EERZERIE 18(4): 273-82, 2003 273

B HM F s 2 4w R iR
FER'Y BREY BRR
B =
ARWFFEE 199510 ~19974F2 A 1k > BIE MG IR PR 2 A ISR Y1 - AE(HBE RS -

M~ MR —FREIRE | ~4E1ES o ERTERERR - AU R i S BRI - A R 2AEHAE
2~6 mo * HESERITE4~T moF 1E FEAETF » 8~10 moF MEREAETE - Ui i BRI B 16 53 A

B~ BEPRATHA RSB~ 3 H o /AT RS RBUR - MERS SRR B S S R R 85 5 B IR - TR R
S S B AR o o A SRR BRI R EE MM - BIRERTRE S B B Ty
AR DU/ NI AAT - BUREFUGTAME ~ MERRA B E 252 -

RIS - RS~ BRR ~ PERIME ~ EERME -

BEF BRI - ABR - 2003 « MEMGIE SRV - GEMERIE18(4):273-82 -

Research paper

Syconium Phenology of Ficus erecta var. beecheyana
at the Hue-Sun Forest Station
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[ Summary ]

We investigated the syconium phenology of the dioecious fig Ficus erecta Thunb. var.
beecheyana (Hook. et Art.) King (Moracaea) at the Hue-Sun Forest Station in central Taiwan from
October 1995 to February 1997. During that time, each individual produced 1 to 4 crops a year. In
addition, there was a temporal interval, 2-3 mo, between male (February-June) and female (Apile-
July) fig abundance at the population level. In this dioecious species, male and female trees initiated
their maximal fig crops at different times, showing seasonal syconium production. According to
Kendall’s rank correlation analysis, female syconium production was correlated with rainfall and
temperature; in contrast, male syconium production was negatively related to temperature only.
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Syconium production responded with fluctuations in the climate and showed sexual differentiation,

indicating that the syconium production of each gender was adapted to the environment of the Hue-
Sun Forest Station. This mingh be helpful for seed production and germination, and for maintaining

the population of the obligate pollinator, Blastophaga nipponica.

Key words: Ficus erecta var. beecheyana, syconia phenology, sexual differentiation, Hue-Sun Forest

Station.
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W8 (Ficus) VI EIZ 53 F N BAAE B Rn 20
HE - #9750~9008% T (Berg 1989, Liu et al.
1994) - BRUATEFF (hypathodium) e 7 & i E EL 1
Rl H/AMEE AR R P ZERIERFEEN - D
/INFLEL Fr (ostiolar bracts) i f /ML (ostiole)
BLAMFUAHE - R TR AA IR (fig) BFEHE R (syncarp
or synconium, Verkerke 1989, Liu et al. 1994) -
RIS RS ER IR - (BRI FE P RS ER LA
B\ (agaonid wasps)iE ARG R AN (Galil
1977, Janzen 1979, van Noort and Compton
1996) - IRBHEYI Rt /NI BRBEESR
BHEAT » R/ NERVR S BHEYETRD
(Janzen 1979) » F—HEREHEYHLER /Y
AR/ NER Y (Ram’irez 1974, Weibes 1979) ©
A R A P RS ~ BTG SR FAH AN
G EE AL (coevolution) » EEIEER A
FI[#£4: (mutualism, Ram’irez 1974, Galil 1977,
Wiebes 1979)

B RN/ NEREE » B ES R K
B — B R MEHER #k (monoecious) » 55 —H
Fo ltfe 1 B2 4k (dioecious) » REMEIAY &
(Corner 1965, Berg 1989) » H & HEF kM #%
¥y A4 A (Janzen 1979, Wiebes 1979) o LIj&
BEE S - MEMEE VRIS B YRS R %
(syconium phenology)3&@ & fF bk 2B A [E 4
(asynchronous) FEAE M - ¥R 2 BLFEF A
SEAMETES (Janzen 1979, Milton et al. 1982,
Windsor et al. 1989, Chen 1994) - [t E LR IIIA
JBE Y - KFEEEAY 7 (Patel 1996, 1997) kB
15 [KIZ(Corlett 1987, 1993, Kjellberg et al. 1987,

Spencer et al. 1996, Wu 1996, Chen 1998, Tseng
1999, Harrison 2000) » #5RYyf 2 BN
X o BV G » BT R R R T =08
S B M Y 2 R 1 A IR P45 (van Schaik
et al. 1993) 5 GBI/ N EH € TRy —IL L
M A TR I TR RIS - S R T [ R
HABARYZE AT (Spencer et al. 1996) °

