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Flowering phenology and reproductive strategy study of distyly Fagopyrum
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Abstract; Flowering phenology and reproductive allocation are important factors to adapt to the environment. The article
studied the flowering phenology and reproductive allocation of Fagopyrum dibotrys. Fagopyrum dibotrys flowered from August
to November, mainly in September, centralized flowering contributes to insects pollination and improves reproductive
success; Fagopyrum dibotrys flowered 1 to 2 days for a single flower, 85 days for the population. Long-styled capitulum
flowered 15 to 26 days, short-styled capitulum flowered 14 to 27 days, the difference is not significant; The flower number
of the long-styled single capitulum is 26 to 131, the short-styled capitulum is 36 to 147, the difference is not significant.
Flowering dynamic of F. dibotrys's long-styled and short-styled capitulum presented unimodal curve,long-styled and short-
styled capitulum both reached maximum 11days after flowering, was 7.30% and 7.20% respectively, and the two floral
morphs maintained high synchronization of flowering, contributing to increase the reproductive adaptability. Pistil and
stamens length exhibited very significant negative correlation in the same floral morphs, but the total length showed no

significant difference, which showed that there is a trade-off relationship; Fagopyrum dibotrys’s vegetative organs and
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reproductive organs biomass existed no significant difference between the long-styled and short-styled, while their floral

biomass and plant biomass showed very significant difference. F. cymosum'’s floral biomass allocation ratio of the long-styled

is significantly larger than the short-styled, but the total biomass showed no significant difference, which showed that there

is a trade-off relationship in Fagopyrum dibotrys’s vegetative growth and sexual reproduction.

Key Words: fagopyrum dibotrys; distyly; flowering phenology ; reproductive allocation; seed trait

e S RE A [ R AR K R BT R s ny &
FARICAR , O 1 AR A [A] A A5 S I A I 1
REFHE A B, AP A I A A rp kAL T 22 Fb
EZSITE 37 W I Il O
(hererostyly ) Bl 214 2 B RGP Y — 38, & st fe
PEH R AEIE 25 2 FEVE  IZ 2R U ) BA A R A A 2
[ A A v R R 8 R B BRI O I ) R o, IR 4
HUAEH: (distyly ) 1 =Y FEAE ( tristyly ) PP AR
PRI A 4 46 BB R I B A 2 e S AR AR L
HEAGAE W) 2 A 5T 1 — A HA 8 SR B Y A
Bt SRR A BT T R AE Y R T R B S il
Ak IR B BT IR A DR AP RUR T AR ) 22 R Y 3R 4
AR BER A0 A FUE 75, o Y Fi AR ) B0 S kAL 8
SR ST FIAE S 22—

TR — PR RR R ) R R B BA
A& H AMERE AL YN AR AR A AR E MRS LA
e HA T AR E BRRAE Jy T ) — AL SR,
RUAERE B FEA S 5 T USSR [ — R B A7 e
PRI [F] 26 B A, o —Fh 2780 1 I A K
JE eSS ST ARy BT 3 Ah— R 2R R
AMERTAER A Sk B2 08 A5 5 — R 2R RS R
HIAEAE S, BDAEZ5 o B i T Ak . Stk [Rl s, W Ah
FERAE L AAE 25 0 B RBUR BAMK I G R . T
5 AE PR R A6 Y 22 [] 1) B3 A4 AN T) 38 6 5 7% 4
K53, B LA Bk 2 ME S A0 ) LAAT R0 s b A 48
F b TN [F] bk S A8 B2 0, AT 2F 1 S5 A8 4k [ 9 %
By BRI R R R RE A B PSR 2
VA RIS X FPOE 0 1 BRI 25 S BT DA G b B AR
PERRCR AL 2 B e, SRR S A — A
SR AU A B S EAALE], B m T Ik A
FEFN[F] Y 5 46 Z 18] (1 4% by, A Ser BA A [] g B2
(e S FNAE 2 1) S B AL 2Z (B A%y 2 R A A
IR T AR SOHE S A B AR LIS, e B — &
SR B i Z2 A PR MR, AN e 48 R i KN B TR

KRB I FELGIE S AR RIE S KRN
PERIMEESC BB B NS R AL A Sk T A
MTEASSE S BRI, TEAS R Fh b i) — AL £
ASTEWATARR , 18 82 1R AR SR AE AL By i Je
FERY R/INIT T, TIAEAEA AR 0 € S HhBE S A 7 T
MR ALY B AR Ik, R —
ZH WA Y Z2 SRR g2 e L BIAEAE RO AP Y
Bt

42 J& ( Fagopyrum Mill.) J& 2 F} ( Polygonaceae )
REPTEARZ R A ED RN F LR Z
— T LB Sk B S R A A A R AR B Ak
PR BE THEREM . B (F. cymosum ) FJET
LR E e — P2 AR AR, 1999 AR 981
B R G SR B AR, B T P 25 T Ik
SRR, Je A A B T A M fE o R B — T, )
O T IRIERR PG AR A AERg P4 R D, Hp
TLVY RS FRE M EE " —, BRI &% W
WEE, T HE RZG I (B, 3224 h A7 i)
YPGB Fh 7GR A E SR o 5T A T T T
KT EFFEN N KRG AL MY
ARHLTRI A5 5 T A A 5EAR 2D, i DAAS S o %A W) 46
RIGFRE AL A& B AR W) i JE AT LA at
98, W0 S 5742 R T A ) —RAE AR AR YY) ; 38 o B A
TAANT I G LR R LR AR AL, se e 7 PR AR,
o iR, A A R A R B S O, PR S AR
TUVEAT A SCIBR 5 W 45 7% 22 T b 46 B A Bk 1) 285 S R
FRZFRIATGEAT, o3 B 2 57 2 i) BAAR L 5 A6 AT
FRIRKRR , X heFEZNERET 5L B
T BT IR ) DR AP R A A= 22 18] Y 2R G A 4R A
BRI AR 7

1 ARREHRFGE

1.1 WF5E X ARG
WAL VL9548 H X I K3 (26°27—26°

http ; //www.ecologica.cn



5208 VST

34 4

40'N 113°39'—114°23'E) , % b b &b p i 111 3t % 5
kB, LA 2 AR E P4 R E ), 58 P Ll s IR R
W28 g AR W e R MIE R 2, S ik
1841 m , e AR 202 m, LN B 2, 12
JEHE—EAE 50—80 em, d- B AA EIK JRIH, 24 F
TORTE A B OMR R B, R T A PR A R A R
( Pteridium aquilinum var. latiusculum ) , J& & & 4 1
(Rubus amphidasys ) , K 7% B} ( Polygonum chinense) ,
£ B ( Achyranthes bidentata ) , 15 Ifil ( Glechoma
longituba) , W3¢ ( Clinopodium chinense ) , f1%: 2%
(Stellaria vestita Kurz) , £ 4% AR 15 R ( Boehmeria

tricuspis ( Hance ) Makino.) , Ll Jik B8 ( Psilopeganum
sinensis Hemsl.) , P55 ( Rubia cordifolia) ,JE 1A /K &
25 (Geranium nepalense)
1.2 FREE T

