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Reproductive Biological Characteristics of Wild Fagopyrum

gracilipes

ZHOU Bing*, YAN Xiaohong, SU Qitao, ZHANG Zhengguang, WANG Ning, CHEN Lihua
(School of Life Sciences, Jinggangshan University, Ji’an 343009, Jiangxi, China)

Abstract: Fagopyrum gracilipes is a wild buckwheat species in Fagopyrum Mill which widely distributed in
southwest China. Untill now, its reproductive biology is still poorly clear. So, in this study, the reproductive traits
such as flowering dynamics, floral basic characteristics, breeding system, pollination biology and seed
characteristics of £ gracilipes. were investigated by field observations and artificial control experiments to study
its reproductive biology, and their contribution to the reproduction of F. gracilipes was discussed. The results
showed that F. gracilipes flowered and fruited during June to Octomber in Weining, Guizhou province. The
flowering lifespans of a single inflorescence and flower were about 13 to 21 days and 1 to 3 days 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 was significant positive correlative with tepal length and tepal width (P << 0.05),
the height of the style was highly significant positive correlative with the height of the 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 breeding system of F. gracilipes
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was facultative selfing, partial crossing-compatible. The main floral visitors are nine insects of Hymenoptera,
Diptera and Coleoptera, the insects in family Syrphidae were its main pollination insects. The fruits of F. gracilipes
includes two types with and without wings which was helpful for its adaption to different spread manners, its seeds
are smaller with the thousand seed weight of 1.05 + 0.04 g, and have low but orderly germination rate with
accumulated germination rate of 19.60 + 2.14% 30 days after sowing. It could be concluded that the flexible
breeding system provided security for mass seeds production of F. gracilipes, various fruit spread manners and
orderly seed germination characteristics created the basis for its colonizing vast habitats and becoming the
dominant species in the community. The results can provide important theoretical basis for revealing the
reproduction mechanism of F. gracilipes and buckwheat breeding.

Keywords: Fagopyrum gracilipes; breeding system; pollination biology; seed; reproduction

LTH R R AEY MR- LUE SE NG FE I DG, AN A A7 P B3 K 3 v 3k Ak 1) 45
Ro Ht, —VIS5EYEEA RFE A FE 5 S A ETE A 2 Mt N 2, BFE A
. BE RS AT BHEMAMN IS GGRRF A4, 2001; Barrett, 2002;
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XIS SE =L i
1.2.2 EEREG0E
1.2.2.1 ek REBRLEL

BEATLIZE HL 20 24 RIKE T TBUE AR B0k (46, AR LT AAEZ5 T 1.5 mL 50 & H, JI 0.5 mL
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Table 1 Basic characteristics of Fagopyrum gracilipes’s flower

UL 15 &/ME BAE CFE A A

Item (mm) Minimum Maximum Mean=+SE Variable coefficient (%)
1EE & Flower diameter  2.79 5.00 3.99+0.12  13.50

e Anthocaulus length 0.90 2.30 1.63+0.07  19.07

e & Tepal length 1.36 2.82 240+0.08  14.80

TEM Fr 55 Tepal width 1.14 2.42 1.70£0.07  17.23

1A Style height 0.78 1.84 1.30£0.26  19.80

16215 Anther height 0.84 2.02 1.65+0.07 19.71

R2 HREFFEERSAMEMRRE

Table 2 Correlation among the modules of Fagopyrum gracilipes’s flower
TR Ttem fHER  fEWK BT e ek fES
Flower Anthocaulus Tepal Tepal width Style Anther

diameter length length height  height
. H % Flower diameter 1 0.305 0.462" 0.555" 0.386  0.308
i Anthocaulus length 1 0.305 0.163 0.528"  0.637"
14 K Tepal length 1 0.447" 0.163  0.056
TEH 95 Tepal width 1 0439  0.196

JEHETG Style height 1 0.693"




16215 Anther height 1

* AHRMEREE (P<0.05); **. MHIXMEMREZ (P<0.01). * indicates significant correlation (P<<0.05); ** indicates highly significant

correlation (P<<0.01).
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AHAR B 7R 22 AL ARk B 270~580 K, T3 EAE bk 89 371 £ 16.40 K, HMESE N
3R DE, AER 1M, AT IR IRERLL (P/O) N 371 +£16.40. #R4E Cruden (1977)
IbRdE, AURET TR E T RS M A E AL
2.2.2 AR

3 BoR T YUNREF SR M 228 Fa B0 B 45 T . AT SR AL S B AR N 3.99 mm, idH 2.
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Table 3 The out-crossing index of Fagopyrum gracilipes

LI I BEHRALKH

Item Expressions Type of breeding system
1< H 1% Flower diameter 2~6 mm=2 FHEHEI

MERFERT 7] 43 8 Temporal separation 0 Facultative selfing
WEREZ* 7] 4> B Spatial separation 0

