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Abstract: This study aimed to explore the effect of crushed straw returning on soil carbon balance and fungal community diversity in
northern Yinchuan, Ningxia, and to achieve the goal of resource utilization of agricultural waste, carbon sequestration, emission reduction,

and saline—alkali land improvement. Here, a short—term chopped straw returning experiment was established between 2020 and 2022.
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According to the principle of in situ absorption of straw, four treatments of total return (CS9000), 2/3 of total return(CS6000), 1/3 of total

return(CS3000), and non-return(CS0) were used to analyze the effects of different returning amounts on soil carbon emission, water, heat,
salt and alkali factors, and fungal microbial community diversity. The results revealed that compared with CSO treatment, the total salt of
soil decreased by 7.94%—19.57% and the ground temperature increased by 0.11-0.58 °C after large amount of straw returning. Among
them, the effect of salt inhibition and warming was evident under CS9000 treatment, and the treatment significantly increased carbon
emissions and microbial heterotrophic respiration carbon. Compared with other treatments, CS6000 treatment significantly increased net
primary productivity carbon sequestration, and net ecosystem productivity carbon sequestration also significantly increased by 27.11%,
29.41%, and 35.22%, respectively, compared with CS9000, CS3000, and CSO. The carbon balance shows that the farmland under CS6000
and CS3000 treatments was the “sink” of atmospheric CO: in the ecosystem. Among them, the CS6000 treatment exhibited the best effect
on carbon balance, which was helpful in increasing soil carbon sink. In addition, the diversity of soil fungi changed greatly after large
amount of straw returning. Compared with the CSO treatment, the CS6000 treatment significantly increased the Siuo and Houe indices, and
this treatment exhibited a significant effect on the dominant communities of Ascomycota, Sordariomycetes, Mortierella, and Fusarium. From

the perspective of carbon sequestration, emission reduction, and microbial diversity, a chopped straw returning amount of 6 000 kg + hm™

was optimal in this area.

Keywords: chopped straw; carbon balance; net ecosystem productivity; CO, emission; fungal; diversity
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500 4bFEE: P<0.05
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4.5

4 Total salt/(g-kg™)

25 L
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AEFEH €S0.CS3000.CS6000 K CS9000; Hik[7] Ay - SEHGAE ] 5 P oA XA
F 2507 (two—way ANOVA) I i KR LSD. R,
Treatment indicates the CSO,CS3000,CS6000 and CS9000 treatments;
Time, the soil sampling time ; P, the significance level of two—way ANOVA
(two—tailed) by LSD. The same below.
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Figure 1 Influence of chopped straw returning amount

on soil total salt
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Figure 2 Influence of chopped straw returning amount on soil pH
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Figure 3 Influence of chopped straw returning amount

on soil water content
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Figure 4 Influence of chopped straw returning amount

on soil temperature
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Figure 5 Influence of chopped straw returning amount

on soil CO, emission rate
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Different lowercase letters show significant differences at the 0.05
level. The same below.
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Figure 6 Influence of chopped straw returning amount on soil

average CO, emission
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Table 1 Influence of chopped straw returning amount on soil

carbon balance parameters

N - ) . i SR
WE ISR bR PCnT TR
5 > ek
Treatment Cy/(t+hm™) Cy/(1-hm™) o
Ciw/(t-hm™)
CSO 4.23+0.32¢ 4.98+0.02b 4.31+0.02b
CS3000 4.42+0.05b 5.03+0.02b 4.35+0.02b
CS6000 5.72+0.12a 6.20+0.15a 5.37+0.13a
CS9000 4.50+0.13¢ 6.25+0.07a 5.41+0.06a

T [A]— SRR NG FRFIRAE B RIE 0.05 K B 225 . ).
Note: Different lowercase letters in the same column indicate
significant difference among treatments at 0.05 level. The same below.

