£ OO0 http://www.cqvip.com|

@ h3-8]

Tt E4R 2000,2004) :628—637
Acta Bot. Boreal. -Occident. Sin.

W RE 1000-4025-(2000)04-0628-10

B WL AR R R EE Y E R
8949, 144.8

v
LgE- EEE L RAELENE £945.5
(1 TEFEEWE.BH 6500812 dEMERREVHSRETEYERESEWABERAETIRE.

R 650204)

B B GTEEFRRERA LAY SR R LA
AR BT R A B TFIERT—4F 7 A& 8 A BT ML LUKIR 5 M LA
KRB S KT TEMEE I T 10 d 2B R A S AL 3~28 &,
SHAESR 1~17 B, 5T EHER 10~202 8 E ARKE TR A LUHN ERFTIRRE
B R B RTTED AR B M 25 A B s KR B RN R M £ (58, 3% ~
100. 0%) AR 5 3~26 4, BREFHT 0~11 R FHLEFRH 60. 1% . §MEF
HITER 47,05, FAWAETELRRESTERRRB AR R M. AT RRE
BE T R T 07 O T S AR R T

SCOR. B LT D BERL MR ) Tk ¢$1’é %.c_aﬁﬁfn
A% .Q948.122,6 SkkTRE: A

A contribution to the reproductive biology of Diphylleia sinensis
{Berberidaceae) in Zhongdian, Yunnan province
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Abstract: The reproductive biclogy including population structure,sexual reproduction
as well as vegetative propagation of Diphylleia sinensis (Berberidaceae) has been
observed and analyzed. The result shows that in natural condition . Diphyileia sinensis
mainly distributes in gentle slopes of seepage or along streams. The plant shows a kind

of aggregated distribution pattern. The plant processes both sexual and asexual
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reproduction. population regeneration is good. From seed germination to sex mature
needs about 5 to 6 years,sex matured individual has 1 terminal cymose inflorescence
which contains 3 to 28 (mean=16. 24 +-4. 04 bisexual flowers,each flowet contains 1 to
17 (mean=6. 34-£ 2. 35} ovule,an individual contains 40 to 202 (mean=295. 44+ 36. 68)
ovules. D). sinensis is allogamy and its pollinators are tenthredo and beetles. In autumn,
each cyme contains 3 to 26 (mean=15. 63 3. 94} fruits and of each contains ¢ to 11
(mean=13. 01 £ 2. 13) seeds,thus an individual contains about 47. 05 seeds. Fruit set
ratio is from 58. 3% to 100% (mean=285.8% % 10. 5),seed set ratio is about 60, 41%,.
Inbreeding is compatible. In the favorable environments,the plant can carry vegetative
propagation by thizome.
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Fig. 2 Individual distribution pattern of D. sinensis in Xianrendong population
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HTHHEREREME FHAEZART 6 AHRZTHRT ES B L A
A MR TEPL )1 S B8 L IR B B S AT FU(Ying e al. ,1984).
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MBI (Acer caudatum var. prattii}, 4 g P (Betula albo-sinensis var. septentrionalis)
B ¥ Betula platyphyiia) ., P (Salix cathayana) . ¥ (Picea sp. ), G BETE 0~50%0;
WA TEHRAT F (Syringa yunnanensis ). & W8 3 W (Rosa omeiensis) | It 7 B F
(Schisandra incarnata) . A FE (Elsholtzia fruticosa} . EM HLRF (Spirea mollifolia) .
B84 (Philadephus purpurascens) P4 (Lonicera hungeana )55 35 FTE 0900 2
(6] LAY B Tk F £ (Panax japonicus var. majo) 358 B (Sambucus chinensis) |
;L (Sinopodophylium hexandrum) . BB E (Thalictrum delavay ). FLEpEE 33K
(Aguilegia rockit) FEHSE (Trillium tschonoskii )\ G.Lr T8 (Triostenm himalayamum)
B4 B (Primula sikbimensis) E WD 5 (Pedicularis siphonantha) H0 T BR (Actaen
asiatica) FFHLIE (Trigonotis sp. Y55, B IEH 3000 ~100% 2 [A]. FEEBEN - HEE SR
BEANH EEIMNTEEFE-RBERAAR.GTAAEH I ZHETAERANME 2.
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Table 1 The flowering and fructification condition of I sinensis in Xian-ren-dong population

