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Abstract: In response to the issues of soil degradation and increased ecological risks in Xinjiang cotton fields caused by
long—term excessive fertilizer application, in this study, regulatory effects of an environmentally friendly fertilizer synergist y
—polyglutamic acid(y-PGA) combined with chemical fertilizer on the physicochemical properties of post—harvest cotton soil and
the microbial community structure associated with nutrient cycling were investigated. Relying on a field experiment, four

treatments were established: no fertilization(CK), chemicOal fertilizer alone(NK), chemical fertilizer combined with y-PGA
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aqueous solution(YT), and chemical fertilizer combined with y~PGA granules(GT). Using soil agrochemical analysis and high—
throughput sequencing technology, the nutrient characteristics of post—harvest cotton soil and the composition of the microbial
community related to carbon and nitrogen cycling were determined. The results showed that the YT treatment significantly
optimized the post—harvest soil nutrient storage capacity. The GT treatment increased the readily oxidizable organic carbon
content to 8.03 g/kg and carbon—to—nitrogen ratio(C/N ratio) to 11.57. The YT treatment achieved a total phosphorus content of
1.62 g/kg, significantly higher than that under other treatments. Regarding nitrogen forms, the GT treatment demonstrated the
best performance in soil nitrogen nutrient retention and accumulation. The soil alkali-hydrolyzable nitrogen content under the
GT treatment was significantly higher than that under CK and YT treatments, with a stronger effective nitrogen supply
capacity, indicating that the GT treatment not only promoted the retention of ammonium nitrogen in the soil but also effectively
reduced the accumulation of nitrate nitrogen prone to leaching. In terms of phosphorus nutrient accumulation and retention, the
YT treatment had the highest total phosphorus content in the soil, significantly higher than that under other treatments. Its total
phosphorus accumulation ability was the strongest, and the YT treament also maintained a high level of the available
phosphorus content. Moreover, its microbial biomass nitrogen was the highest among all treatments, indicating that YT could
effectively promote phosphorus transformation and biological retention, improve the stability and bioavailability of soil

phosphorus storage. The combined application of y —polyglutamic acid could improve soil nutrient availability and achieve

comprehensive enhancement of soil quality in cotton field by regulating microbial community structure.

Keywords: cotton field; y—polyglutamic acid; soil agrochemical analysis; high-throughput sequencing; carbon and nitrogen

cycling; microbial community
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FEEHTNK. YT A H(P<<0.05); GT &4 F i 5 4k 8 M A PR & = R A%, 2 5o 14.31.10.32 g/kg.
AU 5 C/N fefm, 20 51 8.03 g/kg F111.57, AN, GT Ab PR AT A Hlak & 50 0.18 g/kg,
2 T H A AR (P<<0.05) . NK 4B 5 A HLK 2 T A AR B (P<C0.05) .

F1 FAEEEAEIREHELEREEXELERN N
Tab.1 Effects of various application treatments on physicochemical properties associated to

soil carbon in post—harvest cotton field

PR U SR S AT LR S R/ T AT HLK

5 i
Qb B A\f‘ﬁ'm%%'%/fg/kg) (g/kg) (g/kg) (g/kg) .
pH Total organic carbon . - . .0 - . - C/N
Treatment Soluble organic car-  Readily oxidizable or-  Inert organic car
content .
bon content ganic carbon content bon content
CK 8.3140.03a 25.2840.34a 0.16£0.01b 1.9740.04d 20.42%0.70a 8.004=0.16b
NK 7.61+0.08d 14.3140.19d 0.15+0.01b 3.1540.04c 10.3240.45¢ 7.654+0.02¢
GT 7.70x0.01c 24.41£0.07b 0.18£0.01a 8.03£0.14a 16.0740.19b 11.5740.14a
YT 8.1120.03b 15.8240.36¢ 0.1540.00b 6.12£0.03b 8.52+0.27d 7.1640.10d

T« [ G0 AR /NG 5 B 7R 25 Ak B 28 53 425 (P<<0.05) o R &l
Note: Different lowercase letters in the same column indicated significant differences among the different treatments(P<20.05). The same

as below.

