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Abstac Soil degradation is a worldwide environment problem, and China is one of the countries with most serious soil degradation
problem. The Songnen Plain is a typical area in degenerating, where degradation of different degrees, ie., desertification, has so far
taken place in around 22 perent areas. At present there is no effective method to improve the degenerated soil in such an inmense
area. Therefore, Melilotus officinalis Sligen 1 has been introduced from Russia, and the experiments on planting, reproducing, soil
improvement, etc. are being conducted all successfully. This article studies the effects of planting Melilotus offcinalia on improving the
degraded soil through the analysis of the physical and chemical properties of soil. The results show that planting Melilotus offcinalia can
increase organic matier, total N, and hydrolytic N. After planting Melilotus offcinalia, the desalinization rate is very high and total salt
content, pH and exchangeable sodium percentage in soil all decrease. In addition, after planting Melilotus offcinalia, selenium and
molybdenum in soil present a downward trend. The planting of Melilotus offcinalia can effectively improve the ventilation of soil, and the
soil bulk density decreases while total porosity of soil increases. Water content and field capacity both increase, showing that the water—
holding capacity increases. In a word, to plant Melilotus officinalis Sligen 1 could enhance the fertility, improve the physical properties,
prevent or decrease the loss of water and soil, and offer abundant high quality pastures whose seeds are valuable for economy
exploitation.
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Tt b2 Bk A B mI ER Z— A E R 4140 1971
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S, — b F ORI B R4 21 SRR+ bR Ak 5928 B R
HEAT TR AR T, i (Soil Degradation) (1990) % — & 4| %
B 4k AR, b - MR b BF 5T A9TE BRI H 25 A, A
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TR o R 50 ARk RA O JROR 29 2290 LHLEA TR
)RR 32 ) SRR 0T AN VDT St Ak, L ARy 333 7 hnt, +
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Se U RE e ) AR, 3 R AR S B R
e WOk (& R 2 IR B HZAE A, ARAEE7E 1998—2000
AENE] B UET 160kg 65 AR W5 4 15 FlOF-, 76 FATCOT IR
PO A0 AR PR ) A7 5E & AR

1.2 HIl&1 SEREABENMERE

2000—201 1 48 | ASPRE2H G Y5 78 AR R4 Tl 22 546
Bl pEEAET 2 Gl B S5 T R T B ORI
FPAEAN R R e, 5 B AL T

551390, FlOoRE R B R E RIS (2000 4ES H8 HE S
H 25 H), 45 5 3R B8040 FORKE I 8 5 5 ik 98%, AE K AR
BRI A S5 2 0] RO SR (2001 4E 5—9 H ), i
pH {4 9.0 W3 B 1 3hm?, JT & T — 4R 2 AL 55 AR MR 19 Fh
R, 50 45 R B AL R R AE 95% AR K
e, T % 3000kg/hm?, AR WIFK CERFNFF 1000k g/hm? , ~F-3%)
R 1.6m, 5 ik 2.07m, Ho[l 0 /58 46 45 5 0.6m, Fifr £
750kg/hm®. FEARY 7 1 BAE FEARBR R 0.4~0.6m, B2 A 4
Z 77 FIFF 300kg, 5 3 W1, FivkF 25K 50 (2002—2003 45 ) 4
T W] R 56 SR A L, o Tk B AR A AR B A1
E, FRik8E 10hm® + b g2 R A7 5o 2003 45 Fk 2 3k A5 Al
FF 10000kg. 5 4 W1, FlokF 208 S AL R A WAk T3 R 7
i Th 3% 8. 5hue i 5 3740 (2003 4F 5 ] % 2004 4F 8 ), T
B, B A WUCT B 5000kg , FokF 1200kg, JEE AN EFP AR &
MgicHh , ek R, L RE R, W R ALK ' I, AR
R KR AT WO, 55 5 3, B AERARAR IS 4 1 5B
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FAE I, 1A 100hn2 (2010 4E 5 H 4 ) ki3 8 fh 2
ARBERT T 5 DAk -4 T e 3 4 ek RAE

TR B b A2 R A B T, 2R AN T UL Rl
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FHIZRBE 5T (Wile ox) #2500 204,
1.4 BiiE sbiE
S WA B G 73 H R SPSS16.0 B S

i BRSO R TRCRAEfL, B 1 AT B AR R
JREERF A, AL RO AR AR B A B ORI C 2 4 iR
AT WAL BOR MR — 4 AR A B R 54.62% 34.19% Fl
50.6%. D JZ AR ZEAH XTI, — 4F A2 FE M R A AR R M (Y
AR50 6.829% 13.33%. 13 pH 3 {H B LR AR M —
AR REHE 9 9.02 TR R I AL BOR B ARA RN 8.1, FRE
WREE 4 10.2%,

