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PERFORMANCES OF ACACIA SPECIES IN THAILAND

Pravil Chiltachamnonk’” Sumet Siritakl”
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ABSTRACT

Twelve Australian Acacia specics were introduced in [eld (rials in Thailand. These Gaild
rrials were established in 1985 as a colluborative research work between the Hoyal Forest
Department (RFCH of Thailand and the Australian Centra for Internstional Ageicultueal Research
{ACLIAR) of Australia.

A total af 23 seedlots of 12 Acacm species were planted inosix trial sites throughout
Thailand, The result in growth performance of these Acacias at 36 month after planting showed
a very significant difference between species and seedlots. The best three species were Avacii
crassicarpa, Acacte avriculiformiz, and Acacls awleeocarpa all from Papua Mew Guinea which
exhibited pood growth performance at almost every irial sites. Onthe other hand, A. aslacacarpa
from Queensland, A, docingate, Ao shirleyd, A, melanoxylon, and A, polystachya were [he
alowest growlng Acagia specics in all rmial sies.

Survival percentage berween species also showed signiticant difference wirhin site
exrepl at Sisaket which shawed the best survival percentage in all species. Trial sites at Chantaburi
and Prachuap Kirt Khan had the overall lowest survival pereentage, However, A, auriculiformis

showed he best survival percentage at all site fallowed by Ao avlacocarpa and A, crassicarm

U Silviculiral Subdivision, Division of Siticoiare, Ravad Forest Depasizna, Bangkak 10600, I'hnilard.
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INTRODUCTION

In Thailand, the forest area in 1961 was
293,000 km® or 53% of the counrry toral
ared of 513,100 k', Tt decrensed to 156,000
km® or 3000 in 1982, Thailand has a popula-
tion abeul 53 million people and 30" of them
live in rural areas where wood is the main
source of cnergy for cooking and heating.
Eapid deforestation has resulted in shortaps
af fvelwood and construction tmber and sodl
crosion in many places. One measure to alle-
vidle these problems iz o establish [orest
plancations with tree species thar are fast
growing, nitrogen fixing and capable of sur-
viving in grossly disturbed habitats.

Aeacte  euriciliformis has been osed
as plancation species with notable success
througout Thaland, However, there are many
other Auvstralion Acacias which have never
been tried but may be better adapted.  Fol-
lowing the establishment af the Australian
Center for Internatinal Agricultural Research
(ACIAR), a project an Awstralian Hard woods
for Foelwood and Agroforestry was sel wp
in 1985 as a collaborative effort beoween the
Roval Forest Deparrment (REFLD) and ACTAR.
Twenry-three Acacia seedlots comprising 12
apecies (1-4 provenances cach), alomg with
some olher Australian species, bave been
inteoluced and planted n a series of speciess
provenance trials @l six ditferemt Lecalions
{Figure 1) rhe previous assessment of this
field trials ac 6, 12 and 24 months after planting
have been reported (Finyopusarerk and Puiiyva-
korn 1986, Pinvopusarerk and Boland 1987,
Purivakorn, Pinvopusarcrk, and [uangviriva-
saeng 1988). This paper reports growch angd
survial of the acacia 36 months afler ficld

establishment.,
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METERIALS AND METHODS

The trials were established at six locations
selected to represent o orange of climatic and
geagraphie conditicns in Thailand as detailed
in Table 1, Seed for all plantings was supplied
by The Common wealth Seientitic and Indus-

trigl Research Organization (CSTRON, Austra-
Lian tree Seed Center in Canberra.  Detals

Fhee suimker

seadlots al each sie varied bur most seedlots

of Scedlors are given in Table 2,

were planced ac four o six sites. Seedlings
raised from these seedlols were grown in
nurseries near each planting sice. No inno-
culation with microorganisms was made,
Priar (¢ the rainy season the eial sites
were cleared, burned and disc-ploughed twice
in cross directions,  Herbicide (Roundup at
1: 10 in agueons solution) was sprayed over
exch planting spot two 10 thiee wecks before

planting. ‘The trials were laid out in @ ran-
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domized complete block design with three
rephicates. Each treatment comprised 25 trecs
arranged ina plor of 5% 5 trees at & 2% 2 m.
spacing.  Field planting took place during
June-Aupnst 1985 o cach site. Sesdlings wers
appraximilely & months old [iom wersmioation
o oul planting. Fellowing cultivation, $0g
of a complete fertilizer [15-15-15) was piven
once o exch plant ong menth afver planting
and at the heginning of the rainy scason in
the scoond yoar, Weed competition in the crial
arcas was kepl to a minuoum by [reguent
applicarion of slash-weeding or chemical
spraying.  Frequenev ol weed coolrol was
based on as-required basis,

