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Effect of water extracts from fresh leaves of wild Allium galanthums on
seed germination of ten crops
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(Laboratory o f Germplasm Resources and E f ficient Production of Horticultural Crops in Xinjiang ,

College of Forestry and Horticulture , Xinjiang Agricultural University ,Urumgqi , Xinjiang 830052 ,China)

Abstract:[Objective] This study explored the potential impact of artificial domestication and cultiva-
tion of wild Allium galanthums on growth of associated crops to improve its intercropping and rotating
cropping with other crops. [Method) The culture dish filter paper method was used to determine effect of
water extracts from fresh leaves of wild Allium galanthums on seed germination rate, germination poten-
tial, germination index, vigor index,radicle length and hypocotyl length of ten crops. [Result)] The aqueous
extracts from new leaves of Allium galanthums had allelopathic effects on seed germination and seedling
growth of 10 recipient plants,and the allelopathic effects depended on extract concentrations. The extracts
at concentration of 0 —10 mg/mL promoted seed germination of Lactuca sativa , Brassica rapa , Triticum
aestivum ,Brassica chinensis in a decreasing order of Brassica rapa > Lactuca sativa > Triticum aestivumt >
Brassica chinensis. The extracts also had inhibitory effects on Daucus carota ,Lycopersicon esculentum ,Al-

lium cep , Brassica pekinensis,Cicer arietinum , Cucumis sativus in a decreasing order of Daucus carota >
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Lycopersicon esculentum > Allium cepa > Brassica pekinensis > Cicer arietinum >Cucumis sativus. [Con-

clusion) Crops suitable for intercropping are Brassica rapa ,Lactuca sativa , Triticum aestivumt and Bras-

sica chinensis. Under natural conditions,new leaves of Allium galanthums can affect germination of other

crop seeds in the farmland ecosystem by releasing allelopathic substances to environment through rainfall

and leaching after sprinkling irrigation.

Key words: Allium galanthums ; fresh leaves of Allium galanthums ; aqueous extracts; seed germina-

tion;allelopathy
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Influence of aqueous extract of Allium galanthums on relative seed germination rate of 10 crops
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160
5 |
£
[*]
S 120F
& Fi<H
Sie FRY = ]
RS T N = EN | BN o § P
# 2 N = =N A ER EN N T EN
®E sof = N AN [ON AR AR -|® . A EN
& £ =N =N SENERZREN N = A EN
2 O = = = 7z = I B
R = = =N =N |A RN =N =N iz | A =E
By T ] EN =N =N | U EN EN N N
= = EN Es =$ Z 2\ ERN EE ? N
3 401 £ EN =N =N | A EN EN N 1 EN
H £ g £ N N
B = N AR AR AR AR | AR : AN
2 L H EN =N EN | A EN EN = 1 EN
= N =N =N | 4 BN =N =N O EN
. = EN EN =N [ A EN £\ =N A EN
LS TA LE CA

Bl 2 A KB 10 R AR Fh T A X6 & 28 45 1 5
Fig. 2 Influence of aqueous extract of Allium galanthums on relative seed germination potential of 10 crops
2.1.3 ABxr A 454 K 3 WAL2 mg/mL () BRI AL MEY R AN B 28 mg/mL S0
SEEE AR M KR WAL PR T R R R A E B AU KR WAL BT BN K 2F R A T x
e HARAED S i AN 1835 54,6 1 8 mg/mL SEEEZA HAW/EY M SRR A B3
K AL BN FE A T o A N 1k SRR A

O2mg/mL; A 4mg/mL; O 6mg/mL;EH 8§mg/mL; K110 mg/mL
140

120

100 -

7]
&

80

60

40t

AAXF 5 2 1 %
Relative germination index

20F

LI 77 7 A

T TIIT T

LI T A

ANARANIRRRNANARNNRRNRRNARY
OO OO TITT LT
IO AT T T
TSI

LTI T TR

LTI T ER

LA

[T T
[ A
ANNANANNANRNAN RN RRRANN Y
LI T 7707 777

ANNRNNRNNRNNNNNNNNT

[T TITTIITITE

(ST S

S BE

os)
ae]
&)

