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Abstract: [ Objective] The application of crop straw to soil is a popular strategy for managing cropland soil. However, the
effects of pre-treatment of crop straw on its decomposition and priming effect in soil have received little attention. [ Method ] In
this study, the structure, mineralization, and priming effect of pyrolyzed, biodegraded, and raw corn straw in the soil were
investigated through an incubation experiment combined with the natural abundance approach. [ Result ] The results showed that
the cumulative carbon mineralization of straw materials in soil within 60 days followed the order biodegraded straw

(1 945 mg'kg™), raw straw (1 576 mg-kg™), pyrolyzed straw (27 mg-kg™"). The priming effect of pyrolyzed and raw straw on the
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mineralization of native soil organic matter was persistently negative and positive, respectively. Also, the priming effect of

biodegraded straw changed from positive in the initial stage of incubation to negative in the latter period of incubation. Both raw

and biodegraded straw significantly increased the abundance of fungi and the activities of B-glucosidase and cellulase in soil (P <

0.05), however, pyrolyzed straw did not significantly affect the fungal abundance and the activities of B-glucosidase and cellulase.

High-throughput sequencing revealed that biodegraded straw significantly increased the relative abundance of Actinobacteria

while raw straw significantly increased the relative abundance of Firmicutes (P < 0.05). [ Conclusion] Because of low

mineralization and negative priming effect, pyrolyzed straw showed higher potential than biodegraded and raw straw in the

sequestration of soil organic carbon.

Key words: Mineralization; Priming effect; Pyrolyzed straw; Biodegraded straw; Soil
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Table 1 Elemental composition, DOM content, and pH of different straw materials
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Table 2 Distribution of C chemical groups in different straw materials (%)

G I Bk
Alkyl C O-alkyl C Aromatic C Carbonyl C
Sample Aromaticity Hydrophobicity
(3=0~45) (8=45~110) (8=110~160) (8=160~220)
RS 16.1 59.2 12.6 12.1 14.3 0.40
BS 12.8 63.6 14.0 9.6 15.5 0.37
PS 9.1 11.8 75.6 35 78.3 5.54

H: HEE (%)= ERIEEE (5=110~160)] x 100/ L& (5=0~160) ]; Bkt =[(5=0~45)+ (5=110~160) ]
/[ (8=45~110)+ (8=160~220) ], Note: Aromaticity (% ) = [aromatic C peak area (8=110~160) ] x 100/ [total peak area (=0~
160 ) ]; Hydrophobicity =[ (§=0~45) + (5=110~160) ]/[ (§=45~110) + (8=160~220) ].
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Fig. 2 Fluorescence excitation-emission matrices of DOM from the different straw materials
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Fig. 4 Primed cumulative carbon mineralization (a) and priming effect (b ) under different treatments
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Table 3 The pH, content of soil organic C, total N, DOM, MBC, and activity of B-glucosidase and cellulase under different treatments

A LK B B- AT H Al LT L R

Jb B DOM/ MBC/
pH Soil organic C/ Total N/ B-glucosidase/ Cellulase/

Treatment (mgkg')  (mgkg')
(gkg!) (gkeg!) ( pg-p-nitrophenol-gth™ ) (ug-glucose-g-72h™")

CK 7.70+0.04a 20.76+0.49¢ 1.88+0.02¢ 129+20b 453+50b 394+13c¢ 184+21¢
RS 7.70£0.03a 23.96+0.38b 1.84+0.01¢ 191+3a 609+66a 469+6b 264+23b
BS 7.76+£0.01a 24.74+1.15b 2.03+0.01b 203+11a 625+36a 516+17a 408+40a
PS 7.74+0.03a 28.78+0.76a 2.09+0.04a 155+6b 394+29b 402+23c¢ 167+21c¢

*: FAIARE R R ZER B (P<0.05) . T, Note: Different letters in the same column meant a significant difference at 0.05

level. The same below.

( Actinobacteria ). %A [] ( Chloroflexi ). ZZJE < 0.05) (¥ 6b), #ATM, FrA MR F AR B2
I'] ( Proteobacteria ), MRATTEI] ( Acidobacteria ). J&  FEMR T ZF SMIAF BT YA XS F2 B P < 0.05 X &1 6b ).
BEFHI)( Firmicutes ). ZFE0FTEET I Gemmatimonadetes ) FHEW ] ( Ascomycota ), #HFH ( Basidiomycota )
SEFTA AR FEANTE T2, AT A 85%LA FPALEE ] ( Mortierellomycota ) i E & ¥ 511 90%
I (Bl 6a). BS W& Hem 7 AP T A AHRT i, R E 128 (Bl 6c). RS FI
FRE RS 4w 1AL JERE T [ AR X FRECP BS i [] 140 RE TR 1A B, 2 AR R A
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Fig. 5 Fluorescence excitation-emission matrices of DOM under different treatments
R4 TRLEBHEEMEEFEMZ M
Table 4 Abundance and diversity of the microbial community under different treatments
M FEYS Bacterial community HFEBEYS Fungal community
Qb3 #+J¥ Abundance ZFEPE Diversity #£J& Abundance Z M Diversity
Treatment 16S rRNA /
Chao Shannon ITS/ (10%g" soil ) Chao Shannon
(10"-g" soil )
CK 0.92+0.10c 2 836+29a 6.24+0.02a 0.23+0.07¢ 318+19a 3.36+0.50a
RS 1.88+0.25a 2 758+86a 6.15+0.05a 1.33£0.13a 261+5b 2.22+0.11b
BS 1.49+0.19b 2 774+25a 6.27+0.07a 1.04+0.15b 295+13ab 2.33+0.07b
PS 1.49+0.15b 2841+51a 6.20+0.06a 0.31+0.06¢ 301+39ab 3.31+0.34a
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