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ABSTRACT

Genetic improvement of Acacia auriculiformis A. Cunn. ex Benth. hybrids have enhanced their growth
potential and adaptability to planting sites. However, differences in stem characteristics, yield and growth are
evident. Consequently, this study examined the variation in 23 clones of a 5-year-old A. auriculiformis hybrid that
had been planted at Silvicultural Research Center 6 (Nakhon Ratchasima) in terms of their growth, biomass and
fresh weight, stem volume and carbon storage. The clonal test involved plots in a randomized complete block
design with four replications. The diameter at breast height and total height of all trees were measured;
subsequently, allometric equations were developed to estimate the biomass, carbon storage and stem fresh weight
and volume of the trees.

Based on the results, there were highly significant differences (p<0.01) for all variables examined among the
23 clones. The RFD 3-2 clone, which was registered as a new plant variety, produced the highest total biomass
and carbon stored in biomass, with mean values of 99.03 and 47.20 t/ha, respectively. Furthermore, the stem fresh
weight and volume of this clone were the highest, with mean values of 102.12 t/ha and 130.02 m’/ha, respectively,
due to its straight stem and lack of forking at a low level. In addition, clones No. 12 and 13 were superior in terms
of growth, biomass, stem fresh weight and stem volume, with values that were comparable to those of the RFD
3-2 clone. The findings suggested that these A. auriculiformis hybrid clones were suitable for reforestation and

commercial plantations in Nakhon Ratchasima province and other regions with similar site conditions.
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datum : WGS 1984
scale 1 : 15,000

Legend
:l Silvicultural Research Center 6 (Nakhon
Ratchasima)

D Study area

Nakhon Ratchasima Province

Figure 1 Clonal test site for Acacia auriculiformis hybrid at Silvicultural Research Center 6 (Nakhon Ratchasima)
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Figure 2 Planting layout of clonal test of Acacia auriculiformis hybrid at Silvicultural Research Center 6 (Nakhon

Ratchasima)
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Table 1 Genetic background of 23 Acacia auriculiformis hybrid clones planted at Silvicultural Research

Center 6 (Nakhon Ratchasima)

Clone No. Clone ID Cross (Female x Male)
1 1/1/7 NT1 X QLD1
2 1/1/11 NT1 X QLD1
3 1/1/12 NT1 X QLD1
q 13/8/9 PNG1 X QLD2
5 13/8/11 PNG1 X QLD2
6 14/8/19 PNG1 X QLD2
7 24/13/28 PNG2 X QLD2
8 RFD 3-2 (Y31.3-2) PNG2 X QLD2
9 25/14/19 QLD1 X NT2
10 27/15/21 QLD1 X PNG1
11 RFD 3-3 (Uu.3-3) QLD1 X PNG1
12 28/16/15 QLD1 X QLD2
13 29/16/24 QLD1 X QLD3
14 29/16/28 QLD1 X QLD3
15 29/17/15 QLD1 X QLD3
16 30/17/16 QLD2 X NT3
17 RFD 3-4 (U3.3-4) QLD2 X NT3
18 31/18/10 QLD2 X NT3
19 RFD 3-1 (Yu.3-1) QLD2 X NT3
20 33/19/3 QLD2 X PNG1
21 33/19/5 QLD2 X PNG1
22 33/19/8 QLD2 X PNG1
23 RFD 3-5 (Ua. 3-5) QLD2 X PNG1

Remark: NT = Northern Territory, Australia; PNG = Papua New Guinea; QLD = Queensland, Australia;

RFD = Royal Forest Department
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Table 2 Diameter at breast height (DBH) and height of Acacia auriculiformis hybrid clones planted at Silvicultural

Research Center 6 (Nakhon Ratchasima) (mean + standard deviation)

DBH Height
Clone No. Clone reference
(cm) (m)

