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effects of base and topdressing nitrogen fertilizerswith
different ratios on the physiological characteristics of
functional axial leaves and yield of hybrid cotton

LIU Cui, ZHANG Ju-song, ZHENG Hui, SHI Hong-liang, ZHENG Jian-chao, MING * Wu-erna
( College of Agronomy, Xinjiang Agricultural University/ Research Center of Cotton Engineering ,
Ministry of Eduction, Urumgi, Xinjiang 830052, China)

Abstract: To investigate the effects of base and topdressing nitrogen fertilizers on the photosynthetic biochemical
characteristic of functional leaves of hybrid cotton in Nanjiang, fertilizers with three different compositional ratios (base
vs. topdressing fertilizers of N1, N2, and N3 were 0:10, 2:8, N3, and 4:6, respectively) were employedusing
Zhaofeng 1 and Lumianyan 30. Results showed that when equal amounts of total nitrogen were applied, with the reduction
of topdressing nitrogen, the physiological indexesof the main functional stem leaves tended to increase first and then be-
came decreased . According to additional analysesof the related indexes, zero base fertilizer treatment had significantly re-
duced the LAI and SPAD values of the main functional stem leaves, and the activities of nitrate reductase and soluble
proteins, peak values of which appeared 20 daysearlier, resulting in an earlysenescence process. With N3 treatment,
SPAD value, NR activity and SP content at the post-flower-boll stagehad decreased quickly, reaching the levels of
31.08% ~32.04% , 57.12% ~ T4.55% , and 78.53% ~ 80.79% , respectively. Additionally, at the boll opening
stage, the photosynthetic rate was reduced approximately 66% fromthe maximum, minimizing the transfer of the photosyn-
thetic products to the bolls. Tt was further found that when Zhaofeng 1 and Lumianyan 30 were treated with the 2:8 fertil-
izer, the indexes of the main functional stem leaves seemed to be balanced, increasing 5.04% ~ 25.44% of leaf chloro-
phyll content, improving the performance of photosynthesis, extending the functional period of leaves, postponing senes-
cence of the leaves at the middle and the lower portions, and enhancing the weight per boll and the lint yield to 4 389.89
kg*hm~2. Lint yield of Zhaofeng] was lower than that of Lumianyan30, which was found to be significantly different with
N2 and N3 treatments but not N1.
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Table 1  Ratios of base vs. topdressing fertilizers and the time and frequency of topdressing

JBJE Rations of topdressing/ %

- SeEdE mAE BEJRE JFEBIE B EER BRI
PR Rations TL- AB AB - FB FB - PF PF - FF FF-FB FB - AOB
Treaments VT GG GBIV GEEIK) GEE2W) G2V GG 1%
Dropping 1 Dropping 1 Dropping 1 Dropping 2 Dropping 2 Dropping 1
frequency frequency frequency frequencies frequencies frequency
NI 0 5 10 15 30 30 10
N2 20 0 10 20 20 20 10
N3 40 0 5 10 20 20 5

{E: TL.AB.FB PF.FF .FB, AOB 7} 5 f03% 3 W B SR8 1 P46 S AE e DL
Note: TL, AB, FB, PF, FF, FB and AOB stand for three-leaf, appearingbud, full bud, primary flower, full flower, full boll, and appearing opening boll

stages, respectively.
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Fig.1 Effects of base vs. topdressing nitrogen fertilizers with various compositions onLAlof hybrid cotton
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Fig.3 Effects of base vs. topdressing nitrogen fertilizers with various compositions on Pn of functional axial leaves of hybrid cotton
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Fig.4  Effects of base vs. topdressing nitrogen fertilizers with various compositions on NR activities of functional axial leaves of hybrid cotton
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Fig.5 Effects of base vs. topdressing nitrogen fertilizers with various compositions on SP contents of functional axial leaves of hybrid cotton
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Table 2 Effects of base vs. topdressing nitrogen fertilizers with various compositions on the yield and yield-related components in hybrid cotton

) SEEAR vy A by -2 o 55/ % S
P fbam HBREE R B8/ (10 4~ hm~2) R ZE)% % Liﬁﬁfﬂ%i
. Boll No. Total boll No. R Lint /(kghm~?)
Varieties Treatments Boll weight e
per plant per hectare percentage Lint yield
NI 4.76b 72.77h 5.19d 40.41b 1526.65d
kE15
. N2 10.28a 157.55a 5.99ab 44.72a 4223.30bc
Zhaofeng 1
N3 10.40a 159.29a 5.79b 42.85ab 3948.67¢
NI 4.73b 72.63b 5.65¢ 43.68ab 1793.54d
fofe1 =
- hﬁﬁ 30 N2 10.33a 158.86a 6.48a 44 .46a 4579.70a
Lumianyan 30
N3 10.29a 157.47a 6.26ab 44 .87a 4423 .88ab

T : SRR G ARG PR AR IR BEAE 0.05 /K B2 B

Note: different small letters in the same column meant significant difference at 0.05 levels among treatments.
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