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AXHRTRFPBRARA TS, KRAFHL, HHHLKRKHs #
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BEZTHAKRATRSRARGMNT, ERARERREHR, RAELRAL
ARsz WK IR I, MRHARKRF LT AEFIAKRTERM, RERME (R
B #Ar,

AT, BEHE, WBETRTFT, ZoGh, FRAGMFAKETE
ﬁﬁ%%ﬁoﬁﬁ%k,wi%ﬁ(&i%ﬁﬁ%#%@ﬂﬁh%ﬁ%%k,

R B AR AT B9 4 A
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XRE: BT HE EEAERY RHHEEEK
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ol Bk T R4 WA A R TR, MREEHRERREEARAEL. A
Bl S R T T L AR AP T A, RIRS ﬁk&%miﬁkﬁ%ﬁ@%lﬁﬁ*%
W, AR 72 BB AT X 05 H o LIRA BT 3,

—, MFRE e REE

SRR TR R MR T, XEHT R, SARRE, THEERFERE
B bR S, DA AR 427 027, RBeBERR D “Hexd (iR 77 (recalcitrant seed) t4*7,

-+ TF19874E0 A £19884E11 A ZE ¥ ELaboratoire Associé N* 218 Taxonomie et Ecologie Des Flores
Tropicales, CNRS &3, &3 Maury-Lechon LIRS MBHES, TEFFERERIROGTHE,
KBS .
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m# iz (Vatica mangachapoi) FhFfesEif, BRBERNLEBT 6 K, HEKMEES50%
LLF,12 REEFEER2), Hopea iriana, H. forbesii fl Anisoptera thuriferafpr,
BHRHE 10 REEES0%, 20 KRAFDI, _

%L AR THENSSKRRHXRBT THR P 2020 40001, RYHXE
FTF—BRARERZZREHRK, HEMTEARTH, BHLTH, KEZL2EK. W
Vatica umbonrata R THIE S, MESKETHRT TR, LS&KET M E50% (UL &
FHohEM, HREMTESAE % DT, Ehxskirt, HuHRBmA Lk
HRFTEHAERZZKT 20—30 %A KE CFEIER 27, Bk, RURER
E A AR, R TEK “HertfryipT” ﬁﬁﬂﬁi%ﬁ&?&‘l‘?i%%'ﬂ,ﬁﬁi%#_lt,
REMTFRENEKE, RUBRERFMTHES, Shorea talure PP T HHR
FH, SKEFEHES WL L, FEE 88—122 K, BHRFHERE 00 KA E, WMAEHF
AR T HIC RN E, &KkE% 25—30 %, BHERHEN 0—21 % 183,

WEHERRY, E—EEEA, HTFSKETH, MEILZEW; FR3—E
PR EERY, &/kB4kSE TR, WG HIFRE T, P. B. Tom Pselt (1984) B TH
HME (Araucaria) I MR TFEHREKENRER, INAEBAFEEREZLEK
B, ik, HBIBIANFIANZL, BERLOKEIIH 25—40 %, 12 %M 2%, T
H, $ﬁ]§§ﬂfﬁﬂﬁ&mg&ﬁ$ﬁ]o R TRRER TP, WAEXFER. n Shorea R
JLAFp, SARKT 35—-40/ (BEEAER, HRETH (BRE&HEXR), RF40%
H&kg, T 21°C, RREBEFHBRT,

#‘ﬁﬁﬁﬁiﬁﬁ?ﬂ’)ﬁé‘TLmﬁﬁkiﬂ’J%ﬂﬁ, WAl R 5 RAHER R, (HiXHHE

RED.

J.M. Farrant % (1985) AR TARKKEET Avicennia marina FpFiE N
B, IR TRIE DR Tk ek EmA RLX SKE,

Tadaatsu (1986) Wt —FEABEYKRT1E T AR THREERFR, RUTH

PR3 F TR B ER

FhrRAEGSREENER, —kiik, BKEERBEICHTRARE, Mk
W, HRTHMRERE. FHik, &AREBFRE T RIERF T i
PP FEERKOEE T hiEEKHM, W Shorea talura FFI2F 4°C —4H, BHEEK
HE 100 %, BEERT 4°C pHAIAYER, dFREEEMER 457, (AR FRARE MFhF XK
&ty @k, BARMEZRRK. mH RSP T RELE 1°CTFEHEEL1E 24
Al BBNAREZZET 10°C mEE ">, —SHEBERRERMKT 15°C MR
BEC4e AR AR R IRE %, fn Symphonia globuliferafiCedrela odorata
F, F5°C FIEE—ANER, HRAZEW, HIORH, LH6ANEBHE, F2H
FARHE 27, Calamus manan Fp-FNARGELE 10°C TAE 240,

