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ABSTRACT

The combining ability and heterosis were estimated from a number of crosses comprising
10 elite varictiss of Zea mays L. obtained from diverse geographical regions. ‘AB male bulk” was the
best general combiner for grain yield and kemelrow. Two single crosses wiz'AB male bulk x
composite Vz * and 'Hemant x CIMMYT Pool 23" significantly outyielded the standard check *Vijay
Compasite', and the hybrid check "Deccan 103", for grain yield. The extent of heterosis over better
parent and economic heterosis revealed that crosses which had higher estimates of heterosis for grain
yield also exhibited higher estimates of heterosis for the major yield compaonents as well,

KEY WORDS :

The criteria for selection of parents for
hybridisation is one of the crucial tasks often faced
by the plant breeders. It is generally viewed that the
selection criteria for grain yield is not only
primarily be based on the yield per se of the parents
but also based on the sound consideration of the
estimates of combining ability of the parents to be
used as well. This is mainly with the view that only
the most desirable and high yielding cross
combinations could be quickly picked up from a
number of cross combinations available. In
meaningful yield improvement programmes,
therefore, the understanding of combining ability
effect and heterosis over better parent and over the
standard checks become essential and a priort,

MATERIALS AND METHODS

Ten white materials of maizeZea mays L.
(‘Laxmi’, ‘Hemant’,'M 12°, 'M 13", 'AB male
bulk','CIMMYT Pool 23''CIMMYT Pool
28" ‘CIMMYT Pool 32°, ‘Composite V2' and UPB
742") were selecled to represent a wide spectrum of
ecogeographic diversity. These elile populations
were crossed in a dialle] mating system during

Maize, Intervarictal Crosses, Heterosis Combining Ability

kharif 1985 to obtain 45 Fy crosses. A total of 59
treatments comprising of ten varieties, their 45 F1's
and four checks viz, the hybrid check ‘Deccan 103’
and three popular variety checks ‘Vijay composite',

“Tarun’ and ‘Janupur variety checks ‘Vijay

Composite’, ‘Tarun' and ‘Jaunpur Local’ were

planted in randamised block design with three

replications. Each entry was planted in two row
plot of five m length with 60 X 25 cm spacing. The
data were recorded on days to 50 per cent silking,
plant height (cm), ear height (cm), ear length (cm),
gar diameter (cm), number of kernel rows/ear,
number of kernels per row, thousand grain weight
(g) and grain yield/plot (kg). Data related to days to
50 per cent silking and grain yield were recorded
on whole plot basis while data relating to other
characters were recorded on ten randomly selected
plants and were later averaged out. The combining
ability analysis was done according to Griffing
(1956) methods 2 model I. Heterosis over belter
partent (heterobeltiosis) and standard  cecks
(economic  heterosis) were estimated  as

Heterobeltiosis = x 100 and cconomic

BP
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Tablel, Analysls of variance for nine characlers in malze

) , MNumber  Number 1000
i;l‘r;?uf, . (:Ir::: Di‘.:im ,:: :';r:[ Ear heigh  Ear length di:;:r:!ur of kemnel  of kernels l:nr.nei
ToWS oW weight

Replication 2 1989 9.03 143,79  215.48%* g.1g 003 (.08 0.15 90621
Genatype 58 45.55% 3. 02%* 20736 16EE0*E 2960 0.10%* 0.70% 11.84%%  T4897*
Error 116 12.65 297 8275 37.80 (.38 0.02 (.23 061 530,60
*, ** Significant at 5% and |%, respectively

.~ F-C ; = bulk' were good general combiner for yield, ear
heerags BP x 100 where, Fi = mean value length, and ear diameter. Some of good combiners

of F1, BP =mean of the better parent and the C=
mean value of standard check.

