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ABSTRACT

The present investigation aimedto find outthe association among yield and its components and to
sort out the traits that are directly or indirectly contributing towards yield in elite landraces of maize
genotypes. Sixty-four genotypes of maize (Zea Mays L.) were grown in single environment and
subsequently analyzed which revealed that grain yield per plant was observed to be positively
associated with ear weight, biological yield per plant, cob diameter, 100 grain weight, ear length, ear
height from ground, stem girth, harvest index, plant height, number of rows per ear and number of
prop roots. While Path coefficient analysis has revealed that biological yield per plant, harvest index
(%), days to 50% male flowering and ear weight were the main yield contributing characters and

should be given more emphasis
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Maize (Zea Mays L.) belongs to family graminae
(2n=2x=20) and is an important staple food of many
countries, particularly in the tropics and subtropics. It is
third most important cereal food crop of the world after
Rice and Wheat (1). This cereal is referred as Miracle
crop and Queen of the Cereals due to its high
productivity potential compared to other Poaceae
family members. In India total production of Maize
accounts 21.23 mt. with an area of 8.26 mha and
productivity was 2570.20 kg / ha during 2010-11. The
total utilization of maize in India is 52 % in poultry feed
(Poultry, Pig, Fish etc.) 24 % for food, 11% for cattle
feed, 11% for starch, 1 % each for brewery and seed
purposes. The maize crop has attributes to adapt and
to face various stresses enabling it to survive and thrive
in a diverse range of agro climatic niches. On global
front, maize has gained tremendous importance due to
rising demand from diversified sectors like human food,
animal feed, ethanol production and as good source of
starch, protein, fat, oil and sucrose in addition to some
of the important vitamins and minerals. It is also used
for the preparation of corn syrup, corn oil, corn flakes,
gluten, grain cake, lactic acid and acetone, which are
used by various industries such as textile, fermentation
and food industries. Maize oil has high calorific value
and is highly suitable especially for heart patients.
Maize contains a high percentage of unsaturated fatty
acids like oleic acid and linoleic acid and has a very low
content of cholesterol. With the development of poultry
and livestock industry, its consumption in the feeds has
also increased tremendously.

Maize, elite landraces, associated andpath coefficient analysis

The character association reveals the type, nature
and magnitude of correlation between vyield
components with yield and among themselves. To
increase the yield, study of direct and indirect effects of
yield components provides the basis for its successful
breeding programme and hence the problem of yield
increase can be more effectively tackled on the basis
of performance of yield components and selection for
closely related characters (2). On the other hand, path
coefficient analysis measures the direct and indirect
effect for one variable upon another and permits the
partitioning of the correlation coefficient into direct and
indirect effect (3). Therefore, the present investigation
aimedto find outthe association among yield and its
components and to sort out the traits that are directly or
indirectly contributing towards yield in elite landraces of
64 maize genotypes.

MATERIALS AND METHODS

The experimental material consisting of 62 desi maize
varieties and 2 checks collected from different parts of
M.P. These varieties were sown in ridges and furrows
during Rabi,2012-13 in a Randomized Complete Block
Design replicated thrice, at Seed Breeding Farm
Department of Plant Breeding and Genetics College of
Agriculture JNKVV Jabalpur. Each variety was sown in
3 rows of 4 m length adopting a spacing of 60 cm
between rows and 20 cm between the plants. All the
recommended package of practices was followed to
obtain proper plant stand in the experiments. The



193

Jha et al.,

% Buibpo1=g1x ‘sjoos doid jo "ON=/ZIX ‘X8pul 1seAleH=9|X

‘plelA eaibojoig=g |1 X ‘wueld Jed pjaif uresn=t | X ‘4e1ewelp qoo=g|X ‘yuib wals =g X ‘wWblem jeg=| X ‘Wblemuresn-00 =01 X ‘Ies jod smoi jo JequinN = X ‘Yibus| e = gx ‘Alinjew o} skeq
=X _mc_v_ IS 1U8d Jad 0G0} m>mn_ =9X _mc__mwmm« Juad Jad 0G0} m>mn_ =G8X _cozm_:c_ 19MO|} 8|ews) 01 w>mD =X ,co_um_ﬂ_c_ JoMmoO|} ajew 01 m>mﬁ_u eX _cho‘_m wolj F_m_mr_ le3 =¢gx .F_m_mr_ we|d= X
‘AleAnoadsal ‘sjpng] ‘o, pue G 1e uedubis,,