1 1/1/7 11.47 + 1.94™" 13.46 + 1.34°
2 1/1/11 10.72 + 2.28%" 11.91 + 1.55%¢
3 1/1/12 10.43 + 1.88 11.59 + 0.92*°
4 13/8/9 8.79 + 2.28% 12.32 + 2.00°
5 13/8/11 10.96 + 2.14°% 12.62 + 1.53°%
6 14/8/19 10.05 + 2.06"* 12.19 + 1.82
7 24/13/28 8.89 + 1.40% 11.76 + 1.61%
8 RFD 3-2 11.80 + 1.87%" 15.23 + 1.19"
9 25/14/19 10.23 + 1.66™ 13.69 + 0.92"
10 27/15/21 9.78 + 1.74> 11.99 + 1.58%¢
11 RFD 3-3 11.68 + 1.76™ 13.59 + 2.11"
12 28/16/15 12.25 + 2.03" 13.92 + 1.73"
13 29/16/24 12.18 + 1.80" 13.64 + 0.73"
14 29/16/28 8.33 + 1.55° 11.78 + 1.71%
15 29/17/15 10.18 + 1.84°¢ 14.05 + 1.77°
16 30/17/16 10.13 + 1.71°% 13.47 + 1.42°%
17 RFD 3-4 10.49 + 1.23%F 14.43 + 0.87"
18 31/18/10 9.29 + 1.38°° 13.25 + 1.46
19 RFD 3-1 10.16 + 1.93°% 13.17 + 1.99%"
20 33/19/3 9.68 + 1.56™ 12.62 + 1.06“¢
21 33/19/5 10.73 + 1.98%" 11.21 + 1.95°
22 33/19/8 11.77 + 2.20° 11.83 + 1.70™°
23 RFD 3-5 10.11 + 1.30° 13.52 + 1.25%%
Mean + S.D. 10.45 + 2.06 12.96 + 1.83

F-value 18.298 27518

P-value <0.01%* <0.01**

Remark: **Highly significant difference (p<0.01)
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Wadan e wazlu oradesnanduldsegiewn
90 23 ey Fedlgunssdidu msuanis wagUTnalud
LANMNINAY WANM1991ANISANYI989 Choensaad et al.
(2016) § SWAIUIANNITLANIZVOIABA UNTE A UNTIA
gnuan 6 ey vilvian R vesaunsuiatanimvesiy
warlusldnAaudneg Fau lunsdnwadedl 5eadna
aun1safan e uduliteUssananadan e
Nupiu Feilen R? = 0.9617 uldununasinvewladanm

Y0d1du At warlu AsmnzaNannd (Fisure 3) 1wy
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fien R? gean wuiu Tnsaunisiminanvesddudiud
Wudula A R? = 0.9812 uavaunsusuinsanuaIu
fudududle a0 R = 0.9834 Farsudnsgalndifssiy
dun1suadinInuesasiu (Figure 3) og1slsiniu a1n
nsfnwves Sriarkarin et al. (2022) Fwihnsusziiuna
nanvesliinsziunnieny 6 U . aoniiideuaziinidniu
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NNSNAEUANNITIG 6 dunn3Tedy Taensld
Foyayail 2 S1uau 23 fu afremudiussenindeya
INNIAAUINKALTOLAIINNITAIUINAINAUATT NUT
aunnsTidduieadeaiuddu dun wadinmaiddu
vminanvesdrduduidududnle uay Usunsandu
druiidududile Tidanugniesnnniidesas 99
TagaunIsuadinIndluannudia R = 0.9923 a@unis

vvidnanvesdduauiiduaudle fidn R = 0.9946 waz
aunsusmsanduduidududnle da1 R = 0.9933
asstufuaunIsIIaTInwEdILA wavaaatanwduly
dafiAnnnugndosiosnindesay 85 (Figure 4) My
A1sUsTuIAuaad1a wnd ol uAualsdonld
aunsuadanmiviefiuAud sddaugniosminndd
(R* = 0.9479) Faflmuusiugrunnnin

