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Abstract : Bauhinia variegata (Kachnar) isanimportant tree speciesof Indiawhich produces nutritive and palatable leaf fodder. It isgenerally
preferred by the farmers of Himachal Pradesh and Uttrakhand for livestock feeding at thetime of fodder scarcity. Keeping itsimportance, 48 plus
treeswere selected from different parts of Himachal Pradesh. Seedswere collected from these trees and sown in nursery under randomized block
design to assess the association among different morphological and biomasstraits. After 16 month growth, datawere recorded and statistically
andyzed for association studies. A strong simple, genotypic and phenotypic correl ation was observed between biomasstraitsand some morphol ogica
traitsespecially collar diameter, plant height and leaf area. The phenotypic correlation coefficientswere lower than their corresponding genotypic
values, which revealed that magnitude of correlation coefficient at genotypic level was higher than their corresponding phenotypic coefficient of
correlations. Present study indicatesthat collar diameter, plant height and leaf areaarethecommon causal factor that i nfluences biomass productivity
of Bauhinia variegata genotypes. Therefore, these characters may be given proper emphasis during selection programme of a fodder tree
specieswhere the amount of leaf and biomass production is of immenseimportance.
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INTRODUCTION regeneration/plantation of this species requires a quality
genetic material which can give better quality and quantity

Livestock rearing plays a significant role in the ot |egf fodder. The use of quantitative characters has been
economy of the people of hilly regions of India. Natural  ang remains the essential basis for phenotypic selection in
grasslands and fodder trees are the primary source of fodder any breeding programme (Gupta et al., 2012).
for livestock in Himalayan region (_Katoch_et al., 2012). The expression of a character is sum total of the
There are so many fodder treesfound inthe Himalayantract,  contribution of so many other characters and therefore,
Bauhinia variegata (Kachnar) is one of them on which  grreening/ selection should be done on the basis of
farmers bank up during the long winter lean period whenthe  ¢omponents contributing towards that character. The

grasses are dry, less digestible and unpalatable. Itisasmall  pigmetrical tool for helping this is ‘correlation’, which gives
to medium sized deciduous tree with elongated spreading  the nature and degree of association between various traits.
crown and green foliage commonly grows in the sub- g4 the knowledge of association for different characters

Himalayan tract and also in dry forests of east centra and  5mong themselves is of utmost importance for any
south India (Anonymous, 1983). It has lush green foliage  jmprovement programme. Based on the estimation of
and excels to other treefod(_jer ina comprehen_swe NUrtive  genotypic and phenotypic correlations the breeder decides
value and collates with cultivated green leguminous fodder.  he breeding methodology to be followed so that the useful

A large scale variation is found in the nutritive value and  ¢orrelations can be exploited and the undesirable ones
biomass productivity of its leaves. Therefore, the artificial
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modified by generating fresh variability to obtain new
recombinants. Therefore, present study was undertaken to
analyse the simple, genotypic and phenotypic correlation
among different morphological and biomass traits.

MATERIAL AND METHODS

Present study was undertaken to find out the
relationships between different morphological and biomass
traits at genotypic and phenotypic levels and magnitude of
association of different traits in 48 plus tree families/
genotypes of Bauhinia variegata. First of all, fourty eight
(48) phenotypically superior (plus) trees were selected on
the basis of the criteria of height, diameter, crown length,
crown width, leaf size and disease and pest resistance as per
the Zobel and Talbert (1984). Seeds from well mature pods
of these phenotypically superior trees were collected during
March, April and uniform healthy seeds graded to constitute
the lot of each tree family for experimental purposes. Then
the seeds were sown in a Randomized Complete Block
Design in three replications during the last week of with 20
cm distance from seed to seed and 45 cm from row to row
at adepth of 1.0 to 1.5 cm. Regular irrigation, weeding and
hoeing were done as and when required. In all the 48 plus
tree progenies plant per cent was recorded above 80 per cent
at the time of morphological and biomass data taken. After
the 16 month growth, sixteen seedlings of each plus tree
family per plot / replication (48 seedlings per treatment)
were randomly selected and tagged, excluding the border
ones and data on morphological and biomass traits viz.,
seedling height, collar diameter, intermodal length, number
of nodes per plant, total number of leaves per seedling, leaf
area, number of branches per seedling, fresh shoot weight,
dry shoot weight, fresh root weight and dry root weight were
recorded and the data were subjected to statistical analysis
to find out the relationship between the traits. Karl Pearson’s
(simple) correlation coefficient was worked out as per Panse
and Sukhatme (1967), whereas, phenotypic and genotypic
correlation coefficients were estimated as per the
methodology suggested by Searle (1961) and Chavan et al.
(2011).

