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Effects of Nitrogen Application Rate on Dry Matter Accumulation and N, P, K Uptake
and Distribution in Different Organs and Utilization of Hybrid Cotton under High-yield

Cultivated Condition

LI Ling-li*, FANG Wei-ping”, XIE De-yi%, MA Zong-bin', DU Y uan-fang®, ZHANG Dong-lin?

(1. College of Agronomy, Henan Agricultural University, Zhengzhou 450002, China:2.Economy Crop Research Institute, Henan
Academy of Agricultural Sciences, Zhengzhou 450002, China;3.Kaifeng County Cotton Production Office, Kaifeng, Henan
457100, China)

Abstract: Nitrogen application rates of 0, 75, 150, 225, 300 and 375 kg - hm?2on dry matter accumulation and distribution as well
as the N, P, K uptake and utilization of hybrid cotton were studied under high yield conditions. The results showed that the
nitrogen utilization and dry matter content were significantly positive correlated with N, P, K accumulation. The nitrogen can
improve the dry matter and N, P, K accumulation. But the effect that applying nitrogen was no longer significant when the
nitrogen application rate increased to 300 kg -hm2 The analysis of nitrogen content on dry matter accumulation of different
organs indicated that nitrogen content was positive correlated with leaves and negative correlated with stemsin the middle stage
of cotton growth periods and positive correlated with stems in the latter growth stage. The nitrogen content was positively
correlated with cotton bud and flower in the middle growth stage while negative in the latter growth stage. When the nitrogen
application rate increased to 300 kg- hm?, nitrogen decreased the proportion of N, P, K and dry matter distributed to reproductive
organs and increased the proportion of leaves and stems. The vegetative growth of the hybrid cotton was excessively vigorous. In
this experiment, applying the nitrogen of 300 kg -hm? had the highest seed cotton yield which was 1.66% higher than the
nitrogen of 225 kg-hm™, but there was no significant difference. When nitrogen rate increased to 375 kg-hm? the seed cotton
yield decreased by 2.23% and 3.92% compared with N 300 kg -hm? and 225 kg -hm?, respectively. The nitrogen utilization
decreased distinctly while the phosphorus and potassium utilization increased with the more nitrogen fertilizer added.

Key words: hybrid cotton; nitrogen application rate; dry matter; accumul ation; distribution
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Table 1 Dry matter accumulation and distribution of hybrid cotton under different nitrogen levels

