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Heterosis in Varietal Crosses of Maize

by

S. A. AKHTARL and T. P. SINGH2

Five flint parents, five dent parents and the 25 crosses

between them were planted
in a randomised block design with four re

plications to study the hsterotic response for grain
yield and flowering date. A large number of crosses showed high degree of heterosis
for yield and earliness over mid parents. A close association was recorded batween the

performance of parents and their hybrids.
programme has baen discussed,

INTRODUCTION

High Heterosis in
Crosses .of maize has been reported in
the past by Lonnquist and Gardner(1961)
Dhawan and Singh (1961), Moll,
Salhauna and Robinson (1962) and
Paterniani and Lonngquist (1963). They
observed a spectacular increase in yield
of Fi's when crosses were made bet-
ween parents of wider genetic diversity
and contrasting endoperm types. The
present investigation was undertaken to
study the response of heterosis in
crosses of dent and flint parents of white
grained maize. The parents involved
were of sufficient genetic diversity.

MATERIAL AND METHODS

The experiment involved ten white
grained parents of dent and flint types
These were composite As (flint), Sonora
Gr. Il (flint), CRHT composite (flint),
B, (W) (flint), (KT 41 x NL Gr. 7) (flint)
Composite A, (dent); Mexican June’
(dent), Chihuaha Gr. 13 (dent), Jelli-
corse (dent) and (CM 400 x CM 300)
(dent). Crosses were made between
BRI - TRy

The utility of such crosses in maize breeding

intervarietal

1. Assistant Research Officer and 2. Maize
Genetics, Rajendra Agricultural University,
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flint (as seed parent) and dent (as
pollen parent) stocks and seeds of 25
Crosses were procured by hand pollina-
tion. The ten parents and their 25
crossed were grown at Rajendra Agri-
cultural university farm in a randomised
block design with four replications. The
recommended hybrid Ganga safed-2
was included as check, Observations
were recorded on grain yield and days
to silk. Heterosis was calculated as
percentage increase in F, generation

over the mid parent and the better
parent.

RESULTS AND DISCUSSION

The significant differences existed
among parents and their crosses for
yield and days to silk (Table 1). The
mean performance of mid parents, better
parents and F,'s for yield and days to
silk are listed in Table 2 and 3 respec-
tively. These tables also show the
manifestation of heterosis in crosses
over mid parent and better parent. A
perusal of data in table 2 shows that the
average heterotic response over mid

Breeder, Department of Plant Breeding and
Dholi (Muzaffarpur) Bihar, PIN 843 121,
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parent was 20 per cent with a range of-
12.48 to 73.94 percent. Similarly, the

manifestation. of heterosis over better .

parent was present 1O the extent of
40.93 per cent. The average heterotic
response over better parent was 8 per
cent. The highest yielding Fy cross was
CRHT Comp. X Jellicorse (4431 kg/ha)
which yielded 40.80 per cent more over

its better parent and 8.58 per cent more;

over Ganga safed 2, a ‘widely grown
hybrid in this State. Eleven of the
crosses exhibited significant heterotic
response overmid parent while 8 crosses
were significantly superior 10 both mid
as well as better parents. The average
yield of the crosses was significantly
correlated  (r=0.404) with the mid
parent value. . ;

The average heterotic response for
days to silk was 3 per cent with a range
of-4 per cent to 11 per cent (Table 3)-
When compared with better parent, the
average heterotic response was 0.52 per
cent with arange of-7 to 9 per cent,
Here mention:may be made that positive
heterosis in this case refers to. earliness
and in a cross better parent means
earlier parent. The earliest cross was
Sonora Gr. Il:x Mexican June: which
exhibited 11.42 and 8.54 per cent hetero-
sis over mid parent and better parent
respectively. .Similarly the cross Sonora
Gr. 1l x Chiuaha Gr. 13 was quite early
(58 days). It'may be noted from- Table
2 that these crosses also- exhibited high

degree of heterosis for yield..