2222 F6 %0 Out-crossing index 2

2.2.3 B

* 4 BoR TR R ESN TR SEI 45 9. JRIERT £, A5k, B84
WEFFR MG RN 0, RUHAGFELMAE LTINS HIRZM FHAELEN 28.69%,
AN, TR BRSME RN 26.67%, Wi SRR VRTINS SR, RFIIIAE FF A
FI E SRR FRIERT R0, AERN IRl M, BRI RIEIEN, BRI L
SRR N 13.89% 1 23.64%, KA FR 2 A B, AT, 4T R EE KRR
feLLE RSN ERFEE A

x4 WRTFEZERLR

Table 4 Results of emasculation of Fagopyrum gracilipes

hb AbIRTEEL AL S
Treatment Flower number Fruit number Maturing rate (%)
AT AbEE, SFHE Control without any treatment 122 35 28.69

ANEME, JFIERTELS Bagged without emasculation 105 28 26.67
FFAE R 2, A%FE4E Emasculation 108 15 13.89

JPACHT 28, ARSEAEAEH, B4¥ Bagged with 110 26 23.64
emasculation and artificial xenogamy

FEACRT M, A2k, £4% Emasculation, bagged 95 0 0

2.3 AREFFZN VR R
HRER 8:30 /e N ET IR EIOF IR A VidE R A, (HUAE B BAHXT D . 2 MK
L, dUNEFFEE RV L R RAFEXEH H (Diptera). E# H (Hymenoptera) Fl#HE## H
(Coleoptera) EHIT 10 Fh (R 5 FE 1), FEUER A SEEEEL (Syrphidae) 127
Bl (Episyrphus balteatus) FANIE &8 (Sphaerophoria sp. 1)+ MRIEF} (Sarcophagidae)



J#RiE (Boettcherisca sp.1) UL HIEL (Chrysomelidae) 7/ (Aulacophora sp.1).
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Table 5 Flower-visiting insects of Fagopyrum gracilipes

H Order %} Family J& Genus 2% Species XA AR
XM H Diptera NEER} Calliphoridae I &2l )& Stomorhina sp. ANE OB S obsoleta  low
FrigAl Chloropidae  HEEFFIEJE Melanochaeta sp. M. sp.1 middle
BEfAL Syrphidae AT EUFWEE Episyrphus WA AW E. balteatus  high
MG B JE Sphaerophoria sp. S.sp. 1 high
SRR SR Melanostoma sp. FRE SRS M. mellinum  low
WRUERL Sarcophagidae WRUREJE Boettcherisca sp. B. sp.1 middle
¥ H Hymenoptera $UF} Formicidae INFWLE Monomorium /NEWC M. pharaonis middle
4 H Coleoptera HH %L Chrysomelidae < JINJE Aulacophora sp. A. sp.1 middle
PR Coccinellidae  BIHUE Harmonia sp. SEIH H axyridis low

B 1 REFFENEEYERR

Figure 1 Main flower-visiting insects of Fagopyrum gracilipes
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FEAE—E 2SR Ht A BCRbR s A R e, M08 25~248 )7, B 30.09~73.25¢m,

SEBME S AN 92.87 KA1 53.92 cm, AB R KRB BN 2.58%F1 15.28%;

AR =F ok, —

By BEAANAEE , =HBATEE, PIFERIZ R RET 0 35.02%H1 462.38%; HALF 4L

H6~79 A, PN 32734, AR RECH 54.56%.
R 6 R EFICI A KR

Table 6 Growth characteristics of plant modules of Fagopyrum gracilipes in flowering period

LI R/ME RKMH FIME AR5 A

Item Minimum Maximum Mean+ SE Variable coefficient (%)
R4 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

i F 4% Leaf number 25 248 92.87 £ 047 258

—% 3 #4L Primary branch number 4 14 737 £ 0.04 35.02

%% 4> K U Secondary branch 0 32 6.97 £ 1.60 125.67

number

Z ki %L Tertiary branch number 0 5 0.20 £ 0.17 462.38

1EJ7%L Inflorescence number 6 79 3273 £ 326 5456

2.5 JAREFIFR AN T KB A R S B R ek

UAREF FRZE AT, s B K A5 KRR B8 237314 1,80+ 1.05. 0.88 A1 1.49 mm,
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THREN 1.05g, MHXER (7. HE 20T W, fERE 70%, WEE25+1 CHMHT, 4
WREF R Fh T R R BAR, 30 RILRBIRFEICN 19.60%, (HHBRLEETE, FEE
HTESS 2 RE| S K
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Table 7 Seed basic characteristics of Fagopyrum gracilipes

[=iA XK Vertical %51 Shorten }E %% Cross F¥i#E Thousand
Height (mm)  length (mm) length (mm) width (mm) seed weight (g)
1.80 +0.03 1.05 £ 0.04 0.88 +0.04 1.49+0.02 1.05+£0.04
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Figure 2Seed germination characteristics of Fagopyrum gracilipe

