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Abstract: [ Objective ] This study investigates the effectiveness of green manure cover crops in controlling runoff,
soil erosion, and the loss of soil organic carbon (SOC) and dissolved organic carbon (DOC) in citrus orchards on
purple soil slopes. [Methods] Based on a long-term fixed-point monitoring experiment in a purple soil citrus
orchard, this study conducted a comparative analysis of runoff amount, soil erosion amount, SOC and DOC loss
amounts under four management practices: ryegrass cover (Lolium perenne 1..) , hairy vetch cover ( Vicia villosa
Roth.), clover cover (Trifolium repens 1..), and the farmer's conventional clean tillage. [ Results] All treatments
reduced runoff, soil erosion, and SOC and DOC loss to varying degrees, with the overall performance being
ryegrass—>clover=>hairy vetch™clean tillage. Compared to clean tillage, ryegrass reduced surface runoff by
22.75% , interflow by 41.21%, soil erosion by 60.37% , SOC loss by 29.29% , and DOC loss by 23.34%. Clover
reduced surface runoff by 21.06%, interflow by 33.72%, soil erosion by 41.87% , SOC loss by 34.80%, and
DOC loss by 24.63%. Hairy vetch had a weaker effect on soil and water conservation, reducing surface runoff by
10.56 % , interflow by 30.02% , soil erosion by 53.12% , SOC loss by 25.85%, and DOC loss by 4.59%. During
the experiment, the processes of soil erosion and organic carbon loss were highly synchronized with rainfall
patterns. From December to the following January, rainfall was scarce, and the erosion amount was generally below
15.00 kg/hm”. In March, with the increase in rainfall, the erosion amount increased to 11.11 — 24.72 kg/hm*, while
SOC loss was less than 0.60 kg/hm®. The rainy season from April to September was the main erosion period. In
June, the erosion amount under clean tillage reached a peak of 221.26 kg/hm®. Although rainfall dropped sharply in
July and August, the erosion amount was still higher than 100.00 kg/hm’. Increased rainfall in September led to a
significant increase in erosion to 201.66 kg/hm®, and the SOC loss was also higher than 5.00 kg/hm®. Under different
rainfall levels, green manure significantly reduced the runoff coefficient and soil erosion modulus of purple soil.
Compared to clean tillage, ryegrass reduced the runoff coefficient by 23.38% —43.89% , and the soil erosion modulus
by 34.91% — 78.81%. Clover decreased the coefficient by 16.75% —42.24% and modulus by 33.31% —61.70% and
hairy vetch reduced the coefficient and modulus by 16.90% — 32.73% and 35.05% — 71.74%, respectively.
[ Conclusion ] At both annual and rainfall event scales, green manure cover crops can effectively suppress soil and
water loss and organic carbon loss in purple soil slopes. Among them, ryegrass has the best soil and water
conservation effect, followed by clover and hairy vetch. However, clover has the best organic carbon sequestration
effect, followed by ryegrass and hairy vetch. Therefore, selecting green manure species with corresponding
capabilities according to different management objectives is an important measure to prevent and control soil and
water loss and organic carbon loss in purple soil slopes.
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AEE BERTE/mm AW /mm
N | i K ST KT
A 1 055.00 65.6045.80a 11.53+0.77a 11.06+1.25a 5.96+0.21a 6.214+0.78a 3.554+0.41a
BRES ! 1 055.00 42.01+2.86b 6.474+0.32¢ 6.374+0.41b 3.674+0.23¢ 4.24+0.28b 2.72+0.24b
EMNET 1 055.00 49.35+5.22b 8.08+0.71b 7.4440.65b 4.47+0.45b 5.01+0.67b 2.954+0.32b
= 1 055.00 46.074+4.33b 6.66+0.70c 7.08+0.63b 3.89+0.41bc 5.17+0.44ab 2.764+0.25b

H: 202145 10 H 2 20224 9 A GBS 48 1 a iy A4 & W15 R30S 6] /NG B 36 R S () A 8 i) 22 53 3k 3910 42 3% /K 7 (p<<0. 05) . Al

23 AEGEEETIEEMMNSET
HE 2 A, LR EEE R E—I T, &
Ab AR W Beof b g R AR R &Y 50.34 00~
64.91% o Horp 2 g (5 B AE 2022 4F 9 H (B =
1102 mm) , I A% Ak B A AR ke HE Ol MR A
(149.21 kg/hm?*) << E M- F (153.41 kg/hm*) << =
B (155.04 kg/hm™) <& #F (201.66 kg/hm*) .
Joi) A BHL 42 8RS o, A AR ok B 9 3R X L R R
300 -

&/ (kg-hm™)

i

[ o

P 3 TR - AR R R e Y 26 4 4R T T
Tt B35 25 (4 R R A S0 B0 P R SR T PR il e K
2570 30.52 t/C km?-a) i T H AR A SE LT #Y £= 4k
PRI 2ok ST il v A ) 5 o, G v PR A2 R RICR R A

