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ABSTRACT

The aims of this study were to investigate the variations in growth, shape, survival, and
heritability (h°) of Acacia auriculiformis in a second - generation progeny trial at the Kamphaeng
Phet Silvicultural Research Station, Kamphaeng Phet province in trees between the ages of 1-6 years
old, by using a randomized complete block design (RCBD) trial with 20 replications. The diameter at
breast height (DBH) and height (H) of all trees in the families belonging to three provenances (Papua
New Guinea (PNG) Northern Territory (NT), Australia Queensland (QLD), Australia) were measured
each year until the age of 6 years. Additionally, the axis persistence and stem straightness at age of
6 years was also evaluated. The 10 best families were selected using the growth and shape as
indicators. All the characteristics were analyzed using analysis of variance (ANOVA) method in the R
program.

The results of the study indicated that Acacia auriculiformis of age 6 years had an average
survival rate of 61.32+7.29 %, with a DBH of 12.65+0.86 cm, and an average height of 12.83+0.65 m.
Most acacia trees had stems that was slightly bent and there a slight branching was seen at the
bottom of the tree. The results showed that there were highly significant differences in DBH and H
of trees between the ages of 1-3 years and significant differences were obtained at the age of 6
years (p<0.01). The heritability (h°) for age 6-year-old trees was found to be in the moderate to high
range (0.2 - 0.4). This shows that all the characteristics of such acacia trees are influenced by genetics.
The family that had the highest ranking was family 10 followed by family 20 (QLD), family 15 (PNG),
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family 36 (NT)), family 18 (PNG), and family 23 (QLD), respectively. As such, these species can be

promoted for use to the farmers.

Keywords: Growth; Acacia auriculiformis A.Cunn. ex Benth; Progeny test; Heritability
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Table 1 Details of the family and provenance of Acacia auriculiformis in a second - generation progeny

trial at the Kamphaeng Phet silvicultural research station, Kamphaeng Phet province.

Provenance

Family code

Papua New Guinea (PNG)
Northern Territory (NT), Australia
Queensland (QLD), Australia

1-4, 6,9, 11-12, 14-15, 17-18, 21-22, 24-25, 32, 34, 41-44, 46
5, 8, 29, 36-38, 40, 47
7, 10, 13, 16, 19-20, 23, 26-28, 30-31, 33, 35, 39, 45
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0",%- + UF(P)R + GF(P)
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weinge
o= MIUTHUIDITBHANAINAINNTEY
R pyr = MIkUsHUNELY family
ofpy = MILUIHUTENING family
1me Duangjinda (2005) lAduunA1N1S
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3 gy Av
1. ANMTENeNARNYUYNISHUGNTTUEA
fiinaglutie > 0.4 - 1.0
2. ANNTANUNBAS NYULNIITUTNTTY
Urunane faneglugie > 0.2 - < 0.4
3. AMIENeNenANBAEIIHUENTTIAN
fiAnegluyie 0.0 - < 0.2
n1sAATIEidayaneEdn
¥1n15TAs1eideyanisiaule uay
3Un59 Ingld35 Analysis of Variance (ANOVA)
Ingldlusunsu R

Table 2 Analysis of variance (ANOVA) table in a second - generation progeny trial at the Kamphaeng

Phet silvicultural research station, Kamphaeng Phet province.

Source df Expected Mean Squares
Replication r—1 0% + s0f(pyr + fS0fR + fPSO}
Provenances p-1 0i + S0f(pyr + fSOPR + bfsof
Provenances x Rep P-D0r-1) a2 + SO',?(P)R + fso2,

Family/ Provenances

i(fi -1
v i=1

QO (hi— -1

i=1
r

f
DD -1
k

i

Family/ Provenances x Rep

Within plot

02 + 50fpyr + Sboipy
2 2
Ow t SOgp)R

o

F = the number of family, p = no. of provenances, r = no. of Replication, s = plot size, f; =no. of family at the it

provenances
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Table 3 Average diameter at breast height (DBH+standard deviation) of the Acacia auriculiformis
trees for the top 5 and bottom 5 ranked families (F-Value based on the overall ranking of
47 families) based on trees at different ages in a second - generation progeny trial at the

Kamphaeng Phet silvicultural research station, Kamphaeng Phet province.

