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Abstract: The present investigation has been undertaken to estimate the genetic variability, correlation coefficient and path
analysis among 90 crosses for 13 characters during rabi 2017-18 using Augmented design-II. Phenotypic coefficient of
variation (PCV)were comparatively higher than that of genotypic coefficient of variation (GCV)and is found in higher
magnitude for traits like, grain yield, 100 grain weight, number of kernels per row and cob lengthwhich represents considerable
variability and offers scope for genetic improvement through selection. High heritability and high GAM were observed for
number of kernels per row and cob length while, high heritability and moderate genetic advance as per cent mean (GAM)
estimates were shown by brown husk maturity,100-grain weight. Grain yield was significantly and positively correlated
with 100-grain weight of magnitude, cob length, number of kernels per row, number of kernel rows per coband brown husk
maturityat genotypic level. Path coefficient analysis at genotypic level depicts characters viz., days to 50 per cent tasseling,
brown husk maturity, plant height, cob length, cob girth, shelling percentage and 100-grain weight had positive direct effect
on grain yield per hectare indicating that selection for these traits results in more grain yield.
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Introduction

Maize is the third most important cereal crop after rice and
wheat and it has become a staple food in many parts of the
world, with total production surpassing that of rice and wheat.
Maize is known as queen of cereals because of its high
production potential and wider adaptability. Genetic variability
among the individuals in population offers effective selection
and the magnitude of genetic variability present is of paramount
importance for the success of plant breeding program.
Heritability alone provides no indication of the amount of genetic
improvement that would result from selection of individual
genotypes (Rajesh ef al., 2013). Hence, knowledge about
genetic advance coupled with heritability is most useful.

Grain yield is a complex quantitative trait that depends on
a number of factors; hence knowledge of the relationship
between grain yield and its contributing components will
improve the efficiency of breeding programs through the use
of appropriate selection indices (Mohammadi ef al., 2003).
Therefore, correlation analysis of a particular trait with other
trait attributing to yield is of great importance for selecting
lines for higher yield while path coefficient analysis helps
partitioning the correlation coefficient into its direct and
indirect effects.

Material and methods

The breeding materials used for the experimentation are S,
progenies from two populations namely P-I and P-II.
Populations P-I and P-II consisted of 100 and 78 progenies of
S, generation, respectively. From these two diverse
populations 49 (P-I) and 28 (P-II) S-, progenies selected for
crossing programme based on their per se performance on
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tolerance to charcoal stalk rot. These S, progenies derived
from populations; P-I (49) and P-II (28) were crossed to two
testers viz., CM-501 and Renuka, broad based open pollinated
varieties using line x tester design during kharif 2017. Totally
154 crosses were attempted but, only 90 crosses were
successful. Hence, in rabi 2017-18 these 90 crosses (60 crosses
from P-I and 30 crosses from P-II) were selected and evaluated
against five checks viz., CM-501, Renuka, CP-818, KDMI-16
and GPMH-1101 (Rashmi and Wali, 2020).

A total of 90 successful crosses were evaluated for genetic
variability through estimation of genetic parameters like
phenotypic coefficient of variation (PCV), genotypic coefficient
of variation (GCV), heritability, genetic advance and genetic
advance as per cent mean (GAM). This experiment was carried
out during rabi 2017-18 comprising 95 entries (90 crosses and
5 checks) using Augmented design-II, each entry was raised in
two rows with a row length of 3 m with spacing of 60 cm between
the rows and 20 cmbetween plants.

The data were collected on 13 quantitative characters viz.,
days to 50 per cent tasseling,days to 50 per cent silking, brown
husk maturity, plant height (cm), ear height (cm), cob length
(cm), cob girth (cm), number of kernel rows per cob, number of
kernels per row, shelling percentage (%), 100-grain weight (g),
grain yield per plot (kg) andgrain yield (g/ha).

Results and discussion

The analysis of variance for augmented design-II was
performed for all the 13 characters studied. Significant differences
were observed for all the entries and checks indicating the presence
of substantial variability among the S, progenies (Table 1).
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Table 1. Analysis of variance (ANOVA) for augmented design-II

