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INHERITANCE OF CHLOROPHYLL DEFICIENCY. IN INTRASPECIFIC
CROSSES OF GROUNDNUT

P. VINDHIYA VARMAN, R. RATHINASAMY, R. SETHURATHI,
RAMALINGAM AND M. VAMAN BHAT

The study of F2 plants of mtmspenific hybrid between sub sp. hypogaea ‘and
sub sp. fastigiate of groundnut Arachis hypegaca L, showed the varying- spactrum
ol chlorophyll deficient seedlings. The segregation pattern in F2 occurred in ‘the
ratio of 15:1 for green versus chlorophyll deficient secdiings. mdscatmg the dihy-
brid ratio controlled by duplicate factors. Since the ratio is identical in both direct
and reciprocal crosses the influence of cytoplasm is ruled out. The spectrum of
chiorophyll deficient seadlings consists of albina, viridis and ehlorina,

In groundnut (Arachis hypogaea
L.} two natural or botanical groups
namely spanish - valencia and virginia
were recognised (Hammons, 1968). The
spanish~valencia groundnuts are bunch
in habit of growth with sequential flowe-
ring pattern. The virginia forms have
alternate branching habit which are fur-
ther sub divided into Virginia bunch and

virginia runner (Sarma et al., 1970).
Thus two such species namely sub sp.
hypogaea and sub sp. fastigiata were
recognised by groundnut workers (Gibb-
ons et al, 1971)

MATERIALS AND METHODS

Two cross combinations involving
R33-1 (sub sp. hypogaea) as female
parent and VG18 and VG19 (sub sp,
fastigiata) as male parents and their
reciprocal crosses were effected. The
hybrid pods were collected and raised
as F1 generation along with parents. The
real hybrid plants were identified based
on pod reticulation and growth habit
and harvested as.s'ngle plants. The F2
generation . was raised on single plant
basis, Cholorophyll dificient seedlings

were observed along with normal green
seedlings. The seedlings were. examined
from 8th to 15th day after sowing and
classified as proposed by.Gustafasson
(1940). The segregationratio was subjec-
ted to chi square test of goodnes of fit.

RESULTS AND DISCUSSION

The F1 plents were all ‘green with
normal pod setting. In.F2 generation
the crosses involving R33-1 X VG18 and

R33-1 X VG189 and their reci-
procals three types of  chlorophyll
deficient  seedlings were observed

namely albina, viridis and ehlorina. The
segregation pattern in F2 occurred in the
ratio of 15:1 for green versus chloro-
phyll deficient seedlings (Table.1) indi-
cating the dihybrid ratio controlled by
duplicate facters. Since-the chisquare
values were not significant, between
direct and reciprocal crosses “the influ
ence of cytoplasm on chiorophyll defici-
ency is ruled out,

. The cytological behaviour of F1 of
intraspecific origin from many prévious
studies (Raman. 1976) did rot reveal
any large structural  differénces. The
absence of sterility inthe F1 also pointed
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Table 1 Chisquare test for 15:1 dihybrid ratio

Name of tﬁa
cross .

‘Filial generation

Chlorophyll
freen saed-

Ratin X 2 . pvalue

value value

baetween

VG 18 X R33-1 -
R33-1X VG 18

VG18 X R 33-1

A33-1 X, VG18 -

- FY.
F2

F1

F2
F1

F2
F1

F

16:1

16:1

151,

1571 -

— -

1.32 0-30-0.20
NS

NS
0.53 6.50-0 320

—_— —

NS
0.34 0.95.0 50

— —

Ma

0.357 0.95.0.50

NS — Npt significantly deviating from zero
1 and 3 are direct crusses and 2 and 4 its reciprocals,

Table 2 Frequency of Normal and Chlorophyil Seedlings in Direct and Reciprocal Crosses

fMame of the
Cross

Momay -
arean

sead-

Spectrum: of Chicrophyll  dificient  seedling

phyll deticient

viridis

chloring

VG189 X R33-1

R33-1 X VG12

VG168 X-R33-1

/331 X VG18

14
(40.00)

a
(14.29)

4
(10.26)
10

{18 23}

E .
(17.14}
10
{15 87)

5
(12.82)

&
(7.69)

in parenthesis :

Percentage occurence of individual types
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out the fact that cryptic structural differ-
ence between the genomes of two sub sp.
hypogaea and fastigiata may not exist
(Raman. 1976). However, the abnor-
malities by way of albinos noficed in
the F2 indicate some amount of differ-
entiation between the sub species. Since
groundnut is known to bz an segmental
allotetraploid, it is postulated that the
differentiation by way ef mutations lea-
ding to distinct growth habits could
have occurred early in the evolutio-
nary process. Mutations leading to the
recessives producing chlorophyll difien-
cies in the duplicate loci could also have
occurred and persisted.

Coffelt and Hammons (1971, 1972)
are of the opinion that the chlorophyll
abnormalities and other deviations
demonstrate how undesirable recessive
alleles can accumulate in a self pollina-
ting species if there are traits controlled
by duplicate factors, That is, where
there are duplications and especially in
amphidiploids and  higher alloploids
originating from species having many
likeloci, there will be selection against
undesirable recessive mutant alleles

masked by a normal one in the second
locus as long as there is self pollination.
There will
these alleles after certain chance
crosses but even then it will be limited,

Chlorophyll deficiency is also cont-
rolled by 63:1 trigenic ratio in entireiy
different set of cross combinations (ICR-

be some selection against
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ISAT, 188B2) indicating that the gene
action may very with genatypas

The spectrum of -chiorophyll defici-
ency censists of albina, virfds and r:h.fa-
rina. Among them occurrence of af'ﬁma
dominated in all crosses (Table. 2) How-
ever definite ratio could not be derived.
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