1 SR W4 s B 92 SR A% (K] -7 2 B 1 A3l B
B Y R AR EIAERTR - IBRYIEE
ARG E » — 7 T AT AR 1T 4 SR it B S gk R A B
PERY SR AT+ FELLT R SR A IR T B SR W) e R
& B5—JiH - BRYREZHEA B BEY—
SR/ NERY SR R GR - DURMFSE S — 88
LRERMAVEEARZL R - BBEYEAZERR
MR - RHARYRZ IS - BRIEHR
KRB EER RYIRIR - B BV AR PR B S
ffi(keystone species)Z—(Lambert and Marshall
1991) » ARWF5e DU 8 PR H0H 7oz 4P s
(Ficus erecta Thunb. var. beecheyana (Hook. et
Arn.) King) Fs##} » SREF(DAEZFHi MBI ER
BN o RS RS SR s B I B SR A 1R T
HIREER + (2)A-UnHA M ~ HERRAEE RV Iy =
5 (3)Z2HLEIEER - Tl A i
WIRSHE RIS -

M ¥ K 7
— ~ g

BF 5 st o7 7 B O BUA B R R B ARG
BB ML - EEAEIAIS00~800 m - JLi#E
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24°2'~24°6" » B#K120°59'~121°59" 2 - &
HEME 3P R R BHHGE GEHFI550 m)
HIfFC RIEE RS » HERMRIE 1987~ 19964F
104E4E1820.9°C » FEFHHERT2,683.3 mm ©
199653#21.0°C ~ £ E2,596.9 mm ~ FH¥
BRET79.1% 5 RERENDECR - 4~9 moHJE
ARG 2 EREI0% » FHIRIMEF23.4C » ¥
FHENRIE 183.6% 5 10~3 molis % » FHR
R 18.17C » FIIMHERE F73.0% 5 RARTY
RERBEZN - MRS (2REFWHE - K
5 LB IK(Thomthwite) 5 fE 73 JHi% » A& &
RAB wa’ » BIEIR AR SERKZIRRE
(Yu 2001) ° Su (1992)%H /> 228 | L1 HE f 7 B 3t
BREE R - B ER HRERERRE S
PEE A BEE » #Liu (1968)BHEMEIS O
e AEEAEE B ARENZE R KIEHR
W W A7 AR AR AR BB R - L E BRI /0 AE A R b
#(Machilus-Castanopsis vegetation zone) ;15
WA (Ficus-Machilus vegetation zone):Z[H] ;

TR BB MR Ry ER (Lauraceae) ~ 334 F}
(Fagaceae) » ZF}(Moraceae) S5 & (Su 1992) -

Z -~ WYEMR

FIE R P BIEY) MM R - H
T SR A M 5 2 O A T 228K (gynodioecious)
o I e S AR (dioecious) (Tzeng et al. 2001) ;
EITIfE o 2 MEEHS SR - S SR B e B R AE A
MEFE(long-style female flower)EfE 7 (seed
flower) 5 FHPESEREREEE M58 2R L+ RAEATME
TE Iy e AR R T - BLMEME Z DIRE TR
BEMERS I » W R B EAE R B ETE (short-
style female flower)k &8t (gall flower) » ff
EACHEMEE RN AT T 2 Ii6E SRR
BMIGEINRERE  HEESTEY > BEEHME
ZIIRE o HRUIE MR B Ry A IS
/N (Blastophaga nipponica) » H1EH & 448l
BBLAL(E erecta var. erecta)F:Z(Okamoto and
Tashiro 1981) » IS BRI ESEHEEE K
EASVNEAR  EREE - 2825 PR
ORI ~ #%E » P MBRER ~ B - BAREE
ZHh(Hill 1967, Liu et al. 1994) o A tE B 115
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AR FREZROSHRA- kS - Hrh 40 R IERE -
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AEME RIS 365 E 22K (Cunninghamia
lanceolata) NTHT » ZHEME2EEFAE
B E AN (Litsea acuminata) ~ [LIELFf
(Diospyros morrisiana) ~ F9¥ERE - NEHE
B DL R EE SR B B Z BR (Diplazium dilataum) > &
BB (Elatostema lineolatum var. major) ~ RNAE{F
(Ardisia cornudentata) L Z¥EVS(F. formosana)
¥ (Tseng 1999) » BEREE B2~5m» WEH
2~10 cm » FERE/NEARAR -
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(SRR E 57

