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Effects of organic manure application combined with chemical fertilizers on

nutrients absorption and nitrogen efficiency of cotton in Xinjiang, China

BAI Ling, LI Jun-hua, CHU Gui-xin, HUA Rui
( Shihezi University of Agriculture/ Xinjiang Key Laboratory of Oasis Ecology Agriculture, Shihezi, Xinjiang 832000, China)

Abstract: A field experiment was carried out on the soil of continuous cotton cropping in Xinjiang, and the effects

of organic fertilizer and chemic fertilizer combined application on cotton dry matter accumulation, nutrients absorption,

cotton yield and nitrogen use efficiency were studied. The results showed that organic and inorganic fertilizers significantly

improved dry matter accumulation and nutrient uptake in the middle or later period of cotton. Compared with chemical

fertilizer treatment, different ratio of organic and chemical fertilizers combined application maintained or increased cotton

production, improved number and weight of cotton boll. This application method improved the efficiency of nitrogen, ni-

trogen recovery rate up to 28.2% ~ 57.7% , partial productivity from 17.1% to 76.3% . In conclusion, the organic fer-

tilizer and inorganic fertilizers combined application could not only make the cotton production stable, but also improve

nitrogen use efficiency.

Keywords: cotton; organic manure; chemical fertilizers; dry matter accumulation; nutrient absorption; cotton

yield; nitrogen efficiency
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Fig.1  Cotton dry matter accumulation under different treatments
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Fig.2  Accumulation of nitrogen by cotton under different fertilization treatments
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Fig.3  Accumulation of phosphorus by cotton under different fertilization treatments



LRV

= rad
46 T B X AR Y
600 - —x—CK
—>¢—CF
500 - —&— 80%CF+OF1
; R —A— 60%CF+OF2
= 400 L —%— 80%CF+BIOF1
FX — & 60%CF+BIOF2
S
=l —— 80%CF+OF3+BIOF4
i £ 300 3 60%CF+OF5+BIOF6
= o
% £
g 200 F
RE
Eé
100
0 : l

EL W 16141

Flowering

Seedling Squa/ring

T i B 1] I 4 1
Flowering Full Foll
and boll boll opening

A4 & I 1 Growth stage

4 FEIMEAEALIE TR R R E

Fig.4  Accumulation of potassium by cotton under different fertilization treatments
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Table 1

Cotton yield and yield compositions under different fertilization treatments

s P PR Yield composition

Treatment Yield K5/ % SUBRESHL () T
/Ckgrhm™=?) Lint Boll number per plant Single boll weight

CK 3540.4c 40.01%1.3% 5.40£0.12¢ 5.25£0.22a
CF 6746 . 4ab 39.45£2.27a 6.30+0.04d 5.78+0.41a
80% CF + OF1 6525.0ab 39.62:£0.51a 6.99+0.14h 5.35£0.35
60% CF + OF2 6408.9b 39.52:£0.84a 6.97+0.06b 5.91£0.8%
80% CF + BIOFI 6320.4b 39.51£0.48a 6.54+0.03c 5.88+0.26a
60% CF + BIOF2 6551.7ab 39.28+ 1.65a 6.97+0.03b 5.82+0.54a
80% CF + OF3 + BIOF4 6702.0ab 38.88:+ 1.98a 7.04£0.01b 5.95+0.18a
60% CF + OF5 + BIOF6 7137.3a 40.33%1.19 7.78+0.04a 5.61£0.14a

TE A — SR RS P RN B 22 50 (P < 0.05) o = JEEUT IbrifE

Note: Values with the different letter in the same column were significantly different (P <0.05). Values after “ + " are standard error.
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THEANE , BT A A HLIE A R T e JEAR FE AR 2%
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TEAH A TCALIE it FH 2, 60 % CF B Jiti A AILIE R Ak BR 45
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AP R R TR R (CK) , Hidt 60% CF + OF5 +
BIOF6 i A 7= 28 151 , 41 39.65 kg-kg ™", M ALt 254k
FEEA R B A AR AL T 17.1% ~ 76.3% , VWA HL
TCHUIEBCTtAE AR 7™ BB A% S JORE IR 5 Ik LR
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Table 2 Effects of different fertilization treatments on nitrogen use efficiency

Qb RFE MR HEFHZE RUIE A BRI FH 5 A= %

Treatment TNA/(kg*hm™2) NUE/ % PNUE/ (kg+kg™!) PEP/ (kg kg™ ")
CK 215.8+19.5¢ — — —
CF 259.8+19.9b 14.6 4 .3hc 53.4+0.15a 22.48 £ 0.34ab
80% CF + OF1 291.6+7.1a 31.5+8.8ab 18.88 +7.03hc 21.75=1.18ab
60% CF + OF2 297.0+4.0a 45.1+9.8a 16.47 +1.72¢ 21.36+1.48b
80% CF + BIOF1 285.8+12.7a 38.3+16.2ah 20.89 +3.77he 21.06+1.83b
60% CF + BIOF2 319.9:12.7a 57.8+21.6a 26.14 % 10.47h 21.83+0.48ab
80% CF + OF3 + BIOF4 283.6+ 13.7ab 28.2+10.2ah 31.09 = 12.01he 22.34+0.70ab
60% CF + OF5 + BIOF6 303.6+21.1a 48.7+21.4a 21.51 3.54hc 23.79+0.88a
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