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Abstract. 1. In tetraploid Phaseolus sp. x P. calcaratus cross, shrivelled but viable seeds
were produced. One hybrid was raised but it died within & month. Another hybrid was 1aised to
flowering by artificially culturing the embryos before shrivelling.

2. The F, of tetraploid Phaseolus sp. X P. calcaratus cross, had various leaf abnormahtles
at an early stage. In most of the characters the hybrid was intermediate betweon the two paients.
The twining habit of P. calcaratus dominated in the hybrid. The F, plant had 10-7 per cent
pollen fertility. The hybrid died within a week of flowering.

3. In P. calcaratus X tetraploid Phaseolus sp. cross, rudimentary, non-viable seeds were
produced.

4. The incompatibility barriers are active — (a) at post-fertilization stages causing shrivelled
and rudimentary seeds and (b) in the F; generation causing hybrid lethality and sterility. The
importance of embryo culture techniques in removal of the first type of crossability barriers is
stressed.

The tetraploid Phaseolus sp. is a good fodder crop. But it has a long span of
flowering and pod formation which is not conducive to economic seed produc-
tion. On the other hand, P. calcaratus has a short blossoming period which
makes seed harvest an easy process due to uniform maturity of pods. This
cross was undertaken to transfer the short blossoming period to the tetraploid
Phaseolus sp. Interspecific crosses in Phaseolus have been reviewed previously
by SEN and GHosH (1960) and DANA (in press, a).

Material and Methods

Seeds of tetraploid Phaseolus sp. and P. calcaratus Roxs. were collected
through the courtesy of Fodder Botanist, Haringhata, West Bengal, form
cultivated plants. The tetraploid Phaseolus sp. is yet to be identified.
A detailed description of this species is given by Dana (1964). This species
has 2n = 44 and P. calcaratus has 2n = 22 chromosomes.
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Hybridization technique and the method of embryo culture were already
described in another paper (Danxa 1964).

The colour of floral parts was compared with the illustrations in “A Dic-
tionary of Colour” (MAERZ and PAUL, 1950).

Results
Crossability:

Mature pods were obtained from both directions of this cross. When P. cal-
caratus was used as female parent, the mature pods contained few rudimentary
non-viable seeds. Some very small shrunken but viable seeds were obtained
with tetraploid Phaseolus sp. as female parent. One seedling was raised from
these seeds but it died within a month. It was stunted in growth and had poor
root system. Table I contains these results.

Raising of hybrid through embryo culture:

Table 1
Results of hybridization and germination of hybrid seeds

Crosses
Female parent 4 n Phaseolus sp. P, calcaratus
Mzle parent P. calcaratus 4 n Phaseolus sp.
No. of flowers pollinated 68 107
1 98-5 96-3
‘ 4 70-5 76-6
% of pods at 7 52-9 55-1

different days
after pollination 14 456 6-5
and at harvest

At harvest . 39-7 47
Total 170 24
Seeds obtained Shrunken (in %) 48-8 0
Rudimentary 51-2 100
(in %)
No. of seeds soaked 83 24
Germination percentage 6-0 0
Survival 9, of At 7 days 1-2 0

seedlings

I
' At flowering ‘ 0 0
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When tetraploid Phaseolus sp. was used as female parent, some mature pods
with a few viable seeds were obtained. But it was observed that the pods
started withering 3 weeks after pollination and most of the seeds collapsed
during this stage. Embryos (4-3 mm. long) were dissected out of the seeds at
the age of 19 to 20 days. Ten dissected embryos were cultured in modified
SANDERS at al. (1959) agar medium, of which 7 were found to be growing after
4 days of incubation and later on, all of them were transplanted to soil.

The hybrid seedlings raised by embryo culture were slow growing at early
stages and had various types of leaf abnormalities. Often the first few leaves
were unifoliate.

Sometimes, two or more adjacent leaves were fused together forming a
complex structure. All seedlings except one died at different stages up to the
age of 2 months. The surviving plant was vigorous. The hybrid was slightly
affected during heavy rains while the P. calcaratus parent succumbed.

At early stages, the hybrid had erect growth habit like the tetraploid Pha-
seolus parent, but later on it developed twining branches like those of P. calca-
ratus. The hybrid died within a week of flowering.

In the hybrid, the dominating characters of tetraploid Phaseolus sp.
were — nature of leaf margin, colour of stipule, colour of stem, and early
growth habit.

Characters of P. calcaratus dominated in the hybrid in the shape of stipule
and in later growth habit.

The colour of floral parts in tetraploid Phaseolus sp. and in P. calcaratus
were very similar and they had overlapped in the colour of floral parts in
the hybrid.

The characters of the parents and the hybrid are compared in Table 2.

Discussion

The incompatibility barriers are active at post-fertilization stages of the cross
in causing disharmony between the hybrid embryo and the surrounding tissues.
This is shown by the shrivelled seeds in tetraploid Phaseolus sp. X P. calcaratus
cross and non-viable rudimentary seeds in the reciprocal combination. But this
crossability barrier was easily surmounted with the aid of embryo culture and
the mature hybrid has been raised from the tetraploid Phaseolus sp. X P. cal-
caratus cross.