BHRREFRF, R ETFE RS 20—25 °C(EFMTR), fn Shorea rozburg-
hit, WF 21°C, 7L AR, HRFEPHE 90 % 82, Shorea almon, S. robusta ¥
R FIET 21°C Wi T RIKEREL 0.

ShE&BERN TSN, TRHTFLCTRIKMREAE PEIRIATFESR,
SR BES MR F AR 20451, Roberts (1980) F1 Whitmore (1984) kb, Haf
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A7 A3 A A R 8 BT B 0 o R 2 1 1 MO TR T BR 38 BB 1 K

H#i i @R TR E, HEMARBER., ARHEESKNER PR TIEhE
FRBALIC 2 58) HR M ER A AR PEFRF S, ARONENRHE 14,
XA EARMBR A4S FEAKERRA R,

Villiers # HR#, EFFFRESBABRECHFEIERS, SHEERBEEIAE, HX
E—AMRETRE, HEMFRESBRARRECEFERI&HR 5,

BRETHFS AR, TULERF T HMr, Maury-Lechon Z U FIARK. BES
B E¥ZRW % Shorea parvifolia 1 Dipterocarpus humeratusffh 7, IHLHEK
BRI K.B.Shrestha% i Pinus radiate $#h FHTRK. EMH. BES
MERH, BRIFMSELERER, HkEZHMAR, SXHEEE,

Maury-Lechon %2R Symphonia globulifera L% /IS EHE-TIRE
15°Cy b, HERHEH, SHEEKBE, 25 400K, BE25°C i, R#EEFEL,
ERELERCD, BACFHREE—ERF, RUERRE T, HENBRRES— 4
SIS FAE BRI B, BREERAY, HERGE, HEXHIFELEERAEARR
5 :

Ng ®#H T & L ESME MR, MER—RBEREIFHFEE (germpl-
asm), XiEXAERGRAREHELTROHTIZ, NESBEHRNEKRERIHER
Fhro BINK, WKEFE, MBS FFHRERFE, EXEENFENERCT,

. MTRARERRBEE

C.V’azquez-Y’anes% U B HAMHB AR KM FRHR I AFE: —REREDH
R, EFAME EREE RS> R RKSBMAERAOXES S 2B R EMEE KRR,

E-REAFEFRRPRESEFE, D REE, Ng (1980) 5 T 335Fp&FAASH
MR IR, i RN 65%., EEPE, Macedo (1977) , WA T 37 fhRA HEpth
T, RBENTEET, iRMEET 24 H, EFPURKLE 5%, Augspurger
(1984) ®F3 T Barro Colorado (Panama) 18 ##hF, 16 FhARABEER "I,
Alexandre (1980) %2 T AL SN G F#g FE6 1R B 7,79 % A REHE & ° 7, Gilbert(1952)
BFFE T HLEA/R 10 A FEARFh, 9N ABREHEK 2,

Ng (1980) A%y, 7ERFBHEMERHRAAN RGN, RFRKHENF ZHZHE
Hokh, REZEoA, RBLRRSHARWREE, BNEELE, FHEESFRE2HHT
B (E1) .

ﬁ_ﬂ'ﬂﬂ?%%i}\%, PORBERAETRAKRSC?, AHBERRER T,

HERBHRMFEERLLEMN. SRATHOMEEEME (RE) WS, ERHER
EABREEREATEIAHMTATFHRISEEROEE (RERERENTHFHE
R K On B o Hik, BMERKARREBREREZERIERTEN MR, ERiE
& B R IR F A L 6158 n, '

