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Progeny test in Pterocarpus macrocarpus for quality improvement
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ABSTRACT

The study on progeny test in Pterocarpus macrocarpus for quality improvement was
conducted for three years at Donglan Sivicultural Research Station, Khonkhaen province,
and at Sakaerat Silvicultural Research Station, Nakhonratchasima province.  Seedlings
among 42 families from six populations were grown to assess their growth performance. The
results revealed that growth of seedlings planted on both sites varied among populations and
families. At Donglan site, three years old seedlings had the average height of 3.22 m among
which seedlings from Ratchaburi out performed those from other populations with the average
height of 3.75 m. Seedlings from Saraburi, Kamphaengphet, Lampang, Nakhonratchasima and
Khonkhaen had moderate growth performance with the average height of 3.52, 3.51, 3.20,
3.14 and 2.91 m, respectively. Among 40 families of seedlings planted on this site, seedlings from
families with the maximal and minimal growth had the average height of 4.52 and 2.33 m,

respectively.

Likewise, seedlings grown on Sakaerat site also varied in growth performance among
populations and families. Three years old seedlings had the average height of 2.51 m among
which seedlings from Lampang out performed those from other populations with the average
height of 3.11 m. Seedlings from Ratchaburi, Kamphaengphet, Saraburi, Nakhonratchasima and
Khonkhaen had moderate growth performance with the average height of 3.06, 2.86, 2.85,
2.39 and 2.23 m, respectively. Among 33 families of seedlings planted on this site, seedlings
from families with the maximal and minimal growth had the average height of 3.34 and 1.77 m,
respectively. When compared seedling growth from both sites, seedlings planted on Donglan site

had the superior growth performance to those planted on Sakaerat site. Growth of seedlings from



both planting sites changed in rank among families as their age increased. Therefore, effective

genetic selection in P. macrocarpus should be carried out at older age.

Keywords: Pterocarpus macrocarpus// progeny test// genetic variation
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Table 1. Populations and families in each population for seed collection of P. macrocarpus used

in the progeny test for Khonkhaen and Nakhonratchasima planting sites.

Kkonkhaen planting site Nakhonratchasima planting site
Population ~ Family  Population  Family Population  Family  Population Family
Khonkhaen KKO1 Saraburi SRO1 Khonkhaen KKO1 Saraburi SRO1
KKO2 SRO5 KKO2 SRO5
KKO3 SRO8* KKO3
KKO4* SRO9* KKO5
KKO5 KKO6
KKO6 Ratchaburi RRO1 KKO7 Ratchaburi RRO1
KKO7 RRO4 KKO8 RRO4
KKO8 RRO6 KKO9 RRO6
KKO9 KK10
KK10 Kamphoeng-  KPO1* KK12  Kamphaeng- KPO2
KK12 phet KPO2 KK14 phet KPO9
KK14 KPO8&* KP11
KPO9 KP12
Nakhonrat- NMO1 KP11 Nakhonrat- NMO1
chasima NMO2 KP12 chasima NMO2
NMO4 NMO4
NMO5 Lampang LPOT* NMO5 Lampang LP92
NMO6 LPO3* NMO6
NMO9 LP92 NMO8*
NM11 NMO9
NM13* NM11
NM15* NM14*
NM16 NM16
NM18 NM18
NM19 NM19

Note: A total of 40 and 33 families planted on Khonkhaen and Nakhonratchasima planting  sites, respectively;

* Included only on one planting site.
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WUUEHN (Random effect) T@Hﬁl,mm/ju (General linear model) A
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P = Population 7 jlog jfAn 1896
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RFi(P) = Interaction 91919 Replication waz Family

Eji = ANAHARALAADY
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SFi(P) = Interaction ¥31974 Replication Wag Family
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(Table 3)

Table 2. Population means, family means, grand means and standard deviations (SD) for height

growth (m) of P. macrocarpus seedlings grown on Khonkhaen planting site.