2 HRESH
21 L pHE AR SENELE
AR o5 78 AR | AFFN 2 4R J5 , 0% pH | TR B
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Table 1 Change of total salt, pH value and organic matter before and after cultivation of Melilotus officinalis Sligen 1

BAEREAR — 4 LR H K B AR A R

HUFIT At 53 1% pH {E AP/ (g-kg™) 857 1% pH {H AHLBY (g-kg™)
A 0.13 8.41 30.90 0.10 8.44 32.30
B 0.22 8.87 22.40 0.23 8.59 23.90
T, C 0.21 9.39 8.50 0.56 7.76 19.80
D 0.44 9.39 5.70 0.30 7.62 11.20
¥ifi 0.25 9.02 16.88 0.30 8.10 21.80
A 0.11 7.75 35.50 0.03 7.60 35.70
B 0.19 7.83 29.50 0.12 7.80 29.80
T, C 0.20 8.15 22.30 0.25 8.13 22.40
D 0.41 8.91 13.20 0.26 8.89 12.80
B[(E} 0.23 8.16 25.13 0.17 8.11 25.18
A -15.38 -7.85 14.89 -70.00 -9.95 10.53
A5 11 % B -13.64 -11.72 31.70 —47.83 -9.20 24.69
C -4.76 -13.21 162.35 -55.36 4.77 13.13
D -6.82 =5.11 131.58 -13.33 16.67 14.29

HIZE 2 Al B A8 R AR— AR AR R | AR A R - Hheo & e pH (E A LR B LR 0 & 15 A
Bl B2 43 3 N Ty 1 5.68% F1 4.39% T N T 1) 2.90% Fil FORARA: W AR A — S I R R0 2 R R X SR 2

1.57% 5 B BEAT 90K 48.94% 1 64.24% ., 75 A1, N T3 Al i SR BIFSE S5 R AR — 3,

*k2 Hile1 SEHEENEMENE T RELERTN
Table 2 Change of soil physical and chemical properties before and after cultivation of Melilotus officinalis Sligen 1

TG AR — 4 AR AL AR AR R

TR ) AR, hHER ), BALE, ARy KRR i RHORE BALE, @Ry KRR
%0 (grem™) %o (grkg™  (mg-kg™) %o (grem™) %0 (g'kg™)  (mg-kgh)
T, 5.68 1.25 50.40 0.275 91.24 4.39 1.18 54.10 03711 69.92
T, 2.90 1.19 57.60 1.980 93.90 1.57 1.13 57.70 1.3920 95.33
AR BE %o -48.94 -4.80 14.29 620.00 292 -64.24 -4.24 6.65 275.10 36.34

22 +ECNEE
2 T 0 AL T8 T, 38 B R — AR ZERRMbTE A B.C
D 12, A YRS RS BN 0.469%.0.71%.1.38%F 0.75% 34

275.1% o —A4F A A b R AR AR K A RS 43 DA 91.24 il
69.92mg -kg™! I FF % 93.9 il 9533mg-kg™!, FHIH N T 2.66
125 41mg kg™ 3 KM FE5 3R 2.92% M1 36.34%

KAMFREE L 14.89% 31.7%.162.35%F1 131.58% , LT AR 4E
AEREHAE 4 A2 AP SRS BRI 0.34% ,0.53% ,0.22%
1 0.15% SR EE TS 10.53% 22.18%.11.11%F1 13.39%
B2 A, A T B Ty, — AR AR R R AR A R A
0275 Ff10.3711g-ke' I+ % 1.98 1 1.392g-ke™, 535
By 1705 1 1.0209g kg™, K g B4y B A 620% Fil

B 62

23 F#ESeMo&E

Tl 28 TG A A ML AR S A= W00 E W A A AR 4y B
5P — R 500 Y A bR, B A AR A AR AR
Bl i H A PR AL PR SR | BB AR 2 R AR s
PRI, EH T B AR U | 7 Al h G R R TR A D ik
T B R ATk e P T M (0l b A B B
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Fob i e A6 o AR I P AR A 5 D PR A G
BIE M 0.204mg- g FFEZE 0.130mg-g”, FIFET 0.074mg-g",
TREIREE N 36.27%. FRER/NAER TR T 0.008mg g, T
R BN 5.060% . T R R IR SUF BE T 0.167Tmg g™, T Bl

SCIERCE & TECHRIILOGY AEYIER

4 53.35%, FHYIMEM 0.644mg-g” T FEZ 0.580mg-g !, T [
T 0.064mg-g”, T WEEREE N 9.94%, T Wef/NIFE S TR T
0.006mg- g™, FFREIRE N 123%, FREAERKFELTRET
0.167mg- o', TR S 25.11% (3% 3).

