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Dosage effects of dripping fertilization on cotton growth,
nutrient uptake and yield

WANG Hai-dong', ZHANG Fu-cang', WU Li-feng', ZHOU Jian-wei®,
XIANG You-zhen', LI Jing1 , FANG Dong—ping1
(1. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Area, Ministry of
Education, Institute of Water-saving Agriculture in Arid Areas of China , Northwest A & F University , Yangling, Shaanxi 712100, China;
2. Institute of Water and Soil Fertilizer , Xinjiang Academy of Agricultural Reclamation Sciences , Shihezi, Xinjiang 832000, China)

Abstract: The cotton species, Xinluzao 33, was tested through field plot experiments at the Water-saving Irrigation
Station of Xinjiang Academy of Agricultural and Reclamation Science in 2012. The effects of fertilization levels were eval-
uated on the uptakes of nitrogen, phosphorus and potassium by cotton, dry matter accumulation and yield under mulched
drip fertigation. There were five fertilization levels of N — P,0s — K,O (150 — 60 - 30, 200 — 80 - 40, 250 - 100 - 50,
300 — 120 - 60, 350 — 140 — 70 kg-hm~?2, as F1, F2, F3, F4 and F5, respectively) and the irrigation level was set as
100% ET,(the crop evapotranspiration) . Results showed that the dry matter accumulation, the uptakes of N, P,Os,
K0 and their uptake rates were elevated with the increase of fertilizer amounts, which reached maximum values at the F4
level. Cotton yield had a tendency to become increased with escalation of fertilizer amount, but there were no significant
differences between F3, ¥4 and F5. The AEN, AEP, AEK and PEP at the F3 level were significantly larger than those
at the F4 and F5 levels. In terms of fertilizer saving and ecological sustainable development, the F3 level with N — P,0s
— K,0 of 250 — 100 — 50 kg*hm ™% was suggested be the optimal fertilization application. This study could provide valu-
able information for improving the management of cotton under mulched drip fertigation in Xinjiang.
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Table 1  Experimental design on cotton fertigation

A3 Treatment

Ui H Ttem

F1 2 3 F4 F5
T MEACE Fertilization amount
N-P,05 - K0 150 - 60 - 30 200 - 80 - 40 250 - 100 - 50 300 - 120 - 60 350 - 140 - 70
/(kg*hm~2)
120 0
" F "'I ' I I 1 I'I |I I | | \
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Fig.1 Irrigation amount and precipitation distribution during the cotton growth period(2012)
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IE U, ZJE A TR h A, R R PR R
o S/NX TR RN 12 BRARAE T8 R R
SR, f i A LR 2 13 48 B8 BB T 40 o o o
(kghm™?),

1.3.2 MHHEATRERE 5 WMFIES 900
RAEE 1 mm B B, FREUEYIFE 0.5 ¢, TR -
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TERAS I B, F3 . F4 F5 Z B R &5 (P >

0.05), /A5 F1.F2 Z[A] 225 W& (P <0.05), 7Eif
AREZHALLE 4 Ak BAR bR 19 T2 B AR SR K
I BH AT NG, 2B 0] 22 5 AR B 3 (P <
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MIETEIATT by, Bl AT i F1 2 FS 93400, k4
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TAEAE K-, WK 0 T 0 ot e KRR SR it ik 3l e e, oA
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AT A KT PRSI T B AR R IR, i
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< F4, AT LA H it IE 2 04 38 e R A T4
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Table 2 Effects of fertilization levels on dry matter accumulations of cotton at different growth stages

it L b T F L2 Dry matter accumulation/ (kg*hm~2)
Fertilization treatments B Budding BEAE Flowering B Boll stage  IHZ M Wadding stage WA Harvest
F1 1866a 7220ab 9388cd 11529¢f 12393f
2 1558¢ 6513cd 9391cd 12783de 13772cd
3 1708ab 7130ab 9830b 13087cd 14368bc
4 1872a 7383a 10452ab 14937a 15821a
F5 1835a 7142ab 9997ab 14114b 14918a

TE [ AR e A R P R R G % 2557 (P > 0.05), F& [l

Note: Values within a column with the same letter indicated no significant difference (P >0.05), and hereinafter.
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IEHZ R 22 AR (P >0.05), 441, F3 Ab B
R EBRE R, O 277.7 kg hm ™2, T AE 22
F4 A0 FEF A R ROK, R 326.8 kg hm ™2, HAHH.
ZIRTCE 2R ARG, P4 Ab 3R ) R i

K, H319.1 kg-hm ™2, I 5 F3.F5 b FL 2 [A] 22 5 A
BEFP>0.05), F1 AT RBET/N, By 251.7
kg*hm~2, F2 AbHER 2 .

R3 HEENAEEBEHRLEBRRKE N/ (kg hm?)

Table 3  Effects of fertilization levels on uptakes of N, P,Os and K,O in cotton during different growth periods
B AR (BT B AL A k2 ey
Fertilization ertilization Budding Flowering Boll stage Wadding stage Harvest
amount

F1 55.9ab 116.4a 168.9a 187.3b 210. 1be

F2 55.4abe 117.6a 185.3a 210.0ab 237.3a

N F3 52cd 121.3a 192.4a 216.8a 239.1a

F4 56.8a 122.1a 196.7a 224 . 1a 254 .4a

F5 56.8a 128.4a 197a 231.2a 251.1a

F1 21.9b 36.2a 42 .4c 50.2b 55.6b

F2 25.4a 33.5b 42.7¢ 51.2b 54.4b

P,0s F3 25.6a 35.8a 49.2b 57.1a 62.7a
F4 26.4a 38.5a 52.7a 58.5a 65.3a

K5 24 .6a 38.3a 44 .9¢ 58.8a 61.3a

F1 83.2ab 183.9b 249 .4b 257.4b 251.7¢

2 81.9ab 189.1b 251.1b 261.2b 278.7h

K0 F3 78.0b 203.2a 277.7a 305.1a 301.2a

F4 83.0ab 201.4a 267.1a 326.8a 319.1a

F5 92.1a 222.7a 258.0b 298.7ab 301.7a
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Table 4  Effects of fertilization levels on cotton yield, HI, AEN, AEP, AEK and PFP under fertigaton
T HE 40 KRR i AR B RHLAREROR BRALARAROR BB 2RO e A= 7
Fertilization Seed cotton yield jI(—Hu AEN AEP AEK PFP
treatments /(kg*hm=?2) /(kg kg™ /(kg-kg™") /(kg-kg™") /(kg-kg™")
F1 5306¢ 0.43a 11.96a 29.90a 59.80a 22.11a
F2 5631b 0.41b 10.60ab 26.49h 52.98b 17.60b
F3 5846a 0.41b 9.34b 23 .34c 46.68¢c 14.62c
F4 5896a 0.37¢ 7.95¢d 19.87d 39.73d 12.28d
F5 5891a 0.40b 6.80e 16.99¢ 33.99¢ 10.52e

1 Note: HI— Harvest index; AEN — Agronomic efficiency of applied N; AEP — Agronomic efficiency of applied P,Os; AEK — Agronomic efficiency of ap-

plied K,0; PFP — Partial factor productivity.
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3 sS4t

Jite A 52 M A A6 T o A R 7 ) A
R HINE AL A AT DR S AR AL T R, /R
it A 3t 2 5 T AR AR T R R AR
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