Sources of variation Block (eliminating  Entries Checks Crosses  Checks vs Error
check + crosses) (ignoring blocks) Crosses
Degrees of freedom 9 94 4 89 1 32
Days to 50per cent tasseling 1.38 5.79%* 1.77* 5.87%* 14.7%* 1.27
Days to 50per cent silking 1.08 S5.11%* 0.80* 4.95% 36.30%* 0.76
Brown husk maturity 3.85 37.59* 15.47%* 35.08* 349.07** 45.07
Plant height (cm) 1222.42 374.46%* 325.95%%* 248.98*%  0.41* 2825.19
Ear height (cm) 320.19 105.24%* 53.46* 104.88%% 344 53%%* 109.65
Cob length (cm) 32.47 16.39* 9.81* 16.85% 1.73* 14.55
Cob girth (cm) 1.99 1.36* 1.34%* 1.30% 7.04%* 1.09
Number of kernel rows per cob 2.55 2.02%* 2.31%* 2.02%* 1.79%* 2.36
Number of kernels per row 23.16 18.33* 21.82% 18.21%* 14.97* 31.94
Shelling percentage (%) 51.61 21.62% 21.15% 21.23% 58.13* 20.02
100 grain weight (g) 41.00 25.97* 22.64% 26.41%  0.74* 43.25
Grain yield (q/ha) 0.03 0.05* 0.02* 0.05* 0.36* 0.06
Grain yield (q/ha) 59.48 91.84%* 35.68% 88.27* 635.10%* 107.69
The results of genetic

parameters for different characters
are presented in Table 2, Fig 1 and
Fig 2. Phenotypic coefficient of
variation were comparatively
higher than that of genotypic
coefficient of variation and is
found in higher magnitude for
traits like, grain yield (27.45 and
22.66 %), 100-grain weight (14.44
and 13.80 %), number of kernels
per row (13.60 and 12.83 %) and
cob length (12.96 and 12.16 %).
Similar results of higher values of
PCV and GCV were reported by
Rahman et al. (2015), Reddy et al.
(2013) and Srivas and Singh (2010).
Lower values of PCV and GCV were
noticed for 50 per cent tasseling,
50 per cent silking, brown husk
maturity, plant height, number of
kernels per cob which are in
agreement with the results of
Satyanarayana et al. (1994) and
Murugan et al. (2010).

High heritability and high GAM
were observed for number of kernels
per row (89 % and 24.94) followed
by cob length (88 % and 23.53) while,
high heritability and moderate GAM
estimates were shown by brown
husk maturity (89 % and 10.38)
followed by 100-grain weight (81%
and 27.17) was also reported by
Rajesh et al. (2013), Vashistha et al.
(2013) and Kumar et al. (2014).

Genotypic correlation for grain
yield with other yield components

30

25

GCV, PCV and (PCV-GCV) (%)
S G 4

v

—4—=GCV —8—=PCV —4+—PCV-GCV

//\I

12 (BS) and GAM

20

80

70

60

50

10

30

20

10

. ; S > © & >
S > & & > .
& o < & & & & S (8 & i S &
K N @g{' N ¢ & & & & & S
K g ~ S <% o8
5 & & o N S RS
© ¢ S 5 & & & o
S @e 04§ ‘Z"‘Q G*e ¥ ée & I
S
&S
%\5
Characters
Fig. 1. Contribution of penotypic coefficient of variation, pt flicient of variation and its difference in crosses derived from S, progenies
100
‘ ——1BS) -=cmm_ |

- . ) N > < N > QS
%b& 3"& & 5\%\ Q‘& z\‘%\ Q&Q z§°° & «'\‘@% @33 «Q\O 'e}
» N N S & o & X R & & & S
& X & % o o & & & » S
o & < & & o O
& & & oF Sl Ol &
oY & & & @ N &
Inid < N ‘o“‘ S [
z‘o &
> ~
%\s& Characters

Fig. 2. Contribution of heritability and genetic advance as per cent mean in crosses derived from S, progenies

174




Genetic variability, correlation studies and path ........................

