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Hybrid Production of Pinus caribaea Morelet for Economics Plantation
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ABSTRACT

A study on hybrid production of Pinus caribaea Morelet for economics plantation was
carried out at Huey Bong Silvicultural Research Station, Chiang Mai province during 2007 -
2011. Five best clones of 2 populations each from 2 progeny trials planted in 1980 and 1981
were selected as parent trees. The study aimed to produce the first generation (G1) progeny
which inherit some good genetic traits from their selected parents through controlled
pollination. Factorial with reciprocal was chosen mating design. Seedlings from the controlled
pollination seeds would be planted in a full-sib progeny test. The best progeny which inherit
the most of best genetic trait from parents would be selected and propagated for economic
plantation and further used in genetic improvement program. The results, however, showed
that after several tries, cones were successfully obtained from 30 crosses. Seed production
varied among crosses from 33 to 3,340 seeds or 0.27 g to 25.22 g by weight. Germination
capacity and survival rate of these seeds, however, were very low. Few seedlings obtained from
this trial were insufficient for the proposed full-sib progeny test project. The seedlings were,

therefore, suggested to be planted in a gene bank for another improvement program in the future.

Keywords: Pinus caribaeal/Control pollination//Progeny trial
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Table 1. Control pollination by using half diallel design from 5 best colnes of 2 populations
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A, AB; | AB, | ABs | ABs | ABs
A, AB, | ABs | AB. | ABs
As AsBs | AsBa | AsBs
Ay AB. | ABs
As AsBs
B, BiA;

B, BA, | BoA,
B, BsA; | BsAy | BsAs
B. BA; | BA, | BiAs | BiA,
Bs BsA; | BsAy | BsAs | BeAs | BsAs
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Table 2. Growth and stem characteristics of Pinus caribaea from 5 plus trees of 2 populations

Code Fonr;\.ily Origin H(eriT:;)ht DBH (cm) (choRrZ) (F;ZE:)
A 2076 Kennedy Seed Orchard, Australia 27.5 31.8 4 2
A, 2153 Byfield, Queensland, Australia 28.0 37.4 4 2
As 2075 Byfield, Queensland, Australia 29.0 33.9 4 2
A, 2055 Byfield, Queensland, Australia 30.0 32.5 4 2
As 2179 Kennedy-Cardwell, Queensland, Australia 30.5 39.8 4 2
B, 2253 Mt. Pine Ridge, Belize 29.5 31.9 4 2
B, 2268 Queensland, Australia 26.0 51.5 4 2
Bs 2272 Queensland, Australia 29.5 36.3 4 2
B, 2271 Queensland, Australia 26.5 34.3 4 2
Bs 2271 Queensland, Australia 29.0 42.4 4 2

Note: * STR = stem straightness above 1.3 m
(1 = crooked, 2 = medium, 3 = straight, 4 = very straight)
** FKP = fork (1 = forking, 2= no forking)
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Table 3. Seed productions from controlled pollination crosses

No. Crosses Seed quantity (seeds) Seed weight (g) Date collection
1 A, B, 328 2.27 13/6/52
2 A B, 79 0.99 13/6/52
3 A, B4 859 4.40 22/12/51
4 A B, 560 9.17 19/12/51
5 A, Bs 367 4.42 19/12/51
6 A, B, 787 6.80 19/12/51
7 A, B 347 2.0 23/12/51
8 A, By 323 6.23 19/12/51
9 A, Bs 348 5.20 19/12/51
10 Az Bs 147 1.76 23/12/51
1 Az B, 168 3.37 13/6/52
12 Az Bs 172 1.80 19/12/51
13 A, By 376 4.88 19/12/51
14 A, Bs 277 3.63 19/12/51
15 As Bs 201 2.49 19/12/51
16 By A 155 2.44 -[7/52
17 B, A, 110 1.99 -[7/52
18 B, A, 3,340 25.22 22/12/51
19 Bs A 53 1.08 -[7/52
20 Bs A, 906 9.15 -[7/52
21 Bs Az 970 5.97 22/12/51
22 B, A 66 0.95 -[7/52
23 B, A, 1,084 11.81 -[7/52
24 B, As 33 0.27 12/6/52
25 B, A4 571 5.55 23/12/51
26 Bs A, 228 3.80 -[7/52
27 Bs A, 789 8.46 -[7/52
28 Bs As 79 0.77 12/6/52
29 Bs Ay 1,039 12.89 -[7/52
30 Bs As 630 10.00 12/6/52
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Table 4. Germination capacity of Pinus caribaea from controlled pollination seeds

No Crosses Seed quantity (seeds) Germination (individuals) %Germination
1 A, B, 328 54 16
2 A, B, 79 50 63
3 A, Bs 859 0 0
4 A, B, 560 12
5 A, Bg 367 103 28
6 A, B, 787 43
7 A, B 347 0 0
8 A, B, 323 32 10
9 A, Bs 348 146 42
10 Az Bs 147 0
" Az B, 168 1
12 As Bs 172 22 13
13 A, B, 376 14 4
14 A, Bs 277 65 23
15 As Bs 201 25 12
16 B, A 155 41 26
17 B, A 110 67 61
18 B, A, 3,340 1,032 31
19 Bz A, 53 6 1
20 Bs A, 906 382 42
21 Bs As 970 120 12
22 B, A 66 10 15
22 B, A, 1,084 336 31

23 B, Az 33 4 12

25 B, A, 571 104 18

26 Bs A, 228 104 46
27 Bs A, 789 0 0

28 Bs As 79 22 28

29 Bs A4 1,039 262 25

30 Bs As 630 120 19




Table 5. Growth and survival rate of Pinus caribaea seedlings from controlled pollination seeds

Germination Seedlings  Survival H (cm)
(individuals)) (individuals) (%) Mean SD Max Min

No. Crosses

1 A, B, 54 44 81 206 54 9.5 375
2 A, B, 50 25 50 21.6 5.0 12 29.5
3 A, B, 12 8 67 20.6 3.7 16 27.5
4 A, Bs 103 56 54 20.5 3.5 10.5 28
5 A, B, 43 6 14 24.0 7.3 14 33
6] A, B, 32 22 69 21.8 3.0 17.5 27
7 A, By 146 62 42 24.2 3.3 17 30
8 Az B, 1 5 45 20.2 4.3 13.5 24.5
9 Az Bs 65 65 100 20.1 4.3 9 32.5
10 A, By 14 7 50 17.0 5.6 12 26
1 A, By 65 26 40 22.4 4.7 17 32.5
12 By A 41 33 80 24.2 4.8 16 34
13 B, A 67 29 43 26.4 3.7 20 35
14 B, A, 1,032 586 57 23.5 4.3 7 35
15 Bs A 6 6 100 22.8 3.8 17 27
16 Bs A, 382 176 46 23.0 4.4 12.5 35
17 Bs Az 120 34 28 20.6 3.2 12.5 26.5
18 By A 10 2 20 13.3 1.8 12 14.5
19 B, A, 336 219 65 23.0 3.7 9 31.5
20 B, Az 4 2 50 18.0 0.7 17.5 18.5
21 By A, 104 33 32 18.0 2.4 13.5 22.5
22 Bs A, 104 88 85 222 3.8 10 34
23 Bs A, 262 141 54 22.2 4.8 11 35.5
24 B, As 120 17 14 205 46 12.5 28
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Controlled pollination of Pinus caribaea

Figure 1.

Figure 2. Cone productions from controlled pollination
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Figure 3. Seed productions from controlled pollination

Figure 4. Seedlings from controlled pollination seeds
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