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Effects of Warmmg and-~ Straw Appllcatlon on Sml MlCI‘leal Biomass Carbon

and Nitrogen-and Bacterial Community Structure ¢
ZHAﬂNG .;[‘mg—tmgm"z , CHEN Shu-tap' " ) WANG Jun® J WANG Zhao-hui’, HU Zheng-hua’

(1. Jiangsu Collaborative Innovation Center of ,;thospl"l“eric-—Eif\I@;Qri’yfnent and Equipment Technology ( CICAEET) , Nanjing University
of Information Science and Technology, Nanjing 210044 ,"'Cfli};a; 2. School of Applied Meteorology, Nanjing University of Information
Science élr;d Technology, Nanjing 210044, China)

Abstract: In order to investigate the effects of warming and straw application on soil microbial biomass carbon and nitrogen and
bacterial community structure, a randomized block experiment was performed. Four treatments were included, namely a control ( CK)
warming ( WA) , straw application (SA), and warming and straw application (WS) treatments. The soils were sampled during the
soybean (Sep. 23, 2017) and winter wheat ( April 21, 2018) growing seasons. The soils were used to determine the microbial
biomass C and N content using chloroform fumigation methods, and the bacterial community structure was evaluated using high-
throughput sequencing (Illumina HiSeq). Results indicated that there was no significant difference in microbial biomass C between
different warming and straw application treatments (P >0.05). The microbial biomass N of the warming treatment was significantly
higher than that of control in the soybean field (P <0.01). There were significant differences in the most dominant soil bacteria
between treatments in the soybean growing season (P <0.05) at the class, order, family, and genus levels, while there was no
difference in the winter wheat growing season. The percentages of dominant Gemmatimonadales, Gemmatimonadaceae, and
Sphingomonas in the CK and WA (or SA) treatments were significantly different (P <0 .05) in the soybean growing season. There
was a significant (P <0.05) difference in the dominant Gammaproteobacteria between the CK and WA treatments in the winter wheat
growing season. The observed number of species, Shannon index, Simpson index, and Chaol index were lowest in the warming plots in
the soybean growing season and highest in the warming and straw application plots in the winter wheat growing season. The Shannon
index for the WA plots was significantly higher than in the WS plots in the soybean growing season (P <0.05). The observed number
of species, Shannon index, Simpson index, and Chaol index were significantly higher in the soybean plots than in the winter wheat
plots (P <0.05), while the abundance was significantly higher in the winter wheat plots than in the soybean plots (P <0.05). The
soybean growing season had significantly higher diversity than the winter wheat growing season. The indexes of a diversity were highly
significantly correlated with soil microbial biomass C and N in the soybean growing season (P <0.001), while there was no such
correlation in the winter wheat growing season. The indices of o diversity were significantly correlated in both the soybean growing
season and winter wheat growing season (P <0.05).
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Fig. 1  Soil microbial biomass C and N for the different treatments
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Table 1