# B (60.37%) > B i H F (53.12%) > = it KL
(41.87% ), HAZE R 4b P 4 HE 42 b T 4 4F W 35K
T H A A B (p<<0.05) , 1L 1—3 J 5 % #F &b B8 S
S BME FABEANT 6—8 H B H MK T =04
L (p<C0.05) , AH bb = - FE 4b 3k 2 35 55.23 %6 12 il
o M= F1—sHE2ERTEHE T
b B (p<<0.05) , A b B w2 - Ak 3 /D 36 21.70 %
(C3L
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Fig. 2 Monthly distribution characteristics of soil erosion under different green manure cover crops

/INTR/H RN % S 64.10%0~78.81% , Z& TR T R R 1k
75.78%0 5 1M = I FLAE/INF /RN A G SR AR X 55
AN A 33.31 %0 ~36.87 % ; B+ FE/INFN -2 W R #
RO TR B RO AR REAR 50.31 %0 ~71.74 %0, 53
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24 AEZEBBZ=T BV KFE

Hi P& 3 RT 0 56 0 a] RN S 1R 5 | R R
T 5 A5 19 U8 V0 Hr ) SOC T it 43 55 bl 5 4 I8 A ) 5 [
AU R J5 it A JEE TR 1T 1 0, DA o A 4% o 58] 24 K B % 1A
i P G B 35 A SOC I 1 43 O K 2 T
B, &b 34 ok 88 SOC - 34 Joit 122 43 B3R 4 X L 36
by PR FE L (47.93 g/kg) > B H T (42.60 g/kg) > =t

B (40.16 g/kg) =T B (35.40 g/kg) . AH AL T HoAth 4b
BB A D i 2 228 A i I (5—9 D
SOC JFi 43 B die i , 7 13k 55.26 g/kg.

20224 7—8 J , 125 i 76 1 DA 215 1k T B i ok
77 A ARl ) I T S B F DK R T 9 T
() 4= 1 (149.21~201.66 kg/hm*) Flf=-th 43 SOC
Jot et A B A L 2 T ARk 3 SOC it it 43 0k B 32
#(58.28 g/kg) > B M 1 (48.29 g/kg) > = M- H1(42.90
g/k@) > #(33.24 g/kg) , T AR B 3T FEAR I .

®3 TEMEMBEESRTEE T MG ERNTESMKR

Table 3 Soil erosion status of citrus orchards on purple soil slopes under different rainfall intensity levels

LR/ (t-km *a D

Js:]
AN i K 7 KR T

H HE 18.13+1.28a 30.5242.78a 21.9841.90a 27.7442.29a 27.2441.86a

B 3.84+0.39¢ 10.94+£0.73c 9.70+0.88b 6.724+0.60c 17.73£1.27b

EMHET 5.12+0.41c 13.72+2.47¢ 10.92+1.86b 8.71+0.34c 17.69+£1.27b

= 12.09+1.10b 19.40+2.47b 8.42+0.90b 12.56+0.67b 16.22+0.25b

100

A
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2 A LR

C % R e
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Fig.3 Monthly characteristics of soil organic carbon loss in eroded soil caused by rainfall events under different green manure

cover crops

40 A, DOC Hi R IR R £ T (A
2570.00%) , L& M7 5 b =& 40 4 498 b I 1 ) DOC
i (p<<0.05) , DOC 1 Hh I # 4K 8 X L ok = nf &
(37.45%)>BF 8 (30.33%) >FMH 1 (14.56 %) ;
77 Hl F A2 i v R R AR B A PR, B Rk 4.320
EMHETFM =R DOCHLERR R A D E® TE
BEAb 2, 0T i 5 B 0E 3 R = b A A K s i
T v ) A 3 2 R 2 WA M A BIL ST, A I AE R
T AR It = v B e A OG o

SOC M DOC #ARER (& 5 IR , A A 40 35
X 28 45 B R A el SOC A DOC i 2k BAT KA AR
B . AU BT R BRI 5 = RE(29.74 960>

A R(26.34%0)>F M H ¥ (15.33%0) . I, A
BB 30 2% 32 22 DL BE A% 3 3 2K 1 DOC i £ (/5 L
49.56%~55.85%) c MANIRIL R IE Lk F , SOC # 4K
N b B Ry = B (34.80 %) > B S #0(29.29 %) >
B T (25.85%0) , LR M0 78 25 B TE B A B D PR AL
SOC Bt 2 i (p<<0.05) . DOC #E AR X R BA =
R (24.63%0) > B & R (233400 > B H F
(4.59%0) , LR N 78 55 105 B b 3 5k 2 Ik DOC B it 2k
1 (p<<0.05), Horpr = i R 2 w0 DR e s
25 ARAGEEETARE.LEE M. .SOCH

