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ABSTRACT

The objective of this study was to determine the genetic variation in growth
and physiological characteristics (light-saturated net photosynthesis, stomatal conductance,
transpiration, intrinsic water-use efficiency and pre-dawn water potential) related to the
growth of 10 Eucalyptus camaldulensis Dehnh. half-sib families. The results indicated that
the differences in all growth parameters were highly significant among families, while the
differences in all physiological characteristics were highly significant among seasons, but
not among families. Nevertheless, the results showed three seasonal trends of physiological
characteristics: high values with high seasonal variation; high values with moderate seasonal
variation; and low values in all seasons. Therefore, a further study on the correlation between
physiological parameters and growth is recommended for the selection of E. camaldulensis
families that could grow and adapt well to the site.
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Table 1 List of regions and provenances of Eucalyptus camaldulensis in the

second generation progeny test.

No. jon Provenance Family
1 Petford Region QLD Eccles Creek/iributaries L7, 01,012,13,15, 16,17, 18, 19,22, 23 24 25 26
Eureka Creek/tributaries Mishap Creek 33, 35, 30, 51, 52, 54, 56, 57, 58, 60, 61, 62, 112
Mishap Creek 39, 44, 47
Hales Siding 64, 63, 67, 68, 69
Petford Bridge 71,72, 144
Emuford 76, 79, 80, 81, 99
Montalbion &4, 85, 87, 88, M4, 96
Headwaters-Emu Creek 104,106,107
Headwaters-Emureka Creek 109
Walsh River-W.Emu Creek Junction 114, 115, 119, 126, 127
Flat Rock Pool 129, 130, 135, 137, 139
2 Walsh-Mitchell River QLD  Petford Bridge 143, 149, 150, 154, 155, 156, 158
Walsh River Rockwood 162, 163
Mt. Mulgrave 164, 166, 170
Palmeryville 172,174, 176, 177, 178, 179, 180, 181
Lynd Junction 182, 183, 184, 186
Healevs Yard 187, 188, 191, 192, 193, 196, 198, 199, 201, 203
3 Northem Territory Katherine 208
4 Western Australia Lannard River 209
5 Other QLD Kennedy River 210,217, 218,219
Morehead River 224,225,226, 227, 228, 229
6 Thailand Thai selection 232, 234, 236, 244, 246

Thai land race (contral)

991, 992, 995, 996, 997

Note: Families with bold numbers were used to study physiological characteristics.

Source: Yodnam et al. (2010)
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Table 2 List of allometric equations used to estimate the biomass of 2 and 3-year -

old Eucalyptus camaldulensis.

Age (year) Biomass (kg/tree) Equation R’
2 Stem biomass (Ws) Ws = 0.0248(DBHH)" " 0.9919
Branch biomass (Wb) Wb = 0.0008(DBH’H)""** 0.9914
Leaf biomass (W]) W1 =0.0141(DBH*H)" ™ 0.9870
3 Stem biomass (Ws) Ws = 0.0318(DBH’H)" ™ 1.0000
Branch biomass (Wb) Wb = 0.0057(DBH H)"**"' 0.9498
Leaf biomass (W1) Wl = 0.0203(DBH’H)"**" 0.8791

Note: DBH: diameter at breast height (cm); H: height (m); R’: coefficient of determination

Source: Wachrinrat (2003)
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Table 3 Mean values for survival rate, height (H), diameter at breast height
(DBH) growth and absolute growth rate (AGR) of aboveground biomass
of 2 and 3-year-old Eucalyptus camaldulensis half-sib families.

