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Abstract: The concepts, classification, morphology, distribution and physiological ecology characters in
recalcitrant seeds were reviewed, the reasons of desiccation sensitivity and the adaptability to ecological
environment of recalcitrant seeds were analyzed, its possible evolution status and effective storage technology
were discussed. The development tendency and application prospects for studying on recalcitrant seeds were
proposed. It was suggested that the further researches should be focus on these issues, such as habitat
investigation, establishment and update of plant database in recalcitrant seeds, and analysis of the nature of
recalcitrant seed based on morphological, physiological ecology and molecular biology.
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Table 1 List of part plants with recalcitrant seeds
s i AEE Y A5 22 R
Family Species Life Form Habitat Reference
ARl Aceraceae Acer spp. T W [17]
SRl Alismataceae Sagittaria latifolia H B [17]
Fi#% Amaryllidaceae Lycoris chinensis H W [88]
HMEL Anacardiaceae Mangifera indica T R 6]
75K} Annonaceae Cymbopetalum baillonii ST R [17]
JeATHERF Apocynaceae Hancornia speciosa T R [17]
Landolphia kirkii \Y R [17]
K EFL Araceae Xanthosoma sagittifolium S B [17]
TiEl Araliaceae Hedera helix Vv W, PL [17]
BVERZ Rl Araucariaceae Agathis robusta T R [17]
Araucaria spp. T C [17]
FEAEEL Arecaceae Areca catheca P R [17]
Calamus spp. P B [17]
Cocos nucifera P C [6]
Chrysalidocarpus leuiecens P R [17]
Sabal spp. P R [17]
%%} Asteraceae Acamptopappus spp. S D [17]
AKAEFEL Bombacaceae Durio zibethinus T R 6]
LRl Boraginaceae Cordia alliodora T R [17]
Wbs %l Burseraceae Dacryodes excelsa T R [17]
FANE Caricaeae Jacaratia dolichaula ST R [17]
4 fa %} Ceratophyllaceae Ceratophyllum sp. H A [a7
#F} Chenopodiaceae Chenopodium quinoa H PL [17]
452} Chrysobalanaceae Coupeia polyandra ST R [17]
3 F} Clusiaceae Garcinia mangostana ST R [17]
Symphonia globulifera ST R [17]
{7 FF} Combretaceae Conocarpus erectus ST C [17]
Laguncularia racemosa T C [17]
B AF} Corylaceae Corylus americana ST R [a7
#i7%} Cucurbitaceae Telfaira occidentalis S PL [17]
#%} Cupressaceae Cupressrs macrocarpa ST R [17]
Jefvi#F} Dipterocarpaceae Anisoptera laevis T R [17]
Dipterocarprs spp. T R [17]
Dryobalanops aromatica T R [17]
Hopea spp. T R [6]
Parashorea densiflora T R [17]
Parashorea chinensis T R [57]
Shorea robusta T R [17]
Stemonoporus oblongifolius T R [17]
%} Ebenaceae Diospyros virginiana ST W [17]
#1 %} Elaeocarpaceae Sloanea berteriana T R [17]
Kk} Euphorbiaceae Dalechampia scandens \Y, w [17]
Hevea brasiliensis T R [56]
& Fabaceae Castanospermum australe ST C [17]
Hedysarum fruticosum S PL [6]
731} Fagaceae Lithocarpus densiflorus T W [17]
Castanea dentata T w [75]
Quercus spp. T w [6]
KJRFE} Flacourtiaceae Casearia corymbosa T R [17]
Dovyalis hebecarpa ST PL [17]
Flcourtia indica ST R [17]
Muntingia calabura ST R [17]
L # %} Hippocastanaceae Aesculus hippocastanum ST W 7
JEA} Labiatae Baccaurea ramilflora T H [90]
Cinnamomum iners T H [17]
Nectandra ambigens ST R [17]
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43 (Continued)

