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Spermacoce tenuior

Figure 2. Spermacoce tenior seeds extracted from soil ring core
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Figure 3. Seed collection of various plant species from Universitas Andalas Botanical Garden

Figure 4. Various plant species growing from soil ring cores

Based on our observations of the soil seedbank, we found that most of the plants growing were
ground cover species, namely Axonopus compressus, Oplismenus sp., Spermacoce tenior,
Spermacoce alata, and Cyperus compressus. Meanwhile, woody plants consisted of only two
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types, Ficus sp. and Macaranga sp. Most of these ground cover plants are invasive species in
Indonesia. This phenomenon is likely due to the characteristics of tropical forest plant seeds that
tend to be recalcitrant, making them difficult to store for long periods or grow in a soil seedbank.

Recalcitrant seeds have a high water content and generally cannot undergo dehydration
without being damaged. Therefore, these seeds are difficult to store under dry conditions and
require special storage conditions that maintain certain levels of humidity and temperature. This
makes the conservation and storage of tropical forest plant seeds a particular challenge.To address
this issue, further studies are needed on the characteristics of tropical forest plant seeds in
Indonesia. This research should include identifying seed types that are recalcitrant and determining
effective storage methods. Additionally, it is important to understand the environmental factors
that affect the viability and dormancy of these seeds. Thus, conservation efforts for endangered
plants can be carried out more effectively through better seed storage and germination practices.

The development of appropriate seed storage technologies, such as cryopreservation
techniques or low-temperature storage with controlled humidity, can be a solution to the challenges
of storing recalcitrant seeds. Moreover, training and capacity building for human resources in seed
management are also crucial aspects in supporting the conservation of tropical forest plants in
Indonesia. With these steps, it is hoped that conservation efforts and the preservation of Indonesia'’s
biodiversity can proceed more optimally.

Table 1. Characteristics of Various Indonesian Plant Seeds

Nu reden Storage IUCN
m Properties STATUS

1 | Actinidiaceae Saurauia nudiflora Ortodoks LC

2 | Actinidiaceae Saurauia cauliflora DC. Ortodoks VU

3 | Actinidiaceae Saurauia pendula Blume Ortodoks LC

4 | Adoxaceae Viburnum sp. Ortodoks -

5 | Alangiaceae Alangium chinense (Lour.) Harms. Uncertain -

6 | Amaryllidaceae Clivia miniata Regel. Uncertain -

7 | Anacardiaceae Dracontomelon dao (Blanco) Merr & Rolfa Rekalsitran LC

8 | Annonaceae Polyalthia subcordata (Blume) Blume Rekalsitran NT

9 | Apocynaceae Dyera lowii Hoof.f. Intermediet -
10 | Apocynaceae Dyera polyphylla (Miq.) Steenis Intermediet VU
11 | Apocynaceae Tabernaemontana sphaerocarpa Blume. Ortodoks LC
12 | Aquifoliaceae llex cymosa Blume Ortodoks LC
13 | Araceae Arisaema filiforme (Reinw.) Blume. Ortodoks LC
14 | Araliaceae Arthrophyllum diversifolium Blume Ortodoks LC
15 | Araliaceae Schefflera scandens (Blume) R.Vig. Ortodoks LC
16 | Araucariaceae Agathis loranthifolia Salisb Rekalsitran -
17 | Araucariaceae Agathis dammara (Lamb.) Rich. & A.Rich Rekalsitran VU
18 | Araucariaceae Araucaria angustifolia(Bertol.) Kuntze Rekalsitran CR




AWILD

Alponsin Alponsin (2023)

