RESULTS

Artocarpus lakoocha Roxb.
Mean height of seedling at first potting : 877 £231cm
Mean height of seedling after 10 months: 28.87+ 13.36 cm

Survival of seedlings after 10 months : 91.67%

RGR of basal diameter (Figure 18 and Table 3) was highest with T12
(135.45 £ 49.92). Interpretation of all factors (Table 7 and Appendix I, Table 19)
showed that containers had a significant (p<0.01) effect with plastic bags 3 x 7 in.
(122.29 + 51.11) and 2.5 x 9 in. (112.39 * 45.26) resulting in a higher mean than
REX Trays. The effects of block were also significant (p<0.01) with open (124.20
+ 42.50) and medium exposure (119.64 =+ 42.50) having higher means than deep
shade.

RGR of height (Figure 18 and Table 3 ) was highest with TS (18245 +
96.25). Interpretation of all factors (Table 7 and Appendix I, Table 20) showed
thot containers had a significant (p<0.01) effect, with plastic bags 3x7 in resulting
in the highest mean (168.30 + 77.00). The effects of block was also significant (p
<0.01). Medium exposure (186.60 + 62.60) and open {177.60 + 64.97) resulted in
higher means than deep shade.

Final basal diameter (Figure 19 and Table 3) was highest with T5 (0.531 £

0.148 cm). Interpretation of all factors (Table 7 and Appendix I, Table 21) showed
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that block had a significant effect (p<0.01) with open (0.50 + 0.13 cm) and
medium exposure (0.48 + 0.14 c¢m) resulting higher means than deep shade,
Container had a significant effect (p<0.01) with plastic bags 3x7 in. (0.50 %
0.17cm) resulting in the highest mean.

Final height (Figure 20 and Table 3) was highest with Ti1 (35.717
19.583cm). Interpretation of all factors (Table 7 and Appendix I, Table 22) showed
that block had a significant (p<0.01) effect with medium exposure (34.46 + 12.46
cm) and open (34.03 + 12.11 c¢m) resulting in higher means than deep shade.
Fertitizer also had a significantly effect, with “Osmocote” (30.59 + 15.20 cm)
resulting in a higher mean than soluble fertilizer.

Shoot/root ratio dry weight (Figure 21 and Table 3) was lowest with T7
(1.04 £ 0.428 g). Interpretation of all factors (Table 7 and Appendix I, Table 23)
showed that block had a significant (p<0.01) effect with open (1.12 + 0.59 cm)
and medium exposure (1.48 £ 0.81 cm) resulting in lower means than deep shade.
Container type also had a significant effect (p<0.01) with REX trays (1.24 + 0.63
cm) resulting in the lowest mean. Root pruning method had a significant effect (15
<0.05) with root pruning by hand (1.43 + 0.77) resulting in a lower mean than root

pruning by air.

Balakata baccata (Roxb) Ess.
Mean height of seedling at first potting : 11.09+ 4.80 cm
Mean height of seedling after 10 months:  51.49 + 18.06 ¢cm

Survival of seedlings after 10 months ; 68.6%



38

RGR of basal diameter (Figure 22 and Table 4) was highest T12 (215.10 + 53.59).
Interpretation of ali factors (Table 8 and A ppendix I, Table 24) showed that block
was significant (p<0.01) with medium exposure (198.75 + 52.69) and open (187.57
+ 53.59) resulting in higher means than deep shade. Container had a significant (p
<0.01) effect with plastic bags 3 x 7 in. (193.24 + 65.91) resulting in the highest
mean. Root pruning by hand (190.91 + 58.88) resulted in a higher mean than root
pruning by air.

RGR of height (Figure 22 and Table 4) was highest with T5 (351.93 =
112.64 ). Interpretation of all factors (Table 8 and Appendix I, Table 22) showed
that block had a significant (p<0.01) effect with medium exposure (301.27 =
105.12) resulting in the highest mean. Container had a significant (p<0.01) effect
with plastic bags 3 x 7 in. (309.99 + 116.77) resulting in the highest mean and
“Osmocote” fertilizer (287.37 = 106.75) resuited in a higher mean than soluble
fertilizer.

