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Effect of Some Plant Growth Regulators on Cuttings of 4 - months old

Teak (Tectona grandis Linn.f.) Seedlings

gium vosa3va waz Uszaes qusedln

Sunanta Kajornsrichon and Pralong Dumrongthai
Abstract

ABT rooting powder and IBA (4-(indol-3-yl) butyric acid) were tested for teak (Tectona grandis
Linn.f.) cutting at the Teak Improvement Centre (TIC), Ngao district, Lampang province, Thailand. The cutting
material was the shoot tip of 4 - months old seedling. Treatments were controlled, 50 and 100 ppm of ABT No.
1 solution, 50 and 100 ppm of ABT No. 2 solution, 500 ppm of talc ABT No. 1, 500 ppm of talc ABT No. 2 and
500 ppm of talc IBA. In each solution treatment, cuttings were soaked in solution for 1 hour. It was found that
soaking the cutting in 100 ppm of ABT No.2 solution for 1 hour was the best treatment. It could increase the
rooting percentage from 10% to 35%, increase the root length from 0.9 cm to 3.63 cm and no cutting dead was

found.

Key words: Growth regulators, cuttings, teak
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Study of Stem Size and Leaf Area for Shoot-Tip-Cutting of

Teak (Tectona grandis Linn.f.) Seedlings
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Abstract

Effect of stem size and leaf area on rooting ability of shoot-tip-cutting taken from teak seedling were
studied at the Teak Improvement Centre, Ngao district, Lampang province, from May to June 1995. It was
found that 1-node-cuttings showed better rooting result than 2-node-cutting. Without auxin treatment cutting
with half leaf area intact showed better rooting result than that of 1/3 left. With auxin treatment cutting with leaf
area of smaller size showed better rooting result than that of bigger size left (1/4 leaf left >> 1/3 leaf left >> 1/2

leaf left)

Key words: Stem size, leaf area, shoot-tip-cutting, teak
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Effect of IBA on the Rooting Ability of Sprout-and Shoot-Tip Cutting of 5 and
20-Years-Old - Budding from the Teak (Teactona grandis Linn.f.) Clone Bank
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Abstract

This experiment was conducted at the Teak Improvement Centre, Ngao district, Lampang Province,
from May to July 1995, which composed of separated sub-experiments. The purpose of the first sub-experiment
was to find out the suitable auxin concentration for sprout cutting taken from 5 and 20-years-old-buddings in the
Clone Bank. The experimental design was 2 x 3 factorial in completely randomized design (CRD) with 4

replications and 10 cutting per replication. Factor one was the age of budding (5 and 20-years-old), while factor
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two was auxin treatment (IBA in form of talc at 0, 5000 and 8000 ppm). The purpose of the second sub-
experiment was to find out the suitable part (sprout or shoot tip) for cutting. The experimental design was 2 x 2
factorial in CRD with 4 replications and 10 cuttings per replication. Factor one was budding age and factor two
was cutting part. Rooting data were recorded after 6 weeks. It was found talc-IBA 8000 ppm could increase the
rooting percentage of sprout cutting taken from 20-years-old - budding from 2.78 to 27.78 %. It had no
significant difference on the rooting ability of cutting taken from 5 and 20-years-old - budding, but the trend of
rooting ability of sprout cutting of 20-years-old - budding was better. The trend of rooting ability of sprout

cutting was also better than shoot tip cutting.

Key words: IBA, rooting, sprout-and shoot-tip, budding, teak
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Effect of Auxin Treatment on the Rooting Ability of
Teak (Tectona grandis Linn.f.) Seedling Cutting
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Abstract

Auxin - experiments were conducted at the Teak Improvement Centre, Ngao district, Lampang
province, from May to July 1995. Auxin was applied in form of talc powder. Cutting material was 1-node-
cutting. Three cutting experiments were conducted with seedling shoots from seed bed; seedling shoots. Two

cutting experiment were conducted with shoots sprouted from 1-year-old stump; stump shoots. The first
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experiment, 3-auxin treatments; control, IBA + NAA 50 : 50 and 100 : 100 were tested with the 3-week-old
seedling shoots. The second experiment, 7-auxin treatments; control, IBA 200 and 500 ppm, NAA 200 ppm, and
IBA + NAA 50 : 50, 100 : 100 and 250 : 250 ppm were tested with 1-month-old seedling shoots. The third
experiment, 4-auxin treatments; control, IBA 200, 500 and 1000 ppm were tested with 1 “2-month-old seedling
shoots. The cutting materials of this experiment were shoot tips and second nodes. The fourth experiment, 4-
auxin treatments; control, IBA 100, 300 and 500 ppm were tested with the 1-month-old stump shoots. The fifth
experiment, 4-auxin treatments; control, IBA 200 ppm, NAA 200 ppm and IBA + NAA 100 : 100 ppm were
tested with the 2-month-old stump shoot. Rooting data were recorded after 2 weeks and were analyzed by
analysis of variance and multiple range test, respectively, It was found that shoots taken from seedlings showed
better rooting ability than the shoots taken from stumps. The rooting percentages of shoot tip cuttings, with
suitable auxin application, at seedling age of 3-week, 1-month-and 1%-month-old were 100% (with IBA + NAA
50 : 50 ppm), 98% (with IBA 200 ppm), and 98% (with IBA 200 ppm), respectively. The rooting percentages of
stump shoot cuttings, with suitable auxin application, at the shoot-ages of 1-month-and 2-month-old were
87.50% (with IBA 300 ppm) and 73.75-85.50 % (with IBA + NAA 100 : 100 or NAA 200 ppm), respectively.
Increasing auxin concentration could increase number of roots. Shoot tip cuttings gave longer root length than

the second node cutting.

Key words: Auxin, rooting ability, Tectona grandis
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Effect of Light Intensity on the Early Growth of Teak (Tecfona grandis Linn.f.)
Seedlings and the Rooting Ability of Cutting
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Abstract

This experiment was carried out at the Teak Improvement Centre, Ngao district, Lampang province.
Five-day-seedlings were grown under 3 levels of shading Relative light intensities were 32% (under 70% shade-
saran), 40% (under 50% shade-saran) and 100% (no shading). Growth data were recorded at the ages of 6, 8, 10,
12, 14 and 16 weeks, respectively. One-node cutting from various parts of seedlings were done at the same
times. Seedling parts were shoot tip, the second node, the third node and the fourth node. The experimental
design was factorial in completely random design (CRD) with 4 replications and 10 seedlings (or cuttings) per
replication. The rooting abilities of cutting; rooting percentage, number of root, root length, percentage of callus
formation and cutting mortality; were checked after 1 month. It was found that the light intensity was
significantly affected the growth of seedlings. Height growth of seedlings at 16 weeks old grown under 32%,
40% and 100% relative light intensity were 27.15, 29.52 and 23.66 cm, and diameter growth were 3.86, 4.02,
and 4.57 mm, respectively. Light intensity had effect also to rooting percentage, root length and callus formation
of cutting when the cutting was taken from 8 weeks old seedlings. Cuttings taken from seedlings grown under
32% relative light intensity showed highest rooting percentage; 85.56% . Cutting taken from shaded seedlings
gave lower callus formation and longer root length than that from no-shading (54.35 - 57.01% from shaded
seedling and 77.13% from unshaded seedling). Light intensity had effect on root length of 8-week-old seedlings.
Cutting taken from the part that was closer to root collar showed higher rooting percentage. Less light intensity
effect on rooting percentage after 8 weeks might be caused by spacing, because it was too dense after 8 weeks.

Effect of planting space on the rooting ability of cutting needs further studies.

Key words: Light intensity, rooting ability, Tectona grandis



1ddn 10 aeE 2538

ansnavesiagiinemsuansinvesdeiimnnar lsian
Effect of Cutting Media on the Shoot Tip Cuttings of
Teak (Tectona grandis Linn.f.) Seedings
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Abstract

The experiment was carried out at the Teak Improvement Centre, Ngao district, Lampang province.
Cutting materials, one-node cutting, were shoot tips of one-month-old seedlings from stump (bare rooted seed

bed). Cuttings were dipped in 200 ppm of talc IBA. Two rooting medium experiments were conducted. For the
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first experiment, the rooting medium was coconut husk mixed with coarse sand. The purpose of this experiment
was to compare the effect of 2-day soaked coconut husk with the saturated-soaked one. The experimental design
was completely randomized design (CRD) with 4 replications and 25 cuttings per replication. For the second
experiment, eight media were tested. They were (1) coconut husk, (2) coarse sand, (3) coconut husk mixed with
coarse sand, ratio 1 : 1, (4) coconut husk mixed with coarse sand, ratio 2 : 1, (5) coconut husk mixed with
coarse sand, ratio 1 : 2, (6) rice coke mixed with coarse sand, ratio 1 : 1, (7) rice coke mixed with coarse sand,
ratio 2 : 1, and (8) top soil mixed with coarse sand, ratio 1 : 1. The coconut husk in the second experiment was
soaked in clean water for one night. The experimental design was completely randomized design with 4
replications and 20 cuttings per replication. Rooting data of both experiments were checked after 2 weeks.

The result showed that rooting media was a major factor affecting the rooting percentage, root number,
root length and percentage of callus formation. Rooting medium which gave higher rooting percentage, showed
higher root number mixture of rice coke and coarse sand, ratio 2 : 1. This medium gave the highest rooting
percentage (93.75%) and lowest callus formation (3.75%). Cutting in un-soaked coconut husk showed the
highest percentage of callus formation (43.75%). Soaking coconut husk for two nights, before using, could
increase the rooting percentage from 44.79% to 85.42%. Coarse sand was the only medium which gave the

shortest root length.

Key words: Cutting medium, shoot tip cutting, Tectona grandis
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Teak Provenance Trials 1987
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Abstract

The Teak provenance trial was carried out at Maetha seed orchard station, Lampang in 1987.  The 5
provenance were involved which with 5 replications in randomized complete block design (RCB). The statistically
analysis is used in assessment of 4 characters: dbh, total basal area per hectare, height and survival. The result shown that
provenance from seed stand of Teak Improvement Center (TIC) is the best in dbh, total basal area per hectare and height
with the average 6.83 cm, 3.29 m’/ha and 5.19 m which over the over all mean 6.34,22.25 and 7.70% in orderliness. For
survival: the poorest provenance is Mae Gar Seed Orchard (71.40%) and the best survival is Maetha Seed Orchard
which survive 82.46%. From analysis of variance (ANOVA) shown that non statistically difference in traits are found.
The genetic parameter estimation; heritability (hz) of each trait in this trial; dbh, total basal area per hectare, height and

survival is 0.53, 0.53, 0.60 and 0.31 in orderliness.

Key words: Teak provenance trials 1987
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Abstract

This investigation, Teak clonal test carried out at Maetha seed orchard station, Lampang in 1987. The 50
clones were involved which with 6 replications in randomized complete block design (RCB). Four characters dbh,
height , total basal area per hectare and survival were assessed. For dbh: clone no.33 is the lowest (3.34 cm.) and the
biggest is clone n0.22 (12.37 cm.). For height: clone no.33 is the smallest 3.87 m. and the highest is clone no.85 (9.37m.)
Total basal area per hectare: no.33 is the lowest (1.23 mz/ha). For survival: the poorest is n0.3 (58.00%) and there are 11
clone which survive 100%. From analysis of variance (ANOVA), shown that highly significant in all traits. The grouping
by standard deviation (SD.) of all traits can divided into 3 groups “Good” (8 clones) “intermediate” (36 clones) and
“Poor” (6 clones). The genetic parameter estimation and selection differential; heritability (hz) of each trait in this trial;

dbh, total basal area per hectare, height and survival in 0.678, 0.674, 0.624 and 0.496 in orderliness.

Key words: Teak clonal test 1987
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Abstract

This investigation work on Teak clonal test trial 1988 of Maectha seed orchard, Lampang. The 50
clones are involved with 6 replications in Randomized complete block design (RCB). From analysis of variance
(ANOVA), the expression can do because of highly significant in replication for two traits “height” and “DBH”
and non significant for “survival”. So the selection differential (%) is used for discrimination. By selection
differential can divide the 50 clones into two groups “Above average; A” and “Below average; B”. 13 clones are
found that in group “A” on all traits, these are clone No. 165, 166, 177, 178, 194, 196, 205, 212, 214, 215, 220,
221 and 224. Heritability (hz) of each trait in this trial; height, dbh and survival is 0.54, 0.28 and 0.07 in

orderliness.

Key words: Teak clonal test
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Comparison of Growth of Tectona grandis Linn.f. Seedlings from Seeds and Shoot Cutting
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Abstract

Comparison of growth of Tectona grandis Linn.f. seedlings from seeds and shoot cutting in the first
year showed that the initial seedlings from seeds grew faster than seedlings from shoot cutting until at age 1 year
old the growth from both was in the same height. The relative height growth rate (/year) of seedlings from shoot
cutting was higher than seedlings from seeds, in the other hand the relative diameter at root collar (D,) growth
rate (/year) of seedlings from seeds was higher than seedlings from shoot cutting. The height and diameter at
root collar growth of seedlings from both method taked places during March to July by shoot flushing began

slowly in March to April after that they increased rapidly during May to July and also decreased rapidly until
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stopped in the end of October to January. The correlation coefficient (r) between the relative D, growth rate
(/month) and the temperature were fairly higher in positive aspect than the relative height growth rate (/month)
and the temperature. So the relative growth rate of seedlings increased during March to July while the
temperature was high and when the temperature decreased in the winter the relative growth rate decreased also
and stopped finally during the winter. Study on biomass, seedlings from seeds had the correlation coefficient (r)
between D and dry weight of root were more in positive aspect than D, and dry weight of shoot and leaf, but
seedlings from shoot cutting had the correlation coefficient (r) between D, and dry weight of shoot were more in

positive aspect than D, and dry weight of leaf and root.

Key words: Shoot cutting, seedlings, Tectona grandis Linn.f., relative growth rate
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Study on Shoot Cutting of Tectona grandis Linnf..
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Abstract

Shoot cutting of Tectona grandis Linn.f. can develop for mass production of planting stock at
appropriate time and costs. Study on 5 factors affecting the root regeneration of Tectona grandis Linn.f.; which
are the age of seedling stock, seedlings stock position, rooting media, IBA concentration and season. The
conclusion was that the age of seedling stock significantly affected the success of rooted cutting. The shoot
from the top of seedling stock at age 3-5 months old is better than the lower cluster positions. No significant
results from the rooting media; which are sand, burnt rice husk, sand/burnt rice husk (1 : 1) and sand/burnt rice
husk/coconut coir (1 : 1 : 1); and IBA concentrations level between 0-300 ppm, so no need to use hormone if

operate in the rainy season.
Key words: Cutting, Tectona grandis, the age of seedlings, type of cutting propagates, media for rooting
initiation,

hormone IBA concentration, cutting period
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Preliminary Study on Rejuvenation of Teak by the Budding Technique
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Abstract

Vegetative propagation of plants by rooted cutting has been known for its simplicity and practicality
more than any other methods. The success in rooted cutting of teak by using juvenile materials from one-year-
old seedlings has been reported. Cutting from mature materials, however, have been reported to have low rooting
percentage. Rejuvenation of mature trees that were more than twenty-years-old was tried by budding technique.

The rooting percentage of cuttings origination from grafted buds was found to be 52% under a 50% shade frame.

Key words: Preliminary, rejuvenation, teak, budding
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Abstract

This study is work on the 22 Teak seed orchard of Maetha Seed Orchard; Lampang. The propose is
for evaluation of seed production and its concerning. The Teak seed orchard block no. 1 was established in

1974. The area was 32 hectares which consist of 56 sub-plots and 40 clones were used. Planting system;
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randomized completely block design, single tree plot, 12 x 12 m. The result are shown that 83% survival which
3 clones; no. 72, 76, 85 has 100% and for the survivors only 62.26% can produce seed. Seed production:
average 1.21 kg./tree (ramet) which clone no.3 is the highest (2.09 kg./tree). Number of seed per fruit: average
1.14 seeds/fruit; clone no. 7, 27 and 42 are highest with 1.6 seeds/fruit. Stone (fruit) dimension average, width,
thickness and volume (spherical shape) 1.25, 1.21, 1.23 c¢m. and 1.03 cm’. From analysis of variance non
significant between 40 clones are shown in seed production, seed size, and number of seed/fruit. The relationship
between Stone dimension or size and number of seed/stone investigated in simple linear regression model.
Result shown that there are some relation; by F-test of “b value”, only the whole sample of all dimensions that b
# 0, and from coefficient of determination (rz) expressed that still has many factors effect to number of seed per

fruit.

Key words: Seed production, teak, seed orchard 1974 of Maetha seed orchard
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Abstract

This experiment studied about the effect of Thiourea spraying on bud developing and rooted cutting
rates in dormancy period of teak seedlings. It was conducted at Huay Bong Experimental Area in Chiang Mai.
In June 1995, teak seeds were cultivated on two seed beds. In January 1996, when the seedlings were 8 months
old and entered the annual dormancy period, all seedlings in one the seed bed were sprayed with 5,000 ppm
concentrated Thiourea on their leaves and stems every 20 days for 3 times. In the meantime, seedlings on the
other seed bed were kept as control samples. After 3 times of Thiourea spraying, it was observed that the
seedlings developed new buds at the rate of 9.64% whereas seedlings in the control bed had 6.92% of bud

developing. This can be concluded that Thiourea had no significant effect on bud developing rate of teak



1ddn 22 e 2539

seedlings. However, it was found that Thiourea could accelerate the development of bud shoots i.e. teak
seedlings with Thiourea spray had 6.74% of average bud shoot development rate where as the nonsprayed ones
had only 3.89% rate. It was suggested that Thiourea spraying should not be done more than 3 times. The
experiment on rooted cutting was conducted in March 1996 and the result data was collected in April of the
same year. The researcher had taken parts of the bud shoots from both the experiment and control samples and
dipped them into Seradix No.2 which was root promotion hormone. The remaining parts of the bud shoots were
also planted under the same condition but without Seradix No.2 dipping. The results revealed that the bud
shoots which had not received Thiourea spraying but which received Seradix No.2 dipping, and had both
Thiourea spraying and Seradix No.2 dipping could produce the highest average rooted cutting rate were 66.00
and 61.50%, respectively. This could be claimed as result effects of Seradix No.2 which was root promotion

hormone.

