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Genetic variation and efficiency in carbon sequestration in

Pterocarpus macrocarpus seedlings at early age

3 (CHAIYASIT LIENGSIRI)

UNANEa

nsAnEIAEALLIIeignsTHLazlsrAnEaminnsinfuAs U asn & (3
Uszg Andfunislasnuiniadulauazunsganimaesndnlifiugn uulameansninamiai
andanianAdaazunsty Smdauassnednn waan 3 U TeaelindnlHannullfiusegauan 24
fiu aanvianun 5 Uszrinavdeunannan (i naniafneamudn nadulaeesndalifaeny
uandfuTzdnsUsznauazazndnausiisaangauazamls @uiaduringudnansiissa
Rafw) ndnliidazganyaaifinaugonds 2.02 wns uazianulnais 3.56 wufimnes lne
ndnlHanndiunanysfanguadeninge (2.34 wnq) s09adu1Aondnlfiannaazys
uAsTIENT 51713 wazeeuindvlpiienga Taafaugunis 223 wes 2.15 1A 1.95 1As
LAz 1.68 AT Anadiy dnsuaeialnassndnlisy ndnlienaszEiaomlnaioiingn
(5.98 \EUAINAT) TDIANHNFDNANHANUATINIENN Funangs 2oLy uazs1ryERlatangn
Tnafpnmlpindswindy 3.79 wufies 3.71 wufiung 322 [oufung uas 3.05 lufuns
anandy Twinusadaariu nsidulnessndnlEennudfisine q 41wam 24 dw wudnanlienn
wilifinadulndunnsgengauaziagn fAugueiewinty 2.84 Wag uay 1,53 AT
pndAy uazdannulnRfeningauasiosgaindy 4.37 louRiune Ly 2.59 LuRiuns

ATNATIFL

1T o a [ L) a PNy o [ £ . . .. .
ummmﬁmfmmmiymﬁwmw asInAdEuAzAmWNIgUN ([ e-mail: cliengsiri@gmail.com


mailto:cliengsiri@gmail.com

AMFUHIREIN NI TN NN e UL IDIn N WL SNnaTantwnile
Humndadunasonanty A uazandu SAeasminty 513.27 N3N uazinagannlgmn @
189570) AANRRLWINGTL 159.38 nN3H Tneflnnagan nsaniniu 672.65 N3N B9ATHLANAN
2901568 Inraendn (Haendneud(dl denfinasetsr@nsninluniadnifivaisuenaasndn (s

Uszediag

o (% ' o o = v & 4
AMan:  Uaa// AIHNBLLININNRTNTTN/ HIRTANIN/ N1INNINUATILDN

ABSTRACT

The study on genetic variation and efficiency in carbon sequestration in Pterocarpus
macrocarpus seedlings at early age was conducted at Sakaerat Silvicultural Research Station,
Nakhonratchasima province, by investigating growth and biomass of seedlings grown in the
field for three years from which seedlings from 24 families from five populations were planted
for the study. The results revealed that both height growth and above ground diameter growth
varied among population and families. Three years old seedlings had the average height and
diameter of 2.02 m and 3.56 cm, respectively. Among five populations, seedlings from
Kamphaengphet out performed seedlings from other populations with the average height of 2.34
m. Seedlings from Saraburi, Nakhonratchasima, Ratchaburi and Khonkhaen had less growth with
the average height of 2.23, 2.15, 1.95 and 1.68 m, respectively. Seedlings from Saraburi had the
largest diameter growth (3.89 cm) whereas those from Nakhonratchasima, Kamphaengphet,
Khonkhaen and Ratchaburi had smaller diameter growth with the average diameter of 3.79, 3.71,
3.22 and 3.03 cm, respectively. Among 24 families, seedlings from families with the maximal and
minimal growth had the average height of 2.84 and 1.53 m, respectively, and the average

diameter of 4.37 and 2.59 c¢m, respectively.

After three years of out planting, the average above ground biomass was 513.27
grams and the average root biomass was 159.38 grams with the total biomass of 672.65 grams.
Differences in seedling growth among families, therefore, affected carbon sequestration efficiency

in P. macrocarpus seedlings.
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Table 1. Populations and families in each population for seed collection of P. macrocarpus used

in the experiment.