CfuhtfV/.fr)w,.d.mrf.ml\)am.l.%m)ntr.mt)57th7_ertm.tfdd.mmrrttymyn.m)
S m.m o% MM%.H = mm ° s mﬁfmmm.mwm 5 &3 %= a4,w,.mam.m%.m Wm.mm m o S255< mhhmb o W mm
S, 22ECc:E_MEZPOQEIEERECE 2,2 .M 32T ER 8 522 8F 0w  pwE 9§
L3 -2 2ERSSESEESRSSESESE502 a2 xSESCwec2ESl822 5,880 T~
L= co =30 § SE=223=2S<S 8% 5 2= ol =T RN SO B R = R~ 20 v a9~ o0 t o Eg=18°
o LN S S S S g5 = o 35T EE S Z o g =T 28 ) g5 0 8o F 0 9050 , =20 55 4,0 —
SEE0E 2 g2 ESB 228G wg g 28 S 2l ESuwREiaba o5 222028 23023388
TOhW\}\—N/OGS.IU.mWnﬂO(SnpeeonWJhﬂndﬂtﬁtamrwt =929 =< o w,g T o 8O g N
b 2P RTS8 8T Eg o= Srg g5 eXe D2 o oa g3 fa-sdsgz
R ..WSh.lereraana.llt = o 2 © eetndOOtesrﬁeae c— (t.yz.l
S o B S<oS 5852 AEEE5o0l—= o838 W o3 B e—= 820 2 o5 0 =8 = S 8 eas "HE 22 sS
~—~ & 5 € o Q= \):e).lsagtng = < 7 =L 2 .= my Wkr v w3 o SO N
08 2 o9 s = 2«48 Q- B —=9OT oN 9 s X = O & =20 0.4 09 o S E 0Ll w e T %S - o 5 v
TS EsEm e S5 858 -2=SSEE o uwt 32RO 2EZgECE Es3fcZ s EER s
mm.Wmmchmm)e.mmpmmmm)eddv,.mcbln chsphC,gwpmm.mm,,lrwf.UH.WaM.Jrrm.wﬁ
S E L PEegECeEl 5B ES ST nEB 235 CESES5CEEEegEs0 282028808, g SRS SER
S S Pe gl S S E TS ET S s 0L 4E T2E5 T e S22 E s 25500
2EBR-ZESLB52_58 82550525088 SwB 2o T ol LBETFLUEERESERhc2Zne 2 2§
19A9] % 1 18 JUBOYTUBIG- 4 [OAJ] % § 18 JUROYIUTIG-,
001 (ey/b) pori urerny 1
#xLS"0 001 (@) wBromuresS o1 11
Tro LO0- 001 (%) 98euoored Surjpys 01
*x0C°0 *L1°0 £0°0- 00°1 Mo1 1od s[ouIaY Jo IequInN 6
*x9C°0 S0'0 S0°0- 110 00°L Q09 10d MO [OUISY JO JOQUINN 8
CI'0 #xLTO0 900 #%SC0 S0°0 001 (wo) yaus qo) L
#xL€0  #x1T0 #x617°0- #%SL°0 #*x9C0  #x[T0 00'1 (wo) Y3ua o) 9
#7170 6€0°0 ¥0°0- #%LT0 %8170~ IT°0-  #x€¥°0 00'1 (wo) 31y teg S
60°0- ¥0°0- #x1C°0" 90°0 100 %%9T°0-  %x6C0 #xEL°0 001 (wo) yySroy Jue[d ¥
#*x9C°0  #x€C°0 90°0- 90°0 €00 ¥0°0 800~ S0°0 €ro- 001 Ayumyewr ysny umorg €
10°0- 90°0- ¥70°0- ¥0°0- #x0%°0- ero- LO0 900  %xCCT0 *81°0- 00°1 Suny[is yua0 1ad (g 03 ske C
¥0°0- S0°0- 90°0 1o 0€0- 110 010 LO0 1o #x1C°0- #%56°0 001 Surpasse) Jusd 12d (g 03 skeq 1
3) qoo Supyiis  Jurossey
(ey/b)  ySrom (%) 98 mo1 sod 1od smoz (u) (wo) (wo) (wo)  Aunjew  jued 1d Juoo Jod
INEIN ureid eluoordd  sjouIdy Jo [ouIaY JOo iR} yi3uo] sy Sy ysny 0S 0S ON
urein 001 Surpoys IoquinN Joquunn qoD qoD Ieq jue[q umorg 01 sAe(q 01 ske(q sI19108IRYD IS
S1930BIRYD 7] 10J sjuouodwod sj1 pue p[oIk ureis 10J JUSIOJo00 uone[aLIod oidAlousn ¢ J[qe],
ANNqeioH-(S9) ;Y uedw Judd Jod SB 90UBAPE O11AUAD) -]V UOTBLIBA JO JUSIIIFO09 J1dK10udyd -ADd ‘UOTIBLIBA JO JUSIONFA09 d1dAjouan -ADD
GS'8¢ 86°8¢ LT'LT 1771 Y6'+C L1991 09°L €5°¢T 8TSI 6S°L 8¢01 we €9 NVD
€Iyl €0 8¢'8 9701 6L°L €e'T €0 [48 74 0¢'St 9611 9¢'11 1§°C 6T'¢ 9oUBApE dJaUdD)
890 890 18°0 Lo 680 £€9°0 44\ 880 19°0 w0 680 6¥°0 860 (sg) U
6Ly LLY ¥9°0 €0 LLO (44 Ire 80 65T So°¢ 670 10'1 60 ADD-ADd
SY'LT €V'LT vl 8¢9 09°¢l 8¢Cl 8’8 96'C1 ¥0°ClL L8 19°¢ LEE ¥8'¢ ADd
99°CC 99°CC 08¢l S1'9 €8°Cl 986 ILs 91°Cl1 Sv'6 LIS 42 9¢C ¥6'C ADD
£8°9¢ 880 91°0¢ 91'+8 80°'1¢ vl 8y Ll €C001 8961 €601 9T¢L 16'0L UBON
LT'6L-€€'8]  86'1-¥¥'0 919¢-+8°61 +CTHov¥'69  S1v-+TC 61-C1  6T°S-LEE 8TT8YTI  SLTI-9L SET-SH¥I1  1T1-S'86 6L-69 S'LL-L9 S3uey
®) Qo2
(eyyb) (eysb) JySrom (%) moxiad 1od smox (wo) (wo) (wo) (wo)  KAunyew Sunyyis Surjosse)
INEIN INEIN ures3  oSejucordd sjouIdy Jo  [oUIdY JO Qs yi3uo] yS1oy JyS1oy ysny Jua0 1ad Jua0 1ad 191owered
urein urein 001 Suioys  JoqunyN  JoquinN qoD qoD Ieq e[ umorg (s 01 skeq (S 01 ske(q o1)oUdND)

