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ABSTRACT

Twelve genotypes of mulberry (Morus spp.), exhibited genetic variation for plant height,
wimber of pritary branches, number of nodes per metre length of 4 branch, total number of leaves
per ant, weight of 100 leaves, leaf aren and leaf yield per plant. Heritability estimates were high
(=710 for number of nodes per metre length of a branch, leaf area, weight of 100 leaves and feaf yield
per plant ; moderate (> 50 and <70) for plant height and number of primary branches : and Jow (=50)
for total number of leaves per plant. Genotypic correlations of leaf yield per plant were highly
significant and positive with plant height, number of primary branches, total number of leaves per
plant weight of 100 Jeaves and leaf area, Maximum direct contribution to leaf yield per plant was
made by numiber of primary branches, followed by plant height, number of nodes per metre length of

"4 branch and weight of 100 leaves. Total number of leaves per plant and leaf area made sizeable
indirect effects via number of primary branches, plant height and weight of 100 leaves.

KEY WORDS :
Mulberry (Morus alba L.), the sole food plant

of sitkworm (Bombyx mori L.) is cultivated in 3.13

lakh ha under different agro-climatic conditions in
Indi. In all, there are 559 genotypes, comprising of
363 indigenous and 136 exotic strains being
maintained in India (Dandin, 1989). Evaluation of
genepool for imporlant agronomic traits is the
pre-requisite [or mulberry improvement. A breeder
is always concerned with the selection of superior
genotype which perforce is dependent on the
phenotypic expression. Often selection based on
phenotypic performance does not lead to expected
genetic advance mainly due to the presence of
genolype (g) x environment () interactions as well
as due to undesirable association between the
complex characters at the genotypic level, Thus,
knowledge of complex characters like leaf yield
and its component characters, which show less
susceptibility 1o environmental conditions, and arc,
therclore, capable of being measured with great
precision. can obviously be of considerable use for
a rational approach to the improvement of leal
yield. With the exception of a few carlier works
(Das and Krishnaswamy, 1969; Sarkar er al,, 1987;
Susheclamma ef e/, 1988 no work has been done on
mulherry, Therelure, an atiempt has been made to
study the magnitude of genetic  variability,
heritability, genetic advance, nature and degree of
inter-relationship between different characters and
also 1o test the suitability of various traits for

Mulberry, Morus spp., correlation, pats analysis, variation.

making direct and indirect selection with reference
to the mulberry genotypes raised in hill tracts.

MATERIALS AND METHODS

Twelve promising genotypes of mulberry
(Morus spp.). of which, 10 indigenous strains viz,,
C-776, Cuckpilla, K-2, MS-2, 5-13, 5-34, §-1301,
TR-4, TR-8, TR-10 and 2 exotic strains viz., China
White and English Black brought from the
germplasm  collection of Central Sericultural
Research and Training Institute, M'ysnre and raised
under pit system with a spacing ol 120 cm x 90 cm
in a randomised rod row design with three
replications during May, 1991 at the Regional
Sericultural Rescarch Station, Coonoor. The station
is located in the. Western ghats of South India
between 11° and 22° North-latitude and 76°, 15
and 77° East latitude at an altitude of’ 1850 m above
MSL. After the establishment of plants, the crown
height was fixed at 50 em from the ground level.
Ten competitive plants were randomly sclected and
tagged for 90 days’ (crop duramion) growth
observation. Standard cultural operations  for
mulberry raised under rainfed condition were
followed. The observations were made on plant
height (PH), number of primary branches NPBP.,
number of nodes per metre length (NNML) of 2
branch, total number of leaves per plant (TNLP),
weight of 100 leaves, leaf area (LA} and leaf yield
per plant (LYP) in three seasons viz, spring,
summer and autumn for the year 199395 Datu
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were averaged 1o single plant hasis for the purpose
of statistical analysis.