Key words: Cutting, teak, dormancy period, Thiourea, Seradix
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Abstract

Teak seedlings derived from rooted cuttings can be effectively used instead of those prepare from good
quality seeds which are in high demand for plantation establishment. In order to successfully produce at the
required amount the cutting technique for seedling production must be simple and acceptable locally, high
rooting percentage must be obtained. The seasonal effect on rooting percentage was tested at Mae Gar Seed
Orchard, Muang, Phayao Province. The experiment was conducted in 50% shade in the nursery. The most
appropriate period for rooting of cuttings was found during April to September at which over 75 rooting
percentage was obtained. The rooting percentage significantly decreased in October and further decreased in

November. The rooting percentage is highly correlated to the seasonal growth pattern of teak.

Key words: Season, cutting, teak, seedling
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Abstract

Incompatibility and fungal infection are the main causes of tree felling in many teak seed orchards
each year. This is because of those trees were propagated by budding technique. However, not all trees show
incompatibility or fungal infection. Therefore, the causes that may induce incompatibility or fungal infection
were investigated at Mae Gar Seed Orchard, Muang, Phayao province, Thailand. The results show that
incompatibility of the trees which were budded in field was significantly greater than those budded in a nursery
prior to transplanting into the field. Clones and ages of the trees did not show any effect on their incompatibility.
Budding techniques, clones, and ages of trees did not show any relation to fungal infection. There was no

relation between fungal infection and incompatibility.

Key words: Clones, budding, incompatibility, fungi, teak, seed orchard
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Abstract

This investigation, Teak clonal test carried out at Maetha seed orchard station, Lampang in 1988. The 50
clones are involved which with 6 replications in randomized complete block design (RCB). For dbh: clone no. 216
is the lowest; 5.99 cm. and the biggest is clone no. 178; 9.16 cm. For height: clone no. 223 is the lowest 4.98 m. and
the highest is clone no. 212; 7.43 m. For survival: the poorest is clone no. 198; 75.00% and there are 10 clones
which survive 100%. From analysis of variance (ANOVA), shown that non-significant in all traits height dbh and
survival. So the “standard deviation; SD” is used for discrimination and to classification of clones. By standard
deviation can divide the 50 clones into three groups. Those are “Above +SD” “-SD to +SD” and “Below -SD” For
on all traits grouping; 8 clones: No. 162, 178, 214, 215, 219, 221, 177 and 212 are found that “Above +SD” The
genetic parameter estimation and selection differential; heritability (h?) of each trait in this trial; height, dbh and

survival is 0.48, 0.23 and 0.134 in orderliness.

Key words: Clonal test, teak
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Abstract

This investigation, Teak clonal test carried out at Maetha seed orchard station, Lampang in 1987. The 50
clones were involved which with 6 replications in randomized complete block design (RCB). Four characters dbh,
height, total basal area per hectare and survival were assessed. For dbh: clone no. 33 is the lowest (3.34 cm.) and the
biggest is clone no. 22 (12.37 cm.) For height: clone no. 33 is the smallest 3.87 m. and the highest is clone no.85
(9.37 m.). Total basal area per hectare: no. 33 is the lowest (1.23 mz/ha). For survival: the poorest is no. 3 (58.00%)
and there are 11 clones which survive 100%. From analysis of variance (ANOVA), shown that highly significant in
all traits. The grouping by standard deviation (SD) of all traits can divided into 3 groups “Good” (8 clone)
“Intermediate” (36 clones) and “Poor” (6 clones). The genetic parameter estimation and selection di fferential;
heritabiliry (hz) of each trait in this trial; dbh, total basal area per hectare, height and survival is 0.678, 0.674, 0.624
and 0.496 in orderliness.

Key words: Clonal test, teak
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Teak Plantation from Improved Seed Sources 1984
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Abstract
Teak plantation from improved seed sources established in 1984 at Mae Tha Seed orchard, Lampang
which 6 seed sources; 2 from seed orchard, 2 from seed stand and 2 from natural forest with 3 x 3 meter for
spacing. Only one replication can be used for evaluation. At age 14 years Teak from the improved sources
showed that survival height and girth at breast height better than from unimproved sources. Teak from Mae Ka

Teak Seed orchard; Phayao province is the best in survival (98%). Mae Ta Seed Stand in Prae is the best height

(12.68 m.) and for the girth at breast height is from Kao Soi Dao Teak Seed orchard (46.11 cm.).

Key words: Teak plantation, improve seed sources
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Teak Clonal Test 1988
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Abstract

This investigation, Teak clonal test carried out at Maetha seed orchard station, Lampang in 1988 at the
age 9 years. The 50 clones are involved which with 6 replications in randomized complete block design (RCB).
From analysis of variance (ANOVA), shown that non-significant in all traits height dbh and survival. So the
“standard deviation; SD” is used for discrimination and to classification of clones. By standard deviation can
divide the 50 clones into three groups. Those are “above +1SD.” “-SD. to +SD” and “below -1SD.” For on all
traits grouping; 8 clones: No.162, 178, 214, 215, 219, 221, 177 and 212 are found that “above +1SD.”. The
genetic parameter estimation and selection differential; Clones repeatability of each trait in this trial; height, dbh

and survival is 0.48, 0.23 and 0.134 in orderliness.

Key words: Teak, clonal test 1988
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Teak Progeny Test 1985
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Abstract

This final report, Teak Progeny Test 1985, has been accessed ahead of time. Because of its overall
mean of survival, 46.50%, which may cause much error in the trial. At age 13 years, the overall mean of height
is only 659.21 cm. By +/- 2 standard deviation, there are 3 progenies in good group. The numbers are 37, 27 and
25 which 699.74, 699.50 and 699.07 cm. The girth at breast height, the overall mean is 28.60 cm. There are 4
progenies, number 35, 33, 27 and 24 which were 31.77, 31.07, 30.94 and 30.94 cm, in good group. The best

progeny in this trial are number 24, 28 and 4 which were 54.55, 53.33 and 53.33%.

Key words: Teak, progeny test 1985
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Abstract

Experiments on stump production from rooted cutting of teak (Tectona grandis Linn.f.) were made at Teak
Improvement Center, Ngao district, Lampang province. Techniques of transplanting cutting to the seed bed and growth
of shoot from cutting-stump were studies. Results showed that 1) Cutting can be rooted direct to the seed bed and this
technique was better than transplanted rooted-cutting to the seed bed. Number of main root from cutting is 1-5 roots.
Cuttings produced only 1-main root was 22.41% and produced 2-main root was 43.42% 2) In transplanting cutting to the
seed bed, picking out the root of cutting (only 1-main root intact) before transplanting had no effect on growth and
number of main root of cutting. 3) Shoot from cutting-stump showed better growth and higher survival rate than that of
stump from seedling. 4) Separating cutting-stump to 2 stumps not only decrease survival rate from 94.45% to 83.33% but
also decrease the growth of shoot. 5) Lateral roots of cutting can not be regenerated. 6) Size of cutting-stump had no

effect on survival rate but had affect on shoot growth.

Key words: Stump production, cutting, teak seedlings
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Some Special Techniques and Important on the Success of

Mature Teak Cutting in Non-Mist Propagators
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Abstract

Vegetative propagation of mature materials plays an important role in many steps of teak improvement
program. Rooting cutting is the easiest and most applicable methods when the critical factors affected their
rooting ability are found. Some critical factors were investigated in this study. The study reported on some
techniques to control environment of cutting beds to facility rooting ability of mature materials in non-misted
propagator. Shoot age and clonal factors were also tested. Obtaining such a high rooting percentages confirmed
that the techniques used for controlling the environment of cutting bed in this study were suitable. Results
showed that with the controlled environment, cutting of shoots at the age not older than 4 weeks was best.

Cuttings of some clones rooted more than 90% while average of the majority was at 72%.

Key words: Vegetative propagation, rooted cutting, rooting ability, mature material, non-misted propagation
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Rejuvenation of Teak Mature Materials by Budding and Cutting Techniques
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Abstract

Rooting cutting of teak mature materials is very useful in Teak improvement program. Success of cutting,
however, seems to be limited to only juvenile materials. The study therefore tried to rejuvenate mature materials
from 30 years-old plus trees. Two methods of rejuvenation were tested. Firstly, branches approximately 45 cm. long
and 3-4 cm. diameter were cut from mother trees and then stroke into sand in a greenhouse. One month old sprouted
shoots were used as rejuvenate materials in the study. Secondly, buds from mother trees were grafted onto 1 -year-
old stumps. One month old sprouted buds were used as rejuvenate materials in the study. The results showed that no
cutting from both methods was capable to root. But the second method can produce secondary shoots which can be
rooted successfully. While the first method sprouted less shoots in the first harvesting and could not produce
secondary shoot at all. Further study also found that age of secondary shoots and clones were significantly affected
on rooting ability of teak cuttings. After out planting in the field the cuttings, however, grew plagiotropically.

Solving this problem, therefore, should be investigated further.

Key words: Rejuvenation, cutting, budding
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Teak Fruit : Size and Some Characteristics Related to the Number of Seeds
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Abstract

Study on size and some characteristics of teak (Tectona grandis L.f) fruit related to the number of seeds
were held at the Mae Tha seed orchard in Mae Tha district, Lampang province and at the seed laboratory, Royal
Forest Department in Bangkok. Nine plus trees at the age of 25 years old were selected and fruits from 4 different
directions, north, south, east and west were collected in January 1999. Weight and number of collected fruits were
weighed and counted in the field after cleaning. Samples of 240 fruits from each direction per tree were measured in
two dimensions of diameter and height of fruit. X-ray technique was used for examination the number of containing
seed in a fruit. ANOVA was used to analyze the size among different directions. Percentage of all seed classes (0-4
seeds/fruit) were compared among the fruit size, form and shape of fruit.

There were 1,512 fruits/tree and an average diameter was 13.03 mm with 0.52 gm/fruit. However, 1 kg of
fruit contained 1,923 fruits with 34.24% of collected fruits were empty. There was no significant difference among

the size in all directions, but small size (8.78-11.73 mm) showed very high percentage of empty fruit at 50.76% in
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average and percentage declined in the large size. However, prolate fruit form showed very high percentage of
empty fruit with 55.95%, whereas spherical and oblate form showed lower percentage of empty fruit. The shape

showed low correlation with number of seeds.

Key words: Tectona grandis L.f., teak fruit, fruit size, fruit form
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Packaging of Budded Teak-Stumps for Safety Transportation
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Abstract

Transportation of budded teak-stump from the Teak Improvement Centre to other stations is necessary
due to the lack of technicians who has experience in common budding of teak and the stations are located far
from teak multiplication garden. The method of transportation is using 4-5 months old budded seedlings which
is expensive and difficulty. A trial to find the method of packaging budded teak stump for safety transportation
was carried out at the Teak Improvement Centre, Ngao, Lampang, Thailand. The 2 x 6 x 3 x 4 factorial
experimental design was used. First factor is 2 levels of fungicide application. Six different media were tested

for the most suitable wrapping method. Each treatment was packed in a foamy plastic box prior to putting at
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three levels of temperature including room temperature, icy box, and refrigerator (11°C). Every week after
storage, ten stumps were investigated for fungal infection, bud-break and survival up to 4 weeks. The results
showed that fungicide could reduce fungal infection only when the stumps were kept in refrigerator. The fungi,
however, appeared only on the surface of wounded wood and no effect on survival of the budded stumps. The
bud-break during transportation seems to happen in ambient and icy box more than in refrigerator. However, the
bud breaking stumps can be used for planting. The period of transportation could be as long as 4 weeks without
losing stump viability. The cheapest and easiest way was using moist cotton for stump wrapping before packing
in a box and kept in room temperature. By this method, the budded stump can survive up to 3 weeks. But
wrapping the stumps in a plastic bag prior to packing in an icy box can maintain viability to 90% of the stumps

and can be kept up to 4 weeks.

Key words: Teak budded-stamp, packaging, transportation
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Rejuvenation of Teak for Tissue Culture
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Abstract

Tissue culture of juvenile materials of most trees trends to be more successful. Materials collected from
plus trees of teak (Tectona grandis Linn.f.), however, are mature which is difficult to be culture in vitro. Rejuvenation
by budding of teak has been reported. Therefore the materials from budded shoots was taken for tissue culture in this
study. The study began with comparing two surface sterilization techniques and then compare between rejuveniled
and mature materials. The study also tested some media to start tissue development. Media for shoot multiplication
and elongation were also tried for many clones. Nevertheless some rooted explants were compared to the non rooted
ones for their survival after transplanting to nursery. The results showed that surface sterilization by spraying 70%
ethyl alcohol then peel with sterile razor blade was more effective than treated with various concentrations of clorox.
Rejuveniled materials were well develop while the mature ones stop growing. Tissue from forty-three out of seventy-
two clones could be start on the half strength MS media plus 0.25 mg/l BAP and 0.125 mg/I Kinetin. Media for shoot
multiplication and elongation were varied among clones on which further studies should be focused. Transplanting to

nursery of explants rooted in %> MS plus IBA 2 mg/l showed greater survival than non rooted ones.

Key words: Teak, Tectona grandis Linn.f., tissue culture, rejuvenation, transplanting
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Mycorrhizas in Teak (Tectona grandis Linn. f.) Forest
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Abstract

Samples of teak (Tectona grandis Linn.f.) root from two natural stands, two plantations, potted
seedlings from two farms, and stumps were taken for mycorhizal symbiosis investigation. The roots were clear
in 10% of KOH and then stained in Chlorazol black E. Investigation under light microscope revealed that teak is
vam symbiosis species no evident of ecto-mychorrhiza. Abundance of vesicles external and internal hyphae in
different shapes sizes and colors found in plantations while those in natural stands were rare. Roots taken from
potted seedlings contained more vesicles, external and internal hyphae than those found in the stumps. Evidence
of mycorrhizal of teak transplanted by stumps occurred later than six months while of those transplanted by
potted seedlings occurred at the beginning. In fertile soil however, tree from both transplanting method showed

non-significant growth.

Keywords: Endomycorhiza, Teak (Tectona grandis Linn.f.), plantation, natural forest, seedling
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Provenances Trial of Tectona grandis Linn.f.
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Abstract

Field experiment of this study was carried out at the Prachuap Khiri Khan tree improvement station
Amphur kuiburi, Prachuap khiri khan province where soil was identified as sandy loam and clay loam texture with
the amout of rainfall of about 1,180 millimeter per year. Mae Gar tree seed orchard, Payao province provenance
showed the best performances in terms of early growth (13.63 centimeters in diameter at ground level, 766.77
centimeters in height, 10.16 centimeters in diameter at 1.30 meters and 4.58833 cubicmeter per rai in volume).
Seeds from Phitsanulok province showed best survival percentage (96.00 percentage), while seeds from Amphur
Song, Prae province showed slowly growth (9.97 centimeters in diameter at ground level, 572.11 centimeters in
height, 7.14 centimeters in diameter at 1.30 meters and 1.60343 cubicmeter per rai in volume). Thus, seeds form

Mae Kar tree seed orchard station, Payao province were recommended for this planting sites.

Key words: Tectona grandis, provenance trial
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Study on Intensity of Damage on Teak Caused by Beehole Borer

at Mae Gar Teak Seed Orchard, Phayao Province
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Abstract

A study on intensity of damage on teak (Tectona grandis Linn.f) stems caused by beehole borer
(Xyleutes ceramicus Walker) was investigated in the 1965 teak clonal seed orchard at Mae Gar Seed Orchard,
Phayao province. The orchard consists of plus trees from 16 clones. The results were shown as below.

The average values of dbh, height, damaged rate and infestation rate of 33 years old trees in Teak
clonal seed orchard were 37.9 cm., 21.8 m., 55.8% and 4.6 holes/tree, respectively. Clones of plus trees selected
from plantation had higher average dbh (40.9 cm.), height (22.6 m.), damaged rate (73.9%) and infestation rate
(6.9 holes/tree) than that of clones selected from natural forest (36.5 cm., 21.5 m., 47.3% and 3.2 holes / tree)

The average values of infestation rate at each stem section level (ie. <5, 5-10,>10 m.) were 2.4, 2.1 and

0.2 holes/tree, respectively. The east direction was attacked by beehole borer more than the west direction.
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Clone number V 22 has the best quality in term of wood texture, because of dbh, damaged and
infestation rates are very low (average 33.9 cm., 21.7% and 0.3 holes/tree), whereas the clone number V 27 and

V 26 are ranked as the second and the third, respectively.