WROE E%ﬁ BME B F9{E frmE EREN

Observed item Mini Maxi Mean Sta D CViYe
THE MBS RS TR 126 1.00 30, 00 6. 18 D 84.17
e LR 126 1.00 15. 00 2.91 2. 60 80, 21
S8 LW TFN 126 3. 00 292, 00 35.80 42.20 117. £8
HEFFIEY FNIN 377 3. 00 28. 00 i1.98 4.09 34,18
Y ONOF 375 1. 00 17, 00 6, 34 2.35 37.04
(?Né)*l FHE RN 25 44, 0¢ 202,00 05, 04 36, 68 38. 60

TR, Total ramet number in a individual sFR : Flowering camet number in a individual | TFN: Total flower number
of a individual; FNIM . Flower number of a inflorescence |ONOF :Ovule number cof & flower jONOI; Totsl ovule number

of an inflorescence.
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Fig. 3 The flowering and fructification pattern in D. sinensis

8. Flowers of an inllorescence 1 b, Fruits of an infructescence yc. Ovule number in a flower;d. Seed number in a fruit
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~10 min, ZFHARR—HEFHRHEESEP REFBR-EHZANKE K LEE
REEHEHK L, AlcEnEs T EELFAERE— X% RAREA & m#1T. A L #rt
ARERASAEHEL. RERBRRAVITHRARR. Bttt T ZEBF T B
&8 ILFRFE.

BH LA A RA BRETMRER AR ES . EFNEN 2 4~ Bl AR E
ERERA—#,. R—-ERAREF LR AR LM RN B HF.EH
BARLOcm, EHE &, FEWE, TEREER, SiE&MAA L. HERERS| B,
HxH e & RRBI T IER: .

FE 5 A ERLR P, 3 65 KB, P 50 R E HEX  FHERELHRHT6. 0%,
B REWMHF RS B R/IERERD. TR L5 B8, TR, ZAEERN S
Aphep, 48 JeErR A 42 S RE N R L RN 875U EEAMFRIFER R 2.5 4.
TR FERIEFREA 5 A1k 48 P, B REFHRE HFLER 1005, ¥
BTRENARTS 4 8, AR FEREA. ER—-MEYAR. KRBT RA L/ MRk F
EENEN - BLESEEHTU I EREERFE L. U XSS R AOER SRS
ERERAL.BHEHREAERANER: QBTN AFEAZREAHEE,
AW H HRARENEEE QNI RN SHEMMFEHIRA RERR, RSN
TS ERRBERBSHTEA.

2.4 BREL.PTFEHEGRHH

ZERE BEREIMT THEREIRE . HFEMNEEL 2 EAZIAA
REHRALRE - ETEHNERFAREEZRNATREAIRE HREARAA®T. X
HTETALMAN 4 8%. LM EARENELR, KEREBTREIRE. B
EFARELI~26 H(FK 2., B3b), FLARLE 58 3% ~100. 02 2 [E], FHEEEER
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Table 2 The fruit of D. sinensis and its variation pattern

WEAMH g% 34 . LB ) WX A A e TRES
Observed item N Mini Maxi Mean Sed D CV{¥%)
(%) R(%) "126 56. 3 1600 BS. B0 10.50 12.28
BRENE LOS B3 6.5 25.0 15. 42 3.94 25. 53
BRig LOP BS 1.5 3.5 2.34 0.54 22.96
5 RE R FNOI 243 3.0 26.0 15. 63 5,51 35. 23
R H4# DOF 100 0.6 2.8 1. 25 0.37 25. 22
MEEFW 240 0.1 1.7 0. 45 0. 24 52. 60
AT T SNOAF 468 0.0 1.0 3.01 2.13 70. 72

