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Abstraet .  1. I n  te t raploid  Phaseolu~ sp. • P .  calcaratus cross, shrivelled bu t  viable seeds 
were produced. One hybr id  was raised bu t  i t  died within a month .  Another  hybr id  was laised to 
flowering b y  artificially culturing the  embryos before shrivelling. 

2. The FI  of te t raploid Phaseol~s sp. • P .  ealcaratu~ cross, had  various leaf  abnormali t ies  
a t  an  early stage. I n  most  of the  characters the hybr id  was intermediate between the two pax ents, 
The twining hab i t  of P .  calcaratus dominated in the hybrid.  The F1 p lan t  had  10.7 per  cent 
pollen fertility. The hybr id  died within a week of flowering. 

3. I n  P.  catcaratus • te t raploid Phaseol~s sp. cross,  rudimentary ,  non-viable seeds wer~ 
produced. 

4. The incompatibi l i ty  barriers are active -- (a) a t  post-ferti l ization stages causing shrivelled 
and  rud imenta ry  seeds and  (b) in the  F 1 generat ion causing hybr id  le thal i ty  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 S~.~ and GHOSH (1960) and DANA (in press, a). 

Material and Methods 

Seeds of tetraploid Phaseolus sp. and P. calcaratus ROXB. 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 (DANA 1964). 

The colour of floral parts was compared with the illustrations in "A Dic- 
tionary of Colour" (MAERZ and PAVL, 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. I t  was stunted in growth and had poor 
root system. Table I contains these results. 

Raising of hybrid through embryo culture: 

Table 1 

Results  of hybridizat ion and  germination of hybr id  seeds 

Crosses 

Female parent  4 n Phaseolus sp. P.  c a l c a r a ~  
p 

Male parent  P. calcaratus 4 n Pha~eolu8 sp. 

No. of flowers pollinated 68 107 

%, of pods a t  
different days 
af ter  poll ination 
and  a t  harves t  

14 

At harvest  

98"5 
70"5 
52-9 

45'6 

39-7 

96.3 
76.6 
55.1 

6.5 

4.7 

Seeds obtained 
Total 
Shrunken (in %) 
Rudimenta ry  

(in %) 

170 
48"8 
51"2 

24 
0 

100 

No. of seeds soaked 83 24 

Germinat ion percentage 6.0 0 

Survival % of At  7 days 1.2 0 
seedlings 

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 ofP .  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 eolour 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. • 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. • P. cal- 
caratus cross. 

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

The incompatibility barriers were also very effective in the F 1 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 1 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 (STV.BBrSS 1958, p. 155). In the present cross, tMs was shown 
in leaf abnormahties of the F~ 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. • P. ricciardianus cross (D~CA 
1964). 
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S. DA~A, odd. cytogenetiky a filecht6ni rostlin, zem6d61skA fakulta, KalyanskgL universita, 
Kalyani,  zhp. Benggdsko, Indie: Hybrid mezi tetraploidnim| P h a s e o l u s s p .  a P .  r  
ROXB.--Biol.  Plant.  7 : 7--12, 1965. 

1. P~i kH~enl tetraploidniho druhu Phaseolus sp. • P .  calcaratus vznikla scvrkl~, ale ~ivotnh se- 
mona. Jeden vyp6stovan~ k~i~enec b6hem m6sice uhynul. Jin:~ byl dop6stovhn do kv6tu um61ou 
kulturou embrya p~ed sevrknutim. 

2. F 1 pokoleni l~i~ence tetraploidnlho druhu Phaseolus sp. • P .  calcaratua se vyznaSovalo rdz- 
n:~mi listov~mi abnormltami na ran6m stadiu. Ve v6tw znakd byl hybrid intermediernl. Dotal- 
novel u n6ho popinav~ habitus P.  calcaratus. Pylovg~ fertflita F 1 rostliny byla 10,7 %. Hybrid 
t~den po kveteni zaw 

3. P~i kH~enl P.  ealcaratus • tetraploidni druh Phaseolus sp. vznikla rudimenthrni,  ne~.ivotngL 
S e I ~ e n a .  

4. Inkompatibilni bari6ry p~sobi: 
a) po oplozeni, kde jsou p~iSinou svraska~ch a rudiment~rnich semen 
b) v F~ generaci, kde jsou p~iSinou lethality a sterility hybrid5. Zdfirazhuje se dftle~.itost urn616 

kultivace embryi pro odstran6ni prvniho typu inkompatibilni bari6ry. 

C. ~AHA, OT~eJI I~HTOrOHOTI4KI~I H Co,aeKtIHH pacTennfi, COorII~Otr KO~UIITI~I~, 
KanburtcKnfi yHrInepcnTeT, Ka~baH, 3anakaaa  Benra :ma,  14n~na: FnfipH~ Me~ly TeTpa- 
naon~nbm P h a s e o l u . 9  sp. n P .  c a l c a r a c t u s  ROXB. - -  Biol. P lant .  7 : 7--12,  1965. 

B cKpem~nann~ TeTpanaon~noro anna Phaseolus sp. • P .  calcaratus no~yqenu MOpnlu- 
nr~cTue, o~nar:o mrmHecnocoSnue ceMena. O3rm rnSpn~ Sun nucameH, o~rtatr uorr~5 n Te- 
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seane Mecai~a. ~pyrof i  rH6pna 6 ~  ~Iose)IeH ;Io IlseTeHHa ncKyccT~enHofi ~y~Typof i  3apo- 
7(~7~a 2(o CMopmeH~n. F l -noaozeane  OT c~penI~BaHHa T e T p a n ~ o ~ o r o  B~:a Phaseolus sp. X 
P.  calcaratus OTJIHqaJTOC~, pa3H~M~ HeHOpMa~bHOCT~M~ ,'~CTLeB ~a pa~He~ CTa2[~. 
B 6oabmHncTBe npaanaaon rn6pn~ 5 ~  1]poMe~yTOq_H~IM Meh~y O60HMn pORHTe~I~Mm 
05snaa~omufi xapa~Tep P.  calcaratus I~ rnSpu~e ~oMHnnpona~. PacTea~e FI nMe~o i0,7 % 
~epTHahHOCTff nuJ~5R/~. F~6p~;~ horn5 ~ TeqeH~e ~e~ea~ noc~e nineTeHHfl. B cRpemnnaa~H 
P .  calcaratus • TeTpa~ao~;~H~-fi ~ 5~aH no~yueH~ py2iffMeHTap~e, neh~HaHeCHOCO6H~e 
ceMeHa. Ycnex O~HOrO HanpaB~ieHHn ~(aHHOFO MO}t~BH~OBOFO cgpen~H~aHHH 06ycaoBJIeH pa3- 
~ M ~  XpOMOCO~X u~ceJI po~l~Teaefi. Bapsepa Hec~pe~lj~naeMocT~ - -  (a) Ha CTa~IH~X 
noc~e O1]~OjiOTsOpeH~ o6yc~an.q~aeT Mopm~HHCT~e ~ p y ~ e n T a p u ~ M ~  ceMeHa ~ (6) 
B F t u o r o ~ e u ~  o6ycaaa~m~ae~ :IeTa~suocT~, a cTepmrthHOCTh r ~ 6 p ~ o m  ~CIIOJII~3oBattHeM 
~r 3apo;~hrma BO3MO~I{HO npeo2iozteT~ n e p ~ f i  T~n 6ap~epu uect~pen~t~aeMocT~t. 