L6010~ 0000' dl
66010- 0000"+ oI 8lx
0HED 0580°0 0000+ 4
8LE0 600 0000°k ol Lix
wPBEE0 2IEL0 E162°0 0000'} d
9/66°0 9IEL0 902€°0 0000'+ oI 9bx
S22L0 | 6610 89210 2LE0- 0000' di
2€2L0 €661°0- 0Ly10 9660 0000'+ oI Skx
86650 | 8SEL0- 99410 19800 wlELS0 0000+ d!
51190 PLEL0- 18240 61700 21850 0000+ ol Ehx
wH09E0 | LBOYO- L1200 | w080€0- | bSO | .O¥phO 0000+ d
6€9€°0 051+°0- 1920°0 ErLE0- 98.5°0 6150 0000+ ) hx
€260 | 85010 9502°0 w6120 | w6Z7L0 | w.l9E90 | ..622€0 0000'+ di
97260 63010~ | 95020 6120 LEVLO ¥9v9°0 29260 0000'+ o Hx
w86Y50 | .8L610- 2€50°0 6L70°0 V€S0 | wPBEE0 | «09720 | 86690 0000+ d!
2955°0 60020~ 9€L0°0 6EV0°0 €215°0 Yere’0 51620 1909'0 0000+ ol Okx
wH0ZE0 19600 99120 | 65560 16800 2020 | L2800 L6260 G880°0 0000+ d
00560 09040 €752°0 06860 860°0 0v€2°0 1660°0- ¥09€°0 8570°0 0000+ ) bx
829Y°0 29200 0210°0- 59210 wG0GE0 | 42PBLO | wubS630 | wWBMPO | 499080 160°0- 0000'+ dl
67970 5920°0 2€10°0- Zrelo €E5E°0 1€61°0 1962°0 05L+°0 660€°0 0£1E°0 0000'} o 8x
0€0+0 €80H0- | 60620 | ¥0600- | 9220 | 62740 781H0 wPB8L0 | 4.lEOE0 ZEEL0 0L0+0 0000+ d!
€70+0 L0LOr 1920 97600~ Y0620 L8740 6240 92640 0ELE0 €910 69040 0000+ ol &x
92610 98700~ | «00v20 | 28800~ | 0640 | .EVBLO 5240 wE26L0 | «.h1620 | 900 16240 +99€5°0 0000+ d
2o 9150°0- 6/92°0 6070°0- £€602°0 8502°0 63E10 0502°0 L61€°0 0950°0- 0/6+0 L8150 0000+ ) 9x
65210 8LI00- | w9120 | 02€00- | ..88810 8810 0rHEo #9020 | ..£082°0 0520°0 00€H0 WOLPS0 | wl¥b60 0000'+ dl
1EEL0 1210°0- 6852°0 £680°0- 6£02°0 €912°0 91210 7120 680€°0 S700°0- L0 1265°0 5066°0 0000't o S
90200 SPE00- | wlHZO0 | LGE00- 00740 20540 20 2E2H0 820 | 91E00- 26L0'0 09250 | «GBEE0 | 81260 0000+ d!
SeL0°0 89€0°0- 0782°0 12€0°0- 09740 00940 7¥2h0 98240 L206°0 9070°0- 1£80°0 €950 2986°0 €960 0000'+ ol bx
€500 20600~ | 89220 | 6500°0- 005H0 +H5910 PHLLO 09910 | 89820 | 2900°0- 0veL0 V€S0 | «l0E60 | 462560 | 4+/996°0 0000+ d!
86010 71€0°0- €892°0 59000~ 69510 8810 6LLEO L2110 L80€°0 ¥0L0'0- €erL0 04850 28.6°0 51660 06.6°0 0000+ ) €x
G9LE0 55000 2860°0 26500 | wbSPO | 4452820 1880°0 w2660 | waPEIE0 | LOLLLO | w0020 | w4EC0E0 | «EBEE0 | «ulGSE0 | wsZVEED | «bPEO | 0000k dl
2LLED 55000 9110 6£50°0- 19v7°0 182°0 #5800 GE6E0 61960 Se61°0 #0020 880€°0 91960 £98¢°0 ¥0SE°0 ££9€°0 0000' o 2
BE2E0 8L0°0 ~EBYZ0 | 95200 | ..G98E0 2010 £1GH0 | w86LE0 | ..01€20 S0E4H0 268H0 | L627H0 | ««896L0 | OLLLO | .«l68LO | .OK8LO | 59990 | 0000' d!
€520 680°0 €€L2°0 65.0°0- /860 66040 72540 50260 8€€2°0 08740 L0640 VN0 9020 91640 59610 00640 28990 | 0000'F ) x
9]0
vy 8Ly Ly 9Ly Sly 115'¢ (45 25'¢ [15'¢ [5' 8y Ly 9 S rx £x ex x N9 eleyp

