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Effects of liquid organic fertilizers with reduced N and P fertilizer application
on soil nutrient of drip irrigated cotton field under plastic film mulching
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Abstract; The effects of different proportions of manure and chemical fertilizer on soil nutrition were studied in
a yearlong experiment in cotton field under drip irrigation. Eleven treatments were conducted including (1) common
urea; (2) 80% common urea; (3) 80% common urea + low content amino acid (80% NP + LAA); (4) 80%
common urea + medium content amino acid; (5) 80% common urea + high content amino acid; (6) 80% common
urea + low content humic acid; (7) 80% common urea + medium content humic acid; (8) 80% common urea +
high content humic acid; (9) 80% common urea + low content biogas slurry; (10) 80% common urea + medium
content biogas slurry; (11) 80% common urea + high content biogas slurry. At the bud, flowering, and the mature

stages, the soil samples were collected from 0~20 ¢cm and 20~40 cm soil layers in the cotton field and soil pH and
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contents of organic matter, nitrogen ( N), phosphorus (P ), and potassium (K) were measured. The results

showed that: (1) 80% common urea combine high content humic acid and biogas slurry significantly decreased the soil

pH in 0~20 c¢m soil than common urea at bud stage did. It had the best effect to improve the contents of available N and

P; (2) 80% common urea combine high content biogas slurry significantly had the best effect in improving the organic

matter and available P in 0~20 cm soil layer than common urea at flowering stage did; (3) 80% common urea with high

content biogas slurry significantly increased the organic matter and decreased pH of 0~20 cm soil layer than common u-

rea at mature stage did. In conclusion, 80% common urea with high content biogas slurry had the best effects. It is one of

the effective ways to improve the soil fertility and fertilizer utilization in cotton field under drip irrigation in Xinjiang.

Keywords: cotton; organic fertilizer; nitroge fertilizer; phosphate fertilizer; soil nutrient; drip irrigation

under plastic film mulching
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R1 0~40 cm TEFHIEEAREUMER
Table 1 The physical and chemical properties
of 0~40 cm soil layer

W ABLB HA R AL
Depth  pH OM Avail.N Avail.P Avail.K
/cm /(g-kg!) /(mg-kg!) /(mg-kg") /(mg-kg')
0~20 8.3 11.3 58.4 24.4 229
20~40 8.1 10.5 44.6 14.7 213
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Table 2  Fertilizer configuration table

Trﬁfinl N P,05 AA FA BS
NP 275 150

80%NP 220 120
80%NP+LAA 220 120 90
80%NP+MAA 220 120 180
80%NP+HAA 220 120 270
80%NP+LFA 220 120 150
80%NP+MFA 220 120 300
80%NP+HFA 220 120 450
80%NP+LBS 220 120 150
80%NP+MBS 220 120 300
80%NP+HBS 220 120 450

T AA (IR FA R BS . THK
Note: AA: amino acid; FA. Fulvic acid; BS: Biogas slurry.
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R3 AEALEBEHRILEO~40cm TEXEpHE
Table 3 The pH values in 0~40 cm soil layer at different growth stages

Qb 5 Bud stage 1€ Flowering stage I Mature stage
Treatment 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20c m 20~40 cm
NP 8.32a 8.19ab 8.06a 7.97a 8.32a 8.28ab
80%NP 8.28ab 8.18ab 8.06a 7.99a 8.28ab 8.26ab
80%NP+LAA 8.28ab 8.15ab 7.96ab 7.96a 8.28ab 8.26ab
80%NP+MAA 8.3ab 8.11ab 7.97ab 7.97a 8.32a 8.32a
80%NP+HAA 8.32a 8.21a 7.96ab 8.0la 8.32a 8.31a
80%NP+LFA 8.28ab 8.16ab 8.01ab 8.03a 8.28ab 8.19b
80%NP+MFA 8.16¢ 8.09b 7.96ab 7.99a 8.16¢ 8.26ab
80%NP+HFA 8.21bc 8.13ab 7.95ab 7.97a 8.21b 8.23ab
80%NP+LBS 8.27ab 8.14ab 8.12a 8.07a 8.27ab 8.24ab
80%NP+MBS 8.25be 8.18ab 8.06a 8.0la 8.25b 8.19b
80%NP+HBS 8.18¢ 8.27a 7.94b 7.99a 8.18bc 8.26ab

VAR RUING 5 1 ) — 2 R A B 2 52 5.2 ( P<0.05) . .
Note : Different small letters mean significant difference among treatments for the same soil layers ( P<0.05). The same below.

