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Plant Regeneration from Cultured Immature Inflorescence of
Common Buckwheat (Fagopyrum esculentum NoOENCH)
and Perennial Buckwheat (F.cymosum MEISN.)

Yoshihito Takanata

Faculty of Agricultuve, Iwate University, Morioka, T 020

Maintenance of valuable genotypes of common buckwheat is difficult owing to hetero-
stylic self-incompatibility. To establish vegetative propagation system, a procedure for
plant regeneration from immature inflorescence culture was developed. Immature inflo-
rescences of common buckwheat and perennial buckwheat were cultured on B5 media
supplemented with NAA, 2,4-D and BA at various concentrations. Direct shoot pro-
duction from the inflorescence of common buckwheat was promoted by the addition of
0-2.0 mg/l NAA+40-2.0mg/l BA (optimum, 0.2 mg/l NAA+1.0mg/l BA). In perennial
buckwheat, direct shoot was induced only on the medium containing 1.0 mg/l NAA and
1.0 mg/l BA with lower frequency than common buckwheat. In the presence of more
than 1.0 mg// 2,4-D or more than 2.0 mg/l NAA, callus was well formed in both species.
Shoots were induced from common buckwheat callus on B5 medium containing 0.2 mg//
NAA and 1.0mg/l BA and lacking plant growth regulators, but not from perennial
buckwheat. The shoots obtained by the two different pathways developed a root system
on MS medium containing 1.0 mg/l IBA. Chromosomal analysis of the directly induced
regenerants showed that they had diploid chromosome numbers (2 n=16).
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Introduction

Common buckwheat (Fagopyrum esculentum Mozencu) is one of the plants in which
valuable genotypes cannot be easily maintained and propagated owing to heterostylic self-
incompatibility. Recently, in vitro techniques have been used for clonal propagation and
plant breeding in many species. In common buckwheat, plant regeneration has been
achieved from calli of seedlings, cotyledons and hypocotyles (Yamane 1974, Srejovi¢ and
Nesxovié 1981, Takanmata and Jumony 1985). However, these organs cannot be used as
culture sources for clonal propagation, when valuable and rare characteristics are identified
in developing plants. Currently, immature inflorescences have been used as a suitable
source for the maintenance of desirable genotypes and clonal propagation in Graminae
(BrettELL ef al. 1980, Dare et al. 1981, Vasit and Vasiw 1982, Nakamura and Kerrer
1982, CueN et al. 1982, Eapen and Rao 1985).

In the present study, the effect of plant growth regulators on the culture of immature
inflorescences of common buckwheat and perennial buckwheat (F. cymosum MEisn.)
was investigated, and plantlets were regenerated from immature inflorescences directly as

well as from calli.

Materials and Methods

Two common buckwheat cultivars ‘Iwatezairai-Akisoba’ and ‘Hashikamiwase’ and one

strain S-1 of perennial buckwheat were used as materials. Immature inflorescences,
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collected from plants grown in a vinyl house, were sterilized with 702 ethanol for 30
sec followed by a sodium hypochlorite solution containing 1.0% active chlorite for 10 min
and washed three times with sterile distilled water. Inflorescences about 3 mm in size
were cut from the tip and cultured on B5 medium (Gamporc et al. 1968) supplemented
with 1-naphthalene acetic acid (NAA), 2,4-dichlorophenoxy acetic acid (2,4-D) and 6-
benzyladenine (BA) at various concentrations, as indicated in Tables 1 and 2. At least
ten explants were cultured on each medium. For the regeneration of shoots, the calli
were transferred to B 5 media containing 0.2 mg/l NAA and 1.0mg// BA and lacking plant
growth regulators. Shoots induced from immature inflorescence directly and from callus
were transplanted on MS medium (Murasuice and Skooc 1962) supplemented with 1.0
mg// indole-3-butyric acid (IBA) for the development of the root system. All the
cultures were incubated at 25°C under a 16 hour photoperiod regime.