WRE GRED WS BPCAKIRMESYE, ¥LTEREY. BT EHRE, 7
BESLBR ML FHRBRRE, HFORFEEN. AARIBEFE, FhFRELiER, X
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RTHEAME L, BHESESWIR. EHMBERITILLR, YRR, W AR TR
TR E T, HUBLFER T U SR KA BB A B (R0 s %R L BLBR T 140 11,

sty . AR MRS R S AR BB
zﬁq R, MBI, JRiEER
ol | HRRR, ELTFHRER &, C.
¢ 2604 V’azquez-Y’anes %t &7 5
gzg:' o , . FRPR— LS E b R R T B R BT
T:zoo. n TH5E, #HH—SealYRT
z‘éizg MBRAEFTES O, FiE—F
g 140 It TRHEBRLESIELAE /Y L B B
B 1904 1 Z %581 Aminuddin Bin
";Zj MonanadZ% (1982) #JLRE&TF
€0 ‘ _ AREFF, BFARBEKETH
401 ' e B0, EERE CHEEHEMNE
204 %), Ei#E (f£ Eusideroxylon

O 774 8 1216 20 24 28 32 36 AD 44 48 52 56 60 zwagerifk T, I FHRPERARS

m1 3% ﬂ%ﬂfg;zg;;e;;ﬁiﬁ?ﬁﬁﬁaﬁ%# . WETEAERH T £ LOLAE

T, RREHTES (BEEREOHT) WHES BEGRECT RRHIR, EHBiR TR
REB%E (518 Ng, 1980) Tl L BIERE TR, F2. 40

Fig.1 Relationship between the number of 6 MAEBELRRT, RN

species with viable seeds(including the seeds germinated)

and time,under conditions suitable for germination, for ﬂ?Z\ﬁEﬁﬁ’)ﬁz Ged=1& 1 ﬁﬂﬁﬁl
335 tree species in Malaysian forests (From Ng,1980) TG R . FPIEE R R T,
R T OTRBRETRFE D, HBEXEHTHROEEREF,

5B Bk Sht— B e AR RN FROEE R, hETRERIE SR, BOAERET, XK
Lk BE S B EE I RYH K. fn Heliocarpus donnell-smithii Fi-THIBIR, Al
. BEAARTMBSIREDST,

SR bk SRR T BE RO R R, b R RS e A BB A 1 R R
Forios21) LR EBAERb R AT, A.S.Cheke % (1979) RUBFZTINK, L 3EF
THERMHMFHELYSEMTRNESE S, iﬁ@i%%ﬁﬁﬁﬂ?ﬁéﬁﬁﬁﬁﬂiﬁﬂﬂﬂg,
PR TR TR, SRHRERHIA,

C —EHERHRERTEERY, X THIERELRHE, FMARMLAGHEL, m
Dianella ensifolia f1 Asclepias curassavica ['°1,

BRESFHT, REFHEMNAILR, BFERARRI, Efﬁﬁﬁtﬂmﬁiﬁkiﬁ‘-d
B, ABB—AREM, WaEEHFE—BREE. mREHTFRERZ M, XMEERTH
BRWAERELT, -

AR EEERAEREEL: RERFERPRRES M, AR LBREER
bR, FhFERIE, FHEEVBRKIR, XRBREHRRREME R, AFTHE
HABRRES, PRl RO FORBOLMEEA—% . EETHREYEERD
&KUET, BERHR, SEMEHUREARKREFRENILE XEHTER, ARG
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B, prRARMAR. Ng 976 \h, MR MNFN T 76 B0 BB RE B R K
MshEr, WEIREE, MEEBAGERINOBANREEFHILSEE KRR . B
W R A AT IR R R R RHLEL (*°7, Fenner (1985) WM & REHN
VLR AR TR EH R AR R BINA, RAEWKFTFHEERE, &
B RAERRAEORE, AREREHTREHRNNHFEETE,

=, KRR RE

MFHERE, TRERERMEGEK (FRAIKAHK , HAERRI—ERKE, Kl
REM. REE—EBRE, E¥MoAFHHA, F.Corbineau % (1985 HWET
Cedrela odorata $) ¥R EH I, 8w 3 K, TRsMILEREBHR L, £15°CTF, T
REE R (—AND) g, WE 20—35°C i, FIRANKE RSB BT R
P, RABRKAEES TRAMERSF: AR, REDIRESFTTRENER.