RESULTS AND DISCUSSION

The ‘F' test indicated that the variance due to
genotypes were highly significant for all the traits
studied except for 1000 kernel weight which was
significant only at 5 per cent level of significance
(Table 1). Mean squares due to GCA and SCA
were significant for all the traits studied, Estimates
of gea effects of the parental varieties and mean
grain yield were given in Table 2. Parental
populations showed significant gea effects ranging
from -1.833 to 1.931 and ‘AB male bulk' was
observed to be the best general combiner for yield.
‘CIMMYT Pool 28' was observed to be besl
genera) combiner for days to 50 per cent silking
which showed highest negative gea effects (-3.898).
For height ‘CIMMYT Pool 32" was observed to be
best general combiner. None of the parents was
found to be the good general combiner for all the
traits studied. However, ‘Hemant' and 'AB male

had .the highest mean values as well. The
noncorrespondence between gea effects and the per
se performance may be due to the fact that a
particular parentmay have better performance for a
character but may not complement with other
genotypes. In the desirable direction in a series of
hybrid combinations primarily because it may have
recessive gene for higher expression of the
character which may be dominated by the,
undersirable dominant genes of the other parents in
cross combinations. These findings were smiliar to
those of satyanarayan et al. (1994).

The estimates of sca effects revealed that two
crosses namely "Hemant CIMMYT Pool 23" and
"AB male bulk x Composite V2 showed very high
sca effect for the grain yield. These two crosses
also showed high sca effects for major yield
components as well. Satyanarayan er al. (1990)
also reported high sca and high mean for few
crosses. Highest value of negative sca effects for
days 1o 50 per cent silking was observed for the
cross ‘M 12 x CIMMYT Poal 23" (-3.86). This was

Table2. Estimates of mean yicld and general combining ability effects of the parents for various characlers

: Mr..:m Grain  Daysto  Plant . Ear N",mh’" hfmmw mqu
Pedigree grain ; i : Ear heigh Ear lengih of kernel  of kemzls’  pram
yield o/ha yield sitk height diameter — o weight
Laxmi 37.63 0761 33727 2232 2790%% (253%F (033 0029 070 L3092
Hemant 36.2 LARG=  3400%** 1363 0445 0351+ 0023 DO23  0bSTEr 2325
Mi2 320 <1549 .D46] 2.265 D426 050 002 L0038 -1A94e 0103
MI3 30.0 0510 2650 0240 3906 (01 D020 0217 0673 3714
AB male bulk 375 1031** | 678* 646637  SBOI=* 033 D003 0,141 LEAA* DEEY
CIMMYT Pool 23 325 0402 LIT8TT 0085 32070 DAMY D0GITY 0005 L6ASSTT 200
CIMMYT Pool 28 32.) -,B3340 30890 46277 -0BOR 036377 Q0B3T LIOR'T DTS 2804
CIMMYT Pool32 364 1015 -2806% 5715 3354w .0252% IO o088 -0ag7rr 3
Camposite Va 359 0380 2683 AT2IT 2475 DAdaTe 00774 D2GdT LB LO7R
UPB 742 343 1279%% 223000 .42 -3779% MS2 0077 oove D67 050
C I, ot 5% 1.036 0,503 430 1730 (182 (1040 0148 0z 74
CD. 1t 14 1325 0643 333 2N 023 002 wdw o 0206 866
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Table 3. Best parent, hest Fy, hest general combinar and best specific combiner for various characters in malze