Family Region Survival (%) H {m) DEH (em) AGR
2-yr-old  3-yr-old  2-yr-old  3-yr-old  2-yr-old  3eyr-old  (kgftreefyr)
i3 Petford Region QLD 625 b 583 be 543 ¢ 878 b 4.32 be .60 ab 8.33 abe
60 Petford Region QLD 058a 958a 688ab 1107 a 593a 782a 8.90 abe
71 Petford Region QLD T92ab 792 ab TA0ab 1122 a 3.57 ab 1.534 ab #.61 abe
163 Walsh-Mitchell River QLD 792 ab  79.2 ab 634 be  10.54 ab 4.56 b 618 b 6,05 ¢
208 Northern Territory %33ab 833 ab 6,42 abc  10.05 ab 487 abc  6.76 ab 700 abe
200 Western Australia 500 ¢ 458 ¢ 736 ab  10.00 ab 513abe 720 ab 7.23 abe
219 Other QLD 91.7 a 91.7a T45ab  11.79a 6.00 a 8.19a 1028 a
227 Other QLD 91.7 a 91.7 a 6.98ab 1148 a 3.84 a 8.06 a 10,21 a
236 Thailand 70.8 abc  T0.8 ab 177 a 11.22 a 589a T.65a 910 ab
906 Thailand 79.2ab  79.2 ab 642 abc 10,08 ab 429 ¢ 303 b 5.96 be

Note: For each parameter, mean values followed by the same letter(s) are not significantly different
(p>0.05)
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Table 4 Light-saturated net photosynthesis (A ), stomatal conductance (g),
transpiration (E), intrinsic water-use efficiency (WUE) and pre-dawn
water potential (Y, of Eucalyptus camaldulensis half-sib families.

Family Month A : & : E 2 WUE ¥pd
(pmolim™s)  (molm’fs) (mmol/m’/s) (umol COymol H,0) (MPa)
33 December 1500 £2.76 036 £ 005 606 £ 1.50 42,30 £ 2.32 0.40 £ 0.12
60 (Dry season) 11.39 £ 517 034 £0.05 655 £ 1.07 B £ 1126 035 £ 013
71 995 £ 318 023 £ 004 483 £ 147 4529 £ 1451 024 £ 0.05
163 1003 £1.23 028 £005 6359 £1.05 3644 £ 813 030 £ 0.05
208 901 £1.79 025 £ 004 551 £098 3798 £ 1434 025 £ 0.07
209 14.29 £2.51 031 £0.02 570 £ 1.46 4530 £9.10 025 £ 0.07
219 1279 £ 260 031 £005 613 £ 1.30 4265 £ 1279 031 % 0.08
227 1111 £3.73 027 £0.07 472 £ 0.86 4146 £ 4.71 0.28 £ 0.04
236 10.24 £ 118 029 £ 007 545 % .86 3727 £ 936 030 £ 0,07
996 10.54 £ 3.08 024 £ 0.07 535 £ 1.90 4573 £ 455 039 £ 0.07
33 May 1489 £3.13 045 +£0.13 990 £ 1.19 3518 £337  0.18 £ 0.06
60 (Early wet season) 1585 £ 1.94 048 £ 0.05 10.79 £ 0.53 3333 £ 157 0.15 £ 0.03
71 16.81 £2.19 057 £0.17 1131 £ 1.42 3067 £500 014 £ 0.06
163 1562 £ 196 045 £ 007 976 £ 147 3596 £ 1.90 0.25 £ 0.07
208 18.78 £ 258 059 £ 0,17 9.69 £ 0.57 33192756 0.9 £ 0.03
200 1385 £ 1.60 044 £ 007 1033 £ 1.23 32.00 £ 2,18 021 £ 0.02
219 17.78 £ 1.55 052 £ 0.05 1049 £ 1.02 3489 £ 100 0.14 £ 0.07
227 16.00 £ 1.09  0.56 £ 0.10 1061 £ 0.89 2928 £339 017 £0.07
236 1576 £ 2,18 049 £ 003 10,70 £ 1.34 32,02 £ 4.10 0.26 £ 0.11
99 1499 £ 230 043 £ 006 10,04 £ 1.14 3531 % 4.82 0.18 £ 0.03
33 July 790 £2.65 017 £0.07 472 £0.93 49.88 £ 944 033 £ 0.14
60 {Wet season) 10,57 £ 1,67 024 £0.05 474 £222 4845 £627 031 2011
71 11.71 £338 027 2006 627 298 42.50 £ 2.77 029 £ 0.14
163 813 £077 017 £0.05 456 % 1.16 5108 £ 12.61 055 £ 0.16
208 636 £ 192 017 £ 004 455 £ 1.71 39.67 £ 1027 037 £ 0.09
209 982 £284 023 £0.08 539+272 4591 £747 038 £ 0.11
219 941 £ 196 020 +£0.04 5108 £ 1.62 4737 £ 8.06 041 £ 0.15
227 927 £236 020 £0.05 455 £ 1.27 4747 £ 142 042 £ 012
236 1040 £249 021 £ 0.04 493 + 164 51.20 £ 5.81 0.40 £ 0.16
996 11,17 £ 197 027 £ 006 654 £0.77 4349 £ 523 046 £ 0.10
33 October 1551 £3.71 036 £0.06 790 +0.52 4340 £377 0.4 £ 0,03
60 (Late wet season) 1340 £ 1.86 033 £002 720 £ 1.63 41.06 £ 3.65 0.14 £ 0.09
71 1423 £ 1.89 033 £002 793 £0.73 4328 £ 662 0.5 £ 0.03
163 1341 £2.13 0302008 7.07 £ 146 4723 £ 9.55 0.14 + 0.04
208 1273 £ 2,12 031 £0.07 701 £ 1.29 4298 £ 8.51 0.16 £ 0.02
209 1432 £ 361 034 £009 684 £1.99 4336 £ 1294 011 £ 0.02
219 1574 £ 250 036 £ 0.06 849 £0.73 4360 £299 016 £ 0.03
227 1243 £ 360 030 2003 726 £ 1.26 41.78 £ 948 0.15 £ 0,02
236 1559 £ 0.74 032 £0.03 812 £ 0.90 5000 £ 596  0.19 £ 0.08
996 14.86 £ 216 030 £0.02 745 + 0.9 49.12 £252 015 £ 0.04