FEIR IS WITE], SR FH ARN- 17 2 41 R B i A
AT 24 h BELE WA 5 X 25 AR B RN 10 5%
ML F 20 em 2RI, 5 1 h ARAE 1 REE
WAL (B 1) WE5EIX A 2012 4F- 8 H 19 H—
10 7 18 H IR 19.72°C , T H 4E#R & ]
IR A, BT LA Ml D0 AR &, o 240 B GA 2
92.12%,

¥R Temperature/°C

12 Humidity/%

1.3 R
1.3.1

35

30

25

20

40

20

08-09

1 1 1 1 1 1

08-19 08-29 09-08 09-18 09-28 10-08

1 1 1 1 1 1

10-18

10-28

FAETTAE B S MAETE AR5 Ak B WL

08-19 08-29 09-08 09-18 09-28 10-08
H #A Date

E1 MRERZSERE (2012 4)

Fig.1 Air temperature and humidity in sample rigion

1.3.2

10-18

FEFF I AE S A WL
FEBFR A TP BEIVIRG, B 2012 4R 9 A 11 H, H

10-28

TEA 772 T AE RG], HTiE 5 2B AR iC i AN A
FEFERTYRY LTS 30 o 16 H AR R AF T BERLEE AL
W BRI, B TP K, B S WAL T
IR, Z )5 3 K AR S LS L 28 A6 2 ) i ol 2 DL 2
EORI A B AL AR ZE T, 10 S AR A AR S T i
W AERIBI AEZ5 AT A Sk AL Ok A
A U HE A AL 2 L B AR AL

FEASAFE B 1) B B A6 A 28 AU 23 1 B 30 A TFAE
IAETT AT 5 S, NAE T 55 1 RIFAETFIR , R
BT AR, B2 AL T AL 45
1.3.3  JFAED

S FRATFACTT, A2 X 1L 43 A DX PN 43 531 B L 26
PE L AR S BY 78 BRAN 76 ARIEAT I AL W45 SR
NI LA R A, NS 1 AN AE P A6 P 3R, 10 sl

http ; //www.ecologica.cn



18 # A A TRIEAR R R 4 IR A TR 5209

PRAEAEZERL, 45 3d ZEit 1 AR MEBR BT T AL AL 7 1)
AN I E IR ARARIC , BRI MRAE I 450, AR
TFAEBOWI T 53 TF AE 0 5 2 K- 3 AL I 18] B2 25 H AE
K, 240 H U Y HAE R, JFAE W g ) (i ik
50% FAETFICT 1 FAB)) B 25 H AER, AMR (BRh )
B BRSPS AR BE | P 22 DT AE IR M ( B2 P
[T AL, FHAERL R d7' o) AR IR AL 38 BE AT
AETRAAE (Synchrony ) ([R50 . LIRS KR B
[l DA HAh AR ST A AR S R RN RN RE S K P B
AR . MAOKF IS B L T b i 1 42
PREGE B EIEEE, o 46 48 H U R 38 1 ASJT A
BREGTFAE H 9T A ACE 23510 4 < 5% B AR TT Bh
IR N B 4E , 50% B~V 35 B T 48 o e i 400 A o
TFAE U3, 9590 BRI HE R I A 45 RIS A0 A 7ol 1 42 1Y)
ZEg

FHTREFE B Si) Az T 4 ) 28 1 v A1, B T7
TR SCHR I R R TR

Si=1/(n - 1)[1/f:|2ej7éi

R o A § T BRI (d) i FR A
1k § TFAERI R (d) | n Feom REHL AN TR S 8k si
BYAZSEYE R  0—1, “0” R FhBEN AR IE I C &
&, 1 NFREEES

SAERHI R E T 8 H 6 H W% 1 % (i
J1),8 H 7 HRE 2 KGN 2) MK
1.3.4  ZHEH MORmG

2012 49 F 22 H ,MIALER S S L AA0 S #Y
SERTFHLIAE S 40 2%, B IEAEZ= 1S, B R IR 10
S AT AR R4 S 28 M 25 4 S e
EIHE | LA BF 95 4 35 22 46 30 W o 85 % 2 18] 1 AR
PSR

(4 FE A TFAE BRI 01, A 4 AN RE M B ML V6 T L
IR S UMK SS 20 #%, /0 AT 45 . AR HEL AR
Rt AILIZE R 40 248 70 0 8 A6 3 e 8 | 3R S e
NI | SR 04 BRI R B0 6 A0 40 b W
DA K AL HLASTR Ay PEAT 55 R AR AR X N 14 4, 7 [l 4
B0 A 80°CHE 48 h, FRHTH, &R UK
0 B T A A PR ER AT AR 4 0 R BE L R I
B ARRAE B SRR R B (2T R DA R
K, 2 EARR RV T, A R 25 IR 4 4
R, S BHAS 2L 48 45 547 M1 56 55, HEAS 80°C it
72 b FRHT R AR i s T R R AE

AR, RIGIRIELL R AR B ESEL

SR =R AR R+ 2 Y A Y A

ER 7

HR AWy o3 e = AR AR i/ S AE ) < 100%

Ao e =22 DAY R X 100%

WA= i 43 I = AR R A ) X 100%

Y e = e E Y/ S AE X 100%

MR b = MR A i/ (ZEAE W+t AR A i+ 4R AR
Prit)

B/ ESR =R i (ZEA ) B+ A )+
RAPit)
1.3.5 S5tk

TE 20124510 H 20 HZE 11 H 10 H, 72252,
PR TEHT, X 2R Hb b i IR T B AR e Y 4 5
22 W RIAE AR PR E AT 25 SRR M AR DG g D =, O B
WAEF T, Gkl o H AR R K R P AR
B AR RIS TR RF K (= RERK+RF
W) o B IS B4 48 il i )5 4 1R
= HIMLAATE 35°C T AL 48 h, 3f AFke H Thi 4
T LR SR AR 4 3R 27 WP AE T I B 7, 56 2 4F 4
F Ay T )18 U Ff A6 A 1Y) BT 4% 600 hr, 4 3 2t
TTHRVDRERD Gt ok 28R

2 ERESH

2.1 FAETFIE S ARG S FRE
EFETR R A EBRRT 6mm, B4 7 N
FEHAE 2— 6 A AbB A 5, A HESE 8 AL, A HE
G, 3405468 3,1 =, Aedl i 5L E A RIEKOE
() O R AETE A o3 M 7= A T R, AR
A FEFFACI (] Fh 00 A8 Bl o 00 ) 45 52 5 240 A8 A
e EIF T . BAE TN HOM A — e fr 22 1—2
d, FAEHIARK LR 2 FHOR R AE T 43 R 4 A6
(1) AEBEB B, X B Ay 1] () A8 T4 N, 3l 2k A
AT LUE WL A e sk i, KBEReZE 7d A£47. (2)
FRAERTI . BIIFAE Z /0 — K, 3X i 46 4 2 7 45 15 (]
B PR, B BT A6 S R A TR ACIRA . (3) Bk Al
W38 TFAES R A2 TF 2400, e i 5 24, 10 6
a8 H ALMAESS R sl E RG22 RIT, (4)
ORI, D930 88 — M F AN M B8, Bt s 4T,
WAHERSTT 2 1—2 AE2, (5) BB ], — Mt il
FER 11.00 ZE47,8 A2 4R80T, 52 RS2

http ; //www.ecologica.cn



5210 JAE = 345

HRSERK S R4 EEZEAIFR, (6) JiEHN, JFiE
MK 15:00—18;00 HifE], FE8E A, FE4E S I 88 0T 1R
R, ZJG 2T 0 TAG , S A6 0 A6 2198 8 sl 3