Population Family HOY H1Y H2Y H3Y

Khonkhaen KKOT1 0.31+0.12 1.40+0.59 2.14+0.83 2.83+1.00
KKO2 0.40+0.18 1.19+£0.55 1.77+0.71 2.33+0.70

KKO3 0.31+£0.10 1.45+£0.39 2.03+0.42 2.67+0.53

KKO4 0.38+0.11 1.56+0.33 2.25+0.48 2.62+0.48

KKO5 0.40+0.14 1.57+0.52 2.28+0.83 2.92+0.94

KKO6 0.28+0.12 1.19+0.29 1.96+0.51 2.61+0.58

KKO7 0.49+0.16 1.74+0.64 2.31+0.80 2.88+1.04

KKO8 0.54+0.23 1.720.71 2.26+0.78 3.06+0.98

KKO9 0.61+£0.19 1.72+0.71 2.57+£10.3 3.35+1.30

KK10 0.39+0.13 1.52+0.43 2.54+0.73 3.22+0.87

KK12 0.44+0.23 1.85+0.88 2.67+£1.20 3.70+£1.57

KK14 0.33+0.13 1.46+0.59 2.21+0.69 2.75+0.82

Population mean + SD 0.41+0.10 1.53+0.21 2.2510.26 2.91+0.37
Nakhonrat- NMOT1 0.43+0.16 1.90£0.60 2.77+0.92 3.65+1.14
chasima NMO2 0.40+0.25 1.87+0.68 2.62+0.83 3.56+0.85
NMO4 0.34+0.21 1.54+0.80 2.16+0.60 2.82+0.73

NMO5 0.36+0.16 1.95+0.52 2.70+0.67 3.57+0.94

NMO6 0.29+0.09 1.53+0.64 2.03+0.77 2.62+0.85

NMO9 0.29+0.14 1.42+0.52 2.14+0.60 2.71£0.74

NM11 0.37+0.12 1.48+0.65 2.28+0.74 2.80+0.83

NM13 0.34+0.20 1.47+0.64 2.26+0.87 2.99+1.12

NM15 0.47+0.22 1.84+0.49 2.50+0.63 3.23+0.75

NM16 0.34+0.16 1.44+0.69 2.07+0.85 2.89+1.16

NM18 0.40+0.20 1.70+0.51 2.48+0.58 3.32+0.69

NM19 0.39+0.11 1.72+0.56 2.64+0.85 3.57+1.16

Population mean + SD 0.37+0.05 1.66+0.20 2.39+0.26 3.141£0.38




Table 2. Continued.

Population Family HOY H1Y H2Y H3Y
Saraburi SRO1 0.60+0.25 2.29+0.84 3.07+£1.05 3.92+1.08
SR0O5 0.68+0.27 2.01+0.52 3.10+0.80 4.17+0.98
SRO8 0.31+0.16 1.12+0.48 2.01+0.52 2.67+0.58
SRO9 0.50+0.22 1.56+0.52 2.50+0.80 3.33+0.92
Population mean + SD 0.52+0.16 1.7410.52 2.67+0.52 3.52+0.67
Ratchaburi RRO1 0.52+0.19 1.84+0.41 2.65+0.67 3.51+1.00
RRO4 0.74+0.27 2.30+0.60 3.25+0.85 4.18+1.03
RRO6 0.77+0.25 2.05+0.59 2.83+0.80 3.57+0.89
Population mean + SD 0.68+0.14 2.07+0.23 2.91+£0.31 3.75+0.37
Kamphaeng- KPO1 0.42+0.18 1.85+0.75 2.54+1.01 3.22+1.27
phet KPO2 0.80+0.32 2.05+0.66 2.69+0.74 3.32+1.02
KPO8 0.46+0.17 1.68+0.54 2.31+0.61 2.57+0.68
KPO9 0.58+0.24 1.80+0.65 2.45+0.76 3.09+1.22
KP11 0.84+0.32 2.66+0.56 3.46+0.68 4.32+0.81
KP12 0.95+0.32 2.67+0.64 3.56+0.89 4.52+1.17
Population mean + SD 0.6710.22 2.12+0.44 2.83+0.54 3.51+0.76
Lampang LPO1 0.33+0.20 1.46+0.75 2.27+1.06 3.07+1.26
LPO3 0.33+0.22 1.27+0.74 2.05+1.10 2.77+1.22
LP92 0.59+0.29 2.20+0.70 3.03+0.84 3.76+0.96
Population mean + SD 0.41+0.15 1.6410.49 2.45+0.51 3.20+0.51
Grand mean * SD 0.47+0.17 1.73+0.36 2.49+0.41 3.22+0.53