Population Family Population Family
Khonkhan KKO1 Nakhonratchasima NMO2
KKO2 NMO6
KKO3 NMO9
KKO6 NM11
KKO7 NM18
KKO9 NM20
KK10 Kamphaengphet KPO1
KK17 KPO2
Saraburi SRO1 KPO9
SR04 KP11
SRO6 Ratchaburi RRO4
SRO8 RRO6
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Table 2. Population means, family means, grand means and standard deviations (SD) for height

growth (m) and diameter growth (cm) of P. macrocarpus seedlings grown in the field.

Population Family HOY H1Y H2Y H3Y DOY D3Y

Khonkhaen KKO1 0.24+0.09 0.49+0.11 0.90+£0.21 1.56+£0.39 0.58+0.15  3.24+0.95
KKO2  0.25+0.04 0.49+0.10 1.01+£0.31 1.98+0.42 0.82+0.22 4.07+0.86
KKO3  0.21+£0.03 0.48+0.08 0.9840.24 1.64+0.33 0.67+0.19  3.49+0.79
KKO6  0.26+0.03 0.55+0.09 0.96+0.20 1.60+0.41 0.69+0.13 3.29+0.90
KKO7  0.40+0.04 0.46+0.08 0.92+0.23 1.66+0.47 0.66+0.08 2.72+1.11
KKO9  0.41£0.07 0.48+0.07 0.98+0.25 1.77+0.39 0.76+0.07 3.20+1.03
KK10  0.26+0.03 0.41+£0.07 0.80+0.11  153+0.38 0.71£0.07 2.59+0.32
KK17  0.30+£0.04 0.54+0.15 0.98+0.32 1.66+0.42 0.66+0.12  3.10+0.77
Population mean + SD  0.29+0.08 0.49+0.10 0.94+0.24 1.68+0.40 0.69+0.15 3.22+0.93

Nakhonrat- NMO2  0.41£0.27 0.6910.23  1.41+0.47 2.34+0.60 0.99+0.36 4.16+1.12
chasima NMO6  0.43+0.12  0.72+0.19  1.43+0.54 2.15+0.68 0.91£0.18  3.22+1.35
NMO9  0.32+0.13  0.61+0.30  1.27+0.78 1.98+0.98 0.72+0.17  3.72+1.33
NM11 0.45+0.15 0.83+0.25 1.55+0.55 2.35+0.73 0.89+0.20 4.36+1.58
NM18  0.36£0.11  0.82+0.32 1.33+0.29 1.90+0.46 0.77+0.23 3.36+1.61
NM20  0.49+0.12 0.69+0.08 1.40+0.46 2.16£0.50 1.00+0.18  3.91£1.16
Population mean + SD  0.41+0.16  0.73+0.24 1.40+0.52 2.15+0.67 0.88+0.24 3.79+1.37

Saraburi SRO1 0.77£0.22  0.94+0.24 151+0.37 2.29+0.52 1.27+0.24 3.81+0.98
SR04  0.73£0.13 0.93x0.16  1.64+0.53 2.51x0.55 1.22+0.13 4.35+1.21
SRO6  0.36+0.09 0.66+0.13 1.32+0.37 2.01x0.61 0.77£0.18 4.00+1.36
SRO8 0.37+0.11  0.68+0.18 1.26+0.35 2.09+0.46 0.82+0.15  3.75%1.17
Population mean + SD  0.56+0.24 0.81+0.22  1.44+0.42 2.23+0.55 1.02+0.29 3.98%1.15

Kamphaeng- KPO1 0.51£0.16  0.71£0.14  1.34+0.35 2.08+0.40 0.94+0.18 3.29+0.59
phet KPO2  0.73x0.16 0.89+0.22 1.58+0.26 2.28+0.38 1.31x0.24  3.78+0.81
KPO9  0.62+0.177 0.79+0.15 1.35+0.38 2.13£0.54 1.17£0.34  3.61+0.83
KP11 0.82+0.14 0.98+0.18 1.89+0.64 2.84+1.03 1.36+0.12 4.37+1.38
Population mean + SD  0.67+0.19 0.85+0.20 1.54+0.47 2.34+0.69 1.19+0.28 3.71+0.97

Ratchaburi RRO4  0.43+0.05 0.53+0.15 1.18+0.47 1.87£0.60 0.80+0.10 3.06+1.37
RRO6  0.37+0.08 0.52+0.20 1.17£0.36  2.02+0.46 0.77£0.12 3.00+0.48
Population mean + SD  0.40+0.07 0.52+0.17 1.18+0.40 1.95+0.52 0.78+0.11  3.03+0.97

Grand mean + SD 0.44+0.21 0.66+0.24 1.26+£0.47 2.02+0.62 0.89+0.28 3.56+1.14

Notes:  HOY: height at O year old; H1Y: height at 1 year old; H2Y: height at 2 years old;
H3Y: height at 3 years old; DOY: diameter at O year old; D3Y: diameter at 3 years old.