# i AT A58 225 3R
Family Species Life Form Habitat Reference
JEJLF} Labiatae Machilus thunbergii ST B [17]
Persea americana S R [6]
T 5Bl Lecythidaceae Bertholletia excelsa T R [17]
Lecythis ampla T R [17]
L FEE R} Lobeliaceae Lobelia sp. s H [17]
LA} Loganiaceae Fagraea fragrans S R [17]
P41 P %} Melastomataceae Michelia champaca T R [17]
Melastoma malabathricum S B [17]
BiAlL Meliaceae Aglaia odorata S R [17]
Turrianthus africana T R [17]
Carapa guianensis T B [17]
Guarea glabra T R [17]
B4 18R} Myrtaceae Amomyrtus lama T R [17]
Eugenia spp. ST R [17]
%%} Moraceae Artocarpus heterophyllus T R [6]
A 55 R Myristacaceae Myristica fragrans ST R [15]
i IE AL Nepenthaceae Nepenthes gracilis E B [17]
i 32 2 Nymphaceae Nymphaea sp. H A [17]
H R Nyssaceae Nyssa aquatica T B [17]
fi 3% SR} Oxalidaceae Averrhoa carambola ST R [17]
Oxalis sp. S w [17]
KR} Oleaceae Ligustrum obtusifolium S H (58]
HAMUEL Piperaceae Piper hispidum S R [17]
AAFE} Poaceae Spartina anglica H c [17]
Zizania aquatica H B [6]
kA%t Podocarpaceae Podocarpus henkelii S w [17]
IR ¥3%%} Potamogentonaceae Potamogeton sp. H B [17]
i A1EF} Pontederiaceae Eichhornia crassipes H A [6]
Lt HRF Proteaceae Macadamia ternifolia ST PL [17]
E % Ranunculaceae Caltha palustris H B [17]
21 FHiR Rhizophoraceae Carallia brachiata ST B [17]
W} Rosaceae Eriobotrya japonica ST W [17]
# %7} Rubiaceae Ixora sp. ST R [17]
Coffea spp. ST H [17]
Posoqueria latifolia ST B [17]
7%} Rutaceae Clausena dentata ST PL [17]
Citrus spp. ST PL [17]
Fortunella japonica ST PL [17]
Clausena lansium ST PL [55]
Vatica mangachapoi S w [6]
7%} Santalaceae Santalum album ST R [17]
76 # TR} Sapindaceae Litchi chinensis ST R [17]
J& 2 -F#} Sapindaceae Euphoria longan ST R [17]
Meliococcus bijugatus ST R [17]
Magonia pubescens ST R [17]
Nephelium lappaceum T R [6]
11 #%} Sapotaceae Calocarpum sapota T R [17]
Chrysophyllum cainito ST R [17]
Manilkara zapota T R [17]
Mimusops spp. T PL [17]
Pouteria ramiffora T R [17]
FEHh ¥R} Scrophulariaceae Quassia indica T R [17]
FEAK} Simaroubaceae Colanitida ST w [17]
FEAAF} Sterculiaceae Theobroma cacao ST R

[6]
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Family Species Life Form Habitat Reference
#E MR} Surianaceae Guilfolylia monostylis T R [17]
1%k} Theaceae Camellia sinensis ST H [17]
35%} Trapaceae Trapa bispinosa H A [6]
I EFEELR] Verbenaceae Vitex divaricata T R [17]
Avicennia marina T C [7]
BB} Vochysiaceae Vochysia honurensis T R 17

T: =10 m F0K; ST: /NFA; St VEA, Vo BEASHAYD, P BB, H: SAKEYD, W: {3, B: VAV R: S PL: Bt C: W85 Dr v AL JKAE; H: lidth,
T: =10 m Tree; ST: Small tree; S: Shrub; V: Vine/liana; P: Palm; H: Herb; W: Wetland; B: Bog; R: Rainforest; PL: Plough; C: Coast; D: Desert; A: Aquatic; H: Hill.
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Fig. 1 Embryo growth of Panax notogingseng seed at ripening stage
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