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Recovery of Water Erotion Land with Different Fertilizer Measures
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Abstract: The flooding disaster in 1998 resulted in wind- sand soil scoured, deposited and long- term eroded in western of
Songnen plain,and the yield of medium and low areas became further lower. This study research on different eroded sand
soil located, in order to state the dynamics of the soil physical and chemical properties and nutrient sink. The wind- sand soil
eroded by flooding disaster in Heilongjiang Songnen plain is classified into three degrees:flooding light,flooding middle and
flooding heavily. Located trial was made in three places for three years,and results suggested that organic fertilizer can im-
prove the status of soil water,water retaining capacity , aggregate structure, soil nutrient and soluble salt, at the same time,
fertilizer measures can change the soybean yield and quality. We put forward the measures of using chemical fertilizer with

bio- organic fertilizer, straw organic fertilizer, poultry dung manure to improve the fertility of water erotion land. The better

system of water erosion land fertilization of wind-sand soil have set in the west part of Songnen Plain.
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N,sPoy K5 ( CK) 5N, P, K5 + JEFE AR 2 B 7 ( Hu-
mic acid improver, HAI) ; N, Py, K5 + X345 HL A
(Organic manure, ORM); N, Py, K,; + %5 #F & H
(Soybean straw, SST) ,

[FIEFRE N5 Pog Kys (CK) NPy Kys + 3G ZEAHLIE
(ORM) ; Fii NysPgy Kys + FE AL I (SST) 3 A4k Bk
TR IX 7RI

FHBEHLIX H it ,3 WHE /Nl 4 x
0.65 m x 10 m, Fir 47 Zb 38 A4 ALBHSUR L — R M
RIK R A A AR B 10 hm®, JCE A, % R b P
4t N 45 kg -hm >, P,0,90 kg - hm >, K,0 45 kg -
hm ™2 JA5 A PR AL R 7R Ak R A R A RS L i A
JE R A KL AR 1500 kg - hm ™% 5 A8 3A HLIL AR B2 15
i B BLEET E ARG ST HLAE 1 500 kg - hm ;%
T340 FH A B2 7R T BR A FRE Al | ALK A% FF 100
kg -hm -
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FRAEHE /K 5 1A K A K AR g XD £ 3]
Akt b 3 S, 1999 AETE 4 HE Rk BRI 1+
20 ~80 cm F)J2K 5, HRFEH(E 1) :NW L4k
IR R AR MR/ S K B AE 21.5% ~23. 6% , -1
H22.7% . WKIG4)Z S KES & FR#EK
X. LW 251§ 21. 9% ~26. 1% , -3 24. 5% ; MW
H22.5%~27.6% , 44 26.0% ;HWO ~20 cm B2
TOKEBE N 32.3% ., Hit 30 ~40 em + 25K
BYRAT I, LW % 26.1% MW % 27.6% .
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Fig. 1 Dynamic of water content in the water
erosion land of wind-sand soil
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KT 4.75% ; MW 7Ky #h 245 0 -84, 0 18.61% ~
20.92% , -5k 20. 04% , 55 1999 4F AR T 6% ;
HW B 10 ~20 em EoK AT LW HIEEKESN, H
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2001 A Y IR E A AR R (K 4) &
B, LW XK 1.27 ~1.30 g-cm , FiR B R 1999 4F
A% 0.03 g-cm ™ [ CK £ 0.02 g-cm ™ ;MW [X 4%
SNFRYA R CK, R 1.20 ~1.22 g-em ™, b CK i
0.03 ~0.05 g-cm °; HW [X [k ORM Fil SST %t 5 &
W, %M 1.26 g-cm ™ F1.30 g-cm ™ KT
CKO0.03 ~0.07 g-cm ™, BRI FH A WL ALY b 7
AL R ETnER A, FLBRBEYE K

