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Abstract: We investigated reproductive traits of Fagopyrum gracilipes such as flowering dynamics, floral basic charac-
teristics, breeding system, pollination biology and seed characteristics by field observations and artificial control experi-
ments, also discussed their contribution to the reproduction of F. gracilipes. The results showed that F. gracilipes flo-

wered and fruited during June to Octomber in Weining, Guizhou Province. The flowering lifespans of a single inflores-
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cence and flower were about 13-21 d and 1-3 d respectively. The flower was small with the diameter of (3.99 + 0.12)
mm, the height of the style and anther was 1.30 and 1.65 mm respectively, the floral diameter had significant positive
correlation with tepal length and tepal width (P < 0.05), the height of the style had highly significant position correla-
tive with the height of anther (P < 0.01). The pollen-ovule ratio of F. gracilipes was 371 + 16.40, its out-crossing index
was 2, and the results of bagging experiments showed it was self- and cross-compatible, which suggested that the bree-
ding system of F. gracilipes was facultative selfing, partial crossing-compatible. The main floral visitors were nine insects
of Hymenoptera, Diptera and Coleoptera, the insects in family Syrphidae were its main pollination insects. The fruits of
F. gracilipes included two types with and without wings which was helpful for its adaption to different spread manners, its
seeds were smaller with the thousand seed weight of (1.05 + 0.04) g, and had low but orderly germination rate with ac-
cumulated germination rate of (19.60 + 2.14)% 30 d after sowing. It could be concluded that the flexible breeding sys-
tem provided security for mass seeds production of F. gracilipes, various fruit spread manners and orderly seed germina-
tion characteristics created the basis for its colonizing vast habitats and becoming the dominant species in the

community. The results can provide important reference for revealing the reproduction mechanism of F. gracilipes and

buckwheat breeding.
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MR A DO A8 B T 5% I I G 1 T IR B R
VR, B ML TR 2 200 m®, % b JE W 3R 2 KL
1, AR R 290 750 mm, AE RIS 11.2 C
AEYGH BRECR T 812 h, M FE AR FR A T 104°12'—
104°18" E,26°49'—26°53" N Z [f], 4k ¥) £ k¢ 4%
L, VIR R AR S A B BAR A A b
1.2 AR AE
1.2.1 FFiesh S A Ge A R Emn il 5%
PRICTF FE T 0 200 B 55 22 4685, B R AT ¢ |
FIFC, HIF IS T T A A AT 7% S W 4%
FEXTAERE R RS | R A A A 1 10 A2 Ak ) 7R S
A HATIC SRk, BEVLARIC AR IF B 187, i 2 i
PSR GEIT, HE G 1 26088, I 5 HIF ik
], BfAILBEH 20 2% 13 TF 9 48 2%, HliE AR R R
WA A8 B BB KA e 2 548
1o BE AR A IR T8 R
122 % F 25%mE
1.2.2.1 B IREREL  FlALIEHR 20 2 RK - lcE
RHEOH AL R H TR AEZS T 1.5 mL 208
HIA 0.5 mL 1.0 mol - L HCl i & 2B AL 25 B | 4k
GIE BT . BRI 10 L 27 i T4
BEA b WARUEE R g e AE R i, A 5 Ik, B
SEEE R AR . T R B T S i A
(D, W0 G P IR ER B, B AE R IR ER L
(P/0), #% Cruden (1977) B Ar HETF I H & FH
R4,
1.2.2.2 22580800655 AR YR AR T 55 22 A6 1 B AR
Ko Wi 35 A, 2% Dafni (1992) 1R 1E R 3T 4 H:
BERS, HRRIENT . (1) ARy BHig<1
mm . 1~2 mm . 2~6 mm }>6 mm B4 5120 0.1,
2.3 (2) 624 FF 40t (] 55 4 Sk AT 452 30 [ s s A Sk
AT RAEh 0, 4625 TR 2E 15 (3) sk S
WA —mEIL R 0, AEREZIEN 1, =&
Z A 52 32 8 80 (out crossing index, OCI) {H, R
i OCI HIF M H B H R 4. 0CI=0, M 4L 32 8
oCI=1,%MA%;0Cc1=2 M H;0C1=3, A

