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Abstract: Using the principal component analysis method, key climate factors influencing blooming of
Osmanthus fragrans Lour. were investigated on the basis of phenological phenomena in full blooming
period and meteorologic data of 1st to Sth week before blooming at autumn in Nanjing from 2000 to 2005.
The results show that week-mean minimum temperature before blooming has a great effect on blooming of
O. fragrans. Generally, the continually descending of average minimum temperature of the 4th week
before blooming will facilitate blooming at autumn. When average minimum temperature of the 1st week
before blooming persists is lower than 18°C, 0. fragrans will come into full blooming period. Moderate
precipitation can increase relative air humidity, which is conducive to blooming; while too much
precipitation will delay blooming time. Additionally, violent temperature fluctuation is harmful to
blooming. These results are helpful for predicting blooming time of 0. fragrans, and also can provide
scientific basis for regulating blooming time.
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Table 1 The blooming time of Osmanthus fragrans Lour. and climate parameters of 1 —5 weeks before blooming at aatumn in Nanjing

B8 A FFIERT A AFREGWM(E  Observation value in different years
;mmeler Week number before

bleoming 2000 2001 2002 2003 2004 2005

FE B 2B /°C Week mean maximum temperature  before 1st week (o1) 23.4 26.4 26.0 22.6 25.1 24.7

4 before 2nd week (12) 27.1 27.0 28.7 28.0 29.1 31.7

before 3rd week (23) 28.4 29.5 27.2 28.0 28.0 29.7

before 4th week (14) 25.9 28.8 26.4 27.4 30.0 28.4

before 5th week (5) 31.0 28.9 27.1 31.3 30.6 27.6

j%:‘]qz‘ﬁjiﬂ/f Week mean temperature before 1st week (16) 21.0 22.2 21.0 19.4 22.0 21.4

before 2nd week (47) 23.6 23.6 22.5 23.1 24.8 27.4

before 3rd week (8) 23.8 25.4 22.0 24.7 24.6 25.4

before 4th week (9) 22.9 24.9 22.4 24.1 26.7 24.9

before 5th week (210) 27.9 25.3 23.9 27.8 27.5 24.6

AR 2Z/C Week mean deviation of temperature before 1st week (v11) 4.8 8.4 10.7 6.3 7.4 6.6

before 2nd week (v12) 7.1 6.9 12.1 9.7 7.7 8.7

before 3rd week (v13) 9.3 8.2 10.3 6.6 6.7 8.6

before 4th week (v14) 6.0 7.9 8.1 6.4 6.7 7.0

before 5th week (v15) 6.3 7.3 6.5 7.0 6.2 6.0

JAEH R E/C Week mean minimum temperature  before st week (216) 18.6 18.0 15.3 16.3 17.2 18.1

before 2nd week (v17) 20.0 20.1 16.5 18.3 21.4 23.0

before 3rd week (v18) - 19.1 21.3 - 16.9 21.4 21.3 21.1

before 4th week (v19) 19.9 20.9 18.3 21.0 23.3 21.4

before 5th week (120) 24.7 21.6 20.6 24.3 24.4 21.6
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%R 1 Tablel (Continued)

P FiEHT A% AFRERRIM{E  Observation value in different years
Parameter Week number before
- blooming 2000 2001 2002 2003 2004 2005
BRKEERBEE/ C before 1st week (121) 2 2 4 5 7 5
Week devitation of daily minimum temperature before 2nd week (122) 4 4 10 2 3 2
before 3rd week (123) 2 3 3 7 3 2
before 4th week (124) 3 3 5 3 3 2
before Sth week (125) 3 3 8 5 3 1
&K K4/ d Precipitation days before 1st week (26) 5 1 0 3 0 3
before 2nd week (127) 5 0 1 0 1 2
before 3rd week (428) 2 1 0 3 1 2
before 4th week (129) 4 0 0 2 1 '3
before 5th week (130) 3 3 1 3 1 4
FF1E6tiE Blooming time (MM - DD) 10-02 10-14

10-03 10-05 09-25 09-28

#£2 PRHERHEFEUNESEETFHEERIASNAERRE
MRMATERHE

Table 2  Characters in variance proportion and accumulative
variance of five principal components in climate factors affecting
blooming of Osmanthus fragrana Lour. at autumn in Nanjing

B iy (A HERE EBUE
Principal Ei ) Ratio of Accumulative ratio

igenvalue o oL

component contribution of contribution
1 12.455 414 1 0.4152 0.4152
2 6.812 055 8 0.227 1 0.642 2
3 5.138974 1 0.1713 0.8135
4 3.017 867 8 0.100 6 0.914 1
5 2.575 688 1 0.085 8 1.000 0
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Table 3 The eigenvectors of correlation matrix characters of climate factors influencing blooming of Osmanthus fmgraus Lour. at autumn in

