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ABSTRACT
Genetic divergence of Babul (Acacia nilotica) was assessed using Mahalanobis 0 statistics. They were grouped into

eight clusters. Maximum genetic distance was recorded between III & VIII ciusters indicating greater distance between two
clusters that showed maximum diversity amount the genotype and helps in hybridization programme.
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Introduction
As renewable natural resources for mankind

and for maintaining the ecological balance, the
forests are of the great importance. They supply

economical important products, various kinds of
food materials, medicines dyes, resins, tannins and
wood. The wood of Babul is hard and tough and it
is used for several purposes viz. cart wheels,

TABLE - 1 : Grouping of number of seed sources into different clusters.

Cluster No. of Seed sources Codes of Provenances State
provenances

    I 28 Pl,P4,P5,P6,P8,Pll,P13,P14,P15,P16,P17,P18, M,UP, G, B,
P20PP21,P23,P26,P27,P28, P3,P32,P33,P34, G, B, M, H, R, R,

P35,P36,P37,P38,P39,P40 UP, T, C.
Respectivly.

    II 5 P2,P3,P7,P19,P24 M,P,M,UP, T

   III 2 P9,PlO C,P

   IV 1 P31 C

   V 1 P25 T

   VI 1 P22 UP

   VII 1 P12 M

   VIII 1 P29 C

Symbols -  B= Bihar, C= Chattishgarh, G= Gujrat, H’= Hariyana, M= Maharashtra, P = Punjab, R= Rajasthan,
T= Tamil Nadu, UP= Uttar Pradesh.
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sleepers (rail road ties), handle of various kinds of
tools. Babul is popular for firewood and charcoal.

Multivariate analysis based on Mahalanobis
O2 stat ist ics and quanti f icat ion of degree of
divergence among provenances population helps the
importance of genetic diversity in selecting the
genetically diverse parent from various seed
sources. The knowledge of genetic divergence is
very necessary to classify the plants according to
their genetic distance during evaluation. It also helps
to select the plant, which are genetically more
d is tan t  (hav ing  much d ivers i ty )  to  make
hybridization. n. Various kinds of studies have been
made in Babul, such as provenance variations.

Materials and Method
Forty provenances (seed sources) were

collected from nine states of India. After pre-
treatment 150 seeds from each provenance were
shown in polybag of 18X12 cm. size having soil
mixture containing soil: sand: FYM in ratio 3:2:1
Single seed/polybag were sown in 3 replications.
The transplanting was done in salt affected soil of
U.P. State spinning mil ls Rasara, Balia, U.P.
Preparation of pit size 2’X2’X2' were dug at the
spacing of 4’X5'. Each pit was fil led with soil
mixture containing soil: gypsum: FYM in the ratio
of 2:1:1, 16 month old plants were planted as per
t rea tments .  12  charac ters  v iz -  No.  o f
branches(2MAG), no. of branches (16MAG), plant
hight (cm.)( lMAG): plant hight(24MAG) stem
diameter(cm.) (2MAG) stem diameter(cm.) (24MAG)
seed length(mm) seed breadth(mm) seed
thikness(mm) 100 seed weight (g), leaf protein
content (%) and bark tannin content(mg/g) were
obsereved and on the basis of D2 value. The
provenances were grouped into different clusters
fo l lowing the Tocher ’s .  Method 3.Vo lumetr ic
observations were recorded at 4,6 and 8 months
after transplanting.

Results and Discussion
All the 40 provenance were grouped into 8

clusters by Tocher’s  Method (Table-1). The clusters
mean for all the 12 characters are presented in
(Table-3). Cluster I,  was largest included 28
provenances  wh ich  be longed to  d i f fe ren t
ecogeograph ica l  a rea  o f  Ind ia .  Of  the  28
provenances, 13 belonged to Chattishgarh, 5 to
U.P., 2 to each of Maharashtra, Gujarat, Bihar,
Rajasthan, One to Haryana and One to Tamil Nadu.

The second (lI) cluster included 5 provenances
these belonged to Maharashtra,Punjab, U.P. and
T.N. The cluster third(lI l) consisted of only 2

provenances one each Chattishgarh and other to
Punjab. Rest of the 5 groups contained single
provenances. They were IV Chattishgarh, cluster V
Tamil Nadu, cluster VI U.P. , cluster VII Maharashtra
and cluster VIII Chattishgarh. The grouping of
provenances especially for I, II and III cluster showed
that plants of different ecogeographical areas fall in
the same group. On the other hand the provenances
belonging to similar regions were grouped into
different clusters. Thus, there was no relation of
geographical area with the genetic divergence.

The inter and intra cluster D2-values are given
in (Table-2) and the statistical distance between the
clusters for all the genotypes are presented in
(Table-2). The intra clusters D2 values are the
highest for the cluster I (41.063), followed by cluster
11(34.628) and cluster 111(30.575). Intra clusters
distance for others were  zero(0). The inter cluster-
cluster divergence (D2) was the lowest between the
cluster IV and V (D2=45.898) and the highest
between the cluster III and VIII  (D2=153.330).
Cluster I was closest to cluster IV, the statistical
distance (ªD2) being 7.564 and farthest from cluster
VII with the statistical distance of 10.048. Cluster
II was closest to cluster VII and farthest from VI,
the statistical distance (ªD2) being  7.833 and
10.789 respectively. The cluster VIII was closest to
cluster V (7.039) and farthest from cluster III. The
maximum genetic distance ªD2 was observed
between cluster III and cluster VIII (12.383).

Comparison of cluster means for the 12
characters was made and data are presented in
Table-3. There was marked inter- clusters variation
for all the 12 characters observed. The bark tannin
content had the highest average in cluster VI (31.2),
followed by the cluster V (29.667), cluster VII (25.6)
and cluster IV (24.167). The plants of cluster III
showed very poor tannin content (7.383). The cluster
I which included 28 provenances had mean tannin
content of 20.456, leaf protein content had the
highest mean of 14.753% in cluster IV, followed by
14.158% (clusterlll). 13.487% cluster VI and 12.233
(clusterl). The 100 seed weight was found to be the
highest in the cluster V (15.5g) followed by cluster
IV (14.5g) and cluster I (13.804g). The seeds
belonging to cluster VII  were of the highest
thickness (4.133mm) seed breadth was maximum
in cluster IV (6.933mm) followed by cluster I (6.695).
The seeds of cluster VII had the highest seed length
(8.033mm) followed by cluster I (7.958mm) and
cluster III (7.933mm). Mean stem diameters at 2
M.A.G. (0.170 cm) and 24 M.A.G. (1.707 cm) were
the highest in cluster VII. Plant height was the
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highest (15.313 cm) in cluster II and lowest in
cluster IV (8.3 cm). At 24 M.A.G. the cluster VII
showed maximum mean plant height (167.133 cm)
while cluster V, had the smallest plant (90.100 cm)
the cluster II (2.593) and cluster VII’ (2.6) showed
greater number of branches per plant at 2 M.A.G. ,
but at 16 M.A.G. the mean number of branches of
per plant were the highest in the plant cluster V
(6.2) as is evident from Table-3.

According to the genetic divergence study,

the seed sources from cluster V, and V may be
taken for selection for higher tanning content while
the clusters ‘V and III should be selected for
increased protein content.

The cluster III and VIII showing the highest
D2 va lue should  be taken for  hybr id izat ion
programme. They will produce hybrids showing
greater heterosis and better desirable recombinants
can be selected in advance generations.
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