Notes:  HOY: height at O year old; H1Y: height at 1 year old;

H3Y: height at 3 years old.

H2Y: height at 2 Years old;



Table 3. Population means, family means, grand means and standard deviations (SD) for height

growth (m) of P. macrocarpus seedlings grown on Nakhonratchasima planting site.

Population Family HOY H1Y H2Y H3Y

Khonkhaen KKO1 0.21+0.08 0.6040.25 1.26+0.72 2.28+0.93
KKO2 0.30+0.08 0.64+0.11 1.34+0.30 2.43+0.59

KKO3 0.27+£0.07 0.52+0.17 1.02+0.38 2.08+0.68

KKO5 0.35+0.09 0.72+0.25 1.47+0.64 2.56+0.78

KKO6 0.25+0.09 0.60+0.22 1.14+£0.60 2.11+0.79

KKO7 0.37+0.10 0.66+0.20 1.24+0.43 2.24+0.65

KKO8 0.27+0.10 0.71+0.25 1.45+0.54 2.52+0.83

KKO9 0.36+0.15 0.61+0.17 1.03+0.44 1.77+0.63

KK10 0.23+0.07 0.63+0.20 1.34+0.53 2.19+0.80

KK12 0.24+0.09 0.63+0.19 1.17+0.41 2.02+0.51

KK14 0.21+£0.06 0.62+0.21 1.12+0.36 2.30+0.60

Population mean + SD 0.28+0.06 0.63+0.05 1.23+0.15 2.23+0.23
Nakhonrat- NMOT1 0.16+0.07 0.57+0.25 1.05+0.37 2.03+0.62
chasima NMO2 0.21+£0.05 0.68+0.17 1.304£0.49 2.49+0.82
NMO4 0.20+0.07 0.57+0.17 1.46+0.60 2.50+0.82

NMO5 0.20+0.07 0.63+0.34 1.23+0.72 2.30+0.77

NMO6 0.25+0.07 0.89+0.20 1.71£0.49 2.98+0.86

NMO8 0.24+0.13 0.64+0.21 1.28+0.40 2.25+0.67

NMO9 0.16+0.03 0.56+0.22 1.16+0.49 2.13+0.69

NM11 0.19+0.05 0.71£0.18 1.34+0.43 2.42+0.63

NM14 0.26+0.07 0.63+0.23 1.24+0.38 2.38+0.55

NM16 0.29+0.09 0.65+0.17 1.23+0.49 2.16+0.84

NM18 0.29+0.10 0.78+0.27 1.60+0.51 2.83+0.65

NM19 0.20+0.07 0.58+0.15 1.23+0.45 2.27+0.61

Population mean + SD 0.22+0.04 0.66+0.10 1.32+0.19 2.39+0.28
Saraburi SROT1 0.36+0.08 0.91+0.22 1.88+0.65 3.03+0.89
SRO5 0.36+0.12 0.85+0.28 1.57+0.50 2.68+0.62

Population mean + SD 0.36+0.01 0.88+0.04 1.73+0.22 2.85+0.25
Ratchaburi RRO1 0.37+0.12 0.96+0.23 1.97+£0.59 2.91+0.73
RRO4 0.52+0.10 0.97+0.29 2.20+0.72 3.34+0.86

RRO6G 0.41+0.12 0.89+0.23 1.79+0.59 2.94+1.00

Population mean + SD 0.43+0.08 0.9410.04 1.9910.21 3.06+0.24
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Table 3. Continued.