(O R:Fruit set ratio;LOS  Length of stalk LLOP:Length of petiole FNOF ,Fruit number of the infructescence.
(@ DOF ; Dismeter of fruit jFW; Fruic weight | SNOAT :Seed number of a fruit.R:Fruit sex ratio. @3 cp £ B i fi7
Hem, TIEARA W g1all length unit in table is centimeter and weight unit is gram,

85.8%10.5(N=126) (M [ ,9; %2 AL. RAELTHERA. TS0 E(NpEs
W ARMERK . L FAH BE . HE0.6~2.8cm . BEO. 1~1. 2. BREAFMH T 0~
11 B (F#2), FHEHER60. 1%, BEddEEAHTFRESHRERFAMLESFE
8, P B R X R EOR 0. 70, (LB A FEE R Y MM, WEEMXFETR—
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SRR BREERY Y =0. 344, 13r(R=0. 70, T>0. 0001, N=126). X Y HfpF
B.x HREERCAN.0). BHLFHRE
EHERBRENE L. s

BA LA RIEN REARESER
ik, ARG RS A5 BHIARER RO E
EHYERBHAL BEXHIRLERE
L. EARER S ShEARE Ul F
KW AR R AR
HRESHFHRAREETEFIAN.OES
A BRORTEEEH B REHRMEE sl
AT A LR REE . o T2
PR KR K EER 2R FEREE oL
HEH— B QR BT - B LR
AHELABRRNLES . HEDHERKF
W, R 3L BT ARG R LB M 15 B 157 B4 B LA 5 SR A AR
G WS R B 2 5. BEE S Fig. 4 Fruit set ratio of D, sinensis
fBF B TFAENR LM EFESY FERRUNS . F. DB EaREE. Hal
AN L RESHFHRERERREERE TR AREFVROERE B
i Z H M KEER B AR E.
2.5 WFEFNEEESHEFR

ME2BREATHEN B LA REEANG SR BEFERGEITTR P BT
B — A RE MR BARX ARG RS LRI B BT B EF SRR B4
RN AR ESEELERAX BFHLHHR AR ENSLETEENSY
OEF ILEFEeEER HILNERE ZEMNERER, TTASEENGEERD
ARIEBHTHENRERE N BFENTRETAREE 3d),

3 BAUEHTRERREARTHILR

Table 3 The comparison of seed number in a fruit of different years
WEmA ﬂﬁi’( %‘J‘-f_ﬁ RXE TIREE THE ﬁ??ﬁl% TREY

Percentage
)
=

15¢ —

58.3 70.3 823 94.3 100.0

Fruit set ratio -

Variable i Maxi Range Mean Std CV (%)
# T2 (Seed number . TOTAL) 468 0 11 11 3.0 2.13 70. 72
$F 3 (Seed number. 1998) 240 u 1 1 2.15 L. 39 64.57
#F B (Seed number, 19962 129 1 11 10 3.88 2.53 65. 22
1 F P (Seed number.1994) 99 1 11 10 3.94 218 55.45

B SUA R B 3 MEGHFEE AN EY, BEERREMRES F4
FEAHEREA(E 1994 FEHFRER 3. 94 BF-F. B 1998 SEMH A7 2. 15 K. FHF
AE1EE. HIFLERFY. BHEXTHH I BB T. BRFTHARITIS. 6388
MEF AR 47,05 3. HELMIEREH(E D, ERFFETREF 2P T8
FEREHARREEE, 5RRM 75 40% . MEREFER L 24. 60% . fEH LTt
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MRLAF I~ HFHF RN LRIEEZSHS. HRTARSHH THHRRE 11
. Bt 11 Z37 M RENF-FREE. BEH 3 JTRL A 0MHERFEAR
$ogid 11, AR FUARSED 11 ZETEERAREAR FRENERZ —. &5
LT RIED, AREAHEHESHOMHF .11 BB FRERBASNR. LARSHER
ORI AP 8P TR T RAR B BRI MR BT R LA SR A ™
RROBRE NMIRENESHFHT. .

