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ABSTRACT

Background and Objectives: Seedlings growth and morphological characteristics are important for selecting for forest
restoration and biodiversity conservation. This study aimed to clarify seed germination rate and seedling growth, while,
morphological characters use for dichotomous key in lower montane forest at Doi Suthep-Pui National Park, Chiang
Mai Province.

Methodology: Seeds of fruited tree species in the permanent plot and surrounding were collected, total of 38 species,
34 genera, and 23 families. All seeds size and weight were measured, then, seed germination rate was done in the
nursery. Germination patterns were recorded using cotyledon leaf. Seedling height and root collar growth, and survival
were monitored every 7 day. Germination rate, growth and survival of seedlings and dichotomous key were analyzed.
Main Result: Only 16 species of 12 genera and 12 families had germinated which species of Podocarpus neriifolius
had highest germination rate (100%), followed by Prunus cerasoides (87%), and Holoptelea integrifolia (73%).
Two seed germination types were detected; epigeal (cotyledons emerge above the soil), 10 species, and hypogeal
(cotyledons remain below the soil), 6 species. Eight cotyledon leaf shapes were categorized which divided into simple
leaf (11 species) and compound leaves (5 species). Leaf arrangements were classified into three types: opposite (2
species), alternate (9 species), and whorled (5 species). This information is useful for dichotomous key establishment.
Conclusion: The potential of seed germination and seedling survival are important on selecting appropriate species for
preparing seedlings for forest restoration. The seedling dichotomous key obtained from the study is useful for collecting
seedlings that found in forest understories. Therefore, selecting species with high germination rates, low mortality rates,
and fast-growing species, such as Prunus cerasoides, is a key criterion in choosing suitable species for forest restoration.
This species can be used as nurse trees to facilitate the suitable environments on establishment of native trees.

Keywords: Seed morphology, forest restoration, germination rate, type of germination
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Figure 2. The cotyledon shape grown from seeds in the nursery; A = Reniform, B = Oblong, C = Serrated,

D = Linear, E = Orbicular, F = ovate, G = Obovate and H = Elliptic
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Appendix Table 1. Morphology of seeds of the studied plants.

Seed size First leaf size
No Botanical name Family Width Length Thickness Weight Root collar Width length
height (cm)
(mm) (mm) (mm) (2 diameter (mm) (mm)

1 Holoptelea integrifolia ULIMACEAE 0.86+0.88 14.10+1.54 1.40+0.20 0.04+0.01 0.84+0.57 11.03£7.0 21.52+14.98 25.46+17.67
2 Eribotrya bengalensis LAURACEAE 8.78+0.83 9.57+1.43 6.84+1.17 0.47+0.07  0.14+0.38 2.10+5.41 5.77+14.87 5.46+15.49
3 Schima wallichii (DC.) THEACEAE 6.010.79 9.77+1.17 0.21+0.14 0 0.05+0.25 0.50+2.71 0.81+4.36 1.36+7.32
4 Prunus cerasoides ROSACEAE 6.47+0.43 9.36+0.37 5.21+0.30 0.18+0.02 1.1540.42 22.52+11.37 47.12+25.36 65.99+27.05
5 Podocarpus neriifolius PODOCARPACEAE 9.44 £0.30 10.90 £0.42 9.11+0.32 0.71+0.06 1.9240.21 6.49+1.49 35.18+8.84 56.52+9.23
6 Protium serratum Engl. BURSERACEAE 9.55+0.51 6.80+0.58 8.78+0.57 0.39+0.04  0.9+1.25 4.80+14.37 6.80+20.31 24.20+34.75
7 Adenanthera pavonina FABACEAE 6.27+0.41 6.67+0.35 4.25+0.32 0.13£0.01 1.0+0.84 6.70+12.3 12.00+23.36 34.10+30.32
8 Balakata baccata EUPHORBIACEAE 4.75+0.13 6.57+0.34 4.54+0.12 0.08+0.01 1.0240.98 13.45+12.94 19.13+18.45 38.06+36.82
9 Acrocarpus fraxinifolius FABACEAE 4.40+0.24 6.30+0.43 1.40+0.11 0.04+0.01  0.9+0.64 10.40+9.9 13.70+13.79 28.60+21.49
10 Melia azedarach MELIACEAE 3.71+0.78 12.10+1.10 2.48+0.18 0.05+0.01  0.36+0.72 6.01+18.0 16.62+19.99 16.50+34.27
11 Litsea grandis Hook.f. LAURACEAE 23.12429.31 25.59+3.00 46.73+2.37  4.50+1.03  2.4+1.50 35.40423.54 71.10+46.83 71.10+46.83
12 Artocarpus rigidus MORACEAE 8.31x1.12 12.02+1.20 6.22+0.85 0.40+0.09  0.60.75 10.10+12.00 18.30422.15 18.30+22.15
13 Cinnamomum porrectum ~ LAURACEAE 9.70+12.9 11.97+1.22 6.56+0.56 0.34+0.06  0.9+1.08 11.80+15.56 21.00+27.21 21.00+27.21
14 Mesua ferrea L. CALOPHYLLACEAE 19.52+43.14 27.79+2.76 13.92+3.32 3.12+0.64  0.63+1.06 8.41+15.4 20.45+37.23 20.45+37.23
15 Caesalpinia sappan Linn ~ FABACEAE 11.70+0.7 18.50+0.70 5.40+0.40 0.09+0.10  0.1+0.36 3.66+14.0 3.47+13.29 3.47+13.29
16 Syzygium nervosum MYRTACEAE 6.10+0.41 11.27+0.95 6.27+0.44 0.40+0.07  0.6+0.65 3.90+6.44 7.60+12.65 7.60+12.65
17 Ficus altissima Blume. MORACEAE 0 0 0 0 - - - -