The chromosome numbers of the regenerated plants were counted in the root tip cells

by using the Feulgen squash method.

Results and Discussion

Shoots were directly induced from common buckwheat immature inflorescences (Fig.
1A). They initiated in the region between flower buds 2-3 weeks after culturing. The
shoot initiation signaled with the appearance of leaf. ~As shown in Table 1, the frequency
of shoot induction varied with the medium used. The media containing 0-2.0mg// NAA
and 0-2.0mg/l BA promoted shoot induction, unlike NAA at high concentration or
2,4-D. The highest shoot production was recorded on the medium containing 0.2 mg//
NAA and 1.0mg// BA in two cultivars (40.0% in ‘Iwatezairai-Akisoba’ and 47.6% in

‘Hashikamiwase’). In the inflorescences inducing shoots, one to five shoots were formed from

Table 1. Effect of NAA, 2,4-D and BA on shoot, root and callus formation from
common buckwheat immature inflorescences after 30 days of culture on
B 5 medium.

Concentration of

shoot root callus
NAA 2,4-D BA (mg/l) formation formation formation
a) ‘Iwatezairai-Akisoba’
0 0 0 + — -
0.2 0 1.0 H + H
2.0 0 0 + Hi H
2.0 0 2.0 + H H
5.0 0 2.0 — H -
0 1.0 1.0 — - JHF
0 2.0 0 — — JiF
0 2.0 2.0 — — ik
0 5.0 2.0 — — H
b) ‘Hashikamiwase’
0.2 0 1.0 H + H
2.0 0 2.0 + H #
Percentage of shoot, root and callus formation is indicated as follows, — :0%, <+ : <35%, :

35~70%, 4 : >70%.
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Table 2. Effect of NAA, 2,4-D and BA on shoot, root and callus formation from
perennial buckwheat immature inflorescences after 30 days of culture on
B5 medium.

Concentration of

shoot root callus
NAA 2,4-D BA (mg/D) formation formation formation
0 0 0 — — —
0.2 0 1.0 — — +
1.0 0 1.0 + + H#
2.0 0 0 — + H
2.0 0 2.0 — + H
0 1.0 1.0 — ~ il
0 2.0 0 — e H#
0 2.0 2.0 — - i
0 5.0 2.0 - — i

Symbols, as in Table 1.

Table 3. Percentage of shoot differentiation from i mmature inflorescence callus on
two regeneration media.

Concentration of F. esculentum
— - - F.cymosum
NAA BA (mg/D) Iwatezairai- Akisoba Hashikamiwase
0 0 18.8 20.0 0
0.2 1.0 17.5 28.6 0

a single inflorescence, and in some cases concomitant callus initiation was observed.
The phenomenon of the direct shoot initiation is similar to that in Graminae, where
direct shoot production was considered to originate from undifferentiated spikelet primordia
(DaLk et al.1981), axillary buds (Cuen et al. 1982) or epidermal cells or primordia of floral
organs (Line et al. 1983). Cuen et al. (1982) speculated that exogenous hormones in
the medium or wounding hormones associated with the excision may trigger axillary veg-
etative budding from reproductive organs. However, I cannot conclude the origin of the
direct shoot from immature inflorescence of common buckwheat. Further investigations
are required to determine the origin and the mechanisms of this phenomenon.

Calli were initiated at the cut-end of the inflorescence and on the surface of the raceme,
when hormones were supplied. In contrast to shoot production, NAA at a high concentra-
tion or 2,4-D was most effective in inducing callus formation (Table 1).

The results obtained in perennial buckwheat are indicated in Table 2. The response for
shoot and root induction was weaker than that in common buckwheat. Direct shoot
induction occurred only on the medium containing 1.0 mg// NAA and 1.0mg// BA with
a frequency of 14.3%. On the other hand, callus formation was similar to that in com-
mon buckwheat. Calli were well formed on all the media containing 2,4-D or more
than 1.0mg/l NAA.