Key words: Teak clones, teak beehole borer, Xyleutes ceramicus
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Producing of Full-Sib Families from Controlled-Crossing

Pollination of Teak (Tectona grandis Linn.f.)

v d

qI550 AalAsesey Ui TwBies waz Uszand ieseysny
Suwan Tangmitcharoen Bundit Ponoy and Prasit Pianhanurak
w \
UNAAED
= o A a4 a a A 3 o 91 1 ° A o o o A 1
nmsfAnduiumsivsnaaniindawaaius lhwin suneiies Tandanzien Taodmdenu
9o o A o ¢ s ¢ s 9 o o A I~
Tl 3 eneviug fe aeiugiues 4, wes 29, nazies 23 vinudaslgnlidneny 30 3 Mlgmitluuun
a < v d o A ] @ 1

aaumaamaauy audumswaunasuuuds lugreggniseenaenves lifdn sznitudeuninginu-

o 1A &4 A 3 o o o Yo o o A
AU 5391 WA, 2542-2543 iverdanmaniugaazii lllddmsumsnadeudieugae li naziive

a @ 1 a < . . ° o
msaneImsaaraves lidn Usinghawsondamaauuy full-sib family 1a511u9u 4 @199 uazein
= a > ' ' FRS A 4 g = ' '
MIANHINITAANINIBNAINIHANNES H1NTZEZHATI IR 3 202 Ao 1) 2oz 1 1Tuszeziinasegeety
' o 4 { ] 1 v P { '

Tuaae 2 dlaiusn 2) szed 2 Wluszeziralmunais de ¥aadlaniil 3-6 uazszezii 3 szoznasinion

A 1o A ' o A Y~ o 2 < < 3 3 g
Ao ¥adanin 7-16 naznunwadninau lalsuIuwaaaera 0 wan, 1 1Waa, 2 waauas 3 waa 1w

48.2%, 44.8%, 5.6% LDY 1.4% AUAIAY
dwian: ldfdn msmgumswaunas @eiugind msdana
Abstract

The studies were conducted at teak plantation near Mae Gar Forest Tree Seed Production Station,
Phayao. Three clones, V.4, V.29, and V.23 were selected from 30-years-old teak seed orchard. To produce full-
sib families for progeny teak and to study fruit setting, controlled-crossing-pollination were conducted during
flowering season of 1999-2000. Four full-sib families were produced. Fruit setting studies showed three stages of
fruit abortion, i) stage 1-high rate of fruit abortion occurring within two weeks after pollination, ii) stage 2-
middle rate of fruit abortion taking place during 3-6 weeks after pollination, and iii) stage 3-low rate of fruit
abortion occurring during 7-16 weeks after pollination. Percentage of fruits having 0, 1, 2, and 3 seeds were

48.2%, 44.8%, 5.6% and 1.4% respectively.

Key words: Teak, controlled pollination, full-sib families, fruit setting
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Hedge Orchard Management for Rooted Cutting of Teak (Tectona grandis L.f.) Plus Tree
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Abstract

After the rooted cutting technique of teak (Tectona grandis L.f.) from mature materials was well
comprehended the obstruction in applying for large scale production due to small number of cutting could be
produced. Stock plant management in order to produce more shoot per stock while the stock plant still healthy for
sustainable use is required for further study. Studies on stock plant management of teak were carried out since 1996
to 2001. The studies included stock plant preparation, planting technique, promote more shoots using hormone

treatments, maintenance of stock plant by pruning technique, fertilizer application, and shading. Results of the study
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showed that ideal source of stock plant was seedling from tissue culture which more stock plants can be provided.
Budded shoots is another choice when tissue culture is unavailable. Using stump as budded stock plant was easier
and more convenient than using potted seedling while either one showed no differences in number of shoot and
mortality of stock plant. One, two or three year-old stumps showed no significant different as long as suitable size
were used for budding. Rooting hormone application was proved unnecessary for promoting stock plant survival.
Prior to first harvesting, fertilization was shown unnecessary while full sun light was significantly reduce stock plant
mortality. Numbers of shoots per stock plant were significantly greater when stock were topped at terminal bud or at
the middle of the shoots than those at shoot base. Numbers of shoots per stock plant were also found varied among
clones and hormone application. High concentration of 200 ppm benzylaminopurine (BAP) was significantly
increased shoot number. Less BAP concentration plus Kinetin at ratio of 10 : 1 and 20 : 1 ppm had an interaction
effect with clones on their shoot product while the ratio of 10 : 10 and 10 : 5 had non significantly effect. Gibberellic
acid (GA,) application at high concentration as 50 ppm and higher burned the shoots. Planting stock produced more
shoots per plant with higher survival than the potted stocks but the shoot were not rooted. More studies should be

concentrated on how to root these shoots.

Key words: Teak, Tectoma grandis L.f., hedge orchard, rooted cutting of teak
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Root System and Growth of Teak (Tectona grandis Linn.f.)

Propagated by Tissue Culture Technique
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Abstract

Popularity of teak in forest plantation is high due to its good wood quality and high economic value.
The success of teak plantation will be achieved when selected high genetic materials for planting is taken into
consideration. The high quality seeds or cutting materials, however, are shortage for large scaled plantation. The
more rapid method to increase number of seedling such as tissue culture technique from the teak materials was
recently applied. Root system and growth of this new method were doubt due to lack of information. This study,
therefore, investigated the root system of teak trees planted from tissue seedlings compared to convention method
as from potted seedlings and stumps. Dbh, commercial height, total height were compared between 11-year old

Teak from tissue culture seedlings and those from stumps. The results showed that root systems of trees planted
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from potted seedlings were deeper penetration of tap root systems while root systems of the other two types were
lack of tap root but compensated by strong lateral root systems with more numbers of root and longer root.
Planted 11 years in plantation, trees from tissue culture seedlings performed greater growth and uniformity then
those from stumps. Selected high genetic materials for planning showed dramatically effect on tree growth than
quality of root systems. Selecting superior trees may also receive the trees with good root system

simultaneously.

Key words: Tectona grandis Linn.f., tissue culture, potted seedling, stump, root system, growth
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Abstract

Enabling young embryo to germinate can reduce loss during seed development to mature seeds. Study on
embryo tissue culture of teak seed, therefore carried out at the Teak Improvement Center, Ngao, Lampang in 2005. The
study aimed to produce enough seedlings from controlled cross seeds for the full-sib-progeny test. Age of fruit, sterilization
technique, and suitable media were studied. Teak fruits were collected in August, October and December for their different
ages. 4 sterilization techniques were tried for fresh fruits only 2 techniques were tried for dry fruits. Three types of media
ie. MS + BAP 0.5 mg/1+Kn 0.25 mg/l, MS + NAA 0.7 mg/+Kn 0.3 mg/l and alternative of this two media were tried.
The results showed that seeds from fruits collected in October and December were respond very well in culture and able to
germinate. The best sterilization technique for fresh fruits was scorching whole fruits and then cracked out the seeds by
shears. Soaking into 30% bleach rinse 3 times with water followed by 10% bleach and rinse 3 times with water was the

best for seeds from dry fruits. Cultured alternatively into both media was the best way to culture teak plantlet.

Key words: Tissue culture techniques, teak, young seeds
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Abstract

In order to reselect teak plus trees and select suitable clones to be planted various sites, 4 sets of 100
clones test were planted in 4 sites i.e. Lampang, Songkhla, Kanchanaburi and Khamphaengphet. The first set of
clonal rooted cutting seedlings were planted in the year 2000. Experimented design as RCBD with 4 replications.
One replication contained 3 ramets of each clone planted in row. The first evaluation aimed to find genotypic
value of plus trees and effects of interaction between genotype and environment on performance of plus trees.
First evaluation of the trial was conducted when the trees were 5-years-old. Total height and diameter at breast

height (dbh) were measured from only 3 sites due to low survival rate in Lampang. Results showed that sites
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significantly affected both total height and dbh. Within site clones significantly affected dbh in all sites while
significantly affected total height only within Khamphaengphet site. There were interaction effects between clone
and site on both total height and dbh. The results indicated that selection of suitable clones for plantation site

properties must be taken into consideration.

Key words: Teak, Tectona grandis, clonal test, rooted cutting seedling
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Abstract

Transplanting of plantlets from in-vitro to in-vivo is one of crucial steps in seedling production process by tissue
culture technique. Transplanting of a teak tissue to nursery is not quite successful at the Teak Improvement Center,
Lampang province. A study was therefore carried out to find a suitable culture media prior to out planting, acclimatized
methods and planting media. The study also tried to increase number of seedlings per plantlet by dividing it into smaller
pieces when transplanting. The investigations found that plantlets grown in MS media with hormones cytokinin (BAP and
Kn) and/or auxin (NAA and IBA) trended to be healthier and survive better than those grown in MS media alone.
Acclimatization of seedlings by setting in ambient condition for some days or rooting in baskets prior to transplanting to
planting pots did not increase survival number over those directly planted. Planted in some media such as soil, rice husk ash,
coconut cork, mixers of these media 1:1:1 ratio and commercial media, seedlings survived better than in sand alone.
Dividing plantlet into small pieces did not resulted in more seedlings number. The same numbers of rooted pieces were

found but healthier seedlings were gotten from undivided pieces.

Key words: Tectona grandis, tissue culture, transplanting, planting media
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Natutal Regeneration of Pinus merkusii in Northern Thailand
J. Koskela J. Kuusipalo and W. Sirikul
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Abstract

The effect of ground fire and subsequent exposure of mineral soil on germination and early
development of Pinus merkusii Jungh. et de Vriese, and morphological development throughout the grass stage
of naturally borne seedlings were studied in northern Thailand, within the natural distribution range of the
species. The study was carried out with the major aim to find out whether and to what extent the natural

regeneration of mainland P. merkusii is controlled by fire, and what the main adaptive advantage is of the
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prolonged grass stage characteristic to the species. Finally, silvicultural implications of the findings are
discussed.

We found that the total volume of stem and tap root in the grass stage controls the shoot growth rather
distinctly: seedlings emerge from the grass stage soon after a certain minimum volume (approx. 15-20 mm
diameter at ground level) is reached. The growth of the tap root is steady throughout the grass stage. Formation
of the deep tap root promotes the volume growth of the stem. Two-thirds of the diameter of the short stem is
formed by cortex, which functions as a carbohydrate store to be later utilized in the fast shoot growth.

There were no significant differences in germination and early development of Pinus merkusii
seedlings between a burnt and an unburnt area. Considerable numbers of seedlings (11,042-34,250 hafl) were
found in stands burnt 2, 4 and 6 years previously. Pinus merkusii seeds germinate well beneath a dense cover of
grass, giving rise to an abundant ephemeral seedling stock. Mortality due to competition by grass is, however,
high. Successful natural regeneration requires a 4 - 6 years period without a fire. Within this period, seedlings

have developed into the grass stage and are better protected against seasonal drought and ground fires.

Key words: Pinus merkusii, natural regeneration, grass stage, fire
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Seasonal Growth of 4 Pine Species
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Abstract

Seasonal growth of 4 pine species were Pinus merkusii Jungh & de Vriese, Pinus kesiya Royle ex
Gordon, Pinus oocarpa Schiede and Pinus caribaea Morelet, by testing in gene conservation areas were
established in 1979 at Huey Bong Experimental Station in the northern highlands of Thailand. The relative
height growth rate of Pinus merkusii Jungh & de Vriese was high during January to March but Pinus kesiya

Royle ex Gordon, Pinus oocarpa Schiede and Pinus caribaea Morelet consisted of two flushes of shoot



e 55 e 2539

elongation, which were summer shoot and winter shoot. Summer shoot developed from a terminal bud initiated
early in the summer (March) and elongated until the middle rainy season (September). Winter shoot, in turn,
was initiated during the middle of the rainy season (August) and it elongated during the winter (November to
February) without a staged of dormancy. The correlation coefficient (r) between the relative dbh growth rate (/
month) and rainfall of all 4 pine species were found in positive aspect so the relative dbh growth rate taked place
in rainy season during July to October. 14 years growth revealed P. oocarpa as having the highest potential,
10.81 m in height and 16.23 cm in diameter, followed by P. kesiya, 8.86 m in height and 15.49 cm in diameter,
and P. caribaea, 8.52 m in height and 15.78 cm in diameter. The lowest growth was P. merkusii, 6.67 m in
height and 14.66 cm in diameter. The relative height growth rate (/year) of all 4 pine species gave no significant
difference results but the relative dbh growth rate (/year) of Pinus merkusii Jungh & de Vriese and Pinus

caribaea Morelet had better than Pinus oocarpa Schiede and Pinus kesiya Royle ex Gordon.

Key words: Pinus merkusii, Pinus kesiya, Pinus oocarpa, Pinus caribaea, relative growth rate, season
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The Growth of Pinus kesiya, Pinus merkusii and Pinus caribaea
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Abstract

The research aimed to study the growth rates of three different pine species namely Pinus kesiya,
Pinus merkusii, and Pinus caribaea propagated by different methods, which were cutting, air layering and
grafting. All focused on vegetative propagation of pine species and were conducted at Huey Bong Experimental
Station in Hod District, Chiang Mai. The growth rate measurements of the trees under experimentation in 1990
and 1996. The data obtained were processed and analyzed using statistical analysis focusing on the three ables

survival rate, increment, and Relative Importance Value Index (RIVI). It was found that P. kesiya from grafting
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propagation methods had the highest survival rate (86%) with the RIVI rate at 39.46% and the promising
tendency to grown more. P. kesiya from cutting had the second survival and RIVI rates which were 71% and
32.52%, respectively. Growing P. kesiya from air layering plants was proven be the less efficient method with
the 80% of survival rate and only 28.02% of RIVI rate.

For P. merkusii, the research result showed that the pine species grown from the 1971 Si Sa ket air
layering plants had survival rate at 58% and RIVI rate at 42.97%. Thus, this was concluded to be the most
appropriate propagation method. The second appropriate method was trees growth from the 1979 Si Sa ket air
layering which has 98.55% and 37.34%, survival and RIVI rates respectively. Growing species trees from the
1971 Surin air layering was proven be the less efficient method since the trees had only 29% survival rate and
19.69% RIVI rate.

It was also found that growing P. caribaea from the 1971 air layering plants was a more appropriate
method than growing the 1980 air layering plants. Whereas the first groups of pine had survival and RIVI and
rates of 59.26% and 56.27% respectively, the latter ones had 73% survival rate and only 43.73 of RIVI rate with

the tendency of slow growth rate at a later stage of the trees.

Key words: Growth, vegetative propagation, Pinus kesiya, Pinus merkusii, Pinus caribaea
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Provenance Trial of Pinus merkusii 1971
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Abstract

The study on provenance trial of Pinus merkusii has been carried out at Huay Bong Experimental Area in Hod District,
Chiang Mai since 1971. The experiment involved 14 different provenance; 8 from Thailand, 4 from the Philippines, one from
Papua New Guinea, and one from Zambia. The trial followed the randomized complete block design with 4 replication. Each plot
contained 6 x 6 trees at the spacing 3 x 3 meters. The evaluation of the trial was conducted in 1996 when the pines were 26 years
old. The results which considered from Genetic gain and RIVI rate indicated that 1019 Sangkha, Surin, 1020 Huye Tha, Si sa ket,
1027 Dola Hill, Zambia; 1008 Phu Kradung, Loei and 1014 Mae Tha, Lamphun were found to be the most inferior provenances
for pine improvement program. These provenances will increase the height and diameter growth, and survival rate in the next
regeneration. The two provenances from Thailand 1019 Sangkha, Surin and 1020 Huay Tha, Si Sa ket were the best
provenances; by having 10.05 and 14.71 meters, respectively in height ; 21.22 and 21.74 centermeters, respectively in diameter;
60.80 and 62.54, respectively in arcsin survival. Finally, the results showed that provenances had effect on height and diameter

growth and arcsin survival because of the height value of heritability were 74.4, 86.0 and 91.0 %, respectively.

Key words: Provenance trial, Pinus merkusii, Relative Importance Value Index
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Abstract

The half sib progenies of 70 families of Pinus caribaea Morelet from Gene conservation 1970 at Huey
Bong Experimental Station in Chiang Mai Province; which have the origin from Los Limones, Honduras
Republic ; were tested in 1993-1996. The 70 families are planted in 7 blocks 5 plots in randomized complete
block design (RCB). Various essential characteristics were evaluated and used as the criteria in a selection
programme. At age 4 years old, evaluation on height, diameter and survival were presented. The data show
significantly difference results among families in height and diameter growth but not in survival rate.
Evaluation of genotypic value, heritability, breeding value and genetic correlation can be used for re-selection or
backward selection and genetic thinning in Gene conservation 1970. 14 families ranked above the average in all
3 characters which are families number 169, 174, 194, 205, 235, 236, 240, 245, 248, 259, 281, 287, 290 and 349.
Heritability (hz) of height, dbh and survival is 0.48, 0.24 and 0.21 respectively. The correlation coefficient (r)
between height and diameter is positively fairly high. All 70 families, the relative height growth rate (/year)
increased rapidly from at age 1 to 2 years, but decreased at age 3 years and begin to increase again at age 4

years.

Key words: Half-sib progeny, genotypic value, heritability, breeding value, genetic correlation,

genetic thinning, backward selection
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Study on Germination of Pinus kesiya Royle ex Gordon Seeds under Different Storage Methods
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Abstract

Study on germination of Pinus kesiya Royle ex Gordon seeds were kept under different storage
methods from 5 provenances in Chiang Mai Province which are Nong Krating, Doi Inthanon, Samoeng, Wat
Chan and Huey Tong. Various testing was done at first such as cone length, cone width, cone weight, seed
weight/cone, 1,000 seed weight, seed moisture content and germination test. After that testing was done only
the germination for 8 years after packed in sealed polythene bags and kept in different storage methods; which

are the cold room (4 °C), the refrigerator (2-4 °C) and the room (25 °C). The experiment show that seeds were
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stored in the cold room more than § years while the percentage germination from Nong Krating, Doi Inthanon,
Samoeng, Wat Chan and Huey Tong were 79.5, 86.5 , 80.0, 85.0 and 73.5%, respectively. Seeds storage in the
refrigerator 2-4 °C had high percentage germination in 3-4 years and decreased rapidly during 5-6 years until no
germinated in 7 years because of fungi attacked. Seeds storage in the room had high percentage germination
only the first year after that they decreased rapidly during 2-4 years until no germinated in 5 years. The
relationship between seed moisture content and seed germination had to be found in negative, the same as the
relationship between temperature and seed germination. So moisture content and temperature are probably the
most important factors in determining seed longevity. The correlation coefficient (r) between the characteristics
of cones and seeds of 5 provenances show that the correlation coefficient between 1,000 seed weight and cone
length found to be in positive more than the correlation coefficient between 1,000 seed weight and cone weight
or cone width. Seed weight has relationship with number of seeds and seed germination so the more high weight

cone gave the more number of seeds and seed germination.

