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Abstract

Phenological phases of 12 species of trees belonging to the family Fagaceae in Guandaushi forest
ecosystem of Taiwan were investigated monthly from September of 2000 to August of 2003. Quercus
variabilis was found to be a deciduous tree, whereas the other 11 species were the evergreen trees. All the
species had the same budding season from February to April but differed in blooming season. Eight
species, Castanopsis eyrei, Castanopsis kawakamii, Cyclobalanopsis glauca, Pasania hancei, Pasania

harlandii, Pasania nantoensis, Pasania synbalanos, and Quercus variabilis, bloomed once a year, while
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the other three species, Castanopsis fargesii, Pasania konishii, and Pasania glabra, bloomed twice to
several times a year. Fruits of all the species became mature in August to December and fell in
September to next February. The phenological phases of Fagaceae showed a cycle per year or per two

years.
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Fig. 1. Locations of the trees belonging to the family Fagaceae investigated in the Guandaushi
forest ecosystem.
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Fig. 2. Stigmas of Cyclobalanopsis globosa
(black after pollination, an indication of the
beginning of fruiting phase).
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Table 1. Data of the trees belonging to the family Fagaceae selected for phenological study in the
Guandaushi forest ecosystem

N . Cti?;"(ijgg;;:s Elevation (m)
1 [k ( Castanopsis eyrei) 22652354i82 Lo
9 FOfIgE ( Castanopsis eyrei) 2265633040660 ISl
- [Zf# ( Castanopsis eyrei) 226523122635 1354
4 JI| - 5KE ( Castanopsis kawakamii ) 226562494742 7
5 JI| FECKE ( Castanopsis kawakamii ) 2265624958061 17
6 JIl FEGRE ( Castanopsis kawakamii ) 22;624?069 927
7 JI| |5EE ( Castanopsis kawakamii ) 22;623966286 1268
8 JI|_EJXKE ( Castanopsis kawakamii ) 2265623965 12 6 1272
9 KR ( Castanopsis fargesii ) 22;634206425 el
10 ‘K& ( Castanopsis fargesii) 2265633446366 12
11 k&R ( Castanopsis fargesii ) 226563316]24 121
12 KR ( Castanopsis fargesii ) 2261239; 158 1273
13 Tl ( Cyclobalanopsis glauca) 2265634394??2 734
14 [ S &M ( Cyclobalanopsis globosa ) 226563 4]24558 1031
15 B R EHIEE (Cyclobalanopsis globosa ) 2265634124576 1030
16 B EHI# ( Cyclobalanopsis globosa ) = o 812

2664928
17 7RI (Cyclobalanopsis globosa) 22652 5126571 786
18 MRS (Pasania harlandii) 2265 634048287 903
19 FiRR BB (Pasania harlandii) 226563:45;4285 812
20 WRSELHE (Pasania harlandii) o 1274

2663608
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Table 1. Data of the trees belonging to the family Fagaceae selected for phenological study in the
Guandaushi forest ecosystem (continued)

Coordinates

Tree No. Species (TWD67) Elevation (m)
21 FfEf7#% ( Pasania nantoensis ) 225633]18.;0 1371
o . , 253191
22 1% ( Pasania nantoensis ) 2663157 1373
o L 252018
23 =214 ( Pasania hancei) 2665238 607
. ‘ ‘ 252143
24 =L ( Pasania hancei) 2665158 625
. . . 252984
25 /INFEECA 1 ( Pasania konishii ) 2664484 o17
. e 252692
26 /NGBS HE ( Pasania konishii) 2664515 943
e iz ] e 253151
27 /NP ( Pasania konishii ) 2664253 1031
. 253565
28 FEH L (Pasania synbalanos) Scciin 1122
s . 253572
29 FEF K ( Pasania synbalanos ) 663434 1124
. 253524
30 1% (Pasania glabra) 2664921 814
. . 253543
31 £1f% ( Pasania glabra) 2664931 813
. 253114
32 111 ( Pasania glabra) 2665249 804
33 2 KRR (Pasania glabra; 253065 &
caught in wildfire ) 2665241
34 a8z KB (Pasania glabra; 253069 817
caught in wildfire ) 2665249
35 HHEE KRR (Pasania glabra, 253077 823
caught in wildfire ) 2665277 °
- 253424
36 Fa: K7 # ( Quercus variabilis ) 2665205 739
. S 253148
37 B R7 i ( Quercus variabilis ) ety 792
N 253124
38 ¥ K2 #E ( Quercus variabilis) 2665257 804
, g 253103
39 ¥ 7t ( Quercus variabilis ) 2665279 811
40 1o Fr i K IBIE A (Quercus 253029 -
variabilis; caught in wildfire ) 2665279
41 PR Rt KIFERRAR ( Quercus 253014 Wi
variabilis; caught in wildfire ) 2665269
T2 Bt KRR (Quercus 253002
42 839