Final basal diameter (Figure 23 and Table 4) was highest for 2 treatments,
T4 (0.66 = 0.13 cm) and T10 (0.66 + 0.16 cm). Interpretation of all factors (Table
8 and Appendix I, Table 26) showed that block had a significant (p<0.01) effect
with open (0.60 £ 0.15 cm) and medium exposure (0.59 + 0.15 ¢m) resulting in a
higher mean than deep shade. Container had significant (p<0.05) effects with
plastic bags 2.5 x 9 in. (0.61 + 0.14 cm) resulting in the highest mean and soluble
fertilizer (0.90 + 0.16 cm) had a higher mean than “Osmocote”.

Final height (Figure 24 and Table 4) was highest the with T10 (62.03 +

8.91 cm). Interpretation of all factors (Table 8 and Appendix I, Table 27) showed
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that block was significant (p<0.01) with medium exposure (57.78 + 19.20 cm)
resulting in the highest mean. Container had a significant (p<0.01) effect with
plastic bags 2.5 x 9 in. (56.56 + 18.08 cm) resulting in a higher mean. Root pruning
by hand (53.54 £ 18.46 cm) had a higher mean than root pruning by air.

Shoot/root ratio of dry weight (Figure 25 and Table 4) had the
lowest mean with T5 (0.72 + 0.71). Interpretation of all factors (Table 8 and
Appendix I, Table 28) showed that block had a significant (p<0.01) effect, with
medium exposure (4.12 + 1.90) resulting in the lowest mean. Container type was
also significant (p<0.01) with REX trays (5.23 + 3.87) resulting in the lowest
mean. Fertilizer type was significant (p<0.05), with soluble fertilizer (1.43 + 0.77)

resulting in a lower mean than “Osmocote”.

Horsfieldia thorelii Lec.
Mean height of seedling at first potting : 13.39+ 248 cm
Mean height of seedling afier 10 months: 30.73+ 898 cm

Survival of seedlings after 10 months : 91.67%

RGR of basal diameter (Figure 26 and Table 5) was highest with TS (77.5 +
33.15). Interpretation of all factors (Table 9 and Appendix I, Table 29) showed that
block had a significant (p<0.01) effect with medium exposure (65.40 = 29.59) and
open (64.37 £ 34.95) resulting in higher means than deep shade. Root pruning by
air (66.59 + 33.02) resulted in a significantly higher mean than root pruning by

hand.
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RGR height (Figure 26 and Table 5) was highest with TS (132.66 +
54.42). Interpretation of all factors (Table @ and Appendix I, Table 30) showed that
block had a significant (p<0.01}) effect with medium exposure (126.03 + 39.78) and
open (115.96 + 46.96) resulting in having higher means than deep shade. Container
had a significant (p<0.01) effect, with plastic bags 3 x 7 in (124.27 + 45.22)
resulting in the highest mean.

Final basal diameter (Figure 27 and Table 5) was highest with T5 (0.71+
0.15 cm). Interpretation of all factors (Table 9 and Appendix I, Table 31) showed
that block had a significant (p<0.01) effect, with medium exposure (0.67+0.10
cm) and open (0.65+0.12 cm) having higher means than deep shade. Container also
had a significant (p<0.01) effect, with plastic bags 3 x 7 in. (0.66::0.13 cm) having
the highest mean. Root pruning by air (0.66+0.12 cm) resulted in a significantly
higher mean than root pruning by hand.

Final height (Figure 28 and Table 5) was highest with T11 (35.25+£9.20
cm). Interpretation of all factors (Table 9 and Appendix I, Table 32) showed that
block had a significant l(p<0.01) effect, with medium exposure (35.98+8.7 cm)
resulting in the highest mean. With regard to container, plastic bags 3 x 7 in.
(33.51£9.95 cm) resulted in the highest mean. “Osmocote” (31.78+9.23 c¢cm)
resulted in a significantly higher mean than soluble fertilizer.

Shoot / root ratio based on dry weight (Figure 29 and Table 5) was
lowest with T8; (1.52 £ 0.45 Yand T10; (1.52 + 0.37) Interpretation of all factors
(Table 9 and Appendix I, Table 33) showed that a block had a significant (p<0.01)
effect with open (1.53 + 0.39) resulting in the lowest mean. Fertilizer type had a

significant (p<0.01) effect with soluble fertilizer (1.62 + 0.44) resulting in a lIower
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mean than “Osmocote”. Root pruning had a significant effect (p< 0.01) with by

hand pruning (1.65 £ 0.56) resulting in a lower mean than root pruning by air.

