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Effects of Rain Patterns and Planting Patterns on Soil and Water
Losses in Farmland in the Poyang LLake Plain Area

Chen Yu, Liu Fangping, Wu Caiyun, Wang Zirong

(Jiangxi Central Station of Irrigation Experiment , Nanchang 330000, China)

Abstract: [ Objective] The aims of this study are to analyze the response of farmland surface runoff and
sediment loss to rainfall patterns under different planting modes, to explore the laws of farmland surface
runoff and sediment transport in the Poyang lake plain area under new circumstances, and to provide
scientific basis for preventing and controlling farmland surface soil erosion. [ Methods] 64 rainfall events were
classified using K-means clustering method, and combined with monitoring data such as runoff and sediment
production in runoff plots, the impact of surface runoff and sediment losses in different rainfall types of
farmlands under three planting modes were analyzed. [ Results] (1) The duration, rainfall and maximum
rainfall intensity of 30 minutes were taken as the rainfall characteristic indicators. The rainfall could be
divided into 4 types (type A : ‘medium duration, small rainfall and light rainfall intensity”’, type B : ‘short
duration, small rainfall and medium rainfall intensity’, type C : ‘long duration, heavy rainfall and medium
rainfall intensity’, and type D . ‘short duration, medium rainfall and heavy rainfall intensity’). (2) The
variation of runoff and rainfall of each planting mode was basically the same, and the runoff was also more

when the rainfall was larger. In each month, dry farming mode produced the most runoff. (3) No matter
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what type of rainfall, the runoff and sediment losses of dry farming mode were the highest. Under the types

A and C, the runoff and sediment yields of water farming mode were the lowest. Under the type B, the

runoff reduction effect of water and dry rotation mode was the best. (4) There were significant differences in

the total runoff and sediment loss under different planting modes, and the performance followed the order:

dry farming mode > paddy upland rotation mode > paddy farming mode. [ Conclusion] In conclusion,

compared with the dry farming model, the water farming model has certain advantages in reducing runoff and

sediment, especially when dealing with type A and type C, the effect of runoff and sediment reduction is

more obvious.

Keywords:rainfall patterns; planting patterns; farmland; runoff; sediment loss

K AT ANAL 23 5 ) N0 DL A= A7 1 - B
S5 W wbc LA b B N 2 S I 1 AR BT A RUE I
IR 35 YK S5 Wi A 257 i L B Rk 32 R BR8]
e R E K R A A T AR R R
K R B R P R 2 — oK R T AR
R 3795 . A SRR T R A b K £
TR EEEIR B S 18 A LA T R A
VR TR 588 32 55 R 2880 0 11 SR B R ) 43 S AN TR 2 Y
PR T W TR T R0 6] b 3 458 0 R - SR Dol A R i) L BT 9
AH AN () 2 700 1 2 ol 1 A R 2 368 BSOS ) R ) /K 3
KT, Peng SRS K B, KR P TR R
FI4 R T VY 1 2 T X 0 - R SRk B k. AT
P4 5T T O UK B TR I R X R M T 7R O U Y
RO, g 0T B R R CJ T K SR L P )
T U BB R S T b 3 1T 7 3R VD B B AL, D O
YR T B B R R A A R ) 2 ] R B R B
AT - S84 Dokt () = LR AR

B 2 B AL 2 AT 2 8 s AATT H 25 36 0 i AR &
o R R 22 R A, AR AR P R 45 4 L BE A DB AR
fb. M 2015 4FFF i, V178 44 R0 2 Fef A 1T AR R 97 U
M GUEAEYIEWT Tt U R SR R 4R A
RURER W T AR AR W R 45 0 i AR Ak AR R
2 AT AN TR W 5% 2 B L 76 % [ 8K 25 F 19 42 1k
PERE TR AN [ 1 9 16 080 38 06k 70 850 5 A7 AE 22 S0
I FLA S A Bl A0 2 A Bk A o B R AT X R A B
KERRER MK ERARRE Y, REFEFDHR
FRHH L M R AR A (IR RS A I X I B R RN B L R T 5
P18 42 ol B T 7 — i I AR AU R T 0T A 198 39 1
Her 42 i, AR AN TR) Ak 288 R X O 1D A R R
)10, (2 B W A% R T S [ A 4 P A 2 AR 0 ok
b A5 G RITUR U0 98 2 1) R W) XoF T 78 B I8 5 D X P K
R A R R R g 7 LT RS T [ AR
et T ) DA X0 3, o JCAE VT P 4 EL AT AR R M P A
B CRAE KA SOk AR R O S iFge %t 42, 38 i
BRI 23 L 438 20202021 4ERY 64 3512 foh P [ 1

PF AR IR S YR VD SRR AIE 48 75 A ] Ao AR A 2 L% T 28
A TH Ml R K 3 R AR ML AR TR AT B I
F5TS 980 BH W - Jit DX A P M e A i K e Vb R A pIL A L
B 36 A TH 3l 27K b 0 R AR AR AR 4l