®3 Hile1 SEXEAEMENE L EW HEETH
Table 3 Change of soil Se and Mo contents before and after cultivation of Melilotus officinalis Sligen 1

A T; T, WierEAE 2L, WSR2 W R IR AR R R

T Wi/ (mg-kg) H/(mg-kg) W/ (mg-ke)  H/(mg-kg)  (mgrkg™) (mg* kg™ % %

1 0.268 081 0.104 0.645 ~0.164 -0.165 61.19 20.37

2 0.176 0.67 0.135 0.603 ~0.041 ~0.067 23.30 10.00

3 0.194 0.605 0.115 0.481 ~0.079 ~0.124 40.72 20.50

4 0313 0.653 0.146 0.595 -0.167 -0.058 53.35 8.88

5 0.183 0.665 0.156 0.498 -0.027 -0.167 14.75 25.11

6 0.210 0.766 0.126 0.772 ~0.084 0.006 40.00 078

7 0.158 0.488 0.150 0.482 ~0.008 ~0.006 5.06 1.23

8 0.129 0.625 0.105 0.590 ~0.024 -0.035 18.60 5.60

B 0.204 0.644 0.130 0.580 ~0.074 -0.064 36.27 9.94
24 TEFMH A6 B AR 90 (B RN ) 68 1 DA A4S B 7 A g ol )RR 75 48

P 2 2 A, — A AR MR AR AR M 4 28 TR 4
Ti [ 1.25 i1 1.18g/em® F [ T 19 1.19 A1 1.13g/em?, 4351 T
KT 0.06 F10.05g/em’®, H AR AFE M AR T —4F 2B RE Ml
- SL B R A AN [ R AR 5, AR A REH R AR A R
Hisr N T, 59 50.4%F1 54.1% T+ £ T, 19 57.6%F 57.7%.,
25 tTEKH
T A AR R R ] K RS2 2R R A R, AN
AT E P B AN ] — B[R] A [ B A 6 B 0 AT
TR (R 4) o th 3R 4 W0, T Ao IX A 38 5 7K i BOK
FELIX R T T 50K AR DX RARG 3 02 R Oy 6—10 JT BAE R R
B K5 B R AR R WA 22K O TR, H. 2010 4F 6—10
J1 33k B ) K2y 7o T 5 R K& AR 170.3mm , ™
BRI L S oKy i AR R IR, T A DX )RR K
5 AR D AR 22 AN KT Ty AHZE 3SR, IXUd W 8 16 BOR AR
P I AT - 6k 345 B wess | 05 K SR I, B 4 56 AL
K3 B B2 R TR A K
F4 TEEKERHEEFFKEI LS H
Table 4 Comparison of sol moisture and
field moisture capacities

i H H AR X A AP X
. T, 19.78 16.97
ISR E
ST n 11.74 12.39
N T; 21.50 21.86
JI [B] 57K 1
M n 24.70 23.19

26 HEEABEHENEHIRSESE
ol 1 SRR KRR B VP2 SRR IR . DI RER &

YRR b X AR R MR T & A AL 5V 207 . K h
I )RR A EORMRE B RV B S R R M TR
B YA TE A 5 UK ) SRAE sl B2 A A W IR 3% A0 0 /b B
AR KAk L Bt T 53 34 TG Y5 TGN Y S0 £ R R I
TF A o O ) R R BB R A O R R R R
I 5 4R R 00, FF K i A AR R R 1 A WA RO Y, AR A
AR I R W RR R, B S5 A 7 A PR 2 TR M
MEsATDAER EARS R, MR TR 686%; T &
K 31.91% 4 FR TR 4.8 £, RIS E B = T K5
5.25%; 1 FE K 2626% 8 EORE W 52145, 8 R ilE
LR S8 AR TR T 4.15%, vl 0Lk 2 1 o Ak
(7RISR S V= 0% o= e N AIG 1= i 7 S - W A 7 N
B FhAT A B LR HME, TER A FERMNE R
Ty,

®5 W1 SEEEAREMF KEMEXSP
EMERENEE
Table 5 Bidogical effective components of Melilotus
officinalis seeds, soybean and maize

8 Fhhily
WMEA/% DR8I MR %
EH% A o MLAE Wil % LR *1%
kf 4021 31.300 455 15.61
K 3335 26.050 23.67 11.46
E K 8.30 5.045 — —

DR o AE k2 AR AR SRR L A AT AEE AT X B

E AR R RIS AR OR R R KRS HRB R R R
B e 2R T S BB AU,

Notes: *, the eight kinds of essential amino acids are phenylalanine, me-

thionine, lysine, threonine, tryptophan, leucine, isoleucine, and valine,

respectively.
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45 I VR AR, g Tt 1B A A R B0 A B
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