SR AT T BAL K OCT =4, 34> A A8 3% Al
A, T AL

1.2.2.3 4SS0 TEANAN BT 55 22 (10, BEHLIE £
MR T, B ER R T — 80 AL fcn T b 22,
(1) ASATAoT 2 38 %5 B (2) AN e, FFAERT B
48 (3) JRALTT LM, REAE; (4) JFAETT 25 M, #%2
SERRSFAEACNT 5 (5) FFAERT K ME , AN B2RY , B4,
PRABAE IR 2~ 4 21 | Z 5 5 Wil sk AL BRI O, et 45
1.2.3 w546 kAL 7E 404K B 55 22 10 B A6 1) %
Hi A Bk 17 UL 2%, W 2 i 0] S B K B AR
8:30—18.00, AT 3 d, FEMEYIMLE ALK
VIAEAT N, - HEA T4 R[] s P A E 0 4 44 AH OG5
Ab B HL A 0] S50 AR A AT S E

1.2.4 e M4kl & T ANANEF 35 22 46 1,
TEREH P BEHLE £ 30 BRAE PR, /N 00 38 S FE R AZ
B, Geit 85 A6 7 B SO TR 90 0 43 B
02 R v BE AR

1.2.5 T 69 KR AE B 3 L A a2 B 50 4
FEALARLTH (1% 41 A9 Y 3% 22 F -, 00 o FG 8 3 L 9 B
B A IEACRRE . BEPLPKIE 5 AR R
AR B 55 22 M T & 100 B0, FREE, T H T R
o, BEMLGE R R 1 T ) 20 A B R A R A T
AGK TR S h e, & T EA IR IE IE 4R B AR
AT R S AL 50 kL, ik 4 NEE, BT
B AT B R [ B R N 0% | I K
(2521)C ], BRICFKFFI RGO , 25011 30
d, THE R,

1.2.6 %3t 547 A EdE R H] Excel 1 SPSS19.0
GEit o A AR AR AT AL B, SR FH Pearson $5 EORUN £
0 X 6 A ) R DG R AT 43T
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2.1.1 s A A0SR 35 3 A 5 B T A A R
WIR R EHER) 6—10 A0, 7—8 A W HE AW
HALT ] BORAETY , 54PN AL 10~ 40 A 45,
R A AE 2~3 5, 5/, BB 5 #, I
20 MR EOF 0 MEE 8 B, TR A, M 3 4
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d, BAAEAE — N 1 ~3 d, 7RI R R vp, AE )7
AL A 1 B ST, BT AL R A
B I MU T T, T AR T s A H B Y At 2 [ i)
TR AE 8 R FH T I 1 6 2 R 3 sk o 4
TE, B0 B IR £ 6578 Sy 100 B s 78 U £, 4B
1R 11 [] s A6 22 RN A At i | A6 25 A Sk i 4%
=, NS AEZG Je RS 2 h J5 ANE A6 265 FF BR HOr ,
BT AP A2 AL T, FF A 2D i 43 W
7/ W o

2.1.2 A ARMAIE R 1B T AR 57 22 6T
BAG AR fF A — 25, B AL
=P R DR Y DO R N S = )
1.63.1.30,1.65 mm, B R REBIHIKT 19%, LH
FEFNAE M F 1 0 28 S A0 X 358/, M 19 78 57 2R R
BUNT 15% P 2ME 53500 3.99 .2.40 mm, #HKE
PESTHT 2R W, 2040 5 5% 22 46 58 45 14 18 T2 25 46 A ()
FEE— ARG, Hih EEHESEER K (r=
0.462) 2 i 3 IEAHOC, 5AEH R 98 (r=0.555) 2 )
B IEA G B K 5 AR (r=0.528) B2 i % 1F
I, SAEZGE (r=0.637) S 4% i 3 15 A0 5 ; 168
ARSI T (r=0.447) R B FFEARL bR S
5625 (r=0.693) 2 B FIEME(£2),