S e . TR = /(ki- hm? _ %%ﬁﬁﬁ\ﬁﬂ Lt ] /0/1%
Py Ly E 53 B Y E 53 AR
06-06 NO 450.98c
(H75) N1 462.12bc
N2 495.23b
N3 504.65b
N4 535.62ab
N5 575.36a
r 0.9827"
07-04 NO 1337.54d 664.76¢ 568.45¢c 104.33c 49.70 42.50 7.80
(FF4E) N1 1423.56¢ 708.93bc 603.59b 111.04bc 49.80 42.40 7.80
N2 1498.64c 744.82b 633.92b 119.8%b 49.70 42.30 8.00
N3 1621.34b 805.81ab 680.96ab 134.57ab 49.70 42.00 8.30
N4 1697.64ab 848.82a 706.22a 142.60a 50.00 41.60 8.40
N5 1754.37a 878.94a 728.06a 147.37a 50.10 41.50 8.40
r 0.9956™ 0.9965™ 0.9945™ 0.9904™ 0.7936 -0.9728™ 0.9539™
07-2 NO 3184.57¢c 1334.02c 1350.26¢ 500.30d 41.89 42.40 15.71
0(&AE) N1 3564.85bc  1561.76bc 1444.12b 558.97c 43.81 40.51 15.68
N2 3712.32b 1624.51b 1485.30b 602.51b 43.76 40.01 16.23
N3 4087.56ab  1802.21ab 1612.54ab 672.81a 44.09 39.45 16.46
N4 4265.65a 1899.07a 1673.84a 692.74a 44.52 39.24 16.24
N5 4416.23a 1971.85a 1722.77a 721.61a 44.65 39.01 16.34
r 0.9886"™ 0.9843™ 0.9911" 0.9856™ 0.8714" -0.9115 0.8140°
08-31 NO 8157.45e 2560.62f 2790.66e 2806.16d 31.39 34.21 34.40
() N1 9412.34d 2869.82¢e 3247.26d 3295.26¢ 30.49 34.50 35.01
N2 10324.56¢ 3167.58d 3559.91¢c 3597.08b 30.68 34.48 34.84
N3 11323.27b 3580.42¢c 3908.79b 3834.06a 31.62 34.52 33.86
N4 11920.37a  3968.29b 4108.95ab 3843.13a 33.29 34.47 32.24
N5 12326.23a  4181.06a 4340.07a  3805.1l1a 33.92 35.21 30.87
r 0.9851" 0.9931" 0.9902" 0.8914" 0.8384" 0.7874 -0.8760"
10-13 NO 10735.70e 2702.18f 3134.82f 4898.70d 25.17 29.20 45.63
(HEE) N1 12643.50d 3184.90e 3683.05e 5775.55¢c 25.19 29.13 45.68
N2 14207.60c 3551.90d 4121.62d 6534.08b 25.00 29.01 45.99
N3 16345.80b 4228.66C 4743.55¢c 7373.59a 25.87 29.02 4511
N4 17366.70ab  4567.44b 5230.85b 7568.41a 26.30 30.12 43.58
N5 18054.60a 5118.48a 5604.15a 7331.97a 28.35 31.04 40.61
r 0.9870™ 0.9992" 0.9980™ 0.9105 0.9049" 0.6863 -0.8474°
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Table 2 Nitrogen accumulation and distribution of hybrid cotton under different nitrogen levels
P H A JhELi] =) l\;jjlfi% /(kg.g;;) F [T : %EE;E A R
SN ER = o4 = ==l
06-06( I ) NO 7.34b
N1 8.12ab
N2 8.35a
N3 8.41a
N4 8.50a
N5 8.95a
r 0.9251"
07-04(FF4£) NO 25.69d 17.41d 6.08c 2.20d 67.76 23.68 8.56
N1 28.92¢c 19.53c 6.82b 2.57c 67.53 2357 8.90
N2 32.51b 21.87bc 7.44ab 3.21b 67.26 22.87 9.87
N3 34.98ab 23.51b 7.74a 3.74ab 67.20 22.12 10.68
N4 37.02a 25.13ab 7.98a 3.92a 67.87 21.55 10.58
N5 38.87a 26.55a 8.35a 3.98a 68.30 21.47 10.23
r 0.9912" 0.9956™ 0.9761" 0.9654™ 0.4739 -0.9773" 0.8572"
07-20(/%A4E) NO 87.87d 46.92e 16.80d 24.15e 53.40 19.12 27.48
N1 98.12c 52.76d 18.32c 27.04d 53.77 18.67 27.56
