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ABSTRACT

The objective of this study was to estimate the survival rate and construct a growth-yield
model of Eucalyptus clones K7 and K62 at the Sa Kaeo plantation located in the Sa Kaeo
province. The sampling fraction of the forest resource inventory, as estimated by the systematic
sampling rows method, was 1.125%. The mean survival rate of eucalyptus clones K7 was found to
be 97.15+1.37%, the mean height was 12.61+0.06 m., and the average diameter at breast height
(DBH) was 8.63+0.08 cm. The eucalyptus clones K62 had a mean survival rate of 93.53+5.28%, an
average height of 12.91+0.07 m., and DBH of 8.77+0.10 cm. Best fit equations from the statistical

analysis were used to assess the fresh weight (Mt), biomass (Wt), and volume (V) of eucalyptus.

The optimal equations for estimating the growth and vyield of K7 were: fresh weight (Mt)
0.0993(D2HY) ****" (R* = 0.991), biomass (Wt) = 0.0527(D2Ht)*** (R* = 0.991), and volume (V) =
0.0001(D2Ht)*®*? (R = 0.989). The best fit equations for eucalyptus clone K62 were: fresh weight
(Mb) = 0.0854(D2HD”™ (R* = 0.998), biomass (Wt) = 0.0542(D2H)****" (R* = 0.984), and volume (V)=
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0.00009(D2Ht)*#™ (R? = 0.995). The mean weights of K7 and K62 clones were 10.662+0.383 tons/rai
and 13.367+0.481 tons/rai, respectively. The mean volumes of K7 and K62 clones were 0.033 and
0.048 cubic meters/tree, respectively. The average volume of the sample plots were 10.340+0.035
and 12.3850+0.043 m*/rai, respectively. The t-test was used to compare the weight and volume of
the K7 and K62 clones and we found a significant difference (P<0.05). We conclude that the
eucalyptus clone K62 can be recommended to farmers as their fresh weight, biomass, and volume

was higher than the K7 clone.

Keywords: Growth models, Yield models, Eucalyptus clones K7 and K62
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Figure 1 Planting area under the eucalyptus clones K7 and K62 at Sa Kaeo plantation, Sa Kaeo

province.
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Figure 2 Systematic sampling rows in the sample plot.
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Table 1 Weight, biomass, and volume equations determined using multiple regression analysis of

the eucalyptus clones.

No.

equation

1 Y = a+ b DBH2Ht

2 Y = a+ b DBH + cD?

3 Log Y =log a + b logDBH + ¢ logHm %38 Y = a D°Hm®
4 Log Y =log a + b logDBH + ¢ logHt %138 Y = a D"Ht®

5 Log Y = log a + b log DBH2HM %38 Y = a HmM®

6 Y=a+bDBH+cHm

Y =a+ b DBH + c Ht

8  Y=loga+ b logDBH2Ht %130 Y = a DBH2Ht"

Remark Y =Yield (Weight, Biomass Volume), Ht = Total Height, in metres, a - ¢ = constant of equations, D=

Dimeter at breast height, in centimetres, Hm = merchantable height, in metres

Reference: (Spurr,1952; Wongnam and Prasomsin, 2020; Kira and Shidei, 1967)
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Table 2 Comparison between height and diameter at breast height of the eucalyptus clones.

Height (H) (metres)

Diameter at breast height (DBH) (centimetres)

Clone Mean SD P-value
K7 12.61 0.06 0.04"
K62 1291 0.07

Mean SD P-value
8.63 0.08 0.31™
8.77 0.10

Remark * = Significance difference at (P<0.05),
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Table 3 Weight equations from regression analysis of the eucalyptus clones K7 and K62.

Clone Equations R? Rz-adj SE F P-value
K7 1.Ms = -0.16 + 0.033070DBH2Ht 0.991 0.990 2620  1246.040  <0.001"
7.Ms = -0.67 + 17.87DBH-8.83Ht 0.940  0.939 7.05 94.850  <0.001"
8.Ms = 0.0670(DBH2Ht)%%°%2 0.990  0.989  0.047 1282.23  <0.001"

1.Mb = -0.085 + 0.001888DBH2Ht 0.971 0.970 0.088 463.470  <0.001"

