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FLOWERING AND FRUITING PHENOLOGIES OF THE
WOODY PLANTS IN THREE FLORAS IN CHINA

Chen Zhanghe Luo Jieyuan Zhou Yunlong
(Department of Biology, South China Normal University, Guangzhou 510631)

Abstract Flowering and fruiting phenologies, and fruit and seed dimensions were analysed
for the woody plants in the floras of Hainan-Guangdong, Qinling and North-east China.
Similar seasonal patterns of flowering and fruiting phenologies were found among the
woody floras, although the flora at lower latitude had longer flowering and fruiting
periods in the year, and had a peak of flowering appearing earlier and a peak of fruiting
. appearing later than the flora at higher latitude. Frequency distributions of fruit and seed
sizes also showed similar patterns, although the range of fruit and seed dimensions became
narrower with the increase of latitude. The smallest dimension of fruit (0.1 cm) was similar
among the floras, but the smallest dimension of seed became bigger with the increase
of latitude. Relationships between the flowering and fruiting phenologies and the air

temperature and rainfall were different among the floras. More obvious correlation was
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found between the fruit ripening and the climate factors than between fruiting phenology
and the climate factors for the common woody plants in Dinghushan Biosphere Reserve,
Guangdong Province. :
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Fig. 1 Climate diagrams of the areas studied
a: ¥ 0 Haikou; b: "M Guangzhou; c: % Xi‘an; d:F/R¥E Haerbin
T=Monthly mean temperature; R =Monthly mean precipitation
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g, EARE %Bﬁ*ﬁ {u% é"’ﬁ Table 1 Species number of tropical and temperate elements and

life forms of the woody plants in three floras

R (E2) . FIERREGERE

; % - W %4 #it
%Eé’ m%%ﬂ’]}%ﬂ&ﬁﬂ( Guangdong-Hainan  Qinling North-east China
F, HHWERUENESR.

JS . #4346 Tropical 1930 343 44
WIFEMROLE, MBRAT R 54+ #i Temperate 267 622 262
HA’JE%’ }F?EE“’%H.’; F}],H@B‘\]'[EJ ‘5 Evergreen 2043 ’ 187 54
BE, fE4-5 H44y, ZIERY %0 Deciduous 154 778 252

S XES5 By, WARAHER, E Kk FkA Trees higher than 10 m 539 244 67
. JNFRA Trees lower than 10 m 658 213 66

5-6 A, ETHRESHE i shubs 843 483 166
B, WMYTE KA RS ARE#E Woody lianas 157 25 7
BEX, B, HEESER K Fh ¥ Total species 2197 965 306

B, —4EHHEY T L ) B A AR
M, RANE -7 A, BRFI-101TA, ﬁﬁf&%*ﬂf?éﬁﬁﬁﬁﬁ%ﬁﬁi MR
BWRE, BENSAEYNEREEEHIEER, £10 ARESL, BRMAIEML, E8-9 A
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Fig. 2 Flowering (A) and fruiting (B) phenologies of the woody plants in three floras
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EARRAKEYHREMATRDRESFHEFMEGZML(ES) . BHEMTRE
¥, BREAFTANIEERE, BRAWRIAFMTRKR REHKZ, RIUHREMFHTFR
IR B A, BORRRTRMF TR, KW, MR REWHFH T 6—10 mm K/ R
HKBE; MBEREMARILHHEL, U6 mm KM FHMERS. ZDXARLR/PMYHEBS
EMEL, BUFRESH, B/AREHIRDEHEOL cm. FEXME, =AXRMFHRN
SAHAEMTESSMG, BENT KEYRDHRFLRREMERILK /D, MR T HER
MAREWA, BRERAHEAER. RILHWBEDAFHFEKR, H 1.5 mm, WRXEHTFE
A, AL18 mm, BABEERAD; FEEYFHTHEAEBRNTHEZM,

MAEMGERGYES ABKBEATHSBESBRRFHSNE, | RNEEEY KNI
YRS AFHSBEREAMKRBEBENAER, BHERYRITVRMAX, RIEYKIFE
S5RYHRBMX, BE5ARKRENENMRX, SRUREHAIBEETHEWENMX,
MANLEYFAEMERSSBERFHEARWEHMR (R 2) . WAL 47 FE RAREY T
EMERYBRESBMERSLEEFROFER, THESAFHREMAERNESEHAEHN
%X, EREATFHSBENEHMERX, SHAEWELHBHMEX. KM, RBMWESHIIUER
HT#HEWEHMR(ELI).
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Table 2 Regression analysis between flowering and fruiting phenologies and climate factors (showing R? values)

X: 5% H F Climatic factor* ‘
Y: FFIEE A R A # Number of species of flowering or fruiting