SERKRMEFREE 3—7 A, HETFER 2 KRG  AEIE S AL
TRAFAAE AR EBORAEB T B, EFERT (L
HES B (R 1),

R 1 EFELUFEDTRESIEEFERN
Table 1 The floral blooming and morphology of Fagopyrum dibotrys
LI 25 SR Results

ALIFEFT Ttems

L& Sy
AETFC B[] The opening hours of follower 6:40—8:30 6:30—8.30
AETF R (8] 1d 1d
The continued opening hours of followers
WK E] Shedding time 8:00—17.00 8.:00—17.00
ViAE S waninil] Style separate time 8:00—9.00 6:30—6:30
PG ] The closing time of followers 15.00—18.00 15:00—18:00
AEVH A FEIE The closed degree of followers Tk IT S8
U5 E] The wither time of followers ¥3—7K H3—7 K
2551} ] Ripening time o 5—7 K 57 %
A 755 M A 28 T - -
The withered order of stamens pistils in petals et et
TR L B AL - -
fhe developmental Kotk ST A firk B
changes of petal
Mk 2B RS Bl - - - A H-R - -
The developmental TEAR A B
state of Stigma (A= 4 HMYEBE-=0X =nX
e . WAIEL B G LM BELL LT (K WRRE GBI L AN W 40, 21 8 ()
s 2 A £
HER RS e L) PR BT 1) VR
fhe development sits gt SMBAEZE MR A2 SMAEZ W A 2K
TR NFEFEZY LLAME e TT  FE2 4 L, 2 INARAE 2y LU ANEE e 0T, FE 24 ] b, 2

A2 SHEK

AW Secretion
P E I Insect nectar robbing
S BK Smell

g)/,l\m

R A R AR T, AR AR R
el

f

J

22 WIS

BIRAEACTF A 3 A/INERE, DU 2 4.5 4,
— JBR AR A PP R A A R N R R B B e TT, O
RIS AR BN A B IR ROBR, R N — e
TFoEIa , XK T —He B, ST 467 AL 0 a i A

TFRIAEELAETI 2

WA A sh AW LB . 43574 L AU
MR 15—26d , 415 4 (20.36+0.53) d, S AL F1E
% 14—27d , ¥9{H M (21.4220.53) d, S B 46 )5 46 18
HLAK BEWNEEZRAERE (F=1.974,P=

0.164),

B L ALRAE T IR 8 26—131 %, ¥{H
J%, S RIBAE P LB 36—147

H(76.53+4.00)

= B 9 (83.33+4.16) 2=, S BRI T
K(F=1.388,P=0.243) ,

SHFHERT IS SML WE 2, 4354 L A
S AL P AR | DG TEE P B S5 11 R
L AR S BIHRIA S KA, 730008 7.30% 11 7.20% .

FHERA /%

The proportion of blosson

O = N Wk WO I ®

WEH LY

—— EFFELA
—— GFFESH

(=}
w

dibotrys

http ; //www.ecologica.cn

10 15 20 25 30
I} 1] Time/d

B2 $HFZLFFENTEL(20124)

Fig.2 The blooming cures of inflorescence of Fagopyrum



18 4 XA

8 RIAEREAR PR T A SRR

5211

2.3 JHiEd e

TS5 R, 42 57 42 AN [ A6 A 248 U i ]
TR —E 225 (K 3) . &FF4 LA S
RIFRREAE I K 2K 85d (6 L RUITFAE BERL SA EL S 1Y
IR

G FRAZ FIREAETL PG I X LRI 6 S 8 B 48
1) 8—11 A5y, FF AL B[] 2 26 AN [R] 46 A% 25 780 B
] SEAAHAL , AR AL AR W3R 2, 4
IR A RIAEAE 2SR PR R] 4 6 H BIAH 22 R i

L AUFN S R UA AL H A E 8 H 6 H |, M JF 1L = 143t
L AIE L S B 3d,

=

S 120

E 100
&
R £z 80
22260
K EZ
:}::540
B 5% 5

2 0

E_‘

0 10 20 30 40 50 60 70 80 90
I5F[A] Time/d

B3 &FEMMBEFLHEE(2012 )
Fig.3 Flowering process of Fagopyrum dibotrys

x2 SFENMEMFBKFHFEMER(2012 4F)
Table 2 Phenology at the plant and population levels in Fagopyrum dibotrys
BUMUEY 7N 4FFA Fagopyrum dibotrys
ltems L # L-form S # S-form

A& Plants
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SRR K 25 H P2 787 4L H 08-06 08-06
The first flower blooming time and the average day flower number SEX A B 2 1

AR SEER/ d 0—58 0—26
FERIFREL ] FREEmE )/ d 54d 57d
Flowering duration Ap S/ d 16—79 25—85
T AL R H 09-20 09-23
Blossom peak VA2 45 34

2 5 Bl 4—209 4—141
FHAEYRIE Blossom amplitude 8 7
F# Population
TRFERT () K >4 H P 3167 5 ST R 3 1
The first flower blooming time and the average day flower number H 1 08-09 08-06
A FFEEI} [B] Flowering duration FrgimtEl/d 85 85
FFAE R %Y Blossom peak H 1] 09-23 09-26

HEIFE 39 34
FFAEPRIE Blossom amplitude 8 7
L6 H I B S H A 1E%K H 1% 10-29 10-29
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Fig.4 Flowering phenology cures for Fagopyrum dibotrys

FFAETRIAEAEE3 90 R 0.936 1 0.915 , [A] 4548 Bk
LA S AR,
2.4 EARAS R HEA R AR S AR S E 53 pr

SR ZE SRR, 42 37 22 AN [R) A6 A 2 78 40 iy e e
SRHMEAE—E 2, &4 L AIMERK (3.39+
0.04) mm . KT S (1.89+£0.04) mm ( F =
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Table 3 Pistil and stamen basic characteristics of Fagopyrum

dibotrys
4 FFA Fagopyrum dibotrys
PURIIBYS (Mean=SE)
L % L-from S %Y S-from
HfEFE K Pistil length/mm 3.39+0.04 1.89+0.04
e K Stamen length/mm 1.80+0.02 3.19+0.06
[
ﬂfﬁfﬂﬁk'ljﬂﬁ - 1.27+0.04 1.99+0.05
Spacing of pistil and stamen/mm
Elfe s B
MRBEK 5.20+0.05 5.080.08