N2 110.32b 59.61c 20.09b 30.62c 54.03 18.21 27.76
N3 120.56ab 65.17b 21.86ab 33.53b 54.06 18.13 27.81
N4 126.46a 68.49ab 22.74a 35.23ab 54.16 17.98 27.86
N5 129.24a 69.93a 23.29a 36.02a 54.11 18.02 27.87
r 0.9801™ 0.9790™ 0.9840™ 0.9798™ 0.8778 -0.9103" 0.9436™
08-31(It-2) NO 155.68e 51.55f 17.33e 86.81d 33.11 11.13 55.76
N1 178.12d 59.24e 19.81d 99.07c 33.26 11.12 55.62
N2 200.13c 66.94d 22.03c 111.15b 33.45 11.01 55.54
N3 219.12b 73.47c 24.21ab 121.44ab 33.53 11.05 55.42
N4 232.34a 79.69b 25.84a 126.81a 34.30 11.12 54.58
N5 239.56a 85.19a 26.73a 127.64a 35.56 11.16 53.28
r 0.9853™ 0.9978™ 0.9896™ 0.9663™ 0.8923 0.1802 -0.8756
10-13( i) NO 163.56e 41.38f 17.42e 104.76e 25.30 10.65 64.05
N1 195.24d 49.22¢e 20.83d 125.19d 25.21 10.67 64.12
N2 223.06¢ 56.84d 24.20c 142.02¢ 25.38 10.95 63.67
N3 251.34b 64.72c 27.70ab 158.92b 25.44 11.00 63.56
N4 267.89a 71.79b 29.87a 166.23a 26.80 11.15 62.05
N5 275.46a 76.69a 30.66a 168.11a 28.15 11.32 60.53
r 0.9815™ 0.9975™ 0.9835™ 0.9658™ 0.9083" 0.9646™ -0.9406™
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Table 3 Phosphorus accumulation and distribution of hybrid cotton under different nitrogen levels
S 0 fhg .- PO tH & iw /(kg;hm’z) PLOs 43 HiE b il 1%
588 i EY5 B i BV [ fis
06-06(37) NO 2.05b
N1 2.14b
N2 2.23b
N3 2.57ab
N4 2.68a
N5 2.74a
r 0.9727"
07-04(F1E) NO 7.02c 4.38c 2.01b 0.63c 62.39 28.65 8.96
N1 7.48bc 4.67bc 2.14ab 0.67bc 62.42 28.67 8.91
N2 7.85b 4.90b 2.24a 0.70b 62.47 28.58 8.95
N3 8.48a 5.3la 2.40a 0.77a 62.62 28.26 9.12
N4 8.65a 5.44a 2.42a 0.78a 62.92 28.02 9.06
N5 8.67a 5.46a 2.41a 0.79 63.03 27.84 9.13
r 0.9657" 0.9711" 0.9470" 0.9660™ 0.9521" -0.9583™ 0.8349°
07-20(&AL.) NO 18.31c 8.89c 4.92¢ 4.50c 48.55 26.89 24.56
N1 20.23bc 9.78b 5.46b 4.9% 48.36 26.97 24.67
N2 21.56b 10.44ab 5.82ab 5.30ab 48.41 27.01 24.58
N3 22.81ab 11.10a 6.14a 5.57a 48.65 26.93 24.42
N4 23.02a 11.28a 6.19a 5.55a 49.01 26.87 24.12
N5 22.89a 11.23a 6.14a 5.52a 49.05 26.82 24.13
r 0.9227" 0.9393" 0.9122' 0.8907" 0.8464" -0.5638 -0.8920"
08-31(M-%21) NO 50.83d 13.94c 9.33c 27.57c 27.42 18.35 54.23
N1 58.32c 16.03b 10.71b 31.59b 27.48 18.36 54.16
N2 61.78b 17.11b 11.29ab 33.37ab 27.70 18.28 54.02
N3 64.97a 18.24a 11.86a 34.87a 28.07 18.26 53.67
N4 65.23a 18.38a 11.98a 34.87a 28.18 18.36 53.46
N5 65.31a 18.34a 12.02a 34.95a 28.08 18.41 53.51
r 0.9005" 0.9146" 0.9118" 0.8862" 0.9302" 0.2668 -0.9586™
10-13 (A NO 64.25d 11.58e 10.76d 41.91d 18.02 16.75 65.23
N1 73.86¢ 13.37d 12.23c 48.26¢ 18.10 16.56 65.34
N2 78.01b 14.55c 13.09b 50.37ab 18.65 16.78 64.57