This investigation reveals that all
the crosses of Jellicorse (dent) with
flint parents: gave highly significant

[Vol. 68. No. 1.

heterotic response. This is in agreement '
with the findings of Lonnquist and
Gardner (1961), Moll, Salhauna and
Robinson (1962}, and Paterniani and
Lonnguist (1963)- Dhawan and Singh
(1961) also reported high yield of

crosses between dent and flint parents.

A close association (r = 0.404) between
the performance of parents and hybrids
supports earlier findings of Jenkins
(1929) and Hayes and Johnson (1 939).
Their findings have an added signi-
ficance since the parents included in
this study aie composites and not the
inbred lines as used in- their studies-
From the stand point of economy and
‘practicability the development of new
hybrid merits consideration only when it
exceeds in yield the widely grown
hybrid by at least 25 per cent margin.
In the present investigation even though
several crosses have shown appreciable
increase over their better parants none
could outyield Ganga Safed-2. How-
ever. ceftain crosses ‘like Sonora Gr. I
(W) x Mexican June, Sonora Gr. I (W)

“x Chihuaha Gr: 13; and CRHT comp. X

Jellicorse exhibited an ideal combination
of yield as well as flowering date.
They have exhibited significant heterotic
response with sespectto yield as well as
days to silk. These crosses may form
new base materials to start breeding
programmes. In recent years increasing
importaﬁce of additive genetic variance

‘is beingyrealised in maize . populations

(Lindsey, Lonnquist and Gardner (1962),
and stuber, Moll and Hanson. (1966).
Thus the high yielding crosses recorded
in this study.may be used - as base
population to start recurrent selection

' programme to extract inbred lines for
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use in hybrid breedings programme.
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TABLE 1 Analysis of variance fo. yield and days to sitk

Sources of ¢ : DSBS Mean sgquares

Véariaricn Yieid Days to silk
Repﬁcaﬁion 3 0.83 4,56
Male 4 5 54%* 28.27%%
Female 4 0.87 63.89%*
Female x Male 16 1.18%* 12.70%*
o : 72 0.45 4.4

# Significant at 5% level

_ #* gignificant at 1% level
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Table 3. Average days to silk and heterosis over mid _ppr}em and better parent for silkinq date.
Mo e sieiY 10t viilidA pninidmoy 10 Ybule A

1 )i 101

7 Avérage'é;y; to silk e s o Vil Heterosis m ‘l;e'i‘c.e'r;;:v‘:\r
Mid  Better  F 1 RUHTUM JWd: : Better
parent parent crosses parent parent
63.37 61.00 . 6250 1idlea noino rutsplde
63125 b6 6900 80 F1e10mieda goituduygg bloiy xie bra_aigd
62.87 6100 6250 e R 248,
60.51 | ..60.00 - 59.00 ‘ 2550 - 167
5950  58.00 59.75 —0.42 ' -3.01
63.62 _ 6150 = 58.52 | 6.48° 3.26%
6350 6150 5625 11.42% 8.54¢
: 63,12 6150 . 58.50 7.32% 4.88%
o A4 5 ni6G3Srosed 1018950 s Jo sno 2 188G ¢ 084
o™ . 5976. 5800 59.15 000 SOV ]
6400 - 6225' 5975 0 . 665 ot
6387 6225 5975 IO aopee ‘ 402
6350 6225 60.00 5520 362
6112 60.00 58.50 - a29% 250
. 60.12 5800 5975 . o#BZLol sl nesieR
166.62 - 65.75 = 162.25 ' 656® - '5.33%
6650 65775 6475 1 264 115
: 66.12 6475 = 66.50 SR Sl -270
a 63.75 6000 6075 : 47 -125
. 6275  58.00  60.00 _ AL anono —RAe
S : 6112 5650  59.50 : 266 so-5300
aY 1 . 61.00  56.50 6150 - .- 081 2 _gge
wbsit | : 6062 5650  60.00 103" -619*
5825 5650 8750 v TR T
5725 5650  57.25 000 132
o: A8 DA ifeiiaST : e
N C.D. at 5% 2.52 ‘ 291
M?d‘parent"r' = (0.608%* Better parent &° = 0.517%

a — See Table 2 for details of parents
*Significantly different from parent,
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