Total length of pistil and stamen/mm

EFEEMEE K S MRS B (r=0.390) FE7ER
WETFME, SHESK (r=-0.852) MEMERFE (r=

=0.721) AFTEM b 25 T AF OC 5 B A 5 ME A (F] 1 (=
0. 850) FAAEMR i IEAHDC (R 4) .
2.5 B Y R ST IC
EFEAATRS A R 5B ER 5, L AL
BRI S A MR (4.07£0.22) mg M B E/NT S M
(5.1320.32) mg( F=7.482,P=0.009) ; L BI{E HAHR
SR (15.28+0.63) mg B3 /NF S B (17.52+
0.79)mg( F=143.890,P=0.000) ;L ZIAEF s A4 9
(21.03£0.79) mg @ #F/NT S A (24.35+1.01 ) mg
(F=143.890,P=0.000) ; Ifij W 5 1Y 4= 4 12 S AE 4544
Ay o BUERANFETE D 25 R

R4 SHFELMIBERERMEER

Table 4 Correlation among the pistil and stamen of Fagopyrum dibotrys

i tatn Hil tsk oingol il ol enghof
Taxon Items Pistil length Stamen length and stamen pistil and stamen
B W 1 -0.852"" -0.721** 0.390**
Fagopyrum dibotrys MK 1 0.850 ** 0.150

W e ) B 1 0.134

* FHICHE B (P<0.05) 5+ * AHSCHM 3 (P<0.01)
x5 EHZRMEMEEMES T (FIIH MeanzSE)
Table 5 Module biomass allocation of Fagopyrum dibotrys flower

ST Ttems L % L-form S # S-form F P
WERSAE M1 The biomass of pistil /mg 1.68+0.11 1.710.12 0.027 0.871
HEES A= Wi The biomass of stamen//mg 4.07+0.22 5.13+0.32 7.482 0.009
A HAH /24t The biomass of the rest of flowers/mg 15.28+0.63 17.52+0.79 4.916 0.000
B A The total biomass/mg 21.03+0.79 24.35+1.01 6.713 0.000
WSS A= ) 3 BiE The ratio of pistil/ % 7.90+0.33 6.99+0.40 3.124 0.085
HESEA Y 53 BC The ratio of stamen/% 19.46+0.92 21.14+1.05 1.442 0.237
U I 35 5 2 490 B 43 E The proportion of total biomass/ % 27.37+1.00 28.13+1.02 0.288 0.594

B I AR RN A B A K ] B B U8 43

LRI, 4 57 2 AN [) 46 A 28 AU Wk 45 48 1 A
Ve IS (T 6 A S, 434 LG
AL (6.34+0.75) %M . KT S A (3.96+

2.6

0.39)%(F=7.781,P=0.008) ; L % S5l /7 53 [t
(0.07+0.01) B /NF S K1 (0.04+0.01) (F=7.781,
P=0.008) ; MR U4 A A8 2 26 0y 15 B A W 1t 4y
LN FETE R 2R,

*6 EFEEMREMEEMESE(TIIH MeantSE)
Table 6 Module biomass allocation of Fagopyrum dibotrys

ST Ttems

452 Fagopyrum dibotrys

L #Y L-from S # S-from
HUbk BERE S BREL Number of clone plant/ 5.70+1.27 7.10£1.17
HEFRESE Plant height/cm 167.35+14.78 197.65+16.96
BRI A 40 Number of leaves per plant / H 350.60+81.36 390.55+50.48

HAREAE T EL Inflorescence number per plant /4~

235.35+52.81

258.15+48.29
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ST Ttems

I3 Fagopyrum dibotrys

L % L-from S I S-from
BAREFT ] %L Several nodes per plant/ i 33.00+2.30 33.20+2.22
4K Root length/cm 41.50+5.48 34.08+3.02
A=Y Root biomass/g 35.44+9.13 58.63x10.11
254 W1 Stem biomass/g 54.51+13.86 75.66+16.17
A=) B Leaf biomass/g 5.95+1.50 8.65+1.52
AL Wi Leaf biomass/g 5.29+1.06 5.48+1.03
BEWE The total biomass/g 101.20+22.38 148.41+26.04
5 H Root-shoot ratio 0.82+0.19 0.84+0.14
P54/ E 97 Reproduction/ nutrition 0.07+0.01 0.04+0.01

27 AHEEH B S MAR/ N R 0.6097,P=0.000) , Bt 457 4 BIHEA S HER K/

WREW, &FENE T EYESHERE YR SR, R 43R L RUR S RIAE bR B0 H 2
T B E A LR (y=0.0328x+1.2885, R’ = B A SRR RN IEA Y (P=0.000) (& 6)

EFFELE EFFESH
6.42% 6% 646%  3.96%

N

50.30% 36.94% 48.58% 41.00%

oMf BmZE O Ok

B5 &FZEREUEENENE

Fig.5 Biomass allocation ratio of the two morphs of Fagopyrum dibotrys

2.8 MEMERS A 5 A0S A W i A3 O A ) A DG AR E A O MR SR AR (r =
X4 TR MRS K S AR AE MR 0.409) EVEYE (r=0.445) SEAR 5 TE AR G ; A
AHOCPE ST T R W . NG 55 22 MR R 4317, 46 R e < SR Z L SR AEY R (r=0.324) 2 B3 FAH
HHESAEY R (r=-0.374) 2 B E A, SHESEE S HEREEY R (r=-0.382) BAEYE (r=
AL (r=0.344) 5 5 IE MG MERS K S ERS -0.360) R FHAK(ET) .
Yrig (r=0.388) 2 B 3 IEAHSC, B4 Y& (r=0.439)

KT EHFEWEBKESEREWESEEXNE

Table 7 Correlation between the length of pistil and stamen and the biomass allocation of Fagopyrum dibotrys’ flower

A o
A A
PURIIRTE . - i - AP EYESE AR
The biomass The biomass The biomass The total 1 : .
Ttems . . The ratio The ratio of ~ The proportion
of pistil of stamen of the rest biomass L R
of pistil stamen of total biomass
of flowers
HERS KB Pistil length 0.098 -0.374" -0.232 -0.281 0.344 " -0.247 -0.117
HEE KB Stamen length 0.063 0.388* 0.407 ** 0.439 ** -0.282 0.114 0.008
e
Wﬂ{‘”ﬂﬁ - 0.100 0.409 ** 0.400 * 0.445** -0.248 0.140 0.046
Spacing of pistil and stamen
5 KR |
bk 0.026 -0.382" -0.320" -0.360 " 0.324" -0.181 -0.059

Total length of pistil and stamen
* FHOCHERLE (P<0.05) 5 + * HHOCHEM L3 (P<0.01)
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y=0.0328x + 1.2885
18 R =0.6097%* g
b
5 16
o E
~ 5 =
e
EZfn
CES
o 10
SR
REZE 8
TED
HEL O
2 4
=
2
0 1 1 |
0 200 400 600
SFEMREY R g
The biomass of Fagopyrum dibotrys
18 20 ~
£ y= 0.0337x + 1.8799 - g y=10.0347x + 0.3334
S 16 R?=0.506** B 18 R?=10.7683** *
ﬁ 25 ok $ ﬁ % S
g S =
BT 10 s 12
253 ST
HeZ osr S
RZS RES S
® E S 61 =S
#VL\ g = ﬁ 0; K 6
2 af 2 4
2 &
= 2 * = 2
0 { ’l 1 1 | O A M Il 1 |
0 100 200 300 400 0 200 400 600
SFELAMBR YR/ g SFESHBRAEY R/ ¢
The biomass of L-form Fagopyrum dibotrys The biomass of S-form Fagopyrum dibotrys

