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Its Seasonal Variation Characteristics

HE Yixuan" % PAN Zhengyang' 2, LI Zhaojun"?, CHEN Zhanpeng" *’, WANG Xiaoyan'?, CHEN Fangxin"? ZHU
Guangyu®

(1. Chongqing Key Laboratory of Soil and Water Conservation and Ecological Restoration, Southwest University, Chongqing 400716, China;
2. College of Resources and Environment, Southwest University, Chongqing 400716, China)

Abstract: [ Objective ] Soil erosion is serious in the Three Gorges Reservoir area, and green manure mulching can help improve

soil structure and enhance erosion resistance. However, the regulation mechanism of green manure on soil erosion resistance is
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affected by vegetation characteristics and rainfall distribution, and the seasonal response is not clear, Therefore, it is important to
clarify the seasonal response characteristics of different mulching treatments on soil erosion resistance, and to screen suitable
green manure in the reservoir area. [ Method ] This study used typical citrus orchards in the Three Gorges Reservoir Area as the
research objects and set up three mulching treatments: clear tillage, white clover, and Kentucky bluegrass. The vegetation
characteristics, soil physical and chemical properties, and six soil erosion resistance indicators under each treatment were
measured in April, June, August, and October. The Comprehensive Soil Erosion Resistance Index (CSRI) was constructed with
six erosion resistance indicators to further quantitatively evaluate the influence of different green manure coverages on soil
erosion resistance. [ Result ] The results showed that soil erosion resistance under different mulching treatments showed seasonal
variation rules, with the strongest soil erosion resistance in April-June, declining in August under the influence of high
temperature and heavy precipitation, and rebounding but not reaching the peak in October. Compared with clean tillage, green
manure significantly improved soil physicochemical properties, and CSRI under Kentucky bluegrass and white clover cover was
1.94 and 2.33 times higher than that of clean tillage, respectively. Multivariate statistical analysis showed that CSRI was mainly
driven by vegetation characteristics and soil nutrients together, and the key factors were root weight density (RMD), soil total
nitrogen (TN) and organic carbon (SOC). [ Conclusion ] These results show that green manure mulching significantly improves

soil structure and enhances soil erosion resistance, and the effect of Kentucky bluegrass cover is superior to that of white clover.

Key words: Soil erosion resistance; Three Gorges Reservoir area; Citrus orchards; Green manure; Seasonal variation
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Table 1 Basic information of different treatments

Rl 5 g
Kb PR Wk Wi Wi 1m) Slope ##& Age of THF!  Density of fruit i iy AL
Treatment Altitude/m  Slope/° direction trees/a  Area/m’ trees/ Caly/% Silt/% Sand/%
( plantshm™)
HHE (CK) 455 8~10 N 520 460 3.08 78.07 18.85
FE =R Y (C1) 457 8~10 N 610 460 3.83 80.11 16.07
RuoRas® (C2) 467 8~10 N 640 460 4.81 80.90 14.29

D Clean tillage, @ White clover mulching, @& Green manure
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Table 2 Characteristics of seasonal changes and differences in vegetation characteristics under different mulching treatments

AbE WA i B2 Hb 1A i AR5 e 5
Fsf [E] Time

Treatment Fractional vegetation cover/% Above-ground biomass/ ( grm™?) Root mass density/ ( mg-cm™)

4 J CK 26.89+4.33b 8.89+2.69b 0.07+0.00b

April Cl 98.54+0.74a 152.50+3.85a 0.41£0.05a

C2 96.00+£1.29a 163.10+£5.35a 0.47+0.05a

6 H CK 27.87+1.13b 10.47+0.22b 0.13+0.03b

June Cl 95.21+0.85a 113.69+4.19a 0.37+0.05a

C2 92.00£5.17a 123.16+4.93a 0.39+0.00a

8 H CK 23.12+7.17b 10.08+0.83b 0.11+0.03b

August Cl1 83.49+4.92a 73.61+£3.91a 0.22+0.03a

C2 88.00£1.63a 77.11£3.17a 0.25+0.02a

10 H October CK 17.07+4.72¢ 6.65+0.69¢ 0.03+0.01c

Cl 76.32+2.66a 60.75+4.47a 0.20+0.03b

C2 66.35+1.54b 50.37+3.65b 0.27+0.02a

TE: RPER AT EAR D AR FNG 5 53R R R R A 48 5 b B R) 22 53 3% ( P<0.05 ). T IA]. Note: The data in

the table are mean =+ standard error; different lowercase letters indicate significant differences ( P<0.05 ) between different vegetation coverin

the same month. The same below.