Best F) cross with

Best parent (on the . .
Choraclers basis of mean l.ie!;gcni:rnil: Bust ) :\':Th 'TSPM " IBH: Frtl::jﬂ;;f-'imf:‘l respedt to speeific
values) combinerin Fy mean value o stan ielerosis combining ability
Grain yield Laxrni Hemant AB male bulk x AB male bulk x AB male bulk x
Composite Vz Composite V2 Composite V3
Daysto 50% sitk  Composite Vs CIMMYT Pool 32 M 12 x Pool 32 and Composite Va x M2 2 CIMMYT
Composite V2 x UPB 742 UPB 742 Pool 32
Plant height - CIMMYT Pool 32 CIMMYT Pool 32 Pool 32 x UPB 742 CIMMYT Pool 32x  Hemantx
. . LIPB 742 Compaosite Vi
Ear height CIMMYT Pool 32 UPB 742 Pool 32 x UFB 742 CIMMYT Pool 32x M 12 x AB male
LIPB 742 bulk
Ear length Composite V3 Hemant M 13 x Composite Va M 13 x Composite 8 13 x Composite
Vi W1
Ear diameter Pool 23 and Pool 32 CIMMYT Pool 32 Pool 32 x Composite V2 CIMMYT Pool 32 x  Hemant x M |2
Composite V2
Mumber of kernel  UPR 742 Compasite V2 M 12 x Composite Vg M 12 % Composite M 12 x CIMMYT
rows : Va Paal 23
Number of AB male bulk AB male bulk AB male bulk x CIMMYT AB male bulk x Hemant x CIMMYT
kernals/row Pool 32 CIMMYT Pool 32 Pool 23
1000-kernel UFB 742 CIMMYT Pool 32 M 12 x UPB 742 M2 x UPB 742 CIMMYT Pool 23 5
weight | CIMMYT Pool 23

followed by ‘CIMMYT Pool 23 x UPB 742
(-3.85). Be.stl Fi, best specific combiner for various
traits were given in Table 3.

“Among the 45 F| crosses studied, cross 'AB
male bulk x Composite V2 (47.8 g/ha) was the
higest yielder followed by the cross "Hemant x
CIMMYT Pool 23" (46.5 g/ha) and ‘AB male bulk
x CIMMYT Pool 32' (45.3 Q/ha). The cross "AB
male bulk x composite V2" gave higher yield than
the better parent and over the highest performing
check. "Hemant x CIMMYT Pool 23' exhibited
28.2 per cent heterosis over the better parent and
best check for a number of yield components
(Table 4). The results obtained in the present study
are more or less in confirmity with the findings of

Singh (1968), Akhtar and Singh (1981) and

Debnath (1984) with regards to grain yield. The
present findings are also in line with that reported
by Robinson er al.(1956), Mukherjee and Dhawan
(1970) for yield and its components, Shehata and
Dhawan (1975) for grain yield and positive
heterosis for the characters plant and the ear height.

In the present study, two crosses namely "AB
male bulk x composite V2" and "Hemant x
CIMMYT Pool 23" appeared to be promising from

wlail st samesuamand aaint_of, JﬁElMLJJJEiLF_L

hybrid outyielded the performance of the best

standard check, hybrid ‘Decoan 103" and 'Vijay
Composite’. These crosses alongwith "AB male
bulk x CIMMYT Pool 32, "Hemant x M 13" and
"CIMMYT Pool 23 x CIMMYT Pool 28" could be
further studied for evaluation of inbreeding
;Iepressinn in F2 and later generations. If the
inbreeding depression is less it could be desirable
to follow composite breeding programme or any
population improvement programme in the cross
combinations. Since ‘Laxmi’, ‘Hemant ' and ‘M
13" were the .the good agronomic bases
and ‘Laxmi'is réleased as variety, any improvement
in them might be worthwile and rewarding for yield
improvement programme in-maize in the years (o
come. ’
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Tn.hl'-_: 4. . 'I;hrﬂg'uu!standing Fy hybrids and their comparative performance with the checks
, No, of Mo, of oy .
o B ; ' Grain Dayslo Plant .
Fy hybrids and checks yildgha  S0%silk  height Ear height Ear length R — kernel  kemelsirow lcm:l
foWs weight
AR e bak ¢ 4775 880 21500 8870 1430 48l 1538 3040 30166
Composite V2 .
Hulgérusis'ptm:nlngc '
oves beties isnent 2733 5.76 11.64 597 2587 1.60 (.28 343 5.84
Helerosls preatig over + yo9 536 752 - 942 207 IL60 . 844 827 168
DBCEI:-'IIJ k] L
Heterosis percentage
over "Vijaya 14,89 -5.66 6.20 |75 71.84 548 7.3 6,39 1.74
Composite'
Holerosis percentage a5 730 2063 304 (224 1109 B9 874 969
over "Tamun :
Heicrosis percenlage. 459 4o 1890 1976 1403 982 5.27 1488 1242
over ‘Jaunpur Local
f::j";‘;‘ XCIMMYT 4640 10366 19336 8560 1536 440 1320 3098 296,68
Helerosis percentge  og00  go  3g2 280 1608 224 <136 107 1272
over better parent
Heterosis pereentage ' . ; 5 108 L07 4l
e Doian f03% 222 095 075  -053 1078 16 . 07 29
Heterosis percentage :
over “Vijoya 11.86 -1.28 -1.97 -1.50 17.04 -3.84 208 916 10,71
Composite” ’
Helerosispercentage 1559 350 134 2085 2082 LIS 060 1156 1273
over ‘Tamn’
Heerosispercentage 4005 1907 974 887 2386 00 395 1786 1S53
over ‘Jaunpur local
AB male bulk :u % !
| 05,66 9853 A063 15.52 438 1312 0.5 310,00
CIMMYTPool 32 7 '
~ Helerosis percentage 2082 708 7.2% 273 15.31 179 -1.57 6.46 409
over betier parent .
Hetrosispercentage.  p49  ges 394 560 963 208 045 1143 00
over 'Tecean 103"
Heterosis percentage
over "Vijaya 9,02 794 443 <180 SRS 350 -l49 4.5 50§
Composite”
Heterosis percentage 1246 583 2,55 36 AT .63 0 1162 TR
over "Tarun' _
_ Heterosis percentnge 1187 282 6.9 15.58 22,50 Ph =330 1524 1056
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SIS FOR GRAIN NUMBER AND GRAIN