WA LA KO AAE — LB, £ 5 WE T Quercus pedunculata %)
HER, EEOH, BREKRLRYE, AAERLEERK, BEEK. BE, LEEY
BWRBL T 55y, HREE KR, ZREHH K. 39047 R4, ks /i
TES (FEE 254 1.2 1.4, 98 KA 2.6 GREK) . Fenner (1985 kA,
# E¥Bsy STy 2 MfhFRANER, KT (AR BiRTAEE&SHTL
B, RUXEREMREHRERBAET ALY BR. E. E.G. Oboho % (1985) Xt
Rl —FhRh FEE Bt R, ANFhTR4E, b E¥5/H T E s EEK.

Hb b 5 b T ER Y bR AR A A %, Sasaki % (1981) RSB Em, ZAE% BN
35—60 %it, ShiEE. Hm, (Hih BEs /o ER T T, EMNILER
50—70 % FAKRSE, BiETHHR, |

Mzh# S 2 Ak TR R/, FHR-AEE BRI o EHNE
BE1AZ AW, WERKBILANAN, HMWRE. FHAREERSE, SHHREK,
MR T, S B/ MR, S RN,

B, ERRETHRELCTEERE, WhRERENEFRESTE, o
RTH S E, FEEHHERTURSEHS T,

WK TS E, KOETER, AREAHERES T, MRS
AR E 52, XAREZHHNEAERTAETEY, XN AREEKMEMMEATIH
BAREF RN . CAEWRERY, XSO F, EHE THEARRSHEFREEY L
o HMBTRERTEABARHEELTHRERE. WL LEEWRTHEHERSK
SfhpyR A 20029 35,4050] Tiew That ChimfiWong Fung On(1973) %%
Tk Sabah JRAEMEHRMLSE AR, FHKL 40 X EE0E KB B TFHRER
&, fE— B BERA M, Hihshfm AKX 2.5—7.6 cm, 98 % HI4h EARREXT ey
BmER R R, Jelng GRERL , SfmbERbEL, BROSHEHLB/NHSHE
o mm RN ER®E, W FSRAFERMASE, EEHRTEREF 0,

AARETHEMETR—-BRBRE. BEWERRSE, EEERE. URGE,
WHEARRS, Gong Wooi Khoon(1981) WfJt T BBiFH AW R, 1k
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B#% 10—20 cm # B H]. Hopea pedicellata $hHi 2 A2 JRMEAFRY 75.9.%, 1 F
WRARETH—AEERNA GEEMEBEER5.7 %), Y, K58, R A R
HfE%, Liew That Chim % 1973) &R, 4 FRSEEFEN 0.8%—16.9 %,

T B SRR B T A/, S R R AR A R B R AR
B, BB T R BB RRR T Ok, T BRI R B AR R L
FHFIRFR T AT 100 TR, AMT (R HERE. nDRER
W, T REXRT 1 om# ) 75 % 0207,

Augspurger (1984)ik%, FTR/AFBEF AMESTHBEE AT, a3
18R T A S IR KB, WM T EEAME, MAMBHEEHNBRAR. &
BB BUE M F, MR TARMEI NS E, mEHMFERLER,

Fenner (1985) A2}, kﬁﬁﬁ‘?fﬂ?mﬁﬁ?gﬂﬁ—‘ﬁ'ﬁ v, A EESEEREN E
b RRAR, DUABISiE M1 B, Baker (1972) HMFIMEBIE24904 %0 M 2 ) A
h, TRESMMTRED, Wik, FRMERLT, HAT K/DROE R H R TR
MR, ‘ ’

FERWFAE, FTR/DBRT MM EREENRAE R, TS EEKRNE
%o XHMBIL 60 FEMHF T GRS UIMKDMGEHER D FARRT R RS
12.6 mm, kKFARE A (Erythrophleum fordii) .,k (‘Castanopsis chinensis) .
B# (Canarium pimela) ,'imﬁ (Cryptocarya concinna) ZHFhFEEATF
15 mm; /MFEAkK 7.8 AR 7.4 KRAEFMFRGFHFR/DELY, IREESDH
fMEAR#HEY, L.L.Rockwood (1985) X Eg %5 haiZEsk 365 Ff (8 FH) FTFEES
VRN, FARAENHTERAUTEF: FASEASEAR, KAEHFFHBR/AD.
HHMETRRTEARFT, EREAMHFMERDASY, MiAREABHMTAHHEL,
S.A.Foster % (1985) WAATER—AEBEE, ®RELBNERFX.