RESULTSAND DISCUSSION

The information on the nature and magnitude of
variability and correlation in a population owing to genetic
and non-genetic factor is one of the prerequisites in any
hybridization programme for selecting parentswith desirable
characters (Majumder et al., 2012). According to Falconer
(1989), the study of correlation is required to obtain the
response of various traits to the characters interesting for
selection. Based on the estimation of genotypic and
phenotypic correlations the breeder decides the breeding
methodology to be followed so that the useful correlations

: Estimates of simple correlation coefficients among morphological and biomass traits of Bauwhinia variegata Linn.
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0.7351#* 0.3088 0.5413 0.7253# 0.6028* -0.3484 1.0000

0.5174

Fresh shoot weight

0.7821%* 0.2754 0.6473% 0.6772% 0.7130% -0.3135 0.8580%* 1.0000

0.5573

Dry shoot weight

0.2982 0.2674 0.3533 0.1910 0.4445 -0.2754 0.467 0.5119 1.0000

0.3042

Fresh root weight

0.5430 0.2923 0.5538 0.3793 0.5265 -0.2940 0.6177* 0.6348* 0.7291* 1.0000

(.05 and 0.01, respectively

0.342%

Dry reot weight

* and ** indicate significance of values at P
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can be exploited and the undesirable ones modified by
generating fresh variability to obtain new recombinants.
Therefore, simple, genotypic and phenotypic correlation
coefficients were worked out to find out the direction and
magnitude of association between different traits. Out of 55
simple correlation coefficients among morphological and
biomass traits three were found positive and highly
significant (1% level of significance) and twelve positive
and significant (5% level of significance), ten negative and
non-significant and the remaining positive and non-
significant. An appraisal of Table 1 reveaed that a positive
and highly significant correlation existed between collar
diameter and fresh shoot weight (0.7351), collar diameter
and dry shoot weight (0.7821), fresh shoot weight and dry
shoot weight (0.8580). Significant and positive correlation
was aso observed between collar diameter and number of
nodes (0.6481), collar diameter and number of leaves
(0.6581), collar diameter and leaf area (0.7241). The
significant and positive correlation among various
morphological and biomass traits suggests and emphasize
their utilization in indirect selection. The above results
support the findings of Veerendra and Sharma (1990) in
Santalum album, Hosalli (1997) in Leucaena species, Manga
and Sen (1998) in Prosopis cineraria, Jha (2001) in
Dalbergia sissoo. Number of branches showed negative
correlation with all other traits which may be due to
distribution of food, nutrients, salts and water to different
branches instead of available to the main shoot/ axis.

The phenotypic correlation coefficients are presented
in Table 2. The appraisal of this table revealed that seedling
height was positively and significantly correlated at
phenotypic level with shoot fresh weight (0.651) whereas,
collar diameter with fresh shoot weight (0.612) gave positive
and significant correlated response. Fresh shoot weight
exhibited highly significant and positive correlation with dry
shoot weight (0.904), significant with fresh root weight
(0.673), seedling height (0.651), collar diameter (0.612) and
non-significant with rest of the traits. A significant and
positive correlation was observed between dry shoot weight
and fresh root weight (0.624), whereas, all other
combinations showed non-significant correlation. Fresh root
weight showed non-significant correlation with all the
morphological and biomasstraits. Similar trend was observed
for dry root weight with all the morphological and biomass
traits.

