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Vector Analysis for Selection of Parents for Hybridization
in Wheat

R. S. MALHOTRA! and K, B, SINGH?

ABSTRACT

Nine varieties of wheat were tested to find out the best combinations by vector

analysis.

It was concluded that the ideal values to the extent of 86 per cent can be

obtained in the second back cross of S310 x S408 while using S310 as the recurrent
parents and further selection may be practised to set a line still closer to the ideal.

INTRODUCTION

Varying methods have been in use
for the selection of parents for the
hybridization programmes.  But there
has been no method by which one
could find out ‘the combination and
proportion of parents which have most
favourable blend of germplasm and are
of considerable value for the develop-
ment of new varieties. The value of r?
has been used to measure the degree
of determination of one set of data
by another. A vector represen-
tation of biological fields of force
hased on the degree of determination
was developed by Grafius and Kiesling
(1958). Since then, a more comprehen-
sive model has been developed. In
these models the degree of determi-
nation was used as cosine of the angle
between two vectors. Hence the
present studies were made on a group

of varieties of wheat to have the idea
of the parents, the combinations of
which could result’ in the desired plant
type/ideal varieties.

MATERIALS AND METHODS

The present study was made on a
group of nine diverse varieties of
wheat grown in a completely rando-
mized block design. ~The spacings
within and in between plants were
maintained at 30 and 7.5 cm, respecti-
vely The plot size was a single row
of 3 metre length,

Twenty five plants were randomly
selected from each plot and the data
on the eight characters including, plant
height (cm), length of flag leaf (cm),
width of flag leaf (cm), number of
effective tillers, spikelets per spike,

1 and 2. Department of Plant Brasding, Punjab Agricultural University, Ludhisne,


https://doi.org/10.29321/MAJ.10.A03383

MALHOTRA and SINGH

Vol ™1 /Ne. 7

TABLE 1. Relative volues oxpressed as per cent of the mean and tha -range.of. srror

T o f PR
c o E o's — EE 235 e s T

£ b E £=F 58 2% lC 2 i

w1 = i gm2 L= ‘"a o~ @ g [
. B & ] = g = o ;i =
[+ = ad — — | v =

T i = :

C 306 122 92 102 g4 88 102 75 93
nP B3S 129 101 105 50 87 101 64 85
5210 92 112 86 100 103 92 69 a3
S 310 84 91 97 118 100 110 96 110
K 227 86 99 11 104 100 81 12 121
S 409 60 126 86 116 87 57 75 70
S 308 98 89 103 89 83 118 75 114
USsA 190 118 87 98 85 94 123 68 a4
USA 255 109 91 112 116 102 114 89 120
Ideal 83 127 111 118 102 116 12 121
Rangse 25 11.8 7.0 6.8 23 3.7 4 12.4

grains per spike, 100-kernel weight
(g) and yield per plant (g).

Mean values of 20 plants per entry
were used for statistical analysis. The
data for each character was converted

to percentage of mean of the popu-
lation to use relative percentage values.

An ideal with the optimum was decided
upon. The dates were weighted on
the basis of the range of acceptability
and the correlation coefficients with
an ideal and intercorrelation among
three positive vectors were worked
out by using the formula suggested by
Hanson and Robinson (1963).
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RESULTS AND DISCUSSION

Vector analysis was applied to
nine varieties of wheat selected on the
basis of their performance. The value
of eight characters were expressed as
percentage of mean of nine varieties
and an ideal constructed from the
available data. The ideal was with
(Table 1) higher values for yield, seeds
per spike, 100-seed weight, spikelet
number, width of flag leaf, length of
flag leaf, total yield per plant and tiller
number and with minimum height.
The means were weighted on. the basis
of range of error and then the corre-
lation and degree of determination of
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TABLE 2. Weinhted means and correlation ce-efficients of nine varieties with an ideal.
L B ee o® . = 5 35S 3§
£ £ 'z 32% 57C 32 g8 33 3¢ f: 55
x -t " 9% 83
c30s 188 93 102 76 48 108 94  5& —075
NPB39 216 101 101 85 43 103 88 33 -077
s 210 . 68 110 80 100 112 78 94 43 0.21 0.0441
S 310 36 a2 96 126 100 127 108 a3 0.93 0.8649
K 227 44 a9 118 106 100 43 117 122 . 047 0.2209
s408 -0 122 80 124 87 —16 76 54 0.58 0.3364
S 308 92 99 104 - 98 27 143 111 B4 0.22 00482
USA 180 178 89 9g 78 74 162 95 . 41 —0,20 ...
USA 255 136 a2 117 124 109 138 118 80 —0.07 .
deal 32 123 116 126 09 143 17 122

the ideal with each variety was worked
out (Table 2).

A few varieties viz. C 306, NP839,
USA 190 and USA 255 showed nega-
tive association with .the  ideal.
This negative association seemed to be
due to maximum height of these varie-
ties and least spikelet number. The
two varieties- viz. S210 and S308 pos-
sessed very little correlation. The
positive and relatively higher correla-
tion and degree of determination was
observed for 5310, Kalyan 227 and
Shug with the ideal. These .strains

were considered as the best strains
and were further used, for find-
ing out best combination which
could vield best strains. The interco-
rrelations among these positive vectars
were calculated and are presented in
Table 3. It was observed that Kalyan
227 and S 408 varieties were very close
with each other, however the maximum
diversity was between S 310 and Kalyan
227 and was followed by S 310 and
S 409 combination.

Since maximum concentration of
genes is expected in crosses from
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TABLE 3. Inter—correlation among three positive vectars
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$ 310 36 92 96 126 100 127 108 3 S0 X K227
0.36 '
K 227 44 58 116 106 100 49 117 122 K 227 X S 409
0.81
s409  —6C 122 a0 124 87 —16 76 54 5409 %X 5310
0.53

TABLE 4. Degree of dotermination of the expected progenies of various crosses.

The aetusl egua-

tiong are substitutes for the theoreticel crosses,
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- s < a
lax b]* 408 955 106.0 ~ 116.0° 100.0 BB.O0 1125 107.5 74 5476
[aXc) —120 107.0 880 1250 935 565 920 735 79 6241
faxe] xa 120 995 . 920 1255 968 913 1000 833 89 7921
{axe] xa? 24.0 85.8 840 1258 8.4 1091 104.0 83.1 - .93 BG49

ideal 320 1230 116.0  126.0 109.0 1430 117.0 122.0 . e

* 5310 = a, Kalyan 227 = b, 5409 = C,

diverse sources, thé_ hypothetical cro-
sses ware made between S310 x Kalyan
227 and S310 x S409 and their corre-

20C

lations with the ideal were worked out
(Table 4). The hypothetical Ft between
5310 x S408 had 0.6241 degree of
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determination. 1t was turther observed
thatin first back cross with S310 the
degree of determination increased to
).7921 and with another back cross, it
further increased to 0.8649,

~ Itis then evident that two back
srosses of S310 x S409 combination
with-S310 will be sufficient to get a
line which is closer to the ideal by 86
per cent and further selection may be
done to get a'line cent per cent like the
ideal.
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