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Effects of Boron on Membrane Lipid Peroxidation and Endogenous
Protective Systems in Leaves of Eucalyptus grandis x
Eucalyptus urophylla under Low Temperature

LU Cheng-qun HUANG Bao-ling

(Forestry College, Guangxi University, Nanning 530001, China)

Abstract: Eucalyptus grandis x Eucalyptus urophylla seedlings were used as materials to study the effects of
boron on membrane lipid peroxidation and endogenous protective systems in leaves under low temperature. The
results showed that relative conductivity rate, O, production rate, malondialdehyde (MDA) content and
polyphenol oxidase (PPO) activity in leaves were increased at 5°C with boron-deficiency (<10 1 mol/L). On the
contrary, the contents of ascorbate (ASA) and soluble protein, the activities of superoxide dismutase (SOD),
peroxidase (POD), catalase (CAT) and ascorbate peroxidase (APX) were decreased. However, addition of
15 u mol/L boron in the culture medium could alleviate chilling injury and enhance the tolerance to low
temperture in the seedlings.
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: E ko B Rt (Eucalyptus grandis x
Eucalyptus urophylla) % B~ PaARFEL B i 4135
hOREE. BB ARE KR REFMAEENE
BFERPESF. EHFBRAR (B pmoll) .
NHNO, 510, (NH,),SO, 30, K,HPO, 97, K,SO, 88,
Ca(NOs),«4H, O 1000, Mg (NO,), 270, H;BO, 6.6,
MnCl, 6.6, ZnSO,+7H,O 0.3, CuSO,«5H,O 0.16,
NaMoO,+H,0 0.1, Fe-EDTA 45, —4 BJ5, Biki%
K HA— B & 8 4B A [ 18 B AT AS BB IR R B X Ee
R\ AN STH 25T, 3557+ HBO, 3 4 51
0. 5. 10, 15u molV/L, H A& MR E SR
MFE. A0, 24,48, 72,96 h [F4r R EEERE .
UL b3S FRI9AE 1500 Ix )38 T, 8Kt
12 h,
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AR E B KH P hoid 10-15 min, 4358 F 20 ml
HEHARMKD, F DDS-11A B3 § @ e AL xS
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A_BMDA)NE £/ Hendry £
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0.5%GRACE L Z /R, ¥ 15 min, A1, 1 800xg
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8. FAtRME MDA B /EbRsEd 28, TR S

MDA 15 &.

BELWE L (SOD) FHNE 2R
DonahueZ:, Schickler F1 Caspi?¥) 5 #:, 3 ml
R & FERE MR 13 mmol/L, {ALAHE MY B M i
(NBT) 75 nmol/L, ¥; # & 16.7 » mol/L, EDTA
0.1 mol/L, B¥®ZE rpik 50 mmol/L (pH7.8) . L4
NBT X LR S0%MEN | MEBERA, A
U mg"' protein FK/RBGHE M.

it % 4L % 8% (POD ) i& & M E 2 @ Amako
LR k. 3 ml g NV A BERR S vk 0.2 mol/L
(pH 6.0),1.355 0 1 H,O,, G| ABy 0.855n1, LL
AA;,,mg! protein min”' FKoREEENE.

T E4 S B (CAT) B E g HmaE™
174k, LA 1 min §§4# 1 mol HO, 25 | NE§iE A
47, i U mg" protein R BHE M.
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S, A » mol mg! protein K.
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Fig 1 Effects of different temperatures and boron contents on relative
conductivity (A),0," production rate (B) and MDA content (C)
in leaves of E. grendis x E. urophylla
H 0 pmol/LB;Al0 hmol/LB; € 5 umo/LB; @ 15 umo/LB
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10umol/L FIFREEE, MiliXAHE (15 pmol/L)
BF, SOD #&#: i T M, 3C R B R R i RRE R

MHE 2B.2C.2D vJ LLE i, ZE1KE T H1A =5
WAL, POD.CAT At APX 54 5 SOD i&H#: i)
AL EBERARLUAE 15 vmol/L &, EATHIIEH: &
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60.2% .70.3% K1 75.8% (& 2C). 15 vmoVL B &b 3
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Fig. 2 Effects of different temperatures and boron contents on activities
of SOD (A), POD (B), CAT (C), APX (D) and PPO (E) in leaves
of E. grandis x E. urophylla
B0 umol/LB;Al10 tmol/LB; € 5 umol/LB; ® 15 umol/LB
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Fig. 3 Effects of different temperatures and boron contents on ASA (A)
and soluble protein (B) contents in leaves of E. grandis x E. urophylla
B0 rmo/LB;Al10 mol/LB; ¢ 5 imol/LB; @15 umol/LB
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