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Table 1 Designing of the treatments of the indoor simulation experiments

Y 4L T Experimental ik
treatments Description

X REZL Control A1 JIA HRZKZEH AR AKEIFHET d, SR HEATRIRI S0 A - e 304 5T (1% U 28 Spray tap water till the soil

treatments reaches field water holding capacity, let the field stand for 7 d, and then conduct the simulation experiments

in the field and determine soil physical properties

Bl A B RK 2 HIEHRK IR E 14 d, ARJ5 AT SE AN £ 4 B0 4% i (9 2 Spray tap water till the soil
reaches field water holding capacity, let the field stand for 14 d, and then conduct the simulation experiments
in the field and determine soil physical properties

Cl MAATEBIALH A ORKERIS0%IF 1T d, SEATHLEIRE, FINARTS50% BOROKIFIET 4, RIFHAT
FEEFL IR I8 0 - 3 ) BRAE BT (9 % Spray tap water at a rate 50% that in Treatment A1/B1 and let the field stand
for 7 d, plough the field, spray the other 50% of the tap water, let the field stand for another 7 d, and then

conduct the simulation experiments and determine soil physical properties

R4 Improved A2 JINA EKFEFITE W MEKEIFFET d, SRJE AT A+ Y P B A % Spray corn stalk sap
treatments till the soil reaches field water holding capacity, let the field stand for 7 d, and then conduct the simulation
experiments in the field and determine soil physical properties
B2 fIN A ERFEFFIT 2 HEFKEIFHE 14 d, K5 HFTERLEL A Y M AW Spray corn stalk sap
till the soil reaches field water holding capacity, let the field stand for 14 d, and then conduct the simulation
experiments in the field and determine soil physical properties
€2 A A2BB2AE I FORFEFT VT HEN50% I ET d, BEATBIPE, FIMART 50%F KFEFIHTHEET 4,
SR 5 VAT B0 A0+ 8 W B M i A9 %2 Spray corn stalk sap at a rate 50% that in treatment A2/B2 and let
the field stand for 7 d, plough the field, spray the other 50% of corn stalk sap, let the field stand for another

7 d, and then conduct the simulation experiments and determine soil physical properties
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Fig. 1 Micro runoff plots for in-situ observation in the field
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Table 2 Splash erosion of loessial soil under simulated rainfall

i Splash erosion amount (g )

50t 5 e
\7 i
Experimental treatment 1 2 3 SEY{E Mean itk
Standard deviation
Al 0.22 0.31 0.16 0.23ab 0.06
T HRZH Control
B1 0.29 0.31 0.20 0.27a 0.05
treatment
Cl1 0.25 0.32 0.24 0.28a 0.03
A2 0.01 0.04 0.10 0.05¢ 0.04
K4 Improved
B2 0.13 0.18 0.23 0.18b 0.04
treatment
C2 0.16 0.25 0.19 0.20b 0.04

e R FIURR R R AL 22 73k B p=5% 2. K. TR Note: Different letters in the same column mean significantly

difference at p = 0.05.The same below
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Table 3 Runoff amount and sheet erosion amount of loessial hillslope under simulated rainfall
12 Runoff amount ( mm ) J i Sheet erosion amount (kg )
ST st PRifEZE i 22
Experimental treatment 1 2 3 FHE Standard 1 2 3 FHE Standard
Mean deviation Mean deviation
X B2 Al 21.9 21.0 21.0 21.3a 0.42 0.50 0.66 0.52 0.56a 0.07
Control treatment B1 20.4 20.8 21.1 20.7b 0.28 0.38 0.49 0.43 0.43be 0.04
Cl1 20.6 20.4 20.7 20.6b 0.14 0.45 0.59 0.49 0.51ab 0.06
BRH A2 12.6 11.7 11.9 12.1¢ 0.38 0.31 0.45 0.34 0.37cd 0.06
Improved treatment g3 12.3 12.0 13.1 12.5¢ 0.47 0.30 0.39 0.33 0.34d 0.04
Cc2 12.2 12.0 12.8 12.3¢ 0.35 0.34 0.49 0.38 0.40cd 0.06

®4 RABRFFGHTHEREIREHETRENRME

Table 4 Runoff amount and sheet erosion amount of loessial hillslope under natural rainfall

