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Study on the seed weight and seed seize variation pattern
and their biological sinificance in
Podophylloideae (Berberidaceae)
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Abstract . The seed weight and seed size and their variation pattern of {our species (in-
cluding Sinopodophylium hexandrum  Dysosma veitchii . Diphylieia sinensis and Podaphy-
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llum peltarum) in Podophylloideae (Berberidaceae) have been detailly analysed.the re-
sult shows that; (T, In the four specivs, Dysosma verrchii has biggest seed .the seed weight
is 37. 24=6. 71 mg.Sinepodophyllum herandrum has smaller seed .its seed weight is 36.
562 4. 54 mg:Podophyllum peitatum has smallest seed ,the seed weight is 15.01+43. 21
mg.the seed of Dvphylieia sinersis is somewhat weight than that of Pedephyllum pelra-
rum its weight is 23. 22 3. 26. & All species contains a partion of nonviale seed,the
percentage for Sinopodophyllum hexdrabum 1s 1. 0%, Dvsosma wertchii is 6. 035, Di-
phylieia sinensis is 5. 0% and Podephyiium peitatum is 3.5%. {8) The wariation pattern
of seed size has close relationship with pollination,allogamy species has larger variation
than that of autogamy species. {I) Seed size and seed weight has close relationship with
plant Yiving environment, those species which living in the environment of stable, less
disturbed and high coverage degree has bigger and weighter seed than those living in
open, frequently disturbed and damp environment. Different populations of a species
have different seed weight.,a example s that seed weight of Sinopodephyiium herandrum
is close related with altitude.the higher altitude,the lighter of seed weight. 5 Among
species .seed weight has no obviously relationship with fruir number,fruir size and seed
number in the fruit.bur the larger seed number a plant produces.the lighter is its seed
weight. But within species .seed weight has close relationship with seed number in fruit,
the more seed n a fruit.the lighter its seed weight,and usually the larger the fruit.the
lighter seed it contains.

Key words; Diphylleia sinensis;Sinopodephylium hexandrum ;dysosma veitchii; podophyl-
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RE B IL-E (Stnopodophyllum hexandrum)l #. A HTESHBEASEBLX. ZHEER
I B A EME(Podophyilum peltatum)] FLAHBTIERES., RERXEMEYN ST
FLSEREMERL.ELB S Y E. RESTA 38 12 Fr. EBEFH TIERAF
T P EEAN L AEBENRFMES . CEDEFEYRRNBH XD T AEYF
FEA TS ¥R A G ARG T XA E R BT

1 MEEFE
1.1 &#E
HrAIm AT AR BORIRRE L.
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Table 1 The sources of studied material
pea R A RBR SRR
Taxan Loczlity and aluifude Collection date
Bl @Al F(3300 m) . Yunnan, Zhongdian, Xi- 1993, 9. 8
D. sinrensis anrendoog tE
glﬁﬂiﬁ. ZRER WL 2100 m), Yunnan, Luguan. Maushan 1897, 11.10
};En;;ﬁ“mm 1 2 H Oberlin College David H. Banguiz # B0 1995. 8
L Z B o) #0fI L 3300 m) . Yunnan, Zhongdian . Na- 1998, 8. 25
5. hezundrum pahaL nE
§§$F$§@l3400 m), Yunnan, Zhongdian . 199%. &, 26
Si':hl;ﬁ;j:eﬂ & %6 A 13500 m), Yunnen, Zhongdizn. 1905, B, 27
%iﬁ:rﬁﬁﬁ?ﬁ} (3650 m}, Yunnan, Zhongdian. 1995, &. 28
Eﬂﬁ;q:ﬁnmm'm m}.Yunnan, Zhongdian . Hong- 1998. 9. 03

AEAFAR A B3 1N B0 : M 5005 . Mud01 3 J1] A £4 38 . MB3020, M 94005 ¢ 4k -5 M 95006, MB4003
Yochers . Dr. simensis; M95005. M94013: Dy. vertchit : M 93020, M 34005, 5. kezandrem : M95006.M4003.