R TR, BT ERWSHERRAD ERDISE R TR E RS 3
KN, INFRT- BRI Sh /D, KFF B E R 47, MFRABIHEE G E T
HBEE (F1) . AFTHAHLHER, BERHERTHBSHE, GWAHTFLIELHE,

#£1 DREFHAFABRTFRDORESGERHFRPISH
THEHER GIANg, 1978)
Table 1 Frequency distribution of seed sizes in a survey of Malayan forest
trees and the relationship between seed size and epigeal
germination (from Ng, 1978) o

X N %K k E OB H1+#4% Species with epigeal germination
Size class Length in cm Number of species ?;I#umbe%t Percenotage

1 <0.3 13 13 100

2 0.3—1.0 39 31 79

3 1.0—2.0 T4 48 65

4 2.0—3.0 43 23 53

5 3.0—4.0 19 9 47

6 4.0—6.0 : . 18 . 10 55

( 6.0—8.0 3 0 0
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B R R AR IR SE T S . B, R TR AL, AR PR SR BB B
BREE, B S B R TR R PR A 40 B L R D, i o R R R T
RS LB (K 2) o SEHME—BOL LI R AR T AL

®2 FHESSFHHXR
(3] HRousteau, A., 1983)
Table 2  Relationship -between cotyledon morpilology and environment
(From Rousteau, A ,,1983)

. T % WL R, FHEH% | BL# KL, THEE%
w8 Percentage of foliac- Percentage of epigeal ge- | Percentage of hypogeal
Environment eous cotyledons rmination and succulent | germination and succ-
ous fotyledons _ cotyledons ﬂ ulent cotyledons
Dense forest 38.59 21.05 t 40.35
01?2: fojfst 63.15 5.26 31.57
2T )
Open environment 81.81 0 18.18

TR A X e A, R RIS RR R R, R T, ERRS, Wbl
FHER, S TR, fREH ARG, PR MR, EHET
CIRS R, HAESTRENELRTY, MANET, DEWRS, LTHEES
R, El 2 B L K. 4 R AR A T R B A 5 AR R BLAR AT
TEfERt, RSH FHERME, WRDHEABFBRE Y, HEHER. ARRETH
(o S B IR T4 477 200, T EE BT 2R T I &8,

BT SRR T RA B R R, B ERTIE (R FERALEE
R 6 425 S A, Sl PR AR K R, A S R I R P N s SR
B TR IRTEER, — 75 BB TR TR e, — 5 TR - % T 4h B Ak o A P B BRCR,
R E T R, — 2R B A A, WA B b, PHE Rk S IR T T SR,
R B .

B Fh PR T, EERSEHTER mYEE T (SR, BE. k%
By | hRERA A B WAL ER k. Ng (1974) 1R H pis sk T EXHE,
ESChRRIR L AR Bl —E e . (B2, SRR KRS R, B ERS
Bk LU, DHRABIID , FHEEREEH—ZRROAE, FTHBERER, X
WA RS R R R B B, RN B RRE, A, RS, B RE Rk,
B R T AR B R PSR 00 R TR A |

SR AR FRER TR, DR TR thIR A kIR SN, FIX—%F
B NTESEIEm &, ARk kR4, BB ENER, X
fE P AR BRI R Lo Rk, IS AT ST, s B R R AL
e, EREHZ0WEE, 2 o8B,

& £ X ®

(1] REK HHE 1985 BEUAREMRTRASHAEE, BEARBRE.
[2] K&K, HEE 1984 FRRTFEDPSETRN. EEHE, 2:5-5.

. 159 °,



[81

[91

f101

(1l

(121

[131
[14]
[15]
r161

[171
[181]

[191
(201
[211

[221

[ 23]

(24]
[25]
1261

[271]

ﬁﬁ&.ww=mﬁ&m%%&ﬁ%.m%mm%ﬁwiﬁ%%m%,%mazm—mL

mexss, 1985 P4, RApHRE.

Alexandre, D. Y.,1980. Caractére saisonnier de la frutification dans une forét hygrophile de
Cote d’Ivoir. Rev. Ecol. (Terre et vie), 34:335—350.