A4 E W& T o Vemi T R P AR W Runoff amount (mm)  FflifESheet erosion amount (kg)
TV S NNt
Experiments] Bk Precipitation Rainfall ~ Rainfall HEMean S W T 4 E . IHNERAY
Rain duration  intensity infiltration Reduction Reduction
treatment (mm ) Mean Mean
event (min) (mmmin™) (mm) rate (%) rate (% )
Xf R 2H 1 10.8 18 0.6 10.3 0.4 06 0.5 3.7 64 50
Control 2 30.2 45 0.7 287 15 15 15 229 295 262
freatment 5 19.2 15 13 182 09 09 1.0 115 192 154
AN 60.2 78 0.8 572 2.8 32 3.0 38.1 55.0 46.6
Total
i B2 1 10.8 18 0.6 10.6 02 02 02 62.1 14 14 14 72.0
Improved 5 30.2 45 0.7 203 0.8 1.0 09 41.0 82 77 8.0 69.6
treatment 5 19.2 15 1.3 185 07 07 07 26.3 65 63 6.4 58.3
/N 60.2 78 0.8 584 1.8 19 18 39.9 162 154 158 66.1
Total

24.5% ~43.2%, HEEHEXGERI, KRR 5, SOW A8 P03l £ 88 2l 89 TORFE AR B iA £

AUREEED D, MR BN AR, TORFEFFIE 58 B AR o
24 KR B 3 o S AU RSO B o AN (R A
TN, SXMATAT, BE7M4 O 3 3 i

FORFE AT B0 L3 XUk 23 1 B K 25.0% ~ 64.6%

M131.0% ~52.9%, Vi BH B R BN K xR+
U RO Z IR R . AN TRk,
6. 814 m s R &M T, il FH ERFEFFIT £
551 Uik £ B 0T BEZH 23 0 R AR 43.2% . 27 .4% il
24.5%, FEAGHREE B B/ T AR R4 T BBE A0 B Y +

TESN R 25 AE A R A A4, b 4R ph i B R
IINEE AR B i B E o R R S
R PRSI OGS KO i R A D PR
TIEPURBE TR IR bR D AR, R
158 R XA E TR, AR AR RE A
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Fig. 2 Wind erosion amount of loessial soil under simulated wind
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B 11 - 198 AT R 45 A8 BE 8 R 8 3l KB K
Ae 1, BiikAal . R, £ A Bt bt
e, HETIA B BT i S A KUk ) F g
3T, REATfTA Y E4 + (CK) < 0.25
mm [ 3 A B IR SR KT60%, KA RIK S G
A R R R, EORFEFIT ek R R BE
D A AR IR AR R RAK Y L. 5 CKAH
Fo, B ERFREFF IR BT . 14 dJE B4+,
< 0.25 mm AT R AR5 51980 T56.3% . 58.2%),
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Table 5 Soil disintegration relative to treatment in the experiment

15 minr /K AA i it

56 4 7 Disintegration percentage after 15 min ( % )
Experimental treatment 1 5 5 i Mean it 22
Standard deviation
X PR ZH Al 96.0 98.0 97.2 97.1a 0.82
Control treatment B1 97.8 96.2 97.0 97.0a 0.65
Cl 96.4 96.7 96.3 96.5a 0.17
B ek A2 0.8 2.0 1.7 1.5b 0.51
Improved treatment B2 2.2 2.5 2.0 2.2b 0.21
Cc2 2.5 22 2.9 2.5b 0.29

http: //pedologica. issas. ac. cn



374 + 1

il 54 %

e

1544 43 % Percentage of soil aggregate

100%
80% | ! !
[

60%
I 0.5~1 mm
40% b l | H]~2mm
i l I i | m2~3mm
20% | l | l 13~5mm
® >5mm

0%

CK Al Bl Cl
YA

PN Re
Aggregate size

m <0.25 mm

#0.25~0.5mm

A2 B2 C2

Experimental treatments

K3 el b T A S i B9 DR 45 4

Fig. 3 Composition of soil aggregates relative to treatment
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Table 6 Soil shear strength and soil hardness relative to treatment
PLBY SR IE Soil shear strength (kPa ) + EH# & Soil hardness (kg em™)
56 4k 2 P 2 bt 22
Experimental treatment 2 3 FHE Standard 1 2 FHE Standard
Mean deviation Mean deviation
X FE 20 Al 12.0 9.5 11.0 10.8a 1.0 1.0 1.6 1.5 1.4a 0.2
Control B1 15.0 16.0 17.0 16.0b 0.8 2.1 2.5 2.0 2.2b 0.2
freatment cl 5.5 6.0 6.2 5.9¢ 0.3 08 07 08 0.8¢ 0.1
R4 A2 26.0 28.0 24.0 26.0d 1.6 1.5 1.7 1.4 1.5a 0.1
Improved B2 36.0 30.0 29.0 31.7d 3.1 5.4 5.0 4.5 5.0d 0.4
freatment 2 160 180 140  16.0b 1.6 08 10 08  09c 0.1

