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Characteristics of Soil Bacterial Communities Regulate Soil Multifunctionality Under Green

Manure Catch Cropping

LI Guilong, WANG Yujuan, LENG Ke, CHEN Xiaofen, QIN Wenjing, CHEN Jingrui, WAN Li, CHEN Xianmao, PENG Chunrui,
LIU Jia"

(Soil and Fertilizer & Resources and Environment Institute, Jiangxi Academy of Agricultural Sciences, National Engineering &
Technology Research Center for Red Soil Improvement, Key Laboratory of Acidified Soil Amelioration and Utilization, Ministry
of Agriculture and Rural Affairs, Nanchang 330200, China)

Abstract: To explore the role of soil bacterial communities in mediating soil multifunctionality under green manure catch
cropping, four winter green manure varieties, with the winter idle field as the control (CK), were used in a field experiment to
evaluate the contributions of soil bacterial biomass, species richness, network complexity, and community composition to soil
multifunctionality in dryland Ultisols. The results showed that catch cropping promoted soil multifunctionality, especially for the
Raphanus sativus L. and Brassica napus L., which were 54.36% and 55.65% higher than those of CK, respectively. Moreover,
this catch cropping-induced increase in bacteria species richness, network complexity, and dominant taxa abundance
(Proteobacteria and Gemmatimonadota) were associated with higher soil multifunctionality. Importantly, the species richness of
soil bacteria was the key driver of soil multifunctionality, with a stronger effect than soil bacterial network complexity and
community composition. This study highlights the importance of catch cropping-induced increase in bacteria species richness for
promoting soil multifunctionality.

Key words: Green manure; Bacterial communities; Soil multifunctionality; Species richness; Network complexity
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Table 1  Soil properties and enzyme activities affected by green manure cover cropping
e CK RY RD HV RP
pH 4.79 +£0.12 ab 4.81+0.13 ab 490+0.11 ab 4.74+0.13b 4.95+0.06a
SOC (g/kg) 13.12+0.67 b 13.74 £ 1.19 ab 1496091 a 13.35+1.47b 1525+0.63 a
TN (g/kg) 1.16 £0.07 a 1.19+0.09 a 1.18+0.03 a 1.30+014 a 1.18+0.02a
TP (g/kg) 0.69 +0.04 b 0.75 +0.08 ab 0.82+0.04 a 0.69 +0.06 b 0.83+0.04 a
AN (mg/kg) 123.65+7.77 a 128.33+9.81 a 132.07 £ 10.16 a 137.42+733 a 133.78 843 a
AP (mg/kg) 42.25+16.51a 46.68 £9.63 a 52.46+12.40 a 4575+ 10.82 a 53.13+£10.56 a
BG (nmol/(h-g)) 1194+ 144 a 11.58+1.21a 13.55+1.39a 11.20+1.17a 13.57+2.63 a
XYL (umol/(h-g)) 5.56+0.48 a 6.59+098 a 6.61=1.15a 582+139a 581+0.55a
CB (nmol/(h-g)) 36.56 £10.85b 41.06 + 10.52 ab 56.95+11.87 a 38.03+13.53b 58.08 521 a
NAG (pumol/(h-g)) 6.77+2.72a 7.17+£0.92a 6.43+1.17a 6.40=1.13a 7.10£1.45a
LAP (umol/(h-g)) 0.33+0.10b 0.39+0.14b 0.59+0.11a 0.44+0.11 ab 0.62+0.10a
ACP (nmol/(h-g)) 89.48+7.37b 98.18 + 12.40 ab 105.84 +12.69 a 100.99 + 8.55 ab 107.87 £ 6.90 a
TE: CK, ZH; RY, MEE; RD, LHZ b; HV, BHET; RP, {l3%; SOC, fAHlEk; TN, ©%; TP, £#; AN, WA

AP, %W BG, B-1, 4-WHNEHEE; XYL, B-AHEHN; CB, B-D-LT4ERAMIKMENE; NAG, B-1,4-N-ZBEE M A HE; LAP,
TRMRAIEN; ACP, MRYERERREE; TR R AR/NG PR ah BN 22 57 5.3 (P<0.05).

HAhZRIE BART T HHELThEerE, 225 AR B EK
(P>0.05, K 1A). ANFESEIEEIEL H G Va2
PRI IE > B3y >, H
HARE S A i 2T 8 ey, 38 23 168 kg/hm’,
A RARFIAH LEIEIR A 14.26%(P<0.05, & 1B).

22 ZFIEEAMEXNTESIREERIZESEX
A
SRNEIERFE ] DRI R ThRerE . IEHEE MR
AT T IR TRt BAIRAE IS i T
54.36%(P<0.05)F1 55.65%(P<0.01); ‘S4HRAHAHLH,

08. M) . 27500 (B) .
*
N * C 25000f
39 0.6F )
= <
@\ = 22500 ®
1 i
2% 04t 0 +
s 20000 @
02r 17500
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AbFR AbFR
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P<0.01, P<0.001 /K L2783 TH)
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Soil multifunctionality (A) and sweet potato yields (B) under different green manure treatments

*ERIPNFIRLE P<0.05,

Fig. 1
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2A)c XFHCACTRALTE, B - Ab BT A 4 A0 B
YR RO 3 (P>0.05), iR R
B RIS 3R W Fh 3 8 R RS 4.27%

(P<0.05) . 7.72% (P<0.05)F1 10.26%(P<0.01)( &l
2B). PCoA rHrakW, &% I I PR AR X 1 HE 41 7
HEVR A A T I 250 - 1 X Al A% PR Ak 3B 55
ACPEAESPR S T Y BHALHEE N SR Ab LS R
EME T B . AR AT ] (Proteobacteria)
(9 AE 0 = B AR AR R AR B L A B T 4 TR RN S I Ak 2
Z IRV AH TR HE I 0 22 5 o N B8 S Al e db 3T AR
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Fig. 2 Biomass (A), species richness (B), and structures (C) of bacterial communities under different green manure treatments
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Fig.3 Co-occurrence networks of soil bacteria (A) and network characteristics, including nodes (B), links (C),
average clustering coefficients (D) and linkage densities (E) under different green manure treatments
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Fig. 4 Relationships of soil multifunctionality with bacterial biomass (A), species richness (B), and network complexity (C)
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Fig. 5 Relationships of soil multifunctionality with bacterial community composition
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Fig. 6 Effects of soil bacterial properties on soil multifunctionality
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