Population Family HOY H1Y H2Y H3Y
Kamphaeng- KPO2 0.54+0.07 0.77+0.22 1.72+£0.57 2.88+0.76
phet KP0O9 0.31+0.09 0.73+0.16 1.66+0.50 2.58+0.65

KP11 0.44+0.07 0.81+0.29 1.76+0.66 2.83+0.65

KP12 0.46+0.10 0.90+0.14 2.01+£0.52 3.17+0.70

Population mean + SD 0.44+0.10 0.80+0.07 1.79+0.15 2.86+0.24
Lampang LP92 0.33+0.10 0.85+0.21 1.93+0.48 3.11+0.71
Population mean + SD 0.33+0.00 0.85+0.00 1.93+£0.00 3.11£0.00
Grand mean = SD 0.3040.10 0.71£0.13 1.4510.32 2.51+0.39

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.
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aamfiugniidninadenisiedniivineesdinlifon wannileandninaresiugnsss

(Namkoong and Conkle, 1976; Foster, 1986)
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Table 4. Components of variance (percentage of total variance) and significant tests for height

growth of P. macrocarpus seedlings grown on Khonkhaen planting site.

Source of variation df HOY H1Y H2Y H3Y
Replication 3 13.19 ** 55.78 ** 7617 ** 76.92 **
Population 5 069.47 ** 30.47 ** 15.37 ** 13.87 **
Replication * Population 15 4.65 ** 1.88 ns 114 ns 119 ns
Family (Population) 34 9.72 ** 8.18 ** 4.86 ** 5.64 **
Replication * Family (Population) 102 1.54 ns 2.05 ns 1.45 ** 1.34 *
Residual 480 1.43 1.63 1.00 1.04

Notes: ns: not significant;  *: significant at P < 0.05;  **: significant at P < 0.01.

Table 5. Components of variance (percentage of total variance) and significant tests for height

growth of P. macrocarpus seedlings grown on Nakhonratchasima planting site.

Source of variation df HOY H1Y H2Y H3Y
Replication 3 9.09 ** 13.03 ** 11.95 ** 13.19 **
Population 5 80.35 ** 69.78 ** 73.47 ** 65.17 **
Replication * Population 15 1.66 ** 5.15 * 4.04 * 6.04 *
Family (Population) 27 6.58 ** 5.31 ** 4.51 ** 6.86 **
Replication * Family (Population) 81 1.59 ** 413 ** 3.65 ** 5.36 **
Residual 396 0.72 2.60 2.38 3.38

Notes: ns: not significant;  *: significant at P < 0.05;  **: significant at P < 0.01.
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Table 6. Components of variance (percentage of total variance) and significant tests for height
growth of P. macrocarpus seedlings grown on Khonkhaen and Nakhonratchasima

planting sites.

Source of variation df HOY H1Y H2Y H3Y
Site 1 70.68 ** 94.62 **  88.76 ** 71.47 **
Replication 3 0.71 * 1.44 ** 4.34 ** 13.03 **
Population 5 23.10 ** 2.59 ** 5.61 ** 12.00 **
Site * Population 5 2,73 ** 0.74 ** 0.21ns 0.53 ns
Replication * Population 15 0.48 ** 0.06 ns 0.08 ns 0.25 ns
Family (Population) 25 1.39 ** 0.22 ** 0.35 ** 0.95 **
Site * Family (Population) 25 0.47 ** 0.16 ** 0.33 ** 0.97 **
Replication * Family (Population) 75 0.22 ns 0.10 * 0.18 * 0.45 ns
Residual 817 0.20 0.07 0.14 0.35

Notes: ns: not significant; *: significant at P < 0.05;  **: significant at P < 0.01.
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Table 7. Ranks among families from the best to the poorest for height growth of P. macrocarpus

seedlings grown on Khonkhaen planting site.