Key words: Pinus kesiya, seeds, germination, storage methods
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Clone Variation in Flowering in Pinus kesiya Royle ex Gordon Seed Orchard
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Abstract

Seed production from 14 years old of Pinus kesiya clonal seed orchard is very low and irregular.
Clonal variation in flowering intensity of 22 clones was investigated for two consecutive years. The variations
were highly significant for both female and male flowering traits. The tendencies of variation were the same
magnitude for both years of studied. The two groups are (1) the high flower producers whose flower crops
consistently exceeded the yearly average and (2) the low flower producers whose flower crops consistently
below the yearly average. The high female flower producers are also the high male flower producers. Significant
interaction between clones and years were observed for both female and male flowering traits. Rank changes
were observed only within the groups for both female and male flowering characters and for both year. There are

only 4-6 clones in the high female flower producers and seed currently collected from this seed orchard.

Key words: Pinus kesiya, clones, seed orchards, flowering
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Abstract

Comparison of growth of 4 pine species seedlings which are Pinus kesiya Royle ex Gordon, Pinus
merkusii Jungh. & de Vriese, Pinus caribaea Morelet and Pinus oocarpa Schiede. At age 1 year old show that
the height growth of Pinus kesiya Royle ex Gordon, Pinus caribaea Morelet and Pinus oocarpa Schiede
consisted of two flushing of shoot elongation, which are summer shoot and winter shoot. Winter shoot
developed from October to March and summer shoot developed from April to August while the height growth of
Pinus merkusii Jungh increased very slowly. The diameter at root collar (D) growth of all 4 pine species
increased in the same way. The correlation coefficient (r) between the relative height or diameter at root collar
(D,) growth rate (/month) and air humidity of all 4 pine species were found in positive aspect.

The height growth at age 1 year old reveal Pinus caribaea Morelet, Pinus oocarpa Schiede and Pinus
kesiya Royle ex Gordon as having high potential more than Pinus merkusii Jungh which are 31.27, 27.26,
27.18 and 6.27 cm respectively, but the diameter at root collar growth (D) of Pinus kesiya Royle ex Gordon,
Pinus oocarpa Schiede, Pinus merkusii Jungh and Pinus caribaea Morelet gave no significant differences
results which are 0.38, 0.37, 0.36 and 0.32 cm respectively. The annual increment of growth, in height, of Pinus
caribaea Morelet, Pinus kesiya Royle ex Gordon, Pinus oocarpa Schiede and Pinus merkusii Jungh are 26.41,
20.45, 20.23 and 2.98 cm respectively, and in diameter at root collar (D,) of Pinus oocarpa Schiede, Pinus
kesiya Royle ex Gordon, Pinus merkusii Jungh and Pinus caribaea Morelet are 0.29, 0.28, 0.27 and 0.22 cm
respectively. The relative height growth rate (/year) of Pinus caribaea Morelet as having the highest potential
followed by Pinus kesiya Royle ex Gordon and Pinus oocarpa Schiede, and the lowest growth is Pinus merkusii
Jungh but the relative diameter at root collar (D,) growth rate (/year) of all 4 pine species gave no significant
differences results. Study on biomass, the correlation coefficient (r) between wet weight and dry weight of
shoot, leaf and root were fairly high in positive aspect and the correlation coeffcient (r) between the diameter at

root collar (D,) or height growth and dry weight of shoot, leaf and root were found to be of positive aspect also.

Key words: Relative growth rate, seedlings, Pinus kesiya, Pinus merkusii, Pinus caribaea, Pinus oocarpa
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Abstract

The trial of four pinus species on different site preparation regimes was accomplished to investigate
the growth performances of different pine species under three different site conditions. The four pine species in
this testing are Pinus merkusii; Pinus kesiya; Pinus caribaea seed source from Queensland, Australia, Pinus
caribaea seed source from Mountain Pine Ridge, British Honduras; and Pinus oocarpa. Three site preparation
treatments are as follow

Preplanting operations

Treatment (A) Intensive: single drag cultivation by disc harrow

Treatment (B) Local silvicultural practice: no cultivation

Treatment (C) Local silvicultural practice: no cultivation
Postplanting operations

Treatment (A) [intensive mechanization]:

1971-1973 harrowing 4 times
spotcultivation 2 times
cutting of weeds with knife in row 5 times

1974 weeding with rotary slasher 1 times
cutting of weeds with knife in row 1 times

Treatment (B) [standard local silvicultural practice]
1971-1974 weeding with rotary slasher 6 times
cutting of weeds with knife in row 6 times
Treatment (C) [non-intensive = % intensity of (B)]
1971-1974 weeding with rotary slasher 3 times

cutting of weeds with knife in row 3 times
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1975-1982
Treatment (A) and Treatment (B) weeding with rotary slasher 1 times a year
Treatment (C) weeding rotary slasher once every two years

1982 onward weeding with rotary slasher one every year

Trees height and diameter at breast height at the age of 15 and 26 years, and also survival rate at the
age 26 year were assessed. All information were subjected to statistical analysis.

The results of this studies were as follow: There was no species by site treatment interaction.
Therefore, every species has the same growth performances relative to other species in different site treatments.
The effect of site treatment on growth still exist at the age of 15 years for both height and diameter with more
degree on diameter. The effect still maintain until 26 years of age but in a lesser extent.

The growth of trees in different species were statistically different on both height and diameter at age
15 and also at 26 years. The height growth increments of different species seem to normalized between the age
15 to 26 years. The diameter growth increments of different species were remarkably different during this
period. Therefore the majority contribution of different species on height growth occur until age 15 years. The
selection of trees for height growth can be assessed at age 15. For diameter selection at the age older then 15
years was advised. Pinus oocarpa has the best growth in both height and diameter, and Pinus caribaea Mountain
Pine Ridge is the second rank. The survival rate at 26 years old of different species are different, but not related

to diameter growth.

Key words: Species trial, Pinus kesiya, Pinus merkusii, Pinus caribaea, Pinus oocarpa, site preparation,

interaction, growth increment
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Abstract

Provenance trial of Pinus caribaea has been carried out at Huey Bong Experimental Station in Hod District,
Chiang Mai since 1972. The provenance trial involved 13 provenances of Pinus caribaea (5 provenances from
Nicaragua, 5 provenances from Honduras, 1 provenance from Australia, 1 provenance from Guatemala, 1 provenance
from Bahamas Islands), 1 provenance of Pinus kesiya from Thailand and 1 provenance of Pinus oocarpa from
Zambia. The provenance trial followed the randomized complete block design with 5 replication; each plot contained 6
X 6 trees at the spacing 3 x 3 meters. The evaluation of the trial was conducted in 1997. When the Pinus caribaea were
25 years old. The result indicated that Pinus oocarpa from Dola Hill, Zambia (S.3032) had better growth rates than
Pinus caribaea when considering the RIVI rates. The best two provenances of Pinus caribaea come from Honduras
were Limones (S.2019) and Potosi (S.2023), by having RIVI rates 7.32% and 7.27% respectively. These provenances

are the best for breeding program in the future, because of the best growth in height and diameter.

Key words: Provenance trial, Pinus caribaea, relative importance value index
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Provenance Trial of Pinus kesiya 1971
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Abstract

Provenance trial of Pinus kesiya has been carried out at Huay Bong Experimental Area in Hod
District, Chiang Mai since 1971. The provenance trial involved 18 different provenances; 7 provenances from
Thailand, 5 provenances from Philippines, 5 provenances from Zambia and 1 provenance from Malawi. The
provenance trial followed the randomized complete block design which was 4 replications; each plot contained 6
X 6 trees at the spacing 3 x 3 meters. The evaluation of the trial was conducted in 1997 when the Pinus kesiya
were 26 years old. The result indicated that 3 provenances from Thailand: Doi Intanon, Doi Suthep and Mae
Rid had the highest growth rates. When considering the RIVI rates, these 3 provenances were also proven to the
best, by having RIVI rate 6.50, 6.38 and 6.20 %, respectively. These provenances are the best for breeding

program in the future, because of the best growth in height and diameter.

Key words: Provenance trial, Pinus kesiya, relative important value index
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Provenance Trial of Pinus oocarpa 1980
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Abstract

Provenance trial of Pinus oocarpa has been carried out at Nong Krating Seed Production Area in Omkoi
District, Chiang Mai, since 1980. The provenance trial involved 5 different provenances; 1 provenance from
Br. Honduras, 2 provenances from Guatemala, 1 provenance from Honduras and 1 provenance of Pinus kesiya from
Thailand. The Provenance trial followed the randomized complete block design with 4 replications; each plot
contained 6 x 6 trees at the spacing 3 x 3 meters. The evaluation of provenance trial was conducted in 1997 when
the Pinus oocarpa were 17 years old. The result indicated that: provenance of Pinus oocarpa from Mountain Pine
Ridge, Br. Honduras had the highest growth rates. When considering the RIVI rate, this provenance was also

proven to be the best, by having RIVI rate 23.33%.

Key words: Provenance trial, Pinus oocarpa, relative important value index
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Abstract

Provenance trial of Pinus oocarpa and Pinus patula spp. tecunumanii has been carried out at Huey Bong
Experimental Area in Hod district, Chiang Mai since 1972. The provenance trial involved 16 different provenances:
Pinus oocarpa, 1 provenance from Zambia, 5 provenances from Guatemala, 4 provenances from Honduras, 2
provenances from Nicaragua; 3 provenances of Pinus patula spp. tecunumanii from Nicaragua and 1 provenance of
Pinus caribaea from Nicaragua (control). The provenance trial followed the randomized complete block design
with 5 replications. Each plot contained 6 x 6 trees at the spacing 3 x 3 m. The evaluation of the trial which
conducted in 1997 when the trees were 25 years old. When considering the RIVI rates, the results indicated that 2
provenances of Pinus patula spp. tecunumanii from Camelias and Yucul were the best provenances, by having
RIVI rates 6.96 and 6.67%, respectively. The lower RIVI rates were 2 provenances of Pinus oocarpa from
Jungquillo and Angeles, by having RIVI rates 6.62 and 6.53%, respectively. These provenances are the best for

breeding program in the future, because of the best growth in height and diameter.

Key words: Provenance trial, Pinus oocarpa, Pinus patula spp. tecunumanii, relative importance value index
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Combine Provenance and Open Pollinated Progeny test of Pinus kesiya Royle ex Gordon
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Abstract

The combine testing of provenances and progenies from open pollinated families of Pinus kesiya has been
conducted composing of 10 provenance and 15 families of selected parents. This studies has the goal to test growth
performances as well as to investigate the genetic potential of these provenances and families for selective breeding
program of Pinus kesiya. The site of this experiment is at Hauy Bong Experimental Station, Hod, Chiang Mai.

The result of this study has shown that the growth performances at age 10 years old among the families
and provenances are statistically highly significant difference at 99% level in both height and diameter at breast
height. The estimate families heritability in height for both broad sense are 0.813 and 0.791 respectively. The
estimate families heritability in diameter for broad sense and narrow sense are 0.741 and 0.530 respectively.
Therefore, there is a larger portion of dominance genetic variation controlling diameter growth. As a consequence
the selection breeding program is less efficient for diameter growth characteristic. The preliminary selection trial
and respective genetic gain have also been accomplished to demonstrate the potential of selective breeding program.
At the selection intensity performed by select the best 7 out of 25, the genetic gain in height and diameter of 10.78%

and 5.38% can be received respectively.

Key words: Provenance test, progeny test, open pollinated, heritability, genetic gain
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Variation in Seed Characteristics and Germination of Pinus kesiya Royle ex Gordon
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Abstract

The present investigation was aimed in evaluating seed characteristic of different seed sources and
variation of germination percentage of Pinus kesiya for providing basic information on the possibility in
obtaining good quality seed. The study was carried out at Nong Krating Forest Seed Source Improvement
Station, Omkoi District, Chiang Mai. It was found out that seed characteristics of 20 seed sources varied
accordingly. Statistical significance differences were observed in seed length (F = 4.729%%), seed width (F =
6.534**),_seed thickness (F = 10.064**), seed width/seed length ratio (F = 3.4928%%*), and 1,000 seed weight (F
= 30.94**). Moreover, the germination percentages of seed lots also varied significantly (F = 18.27**). Highest
germination percentage and energetic index of germination was found in the seed lot Ban Mae-Sair, Ban Sa-

Merng and Ban Khun-Kong.

Key words: Seed characteristics, germination, seed, Pinus kesiya
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Abstract

Effect of stump height on coppicing of Pinus oocarpa Schiede was studied in Gene Conservation 1982
at Huey Bong Experimental Station, Hod district, Chiang Mai Province. This experiment by cutting the trees
and left for 4 level of the stump which were 0, 10, 20 and 30 centimeters high from the ground. The result
indicated that the percentage of coppicing was no significant differences, which were 95.56, 93.33, 91.11, and
97.78% stump height 0, 10, 20 and 30 cm, respectively. The highest numbers of coppices were 87 for the level 0
and 10 cm, and the highest numbers of coppices were 65 and 62 for the level 20 and 30 cm, respectively in 155
days. After 245 days, the coppices would die so the number of coppices were reduced every level of the stump to

78, 76, 55 and 56 at the level 10, 20, and 30 cm, respectively.

Key words: Coppice, stump height, Pinus oocarpa
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Seed Quality and Seed Storage of Pinus caribaea in Seed Production Area

at Huey Bong Experimental Station, Chiang Mai
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Abstract

Study on seed quality and seed storage of Pinus caribaea in Seed Production Area 1971 at Huey Bong
Experimental Station, Chiang Mai had done for 8 years when the trees were 16-23 years old. At age 16 years old, for
1 cone of Pinus caribaea had fresh weight 50.17 gm, the cone size was 10.16 cm length and 3.70 cm wide. After
extraction, the weight of seeds with wing was 1.14 gm and reduced to 0.75 gm after dewing, by having 29 seeds (1 kg
= 38,805 seeds). In difference of age, 1000-seed weight was between 17.75-22.75 gm, % cutting was between 79.25-
99.50%, % germination was between 40.50-89.25% and seed production was between 1.27-3.30 kg/rai. In the years
which had low seed production, the seed weight was low and the size of seeds was small due to low germinated but in
the years which had high seed production, the seed weight was high and the size of seeds was big due to high
germinated. Pinus caribaea seeds, which was controlled seed moisture content below 8%, packed in 2 sealed

polythene bags and storage in cold room 4 °C can be preserved for 4-5 years by having high germination.

Key words: Seed quality, seed storage, Pinus caribaea, seed production area
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Abstract

Study on seed quality and seed storage of 4 pine species are Pinus kesiya Royle ex Gordon, Pinus
merkusii Jungh. & de Vriese, Pinus caribaea Morelet and Pinus oocarpa Schiede at Silvicultural Center Unit I,
Chiang Mai. This experiment showed that the fresh weight cone of Pinus kesiya Royle ex Gordon, Pinus
merkusii Jungh. & de Vriese, Pinus caribaea Morelet and Pinus oocarpa Schiede were 36.14, 26.01, 41.13 and
28.94 gm respectively; and the cone size were 7.59, 7.15, 8.80 and 5.93 cm length respectively; 3.80, 2.61, 3.68
and 3.55 cm wide respectively, after extraction there were 52, 10, 22 and 4 seeds/cone respectively or 48,812
50,973 41,570 and 66,384 seeds/kg respectively. Seed quality of 4 pine species which are 1,000 seed-weight, %

cutting and % germination showed that the correlation coefficient between 3 characteristics were found in
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positive aspect. Finally, study on seed storage of 4 pine species showed that Pinus kesiya Royle ex Gordon,
Pinus caribaea Morelet and Pinus oocarpa Schiede seeds which were controlled seed moisture content below
8%, packed 2 sealed polythene bags, and storage in cold room 4 °C can be preserved over 4 years by having high
germination. Pinus merkusii Jungh. & de Vriese seeds from Wat Chan in the North of Thailand can storage in
the same way about 9 months after that the germination would reduce quickly but Pinus merkusii Jungh. & de
Vriese seeds from the Northeast of Thailand can storage in the same way about 4 months after that the

germination would reduce quickly too.

Key words: Seed quality, seed storage, Pinus kesiya, Pinus merkusii, Pinus caribaea, Pinus oocarpa
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Structure of Pine-Dipterocarp Forest Community Type and Some Fuel Properties

of Pine-Dipterocarp Forest at Omkoi District, Chiang Mai
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Shoot Induction in Pinus caribaea and Pinus kesiya by 6 Patterns of
Top Pruning at Age 4 Years
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Abstract

The shoot induction in both P. caribaea and P. kesiya by 6 patterns of top pruning at age 4 years was
established in Intakin Gene Conservation Station, Maetang District, Chiang Mai Province. The purpose of this
research was to study shoot induction in high quantity. It was done by the seedling of both pines in June 1994
and then top pruning 6 patterns in January 1997 of both pines at age 4 years. This result revealed that the best
method of top pruning in P. caribaea and P. kesiya were pattern 4, 5, and 6. The highest shoot induction was
during February to March after that the shoot induction would reduce in hot season. Pattern 6, 5, and 4 had
average shoot induction 41.24, 36.74 and 18.88 shoots/tree, respectively, while pattern 5, 6, and 4 had average
shoot induction 59.58, 54.96 and 40.33 shoots/tree, respectively. Both pines can produce most shoot sprouts in

February to March. The rate of survival of P. caribaea and P. kesiya gave no significant difference. The rate of
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survival of P. caribaea in pattern 1-6 were 60.00, 56.67, 76.67, 70.00, 50.00 and 60.00%, respectively, and the
rate of survival of P. kesiya in pattern 1-6 were 86.67, 80.00, 86.67, 76.67, 66.67 and 83.33%, respectively. P.
kesiya could produce shoot sprouts and also has a better rate of survival than P. caribaea because of indigenous

species.