N3 82.12ab 15.53b 13.86ab 52.73a 18.91 16.88 64.21
N4 84.35a 16.44a 14.31a 53.60a 19.49 16.97 63.54
N5 84.37a 16.69a 14.33a 53.36a 19.78 16.98 63.24
r 0.9337" 0.9747" 0.9494™ 0.9024 0.9871" 0.8357" -0.9748™
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Table 4 Potassium accumulations and distribution of hybrid cotton under different nitrogen levels
o o _ KO &RE&E /(kg;hm’z) # KL0 éjiﬁﬂ He 51 1% _
588 v By HE v By HE
06-06(37) NO 6.34b
N1 6.45ab
N2 6.83ab
N3 7.01a
N4 7.12a
N5 7.15a
r 0.9610"
07-04(FF4E) NO 21.67c 12.73b 7.18b 1.76d 58.74 33.13 8.13
N1 22.54b 13.27b 7.44b 1.83c 58.86 33.02 8.12
N2 23.87ab 14.04ab 7.82ab 2.01b 58.82 32.76 8.42
N3 25.16a 14.81a 8.16a 2.18ab 58.87 32.45 8.68
N4 25.34a 14.93a 8.16a 2.25a 58.92 32.21 8.87
N5 25.87a 15.27a 8.28a 2.32a 59.03 32.02 8.95
r 0.9741" 0.9765™ 0.9588™ 0.9831" 0.9210" -0.9939™ 0.9764"
07-20(%AL.) NO 80.27d 34.20d 30.94c 15.14d 42.60 38.54 18.86
N1 86.59c 36.84c 33.13b 16.62c 42.55 38.26 19.19
N2 91.93b 39.12b 35.15ab 17.66b 42.55 38.24 1921
N3 99.12a 42.42ab 37.56a 19.14a 42.80 37.89 19.31
N4 100.16a 42.82ab 37.93a 19.41a 42.75 37.87 19.38
N5 101.03a 43.35a 38.07a 19.61a 42.91 37.68 1941
r 0.9592™ 0.9627" 0.9531" 0.9607" 0.8697 -0.9743" 0.9137"
08-31(M-%21) NO 160.36d 38.28¢c 40.91d 81.17c 23.87 2551 50.62
N1 180.23c 43.42bc 45.87c 90.94b 24.09 25.45 50.46
N2 197.05b 48.26ab 49.34b 99.45ab 24.49 25.04 50.47
N3 210.23a 51.40a 53.46ab 105.37a 24.45 2543 50.12
N4 212.34a 52.26a 54.49a 105.60a 24.61 25.66 49.73
N5 213.05a 52.73a 54.82a 105.50a 24.75 25.73 49.52
r 0.9338™ 0.9421** 0.9546" 0.9138 0.9533" 0.4688 -0.9641"
10-13( ) NO 169.68d 29.3% 36.23d 104.06¢ 17.32 21.35 61.33
N1 198.56¢ 34.01d 42.81c 121.74b 17.13 21.56 61.31
N2 223.56b 39.23c 48.22b 136.10ab 17.55 21.57 60.88
N3 243.23a 43.2% 52.37a 147.57a 17.80 21.53 60.67
N4 249.13a 45.14ab 53.69a 150.30a 18.12 2155 60.33
N5 249.65a 48.26a 53.87a 147.52a 19.33 21.58 59.09
r 0.9432" 0.9875™ 0.9424" 0.9164 0.8935" 0.6663 -0.9203'

x5 HMAEMNEXRTERR B HRHRARERNZIT
Table 5 Nitrogen, phosphorous and potassium utilization efficiencies and yield with different N fertilizer rates

e TR N SR /(kg- N IR % PO Wl /L NOBEIN /KO Welicit /b NO K4 /
(kg-hm? hm? (kg-hm? % (kg-hm? %

NO 3789.54d 163.56e — 64.25d — 169.68d —

N1 4488.73c 195.24d 12.24 73.86C 14.96 198.56¢ 17.02

N2 5096.64b 223.06¢c 39.67 78.01b 21.42 223.56b 3175

N3 5743.68a 251.34b 39.01 82.12ab 27.81 243.23a 43.35

N4 5838.97a 267.8% 34.78 84.35a 31.28 249.13a 46.82

NS 5618.57ab 275.46a 29.84 84.37a 3132 249.65a 47.13
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