DOC ik = BT

JEVAT SO0 45 R S s, AR EL T R Ak B B R M
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£ 90 B 45 R Gk 22.75% CIEl 1a) | HE o 3 BH 2 % ik
41.21 % CIEl 1b) Fil -+ 3842 ikt BH 4% 63K 60.37 %0 (1€ 2D,
Yok 3 Fh &g B 7 55 45 B b i, HLEL SOC #3k %Gk
29.29% (£ 5) .DOC #FK A1k 23.340 (£ 5), =
FESOC # AR % (34.80%0) K DOC #3k % (24.63 %)y
oA 3 & A o A PR A v (R 5D L (H I B s,
S5 42 ol T B AL AU D 41.87 Y6 (BT 2) , H b

FAR U B 3k 21.06 %0 CH 1), 48 v 3 BH 2 5% 3k
33.72% (& 1b) o T 25 T s o 498 43 okt BEL 4 28028 (B
PRy 53120 B AF M (IR 2), 50 B ik BEAH L, 3
FAR VLB A AL 10.56 6 (P Ta) 39 Hp it BH 422 5041
%7 30.02% (& 1b) , SOC Ak ALKy 25.85% (£ 5),
DOC # 3R ALK 4.59 % (£ 5) , ¥ 3 Fh & L 78 = 45
AR

R4 AEFREEZ=TDOCHREEIHE

Table 4 Characteristics of DOC loss under different green manure cover crops

1 F AL Herh
fib 7
WK/ (kg-hm ™) AR /% WK/ (kg-hm ™) AR /%
REE 7.7640.35¢ 33.42 15.46+0.67c¢ 66.58
EBMEF 9.944-0.45a 34.39 18.9640.66b 65.61
=R 8.9540.45h 39.20 13.88+0.71¢ 60.80
H 8.11+0.59¢ 26.77 22.1940.86a 73.23
K5 ARAZEBET2/MEEERKSNLEGNHRREEE

Table 5 Total soil organic carbon loss in two green manure growing seasons under different green manure cover crops

by S0¢ Ok b
Widedt/(kg-hm ™ WRE/Y% WK/ (kg-hm ) Wik i L/ % (kg-hm )
AT 21.80+0.23b 48.42 23.224+1.02¢ 51.28 45.024+1.25b
EMHT 22.860.34b 44.15 28.904-1.12b 55.85 51.754-1.46b
= 20.1020.33b 46.83 22.8341.16¢ 53.17 42.9441.49b
T 30.8340.49a 50.44 30.2941.45a 49.56 61.121.94a

3 i1 2 U 1Y) Lz BEL 42 e T AR X A BR A DG, S B A5E 4L B

3.1 SRBEE =Xk 7 kR PRI R AL

AN TR) 2 A DR 7 25 R A W R AR A A 2
SR B R A K B AR RO . AR s, B
2 A TS AR it R A A ok 1 A ) OR B o I
5 B A R A T A B T b SR — B, B AL P
B A 29.75% , LR L 61.46 %0, B
FMRARAAG THRKMES SAEwE XriEsE )
5 N AR BE R R, BERLEI2AH
A K B 55 3 15 70.00 % LA L I s A 3842 okt R L4
IR 53.91%0 . 3 H vy S AT AR el i 4 7 5 L 4—6 A
g R B B IF 46 ), e i A 55 R Gk 91.33%6~97.04%,
b e A% i BHL 45 R 3K 14.01%6~30.33 % , 48 1 9 BHL#5 R
ik 30.35%0~75.64% , 1 {2 il BH 4% #23K 59.10 %~
78.15% o Wk LA AEUORF oY W, M A wO7E B K U Bk
8 BEAR 24.84 %0 #2 i 4k s ZHOU 4598 3R B, B
it ATFAE I G AR 8 2 70.00 % , 4= ik
W29 95.00% o BRI, A BIF 5 v AR B o ) O
FHXT B, AT e 5 8 22 RO AE S B H ) 2% 10 1 3 2
b HL o AR AR AR [ 45 - HE R SR T Y G (RN

A5 LS T ) IR T W T AR ok ok R 5 A Al g AL
il 1Y 22 5 o 7T—8 H JE A 9], PR 2 RLERAOE i K K
B 2 G B b e AR A BHL 458 3R 3K 47.99 00 ~48.72 0%, 1
L B 3k 22.22%0~35.32 %, + HE4R 1l BH 5 K5k
78.79%~80.30%0 ;9 H JiF figt AR, g% IE Ab # K + 3 K
HHESEHTS .