s TA LE

Pl 3 S KB 10 R 0 R T o 2 2 O B
Fig. 3 Influence of aqueous extract of Allium galanthums on relative seed germination index of 10 crops
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Fig. 4 Influence of aqueous extract of Allium galanthums on seed germination relative vigor index of 10 crops
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Influence of aqueous extract of Allium galanthums on seed germination relative radicle length of 10 crops
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Table 1 Comprehensive allelopathic effect index of aqueous extracts from Allium galanthums new
leaves on seed germination 10 crops
b B A0 F5 %L A AR AL
Allelopathic effect index ViR
?F%ﬂ‘% AR R 25 2 MXT RS MM EFRE MG OREC MK E X IRGKE  Comprehensive
Crop species Relative Relative Relative Relative Relative Relative index of
germination germination germination vigor radicle hypocotyl allelopathic
rate potential index index length length effect
@é?éi —0.05 —0.25 —0.05 —0.35 —0.17 —0.09 —0.16
Allium cepa
~E . 0.01 —0.07 —0.07 0.23 0.23 0.21 0.09
Lactuca sativa
AEES —0.04 —0.03 —0.05 0.21 0.06 0.10 0.04
Brassica chinensis
Fe _ o a _ -
. 0.24 0. 40 0. 64 0. 34 0.09 1.33 0.15
Brassica rapa
j(Elﬁ . . 0.07 0.05 0.01 —0.04 —0.14 —0.29 —0.06
Brassica pekinensis
ﬁ:‘fﬂ:\ . . —0.02 —0.03 0.05 0.09 0. 00 —0.24 —0.02
Cucumis sativus
e
E%L‘ .o —0. 30 —0.21 —0.04 0.12 0. 10 0. 00 —0. 06
Cicer arietinum
e
i . —0. 04 —1.10 —0.52 —0.14 —0.11 0.19 —0.29
Lycopersicon esculentum
N
. . 0.02 —0.01 0. 00 0.08 0.16 0.24 0.08
Triticum aestivum
L —0.26 —1.37 —0.76 —1.67 —0.35 —0.38 —0.80

Daucus carota

AW A T m ISR AR R R R R T
10 FRRAFZE A4 L, B 4 T IE A T S B 24004 At B A
FH S He v X6 357 56 A AT A B A AU 50 48 /0 1) B W 2
FI R e AT 1 AR P b s U i % T AR
SRy S92 L 2 B A T Gk T VR 2 A T M R A A
L R S AR AE ) AN TR I 3R B R A AR AE T
SEEEZE G R Ak DL K 18] AR i AR v p A R Y R
PRAL T B S MK .

Hh/NHELE B 5T R B A (Allium ascaloni-
cum) KIS B E NSV ANE I 4 R K
AR B —E AR R . 2588 08 i KR WROxT
5 B F AR AR A L 3X S A0 NI ST A 2R — L
1B 5252 2800 i AR WO BRI R SR R B — 5 1Y
MEER . RS BRI, 5~30 mg/mL X
BB EZ KB WS M E N (Daucus carota) #f F K&
FEAR R F B R RS AR BOM 4l B R AR K 1Y
AN IR L AN 2l v AR A
ER . X SRR AR —3, IEM S A B A
b AR B AR T 2R AL E AN TR T AN [

EA WIS AR Y 5 RZEH AR A K
B, i B (Rosa rugosa) . &t 3 (Beta vulgaris)
FIEEH 28 (Matricaria recutita ) % B 235 T 251
AR ILEX S RB E TE (Medicago sativa) K5

M e AR DL TR R T I R G R M G %7
AR R 25 SR 3 W] 512 2R 240 I K TR TR T 1 St
PR 3 5 A0 AAE 98 45 S AH TR S R B A 20 1 1 5
Tl -7 17 & 3k B v V5 Y o6 g 2K T Al 52 AR Rl
T T 52 2 2B K R R — A MR VR L O s
IR R B T 185

FRTH S RSE B, 0. 25% ~ 2. 500 $E 2L 2
R H O KT 10 Ff 32 Mk 0 2 A b A FH 5 4 A2
SR 9 e B i 25 K B VB R vk R 5~ 40
mg/mLHEF, Xt 7 Fhigh R 7 i & 35 5 4k
B R H B PSR L 0. 033~0. 20 g/mL 0
T 25 I K R R K B Rl T & 2RO W R, (H
R AR T A & RN R 2 AR R SR A
eSS T I N e R S T el 2
Pk GG WSS AT — B, By S 5K
2 20T KR A VB At B AR H i T B 2R 2 L
RN TR, SR Z0HT KR X (R A Az 1R
YEYFh 1 J 09 52 M 3R B R [R] A I ROR . S
P& R KB WAE 0~10 mg/mL Xf /N F 3 FR
SR T 8 & A DR VR L X/ 22 BTk B
A T 5 S22 2 KR SR /I 1 3 RN 2 il T
W % [ RE A AR S AR K S R T i 2 LA
I . U6 5 58 AU I 5 A i i — R AR LA it
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