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BIOMETRIC STUDIES ON YIELD AND ITS
COMPONENT CHARACTERS ON PFPPER
(PIPER NIGRUM L.)

AN eaperivient was lmd out in Randomized Blogk Desigh
to compare Cight vanctes of pepper at Neriamangalam-
Data on biomctric characters recorded after the crop
attamnzd sleady bearing stage hase been analysed to
g¢t wnformation on the genetic parameters. Number
of spihes and wield showed maximum vanability.
Herttability was very hugh for the weight of 1,000
green berries and number of spikes. These lead to
very high genetic advance in ihe case of number of
sptkes. In the case of yield also, genctic advance
is high. The study of inter-correlations showed high
influence of the number of spikes on vield. These
lead to the conclusion that by selection for number
of spikes substantia!l Improvement in yield can be
achie ed.
{niroduction

Yield, being a metric trait, i1s highly influenced by
environment. Further there are a number of characters

that contribute to the vield. Jn any crop imprve-
ment programme, a basi¢ knowledge of the influence
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popular varictics which are extensively cultivated in
Kerala. The varicties used were, Panniyoor-l,
Kottanadan, Karimunda, Kuthiravali, Valiva Kania-
kadan, Kalluvalley, Karimundi and WNarayankodi,
Randomized Block Design  with 4 replications was
adopted for the (rial. Planting was done in 196768
and the observations on six characters, viz., number
of spikes, length of spikes, number of berries per
spike, length of internodes of bearing shoots, weight
of 1,000 green berries and green yield were recorded
during 1973-74, after the crop had attained steady
bearing stage. Fach plot consisted of 10 standards.
Observations were recorded from the surface choosing
one sq. ft area at random, 5 {ft. above the ground
level.

The data on all the characters were subjected to
analysis of variance. Further, the genetic para-
meters like genotypic and phenotypic varianges, co-
cfficients of vartation and correlation coefficients,
heritability and genetic advance were worked out
using the methods given in Kempthorne?.

Results and Discussion
Analysis of vaniance of all characters showed signi-

of vield attributes, on the yield and the heritable or ficant differences among varicties as can be seen
genotypic share of the variabilities are important, The from Table 1.
TABLE I
Analysis of variance
Mean Squares
Degree of No. of Length of No. of  Length of  Weight of
Source freedom spikes spikes berries per internodes 1,000 green Yield
(cm) spike (cm) berries (g) (g)

Yarieties 7 153-3%% 11-1** 433-1*%* 4] ** 627 -Q** 3491 -7%¥
Random variation 21 3:3 05 360 04 41 203-1

** Significant at 1% iewel of probabitity.

possibility of ¢rop improvement by selection ¢an also
be explored by studying the genotypic and environ-
mental contributions of the characters. Information
on the relative magnitude of their contributions
towards yield in pepper is scanty, In this study, it is
attempted to analyse the biometric observations on
pepper, to arrive at useful results for improvment
of its yield.

Materials and Methods

An experiment was conducted at Neriamangalam
under the scheme for rescarch on  pepper with 8

Table 1I gives the mean values, measures of variabi-
lity, heritability and genctic advance due to selection
for the six characters. The number of spikes and the
yield exhibited high variability, their genotypic co-
efficients of variation being 54-0 and 50-9 respec-
tively. The least variable character was green weight

of 1,000 berries.

All the characters under study exhibited very high
heritabilities measured Iin the broad sense. Number
of spikes exhibited maximum genotypic coefficient of
variation and heritability of 927, Thus genetic advance
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Tanste 11
Means, measures of variability, heritability and genetic advance
G.A. for
the selec-
Characters Range Mean - S.E.,, PhCV.* GCV** Herita- tion of
bility the best
(o) S, (% of
mean)
No. of spikes 0-8- 22:6 11:3 +0-9 56-3 54-0 92-0 106-7
Length of spikes 5-7- 13-3 8:-340-4 21-3 19-5 83-8 368
No. of berries per spike 25-4- 695 44-9 + 3.0 25-9 222 73-4 39-2
Length of internodes of
bearing shoot 3-3- 7.3 4-8 + 03 24-0 20-0 69-4 34-4
Weight of 1,000 green
berries 104-0-149-0 116:34-1-0 10-5 10-7 97+4 21-8
Yicld 3.2-1182 56-4 + 7-1 568 50-9 80Q-2 03-9
* Ph.C.V. : Phenotypic cocflicient of variation. ** G.C.V.: Genotypic coefficient of va;i;tionﬁ,_ﬁ

TABLE III

Phenotypic and genotypic correlations among various characters in pepper

[ — S —— ——

Length of No. of Length of Weight of
Characters spike berries per internodes 1,000 green Yield
spike of bearing berries
shoot
No. of spikes P — 44 % — 07 — + 38 ** —]1 g7k
G — 55" —+13 — JO#* —-13 QR
Length of spikes P - 7Q%* 50 % QT*¥ — <15
G .84#* .86*# -75*# __123
No. of berries per spike P RLL FILs 6%
G LGk GEE 37
Length of internodes of bearing P ~4G* ¥ )¢
shoot G cG]** PEg R
Weight of 1,000 green berries P 16
G ‘16

e

N

** Significant at 1% level.

* Significant at 59 level, P ~ phenotypic. G -~ ponotypic,

due to selection is maximum for the number of spikes.
In the case of yield also, high values of genotypic
coethcient of wvartation and heritability have piven
rise to 93-9% genctic advance due to selection,