7.Mb = 0.39 + 2.223DBH - 1.262Ht 0918 0917  0.867 66.740  <0.001"
8.Mb = 0.0104(DBH2Ht)%883 0.968  0.967  0.094 396.82  <0.001"
1.MU = 0.1824+ 0.001317DBH2Ht 0970 0968  0.968 291630  <0.001"
7ML= 0.431 + 1.730DBH - 0.950Ht ~ 0.943  0.941 0.580 99.750  <0.001°
8.ML = 0.0322(DBH2Ht)®-67% 0.963  0.960  0.082 342.60 <0.001"
1.Mt = 0.28 + 0.03920DBH?Ht 0.981 0.980  3.357 123935 <0.001°
7.Mt = -5.9 + 21.82DBH - 11.04Ht 0.942  0.941 8.280 96.950  <0.001°
8.Mt = 0.0993(DBH2Ht)%866! 0991  0.990  0.052 1431.310 <0.001"
K62 1.Ms = 0.70 + 0.039704DBH2Ht 0.992  0.991 3.955 1371770  <0.001"

7.Ms =-28.6 + 21.26DBH - 7.70Ht 0.949 0.948 10.464 117370 <0.001"

8.Ms = 0.0636(D2Ht)%%¢ 0978  0.976  0.046 370.14  <0.001"
1.Mb = 0.040 + 0.003378DBH2Ht 0.948 0946  0.665 239.100  <0.001"
7Mb =-1.20 + 2.255DBH - 1.082Ht 0918 0917  0.867 66.740  <0.001"
8.Mb = 0.0027(DBH2Ht)*? 0.952  0.948  0.152 24186 <0.001"
1.MU = 0.402 + 0.00754DBH?Ht 0.807  0.806  0.261 291.920  <0.001"
7ML = -1.69 - 0.657Ht + 1.664DBH 0919 0917 0976 64.480  <0.001"
8.ML = 0.0322(DBH2H¢t)%?1% 0.900 0.884  0.195 100.50  <0.001"
1.Mt = 0.57 + 0.04584DBH2Ht 0.990 0989 4633 153590  <0.001°

7.Mt = -31.5 - 9.43Ht + 25.18DBH 0.948 0.946  12.190 109.370  <0.001"
8.Mt = 0.0854(DBH2Ht)*1%" 0.988 0.987 0.053 106.000  <0.001"

Remarks: Ms = stem fresh weight (kilograms), Mb = branch fresh weight (kilograms), Ml = leaf fresh weight
(kilograms), Mt = weight above ground (kilograms), Ht = Total height (metres), D = Diameter at
breast height (centimetres).

* = Significant difference at P<0.05.
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Usnmsiduiudsauaziinanugnseainiian ey luusilildueniiunfnw ins1wens
tuseshnnulanaranugaluiuysdasslu yinliuadanineaiaaiauld (Khunsathien et
AsUTEI warasediunisussunanandalsl al., 2021)

Table 4 Biomass equations from the regression analysis of eucalyptus clones K7 and Ké62.

Clone Equations R2 R2-adj SE F P-value
K7 1.Ws = 0.266 + 0.017071DBH2Ht 0994 0992 1.107 1465880  <0.001"
7.Ws = -4.16 + 8.95DBH-8.83Ht 0.957 0956  3.095 133.130  <0.001"
8.Ws = 0.0338(DBH2Ht)"*%% 0.992  0.991 0.052 1550.95  <0.001"
1.Wb = 0.085 + 0.00188DBH2Ht 0.960 0959 0.321 313.960  <0.001"
7.Wb = 0.203 + 21.225DBH — 0.687Ht 0939 0938 0414 92.390  <0.001"
8.Wb = 0.0086(DBH2Ht)%788° 0.969  0.967 0.087 414.870  <0.001"
1.WL = 0.1824+ 0.001317DBH2Ht 0.969 0968 0.196 211500  <0.001"
7.WL = 0.174 + 0.813DBH - 0.443Ht 0935 0941  0.580 99.750  <0.001"
8.WL = 0.0175(DBH2H¢t)%64% 0.960  0.959 0.084 306.41 <0.001
1.Wt = 0.533 + 0.020277DBH2Ht 0991 0990 1324 1133320  <0.001"
7.Wt = 3.79 + 10.99DBH — 5.41Ht 0.958  0.956 3.648 135250  <0.001"
8.Wt = 0.0527(DBH2Ht)866* 0.991  0.990 0.052 1429.95  <0.001"
K62 1.Ws = -0.051 + 0.0023123DBH2Ht 0.987 0985 2134 798.230  <0.001"
7.Ws = -16.51 + 12.51DBH - 4.61Ht 0951 0948 0.011 115090  <0.001"
8.Ws = 0.0344(DBH2Ht)°-852 0.986  0.984 0.069 684.010 <0.001"
1.Wb = -0.018 + 0.001946DBH2Ht 0.948 0946 0510 234.890  <0.001"
7.Wb = -0.207 + 0.75DBH - 1.46THt 0911 0909 0.693 61.290  <0.001
8.Wb = 0.0086(DBH2H¢t)%78% 0.920 0918 0.203 55.950 <0.001"
T.WL = 0.199 + 0.001293DBH?Ht 0.875 0873 0.319 106.590  <0.001"
7.WL = -0.584 - 0.762Ht — 0.309DBH 0.902 0900 0.430 64.480  <0.001
8.WL = 0.0322(DBH?2Ht)*6710 0.901  0.892 0.190 98.760  <0.001
1.Wt = 0.13 + 0.026361DBH2Ht 0982 0980 2.766 852.800  <0.001"
7.Wt = -17.30 - 12.39Ht + 2.96DBH 0942 0940  7.406 97.390  <0.001
8.Wt = 0.0542(D2Ht)°?127 0.984 0982 0.062 750.29  <0.001

