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Table 1 The influence of the leaf aqueous extract of A. fruticosa on the germination of soybean and fababean seed
e R/ (me/ ) K& Soybean % 5. Fababean
it ek mg/mL E ET - T ET et
o~ N . Bip S A & i KL A i 2 i A & i K RSB
Treatment Concentration . ; A - . ; A -
Germinate rate Germinate index  Inhibitory rate Germinate rate Germinate index  Inhibitory rate
CK 0. 00 92 aA 42.3 0.0 100 aA 31.8 0.0
T4 6.25 20 cC 3.3 —0.8 86 bB 21.0 —0.1
T3 12.50 60 bB 23.4 —0.4 66 cC 15.0 —0.3
T2 25.00 0 dD 0.0 —1.0 60 cC 11.8 —0.4
T1 50. 00 14 cC 1.7 —0.9 0 dD 0.0 —1.0

DR PR A /NG FRE Y 3R A0 ) 22 5 535 (P<<0. 05) s A AN [A] K E 7 BE Y 2 m Ab 31 i) 25 5 4% . 3 (P<<0. 0D, R 1],

Values with different lowercases in the table are of significant difference (P<C0. 05); Values with different caps in the same column

are of especially significant difference(P<C0. 01). The same as follows.

x2

Table 2
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The influence of the leaf aqueous extract of A. fruticosa on the growth of soybean and fababean

i & Seedling height M1 Root length

T it Seedling dry weight MR+ fif& Root dry weight

- 2 A
R:iﬁor Trfjfem T/ AR SEME/ AR SEPE/ =%l SEPE/ o g éig;j;w
em  HIED /% cm i3/ % mg i/ % mg i/ %
CK 26.48 aA 13.54 aA 71.27 aA 15.17 aAB
. T4 18.74 bB —29.23 12.69 aA —6. 27 57.06 dBC —19.94 15.83 aA 4.35 —12.77
Soj;im T3 16.94 bB —36.02 5.94cB  —56.13 59.18 cB —16. 96 12.70 bB —16.28 —31.35
T2 17.82bB  —32.70 7.29bB  —46.15 60.99 bB —14.42 12.49 bBC —17.67 —27.74
T1 16.86 bB —36.32 6.48 beB  —52.14 54.11 eD —24.08 9.94 ¢C —34.48 —36.76
CK 18.66 ¢C 10. 66 aA 125.82 bB 66.73 bB
. T4 21.27 aA 13.99 9.60 bAB  —9.94 139.42 aA 10. 81 77.91 aA 16.75 7.90
Faiian T3 21.29 aA 14. 09 10. 60 aA —0.56 123.53 cB —1.82 52.47 dD —21.37 —2.41
T2 17.90 dD  —4.07 8.57c¢cB  —19.61 100. 94 eD —19.77 59.03 cC —11.54 —13.75
Tl 19.41 bB 4.02 8.27 cB  —22.42 109. 44 dC —13.02 51.88 dD —22.25 —13.42

1) Measured value; 2)Inhibitory rate.

SR T 45 0T A Uk R 58 B A 2K KR R TR X
KRN A KR 255 R0 3 B 3 B A B AR . ELXE
REEAE KNS MEIENR T RG ., EEMH
R ZE I KR B RO R SR A S e AR TR
R T AR AE R L 6. 25,12, 50, 25. 00,
50.00 mg/mL 4 v BT, H 25 6 30 1 2800 43 5 R
—2.44% .—16.88% . —20. 75 % F1—25.09% (F 3),

F 3 EKBEHEAKERERX 2 MERMEYESHRILER
Table 3 Comparison of synthesis effect on aqueous

extract of A. fruticosa to two leguminous crops

JTEE] PN w17 ZEG RO
Treatment Soybean Fababean SE
T4 —12.77 7.90 —2.44
T3 —31.35 —2.41 —16. 88
T2 —27.74 —13.75 —20.75
T1 —36.76 —13.42 —25.09

23 EEBARREMLEERNOZ D

A IS A [m) B A i R S B 25 KR WL K
GME G ALK 10 d 5, T4, T3, T2, T1 b3 K2 W
B SR M S A RO B AS R AL R
E TR (P<C0. 05) A 1 £ 2 58 B 3 KT
(P<<0.0D) (£ 4),