19 | Araucariaceae Aracauria cunninghamii Mudie Intermediet -
20 | Araucariaceae Araucaria columnaris Hook.T. Intermediet LC
21 | Arecaceae Areca vestiaria Giseke. Rekalsitran -
22 | Arecaceae Calamus manan Migq. Rekalsitran -
Arecaceae Archontophoenix alexandrae (F.Meuell.) Rekalsitran
23 H.Wendl. & Drude. LC
24 | Arecaceae Calamus ciliaris Blume. Rekalsitran LC
25 | Arecaceae Calamus reinwardtii Mart. Rekalsitran -
26 | Arecaceae Calamus sp. Rekalsitran -
27 | Arecaceae Chamaedorea oblongata Mart. Rekalsitran VU
28 | Arecaceae Daemonorops rubra (Reinw. ex Mart.) Rekalsitran -
29 | Arecaceae Pinanga coronata (Blume ex Mart.) Blume. Rekalsitran =
30 | Arecaceae Pinanga javanica Blume. Rekalsitran -
31 | Arecaceae Ptychosperma sp. Rekalsitran -
32 | Aristolochiaceae Aristolochia sp. Ortodoks -
33 | Asparagaceae Eucomis comosa (Houtt.) Wehrh. Ortodoks -
34 Asteraceae ﬁﬂeogiclv.noa grandiflora (DC.) Sch. Bip. ex Ortodoks P
35 | Balsaminaceae Impatiens platypetala Lindl. Ortodoks LC
36 | Begoniaceae Begonia lepida Jack. Ortodoks -
37 | Berberidaceae Berberis nepaulensis (DC.) Spreng. Ortodoks -
38 | Caesalpiniaceae Bauhinia variegata L. Ortodoks LC
39 | Caesalpiniaceae Caesalpinia gillesi (Hook.) Dietr. Ortodoks -
40 | Caesalpiniaceae Caesalpinia spinosa (Molina) Kuntze Ortodoks -
41 | Caesalpiniaceae Gleditsia fera (Lour.) Merr. Ortodoks =
” Caesalpiniaceae .;Zl:ggbcill.dymobotrya (Fresen.) H.S.Irwin & Ortodoks p
43 | Caesalpiniaceae Senna obtusifolia (L.) H.S.Irwin & Barneby. Ortodoks LC
44 | Caesalpiniaceae Bauhinia corymbosa Roxb. Ortodoks -
45 | Calophyllaceae Calophyllum inophyllum L. Intermediet LC
46 | Calophyllaceae Mesua ferrea Rekalsitran LC
47 | Caprifoliaceae Viburnum odoratissimum Ker Gawl. Ortodoks LC
48 | Commelinaceae Commelina paludosa Blume. Ortodoks -
49 | Cucurbitaceae Melothria leucocarpa (Blume) Coegn. Ortodoks -
50 | Cupressaceae Cupressus lusitanica Mill. Ortodoks LC
51 | Dipterocarpaceae Anisoptera marginata Korth. Rekalsitran VU
52 | Dipterocarpaceae Anisoptera megistocarpa Slooten Rekalsitran NT
53 | Dipterocarpaceae Dipterocarpus alatus Roxb. ex G.Don Intermediet VU
54 | Dipterocarpaceae Dipterocarpus borneensis Slooten Rekalsitran NT
55 | Dipterocarpaceae Dipterocarpus grandiflorus (Blanco) Blanco Intermediet EN
Dipterocarpaceae Anthoshorea javanica (Koord. & Valeton) Rekalsitran
56 P.S.Ashton & J.Heck. -
- T r— T;Il;::fhorea leprosula (Mig.) P.S.Ashton & Rekalsitran .




AWILD

Alponsin Alponsin (2023)

Dipterocarpaceae

Rubroshorea pinanga (Scheff.) P.S.Ashton &

Rekalsitran

58 J.Heck. LC
59 | Dipterocarpaceae Dipterocarpus intricatus Dyer Rekalsitran EN
Dipterocarpaceae Dryobalanops sumatrensis (J.F. Gmel.) .

60 Kosterm Intermediet VU
61 | Dipterocarpaceae Dryobalanops lanceolata Burck. Rekalsitran LC
62 | Dipterocarpaceae Hopea mengarawan Miq. Rekalsitran VU
63 | Dipterocarpaceae Hopea odorata Roxb. Rekalsitran VU
64 | Dipterocarpaceae Hopea parvifolia (Warb.) Slooten Rekalsitran EN
65 | Dipterocarpaceae Parashorea malaanonan Merr. Rekalsitran LC
66 | Dipterocarpaceae Shorea fallax Meijer Rekalsitran LC
67 | Dipterocarpaceae Shorea gibbosa Brandis Rekalsitran VU
68 | Dipterocarpaceae Shorea selanica Rekalsitran VU
69 | Dipterocarpaceae Vatica odorata(Griff.) Symington Rekalsitran LC
70 | Ebenaceae Diospyros celebica Bakh. Rekalsitran Vu
71 | Elaeocarpaceae Elaeocarpus pierrei Koord. & Valeton. Rekalsitran LC
72 | Elaeocarpaceae Sloanea sigun (Blume) K.Schum. Rekalsitran LC
73 | Elaeocarpaceae Elaeocarpus angustifolius Blume. Rekalsitran LC
74 | Ericaceae Vaccinium korthalsii Miq Uncertain -