The phenotypic and genotypic co-cilicients of
variation, broad sense heritability, genelic advance,
phenotypic and penotypic correlations and path
co-cfficients  were caleulated a5 per  normal
methods,

RESULTS AND DISCUSSION
Genetic variation

The estimates of the components ol variance,
phenotypic and genetic co-cfficient of variation
(PCV and GCV), broad sense heritability and
genctic advance are shown in Table 1. Genotypic
differences in all characters were significant at |
per cemt level of probability. The PCV  was

«generally higher than the GCV for all cases but in
some cases the two values differed only slightly,
The highest values were shown by LYP followed
by NPB and weight of 100 leaves. The heritability
estimates ranged [rom 48.42 to 94.09 per cent High
heritability (>70) cstimaies were shawn by NNML,
LA, weight of 100 leaves and LYP, Moderate
cstimates (>50 and <70) were shown for PH and
NFBP Low heritability (<50} was found in TNLP,
The cxpected genclic advance, expressed as
percentage of the mean varied from 13.65 to 66.54.
Relatively very low values were recorded for PH,
TNLP and NPBP, Comparatively high expecicd
genetic advances were observed for LYP, NNML.,
weight of 100 leaves and LA.

The variauon exhibited by the 12 genotypes in
7 quantitative characters indicates that selection for
severul of these characters may be effective.
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However, sclection efficiency is relaled (o "the,
magnitude of heritbility and genitic advance.
According 1o Panse (1957, il heritability is chicl‘!}'
due 1o additive gene effects, o high gunelic advance
may be expected. Henee high horitability -in
conjunction  with  high  genetic —advance s
considered more  useful than e peritability
estimates alone in predicting the resuttant clicet in
selection programme. NNML, weighe of - 100
leaves, LA and LYP can be consulersd highly
relinble characters, and selection of the characters
will be effective as they have high heritability
cstimates and high magnitude of genetic advance,
The heritability estimates of NNML.  higher than
other characters which suggest that cnvironmental
clfect constitute minor portion  of the total
phenotypic  variation in  this  characler,  Thus
selection for supcrior genolype hased on NNML
per ye would be effective, For more elficien
approach towards improvement of 1LY sslection
should be made on its components. The assuciation
of guantitative characters with LY, thus assumes
special importance as the basis for seleciing hLlh‘:l‘
genolypes for breeding prnbrammc:.

Correlation between charaﬂer&

The phenotypic and  gencte  correlalions
among the various characlers are presented
Table 2. In most instances, there wis o close
agreement  between  phenotypic  amd  genetic
correlations win'e in other cases. the diflerences
were  high, sigmifying the importance of the
cnvironmental  elfect i csiimaring - {hese
parameters.  Throughowt the remainder of  the
section, reference vill be made only 1y genetic
correlations between various characiers. All the

Table L. Phenotypie ind genctic co-elficient of variation, components of vaviance, hevitahility (i) and :.,cm tic athince (GAJ of
7 characters of mulberry (Morus spp.) :
Charnciers Mean F value th".m}'m G:nf\mﬂc PCV (%)  GCVi%y " HY GA s e ol
viriance  varianee . _ Inean

Plant height {em) L5 5,044 501,30 31180 Ji60 57 £33, 3,65
N, of primaey brzinehes N 5,220 on. & RERET 37.73 amad L] 4543
Mo, ol nodesim lengih
of a hranch 160 48,6244 23.01 1165 .08 2908 04 1) .13
Total mumber of
lezwesdplant 4234 g2y 1650 7946 Jnas 2.2 A4 nny
Weight of 100 leaves Ig 6002 [5.94% 72499 60373 azn 29 56 8327 36,13
Lsarf ecn {53, ¢m.} I46.4 0.05% 8710 7588 2024 Bk . KR 3208
Lesaf viehilfplum () &h5.0 L), (g% 131951 FOIAOT < 4200 1083 T4 .54

Al thie chiaracters wene significant al |5 level
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Tahle 2. Phenoty pic (rp} and Genolyple {vg) correlation eo-cfficients among seven agronomic characters of mulherey

f— tpme prrrE——

Correlation co-efficients

) o No.of nodes /i
.I ﬂm.ldw Limm.l.llcrs Leaf yield Plant height ‘No,of branch length of a o, el s anzy
leaves / plani
el . branch
I*hend Bseiptit m 0,700
e 0,933
LT [y L (.634 (1204
wranches r {La54" 0.800%
bl modeafin .52 <4135 -0.35¢
lemiti of 3 e 0,586 [1.353%* ).407
(LT
Tewal Mo, of m 0.567 0.510 0,744 BRI
tenvesinlnt n (LR13w ng2ae=s 0.o1)=e A.135
Len areg i "312 0.07] 0.247 Aoy 052
e 0415 0.201 0.262' A).792%% 0,065
Wihoal iin g 0.653 0,395 {0.065 AL507 .055 (1. 5008
feaves fa LA 0576 £.204 L3507 0073 {).554™

o Bepmificone ai 1% and 5% levels, respectively:

characters, excepl NNML were found high
significant positive association with LYP. NNML
i significant negative corrclation with  all
charactars excepl TNLP. LA had poor correlation
with PH and NPEP, Weight of 100 leaves also had
poor courelation with NPBP and TNLP. LA had
high significam positive correlation with weight of
106 leaves. In this study, LY has positive and
significant correlation with all characters studied
except NNML. The present result confirms the
carficy  investigation made by Das and
Krishunswanmy (1969) and Sarkar er al. (1987).