B XWRgR A I 2, R R L AK R B R AR
MHE K, X A] DL >k fig B A i 9% b B LA B A 4 18
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A, A2FIB2AL A 4 18 5 K 5 43 0 2 12.9% Fil
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Xof HE AR P, - SRR I oA Bl 5 K R 1 T v
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Effect of A New Soil Amendment — Corn Stalk Sap on Loessial Soil Anti-
erodibility

QIN Chao' ZHENG Fenli" > LIU Peifeng’ XU Ximeng' WU Hongyan' WANG Yike’

(1 State Key Laboratory of Soil Erosion and Dryland Farming on Loessial Plateau, Institute of Soil and Water Conservation,
Northwest A&F University, Yangling, Shaanxi 712100, China )
( 2 Institute of Soil and Water Conservation, CAS & MWR, Yangling, Shaanxi 712100, China )

( 3 Innovative Experimental College, Northwest A&F University, Yangling, Shaanxi 712100, China )

Abstract [ Objective] Modifying soil physical properties is an important approach to improving
soil anti-erodibility. As by-product of some industries, corn stalk sap is often discharged as waste. Recent
studies have demonstrated that spraying corn stalk sap in the field may control sheet erosion. However,
little is available in literature regarding effects of corn stalk sap controlling splash erosion and wind erosion.

[Method] In this study, a new soil amendment consisting 95% ~ 97% corn stalk sap and 3% ~ 5%
preservative ( sodium benzoate ) was tested in a field subjected to artificial rainfalls, winds and in situ
observation to explore its effects of controlling splash, sheet, and wind erosion of loessial soil and their
mechanisms. The experiment was designed to have two treatments for ingredient of the spray ( corn stalk sap
and tap water, the same in spraying volume ) , two treatments for standing time after spraying ( 7 and 14
d) and two treatments for soil tillage condition ( with and without manual plough ) . [Result] Results show
that corn stalk sap was quite effective in controlling water and wind erosion of loessial soil. Under simulated
rainfalls, it reduced splash erosion by 24.7% ~ 78.3%, runoff by 35.3% ~ 45.3% and sheet erosion by
20.9% ~ 34.5%. Under natural rainfalls, the effects varied with rainfall pattern. When the rain was short in
duration and low in intensity its effects reached the highest, with runoff and sheet erosion reduced by 62.1%
and 72.0%. But when the rain was long in duration and high in intensity, it reduced runoff and sheet erosion
by 26.3% and 58.3% and when the rain was short in duration and high in intensity, it did by 41.0% and
69.6%, respectively. Under the same standing time and soil tillage condition, its effect of reducing sediment
yield was higher than that of reducing runoff. Under the condition of 6, 8 and 14 m s™' in wind speed, it
reduced wind erosion by 25.0% ~ 64.6%, 31.0% ~ 52.9% and 24.5% ~ 43.2%, respectively, as compared
with those in the control treatments. Manual tillage significantly increased water and wind erosion. Besides
the effects of spraying corn stalk sap on various types of erosion varied with standing time and tillage. By

increasing soil shear strength and soil hardness, promoting formation of soil micro-aggregates, spraying corn
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stalk sap reduced soil erosion of any types. After spraying corn stalk sap, soil disintegration decreased by
97.4% ~ 98.5%; soil shear strength and soil hardness increased by 98.1% ~ 171.2% and 11.4% ~ 127.5%,
respectively; proportion of soil aggregates with diameter < 0.25 mm decreased by 46.9% ~ 51.6%; and
proportion of soil macro-aggregates with diameter >2 mm increased by 88.1% ~ 129.7%. [ Conclusion] Corn
stalk sap is proved to be a practical soil amendment for control of water and wind erosion of the soil. It is,
therefore, suggested that spraying of corn stalk sap be finished without suspending, so as to avoid any further
human disturbance of the soil sprayed with corn stalk sap.

Key words Splash erosion; Sheet erosion; Wind erosion; In situ observation; Corn stalk; Soil

amendment
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