Family Diameter at breast height (cm) Rank
code 1-years- 2-years- 3-years- 4-years- 5-years- 6-years-
old old old old old old

10 2.08+0.92 5.28+1.99 8.10+2.83 11.08+3.58 12.02+3.88 14.62+4.57 1
27 2.40+1.23 5.63+250 8.11+2.92  11.55+3.35 12.87+3.58 14.59+4.17 2
36 241+£1.27 6.10+2.29  8.72+2.41  11.98+2.98 12.90+3.36 14.38+3.23 3
46 2.13+0.96 5.40+2.65 8.46+2.82 11.55+3.84 12.64+4.18 13.95+4.75 4
31 2.06+£0.99 5.17+230  7.40+2.84  10.29+3.75 11.47+3.88 13.90+4.17 5

25 1.99+41.22 4.63+233  6.78+2.74  9.69+3.25 10.35+3.35 11.53+3.92 43
11 1.99+0.85 4.44+1.60 6.51+1.92  9.39+2.89  9.80+2.81  11.31+3.07 aa
32 1.96£1.23 4.83+2.32 7.164+2.71 9524326  10.49+3.81 11.2624.30 45
20 1.86+0.78 4.71+1.84 6524229  893+3.13  9.86+359  11.21+3.89 46
40 1.89+£0.84 454+2.40 6.92+2.84  9.24+364  10.00+4.07 11.19+4.22 a7

Average 2.11 5.12 7.49 10.36 11.23 12.65

F-Value 1.63" 1.36" 1.27" 0.88"™ 0.89"™ 1.15"

Remarks: ** highly significant at p<0.01, * significant at p<0.05, ™ not significant

Table 4 Average height (H+standard deviation) of the Acacia auriculiformis trees for the top 5 and
bottom 5 ranked families (F-Value based on the overall ranking of 47 families) based on
trees at different ages in a second-generation progeny trial at the Kamphaeng Phet

silvicultural research station, Kamphaeng Phet province.

Family Height (m.) Rank
code 1-years-old 2-years- 3-years- 4-years-old 5-years-old 6-years-
old old old
36 1.78+0.77 535+1.54  6.48+1.02  10.84+2.43  1239+2.72  14.32+1.89 1
7 1.61+0.69 5.33x1.61 6.70£1.50  10.59+2.83  12.08+3.18  14.25+2.67 2
24 1.48+0.63 5.10+1.59  6.67+1.09  10.69+2.28  11.79+2.37  13.90+1.74 3
a1 1.188+0.59  4.51+1.03  538+1.60  10.00+3.29  11.70£3.74  13.80+3.45 a4
27 1.75+0.78 5.08+1.76  6.49+1.45 10.30+2.65  11.98+2.52  13.76+2.74 5
26 1.596+0.56  4.40+1.89  5.90+1.66 9.07+3.23 10.27+3.54  12.08+3.25 43
20 1.51+0.72 4.59+1.54  572+1.60 8.37+2.50 9.97+2.93 11.72+2.76 a4
40 1.44+0.73 4.21+1.68  572+1.53 8.46+2.25 9.92+2.90 11.62+2.92 45
33 1.31+0.51 4.08+1.45  5.66+1.63 8.37+2.38 9.65+2.90 11.51+2.72 46
25 1.32+0.67 4.15+1.58 5.81+1.72 8.51+2.44 9.62+2.56 11.34+2.77 a7
Average 1.49 4.70 6.15 9.54 10.91 12.83
F-Value 1.417 1.67" 1.68" 1.58" 1.58" 1.54”

Remarks: ** highly significant at p<0.01
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wifiad 47 anduiudalussueimiisumeivess
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Lazudan 45 nduiiialuigaiuauaud (QLD)

fdnsnssenmeafigainduiesas 41.94
(Table 5) Tngiadonadueg fuaningienia
Jadvanmuandoumanienmuesiiuiitu uie
n1sunsug a1 Ineny lderadidnuuginse
LARLY Fuogfuaruansalunisuiuiuas
undsiinvesudniildugnmeuisuusn (Eldridge
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Table 5 Average of survival rate of Acacia auriculiformis trees for the top 5 and bottom 5 ranked

families (F-Value based on the overall ranking of 47 families) based on trees at different

ages in a second - generation progeny trial at the Kamphaeng Phet silvicultural research

station, Kamphaeng Phet province.

Family Survival rate (%) Rank
code 1-year-old 2-years- 3-years- 4-years- 5-years- 6-years-
old old old old old
a7 92.85 92.85 90.42 90.42 90.42 83.28 1
24 77.45 78.66 75.88 75.88 75.88 75.88 2
8 83.31 73.63 76.26 76.26 75.36 72.73 3
28 88.30 76.60 76.60 76.60 76.60 71.60 4
6 80.68 73.63 73.11 73.11 73.11 71.22 5
41 70.75 54.00 54.00 54.00 54.00 54.00 43
10 77.15 60.11 56.38 56.76 56.76 52.82 a4
22 67.58 64.21 57.07 55.07 49.92 49.92 45
a6 60.15 52.46 49.84 48.53 48.53 48.53 46
a5 68.25 52.42 44.22 44.22 44.22 41.94 a7
Average 74.96 66.86 64.89 64.01 63.40 61.32