18 Betula alnoides BETULACEAE 0 0 0 0 - - - -

19 Albizia chinensis ( FABACEAE 4.50+0.29 6.20+0.36 0.20+0.12 0.05+0.01 - - - -

20 Styrax benzoin Dryand STYRACACEAE 9.35+1.82 13.79+17.06 8.17+0.95 0.57+0.11 - - - -

21 Diospyros glandulosa EBENACEAE 8.10+0.32 14.52+0.71 3.65+0.28 0.31+£0.04 - - - -

22 Nyssa javanica (BL). NYSSACEAE 10.78+12.90 13.39+0.79 3.46+0.33 0.27+0.03 - - - -

23 Fernandoa adenopha BIGNONIACEAE 4.26+0.36 5.38+0.60 3.09+0.48 0 - - - -

24 Garcinia cowa Roxb. Ex ~ CLUSIACEAE 14.05+1.45 21.39+1.88 10.17+1.89 1.60+0.57 - - - -

25 Ficus semicordata MORACEAE 0 0 0 0 - - - -

26 Ficus racemosa L. MORACEAE 0 0 0 0 - - - -

27 Polyyalthai evecta ANNONACEAE 14.90+2.0 26.40+1.60 12.20+0.80 3.30+0.30 - - - -

28 Adinandra integerrima PENTAPHYLACACEAE 0 0 0 0 - - - -

29 Ficus hirta Vahl. MORACEAE 0 0 0 0 - - - -

30 Choerospondias axillaris ~ ANACARDIACEAE 14.30+1.00 17.50+3.20 14.30+1.10 1.78£0.50 - - - -

31 Antidesma sootepense PHYLLANTHACEAE 4.86+0.62 6.66+0.45 2.96+0.31 0.05+0.01 - - - -

32 Ficus carica MORACEAE 0 0 0 0 - - - -

33 Phyllanthus emblica L. PHYLLANTHACEAE - - - - - - - -

34 Morinda coreia Buch.- RUBIACEAE 3.60+0.40 8.50+1.90 1.60+0.50 0 - - - -

35 Mallotus paniculatus EUPHORBIACEAE 2.20+0.40 2.30+0.10 2.50+0.20 0 - - - -

36 Ostodes paniculata EUPHORBIACEAE 12.50+0.40 13.30+0.50 10.10+0.50 0.85+0.10 - - - -

37 Macaranga denticulate EUPHORBIACEAE 3.40+0.20 3.80+0.10 3.60+0.10 0.04+0.01 - - - -

38 Elaeocarpus stipularis ELAEOCARPACEAE 0.05+0.01 12.10+1.10 2.50+0.20 0.05+0.01 - - - -
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Appendix Figure 1 Type of germination and Morphological of seedlings species in lower montane forest.
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Appendix Figure 1 (continue)
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Litsea grandis
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