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ABSTRACT

Eight diverse inbreds were crossed tn a half diallel to estimate heterosis and
combining abtity. Involvement of both additive and non-additive gene actions were
detected for all the characters with preponderance of latter except for plant height
and days to maturity. The tnbreds P,, P, and P, were good general combiners for
majority of the characters, which gave high gea effects for yield per plant with
positive and significant gea effects for many of the yicld characters. Taking into
consideration the per-se performance. gea effect and heterosis, P xP, was the best

hybeid, ylclding 14.30 per cent more grain yield per plant followed by P xP, (13.07%)
over the superior check viz; CM-400 x CM-300. Crosses between high x high and
high x low gea parents exhibited greater heterosts. Heterosts for yield was generally
accompanicd by heterosts for yleld components. .

The recognition and use of heterotic groups have contributed to the efficiency
and success of hybrid maize breeding programme. - The present study {s an

attermpt to see the combining ability and heterosis by crossing eight diverse
inbreds tn a half diallel.

MATERIALS AND METHODS

" Asetof 8 x 8 diallel crosses excluding reciprocals were made with eight maize
inbreds (Table 1). The 28 F1 s, eight parents and four hybrids viz; CM-400 x CM-
300, CM-202 x CM-211, Rajendra Hybrid-1 and Rajendra hybrid-2 served as
checks were planted in RBD with three replications during Rabi 1994-95 at Dholi
farm. Each entry was planted in a two-row plot of 5 m length with a spacing of 75
X 25 cm. Observations were recorded on randomly taken ten competitive plants
from each entry in each replication for the days to 75 per cent tassel, days to 75

_per cent silk, days to maturity, plant height, ear length. ear diameter, karnel rows
. per ear and yield per plant. Combining ability effecte and variances were worked
 out by following Method-2, Model 1 of Griffing (1956). ' :

RESULTS AND DISCUSSION

Combining ability anaiysis (Table 2) indicated that mean squares due to gca
and sca were highly significant for all the characters indicating that both additive
as well as non-additive gene actions were involved in the control of these characters.

¢

' ° Part of Mh. D Thesis subtmitted Vy senior another to RAU, PUSA-E481%5
L. Krisht Vigyan kendra Jale, Darbhanga. RAU., Pusa

v

37



| 4

38

Howcver. for these traits additive gene action was predomlnant Slmllar results
were reported by Sharma and Bhalla (1993).

Table 1~ Sowrce of Inbred lines.

Parents Pedigrec

P, MgxCM601)S,,,,.,

P, Across 8315, 4, .,

P’ AB‘W)Ss.a.‘:.ud

p‘ h"g'sq.ll..;-u

P, CM400xCM 300-S, , .,
3 Joglalocal -S; ,.,. .,
P, Pant 7421 - Sq. 10, s 0.y
" CM 601 - S

$-8-7-0-0

Table 2- Analysis of variance of combining ability of eight quantitative characters (n maize.

Mean sqﬁarcs

Source d.f. Deysto Days to Daysto  Plant Ear Ear Kernel Grain -
: 75 per cent 75 per cent  maturity 'hc'gm length  diameter rows yiela
tassel silk - ’ per ear  per plant
GCA 7 7.87° 7.94**  20.33°* 214.09°** 2.37*° 0.35%  2.04*° 135.29°¢
SCA 28 10.09°° 12.33* 8.67°* 126.45°° 3.98°° 0.42°*  4.02°* 301.88°*¢
Error 10 0.73 1.08 0.80 10.89 0.70 0.02 0.25 7.64

** Stgnificant at 1 percent level of probability.

Pronounced heterosis was observed in most of the characters. The expression
and magnitude of heterosis however, varied for different characters in the same
cross and even for the same characters among the crosses. The two hybrids
nanuely, P, x P, and P, x P, were identified to be superior hybrids as these yieldes
14.30 and 13.07 per ccnt more grain yield, respectively, over best check nybru
(CM-400x CM-300). On the other hand, lowest heterosis over the best check wa
observed in the cross P, x P, (-24.76). This may be attributed to presence of non
additive gene effects for grain yield..