According 1o Hanson® heritability  amd  genetic
advance are complementary  aspects. Thus  values
of heritability c¢an also be used for computing the
expected genetic Progress posible  through selecnion,
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Numbcr of sprhes was found to have mavimum genctic
advance togethzr with high herntability of 92°%,, indi-
cating that the high heritability could be attributed
to addatnve gene etfects, (Panse®). Weight of 1,000
green berries and the length of spike have high heri-
tability, but tow genetig advance suggesting that the
mgh heritability could be attributed to non-additive
(donmunange  and  cpistasis)  gene  effects,  (Panse®).
Therefore sclection for the number of spikes will be
quite effective.

Table HI gives the inter-correlations bcetween the
characters taking the phenotvpic and genotypic values.
The number of spikes and the yvield are highly corre-
lated as can be seen from the genotypic correlation
coefficient of 0-93. The length of the spike had
high inflacnce on the number of berries per spike. The
,ength of the internodes exhibited a negative influence
on the numbzr of spikes and a positive influence on
the number of berries per spike. The spike length,
the number of berries/per spike and the length of the
internodes of the bearing shoot had positive influence
on the weight of 1,000 green berries.
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CYTOMORPHOLOGICAL STUDY OF THE

AMPHIDIPLOIDS DERIVED FROM THE

HYBRIDS OF THE CROSSES BETWEEN
SCIL.ANUM MELONGENA L. AND
SOLANUM INTEGRIFOLIUM YOIR.

THE present note deals with the Cytomorphological
study of the amphidiploids obtdined from the hybrids
of the crosses between the  cultivated  varieties of
solanum me'ovgena L., name'y, Pusa Purple Long
(PPL), Nurki Baigan (NB), Gigne of Banaras (GB)
and Haogary @ 290469  (HBRY) and  Solanum

integrifolium Poir.
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The vaneties of §. melongens used in the present
studly are distinguishable  from  e¢ach  other
mainly on the basis of fruir character. In PPL, the
fruits are solitaty as well as in clusters, long, cylindrical
and shinly purple, Ta GB, the fruits are solitary, large,
round and light green.  In NB_ the fruits are in
culste:s, small, oval and purple while in HRY, they
are solitaty, large, oblong and light purple.  Three
kinds of flowers were redognised in these varieties :
Long styled flowers (the scyle protruded above the
anther tips). medium styled flowers (the length of
style was equal to that of the an‘hers) and the shore
styled flowers (the style was very small or rudi-
mentary) .  The variety NB and §. integrifolinm
possessed only long styled and medium styled flowers,
Only long sdyled and medium styled flowers set fruir
whereas the short styled flowers did not set fruj
either on sell-pollination or cross-pollination. There-
fore, in hybridization attention was concentrated on
long styled and medium styled flowers.

In each cross combination, 100 flowers were polli-
nated. In §. integrifolium X NB, 60-0% of the
flowars set fruit and 62-5% of the hjybricl seed germi-
nated: in 5. imfegrifolinm W GB, 25-0% of the flowers
sct fruit and 75-0% of the hybrid seed germinated,
and in each of the crosses, §, sntegrifoliam w HRY
and PPL X S, integrifolium, 60-0% of the fowers
set fruit but in the former germination percentage
of the hiybrid seed was 472 while in the latter it wak
65-0.  The reciprocal hybrids of each cross were
alike in morphological and cytological characCters.

Meiosis was normal in all the varieties of §. mejon-
gena and S. integrifoliym with 12 bivalents ar metaphase
I. The F; hybrids (7 = 12) of the crosses were tall,
erect, vigorous in growth, profusely branched and
spiny bearing small, seedless fruits in clustetrs of 2-9.
The Pollen fertility of the hybrids varied {rom
19:-4-34-09%. Several pollen mother cells (80-0-
86:0%) of the hiybrids showed as many as 12 biva'ents
at metaphase I. A few cells showed occasional uni-
valents.  Multivalents were completely absent. At
anaphase I, a low percentage of cells (3-8-4:5%)
showed 2-4 dividing or non-dividing laggalrds.
Chromatin bridges with or wichout fragments were
recorded in 4-0-8-0% of the cells, but they were
not recorded in pollen mother cells of the hybrids of
the cross S. integrifolium ¢ HRY.

The chromosome number of the F, hybrids
(7 =12) was doubled by cofchicine trearment and a
study cf the flower buds of induced retraploid branches
(n = 24) revealed full restoration of pollen fertility,
ranging from 73:5-88:0% and fruit-set with several
viable sceds. A number of pollen mother cells
showed 24 biva'ents at diakinesis and metaphase T,