1.2 RAE

R Lt 4 FHEYC T BBRNFHT. SULEERT NG TENAHTERT
T REREIHFEBHARNSEREANT T N T HORAFTERRTTI0,
FEREE. REFRA) ERRBREEMER R THREANARE SO HHLER
L.HRBERERFAHA FR-ERTTREFRE —HRATAN TSR TER. SHvH
HARTFRERSRLID. REAMN TR BRUIEEN LR, B UATHERTE
FARETRBBIREDERG, RERLHFB BT, b Fp T 94036 6 (R R AE
FFREOVR A NAMEERL SO 6B FRN RERLHFHRLH T ARHT
MR RRA EHEERT I HAAMERNFE. FEERIANHT . CROEFT
AT T ROWEA. X4 FEYTFRMRL AR TR TR 200 AL TH
EREFAWFE R REFRMRTER 200 RELHFHEE RERKE. . BIMEIEA
SAS ST FHAITRBEIT W IR TRADERARNEYFE L., XTPXF
AR 4 YN EYFIEFERET EHHERME . B ER T O
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A AT s ML BEERRENLE L. ERRAETERLNT - E W
PARF B RE(POP NPHO £ MR ZE TR MEEBBNEEAAE . DBV AL BT
FAEFTEH —BEMHHRANEZHEHL SEH 10U ~500  ERKEPERE . BER
0% ~30%; AR RK . HEN10%~60% . B  RREFEPOP BSG), 41§
BB MEBENTEIRE FABEEARAMZE . SHER 00~40%; AR
B CHERON~20%  EARBR AR EEHN 10 ~T0%. BE L. BAAEIPOP
SDHD . EHABEHE . MEEBEAAMAES AL FTFARBEE W, JE R 0%
~40% MARER L. BER O ~20 BRI BERH 0L ~30%. FHEHN . &
HREPE(POP BTH) . BB BN MEEBBAAER AL T RBERE . EEA
Pkl B 100 ~700: AR RR D, BER O ~30%  EARZIE /. EE R
0% ~40%AEH. BBV ALIUEBPOP HS) . BB A HE TR MEERREANE R
BE AR TE AR RN 2E R 10%~500 AR, T E HHB Y. X H N
0% ~30%; BAR B, E AR 0%~20% .5 MEREEEPERG . S8 ER> MG
BREE-EREEH~BANEH~MIWEE: BMSE R KRR A Be >
A RS> BRI R~ B~ LR E Rk,

2 g5

2.1 #FREERHATRIAH

Bl BT I AR S EM RS 200 i TR FEEBHTHRITA R
AR 7E 4 BREED . ANLACH BERR TR L, 09 37. 2716, 71 me. PEIL-L¥R2Z . 24 36. 56+0. 3
mg. EMERE, N 19.0113.21 mg. I IUFH ISR ERE. N 23. 224+ 3. 26 mg,
TE 4 FiE s, DLt TERER /D ERFRMN 1241 1 AAES 2HEH
FHEERRAZERRERHIN17.99 Z 16 88 . M IIAMFHTFHAERRANTE
MWEZE.TEFRECY 14. 24 BEYHTEERRERNAERAELEZRZ. A D.

22 H)LE NNARE. REFLEHERMERTFER(mg) AT RRI

Tuble 2  Seed weight (mg) and its variation in 8. kexandrum , D. vertchr , D, sirensis and P. peltatum

DER WM RE kA b4 PHE  GEE  GEE  AREN
lexan N Muni Maxnl Hancn Mean Std Dev Std Er Cv
8. hezandrum 204 2020 ifi. 60 26.4 16. 56 1. 540 Q. 3210 12.41
Dy uessckir 200 16. 70 57.20 10.5 3727 6. 707 U, 4742 17.99
Lr. unensts 208 11. 50 32. 6D 2.1 2. 22 4. 256 Q. 2302 14. 02
P pelturum 200 9,50 3510 25.6 14. 0} 1. 209 0. 2269 16. 88

AE 1 ATEH.E S FEYS . HEEF—EXAREARTRHT. BARTRTERE
BREAZE ARAFHLEARNEEE M55+ 70BN FRRFREMTF. X
TR TEER FRAAEE HESERFHTERMN A SR RMBIME. EEfTRERN
—EE AR EERE D. HLEERMTRIERY 26. 10~46. 60 meg, IF KT
TUEEDT 20 91 me; JIAMEERFHFRERSD 27. 20~57. 20 mg, {F HET#F
HEDT 24,90 mg: W7 WM IEHFFERA 17, 40~32. 6 me, FEARTRH-FER/
F16. 50 mg; RMEERFMTERN 13. 1~35. 10 mg. iIEHETFH-FEEAT 11. 90
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(HrE TS AT M F R HET & HFD
Fig. 1 The variation pattern of seed weight in 8. hexandrum (A)Dy.veitchii (B) P. peltatum (D} and

Di. stnensis (C). (Strip barsindicare nonviable seed and their percentage’