All trees were measured  for height
groowih, diamerer ar breast hight (dbh), and
survival, every & moill alter planting watil
3 vears, Analysis af variance were made for
plot-mean daca at cach planting site, and
F-test used o test the sipmiticance of diflerences
between seedlol means, For survival, arcsin
rranzfarmations was applied before analysis,
Duncann’s new multiple cange teal procedure
(Duncan, 1955 ourlined in Sceel and Torric,
1980} was used to tesc the significance af

differences between seedlol means.
RESULT AND DISCUSSION
Height Growth

Analysis of data (Tahle 3] indicated thit
there was significant differences in height
growih between seedlots of the sime species
and between irial sites, Species that showed
the hest height growth in all experimental
sites except Chantaburi and Huwn Bong was
A, ecrassicarpa which had the beight growth
al 148, 102, .7, and 8.6m ar Sal Thong,
Sisaker, Sakacrat, and Ratchubun respectively,

The second best species 1o height mrawth
were A, auricwliformis, A, @ifficils (which ea:
planced only at Katchaburt and Sai Thongl,
A, wfacogarpa, A, feptocarp, o Boloserdoo,
and A. menginm. However, in Chancaburn
angd Hus Boog teial sites, most Acacia species
hasd paor performance in height geoweh excepi
A, sulacocarpa (secdlot 136EE) and A, gur-
culiformiy (seedlon 12861} which showed acoep-
tahle height growth of 6.3 and 5.2m respec-
tively.

The least beight arowih of Acacia species
in these trials were A, circinraie, A. a@ilace-
carpa (seedlot 13866, 13877) A shirferi, A,
mefprrosplon, and A, podpsachye

Comparison of height growth data ot
f, 12, and 24 months after planting showed
a consistent trend in height growth of all
species.  Those species which grew vigorously
al the early stage of field trial were still growing
very well

Dinmeter Growih

Diameter growth of Acacia specics alsn
showed signiticant differences wirhin specics
and between trial sites (Table 4, The general
trend of diameter growth followed closely
with height growth.
plimting, A, crasvicerpe produced the best

At 36 months alter

diameter groweh 1o all trial sites except Chan-
raburi and Huai Bong which A, guecuiiforimis
Seedlol 13854 and 13861 was Lhe best respee-
lively, The second best species in diameter
provwth were A, awsiculiformis (seedlol 13683,
13686, A, difficilis, A. feptocermr, A, qule-
cocarpa (seedlot 13688, 13689, 4. mangie,
and A. holosericed,

Acacia species which showed the least

digmeter growth in almost all trial sites were
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Tahle 3. Mean heighe growth (m)y of 36 —month —old Acacia species and provenance rrials

in Thailand.
Acnein Seedlol Kalchaburi Suilhony  Sisaket  Sakaerat  Chanthabuori Hoai Bong
aplacncana 13688 6.4 o 114 wlel B2 bed 6.9 de .5 a 3.2q
13689 6.4 od 1LY del E.d be adb 5.4 abe iEh
13866 4.4 ef 6.1 ijk 5.0 fa 4.8 hi 1.5 de 27wl
13877 4.9 ef 7.1 higk 4.3 gh 54 gh 25¢e 1.E of
aodealiformis 13854 5.6 def I1.Eede 2.0 abe 7K Le 6.5 ab 4.8 4
136861 6.0 de LLT cde 4.9 abc f.lh 6.5 ah 51la
13684 2.3 b 12,3 «d ERTN B5h &.2 ah 4.1 h
1366 7.5 abe 12.4 ed - - - -
cincinnara 13864 4070 T3 el 4.3 ph f.4 de 28¢e -
Lrassicarpa 13863 5.F def L5 el 9.% ab Tl
13681 8.0 ab 12.8 he 9.5 ah 93a = I8 b
13683 E.7a 14.8 a 10.2 a 97 & 4.8 abed -
1380 BT a 11.9 ah 0.2 abe = 4.7 hed
ol iy 14623 E.0 ab qhg - - - -
Tavespess 14175 5.8 det S4gh  s0fz  46ig X3e £
holaserioes 14660 7.7 ab R a8 el 6.3 del 4.6 bied 14 h
leptocarps 13633 6.8 hed Ih2 f T8 ed [ 4.7 hied 264
13691 .5 abe 11.9ede 8.3 be 1.8 ced 2.2 de
mangiwm 13621 6.1 od T4 ghif 5.4 Tg 25Kl 1.4 e 1.3k
13646 7.2 b 87 0.8 de 3891 18 ede -
Melanagyian 14176 = AN 23m L Iy
palystachya 13E7I 3470 fi.l jk 34 h 1.0 m lde |4 T
sinrleys 14622 6.2 cd 33 1o 1.9 gk - -
Crangd mesn 0.5 1.0 7.2 6.3 4.4 1.0
F—rtest {sead lols) 3T JE 2% 24 R03=4w QR TAGEEE T LQI00E g0 B4R