= B 7K DR R D) B AE A [ B D) B AR
N RO R B, H AR T BH 2 %R 3k 30.88%6 , + 1%
2 i B 95 R 3k 41.87 %, 13 45 FH KB 6 4~ A 1 R 4f
Hb e T . LTARUSITE = 0 e XM AR [l (14 F 5 R
=i AN RO D AR U 18.50 %, /b 4 3 4= ik
66.70% ; SILLER %5 ffF 57 3¢ BT, — i 5 4k 41 4 xof L
W A2 50.00% , I >+ HER i 77.00% . 2021 4F
12 =845 094 K WA JF 46 00 8 56 5 & ik
82.41%~98.69% , HeA R #E /K 43 T, I H I AR
RAE L HE P OE R AR T K GE E I K 4 [ bk
19T 2, (0 H 5% 4 0 AR AR 0 28 A B 1 B R 1l 31 fim 7K
Sy AE L IE RS B ) A AKCRE 9% I BRI K 43 DL 3
SRR W I P i UK i F S s AR G = A R

http. // stbexb.alljournal.com.cn



o5 2 1

A AN [ 2 L 0T 5 (0 e T AR el e AR el AT WL G ) 22 S R R ) 283

SO g Y, I 3 v g BE 45 88 31,7500 ~84.11% 4
NADERI " fiff 58 & W1, = 00 5 FF 48 0 42 30 0 2>
39.73% , + HEAZ ok /0 79.98% , 5 A 5T = HAF
A6 W1 4% 0 BH 45 R 1k 27.75% |+ HE AR bl BH #5 R Gk
55.14% M SARFE , o1 585 = im0 7 A K0 R T 46
130 2o 7 2 4 A A R T P )R R A I AR
WA K, S EESA XN ERN, 5R
g I 4 W b KO R T+ R R ) (141,306~
189.74 %) k3 5 HAT BT B 11 63.81% , HAUR 5 R
W B VIR G A UE T A 5% 5 Rk 4 A oA 38 2o AR R
BAEX H R v B E R . 80 7—9 FJE 1, =
R ATE 5 A K, 3 BT AR Ak S X I 55 3R AR T
(bR RE 0, e B b AR I BH 5 R 3K 20.00 %0~
35.00%6 o TF S 3 A A I B2 42 2 N KL i S I 555
JE A b P R A e ) S 4 = e B K AR R RE
MHZ T, — 4B 3 74 Y R sk, 5350
K AR . AUFE 4 A JFAE IR 55 A
98.25% , BLI B i 2 T oK £ AR RR AR 38 B e AR L AR
FH#% 385K 52.48 % . L IR i BHEE 2 R 39.21 %0, #FA
JE R L R AR T — DI 55 . AR TR B R
12 25.66 % , TIER A=A Ry 53.12% , 5B HE 14
KRB YIA S, SRR =0, B T8
FEAE IR IE J e 2 o B, (E L SR B A K AR M R BUE 2
SEAR R b, XoF [ R A B S AR ORI R E R R
AR — o BRI R A R DUJE AR G B 2 R
AR I LA 0 04 5 - BT BY SR E , T RE R K £
PRFFDIRERF S AN B 24T 25 SR 0 1Y) S AL 1 T 7 o
A 5T 38 8 R 56 0 Wl b R A Pl AR T R R R
2 B & JIE 7 5 6 A [) W 58 %) o o PO e R Y
BWIER 5 BB 70.00% , k32 EE 6 4
BB 5T K B, M R AR O R R O X
U 1) 68.30%~77.10% , 5 AR B 58 i 5 b 45 (5 +
T HEAH X IR S R T A G . R TR AR
B MG HE b R R S IR Ab BR A T BE O 2l
30.02%~41.21% , FE T FH F S AL R 4 2 32
-8 3 AR - b AR AR A L B 2 R K T R
AT BELAS 7K 43 A 38 FHE rp it it 5 2% U0 AH O, b 2R
FEM R AN FRIE 100~110 em. WA [7] FE 445 2 5k
B, R N0 I 2 IR A I 2R R - AR el (R B R
IR REAR . (EAE AR T R i 06 0 ), 3% 22 1Y)
ANFR AR R 2 KA FRA BRI ORI, H R
BV T 555, 0 A0 4 0 A A A R AR R KO
Ut , B T B 5 B Ak R A2 3, 5 250/ R AR A AR R AR
WEZWMER . MR, KW BEWMKENEZLEETH
ZE A B E R S TR, B IR A, £

HEZE WOV SR 2, SO HT W 00 AR BE W R B
iR I N 7 o e R e o SO IO | T o
Tio BEELG S BUNW AR R AR R R RO T
by TR S G, B T AR I B O A R — 2, B R 2
FHOK £ RN e BB WA, 5 H R R &R
A, 5 YAN SR CHEN 25810 B BF 58 45 B R [
SR, A TR A0 AR R A AR g A Ok, E v A o [ T
T AR U R O 48.85%0 2RI HE 2 89.79%0 o MR A i
HAE T RNF ZET TR RS ROk IR0 58 |
VB F e 2 12 30 0 1 O o T 4 98 42 ol A 0 1) 728 £k
MRS Z ANFE MR, TEAAWEET, £
A2 b ply T o D S, BRI U U R i AH A o
I R T 3% 22 AR RN & 1R R A (e e S R 1 A
Aib AR Db R KL e A e o 5 A R, R L TR
T R AR AR AR BORAIR  E F T s ) R L G
NG R Y AR TR K IR AR 1 R AR L R
Tl Bl 7 B A SRy DAAR i el R 2 S DA 51 R R Z Y
Pe bk A2 TR 2 T