ARHFFEE 19954510 moZE 19974FE2 mo » LIS
~9 dAYIEIRE - BESA D8R IS WS e -
B Tzeng et al.(2001)19 7 V0SSR 28 5 B &
43 FEHTMESE B (prefemale phase) ~ HfE{EHA(female
phase) ~ fE[EI#(interfloral phase) ~ HE{E#f(male
phase) A (ripe phase) » HEWERIZH B
- MRS R HEAEA -

1 HIMETE R B SR AIRIAEZF 38 & TR0 8L
FEYNAT - MR A -

2. MEFEH - R~ FEAERMETE N - TR RN
BAEDN - RBifI2~3 wk > NG RBHAE 2
HH(receptive phase) °

3FER - RAGHEMEIER 0 B 7 8 E A
AT+ B BRI G AR B IN S R/ NG AL R I
TEREAET » N R CHABE B i (developmental
phase) °
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SR ¢ MERA SR R AR B o A REA T
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BB R R A H EE A AR AR SRR
B AER DU R Z AR B 3 HISRIGIE ~ T
TR AT IE A £ SIS SR AR EE MR B 43 Bl (Ap) » 3G B
M~ SJIRLLASPSS 8.0 #fiaTHk HEEF TK endall’s
rank correlationZ3 47 °
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3 FI AT DA SO S R B Sk (K] 1
AT TR [ R R AH B 20 AT - BRI H 3R R K]
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19954E10 moZE 19974E2 moll » BIEZLHE R B
DI E » M - R —E RO ESE1~3H
162 » DETEMETEZE(Fig. 1) fEREAE
EAETFERLHEE - DERERNS » %
BRI 199652 ~4 moH —{H AJIHE R 1 ZEHE
HAEE I (Fig. 2b) » W2 Al ~6 HELE —
HEEHEFTES > 8~10 moF —HAHEZ X
TR RAEE R - HERTRHERME B R (Figs.
2a, 3) o MRS FAE B S I E R R S IR 8 ~9
wk - FIEAE N K %5 wkBZA(Fig. 31) -

BERRFY 19964:3~10 mofF —fHAMAME R
ERBUA E S (Fig. 2d) @ W4 A P RETH R
8~10 mo®H—HFEHEFEF K REKFIE
Z » BBUEEME IS 16 (Fig. 2¢, 3b) © HEMER
4 ST R Rl 1R Y2 ~ 3 wkBilln - el
BB R HA(Fig. 2¢, 3) 5 JEFTEFEZIERT -
Eiad SR HERA R INE » B R4 -
TR MBI SN S - R PR R 548
~10 wk (Fig. 3a, b) » A& EHEETFHIM - Mk
RETEERETNESE » MERETRE - W
Z(Fig. 1) - RERRARHMN S » HEIEHAHERS
R Bl E R K R =l Z [F(Fig. 3c, e) * B
PIAMEA RATE 2 R EN 2 & (Fig. 3d, e) « 1
PR R  FIE EAMEET 2 EE G
RAUE L (Fig. 3a,b)

fEFig. 1{EZREI - W ~ HERIETRAYEES
Y RBER o MHERRIETAURS OB ERR - HERR R D
#7; Figs. 2 ~ 3R AHAMSRBALA 5 FrllFig. 181
Figs. 2 3MFS AR Z R ELRE -
EdFig. 1HAE A5 1 B AR 5 2 MERETE
ENETE - HREEEN RS R - ERE
HEEIA(BI ~ DI RV BB R (EH B H
#) s fiFigs. 2~ 30 » WATLLAKAHS R & (AIHT
ARG E - BT RS R ERN S
BT FELLAT DT f R 3 A R AR EERIBR 4R -

= RUBRA RS R AT
FONVEIE - RS TEMICARE > BHE
ARG 2 R RN B SR R SR it TR 7 £ 4T Kendall’s
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Fig. 1. Crop productions of 17 male and 13 female trees of Ficus erecta var. beecheyana
investigated at the Hue-Sun Forest Station from October 1995 to February 1997. M
indicates male trees; F indicates female trees; — — —indicates winter crops; —— indicates

spring crops; =« indicates summer crops;

unfinished crops.

rank correlationZ3#7 » SR A Table 1 °

(—) MERRE 2 T EHIRA SR CH B SR R A
B > HERTCIIR REL SR ~ PR RPN R -

(55 e SR i B SR 22 R ) B 9
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() MR 25 FE S SRR SR B L Sl 2 B
TEAHR 5 BRAIRS SR MRS SR o S o Y 2 B
TEAHRASN » HER& SRS SR EL R R  AHRE N B -