3 WiR

BRI A EME T RGN AV FRLREEHTZ R (Harmon-Threatt et al,
2009). Ramirez fl Nassar (2017) AN FHEVE T KA LREGAE . BRBALER .
HEIVE B AESR DL B AEAS SEM Y MY, R E B SR =L FEEH A . Y0
LEHRAHAR—AEN, FEEFHEN U RS EEE T KA AL .
WHEBREE (2004) TR, AR b ShE 2 KRS (Eichhornia crassipes) )3 20
7750 E PR A SRR I R 2 LR Rg, e A, T e
RS, H R R, il T B8R MAER . XF 2 RAERER SR (Oxalidaceae) THY)
L EEE . (Oxalis alpina) (WA [F MO BRMHE (] [RIFEAEAE (Weller etal, 2016). MM EF
RGIEF @ TE IR . FoC IR R BRI S RIEATRI . AR S S5 SRR, AT I
FZACHIAER REREE R 371, JRACHRECN 2, R RV IR AE LB B R v a3,
BASSIG &5 BRI R A RS E MM AT I, AR FRENEE KRG NE NN
TEAR . HWEE RGN R T 5 HACHIRE VA OC, o MEmE m AL 28 i A ) A g2
FACEAL), TR TEE I A 2RI Z I E B R4t 288 (Castro et al, 2004; Costa
etal, 2013). fEFAZJEEYIT, o HEDAAE B, XMIeE I RAR 15 B A B i
[ EAZATRARFE (Yasui etal, 1998; 5K RAE, 2013), M5 — 7, ZEEYIEAFEAER
RIAEAE MY, X RAE Y IC I8 /N 1) 57 22 Je i) B 22 () i 1) T e 1t B 58 (Yasui et al,



1998). ZE@HEME LAY T 3 N =R 2 F B AEAE AL, Cymosum 2H P K,
Urophyllum 4 — X B EF 553 (F urophyllum) -ZUEE7 53 (Yasui et al, 1998; Wu et al,
2018) XA L AR AT 3 B SR BN A& R e A8 e D AR N, BRSSP AE — € I AR
SN, AH H 3SR AR BE S TG 7oA R ER T, YA AN gt 7
HE{RlE (Baker, 1955). 4URE 7522 fCIAMAF A KRR W L AR 2 oA 37 MER,
MAENETF A 10-40 25, XA RERF SR 1 OrRE, oy BONERE AR, &
P 5 [ AR S RO AT RE

& AW 7 R S TE A A L S A — AN EE T . Ui B 2 D JEH R AR R B
2 D R HALR Ry AR MY B TE D) 2 8 H 2. Castro 55 (2013) A 7R R W EF
(Polygalaceae) %) Polygala vayredae [N Vift R HE %, A 24 Fh, (HRF 4 Ff5 850UE 8 B
H— RV )5 B ae4fE s fekn A TR AE A Sk b o IX 2 1WA S 7= B i R A . 5k T R
& (2013) WHARWESFEAVIRRR 38 M2 2, (Hl TR N A SEINE S 2t dn B
B, HAESERAUN 20% 40 . T BLE 228 EREY) H U5 B R T ResE D> . AW iR M,
MR U B R, HAA DUER B A SGHE B A FERE 10 FUife R H . XFELRTE
BH ARG NHMEEZRIEIMERE (Phytolacca americana) W3R 5AE (FIE%E, 2013). 1
VIREIEE R BUEE . AR 43 WA ot S Y e JH 7= i S R A% by B E (R W 5| 7 A B 5
(Cerana, 2004; Klahre etal, 2011). SREUER AL E S EYR K2 H UL R R VIEH I
(Heinrich & Raven, 1972), TAEY) & 8™ A — € B SRR AR 5] B0E B3 2845 58 1) 15 %
B GEMEL A4, 2007). HLUnRALTE)E (Impatiens sp) TR @ B IR TR SR
SER B AEAE A A B B U DL K LB e g SR oy 32 (BEREE, 201D). {611
KN BACEA RRVESSIAAE IR B H B 51 B 1= AL sg i . A REFLR B, [Fl—RAY 4L, 16k
KT BB 5] J18kos (Worley etal, 20000, PHICTFR HI7E LG AR S0 BRI AE BE B8 A Rt fL
BN F G S, BEAR T R R AR (Fenster et al., 2009; Ushimaru et al.,
2009) . AHKREFFEEE NN RSN FRIAE, BEARTON 3.99 mm, HEAREEE/N, ALV
K& 371 KL, R RS MR E AR, BRI 7 H B AR G110 5 — U7 i AE )
NEZERM, Ak B AR S 0 S S . X AT Re e e B dus b iy R A

TR PR S (R PR 2 B 52 Wi B AE ) Fhofe () SE 22 A 1. Dy SR AR FE 7 1] P B
(Conyza sumatrensis) S5 FHEY)H 7= £ B A EEMHE R (Hao etal, 2009), T NfEEh
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