Ee6 —EHFEFZEMNEEVESHEKRENENXER
Fig.6 The relationship between total flower biomass and plant biomass in the two morphs of Fagopyrum dibotrys
# % P<0.01

x8 SFZWEBKESHEBEMESBAEXE(LR)

Table 8 Correlation between the length of pistil and stamen and the biomass allocation of Fagopyrum dibotrys’ flower (L type)

. WS e AR . - IS i WS
LI 750 e . - A iy iy N iy
A a7/ pe Y AT A YT BT
ERe R 0.375 0.126 0.465 0.457 0.143 -0.248 -0.181
TSR 0.090 -0.177 0.348 0.241 -0.115 -0.429 -0.436
e [ 0.554 = 0.277 0.466 * 0.524* 0.373 -0.117 0.017
OHE A A K L 0.282 0.263 0.141 0.223 0.242 0.120 0.192

w MM E (P<0.05) ; « = AP B3 (P<0.01)

R eFZWEBRKESEBEMESBAERXME(S B)

Table 9 Correlation between the length of pistil and stamen and the biomass allocation of Fagopyrum dibotrys’ flower (S type)

. RS S LI AR . - IS T S
NI 75 . . - B iy iy N iy
A Y Y AR HE Y i BT
WS 0.497 = -0.012 0.204 0.214 0.475* -0.208 -0.031
SR 0.133 0.071 0.274 0.252 -0.059 -0.136 -0.162
e [R] E -0.172 0.056 0.062 0.045 -0.326 0.019 -0.106
T A 0.440 -0.089 -0.019 0.009 0.596 ** -0.122 0.104

s AHIEME A (P<0.05) 5 = FCHEN B3 (P<0.01)
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A A T RUAEAE AR B R A B RAE

5215

MABFEAE L BURE R 4B, A8 3R e S 5 6k
it (r=0.457) 52 535 IE AR OC ; Wi 1] B 55 8 8 A= 4
H(r=0.554) EAEYIRE (r=0.524) S0 3 TR ARG
(£8),

MAFEAZ S BURE AR R 73 A , A6 P 54 5 e 8
AW (r=0.497) MEEAY RS (r=0.475) 2
FOEAR G MEAE S B L S MERE A W i A (r =
0.596) 2 B EIEAHIC (£ 9) .

2.9 WEMESS A S R R AR I ) A DG

T 2 X0} 4 5 A A A R g R R A A B ]
(R DG 3 BT 2R T« DA 42 3R 22 AEL AR R A3 A, A6 E A8
K SGARAE A YR A3 L (r=0.459) S 4 0 35 TEAH G
W I T B SRR AR AR i (r=0.316) AR (r=
0.321) &2 5 35 1E AH G ; M Afl 35 1 B b S 6 AR W i 4y
Bl (r=0.434) 2 WEFMC(F 10) .

F10 SHFZWETKESEREVESEEXYE

Table 10 Correlation between the length of pistil and stamen and the biomass allocation of Fagopyrum dibotrys plant

S WA ZEAYE rEYR HEYR BAEYE A VR Y EEY
Root biomass Stem biomass Leaf biomass Flower biomass Total biomass fE fE wAT B
PR -0.221 -0.172 -0.109 -0.004 -0.194 -0.100 0.007 0.085 0.459 "
IR 0.302 0.169 0.210 0.021 0.211 0.206 -0.171 0.039 -0.379"
A ) B 0.316" 0.271 0.321* 0.138 0.311 -0.004 0.018 0.131 -0.227
WMEMERS IR EE L -0.239 -0.154 -0.137 0.000 -0.183 -0.157 0.088 0.035 0.434"*

s AHIEME 3 (P<0.05) 5 = = FHCHEMN B3 (P<0.01)

R EHFEWETKESEREVESBEXME(L )
Table 11 Correlation between the length of pistil and stamen and the biomass allocation of Fagopyrum dibotrys’ plant (L type)

W Nt 2 S U Sy R SR o e
W -0.046 0.094 0.310 0.074 0.064 -0.265 0.149 0.477* 0.357
TERE A BE -0.244 -0.299 -0.170 -0.130 -0.303 0.201 -0.299 0.154 0.133
e ) B 0.054 0.335 0.423 0.320 0.273 -0.461* 0.391 0.407 0.387
WERES K B L 0.185 0.378 0.488 * 0.193 0.352 -0.424 0.395 0.335 0.218

s AHIEME A (P<0.05) 5 * = AT B3 (P<0.01)

R12 SHFEWETKESEREVESEAXME(S )
Table 12 Correlation between the length of pistil and stamen and the biomass allocation of Fagopyrum dibotrys’ plant (S type)

R L S R U2 Sy SR oo e
R 3 0.330 -0.179 0.267 0.019 0.033 0.603 ** -0.653** 0.115 -0.052
TR 0.326 -0.011 0.165 0.064 0.132 0.400 -0.438 0.094 -0.032
W fe 1) B 0.274 0.158 0.174 0.142 0.220 0.098 -0.136 0.102 0.057
MRS KL 0.066 -0.222 0.129 -0.058 -0.107 0.343 -0.375 0.071 -0.011
* MR (P<0.05) 5+ * AHSCHEM 3 (P<0.01)
MAFEH L R AROR 00T, (B MESS I SR 2,10 45904tk

A A R L (r=0.477 ) 5 0 3% TR AR G e Ik 1) 5
WSS AE AR A W) i 43 L (r=-0.461) 2 2 3 IEAH
K s MERESS A BE L S AE )i (r=0.488 ) 422 I 35 IEAH
K(FE 1),

MAFEE S RURH MR 50 BT, A AP ME S8 S AR AR
P15y Be (r=0.603) 4 i 3 EAH G, 5 25 A4 Y o i
(r=-0.653) BB FRMKE(F 12),

R RRY (R 13) , BFFEAREF LA Z
] ) 5 SERFPE AR AE — R 25 5, L BURN S BB AE (1 245
SEERAR M (9.22£0.60) % H1(9.77+0.48) % , NFAE
BEER(F=0.506,P=0.477), L B TR & N
(29.67+0.27)g,S K (30.5+0.2) g, R B FH (F=
5.883,P=0.026) , HAMZE T S AR LY L AR (HA
FEEREER S MRAS SRR S A EL L L
RIK, XA WG /R 49738 S BRI VR A9 A 1 5 hE
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L BUASR A R — Rk,

R 13 SFEEKREZRFHECTIE Mean + SE)
Table 13 Fruit setting characters of the two morphs of

Fagopyrum dibotrys

4F5F Fagopyrum dibotrys
LI Ttems

L % L-form S 4 S-form
K Ttems/mm 28.17+£0.59 29.18+0.61
BARK Stalk lengt/mm 52.46+2.02 54.25+2.04
RFK Infructescences 80.63+2.41 83.4322.50
length/mm
SAAEFAER Number of 79.60+2.07 84.42:2.01
single inflorescence/ I