(PH)7F A FE IR R ERE AR RS SR R B S RN
R ERE AR -

() BHE R AU SR 4 2 R BB SRR (2=0.439, p
=0.000) + FERY(1=0.533, p=0.000) % B F4H
B HERRELIE (1=0.091, NS) » R (1=-0.060,

indicates fall crops; and —— indicates

NS)HHRA B

(R)AHAHERS FAERERN 1 wki%(1=0.166, p=0.047)
Bt Y B AR - BSR4 whBR (B =i
=-0.156, p=0.056 ; FVYJH1=-0.204, p=0.013) %
B AHR -

SE

— ~ PRI ERE A

YRR E S HENES  FRfEE
RAEH A RBAAE - Ao - HF Xt
FE o H L EE H A anE I R —XRAE -
TE VI BEFE R AR R A B TE R (time) ~ JEIRF
(duration) St 5EHZR (frequency) * 38 IR IR FEALE
T R AR~ [ETRR R SRR ~ HERR R ERR R 1%
(Bawa 1983) - SERBIEMIREEAIN S - K2
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Fig. 2. Percentages of 17 male (b) and 13
female trees (d) bearing A phase syconia
(a and c, respectively) of Ficus erecta var.
beecheyana. The relative syconium number
is the percentage of the accumulative A
phase syconium number for each gender.
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Fig. 3. Accumulative rainfall, temperature
and syconium production of Ficus erecta
var. beecheyana, reported for each census
from October 1995 to February 1997.
Seventeen male and 13 female trees
were studied, and total syconia (a and b,
respectively) and D and E phase syconia
(c and d, respectively) were recorded
for each gender. Accumulative rainfall,
temperature, and syconium production

are given.

Temperature (°C)

Table 1. Kendall’s rank correlations (t) between rainfall, temperature, and each phase and
total syconia production for each observation date of Ficus erecta var. beecheyana (male/

female trees = 17/13, observation times =

74) at the Hue-Sun Forest Station from October

1995 to February 1997. Each significance test involves a separate risk of a type I error. NS
indicates that means in a given column do not signigicantly differ at the 5% level

Male trees Female trees Male +
Aphase Bphase Cphase D phase Malefigs Aphase Bphase Cphase Ephase Femalefigs female figs
Rainfall T 0.147  -0.037  -0.076 0.088 0.145 0.497 0.120  -0.010  -0.010 0.345 0.419
p 0.076 NS NS NS 0.080 0.000 NS NS NS 0.000 0.000
-0.053  -0.185  -0.047  -0.197 0.364 0.521 0.480 0.268 0.569 0.244

Temperature T -0.053

p NS NS 0.020 NS 0.013

0.000 0.000 0.000 0.001 0.000 0.002
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1983) - IERWMEM S » #FREENILTTE
TEEAE RS A T A 300 o AL A I FE 0 o B SR
AT HERA R A R Rr 1 ~3 d - B~ JEVE
RETEHAHER 2~3 wk (Tzeng et al. 2001) » {H
DURRL kR By BALAT B UG B IR HE AR SR 2K 8 T
fETERH AT AfERF 4~20 Wk REE - BE/RHBHTEY 1
BB R R AT - B - TS R EE T #
BE Rt TE IR RA R - B BURHLRYBEE Y B d
3 R R RIS AR R k) AR RE R IE

HYIBETEER T YA S AL E A
PEAERI AN » Hh SRER SR R 2 A B
KT - AR R (chilling) ~ BE 2 ~ OtHE
)~ HRGRZE KRR E R 7 IR &5 | B E Y b
16(Taiz and Zeiger 1991) - DUEREENS
A PEN EEAER R R ER NN E S - |
RIS Y AR - R EE T AR
RAERFHIZEEI T - Windsor et al. (1989)
1 T2 5% G 3 A 5 e It () ok 1 S T A 4 B U
(subgenus. Urostigma)FE Y83 » AFEHEYIRIRE
RYMEHER R - WEEE > i - BE
A7 2 Bl i W FF H BB - R SR M S e
B FETCRAYEE o Chen (1994)FAr 218 Ik
ERIEMS (F. microcarpa) VG YR R Z53E > SEEA
T SR A v M B SRR B RN R B A B it
W - S ST e R 2 o 6 R 3% W P R B
M B AR5 (van Schaik et al. 1993)