75 | Euphorbiaceae Homalanthus giganteus Zoll. & Moritzi Ortodoks LC
76 | Euphorbiaceae Vernicia montana Lour. Ortodoks LC

Bl Endospermum moluccanum (Teijsm. & Binn.) Ortodoks

77 Kurz. LC
78 | Fagaceae Castanopsis argentea (Blume) A.D.C Rekalsitran EN
79 | Fagaceae Lithocarpus elegans Blume Rekalsitran LC
80 | Fagaceae Quercus griffithii Hook.f. & Thomson ex Miq. | Rekalsitran LC
81 | Fagaceae Castanopsis tungurrut (Blume) A.DC. Rekalsitran EN
82 | Flacourtiaceae Flacourtia rukam Zoll. & Moritzi. Ortodoks LC
83 | Hamamelidaceae Altingia excelsa Noronha. Uncertain LC
84 | Hydrangeaceae Dichroa febrifuga Lour. Ortodoks -

85 | Lamiaceae Gmelina arborea Roxb Intermediet LC
86 | Lamiaceae Vitex cofassus Reinw. Rekalsitran LC
87 | Lamiaceae Coleus galeatus (Vahl) Benth. Uncertain -

88 | Lauraceae Eusideroxylon zwageri T.et B. Rekalsitran VU
89 | Lauraceae Cinnamomum camphora (L.) J.Presl. Rekalsitran LC
90 | Lauraceae Cryptocarya chinensis Rekalsitran LC
91 | Lauraceae Cryptocarya ferrea Blume. Rekalsitran LC
92 | Lauraceae Cryptocarya laevigata Blume. Rekalsitran LC
93 | Leguminosae Zapoteca tetragona (Willd.) H.M. Hern. Ortodoks LC
94 | Leguminosae Flemingia macrophylla (Willd.) Merr. Ortodoks -

95 | Lythraceae Duabanga moluccana BL. Intermediet LC
96 | Magnoliaceae Magnolia ovalis (Miq.) Figler Rekalsitran DD
97 | Magnoliaceae Magnolia champaca (L.) Baill. ex Pierre Intermediet LC
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98 | Magnoliaceae Magnolia liliifera var. Liliifera (L.) Baill. Ortodoks LC

