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X B FHEHM fFER

WR MNEMHRERRFHARRFOREERE. OERM. BHaE AR ES MK,
BRBCAEL THRE. SB. A% BRRAET ERBH. EHEARHHECKR 1S MRESHE
B WBE. HRE¥NARRTHXRAGT TR SHETRT ST E, BRET X EEYEN
THBANSKEAFRATHRE . HEANE FHH RN, EAREREHTER 15 MRS
YWEIAS 2K, FHXRRME N R IFEM . RRSAAH B G RN K,

XA LHRAE.REREB OREE . ERS T RERKMT

YD ERADEH I BPRE TR FHTEFEARS BN FEMLE R, HHFR
BN ARSI AR ZRATHERED, B FTRESKBKE XL, K40t EEH R
. MY —ENEY AR, TR AR A SFE AN, R KRtk
BEAMF 1000 BF, N 1978~1987 SEHELE 10 a Xt 80 B T ERFFEFT T WM . X
Heb 15 MRIFFINR . NESEAEHREYERSE. SRS THIT ST & BT X ER
HOPESEE. LR WESHAEEFHXER X 15 MR ROYERHT T R85,

1 BABA

HERAREMB T 1973 4, (L T 45 B &) 7 5 A0 i o 1% 1Ly 1Ly 28 b R R 358, 18°42' N, 108°
49' E.¥§R 80 m, SR ARHELENE, 2FTEEVXHEWE,11 BERES AHRESE.6
~10 BAWE,EH[E 25.5 C.EBXNRHER 38.1 C,E&XMNKZMKE 2.5 C,EHHNRE
80% ,4EREF & 1 000~2 600 mm, 1 N8 B FEL %, pH {& 5. 5~6. 5.

2 MHEETE

Xt 15 MREHT T E R EHKER (85 R—YOMPREIRM . & RERE HXE
EMBAR . RAEUMAEZEAHTEHALABESHFEHTRE ., MR B #HY .EER
18 (Dalbergia odorifera T.Chen) . £} B % 18 (Pterocarpus indicus Willd. ) . 5 G ¥ (Gmelina
hainanensis Oliv. )., ¥ ¥ 7L % & (Adenanthera sp. ) . ¥ &K (Tectona grandis Linn. f. ).
(Chukrasia tabulars A. Juss. ). ¥ N, CPolyalthia cerasoides (Roxb. ) Benth. et Hook. f.].
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WHEBERRTA . TSN FTERPERLBSHRERAFTRLTFRFE M 5105200,
s FERKIUBERRREREEALRESRENE “AW R AR EERIFERETREE "85,



3 R B¥ B0 REnhFHARERRAOWRTR 295

F K 4K (Oroxyium indicum (L.) Vent) , LB (Syzygium cumini (L. ) Skeels).H ¥ (Albizzia
procera (Willd. ) Benth. ], [B £ & B § (Enterolobium cyclocarpum (Jacq.) Geiseb. ). %R
(Albizzia chinensis (Osb.) Merr. ). BB ¥& (Albizzia odorctissima (L. F.) Benth). JE ¥
(Khaya senegalensis (Desv. ) A. Juss. JFIKHBE1E O K (Swietenia macrophylla King) . ¥y
B ASRE TN 1978 4EF) 1987 %4 10 a YHIE. HXESE R B ARG H SR
B,

3 HRERUAM

3.1 WARBRSHRBXR
RAMDBEBRZEASNENEYETVTRER I CSESHFRAE T 2ENHXR.
15 15 MR ERYEM SRR TFERE X, ETE X,. 5P H R X, &t
HREH X..>10 CHE X, MAYBERE X XK.
%1 EPHBRASHKER TR