Table 3 Allometric equations for biomass, stem fresh weight and stem volume of 23 Acacia auriculiformis hybrid

clones planted at Silvicultural Research Center 6 (Nakhon Ratchasima)

Y X Equation R?
Ws = 0.0126(DBH?H)-* 0.9744
, Wp = 0.0020(DBH?H) % 0.5639

Biomass DBHH S 08836

W, = 0.0040(DBH’H)" 0.7686
Wags = 0.0177(DBH?H)-**** 0.9617
Stem fresh weight DBH?H Ws = 0.0245(DBH’H)" ***! 0.9812
Stem volume DBHH Vs = 0.000072(DBHH)*™* 0.9834

Remarks: W, = stem biomass (kg); W, = branch biomass (kg); W\ = leaf biomass (kg); Wass = aboveground biomass
(kg); We= stem fresh weight (kg); Vs = stem volume (m?); H = tree height (m); DBH = diameter at breast

height (cm)
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Figure 3 Relationship between biomass, stem fresh weight and stem volume of Acacia auriculiformis hybrid clones

at Silvicultural Research Center 6 (Nakhon Ratchasima)
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Figure 4 Relationship between observed and predicted values of biomass, stem fresh weight and stem volume of

Acacia auriculiformis hybrid clones at Silvicultural Research Center 6 (Nakhon Ratchasima)
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Table 4 Biomass, stem fresh weight and stem volume of Acacia auriculiformis hybrid clones planted at Silvicultural Research Center 6 (Nakhon Ratchasima) (mean +

standard deviation)

Biomass (t/ha) Stem fresh weight Stem volume

Clone No. Clone reference

4!