99 | Magnoliaceae Magnolia blumei Ortodoks LC
100 | Magnoliaceae Magnolia sp. Ortodoks -
101 | Malvaceae Pterygota alata R.Br. Rekalsitran -
102 | Malvaceae Sterculia foetida Linn. Intermediet LC
103 | Malvaceae Sida rhombifolia L. Ortodoks -
104 | Melastomataceae Melastoma malabathricum L. Ortodoks -
105 | Melastomataceae Medinilla speciosa Blume. Ortodoks -
106 | Meliaceae Azadirachta excelsa (Jack) Jacobs Rekalsitran LC
107 | Meliaceae Azadirachta indica A.Juss Rekalsitran LC
108 | Meliaceae Khaya anthotheca (Welw.) C.DC. Intermediet VU
109 | Meliaceae Toona sureni (Blume) Merr. Intermediet LC
110 | Menispermaceae Limacia cerasifera Becc. Uncertain -
111 | Mimosaceae Calliandra calothyrsus Meisn. Ortodoks -
112 | Mimosaceae Calliandra sp. Uncertain -
113 | Mimosaceae Enterolobium timbouva Mart. Ortodoks LC
114 | Mimosaceae Acacia caffra (Thunb.) Will. Ortodoks LC
115 | Moraceae Ficus ampelas Burm.f. Ortodoks LC
116 | Moraceae Ficus cuspidata Reinw. ex Blume. Ortodoks LC
117 | Moraceae Ficus deltoidea Jack. Ortodoks LC
118 | Moraceae Ficus fistulosa Reinw. ex Blume. Ortodoks LC
119 | Moraceae Ficus ribes Reinw. ex Blume. Ortodoks =
120 | Moraceae Ficus variegata Blume. Ortodoks LC
121 | Moraceae Maclura cochinchinensis (Lour.) Corner. Ortodoks -
122 | Myrsinaceae Embelia pergamacea A.DC. Ortodoks -
123 | Myrtaceae Callistemon formosus S.T.Blake. Ortodoks -
124 | Myrtaceae Callistemon polandii F.M.Balley . Ortodoks -
125 | Myrtaceae Rhodomyrtus tomentosa (Aiton) Hassk. Ortodoks LC
126 | Myrtaceae Syzygium polycephaloides (C.B.Robinson) M | Rekalsitran -
. Wi {B(Zgif‘.ostemon chrysanthus F.Muell ex Ortodoks _
128 | Papaveraceae Ormosia penangensis Ridl. Ortodoks LC
129 | Papaveraceae Bocconia frutescens L. Ortodoks LC
130 | Papilionaceae Erythrina abyssinica Lam. Ortodoks LC
131 | Papilionaceae Sophora tomentosa L. Ortodoks LC
132 | Phyllanthaceae Bridelia insulana Hance. Ortodoks LC
133 | Phyllanthaceae Antidesma tetrandum Blume. Ortodoks -
134 | Podocarpaceae Podocarpus imbricatus Blume Rekalsitran LC
135 | Polygalaceae Polygala venenosa Jack. Ortodoks -
136 | Primulaceae Ardisia crenata (Sims.) Little. Rekalsitran -
137 | Primulaceae Ardisia crispa (Thunb.) A.DC. Rekalsitran -
138 | Primulaceae Ardisia fuliginosa Blume. Rekalsitran -
139 | Primulaceae Ardisia javanica A.DC. Rekalsitran -
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140 | Primulaceae Ardisia polysticta Miq. Rekalsitran LC
141 | Primulaceae Ardisia solanace (Pair.) Roxb. Rekalsitran LC
142 | Primulaceae Ardisia villosa Roxb. Rekalsitran -
143 | Primulaceae Rapanea hasseltii (Blume ex Scheff.) Mez. Rekalsitran LC
144 | Proteaceae Macadamia ternifolia F.Muell. cv Kokensos. | Uncertain EN
145 | Proteaceae Macadamia integrifolia Maiden & Betche. Uncertain VU
146 | Rhamnaceae Maesopsis eminii Engl. Intermediet LC
147 | Rhizophoraceae Rhizophora apiculata Bl. Rekalsitran LC
148 | Rosaceae Rhaphiolepis indica (L.) Lindl. ex Ker. Ortodoks LC
149 | Rosaceae Rhaphiolepis integrifolia Maiden & Betche. Ortodoks -
150 | Rosaceae Rubus fraxinifolius Ortodoks -
151 | Rubiaceae Lasianthus capitatus Blume Uncertain =
152 | Rubiaceae Lasianthus laevigatus Blume. Uncertain -
153 | Rubiaceae Lasianthus puppureus Blume. Uncertain -
154 | Rubiaceae Lasianthus rigidus Miq. Uncertain -
155 | Rubiaceae Lasianthus stercorarius Uncertain LC
156 | Rubiaceae Moycetia cauliflora Reinw Ortodoks -
157 | Rubiaceae Pavetta montana Reinw. ex Blume Ortodoks LC
158 | Rubiaceae Psychotria angulata Korth Ortodoks LC
159 | Rubiaceae Psychotria montana Ortodoks LC
160 | Rutaceae Acronychia pedunculata (L.) Mig. Rekalsitran LC
161 | Rutaceae Clausena excavata Burm.f. Rekalsitran LC
162 | Santalaceae Santalum album Linn Intermediet LC
163 | Sapindaceae Pometia pinnata Forest) Rekalsitran LC
164 | Sapindaceae Schleichera oleosa Merr. Intermediet LC
165 | Sapindaceae Acer laurinum Hassk. Ortodoks LC
166 | Sapindaceae Allophylus cobbe (L.) Raeusch. Ortodoks -
167 | Sapotaceae Manilkara kauki Dubard Intermediet DD
168 | Sapotaceae Palaquium rostratum (Migq.) Burck Rekalsitran LC
169 | Solanaceae Solanum macrantha Dunal. Ortodoks -
170 | Staphyleaceae Turpinia sphaerocarpa Hassk. Uncertain -
171 | Sterculiaceae Sterculia subpeltata Blume. Ortodoks =
172 | Styracaceae Styrax benzoin Dryand Intermediet LC
173 | Symplocaceae Symplocos costata (Blume) Choisy. Uncertain VU
174 | Tetramelaceae Octomeles sumatrana Migq. Intermediet LC
175 | Theaceae Camellia sinensis (L.) Kuntze. Intermediet DD
176 | Theaceae Gordonia excelsa Blume. Ortodoks LC
177 | Theaceae Pyrenaria serrata Blume. Uncertain LC
178 | Theaceae Schima wallichii (DC.) Korth. Rekalsitran LC
179 | Thymelaeaceae Aquilaria malacensis Lam. Rekalsitran -
180 | Thymelaeaceae Gonystylus bancanus (Miq.) Kurz Rekalsitran CR
181 | Ulmaceae Celtis philippinensis Blanco. Ortodoks =
182 | Urticaceae Boehmeria diversifolia (Blume) Miq. Ortodoks -
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183 | Urticaceae Maoutia diversivolia Blume. Ortodoks -
184 | Urticaceae Oreocnide rubescens (Blume) Mig. Ortodoks LC
185 | Urticaceae Procris sp. Ortodoks -
186 | Vitaceae Tetrastigma sp. Ortodoks -
187 | Zingiberaceae Alpinia malaccensis (Burm.f.) Roscoe. Ortodoks DD
188 | Zingiberaceae Geocharis rubra Ridl. Rekalsitran EN
189 | Zingiberaceae Hedychium roxburghii Blume Ortodoks EN
190 | Zingiberaceae Zingiber album Nurainas Rekalsitran EN
191 | Rutaceae Swinglea glutinosa Rekalsitran -
192 | Dioscoreaceae Tacca palmata Ortodoks -
193 | Begoniaceae Begonia longifolia Blume. Ortodoks -