9.22+0.60 9.77+0.48
Seed setting rate/ % * *
TR H

29.67+0.27 .5+0.2
1000-grain weight /g 9-670 30.520.20
L= 43.33+6.53 48.83+7.29

Germination rate/ %

GYHT AR 3 A2 A SRR 5 AL T RR AR A R DG 1 R
W, &FEEARBER SRFWRK (r=0.624) RIFK
(r=0.762) FRAEF AL (r=0.662)  FAAEIT 45 R AL
(r=0.138) B F A, 555958 (r=-0.206)
W E TR R K 5 R P K (r=0. 0.982) |
HACTFACEL (r=0.543) FAAEIF S5 AL (r=0.189) 2
B R ARG P K S AL P bR (r=0.612) IR
T AERE(r=0.190) 20 W3 EA G, 585905
(r=-0.132) 2% 2 3 0 ¢ ; AL T A0S 48Ty
ZERE(r=0.167) S B EF EME, HE55LK (r=
—0.39) A 3 UG ; BRI S5 RS 45 50 (r =
0.719) BB F IEM I (F 14) . XL FEE R
K T SRR AR R 25 SR £ (H
JELESIARHI R N BRI R B DR ) Bk
FEE e i Ly NIV AR o G A =N YRR IA i i T8

R4 EHELAXTERFHEXME

Table 14 Correlation among fluit setting and inflorescence of Fagopyrum dibotrys

HAEIFEE AL

21 2o ka2
Sk W sk mpme TR RERRERC g o
Infructescences Number of single | Seed setting
Taxon Ttems Ear length Stalk lengt . fruits single
length inflorescence L rate
inflorescence
EFRE B8N 1 0.624"" 0.762"" 0.662"" 0.138"" -0.206 "
CRRILS 1 0.982** 0.543** 0.189** -0.098
PYaN 1 0.612"" 0.190 " -0.132""
AL ERL 1 0.167 ** -0.39**
HALFPE AL 1 0.719**
] |

* FHICHE R (P<0.05) 5+ * AHOCHEM 3 (P<0.01)

3 e

3.1 JRAEMIRES ARG PR

TEAEY e A ) B 2 B A 6 L AR 2 —
— AR AR T IR T AR X
HEFE IR BRI A BTSSR, T AR AL
YR R G SO B R O i SR g%
PFCANERBE Mgtk O BRIl BE AN BE 55 ) A7 3 DD A
FUE YRR T R IR AR AT
TR b —AFRER T AE W) fo 2 AR A 1A
Wl i S 3 AN R B T AE W M SORT LAy ik oy 22
PR, LUAN, 46 AR 3] T 48 i W ST R 48 45 22 15 1)
B FFAEHE 2 43722 HOA AERE — 20 M (1 R AE, BT
MR S BLIX P S TRUARL ) B by B A Aol R Sk g E R

FELh R B R R+ 0 B Ry, WL (A P TR
A LR W 4 7 A P T A AE 2R, 3 O B A AT |
AR BRI AL K- b 3 2 T AL W A5 AR A W) A6 AT
R AIFAE I 22 AR BEARAF

IR B RAE A A RIRARE, WA 10—
14d, 3% AT RE-5 IF AL 18] BRI 25 PR ARG 2 I A 5%, o m]
AE- ST AERIRHYA ¢ , BAETTAERFEET R — B 1d,
AR IR, 25 B R A AL T Hp 2 i) ] (2 12k
FETEAETT 2R 2 RAFLE ] )3 b AT~ K], 4
FrAZ PACALIITE L BUFN S AR AAFAE 22 57, (HAEAE
JEZRTT A AE—RE 22 5%, [/l — R, L RUAE I R it
(AL 2 b S TS Lo N S RUAEAETTHCHT,
TAEN R HE S 1) SN 5T 7= A T 5K T 3 AR B A
SRIT, 3 il B R A WL vh 2R B AR BT AR, JE B
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Ko FHIAT UL I B st A% N 2 52 ) 4 55 22 fE T
EhAS I FEEH T

L FREALIT IR TARAT , th 2—5 /INMETEA
B, AETE O AL T FE TR T 4y R4 SRR, 4
FoF S RIGEIF TP AL R BN (21.42+0.53) d, e L Bi4E
FEIF AL K% (20.36+0.53)d K (F=1.974, P =
0.164) ;4: 374 S TUBAIE 7 165U (83.33£4.16) I
He L %Y (76.53+4.00) 42 ( F=1.388,P=0.243) , iX
VLA S RUAEAREE L L AUAE AR B A B 20 28
MBI % X AT REfE A IR S R MEBAlBE T I L
RUSE I EE & B AT R & N 1, A2 1E
JPHAESh S M v 5, eI AL e sl L &
A S BT e, 5722 LA S BUAE P e
FEAESE 11 KRS &g L BRI S BIAE P 4 KT 46 =
S IR IFAE R 7.30% F11 7.20% , B3 AL TR,
Je WIS T B, X AT 68 5 46 7 AR T AL i) ] K
AKX,

SIRE PRI H RSB K, Z2 HA F itk
KA R R FZ0 W5 H B A KA G, w1
T IR AN S 5 A R N B D) HE T A8 B[] A O 42
L HACIIEAS A N LT AR s [B) 43R, AR 010
SIFEFEMNRIEAEE M 8 A 6 H , 7E L2 5
WAHRR N 2257, el LAy 9 H 20 H,S Y
9 H 23 H, BRI LSRR 25 2 T A6 s [ 346
85 K, @FFE Y IRINE B FF LTI — B
BRI PN, 423722 BT A6 L IR, 78 I 3T T A6 75 04 300 1
], ¥ AL LU A1) 52 0 e s G i H R BAT — A e 0
1, T e o IS S 2R R, 7E LA S A
AR 225 (AN & FeE TR RE, S Y
LAMA TG, X5 S MAyEiE H e L ALE 5
A—B, FE4 52 B AN A W, JF A48 i ) A g
i DX (XL 34 ) 5 v v R M X (X LRI ) A
H e AR S XU & R 2 TR S5 il
EREVIRR, ] WL, 358 7 AL T 5
i <5 5% 22 AL e 1) E 22 -

3.2 JFEWE S R K BRI K R

FEAE Wy 4 X A8 0 1) 2B B B T A AR S Y Y
M2 SR BRI AR R) R AR | 76 R e pe
i) B2 FE A7 B 55 5 18, 43T B AT 5 A5 R AR 4 5%
ZIAN G FR , DA B 3k 6 5G 25 v (%) B 25 7228 S 7K AT L
7R WA ) T AL AL e $EE J1 . Augsprger' ™