22 PR FEZNET RS

2.2.1 fer R AR BT IE A BRAE R AR R B
270~ 580 Hi, - EAL LM 1M (371 £ 16.40) K,
WESE R 30 10 A IRER 1K, AT 0L A8 B ik
BRI (P/0) N 371 + 16.40, #R¥E Cruden(1977)
MIARIE , AN ET 57 22 1 BT R Ge e ) et H 32,
2.2.2 e AsH FR3 AR T ANEFEE KA TE
B2 R AR IR A AR AR EAR N 3.99 mm, id
k2, A Sk AR AR 25 B0 AT R AA RT B2, R R
ek 0, HESL AL RS, 12N 0, it Al
1A BF 37 47 24 22 F5 B (OCL) 2 2, #2 [ Dafni
(1992) WIFMARHERT WHEH R et AL,
223 2R FEE R4 ERTHRBERERMAT
B s i st R, TR R, NN, B AL AT
YR ET IR LS SR 0, R H A LR A 4
BEINGE s HAR M T A5 5% 28.69% , A 1
TFAERTEAR LS SR N 26.67% , 3 Bs T #5E

FOZE A R I AN B 5% B B0 1Y H 38R A
TEAEHT 221 , AN ELE K TT LRI £ M, 52 5k v A6 AL
M, B AR A Ab B 45 52 R 5 i O 13.89% A
23.64% , R WA R SRS S R MY wl I, 4
WEF TR B EH RGO L AN FWFE A AL,
2.3 MRHFFENIHELER

FREL R 8:30 Zifh AR BT 5 22 LT IR
AUitb R A A5 6 R SRR D it Wk
B, A B 57 2 10 U7 48 B B 45 XU H ( Diptera) |
J## H ( Hymenoptera ) Fl &5 H ( Coleoptera ) B H
10 Fp (K5 MK 1) . FEUER S SR
( Syrphidae) i J&AHF B W W ( Episyrphus balteatus ) F1
015 & WF 4 ( Sphaerophoria sp. 1) | ik 18 Bl ( Sar-
cophagidae ) B BRI ( Boettcherisca sp.1) LA K B &}
( Chrysomelidae ) ) ~F JI ( Aulacophora sp.1)
2.4 AT FEZEHMEERES

6 W T AL ANAN T IR A A 1 A KRR
A UL 2 BT 5 A R R A A A AR A R TR A A —
FE 225, Hom e OBk A R E , M BCR
25~248 K, Bk 4 30.09 ~73.25 em, I {H 53 F1
h 92.87 F 1 53.92 em AL 5 RGN 2.58% Fl
15.28% ; \IIE L = o3 B, — B o BOBUR R B E
SRBRRRE , P S 5 R BT 0N 35.02%
M 462.38% ; AL P h 6 ~79 4, 348 32.73
A5 R BN 54.56%
2.5 AR FEMFRERFERFAR G

ANNET 55 2 A BN, Hom B B K K
FRE 54399149 1.80,1.05.0.88 1 1.49 mm, T-Ki &
H1.05 g, X B (E 7). WK 2 AA AR
70% , i (25+1) C AT, 4000 BF 55 242 Fh 1 A B
BT, 30 d I REH R AR LY 19.60% , (13
W& LU S, EEAE RS 2 REH 5 K,

3t

T ST NN A B/ R AE B A=)
B 255 4E FH B9 45 2 ( Harmon-Threatt et al.,2009)
Ramirez & Nassar(2017) N # I E T RS54
TEICREGAEFE | F R B AESN il B B ARk L
LA AEAEAUF A | 2t e (5 B 5 IR R I
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Table 1  Basic characteristics of Fagopyrum gracilipes flower

S 25 e/ME HoRE FHIME + bR 75 S FRRN
Observation item ( mm) Minimum Maximum Xt Variable coefficient (%)
1EE A% Flower diameter 2.79 5.00 3.99+0.12 13.50

AEME Anthocaulus length 0.90 2.30 1.63+0.07 19.07
BB A K Tepal length 1.36 2.82 2.40+0.08 14.80

TEBE 9% Tepal width 1.14 2.42 1.70+0.07 17.23

AEREE Style height 0.78 1.84 1.30+0.26 19.80

1E257 Anther height 0.84 2.02 1.65+0.07 19.71

R2 AMHFELDEHEEIME

Table 2 Correlation among the modules of Fagopyrum gracilipes flower

H# k< . NSRRI o e
AT fLrte LJEMK O pmrk gt Wk w25
Observation item . Tepal length Tepal width Style height Anther height

diameter length

AEHAZE Flower diameter 1 0.305 0.462 = 0.555 = 0.386 0.308
K Anthocaulus length 1 0.305 0.163 0.528 = 0.637 #:x*
AEWH K Tepal length 1 0.447 = 0.163 0.056
WA T8 Tepal width 1 0.439 0.196
AR Style height 1 0.693 s

AE 25 Anther height

1

W ox RN R (P<0.05) , wx FRAH MM B3 (P<0.01),

Note: * indicates significant correlation ( P<0.05), #*#* indicates highly significant correlation ( P<0.01).