2.2 WTFESKNEREERAHE

ERFRERDTEH . AERRRESHFEEML LS EER S WHR 3 #
YA EERREXEHRE . HEEILLX. B TFRE.BERRE 3 MESERE
FREEREMNREPR—ERESE KRN M FRERRERAEX
MAER. TRAPJLLRFRIME=/FE. K 4. 25~5.76 mm. % 2. 70~4. 84 mm, B
2.28~3. 86 mm: EMHEMHTHRFEGEHE . 3. 52~6. 86 mm, & 2. 40~5. 00 mm , 1. 08
~2. 12 mm IR FERE, B 0N S ERRE. K 3. 24~6. 12 mm, §
3.00~4. 92 mm, & 1. 70~3. 64 mm; 77 WA FFFESMNE LR ER I =FA
E.HE. K34~ 34 mm, T 1. 94~3. 74 mm,JE 1. 04~3. 00 mm{FE 3).
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2.3 ATER EEXNERABESEHHXE

MR 4 PAfDIR M7 4 P, B ERBHFRWIL-E S AE RFHERH
T MREEBHOFEMESHET IFE B FAYE/ T . BRI S5HTX
B BT SRR . 4 FEY BT S L AR ROR SN ¥ O AR R

B3I R NAAEFFUEHREHEH TS NERTRAR

Table 3 The seed size (unit:mm} and its variaton pattern in 8. herandrum,

D, veitchii D4 sinensis and P. peltatum

prm AE amm B Bl 3 Te® e R 2§
Taxon Ttem N Mni Max: Range Mean Std dev Std E oV
l.ength 210 4. 24 5. 76 1. 52 3. 14 0. 268 0. 0185 5.216
Wide 210 2. 70 4. B4 2. 14 3.79 0. 277 0.0151 7.313
#JLt  Thick 210 2. 28 3. B6 1. 54 294 0. 257 0. 0177 8. 735
L/W 210 1. 06 2. 09 1.03 1,36 0.118 0. DL&1 B. 627
L/T 210 1.2% 2. 39 1.10 1.77 0. 215 0. 0148 12,144
length 205 3.24 .12 2. 48 5.14 0. 353 0. 0217 6. 872
Wide 205 3. U0 4.9 1.9 3.83 0.383 0.0268  10.916
N A% Thick 205 1. 70 3. 64 1. 94 2.73 0.317 0. 0221 11. 622
L/W 205 0. 78 1.91 1.13 1.365 0.170 0.0118 12. 515
L/T 205 1.22 2. 91 1. 59 1. 91 0. 240 0. 0157 12. 563
Length 206 3.52 6. 86 3.34 5.43 0. 650 0. U452 11. 968
Wide 206 2,40 5. v 2. Gt 3. 57 U. 384 00268 10,745
JBHE  Thick 206 1. 08 2,12 1.04 1.58 0. 197 0.0137 12. 439
L/W 206 1.03 2. 50 1. 47 1.54 0. 265 U. 85 17. 245
L/T 206 1.8 5. G6 3.85 3.50 U 703 0. 0450 20. 090
lLength 221 3. 54 6. 3 2. 5U 4. 98 0. 437 0. 1292 8. 770
Wide 221 1,94 374 1. 80 3. 06 0. 328 0, 4225 14, 730
BT L #F - Thick 221 o4 300 1.96 2.25 0. 305 0. 0204 13.51%
LiW 221 1.19 2.27 .08 1.65 0. 205 0.0137 12,471
L/T 221 1.57 3. 44 1. 86 2,24 0. 304 0. 0208 13. 558

1./T :Seed length/ueed thick L./ W Seed length/sced wide., Fdh#h-FH B0 PEEC R GERF B 34 (7 1 Y 2 (mm) .

BERBARLLENASE AHTELKE. REREE LATRERIERVHZH L
fMREMED. XAEEHT AEERAFNE, KEENZRES - TFEESLEEN
—HLMREEBHFHE BT A EFEZERAZHR - ALK TERS LR LT
AR X B HER . EDE—F, NFREFEN. RERROH KR TERR
5 ERAERI M A S RF-FIE . T B IEE R AR ERMREE: F—-REAHK
FrrEEE—B.MARREEMFFEAERRCAEN. SLtBRE RS . BEN
BEEFE—SENRZ. ARABHARARY. Bl AAEF. ETEE-FEHBRETE
Bty . R E SRR UL . J. & RE R T EEERANHER B4
EHNFHTFREREES LB —3.
2.4 MHTFER.ESANESEERENIR

FERTOTSE 4 FEY . JINARELEEERRATHT . A RERERE. AR
T B R AEBER R NAT A EBA T R R/ SR T BL-E SR 5 e
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A ¥E PR oR A0 BT BE HE S B R 7 L BT O A IR 0 A SR BB L LR SR AP R L BEL
LRABRANMT(RS) . AX—SAFEH TFTERANZMENESNESHARERAE
WN%FE, AEFEERE. R FRED R Gu)IAAE RR RN T MEFRERFY
BETREEPHHBEFTR IR TFEOER AR LT B ERARAH TR —
Fe 3SR AR R TR MEAD A BAS. RTFERODRIHTHRESRRINED,

