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Allelopathic Effect of Volatiles of Eupatorium adenophorum
on Seed Germination and Seedling Growth of Pinus Yunanensis

CAO Zidin' WANG Xiaodi’ YANG Gui-ying'

(1. Faculty of Environmental Science and Engineering Southwest Forestry University Kunming 650224
China; 2. Forestry faculty Southwest Forestry University Kunming 650224 China)

Abstract: In order to know the allelopathy of stem and leave volatiles of Eupatorium adenophorum  Pinus
yunnanensis seeds were treated by fresh stem and leave of E. adenophorum of different quality in transparent
airtight boxes the concentrations are high concentration( 0.069 4 g/cm’) middle concentration (0.023 1 g/
em’) and lower concentration (0.007 7 g/cm’) respectively. The results showed that the volatiles had a sig—
nificant influence on seed germination process of P. yunnanensis the day on which seeds started to germinate
the day on which germination pinnacle came the day on which germination number descended significantly
all delayed with the increase of concentrations seed germination numbers of the day at the germination pinna—
cle also delayed with the increase of concentrations so the germination process curves became gentle with the
increase of concentrations and nearly became a beeline at high concentration. The tendency of the effects of
the volatiles on seed germination ( seed germination rate seed germination potential seed germination speed)
and seedling growth ( fresh weight dry weight radicle length hypocotyl length) of P. yunnanensis was simi—
lar showing a rule that high concentration had a negative effect on seed germination and seedling growth the

negative effect became weaker and weaker with the descent of concentrations. E. adenophorum was widely
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distributed on the ground under P. yunnanensis forest and might influence natural regeneration and growth of

P. yunnanensis by allelopathy.

Key words: Eupatorium adenophorum; volatile; Pinus yunnanensis; seed germination; seedling growth; al—

lelopathy
( Eupatorium adenophorum)
.42 L
700 m 3200 m
thy)
5
6
7-11
1
1.1
)
27 cm lkg 3 o
1.2
1.2.1
2d ; 120 C
24 h 0 =0.15%
3
3 o 12
1 27 emv 12 em.
25 C
24 h 20 min
8 . 15 21
1.2.2
RI=1-C/T( T=()
RI=T/C-1( T<()
(1)(2) C T
RI
SPSS

20 40
( Pinus yunnanensis)
70% * .
i ( allelopa-
o (
0.6 m.
0=0.15%
3 ho 45 C
20 min 30 min
2 (12 cm) 100
270 90 30 ¢ ( 2
12 ¢cm 3 888 c¢m’)
75 % 1225 Ix 8 h
o 1 9
13 8
RI o
(1)
(2)
RI >0 RI <0 RI=0
14
t o
8-9



o 270 90 30 g
(0.069 4 g/cm’) | (0.023 1 g/em’) (0.007 7 g/em’) o
2.1
1 5 300 ¢ —e— = itk 1Y High concentration
2.3/ 2 950 I —m— 2 R Middle concentration
8 25.7 /5
’ = 5 | BHEFERES Lower concentration
10 £ 200
El ATHE Contrast
3.3 / g 150 1
. 5 S o |
0.3 = .\’\/ i
9 15.0 / ® sop N
.. R/
13 0.0 = R W Lo
1.0/ 56 7 8 9 1011 12 13 14 15 16 17 18 19 20 21
KA/ Day
1
6 0.7
/ 10 Fig.1 P. yunnanensis seed germination numbers
of each day after treated by the volatiles
10.7 / 18
1.0 / . ° 7 0.3 /
2.2
1 Al Al
11.0% 0.7% 0.75 85.3% 70.0% -10.24 87.1% 99.0% -
92.6% - N N 73.0% 17.0% 6. 45
14.5% \75.7% 37.0% o N N
72.3% 33.0% 7.26% 15.2% 52.9% 29. 1% o
o RI
3 ; N
1
Tab.1 Allelopathic effect of the volatiles on seed germination of P. yunnanensis
/ Germination potential Germination rate Germination speed
(g*em™) 1% RI 1% RI RI
Concentration  Measurement value  RI value Measurement value Rl value Measurement value Rl value
0.069 4 0.7+0.6 Cd -0.990™ 11.0+2.6 Be -0.871 0.75 +0.19 Ce -0.926™
0.023 1 17.0 £1.0 BCe -0.757* 73.0+3.5 Ab -0.144" 6.45 £0.26 Bb -0.370™
0.007 7 33.0+6.6 Bb -0.529" 72.3+3.0 Ab -0.152" 7.26 +0.53 Bb  -0.291"
0 70.0 +8.6 Aa 85.3+7.4 Aa 10.24 £0.90 Aa
5% 1% Dk Yok 13
5% 1% o

The data marked with different capital letters and different small letters in the same row indicate a significant difference at 0. 05
level and 0. 01 level respectively; * %% express the mean difference between different treatment and contrast was significant at

0.05 level and 0. 01 level respectively.
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Tab.2 Allelopathic effect of the volatiles on seedling growth of P. yunnanensis
/ Wet weight Dry weight Hypocotyl length Radicle length
(g*em™?) /g RI /g RI /em RI /em RI
Concentration Measurement value  RI value Measurement value Rl value Measurement value Rl value Measurement value Rl value
0.069 4 0.24 +0.07 Be -0.923%  0.06+0.02Bb  -0.864  0.35x0.12 Be ~0.859%  0.92+0.23 Bc  -0.618*
0.023 1 2.52+0.20 Ab -0.199" 0.38 +0.02 Aa -0.129* 1.440.17 Ab  -0.414%  2.010.07 Ab  -0.167*
0.007 7 2.56 £0.21 Ab -0.186" 0.39 £0.03 Aa -0.121 1.87 £0.61 Aa -0.241 1.940.11 Ab  -0.194"
0 3.15+0.32 Aa 0.44 £0.04 Aa 2.45 £0.28 Aa 2.41£0.12 Aa
5% 1% RGNS i
5% 1% o

The data marked with different capital letters and different small letters in the same row indicate a significant difference at 0.05
level and 0. 01 level respectively; * %% express the mean difference between different treatment and contrast was significant at

0.05 level and 0. 01 level respectively.
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