x4 FAEALETHELEO0~40cm TERETEFNRSE

Table 4 Organic matter contents in 0~40 cm soil layer at different growth stages

Qb FE W Bud stage 1E3] Flowering stage I Mature stage
Treatment 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm
NP 11.88a 10.94a 11.04c¢ 10.51a 10.68be 10.42be
80%NP 11.51a 10.82a 11.46bc 11.05a 10.98be 10.29be
80%NP+LAA 12.17a 10.72a 11.54be 10.77a 10.58bc 10.27bc
80%NP+MAA 11.83a 10.77a 11.80be 10.82a 10.27¢ 9.92¢
80%NP+HAA 12.29a 10.49a 11.65bc 11.06a 11.17be 10.64bc
80%NP+LFA 12.36a 11.04a 12.24b 11.14a 10.66bc 11.45abc
80%NP+MFA 11.73a 10.74a 11.85be 11.71a 11.24be 11.43abe
80%NP+HFA 11.95a 10.65a 11.86bc 11.29a 11.53b 11.15abe
80%NP+LBS 11.42a 10.86a 11.85bc 11.53a 10.92bc 10.62bc
80%NP+MBS 12.35a 10.67a 13.00a 10.55a 12.72a 11.72a
80%NP+HBS 12.21a 10.81a 13.25a 11.04a 12.82a 11.56ab

R5 AEEBEHO~40cm TETEFENRSE

Table 5 Available N contents in 0~40 cm soil layer at different growth stages

b ER ZEH Bud stage TEHA Flowering stage Y Mature stage
Treatment 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm
NP 75.36d 67.43ab 95.82ab 74.44ab 61.16ab 47.55abed
80%NP 67.91e 60.36d 87.56d 71.83bc 54.56¢ 44.03cd
80%NP+LAA 70.23e 62.77cdef 93.33bc 71.13be 55.53bc 45.63bcd
80%NP+MAA 82.41c 64.33bed 96.67ab 78.26a 58.86abc 44.46bcd
80%NP+HAA 90.43a 70.16a 99.26a 77.06a 62.36a 51.86a
80%NP+LFA 68.83e 65.15bed 93.96abc 69.36¢d 59.36abc 47.32abed
80%NP+MFA 81.13¢ 64.63bcde 96.63ab 71.47bc 63.06a 50.23ab
80%NP+HFA 87.73ab 65.73abed 98.13ab 75.23ab 59.93abc 41.73d
80%NP+LBS 66.17¢ 56.13f 90.32cd 65.63d 58.83abc 48.15abc
80%NP+MBS 82.62bc 65.88abed 95.93ab 70.63bc 60.23abc 48.56abc
80%NP+HBS 89.86a 66.67abc 97.23ab 74.26ab 61.53ab 45.53bed

#6 AELEBEH0~40 cm TETERHNELHRSE

Table 6  Available P contents in 0~40 cm soil layer at different growth stages

L3 FE W Bud stage A3 Flowering stage A Mature stage
Treatment 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm
NP 31.56¢ 16.32d 37.97cde 22.62cd 23.31ab 16.71a
80%NP 26.81d 14.36e 31.82f 19.36e 21.87b 15.93a
80%NP+LAA 31.86hc 17.21d 37.46de 21.36de 23.26ab 16.03a
80%NP+MAA 38.03b 20.26b 40.34cd 24.76¢d 25.63ab 16.36a
80%NP+HAA 40.06a 22.96a 44.36ab 27.86a 26.26a 16.73a
80%NP+LFA 30.12¢ 17.43cd 34.56ef 25.27he 24.57ab 15.86a
80%NP+MFA 38.23b 20.53b 40.14cd 25.43abc 24.76ab 16.24a
80%NP+HFA 40.76a 23.53a 42.86ab 27.63a 24.23ab 16.36a
80%NP+LBS 27.75¢d 14.56e 36.06def 21.83cde 24.43ab 15.23a
80%NP+MBS 41.66a 19.81bc 38.73cde 26.23ab 24.85ab 15.34a

80%NP+HBS 41.06a 23.23a 46.44a 28.54a 25.63ab 16.72a
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Table 7 Available K contents in 0~40 cm soil layer at different growth stages
Ab B W Bud stage £ Flowering stage ] Mature stage
Treatment 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm
NP 242.33a 223.33b 264.33a 231.33ab 233.65bed 215.33a
80%NP 243.66a 222.12b 261.66a 228.66ab 230.33d 217.33a
80%NP+LAA 247.02a 220.33b 267.66a 231.66ab 231.68cd 216.66a
80%NP+MAA 246.61a 235.07a 272.33a 240.33a 238.66abed 224.33a
80%NP+HAA 245.67a 233.03ab 271.33a 241.54a 243.79ab 225.33a
80%NP+LFA 238.33a 220.25b 268.33a 231.66ab 239.66abced 217.66a
80%NP+MFA 246.33a 218.34b 268.32a 231.33ab 249.96a 212.66a
80%NP+HFA 249.00a 230.47ab 273.87a 237.63a 255.86a 213.66a
80%NP+LBS 241.01a 217.32b 264.33a 220.33b 237.33abed 219.63a
80%NP+MBS 245.33a 217.33b 268.66a 235.23a 247.33a 220.33a
80%NP+HBS 246.33a 222.33b 273.33a 237.37a 248.46a 219.18a
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