M & 1a FIE 16 AR R, ZRAEAE 36 A 21 +
BANLK (SOC) FIeZ (TN) S ES T
CK #b¥, HA&MEHET SOC il TN 2B H B AY
T AALARIE, C1 ARBEAY SOC Fri e 4 HikF|ig
{H 13.47 g'kg ', T C2 ALY SOC & HNIZE 6 A Tt
EhgE 1943 gkg', HE 8 AME B BE T
25.93%7#0 38.60%; AHILZ T, CK ZLHE[Y) SOC & &
AR F R OKE, 10 A BB E R AKE
(7.86 g'kg ' ). LRALGE A LI AR GRS 4—6 H
Frge L, T 6 AR Rk 1.97 gkg '\
1.72 g'kg ', (HZE 8 HAS[EILRIE SRR TN 75 42

RARE,

ME 1c Al, AFRBEZEAHT, HHEmEA L
(C/N) 7 6.34~10.17 JEFINEFT M sh 28k,
Hop, C1AREEARY O/N 1 6 kB (10.17), &
FE T HABAHE (P<0.05), {H 8 HEIFMR %, %
bR A A RAEE 22 R 5 4 AAHLEL, CK AR
C/N 7£ 6 H EFt 23.70%, 12K s Ab H I 7E 8
H TR 26.45%. 76 8 HHFI 10 AR}, CK 4b#[) C/N
WBEET Cl, C2 4bRH,

M 1d AT, ANEEBGHET, 3 pH AR
AL 6.79~8.38, £ AL MR I I W i Z= 4y
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Table 3 Characteristics of seasonal changes and differences in soil physical properties under different mulching treatments
‘ E LB KA A R ARORAR 53 A1
T[] b
Bulk density/ Total Particle size distribution of water-stable agglomerates/%
Time  Treatment
(gem™) porosity/% >5 mm 5~2mm  2~Imm 1~0.5mm 0.5~025mm <0.25mm
e CK 1.46+0.05a 39.96+0.36b  15.74+0.93¢ 10.6+0.19a  6.11£0.57a 3.71£0.13a 2.26+0.24b 11.58+0.89a
4
Cl1 1.40+0.05a 46.59+1.25a 18.04+0.20b 9.31+0.58a  3.72+0.27b 2.46+0.06b 4.40+0.79a 12.06£1.30a
April
C2 1.38+£0.01a 48.72+1.44a 23.92+1.27a 6.10+£1.03b 3.25+0.26b 4.74+0.94a 2.27+0.49b 9.73£1.13a
CK 1.43£0.03a 40.95+1.45b 21.54+0.68a 8.30+1.37a 3.78+£0.27b 2.54+0.08a 2.34+0.46a 11.51£1.53a
6 H June Cl1 1.43£0.05a 45.05+1.73a 25.78+5.56a 6.06+1.12a 4.36+0.68a 4.21£1.47a 3.29+2.18a  6.29+£2.69b
C2 1.34£0.05a 46.66+1.77a 26.96+2.09a 8.32+0.68a 3.36+0.11b 3.07+£0.55a 2.62+0.26a 5.67+0.79b
A CK 1.49+0.04a 37.16+1.76b 13.60+1.23c  8.98+£0.43a 4.92+0.42a 4.71£0.61a 3.93+0.56a 13.87+0.49a
8
Cl 1.47£0.05a 45.03+1.30a 15.96+0.43b 8.65+0.66ab 6.47+0.49c 5.76+0.34a 4.46+0.4la 8.71£1.02b
August
C2 1.48+0.03a 45.93+1.23a 18.53+1.07a 7.87+0.25b 4.31+0.92b 4.94+0.85a 4.41+1.16a 9.93+1.50b
e CK 1.54+0.05a 39.76+£1.03b 13.88+1.80a 7.16+£0.79a 4.24+0.77a 4.89+0.61a 4.31+1.05a 15.52+0.88a
10
Cl 1.53+0.02a 42.27+0.42a 18.46+2.25a 5.25+0.13b  3.15+0.70a 3.54+1.05a 3.60+1.22a 16.01+1.73a
October
C2 1.50+0.01a 43.32+1.80a 15.31+2.72a 4.70+0.38b  3.58+0.64a 4.64+1.13a 4.60+0.43a 17.17+0.98a
a) b) B ck @ c [
20} a 2.0F b
T a
?9 15 a a
[9) b
2
s 100 4 S
=
&
= 51
H
0 L
4] 6J] 8J] 10/ 4J] 6/ 8J1 10/]
J115 Month J115 Month
]
12+ a
b
b
a a
3 c
& b
=
4J1 6/1 8/1 07 4J] 6/1 8/1 01
H 1% Month A1 Month
K1 AR AT IR0 1 ZE 5 AR AR R B 22 57
Fig. 1 Characteristics of seasonal changes and differences in soil nutrients under different mulching treatments
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Fig. 2 Characteristics of seasonal changes and differences in soil erosion resistance indexes under different mulching treatments
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