Seedling Quality Index

The seedling Quality Index (SQI) (Table 14) for Artocarpus lakoocha was
highest with plastic bags 3 x 7 in.+ “Osmocote” + root pruning by hand (0.352). _
SQI for Balakata baccata (Table 15) was highest with plastic bags 2.5 x 9 in. +
soluble fertilizer + root pruning by hand (0..376). SQI for Horsfieldia thorelii
(Table 16) highest with REX tray + “Osmocote” + root pruning by air (0.479).

Highest SQI averaging across all study species (Table 17) was in plastic
bags 3 x 7 in + “Osmocote” + root pruning by air (0.577) and plastic bags 3 x 7 in

+ “Osmocote” + root pruning by hand (0.579).

Benefit value

Benefit value (Table 18), which relates seedling characteristics with
production costs per seedling per season, was highest for Arfocarpus lakoocha
with REX trays + “Osmocote” + root pruning by hand (0.408) for Balakata
baccata with plastic bags 2.5 x 9 in + soluble fertilizer + root pruning by hand
0.560) and for Horsfieldia thorelii with REX trays + “Osmocote” + root pruning
by hand (0.529).

Highest benefit value averaging across all study species was showed in

REX trays + soluble fertilizer + root pruning by hand (0.547).

Root Score (characteristic)
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Root score 1: tap root straight and physically strong growing downwards to
the bottom of containers (Figure 30).

Root score 2: branching tap root or very sinuous sometime without a tap
root, but roots still grow downwards to the bottom of container (Figure 31).

Root score 3: tap root start vertically growing downwards and go down to
bottom of container when touch inner surface of container (Figure 32).

Root score 4: tap root twisted upwards, but development straight down to
the bottom of container (Figure 33).

Root score 5: tap root straight upward but coiled like container shape at
bottom (Figure 34).

Root score 6: tap root hooked at start and coiled shape like bottom of
container at bottom (Figure 35).

For Artocarpus lakoocha T1 resulted in the lowest mean root score of 2.4
(Table 11).

For Balakata baccata T5 resulted in the lowest mean root score of 2.1
( Table 12).

Yor Horsfieldia thorelii T1 resulted in the lowest mean root score of 1.333
(Table 13).

REX trays, the highest root score frequency was root score 1, with plastic
bag 2.5 x 9 in, the highest root score frequency was root score 3 and plastic bag 3 x
7 in, the highest root score frequency was root score 2.

The best root characteristics were obtained with REX trays and root

pruning by air.
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The cheapest treatment (Table 2) was REX trays, with root pruning by hand

and soluble fertilizer, 0.646 baht per seedling per season.

Seedlings Description

Artocarpus lakoocha Roxb. (MORACEAE)

The description is based on seedling grown at Forest Restoration Unit

nursery. The large seediings 10 months old, 37 cm tall (CMU Herbarium, voucher
Jitlam S129bl), small seedlings 25 - 56 days old, 8 - 14 cm tall (CMU Herbarium,
voucher Jitlam S129b2), very small in liquid collection 1-25 days old, 1-10 cm tall.

The stage of development are in Figure 15.

germination;

testa:

endosperm:
cotyledons:
cotyledonary petiole:
epicotyl:

cotyledonary leaves:

seedling leaves:

hypocotyl:

hypogeal (Horsfieldia type (de Vogel, 1979))

thin, brown with darker brown lines

smooth, cream

plano-convex, cream, 10 -15x 8 — 10 mm

distinct, white, 4 mm long, 2 mm thick

often paired or branched above the base, one frequently
aborting; straight, green; with 4 spirally arranged, scale-
like/subulate prophylls, 1 mm long, all parts finely white
hispidulous

minute, inside the seed

spiral, simple, blade ovate, apex acuminate, base obtuse,
finely serrulate, midnerve distinct, secondary veins pinnate,
subopposite, 5 on each side of the midrib, arching, finer
veins reticulate, spsrely and finely hispidulous on bioth sides,
stipules, liner, hispidulous, 1.5 mm long

noneg
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roots: radicle straight, thin, sinuous white, 1 mm diameter, after 5
days, becoming yellow, secondary roots, fibrous, white,

becoming yellow with age, branching

Balakata baccata (Roxb) Ess. (EUPHORBIACEAE)