Remark Ws =stem biomass (kg), Wb =branch biomass (kg), Ht = total height (metres), Wl =leaf biomass (kg), Wt =
aboveground (kg), D=diameter at breast height (centimetres).

* = Significance difference at (P<0.05).
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VUIAIINTT VWIALEURIUAUGNALTE0NUAY
ANNGANTNDBUIENTUUTHUYRIUTHIRTYAN
dURa anewug K7uay k62 16 fdaaiaadou
1195514 (SE) Wiy 0.055 wag 0.029 Auasiu
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\Wisuiuaunis9u # Table 5 du Petmark et
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dUdaee 2 - 7 U laedl R® vesgandudaeny 4 U
Wiy 0.97 Wag Vacharangkura and Himmapan
(2018) ladnw1aun1s 4 wuud1aes lunis
Uszanaiunaslsl Sauvudiass (1) Allometric
Relation fdmogluguves Power Model wudn
LuuTIaeswuvenidslianisadiduinian
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Regression # 3 ® Multiple Linear Regression
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Table 5 Volume equations for eucalyptus clones K7 and K62.

Clone Equations R? Rz-adj SE F P-value
1.V = 0.002316 + 0.00036DBH?Ht 0.990 0989 1.107 1286.690  <0.001"
K7 7.V =-0.0114 9- 0.00741DBH + 0.01708Ht 0.948  0.937  0.007 110.13  <0.001"

8.V= 0.0001(DBH2Ht)%#%2

0.991 0.989 0.055 1178.080 <0.001"

1.V = 0.002180 + 0.00041DBH2Ht
K62 7.V =-0.0263 - 0.00883DBH + 0.02310Ht
8.V = 0.000090(DBH2H¢)%#™

0.994  0.989  1.107 <0.001"

0.967  0.962  0.008 178.13

1286.690
<0.001"

0.996 0.996 0.029 1257.230 <0.001"

Remark V = volume (cubic meter), Ht = Total height (metres).

" = Significance difference at (P<0.05).

n1sUszgNALUUTIaanIsHulanae
NANER

\dlesirann1sfl 8 910 Table 3 1114
Uszanauhwiinand sy s lu vesgaausiaans
tug K7 wuiranimdnanvosdidu fs lu veq
A18WUG K7 111U 8.645+0.644, 0.901+0.022

way 0.633+0.023 fu/l3 audadu Tnsvmin
lAsanvinty 10.662+0.383 /13 Laztiuein
andnsiu Aa lu anewug Ke2 Wity 11.632+0.966,
0.795+0.006 Lag 0.793+0.034 Au/ls auaAu
vantnanadowinfu 13367+ 0481 du/l9

PUEIRU AN t-test Urntnandnanau N9 luves
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gAdUdia areiug K7 uag K62 1vinfiu 0.00
Wanun 9 Table 6 uae Kietvuttinon (2009)
wudwuliluvewandnlugudminansesuasd

PANNUYULAYINUNARNAANUIATINTNA DAY

v
[

denndeiuNsANwIASIlNgAaUdaiinandnly
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Table 6 Fresh Weight and aboveground biomass of eucalyptus clones K7 and K62.

Sample Fresh Weight (ton/rai) Aboveground biomass (ton/rai)

Clone plot. Stem  Branch Leaf  Total Stem Branch Leaf Total
1 8.910 0.891 0.661 11.013 4.834 0.496 0.414  5.800

2 7.846 0.784 0.558 9.544 4.195 0.423 0.365 5.040

" 3 8.700 0.870 0.635 10.647  4.675 0.477 0.402 5.611

4 9.115 1.058 0.680 11.289  4.955 0.509 0.423 5943

mean 8.645 0.901 0.633 10.662 4.664 0.476 0.401 5.598
SD 0.644 0.022 0.023 0.383 0.166 0.018 0.012 0.198
1 11.206 0.755 0.762 12874 6.403 0.440 0414  7.319

2 12.456 0.777 0.854 14317  7.132 0.571 0.455  8.150

o2 3 10.675 0.900 0.724 12262  6.095 0.410 0.396  6.968
4 12.193 0.757 0.835 14.015 6.980 0.504 0446 7976

mean 11.623 0.795 0.793 13367  6.652 0.481 0.428 7.603
SD 0.966 0.006 0.034 0.481 0.243 0.020 0.014  0.277
p-value 0.00° 0.00° 000" 000" 000 003 002 000

Remarks " Significant difference at P<0.05.