R4 WHAURMHWARES 3 MFEEHRTATH TR B0

Table 4 Nested random effects analysis of variance for seed number

o B AEENM  FARE | FEER  HEARK

Varianee source Degree of Sum of Mean Variance Percent

frin freedom squerey sqLaTe component of o1al

BER Towl variance 467 2110. 53 4. 520 4. 530 100. 00
FTHEf11A] Between years 2 361. 4% 180.744 1.227 24. 60
R EE Berween fruits 485 1745. 49 3. 762 3. 762 75. 40
ik Error 0 0. 00 0, 000 0. 000 (.00

2.6 BHR¥A

BAUTHAHER QY EEFRHEAF 4 RE ERTESEGE ARRZEETE
FREEREHER. B—RUERANTEREFEAESIR L RE 2 Fr. BHEHR
AR RAEFREWHRR  EBEABEGT. ERBREFOEEESTERE
P SMEEABAR TR PSR RERE  FHE A R SRR, Kt
EHHTEHRE .

EHILL T RAEABERTHTEREE E5 LA IR, R R B E R
HeRTEREH. BREFEZ MM R R, EERBMEKS A EEETE
FEHEEREMOEH FOUNASTERRE. SEER b — MR E 2.

27 AXI¥HE

EALFEEF LT, THHFRBRIATRA. SHHTHTER NSE
8~9 H RICTA RGBT . S HUEHE . § SRR B89 F0 F . #F RYUT Rk R
CRFFHRIR I SLRISES A A AR ST BB MU RIBREFE RN TRE T HRREKORY
H 2 I HRIRM A R FERE.

FHARABTERRE, WA ERCFEAEE. BRIXTHR, §—MERAK
EORE-AFNBER. EFRRBNERRZEST. 37 LR R R A — R
THEFTHIE, ARKEAR. X RFEEN 02 . LS. M Ry
it

3 LSt

A EREGERATLUE &, B7 LA A A HMEH R 2R HIEHH ARR
ARG EARELRAEE FAFEAXAEA®HR . HETHAARROF KL
HHEE—EN AR HH LWF RS RERBIRE R A . 78 FF B ST T B d
ol ERRZRTEREA RO R kB R RRS. AERE - SRAE
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EEERE AL L INGEA T A B E GER R E IR 3 B R BT h .

7 LT 0 A SR A SR BN AT R ER SRS LR TR R B H it
7 BHE— MR PGES e KA ER D EREESE LR RA R .t
HAEEE M 8t Z KRR B AR T RXE HERA SR XMERTA8H
[Pl pEbin e b dat 40 = EoN

R WA AT &R, EM AR REEEY . KRR S . |
EFHEBTEEARAEZS RGN LCy M ALY EA RIS AR
BHEE A AT ARE ST AN BEFEE-ENREERCY AAEROHREY
B3 BAMPTREARERFEEE T A RERAR. N ASE FFERLER
B, MAAE, EAAENEREDFERRZFEANE. ERENBEROEREHK
EREMERE, ELENNAAERA T FHTEATE.

AR THEY R P AERUEABENERET R MR F SO RE,
ESETILHHHRAVERMEMEN. ERERT L i B EBIFGHAT.

REFREHHTUHTFHERRZLEY T RGN A FREABREES LR
AEENNE AR TR LR AERE, RF SRR TRAAEE: Bl
Wi K R, MM E R A B RO D, BETEAR, B A 0 Z RIS
HMfr Ry T ALRE.
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Journael of the Arnold Arboretum.1984.55,57~ 4.

BRI RA -
BBARI 1 @A LS AR 2. ERER. BREIEEUBAMMKART 3~ EFRHEHRR7 EBE
5 ¥ BN A 8GB.C.DLE B i) B BAERCK AN 5. 5 88 BT Wt s g0 (X 26000, 77

EMHme9. RE R,

Explanation of plate;

Plate |  Fig. 1. A Patch of Diphylleia sinensis; Fig. 2. Vegetative propagation and rhizome morphology as well as
white dormant {lower buds;Figs. 3— 6. Inflorescence and their pollination insects Fig. 7. Pollinators ;species and size
(A tenthredo; B,C.DWE  Beetles) X 5. 5;Fig. 8. Scanning electron microscopic photograph of pollen grain, showing
spines on the surface of pollen 2 600, Fig. 9- Infructescence and Fruits.
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