H A RE K AR AR K AR b g R LR 1, LW
DX R 45 Ak P F ] 3K 3408 33, 85% , T FdE
JK iR 35.68% ;MW X 444 47T CK, HH A5 7K
it 1.85% ~ 5. 68% , 1 FlHF /K it & 0. 21% ~
7.40% , H: 1L SST F HAT 5 7K Pk fig 4 i HW X
ORM £ SST 4b ¥ = F CK, H 8] £F 7K & 5 4. 9% ~
6.21% JMuFNi k&5 1.86% ~2.74% . UiBHA LY
B RGE I - FLBRRE YR IR R
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Table 1 ~ Water retaining capacity of the water erosion land of wind- sand soil
KRS AL 2R B FH [R] 7K & LRI B
Water degree Treatment Soil density/g * em =3 Field water capacity/% Saturated water content/ %
RiEK NW IR AT Before test 1.31 28.50 28.50

25 LW TR Before test 1.32a 28.80e 28.80¢
CK 1.31b 32.06d 35.28b
HAI 1.27e 34.20b 35.70ab
ORM 1.29d 33.74c 35.68ab
SST 1.30c¢ 35.42a 36.08a
& MW iR Before test 1.44a 31.60d 31.60d
CK 1.25b 32.97d 40.61c¢
HAI 1.20c¢ 38.65a 43.23b
ORM 1.22¢ 37.06b 40.82¢
SST 1.21¢ 34.82¢ 48.01a
i HW IR AT Before test 1.44a 31.20b 31.90d
CK 1.33¢ 30.64b 34.99¢
HAI 1.36b 30.40b 31.74d
ORM 1.26e 36.85a 37.73a
SST 1.30d 35.54a 36.85b

INETHRERIR 5% 25 BENEKE

NW:no water; LW ;low water; MW : middle water; HW ; heavy water; CK . fertilizer of N 45 kg * hm 2 ,P,0,90 kg - hm ~*and K,045 kg -+ hm ™" ;
ORM : fertilizer and organic manure 1500 kg - hm 2 ;s SST; fertilizer and 100

HAI: fertilizer and 1500 kg - hm ~*humic acid improver;

2

kg - hm “*soybean straw. Values followed by a different letter within a column are significantly different at P <0. 05. The same as below.
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HEJ AP oKk b st - R o PR AR WA 2 Ak
BUAT (1999 4F) RAE 0 ~20 em BFZE L HE RN, MW

X+ HEAE S F LW Al HW X, 2001 4Fi 5 2%
FeW] LW X SST Zh 341, Xof 41 fey - 8 5 4 4 A5 R 85
4f. Jifi ORM Kb, ¥ n] 3% Jin + 30 HLR & i, 4 3
AERIE A A LRI 0.7 ~4.1 g-kg ™'
MH [X. HAT Fil ORM X 2 2 + 3 SR SR 43 0OR B
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Table 2 Soil nutrient condition of the water erosion land of wind-sand soil
TEKFRSE . R £ G i A A A AL
Water A Total N Total P Slow- K Avail. N Avail. P Avail. K Organic matter
Treatment
degree /g kg™! /g kg™! /mg * kg ™! /mg * kg ™! /mg * kg ! /mg * kg ! /g kg!

