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ABSTRACT

The study examined the growth and desirable traits in a progeny test of the second generation
Eucalyptus camaldulensis Dehnh. planted at the Wang Nam Khiao Forestry Student Training
Station, Wang Nam Khiao district, Nakhon Ratchasima province. The objective of this study was
to select superior families indicated by fast growth, desirable traits and high heritability value. A
Latinized row-column design was applied using 120 families selected from 22 provenances from
open pollination in the first generation of a provenance/progeny test of the Royal Forest Department
and from one plantation in Thailand as the control. The results at age 24 months showed that
the survival rate varied from 45 to 100%. Most of families from the Petford region, Queensland
tended to have higher survival percentages. Families with superior growth performance were
from Walsh-Mitchell river, Queensland region, especially families 187 and 188 from Healeys
Yard. Other families from the Kennedy river provenance of the Other Queensland region and
families from Eureka Ck/Tributaries provenance from the Petford region were also classified in
the group with best growth performance.

The desirable traits were significantly different among provenances, but Leptocybe invarsa
damage was not significantly different among provenances. In addition, families selected from
the first generation of the provenance/progeny test showed better characteristics than those from
Thailand races, with regard to complete persistence, vertical stem, straight stem, small branching and
good self pruning. For narrow sense heritability estimates, tree growth of Eucalyptus camaldulensis
was strongly influenced by genetics, but the desirable traits were moderately correlated with
environmental factors. The findings suggested that propagation of this species can be carried out
by collecting seeds from either the first generation or the second generation.
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Figure 1 Experimental design of a second
generation progeny test of
Eucalyptus camaldulensis
Dehnh. at Wang Nam Khiao
Forestry Student Training
Station.
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Table 2 Provenance means of growth and survival rate of 24-month-old Eucalyptus

camaldulensis.

Prov. Survival (%) Prov. Do (cm) Prov. DBH (cm) Prov. Ht (m)
1 94.17 a 18 793 a 18 537 a 15 673 a
16 91.67 ab 6 787 a 15 534 a 33 6.73 a
23 88.54 abc 14 7.68 a 24 534 a 24 6.68 a
13 87.50 abced 15 7.63 abc 14 533 a 18 6.62 ab
8 87.50 abced 24 7.62 ac 6 527 ab 16 6.53 ab
7 87.22 abcde 16 7.56 ac 33 524 a 14 6.53 ab
15 86.46 abcdef 33 7.48 abce 23 524 a 23 6.52 abc
10 86.11 abcdef 11 7.41 abcdef 16 518 a 6 6.51 abc
18 86.11 abcdef 31 7.39 abcdefg 11 5.07 abcdg 31 6.50 abc
24 86.11 abcdef 23 7.33 abcdef 9 5.03 abcg 25 6.49 abc
3 86.11 abcdef 9 7.33 abcdef 7 5.00 abedg 7 6.49 ab
6 86.11 abcdef 10 7.24 abcdefg 25 4.98 abcdefg 13 6.46 abc
5 85.00 abcdef 13 7.20 abcdefg 31 4,97 abcdefg 9 6.45 abc
11 85.00 abcdef 25 7.20 abcdefg 10 4.94 abcdefg 5 6.40 abc
12 84.17 bedefg 7 7.19  bedef 5 493 abcdeg 10 6.40 abc
34 84.17 bcdefg 5 7.15 cdefg 13 4.87 abcdefg 11 6.35 abc
25 83.33 abcdefg 1 7.11 cdefg 3 4.84 abcdefg 1 6.28 bed
17 81.77 cdefg 17 6.99 defg 1 4.77 bedefg 17 6.27 bc
33 81.67 cdefg 3 6.95 efg 17 4.76 cdefg 3 6.16 bed
9 81.41 cdefg 4 691 fg 4 4.68 defg 4 6.16 cd
14 79.17 cdfg 12 6.89 fg 12 4.57 efg 34 6.15 cd
4 75.00 dg 34 6.69 g 34 449 fg 12 598 cd
31 4583 g 8 6.67 8 439 g 8 562 d
F-value  2.63** 2.79%* 2.70** 2.45%*
Note: Prov. =Provenance number

DO = Diameter at ground level

DBH = Diameter at breast height

Ht = Height

* = significantly different (p<0.05); ns = not significantly different

Means with the same letter indicate no significant difference (p<0.05) by LSD.
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Table 3 Survival rate, diameter at ground level and diameter at breast height of the

20 best families of 24-month-old Eucalyptus camaldulensis progenies.