The Table 3 shows estimates of genotypic correlation
coefficients among different traits. It is evident from the
data that most of the morphological and biomass traits
showed highly significant correlation among themselves.
Seedling height showed highly significant and positive
correlation with number of leaves (0.912), leaf area (0.997),
fresh root weight (0.815) and dry root weight (0.858). A
highly significant and positive correlation was projected by

collar diameter with number of leaves (0.939), leaf area
(0.959) fresh shoot weight (0.973), dry shoot weight
(0.994), and fresh root weight (0.812). Highly significant
and positive association of number of nodes was observed
with number of leaves (0.894) and leaf area (0.921). Number
of leaves was found highly significant and positively
correlated with fresh shoot weight (0.833) and dry shoot
weight (0.870). Leaf area depicted highly significant and
positive correlation with fresh shoot weight (0.853), dry
shoot weight (0.848), fresh root weight (0.737) and dry root
weight (0.760). Number of branches demonstrated negative
and significant association with dry shoot weight (-0.651)
and dry root weight (-0.661). Highly significant and positive
correlation was observed between fresh shoot weight and
dry shoot weight (0.968). Dry shoot weight showed
significant and positive correlation with fresh root weight
(0.665) and dry root weight (0.644). Fresh root weight
depicted highly significant and positive correlation with
seedling height (0.815), collar diameter (0.812), leaf area,
(0.737) and root dry weight (0.845); significant and positive
with number of nodes (0.638), fresh shoot weight (0.650)
and dry shoot weight (0.665). Dry root weight was found
positively and highly significantly correlated with seedling
height (0.858), leaf area (0.760), and fresh root weight
(0.845); significantly and positively with collar diameter
(0.678), number of nodes (0.685), fresh shoot weight (0.613)
and dry shoot weight (0.644).

It is clear from the Table 2 and 3 that phenotypic
correlation coefficients were lower than their corresponding
genotypic values, which revealed that magnitude of
correlation coefficient at genotypic level was higher than
their corresponding phenotypic coefficient of correlations.
This could be either due to the modifying effect of
environment or the strong inherent association of characters
at genetic level. It supports the finding of Aabd et al. (2011)
for Argon tree.

Fresh shoot weight was positively and significantly
correlated at phenotypic and genotypic level with seedling
height, collar diameter, dry shoot weight and fresh root
weight, this association suggests that selection for any one
of these traits would be a reliable measure of other also.
Number of leaves, leaf area and fresh shoot weight, fresh
root weight and dry root weight exhibited positive and highly
significant to significant genotypic correlations with dry
shoot weight suggesting the simultaneous inheritance of
these traits most probably due to linkage and/ or pliotropic
effects of genes. Thus it can be said that an increase in the
collar diameter, plant height, lead area and number of leaves
accompanies increase in the biomass production of Bauhinia
variegata tree. Therefore, these characters may be given
proper emphasis during selection programmes of a fodder
tree species where the amount of leaf and biomass
production is of immense importance. The findings of

Internat. J. agric. Sci. | Jan., 2014| Vol. 10 | Issue 1 |61-65 [[! Hind Agricultural Research and Training Institute




