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Fig. 1  Schematic diagram of splash detachment test
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Table 1  Throughfall and splash detachment rate as affected by soybean canopy at different crop growth stages
T
Splash detachment
K I EFEH ,
rate under soybean canopy
e 3 o Wik T 548 132 ZF 375 T 5 R0 1k
= R el H X =TSy
Rainf IT . | Rainfall Average # % Splash E )
ainfa = Observation 1 R -
5 s intensityabove throughfall detachment rate W o 3 4
intensit Growth stage date LAI ;
7? o 8 " the soybean intensity under in bare land Average splash 75 5% R4
(mmh™") (yy-mm-dd) canopy the canopy (gm~2h~1) detachment rate Coefficient of
(mm h™") (mm h~") under soybean variation
canopy
(gm™?h™")
WAL
Initial blossoming 2007 -07 -30 2.16 41.25 33.81 512.5 264.6 1.04
stage
FEAE )
Full flowering 2007 -08 - 10 3.77 40. 60 31.82 469. 8 187. 4 1.37
stage
40 .
e
Pod bearing 2007 -08 -20 5.21 39. 86 32.35 393.0 132.6 1.78
stage
I kL
Initial pod 2007 -08 - 28 6.51 40. 24 30.09 457.0 106.7 1.21
filling stage
SF-#) Mean 40.5 32.02 79.07 458.1 172.8 1.35
iRt
Initial blossoming 2007 -07 -30 2.16 79. 86 65. 39 2345 977.0 1.19
stage
FEAE )
Full flowering 2007 -08 - 10 3.77 81.56 70.33 2149 919.3 1.26
stage
80 £k 3]
Pod bearing 2007 -08 -20 5.21 80. 24 67.38 1856 744.5 1.22
pod stage
g
Initial pod 2007 -08 -28 6.51 80. 66 61. 40 1798 584. 4 1.38
filling stage
-1 Mean 80. 58 66. 12 82.05 2037 806. 3 1.27
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Fig. 2 Relationship between LAT and average splash detachment

rate under soybean canopy as affected by rainfall intensity
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Table 2 Regression functions between splash detachment rate and throughfall intensity under soybean canopy as affected by rainfall intensity

H:-F W Growth stages 40 mm h ™!

80 mm h ™'

A A Initial blossoming stage DRy p =4. 5121 +112.02

JEAEI Full flowering stage

R2=0.081 F =2.299

DR, =28.1591,;, -864.24 R2 =0.489 F =24.918*

DRy, =8.1571py; —72.124 R2 =0.468 F =22.903 ** DR, =26.0781;; -914.73 R2 =0.420 F =18. 839 **

25321 Pod bearing pod stage DR =7.717 1 =117.00 R2 =0.478 F =23.808 ** DR, =19.4331,, -564.87 R2 =0.627 F =43.675"

U5k B Initial pod filling stage DRyp =2.7281py; +24.607 R2 =0.175 F=5.519"

DRy, =15.9571y -=395.35 R2=0.754 F=79.779 **

T DR WAEYE T4 SR 2 g m ™2« b Ly, SR T AR 45 5 5 TR, om min ™' % 2 p <0.05 B F KT wx A p <0.01

12 %K Note: DRy, stands for splash detachment rate at each monitoring point under soybean canopy; I,y for throughfall intensity at each monitoring

point under soybean canopy; * for at 0. 05 significant level; and s for at 0. 01 significant level
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Table 3  Characteristics of splash detachment rate in different regions under soybean canopy during the whole growth stage
L R PN A 411 S B o S N 1L SR S R 1B e B S O P AR A B
ok TR SR i Splash detachment WK Splash M F Kk mhd 2R Average splash
Rainfall a rate in the region detachment rate [, {f The ratio of splash  detachment rate
HFH W Growth stages FE 8 Leaf
intensity direct under in the region detachment rates under soybean
area index
(mmh™") the canopy between rows  in the regions between canopy
(gm™2h~ 1) (gm *h~')  rows/under the canopy (gm~2h7 ")
IR 46 Initial blossoming stage 2. 16 208.5 320.6 1.54 264.6
JEAEH Full flowering stage 3.77 69. 39 305. 4 4. 40 187. 4
40 ZE 321 Pod bearing stage 5.21 84.23 181.1 2.15 132.7
B4R Initial pod filling stage 6.51 93. 14 120.2 1.43 106.7
-4 Mean 4. 41 113.8 231.8 2.38 172.8
TE 46 Initial blossoming stage 2.16 623.8 1330 2.13 977.0
AL Full flowering stage 3.77 392.2 1446 3.69 919.3
80 25 1] Pod bearing pod stage 5.21 475.0 1014 2. 14 744.5
#h ki) Initial pod filling stage 6.51 161. 8 1007 6.22 584.4
FIy Mean 4. 41 413.2 1199 3.55 806.3

M3 F ] LLUE $ AN [ Y K G 5e I el
RO ZE R K . WAL (B 3a) 58 T Wk ik il e A
KEZE A T 10 ~20 cm X P, HOF 25 R 2
0 ~10 em X IR 1. 54 %, MURAEIA 5 AL, Ik ik
HERRFEG T B L, B RBCEW RS0,
R A ZEJEWI LG, B8R 56 T 10 ol ok o6 174 A R {F
HSEAE T 10 ~20 em BYAT A X8R, (H R 208 K Ik
b 8 23R 11 g B0 T D/ T 5 U R 4 R ) K B R
SR 31T o AL IR 33 86 85 KA i 78 A T 7 2E 19 Ik ok
B EATTH 10 ~20 em X Py Ik oh S =00 LR
o, R S5 Y L Ty 48.36% I R B X —
FAHA G5 37.96% . X R H KT 4K, Hid
T ok A R BT R AR O ok R R A3 4R
FATR A BOULA 2 Pt E AR