T KM B A RO S R R R B
T E R R Es s RO MEE, HIEA
ML AR A R ) 34 AR DA S 3 HL %
EER R A IR o R
24 ZHEBAERENUEVHNETE

X e AR ZE M KR WA Y #E 4T T GC-MS %
JE . BEREY], LR ORI A A PR VN
PR, 2-H BE Ok My 2- W B -4- IR R . T R L 2- 1 oR



%4 LSS 3 U e ST Pl W NIER | SR R e (S 455
T4 HALEEMEHKIEELIEAEERTL
Table 4 Chemical characteristics of soils treated leaf extract of A. fruticosa
i m K P BB/ (mg/kg) W/ (mg/ke) AR/ (mg/kg) AHLBT/ (g/kg)
T Water-soluble phenolic Available phosphorus Ammonium nitrogen Organic matter
reatment
& Soybean #& . Fababean K. Soybean # & Fababean K& Soybean # &. Fababean K. Soybean # &. Fababean
CK 7.12 b 5.56 cB 8.48 cB 8.95 bB 15.29 ¢B 12.23 bB 1.43 a 3.52 bA
T4 13.28 a 12.25 bAB 13.20 bAB 16.20 aA 19.57 bAB 17. 65 bAB 2.82 a 4.02 bA
T3 11.76 a 13.25 aA 12.35 bAB 18.52 aA 19. 81 bAB 16.16 bAB 2.84 a 5.32 aA
T2 12.77 a 13.23 aA 14.20 aA 20.12 aA 32.42 aA 29.91 aA 2.08 a 5.32 aA
T1 13.28 a 14.56 aA 15.41 aA 22.12 aA 33.41 aA 36.90 aA 2.15a 6.32 aA
RO RBBREMKRRANLEGUAS KEMBEGHEMAERNE R, — 5 K2 &
Table 5 Compounds in aerial part of A. fruticosa by GC-MS Eﬁ: I‘m%ﬁ&/ﬁ;{t@%ﬁ E"J ﬁﬁﬁggﬁi s % . ﬁ‘ﬁ
E WA LA T -5 11 B T ) FE P — Ay )
Chemical formula Molecular weight Organic compound . N NI
- ﬁ — AR 25 F R R L i fin 55 AR K IR W oA A
CH, 0 46 Hi# Formic acid
CsH; 02 74 il Propionic acid SR GG, A R B A B AA LT R
C7HsO 108 2- L 1y 2- hylphenol N = 35 7= 25h T
* TR merohenol b LB W R A BT A A
CeH100 114 : . A X s . I,
. 2-methyl-4-pentenoic acid B S A A HUT 3G I B R R R A SR
CyHs Oy 118 T Zfi& Succinic acid 2 ETIONS - .+ [10]
: B P H A0 .
CgHgO 120 2-H L H [ 2-methylbenzal dehyde ?‘E’JEE‘[K*H N 7/{ ’fim%:z )L”LH :H]ﬁrﬁj’ﬂzﬁﬁ Inder'llt
e d = N ». —H
C7HsO2 122 FHR Benzoic acid o & S 2R B LAk B W o T DAl o 52 ) AR ) X B 5
ot 159 FEHRJE Dlimonere gy e e FL BN RO B B9
CrHs 05 138 KR Salicylic acid L e e T e s -
CrHs O3 138 X EL IR R 4-hydroxybenzoic acid S H RN A PR 52 Dﬂ T /J\i@] H X NO; -N Fl
CyHg O 148 N I’/ﬂﬁﬁﬁ Cinnamin .aCi.d . 1\11_14 - N B(] %ﬁ L[&, Bazirmakenga E;(SF E/(J Eﬂ: 5{[12] %% Hﬁ
CoHi00» 150 B-ANFR 3-phenylpropionic acid e . . . . P
C,HsOs 150 W 41 12 DL-tartaric acid ZIKEF'@&EIUF%ﬁj(E_ﬁXﬂL@?ﬁEﬁ@ﬁé&@&ﬁ‘]'ﬂq&,%
C;Hs 0,4 154 JEJLASHR 3,4-dihydroxybenzoic acid F AR 2SR gT % BT A IR T LA B AR A2 A 4 1 G
CyH; 04 162 4= 1E M Umbelliferone i
A~ L A [14] 23 A i
CoH: O 164 SEEIE R EER A-coumaric acid SRR 1 dik s Yu SFCUHTIE A BT B IR AR TR A 0
CoH:Os 176 : 7*'5'1’?@‘@3?—5 VEMI XF Ca®'  Mg?' (K™ Fe?" Fl SO, g ik 19 45
-methoxyxoumarine . y R
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Allelopathic Effect of Leaf Water Extracts from Amorpha fruticosa
on Germination and Seedling Growth of Soybean and Fababean

GUO Zhong-lu CAI Chong-fa ZHENG Min-jiao
Key Laboratory of Subtropical Agriculture and Environment ,Ministry of Agriculture ,
Huazhong Agricultural University sWuhan 430070,China

Abstract In order to explore the mechanism of yield reduction bean planted under Amorpha fruti-
cosa »the allelopathic effect of water extracts of A. fruticosa on the seed germination and seedling growth
of soybean and fababean, was investigated. The results showed that the allelopathic effect of water ex-
tracts of aerial part of A. fruticosa on soybean and fababean varied. Inhibition effect of water extracts of
aerial parts of A. fruticosa on germination of soybean was stronger than that of fababean. The water ex-
tracts of A. fruticosa affected seedling height and dry weight,root length and dry weight of soybean,the
synthetic inhibitory effect(SE) was in turn —12. 77%, —31. 35%, —27. 24% and —36. 76 % followed
with 6.25,12. 5,25,50 mg/mlL aerial part extracts, and the SE for fababean was 7. 90%, —2.41%,
—13.75% and —13. 42% ,respectively. The allelopathic inhibition rate increased with intense concentra-
tion of the water extracts of aerial part, with the SE being — 2. 44%, — 16. 88%, — 20. 75% and
—25.09% ,respectively. A significant increase in water soluble phenolic content, available phosphorus
content and ammonium nitrogen content were recorded in soil amended with T1-T4 compared to un-
amended soil,and they increase with the increase of the concentration of water extracts of aerial part of
A. fruticosa. However,an increase in the biomasses of soybean and/or fababean was not observed due to
the increase of the concentration,the phenomenon may be allopathic effect of A. fruticosa on crop nutri-
ent uptake. Main chemical compounds in the fraction extracted by ethyl acetate were formic acid, propi-
onic acid,2-methyl-4-pentenoic acid, benzoic acid, 3-phenylpropionic acid,4-hydroxybenzoic acid, DL-tar-
taric acid,cinnamic acid,4-coumaric acid, succinic acid, syringic acid, 3, 4-dihydroxybenzoic acid, 2-meth-
ylphenol, 2-methylbenzal dehyde, D-limonene,umbelliferone and 7-methoxyxoumarine

Key words Amorpha fruticosa ; water extracts of steamleafl; soybean; fababean; allelopathic effect

(FTAE % 47 TR & 45)



