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Effects of Contour Reverse-Slope Terrace on the Microecology of
Rhizosphere in Different Farming Systems
LU Lianxin', WANG Keqin', LI Zhuyu', ZHAO Yangyi' , WANG Shuaibing®
(1.College of Ecology and Environment s Southwest Forestry University , Kunming 650224, China ;

2. College of Chemistry » Biology and Environment » Yuxi Normal University » Yuxi » Yunnan 653100+ China)
Abstract; [ Objective ] To study the effect of contour reverse-slope terrace (CRT) on micro-ecological
characteristics of rhizosphere soil in maize continuous cropping and maize-kidney bean rotation system.
[ Methods ]| With corn bean wheel as the study object and corn bean joint as the control, the crop root
exudates and soil microbial community composition and structural characteristics of were analysed by GC-MS
and high-throughput sequencing technology by combining field in-situ monitoring and sampling with
laboratory analysis. To study the effects of CRT on the species and content of root exudates and the
composition and diversity of soil microbial community in maize continuous cropping and maize-kidney bean
rotation. [ Results | (1) The relative content change of root exudates was more prominent in CRT measures
and more significant in crop rotation mode. (2) CRT2 treatment had a more significant effect on improving
the quantity, richness and diversity of soil microbial community. (3) Under the interaction between root
exudates and soil microorganisms, the pair-based correlation between root exudates, soil microorganisms,
and soil environmental factors was more significant under CRT2 treatment. [ Conclusion] CRT changed the

root soil microecological environment of crops by changing the root secretion content of maize continuous
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cropping and maize-kidney bean rotation, and improved the number, diversity and richness of soil

microorganisms. Moreover, the combination of this measure and corn-kidney bean rotation can improve the

micro-ecology of root soil more significantly. The research results provide theoretical basis for crop planting,

cultivation method selection, soil microenvironment improvement and soil erosion control.
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Fig. 1  Schematic of standard runoff plots and contour reverse-slope step profile
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Table 1 Basic overview of sample plots in the study area

Aib pH HKER/% FHLE/ (g kg™  LE/(g- kg™ /(g kg™
CK (R E D 5.92 17.49 11.00 0.98 0.43
CRT (Fi A A1) 6.16 18.33 13.56 1.07 0.53
CK1 5.7740.04Aa 17.5740.29Aa 13.98+0.93Aa 1.0240.05Aa 0.4240.01Aa
CRT1 5.68+0.05Aa 18.6940.34Aa 16.1440.79Aa 1.1440.04Aa 0.4740.01Aa
CK2 4.604-0.04Bb 19.8541.23Ba 15.5540.79Ab 1.3470.04Ba 0.53+0.03Ba
CRT2 4.7840.05Ba 21.844-0.56Ba 22.66+1.03Ba 1.3740.05Ba 0.5940.02Ba

TE 2 BRI (E AR 5 AN TR K /NS 5 B 20 50 R [l — 8 AR TE A [ B A A58 AR [ 156G 1) 22 7 S35 (p <<0..05) AR [ F A 4 20K A
TG 9] 22 5 3 (p<<0.05) .
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Table 2 Analysis of variance ( ANOVA ) between different
measures, tillage patterns and root secretion content
BHER WA WY Frm BmE B F b
S 84.248 1 84.248 0.436 0.528

[i7ES 27.903 1 27.903 2,199 0.176

2 S 17.318 1 17.318  0.363  0.563

. &S 14.156 1 14156 3.795  0.087
UL 4990 1 4.990  3.336  0.105
LEES 1.935 1 1.935  4.906  0.058

KK 19.920 1 19920 1.582  0.244

Hhze  17.803 1 17.803 1.854 0.210

&% 100,807 1 100.807 0.522  0.491

[i7ES 6.490 1 6.490 0,511  0.495

B2 139.601 139.601  2.930  0.125

L X 1.809 1.809  0.485  0.506
BHERR [[EES 2.788 2.788 1.864  0.209
B 2% 10.652 10.652 27.008  0.001

1

1

1

1
KB 89192 1 89.192  7.083  0.029
Hfbk 39816 1 39.816  4.147  0.076
ZEN 6.969 1 6.969  0.036  0.854
R 97.175 1 97175  7.658  0.024
Bk 27.688 1 27.688  0.581  0.468

