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Abstract: F. cymosum, which is the most widely distributed buckwheat wild resource, represents high
genetic diversity in wild population. Due to the environmental changes and human actions that result in the loss
of F. cymosum wild resources, it is urgent to protect F. cymosum wild resources. In this study, based on the
collected F. cymosum wild resources, we compared the differences between sexual reproduction and asexual
reproduction on the off-site reproduction of F. cymosum and discussed the effects of tuber propagation on the off-
site propagation of wild buckwheat in different geographical environments. These results showed that the tuber
reproduction of F. cymosum was relatively better, and it was conducive to its outcrossing and fruiting after a
large population was formed by off-site reproduction. The differences on the altitude of habitat, climate condition
and breeding site might cause influence on the germination, growth and reproduction of wild £ cymosum. The
geographical conditions and local climate at Zhaojue County of Yunnan province were suitable for the oft-site
reproduction of F. cymosum. Collectively, these results might provide certain reference for ex situ propagation
and conservation of F. cymosum.
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Table 1 F cymosum information of off-site reproduction

BFEER

Sl BANE Number of reproductive copies
Origin Totfﬂ ez BRI iy

copies Tuber Cutting Seed

propagated propagated propagated

ZF Yunnan 45 36 9 4
P4J1| Sichuan 90 54 36 5
$tJH Guizhou 10 10 0 3
J31 Total 145 100 45 12
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Fig.1 Altitudinal distribution of F. cymosum
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Table 2 Climate data of Zhaojue
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S 5dE Climate data

A5t £ Zhaojue county

AR (°C) Minimum temperature

fe AR (°C) Maximum temperature
SEYIIARAIR (°C) Average minimum temperature
S AR (°C) Average maximum temperature
S-SR (°C) Average temperature

20-20 7K (mm) Precipitation at 20-20 o'clock

H F%/K >0, 1mm H %{ Number of days with daily precipitation > 0.1 mm

Fe K HF#F7K i (mm) Maximum daily precipitation
H BRI} %X Sunshine hours
SEYTFIXHRSE (%) Average relative humidity

7.9
349
18.0
28.2
22.0

202.2
14.2
56.1

142.1
64.8

Bl N FHIIN R, B 20204 4-9 A

The above data are meteorological data during the breeding period, i.e. April to September 2020
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Table 3  Statistics of results of off-site tuber propagation of F. cymosum in different provinces

FORH ER e (FEE ) 3 . . SESAR AR S5 (%)
IR 1y (%) THEG% T (%)
K o u. Number of ~ Number of seedlings ' IEH_}; v . S & U Number of Available seed
Habitat province . o Sprouting ratio Number of flower Flower ratio . K
materials (surviving) fruit setting rate
7B Yunnan 36 36 100 32 88.89 24 66.67
P4)1] Sichuan 54 54 100 49 90.74 42 77.78
FM Guizhou 10 10 100 8 80.00 6 60.00
R4 TREBREFERZTEEERFITR
Table 4 Statistics of results of off-site tuber propagation of F. cymosum in different altitude
I R E P (P ) 1 % ARG (%) TP 255 ¥ A 25 S5(%)
A B (m) H R i (fF ngﬁ( um}?‘jﬁﬁ K o G B (%) CRHE E%K o
. . Number of  Number of seedlings ~ Sprouting (Survival) ~ Number of . Number of Available seed
Habitat altitude . . . Flower ratio . .
materials (surviving) ratio flower fruit setting rate
200~800 14 14 100 10 78.57 9 64.28
1000~1600 13 13 100 10 84.61 9 69.23
1601~2200 48 48 100 45 93.75 36 75.00
2201~2800 25 25 100 22 88.00 18 76.00
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fEME HIER K. 90k H =M & T2 T e 5L
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1 66.67%. 36 1K A WU 45732 th TR AL BN
30157, FFAEHEN 83.33% s ZE AR KA 25 1y, W 45503
469.40%(F5) o HRIET A R A SRR ) 45742
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VPR 1601~2200 m 4 40 13 AL ECH 33 17, FFAER
1 82.5% , 45 SOy BUR 28 4y, AT 45 SNy 0% ; WK
“412201~2800 m 1) 5 7 4 3242 AL Bk 4 0y, I
168 80.0% , 45 S A B R 3 4y, 1T 45 55 % Ky 60%
(£26) . BLAHFFE S 25 F o8 B s R0 ok
HUIE &R THER S 508 i m kAR
A0 5 J5 AR BN 1601~2200 m ()4 5732 JF4E
BEHIN] 25 508 5 A BRI 2201~2800 m Y .