R.K.ANAND AND S.V. DWIVEDI

Apaanaadsal “1(°() pue Sp'=d 18 SIN[EA JO JDURIIUTIS NBIIPUL 4, PUB ,

000°1 YT1am 1001 Al
#5780 00071 WM 1001 [saL]
=90 59970 00071 1yS1am 1001s A1(]
#1910 #§59 0 #2896 0 000 1 WB1om Jooys ysay
*199°0~ LESO0- #1590~ ror0- 0001 Suigpaas/sayouelq Jo ‘oN
#x09L°0 #+LELD #8780 #x£€8°0 #x09L°0" 00071 Bale Jea]
€CE0 8950 #x0L80 #*EE80 £1€0- 9850 0001 BUIP2aS /SIARD] JO 'ON
%589°0 *8E9°0 #S1L°0 #01L°0 #%0C8'0" #1760 #+768°0 0001 ul[paas/sapou Jo "oN
8610 LOS0 PEE0 0FF'0 £8F°0- €LF°0 £FT0 33 40 00071 MANA[ [RpOmIANI]
«8L9°0 #2C18°0 #7660 #££L6°0 +869°0- #+056°0 #%0£6'0 +£L9°0 ] 0001 J2JWEIP JE[JOD)
#8580 #S18°0 #1TL0 1190 LTS 0 #%L66'0 #1670 +859°0 01%°0 *TE9°0 000°1 Wa31ay Bulpadg
yFom ySom ITEEEY JyEom Furjpaos BaIm Furpaas Surjpaas PEud) Iajawmip WEaY
1000 AI(] 1001 USal]  10OUS AI(]  J0OUS USAL]  /Sayouriq Jo "ON Jea] /SAARD[ JO ON  /S3pol JO ON [epoLLI U] 1e[[0D) 3ur|paag SI21OBIRLYD)
WU WSaLma munnng Jo sye) ssewoiq pue eddojoydiow Suoure $)uddIFI0I uoNE[.LIOd NdA0uds jo saemwnsy ¢ € Iqe L
Aaanoadsar “[(() pue €[’ (=d 1€ SN[BA JO 20UBDITUTIS JIRIIPUI 4, PUE 4
000°1 NB1am 1001 Al
o5t0 000" 1 WET12M 100 [SaL ]
§58°0 #7790 000°1 d1am jo0ys A
6EL0 +£L9°0 #x006 0 00071 WF1am 100Ys [Sal,]
o LEO- sl sclo- 000°1 Bui[paas/saIURIQ JO “ON
9870 £LE0 090 6950 Fr10- 000°1 Bae jey]
LFTO 61€0 10s°0 S8F0 1T ST0 00071 Bu1jpaat /SaABI] JO "ON
9810 LOE0 68€0 1EF°0 8t0°0 09%°0 0sT0 0001 Bui[pazs/sapou Jo "ON
L800 8670 1o v8T0 #60°0- £1z’0 610 SELO 000°1 3ua] [epowalu
o ero GBS0 +T19'0 #3070 8050 0S¥ 0 Ero 8SE0 0001 Jjawerp 1ejjoy
L0T0 1LE0 009°0 #1890 6070~ £LS0 86£°0 SE0 weo 0£¢°0 0001 By Supass
WSam WSom JHam Wy dram Surpass raIe surpass Surpass IS ua Ipuerp gy
wor {1 1001 ysax J00Us A1(] 100US Ysal]  /SaydURIq JO "ON Jea] /SAARD| JO ON  /SapaU JO 0N [BpoLLIAIU| 1we[eD Surpang s1ajaeIeyD)

TUUY] DIDSILIDA DIINDE JO SNEL) SSEWOL] puE [easoofdiow Suowe $uadyja0d uongpLiod andiousyd jo saewnsy @ zaqeL

Hind Agricultural Research and Training Institute

Internat. J. agric. ci. | Jan., 2014] Vol. 10 | Issue 1 |61-65




CORRELATION STUDIES IN Bauhinia variegata

present study is in conformity with that of Chavan et al.
(2011) for Casurina species who reported that in correlation
study, bole height, stem diameter and number of branches
per tree emerged as most important traits for production of
biomass.

These findings area also in confirmation with Gupta et
al. (2012), Gera and Gera (2006) in Acacia catechu, Jha
(2009) in Populus deltoids, Chauhan and Verma (1993) in
Acacia catechu. Thakur et al. (2000) in Alnus nitida,
Srivastava et al. (1999) in Terminalia arjuna, Reddy and
Subramanian (1998) in Santalum album, Patil et al. (1997)
in Eucalyptus and Subramanian et al. (1995) in Eucalyptus
grandis.

Therefore, onthe basis of overall observation of smple,
genotypic and phenotypic correlation studies it can be
concluded that collar diameter, plant height and |eaf areaare
the common causal factor that influences biomass
productivity of Bauhinia variegata genotypes which
indicated that there might be several genes responsible in
the expression of phenotype and genotype which influence
the tree biomass yield. So, these traits must be given proper
emphasis in indirect selection for improved tree fodder
production.
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