No. Family Sur. Family D0 Family DBH Family Ht
1 991 100.00 a 60 8.55 a 188 6.04 a 236 777 a
2 1 95.83 ab 227 8.51 ab 187 6.01 ab 219 7.45 ab
3 24 95.83 ab 61 8.48 abc 219  6.00 abc 209 7.36 abc
4 26 95.83 ab 188 8.41 abced 61 5.94 abced 22 7.31 abcd
5 44 95.83 ab 26 8.38 abced 60 593 abcd 26 7.27 abcd
6 58 95.83 ab 209 8.38 abced 182 593 abced 203 7.23 abed
7 60 95.83 ab 145 8.35 abced 236 5.89 abed 61 7.23 abed
8 64 95.83 ab 203 8.30 abcd 203  5.88 abed 187 7.17 abed
9 67 95.83 ab 129 8.28 abcd 184 5.86 abcd 99 7.12  abed
10 68 95.83 ab 228 8.27 abced 227 5.84 abced 71 7.10 abed
11 69 95.83 ab 56 826 abced 19 5.83 abed 19 7.08 abcd
12 81 95.83 ab 184 8.25 abced 26 5.82 abced 179 7.06 abcd
13 107 95.83 ab 182 8.24 abced 155 5.81 abed 182 7.05 abcd
14 115 95.83 ab 187 8.22 abced 129 5.80 abced 226 7.02 abced
15 130 95.83 ab 219 8.17 abced 145 573 abcd 227 6.98 abcd
16 162 95.83 ab 130 8.17 abed 130 5.73 abed 130 6.96 abcd
17 166 95.83 ab 19 8.15 abed 232 5.73 abed 7 6.96 abcd
18 174 95.83 ab 7 8.15 abced 166  5.69 abcd 188 6.96 abcd
19 184 95.83 ab 99 8.11 abed 7 5.69 abced 54 6.94 abcd
20 186 95.83 ab 155 8.09 abcd 228  5.69 abced 228 6.91 abced
F-value 2.27%* 2.40%* 2.32%* 2.45%*
Note: Sur = Survival rate
DO = Diameter at ground level
DBH = Diameter at breast height
Ht = Height
* = significantly different (p<0.05); ns = not significantly different

Means with the same letter indicate no significant difference (p<0.05) by LSD.
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Figure 2 Diameter at ground level (D0) of three groups of Eucalyptus camaldulensis

aged from 4 to 24 months.

. 1< 1 ~ @
910 Figure 2 uaaslifiunanulaisedy
Faauvesldlunquidulad Tanuduinniingu
voeldanTnthunanaaziay Indos Tasmmeane
A d’l ) 1 d' g U =) =
8-16 IR0 191NANNABUDING 3 ngu WTeuiiey
AU WUNTANVFUYINTNGUTIAD TAR LANA1
ninngu Imhunatwaznguay Tntlos Feanbue
a Y U «d‘d @ a [ %
maav Taves I unguiiidasimadnla 20 dudu
dy a A 1< =
usnil naasdamsian Tagaluszezisunsn iuwad
aemsihaeus ldgnadisaiuih ifiesnin
awnsoauTadnaquuguaz Yy i i hides
o 1 a9 o o & PR y
demldnelumssda wenani mndu ldiiuun 1
a =1 I I I
maanTanazianuudasaluszozusng nuziu
wanaemsauIaluszezae 1 1iiesainTsauaz

Y o vy
uum%mmmﬂ%uaﬂ

MaAulamannugs

VINNTANE TN mmqaﬁmmmmﬁﬁfn
Ifigandslde amnagaudd innunanaiaeensd
ﬁa@hﬁtﬁmnﬁﬁﬁ (p<0.01) ﬁyqazwiwﬁuﬁnﬁﬂ
LmziizwdNﬁwﬁuﬁmﬂiuﬁuﬁuﬁmﬁmﬁu Ao
10 16 duduila Saeglunguitiinnuganniiae

