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Response of seedling growth of four Eucalyptus clones to acid and aluminum stress

YANG Mei'”, HUANG Shou-xian’, FANG Sheng-zuo' , HUANG Xiao-lu’.
(1 College of Forestry Resources and Environment, Nanjing Forestry University, Nanjing 210037, China;
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Abstract; Effects of different acid-aluminum treatments on the four Fast-growing Eucalyptus clones ( Eucalyptus
grandis X E. urophylla Guanglin No.9, E. grandis x E. wrophylla No. 12, E. wurophylla No.4, E. uwrophylla x
E. camaldulensis No.3) were studied using the cultivation method of sand and soil combination. The acid and Al
levels were pH 3.0 +0 mg/L AI’* | pH 3.0 +120 mg/L AI’*, pH4.0 +0 mg/L AI’*, pH 4.0 + 120 mg/L AI’"
for each clone, and the pH 4.8 +0 mg/L AI’* was used as the corresponding control, respectively. The results
show that the morphology, growth, water content, cholorophyll content, proline content and membrane permeability
in four Fast-growing Eucalyptus clones are affected under the different acid-Al treatments. All clones are significant-
ly inhibited under the pH 3. 0 + 120 mg/L AI’* treatment, the leaves and buds are distorted, the seedling heights
and collar diameters are depressed, the membrane permeability is degraded, and cholorophyll content and water
content are decreased. While the proline contents of the clones are accumulated. The four clones respond to the
acid-aluninum differently. E. grandis x E. urophylla No.9 has the best adaptation to the acid-aluminum treatments
from the growth and physiological indexes, such as non-significant morphology change, low amplitude variation of
membrane permeability, cholorophyll content and water content, and high amplitude variation of proline content.
E. wrophylla No.4 has the weakest intolerance with great damage, even faded leaves and buds. The resistance in-
tensity is in order of No.9 > No.12 > No.4 > No.3. Choosing and culturing Eucalyptus clones with resistance to
acid-aluminum should be considered one factor to improve the site productivity on the acid soil with enriched alumi-
num in the south area of China.
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Fig.1 Survival rates of four Eucalyptus seedlings under different acid-Al treatments
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Fig.2 Water contents of roots, stems and leaves of four Eucalyptus seedlings under different acid-Al
[H(Note) : T FARR K DFEERFRF—TGHRNZERIE 1% 1 5% B F K Different capital and lowercase

HREB Root

Bb Be

G3 G4 G9

ZE Stem

G12

Gl12

G3 G4 G9

G12

2 FRARBRELET4IMEHARTERIR EMHFEKEER

letters above the bars in one clone indicate significant at 1% and 5% levels, respectively. ]
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Fig.3 Height increments of four Eucalyptus seedlings under different acid-Al treatments
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Table 2 SATI and ASAI differences of four Eucalyptus

seedlings under different acid-Al treatments

HH iz

TR Seedling height Collar diameter
Clone
SATI ASAT SATI ASAT
G3 0.619 0. 857 0. 684 0. 844
G4 0. 465 0. 650 0. 569 0.813
G9 0. 834 1.435 0. 867 1. 246
G12 0.638 1. 100 0.745 1. 008

7 (Note) : SATI— 1 W8 FE TG $X Soil acidity tolerance indi-
ces; ASAT—PRM: 4 8E5E M5 4L Acid soil adaptation indices.
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Fig.4 Changes of cholorophyll content of four Eucalyptus seedling leaves under different acid-Al treatments
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Fig.5 Changes of membrane permeability of four Eucalyptus seedling leaves under different acid-Al treatments
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Fig.6 Changes of proline content of four Eucalyptus seedling leaves under different acid-Al treatments
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