w#+ indicare significance al the 0,18 level. Mean follovwed by the same letter are not signiticantly

different {p-< 005) by Duncan's Multiple Range Test,
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Cable 4. MWean dbh (em) of 16— month — old Acacia species and provenance trials in Thailand,

Acavia Seedlot Ratchabori Suithonp  Sisaket  Sakacral  Chanthabori Huai Beng

aulacocarp 11658 6.8 bode 10,1 efg f. 8 ocd 6.5 cde  59ah 26
13688 6.6 bedel 113 def 6.8 wl T3 hed 3.3 abs 14ch
11866 5.1 gh %13 4.4 of 52p 2.3 de 1.4 fg
13877 5.5 efgh LA 1.2 fo 5.8 el 1.8 ¢e 1.2 fa
awrfpfiformis 13854 5.5 elgh Q.8 fg .6 oabe B ah LR 4,7 ah
13861 5.4 fgh .0 gh TR be T4 be 5.7 abe 53a
13684 &9 ahcde  12.0 8.1 abe  Ebha fi.1 ah 44 b
13080 7.4 ab 11.5 de — -
cincinnata 13864 4.4 hi 7 i8 Tz 72 bed 2.3 de
CrANSICATpa 13861 A3 dodely 9.9 (e 9.5 ah 6.4 del = =
11681 ®.2a 13,2 be Biha 7.7 ah 4.1 he
L3661 H.1a 14.9 a viabh B7a 4.5 bed -
153680 8.2 a 134 b 9.4 ab L= 4.0 bed it
dilifealis 14623 1.3 abd 7.6 hi - - -
Taveseens 14175 5.7 eigh T4 hi 4,9 ¢f iTh 1.5
hodnscrices 14660 &0 defg 6.2 ) 4.9 cf FAH 1.0 de 2.8 de
feptocirpi 13653 ) delg 0.0 gh 4.3 abc 54 1g 39 bed 191
13691 6,5 hodefg 9.5 i 7.4 cd 2.6 de (NN
Mangium 13821 6.2 cdefzg 5.6 4.7 ef 2.71 22e RS
13840 7.6 abc 8.8 gh 5.9 e §.8cfg 3.4 e -
el o 141 7 = 4.7 j : I.ZIj = g
polysiachya 13871 151 444 2lg 221 lBe 0T e
sirleyi 1422 6.1 cdely - 4.5 ¢l 2.00j -
Crrand mean .4 E.9 6.5 5.6 a7 2.5

I~ lest {seed lats) 7.763EEF A BOYee* 14 555F S6.TI5HE* G415 4233270

svsnelicate sienificance ar the 0.1% level, Mean followed by the same lelter are nor signiticintly

different {p 0003} by Duncan's Multiple Raonge Test.
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Tuble 5. Mean survival (aresin % tranfermalionp of 36 monih - old Acacia species and

proveenance frials in Thailiod,

Acacin  Seedlol Hatchabork  Saithong
aulacocerpe 13688 62,5 abedefgh 8007 abod
13689 6.0 abcdeip 57,8 del
13666 86.2 a 7.8 abod
11877 44.7 hi 47.0 Iz
soricalifornas 13854 42,1 ab @ a
13561 TE.3 abe fd.5 abe
13684 76,7 abe 862 ol
13666 696 abedel  57.R def
cicinnars 13864 2430 Sih4 el
crassicarpe 138A% 5002 defgh 73,7 abede
13681 61.4 bedef
12683 71.5 abeds 640 bodel
11680 H4.5 ab Bh,. 1 ah
s 14623 73.0 abed A5 9 hodel
Mavesoens 14175 61,1 hedefgh 45,1 g
hodasericea 14860 73.9 abed =
feplocanpa 13/53 0.7 abe 66 8 abedel
13691 48.1 cfgh a1, 54 cdet
margim 13621 6.1 fzhi 2.4 ef
13846 574 edefgh 71K abede
medzoxyvion 14176 = ECIE A
polvsiachys 13871 862 a 65,7 abedef
sleirieyd 14622 4,0 hi
Cirangd mean 65.5 63,534