101 6.35-6.73 14A3 (Table 2) TABANNGINIHIUA

o Y A y A A g s =
vosdauinu Tyl duiguinaluiie
3 Y v v
PNIMNAY 1azIN 16 DU WU 8 Duuiia
INIYA Walsh-Mitchell river 11ag 4 AURUHAIN
1§ Petford Y9437 Queensland 3n0g lunquni
' 4 '
ANUFIINfiga uennniiaeius ifadenain
=% [l 1 oAa A
Uszmalne nvaeglunguilianugennigadie
v 4 v
WU ANugavegniui 2 i ladinhaeiug
gaadda anunagrauga jui 1 vesnsuth i o1g
24 1dou Tuntlamadon Janias1vys (Wena uag
a s A 1 Aa a 2 '
%138, 2539) Nnquinliniaay Tngaga Inugaeg
9 9 1
FEUIN 7-8 was Netlenniiaungiioananilaie
Y dy ~ @ Y
aununuaziladeniadon
ANUUANA1YBINITAD TANANN S
seninmeRumeludusuda@ordu wodhae
o Jaa a v o Y
Wugniianuganiiga 20 oAU N (Table 3) Tdun
o o A o v o
aeniug 236 naadonluilszme lne areiiug 208
(Katherine), 229 (Morehead R.), 64 (Hales Siding),
61 (Eureka Ck/tributaries), 172 (Palmeryville), 87
(Montalbion), 170 (Mt. Mulgrave), 52 (Eureka Ck/
Y
tributaries) 11agEBWUT 199 (Healeys Yard) UAN
v I { 1 T 1 v o w
20 enesiug Iaundsuanaieda lildedagng
ana uaziianuaeandosnumaanlaninnuia



d

NIANTIUANAAT 29 (2)

45

37-49 (2553)

900 65T EIT w81 81T wE90 019 onjea-4
wxz 061 G T o €Il LT s8ce T U 10€ €1 161 € a4 0TS € ¢
swagogoodoyy V6] vC 09 9Tl AT I € et 1€ B poe ve 861 01 ® 8¢ ve ¢z
SOUTISISAI 1291 LD Y6l T1 Qe 1] €1 99 9T'T 9 €€ 14 ysy cre [ 861 v ' 88¢ 6
w1y 1T
IO €72 20090 A0 R DOOT 55| 81 oqe €€’ ST oqe LIl ST gge sT uF €re € 861 € ® 06¢ L oz
G/ MO SISO 004 | G| 1 e g€l € oqe 8I'l 1€ L€ €1 y3e  or'¢ 1€ 661 vE ' 06S A
- oo meonc 96 v o el 91 e 61'1 €€ 6£€ L1 yde L€ ST 661 6 T 16% LT gp
R 96'1 L e cgl €€ e 071 1 e € y3ep  Llg I 66'1 1 e 16§ o1 g1
wa)s
wew jo ¢/1-> poueia iy conp 96' vl oqe  sg'l s oqe 0Tl v e €2 y3ppo  81°¢ 6  00C 91 ® 6 v oo
wuago g1y younig s 961 s oqe 9¢'l ve Qe Tl L e o1 yep  81°¢ S 00C 1€ ® €S S ¢
w0 /1< g soqoumaq 7 Kxonr s 96 LT oqe  9¢'T 01 oqe TT'T AT 1 udppoq 6l€ L1 00T v ' 6S -
s g1<sompumn < immsg kop | L6 € o 9] L o €Tl v LbE v uBepoq ozt € 00T 81  ® S6S € ¢
SR D L] 9 o8 (g1 ST e Tl 01 ¥ 1T Wopaq  €7°¢ L 00C s ® 6 I ¢
spuq fews - Wpreas soury s 86" | €1 998 LT LT 298 $TT s LbE 81 uSpPpq  €TE 1 00T vC ' S6S Y1
Spuaq SNOLIdS
oo spsg s < oo m__m__w : 861 1€ 98 8¢l vooqe 9Tl 6 8¥'€ L Wopaq  9T'€ v 00C LT ® 96 A
P i g ey 86°1 €€ oqe 8¢ € oge orl 81 6t€ 91 Wopoq  8T'E v 00T ST ® 966G ST 6
wonmrog 661 6 E© ol I LT] v 0S€ S JoPoq  8TE vl 00T L ' L6 g
B g 661 ST T Il 6 q 8Tl i Is°€ al PO 8TE 91 00T 8 T L6 nooy
i ot oo S 66 € ' Tl v ' oggl 1 TS 6  U3PPqE  6T°€ 8 00¢ 9 T L6 91 ¢
s 6| 91 ' Lp] vl' pEl 91 € vE  WOPIE  6TE 9 00C ST ® 009 S
T et 00T 0o ' IS 81 ® gl 8 s €€ Jpoqe  ze'e € 00T € ® 009 8 ¢
puom & _?%Eo_@u,w 00T 8 ' OIST 9 ' ool ST 79¢ ST PR It'€ 01 00T T ' 009 ST ¢
o e 00'T AN TS 8 ' LET v S9'€ 8 ELIE s 00T I ® 009 81 ¢
puno woy suas oid endany iy 00T 1 B LGT] 1€ ® 6€1 €l 06 9 B 96¢ 81 00T €€ B 009 €L
sopsRpeIRy)  LYD  AoId 94D -Aoig SYD Aol pyD Aoig €4 AoIg D Aoig 4D ‘Aol "ON