soil bacterial at the class, order, family, and genus levels/%

WERFEFEAXM, B, RABEKF LARABE#ESEENZM /%

Effects of warming and straw application on the relative abundance of dominant

HERE IO i CK WA SA WS
) FRFTF 4N Acidobacteria 17.82+£2.40 (a) 18.73+1.92 (a) 20.05+0.58 (a) 19.47 £0.80 (a)
a-BIE N a-Proteobacteria 16.23 +2.02 (a) 18.26+1.98 (a) 15.60+0.49 (a)  17.88 £0.38 (a)
B-"EIE H 44 B-Proteobacteria 9.30£1.87 (a) 9.61£1.79 (a) 8.00+1.84 (a) 8.81 £1.51 (a)
HNEFT 4 Sphingobacteriia 5.54+1.08 (a) 5.05+2.28 (a) 6.88+0.86 (a) 5.36 +0.54 (a)
H  ZEYEE H Gemmatimonadales 7.64£0.26 (a)  5.20£0.07 (b)  5.13£1.30 (b) 6.19 £1.09 (ab)
GBI H Sphingomonadales 6.89+1.88 (a) 9.28+1.85 (b) 5.16+2.18 (b) 7.64 £1.22 (ab)
AE#T % H Sphingobacteriales 5.54+0.58 (a) 5.05+0.49 (a) 6.88+0.86 (a) 5.36 +1.04 (a)
HRR T H Rhizobiales 5.4420.62 (a) 4.29+0.75 (a) 5.32+0.82 (a)  5.41 £0.41 (a)
K = ZEF AR} Gemmatimonadaceae 7.32+£0.07 (a) 4.52+1.30 (b) 5.54+1.09 (b) 6.11 £0.55 (ab)
R Fl Sphingomonadaceae 6.37£1.82 (ab) 8.64£2.19 (a) 5.62+1.24 (b) 6.96 £1.64 (ab)
LT AL Chitinophagaceae 5.33£0.38 (a) 3.58£0.92 (a) 6.01 £0.96 (a) 4.35+0.77 (a)
FRFTF Al Acidobacteriaceae 2.07 £0.68 (a) 8.56 £4.53 (a) 2.69 +3.88 (a) 5.12£3.59 (a)
B HEREMIEE Sphingomonas 6.12+1.74 (ab) 8.59£1.70 (a) 4.64 £2.27 (b) 6.84 +1.26 (ab)
ZEMIEE R Gemmatimonas 2.51+0.46 (a) 2.32%0.48 (a) 1.52£0.51 (a) 2.28 +0. 44.(a)
B LA Candidatus Solibacter 1.65+0.24 (a) 1.11 £0.28 (a) 147 £0.27 (a) A 10 tO..l,12| (&)
REEL I LERG AN T Haliangium 1.50 £0.19 (a)  0.93£0.20"(a) 1.43+0.42 (a) 1.33; 15-6..’52'1 (a)
9 yBIB BN y-Proteobacteria 770.56 £6.34 (a) 47.69 £1.60 (b)d 53.52'410.24 (ab) 36.61 £}.76 (b)
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Table 2 The « diversity of soil bacteria for the different treatments
e QbR LUELIE Shannon 8% Simpson F§ %% Chaol 8% B
CK 8793 £323 (a) 11.44+£0.09 (ab) 0.9986 +£0.0000 (a) 11651. 60 +548.63 (a) 0.9240 +0.0059 (a)
S WA 7341 £299 (a) 10.83 +0.10 (b) 0.9971 £0.0000 (a) 9883.27 +437.22 (a) 0.9386 +£0.0027 (a)
SA 9104 +£866 (a) 11.29+0.38 (ab) 0.9984 +£0.001 1 (a) 15117.61 +1905.29 (a) 0.8993 +0.0146 (a)
WS 9102 +£782 (a) 11.52+0.35 (a) 0.9986 +0.0010 (a) 12783.25 +1 869.44 (a) 0.9180 +0.0145 (a)
CK 857 +155 (a)  3.96 £0.48 (a) 0.8309 +0.03 (ab) 1100. 77 £164.20 (ab) 0.9953 +£0.0005 (ab)
KNE WA 813 +328 (a) 4.34x1.23 (a) 0.8315+0.06 (b) 962.47 +£351.62 (b) 0.9966 +0.0009 (a)
SA 1057 £234 (a)  5.27 +1.28 (a) 0.8571 +0.10 (ab) 1259.03 +240.25 (ab) 0.9955 +0.0004 (ab)
WS 1530 +43 (a) 7.38 £0.37 (a) 0.9532+0.02 (a) 1662.68 +38.04 (a) 0.9962 +£0.0000 (b)

1) 55 AR TR T RER R TR E e &/ N 000 5 AN [RIAL BRI JE 2.3 (P > 0. 05) 225%

AN F RN A BRI AAAE B3 (P <0.05) 25

®3 TEAE o SHEMESRBEYBRRZENEXXRY

Table 3 Correlation between « diversity of soil bacteria and microbial C and N content
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