8 -/ % Hainan-Guangdong % Qinling %4t North-east China

FF1E Flowering %52 Fruiting FFik Flowering £5& Fruiting  JF7E Flowering #5R Fruiting

A¥KBE(T, C) 0.6135 0.1714 0.3916 0.4353 0.2252 0.2713
AKFE (R, mm) 0.6004 0.0904 0.1719 0.6652 0.0026 0.2298

* T -ﬁ%%%{&@?ﬂ?@uﬁfﬁl%ﬁ%%ﬁi, RIGLITTRHMAE, RILLUMRERE. Climatic factors of the

floras are from: Haikou and Guangzhou for Hainan-Guangdong, Xi’an for Qinling, and Haerbin for Northeast China.
T=Monthly mean temperature; R=Monthly precipitation. R?=0.3316, P<0.05; R?=0.5000, P<0.01.

£33 ML 47 BERASEY 1980-1981 EFLLERPBESBEATFTHBXENH R R* )
Table 3 Regression analysis between climate factors and flowering and fruiting phenologies

of 47 common woody species in Dinghushan Biosphere Reserve (showing R? values)

X: §1&EF Climatic factor
Y: FFIEER 4 R A B Number of species of flowering or fruiting

FF7E Flowering £53 Fruiting R Fruit ripening
A¥HKE(T, C) 0.148 0.450 0.500
AMFEWE (R, mm) 0.285 0.043 0.560

For T and R see Table 2.
R2=0.332, P<0.05; R2=0.668, P<0.01
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I, SRNEHMKE, REMHFROKERTEH, FRANAFHEYXR2 AR
WAL, ENRMEYYREEENBKERAEY R, SRE, JFE. SRNAERNSHE
W, REMFATRADHEZHEERYFSREEHRB. ARAAEY X F & #i s a R s
FMGERY BN ZTRBEHMAC, XEHW, RA—-XRPRRAXRERSOEY, FHREGRYE
7 E A AR MR SRS RS RL. A M R YR S KB MSRSEEE
THHAXIHTESR, PHYRARMSBEETFHXRABARWERMAR. HAFREENR
W IR GR YRS SRE TS, SREEFRGHERERYY, HUEKRME
BERMERFRKSRR, NFENERYEOERTRERRAK. WERR—XR, BT
WHEEKR, FRBAHFEEGRYENIRE THXRTEEEER. SPWLEARITER -
FRER, HAENERYGEERUEFENGRYREVRETHXRAMER - REEANE
AHAER, TR EEHTHENESR, MIERRGRBWHFEL, WEERBROZEXR
WENERL. B—H, WERAK2FHNELER, BEMNMEEDS, BEEERKMRELER
MGG, AXFWHYBRAZMIEEFHXRAFLSHLATRIDENMERX, X RMIIEEF
M RBOT R R P M AREERER, WANSERETHAREERAX. EFHH LK
riRERARLSHERX. XBETEEYE, RETA—EXFERERENIERERER
By, MARMEPHE—NEXAZEY. SMUNRBMAHARETHRE W T M
X, XFFLATHUEHTX—&. BIREY, ERWEHRAK, ERBEMARAY, WTUFLILT
H, B2EKE, EXHFRT, SGBEKEXEBRNEATREARY, MWEKFENG
B, WURBGE. B—OviE, EYHYREZZHEELFAERY, BT RIRERS, 2539
PR E. FFRREHARE, REEURHMEERAHETHXREN.

BE 30k

1 RES. PEMHTFHEHYBNSA KLY, ZEHEYHE, 1991, T IV

2 FUME, EHFE. SULEREYNYER. REEREREAESRETR, 8, M BEERGRLT M
#, 1984, 1-11

3 OBREM, WEE, EMAD. HEMRERSREARSEES. SN TRESHEF TR, 1996, 32-39

4 Smith-Ramirez C, Armesto J J. Flowering and fruiting patterns in the temperate rainforest of Chiloe,
Chile— ecologies and climatic constraints. J Ecology, 1994, 82:353—-365

5 Lieberman D. Seasonality and phenology in a dry tropical forest in Ghana. J Ecology, 1982, 70:791—-806

6 Janzen D H. Seeding patterns of tropical trees. In: Tomlinson P B, Zimmermann M H eds. Tropical Trees as
Living Systems. Cambridge University Press, 1978, 83—128

7 Opler P A, Frankie G W, Baker H G. Comparative phenological studies of treelet and shrub species in tropical
wet and dry forests in the lowlands of Costa Rica. J Ecology, 1980, 68:167—188

8 Kochmer J P, Handel S N. Constraints and competition in the evolution of flowering phenology. Ecological

Monographs, 1986, 56(4):303—325