Key words: Shoot induction, Pinus caribaea, Pinus kesiya
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Experiment on the Vegetative Propagation from Hedging of 5 Years Pinus kesiya
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Abstract

This experiment was established in In Takin Gene Conservation Station, Maetang District, Chiang Mai
Province. The purpose of this research was be study vegetative propagation from Hedging of 5 years Pinus
kesiya. This pine was planted as seedlings in June 1993. The study of shoot sprout rate conducted during the
rainy season in June 1996, and during cold season in January 1997. The methods of shoot preparation were
shoot pruning and no shoot pruning, and both of them painted with BA hormone in lanoline concentrate 100
ppm, 200 ppm (stimulate shoot induction) and no painted with BA hormone kept as control samples too. The
result showed that in rainy season, shoot preparation by shoot pruning could produce shoot sprout rate on
average 26.80 shoots/tree more than shoot preparation by no shoot pruning which produced shoot sprout rate on

average 4.67 shoots/tree, about 5.7 times. BA hormones were not affected on stimulating shoot sprouts. In cold
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season, the result showed that shoot preparation by shoot pruning can produce shoot sprouts rate on average
16.21 shoots/tree more than shoot preparation by no shoot pruning which produced shoot sprout rate on average
3.03 shoots/tree, about 5.3 times. The comparison of shoot sprout in the two seasons revealed that shoot
preparation should be done in the rainy season, and were not necessary to use BA hormone to stimulate shoot
sprouts. In October 1997, this experiment continued on rooted cutting of P. kesiya by without using and using
rooting hormones (IBA + NAA) concentrate 2500 ppm for immersing roots. The results showed that the root
regeneration had no significant difference between without using and using hormones, which were 56.50% and

54.50%, respectively. It meant that hormones BA+NAA were not affected on root immersing.

Key words: Vegetative propagation, Pinus kesiya, hedging, hormones BA, IBA and NAA, season
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The Progeny test of Pinus caribaea 1980

adin Saudacina mlsen Yamguana waz  1lw wsduasgassal
Kanit Rattanawatkul Saroj Wattanasuksakul and Ampai Pornleesangsuwan
UNAALD
minageugn ldvedldauamite 3l 2523 gnnarouiiamiinaasnlgonssaliious suno
gon taniadeslni nadougnTdve s li¥aunisifie 90 families TnoldWan1snagouuuy single tree plot
$1uIu 8 4 (block) 6 11/asnAand (plots) 90 A1BWUT (families) szezilgn 3 x 3 was mylsziliukauas
Sanaluiil 2542 iooggnfvesldauai®ifie 191 Usingratudofinsanadsiinnud sy dning Rivi
%) 11 e1ug (family no.) 2153 ifua g NTie RIVI % wndiga uag family no. 2088, 2174, 2073,
2116, 2094, 2163, 2077, 2055, 2092, 2151, 2076, 2154, 2084, 2119, 2173, 2155, 2070, 2141, 2062, 2083, 2065,
2075, 2097 waz 2118 T RIVI % 509090111a20AHANaAINE1AY (210871 RIVI % WINNHIAT RIVI %
Yfov) families ATIANRIVI % gl famities fmngasnlumaidon il lumsisulgadiuaundoda

> 9 a 1
(seedling seed orchard) a4 lifaunisibens 1y
o (Y] 9 a Y Y
aman: wlasmaaeugnliiil 2523 auaisidie aniinaasslgnussa it
Abstract

The progeny test of Pinus caribaea has been carried out at Huey Bong Experimental Station in Hod
District, Chiang Mai since 1980. The progeny test followed the single tree plot in 8 blocks, 6 plots, each plot
contained 90 families at the spacing 3 x 3 meters. The evaluation of the test was conducted in 1999 when the
offspring were 19 years old. The result indicated that : family no. 2153 had the highest RIVI % rate and family
no. 2088, 2174, 2073, 2116, 2094, 2163, 2077, 2055, 2092, 2151, 2076, 2154, 2084, 2119, 2173, 2155, 2070,
2141, 2062, 2083, 2065, 2075, 2097 and 2118 had the high RIVI rates respectively. The families had high RIVI

% that were also proven to be the best and improve to the seedling seed orchard of P. caribaea in the further.

Key words: Progeny trial in 1980, Pinus caribaea, Huey Bong Experimental Station
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The Progeny Test of 17 years old Pinus oocarpa and Pinus patula ssp. tecunumanii
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Abstract

Half-sib progeny test of Pinus oocarpa and Pinus patula ssp. tecunumanii was established in 1982 at
Huey Bong Experimental Station, Chiang Mai Province. Single tree plot with 8 blocks 6 plots 90 families
(Pinus oocarpa 66 families, Pinus patula ssp. tecunumanii 24 families) was employed for the design of
experiment. Five trials were considered in this study at age 17 years old: total height, stem straightness, forking
and survival rate.

The considered trails of Pinus oocarpa was controlled by genetic factors among the families in total
height, stem straightness, forking and survival rate (h2 = 0.18371, 0.16076, 0.30047 and 0.0817, respectively).
However, the result indicated that there was no interaction between genetic and environmental factors while
Pinus patula ssp. tecunumanii was controlled by genetic factors among the families in total height and survival

rate. (h* = 0.39652 and 0.1201, respectively).
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Among the families of Pinus oocarpa, family number 3238 (Mal Paso, Guatemala) showed the highest
relative importance value index while family number 3190 (Yucul, Nicaragua) showed the highest relative

importance value index of Pinus patula ssp. tecunumanii.

Key words: Progeny test in 1982, Pinus oocarpa, Pinus patula ssp. tecunumanii, relative importance value

index, Huey Bong Experimental Station
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The Progeny Test of Pinus caribaea 1981
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Abstract

Half-sib progeny test of Pinus caribaea was carried out in the progeny trial plot established in
1981 at Huey Bong Experimental Station, Chiang Mai Province. Single tree plot with 8 blocks, 6 plots, 88
families was employed for the design of experiment. Five traits were considered in this study: total height,
diameter growth, survival rate, straightness and forking.

The considered traits of 88 families, which are both Pinus caribaea High land and Pinus caribaea
Low land, were controlled by genetic factor between the families in total height, diameter straightness, forking
and survival rate. However, the result indicated that there was no interaction between genetic and environmental
factors. The considered traits only Pinus caribaea high land of 48 families and Pinus caribaea low land of 40
families was controlled by genetic factor between families in total height, diameter straightness, forking and

survival rate.
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Among the families of Pinus caribaea high land, family number 2272 (Queensland, Australia)
showed the highest relative important value index while family number 2190 (Karawala, Nicaragua) showed the

highest relative important value index among the families of Pinus caribaea low land.

Key words: Progeny trial in 1981, Pinus caribaea, Huey Bong Experimental Station
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Progeny Test of Pinus kesiya 1987
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Abstract

Plots of progeny test of Pinus kesiya were planted in the Huey Bong Experimental Station, Hod,
Chiang Mai in 1987. The purposes of this research were: 1) improve to seedling seed orchard by progenies

selection, 2) estimate of heritability and genetic gain of each family. Seeds were collected from plus trees in
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Chaing Mai, i.e. Doi Inthanon, Mae Rid, Doi Suthep, Nong Krating and Wat Chan totalling 100 families. In
1997, these families reached the age of 10 years. Data of a number of characteristics were collected. They were
height growth (H), diameter at beast height (DBH), forking and stem straightness. Each characteristic had been
given weight equally. The families were grouped by taking an average score of every family to find the mean
and standard deviation ( i , S.D). The results showed that the good group (G) has a score of more than ; and +
S.D, the moderate group (I) has a score between;, -S.D and;, + S.D and the poor group has a score lower
than } , = S.D. There are 21 families or 21% in the good group. Those were 18 families from Doi Inthanon,
and 3 families from Doi Suthep. These progenies should by keep for future use. There are 58 families or 58%
in the moderate group. They were 45 families from Doi Inthanon, 7 families from Mae Rid, 3 families from
Wat Chan, 2 families from Doi Suthep and 1 family from Nong Krating. Consideration for use should be based
on thinning intensity. If it is necessary to eliminate some families, it is advised to start from the bottom of the
table (see table 4). There are 21 families or 21% in the poor group. They were 9 families form Nong Krating, 6
families from Wat Chan, 5 families from Doi Inthanon and 1 family from Mae Rid. Their progenies can be

eliminated.

Key wards: Progeny test in 1987, heritability, genetic gain, Huey Bong Experimental Station



e 91 el 2542

G a A =
msnaaeumeugliaunide o1y 77

Progeny Test of 7 Years old Pinus caribaea Morelet

Jd o o
alson Tauguana anwig wewies waz S1lw witumegIssal

Saroj Wattanasuksakul Somchai Nongnuang and Ampai Pornleesangsuwan
U \l
UNAALd
v A X 9 a A s ~ =)
MInadoUa1BWUIA (half-sib progeny test) Y03 ldauaisiiiedl 2535 nan1finaasilgnnssu
9 9 v v A rqy d m v 1y o Y Y 2 Al o a a .
Iiheus Sandamoalmi THwaasnui ldvesTasamsdsudgeiug ldfau Felidusuiia@un Limones
Yszmegougsa $1149U 70 families I1NLUHUNIINAAB LY randomized block design $11491 7 blocks 5 sub-
block 1/gnuu single tree plot 5z8z1gn 3 x 3 was imsilszlunaiionty 71 TasAnuianyuzaes 6

dnvay Ao maniaduTanemuanugs A Tamudurgudnaiadision n15sean1s ANuasIlan

YOIFIAL MIUANINLAZ FNBAY foxtail WDIIAWE AW TaMaduAIgUENa1NNsZATBN LAZAINATY

' i
9 w A =

° = ' Ao Y ' v 1 g A =
n.]a']6113\1a']fg]}ullﬂ'J']llllﬂﬂﬂ']\‘i@fnquuﬂﬁ']ﬂﬂlﬂq SEIANHUS AN ﬁ"]ualﬁfyllﬂuWall'm']ﬂﬁ\ulﬂﬂay@lliﬂﬂllﬂﬁ

o

nimiugnssuludasidauidosrngaliadaaun1awiugnssy (heritability: h’) ¥93A0ge AN TANTg
idurhgudnaisiiszduen aAnwasalanaynsseaMeinm 0.118, 0.03, 0.074 LAz 0.142 AUEIRY
Lﬁ@ﬁWﬂWﬁuﬂi%ﬁ%ﬁﬁﬁﬁuwuﬁ (correlation coefficient: r) YDIANHUSHNE wﬁﬂmmwm 4

Y = v o duo o '
ﬁﬂ‘klﬂ!%'ﬂflﬂ'J'lllﬁﬂwu‘ﬁﬂucl,uﬂ']\‘iﬂﬂﬂ ﬁ’l’] mmqq ﬂ'J']lII@] mmmuﬂmmmmﬁ’uuazﬂmmmm Iﬂﬂﬂ’ﬂu

dl a 1

guagany Tamadurgudnatdinnudiusfiunniiga Ia1 r iy 0.813 Fuiietih 4 snvae T s

a

1]
@ = A 1

wianudIRay (RIVI) Wu family 1 235 3 anbaziauiiga IA1 RIVI iy 110.27 ileidud tuag family

q

@

224 Tidnuazdoviiga a1 RIVI iy 87.98 ilofidud

=D

r'd
fvidn: ulaaaaeumeniutll 2535 auaiside mdulszAnsanduius masiianudinn mdadiu

o =} 9 9
NNNUTNITY ﬁﬂWHﬂﬂﬁ@QﬂQﬂWSim‘IMﬂ’Jﬂﬁﬂ
Abstract

The half-sib progeny test of Pinus caribaea Morelet, 70 families from plus trees of Pine Improvement
Project, the origin from Limones, Honduras, was carried out at Huey Bong Experimental Station, Chiang Mai in
1992. The layout was randomized block design with 7 blocks 5 sub-blocks 70 families, planted as single tree
plot by spacing 3 x 3 metres. The phenotypes which were height, diameter at breast height, survival, stem
straightness, forking and foxtail were evaluated in 1999. The result indicated that height, diameter at breast
height and stem straightness were highly significant. The phenotype was controlled by environment factors in
high proportion, heritability (hz) of height, diameter at breast height, stem straightness and survival were 0.118,

0.03, 0.074 and 0.142 respectively.



e 92 el 2542

The correlation between height, diameter, stem straightness and forking were positive, especially
height and diameter were highest correlation (r = 0.813). The excellent family was family number 235 which
has 110.27% of Relative Important Value Index (RIVI) and the poorest family was family number 224 which
has 87.98% in RIVI.

Key words: Progeny trial in 1992, Pinus caribaea Morelet, correlation coefficient, relative important value index,

heritability, Huey Bong Experimental Station
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Abstract

The stem volume estimating techniques of some Pinus spp. was analyzed by using data of trees thinned
at 15-years-old in the provenance trial of P. caribeae and P. oocarpa. Form factor (FF), equations, and other means
for evaluating the exact volume of stem was constructed.

The average FF of these pine species was 0.4096. The coefficients of determination of equations
established for estimating the stem volume ranged from 0.9586-0.9935. Either a single independent variable “Dbh”
or a combination of variable “Dbh’.Ht” was highly effective equation to estimate the individual stem volume.

The volume of stem with 5.0 cm in diameter and over could be estimated using the ratio calculated from
the hyperbolic relationship between Dbh and the ratio of limited size stem volume (5.0 cm. in diameter and over) to

the whole stem volume.

Key words: Stem volume, Pinus caribaea, Pinus oocarpa, form factor
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Abstract

The amount of litterfall and litter decomposition in pine forest were carried out at Omkoi district,
Chiang Mai during June 1997-May 1998. The 40 x 40 m. permanent plot for plant community study, studying

the amount of litterfall set sixteen traps in 40 x 40 m. Three sets (replicates) of 12 litter bags of litter
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decomposition were also placed on the bare land in the plot in order to examining the decomposition. The litter
fallen in the traps and litter bags were monthly collected for investigating the dry weight of the samples.

The result of plant community study was found that dominant and co-dominant trees had 4 species
which were Pinus kesiya, Dipterocarpus tuberculatus, Gluta usitata and Quercus sp. The tree density of
dominant and co-dominant was 318.75 trees/ha

The saplings had 4 species which were Dipterocarpus tuberculatus, Gluta usitata, Pinus kesiya
and Quercus sp. The sapling density was 1,640.62 trees/ha. The seedlings had 4 species which were Pinus
kesiya, Dipterocarpus tuberculatus, Gluta usitata and Quercus sp. The seedling density was 41,250 trees/ha.
The grass had 6 species. The grass density was 118,750 trees/ha. The forbs had 12 species. The forb density
was 150,000 trees/ha.

The results showed that the amount of litterfall in pine forest is 7.175 tons/hectare/year. It
composed of leaf, twig, fruit, pollen and others with 3.344, 2.622, 0.712, 0.019 and 0.478 tons/hectare/year.

The study of litter decomposition in pine forest showed that the decomposition of litter from leaf
of Quercus sp, leaf of Gluta usitata, leaf of Pinus kesiya, leaf of Dipterocarpus tuberculatus, twig and fruit were
61.67, 61.52, 57.00, 54.47, 48.00 and 22.79%, respectively after 1 year. The constant value of litter
decomposition (k) for leaf of Gluta usitata, leaf of Quercus sp., leaf of Pinus kesiya, leaf Dipterocarpus

tuberculatus, twig and fruit are 1.0342 , 0.7800, 0.7567, 0.7333, 0.6006 and 0.2401, respectively.

Key words: Litterfall, decomposition, pine forest
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Abstract

This study was established from Clonal seed orchard of Pinus caribaea which was planted by 1977 in
In Takin Gene Conservation, Maetang, Chiangmai. Researchers gather and evaluate data from 40 clones when
these pines have aged 22 years. The variation result of the height reveal that it is non-significant during clones.
It means these clones have a similar height and none suppressed. The variation analysis of cone and conelet
production shows that there are variations during these clones. If these clone are divided two groups: low land
and high land and then researchers take them to analyze variation. These found that clones are non-significant
both cone and conelet production in low land. In high land these clones has varied especially cone production,

however, conelet production is not varied during these clones.

Key words: Clonal variation, production, cone, conelet, clonal seed orchard, Pinus caribaea
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Abstract

The studies of qualitative seed sources of Pinus kesiya between 1995-1999 from 5 difference
experimental areas were Seed production area 1971, Progeny test 1975, Progeny test 1987, Gene conservation
1975 and Gene conservation 1987 which carried out at Huey Bong Experimental Station, Chiang Mai. The
qualities assessed were cone length and width, cone weight per tree, number of cones per tree, seed weight per
tree, seed length and width, 1000 grams seed weight and germination percentage. The result showed seeds were
collected from 1975 had the best quantity and quality because of the highest seed weight, seed length and width,
and germination percentage. Seeds from seed production area 1971 had better quality than seeds from Progeny
test 1975, Progeny test 1987, Gene conservation 1977 and Gene conservation 1987. Seeds from Progeny test

1987 and Gene conservation 1987 had low quantity because of the young aged.

Key words: Pinus kesiya, qualitative seed sources, quantity of seeds
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Abstract

Provenance trial of Pinus caribaea has been carried out at Nong Krating Seed Production Area in Omkoi District,
Chiang Mai since 1979. The provenance trial in 10 different provenances ; 8 provenances of Pinus caribaea, 1 provenance
of Pinus patula ssp. tecunumanii and 1 provenance of Pinus kesiya. The provenance trial followed the randomized complete
block design which was 6 blocks, each plot contained 6 x 6 trees at the spacing of 3 x 3 meters. The evaluation of the trial
was conducted in 1999 when the Pines were 20 years old. Seven traits were considered in this study: height, diameter at
breast height, diameter at root collar, survival, stem straightness, forking and the quantity of mature cones. The considered
traits of 10 provenances were controlled by genetic factor in all characteristics, which heritability were 82.76, 89.64, 85.65,
97.78, 58.50, 83.97 and 94.39% respectively. The correlation coefficient among height, diameter at breast height, diameter
at root collar and the quantity of mature cones were positively. The result of relative importance value index indicated
that provenance from Santa Clara, Nicaragua was the best for Pinus caribaea but lower than Pinus patula ssp.

tecunumanii and Pinus kesiya which were 113.14, 134.22 and 114.49, respectively.

