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Effects of Aqueous Extracts from Eucalyptus grandis Leaves
in Different Status on Morphology and Resistance
Physiology of Raphanus sativus Seedlings

YU Xiuyan, HU Hongling” , WANG Qian,CHEN Hong,HU Tingxing, TU Lihua, LI Pengfei
(College of Forestry, Sichuan Agricultural University, Ya’an, Sichuan 625014, China)

Abstract: The allelopathic effects of Eucalyptus grandis leaves with different status on morphology and re-
sistance physiology of Raphanus sativus seedlings (receiver plant) were studied. The seedling was breed
with perlite as cultivated substrate. Different status of E. grandis leaves including tender leaves (T,),old
leaves (T,) ,the leaf litter from ground surface in a 4-year-old plantation (T;) and the half-decomposed leaf
litter (T,) were chosen,and their aqueous extracts were prepared by soaking different amount (30 g,15 g
and 7.5 g,dry weight) of leaves in equal amount of water (900 mL) ,resulting into four concentrations for
each kind of leaves. The distilled water was used as the control (CK). The results were as follows: (1) The
extracts of E. grandis leaves in different status significantly inhibited the root length of R. sativus,with the
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extract of tender leaves having the strongest inhibition and the half-decomposed leaf litter showing the
weakest inhibition. (2) The activities of catalase (CAT) and peroxidase (POD) in R. sativus were elevated
treated with all levels of all extracts. The activity of superoxide dismutase (SOD) in R. sativus was in-
creased by exposure to the tender leaves (T,) extract regardless of the concentration,and to other extracts
under the high concentration, while the activity of SOD decreased when exposed to other extracts of low
concentrations. (3) The content of malondialdehyde (MDA) decreased under leaf extracts with low concen-
trations, while increased under those with high concentrations. (4) The soluble sugar (SS) content of the
receiver plant was higher in the presence of the extract of tender leaves regardless of the concentrations,
compared to CK,while with the increasing extract concentration of old leaves and half-decomposed leaves.
SS content presented a decrease trend after an increase. Soluble protein (SP) content increased with the in-
creasing concentration of all kinds of extracts,and the differences became significant under all concentra-
tions for leaves T, and T; when compared to CK. On the whole, the aqueous extracts of different status
leaves of E. grandis showed remarkable allelopathic effects on the growth and resistance physiology of R.

sativus seedlings,with the extract of tender leaves exhibiting the strongest effect,followed by the old leav-

es and the leaf litter from ground surface,and then the half-decomposed leaf litter.
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Table 1

from E. grandis leaves in different status for 9 and 22 days after germination

2) JHIE . BRORE AR A o CT ) 4d 1%

ERTERTHARRELEL MY EERRESERNETL

The growth and morphological indexes of R. sativus seedlings treated with aqueous extracts

b F M 5E Cotyledon width/em F MK Cotyledon length/cm MK Root length/cm i & Seedling height/cm
Treatment 9d 22 d 9d 22 d 94 22.d 9d 22.d
CK 0.9340.32a  1.2040.00a  0.5740.12a  0.8340.06a  10.43+1.40a 19.2346.58a  2.85+0.92a  4.13+0.81a
T\ L 0.90£0.26a  1.4340.06b  0.5320.06a  0.9040.10a  2.5040.26b  2.8740.12b  2.9040.20a  3.53+0.67ab
M 0.774£0.06a  1.2340.15a  0.4720.06a  0.6720.06b  2.4040.69bc  1.9340.32b  2.3040.36a  4.5%0.00a
T, H 0.8740.06a  1.074+0.06a  0.4340.06a  0.63+0.06b  0.9740.15¢c  1.0740.06b  1.9040.36b  2.63=0.32b
CK 0.9340.32a  1.2040.00b  0.5740.12a  0.8340.06ab 10.4341.40a 19.23+6.58a  2.8540.92a  4.13+0.81a
T, L 1.004+0. 00a 1.5040.10ab  0.6040. 00a 0.9740.06a 5.33£0.58b  5.77£0.67b  3.5740.55a 4,37+1.27a
T, M 0.940.10a 1.5740.25a  0.5040.20a  0.9040.10ab  2.2040.72c  2.93+0.60b  3.4040.17a  4.20%0. 26a
T, H 0.874£0.06a  1.3740.21ab  0.500.00a  0.7740.06b  2.000.87c  1.8+0.79h  2.2340.93a  3.9020.95a
CK 0.9340.32a  1.2040.00a  0.5740.12a  0.8340.06a  10.43+1.40a 19.23+6.58a  2.8540.92ab  4.13+0.81a
TsL 0.9040.10a  1.4340.55a  0.6040.10a  0.9040.20a  4.6=1.35b 6.41.21b  4.2040.56a  4.93%1.00a
TsM 0.7740.12a  1.634+0.21a  0.4340.06ab 1.10+0.17a  3.1741.0lbc  5.6+1.25b  1.9040.70b  4.23%0.78a
T;H 0.7040.00a 1.40£0.17a 0.37£0.06b  0.83£0.21a 2.037£0. 45¢ 3.6+1.51b 2.03£0.91b  4.23£0.87a
CK 0.9340.32a  1.2040.00b  0.5740.12a  0.8340.06b  10.4341.40a 19.23+6.58a  2.8540.92a  4.13+0.81a
T,L 1.004£0.26a  1.7040.10a  0.60£0.10a  1.0740.12a  4.00£0.92b  5.7740.75b  3.5740.8la  4.7740.15ab
M 0.934£0.06a  1.3040.10b  0.600.00a  0.9040.10ab ~ 3.1740.61b  5.1740.76b  4.6341.63a  4.930.93ab
T, H 1.1740.06a  1.3340.21b  0.60+0.10a  0.9040.10ab  3.83+0.80b  4.0040.95b  5.10+0.44a  5.9040.98b
Conczftfifﬁgjeffect 0.543 0.001 0.021 0.003 0. 000 0. 000 0.105 0. 689
Liviﬁc(frﬁd 0.132 0.085 0.051 0.003 0.017 0.278 0. 000 0.008
ARt fr 0.768 0. 269 0.543 0. 045 0.068 0.989 0.005 0.093