Stem Branch Leaf Aboveground (t/ha) (m>/ha)
1 /17 58.45 + 28.38° 12.41 + 6.22" 5.07 + 2.128 75.94 + 36.70° 88.50 + 42.72" 114.34 + 49.06"
2 1/1/11 44.74 + 26.28°%¢ 9.43 + 5.76°% 4.02 +1.98%¢ 58.16 + 34.01°% 67.83 + 39.60°% 90.10 + 45.79°"
3 1/1/12 41.46 + 18.89°% 8.69 + 4.08°<" 3.81 + 1.51°¢ 53.96 + 24.47°°% 62.91 + 28.50° 85.11 + 34,520
q 13/8/9 34.23 + 17.62% 713+ 3.77% 3.24 + 1.46° 44.60 + 22.85%° 52.00 + 26.64%° 71.96 + 33.16%
5 13/8/11 49.07 + 21.38° 10.37 + 4.65" 4.36 + 1.65% 69.79 + 27.67° 74.36 + 32.23° 97.90 + 38.00
6 14/8/19 30.08 + 14.90° 8.32 + 3.83°°¢ 3.64 + 1.42° 51.63 + 23.01° 60.20 + 26.83° 81.35 + 32.61°
7 24/13/28 30.11 + 13.94° 6.24 + 2.96° 291+1.20° 39.26 + 18.12° 45.78 + 21.11° 64.44 + 27.21°
8 RFD 3-2 67.50 + 21.51" 14.39 + 4.72' 575+ 1.61" 87.64 + 27.82" 102.12 + 32.69" 130.02 + 37.24'
9 25/14/19 47.92 + 23.54% 10.09 + 5.10% 4.31 + 1.86% 62.32 + 30.49% 72.65 + 35.520¢ 96.59 + 42.71%
10 27/15/21 39.79 + 21.89° 8.33 + 4.70°%¢ 3.68 + 1.79° 51.79 + 28.39° 60.39 + 33.09° 82.08 + 40.81°
11 RFD 3-3 59.51 + 23.84° 12.65 + 5.22" 5.15 + 1.79%" 77.37 + 30.84%" 90.10 + 35.90%" 116.18 + 41.37"
12 28/16/15 64.15 + 22.95° 13.69 + 4.99" 5.44 + 1.78%" 83.27 + 29.71%" 97.04 + 34.60%" 123.14 + 40.97"
13 29/16/24 64.96 +25.398 13.84 + 5.55" 5.55 + 1.92%" 84.35 + 32.85%" 98.31 + 38.24%" 125.57 + 44.50"
14 29/16/28 30.07 + 14.90° 6.22 + 3.17° 2.94 + 1.26° 32.24 + 19.33° 45.75 + 22.55° 81.20 + 27.04°
15 29/17/15 48.20 + 20.36°% 10.16 +4.39° 432 + 1.64 % 62.68 + 26.38% 73.07 + 30.74 % 96.78 + 37.57%
16 30/17/16 42.79 + 16.93°%f 8.99 + 3.67°<Cf 3.89 + 1.32°ce 55.68 + 21.92°°f 64.90 + 25.54°9f 87.06 + 30.43°9
17 RFD 3-4 50.32 + 15.97" 10.61 + 3.45¢ 4.52 + 1.36% 65.42 + 20.69° 76.28 + 24.10° 101.03 + 28.86"
18 31/18/10 37.71 + 12.68%¢ 7.86 + 2.73% 6.56 + 1.03™ 49.16 + 16.43%° 57.20 + 19.15%¢ 79.07 + 23.46*
19 RFD 3-1 45.68 + 22.68°%¢ 9.62 + 489" 4.11 + 1.82°4 59.41 + 29,380 69.26 + 34.24°%¢ 92.15 + 41.60°%
20 33/19/3 39.25 + 13.64° 8.20 + 2.94° 3.67 + 1.11° 51.13 + 17.68° 59.62 + 20.61° 81.78 + 25.27°
21 33/19/5 39.98 + 16.66° 8.39 + 3.61°¢ 3.66 + 1.32° 52.03 + 21.58°¢ 60.66 + 25.15° 81.79 + 30.22°
22 33/19/8 46.14 + 17.90°%¢ 9.76 + 3.91°9%" 4.07 + 1.365% 59.97 + 23.17°% 69.96 + 26.98°%¢ 91.48 + 31.45%¢
23 RFD 3-5 43.64 + 1455 9.15 + 3.13°%f 3.99 + 1.19°% 56.78 + 18.85°%" 74.28 + 24.10°%" 89.20 + 27.04°%"
Mean + S.D. 41.21 + 22.36 8.68 + 4.86 3.70 + 1.73 53.60 + 28.95 62.49 + 33.72 82.97 + 39.94
F-value 15.268 15.486 13.948 15.232 15.228 14.218
P-value <0.01** <0.01%* <0.01** <0.01** <0.01** <0.01**

Remark: **Highly significant difference (p<0.01).
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Table 5 Total biomass, mean annual increment (MAI), carbon storage and sequestration of Acacia auriculiformis hybrid clones planted at Silvicultural Research Center 6

(Nakhon Ratchasima) (mean + standard deviation)