HHERE R it i vil i ¥
X\ X, X: X Xs Xe X, X X X Xs X

1 BEAN 26.9 14.6 6.3 69.2 296.6 32.9 28.2 202.6 6.8 317.4 1323.3 33.9
2 HIEXRH 24.9 7.8 5.3 58.3 273.9 29.5 27.5 74.3 6.9 247.1  992.0 33.5
3 BEAHE 26.1 19.8 5.9 94.9 417.6 31.2  28.2 167.8 6.9 276.9 1126.2 34.1
4 WHAET 26.0 18.9 5.6 66.6 311.2 30.7 27.4 187.5 6.8 403.1 1645.7 33.0
5 MK 27.9 45.0 7.5 119.2 447.0 33.9 27.1 513.8 5.2 291.5 1517.7 30.9
6 BB 25.6 22.9 5.6 122.5 563.2 31.0 27.8 133.8 7.0 250.6 1001.6 33.8
7T WMENR 26.8 6.7 5.9 358 160.5 31.2 27.5 55.9 6.8 177.2 713.8 33.4
8 Tk 28.1 122.9 7.2 185.5 730.2 34.0 27.9 462.9 6.1 332.5 1534.5 32.8
9 L8 23.3 45.3 4.6 195.3 1002.6 27.7 25.7 119.2 6.1 450.5 1922.1 30.7
10 A 28.5 158.4 6.1 176.5 826.1 33.8 27.5 396.4 5.2 249.6 1316.1 31.5
11 MEKET 251 17.3 5.4 97.4 452.6 29.9 26.9 67.0 6.5 213.3  889.0 32.4
12 4R 25.3 7.9 5.6 79.6 2778 30.1 26.7 63.5 6.6 242.2 988.4 32.2
13 B 25.0 17.2 5.6 88.2 399.7 29.7 28.2 709.1 6.5 656.9 2850.8 33.7
14 SEBE 25.2 13.5 5.2 33.1 173.8  30.1 28.2 158.6 7.0 279.9 1126.2 33.9
15 KH#ELAK 253 9.0 5.6 61.1 277.8  30.1 26.2 48.8 6.3 213.5 896.6 31.5

&EED

HHR&E # »n >-C] Ll i3 @ ¥

X, X, X: X Xs X X, X X3 X, Xs X

1 BREHEM 21.8 200.9 5.5 577.2 2287.1 26.1 21.7 16.8 3.9 74.5 411.5 25.9
2 HERH 27.7 385.0 5.7 249.9 1216.9 32.2 20.0 3.2 4.5 40.4 179.9 24.7
3 WEAE 28.3 465.4 6.5 360.2 1583.9 33.5 20.3 6.0 3.8 52.8 284.8 24.8
4 REAESE 26.5 687.6 5.1 348.3 1841.4 30.2 21.0 14.2 3.9 85.6 461.1 25.4
5 WA 19.7 11.9 5.5 272.9 985.5 24.5 19.7 9.7 5.2 133.2 512.5 24.4
6 RN 19.4 6.1 5.8 137.7 465.4 24.2  20.7 32.5 4.2 214.6 1055.3 25.1
7 HWEHR 28.5 110.4 6.9 144.5 595.7 34.1 23.6 24.9 4.6 87.7 441.2 27.6
8 THk#K 19.6 3.9 5.7 134.8 469.3 24.3 22.1 6.7 3.7 10.9 66.3 26.4
9 L8 28.3 463.9 6.4 338.8 1496.0 33.5 20.6 4.7 4.8 41.4 266.8 25.0
10 A% 23.4 55.1 4.7 280.8 1385.9 27.9 22.9 42.2 4.5 171.9 865.3 27.2
11 BARKED 24.8 619.9 5.5 491.2 2229.9 28.3 20.6 11.4 4.0 99.8 514.4 25.0
12 4R 20.2 21.7 5.6 267.4 968.9 24.8 21.3 20.9 3.9 102.9 568.8 25.6
13 By 20.1 22.0 5.6 291.7 1045.9 25.1 22.1 49.9 4.4 239.5 1215.7 26.5
14 FEHM 25.1 33.3 5.6 124.1 551.4 30.1 24.9 22.9 5.7 113.3 497.3  29.7
15 kML AR 22.1  19.6 3.7 62.8 375.9 26.1 24.6 19.2 5.6 93.8 417.5 29.4
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3.2 EEHRBENERIIT