anwazgunswadldnssiunsed
diedirseriauulsusiuveaue
VYDIVINUAAY (axis persistence) LAZAINUATY
Y99E1FU (stem straightness) vais 47 uilila
Wu31 Sanuunnansegefiteddyd amneada
(0<0.01) iooglsl 6 T Tszfunzuuuadsviiiy
3,17 @nsuanfausniianuenilaiiiu v vesninu
81281611) war 2.53 Azkul (@1audauldwe
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vosgnuanveslinsziunsenuazldnssfuimm
1NNITHANLAAS (controlled pollination) Way
AnwuazAnidenanoiuggnuaniidannuaunsn
Tumsufuimeaisinelsidrivanwinasi
finaumnauadldd wud gnuauiualsifianesiug
nniialusgaiuauaun (QLD) dinsiasayidula
wazdnwazgunsaulifningauanduliifans-

wuganiudelusgueiniisumesiness (NT)
wuderfulinssdunsdidauiidaluigaiva
wausd (QLD) WletFsuiiisusuiidduiuislusy
uasmiifumeiiness (NT) uenvnddamuiald
gnraviiinnuanmsalunsududluniazui
waslalndifsanulinszdumsed ogalsiniu 17
QnuANTTaABs Genotype Hnalnlunisuiudiamig
asimeluannsuiadsiiuaniatutuegiuane

Wug vl ld A ussuunisrannasniy

o a

5550917 (open pollination) Wragidudnmaiden
nildlunsimunsuiulsaiuganuausendnald
nyziunssAlazlinsziummn

Table 6 Average axis persistence and stem straightness (xstandard deviation) of Acacia auriculiformis

trees for the top 5 and bottom 5 ranked families (F-Value based on the overall ranking of 47

families) based on trees at different ages in a second - generation progeny trial at the

Kamphaeng Phet silvicultural research station, Kamphaeng Phet province.

Rank Family Axis persistence (score) Family Stem straightness (score)
code code

1 7 3.60+1.00 7 2.88+0.83
2 1 3.58+1.02 24 2.85+0.73
3 24 3.57+0.90 10 2.84+0.83
4 41 3.50+1.29 32 2.80+0.78
5 22 3.47+1.37 28 2.78+0.68
43 40 2.88+1.07 44 2.33+0.75
44 23 2.87+£0.71 12 2.29+0.75
45 2.84+0.88 33 2.29+0.86
46 2.80+0.89 46 2.27+0.75
a7 25 2.78+0.96 2 2.26+0.77

Average 3.17 2.53

F-Value 1.20" 1127

Remarks: ** highly significant at p<0.01

A3IRaIAUALILUU (ranking) 1aele3s
Index selection vesliinszAunssdfieny 6 T lng
Fadufu 10 wnfidusn Faduundafidnisdule
uazdnuazgunssinanmsldszuunsliziuy
vosdnvaza1s 9 wudtdrung i duuniafun
ndudndatrdadiid (PNG) uagduddaly
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Sgaiuauaus (QLD) Tasundan 20 91ndurduie
lusgaiuauaus (QLD) HszAumzuuugegaivinniy
3.94 Azuuu uaz WIAaN 26 9nd uidaly
fgaTuauaus (QLD) fszduazuuumgavinfu
3.63 Aztkuy (Table 7)
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Table 7 Average DBH, H, axis persistence and stem straightness of the top 10 families of Acacia

auriculiformis in a second - generation progeny trial at the Kamphaeng Phet silvicultural

research station, Kamphaeng Phet province.

Family DBH (cm) H (m) Axis Stem Total Score  Ranking
Persistence  straightness (Max = 4)
20 13.86+3.97 14.25+2.67 3.6+1.00 2.88+0.83 3.94 1
15 12.95+297 13.90+1.74 3.57+0.90 2.85+0.73 3.83 2
36 14.62+4.57 13.52+2.72 3.19+1.05 2.84+0.83 3.81 3
18 14.59+4.17 13.76+2.74 3.39+1.05 2.54+0.86 3.78 a4
23 12.68+3.76  13.80+3.45 3.50+1.29 2.75+1.25 3.75 5
a7 14.38+3.23  14.32+1.89 3.17+0.90 2.53+0.96 3.74 6
45 13.90+4.17 13.71+2.36 3.34+0.93 2.55+0.78 3.72 7
34 12.59+4.07 12.32+3.34 3.45+1.10 2.78+0.68 3.64 8
9 12.85+3.34  13.13+2.16 3.47+1.37 2.52+0.73 3.63 9
26 12.57+3.09 13.56+1.86 3.38+0.77 2.55+0.66 3.63 10