Key words: Provenance trial, Pinus caribaea, relative importance value index
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Provenance Test of 19 Years old Pinus caribaea Morelet
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Abstract

The provenance trials of Pinus caribaea Morelet had been using the seed from 9 provenances
(1 provenance from Nicaragua, 4 provenances from Honduras, 1 provenance from Guatemala and 3 provenances
from Fiji). The testing had been carried out at Huey Bong Experimental Station, Chiang Mai Province. The
experiment was followed randomized complete block design with 4 blocks, 9 plots; each plot contained 6 x 6
trees at the spacing 3 x 3 meters. The evaluation of the experiment was conducted in 1999 when the trees were
19 years old. Seven traits were considered in this study: height, diameter, survival, stem straightness, branch
coarseness, branch angle and foxtail. The result showed that diameter and survival, were significant differences
between provenances. The result of relative important value index indicated that the best provenances were
Lololo, Fiji; Poptun, Guatemala; Nausori Higland, Fiji and La Brea, Honduras which have 103.76, 102.57,

102.13 and 101.33% respectively.

Key words: Provenance trials, Pinus caribaea, correlation coefficient (r), relative important value index (RIVI)
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Abstract

Evaluation of Pinus caribaea growth in the half-sib progeny trial 1992 at Huey Bong Silvicultural
Research Station, Chiang Mai, which had the origin from Limones, Honduras. The lay out was single tree plot
design with 7 blocks 5 plots 70 families and the spacing was 3 x 3 metres. The evaluation of growth and
characteristics; which were height, diameter at breast height, stem straightness, forking and foxtail were
conducted in 2008. The result indicated that the variation of height, diameter, stem straightness and forking
among families were controlled by genetic and environmental factors, but there were no the interaction between
genetic and environmental factors.

Grouping families by using mean and standard deviation in normal curve showed that at age 5 years
old, there were 7 families in the excellent groups which were family number 157, 166, 194, 205, 235, 248 and

287; at age 10 years old, there were 5 families in the excellent groups which were family number 156, 157, 194,
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235 and 287; and at age 15 years old, there were 3 families in the excellent groups which were family number
156, 157 and 259. This study indicated that the best families for further selection for maintain genetic diversity

in next generation were 156, 265, 235, 281, 157, 262, 169, 205, 180 and 198, respectively.

Key words: Evaluation, Pinus caribaea, progeny trial 1992



Ioferu 102 AT 2552

dnamwlumslvinananmaaulasaivnanmaa ldauasie 3 1977
4' = U AW A a o ] (% w A ]
N0 UIaILBUNVA SUNBUNNAY 3N Il in
Potential of Pine Seed Produce in Clonal Seed Orchard 1977 of Pinus caribaea Morelet

at In Takin Silvicultural Research Station, Mae Tang District, Chiang Mai Province
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Abstract

The study of potential of pine seed produce was done in Clonal seed orchard 1977 of Pinus caribaea
Morelet at In Takin Silvicultural Research Station, Mae Tang District, Chiang Mai Province. The areas of this
seed orchard are 27 rai. The aim of this study was to find out quantity and quality of seeds in Clonal seed
orchard 1977 of Pinus caribaeca Morelet. The study was done by studying cone size and cone weight. After
extracting seeds from cones, seeds were classified to study quantity and quality. Finally, the data were analyzed
mean and standard deviation among families to estimate the good seed produce from this seed orchard. The
result of this study were; the trees at aged 31, which were 23.87 meters at height and 40.53 centimeters at
diameter at breast height could produce seeds at 90.24 grams/rai. The average cone size was 3.25 centimeters at
width, 7.39 centimeters at length and 35.03 grams at weight. After extraction, one cone could produce seeds at
0.30 grams. 1000 seed weight was 10.236 grams but the germination testing was only 9% or about 13,350

seeds/kilograms. Cone size and seed weight were significantly different among families in statistics at the 0.01
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level. The best families could produce good seeds were family number 78, 71, 81, 80, 79, 82, 98, 77, 85, 17 and

29, respectively.

Key words: Potential of pine seed produce, Clonal seed orchard 1977 of Pinus caribaea Morelet, In Takin

Silvicultural Research Station
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Potential of Pine Seed Produce in Clonal Seed Orchard 1980 of Pinus kesiya Royle ex Gordon

at Huey Bong Silvicultural Research Station, Hod District, Chiang Mai Province
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Abstract

The study of potential of pine seed produce was done in Clonal seed orchard 1980 of Pinus kesiya
Royle ex Gordon at Huey Bong Silvicultural Research Station, Hod District, Chiang Mai Province. The areas of
this seed orchard are 36 rai. The aim of this study was to find out quantity and quality of seeds in Clonal seed
orchard 1980 of Pinus kesiya Royle ex Gordon. The study was done by studying cone size and cone weight.
After extracting seeds from cones, seeds were classified to study quantity and quality. Finally, the data were
analyzed mean and standard deviation among families to estimate the good seed produce from this seed orchard.
The result of this study were; the trees at aged 28, which were 10.95 meters at height and 31.78 centimeters at
diameter at breast height could produce seeds at 8.65 kilograms or average 240.38 grams/rai. The average cone
size was 2.93 centimeters at width, 5.45 centimeters at length and 21.89 grams at weight. After extraction, one

cone could produce seeds at 0.43 grams. 1000 seed weight was 14.219 grams and the full seeds were 46.2% or
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about 32,875 seeds/kilograms. Cone size and seed weight were significantly different among families in statistics
at the 0.01 level. The best families could produce good seeds were family number 254, 83, 216, 258, 250, 76, 89,
221, 220, 257, 52, 268, 236, 233, 225,235,228, 151, 167, 231, 96 and 264, respectively.

Key words: Potential of pine seed produce, Clonal seed orchard 1980 of Pinus kesiya Royle ex Gordon,

Huey Bong Silvicultural Research Station
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Abstract

The study on potential of pine seed improvement supply was done in Seed production area 1971 of
Pinus kesiya Royle ex Gordon at Huey Bong Silvicultural Research Station, Hod District, Chiang Mai Province.
The areas of this study are 12 rai. The aim of this study was to find out quantity and quality of seeds in Seed
production area 1971 of Pinus kesiya Royle ex Gordon. The study was done by studying cone size and cone
weight. After extracting seeds from cones, seeds were classified and studied quantity and quality. Finally, the
data were analyzed mean and standard deviation between provenances to estimate good seed produce from the
area. The result of this study show that tree height at the aged 37 was 20.76 meters and 44.54 centimeters at
diameter at breast height. Trees could produce seeds at 2.71 kilograms or 225.94 grams/rai. The average cone
size was 3.13 centimeters at width, 5.63 centimeters at length and 22.73 grams at weight. After extraction, one

cone could produce seeds at 0.58 grams. 1000 seed weight was 15.755grams and the full seeds were 55.9% or
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about 35,481 seeds/kilograms. Cone size and seed weight were significantly different among families in

statistics at the 0.01 level. The best provenance could produce good seeds was Doi Inthanon, Chiang Mai (0005).

Key words: Potential of pine seed produce, Seed production area 1971 of Pinus kesiya Royle, Huey Bong

Silvicultural Research Station
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Abstract

The study on potential of pine seed produce was done in Seed production area 1971 of Pinus caribaea
Morelet at Huey Bong Silvicultural Research Station, Hod District, Chiang Mai Province. The area of this study
is 10 rai which is composed of 2 provenances are Bowenia, Queensland and Caya, British Honduras. The aim of
this study was to find out quantity and quality of seeds in Seed production area 1971 of Pinus caribaea Morelet.
The study was done by studying cone size and cone weight. After extracting seeds from cones, seeds were
classified and studied quantity and quality. Finally, the data were analyzed mean and standard deviation between
provenances to estimate good seed produce from the area. The result of this study showed that tree height at the
age of 37 was 15.70 meters, and 38.90 centimeters at diameter at breast height. Trees could produce seeds at
561.66 grams/rai. The average cone size was 3.39 centimeters at width, 7.55 centimeters at length and 38.87

grams at weight. After extraction, one cone could produce seeds at 0.73 grams. 1000 seed weight was 13.164
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grams but the full seeds were only 38.25% or about 29,057 seeds/kilograms. Provenances from Bowenia
(Queensland) and Caya (British Honduras) could produce good seeds at 32,101 and 25,497 seeds/kilogram,
respectively. Cone size and seed weight were significantly different between provenances in statistics at the 0.05

level.

Key words: Potential of pine seed produce, Seed production area 1971 of Pinus caribaea Morelet, Huey Bong

Silvicultural Research Station
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Potentail of Five Ectomycorrhizal Fungi for Salt Hardening and Ectomycorrhiza Formation

on Eucalyptus camaldulensis Dehnh.
Chumnun Pianhanuruk
Abstract

Enhancement of the salt-tolerance of five ectomycorrhizal fungal species was attempted by
“hardening” with sodium chloride concentrations up to 0.4 mol/L A preliminary study showed that a NaCl
concentration of 0.15 mol/L in modified Melin Norkran’s medum (MMN) produced a significant reduction in
colony diameter of three Laccaria species while Pisolithus tinctorius and Hebeloma cylindrosporum tolerated
NaCl up to 0.20 mlo/L. Hardening the fungi in MMN medium with 0, 0.1, 0.2, 0.3 and 0.4 mol/L sodium
chloride concentratoins consecutively for three or four week periods produced different results. Laccaria
bicolor, Laccaria proxima and Hebeloma cylindrosporum colony diameter was increased and colony
morphology changed when compared to unhardened fungi at comparable salt concentrations. Hardening had a
detrimental effect on Pisolithus tinctorius and Laccaria laccata. The ability of the fungal species to form
ectomycorrhizal associations with Eucalyptus camaldulensis was tested in growth pouches. All fungal species

except Laccaria laccata formed ectomycorrhizas.

Key words: Eucalyptus camaldulensis, ectomycorrhizal fungi, salt hardening, ectomycorrhiza formation
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Cutting Position and Coppicing Ability of Afzelia xylocarpa Seedling
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Abstract

Rooting of cuttings is an alternative for the production of planting stock. The technique is more simple and less
expensive compare to other vegetative propagation techniques such as tissue culture. The success of rooting cuttings depends
on using young shoots. In large scale stock production, mass production of young shoots in hedge orchards must be
accomplished. Position of pruning of the hedges affects the number of new shoots. Fifty, one year old seedlings of Afzelia
xylocarpa were topped at 5 difference levels i.e. 1) ground level, 2) one inch below the first node from ground; 3) at the
first node; 4) one inch above the first node; 5) at the second node. Each topping level was a treatment. Weekly observation
found that the first bud sprouted from treatments 4 and 5 two weeks after topping. Larger and healthier shoots were found in
these treatments but numbers of buds were fewer at average 1-2 buds. In treatments 1 to 3, the buds sprouted later but the
number of buds were more plentiful averaging about 5-10 buds. These buds were small and not healthy and only 2-3
branches could be used as cuttings. Rooting percentage of cuttings taken from different treatments was not significantly

different. Topping treatments 4 and 5 produced more cutting in the same period of time.

Key words: Cutting position, coppicing ability, Afzelia xylocarpa
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Abstract

Ectomycorrhizal fungal species play an important role in seedling growth and quality. The extension
of fungal mycelium far beyond rhizosphere helps plants explore the soil for more water and nutrients. The
benefit of ectomycorrhizal fungal association can be observed by plant growth, particularly in marginal lands.
Inoculation of ectomycorrhizal fungi with seedlings prior to out planting is, therefore, expected to increase
seedling growth and vigour. One to three month-old E. camaldulensis seedlings were inoculated with mycelium
plugs of Pisolithus tinctorius, Laccaria proxima, Laccaria bicolor, Lacaria laccata and Hebeloma

cylindrosporum by Growth Pouch technique. To select the most effective isolate, this study tested the potential
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of ectomycorrhezal formation on E. camaldulensis seedlings. One month after inoculation, four of tested fungal
species formed mantle and hartig net which were the characteristics of ectomycorrhiza. In contrast, Laccaria

laccata formed a thin layer of mantle without a hartig net.

Key words: Ectomycorrhiza, Eucalyptus, growth pouch, Pisolithus tinctorius, Hebeloma cylindrosporum,

Laccaria laccata, Laccaria bicolor, Laccaria proxima
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Constraints to Seed Ontogeny and Seed Production in Thailand: an Overview
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Abstract

Differences in flowering between provenances, clones, and individual trees represent major difficulties
when establishing tree improvement programs. This paper reviews the literature on factors associated with
constraints to seed ontogeny and seed production in the four most important tree species in Thailand: Tectona
grandis L., Pinus kesiya Royle ex Gordon, Pinus merkusii Jungh. et de Vries, and Dipterocarpus alatus Roxb.

Principal difficulties examined are juvenility, clonal variation, and genotype x environment interactions.

Key words: Seed ontogeny, seed production, Thailand
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Vegetative Propagation from Gmelina arborea Roxb. Seedling
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Abstract

From the reason of difficult to find out of good form Gmelina arborea Roxb. tree. And its seedling
production is also small especially from plus-tree. A study of vegetative propagation, 3 methods compared with
stump is raised. The methods are stem cutting (from stump preparation), half-split stump, 4-split stump. All
experimental materials are planted in plastic bag which contain a mixture of top soil : rice-husk in ratio 2 : 1 for
rooting but hormone is not used. The time for rooting is 90 days. The percentages of rooting are 94, 95, 83%
and 96% for stump. From analysis of variance (ANOVA) stem cutting half-split stump and stump are non

significant but better than 4 split stump in highly significant.

Key words: Vegetative propagation, Gmelina arborea, seedling
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Biomass above Ground and Volume of 6 Years old Acacia mangium Wild Plantation

in Pong-Nam-Ron District, Chanthaburi Province
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Abstract

Diameter at breast height (D) of 6 years-old Acacia mangium plantation were measured in a 5 x 5 trees/plot
to estimate growth of the plantation. The plantation is located in Pong-nam-ron district, Chanthaburi province. Spacing
of tree in plantation was 3 x 3 meter. It was found that there was 88 percent of the trees survived and an average of the
tree diameter was 17.1 centimeters. 10 trees were cut down to measure their biomass and volume. Relation of diameter
and height of tree and their biomass or volume were calculated in form of allometric or parabolic equations. Equations
log Ws = 1.0552 log D’H — 2.0004 (" = 0.8582), log Wb =2.8708 log D’H —4.7114 (' = 0.6604) , log W1=2.4353 log

D —2.1109 (r2 = 0.8793) are the most precise equations for estimating biomass of stems, branches, and leaves
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respectively. The most precise equation for estimating tree volume is log Vs = 2.9428+1.7046 log D (r2 =
0.8636). If measurement of diameter at ground level and height is impossible, log Ws = 2.1602 log D - 0.7729
(" = 0.8125) and log Vs = 3.0849+1.7429 log D (" = 0.8039) are acceptable for estimating stem biomass and
volume. Using the last two equations, stem biomass and volume of tree in this plantation can be estimated as
78.837 kilograms per tree or 11,746.713 kilograms per rai and 25.777 m’ per rai respectively. Biomasses above

ground of this plantation were 104.81 kilograms per tree or 15,616.69 kilograms per rai.

Key words: Biomass, biomass above ground, volume, Acacia mangium Willd
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Abstract

Diameters at breast height (D) of 7 years-old Eucalyptus camaldulensis plantation were measured in a
10 x 10 trees/plot to estimate growth of the plantation. The plantation is located in Pong-nam-ron district,
Chanthaburi province. Spacing of tree in plantation was 2 x 3 meter. It was found that there was 71 percent of
the trees survived and an average of the tree diameter was 10.6 centimeters. 10 trees were cut down to measure
their biomass and volume. Relation of diameter and height of tree and their biomass or volume were calculated

in form of allometric or parabolic equations. Equations log Ws =0.9107 log D’H - 1.3935 (r2 =0.9946), log Wb
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= 2.8708 log D — 2.6071 (r’ = 0.6753), log W1l = 2.7977 log D — 2.7907 (r’ = 0.8793) are the most precise
equations for estimating biomass of stems, branches, and leaves respectively. The most precise equation for
estimating tree volume is log Vs = 2.0261 + 0.8555 log D’H (r’ = 0.9939). If measurement of height is
impossible, log Ws = 2.3312 log D - 0.8348 (t” = 0.9698) and log Vs = 2.5438 + 2.2063 log D (r’ = 0.9837) are
acceptable for estimating stem biomass and volume. Using the last two equations, stem biomass and volume of
tree in this plantation can be estimated as 40.545 kilograms per tree or 7,687.332 kilograms per rai and 13.272
m’ per rai respectively. Biomass above ground of this plantation were 44.454 kilograms per tree or 8,428.478

kilograms per rai.

Key words: Biomass, above ground, volume, Fucalyptus camaldulensis, plantation
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Abstract

The study on propagation and plantation in Anthocephalus chinensis was conducted to find out proper
methods in seed pretreatment, vegetative propagation, to compare planting methods using seedling with potting
medium and stump and to estimate growth of 1-4 years old trees in plantation.

Seed pretreatment by soaking the seeds in Gibberellic acid (GA,) with the concentration of 100, 500
and 1,000 ppm and in the water for 3 hours before sowing resulted in lower germination percentages in seeds
treated by GA, than in water. The higher the concentration of GA, the lower germination percentage was
observed.

Vegetative propagation in A. chinensis by using 5 different methods of budding, including T-
Budding, Patch Budding, Chip Budding, [-Budding and Open Two Flaps Budding and 4 different grafting
methods, including Tongue Grafting, Side Grafting, Cleft Grafting and Splice Grafting were carried out in every
month for 10 months. Rooted cuttings of 1 year old seedling was conducted by treated the cuttings with
Idolebuteric acid (IBA) and Napthalenacetic acid (NAA) with the concentration of 300, 500 and 1,000 ppm. The
results showed that A. chinensis can be propagated by budding and grafting in two different periods a year,
January and May. January was the proper time for T-Budding and May was the proper period for Tongue
Grafting which resulted in the best success. In rooted cuttings, both auxins affected in percent of rooting, number
of roots per cutting and dry weight of root per cutting. The cutting treated by 300 ppm NAA was the best.

