
Unequal contribution of cytoplasmic determinants
from male and female gametes to the zygote causes
reciprocal differences in nature and this influences
the inheritance of the traits involved. To study the
existence of any such differences, five reciprocal
cross combinations were synthesized (2019-20)
involving four parents viz., Kanchan, FCH 222, PCT
17 and A4 and were evaluated in replicated trial
during 2020-21 crop season to identify the
existence of any reciprocal differences. Student t
test (two sample equal variances) was conducted
to test the significance of reciprocal cross
differences. The results of student t test (two sample
equal variances) revealed significance of reciprocal
cross differences for plant height, number of leaves,
leaf length and width, cured leaf and bright leaf yield
and TGE. There was increase in mean plant height,
number of leaves, leaf length when PCT 17 was used
as female parent than as a male parent.  Variation
with respect to cured leaf weight, bright leaf weight
and TGE was also noticed in crosses involving PCT
17 as one of the parent though no definite trend
was noticed in any one direction.  Reciprocal cross
differences were found when PCT 17 was involved
as a parent indicating PCT 17 may have cytoplasmic
genes/alleles contributing to yield and yield
attributing traits.

INTRODUCTION

Both female and male parents contribute some
amount of the genes to their offspring, but the
influence of female parent often extends beyond
simple genetic transmission. Reciprocal
differences are caused due to cytoplasmic genes
present in mitochondria/chloroplast or due to
maternal effect or due to interactions between
nuclear and cytoplasmic genomes or due to
genomic imprinting. Reciprocal cross effect was
reported in many crops such as Maize (for days to
silking, plant height, husked ear length, unhusked
yield and husked yield; Dermail et al., 2018),

tomato (fruit quality traits; Fortuny et al., 2021),
Rice (for majority of yield & yield attributing traits;
Harijan et al., 2021) etc., Reciprocal cross
differences influence levels of heterosis,
resistance/susceptibility to diseases and also
affect yield and productivity. Understanding
reciprocal cross differences is crucial for optimizing
crop breeding programs, improving seed quality,
and enhancing crop performance. However such
informationon tobacco is very scanty and hence,
a pilot study was conducted during the crop
season 2019-20 to ascertain the existence of any
reciprocal cross differences among the Flue Cured
Virginia tobacco hybrids for yield and yield related
traits.

MATERIALS AND METHODS

Five reciprocal FCV hybrids were synthesized
using four parentsviz., Kanchan, FCH 222, PCT
17 and A4 during the year (2019-20). These
reciprocal hybrids were evaluated in replicated
trial with three replications during 2020-21 crop
season,each hybrid consisted of ten plants each
with 100cm and 55cm as inter and intra- row
spacing respectively. All the agronomic package
of practices was followed and a healthy crop was
raised. Observations were recorded on plant
height, number of leaves per plant, inter-nodal
length, length, and width of 5th, 7th, and 9th leaves
on five randomly selected plants of each hybrid.
The observations on the total green leaf and cured
leaf yields were recorded by harvesting the entire
row and average yield per plant computed. Total
Grade Equivalent (TGE) and bright leaf was
estimated using standard formula.Student t test
(two sample equal variances) was conducted to
test the significance of reciprocal cross
differencesamong the hybrids using Microsoft
excel.
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RESULTS AND DISCUSSION

Results of theStudent- t- test analysis
presented in Table 1 & 2indicated significant
differences among the reciprocal hybrids forboth
morphological and yield related traits. Among the
morphological traits, plant height, number of
leaves, leaf length and width exhibited significant
reciprocal cross differences,while for yield traits
cured leaf, bright leaf yield and TGE showed
significant reciprocal cross differences. These
present results are in concurrence with results of
Lamprecht & van Wyk (1969) on air-cured tobacco.
Van Heerden et al., (1988) also reported significant
reciprocal differences for number of leaves and
average weight of leaves.It is interesting to note
that, there was an increase in mean plant height,
number of leaves, leaf length when PCT 17 was
used as female parent than as a male parent
indicating that PCT 17 cytoplasm may be
contributing positive alleles for these traits.
Reciprocal cross differences werewas also noticed
in crosses involving PCT 17 as one of the parent
though no definite trend was noticed in any one
direction with respect to cured leaf weight, bright
leaf weight and TGE (Table 3&4). Maternal effect