Concentration X leaves

T CKL O BRI IR A5 Ty~ T 20 B Fm B (3 S 4 o o A 0 8 AR 00 1 ML H 20 B AR o o e B B 4 s 36 P W) 31 AR ) /N5 5 B

R AL BRI TE 0. 05 KPR E MRS TR,

Notes: CK. Control, the treatment without aqueous extracts; T; ~T, stand for the aqueous extracts from tender leaf,old leaf, the leaf litter from ground surface

in plantation and half decomposed leaf litter; L. M and H stand for the low concentration,medium concentration and high concentration of aqueous extracts; The dif-

ferent letters within the same column indicate significant difference among treatments at 0. 05 level; The same as below.
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Table 2

The inhibitory rate (RI) of growth and morphological indexes of R. sativus seedlings treated with

aqueous extracts from E. grandis leaves in different status for 9 and 22 days after germination

ER TFK K il BRI H
oyl Cotyledon width Cotyledon length Root length Seedling height Total RI
Treatment
9d 22.d 9d 22.d 9d 22 d 9d 22.d 9d 22.d

T, L —0.04 0.16 —0.06 0.07 —0.76 —0.80 0.02 —0.15

M —0.18 0.03 —0.18 —0.20 —0.77 —0.90 —0.19 0.08 —3.71 —3.36
T:H —0.07 —0.11 —0.24 —0.24 —0.91 —0.94 —0.33 —0.36

T;L 0.07 0.20 0.06 0.14 —0.49 —0.70 0.20 0.05

T:M —0.04 0.23 —0.12 0.07 —0.79 —0.85 0.16 0.02 —2.17 —1.78
T.H —0.07 0.12 —0.12 —0.08 —0.81 —0.91 —0.22 —0.06

T;L —0.04 0.16 0. 06 0.07 —0.60 —0.67 0.32 0.16

T:M —0.18 0.27 —0.24 0.24 —0.70 —0.71 —0.33 0.02 —3.41 —1.11
T:H —0.25 0.14 —0.35 0.00 —0.81 —0.81 —0.29 0.02

T, L 0.07 0.29 0. 06 0.22 —0.62 —0.70 0.20 0.13

T M 0. 00 0.08 0.06 0.07 —0.70 —0.73 0.38 0.16 —0.48 —0.80
T,H 0.20 0.10 0. 06 0.07 —0.63 —0.79 0.44 0. 30
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Fig. 1

SOD,CAT,POD activities and MDA content of R. sativus seedlings treated

by aqueous extracts from E. grandis leaves in different status

The different normal letters indicate significant differences among treatments

within same leaves status at 0. 05 level; The same as below
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Table 3 Effects of concentrations,leaves and their interaction on resistance physiology indexes of R. sativus seedlings
% Effect SOD POD CAT MDA SS SP

e % Concentration effect 0. 008 0. 000 0.550 0.001 0. 000 0.003

%% Leaves effect 0.037 0. 000 0.667 0. 000 0. 000 0.028

e B X 1 i Concentration X leaves 0.913 0. 000 0.468 0. 004 0. 000 0.529
O CK EL H M

63501
= X
£ 300} S
= = 5
IHs 250 .=
& 5 i S
g 200 F Il o
= 2 150¢ #H o
k% e
= 2 100} €5
o TS
= 50t 3
E ]
z 0 ‘
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4b P Treatment 4b PR Treatment

Bl 2 ERARARZS I AR SR A BER  1 4 B AT PR AT AR R 1

Fig. 2

The soluble sugar and soluble protein contents of R. sativus seedlings treated

by aqueous extracts from E. grandis leaves in different status
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