W IE SEARAORS R IR B 8 B0 - Ml ~ TERA
R4 R L R E T - CH RN 25
FARY IEAHRH (Patel 1996, Spencer et al. 1996, Wu
1996, Chen 1998, Tseng 1999) » BiZAIF5eE%E
FEELKEAEE] © SR1 » Corlett (1993)F1Harrison
et al. (2000)AYEREHEREL Ll LIRS » 4E
Frhnyg o F grossularioides(IME ~ JEFS 54 7 B
R DL T8 A AR (Corlett 1993) ; 1 ZEER NG
Sarawak * &EWE(F fulva) NimltE ~ BSR4
FEARHLRERY 2 B MHEd (Harrison et al. 2000) ° 58
BUREAFRE T - BREY REEL A F it
R CHRRERRE - AL AR
RN - Patel (1996)1EFIELHE A R FEAH
RS R M - HHE I e SRR RO S TR AW T RE
— {8 DA BR AR AL T 2K+ S HE e I S AR A
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Vol Bt -

T USRS R R

A HE RS SRR /NERH I ~ #80E Je 5 I
AE - E B BHEERY MR 53 (b (Tzeng et al. 2001) ;
TERS R b - MG A s vk £ 22
B MEPR A2 ME H - Tt ~ HERA R4 E
SR G 0 EHME - MERRTER R A E
I Z R - EBLG BG4 145
FEFEIE (Wu 1996) » JREE et ATl (Okamoto and
Tashiro 1981) » #EES(F. carca, section Ficus,
Kjellberg et al. 1987) ~ F. grossularioides (Sect.
Ficus, subsection Erioceae, Corlett 1993) » %
f¥5(F. variegata Sect. Neomorphe, Spencer
et al. 1996) ~ F. exasperata (Sect. Sycidium) ~
F. hispida (Sect. Sycocarpus, Patel 1996, Patel
and McKey 1998) ~ I ZEVS(F. irisana, Sect.
Sycidium, Chen 1998) » & F#5(Sect. Ficus,
subsect. Erioceae, Harrison et al. 2000) 3554
B G -

e T 5 R 1 4 T8 AEL P T AE P I IR AR Y
fE2EE LM 2 (Beck and Lord 1988, Verkerke
1989) & H i Ak iy 38 78 W] 5E K8 i 2= 6 14 2L
HYBR ST » K5 SR W5 P A 1 RE 0 14 TR 28 T 2R
(Valdeyron and Lloyd 1979) * Berg (1984)3%
TRy Wt TE 52 R B0 4 8 HEL P00 T R L O o SR
IR AL (R AR 20 A1 e B 0 PR - I AR o e A B
Al o HER I METE TP B R ) B R AU AR A
(heterostyly) » FREU P RERAH WMz - DS Bl
2= 1 1 O T A P R R S A R R AR A T
K o Kjellberg et al. (198738 ks fEAE BAE I 43R
R FT EIAS: P 58 2 T s SR 7 R PR ] R SR 42 IR )
(short-time selective pressure) FHYFEE » 1fi5E
TG ST AT HERF R AT MR SR T (e
[ R A 2 M 2 SR AR T REIR AR © Kjellberg and
Maurice (1989)58 2 Bl 52 50 & B H0HE - iff
R RE R A 22 e i AR
TR o0 Ik i SR AR A AL - FEA0 AR b o R
FERRAYRA B T Y 2 H BT 22 6 1 e HA R 3t 5
(Berg 1984) ; ifiBrostein (1989)k#s AT G BT 7T
B A S HE P T SR O3 A+ Sl A 288 B e A SRR Y
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BREYEEEETR RSN -

SR+ B HIF S AR R G B st Y B8 (Sect.
Ficus) » H MW R T EAEF AW HERS SR 7K
2ME H (Tseng 1999) « FE[Al— 2= B H1 » B %R
TRBOEA B SERS » FOHE - HEMRAUIE R A BRI X
J&(Chen 1998)A1ELAIFEAHE - BEEATT 8
RIS RV RIS SRR E - K2 B SE e I 52
TOR P T A SR v e SO 7 B EE A SR 52 (Okamooto and
Tashiro 1981, Kjellberg et al. 1987, Patel 1996,
Spencer et al. 1996, Wu 1996, Chen 1998, Patel
and McKey 1998, Harrison et al. 2000) » il s
TMEAEEZS(F. pumila) » KATRH(F fistulosa) B
TERKE(F. septica) il ~ TEFEZ =g 2804 B
DA% (Corlett 1987, Ho 1991, Hu 1999) - {58
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