Aminuddin Bin Mohamad & Ng, F. S. P.. 1982: Influence of light on germination of Pinus,
caribaes, Gmelina arbores, Sapium baccatum and Vitex pinnata, The Malaysian Forester,
45(1): 62—68. Lol

Bras,P.,et Maury-Lechon, G.,1986: Graines forestieres tropicales de type fortement hydraté:
la conservation et ses effets, exemple du Symphonia globulifera L.f.de Guyane frangaise,
Bois et foréts des tropiques , 212: 35—46.

Bris, P.,1985: Graines tropicales de type fortement hydraté:la conservation et ses effets (mé-
moire de 3e année, présenté a 1/Ecole Nationale des Ingenieurs et des Techniciens des Eaux et
Foréts ENITEF).

Carlos, C. Tomboc et Romeo M. Basada, 1978: White lauan (Shorea contorta) in the open and
under second-growih forest canopy. Sylvatrop Philipp. For. Res. 1..3(4): 205—210.

Cheke, A. S.,Nanokorn, W. and Yankoses,C.. 1979: Dormancy and dispersal of seeds of secon-
dary forest species under the canopy of a primary tropical rain forest in Northern Thailand,
Biotropia, 11(2):88—95.

Corbineau, F.., Defresne, S. et Céme, D., 1985: Quelques caractéristiques de la germination
des graines et de la croissance des plantules de Cedrela odorate L. (Méliacées), Boiset
foréts des tropiques,207: 17—22.

Defresne, S.,1982: Principales caractéristiques de la germination des graines et du développem-
ent des plantules de deux espéces tropicales: Symphonia glpbulifera L. f. et Cedrela odorata
L. (Mémoire Pour DEA, présenté a 1/Université Pierre et Marie Curie).

Dent, T. V.,1948: Seed storage with particular reference to the storage of seed of Indian for-
est plants, Indian forest Records, 7(1).

Divingracia 1. Peregrino, 1979: Influence of storage condition on longevity of tanguile (Shor-
ea polysperma(Blanco) Merrill) seeds, Sylvatrop Philipp. For.Res. J..4(3):147—150.

Estrada, A., et al.,1984: Observation on fruiting and dispersers of Cecropia obtusifolia at
Los Tuxtlas, Mexico, Biotropica, 16(4):315—318.

Farrant, J. M., et al., 1985: The effect of drying rate on viability retention of recalcitrant
propagules of Avicennia marina, South African Journal of Botany, 51(6): 432—438.

Fenner, M., 1985: Seed ecology. London, New York, Chapman and Hall,

Foster, S. A..,& Janson , C. H., 1985: The relationship between seed size and establishment
conditions in tropical woody plants, Ecology, 66(3): 773—180.

Garrard, A., 1955: The germination and longevity of seeds in an equatorial climate, Gardens
Bull. Sing., 14:534—545.

Gong Wooi Khoon, 1981: Studies on the natural regeneration of a hill Dipterocarp species
Hopea pedicellata, The Malaysian Forester, 44(2&3):357—369.

Hall, J. B., & Swaine, M. D., 1980: Seed stocks in Ghanaian forest soil, Biotropica, 12(4):
256—263

Hawkes, J.G.,1980. Genetic conservation of "Recalcitrant species”—An overview, Crop genetic

_resources, the conservation of difficult material, proceedings of an international workshop held

at the University of Reading, U. K., 8—11 Sept. 1980, Edited by Lyndsey A, Withers & J.

T.Williams, 83—92.

Johns, R. I., 1987: The natural regeneration of Anisoptera and Hogpea in Papua New Guin-
ea, Proceedings of the third round table conference on Dipterocarps, Edited by A. I. G. H-
Kostermans, 213—233.

Jurnalis Kamil, 1979: Investigation on Cinnamon seed for reforestation program, Biotrop
special publication No, 4.

Leite, A. M. C., & Rankin, J. M., 1981: Ecologia de sementes de Pithecolobium racemos-
um Ducke, Acta Amazonica, 11(2):309—318.

Lela V. Barton, 1961: Seed preservation and loagevity, Plant science “monographs, Edited by
Professor Nicholas polumin,

Liew That Chim & Wong Fung On, 1973: Density, recruitment, mortality and growth of Di-
pterocarp seedlings in virgin aad loggedovar forest iz Sabah, The Milaysian Forester, - 36(1):
3—15.