The calli obtained from common buckwheat and perennial buckwheat were transferred
to two regeneration media (Table 3). Differences in shoot induction between species were
observed. Adventitious shoots were induced from the calli of the two common buckwheat

cultivars with a frequency of 17.5-28.6% (Fig.1B). The two regeneration media had a
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Fig. 1. DPlant regeneration from immature inflorescence culture of common buckwheat. (A)
Direct shoot production from inflorescence ; (B) Shoot differentiation from inflorescence
callus ; (C) Adventitious root formation from shoot.

similar effect in shoot induction. The callus of perennial buckwheat failed to produce
shoots on the regeneration media and such a weak response was identical with that of
direct shoot production. No shoot induction from leaf and stem callus of perennial
buckwheat has been observed (unpublished).

When the shoots induced directly from immature inflorescences and from callus tissues
were transferred to MS medium containing 1.0 mg// IBA, they developed roots and plant-
let regeneration was achieved (Fig.1C). For chromosomal analysis, 25 plantlets for
common buckwheat and one for perennial buckwheat were randomly selected from the
regenerants that directly initiated. All the plants had diploid chromosome numbers
(2n=16) and no variations in the chromosomal number were observed. The direct re-
generation system from immature inflorescence may have potential in the clonal propagation
of common buckwheat because of the high ability of shoot induction and the chromosomal
stability.

Common buckwheat is one of the plants in which valuable genotypes cannot be readily
maintained owing to heterostylic self-incompatibility. The present study demonstrated
that plant regeneration could be achieved from cultured immature inflorescences of common
buckwheat. The somatic chromosomes were stable in the inflorescence-derived regen-
erants. SoncsTaD et al. (1986) indicated that callus cells from immature inflorescences may
be used in mutation studies since many desirable characteristics of source plants have been
manifested when source plants were selected for culture initiation. The culture scheme
using immature inflorescences appears to be a useful means for maintaining a desirable

genotype as well as for clonal propagation and mutation studies in common buckwheat.
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E@ Y N (Fagopyrum esculentum NMoencH) 3 X OVEIR v A
(F.cymosum MEisN.) DO¥GTEFED B OHEYEE £

R N
CHFAYREH, BEM, T 020

Tl Y AR RIEREE O ARAHENE T, HARLBETEZDRWCHER, BT 0RETHS. £
CCHHBR BRI X B B O A HNE LT, YTERFD D OEM AR DWW THRE Lc. TR Y B IO
BIRY SDTEF%E NAA, 2,4-D 108 BA 2 &A7E B5 BEMCHl®E L. %@y STk NAA 0~2.0+
BA 0~2.0mg)l JRIMNCHTERFD HEEREF AL, Hic NAA 0.24BA 1. 0mg/l FRINK TR& O 5Lk
AL, BFERKY ST 40.0%, B EREET 47.6% OFREFHHS A bl (Table 1, Fig. 1A). fiFR Y <
1% NAA 1.0+BA 1.0mg/l KTOIZREFENEL, TOHELEMN ST (Table 2). —J, WELd NAA
2.0mg/l JEHDB T 2,4-D 1.0mg/l UEDHEIMC XV E VAL ABERE R L. ThbD AL AL R
= VEERIND Bk NAA 0.24+-BA 1. 0mg/l iR FHLEEC R LIz L oA, H®BY -~ TWX 17.5~28.6
% OREECHELEGLIED, BRY AT E s Gk Lish -7 (Table 3, Fig. 1B). $hiEfFs bidl#EsMb
LicEd, »vAREOSED, Ha IBA 1.0mg/l Fmo MS Euic BiE LRRE Ik (Fig 10). g7t
B DEBETAE LICHEDGED 5 5, Y -~ 25 Ef, BHRY S 1EGRCOWTREFEREFHE LSS, T
NRTC 2n=16 O 2 fZETH - Tz.
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