WEIGHT USING SOME BIOCHEMICAL PARAMETERS IN RICE
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ABSTRACT -

Genotypic correlation and path coefficient analyses of grain number and grain weight
with total chlorophyll content, soluble proteins, peroxidase, mitochondrinl ATPase and succinic
dehydrogenase were carried owl on eight rice genotypes at bool stage, lowering, 10- and 20 days
after flowering. Correlation coefficients and direct and indirect effects vaned with developmental
stages. Soluble proteins showed significantly positive comelation with prain number per panicle at
boot stage and with grain weight al flowering while mitochondrial ATPase activity indicated close
association with grain number ot flowering, with grain weight at 20 days afier flowering.

KEY WORDS:

‘Correlation studies help in designing appropriale
selection strategies while path analysis reveals the
cause of associaion and pin-points the actual
parameters to be manipulated. Several workers have
reported the relevence of correlation and path analysis
for pgrain yield improvement in rice using
morphological parameters (Sharma, 1993; Katoch er
al. 1993). However, physiological efficiency is also
greatly influenced by various biochemical parameters
particularly during reproductive stages (Srivastava,
1983; Sharma and Mani, 1990) but they have been

least investigated, The present investigation was

undertaken with a view (o assess the utility of
chlorophyll content, soluble profeins, peroxidase,
mitochondrial ATPase and succinic dehydrogenase as
the selection parameters for high yield in rice.

MATERIALS AND METHODS

The experimental material comprised of eight
-+ (e mm soersinyiBedinty e FELLTR i snr

Path Analysis, Biochemical Parameters, Rice

Narendra 1, IR46830A x Narendra 1, Basmati 370,
IR46830A x Basmati 370, Mahsuri and IR46830A
x Mahsuri. These were planted in randomised block-
design with three replications. Each replication
consisted of 4 rpws cach of 3.0 m length. The
spacing adopted. was 20x15 cms. Nilrogen was
applied at 120 kg/ha in three split doses with no P
and K application because farai soil of Uttar
Pradesh contained P and K in abundant amount,

- A sample size of 0.5 g of chopped leaf material
taken from flag leaf at boot stage. flowering, 10
days. and 20 days after flowering from each
genotype in each replication was used for analyses.

Total Chlorophyll content was estimated
according to Mackinney (1941) by measuring
absorbance at 652.nm using 80% acetone as blank.
Soluble proteins were determined by dye binding
method of Bradford (1976) and BSA was used as

welobmbetd o rsmederd Depsaidnnn astivity yac ac paved oz, ar