Wlowaunisd 8 a1n Table 4 u
Usgurniuiadaninvesardu A lu
vosgA1dUAaayWug K7 41 4.664+0.166,
0.476+0.018 uaz 0.401+0.012 Au/ls Awadu
wathnmmdefiufiuwinfu 5.598+0.198 §u/l3
AINEINY Wazaenug K62 Wiy 6.652+0.243,
0.4812+0.020 wag 0.428+0.014 fu/ls auasu
wadinmmiefufiu fd1wifu 7.603+0.277
fiu/ls muaneiu i Table 6 A1 t-test W8T N

dauddu As luvesgardudaaeiiug K7 uay

K62 wi1fiu 0.00, 0.03, 0.02 wag 0.00 AUAIAY
21nA15AN®1999 Chernkunthod (2007) Wu7n
snataninilofiufuvedliganauda glsitad
918 4 U szerUgn 3x3 e wiriu 12.42 du/ls
Tnowtaduntadanimvesaidu As Tu widy
10.45,1.21 wag 0.76 au/ls aruadvu
31N15AN®I1Y09 Jundang (2010) wudn ledgan
qUda o1y 4 U syezdan 2x3 1was usiaeaud
Toy1A3 Sadaveuniu fuathnwvesdidiu A

Tu winfiu 4.98, 0.52 wax0.64 fu/ls auaRu
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waranaTInmswwmieiuduwiniy 7.45 fu/ls
ziulaindanuunnansvesnadinmaiuluag
1nnIRe urlunisineassdnuinuaadanm
dauiwanninlu Fawanisinwidenndeadu
Klangprapan (2019) A wadininluduie uwax
Tu windu 0.59 wag 041 du/ls auainu
a18Mug K58 11Au 0.75 wag 0.47 du/ls
AUBIRU AIULANA1IFINA1LTUNANIININAINY
WANAIIVDINUTNTTY anmiui anngiiennia
Fesonmdasfiu Viryabuncha et al. (2002) na1
N1aTINNVEILTANULANAIIUAUEN WD
flufiugn Usinutdusie¥inalasnssdenia
Fanm nande Muditivsuaiduunn 15aed
18T NN Y LLaxlﬂgméUé’aﬁNwma
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a A A = = | o
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Table 7 Volume of eucalyptus clones K7 and K62.

dWlewaun1sd 8 910 Table 5 61
AuanUsuesldeaauda aneiug K7 uay K62
Uinslifiadeluasiiegiayiniu 10.340£0.035
LAy 12.385x0.043 gnuraniuns/ls aiudaifu
A1 ttest ¥8IUSUINTYANBURFAEWUS K7 waz
K62 p<0.001 WUIMMaNANAUDg 19T Ted AN
afif (P<0.05) fa Table 7 @31 Petmak et al
(1987) laas1em19aUsunslduasnandnuia
Fanmuesdrdu nudAuAR ARG BURABYDS
Uinnsdndu 1.3 Alandu Sedlanumraiaindonugs
nilunsdnwaded was Pantawong (2004) Na1?
Ilunsfnwimandalilusvvesuiuinsues
gandusaeny 4 U fldadewintu 11.26 aua/ls
FelndidnetunisAnuiluaded Afdnade
Usunslivasudavareiuguesaneiug K7 was
K62 winffu 10.304 uag 11.590 auu/l3

Clone Volume (cubic meter) mean SD p-value
1 2 3 4
K7 10.674 9.328 10.327 10.916 10.340 0.035
<0.001
K62 11.949 13.235 11.397 12.959 12.385 0.043

Remark ™ Significant difference at P<0.01.

G
1. msfnwimsiavlnvesgadusa ae
g K7 doandt K62 lagdidnsinig
9ARNBLAAY WU 97.15+1.37 uaz
93.53+5.28 WSl EUA A1UEIAY
aneTiug K7 Anugaedemiiy
12.61+0.06 L4AT VUIALAURN Y

Audnataiisseniadie 8.63+0.08

WURLUAT a18WUg K62 A3g4
WABWIAY 12.91+0.07 4un g §
GummL?”mmuquéﬂamﬁmama%
WiNAU 8.77+0.10 LYURLNAT NaNdn
vwmtinan gA1dufa areWug K7
WINAU 8.645+0.644, 0.863+0.022
way 0.693+0.023 fw/ls muansu

lngu undniadedntviny
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