Embryo culture techniques helped to remove this type of crossability barrier
in many other crosses as in Linum austriacum X L. perenne (LATBACH 1925),
in Melilotus officinalis X M. alba (WEBSTER 1955), in Phaseolus vulgaris X P.
acutifolius (HoNma 1955) and in tetraploid Phaseolus sp. X P. ricciardianus
(Daxa 1964).

The incompatibility barriers were also very effective in the F, generation
through hybrid lethality. At early stages of growth hybrid lethality was quite
common but even the mature plant was not beyond its reach. The sterility
in F, was also a manifestation of the action of incompatibility barriers.

The present cross succeeded only with the tetraploid Phaseolus sp. as female
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parent. The difference in chromosome numbers of the two parental species
may be the cause of unidirectional crossability.

Interspecific hybridization frequently disturbs the balanced actions of
different genes (STEBBINS 1958, p. 155). In the present cross, this was shown
in leaf abnormalities of the ¥, seedlings.

The twining habit of P. ricciardianus dominated in the F, even in the
presence of two genomes from the tetraploid Phaseolus sp. The dominance
of twining habit may be due either to the primitive nature of this character or
to the possible interaction of the three genomes in the hybrid. Similar features
were observed in the tetraploid Phaseolus sp. X P. ricciardianus cross (DAxa
1964).
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1. Pti kiiZeni tetraploidniho druhu Phaseolussp. X P.calcaratus vznikla scvrkla, ale Zivotnd se-
mena. Jeden vypéstovany kiiZenec bdhem mésice uhynul. Jiny byl dopéstovan do kvétu umslou
kulturou embrya pFed sevrknutim.

2. F, pokoleni ki¥i%ence tetraploidniho druhu Phaseolus sp. X P.calcaratus se vyznadovalo riz-
nymi listovymi abnormitami na raném stadiu. Ve v&t8iné znakd byl hybrid intermedierni. Domi-
noval u ngho popinavy habitus P. calcaratus. Pylové fertilita F, rostliny byla 10,7 % . Hybrid
tyden po kveteni zasel.

3. PfikiiZeni P.calcaratus X tetraploidni druh Phaseolus sp. vznikla rudimentérni, neZivotna
semena.

4. Inkompatibilni bariéry phsobi:

a) po oplozeni, kde jsou ptitinou svraskalych a rudimentérnich semen
b) v F, generaci, kde jsou pfidinou lethality a sterility hybridi. Zdurazituje se dileZitost umélé
kultivace embryi pro odstranéni prvniho typu inkompatibilni bariéry.

C. JTAHA, OTJe/I IATOTECHETHRY U CeJIeRIUN pacTennil, CelbCKOXO3ANCTBEHHBIN KOJIIAIK,
Kanepsackuil yameepenrer, Kansan, 3amajuas Benramua, Wnpma: TaGpup mesxny Terpa-
wiongamM Phaseolus sp. u P. calcaractus ROXB. — Biol. Plant. 7 : 7—12, 1965.

B ckpemmBaEMY TeTpaIvIONAHOIo Buga Phaseolus sp. x P.calcaratus moiiyveHn MoOpHia-
HUCTHE, OHAKO 3Km3HecnocoOnbie cemena. Oann raOpuI OLUT BHICAMEH, OJHAKO, IIOTHO B Te-
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wenme Mecsala. [[pyroi rubpua 6uI1 X0BemeH A0 NBETeHUA MCKYCCTBEHHOH KYIBTYPOH 3apo-
Asnua 1o cMopimennd. Fy-noKo/enme oT CKpeIUBAHAA TETPAIVIORTHOTO Buja Phaseolus sp. X
P. calcaratus OTIAMIANOCH PA3HRIME HEHODMAJBHOCTSAMH JIACTREB Ha PaHHEH CTaWH.
B GoasmumacTBe HPU3HAKOB FHODHN OHLT NPOMEKYTOYHBIM MEKAY OOOHME pONHTENAMA.
O6suBaromuii xapaxrep P. calcaratus B rubpume gommenponas. Pacrenme F, umeso 10,7 %
deprussrOCTH MEUIBIOE. ['uGpuy norn6 B TeveHMe Hefed W Hocjie DBeTeHAA. B ckpemmBanna
P. calcaratus X TeTpAIVIONAHEIA B, ORVIM MOJTy4eHH DYAUMeHTAPHEIE, HEKA3HECIOCOOHEES
ceMeHa. YclieX OJHOrO FalpaBJeHHd JAaHHOTO MeXBHAOBOIO CKpemnBaHEA 00yciioBieH pas-
JIMYAAMA XPOMOCOMHHIX 4dcesl pofuTesned. Baprepa meckpemmsaeMocTd — (a) Ha cTajdAX
nocJje OIVIOAOTBOPEHHA o0ycaaBiuBaeT MOPIIUHACTHE ¥ PyAVMEHTapHEHMA ceMeHa u (6)
B Fy morosennn o6ycaaRanBaer JeTaNLHOCTh @ CTEPHILHOCTh rudpupoB. Henoas3osaruem
KYJABTYPH 3apOJHIIA BOSMOMKHO NPEOXONIeTs NEPBHI THN Oaphephl HECKPEIMBAEMOCTH.