®:4 BRI LFTJINAEEEHERTRE.FTFREEHTFESERRMSEHNAIMER
Table 4 The relationship between seed weight ,CV of seed weight,Seed size and

pollination in {our Podophylloideae species

C M AR it
T SLE Swi STH oftaation

S_ hexandrum 36.5614.54 12.41 5.2 7.3 8.7 SRk 4
Dy weatchiz 37.27L£6.71 17.59 (] 10,0 11.6 giERE
Di. sanenesis 23.221+3. 26 14,02 B. B 10. 7 13.5 SiEEsn
P, peltatum 19.011+43.21 16. 88 12.0 10, 7 12,4 SRS

SWE:Seed weight .SLE, Seed lengih .3SWE:Seed wide.STH:Seed thick.
LEHERT IR ~7].

IR o 2R P e T 2 6 4 T A S MY SR SR DA 5K . RSN B AL FE M0 SR T I L R P
HFs. WS #H 78 AR TR NEEd XS EAREERYE. XA H
MR FRIEE S, AW HAH TR/ XHEGRTLES T A AR EHRZAET.
FIEMBEYSTERENH T ATTREERE . BMRGEE KNI Ak, W
HEF BB A E AR ALK, ELFAS THEBES B, Bik. £
EEX AR AR TERK—LGNNARLD .. FBFR/DSHEFERE
M-S ERRBREIL.

®5 RHRFRONEEREKR

Table 5 The relationship between seed weight and habitants

st Tk (ESD £ B
Taxs Seed weight (mg) Habirant
: EETFRMAASEEBRFTHRSE. HlESR 0%

§ hexardrum 36.5614. 54 209 -éﬁmﬂﬁ:f‘ﬁgi
Dy. vertchia 37. 27 +6. 71 %gaﬁ:ﬂ'ﬂﬁﬂf#T AR TR i (20% ~ 100% ) S HE R

: ; EET AR M TR T i TR iR 8
L. sraensis 23.2243. 26 KB LIHE 2B 4R T ZO%LIOU%E!].
P pettatum Lo, 0143 21 FO (At RO b 4K R AL B AR MR 40%

~80 % 2 K R TR

FF R/ T MW AERHESHRA XN RTBHAMRENRALTRERT X,
M 3 PAE G RILE#HF SHNAAERFERD oA ERLERNAREE
A& B SIEE T ERMIFR. XEFEERFEFNIL-EN)IAAERFTBEAIEYNXER H
ATER A S UL 2 AR LR TN, —H2RARBSEMX R, E. 8t
JU-EBER R BT F B FEAE S R T 1Y, 85 20 A% AR 4857 A9 SR S 14 10 R B BRUL
MR 530 3 A i ] BT BB AR IR
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FFRAEMEEFERFERAENORER IR EY G £ SRS R T HER
RAFE R &M WHY EZHnMH FOER. UHERE G0N, mRHTH
R & AR, WESE = EEmBy DB R 7, LER S —&f TR AREREN
R &M B AR TR R E B EREME KRS ECh AN FRE SN AHRE  wi
PRTFRREELTHZTRRNEEHELNFRESRTE.

HHFRE#RAEARNMH TR TEHHILE 5 MR FHITRASTERE
(R, B TERNFAFEDT B TEREERMERATES 72.700%. TUSHE
P4 kel 22 R BT A 2= L 27, 29106 X IRBAMY TR/ ERF A RS BE AR R A
BEEXER BRMERAFEEMNESENE - TR EMAHAFEER X BTHA
AR ISR XK.

6 Bt 5 TTEERHENTERIUSH

Table 6§ Mested analysis of seed weight (mg) in 8, herandrum

FR*xE =)= FELEM TRy FEHE BbEALE
Variance Degree of Sum of Mean ariance Percent
source freedom squares squares component of total
BER 304 19226 63, 25 74. 463 100, Q00
FERE 4 13130 3282. 45 54, 141 72,709
E#A 300 G095 20, 32 20,322 27,291
e AEEF 0 o 0 o o

R TERETS{E =31 01 eme» T ERER =1 330,

FER LB R B B - M /NI B R B B AR S R TR T E R
REAEMmE/PGE D T -ARNEYZEELAMN THAEL. TRER THE
MR B RN LR R AR TR E N TE(EERKE, L-E TS 5
B EN TS TE. FLMNEREEFGE R E, H H ok B4R B 34 55 B 69 3% b i
D » B A A RS SC T T3 IO B IE B 5 30 - 1K e 5 50 32, JA T S5 4 PR OR 2 T 3 AR 6
# k.

