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Effects of long-term straw returning and organic fertilizer
application on the soil chemical properties and microbial
quantity of continuous cropping cotton field

GUO Zhenwei', LI Yongshan®** , CHEN Mengni**, FAN Qiaoclan*?, WANG Hui***
(1. College of Resources and Environment, Shanxi Agricultural University, Taigu 030801, China;
2. Cotton Research Institute, Shanxi Agricultural University, Yuncheng 044000, China;
3. Yuncheng Cooperation Academy of Agricultural Sciences, Yuncheng 044000, China)

Abstract To investigate the effects of cotton straw returning and organic fertilizer application on the soil chemical
properties and microbial quantity of continuous cropping cotton field, four treatments, e. g., nitrogen and phosphorus
fertilizer + straw stubble removal (NP), nitrogen and phosphorus fertilizer + straw returning (NPS), nitrogen and
phosphorus fertilizer + organic fertilizer (NPM), nitrogen and phosphorus fertilizer + straw returning + organic fertilizer
(NPSM) , were set up by using the method of long-term positioning test. The effects of different treatments on soil

chemical properties and microbial quantity at different growth stages of cotton in 2021 and the relationship between
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them were investigated. The results showed that: Returning cotton straw and applying organic fertilizer could reduce
soil pH, and NPSM significantly reduced NP by 3.41% , 1.86% ,
cotton straw to the field and applying organic fertilizer can improve the nutrient content of soil. Compared with NP,

3.19% and 2.60% at each growth stage; Returning

NPSM significantly increased the content of alkali hydrolyzable nitrogen, available potassium, available phosphorus and
organic matter by 140.63% — 229. 177% ., 35.86% — 60.54% , 146.92% — 483.34% and 28. 06% — 63. 07%
respectively. Compared with the nitrogen fixing bacteria and ammonia fixing fungi in soil, the number of bacteria and
ammonia fixing fungi in soil increased by 21. 77% at different stages of straw fertilization; The number of fungi
increased by 156.64% —233.42% ;

nitrogen fixing bacteria increased by 95. 23% — 155. 53%; The number of ammonifying bacteria increased by

The number of actinomycetes increased by 107.40% — 158.66 % ; The number of
279.39% —357.29% (P<C0.05). Therefore, straw returning combined with organic fertilizer can significantly improve
soil properties, increase soil nutrient content and microbial quantity, so as to optimize soil structure and improve soil
fertility.

Keywords straw returning; organic fertilizer; continuous cropping cotton field; chemical properties of soil; microorganism
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Fig. 1 Effects of different treatments on soil pH at different growth stages of cotton in 2021
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Fig. 2 Effects of different treatments on soil nutrients at different growth stages of cotton in 2021
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Table 2 Effects of different treatments on soil microbial in different growth stages in 2021
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Microbial species Treatment Bud stage Florescence Boll opening stage Pole pulling period

NP 186.5 d 280.1d 309.8 ¢ 240.8 ¢

G/ (10° cfu/g) NPM 284.6 ¢ 394.2 ¢ 419.5 b 364.3 b

Bacteria NPS 313.9 b 439.7 b 163.5 b 389.2 b

NPSM 517.0 a 614.2 a 711.1 a 575.0 a

NP 2.706 d 2.723 d 2.897 d 3.146 ¢

FLTH /(10 cfu/g) NPM 6.053 b 6.898 b 6.639 b 6.229 b

Fungus NPS 1.602 c 5.207 ¢ 5.407 ¢ 5.176 b

NPSM 7.365 a 9.079 a 8.930 a 8.074 a

NP 18.65 d 17.90 ¢ 18.11 ¢ 15.53 a

B/ (10° efu/g) NPM 30.62 ¢ 30.70 b 41.95 a 35.26 b

Actinomycetes NPS 25.68 b 30.47 b 37.81 b 35.03 b

NPSM 38.68 a 43.87 a 41. 34 ab 40.17 b

NP 1.718 ¢ 2.684 d 3.058 ¢ 2.602 ¢

5‘%/ NPM 2.342 b 3.487 ¢ 4.480 b 3.879 b

(10 cfu/g) NPS 2.354 b 4,282 b 4.797 b 4.281 b

Nitrogen fixing bacteria NPSM 3.354 a 5.760 a 7.814 a 5.514 a

NP 208.4 d 237.3 d 245.5 d 198.1 ¢

ﬁﬂ:éﬁj%/ NPM 414.3 ¢ 458.6 ¢ 452.1 ¢ 431.0 b

(107 cfu/g) NPS 195.9 b 543.9 b 601.7 b 182.6 b

Ammonifying bacteria NPSM 844.4 a 900.3 a 938.5 a 905.9 a

TR BB R 6] 7 B R 22 7 B3 (P<<0. 05) MRl F R R IR Z R AR EFE(P>0.05).,

Note: Within the same column, different letters represent significant differences (P<C0. 05), while the same letters represent no

significant differences (P>>0.05).
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Fig. 3 Correlation between soil chemical properties and microbial species and quantities in soil
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1) 46 4% FF 38 1 At A A LA 34 AT B AIE + 3
pH, H i 4B NPSM X} + 38 pH AR R 5 5 KL 16
R AL A~ o 391 4 01 i 3 R 3. 4196.1..86 96,3, 194
2.60% (P<C0.05);

2) A AE AR FF 38 H At A AILAE 249 7T 2 5 - e
Fe Ay i FLrh b B ONPSM X - 48 o il A 2 . 3 Ak
BRSSO R AL DT RS o AR e B 3 (P<<0. 05) 5

3)4bFE NPS,NPM 1 NPSM % + 2 34 2E 4y
MR B IS (P<<0. 05) , Hi i kb 3 NPSM
XoF A T L FUTA B P A T R
M) 5 K 5

A4) B Fiff R TR KRR L AR A A L LR L R
DL S A 4 R [ 2R A Y B ) B W A TR A G, pH
FIAH TR | ECTR L 22 Ak 40 B AR o 5 I 3 A OG L S ek
TR R0 TR 2 R B 3 A G (P<<0. 05)
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