Characteristics of Seeds of Several Types of Plants
in Indonesia
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Figure 5. Characteristics of Seeds of Various Plant Types in Indonesia

From the image above, it can be observed that the most prevalent seed characteristic among Indonesian
plants is orthodox, followed by recalcitrant with 72 species. This reflects that a significant number of plants
are threatened due to the low availability of seeds that cannot be stored using conventional methods.
These seeds require specialized storage, such as cryopreservation. Alternatively, providing seeds directly
could be a solution, but this remains a challenge due to the lack of information on the flowering periods
of plants in Indonesia and the absence of a dedicated database accessible to the public or researchers.
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Figure 6. Seed Characteristics and IUCN Status

From this image, it can be seen that most of the plants listed in Table 1 are classified as LC (Least Concern),
and 71 other species are not listed in the IUCN Red List. Recalcitrant seeds have the highest number of
IUCN status listings among the types, including Critically Endangered (2 species), Data Deficient (1
species), Endangered (6 species), Least Concern (31 species), Near Threatened (4 species), and Vulnerable
(9 species). This highlights the need for attention to the provision and conservation of recalcitrant plants,
especially endemic or endangered species.
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Several tools (cash donations) previously provided by IDEA WILD, including compound microscopes,
microscope cameras, and stereo microscopes, have been very useful for us and have resulted in several
public presentations, as listed below. These tools are not only used by biology students for insect and bee
pollen identification but have also proven to be invaluable assets in their research efforts. Their
functionality greatly enhances their ability to conduct in-depth studies, and we deeply appreciate the
significant support provided. The positive impact on their work is greatly acknowledged, and we extend
our sincere gratitude for the continued assistance.
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