“s1suapnpiownd snydAyponsg Jo sjrer} O[QeIISAP JO JUSWSSISSY [qBL



46 Thai J. For. 29 (2) : 37-49 (2010)

v Y E4
anvazzUnssvesaulsl
= "o Y Y

msfnmuNanuz T e sdu 19

ANULANA1I T Tad 1A YNIIa AT HI 19D
9

fuia (p<0.05) (Table 4) 8N3UMITAINTIVOITAU
AMUNUIVBING HazMITiateusaLaursy uann
o 1 1 aa J 4
anwaz lilianuuanaeneadalusgnieaeiug
melududuia@ednu (p>0.05) NEuun ImMsdnen
anvazgUnsssiduvesldgmalda glsvlaat lu
wilaanaaeumeiuiuazdusuiananiiitouay
= Y 1 2 O.I =S
Aneusumsignadeaiuh Sandauassdin

A
Tuvazdununanvazgdnsalilianuuanaig

4 v
nuananslusyninduduilauazaneiugnely
duduilaenu sndunnuassvesdidu
HANANNNADATLHINDUA LA 1A LiAnAIa
seiinaeiuimeludusuidadoadu Gszgns

@ &£ g 9 Y [ =
HagsaUe, 2546) FanAo U NTOAAGOINUNIAN
Y 4

Tunsail

anbuzmMsuanu paouswiauny il
M3 eniuaeugandusiia Lannard
river 91057 Western Australia imsuanuialuszau
o ' o ¥ dy a
N1 3/4 wped1duasun uenaniianmssziiu
o oYy yAy v = 2 PRI
ganu duldnldsuanudemoeauaszoznd 1l
Y gnuuaIiiate 3 lenanazuanuauInn

Y Yy < 4
ﬂﬁ1vl3J1/lLL"IJ\1I,LNﬁ3J']Jim

v
a

msmmwmamu‘wmmﬂaummﬂ‘nm
mmﬁauawwu‘ﬁu fignyardidudinse sy
anuA e idnyazigdus o ludnlagu
nitg uanuilusules uazdanuuanaeea
2 v o o aa d! Y a %
TiihisdAgmeada (p>0.05) 4 Idgadide awna
a d' o dy v 1A
qrauga Miwngnludszmalnedl duiniinig
U5 RIS IR UM NS Lana1aIna U IIad AL
ludszineenainsiae
o ¥ A o A Aa

AMula1nsIveIdIdu ausuianAY
assvesddunniga 1dun Mt Mulgrave (18) Lynd
Jn (15) Mishap Ck (10) Kenedy river (23) Petford

bridge (6) 148 Headwaters-Emureka Ck (8) 4DN21N
£
uauﬁnumm%@ Western Australia 118¢ Northern
. S Ao A 2 o
Territory Aaaaduaaifa@ontazinuna il
Yszmalne Aoudnadinm IAssevesdrdugani
AUAUHADUY
A A P Pl
ANUHUIVOING 1B INM S IF 52 Towil
Y
IHamadde aunagqauda doansdrdu aaiu
=t A 1< o a A
MniANuUIvednann nezsh linmsaanaau
a Y ' =2 o dy 1
sysumadu i 1den uavninmsaneiaseil wuh
ANuruIvedndluuaazdusuta Januuanaig
pe 19 lutidedAgnieada TasduInglinauua
' s ' o 2
WurgUENa19INN I 1/3 voedAu Uszanm 1-2 f
l < A o a .
2819'15AMu DUl Petford bridge (6) Headwaters-
<3 { =
Emureka Ck (8) 148¢ Lynd Jn (15) afiuud Teunagdl
a 3 A o a A
AIAENIAN D URIHADUY
' v F
yuueand wnaasliifiuiinaiueziinnu
numMugensanyIa e ldsuouas1BINANNIY
HazANNFean Tsauazuuad zd1Nia1evas