Nanjing

£ FrAEHT A %1 £S5 %2I&ﬁ 83 ERS

Parameter Week number before blooming Prin. 1 Prin. Prin. 3

JA B EIEE/C Week mean maximum temperature  before 1st week (v1) -0. 146 620 0.301 657 -0.054 290
before 2nd week (22) 0.050 082 0. 187 200 -0.090 842
before 3rd week (43) 0.175 544 0.182 710 -0.176 344
before 4th week (14) 0.114 457 0.295 647 0.209 049
before 5th week (5) 0.160 968  -0.222 644 0.197 784

FAEHIREE/C Week mean temperature before 1st week (16) 0.007 112 0.300 907 -0.115 653
before 2nd week (47) 0.174244  0.206 671  —0.151434
before 3rd week (28) 0.237 082 0.144 679 0.054 645
before 4th week (19) 0.164 558 0.241 121 0.205 716
before 5th week (v10) 0.168 882 -0.222 568 0.171 022

JAHE 2/C Week mean deviation of temperature before 1st week (v11) —-0.245 055 0.177 730 0.077 598
before 2nd week (v12) -0.214 727 -0.057 541 0.056 161
before 3rd week (v13) © -0.177 813  -0.023 543 -0.342 109
before 4th week (v14) -0.205 431 0.231 378 -0.009 898
before 5th week (v15) -0.052397 -0.036 981 0.193 593
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#% 3 Table3 ( Continued)

w1 ERA B2 Ems B3 Ems

- 2% FHERI A%

Parameter Week number before blooming Prin. 1 Prin. 2 Prin. 3

R MARE/C before 1st week (v16) 0.214 120 0.045 383 -0.226 013

Week mean minimum temperature before 2nd week (v17) 0.228 157 0.192 051 -0.116 714
before 3rd week (718) 0.233 305 0.114 715 0.178 642
before 4th week (v19) 0.210 010 0.159 335 0.199 898
before 5th week (220) 0.176 959 -0.214 215 0.145 437

ﬁ{&iﬁg iR/ before 1st week (221) 0.046 695 0.107 945 0.249 672

Week deviation of daily minimum temperature before 2nd week (122) -0.274 320 -0.010 531 -0.080 192
before 3rd week (123) 0.005 883 -0.167 014 0.339 800
before 4th week (224) -0.270 939 -0.072 764 0.054 848
before 5th week (425) -0.251 710 -0.132 555 0.129 834

MK R¥/d Precipitation days before 1st week (226) . 0.158 886 -0.246 011 -0.215 595
before 2nd week (127) 0.069 846 -0.168 149 -0.324 045
before 3rd week (228) 0.210 736 -0.193 977 0.047 467
before 4th week (229) 0.183 131 -0.195 053 -0.218 008
before 5th week (230) 0.176 544 -0.031 755 -0.192 720
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The micromorphological features of pericarp surface of Physospermopszs and Trachydium
(Apiaceae) in China and its taxonomic significance PU Gao-zhong'? , LIU Qi-xin LD (1. Institute of
Botany, Jiangsu Province and the Chinese Academy of Sciences, Nanjlng 210014, China; 2. Guangxi
Institute of Botany, Guangxi Zhuangzu Autonomous Region and the Chinese Academy of Sciences , Guilin
541006, China), J. Plant Resour. & Environ. 2006, 15(3):1-6

Abstract . The pericarp surface ornamentations of seven species of Physospermopsis Wolff and five species
of Trachydium Lindl. in China were observed under SEM. The results indicated that the ornamentation
variation of pericarp surface was obvious at interspecies and genus levels. Three types of fruits from this
two genera were distinguished based on comparison of pericarp surface features of these species. The first
and the second types were all characterized by invisible outline of cell on pericarp surface, but the
ornamentation at the first type was lack or sparseness striate, which was lineate at the second type. The
third type appeared the shape of cell on pericarp surface, which was often quadrangle to hexagon with the
wavy stria or reticulate ornamentation. Furthermore, the evolutionary relationships between two genera
and among species were separately discussed combining with external morphological features.

Key words: Physospermopsis Wolff; Trachydium Lindl. ; Apiaceae; fruit; micromorphological feature
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Table 1 The locality and voucher of species of Physospermopsis Wolff and Trachydium Lindl. in China

P2 Species FEHE  Locality

SEIEFRA  Voucher

BB P. obusiuscula
ABEE P. muliensis
BEITLIE S P. shaniana
BHEZ P. cuncata
$WED P. fubrinervis
HE P. delavayi
2MHEE P. alepidioides
=MIBRAE T. trifoliatum
BWRET. roylei
BRERAT T. subnudum
NGB RE T. involucellatum
VARG RS T. tibetanicum

P T A& Yadong, Xizang
=R AL Lijiang, Yunnan
9 )1 55 Zhaojue, Sichuan
ZE Lincang, Yunnan
Pu)IjE#% Puge, Sichuan
BT Lijiang, Yunnan
o)A HE Muli, Sichuan
Pi#%/\15 Basu, Xizang
=& Cangshan, Yunnan
PUREHIE* Lhasa, Xizang
PR #RE Chayu, Xizang
Z ¥ Yunnan