7 ML TERREABTESEBSELAMTE. REIOREBENXR

Table 7 The relationship berween seed weight and altitude .seed number in fruit,fruir weight

3 HRLTER

a5t i m) % MTHSE ESARTH CRfi 30
POP Altirude {m) ime Seed number Frun weight

N Seed weighr (g

A (NPH) 3300 50 11.10+3, 52 10. 02+ 23. 00 12. 06+5. 94
Hh 22 (BSG) 300 50 32 28+5.12 44,7420, 49 14.05+8.03
TR ZER (SDH) 3500 50 33.B0t4.78 47.92131, 65 11. 064 11. 31
H|IKHE(BTH) 3600 50 31.2244. 33 70. 32136, 87 14.924£7.58
WL iliKHS 3754 58 21. U6 +4. 33 80. 58 1+45. 98 16. 05+17. 14

2.5 MFRNERERABRENXE
MR 8 HAFH T RAR—THETRBENER 1M HgF g msRTX
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M FFRPDGHEDEFERZ LT, MERERBAX L SREARFHERXXR.EFH
R E. T ERER —THIBENER. SN TFERBRAABEXEREE.
BEIMFYAA E O SEEAFRER. ER —F AN T #EE . SRk FFEMREL
AR FERESMAMEE NETTEH. REATHFHRE . PRHFRE. PE EH X
EHA—TAHAERAFHEER Y Y =34. 147—0. 05607X (N =304, P<0. 00012 (Y R
BFHFTE.X BREATR N BHETHFOREE . AR F TEMRSERF
B HEB MR RERK(R), REAPNRHRTFIFHERRER, KRZHR-PMEH
MEETMHA—-TENEPFRERD . Y=733.523—0, 0234X (N=304, P<T0. 00013 (Y K&
BB TTE.X ARETEHE.N HRTHHORIEO.

8 MFRAGFREY. RLAMTFHETEmMFHEMNX R

Table 8 The relationship hetween seed weight (ruit number ,;seed number per

fruit and per individual and fruit size

pam RIED AERe mmmp mmms o RO
Taxa SW (mg) AFNPR ASNPF TSNOPR ety X Wide
5. hazundrum 36. 564 4. 54 1 61.76 6l.76 6. 08> 3, 07
Dy, veitchii 37.27+6. 71 1.75 12. 90 22. 85 4. 78x3.11
D, sinentsnas 23.22143.26 15. 6O 4. 00 62. 40 1.25X1.75
F. peitatum 19.0143. 21 1 31. 00 31.00 4. 00 3. 00
SW.Seed weight ; AFNPR: Anverage fruit number per stem; ASNFPF; Anverage seed number per frnit; TSNOPR
Total seed numher per stem.
3 & B

RN 4 FRBREBERED S ARME.FPRAFFAAFFES. KM
BEE].fFRDERMYFEZ — ERN PR TREER, E—ERENEEE
b, FF XN T IS ERESN . EMFEEEERA X HK/PEATR R H R
MANRAEEAESENE L. RERRANE . REREOTHTEARCEREE. H
A RHSTABERTRENARSFE, B ZZHHFHNRAS/MMIEREE, R—2
EHNFFRA MR MARRLRFEOFT LT ERARRAZH . AR T4
EAFMRE G R AR T FREFREERG TR EERRZ—. — K
M. £ EEHRER .- BEERTNRTRAEANBF MAEEEFY . B THFE
HEF R BT SN AR RPN LA E TR T RERP AR
BRI RI—FHNARBEREFFXXTAHESR. LS ARERR
THEAEXWER. MFA—ERAKNTFFER/D LB B 24T GRA 0 #
B L-C P TERNIE F 2%, BiE £ LB ESEA. MBEATERFER
G AR B L-E R TR/ B R E R A B AR ERBRATERLA Y
AT A RN R YRR R SRR T A RG] R TN S R K.
RELWH FRZEES U R AR HA B =B TR AR X LB R T
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KAGRERD RENFHFRATHERES T ERE. BTN SRTA#H TR RE
FARRHX BEAMARAREHTFHREFAER IR F. M/ AERISFHFH
REWAFHLHTF.

MFNBR-HEANENFAR.- AEERFTENNE . RFONAEEENE
SBEEBCMAZESARE R BEASWEMAFAIMIESET  ERGHL
AISCR M B THE.
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