PE— 2 W B, S I8 A 7K AR B R 2% AN UK
BUAE A2 9 5 4R ki A k2D, 38 R A X 4 A
) S 0 s G i A ML AR AR I L DL R AR S
R G55 D Re g $E T, A5 G o+ Rk BE ) BT
FKHRE S R +E - T .
32 FEBEXNAERXENBRTXNOEIE

L% 1 7 o 3 2o a0 4R ol o R ol - MR R
P, B BRAL SOC ik ™ ASHF I 2 B, 4R T 45 15
SEH L SOC i 2k 7.97~10.73 kg/hm?, Hivp = i %
B R R L ik 34.80% . B AZ RUR =t RBH 45 SOC
RSB K LR MR A E 2R Z P DL B
R 25 R 09 P T PR A Rl A AR R T D R
S, DA 0 20 A LB B4 3E 2R 5 T = I 6 ) 3R Ao - 49 A
5 OFUHE 0 AR A P O R R DR A A B kA AR
SOC Wit 2k AR X A b, R & 27 B A3, SOC
TR HIL 29.29% o WA ST SE R LA R
TEB G 33 dJE e s B, SRR 34 70.46 %,
5 AR o rh B 37 B A BN SOC i 2k it AH ERIE
B R i SOC #ARR R W, 22 RO DR AL 45 AN
ASCUR 0 R, B8 45 5 3k () AR R A 4% 1 4 058
Vol /0 85 Bl V8 VO U K B DDA G . BB 32 RN R A 3
SOC i K 9 /b vl e 5 H oy Z 4 A EY, O + e it
SOC 4 24 XK. LEDO S5 B £ W, Z4E 4
YER 1 atE B39 i SOC 25 20.00% ; SIDDIQUE
VR R, JC I 2 4 AR VR W ) BE R A Bt 2K A 4n
fif , 5 1 aEAEWAM L, B3 1 SOC fif & . ASBIF 5%
iR Y5 FRg w8, - SR Sk A B AR
SOC it 2% 77 T A8 3, ml fig 5 AR R 20 06 0 1 i 45

http. // stbexb.alljournal.com.cn



284 KRR

840 %

VE AR 3E R P SR AT 1 3 s okt SOC I P47 4 6, i
FE S RN 2 B i R B S SOC R E . B
HF 1 SOC #AkBe Iy A X R AL, (L hy 25.85% . 5
O E = Wk JE DKM A 0 T 9 & AN ], b ke
W =R T SOC M EFRE 1, W BE S +
ek AR 4 i 22 A O, S0 1 <72 mm H 3R R R X A
Z B M 7 BB AR BN SOC [ 47 58 10 55 .

5—9 F JE ff 1, 1= bl £ 3 SOC i i 0 B0 i 55
1 2 A R I ) 3 R AR R AR R ) A5 R, B
JE R SRR A R, Hoh 7—8 A I E A T
5T R b3 nT RE S 8k 4 HE A R AR AR e R AL,
R IT R 2 Sk A R R AR 9 H
M B 3 T A AR B, 0T T AL R A SR S R
AR BAR i, S B B SOC 18 58 0 I R B 2k .
e B % 5 R T 55 5 S o Y 3R R VE
8 AR e T e AU, 2% WY A DA % E A [ e s )
i, WA 200 25 A R i S A2 1) 2 N 52 1)

DOC ¥t & it 32 5 R W A7 0, B A
8 S 5 AR SE DOC Bl b it i 2k 5 L
60.80%6~73.23% W45 R — B, &L AT i iE o 1 2%
TG B, 360 - HE B 3 Pk FUE g B DOCH ™| i
FREARDOC W& . ABF5E & B, 46 A0 7 35 #k 4K
DOC 1Y F 25 A2 @A IE i b 19 DOC,DOC
UM AR R X b O <ok R (37.45%0) > B R H
(30.33%)>F M 1 (14.56%) , H = # f DOC
SRR AR A O B R (24.63%0) 0 MLES R =
I 5 A R AR DOC B HGIR H A 56 o Xl ¥
WFFE B, = ik FEXE i £+ 58 DOC Jy 1w 3 K
w5 1 BB, H X > DOC B 2K 5 7k o 58 45
e A SR Bl A0 B 55 26 W, = I R A R AR, DOC B
TR A ) B T S R A 5 R T AR T
7Bk B B BF ST R, = B C/N LB, 5 T8
fi#% , B 90 d B JoT et SR AR 2D % 35 80.69 V6 , Pl B ik
DOC, 5 AWF 53¢ M [7] 48 7 = I 50 3 s B 3 I it 0K 3
TG P B P Ak 0 R v (AR B ST — 2P R L, X
DOC 19 84K % d =, 28 B = i JEAE B DOC 1 )
B, 0] BE A AR AR - VR B R S ] R
W B 55 1 Re T SBR[ A Sh AT . A
Bz R, BE R+ 5 DOC i 2k 1y # 3k F AL K
23.34 %, 5 H A Y C/N Fb FIE 18 1Y 16 ik 5 5 2 1)
e, SR F W FE W 5 0 Fh R R A B} & e mT
&5 L DOC & & HAN 5T & F X DOC ik
(18 2R R A A B, T2 A PR R 1 1 i
TR = B C/N H, S 3 DOC B B HCHE A%,
17 98 55 % +3E DOC Ji 2k i 8K BE J) o ASHIF 5% vh 4 1