The description is based on seedling grown at Forest Restoration Unit
nursery. The large seedlings 8 months olds, 28-32 cm tall (CMU Herbarium,
Voucher Jitlam S015b1), small seedlings 2-18 days old, 2-6 c¢m tall, (CMU
Herbarium, Voucher Jitlam S015b2), small and very small seedling in liquid
collection 1-25 days old, 1-10 cm tall. Stage of development are in Figure 16.

germination: epigeal

testa: hard, black; tegunient firm, soft, white

cotyledon: cryptocotyledonary, thick, white, disappear after germinate
2-3 days

epicotyl: initially reflexed and becoming straight 5 days after

germination, green and becoming red or pink with age

cotyledonary leaves: opposite, blades elliptic both ends rounded, entire, main
venation, obscure, with 5-6 parallel veins, forking near the
tips, finer venation indistinct, 7 x 12 mm, light green or
cream becoming green with age, petiole 2-3 mm long

embryo leaves: opposite, simple, blades ovate; apex acute, base rounded;
entire, 9 x 12 mm, in older nodes becoming elliptic; apex
acute, base peltate, 17 x 28 mm, midnerve with, primary vein
soft 5-6 pairs of opposite, distinct, secondary vein finely,
reticulate, above dark green, below light green, petiole light
green, 8 mm long, grablous

seedling leaves: spiral, morphologically similar to the embryo leaves, but
larger

hypocotyl: base white, middle pink or dark red, apex light green
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root: radicle stightly sinuous, cream becoming pale yellow

>

straight with age, 1 mm diameter after 20 days

Horsfieldia thorelii Lac. (MYRISTICACEAE)

The description is based on seedling grown at Forest Restoration Unit
nursery.The large seedlings 10 months olds, 28-35 cm tall (CMU Herbarium,
Voucher Jitlam S236b1). Liquid collection age 5 days and 30 days, 8 and 40 ¢m
tall. Stage of development are in Figure 17.

germination: hypogeal (Horsfleldia type (de Vogel, 1979))
teata: hard, mottled brown and gray, 0.5 mm thick
cotyledons: not seen, microscopic, remaining in the seed
endosperm: ruminate, white with brown fines

cotyledonary petiole: stout, 8 mm long, 5 mm thick, brown after 30 days

epicotyl: straight, stout, green, glabrous; with 34 spirally arranged,
scale-like/subulate prophylls, lowest one 4 mm long, these
becoming green and larger distally

hypocotyl: hardly distinct, represented by a dark brown ring between the
insertion of the cotyledonary petiole and top of the radical

seedling leaves: spirally arranged, simple, spaced; blades elliptic apex obtuse,
base acute, entire; midnerve distinct, flat dorsaily, raised
ventrally; secondary veins pinnate, subopposite, 6-7 on each
side of the midrib; arching; finer veins reticulate; glossy dark
green dorsally, glossy green underneath; petioles light green,
4-5 mm long; very immature leaf parts with fine, brown,
stellate indumentum, glabrescent

stipules: none

roots: radical straight, stout, light brown, 3 mm diameter after 30

days; secondary roots fibrous, 1 mm diameter
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Figure18. Relative Growth Rate (RGR) of basal diameter

20 NE1BDE percent per year of Artocarpus lakoocha. IR o e
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Figure 19. Final basal diameter of Artocarpus lakoocha.
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, Figure 21. Shoot/root ratio of Artocarpus lakoocha.
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Figure 22. Relative Growth Rate (RGR) of basal diameter and —
\BRGR of basal daimeter |
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height percent per year of Balakata baccata.
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Figure 26. Relative Growth Rate (RGR) of basal diameter and

height percent per year of Horsfieldia thorelii. ~ |MRGR of basal dsimeter
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Figure 27. Final basal diameter of Hosfieldia thorelii.
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Figure 30. Root score 1

Figure 31. Root score 2
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Figure 32. Root score 3

Figure 33 Root score 4



Figure 35. Root score 6
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