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Allelopathy of different fractions of lily root exudates

XU Peng.CHENG Zhi-hui, LIANG Jing. MENG Qing ling
(Key Laboratory of Horticultural Plant Germplasm Resource Utilization in Northwest China ,

Ministry o f Agriculture , Northwest A& F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective] The experiment was done to investigate the allelopathy of different components
of lily root exudates. [Method] Lily root exudates were collected with the method of hydroponic cultiva-
tion. Petroleum ether,ethyl ether, ethyl acetate,chloroform and methanol were used to isolate lily root exu-
dates by extracting or column chromatography, which was tested by bioassay with radish as the receiver
crop. [Result) All fractions showed inhibitory effect on germination rate,shoot length and shoot fresh mass
of radish,but promotion effect on root fresh mass. The fractions of methanol, chloroform, petroleum ether
showed inhibitory effect on germination index, germination potentiality and root length,but the fractions of
ethyl acetate and ethyl ether showed promotion. On the allelopathic index the fractions of methanol, chloro-
form, petroleum ether and ethyl ether showed inhibitory effect on seed germination and seedling growth of
radish, but the ethyl acetate fraction showed promotion effect. At the same time, the allelopathy order of
different fractions was methanol, chloroform, petroleum ether, ethyl acetate and ethyl ether. All fractions
led to the increase of MDA content and the activity of IAA oxidase,then the change of protective enzymes

SOD and POD activities did not show obvious tendency. [Conclusion] All fractions of lily root exudates

x  [Ugfs HI] 2011-05-03
[(HEWH] EHET—H RHE 28005 H (2006BAD07B02-01)
(EHERAT B ME987—) 2, INARARIRA 76 AR -, 32 B2 A 3 el ot 4y 2 B0 2R 25 AR 5T
GEfGEES] B EA958—) T BV 24P A #2104 A S0l 3580 A el 2 o 03 A T A S 5

E-mail: chengzh@nwsualf. edu. cn



168 P Al e MR K AR

%039 &

have allelopathy,however the methanol fraction and chloroform fraction have stronger effect.

Key words: lily;root exudates;fractions isolation;allelopathy;radish
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Table 1 Effect of different fractions of lily root exudates on germination rate of radish
Ak B KR/ % KRR KR/ %
Treatment GR GI GE
Xt #f Control 95.33+0.88 a 87.78+1.11 a 82.6741.20 ab
Z Tk #H 4> Ethyl ether fraction 90. 6741. 20 ab 89.434+1.21 a 85.3342.03 a
TR 2.5 4H 4> Ethyl acetate fraction 91.67-+0. 88 ab 88.50+1.26 a 85.33+1.33 a
A1 Bk 4 4> Petroleum ether fraction 89.67=+1.86 ab 85.53+2.15 a 82.00=£3.61 ab
S 14> Chloroform fraction 86.67+3.38 b 80.55+1.35 b 76.00+3.21b
H 2 43 Methanol fraction 89.33+3.38 b 84.84+1.67 ab 82.0041.15 ab

TE < [ VB 5 b5 AR RN T8 3 3R 22 S 3 MRS BT [RZ B 224 500K P FRA.

Note;Data in the same column with different small letters indicate significant differences at 5% by Duncan’s test. The same as below.

2.2 BERESWUARASME MEEKEE
A
M3 2 TR XS RRA L . 2Bk 2R S BR A
PRt 7% MR AR B £l g D7 B A o
il T8 AR AR B AR (ELAS b B X TR A 22 S 4 OR
K FEARN . SRR S A R A A
5 BEAR L . 2T L LR ST Ak S8 07 L A

4y 1 AR 4y B Gk B 260 58%, 11, 712,
15.51%,23. 10 % A1 30. 06 % , Hirh 2, ik & {7 . I i
20 4y 55 0 R AL B 22 SR B B KO . S A A A
HETE S 4 AR A BT Y38 BR S k2 A b H AR
2H 53 55 0 BEOAH 1L 22 S B ORGA B B F K B o i
T T D 4l B BG0, BR LR £ TR AR A i
Bk 2H 53O0 R A oy ) SR IR W E TR 2 7.

®2 BAREDWOARASINE MIBEEKPEN

Table 2 Effect of different fractions of lily root exudates on seedling growth of radish
4b 38 A /em Hi g /cm PR/ (mg « B WEEBTE/ (mg « B

Treatment Root length Shoot length Fresh mass of root Fresh mass of shoot
X 8 Control 2.7940.32 ab 3.164+0.07 a 0.01040.002 b 0.05940.002 a
Z W4 %y Ethyl ether fraction 3.294+0.46 a 2.32%+0.03 b 0.01540.001 a 0.046=+0.003 b
LR TR 5y Ethyl acetate fraction 3.04+0.43 ab 2.7940.07 ab 0.014=0.002 ab 0.050=£0.003 ab
1k 2H 4 Petroleum ether fraction 2.34740.12 ab 2.6740.26 ab 0.01240. 001 ab 0.04940. 006 ab
)i 414> Chloroform fraction 2.7540.42 ab 2.434+0.34 b 0.01140.002 ab 0.045240.005 b
i 4H 43 Methanol fraction 1.97£0.01 b 2.214+0.18 b 0.01140.001 ab 0.046=£0.001 b
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Fig. 1 Effect of different fractions of lily root exudates on RI of germination rate and seedling growth of radish
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Fig. 2 Effect of different fractions of lily root exudates on IAA oxidase in the hypocotyls of radish

Different small letters above column mean significant difference( P<C0. 05)
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Table 3

Effect of different fractions of lily root exudates on MDA content and activities

of protective enzymes in radish seedlings

b3 Treatment

MDA/ (mmol « g~

) SOD/(U g '+ h™D POD/(U « gt «h™1)

X} it Control 1.62+0.36 b
Z k40 4> Ethyl ether fraction 4,904+0.27 a
TR 2.5 4H 4> Ethyl acetate fraction 4,67+0.17 a
A7 k4 4 Petroleum ether fraction 4.474+0.48 a
F 544> Chloroform fraction 3.90+0.57 a
H fi£2H /> Methanol fraction 3.4640.67 a

1419.33£60.24 a 11.88%0.43 a
1 330.00£48.50 a 10.53+0.56 a
1418.00£90.72 a 12.00£1.31 a
1310.00£78.52 a 11.76£1.85 a
1238.00£121.48 a 13.0820.99 a
1247.33+£30.75 a 13.9040.80 a
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