The study on planting of A. chinensis using 8 months old seedling with potting medium and stump
showed that planting the seedling with potting medium was better than planting by stump. No survival of the
stumps was observed in this study.

Growth study on 1-4 years old 4. chinensis in plantation using the spacing od 4x4 meter showed that
in the fourth year the diameter at breast height was 15.08 centimeters or an average annual growth was 3.77
centimeters whereas the total height was 10.23 meters or an average annual height growth was 2.56 meters.
These figures showed better growth than some other species which selected for plantation establishment at

present time.

Key words: Anthocephalus chinensis , propagation, cutting, stump planting
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Abstract

The studies on phenology, seed morphology, seed germination and seed storage were conducted in
order to find out practical methods for seed procurement and management in Amoora polystachya by observing

and using seeds collected from seed stands in Tak and Kamphaeng Phet provinces.
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Amoora polystachya is a moderate to large tree species. Flowering and fruiting vary from stand to
stand. The stand in Tak starts flowering in August to September, fruit seting in October and develop into mature
fruit in January to March whereas the stand in Kamphaeng Phet starts flowering and developing one month
later. The shape of seed is quite round with the width, length and thickness of 11.63, 11.73 and 10.91
millimeters, respectively. An average 1,000 seed weight is 644 grams, number of seeds per kilogram is 1,586
and number of seeds per litre is 810.

The study on the effect of seed drying under shade on seed moisture content and seed germination
showed that seed could germinate without any dormancy. After fruit collection and depulping, the moisture
content of seed was 49.2% based on wet weight and percent germination was 83%. Seed moisture content and
germination percentage reduced when drying period increased. After drying for 10 days, moisture content and
percent germination of seeds were 9.7% and 54%, respectively. Therefore, it is recommended that the seeds
should not be dried longer than 6 days.

Amoora polystachya seeds tend to be recalcitrant. On seed storage study, seeds with initial
germination of 58% and 49.2% moisture content were stored in cloth bag and plastic bag and placed in an
ambient (~30°C) and at 15°C. The result showed that seeds loss their germination percentages more than half of
the initial germination after storing for 30 days. Seeds stored in cloth bag in the ambient condition germinate
only 8% and seeds in other treatments showed percent germinations of about 20-22% with no significantly

difference.

Key words: Amoora polystachya, flowering phenology, seed morphology, seed germination, seed storage
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Effects of Sowing and Seed Covering Media on the Germination of Amoora polystachya Seeds
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Abstract

Trials were conducted to carry out proper sowing and seed covering media for seed germination in
Amoora polystachya. Mature fruits from 10 trees each from seed stands in Tak and Kamphaeng Phet were
collected and seed were extracted by depulping manually. Seeds were dried in the shade for 3 days before using
two main experiments. Experiment 1, sowing media test, seeds were sowed in 8 different germination media,

including top soil, fine sand, burnt rice husk, soil/fine sand (1:1), soil/burnt rice husk (1:1), fine sand/ burnt rice
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husk (1:1), soil/fine sand/burnt rice husk (1:1:1), and soil/burnt rice husk (1:2) used find sand/burnt rice husk
(1:1) as seed covering medium. Experiment 2, seed covering media test, seeds were sown in soil /burnt rice husk
(1:2) and covered with 10 different seed covering media, including soil, fine sand, burnt rice husk, coconut
husk, soil/fine sand (1:1), soil/burnt rice husk (1:1), soil coconut husk (1:1), fine sand/ burnt rice husk (1:1), fine
sand/ coconut husk (1:1) and burnt rice husk/ coconut husk (1:1). All seedbeds were prepared in an open air with
50% sun light. Watering was done regularly twice a day, morning and evening.

The results showed that fine sand and burnt rice husk or media containing sand or burnt rice husk
seemed to be the best sowing media for seed germination in Amoora polystachya with no significantly difference
in percent germinations among these media. Average germination percentages of seeds in burnt rice husk was
highest (87%), in sand was 84%, whereas seed germination in soil was lowest (31%). In seed covering media
test, the media with high bulk density, such as soil, sand and the mixed media of soil or sand with burnt rice
husk were suitable for seed germination with no significantly difference in germination percentages. However,
media with low bulk density, such as burnt rice husk and coconut husk were not suitable for covering seeds
during seed germination. Seed germination under covering with coconut husk or media containing coconut husk
resulted in low germination percentage and caused in rotting of the seedling. This may be because of high water

holding capacity and the acidity of coconut husk to the seedlings.

Key words: Amoora polystachya, seed germination, sowing media, seed covering media
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Abstracts

The experiment was carried out during May 1996 - January 1997 at the Siviculture Research Center 5,
Kamphaeng Phet. Seedlings were raised from seed collected from the Huay Kaew Arboretum, Chiang Mai.
Seedlings of similar size at age of 9 months were selected for the experiment. Two exogenous hormones, IBA
and NAA were used as rooting promotion. The concentration of hormones used in this experiment was 0 ppm
(control), 300 ppm, 500 ppm and 1,000 ppm.

The result was collected at 30 days after the experiment. NAA at concentration 1,000 ppm gave the

best results as the rooting percentage of seedling was 95% where as IBA at concentration of 500 ppm gave the
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lowest rooting percentage, 66%. The rooting percentage of seedling in control was 81%. However, the sizes of
root in control seedling were smaller than seedling treated with hormones.

The effect of the hormone concentration on rooting percentage was statistically difference as the
rooting percentage of IBA at the concentration 500 ppm was statistically lower than all other hormone
concentrations.

The average numbers of root per seedling were 23.75, 20.25 and 16.5 in NAA 1,000 ppm, control and

IBA 500 ppm respectively.

Key words: Vegetative propagation, cutting
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Growth of Dalbergia cochinchinensis in Chiang Mai
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Abstract

Dalbergia cochinchinensis is naturally distributed in the mix-deciduous and dry evergreen forest in the
eastern and northeastern regions of Thailand with the altitude of 100-200 meters. The study was to test the
performance of species growing as forest plantation in Chiang Mai province.

The study was started in 1994-1996. The test sites were in 3 areas; Amphur Fang, Mae Taeng and
Hod. The experiment was Randomized Complete Block Design with four replications. The silviculture treatment
were  N:P:K (15:15:15), chemical fertilizer and farm manure. Seedling ages 1 year old were used for each
replication. Survival, hight growth and diameter growth were measured at the end of the study period.

The result form the study indicated that D. cochinchinensis can be grown as forest plantation in
Chiang Mai. The best performance in term of survival, height growth and diameter growth were obtained when

chemical fertilizer N : P : K (15:15:15) was applied to the seedling.

Key words: Growth, Dalbergia cochinchinensis, Chiang Mai
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Effect of Chemical on the Germination of Fagaceae Seeds
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Abstract

Study on effect of chemical on the germination of Fagaceae seeds by treat the seeds in the trace
elements ZnSO, , MnSO, , CuSO, 0.01 % solution and H,BO, 0.1 % solution for 12 hours before testing the

germination. The results show that these trace elements no significant effect compare with control.

Key words: Chemical, germination, seed, Fagaceae
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Study on Growth of Fagaceae Seedlings
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Abstract

Study on growth of Fagaceae seedlings in 4 species which are Castanopsis diversifolia (Kurz) King,
Castanopsis acuminatissima (Bl.) A.DC, Castanopsis sp. and Quercus sp. This experiment showed the effect of
chemical on growth of Fagaceae seedlings by treat seeds in the trace elements ZnSO,, MnSO,, CuSO, 0.01%
solution and H;BO, 0.1% solution for 12 hours before germination compare with control. All of the trace
elements had no effect on growth of Castanopsis acuminatissima and Castanopsis sp. but ZnSO, 0.01%
solution had effect on growth of Castanopsis diversifolia and H;BO; 0.1% solution had effect on growth of
Quercus sp. Comparison of growth of 4 species seedlings showed that C. diversifolia is the best. C.

acuminatissima grew well in diameter at root collar when transplant in the big size of bags (6" x 8").

Key words: Growth, Fagaceae, seedlings
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Abstract

This study “Suitable seedling performances of Gmelina arborea Roxb. for transplanting as affected by
sizes of containers” is carried out at Mae Tha Forest Seed Orchard; Lampang form 1996 to 1997. The
investigation has divided into three parts

: First is flowering and seed perfromances, which found that Gmelina arborea Roxb.’s flower is going

to bloom around midnight. Neither of the flower which had been cut and not cut all anther covered with nylon
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net can develop to mature fruit. The average of freshy fruit weight is 3.75 g/fruit or 267 fruits per kilograms and
2,380 seed per kilograms.

: Second is seed germination. From the test shown that seed germination is 91% which 5.25% gave 2
seedlings. The germination period is around 9-35 days which the peak period is 14-15 days.

: Third is seedling growth permance effected by size of containers. The investigation from analysis of
variance shown that there are highly significant difference between treatments for growth and biomass (at 60

days for growth). But there are no difference in survival and shoot/root ratio.

Key words: Gmelina arborea Roxb., size of containers
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Stem Cuttings from Wild Seedlings in Amoora polystachya
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Abstract

Stem cuttings in Amoora polystachya was conducted using 1-2 years old wild seedlings collected from
Mae Toh and Left Bank of Huay Tak National Reserved Forest in Tak province. The cuttings were prepared by
selecting the wild seedlings with stem diameters of 0.7-1.0 cm at 10 cm above ground. Top portion of the wild
seedling with the length of 10-12 cm and 2-3 pairs of leaves was used and half of the leaves were cut off. Three
2 cm slits at the buttom end of the cutting were made using a sharp knife. The trials used 2 different auxins, IBA

(3-Indolebutalic acid) and NAA (Ol-Napthalene acetic acid), with the concentrations of 0, 300, 500 and 1,000
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ppm as root promotions. The bottom ends of the cuttings were soaked in root promotion solutions for 18 hours
before planting in a medium (burnt rice husk) and placed in a chamber located in the main nursery which
exposed to 50% sunlight. The chamber for placing the cuttings was controlled temperature at 24-32°C and water
was sprayed for 5 minutes at every 2 hours period. Thirty days after planting the cuttings were taken for
evaluation.

The results showed that both auxins and concentrations of auxins affected to root formation of the
cuttings. IBA seemed to be the best root promotion. 1,000 ppm IBA could improve the frequency of rooting of
the cuttings to be 55%, average number of roots per cutting was 8.5, root length was 0.95-4.2 cm and root
biomass was 17.02 mg/cutting whereas the cuttings treated with 1,000 ppm NAA showed percent of rooting to
be 50%, average number of roots per cutting was 5.2, root length was 0.54-3.1 cm and root biomass was 12.84
mg/cutting. However, the treatment without any root promotion showed the lowest efficiency with percent of
rooting of only 22%, an average number of roots per cutting was 3.3, root length was 0.80-3.0 cm and root
biomass was 6.46 mg/cutting. The result suggested that IBA with the concentration of 1,000 ppm was the best

root promotion for stem cuttings in wild seedlings of Amoora polystachya.

Key words: Amoora polystachya, cuttings, wild seedlings
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Abstract

This final report of Growth performances of Gmelina arborea Roxb. in plantation as affected by
seedlings sized and spacing arrangements has been accessed at 2 years age instead of 10 years. Because when 13
months after planting-out, tree around 35% were damaged by insect together with drought (rain fall in 1997 was
662 mm/year) and 65% still survive. The evaluation at 2 years age showed that both plastic bag size and spacing

trend to effect to growth and survival. The trial can be summarized that the Gmelina arborea Roxb. would not

benefit for pure stand planting in the area of Mae Tha Seed Orchard even with intensive planting.

Key words: Seedlings, spacing, growth, Gmelina arborea
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Abstract

The study on seed morphology and genetic control of seed weight, seed size and seed germination in
Amoora polystachya was conducted using seeds collected from 10 seed trees each in natural forest in Kamphaeng
Phet and Tak provinces. The results showed that in one fruit contained 1-3 seeds whereas 1-2 seeds per 1 fruits
was highest (77%) and in 100 fruits, there were 183 seeds. 1,000 seed weight was 961 grams and dry weight of 1
seed was 0.59 grams. A. polystachya seed size was 11.02 mm in breadth, 12.59 mm in length and 9.18 mm in
thickness and there were 612 seed in 1 litre. However, there was no significantly difference in seed size of the
two sources but there was significantly difference among trees. Germination of the seeds from Kamphaeng Phet
was 90% and from Tak was 94% but there was no significantly difference among seed sources. Peak value and
Germination value of the seed germination were 3.446 and 10.958 in Kamphaeng Phet and 3.007 and 8.165 in
Tak, respectively. Heritability in seed size, seed weight and seed germination were moderately (0.349, 0.532 and
0.445) and in Peak value and Germination value were low (0.260 and 0.149) suggesting that selection in the first

three parameters should be possible.

Key words: Amoora polystachya, seed morphology, genetics, seed germination
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Effect of Potting Container Sizes on Seedling Development in Amoora polystachya
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Abstract

The study on potting container sizes affected to seedling development was conducted to find out the proper
size of container for preparing good qualitily seedling of Amoora polystachya. The study used 3 different sizes of
polyethylene bags, including 4x6 inches, 5x8 inches and 3x8 inches and used forest soil : coconut husk : burnt rice husk
(5:2:1) as potting medium. After 6 month raising the seedling in 4x6 inches, 5x8 inches and 3x8 inches bags the study
showed height growth of 23.04 cm., 27.60 cm. and 29.33 cm., respectively with significantly difference. The seedlings
raised in 3x8 inches bags had the biggest foot collar diameter (5.18 mm.) over the other 2 bag sizes and the result was in
the same way as for biomass measurement of the seedling (5.42 gm.) Shoot/root ratios of the seedling planted in all
sizes of potting containers were no significantly difference with the range of the value of 1.67-1.80. The use of 3x8
inches potting container sizes resulted in the best performances in growth and vigor of the seedlings. Therefore, 3x8 bag
should be selected to use as potting container for preparing Amoora polystachya seedling in order to produce suitable

seedling size within a short time and also saving the cost.

Key words: Amoora polystachya, container size, seedlings, nursery technique
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The Study of Weeding Control
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Abstract

The study of weeding control at Mae Tha Forest Seed Station conducted during January 2000 to
January 2001. The site preparation followed on the normal method used in RFD'’s forest plantation by “prescribe
burning” and use as the model 4x4 meter in spacing. All weed had been removed for clear ground surface.
7 treatments which are farm tractor (1), manpower (2), chemical control (3) and control. The weed on November
2000 can be classified into 2 groups, Monocotyledon and Di-cotyledon which found 8 and 23 species (which are
tree seedling from sprout 11 species and herb 12 species) orderliness. In case of forest fire, “weeding by farm
tractor with 7 plows in July and October two twice a year is the best which has weed (oven-dry weight = 1.6 ton
per hectare in average). The most popular method used in RED forest plantation, weeding with manpower and

press the weed to the middle (between row) will left the fuel in dry season 9 ton/hectare in between row which
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more than control (8.3 ton/hectare). The chemical control by using Paraquart (3.50 ton/hectare) or Glyphosate
(4.05 ton/hectare) is better than all 3 manpower weedings but poorer than farm tractor. If the plantation is not
benefit for farm tractor and would not like to use chemical control, this studyys result recommend to use right and
left weeding which has 5.5 ton/hectare. For more efficiency, the second time weeding by right and left weeding

could clear weed 50 centimeter around the seedling.

Key words: Weed, weed control
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Abstract

Three years old Azadirachta indica international provenance trials consisting of 24 provenances from 9
regions (countries) were evaluated. The trials have been established in 1997 in Kampkhaeng Phet province using
randomized complete block design (RCB) with 4 replications (blocks) and 25 trees per plot and 3 x 3 metres
spacing. Survival rate, height (Ht), diameter at breast height (Dbh), stem form, number of stems, crown diameter,
and health were recorded.

The results showed that all of the characters were highly significant differences at region levels.
Provenances within region also showed significant differences in most traits, except the health of trees. Averages
of survival, height and diameter at breast height of the plantation were 73.54%, 5.49 meters and 9.56 centimeter,
respectively. The provenances from Thailand and Myanmar showed highest survival percentages (87.5 and

87%), whereas Thailand provenances performed the best in stem form. Most of the regions showed moderate to
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high degree of healthiness, except Ghana provenance. Some provenances performed the top ranking in many

characteristics and should be selected for future improvement program.

Key words: Provenance trials, Azadirachta indica A. Juss. (Neem), growth performance, selection
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Number of Seeds in a Fruit, Germination and Effect of Desiccation on

Seed Storage in Amoora polystachya
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ABSTRACT

The study on relationship between number of seeds in a fruit and germination and the effect of
desiccation on seed storage of Amoora polystachya was conducted at the Silviculture Research Centre 5,
Kamphaeng Phet province during March 1998 to July 1999 using seed samples from Kamphaeng Phet and Tak.
The study concentrated on effect of number of seed in a fruit on seed dry weight, seed germination and growth of

seedlings. Effects of duration of seed drying on seed storage were also carried out.
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The results showed that there were 1-3 seeds in a fruit and the number of seeds in a fruit was not effect
to seed dry weight, seed germination and germination value. However, the number of seeds in a fruit showed
significant difference in seedling growth only in the first month but no effect in the following months. Seedlings
from two seeded fruit performed the best in the first month but at 12 months the height of seedlings from one
seeded fruit was 38.94 centimeters and better than the others. After drying seeds in the shade for 0, 2, 5 and 7
days, moisture content and germination were tested. The seeds were stored in two different containers -- plastic
bag and cloth bag -- and 2 different conditions -- ambient condition and in the fridge (10 °C, RH 30%). The
results showed that seed moisture content reduced from 50-10% and the germination were 94-100%. After
storing the seeds for 45 days, seeds drying for 2-5 days performed the best germination. Cloth bag was proper for
seed storage and keeping the seeds in ambient condition and in the fridge were not significant difference.