®3I AMHFFRZIRATIHBPANER
Table 3 Out-crossing index of Fagopyrum gracilipes

R4 BWMHFEZERIR

Table 4 Results of emasculation of Fagopyrum gracilipes

. - CH H 57 3%
- T wmn Rw e
Lo . Type of breeding Flower Fruit Maturing
Observation item Expression Treatment
system number number rate (%)
A HAZ Flower diameter 2~6 mm=2 AAYATAAT AL B X} BE 122 35 28.69
o . Control without any treatment
WfE BR8] 4385 Temporal separation 0 HPEA . ‘
Facultative selfing AL, TFIERIELS 105 28 26.67
WfE b 23 6] 43 BS Spatial separation 0 Bagged without emasculation
238 H Out-crossing index 2 FEAEHT 2o, AL 108 15 13.89
Emasculation, unbagged
TPAERT R ME, 257 bR 7 ALK 110 26 23.64
=

FEERIEE R, MY EF RGEIFA R — A
W BEE A BB RESIATEE BB RS
AR AE S L AT B A5 (2004) BFFE R BT,
R T b A & UIR 5 ( Eichhornia crassipes) B3

Bagged with emasculation
and artificial xenogamy

TFAERT M, AN, B 4% 95 0 0
Emasculation, without polli-
nation, bagged
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Table 5  Flower-visiting insects of Fagopyrum gracilipes

" , AR 5 £ 5 5
requency
W H T}l Calliphoridae I EL W8 Stomorhina sp. A5G Stomorhina obsoleta K Low
Dipters Fri@Al Chloropidae HEFIEJE Melanochaeta sp. Melanochaeta sp.1 th Middle
EWFUEEL Syrphidae AWM JE Episyrphus AT Episyrphus balteatus = High
YIS W88 Sphaerophoria sp. Sphaerophoria sp. 1 = High
RIS JR Melanostoma sp. T BEERWFUE Melanostoma mellinum 1% Low
WRIEAL Sarcophagidae  FRIRJE Boettcherisca sp. Boettcherisca sp.1 1 Middle
JiE# H Hymenoptera WA} Formicidae INF R Monomorium INEE WL Monomorium pharaonis 1 Middle
B3 H Coleoptera - H &L Chrysomelidae — 5FJRJE Aulacophora sp. Aulacophora sp.1 1 Middle
BARF Coccinellidae  PUHJE Harmonia sp. SO A Harmonia axyridis 1 Low

B Znm iy IR A i 2 e R

Fig. 1 Main flower-visiting insects of Fagopyrum gracilipes
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Table 6  Growth characteristics of plant modules of Fagopyrum gracilipes in flowering period

WL Ttem ﬁn/ijr;tgm M%e;xjirtn{uﬁm E'Zﬂj{ﬁi ii- tﬂwﬁ% Variahlﬁif/fgi\c%nt (%)
H Root length (cm) 1.36 16.90 9.17 £ 0.70 41.93

¥k Plant height (cm) 30.09 73.25 53.92 + 1.50 15.28

M4 Leaf number 25 248 92.87 + 0.47 2.58

— 2% 43 A% %L Primary branch number 4 14 7.37 + 0.04 35.02
B Secondary branch number 0 32 6.97 £ 1.60 125.67
=AY Tertiary branch number 0 5 0.20 + 0.17 462.38

AEJFEL Inflorescence number 6 79 32.73 + 3.26 54.56

LT, P E PR AR S MR B B XM 2SR AR R (Oxalidaceae ) 1 4 i LI
FALRO ST R G0, ML e AR, th TA4ERL % (Oxalis alpina) B AN [6] o B0 Fh 7 0] ) B A7
B, 5 S8 R, TR T A SR ML, 7R ( Welleretal. ,2016) AEY) 19 57 R 48 il il if
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Table 7 Seed basic characteristics of Fagopyrum gracilipes
[0 LK RIS B8 R

Height (mm) Vertical length (mm)

Shorten length ( mm)

Cross width ( mm) Thousand seed weight (g)