E 0 T S N NI o A S 2 v T 5 A B
A A A PR RRAIR, 3K — s T 3 et ] LU 3]
40 mm h ™' FEE R E T, K B T S5 MO AR
BB DX, A — 3 4 I A HE OGS L G o ek e A
AR 5 717 7 5 20 2 35 W A /0N 1 DX 3 1 B0 7 A K ik
R, KO HBRME, a2 %% B W
I T AR TE R B A K (HUE th TREE A
B, RKHISS TR B A RE &, LR &= AR
PN O F TN B e NI R 12 D i e 5 S = S5
T T 2o R R I K 3 T LA A2 [ RN B BE 1 R R
Az ) A, 23 fE SR AT E) DX SRR R D b 2R, ik
62 0 R O DR 35 ) 0 ok T R S B R AN X

SR B ARA B  d eR BE LB R 3 O BB, R R
A7 1) v B % 325 W i R R R Y X, {HL 5 2 X i
P i ol S AR ARG, B AS7 I [ P 0 e 24 o5 R 0 ot
A 11% o PG, G5 W e 30 ) 43 ) 23 A 32
T 375 TR 55 J3E 2 (8] 20 A 5 R 0N H o A BT — RE Y
BEILPE FAS A 5 P

R TEIE T ekt 4R 1) 45 [8] 53 A 52 6 TR 548 B2 1) 5
UETRER i N« £ < IR /8 W 1 2 58 N 1 - N B
U ol SR KB A A B AR, 40 mm bR
FRS BT, P ol 3 B A B AE W b
RS 5 107 80 mm b~ R SR EE R, I Dok R AR (i
HBE Z A b JF HoAE S — DO 5 3R R St IR
G 03X 0 AR A I T 5 EE A AL 2 X I ol R
EER TN IS0ES AN LU R
GUA- S NN T SO NI o9 =S A TR
R, W S A S 0 R R R L e s 300, A AT 1]
7 A PR M R ) TR AU B 2 K, X TE B i
AT T ok e R o L5 0 [ AR (A ) 2 iR
JEE 5 0 ok i AR A oF O A B, DAIET 4 vl LU
80 mm h "R R T B % 53 A 0 W R
S AT X R 5 T 40 mm bR R 5 R A
A8 I 5 JEE 0T e 0 ok 114 1) 422 1 P A5, A 2 o ok
FI T e T 5 3 X A 18] $R B 3% Tk ol ) B A
7T 56 R 56 J3E ) 484 DA, 2 D Je 58 T 0 ek sk R B
AR A BEALE A B0 2 P, T IR 1 % e il ot
FR R



14 T AR TR R 3 SR B e G ] A R 55

3% T i P A Rl A A 5o T W Tl e 25 ) 43 T
Spatial distribution of throughfall intensity Spatial distribution of splash detachment rate
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Fig.3 Spatial distribution of throughfall intensity and splash detachment rate under soybean canopy in different growth stage( Rainfall intensity was 40 mm h™")
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Fig. 4 Spatial distribution of splash detachment rate under soybean canopy at different soybean growth stages

(given LAT at the initial pod filling stage was 6.51)
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SPLASH DETACHMENT EFFECT AND ITS SPATIAL DISTRIBUTION
UNDER SOYBEAN CANOPY

Ma Bo' Wu FaqiI+ Ma Fan’
(1 College of Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)

(2 Institute of Desertification control, Ningxia Academy of Agriculture and Forestry Science, Yinchuan 750002, China)

Abstract In order to systematically investigate variation of splash detachment under soybean cover and to establish a
simple practical model, with which to evaluate effects of soybean crop on splash detachment, rainfalls, 40mm h~' and
80mm h ' in intensity, were simulated indoors for measuring thoughfall intensities and splash detachment rates under soy-
bean canopy at different growth stages, analyzing relationships of splash detachment rate and throughfall intensity with
LAI, and exploring spatial distribution of splash detachment rates under soybean canopy. Results show that compared to
bare soil, the field with soybean was 62. 85% and 60. 74% lower in average splash detachment rate of the whole growth
period under rainfall, 40 mm h™' and 80 mm h ™', in intensity, respectively. The average splash detachment rate under
soybean canopy displayed a significant trend of rising with LAI and rainfall intensity. The splash detachment rates at vari-
ous monitoring points were significantly affected by the throughfall intensities at the corresponding positions, especially un-
der the rainfall, mm h ™' in intensity, increasing with throughfall intensity. The spatial distribution of splash detachment
rates corresponded to a certain extent with the distribution of throughfall under soybean canopy. In another word, in places
where throughfall under canopy concentrated, splash detachment would increase to a certain extent, thus leading to uneven
distribution of splash detachment rates under canopy. Therefore, throughfall is the major source of energy triggering splash
detachment and affecting its distribution. The splash detachment model proposed in this study could provide some theoreti-
cal support for soil erosion control and effective use of irrigation water on slope lands.

Key words Soybean; Splash detachment rate; Simulated rainfall; Throughfall; Rainfall intensity
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