Investigation on long term seed storage needs future experiment.

Key words: Amoora polystachya, number of seeds in a fruit, seed germination, desiccation, seed storage
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Provenance Trial of 7 years old of Azadirachta indica at Kamphaeng Phet
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Abstract

Provenance trial of Azadirachta indica (neem) was conducted at Kamphaeng Phet experimental station.
The experiment comprised of 25 provenances of neem from different parts of Thailand. The experimental design
employed was randomized complete block (RCB) with 4 replications. The plot size was 4x4 trees with spacing of 4x4
meters. Growth measurements at the age of 7 years old revealed that no statistically different at p>0.05 of height and
diameter at breast height (dbh) as well as survival percentage. However, stem quality was found significant difference
at p<0.05. Average height and dbh were 5.18 m and 8.09 cm, respectively. Phanom Thuan, Kanchanaburi provenance
gave the highest height (6.07 m) and diameter (9.87 cm) growth while Khao Luang (Nakhon Sawan), Phanom Thuan
(Kanchanaburi), Den Sariam (Tak), Tha Putsa (Chaiyaphum) and Laihin (Lampang) provenances gave be st survival
percentage (97.23%), Lab Lae (Uttaradit) provenance gave best stem form while Hui Sai Tai (Phetchaburi) and Sawi

(Chumphon) provenances were the poorest.

Key words: Provenance trial, Azadirachta indica (Neem)
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Abstract

The species trail of Dipterocarpus alatus, Dipterocarpus costatus, Dipterocarpus turbinatus and Hopea
odorata were laid out by randomized complete block designed 4 replication. There were 25 trees seedling in each
replication. The duration of trail started in June 1999 until July 2001.

This study was to compare the survival rate & height growth rate of Dipterocarpus alatus, Dipterocarpus
costatus, Dipterocarpus turbinatus and Hopea odorata between grew in open area and grew under shade area of
teak tree (55-65 % of shade) by RCBD, setting up for 4 blocks (replication). In each block, twenty-five of trees are

planted between June 1999 and July 2001.
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The result shown that, it was significant of the height growth rate of these four species planted under the
shade tree and open areas. For the rate of survival, the Hopea odorata is better than D. alatus, D. turbinatus and
D. costatus were 88.5, 78.0, 59.5 and 46.0%, respectively. In comparing for the height growth of D. alatus planted
outside was better than under shade tree. Average height of them were 222.7 and 105.0 centimeters, but the average
height growth of H. odorata, D. turbinatus and D. costatus are non significant between out-shade and in-shade and

after last of study, the average height were follow 181.5, 129.2 and 91.4 centimeters.

Key words: Trails, Dipterocarpus alatus, Dipterocarpus costatus, Dipterocarpus turbinatus, Hopea odorata
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Early Results of Response to Fertilizers of Some Tree Species
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Abstract

This study represented early results on effects of Nitrogen (N) and available Phosphorus (P) fertilizers
to 6 tree species. Three experiments were set into 2 species per each, 1) Hopea odorata and Dipterocarpus
alatus, 2) Dalbergia cochinchinensis and D. oliveri and 3) Pterocarpus macrocarpus and Xylia xylocarpa.
Treatments are fertilizer that comprised of N and P. Each N and P were classed into 3 levels, i.e. 0, 37.5 and 75
kg N/ha and 0, 94 and 188 kg P/ha, arranged to be 9 treatments combination. Design of experiment was 2x3x3
factorial in RCB with 4 replications, 4x4 m. spacing. Fertilizers were applied at aged 6, 42 and 51 months.
Analysis of variance of height and diameter at breast height (dbh) were done at 60 months old.

The results were shown as follow:

1) Hopea odorata and Dipterocarpus alatus, ANOVA of mean height was shown highly significant
difference at P<0.001 between species. Mean heights were 224 cm. and 331 cm. respectively. Within level of N
and P were shown highly significant differences at P < 0.01. Consideration by LSD mean difference method
founded that 0 kg N/ha was differed from 37.5 and 75 kg/ha. And 0 kg P/ha was differed from and 94 kg P/ha. So
37.5 kg N/ha and 94 kg P/ha would be advised. For ANOVA of mean dbh, it was founded that 0 and 37.5 kg
N/ha were differed from 75 kg N/ha and 75 kg N/ha would be advised. But 0 kg P/ha was differed from 94 and
188 kg P/ha and 94 kg P/ha would be advised.
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2) Dalbergia cochinchinensis and D. oliveri, ANOVA of mean height and dbh were shown highly
significant difference between species at P < 0.001. Mean heights were 424 cm and 152 cm respectively and dbh
were 5.06 cm and 1.99 cm respectively. ANOVA of mean height, there was significant difference at P < 0.05 for
fertilizer N. But P and interaction between them and species were not significant. Inspection of mean difference
showed reverse effect, 75 kg N/ha gave lowest growth. However, unfertilized N (0 kg N/ha) was the best.

3) Pterocarpus macrocarpus and Xylia xylocarpa, ANOVA of mean height was shown significant
difference at P<0.05. Mean heights were 337 cm. and 298 cm. respectively. Interaction between species and P
was founded significant difference at P < 0.05. It showed also that only P. macrocarpus’s growth was varied to
different levels of available P. For ANOVA of mean dbh, it was highly significant difference at P < 0.01. Mean

dbh were 4.79 cm. and 3.85 cm. respectively and only P showed significant difference at P < 0.05.

Key words: Nitrogen (N), Phosphorus (P), Hopea odorata, Dipterocarpus alatus, Dalbergia cochinchinensis,

D. oliveri, Pterocarpus macrocarpus, Xylia xylocarpa
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Participation of People in Community Forest Development: A Case Study at Ban Moungkam

Community Forest, Tumbol Houy Keaw, Pukamyao Subdistrict, Phayao province
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Abstract

Study on Participation of People in Community Forest Development was conducted at Ban Moungkam
community forest, Tumbol Houy Keaw, Pukamyao Subdistrict, Phayao province during February to June 2005.
The objectives of this research were (1) to study and analyze on the socio-economic status of Ban Moungkam
community population (2) to evaluate the levels and characters which people participate in community forest

development (3) and to search for the factors effecting the participation of people in community forest
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development. Information was obtained by interviewing 102 villagers who live around the forest using a
questionnaire. Frequency, percentage, means, correlation and chi-square were analyzed by using SPSS.

The results on socio-economic of the samples showed that most of samples were male, existing
resident with average ages of 48. Most of the samples had completed at least primary school. Majority of people
was occupied in agriculture sector and owned land. Only few people used to involve in social activities and
experienced in community forest management. The participation of people in community forest development
was classified as moderate level. The factor significantly affecting the participation of people in community
forest development was gender. From the research results, the researcher would like to comment that
government officers should promote and encourage people to participate more actively in community forest
management especially by preparing more budgets, and revising more reasonable regulations or laws of which

could be implemented.

Key words: Participation, community forest
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Abstract

Participation of Tumbol Administration Organizations (TAO) in community forest management
operated during the year 2003-2005 was studied in Phayao province. The objectives of this study were (1) to
study and analyze on the socio-economic status and readiness of TAO personnel; (2) to study in the levels and
characters of participation of TAO in community forest management; (3) and to study the factors effecting the
participation of TAO in community forest management. The Information was obtained by using questionnaires;
interviewing 107 TAO members who involve in community forest management from 15 TAOs in 23 villages, 7
districts within Phayao province. The study was carried on during March 2005 to February 2006. Data were
classified and analyzed as frequency, percentage, means, and chi-square by using SPSS.

The results on socio-economic and readiness of the samples showed that most of samples were male,
with average ages of 41 years old. Every one was Buddhism. Most of the samples were married and lived
together. Majority of samples completed Bachelor degree while majority of occupation was in agriculture sector
with average income above 8,000 Baht per month. They learned about community forest and received it
information through training and seminar. Only few samples were membership and used to participate in
community activity. These people had some knowledge and experienced in community forest management for
1-3 years. All of studied TAO were small. Their income was from tax and government supplements. Their
equipment, facilities for communication and knowledge of TAO personnel were classified as moderate level.

The participation of TAO personnel in community forest development was classified as moderate
level. Most participation activity was utilization of the forest while the lowest was the forest management
activity. Factors significantly affecting their participation in community forest development were flexibility of
management process, community involvement, community acceptability and training opportunity.

From the research results, the researcher comments that government officers should promote and
suggest TAO members especially the leaders of community who can make change in their community to learn

more about community forest management and give higher priority to this activity.

Key words: Participation, community forest, Tumbol Administration Organization
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Fuel Characteristics and Fire Behaviors in Huay Dua Dry Dipterocarp Forest
at Baw Luang, Hod, Chiang Mai
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Abstract

Fuel characteristics and fire behaviors were studied during December 2007 to May 2008 in Huay Dua
dry dipterocarp forest at Baw Luang, Hod, Chiang Mai, for further fire controlling and management. Five
baselines were set up 100 m apart to study fuel characteristics. Two sets of 6 of 1 x 1 m. sample plots were
located on each baseline. Each month, one sample plot was randomly sampling from each set for fuel
characteristic measurement. Six of 10 x 40 m were separately set up to study fire behaviors.

The result showed that an average of total fuel load in this forest was 672.96 kg/rai. The fuel composed

of litter, twig, grass and undergrowth. Fuel load accumulated continuously from December to March and slightly
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increase in April and May. Only litter coverage was observed on increasing from December to March while the
coverage of other fuel was rather stable throughout the study period. The average of twig thickness, grass height
and undergrowth were 3.43, 79.77 and 122.83 cm, respectively. The litter thickness, however, gradually
increased from 2.3 to 6.5 cm. In contrast, fuel moisture content gradually decreased from December to March
and slightly increased in April and May. In case of fire behaviors the results revealed that the averages of fire
spread, flame length, and fire line intensity were 2.07 m/min., 1.25 m and 272.08 kW/m, respectively. The
values increased according to the increasing of fuel load, fuel coverage and fuel thickness but to the decreasing

of fuel moisture content.

Key words: Forest fire, dry dipterocarp forest, fuel characteristics, fire behaviors, fire spread, flame length,

fire line intensity
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Evaluation of an International Provenance Trail of Neem (4zadirachta indica A. Juss.)

in Kamphaeng Phet Province Thailand

W. Himmapan M. Martpalakorn P.Kaennark J.Bhodthipuks

D. Staporn B. Ponoy and J.Svejgaard Jensen
Abstract

A nine-years-old Azadirachta indica international provenance field trial consisting of 24 provenances
from 9 regions (countries) was evaluated. The field trial was established in 1997 in Kamphaeng Phet province
using randomized complete block design with 4 replication (blocks) and 25 trees per plot and 3 x 3 metres
spacing. Survival rate, height (Ht), diameter at breast height (Dbh), stem form, number of stems, and health were
recorded.

The result showed that all characters were significantly different at regional levels. Provenances within
region also showed significant differences in most traits. Averages of survival, Dbh at breast height and tree
height were 62.3%, 13.8 centimeter and 7.4 meters, respectively. The provenances from Thailand showed highest
survival percentage (62% to 92%) and performed best in stem from (4.4% to 5.5 %). Most of the regions showed
moderate to high degree of survival. An exception was Multan (Pakistan) with a survival percentage of only 3%.
Some provenances performed with top ranking in many characteristics and should be selected for future

improvement programmes.

Key words: Provenance trail, Azadirachta indica Juss. (Neem), growth perfprmance, selection
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Abstract

Study on nutrient solutions for clonal hedge orchard of intra-specific hybrid of Acacia auriculiformis in
soilless culture was conducted at Mae Huad Silviculture Research Station, Ngao District Lampang Province,
between June 2008 to July 2009. Three nutrient solutions and one granular fertilizer, those were (1) Hoagland
and Arnon (2) Cooper (3) Dirage and (4) 15:15:15 granular fertilizer. Intra-specific hybrid of Acacia
auriculiformis clone number 24/14/9 from Sakaerat Silviculture Research Station Nakorn Ratchasima province
were used as tester. Four trees were planted in each cement container size 1.2 meters which contained sand as a

substrate culture for three nutrient solutions. Quantity of cutting branches from four times of cutting between 9 to
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13 months old and annual growth rate for period of one year old of root collar of the planting trees were
collected.

The result at 13 months, shown that both total quantity of cutting branches and one year growth
increment at root collar of the planting trees were not significant different either between the trees which planted
in with three nutrients solution and the trees planted in soil with 15:15:15 granular fertilizer. The trees were
applied by Hoagland solution had highest increment which was 268.5% in average. The highest total quantity of

cutting branches were 73.25 branches per tree from Dirage solution

Key words: Nutrient solution, clonal hedge orchard, stock plant, soilless culture, substrate culture
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Abstract

Study of substrate culture for clonal hedge orchard of Acacia auriculiformis A. Cunn. ex Benth. in
soilless culture was conducted at Mae Huad Silviculture Research Station, Ngao District Lampang Province,
between June 2008 to July 2009. Some local material, sand charcoal husk rice hull and coconut coir, were
selected for the 3 tested substrate culture which were sand: charcoal husk (1:1) sand: charcoal husk: rice hull:
coconut coir (1:1:1:1). Acacia auriculiformis number 24/14/9 from Sakarat Research Station Nakornrachasima

province and Hoagland, D.R. and D.I.Arnon.1938 nutrient solution were used for this study. For the control
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treatment, was common soil and fertilized by using 15-15-15 granular fertilizer. The 4 trees were planted in each
cement container size 1.2 meters which contained the tested substrate culture. Quantity of cutting branches in the
year and annual growth at root collar of the planting trees were collected.

The result shown that for annual growth at root collar of the planting trees were not significant
different either between in 3 substrate culture and when included soil treatment. The total quantity of cutting
branches in the year, for 5 times cutting, was shown significant at 95% in 3 substrate culture which the planting
trees in sand : charcoal husk : rice hull : coconut coir media was the best, the second : charcoal husk and sand
was the poorest. The total quantities of cutting branches were 85.5, 77.5 and 58.3 branches per tree per year and

73 branches per tree per year for the soil treatment.

Key words: Clonal hedge orchard, stock plant, soilless culture, soilless fertilize, substrate culture
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Abstract

Evaluation of Eucalyptus urophylla growth in the half-sib progeny trial 1981 at Huey Bong
Silvicultural Research Station, Chiang Mai, which had the origin from Indonesia. The lay out was single tree
plot design with 100 plots 25 families and the spacing was 3 x 3 metres. The evaluation of growth and
characteristics, which were height, diameter at breast height, stem straightness and forking were conducted in
2008. The result indicated that the variation of growth and characteristics among families were controlled by
genetic and environmental factors. This study indicated that the best families for further selection for maintain
genetic diversity in next generation were 4129, 4126, 4130, 4132, 4128, 4134, 4127, 4131, 4125 and 4136,

respectively.

Key words: Evaluation, Eucalyptus urophylla, the half-sib progeny trial
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The Study of Gluta usitata (Wall.) Ding Hou Pollen Cultured Nutrient Solution
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Abstract

The Study of Gluta usitata (Wall.) Ding Hou pollen cultured nutrient solution was conducted at Mae
Huad Silvicultural Research Station, Ngao District, Lampang Province throughout December 2009 to January
2010. The purpose of this research was for G. usitata pollen storage which would be used in it’s further
improvement program. Base on Brewbaker and kwack’s nutrient solution formulas, percentage of sucrose and
glucose in the solution for 56 compositions were tested. Collected pollen from morning period blooming flower
was used as the tester. The study showed those compositions was not benefit for G. usitata pollen cultivation.
However at 2% Brewbaker solution +10% glucose and 20% Brewbaker solution +5% glucose solution, only one

pollen which germinated it’s pollen tube, was found along the pollen which had exploded tube in each formula.

Key words: Gluta usitata (Wall.) Ding Hou, viability, pollen germination, pollen storage
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Phenology, Flower, Fruit and Reproductive System of Gluta usitata (Wall.) Ding Hou
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Abstract

This study of which phenology flower and fruit morphology and reproductive system of Gluta usitata
(Wall.) Ding Hou was conducted at Mae Huad Silvicaltural Research station’s Gluta usitata (Wall.) Ding Hou
in-situ Gene Conservation site, Ngao district, Lampang province during the period of October 2007 to February
2010. The phenology of G. usitata leaves fell in December to March. Spring time was in May and flower buds
developed from November to December. Blossom period was December to February. The G. usitata’s

inflorescence type which emerged originally from a petiole niche between leaf and branch along the shoot tip,
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was panicle. The panicle size was 30 centimeters long with 11 panicles per tip on average. The flower was a
bisexual flower size 1.09 centimeters. The Blossom period was 5 to 13 days. 73.7% of the floret was found in the
morning. The panicle blossom period lasted 13 days, with 76.7% blooming within 3 to 8 days. The fruit type,
which matured and fell in April, was drupe. 1 to 10 seedlings per fruit can be found in the seedbed. In the 2008
G. usitata seed year an estimated 3.84 mature fruits were found per panicle or 4.37% of the total florets per tip.
The reproductive succession was 0.44. Forest fires were the main seedling disaster. However, during the first 3
months after the first rainfall in July 2009 in the naked area caused by forest fires, 371 seedlings/rai were found
in the deciduous dipterocarp forest and 173 seedlings/rai were found in mix-deciduous forests on average. The
found seedlings were both seedlings from seeds and new sprouts from root stocks.

Various insect species such as bees, wasps, hornets, honey ants, and flies were important pollinators,
whereas rice thrips (Idioscopus clypealis, Phromnia sp.), small beetles and moth’s worms were important pest

insects.

Key words: Gluta usitata (Wall.) Ding Hou, flowering phenology, fruit, reproductive system
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