soruago1d °g WOy POALISP SISSOID UI SIS)OBIBYD ¢ | 10§ sisjowrered onouUAD 7 dqeL,

175



J. Farm Sci., 33(2): 2020

Table 4. Direct and indirect effects of different characters on grain yield (Genotypic path)

Correlation
with grain

Number Shelling 100 grain
yield

Number

Cob

Cob

Brown Plant Ear
husk

Days to

Days to

Characters

percentage weight

(%)

of kernels
per row

of kernel

girth
(cm)

length
(cm)

height

(cm)

height
(cm)

50 per cent
silking

50 per cent
tasseling

€3]

rows per
cob

maturity

-0.04
-0.01

-0.34
0.

0.44
0.31

0.85

-2.09
3.06
-0.03
0.01

-0.72
1.05
0.05
-0.51

0.25
0.66

0.81 0.48 0.74

-1.49
1.41
1.06
-0.25

6.51

6.85

Days to 50 per cent tasseling
Days to 50 per cent silking
Brown husk maturity

Plant height (cm)

Ear height (cm)

50

0.34
0.07

0.

-0.57
-0.08
0.57

-0.49
0.06

-1.72
-0.13
1.92

-7.60
-0.19
0.43

-7.22
-0.23
0.22
-0.15
0.34
-0.01
0.49

0.26**
-0.09
0.14*

0.25

-0.07
-0.41
0.10
-0.61
0.01
0.08
0.08

-0.09
-0.08
0.66
0.01

12

1.42
2.24

-0.61

41
0.84
0.02

-0.97
3.1

-0.16
0.93

-0.12
-0.25
0.01
0.05

-0.14
0.23

0.37**
0.12

37
0.01

1.36
-0.01

0.29

Cob length (cm)
Cob girth (cm)

-0.06
-0.09
-0.70
0.01
0.06

0.01

-0.01
-0.01

-0.02
0.65
0.12

0.26%*

-0.46
-0.46
-0.01
0.23

-0.19
2.72
0.01
0.04

-1.62
-0.32
-0.01
0.01

-0.43
-2.05
0.03
0.04

Number of kernel rows per cob
Number of kernels per row
Shelling percentage (%)

100 grain weight (g)

0.29**
0.12

-0.74
0.01

-0.17
-0.03
-0.01

-0.18
-0.01
0.05

-0.34
0.01
-0.01

18
-0.01

0.

-0.01
-0.01

0.57**

0.01

R?>=0.56, Residual effect = 0.63

Conclusions

The study of genetic variability among S, progenies
revealed narrow difference between PCV and GCV indicating
less influence of environment for all the traits studied.
Moderate to high heritability with moderate estimates of GAM
were recorded for grain yield per plot, plant height, ear height
and 100-grain weight. Significant and positive association of
grain yield was shown with ear height, cob length, number of
kernel rows per cob, number of kernels per row and 100-grain
weight. Further, plant height, cob length, cob girth, shelling
percentage and 100-grain weight exhibited positive direct effect
on grain yield.
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