+ 160 »



[28]

[291

(301

{311

[321

[331]

[34]

(351
[361]
[371
(381
£391]

[401]

[411]
[42]
[43]

[44]
[451

[46]

[47)

[48]
C[491]
[50]
[51]

[52]

Mahdi, A., 1987: Germination of fruits of Vatica umbonata, Proceedings of the third round
table conference on Dipterocarps, Edited by A. J. G, H, Kostermans, 293—303.
Manokaran, N., 1982: Survival and growth of rolan sega (Calamus caesius) seedlings at 2.
years after planting 1II group-planted in poorly drained soil, The Malaysian Forester, 45 (1):
36—48. .
Maury-Lechon, G., 1978: Dipterocarpacées: du fruit a la plantule (these pour obtenir le grade
de docteur es sciences naturelles, présentée a 1/ Université Paul Sabatier de Toulouse),
—.. Corbineau, F., et Céme, D., 1980: Données préliminaires sur la germination des graines
et la conservation des plantules de Symphonia globulifera L. f.(Guttifere), Bois et forét des
teopiques. 193:35—40.

et Poncy, O., 1986: Dynamique forestiere sur 6 hectares de forét dense humide de Guyane
franga:se a partir de quelques espeéces de forét primaire et de cicatrisation, Mémoire de museum
national d/ histoire naturelle, nouvelle, série, série A, Ecologie, 132:211—242.

, Aisyah M. Hassan & Domingo R. Bravo, 1981: Seed storage of Shorea parvifolia and
Dipterocarps humeratus, The Malaysian Forester, 44(2&3):267—280.
——.. and Noraini, M. T, (in press), Juvenile stages of tropical trees: ecological significance
of their ontogenesis and role in the forest dynamism, contribution to IUBS-UNESCO. MAB
International Workshop on Reproductive Ecology of Tropical Forest plants, BANGI, Malaysia,
8—12 June, 1987.
Mori, T., 1980: Growth of Rotan manan (Calamus manan) seedlings under various light cond-
itions, The Malaysian Forester, 43(2):187—192
Mori, T.,Zollfatah Bin H, A, B.,et al., 1980: Germination and storage of Rotan manan(Cala-
mus manan)_seeds, The Malaysian Forester, 43(1):44—55. )
Ng, F. S. P., 1974: Seeds for reforestation: a strategy for sustained supply of indigenous
species, The Malaysian Forester, 37(4):271—277.
——.,1976: Strategies of establishment:in Malayan forest trees, Tropical trees as living systems,
Edited by P. B. Tomlinson and Martin H, Zimmermann, 1978, 129—162.
-—-., 1980: Germination ecology of Malaysian woody plants, The Malaysian forester, 43(4):
406—4317. :
Oboho, E. E.G., & Alj,]. Y., 1985: Preliminary investigation of the effect of seed weight
on early growth characters of some savanna species, in proceedings, 15th Annual Conference of
the Forestry Association of Nigeria, Yola, 25—29 Nov. 1985, Edited by Okojie, J. A., and
Okoro, O. O.,
Okada, Tadaatsu, 1986: Studies on green panic seed: X effects of seed drying methods on their
germination, J. JPN. Soc, Grassl, Sci.,31(4):365—370.
ORSTOM-CTFT, 1985: Etude de la germination et de la conservation des semences d’essences
forestiéres d’/intérét économique, rapport de recherche, pp429.
Richards, P, W., 1952: The Tropical Rain Forest,
Roberts, E. H.,1973: Predicting the storage life of seeds,Seed Sci. & Technol., 1:499—514.
——., & King, M.W.,1980:Storage of recalcitrant seeds, proceedings of an international work-.
shop held at University of Reading, U. K., 8—11 Sept. 1980, Edited by Lyndsey A. With-
ers and I, T, Williams, 39—45. .
Rockwood, L. L., 1985: Seed weight as a function of life form, elevation and life zonme in
neotropical forests, Biotropica, 17(1):32—39.
Rousteau, A., 1983: 100 plantules d’/arbres guadeloupéens, aspects morphologiques et écologiq-
ues, thése pour obtenir du dipléme de docteur de 3e cycle, présentée a 1/Universiteé Pierre et

Marie Curie.
Sasaki, S., 1980: Storage and germination of Diptetocarp seeds, The Malaysian Forester, 43(3):

90—380.