AEN1EE18NANUINTIN (heritability)

vaslsinseiuased

INNITANYINUTY AIEAIEH 18NN
wugnssuvesliinssiunssdiiony 6 U dnmaidula
NV UR LA UG NA1N 890N A1UE S
AINYIIVBITIUAUAIA Y LATAIIUATIVD
a161U 111AU 0.21, 0.51, 0.31 wag 0.20 MUAIAU
AanmzaevasiugnITuildannsAnuluads
fiflegfisgdutunansiesziugs (0.2 - < 0.9) idle
isuulifnssAunssdgnuan ey 3 dden
AN1E018NANUENITTNYRY NMSAUIANIUUIA
WUNUANONAATEIeN AINEY AINETIVDIYIN
LAUEIRY BATAINUATIVBIERY 715l ANYAAY
0.45, 0.66, 0.59 waz 0.65 A ua1U (Kliangsaard,
2013) Fsfiwan1sAnwndululufianiaivatu
WAL UL 89R U Maelim et al, (2017) finu3n
nsgdiunwiey 1 U Tuwdamagouduiinves
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linsgdummieny 1 Y Aandidouazinian
yumaniainder fmfaunssedn fanuled
yuadusugudnansiisefuTafu warauiaidu
Hugugnaluiesen kazaAdugs dA1annie
AYNDANUFNTIUNINNI 50% MNEAUINVUNA
voadurugudnarisansdnvmzasiinruiy
LUsANLAINEBNNINNTIIANNGS WazaDAndeq
17U Na Takuathung et al.(2005) WU11AANTIE
z:hwamﬁuﬁqﬂiimaqﬁﬂwwmuﬁu‘[maﬁmﬁﬂ
trudeliifieny 2 uag 6 Weudauinndt 60%
Juld nuamsfnuuandliifiuin vndnved
Ifnssfunssduasiiuansoonunldudvinann
ugnssy agtumndosnisugnadisarudily
nszAumsd TnoldlinseAunsduuasiiduuvds
Wugnssu Aarunsanmukazldldnseduused
wasiifuundswdnudaiug (seed orchard:S0)
18 (Table 8)
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Table 8 Heritability for the DBH, H, axis persistence and stem straightness of the sAcacia

auriculiformis in a second - generation progeny trials at the Kamphaeng Phet silvicultural

research station, Kamphaeng Phet province.

Age Heritability

(years) DBH (cm) H (m) AS SS
1 0.56 0.32
2 0.54 0.40
3 0.37 0.76
4 0.20 0.53
5 0.19 0.53
6 0.21 0.51 0.31 0.20

Remarks: AS = Axis persistence , SS = Stem straightness

R

luwdamaasugnuatuliinseiumsed
Fuit 2 Aaondufauidomunanys Sandn
Aunanes fong 6 T FrunsAvlaundad 10
ndufndaluizaivauaus (QLD) Tvuraidu
Fugunarafissonuniian uazunian 36 an
fuddslussuesmidisumesivness (NT) danwgs
geian wiidd 47 aandududeluszueimiisu
we3mess (NTESasnssenamesnniign uifia
7l 7 anduiiialudgaiuauaus (QLD) fdnwas
sUnssdmuATign (Fduiimnalfaeidnten way
fimsuandundndosludasUansld) lunsdaaeiu
Az (ranking) M ATigARe WHHAT 20 91ndu
Anidalusgaiuauaud (QLD) hazAIan1IE
a1 ugnssu (heritability) dA1og luszeiu
Urunansfieseauas (0.2 - < 0.4) wansliiinudi
nndnwasilinssauassdulasdldsuining
9nugnITy Feanunsaluduasunisugald
nsrfunussdaenugindenliiuinunsnsunluly
Tumsugnifiemsldassuasnasushvluiiug
Jariamunanysaely
Jarauauue

nsiulaveslinszfumsed Aisdny
dufuluFewesmunmvsaieliftanunsoian
Duwdndueivielyl warluifesdanindon vie
fufiugniluanssiu iileagldnsuiunda vie
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fudidlafimnzaufuiuiidminniemelalu
Uszindlne Tnedoyaildannsdnwinisidule
Fnunrgunse veslinssAuasadguil 2 Aaand
winwddeiunanes aunsadildlddudeya
fugrulunsusulgsasiugifionisugnadng
auliasugia lnensdadenuifiaidnmaiule
A umNge wasrwAdurhugusnaaiesen
fénwazgunsedid dmsulfidumundaiug e
nanudauglunisugnasisarudnasugiald
nsrfiuusAnely
o a
AU

nsAnuiseadaidnsaqansadlded
iosnldFumnusiusionnuanedie 336l
YOUBUNSEARL ERIBAANTINTE A5, Aums WAy
9191587US N Ineninusudn feiermansnanse
A3.1ATH U PzAYe BsETUTwIANe s
33 WiwUsenng unuua Favthaandiuinnie
AUNaNYs uazgnssRandnnviu Aldnganls
Fuuriharadey uasudlinuideatuilliinge
qaaslacief
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