variabilis; caught in wildfire ) 2665250
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Table 2. Phenological phases of the trees belonging to the family Fagaceae in the Guandaushi forest
ecosystem (B, budding phase; T, tender leaf phase; L, leafing phase; A, flowering phase; R, fruiting
phase; M, mature fruiting phase; F, fruit falling phase; D, leaf falling phase)

Species* Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Ca. eyrei 2001 B T TL TL L - - - - - -
2002 - B B TL TL LA R R R RM RMA MF
2003 BTA TLA LR LR R R
Ca. kawakamii 2000 R RM  MF F
2001 F B B TLA TLR TLR TELR TLR R M M.F F
2002 BTL LA LAR BTLR LR LR LRM M M.F F
2003 F BILA LA LR LR R R
Ca. fargesii 2000 R R RM MEB
2001 B B T L LA LR LR R M M.F A

2002 R RA R R RA BTR LR BLR BTLR M M F

2003 BA TA TLR LR R R

Cy. glauca 2001 LR R R R R M I
2002 F BA TR TR LR R R RM MF — -
2003 = BTA TLA LR LR R R

Cy. globosa 2000 R RM R.F

2001 RF RF RFA RBA R R R RBL RL AR RM BAR
2002 RB RB RTA RL RL RBTL R R RM  MF

2003 B.TA BTLA LR LR R R R
P. harlandii 2000 R RM RMF RF
2001 B B.T TLA AR R R R RM RM RMF RF

2002 R R RBA RBTARBTLA RLA RLA R RM M M.F F
2003 F B BT TL A R R

P. nantoensis 2000 RM RM RF
2001 BT BT T TL TLA LR LR LR MF F = —
2002 - — BT TL L TLA LR RM M M.F F F
2003 - — BT TL TLA R R R

*The abbreviation of the genus names are as the followings. Ca., Castanopsis; Cy., Cyclobalanopsis;

P., Pasania; Q., Quercus.
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Table 2. Phenological phases of the trees belonging to the family Fagaceae in the Guandaushi forest

ecosystem (B, budding phase; T, tender leaf phase; L, leafing phase; A, flowering phase; R, fruiting

phase; M, mature fruiting phase; F, fruit falling phase; D, leaf falling phase) (continued)

Species* Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
P. hancei 2000 R RM RMF F
2001 = B TLA LA AR AR R R R R,IM,F MF  MF
2002 B TLA LR LR BTAR AR R RM M M.F F
2003 — BTA TLAR LR LR R R
P konishii 2000 R RMF MF F
2001 AR BAR BT TL A R TLR R R R RMF —
2002 — A R B TL BTLA A R AR R R -
2003 — - B TL TL A R R
P. synbalanos 2001 . R R RM RM RMF
2002 F F - - B T,L,.-‘{ LAR R R MF MF
2003 R R RB RTL RL AR R R
P. glabra 2000 RM ARMF AR
2001 ARBT RBT RT TL TLR TLAR AR AR AR MF MF AMF
2002 = BT T TL LAR BTLRBTLR TLR TAR AR AMF RMF
2003 RF RB TLA LAR R R R R.A
P. glabra 2001 TL TL T.L T.L Tl L - -
(caught in 2002 — BT TL TL L BTL TL TL L — — —
wildfire) 2003 — B BTLATLAR LR R R R,A
Q. variabilis 2000 R RMF FB.T
2001 BTL BA TLA TL LR R R R R DMF DMF DF
2002 D BTA LAR LR LR TLR R R R DR DM DMF
2003 D BTA TLA LR LR LR R R
Q. variabilis 2001 TL TL TL TL L L D D
(caught in 2002 D BTA LAR LR LR BTL L - D D D
wildfire) 2003 D BTA TLA L L L — —