F—test (seed Jows) L.634%=e 4,710

Chanthabur Huai Bong

=isukel  Sakaerat
e | R1.1 ab $1.3 cle fit. % hed
fh.2 T4.4 abe 50,9 def G5 bod
B2 58,7 cde 444 el 69,9 |
82,1 T78ab 33237 5l e
k.0 S0 a 86.2 ab b6 2 a
L0 900 a SO o0 a
Ik ol a 410 ef T6.7 ab
Tl 67.6 bed 427 F
§2.3 6.7 alb = =
7.3 7.1 be 41,5 ¢
44,5 757 ab 517 del
4.5 - 42.3 ef -
Ef.2 48.2 ol 4318 of
43.7 67.9 bed 675 od 2300
75,5 734 abc 71.5 be 4.0 e
B26.2 - f3.3 cd 55.7 cde
5.4 557 de 360 el B35
52,3 Th.5 ab  54.8 cde

- 438 el N
B0 A%,6 bed  BA A cd 53.7 de
R0.T 3550 - =
R3.12 &7 58.7 54.8

12197 9.97Rv=e B27I0FT 1A.43TES

=4 indicate ':-L[.’.[IJ'[']-GEIILW ar the 0.1% level. NS indicales por significant ol [he 3% Lewel.

bean fellowed by the same letter are not signifcantly different (pe=0.0%) by Duncan's

mlultiple Range Fest,



20 Ubiat J. Fon, 905 200211 (19460

Al melwroxpion, A, polesiooiya, A, siiirleve,
and A, cincinnang, However, A, clrcinkrore
srill showed satisfactory diameter growrh ar
Sakaerat trial site.

Comparison of dimmeler grow ik daca al
£, 12, and 24 monchs after planting also showed
the same trend as in height growih: those
which prew vigorouwsly ai the early stage of
ficld reial were s1il1 prodocing rhe bess diamerer

orovwrh.

Survival

Analvsis al survival data {Table 2) indi-
cared thar rhere was significant dilTerence
between species o almost all frial sites, excepr
at Hisakel which showsed no significant diffa-
rerl belween species. Species rhat showed
the best survival was AL pieicafifeemis seedlas
13861}

A, psdecocoraa and A, eressicarpe while the

The second bests in survival were

lowast survival were A, mrelanoxcvion and

A, sfiirievi,

CONCLUSION

Cirowth perfarmance of cxotic Acacias
112 specics, 23 scedlocs) which were placted in
RED-ACLAR field teial plods in izl sies in
Uhailand a1 age 36 mooth showed g markad
diffzrent in all growth parameters chaerved,
1 urthermare, dilference in growth herween
seadlots af the same species was also highly
significance statistically, Acacre crassicorp
{seedlor 136831 was Lhe best species which
exhibited impressive growth periermance in
all trial sites. The second beals were Ao anricn-
fofsrmmiy Ceeellol 13688) and A, owlacocoarme
(seedlol 136839 from Papua Mew Cuines,

Specics which showed sulsfasctory wrawth

periormance were A cdfiffieiis {seediort 146231,

A faptecarma (scedlor 13633, 13691, A holo-
rericen {seedlol 146600, and A, margium (sesl-
loot 128460 trom Morth Queensland, The lowes
in wrowih performance were A. shirfew [seedlo
146223, A, mefononpfon (seedlor 14176), A,
poivstnchvg (seedior 13871), A, awlgeocarpa
(zeedlar 13866, 138771 form Cucensland, and
A, eincinngng {scedlot 13864,

Az fur overall survival percentage, A
auricalifarmiy (all seedlots) was the best speces
in all trial sites. follewed by A, crassicar,
angd A enfoeccarps, However, survival of all
Acacia specics in Sisaket showed high sucvival
wirh no significant dillerence statistcally, Bl
in Chantaburi and Huai Bong sites, the survival
percentage were the lowest comparesd o sl

sites,

Fhe cesult of RFD-ACIAR field trials on
Acacia specics indicated that the use of Acacia
species in forest plantation should be consi-
dered carefully on sice conditions, species, and
seedlors so that maximum growth and yield
could be ensured.  Misz-malched of species
and seedlots 1o the prevailing site conditions
will certainly produce peor plantaticn thar

can ool caver Lthe cost of establishment,
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