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Influence of soil microorganisms on soil erodibility under
vegetation restoration in red soil erosion areas

Ye Shangqing, Bai Yonghui, Wang Zhuoyu
(School of Earth and Planetary Sciences, East China University of Technology, Nanchang 330013, China)

Abstract: [Objective] To clarify the relationship between soil microorganisms and soil erodibility under the
background of vegetation restoration, and to provide a scientific basis for evaluating soil and water conservation
benefits and restoring degraded lands. [ Methods] Study sites with different vegetation restoration years (12 a, 15
a, 21 a, 24 a, 43 a) were selected in Changting County, Fujian Province, China, with severely eroded and
degraded land (0 a) as the control. The potential effects of soil microbial biomass carbon and nitrogen contents and
microbial community structure on soil erodibility were analyzed. [ Results] Compared with the control plot, the
soil erodibility factor (K value) gradually decreased with increasing restoration duration, and the K value
decreased by 29.6% alter 43 years of vegetation restoration. Soil microbial biomass carbon and nitrogen contents
increased by 11.35 and 3.48 times, respectively. Biomass of Gram-positive bacteria, Gram-negative bacteria,
fungi, arbuscular mycorrhizal fungi, and actinomycetes were significantly different from those of severely degraded
land (»p<C0.05), and increased by 30.87, 100.36, 13.96, 618.84, and 84.5 times, respectively, compared with
the control plot. Correlation analysis showed that soil erodibility was extremely significantly negatively correlated

with soil microbial biomass carbon and nitrogen contents and microbial community structure (p<Z0.001).
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Redundancy analysis indicated that soil microbial indicators accounted for 92.02% of the cumulative explanatory
power of soil erodibility. [ Conclusion] Improvements in soil microbial biomass carbon and nitrogen contents and
soil microbial community structure reduced the K value, with the lowest K value observed after 43 years of
vegetation restoration, and strengthened soil resistance to erosion.

Keywords: degraded red soil; vegetation restoration years; soil erodibility; soil microbial biomass carbon and

nitrogen contents; soil microbial community structure
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Table 1 Information on plots under different vegetation restoration years

E j‘x"f/a e /@i&/ iﬁ({f/ wi jjf;_ﬁ/% EBHE
0 i i 315  16~19 SEI15° 10 I R
12 ATt 315 15~19 SEI16° 70 T R LR AR D AR
15 Bhi 327  14~18 SEI16° 75 T B SRR A A AR
21 2RI 328  13~18 SE14° 75 R ANy o2 I T N ) =Y VAN SR /N
24 U 2E 331 14~19 SEI5° 75 T EHER TR R AEF RS U B R SR
43 KERT; 329  15~18 SEI15° 90 T H R M A AT IR ORFT OE SRAL IER

1 12 H (Dicranopteris pedata) , 1 & 5 (Paspalum notatum) , 5 W28 B (Paspalum wettsteinii) , % (lex chinensis) , ¥ M (Robinia pseudoacacia) ,
WA B (Liquidambar formosana) , K iif (Schima superba) , KIS (Pinus taeda) , B AN (Pinus massoniana) o

1.2.2  EEAM A LR BAL A RN KR FEAL AT o UKL AE R 43 PR (2~0.05 mm) B3k
EAR AN AGE I 2 A LR - ORI I O R (0.05~0.002 mm) . F kL (<<0.002 mm) .



5 6 3]

I 04 95 45 < £ AR ol DR AR B2 T B Gl A o b T ol Y 2 51

1.23 XRMAMFTHER I LIEMAEMABE LMY

T2 W A 5 445 K R T8 B i I e o3 ik
W 11 1R MU 1 1 B AL R AN T - MR B 9 g fF 1=, F]
FHEAG A8 R 28 vh i (1:2:0.8, v/v/ VO IEL, &
T PR B M BRI IS L A R IR A (L0 L,
v/v) R KOH F B i 2E A7 B S 4001 g 107 12 R
It HIE C %6 3 W HE 17 26 BOA 21) F g AL 19 I T R R
i 5 SR FH AR €8 3% AU 2 , MIDISherlock % % . &
FAE A Y BEIE bR B L 2,
F2 I R B TE OIS B ER AR R

Table 2 Fatty acid biomarkers for soil microbial

communities
P SRS b
WL AN 114:0,i15:0,a15:0,i16:0,i17:0,al7:0
BB 16:109c,16: LlwTc,cyl7:0,18: lw7c,cyl9:0
IR B 16: 1w5c
ieq 10Mel6:0,10Mel7:0,10Mel8:0
HE 18:1w9¢, 18: 2wbe
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i H17.26 % MR 43 a3 14.67 Y0 5 Bk & FE 7™
FIR A 10.25% , Pk 43 aFHE R 21.15%
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Table 3 Changes in soil particle composition and organic carbon content under different vegetation restoration years

KAL) /a i/ % kyki/ % Fioki/ o ALK/ (g kg ")
0 74.2340.38a 16.58+0.28ab 10.25+0.6d 2.3940.21e
12 69.40+0.27d 17.26+0.22a 10.94=+0.21cd 26.2240.28¢
15 71.90%0.81bc 17.19+0.11a 11.38+0.10c 24.004-0.76¢
21 72.67-0.39ab 15.4240.06bc 10.8240.07cd 18.30+0.38d
24 70.19-0.55¢d 15.3341.03bc 15.35+0.17b 36.40+1.88b
43 70.2940.16cd 14.674+0.63c 21.1540.27a 51.3342.53a

TE B0 A - 4 s o 00 25 5[] AR ] 7 B 3 7% 0k 52 4F BT 1 S UKL ANAT BLBR AT A6 1 35 22 57 (p<<0.05)
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Fig.1 Changes in soil erodibility factor (K value) under

(t
o

different vegetation restoration years
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Table 4 Changes in soil microbial biomass
carbon and nitrogen contents under
different vegetation restoration years

WS i il /a IR Y/ I A A/
(mg-kg ") (mg-kg ")
0 11.5740.62f 6.5140.08¢
12 49.33+2.34e 10.46-£0.57¢
15 66.82+0.68d 17.0642.39b
21 82.87+1.19¢ 20.02+2.73ab
24 108.67+4.34b 21.32+1.52ab
43 131.27+581a 22.63+0.91a

VE B S T M B 2 S [R5 5 K B4R BT B
LR A AL 09 22 5 . (p<<0.05) .
25 HEHEMEABERTERAMEKENLERE

WHIHE X 4 H

P 3 g2 % 4 e ] ko KR - 858 B A 9 A e b
111 Pearson AH G40 #r , JF #EAT AT ALAL A 45 2 . BLIK
M5 KH S R Y A8 5 1 3 67 A ¢ (p<<
0.00D), 5MBC XK R imIm(R=—0.92), HiKx &
LR TE R A —0.87, 5 MBN #E 2% [ PHAE 40 5 L 9 40
PRI TR 1 R Y98 3 — 0.80(p<<0.001D) , K {H 5 ML
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Fig.2 Changes in soil microbial community structure under different vegetation restoration years
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Fig. 3 Correlation analysis of soil erodibility and soil
microorganisms
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Fig. 4 Redundancy analysis of soil erodibility and soil

microorganisms
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