Q’,’ Y = A Y A Ao @
nndumnndoaiiesla Tasdnauan INNMYUNY

]
o

Y J = F2 J Q' A o
A1 UNINNIT 60 DI "l]%ﬁﬂﬂ"’lﬂﬂllﬂx‘ﬂﬁlﬂﬂ"lﬂﬂﬂﬂ"l

4

i1 9
ililﬁl’t‘l‘c’lﬂin 60 93/ “dﬁﬂiﬂﬂﬂﬁﬂimiluﬁﬂklmgﬂgﬂﬁ

a

WU yuveanaluuaazausuiia Januuanag
pe19TsdAYNINADa Tasdusuila Walsh R.
Rockwood (13) Control (34) Lynd Jn (15) Headwaters-
Emureka Ck (8) Healeys Yard (16) 148 Flat Rock Pool
Hywvoanalndifesiu 60 o9 FaasaA NI
] '

usaan'ldunnn

MTAANIAINTITNIIA WHanen15ay e

Y 9 A A o 2 ¥
"UE]\Wluulll l‘LlfNﬁ]1ﬂﬂ']1’ﬂi‘1/'lﬁ\1!ﬂi']$ﬁ"lﬂi]']ﬂﬁlﬂ LA

]
=

T = o dgl 10 9 19 o dy A A
HITINAUAGIVUNIFAINY Ulmmmmmmm‘wm

p1guad M ldmaduTananulauazanugs
3 4
A =

o w o Y Y ra o a
Iy dsemsdrnn ai1d 18 lumadwiion
YunToa MAannne Fanmsdszdumsann

MUBITNIA WU BAanuuanavedeiiodidy

neaad luuaazdusuia auduta Lynd Jn 31)



M5A15IUAAAS 29 (2) : 37-49 (2553) 47

Headwaters-Emureka Ck (8) Petford bridge (6) Mt.
Mulgrave (18) Petford bridge (14) Morehead river
(24) 1A% Eureka Ck/tributaries (9) 3imsannia1
s35umR I8unfiqa Tuvasiinuiuiia Flat Rock
Pool (11) 1182 Walsh R.-W. Emu Ck Jn (12) Iin15an
Amsssunatiosiign
myfhaeveumauaudost wu nndu
fuaiuu Tdunumsiaevesuasunudesly
Tiguusain waiifesn dr 14 s
mﬁaumaﬁuﬁﬁf ﬁmmu@n@iwﬁqﬁﬂyngﬂma
HAZANHUZNNINUTNITY wl¥nsszine Wiatiae

' = Yy 1Y Y 1 o 1 I
wazneaNudemeliuadu 13 luumin eg1alsn
A gmalaa AnagrEaudd ANAUAUTAIN Flat
Rock Pool (11) Katherine (25) Headwaters-Emureka
Ck (8) @& Mishap Ck (10) linumsiaievesuuas

£ o T d A o A Ao Y
uaurlesily Fuivutuausuianianudiunu
v

] Aa A o o J I

AOMIILLIAVOIUNAIFHAT FIHTVUHAUNAAIN
szimne hl‘l/]EJ, DuRUTIA Morehead river (24) Montalbion
(4) lag Walsh R.-W. Emu Ck Jn (12) Tt 15iuns
gnuvasuauresluhaeniniige Fsonduiivgiu

Y1~ Y o o YNY o qy )

183 Imsiianedaaszezndnlld inlvnedu

Alieinsodulase 1114

Table 5 Heritability (h?) of desirable traits of 24 month-old Eucalyptus camaldulensis

progenies.
Traits Heritability, h® (%)
DBH 24.75
Ht 29.92
Axis persistence 0.00
Stem vertical 0.13
Stem straight 17.71
Branch thickness 13.39
Branch angle 10.77
Self pruning 10.51
Insect Resistance 5.74
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