B 0 i R AR T DOC AR RO B 55 , T 58 15 B i B
W R SRR A T 22 B A O, B R A T 4 P 7 a5
i A 58 A A K

{E15 0 B 02, X k> SOC FTDOC i 2% 1)
TUBRASAUHE Tk [ 2, 0 7 T H A B i A 5 5
b o L AU PR S i )5 e Ak R A BIL ST, R MR
PR ORI . BERERAR AL A LB
O fire FEL B e K, o R OB IR S A B 2 43 5 T B
T 45 TR N0 B R R H AR R i B Bk
A BT B RARTE B, P9 A DL o 52 0 Ak 53 i o
4 45 it

1) 3 Fh & T 7 = 5 ot 127 B A 280 BHL 42 7K 4 3 2k
AOUBRIR R o FEK L ORFFJ7 I, 5 05 B AL B 1L, Hh
F A UL R BH 5 % Ry PR AE BT (22.7500) > = Rf BE
(21.06 %) > F 25 T (10.56 %) ; 58 v 3 Wi 2 B 4 %
B (41.21%) > =M RE(33.72%) > B M- E T
(30.02%0) 5 - 3 (=t BH 45 %8 S SR 22 B.(60.370) > &
M3 T (53.12%)> =M% (41.87%) .,

2) AR K R RE Iy Ry, oo =, 42
T 2B U R g S R (38,74 % ) > = #E(33.28 % ) >
B T (27.04%0) 5+ HEAZ Dl A5 0 M) vk R Sy JE A7
(61.04%)>F M3 1(55.28 %) > =IHHi(45.32%).,

3VTEA HURK [ 45 75 18, 5 15 Ak BEAE L, SOC #

IR h = nf B (34.80%) > M 32 H(29.29%) > F if
4 F(25.85%); DOC # 3R Fhy = 8 (24.63% ) >

& H(23.34Y0) > F M H F (4.59%) , = H A A HL
i [ 457 8 0 dpc g, JL RO TR R

LA ORAE AR A 1 B E b, 2k B AT AR Y
L B4 11 £ I o 288 2 7 42 5% €8 - B oK b KA LK
R 1) B e
5% 3k

(1] 3RAG L ATPRE , A8, % RS ORI AR 0 5 0+ £

PR R AR E PERY SE [T ]. b B AR 2 A0 2 4R, 2013,
21(2):192-198.
ZHANG Y, HE B H, WANG R X, et al. Effects of
across-and along-slope ploughs on soil aggregate stability
[J]. Chinese Journal of Eco-Agriculture, 2013, 21 (2) :
192-198.

(2] FRIEZ, SRAE, e /NE 5 00 L BB b - ) B o s

(1) 748 S5 % = S 432 fol g o 197 (). Al AR 2 4R, 2009, 25
(5):54-60.
SU Z A, ZHANG J H, NIE X J. Response of spatial
variability of soil physical properties to soil erosion in
purple soil slope farmland[J]. Transactions of the Chinese
Society of Agricultural Engineering, 2009, 25(5) : 54-60.

[3] ZHE,XEE, B, 5 =k X PRBOK 1k

http. // stbexb.alljournal.com.cn



o5 2 1

A AN [ 2 L 0T 5 (0 e T AR el e AR el AT WL G ) 22 S R R )

285

[6]

[7]

[8]

(9]

[10]

BA I 25 A SR AT [T ] B2 4R, 2008, 63(5) £ 502-513.
LIY C, LIU C X, ZHAO C Y, et al. Spatiotemporal
features of soil and water loss in the Three Gorges Reser-
voir area of Chongqing [J]. Acta Geographica Sinica,
2008,63(5):502-513.

HUA K K, ZHU B, WANG X G, et al. Forms and
fluxes of soil organic carbon transport via overland flow,
interflow, and soil erosion [J]. Soil Science Society of
America Journal, 2016,80(4):1011-1019.

FEAIU RN, 55 . 1 8 SR 43 BE Hb R AR TUR R AL
P55 45 1 i O 5 8 R [T ). ARk ML B A= 4, 2016, 47
(6):67-82.

WANG QJ, YANG T, LIU Y L, et al. Review of soil
nutrient transport in runoff and its controlling measures
[J]. Transactions of the Chinese Society for Agricultural
Machinery, 2016,47(6) :67-82.

KASSAM A, DERPSCH R, FRIEDRICH T. Global
achievements in soil and water conservation: The case of
Conservation Agriculture[J].International Soil and Water
Conservation Research, 2014,2(1):5-13.