AR X 32.999 1 32999  8.847 0.018

st WK 0.429 1 0.429  0.287  0.607
i 2% 1.712 1 1712 4.342  0.071
KM% 18.368 1 18.368  1.459 0.262
Hfh2  21.359 1 21.359  2.225  0.174
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AR R I R A S i, A
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TR 24 2 M 2J R S At 24 1) A G 7 e B AR L A3 4
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7.29 Y 5 T R 2 B AR N LG E VR AR, W 4.09 %0
AN R4 il T AR 2R 0 6 0 AH N R R AR R AR L R i
YRR (p<<0.05), HIRIS WEZ R B 2 A AR XT % 1
TERAEP Y £ N CRT>CK, 7E CRT 5t T, %
VES AR IR S (ESE (IS R R & i 25 7
F(p<C0.05) ;s 7E CK F5 it T+ 2 i B A A5 = o 1 25
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Fig. 2  Relative content of root secretion under different

tillage patterns
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Table 3 Alpha diversity of soil microbial communities under different tillage patterns

Rl Kb 3 Coverage Chao Shannon Shannoneven
CK1 0.99 1 039.21£57.73Aa 5.94+0.03Aa 0.93+0Aa

M CRT1 0.98 1223.79490.43Aa 6.0910.03Aa 0.93+0Aa
CK2 1.00 2 279.85+48.58Bb 6.46£0.05Ba 0.79+0Ba
CRT2 1.00 2 797.83148.98Ba 6.584-0.05Ba 0.79+0Ba
CK1 1.00 514.46+52.77Aa 4.28+0.12Aa 0.6940.01Aa

B CRT1 1.00 524.14+17.53Aa 4.247+0.02Aa 0.68+0Aa
CK2 1.00 782.51+19.04Aa 4.29+0.10Aa 0.6640.01Ba
CRT2 1.00 1 061.334+132.57Ba 4.53+0.07Aa 0.67+0Aa

TE 3% PRSP 2 (8 R DR 5 AR TR S /NG T R S35 3 7 T — 18 B AR [ B A1 45 AR (] i G 19 22 53 35 (p<<0..05) AR [a) Bk F 52 50 A ]

it 1] 25 5% 8 3% (p<<0.05) .
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Fig. 3 Community dilution curves based on the Sobs index

http: // stbexb.alljournal.com.cn



el

RS - 55 O B B X AN R R AR b Bl AR 5 331

2.2.2 XEMAMBEMARFE AFEFESER L
B WREE OTU 20415 00 (Bl 4a) R, AS [F] P i
BT AW REVE 1) OTU e e 10t ¥ F:= Mk
CRT>CK, %/EMRT A B #E%  OTU &
B Yy T AR, H A2 B3 40.72%6,20.69% . H

(a) %ﬁﬁi%ﬁg%OTUﬁ?ﬁ

L2 MRS SRR OTU B ¥ RN 5 /E > %1k,
e OTU Hoit R B A 1 << A

SR L, CK Al CRT #H EL L FOREAE £ K —=2
RN, Y NEE L EM A RE R E ST
B .

=il EE-EE B4 BIE-EH
CKIF %m_s CK1 7}17\ . ___CRTLG CK2 71?/A\ __CRT2.G CK2_F ~__CRT2.G
Ckl G y 21 \:\K\/ 35 CRT1_F Ckl G/ 30 /\ 45 l'giTl F Ck2 G - CRT2 _F Ck2 G CRT2_F
i . 4 Y P - i Y b 7 - 5 - - -
(/ (\—2 /\\13 1;7\ [/(\ 6 < // ’ / t
v\ - Va7 ) \ 1o\ A / \ 13 18/
\\ / 4 % //
\\\23 /// 4
A > y
T - -TRE
. L] N T . TR
8 mgagE] 8 ERHRENT 2 AL )
1 mEFET R mpRET TPy
# R =t # EAC 10
HEET BREE( REE
& e =y mPEET ' mEZ]
f I Z2EN REN
- L i 3isn
[
others others ?ther;ﬁ 2
0
R R
FELSE FELSE
R REE AR HEREAR

TG FRMBR 4 F FoR bR 4.

B4 MEMBEEOITUSGREZAR

Fig. 4 Microbial community OTU distribution and community composition
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Table 4 Variance scores of relative abundance of

dominant microorganisms under different

measures, cropping patterns and gate levels
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Fig. 5 Relative abundance of dominant species in microbial communities
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Fig. 7 Heat map of soil environmental factors related to root exudates and soil microorganisms
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