The gea effects with per-se performance of the parents for different character
under study are presented in Table 3. The parents P,, P, and P, Jwere judged =
good general combiners for grain yield. Besides grain yicld P, for earliness, plar
height, =ar dizmeter and kernel rews per ear, Py for earhness. plant height ar
kernel rows per ear, P, for ear lenght and car,_diameter displayed desirable ar
significant gea effects. The parents having best per-se performance were also tt
best general combiners for days to 75 per cent tassel, days to maturity, ear lengt.
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Bl rows per ear and yleld per plant. liowever, this was not true for other

ts,confirming the carlier views of Singh et al., 1989. ?,'

Table 3 - Estimates of general combining ability effects and mean performance of the é!ght attributes

(n malze, / i
Days to 75 Days to 75 Days to maturity "Plzmt height
per cent tassel per cent silk ' , i
GC GC GC ac
P, 0.47 . 0.52 -0.03 -2.15°°
(132.67) (135.33) (185.67) (150.25)
P, 0.00 -0.08 -0.57° -1.43
(130.67) : (134.33) (185.33) . (165.33)
P, -0.27 -0.08 0.47 0.80
(131.67) (135.67) (186.00) (159.51)
P, 1.07°° 1.06° 1.93%* -7.69%°
(134.33) (137.33) (191.00) (137.82)
P, ' 0.50* 0.19 0.27 1.33
(132.33) (134.00) (184.33) (158.47)
P, -1.40° -1.21° -2.37°¢ 2.27°
(128.00) (131.67) (182.00) (159.32)
P, -1.13% -1.34% -1.30°* 8.58°°
' (132.00) (135.33) (184.33) (157.82)
P, 0.77° 0.92°* 1.60°* -1.69
(131.67) (135.67) (185.67) (152.46)
SE (g)) £ 0.25 0.31 0.26 0.98
SE (g-g)) + 0.38 0.46 0.40 T 1.48

! ** Significant at 5 and 1 Per cent level of significance, respectively.
i

_' The seven most promising combinations selected separately on the basis of
sheterotic effect over best check viz; CM-400 x CM-300 and their sca effects are
presented characterwise in Table 4. Most of these cross combinations were
funifurmly superior both from sca as well as heterosis point of view. The cross
i;qmbmatlons P,xP,. P, x P,. Py x Py, P, x P, Py x Pg and P, x P, showed positive

neterotic response over check hybrids for yield per plant. These crosses had high
eterosts for yield components, in particuiar, kernal rows per ear, ear diameter
and plant height. This indicates that Lcterosis for yield was through individual

y_ie_ld components. Similar observation on high heterosis for grain yield was
feporied by Velicnko et al. 1986).
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.. A perusal of heterotic behaviour and magnitude of hcterosls in the superior
hybrids reveals that heterosis for grain yleld may be because of the fact that atleast
one of parent(s) involved in these crosscs had desirable and significant gea effects
along with high per-se pérformance, suggesting besides genetic diversity, per-se

per-performance and gca effect should also taken into account for heterosis
breeding.

Table 3 - Contd
Ear length 1 Ear dlameter Kernel rows/car  Grain yield/plant
percent tassel percent silk
GC GC GC GC
P, -0.65°* -0.07¢ -0.15 -2.57°¢
(7.93) (2.77) (933 i (36.22)
P, -0.71°* -0.08*  0.43% -4.30°
(9.07) (2.60) 8.77) (31.50)
P, -0.09 -0.30% -0.34* -4.37°¢
(9.13) (2.89) (9.33) (31.08)
P, 0.74°" 0.19* - 0.14 4.97*
' (12.44) (3.71) (9.46) (4£.5€)
P, 0.03 1.15%* 0.07 -0.86
(9.97) (3.10) (1037 - (34.13)
P, . 0.34 -0.19%* ' 0.35° 2.77°*
(10.00) (2.74) (9.28) s (33.05)
P, 0.10 0.21°* 0.85°* 4.24%°
(8.73) (3.10) (10.80) (41.00)
P, - 0.24 0.08° ©-0.49 0.19
(10.72) (3.95) (9.25) {41.88)
SE (gi) = 0.25 0.04 0.15 0.82
SE @-g) £ 0.37 0.06 ' 0.22 , T 124