LI L Y, CHEN P, WANG K L, et al. Gramineae-
legumes mixed planting effectively reduces soil and nutri-
ent loss in orchards[J]. Agricultural Water Management,
2023,289:¢108513.

X Fi . 2% JIES 8L 6 X 2 € 0 e At A ARG ] K A DR AR K R
TR R BN (D ] K PR R, 2021

LIU R. Effects of green manure cover on soil and water
conservation and nitrogen and phosphorus loss of citrus
orchard on purple soil slop farmland [D]. Chongqing:
Southwest University, 2021.

HANCOCK G R, KUNKEL V, WELLS T, et al. Soil
organic carbon and soil erosion: Understanding change at
the large catchment scale[ J |.Geoderma, 2019, 343:60-71.
SeANIR AR, IR, S5 TR 6 Z1 S R U v IR
K KA L R RS AR R 5 (J]. R 24 4R, 2013,
50(5):900-908.

NIE XD, LIZ W, WANG X Y, et al. Effect of rainfall
intensity on soil loss from slope farmland of red soil and
organic carbon enrichment in sediment [J]. Acta Pedo-
logica Sinica,2013,50(5):900-908.

MR 22, b,V 55 25, 55 T 0 R 30 8 S 20 196 ke Bk b
R M A R [T]. ek TR 224, 2017, 33
(9):141-146.

CHEN X A, YANG J, TANG C J, et al. Effects of
rainfall intensity and slope on surface and subsurface
runoff in red soil slope farmland [J]. Transactions of the
Chinese Society of Agricultural Engineering, 2017, 33
(9):141-146.

WA R WA AR S, AR AT N MR T R R I
BBtk ST F% X A ] 48 S0 it 7 g iz [T ] 7K PR e 22 4l

[13]

[14]

[16]

[17]

[18]

[19]

[21]

2023,37(4):124-131.

CHANG M Q, HU R, XU J W, et al. Response of soil
organic carbon migration to different management mea-
sures in newly developed orchards in red soil slope [J].
Journal of Soil and Water Conservation, 2023, 37 (4) .
124-131.

K5 WIURETE K SO, A5 R IR A X 5 8 -
Ul AL D8 VD HE T e [T ). K R R EFAT ST, 2024, 31(5)
164-172.

ZHANG M, HU G Q, ZHANG W T, et al. Effect of
long-term vegetation coverage on runoff and sediment
reducing ability of purple soil slope [J]. Research of Soil
and Water Conservation, 2024 ,31(5) :164-172.

FEHRE B0 R A D b 2 A B o ) K 3 G LA M T
JE 15 REBIIR RO [ D ] B R P K2, 2023.

CUI C. Effects of green fertilizer cover on soil erosion pre-
vention and heavy metal pollution control in purple soil
citrus orchard[ D ].Chongging : Southwest University , 2023.
DE BAETS S, POESEN J, MEERSMANS J, et al.
Cover crops and their erosion-reducing effects during con-
centrated flow erosion[ J].Catena, 2011,85(3):237-244.
W R, TR E R, A R TRl SR AT R T AR ) 3%
IR NG R AR [T ] A6 T7 bel 22, 2021(21) - 86-93.
YAO D J, ZHANG Q, ZHANG A H, et al. Character-
istics of water leaching and nitrogen and phosphorus
leaching in soil under different green manure in full bloom
[J].Northern Horticulture,2021(21) :86-93.

ZHOU Z C, SHANGGUAN Z P. The effects of rye-
grass roots and shoots on loess erosion under simulated
rainfall[ J].Catena, 2007,70(3) : 350-355.

LIHY, ZHUNY, WANG S C, et al. Dual benefits of
long-term ecological agricultural engineering: Mitigation
of nutrient losses and improvement of soil quality[J].Sci-
ence of the Total Environment, 2020,721:e137848.
SILLER A R S, ALBRECHT K A, JOKELA W E.
Soil erosion and nutrient runoff in corn silage production
with Kura clover living mulch and winter rye [J].
Agronomy Journal,2016,108(3):989-999.

NADERI M N, SADEGHI S H, ERFANZADEH R,
et al. Deciphering runoff and soil loss processes during
various phenological stages of Trifolium pratense at small
plot scale [J]. Soil Science Society of America Journal,
2025,89(4):e70100.

B XA, X S, 55 SR L R I RS AR A
M- A RS PERERT ST (7). Bl 244, 2023, 32(8)
82-90.

WEI Y, LIU Y B, LIU X H, et al. Study on shear
strength of root-soil composite of Dolichos lablab and
Medicago sativa in purple soil region [J]. Acta Pratacul-
turae Sinica, 2023, 32(8):82-90.

http. // stbexb.alljournal.com.cn



286

PSRV R 3

840 %

[22]

[23]

[24]

[25]

[26]

[30]

R R X 58 € - A A8 bR PR R B R 43
PRI (D ] ARV R MOl B 27, 2024,
ZHANG Y. Effects of intercropping on soil and water con-
servation and nitrogen and phosphorus nutrient loss in oil tea
forests on purple soil slope cropland [ D ].Changsha: Central
South University of Forestry and Technology, 2024.
KRG, TS0 25 SR R K R 5 4
BT 7 7 b e [T ] TR 2 B B A, 2025, 42
(6):87-93.