Clone Clone Total biomass MAI Carbon storage Carbon sequestration
No. reference (t/ha) (t/ha/yr) (t C/ha) (t C/ha/yr) (t CO2/ha/yr)
1 1/1/7 85.81 + 41.48° 17.16 + 8.30g 40.89 + 19.77° 8.18 + 3.95° 29.99 + 14.50°
2 1/1/11 65.75 + 38.43°%" 13.05 + 7.69°%" 31.33 + 18.32°%f 6.27 + 3.66° 22.98 + 13.43°%
3 1/1/12 60.97 + 27.66° 12.19 + 5.53%% 29.06 + 13.18°¢ 5.81 + 2.64°% 21.31 + 9.67°%
4 13/8/9 50.40 + 25.81% 10.08 + 5.16 24.02 + 12.03™ 4.80 + 2.46™ 17.61 + 9.02°°
5 13/8/11 72.08 + 31.27° 14.42 + 6.25° 34.35 + 14.90° 6.87 + 2.98° 25.19 + 10.93%
6 14/8/19 58.35 + 26.01° 11.67 + 5.20° 27.81 + 12.39° 5.56 + 2.48™ 20.39 + 9.09™
7 24/13/28 44.36 + 20.45° 8.87 + 4.09° 21.14 + 9.75° 4.23 + 1.95° 15.50 + 7.15°
8 RFD 3-2 99.03 + 31.44" 19.81 + 6.29" 47.20 + 14.99" 9.44 + 3.00" 34.61 + 10.99"
9 25/14/19 70.42 + 34.45%F 14.08 + 6.89%" 3356 + 16.42%" 6.71 + 3.28%" 24.61 + 12.04%F
10 27/15/21 58.53 + 32.08° 11.71 + 6.42° 27.89 + 15.29° 5.58 + 3.06™ 20.46 + 11.21°
11 RFD 3-3 87.36 + 34.85%" 17.47 + 6.97%" 41.63 + 16.61%" 8.33 + 3.32%" 30.53 + 12.18%"
12 28/16/15 94.10 + 33.57%" 18.82 + 6.71" 44.85 + 16.00°" 8.97 + 3.207" 32.88 + 11.73%
13 29/16/24 95.32 + 37.12%" 19.06 + 7.42%" 45.43 + 17.69°" 9.09 + 3.54°" 3332 + 12,97
14 29/16/28 44.34 + 21.84° 8.86 + 4.37° 21.13 + 10.41° 4.22 + 2.08° 15.50 + 7.63°
15 29/17/15 70.83 + 29.81%" 14.17 + 5.96% 33.76 + 14.21% 6.75 + 2.84%" 24.75 + 10.42%
16 30/17/16 62.90 + 24,777 12.58 + 4.95°% 29.98 + 11.81° 6.00 + 2.36™%" 21.99 + 8.66°%
17 RFD 3-4 73.93 + 23.38' 14.79 + 4.68" 35.23 + 11.14' 7.05 + 2.23' 25.84 + 8.17"
18 31/18/10 5551 + 18.56™ 11.10 + 3.71%¢ 26.46 + 8.85° 5.29 + 1.77%¢ 19.40 + 6.49™
19 RFD 3-1 67.14 + 33.20°%" 13.43 + 6.64°% 32.00 + 15.82°%" 6.40 + 3.16° 23.46 + 11.60°%"
20 33/19/3 57.77 + 19.98° 11.55 + 3.99° 27.54 + 9.52°¢ 5.51 + 1.90°% 20.19 + 6.98™
21 33/19/5 58.79 + 24.38° 11.76 + 4.88™ 28.02 + 11.62° 5.60 + 2.32" 20.55 + 8.52°
22 33/19/8 67.77 + 26.18°% 13.55 + 5.24% 32.30 + 12.48°%f 6.46 + 2.50°F 23.68 + 9.15°
23 RFD 3-5 64.16 + 21.30°%" 12.83 + 4.26° 30.58 + 10.15°%" 6.12 + 2.03 22.42 + 7.45°%
Mean + S.D. 60.57 + 32.71 12.11 + 6.54 28.87 + 15.59 5.77 + 3.11 23.83 + 11.43
F-value 15.232 15.232 15.232 15.232 15.232
P-value <0.01** <0.01** <0.01** <0.01** <0.01%*

Remark: **Highly significant difference (p<0.01)