1.80 + 0.03 1.05 £ 0.04

0.88 + 0.04

1.49 £+ 0.02 1.05 = 0.04

— —_ N N
o [9)] o [$))

[¢,]

BA%ZE Germination rate (%)

o

‘Iv357911131517192123252729
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

BfE Time (d)

B2 AU EE 57 22 Bl T B T AR
Fig. 2 Seed germination characteristics

of Fagopyrum gracilipes

TERTIRER LG AR 58 45 B b 5 4R 52 30 A5 ok AT AL
AW ST LS R R W], 20 B 57 2 AL AE A IR 2R L Ry
371, 232 ECH 2 AR SCHITE M AR E L B H &
GiRAE A ZZ, BRI Z5 R R H 2 A
SR, WU A RENET RENA
SR ERIMEASE, HYEFTREWRIE T S
FCACTRE R 2% VDA G, L G e e S A6 28 AU I AL )
HEE2E 28 R MY, ALY s R £
LB B F R G255 ( Castro et al., 2004 ; Costa et
al.,2013) . TEFZ @AY, W Y 477 — 5
FEAE X Tl A8 B MR A 45 B 8™ 4% 1 3 22 A
SRR (Yasui et al., 19985 5K 7 R4 2013) , %
B A ) 3 A A [) R AR AT A ), 3k 2R A 0 2 /D
K 2H 157 2 & A W) 38 22 i A6 1] T 3t B 22 ((Yasui
et al.,1998) , ZEHEYE /LA T 3 WA HI7E
B A A E A RS B A4S, Cymosum 4 P WK,
Urophyllum ZH— YK BUAE AL BF 55 22 ( F. wrophyllum) —
AR B 75 2% ( Yasui et al., 1998 ; Wu et al.,2018)

X PP AR P ECE T RS0 M JEOR BN T 4% 1 5 58 e
A SEEM, BAR H AR —E R UL 2 A
SR GARBE S T BB R, 774 R 1,
T A RE 1Y LR A7 A0 R I B 2R B ( Baker,
1955) o 20N EF 57 22 46 B0 4 20 K Re P SR W) AR
WX B 37 A AEFE, A AE R A 4E 10 ~ 40
o 3K S L AR R R SR A T DR At A5 A
R AR o e B A AR B AT RE
LK W) o S A ) B A W) A T SR g b —
ANEZJH L, ViR i 20 U H R LR B AU
2 /0 Ko AL M3 OB XA W) 0 ST N B B e
Castro et al. (2013 ) iff 5% & B & Bl ( Polygalaceae )
T Polygala vayredae Wi {E R WA Z | F 24 Flt,
B HAT 4 Ay 2o dy B B — Ik U 46 I BIVRE #5417 4
LR AE A Sk b ORI D BEE 7 R
B T REAE(2013) W 5T R A 4 55 42 A Vi 4k
38 Fhz 2 H Hy T BY N (A SR R A skf%
B > S 20% A4, LA A A8 &
B U5 A8 B B rT RE S /D A58 KRB dE AR
B MU e B gD ROA LUESH H M AUGH H
JEMIL 10 FUAER R, XFARTEET RS
MAHEYE B 32 1 32 N B Bl ( Phytolacca americana )
BN AIE (SR 4E 2013) , HHYIAE S5 B
SR (73U W Jo 2 Y % FG 7 A R I A ey B
B 5 77 A H B 520 ( Cerana, 2004 ; Klahre et al.
2011) . REUAERM AL SF B Y & RZ VLR
W A5 4E H 9 ( Heinrich & Raven, 1972) | MtA Y&
T AL A R A AL BB AREAE W 5 | B3 N A E Y
&K B L (BRI A W42, 2007) o 4 KA AE &
(Impatiens sp.) FH) & 38 3 K B AC T SR 25 #4 )
FEAE A ALy B o DA A 1 24 1 B e
KR F (BB, 2011) . A6/ KN K AE By Xt
PRAE X (A P o0k B s W 5 | 68 ) 7 A2 i, A F
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FERM, [A)— BB AE | 46BN B B iy e 5]
i ( Worley et al.,2000) , B0 X FR B4 48 Eb i 53 6 Fk
(AL RE T A AL X e A ARG R A
FIF A% ky B A 19 3 51 ( Fenster et al., 2009;
Ushimaru et al., 2009) ., 404K % 5% 2 R 87N B9 48
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