** Significant at 5 ar«d 1 Fercent leve! of significance. respectively.

The inbreds P,. P, and Py were promising parents giving high heterosis fd
most of the traits. Utilization of these inbreds in breeding proganfme may prov
useful for improvemern. of yicld and other component characters. The hybrids P,]
P, and P, x P, manifested high sca as well as heterotic effects for grain yleld an

other characters indizating such crosses could be more rewarding in hyb'i
breeding progranime of maize. o
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ble 4 - Top seven hybnds selected separately on the basls of heterosts over the be"s( check and sca

Charactc;s

Days to 75

per cent tassel

Days to 75
per cent silk

Days to
"maturity

* Plant Leight

Cross

P, X P,
P XP,
P, X P,
P,XP,
P, X P,
P,XP,
P,XP,

P,X P,
PyX P,
P, XP,
P, XP,
P,XP,

P,XP, -

P, X P,

P,XP,
P, X P,
P,XP,
P,XP,
P XP,
P, X P,
P, X P,

P,XP,
P,XP,
P XP,
P XP,
P, XP,
P,XP,
B X5,

effects.
Heterosis (9%)
over

* CM 400 x'CM 300

G687
-4.29°%
-3.78*
.3'2600
2.02°
1.76*
1.76*

6.68°°
4.95°*
4.70°°
3.71°*
2,972
297
2.48°

3.96°°
3.95%
3.23*
3.23°
3.23°
3.05°°
2.51

9.19°*
7.45%
7.10°
6.96
6.93°*
6.84%
6.66°

s T

Crloss : . ?rca

g effect
P, XP, -8.41°°
P,XP, 4.97°
P, XP, 474
P, X P, '2.04%
P, XP, 2.17*°
P,XP, 2.04°°
P XP, 2.01%°
P,XP, 8.30°°
Pi X P7 4.97%
P,XP, 4.57%
P, XP, 3.57*
P,XP, 3.30%
P,XP, 3.10**
P,XP, 3.04%
P,XP, 50400
P, XP, 3.70°°
P,XP, 3.67°°
P,XP, 3.34%
P,XP, 3.17*
P, X P, 2.60%¢
P, X P, 1.66°
P, X P, 20.01**
P,XP, 17.53
P,XP, : .15.35°°
P, X P, 10.79°
P,XP, 8.21%
P, XP, 7.63
P,XP, 7.24°

— Contd.
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Cross

Corud. —
Table 4 - Top seven hybrids sclected separately on the basts of hetercsis over the best check anc
effects.
Characters Cross Helerosls (%) |
L over

cmmxcmls'oo

Ear kenglh PXP, . 19.96
PXP, 11.46
P,XP, 10.49
P,XP, 9.67
P,XP, : 9.59
P,XP, 8.84
P,XP, L 899
Ear diameter P, XP, 27.97
P,XP, 25.64°%
EXP, 25.38°*.
P, X P, 24.35%
P XP, 19.6_8-"
P,XP, 18.65"
P XP, 17.09%
Kemel rows P.XP, 13.33°*
per ear P § 12.65°
P,XP, 1227
P, XP, 11.51°
P,XP, 10.68°
P, X P, 9.62
P, X P, 9.62
Yield per plant EXE 14.30°°
P, XP, 13.07
P, X P, 8.50
P, XP, T8
P,XP, 6.79
P, XP, 4.58
P,XP, 261

PXP,
PR,
P, X P,
P, X P,

P,XP,.

P,XP,
P,XP,

P,XP,
P, XP,
P,XP,
P,XP,
P,XP,
P, XF,
P, XP,

P, XP,
P,XP,
P,XP,
P, XP,
P,XP,
P,XP,
P XP,

P, XP,
P, X P,
PyXP,
P,XP,
P, XP,
P, X P,
P,XP,

*** Significant at 5 and 1 per cent kevels of significance, respectively.

~

effe

24
1.7
§ B
1.8
1.4
1.3
1.2

09
0.8¢
0.7¢
0.77
0.6%
0.6&
0.61

1.8€

1.73
1.47
1.41

1.35
1.35'
1.23

18.59"
17.15¢
13.87
13.09°
12.02°
12.0¢°
11.97*
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