%—,, & Mori, T., 1981: Growth responses of Dipterocarp seedlings to light, The Malaysian
Forester, 44(2&3):319—345. -

——..& Ng, F. S, P., 1988: Physiological studies on germination and seedling development in
Intsia Palembanica (Merbau), The Malaysian Forester, 44(1): 43—59. : :
Shrestha, K. B., Shepherd, K. R. and Turnbull, J. W., 1985:Controlled atmosphere storage
for Pinus radiata seed, Common weath forestry review, 64(2): 141—150.

Tang, H. T., 1971: Preliminary tests on the storage and collection of some Shorea species
seeds, The Malaysian Forester, 34(2):84—89.

* 161 o



[531 Tompsett, P. B., 1982: The4effect of desication on the longevity of seeds of Araucaria hu-
nsteinii and A. cunninghamii, Annals of Botany, 50(5):693—704.

[54]1 -——., 1984: Desiccation studies in relation to the storage of Araucaria seed, Annals of Applied
Biology, 105(3):581—586. '
[55]1 ———..1985:The influence of meisture content and storage temperature on the viability of Shorea

almon, Shorea robusta, and Shofea roxburghii seed, Canadian Journal of Forest Research, 1§
(6):1074—1079. _

[56]1 Vazquez—Yanes, C., VIQABU: Light quality and seed germination in Cecropis obtus: ig and
Piper auritum from a tropical rain forest in Mexico, Phyton, 38(1):33—35.

[571 ——..1981:Germinacion de dos especies de Tiliaceas arbéreas de la vegetacion secundaria tropical:
Belotia campbellii y Heliocar pus donnell-smithii, Turrialba,31(1):81—83.

[58] ——., & Orozco Segovia, A., 1982: Germination of the seeds of a tropical rain forest shrub,
Piper hispidum SW,(Piperaceae) under different light qualities, Phyton (Buenos aires), 42(2):
143—149. .

[59]1 ——.. 1983: Ecophysiology of seed germination in the tropical humid forests of the world:
review, Proceedings of an international symposium held in Oxatepec and Los Tuxtlas, Mexico, e
June 29 to July 6, 1983. Edited by Medina E.; Mooney, H. A Vazquez-Yanes,C., Th
Hague, Netherlands; Dr. W. Junk Publishers, 1984, 37—5r0.

[60] ——.. 1984:Fisiologia ecologica de las semillas de arboles de la selva tropical un reflejo de su
ambiente, Ciencia, 35:191—201.

[611 Whitmore, T, C. 1978: Gaps in the canopy, tropical trees as living systems, Edited by P. B.
Tomlinson and Martin H. Zimmermann, 639—655.

[62]1 ——., 1984: Tropical rain forests of the Far East(2nd edition), 76—88.

[63] —., & Bowen,M. R., 1983:Growth analysis of some Agathis species, The Malaysian Forest-
er,46(2):186—196.

[64] —..& Gong Wooi Khoon, 198'3; Growth analysis of the seedlings of balsa, Ochroma lagopus,

New Phytol., 95:305—311.

PHYSIO-ECOLOGY OF THE SEEDS AND THE SEEDLING
IN TROPICAL HUMID FORESTS (REVIEW)

Chen Zhanghe

(South China Normal University)

Abstract

Longevity, dormancy and germination of the seeds, development
of the seedlings, and morphology of the seeds and the seedlings and
their adaptative importance are discussed.

Most of the seeds in tropical humid forests are short-lived.Ger-
mination happens when seeds are ripen, with no or very short dorm-
ancy.Delayed germination or dormancy occurs generally in the seeds
of the pioneer or gap-adapted species, or species with hard-coat.

Small seeds, epigeal germination, seedling with foliar cotyledons,
small initial seedling are usually characteristics of pioneer and gap-
adapted species,and big seeds, hypogeal germination(or epigeal germ-
ination but with succulent cotyledons), big initial seedling, are
generally characteristics of species of mature forests,
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Seedlings of species of mature forests can survive as partial ot
complete dormancy under shade condition, when light increases,
they can begin or increase their growth. This character may be us-
eful in conserving seedlings by controlling nursery conditions and
keep a seedling bank.

Key words; Seed; Seedling; Physio-ecology; Tropical humid

forest
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