Rank HOY H1Y H2Y H3Y Rank HOY H1Y H2Y H3Y
1 KP12 KP12 KP12 KP12 21 KKO5  NM18 KPO9 KPO9
2 KP11 KP11 KP11 KP11 22 NMO2  KPO8 KKO7 LPO1
3 KPO2 RRO4 RRO4 RRO4 25 KKO2 KKO5 KPO8 KKO8
4 RRO6G SRO1 SRO5 SRO5 24 KK10 KKO4 KKO5  NM13
5 RRO4 LPO2 SRO1 SRO1 25 NM19  SR0O9 NM11 KKO5
6 SRO5 RRO6 LPO2 LPO2 26 KKO4  NMO4 LPO1 NM16
7 KKO9 KPO2 RRO6 KK12 27 NM11T  NMO6  KKO8 KKO7
8 SRO1 SRO5 NMO1 NMO1 28 NMO5 KK10 NM13 KKO1
9 LP92 NMO5  NMO5  NMO5 29 NM13 NM11 KKO4  NMO4
10 KPO9 NMO1 KPO2 NM19 30 NM16  NM13 KK14 NM11
11 KKO8  NMO2 KK12 RRO6G 31 NMO4 LPO1 NMO4  LPO3
12 RRO1 KK12 RRO1 NMO2 32 LPO1 KK14 KKO1 KK14
13 SRO9 KPO1 NM19 RRO1 33 KK14 KKO3  NMO9  NMO9
14 KKO7 RRO1 NMO2  KKO9 34 LPO3 NM16  NM16  SRO8
15 NM15  NM15 KKO9 SR0O9 35 KKO1 NMO9  LPO3 KKO3
16 KPO8 KPO9 KK10 NM18 36 SRO8 KKO1 NMO6  KKO4
17 KK12 KKO7 KPOT1 KPO2 37 KKO3 LPO3 KKOZ  NMO6
18 NMO1 NM19  NM15  NM15 38 NMO6  KKO2 SRO8 KKO6
19 KPO1 KKO9 SRO9 KPOT1 39 NMO9  KKO6 KKO6 KPO8
20 NM18 KKO8 NM18 KK10 40 KKO6 SRO8 KKO2 KKO2
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Table 8. Ranks among families from the best to the poorest for height growth of P. macrocarpus

seedlings grown on Nakhonratchasima planting site.

Rank HOY H1Y H2Y H3Y Rank HOY H1Y H2Y H3Y
1 KPO2 RRO4 RRO4 RRO4 18 KKO3Z  NM16 KKO2 NM11
2 RRO4 RRO1 KP12 KP12 19 NM14 KKO2 ~ NMO2  NM14
3 KP12 SRO1 RRO1 LP92 20 KKO6  NMO8  NMO8 KK14
4 KP11 KP12 LP92 SRO1 21 NMO6 KK12 KKO1 NMO5
5 RRO6 RRO6 SRO1 NMO6 22 KK12 KK10 NM14 KKO1
6 KKO7  NMO6  RRO6 RRO6 23 NMO8  NM14 KKO7  NM19
7 RRO1 LPO2 KP11 RRO1 24 KK10  NMO5 NM16  NMO8
8 KKO9 SRO5 KPO2 KPO2 25 KKO1 KK14 ~ NMO5  KKO7
9 SRO5 KP11 NMO6  NM18 26 NMO2  KKO9  NM19 KK10
10 SRO1 NM18 KPO9 KP11 27 KK14 KKO6 KK12 NM16
11 KKO5 KPO2 NM18 SRO5 28 NMO5 KKO1 NMO9  NMO9
12 LP92 KPO9 SRO5 KPO9 29 NMO4  NM19  KKO6 KKO6
13 KPO9 KKO5 KKO5 KKO5 30 NM19  NMO1 KK14 KKO3
14 KKO2 NM11 NMO4  KKO8 31 NM11T  NMO4  NMOT  NMO1
15 NM16 KKO8 KKO8  NMO4 32 NMO9  NMO9  KKO9 KK12
16 NM18  NMO2 KK10 NMO2 33 NMO1 KKO3 KKO3 KKO9
17 KKO8 KKO7 NM11 KKO2
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