Table 3. Components of variance (percentage of total variance) and significant tests for height

growth and diameter growth of P. macrocarpus seedlings grown in the field.

Source of variation df HOY H1Y H2Y H3Y DOY D3Y
Replication 2 1.30ns 1.30ns  0.56ns 1.22ns  0.38ns  2.59ns
Population 4 84.40** 85.80** 79.93** 70.97** 85.13** 70.98**
Replication*Population 8 0.80ns  2.20ns  4.80ns  6.25ns 1.05ns  2.48ns
Family (Population) 19 10.40**  5.60** 4.60* 7.68*% 9.62** 8.84*
Replication*Family (Population) 38 2.00** 2.90ns 6.04* 8.21ns 2.13ns  8.95ns
Residual 144 1.10 2.20 4.04 5.67 1.68 6.15

Notes: ns: not significant; *: significant at P < 0.05;  **: significant at P < 0.01.
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Table 4. Ranks among families from the best to the poorest for height and diameter growth

of P. macrocarpus seedlings grown in the field.

Rank HOY H1Y H2Y H3Y DOY D3Y
1 KP11 KP11 KP11 KP11 KP11 KP11
2 SRO1 SRO1 SR04 SR04 KPO2 NM11
3 SRO4 SRO4 KPO2 NM11 SRO1 SRO4
4 KPO2 KPO2 NM11 NMO2 SR04 NMO2
5 KPO9 NM11 SRO1 SRO1 KPO9 KKO2
6 KPOT NM18 NMO6 KPO2 NM20 SRO6
7 NM20 KPO9 NMO2 NM20 NMO2 NM20
8 NM11 NMO6 NM20 NMO6 KPO1 SRO1
9 RRO4 KPO1 KPO9 KPO9 NMO6 KPO2
10 NMO6 NMO2 KPO1 SRO8 NM11 SRO8
1 NMO2 NM20 NM18 KPO1 SRO8 NMO9
12 KKO9 SRO8 SRO6 RRO6 KKO2 KPO9
13 KKO7 SRO6 NMO9 SRO6 RRO4 KKO3
14 RROG NMO9 SRO8 KKO2 NM18 NM18
15 SRO8 KKO6 RRO4 NMO9 SRO6 KKO6
16 SRO6 KK17 RRO6G NM18 RRO6G KPOT
17 NM18 RRO4 KKO2 RRO4 KKO9 KKO1
18 NMO9 RRO6 KKO3 KKO9 NMO9 NMO6
19 KK17 KKO1 KKO9 KKO7 KK10 KKO9
20 KKO6 KKO2 KK17 KK17 KKO6 KK17
21 KK10 KKO9 KKO6 KKO3 KKO3 RRO4
22 KKO2 KKO3 KKO7 KKO6 KK17 RRO6
23 KKO1 KKO7 KKO1 KKO1 KKO7 KKO7
24 KKO3 KK10 KK10 KK10 KKO1 KK10




Table 5. Total height (HT, m), diameter at breast height (DBH, cm) and biomass (gram) of 17

sampled seedlings of P. macrocarpus seedlings grown in the field at three years old.

Sample No. HT DBH ShootDW RootDW TotalDW
1 0.78 - 35.26 43.19 78.45
2 1.27 - 147.49 92.46 266.95
3 1.38 0.25 103.10 89.36 192.46
4 1.43 - 63.72 47.70 111.42
5 1.54 0.83 592.72 265.33 858.05
6 1.75 0.63 163.23 75.94 239.17
7 1.80 0.94 297.12 111.58 408.70
8 2.00 - 289.07 145.89 434.96
9 2.01 1.49 639.48 209.70 849.18
10 2.06 1.60 361.90 100.78 462.68
" 2.24 1.06 236.89 76.58 313.47
12 2.34 1.65 433.42 149.50 582.92
13 2.61 1.48 699.51 359.25 1,058.79
14 2.74 1.90 484.28 125.72 610.00
15 3.23 2.66 756.51 319.30 1,075.81
16 3.65 2.70 785.57 137.99 923.56
17 4.16 3.70 2,609.25 359.27 2,968.52

Notes: ShootDw: shoot dry weight; RootDW: root dry weight; TotalDW: total dry weight.
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