F BS54 (PCA R BN ERAIVBERE —FHEH TS, UARASEZEEEN
BRI, 4 B W ERHITERS T, EEARSHFERFPIREM EYERE X RREH
HEERFS. WEHPCAEXERFHF TN HPE-ANTREFX, YEYEMEL1 A 1
HOXREEHA XL X X X X M X, ARIER T X XX XWX M X B HHRE
286 144l _E#EFT,PCA R NE 2~5,

%2 RUPMTKSEFHN=ATSROAER

f B—ENE BoEHR BZENK ht
BobiEmiE 1 A1 R XY 0.908 0 —0.309 7 —0.271 4 0.994 0
JErt A H F-EyE B 0.932 9 —0.332 8 —0.051 7 0.987 4
BHMERER 0.838 2 0.451 7 —0.271 6 0.980 4
Rut ¥Ry H®EH 0.832 6 —0.354 1 0.412 9 0.989 1
R MR H RN 0.535 7 0.826 8 0.164 1 0.997 5
RH¥=10CRER 0.398 8 0.909 9 0.059 3 0.990 5
BHMARREE 0.939 2 —0.3118 0.071 3 0.984 4
AR 4.4187 2.1485 0.356 1 6.923 3
BEEESH D 63.124 2 30.692 6 5.087 1
RitEREHH () 63.124 2 93.816 8 98.903 9

*3 FEMKRETFHN=IHROIATR

H F Bk B_Enk B=ENE ht
FHHEBE1 51 HOEE 0.630 5 0.155 2 —0.757 5 0. 995 4
FicM B PR 0.166 8 —0.827 7 —0.528 9 0.992 6
FHEHEHEER 0.960 1 —0.192 3 —0.149 4 0.981 1
FFIEMH N H B —0.658 4 —0.706 4 0.239 4 0.989 8
TRt H B 0.704 4 —0.393 7 0.589 1 0.998 2
FHM=10CHE 0.834 9 —0.275 6 0.474 5 0.998 2
FriEW A 29 MR W B —0.285 2 —0.936-7 —0.195 3 0.996 9
FFHIER 3.055 0 2.3533 1.543 5 6.952 2
FREAROD 43.643 2 33.619 1 22.050 3
RfEEESHCOD 43.643 2 77.262 3 99.312 7

4 RRNFRAFHN=AEHRNATER

H ¥ 0B SNk B=F0R h?
BRENE1A1HNXH 0. 905 2 0.136 6 —0.2311 0.8915
BRHERE —0.878 3 ~-0.3220 —0.304 1 0.967 6
ERMERER —0.850 1 0.298 2 —0.267 6 0.883 2
BN HEEY —0.569 1 —0.398 1 0.700 4 0.972 9
MR H e —0.309 4 0.879 6 0.236 9 0.9255
ERpi>10CHE —0.630 0 0.744 5 —0.008 1 0.951 2
SR H SRR —0.853 8 —0.4236 —0.2125 0.953 6
IR 3.858 7 1.877 0 0. 809 4 6.5455
HRERHD 55.123 7 26.814 2 11.562 1

RiHEREA LD 55.123 7 81.937 9 93. 500 0




3l K BN BHHRENATHAREEERFOYETR 297

x5 HEEHRFREFHN=4 L5 RHAGER

F H—Enk B_E4NR B=EHER h?
HAEGEME1 B 1HMXH 0.714 8 —~0.657 9 —0.234 8 0.998 9
HAGMA FHEE 0.922 3 —0.350 3 —0.157 6 0.998 2
rH2E 5 3 DR 0.694 8 0.675 6 —0.2050 0.981 2
oH3E 3 A 39 A a8 0. 606 4 —0.244 1 0.755 4 0.997 9
HEGHR T H B 0.472 0 0.867 0 0.127 0 0.990 6
HEAR>10CHE 0.458 4 0.886 2 —0.020 6 0.995 9
WA R H B RE 0.923 3 —0.3720 —0.057 3 0.994 2
HER 3.497 4 2.747 0 0.712 4 6.956 9
HBBEAHWD 49.962 3 39.243 3 10.177 3
RitERE (%) 49.962 3 89.205 6 99.382 8

3.3 BHERDEMORGERAEIN

REASTHHRERPERE", BRETBRFEAS I ETRETREN —FHHENY,
AT R B SRR, 3 15 AR R IR RBIARM M B EIAHRT T R
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4 fHEIT®