WAL T A B P A5 SR W E BN 1
MAIFFE ) 6 I HEA W IFIE P v, Forpr 5
PR B TF AL B S 45 50 36 5t TE AH G ; 76 KA BUAE AR
(AIEFE Y, 4R A6 B[] 5 TR AR 85 B &5 SR 1 52 B 3 B
FHOE, BRAE B HL AR AE IR A 45 525 & | T FF AL BRI AE
WP [A] 55 45 SR R B IR AR o BT
AN R R, 42 57 A F B0 FF AR 0] 5 45 S0 R 5L 17y
FIEIZR , RO FF AL o [B) R 45 S Rl bk 5, X 5 i
FEREP AR DAL A Sl P& 75 M A
(IBIFTEEE AR, 38 3 AT 3o I P A 4 T AR 55 45
SEBORNGE 523 0 M DG Fe T, 4 35 28 FRFAE B S 45 5
B 2 TEAR DG I 5 45 50 5t ) A OC =R e
ARE—W9E, XTFA&FFE LA S BUTEX )7
SR RN TG A REifE— 05T
SFEFEMA/N, Fa, LR AR B
R IR AR R KR RRE, 30 A
FITF0 51 2 G A5 51 2 L ALEs , i
IREVEFE T, [R5 e s W T AR AR TR 16 1
FEEBRENKN, £FE LRV S BIHHA 5= 1)
FEAE RS E, R R0 T 15 8 & B AL % o
AR TUBR - DURE 3 T 2 BB T E
SRSV IRV Z2 () Fh - ekt e £ 45 O I, B O AR
I A5 AR A A A LA AR B i R A Y &5
W EHERE R B AS AT B EAR, T 2L LOALVRD S A A
HEE R FEACT 2 X & R A A R o0 O e 2
FE I 75— B . &3R4 L AR S BRI Z5 53K
218 9% , 1 B IRAR A IR A TR AR R 45T .
BRI E A AR R A TR AR 3 iy &
SR, A T AN TR (8 5T T 52 30 A i 1 %) e
KEFEIE A B, AH P 76 30 Al 7 v AL T 22 Fib
ZREM B R G M BB BT R A
Yy AR T sk AR v S e 9 IR A R O A S 5 LA
R 0 0 JE M 2l N A BT R S RS A it
FE0 B ARl K AT R T
Al 7= ) HL AR B 2% B A0 TE A HL A5, B 43 B A A A
HHRRA ML ECEDY R A B A e R A A
T s P A RRAE AR B X R B E R, E
42 BAER%FRNT Z R, X e Esb
AT 30 A9 D7 s, 1 3 ] 12 4003 1) T 9 e 25 358
B, X T 2045 RN S A e O DU K Sk A5
R ARy AT TR R G HIWESE, AN T 0 A
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W) EHE SRR IE AFF S B A R A AT
BRI T KA TS

BB L R ) A S AR AR AT
FEY A S SR R 2 — — A s L 2=
St IR GEIR A A RO AR ) 5 4 A A B 43 T
HA B0 BRI B Ay, A T LA E i
] 53 TC 265 75 S 1 R SR AR 424 R X % U L 4510k
PRUE S A )0 R Rk TG 43 e A 9% IR A BR
B, 24 BB BT TR SIS | A3 e 45 A7 16 A A K 4
Wb e e AR AR K AR, MBS E
FERPF I e U3 I, 28R S5 BB L 4 B A A R
BRI RIVAE ) o T 405 5 5% A 2 AR A 1
I GER I AEAE A DL AU X R, AR5 38
I AR T RIAEAE AR ) 4 SR A A W i B S AEAE K
554 Wy 43 BC A DG A 8 7 — RUAE AT 1) AL AL 1
5 B HEAT TR, 437 22 e S R S K A2 )
—ANAE A 2 S 2 AH DG T i s A N e
R W B A SE (P<0.01) | i ME I SR AR FEAE
WERER RS R AERE R, &34 S
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BIERAEYREERT LA XS5 SHEETREE
KT L RIEIEA DG, S AAE A4 1k 35 A 4 i A A8 Ay
R R T LA SR AR e S AlLE
AL RAE R RN 25 5 A8 B 3% X 5 T RUAE AR 25
FORREMIRF . b 3 22 A S8 K8 S A Y
SYECAHSEME SR O BE K S S AR W R 3 M
K(P<0.05) , FAAERUT G ZR  (HAE MESS S S AR A4 14
AP Sy B S R B R, 45 2 R AR R
AP BCE SRR, 4374 S BUAHPRAG (FA4E ) i
SMRZEH LB, BR A AR W Ay e R SR L
Ab, B A KRR S ORI ARG 1 A 4 43 B AE PR
TERIANE A R B B 22 5 &4 L R EY s
BB FERT SH(F=7.781,P=0.008) , Bl 4:35# L
RURE AR E SR8 B AE W T 5 L L S BB T R
TS G % E T 5 0 e b S 7R I S a8, 16 RH 42 57
FRIRRIE T2 A K T M B M AF AU E R L
AT R o 9 /0 3 R A B TR A LA B — 8 43
IREERE 2 T Bha A B LAORBEHA PR B FE AL, 2t 4
T2 W I 258 K 5 R R A 0 i 43 T AH P o T, R
WSS SAEA YR i 2 3 A et it — 2 5

UEIX—45 2

References :

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Zhang D Y. Life History Evolution of Plant and Ecology of
Breeding. Beijing: Science Press, 2004 1-80.

Darwin C R. The Different Forms of Flowers on Plants of the Same
Species. London: Murray, 1877 1-352.

Barrett S C H, Richards J H. Heterostyly in tropical plants.
Memoirs of the New York Botanical Garden, 1990, 55. 35-61.
Ganders E. The biology of heterostyly. New Zealand Journal of
Botany, 1979, 17(4) . 607-635.

Labonne J D J, Shore J S. Positional cloning of the s haplotype
determining the floral and incompatibility phenotype of the long-
styled morph of distylous Turnera subulata. Molecular Genetics
and Genomics, 2011, 285(2) . 101-111.

Barrett S C H. Darwin’ s legacy: the forms, function and sexual
diversity of flowers. Philosophical Transactions of the Royal Society
B: Biological Sciences, 2010, 365(1539) . 351-368.

Lloyd D G, Webb C J. The selection of heterostyly // Barret S C
H. Evolution and Function of Heterostyly. Berlin: Spring-Verlag,
1992 179-207.

Lloyd D C, Webb C J. The selection of heterostyly // Barret S C
H. Evolution and Function of Heterostyly. Berlin: Spring-Verlag,
1992: 197-207. (ARFSCHGE 7 KEE IHAK)

Ganders F R. Dissasortive pollination in the distylous plant
Jepsonia heterandra. Canadian Journal of Botany, 1974, 52.
2041-2406.

Faivie A E, McDade L A. Population-level variation in the
expression of heterostyly in three species of Rubiaceae: Does
reciprocal placement of anthers and characterize

heterostyly. American Journal of Botany, 2001, 88(5) : 841-853.
Dulberger R. Floral

stigmas

polymorphisms and  their functional
significance in the heterostylous syndrome // Barrett S C H.
Evolution and Function of Heterostyly. Berlin: Springer-Verlag,
1992 41-84.

Chen M L, You Y L, Zhang X P. Advances in the research of
heterostyly. Acta Prataculturae Sinica, 2010, 19(1) . 226-239.
Zhou W, Wang H. Heterostyly in angiosperms and its evolutionary
significance. Chinese Bulletin of Botany, 2009, 44(6) . 742-751.
Bjorkman T. The effectiveness of heterostyly in preventing
illegitimate pollination in dish-shaped flowers. Sexual Plant
Reproduction, 1995, 8(3) . 143-146.

Barrett S C H. The evolution and function of stylar polymorphisms
in flowering plants. Annals of Botany, 2000, 85(1) : 253-265.
Xiao Y A, He P, Li X H. The flowering phenology and
reproductive  features of the endangered plant Disanthus
cercidifolius var. longipes H. T. Chang ( Hamamelidaceae). Acta
Ecologica Sinica, 2004, 24(1) . 14-21.

