
NI1T3 18.7£1.2 a 6.3£0.5b 33.7£0.3 b 6.2540.13 be 4.0140.05 a 2.12£0.01 ¢ 0.27£0.00 a
N2T1 19.6+1.3 a 6.940.2 ¢ 35.340.4 be 6.434 0.9 ¢ 4.1840.03 ab ~ 2.15%0.02 ¢ 0.6+0.01 ¢
N2T2 20.0+1.0a 7.54+0.3d 37.5+0.8d 6.60+0.12d 4,25%+0.03 ab 2.60+0.01d 0.740.01 ¢
N2T3 20.440.9 a 7.3+£0.1d 35.840.6 ¢ 6.6840.14 d 4.08+0.04 a 2.547+0.02 d 0.7£0.01 ¢
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Table 3 Effects of nitrogen rate,applying time on soil mineral nitrogen content mg/kg
L3R W Seedling MAE W Budding stage #45H Boll stage
Treatment 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm
NO 15.3+1.2 a 12.1+1.0 a 6.5+0.9 a 7.1f1.2 a 6.4+1.1a 5.71+0.8 a
NI1T1 31.9+2.3 ¢ 24.8+2.3 be 15.64+1.8 ¢ 15.54+2.5b 10.1+1.1b 9.55+1.3 b
NI1T2 23.9+1.9b 20.1+£1.8 b 14.5+1.4 be 15.84+2.3 b 10.4+1.1b 10.05+1.3 b
N1T3 21.0+£0.7b 20.84+1.8b 10.2+1.3 b 10.642.0 a 12.54+1.8 b 12.25+1.8 be
N2T1 43.1£3.2d 40.2+3.3d 28.0%2.2 e 29.1£3.34d 17.842.7 cd 16.89+2.3 ¢
N2T2 33.1+2.6 ¢ 27.4+2.5¢ 23.5+1.8d 24.1+3.1¢ 17.44+2.3 cd 25.48+2.3d
N2T3 29.8+1.8 ¢ 23.8+2.4 b 24.2+2.0d 18.242.8 be 20.3+3.1d 22.59+2.0d
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