4.1 AEHAEEERBNDERFSE
4.1.1 A=°tH 1547 BRRHIAXRRIE3~4 A, 0\ 5~20d, X6t HYSK A 25~27
C,RNEFHRAMEN, EXRER, AAFREMAGMERT. AEEMBRE, H5 AKES
A%l B EHmRK, H29d, SRBHER A2 A 12BZE 3 A 26 B,6ERK, R 43d,
4.1.2 FEB 15 MR FHIEMBPLE 4~6 A, FEBE—N 30~60 d. i HIYKIE 26
~28 C,HIEXRIE . HERENM, FHHREH 6~7h, FHTFRANEKET. 15 1B
FLBEENRK. N4 AZE 8 A8 101d, EREN VTR 26d.
4.1.3 RXBB KZBEHHAFLEERIREARBE I~TIMA  FLEEEERR, RE
R A G EHEMAHIECARS ZERMEC AZKEI A ZFRHM—BREI0AZE
KEIA. L3 6~ ANER. BEVRM . REEERKAFRREBHERYR,. P10 AEZK
E£3H,RETRABXMEEYSER19~22 C, B BRI 5~6 h, BB, EEHRET
PR, PERHNMSR BEARE. RN AL B ESEFPRE.3~5 AR
#)5.5~8 ARLRZA.
4.1.4 “tZEmM HEHFHAET—FEEFRTRE. 15 PRIFFPBREA P EEB %
B REEREEEHRRIN, HARYAERE . it EGEFHIRE  HEARMNR., 12 #5%
BRFHBHFREFH. O HERRATE T HFERY MBRFLEE RN, 1
ABEAE. SR AEMERKRELS;QEHOEELMFRIC, m4eR . B4 EMEMX
HAkE Ok, 15 MRF S H R BB PE 1~3 A 9,816 % 10~30 d, HEARE X% &KE
FREN . HAEKBRERE, LEEL. RARADRESBEREFHEEX.
4.2 TEHAPENHNETERF

MRAERS ST E BRATEAZHSEEBFH . REMKKRGEEHEXOETF.
REFTEYHRBN IR L RED TR,
4.2.1 R-tH AFR2AUER.F—XHBPUBHKE.B¥HRB. RBUYELIAL1A
B KB Y R T B BB R (0. 932 9.,0. 939 2.0.908 2), A EPL>10 CREMER A Rt
% TR B R (0. 909 9.0. 826 8), ¥ N IEMMMN . BN EASBEMRIET BE.ERMRE
MR, RiTSTEE R 93.82% . BH 28, BERMWBERMK, B B RHRA, BEXRKE
BESE, HREL, LAY, BHSB.AHERE.>10 CREM AR R Bt HERBHH
BRIENS[KETF.
4.2.2 Fih ARIFWURH.F—ESBFUFEHERENE.>10 CRE.RRER
B B3 H R A R R, 2 5% 0. 960 1.0. 834 9.0. 704 4 f1—0. 658 4, E_F 4
BP AN ERN R RIRKA(—0.936 1), FIFEAES BRANRETHRE.BE RN
FEBIWER, RHTAMEN77.26% . FEEN . BRENHERE BELHE, HH B,
XEWMME R, 15 MR EMERE 4~6 B, SERRFRH, 10 MERBH T4 A
BRRERNY 52.2 mm, B B REFHCAY 5.61 h;6 AGMTEEN 174. 94 mm, B ¥ H BT BH
5.61 h, MR, FEMNKKEFP.ME. 210 CRE. Rt A BWet M A % 0 BeT R
REEMN.
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4.2.3 X8 HEXIEL.ZF—FSBPURRNE1A 1 BHRE. RBMHEHKAE.
RAWMBHHRB. RAATEN A H BN H S . 905 2, —0. 878 3, —0. 853 8 Ml
—0.850 D), F_FEHBEPURBIR T H BT B A FH RS 0.879 6), WIANESEF
RRIETHE W& ERMERMYEHE, RiTTMEN 81.94% . N\BFREE, HHKA.
A RR RSN ERBE, HFEE 15 M RBMNLES AFIKEL AL FHE
LEH BB AHNEEIREFESRR NBEN NLYFHEKARY . RENRBREES . W
BRE, MABEN IBEERAN, RANTENRERK . WEE) . BirHBEHER
PR E B YIS, RREMN,. I RiTH Bt B4, RBIRKM,. FEMRiTH BEE
Z. AN, RRMREFENSLETFREIYHSKER . WEMRTH BEE,