Bosch J, Retana J, Cerda X. Flowering pgenology, floral traits
and pollinator composition in a herbaceous Mediterranean plant
community. Oecologia, 1997, 109(4) : 583-591.

Rathcke B, Lacey E P. Phenological pat terns of terrestrial plants.

Annual Review of Ecology, Evolution and Systematics, 1985, 16

http ; //www.ecologica.cn



18 4] B A R R PR B 5 A SR 5219
179- 214. the reproductive allocation on the biomass of Goodyera
[19] Ollerton J, Lack A. Relationships between flowering phenology, schlechtendaliana in the natural populations. Guihaia, 2006, 26

[20]

[21]

[22]

[27]

[28]

[33]

[34]

[35]

[36]

plant size and reproductive success in shape Lotus corniculatus
(Fabaceae) . Plant Ecology, 1998, 139(1); 35-47.

Ollerton J, Diaz A. Evidence for stabilising selection acting on
flowering time in Arum maculatum ( Araceae) ; The influence of
phylogeny on adaptation. Oecologia, 1999, 119(3) : 340-348.
Rathcke B, Lacey E P. Phenological patterns of terrestrial plants.
Annual Review of Ecology and Systematics, 1985, 16: 179-214.
Li X R, Tan D Y, Guo J. Comparison of flowering phenology of
two species of Ammopiptanthus ( Fabaceae ) under ex situ
conservation in the turpan eremophytes botanical garden,
Xinjiang. Biodiversity Science, 2006, 14(3) . 241-249.

Gilber R. Cooperate evolution of plant and animal. 1975.

Primack R B. Longevity of individual flowers. Annual Review
Ecology Evolution and Systematics, 1985, 16 15-37.

Augsprger C K. Phenology, flowering synchrony, and fruit set of
six neotropical shrubs. Biotropica, 1983, 15(4) . 257-267.

Xiao Y A. Studies on Reproductive Ecology and Photosynthetic
Adaptability of the Endangered Plant Disanthus cercidifolius
Maxim. Var. longipes H. T. Chang [ D]. Chongqing: Southwest
China Normal University, 2005.

Chai S F, Wei X, Jiang Y S, Wei J Q, Jiang S Y, Wang M L.
The flowering phenology and characteristics of reproductive
modules of endangered plant Camellia nitidissima. Journal of
Tropical and Subtropical Botany, 2009, 17(1): 5-11.
Domfnguez C A, Dirzo R. Rainfall and flowering synchrony in a
tropical shrub: variable selection on the flowering time of
Erythroxylum havanense . Evolutionary Ecology, 1995, 9(2).
204 -216.

Eckert C G, Barrett S C H. Tristyly, self-compatibility and floral
variation in Decodon verticillatus ( Lythraceae ). Biological Journal
of the Linnean Society, 1994, 53(1); 1-30.

Fu L G. Higher Plants of China. Qingdao: Qingdao Publishing
House, 2000 511-513.

Bai Z 7, Zhang X H, Xuan L J, Mo F K. A phenolic glycoside
from Fagopyrum dibotrys ( D. Don) Hara. Chinese Chemical
Letters, 2007, 18(9) : 1087-1088.

Zhao Y H, Liu J X, Wen J. An review: plant reproductive
ecology. Grassland and Turf, 2007, (3) . 83-86.

Su Z X, Zhang S L, Zhong Z C. Advances in plant reproductive
ecology. Chinese Journal of Ecology, 1998, 17(1) . 39-46.

Bao G Z, Kang C L, Li X L. Effects of stocking intensity on grass
reproductive allocation and grain weight on the artificial grassland.
Acta Ecologica Sinica, 2002, 22(8) : 1362-1366.

Cao G X, Zhong Z C, Xie D T, Liu Y. The relationship between
reproductive allocation, fruit set and individual size of Camellia
Rosthorniana in different communities.
Sinica, 2005, 29(3) : 361-366.

Xiao Y A, Li X H, Hu W H, Wu Y, Long W W, He P. Study of

Acta  Phytoecologica

[37]

[38]

[39]

[40]

(1).28-31.

LiJH, LiZ Q, Liu Z G. Growth and resource allocation pattern
of Artemisia frigida under different grazing and clipping intensities.
Chinese Journal of Applied Ecology, 2004, 15(3) : 408-412.
Zhang D Y, Jiang X H. Mating system evolution, resource
allocation, and genetic diversity in plants. Acta Phytoecologica
Sinica, 2001, 25(2): 130-143.

Charlesworth D, Charlesworth B. The effect of investment in
attractive structures on allocation to male and female functions in
plants. Evolution, 1987, 41(5) : 948-968.

Zhang D Y, Jiang X H. Costly solicitation, timing of offspring
conflict, and resource allocation in plants. Annals of Botany,

2000, 86(1): 123-131.

S % 3k

(1]

[12]

[16]

[22]

[26]

[27]

[37]

[38]

TRICTE . MR TG sl A 5 B AR A 2. U,
2004 1-80.

BREAMR, R0, 5K/NSF. FEAE R RS R k. R A
7, 2010, 19(1) ; 226-239.

JAAG, T4 vrHiY S AE R R . Y A,
2009, 44(6): 742-751.

HEZ, I, ZRHEL. PfERY KA SEAR I e Y e 5 A 5
k. RS AEAR, 2004, 24(1) ; 14-21.

AR, UK, IBUL. IR AT T R4 AR
o UASHIESE . A2 RETE | 2006, 14(3) ; 241-249.

H B4 WG R ) KA UAE R ( Disanthus cercidifolius var.
longipes ) B AR 56 A G M HEDESE [D]. HK. WHRE
K2, 2005.

SeEE, B, BBk, Fidd, Hokoo, EE. WY
SAESSTT AE W) 40 70 A B AG) (R0 AIE. AT I B0 AR ) 2 4
2009, 17(1); 5-11.

oL P E SR (5 4 4. T . H SR, 2000.
511-513.

BELL, XEHE, SCE. WY ER AR IR, RS
FE, 2007, (3): 83-86.

RS, sk, ShEEal. YRR A S T . A
Jei, 1998, 17(1) : 39-46.

AL, RN, 22 AR, A [R] R B X A Rl A A=
43 B K Fh T2 B AR . AR A, 2002, 22(8) ¢ 1362-1366.
PEEG, BhEEAL, RO, NZE ORREIEEE PSR S A A
B AT BE 5 MA KN Z R 56 R ER . M AR 2F41, 2005, 29
(3): 361-366.

MH%E, 2L, $IS0E, iy, Jelili, flr. BEr 2 G5
Bl 2E P 2B B A FCR SR ) PEAEY, 2006, 26(1) : 28-31.
A Al , 2R, XUPRIEL. S )0 PR 3 3k v4 5 2B K 5 R R 4y
BLRS2m. W AR 2R, 2004, 15(3) : 408-412.

SRR, ZEHE. VSR G HELG G5 43 e X 5 g 1%
ZREE. WA, 2001, 25(2) ; 130-143.

i) T

http ; //www.ecologica.cn