(§202) 91-T :(T)bp A13sa104 Jo Yeuwinor tey |



258157UAERS e 44(1): 1-16 (2568)

ajUuasdolauanus

N5 UlR HANAR WAYNITANLAUAIS UDUVDS
NsEAuMTIAQNNAYN 23 a1gaudaulane19eg 19l
Todfynsadfsewinanedu anedu Uu.3-2 Faduas
sudtladsunsaamsfouiug vl wazanodu 12 uas
anedu 13 dfnenwiansivln nardsuadaniw uay
msfniAuafueugeiian mudisy Taeiti 3 aneduild
Fnuazgunsaddulainss ldfinsuanunadisedus
waiifsnelngsuauties slkidminanuazUsums
vosdwuilldiduaudnlfgeiiandaemuiu s 3 aedull
Faflanumnzaniiazugnlneldseudnilugiai eu
TUldUselomiduliiusgd uenanidawudn aedudid
#nearmnand duradanan nrsiaiuans veuly
watinw uagdnsinisgadunisueulaeenlediduans
WinvesaefuRiAnen wan nan1sAnwnda Lndiuds
AanuddylunIsifenaludiu wazdnyauen1eiugnIsy
vosnszfunssdgnuanlfimngautui uiiugn (site
matching) Fata maﬁuﬂizﬁuminﬁqﬂmauma'ﬂiy%ﬁ
mmmmsamﬁﬁ]sﬁﬂﬂ‘dqﬂiuﬁuﬁ'ﬁ‘i’wi’muﬂﬁwﬁm
waguiiduidaniwlndidsstu ldun aningivszina
SNUULAY @aNINYTRINA UATHYINITUAIUTIIUYIA
pg1alsAnu 1aTanm wandn waznisinAuasueuly
183201 vesaefunsyiunssdgnuaslunisdnui
f5UuuunisUgniluensnafuinliusazunuuiiany
mnuuresulidenthefuiiunnsetu nansanwinds
Huanadudadovonis ¢ JUBUU F9sinsiesent
AuAnAweIniuln 1adanam vivdnan Usunms
wazmsiniuasueu lumsUgnusiazsuuuy wlediase
sUuuUii AN wvesnsiivlnnazrandngan uay
winnzaunen s lUldUsEloniusazUssiansaly

ALY

%
N o @

nsfnwndeiidnianaasdiofauedidelag
YOUOUNTTAN ANUIUNT neas ivthauduianided
6 (U3 1A wazANzLdmTTiismNLaznInly
nsiiuteya wazliuAndiuuazAuuzidineliin
Uslomiunnuidelunedl

REFERENCES

Avery, T. E. 1967. Forest Measurements. McGraw - Hill
Inc. New York, USA.

Choengsaad, J., Poolsir, R., Diloksumpun, S. 2016.
Growth, biomass and nutrient content of
Acacia hybrid clones in Sa Kaeo province.
Journal of Forestry, 35(2): 54-65. (in Thai)

Diloksumpun, S. 2007. Carbon storage in forests and
global warming. Journal of Soil and Water
Conservation, 22(3): 40-49. (in Thai)

Diloksumpun, S., Wongprom, J. 2016. Clonal Test of
Acacia auriculiformis Hybrids on Mining
Rehabilitation Area at Phang-Nga Forestry
Research Station, Phang-Nga Province. Final
Report, Kasetsart University Research and
Development Institute, Bangkok, Thailand. (in Thai)

Diloksumpun, S., Wongprom, J., A-kakhun, S. 2016.
Growth and phyllode functional traits of Acacia
hybrid clones planted on a post mining
rehabilitation site in southern Thailand. In:
Proceedings of SEAMEO BIOTROP 2™
International Conference on Tropical
Biology "Ecological Restoration in Southeast
Asia: Challenges, Gains, and Future
Directions", = SEAMEO  BIOTROP,  Bogor-
INDONESIA, 12-13 October 2015, pp. 98-112.