ZHENG Y, LI L, DING W F. Effect of soil and water
conservation measures on runoff and sediment yield from
purple soil slopes under different rainfall patterns[J].Jour-
nal of Changjiang River Scientific Research Institute,
2025,42(6):87-93.

YAN Y J, HU Z Y, WANG L J, et al. Impact of
extreme rainfall events on soil erosion on karst Slopes: A
study of hydrodynamic mechanisms[ J].Journal of Hydrol-
ogy,2024,638:e131532.

CHEN H, ZHANG X P, ABLA M, et al. Effects of
vegetation and rainfall types on surface runoff and soil ero-
sion on steep slopes on the Loess Plateau, China [J].
Catena, 2018,170:141-149.

MARQUEZ-GARCIA F, HAYAS A, PENA A, et al.
Influence of cover crops and tillage on organic carbon loss
in Mediterranean olive orchards [J]. Soil and Tillage
Research, 2024 ,235:e105905.

WA, EAR AT 2 WD SR T R S H e R R A B
BRAELT] A 5F,2019,38(6):37-45.

BO JJ, WANG J, FU X. Decomposition and carbon
nitrogen nutrient releases of two green manures[J]. Eco-
logical Science, 2019,38(6):37-45.

LEDO A, SMITH P, ZERIHUN A, et al. Changes in
soil organic carbon under perennial crops [J]. Global
Change Biology,2020,26(7):4158-4168.

SIDDIQUE I A, GRADOS D, CHEN J, et al. Soil
organic carbon stock change following perennialization:
A meta-analysis [J]. Agronomy for Sustainable Develop-
ment, 2023,43(5) :e58.

FAA T 2 AT T ik A DA ARG el - 3 A ML Bk Y [ 45 R
U PER S [D ] R VR KA, 2024,

SHAN Q. Impact of applying green manure on citrus
orchards’ anti-erodibility and soil organic carbon reten-
tion in the three gorges reservoir area [D]. Chongqing:
Southwest University , 2024.

THIEBEAU P, GIRARDIN C, RECOUS S. Water

[32]

[34]

[35]

[38]

interception and release of soluble carbon by mulches of
plant residues under contrasting rain intensities [J]. Soil
and Tillage Research,2021,208:e104882.

FET16 BN, £}, % ORI 2% 8 F 25 6 1 5%
Ho T VA PEAT LB G R AR [T ] BRBERL 4, 2021, 42(2)
967-976.

XIONG Z Y, ZHENG J B, WANG D, et al. Character-
istics of dissolved organic carbon loss in purple soil slop-
ing fields with different fertilization treatments [J]. Envi-
ronmental Science,2021,42(2):967-976.

fp U, IR, T AL ORISR EORAE R 5
0 TR AR G B T A BIL R T R AR [T ] K A AR
FFa#4i,2019,33(1):91-97.

HE S Q, GONG Y B, WU W H, et al. Characteristics of
runoff and dissolved organic carbon loss in purple soil with
different slope gradients during maize growth stages[J].Jour-
nal of Soil and Water Conservation, 2019,33(1):91-97.
LIU X J, FUZY, ZHANG W, et al. Soluble carbon
loss through multiple runoff components in the shallow
subsurface of a karst hillslope: Impact of critical zone
structure and land use[ J].Catena, 2023,222:e106868.
XD, B & EAH I, A5 AR A B R R Y
ZRENE BB T S 2 O S R [T A B SR S IR R
#2,2021,27(10):1792-1805.

LIUY P, MAO Y F, HU Y L, et al. Effects of grass
planting in apple orchard on soil microbial diversity,
enzyme activities and carbon components [J]. Journal of
Plant Nutrition and Fertilizers, 2021,27(10):1792-1805.
KRB KR, A B, A T b SR R I S i A A
PEA LY B0 B R A [T ). Bk A} 27, 2021, 38(8) -
1459-1468.

ZHANG R Q, LIU C, LI X, et al. Characteristics of dis-
solved organic matter release during green manure decompo-
sition[ J | .Pratacultural Science, 2021, 38(8) : 1459-1468.
HERT, PR 2, 8 H N, 45 R Bk B A ) 45 A ) S A B
Ir o3 B AE IR 5T [T ] VTR ARk B 2%, 2019, 47 (1D
294-297.

HONG L, CHEN LL H, CAO J P, et al. Study on char-
acteristics of decomposing and nutrients releasing of dif-
ferent green manures in southern orchards [J]. Jiangsu
Agricultural Sciences,2019,47(11):294-297.

7ZHOU X Q, CHEN C R, LU S B, et al. The short-
term cover crops increase soil labile organic carbon in
southeastern Australia[ J].Biology and Fertility of Soils,
2012,48(2):239-244.

http. // stbexb.alljournal.com.cn



