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ABSTRACT

The growth performance and physiological characteristics of four clones of eucalypt
seedlings were studied under different light conditions at the nursery in the Faculty of
Forestry, Kasetsart University, Bangkok. A 4 x 2 factorial design in RCBD with two factors
namely, four clones of eucalypt (K7, K51, K59 and K7) and two light intensities (30 and
100%) was applied with three replications. Growth, biomass, leaf chlorophyll content and
photosynthetic light response were undertaken six months after the experiment.

The results showed that the growth and seedling biomass of various parts except for
leaf and root biomass were significantly influenced by light intensity, while only the height
growth and leaf and root biomass were significantly different among clones. Differences
in the shoot/root ratio were also significant among clones, indicating variation in seedling
form due to genetic background. The leaf chlorophyll analysis showed a significant difference
between clones, and seedlings raised under low light conditions had greater leaf chlorophyll
content compared with those under full sunlight. There was also a clear difference due
to the interaction between light intensities and clones.

The analysis of photosynthetic light response indicated similar patterns among
treatments but the light - saturated gross photosynthesis varied significantly with light conditions
and clones. In contrast, dark respiration only responded noticeably to light intensities.
The findings suggest that clone K7 tended to be more shade tolerant compared with the
others, thereby making it more suitable to be planted with narrow spacing and/or in a
shady environment.
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Table 1 Standard chlorophyll equations to estimate leaf total chlorophyll of four

eucalypt clones under different light conditions, six months after the

experiment.
Clone Equation R?
K7 Chl=  0.0044(SPAD?) + 0.0126(SPAD) + 0.2519 0.9700
K51 Chl=  -0.0010(SPAD?) + 0.2410(SPAD) -1.8120 0.8161
K58 Chl=  0.6955¢"07(PAD) 0.9627
K59 Chl=  0.0028(SPAD?) + 0.0001(SPAD) + 1.4497 0.8875

Note: Chl: leaf chlorophyll content (mg/dm?); SPAD: leaf greenness.
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Table 2 Growth and biomass of four eucalypt clones under different light conditions, six months after the experiment.

20

Biomass (g)

Growth

Shoot/Root

Light intensity

(% of full
sunlight)

Clone

Ratio
1.98 + 0.54

Total
30.3+5.0

Root
105+29
109+2.0
10.3+4.2
7.7+2.0
73+25
58+1.5
94+4.6
69+14

Leaf
79+12
57+22

Stem Branch

8.7+1.3
6.7+1.4

Do (cm) Height (cm)

1.09 £ 0.08
0.95+0.08

32+1.0
2.1+0.6
23+0.6

154.77 £10.32
137.93+11.43

100

K7

1.32+£0.19

253+5.6
28.4+54

30
100

1.98 +£0.94
1.81+0.23

3.40+1.17

6.8+2.0
6.0+£2.3

1.13+0.10 182.33 +£12.95 89+24
6.4+1.1

0.97+0.11

K51

21.6+4.6
30.5+5.1

1.5+0.3
35+0.6
3.0+£1.6

151.63 +£19.93
149.83 + 14.99
148.77 £ 14.25

190.83 +13.85

30
100

10.8+2.0
9.6+7.7

8.8+1.8
79+42

1.07 +£0.12

0.91+0.10

K58

3.51£0.38
2,74+ 147
2.18+0.35

26.3+£12.8
30.8+6.0

22.0+3.8

30
100

73+£2.0
55+1.4

38+1.8

2.5+0.7

10.3+2.0
71+1.4

1.12£0.07

0.94+0.13

K59

150.40 + 15.49

30
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p-value

0.001**
022"

0.158™

0.022*
0.080™
0.570™

0.005%*
0.052"™

0.0001**

0.0001** 0.104™

0.052™

Clone
Light

0.0001**
0.456™

0.0001**
0.133™

0.0001** 0.0001**
0.125™

0.0001**
0.749™

0.68™

0.908™

0.005**

Clone X light

; *: significant difference at p-value <0.05; **: highly significant difference

-value >0.05

Do: diameter at root collar; ™: non-significant difference at p

at p-value <0.01.
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Table 3 Leaf total chlorophyll contents of four eucalypt clones under different

light conditions, six months after the experiment.

Clone (o/:" :)gfl;.tl;;l:‘::lsﬁfgyh t) Total chlorophyll (mg/dm?)
K7 100 2.88+0.71
30 3.23+0.94
K51 100 2.29+0.73
30 3.79 £0.56
K58 100 1.69 + 0.64
30 2.08 £0.38
K59 100 1.97 £ 0.25
30 2.79 £ 0.49
P-value
Clone 0.0001%**
Light 0.0001**
Clone X light 0.0001%**

Note: **: highly significant difference at p-value <0.01.
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Figure 1 Photosynthetic light response curves of four eucalypt clones under different
light conditions, fitted by asymptotic exponential function (Boot and

Loomis, 1991).
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Table 4 Coefficients of photosynthetic-light response estimated by asymptotic
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exponential function (Boot and Loomis, 1991).

Clone Light intensity A , ()] Ry ,
(% of full sunlight)  (umol/m®/s) (umol/m°/s)
K7 100 23.75+1.34 0.062 + 0.007 2.21+0.45
30 19.34 £2.57 0.065 + 0.003 1.33£0.19
K51 100 21.33+2.93 0.062 + 0.005 2.27+0.47
30 15.81+£3.19 0.061 + 0.001 1.33+0.51
K58 100 18.33 +£1.47 0.060 + 0.005 1.40£0.20
30 1421 +£0.22 0.060 + 0.008 1.25+£0.17
K59 100 24.58 +£2.85 0.063 + 0.002 1.71 £0.31
30 14.08 +£1.58 0.057 + 0.008 0.87 £0.49
P-value
Clone 0.006** 0.653™ 0.070™
Light 0.0001** 0.726™ 0.001**
Clone X light 0.067" 0.574™ 0.304™

Note: ™: non-significant difference at p-value >0.05; *: significant difference at p-value <0.05;

**: highly significant difference at p-value <0.01.
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