Table 5 Statistics of results of off-site cutting propagation of F. cymosum in different provinces

UL M AL W R M AR (%) T E R 5 (%) SEIEL WTEESER(%)
IS T (4
. Ry . Number of ~ Number of seedlings ~ Sprouting (Survival) ~ Number of . Number of  Available seed
Habitat province K . . Flower ratio . .
materials (surviving) ratio flower fruit setting rate
= Yunnan 9 9 100 7 77.78 6 66.67
P4J1| Sichuan 36 36 100 30 83.33 25 69.40
®6 ARBREFERFHREEERFITR
Table 6 Statistics of results of off-site cutting propagation of F. cymosum in different altitude
IR ARAYY W CLETE V% WS A AT % LI H ZESTANF Loy
A B4R (m) FRMIEL E (AR MR MRS R (%) JHEmEL A6 (%) SESAER AL (%)
. . Number of ~ Number of seedlings ~ Sprouting (Survival) Number of . Number of Available seed
Habitat altitude . . . Flower ratio . .
materials (surviving) ratio flower fruit setting rate
1601~2200 40 40 100 33 82.5 28 70
2201~2800 5 5 100 4 80.0 3 60
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(FR7) o X TRMT A RIHER 1 477 42 K10, 200~
800 m 1) 3 iy T AEA BN 147, TFAEAA 33.33%;
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1000~1600 m 4 2 {3 ALy 5500 1y, AL
509%31601~2200 m (1) 4 {5 FFAEAR Bk 2 13, T A6
2K 50%32201~2800 m 1 3 3 R FF AR BCA 143,
TR K 33.33% (e 8) o Tl F T304 7 53 Hh B (1)
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Table 7 Statistics of results of off-site seed propagation of F. cymosum in different provinces

MR EL T CFE5) 5 FALHYEL SR IEETR(%)
BB 1 4 (%) FHE%) e
. . Number of Number of seedlings . . Number of . Number of Available seed
Habitat province . o Sprouting ratio Flower ratio . .
materials (surviving) flower fruit setting rate
254 Yunnan 4 4 100 2 50 0 0
Pu)1| Sichuan 5 5 100 3 60 0 0
541 Guizhou 3 3 100 0 0 0 0
R8 AEBREFEMTFEELERGITR
Table 8 Statistics of results of off-site seed propagation of F. cymosum in different altitude
e PORYEC AR O RS R (%) T WO AR (%)
U R (m) i s (fF u?ﬂ( ! rlﬂi‘ &2 4 b % (%) B # (%
. . Number of ~ Number of seedlings ~ Sprouting (Survival) ~ Number of . Number of Available seed
Habitat altitude . . . Flower ratio i .
materials (surviving) ratio flower fruit setting rate
200~800 3 3 100 1 3333 0 0
1000~1600 2 2 100 1 50.00 0 0
1600~2200 4 4 100 2 50.00 0 0
2200~2800 3 3 100 1 33.33 0 0
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100 143 38 3k B 25 BB 1) 4 37 52 i ST IE 03 4L
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Table 9 Breeding results of F. cymosum

BHL PR 4 35 22 TP AE R D % n 2% SR Ik F b 25 3¢
P& TR 57 s RAFN T B AH N 4 3752, R T aE
KF] 100% , (A FFAERAUAT 41.67% , H 244K G455
(%9,F12) ., FILH R 20 4557 il e 25 1
NSRS/

L MR EL  MECER 8 RS R (%) e SRR ER WTEESR(%)
VTN . . FFAE2 (%) .
) Number of Number of seedlings Sprouting Number of . Number of Available seed
Breeding mode K o . . Flower ratio . .
materials (surviving) (Survival) ratio flower fruit setting rate
SN i 100 100 100 89 89.00 72 72.00
Tuber propagation
E SR i 45 45 100 37 82.22 31 68.89
Branch cutting
propagation
7555 12 12 100 5 41.67 0 0
Seed propagation
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A': Tuber propagation; B: Branch cutting propagation; C: Seed propagation
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Fig.2 F cymosum breeding
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