Faculty of Forestry. 2011. Handbook on the
Potential of Tree Species for Promotion
under the A/R Clean
Mechanism Project. Aksorn Siam, Bangkok,
Thailand. (in Thai)

Faculty of Forestry. 2017. Strategy and Action Plan

Development

for Extension of Integrated Economic Trees
(2018-2036). Royal  Forest
Bangkok, Thailand. (in Thai)
Kha, L.D., Neuyen N.D., Hai D., Vinh H.Q. 1998. Clonal Tests
and Propagation Options for Natural Hybrids

Department,

between Acacia mangium and A. auriculiformis. In:
Tumbull JW (Ed.), Advances in Tropical Acacia
Research. Proceedings of an intemational workshop
held in Bangkok, Thailand, 11-15 February 1991. pp.
203-210.

Khotrma, R., Poolsiri, R., Haruthaithanasan, M. 2016.
Aboveground biomass and nutrient content of
various Acacia hybrid clones planted on
degraded soil at Kanchanaburi province. King
Mongkut’s Agricultural Journal, 34: 21-30.
(in Thai)

Kira, T., Shidei, T. 1967. Primary production and
turnover of organic matter in difference forest
ecosystems of the Weatern Pacific. Japanese
Journal of Ecology, 17(2): 70-87.



Thai Journal of Forestry 44(1): 1-16 (2025)

Luangviriyasaeng, V. 2002. Breeding Acacia species for
commercial plantations. In: The Proceedings
of the 7" Silviculture Seminar, “Silviculture
for the Development of Economic Forest
Plantations”
Thailand, pp. 1-10. (in Thai)

Luangviriyasaeng, V. 2013. Economic Fast-growing

Kasetsart University, Bangkok,

Tree Improvement for Farmers and
Community. Forest Research and
Development  Bureau, Royal  Forest

Department, Bangkok, Thailand. (in Thai)
Luansgviriyasaeng, V., Pinyopusarerk, K., Pitpreecha, K.,
Simsiri, A., Kiatvuttinand, B. 1995. Early growth
of acacia auriculiformis progeny trials. Journal
of Forestry, 14: 81-93. (in Thai)
R Core Team. 2022. R: A Language and Environment
for Statistical Computing. https://www.R-
project.org/, 17 November 2023.
Forest Department. 2023.
Statistics. https://data.forest.go.th/dataset/
https-www-forest-go-th-land, 18 August 2024.
(in Thai)
Royampaeng, S. 2001. Physiology of Intraspecific
Hybrids
auriculiformis A. Cunn. E Benth. Ph.D. Thesis,

Royal Forest Area

and Interspecific of Acacia
Northern Territory University, Australia.

Royampaeng, S. 2002. Growth and physiological
performance of Acacia auriculiformis x A.
mangium hybrids. In: Proceedings of the 7"

Silviculture Seminar. “Silviculture for the

of

Kasetsart University,
Thailand, pp. 370-382. (in Thai)

Sahunala, P. 2009. Biomass estimation of plants and

Development Economic Forest

Plantations” Bangkok,

forests. Forestry Management Journal, 3(5):
63-88. (in Thai)

Sriarkarin, S., Suksard, S., Khunrattanasiri, W., Jundang,
W., Junkerd, N., Tuklang, S. 2022. Yield
assessment and financial return analysis of 6
years old Acacia mangium Willd. at Wang
Nam Khiao Forestry Research and Student
Training Station, Nakhon Ratchasima province.
Thai Journal of Forestry, 41(2): 63-74.
(in Thai)

Staporn, D. 2022: Ecological Application and

Silvicultural Practices for Rehabilitation at

Sakaerat Silvicultural Research Station

Northeastern Thailand. Ph.D. Thesis,
Kasetsart  University, Bangkok, Thailand.
(in Thai)

Thepchatri, T., Diloksumpun, S., Haruthaithanasan, M.
2018. Clonal variations in growth and some
leaf functional traits of Acacia hybrids in Fang
District, Chiang Mai Province. Thai Journal of
Forestry, 37(1): 84-95. (in Thai)

Viriyabuncha, C. 2003. Manual for Estimation of
Forest Biomass Production. Department of

Parks,  Wildlife Plant

Conservation, Bangkok, Thailand. (in Thai)

National and

16