and reciprocal differences in reciprocal hybrids of
FCV tobacco for various traits including yield and
quality were earlier reported by Kumar, et
al.,(2015); Patelet al., (2017)and Zhang et al.,
(2019).Further, increase in means of traits can
also be due to favourable nuclear-cytoplasm
interaction. Such nuclear-cytoplasm interactions
often have favourable effect on yield and quality
of tobacco (Kumar, et al., 2015 and Liu, et al.,
2017).Thus, this study indicates existence of
reciprocal differences which can have a bearing
on breeding procedures (Meredith, 1984)
especiallywith regards to development of F1

hybrids.

CONCLUSION

Reciprocal crosses play an important role in
the selection of any breeding programme for
population improvement and development of new
hybrids in a crop. The student test indicated
significant differences among the reciprocal
hybrids for plant height, number of leaves, leaf
length and width, cured leaf and bright leaf yield
and TGE.Higher mean plant height, number of
leaves and leaf length when PCT 17 was used as

Table 1: t values for the morphological characters in the Reciprocal crosses (F1s).

Reciprocal Crosses df Plant No. of 5th Leaf 5th Leaf 7th Leaf 7th Leaf 9th Leaf 9th Leaf
height leaves Length Width Length  Width  Length Width

A4 × PCT17 vs PCT17 × A4 28 -1.163 0.968 -0.564 -2.158* 0.419 -0.847 0.123 0.648

Kanchan × PCT17 vs PCT17 × Kanchan 28 -4.11** -0.874 -2.962** 0.206 -1.556 -2.977** -1.019 -0.938

FCH222 × PCT17 vs PCT17 × FCH222 28 -7.729** -3.85** -0.129 -2.824** -0.756 0.721 0.603 -0.759

FCH222 × A4 vs A4 × FCH222 28 0.103 -1.186 0 -0.938 -1.038 -1.446 -0.223 -1.74

Kanchan × A4 vs A4 × Kanchan 28 -1.347 -1.767 0.644 1.813 1.82 -0.074 0.445 1.281

Table 2: t values of yield per plot in different Reciprocal crosses (F1s)

Reciprocal Crosses df Green leaf Cured leaf Bright leaf TGE
yield yield yield

A4 × PCT17 vs PCT17 × A4 4 0.021 1.566 2.2 2.94**

Kanchan × PCT17 vs PCT17 × Kanchan 4 -0.411 4.419** 2.18 2.889**

FCH222 × PCT17 vs PCT17 × FCH222 4 -1.002 -2.225 -3.21** -4.282**

FCH222 × A4 vs A4 × FCH222 4 0.414 -2.56 -0.781 -1.781

Kanchan × A4 vs A4 × Kanchan 4 -0.886 -0.704 0.157 -0.289
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female parent indicates that PCT 17 may have
cytoplasmic genes/alleles contributing to yield and
yield attributing traits. The present investigation
was preliminary involving few reciprocal FCV
hybrids and the findings needs further
investigating by increasing the number of
reciprocal hybrids so as to identify the probable
lines with positive cytoplasmic allele genes on yield
that can be utilized in hybrid development in FCV
Tobacco.
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Table :Mean values of yield per plot in different Reciprocal crosses (F1s)

Cross                    Green leaf yield         Cured leaf yield     Bright leaf yield                 TGE

 P1�P2 P2�P1 P1�P2 P2�P1 P1�P2 P2�P1 P1�P2 P2�P1

A4 × PCT17 vs PCT17 × A4 14495 14474 2402 2113 1339 1205 1744 1537
Kanchan × PCT17 vs PCT17 × Kanchan 11126 11298 1836 1507 1110 769 1335 1067
FCH222 × PCT17 vs PCT17 × FCH222 11637 12155 1441 1666 665 1061 906 1232
A4 × FCH222 vs FCH222 × A4 15156 14886 1586 2156 987 1095 1109 1389
Kanchan × A4 vs A4 × Kanchan 13459 14377 1786 1982 1265 1233 1365 1424
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