4.2.4 txéM ARIFH.B—EHEBPLUNEGANHREMHHKBRNAREENE
A5 0.9233/M0.922 0, F_FNBPL=10 CHRBM R HREBHRHRIR
B (551K 0:886 2 F10. 867 0) B MEN BF BRI T RE LR E RN ER. 15
WO EEMERE 1~4 A%, EB RN, BERMH R R HHERK, HEERY,
TAE BT A e A R B AT 42 E AR L BT RL, B RA L RIB R B AR KA K, RS
B EERTF, >10 CHRBMRITHHEHSHEAPKRERX, HEERKSY,. BERAOR
BHE, Bit B Red gk, kg, EFHR,

4.3 BWARHIREBNRS

4.3.1 Fetn RIEELLEREA=6.0WKEL . MER 1 HAYRPEFREEFHXE
.8 54 HBHNNYREXRSRDE:. (DKE—VER—EBHREE), LERR
H#k 2~3 A; QPR REAR-—BHEBRHARERM . OEEM . SHOE.BFLE
SO RN . ERRE T B R R DA LR R R AR 7 3~4
A;ORmB—FHR—BERHEGA) , WAERRHH 4~5 AV OEBR—LHB—ER
HA (kK. A, LERBHIAN 4~6 A.

4.3.2 Fiedn REE 2, ERE A=12. 0 HKT L, X RE 1 LR B 15 MRFFFIERNY
YWEXRSBHEE. (DEFE—PHR—EBEFRKEHIV(LE),; QOQOPHE— LSRN
MEEHH(RERM PEEM SHAE B EAE R EEL. BAREL2EE 42,3
HHAMKHPRELCK); EHE—LAR—WEPEPHEA. TRE. OB OELHR
—FHR—EEREHNER,

4.3.3 X®¥ REESEREA=7.2 KL REE 1418 15 MRERENY
BRRSREE:(DER - SH —RAERNUEIEEY SHOE AL, 28), HERY
F5~8 ANEFREMR: QTR BN —RAKRYEFALEL. . BREE D, LKA
L 8~11 BMHKERTHA: QORB—PH-—BRBRLRMUEFRL AR REYE 10
AZRE1 ANEERR: (OEER— VT —BRLAFERH AR RE. TRE . A6 . LR . B
BOIEHE.RHME AR, A BRL T EFBIRP. FLFERENFRA2~4 AWDRE
A B

4.3.4 *tEé&h MEELEREI=6.0HKTFLIRRIER. B 5 MR EGH
MPBERBABEE: (DEAE—PH—HETEEHMEEA); OBRKEBE—H—HRETEE
(BRERE.OEEM SHAE.AFALE. THA. SB BAREEL . 48); OQORRR—
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Study on Phenology of Some Tree Species Grown in the
Tropical Arboretum at Jianfengling of Hainan Island

Su Juan Wang Dezhen Fu Shishen

Abstract The relationships between the phenology of fifteen tree species grown in the
Tropical Arboretum at Jianfengling of Hainan Island and some meteorological factors such as
temperature, rainfall, sunshine, etc. were analyzed by using the multivariate statistical
analysis. Results showed that the most important meteorological factors influencing the phe-
nological periods of the tree species were mean daily temperature, rainfall and mean daily
sunshine. Through using the clustering analysis, the leaf expansion period, the flowering
period, the fruit maturing period and the leaf discoloring period were divided into four types
respectively.

Key words The Tropical Arboretum, tropical tree species, phenological character,

principal component analysis, system clustering analysis

Su Juan, Associate Professor, Wang Dezhen, Fu Shishen (The Research Institute of Tropical Forestry, CAF
Guangzhou 510520).