77 7 B A b A Ak P 2 4R R, 43 B €S9000
€S3000.,CS0 ' & 541 27.11% .29.41% . 35.22% ; B HE
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Figure 7 Influence of chopped straw returning amount on Cygp
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F2 BEXRMESH
Table 2 Correlation analysis
T Sl e
Index &1 f 15t Cer C Cann - Cy

4k Total salt -0.760%* -0.472 0.095 -0.570
K E SWC 0.840%* 0.839%* -0.230 0.850%*
pH —0.765%* -0.726%* 0.287 —0.819%*

% Temperature 0.546 0.652%* -0.471 0.436

T 4E 0.05 7KF OB ) FHOCHE S 35 5 =+ 4E 0.01 7KF- OBUR ) HH K
PERR 3%

Note: * At level 0.05 (two—tailed ) , the correlation was significant
#% At level 0.01(two—tailed) , the correlation was extremely significant.
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149 BB A AR ALk . S5 (& 10)
K, TR ] (Ascomycota) HIXT 3= & & 24 5 44 TH
I T8 31.729%~43.75% , H Eb CSO AL, €S3000 . CS6000
Ab BRI A0 T FRET ) A AR XS FE & B i CS9000 Ak
PRRRAR T FHE 0T TR AT 325 B, RIS, i A 34 in
T Unidentified B ] 19 A48 XF £ & B, LA, CS3000,
€S6000 ., CS9000 4k FHAH Fb CSO Ab B 5 B#AIE 1 45 %
BT TR & B . 997KF 1, BR Unidentified B 2X

R3 HBEBFTEEHEN TBRERHESFEERHEM
Table 3 Influence of chopped straw returning amount on soil

fungal community diversity index

AL P Treatment Setaot Hoaunn Diiupan
€S0 393.67+31.63ab  4.21+0.21ab 0.04+0.01b
€S3000 423.67+23.67a  4.05+0.21ab 0.06+0.03ab
€S6000 488.00+39.95a  4.64+0.10a 0.02+0.00b
€S9000 299.67+32.0b 3.28+0.44h 0.15+0.05a

Ab , 26 5¢ 1 29 (Sordariomycetes ) 4T 3 & B 45 i, H
1, CS6000 b 3B (5 38 T2 o 49 AH X = B S BHKOF
T, €S3000, CS6000 ., CS9000 4k HiAH Fv CSO 4b FH B &
FEAKE 52 B Rt (Chaetomiaceae) FXT 35 B, BIC B
J& T E B AT LA A B R AT g R e ) 2k
B J&/ KR, €S6000 ., CS9000 4b B AH H €SO Ab 3 1
T 81 H & (Fusarium) WA 32 B, 88 )] GBS
AEREYIRIER (FRER) X TR - B SR
X5 CS3000, CS6000 4k P T 4% 1655 J& (Mortierella) 1)
AR = & R B A, 1 CS9000 Ab FH B & B AR %
Ja& AR 28 B BRI R RS AT A U
[F] 23 2K FLR R IR S5 A AR, 38 I DL B A (A
XFEE B, BT A 2 R
25 EREEES TIER 5K REF RDA SR
FIFH RDA 430 T L3802 B K A 75 B A
EA R L5 ILE 11, RDATFIRDA2 Pifnf 3L
AR ] A0 BE JBR KT LRV 4510 25 5119 95.93%
95.58%.92.75%.96.11%. +TI3EFR Fd 7K FHFHxf
ANTRIZKST T TR R Vi 445 ) 2 5 i) s K ) TR 7
Ol e EoKoR IR A B S K SRR R
T2 ] . Unidentified 75 47 . 2552 7 49 . Unidentified [#
B2 K Unidentified 18 e ) w8 Bl 2 IEAHSCOE R
AN, 1T KSR L, CS6000 5 €S9000 4b FH fyFE
A AR (B T1A AT 11B) L B L& K T A
CS6000 Ab H (1) FEAS 55 AH X4, 4 b i R [ —4b
FRAHE LI S5 A AR RS B 5, HLAS A S AEAS s
Sf €SO AbFRBA 2 X 0 (F 11CFIE 11D) , fr otk al WL, 8
T il FF i FH A B o AR T - M TR R IR A5 0L
CS6000 &b 3T FEA AH XS M 2l A8 T HE VR 451 o

3 g
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Figure 10 Effects of chopped straw returning amount on soil fungal dominant community structure
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Red ray represents environmental factors , the longer the ray, the greater the impact ; Blue dots represent sample communities, where A,B,C,D,E,F,G

respectively represent Ascomycota , Glomeromycota, Basidiomycota , Chytridiomycota , Mortierellomycota , Unidentified , Others;A1,B1,C1,D1,E1,F1,G1
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Figure 11 RDA analysis of fungal community and soil acid, alkali, water and heat factors
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