*The abbreviation of the genus names are as the followings. Ca., Castanopsis; Cy., Cyclobalanopsis;

P., Pasania; Q., Quercus.
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Fig. 3. Budding and tender leaves of Fagaceae. (A, budding of Pasania konishii; B, tender leaf of
Pasania konishii; C, tender leaf of Castanopsis fargesii; D, budding of Pasania glabra; E, tender leaf of
Pasania glabra; F, tender leaf of Pasania nantoensis; G, budding of Castanopsis kawakamii; H, tender
leaf of Castanopsis kawakamii; |, tender leaf of Pasania harlandii.)
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Fig. 4. Numbers of species of Fagaceae at the
budding phase for calendar months in 2001 to
2003.

2000%F-12 H ZE[FF2H #h# > 200252200315
1E2H o

B K R AR 20024E 23 BIAE2 H K6 H
A A —K > 20035F-AE2-3H il ZF - 12 B2 BE
KRR AR B A K B AR R A 2002 52 2003151122
H#EE > (H kAR RTE20024E6 H 2 fli— K

N

3o

=~ R

FTBlg2 1 2(E R b - (542 57 MG v 3
TR - V5 BEHITE 20005 2001 F 2 it 12 H 2
FEELH o f2 B KERERTE2001F R 11 H =
FEELH Y& 5 - 20024 7% FEARR 12 H =@
Fa1H -

=~ BAfE

B S RHE MEAE B AL PRI - R IRIRR
FACHIREY) (1EI5A ZE [E]5D) » BIZR IR 8 %
R IR 2 e A€ o 5c bR T 1 M £E 4~ B (18 5E ~
5F) - AHCHT LLRESE 5 AEBE0y © BesHRHEYIR



a4 9E 6(2)  95-110, 2004 105

55, 3 FRHEY)ZBATEBIER © (A - )11 EIREERETE « B - JI FICREMESE : C > FREZHEREE : D > I
HEMESE < E > /NP BEIETCRAIESERA « F > A EERIETERMETER < G » I L ICRETE e B A B[R] Al
H s H o [BERFHIEE R B G BE RIS Rl 5 1 > AR BB E e BN BE[RIIRp Rl LS 5 0 FI R RE o ML) 8
Bl 2 e« K > FRIEAEREERE - Ui - L =S BEREKEATT : M - 86
fE-)

Fig. 5. Flowers of Fagaceae. (A, staminate of Castanopsis kawakamii; B, pistillate of Castanopsis
kawakamii; C, staminate of Quercus variabilis; D, pistillate of Quercus variabilis; E, monoecious
inflorescence of Pasania konishii; F, inflorescence with both staminate and pistillate of Pasania glabra;
G, inflorescence and budding of Castanopsis kawakamii; H, pistillate inflorescence and tender leaf of
Cyclobalanopsis globosa; |, inflorescence and budding of Quercus variabilis; J, inflorescence and tender
leaf of Pasania harlandii; K, inflorescence and leafing of Pasania harlandii; L, inflorescence and leafing

of pasania hancei; M, inflorescence and leafing of Pasania glabra.)
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Fig. 7. Fruits of Fagaceae. (A, younger immature fruiting of Cyclobalanopsis globosa; B, immature
fruiting of Cyclobalanopsis globosa; C, mature fruiting of Cyclobalanopsis globosa; D, younger
immature fruiting of Quercus variabilis; E, immature fruiting of Quercus variabilis; F, mature fruiting of
Quercus variabilis; G, mature fruiting of Castanopsis kawakamii; H, mature fruiting of Pasania
harlandii; I, mature fruiting of Pasania hancei; J, mature fruiting of Pasania konishii; K, mature fruiting
of Pasania glabra; L, flowering phase and fruiting phase can happen simultaneously of Pasania glabra.)
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