FHBA 10626
BEH, %925
TR A 129095
FF 5 88 — 42

P )1} BA 129100
IR 284268
X1 J& i 90003
2 07323
G5 106

Tk H, BRFFK 2272
PHELEA 10626
AFEA 20645
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Table 2 The micromorphological features of pericarp surface of Physospermopsis Wolff and Trachydium Lindl. of Umbelliferae in China

SMRERE EREBE AL

R Pericarp surface Ornamentation
Species R MR THE K WE i

Level of bulging Shape of cell Level of straight  Length  Density Omamentation type
BBEES P. obtusiuscula i int: AEFR R ME MR WY, BB
ABEE P. muliensis KHLAR 4 -6k 2N mE  EE WEE, M6
BHVLIE® P. shaniana AKALRME 4-63% PR mE  mE R, A
BMEL P. cuneata R A 22 . bl W Mg, A
RS P. rubrinervis AR AR 4-63UJE Bk RE HE &9, S
H% P. delavayi i 4-6 1% Bk qiE WE &L, RS
LW HE P. alepidioides HKIEAR 4-6HK PR gE RE &REL S
=EMRRIT T wrifoliatum KRS, B Aar i PR pi7d BE  ZHREY, 9%
TR T. roylei HEE, A AR FE *® EE RE, WA
FRERST T, subnudum s, AR AT EYHE K B R Mo
AR T. involucellatum Ak AAl EYHE K LT A £ S N
VIR R T sibetanicum e AR AR B e BB &K WS

SRR R R R TR, SRR
WRER (I = M98 RFF Trachydium trifoliatum Wolff
Fiaspg i B e T. subnudum C. B. Clarke ex Wolff) ,
SR B MRS B AN AT I, RS AR R
KL, REK T H, 280 P 80U Ho 8 H sk
MR,

3 W #®

RERAMESHERBNRZFEN
MBTIEERY 12 4~Fh 38 i 3R 5 3% il 08 BAFAE
WLIE (3R 2) , HE R AR R TR B SR SR 1
EAREA — LR, bRk DEREAR 6F
A SRR B BCATRPIRINEL SN R LTI BB 2 4 ~
6 AT B AR Z L TY B A WA AR B 5 R H
B BRSOV B SRS BOR B AR 80 B R B0
FXi RIS, A R LI O BT AU, IRIEAI IR
JER VT LR B 0 S0 BE R T SR 9 R B, B AT 43 A
R SR

KA BRHETH - SN AR AR -
T AR, X R R S MR R
W ST SR AR A A BRI EA
A 5 200 D 2K THT JC 480 ¥ (S0 A 8 TG A I 65 T AR
B TR —HKBFEE D, REBRES 1 1,

HKEI . BHE AR - SR B MR R AN T R -
W RS HERAR . XM RBA R LR
AT, R EHLRE , 4 20 BRI Rl (IR R

3.1

JB) s SNR AR AR R RBE A, R
WA RS, SUiA 2 FhER, U H WL
&, LR R A (T, involucellatum R. H. Shan et
F. T. Pu) SR R ARG R (T. roylei Lindl. ) ;
A BORE L BARER B R 4L, 0 7 R R (T
tibetanicum Wolff) 1 = &g 7,

FRI - B FERLRE - SM SRR 4 ~6 TP -
PRSI SR A RIS ) R LA
FU RGN 5 SR Bz 40 M50 JE B 2w DL, 4
B4 ~6 1, 4 RE 2R AR RARR R R A
BB RA . ARIE SIS BN 43 AT , AT A
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B8  Explanation of Plate

BT 1-~7. ESERRLETAHAE: 1. BRES(x1000); 2. AREZ(x1000);3. WILES(x1000);4. BUHEE( x1000) ;
5. SEBKIEE (x1000); 6. HE( x1000); 7. 2HEE( x1000), 8 ~12. FEHBRERMBOVEFE: 8. ZIRRIF(x1000);9. ¥
B x1000); 10. FRAEREA( x1000); 11. HEARFF(x1000); 12. FRUERF(x1000),

Plate I 1-7. Pericarp surface omamentations of Physospermopsis Wolff under SEM ;1. P. obtusiuscula (C. B. Clarke) Norman ( x1 000); 2. P.
muliensis R. H. Shan et S. L. Tiou ( x1 000); 3. P. shanigna C. Y. Wu et F. T. Pu ( x1000); 4. P. cuneata Wolff (x1000);5. P
rubrinervis ( Franch. ) Norman ( x 1 000) ; 6. P. delavayi (Franch. ) Wolff ( x1000); 7. P. alepidioides Wolff et Hand. -Mazz. ( x1000). 8 -12.
Pericarp surface omamentations of Trachydium Lindl. under SEM; 8. T. trifoliatum Wolff ( x 1 000);°9. T. roylei Lindl. (x1000); 10. T.
subnudum C. B. Clarke ex Wolff ( x1000) ; 1. T. involucellatum R. H. Shan et F. T. Pu ( x1000); 12. T. tibetanicum Wolff ( x1 000).
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