A 2% 2 ] 0 NK AL B G + HEmd i 0 A A S = it 8 18.38 mg/kg, W 3 & T H i 4b 3 (P<
1ok A b B R e L 43 1) 405.98.66.85 mg/kg, 0.05) . CK 145 3 A F& 46 b 7 153 i 1%, (H Hm]
3 T HAA I (P<<0.05) . GTAMMESAS  WHEAHA S RE R, N 18.87 mg/kg.

F2 AEBEEALEINNREHELERIAXELERNZ N
Tab.2 Effects of various application treatments on physicochemical properties

associated to soil nitrogen in post—harvest cotton field

RG R/ A 2R BARAGE/  WEALE/ UMESASE/ WEELAS  EMEAEIES
Qb B (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) i /(mg/kg) i /(mg/kg)
Treatment Total nitrogen  Alkali-hydrolyzable Ammonium ni- Nitrate nitrogen  Nitrous nitro-  Soluble total ni-  Soluble organic ni-
content nitrogen content  trogen content content gen content trogen content trogen content
CK 3.16+0.02a 221.66+£2.47d 5.0540.04d 6.184-0.02d 0.70%=0.00a 30.79+£0.12¢ 18.8740.07b
NK 1.8740.02¢ 405.98+1.17a 6.58+0.05c  66.8540.45a 0.08=+0.00a 77.81£0.49a 4.3140.99d
GT 2.11£0.02d 380.67£6.59b 18.384+0.02a  18.15£0.10b 0.88+0.00a 58.39£0.24b 20.98+0.12a
YT 2.21£0.02b 299.89+16.53¢ 8.20£0.08b  16.384+0.13c 0.10£0.00a 29.04+0.25d 4.36+0.04c

3T, EREE I m, YT A B 134 YT AP W A & B s . b 72.47 mg/kg,
WA B R, N 1.62 g/kg, BF T GT NK &b 5T H A A B (P<C0.05) 5 GT Ab B4 1 2k
AT CK(P<<0.05) . YT 4b ¥ A9 A 20 o & & 0 Yy R S B R, N 296.99 mg/kg, W W E T
91.49 mg/kg, B i 3 = T NK.GT 43 (P<C0.05), HoAi 4b B (P<<0.05) 5 YT 4b B A9 i 4= 91 B C/N i
R E KT CK(P<C0.05) o FE M A4 A= Wy i 5 1 1%, K T H Al b 38 (P<<0.05) .

®3 AEEELEMNREREALEHREZSHEYE C/NEXELERNZ G
Tab.3 Effects of various application treatments on physicochemical properties associated to

soil phosphorus and microbial biomass C/N in post—harvest cotton field

i/ (g/kg)  ARBEE R/ (mg/kg) WA SR/ (mg/kg) MAYE &/ (mg/kg)  MAYE C/N

Jigid

Treatment Total phosphorus  Available phosphorus ~ Microbial biomass nitrogen  Microbial biomass carbon Microbial bio-
content content content content mass C/N

CK 0.960.01c 97.56+0.03a 17.524+0.33d 95.10+1.95d 5.43+0.01b
NK 0.8040.01d 87.53+0.95¢ 24.91+0.41c 161.812=0.91¢ 6.5040.14a
GT 1.30£0.02b 67.86+0.74d 57.15+1.11b 296.99+5.78a 5.2040.00c
YT 1.6240.02a 91.49+0.34b 72.47+2.52a 236.47+1.54b 3.27+0.10d
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Fig.1 Flow chart of C circulation in soil
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Fig.2 Microbial community structure at the phylum level in soil carbon metabolic pathways
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Fig.3 Microbial community structure at the genus level in soil carbon metabolic pathways
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