B Before test 2.05 0.42 427.7 190.8 17.44 196.30 36.0

CK 1.71 0.30 487.1 166.9 16.42 173.80 40.0

LW HAI 1.98 0.35 556.9 196.3 16.49 179.70 32.0

ORM 1.90 0.36 514.2 199.3 15.57 184.50 36.0

SST 1.60 0.35 500. 1 190.9 14.30 196.40 39.0

CV/ % 10.2 12.0 9.4 6.8 7.3 5.4 8.6

I Before test 1.83 0.40 493.0 185.1 10.9 123.4 31.0

CK 1.89 0.47 509.3 157.4 11.6 189.4 33.0

MW HAI 1.79 0.39 509.1 181.2 10.5 182.1 31.0

ORM 1.61 0.42 492.7 185.9 19.0 188.4 32.0

SST 1.60 0.39 498.3 181.4 17.6 122.7 30.0

CV/% 7.6 8.1 1.7 6.6 29.1 21.7 3.6

RIHI Before test 2.12 0.43 706. 1 206.0 17.8 119.5 36.0

CK 2.06 0.54 920.3 219.4 22.9 157.4 36.0

HW HAI 2.08 0.58 914.4 209.8 29.4 163.3 38.0

ORM 2.18 0.52 897.8 221.3 25.7 298.4 36.0

SST 1.83 0.48 719.8 190.9 22.9 162.7 36.0

CV/ % 6.5 11.3 13.1 5.8 17.9 37.9 2.5
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G-, AT AT G 0 A SR B T4 B 0.9 ~ 9.7
mg -kg ™' HALME 0.8 ~8. Img - kg ™" ; AL 65.0 ~
76.1 mg-kg ' MABLFHING.2 7.7 g-kg ', T
JEVE 7K i b2 b B, 49T i vey e B A 4 i R AR SR
SRR DA AT RN 8. 4 mg kg T, AR T
IR 11,8 mg - kg™, HALHIT- 21 1 85.2 mg -
kg ™", [a) B AT A AL, b L ORM AR
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2.3.2 FRRAAENSIRETERESHETHL N
T3 ATLVE ), WD 4 i Ttk R ik 2 R B Ak
RN E Y% pH >8. 01, 145 Na* B 1 5 B T
SN 7.34% ~9.15% , TE4% BRI EE K
(7K SR I L it FH A MLICHLAE B B i A pH (B3
ARG, A BEWE K I, BRI T Na* B 76 FH B 111
e, INTTTREAR T pHo BT RAAE R £ I, 2 2 it
AL, DT 3 A 1 e AL 7R B N

F3 X HK G AT S B AR I
Table 3  Dynamic of soluble salt in wind- sand soil flooded(0 ~20 c¢m)

WK L iz foto HCO; /I Na* /[T
Water degree Treatment Total salt/% HCO; to anion/% Na*to cation/% ofl
RIS Before test 0.048 77.34 7.58 8.51
CK 0.058 36.58 8.59 8.34
LW HAI 0.053 34.44 8.21 8.19
ORM 0.058 33.73 8.54 8.33
SST 0.052 39.84 8.39 8.40
R Before test 0.052 70.00 9.15 8.60
CK 0.076 23.80 5.38 8.12
MW HAI 0.058 37.32 7.35 8.38
ORM 0.052 38.62 8.84 8.44
SST 0.076 24.95 7.24 8.17
RIS T Before test 0.042 79.41 7.34 8.07
CK 0.062 30.18 6.86 7.99
HW HAI 0. 060 30.32 6.76 7.94
ORM 0.060 27.84 7.06 7.94
SST 0.064 27.31 6.59 7.99

2.4 BREBEXD T KEKRHM ERIEERR
TEFF TR R T R RUR IS R A R AL
(WLF4) FFFAHUE RS ZEA DU KSR

BEFTARYERL A, S B A RO, 5 > M
AEBRLAS EORLELE AN 0.1 ~0.9 g, P HEHE I 500. 5 ~
573.9 kg -hm ™ 3§47* 28.91%~33.15% ,

F4 IR XOR T A N T

Table 4  Soybean yield components of demonstration trials in 2001

| s , o ez [ P sy
i3 ‘ SIR YK - , , o
Plant height Unfulfilled pods  100-seed weight Yield Added yield
Treatment Branches Pods per plant

/cm per plant /g /kg * hm =2 /%

CK 31.40 0.3 39.0 6.2 15.5 1731.29¢ -
ORM 40.30 1.3 50.2 6.8 15.6 2231.81b 28.91
SST 39.70 1.1 57.6 4.7 16.4 2305.20a 33.15
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25 K BB it A X R B
Table 5 Effect of Water Erotion Land with different

fertilizer measures on soybean quality

g4k HEH LI i
Treatment Protein/ % 0il/ %
CK 42.19 20.07
SST 42.84 19.40
ORM 42.24 19.56

RN RS g Ay cd = Poig llii=gig:b)
B AR 25 MRAR Y, i A IL RS AT
APUIEFGFEAPUIE . ZERFH (WL S) AL
HEA 3 v R BOMLER B i i L AR 7 5 ke
HAFEF A HLICHLAE Ky 42. 84% , Hr 224 M it JIE 334
I E 0. 65% , FEARAR T & 0. 6% , XS HEA B
TCHLAE Sy 42.24% , 55 H BTG NN 0. 05% , [ AR R 15

i 0.51% .
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