atin co-efficient analysis

While correlation  co-efficicnts  generally
deseribed between the characters in  statistical
teris. they are inadequate in interpreting the cause

and effect relationship. The correlation co-
efficients between various characters could be
partitioned into direct and indirect relationship by
the path amalysis technique. Leafl yicld being the
complex outcome of different churaciers was
considered the resultant variable and PH, NPBP.
NNML, TNLP, LA and weight of 100 leaves as
caused variables. The direct and indircet eilects of
six associated characters are shown in Table 3, OF
these, four characters viz, PH, NPBP. NNML and
weight of 100 leaves showed positive direet effeet
on LY. TNLP and LA which have shown
significant positive correlation with LY exerted
ncguti-vﬁ direct effect on LY, In contrust. NNML
which has signilicant negative correlation with LY
showed positive direct effect on LY. The indirect
effect of PH via NPBP is higher than its dircct

Tabled  Direct and indireet genefic effects via various paths of six agronomic characlers on the leal yield in mulbicrry
o Indirect effect via - e
i Creeliv
Clrnciem Mo.of nrimary I'I:dnﬂn ‘fotal No.of W of 100 correlition
VLS 0 0.3 & =
Mlagtherght © o Prmary ol Leaf aren with leaf
branches length of a feaves lewves el
yiclddplant
_ hranch L
#lop rraple 113, 5291 0650 0,124 1385 100 269 (FERR]
Mua Primany -
hasivindige 42l {513 00,05 381 - L (0us AR
Nufn el
fenedian 2 laangh -f1292 -1.330 10.234) 1057 HERTT 12356 L3 5RM
Furlit Bto vif Teadves 4k (1741 032 (0419 R 0034 TR
Latal apery £ 101 11213 -0, 185 o027 {=1.005) (1254 s
i W e 0L (L16% -£,129 L1 -0 _dety o b

1 g oo e dennie the divedd elfecs
resicinal efiec = A5
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effect. LA influenced the LY via weight of 10U
leaves, NPBP and PH. The result obtained by path
analysis technique helps in direet and indirect
selection of traits for genetic improvement of LY. It
allowed us to detect those eomponents which
exhibit the highest effect on LY expression,
Character viz., PH, NPBP, NNML and weight of
100 leaves had positive direct effect on LY which
should be paid close atiention by breeders and
direct sclection of thesetraits will be rewarding for
LY improvement, However, TNLP and LA
influence the LY indirectly via PH, NPBP and
weight of 100 leaves, indirect selection through
such trails will be effective. The results obtained in
this technique are in agreement with the carlier
reports, of Susheelamma et al.. (198R).

An understanding of the nature of association
of yield with their agronomic traits would give
appropriate suggestions in the selection pocedure
for breeding programme. The component traits
which are strongly correlated with leal yield as the
basis of selection would minimise the cifect of
~cpistasis, then linkage will* not influence the
progeny mean for any irait.
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QUALITY PARAMETERS IN Aestivurm WHEAT
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 ABSTRACT

Studies on variability, beritahility und genetic advanee for vield and quahty parinsciers
were carried oul in aestivin wheat by using 64 entrics, The study revealed the existenee of wige
range of vartation for almost all the characters studied, showing a lot of scope for selection. The
highest level of variability was found for tryplophan eontent and lowest for pumber of days Lo
maturity. High heritability estimates together with high genetic advance were observed for plant
height and pelshenke value, Grain yield per plani, tryptophan eontent and DBC value showed low
heritability and low genetic advance, indicating high influence of environment on the expression of

these characters.
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The success in any breeding programme
depends on the amount of variability present for
different characiers in a population and its efficient
management- and utilisation. In order to exploit
different types of gene actions in the population,

information on the relative magnilude ol genetic
variability in the population, heritability and
genelic advance of important agronomic  and
quality traits is essential. Though, etensive work
has been done to understand the heritability and