Mote:

Data are mean £ standard deviation
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Table 5 Mean values of Light-saturated net photosynthesis (A ), stomatal conductance
(g), transpiration (E), intrinsic water-use efficiency (WUE) and pre-dawn
water potential (¥, of Eucalyptus camaldulensis half-sib families.

A £ E WUE ¥pd
Factor 5 5 5
(pmol/m’/s)  (mol/m’fs)  (mmol/m’/s) (nmol CO,/mol H,0) (MPa)
Family
33 13.32a 0.33a 7.14a 42.69% 0.26a
60 12.80a 0.35a 1.32a 38.99a 0.24a
71 13.17a 0.35a 7.58a 40.43a 0.20a
163 11.80a 0.30a 6.99a 42.68a 0.31a
208 11.72a 0.33a 6.71a 38.46a 0.24a
209 13.07a 0.33a 7.06a 41.64a 0.24a
219 13.93a 0.35a 1.57a 42.13a 0.25a
227 12.20a 0.33a 6.78a 40.00a 0.25a
236 12.30a 0.33a 7.30a 42.62a 0.29a
996 12.8% 0.31a 7.34a 4341a 0.29a
Season
Dry season 11.43¢ 0.29¢ 5.6% 40.76¢ 0.31b
Early wet season 16.03a 0.50a 10.36a 33.18d 0.19¢
Wet season 9.47d 0.21d 5.14d 46.70a 0.39a
Late wet scason 14.22h 0.32b 7.54b 44.58b 0.15d
p-value
Family 0.11 0.30 0.45 0.34 0.19
Season <001 <01 <001 <10.01 =1.01
Family*Season <0.01 <0.01 0.52 0.24 0.04

Note: For each parameter, mean values followed by the same letter(s) are not significantly different

(p=0.05)
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Figure 1 Mean temperature and mean monthly rainfall at Sakaerat Environmental
Research Station during 2000 - 2009.
Source: Sakaerat Environmental Research Station (2009)
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