1 #MHE57E

1.1 HRERHER

TR XA T L PG 4 9 K 56 H 0 3 (28726 N
116°00"E) , b Ath 75 BH 18 - J52 DX % H6 °F- S E X P9, B
A DBOIC B 2 3R e A T SR A T
IR S, B R FE 00 L AR SRR 17.5 °CL AR
HREE Y 1 720.8 ho4E Pz k& 1 139 mm.,
ZAEEYET RN 1 636 mm., TR R 49 J1, I
R AERR TR ARG 60 %0 ~70% . - HESE Rl H R
A, A

W XAGBE 9 A A AR /N X, 52— HE
) EA/NX K 12 m, 58 5.56 m, H 2484 g
) TR R R 8 RIAR B b 5 Sy 7 L R A /0N DX TR & A R R
/N DX 22 [0] F B 7K 4 28 I, O 76 3 40 X A1 R 15 1
2 m BRYT . RN IXGE KA 5 AR T 4 R R
MWk = i L ol 3 AN A B AR TR K
AT BRI R AT 2598 160 mm B T 77 A= 14 b
TARTL . AT AT IS HB 1 A7 HEAK 11, 7 (5 3 K B+
IERCELIN
1.2 RXEt

I M 2020 4F 1 HFFIR . & 2021 4F 12 A 45
R E 3 AN, B 3 AR AL, 2 o B (8
D /NER—RBE) KAE CRAE— A — IR 1
KEREAE PR SR H B A 3 IRE A
FAEL it il 3 1) 2 A R WD I 200 S LA O N /N B
L BEWIE 996 TR L FE AL b R RS L R AR AR S IR RS LT
F 730 WIS . A PR AR YRR B I R LR 1,
1.3 #H&RRESHMAE

TEREFE T R] B K AR R R 7 AR A T B R
ERWKFE R & it . T RA 3 RARTAE & 7



20 b O S £ 0/

o531 %

BFAS A5 4 7K A 38 3o K RO AR R KR L SRS B PE Y
A)FE A 1 000 ml B8 R 5 A2 I K RE , B R 3
AEEVHET YRV E R LR AR RS B e vh &, A

sty SR A i B I 148 I 3 BT AR B O R — T
A . IR S AT A B Rl T AR
R 3R T 7 I o T B 45 A S Al

R1 FEMEEKXRIER E % HE

Table 1 Cultivation time arrangement for different planting modes
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Table 2 Rainfall distribution characteristics and runoff rainfall statistics
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Fig. 1 Analysis of monthly runoff rainfall and runoff under different planting patterns
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Fig. 2 Response of runoff and sediment production to rainfall patterns under different planting modes

25 AEMBEEXEREEMED ZEHT

e 4 A, WF S e (3—8 A ) AN [ F A B =X
TR AR AR ENES BRI R K
FRAEB S KR, 5 RAER A A 1L, 2020
AR IR AVERE AN K 5256 1 A 2 A B AR A 5 43 1) ik 2D
T 23.64% 1 16.53% ;2021 4E4F S8/ T 31.21 % F
12.56 % , & PR AU U i 2% S i A AL R 5 42 T
SE—E 2020 4R RAE AR AL B VR R S BN
775.76 kg/hm” , 73 5l & K A5 2R K 548 VR AR Ak
AR B Y 25.40 F5 M1 8.56 552021 4F AR AERE
AbBRPE VR R SR 104,61 kg/hm? , FAERLUFI K

FASVER AL BEAR U i o ) R 24,18 %R 3.03
. LRE NSRRI AEB b B T 1 HE =k
A 1 ¥y ik AR AR WA RO 576.39 mm, AR R YD
TR BV 67.58 kg/hm” 5 5 A 45 2 Ak B 3 AN bt 1
HEAZ AR T B 5 89 . 5K AME R AL BEAE b AR B
BT 39.11%  Yevb ik B BT 23.45 1%,

3 i #

WFoE X BT =2 & 4B 7F 3—8 H,2020 4EF1 2021
EMFFTIE] (3—8 ) B & 43 9 20 5 4 4F B
i 69.58 %0 191,19 %, Hrp 2 plik A R & d K A 1



55 5 ] IV A5 A5« TR R R AR ASE T 7805 B 381 - Ji IX e B K U K 19 5 i 23

GrNch T AAS AL A H AR AR 98,64 %
192,370 . BT 25| kS M 2 A% Uit dwc 1 B Y JEL A L gk
I A 45 R AR 91 45 B 90 3R W b 3R AR I 1 B o
TR ek DR BT A 8 b AR U i R R A 2 () S B
BE AN . AP IEA R AT 2R RILE S, 25 T i
A AR I 5 A T 9 72 A LA A — B, o T
KRR EBE L, 2020 4EH 2021 4F [ W &
Py M B A 6—7 A 5—6 &
3 Fifr A5 X Ak B AR U R K A BIF 5T B R] Y 56 %0 LA
b TEAR SRR BH ) A 2 DX LA T M S AR U I
S B .57 F S0 g B L A R OKC L  RAR
AR 2 R HE AR T B e R
x4 TEMERXZRIEEMRED D SHE
Table 4 Characteristics of total runoff and sediment

under different planting modes
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