'sJg1oeieyd Jaylopue plalA usamiaq uonelailod oidAjousb pue oidAlousyd :L-ajqeL



Path and correlation analysis in elite landraces of maize genotypes

194

%) ¥e Jueoyudls ,,

% Buibpo1=g1 X ‘s1001 doid jo "ON=/ X ‘Xepul isereH=9}X ‘pleif [eaifojoig=G X ‘lue|d 1ed pjoik urein=r | X ‘Jelewelp qod=g| X ‘Yuib weig =z|X ‘Wblem je3=| | X ‘Wblemureln-001=01X ‘1es jod smol jo JaquinN

=X ‘Uibuay Jeg = gx ‘Anjew o} skeq = 2x ‘Bunyis a2 Jad g 03 sheq = 9x ‘Buijasse Jusd Jad g 01 sAeq = GX ‘Uoneniul Jamoy} ajews) 0} SAeQ = X ‘UolenIul Jamoj} ajew 0} skeg= gX ‘punolf woly biay Je3 = gx ‘Wbiay Jueid= | X
81960 - ‘G6L1°0 — 1089ye [enpisey

€89¢'0- | €020°0- | 9¥000 | €v.0°0- | €iYLO- | €0000- | F1200- | 6L¢0°0- | ¥€000- | ¥200°0- | S000'0 16000 | 8200°0- | 0S00°0- | €€000 | 6LLO0 | 00000 | 0L0O0 81X

09ve'0 | 61000- | 06¥0°0 | OI8L0 | 000+0 ¢0000 | ¥1000 ¢lS00 | €000 | £S00°0- | <¢0000- | 6¢c00- | GO0 | 9LOLO | 19¢0°0- | GLOKO- | 80000 | €€00°0 LIX

Gese'0 | /2000- | /G100 | 8¥9S'0 | 6¥92°0- | 10000 | 0910°0- | }6¥00 | 0000 | /8000 | €2000 | 8/00°0 | 22000- | ¥GL0°0- | ¥€000 | #2000 | ¥0000- | 6000°0- 9IX

0420 000 | 69000 | OLke'0- | 16040 | 0LOO0 | S6c00 | €99L°0 | €6000 | €c000- | 9000 | I6L0°0- | €LLO0 | 00800 | vELO'O- | €6G0°0- | €000 | Z¥0O'0 SIX

08090 | 8¢000 | €9000 | Z€¢00 lely'0 | L1000 | £L000 | Sw¥LO 09000 | ¢S000- | 96000 | €2L00- | <¢klO'0 | 6¥80°0 | Z¥I0O- | 9/90°0- | 02000 | €L000 €IX

00.&'0 | ¥8000 | €L0O00 | GZZLO- | €0L¥O | €0000 | 60500 | 6200 | €v000 | ©2000 | 95000 | 2O0LO0- | ¥200°0 | ZL¥OO | ¥LLO'O- | 9¥PO'0- | 90000 | 81000 (454

09260 ¢c000 ¢Lo0 | 6€2k0 | ¥LeS0 L1000 | 99100 | 9€eC0 | ¥OLO'O | 8OO0~ | 06000 | 09L0°0- | LELOO 800 | 8LI00- | €990°0- | £c000 6€00°0 LIX

19990 000 | 96000 | 8200 | G¥8E0 | 90000 | 82L00 | SSELO LLI0'0 | 0L00°0- | 85000 | 0920°0- | €100 | 2lgb’0 | 8Le00- | ZLIO'O- | S2000 | 82000 01X

9/v€'0 | ¢¢000- | S2l00 | Z6lC0 | 86900 | Y0000 | 0S00°0- | 9080°0 | 80000 | ¥¢200- | 2L000- | €LL00- | 0E000- | 8LOO'0- | LEOOO | 6€000 | €LO00 | 81000 6X

Ge9¥'0 | S000°0- | 90000- | F0L0'0 | S0SC0 | €000°0 G100 2901’0 | €9000 | ¥LOOO | 88L0°0 | 6800°0- | ¥Z00°0 | 99900 | £/00°0- | 2¥S0°0- | ¥LO0'0 | €200°0 8X

€60L°0 | <¢c000 | 9€L00 | ¥ESO0- | ¥EQL'0 | €0000 | €900°0 Fe¥0'0 | ¥S000 | 1€00°0- | 02000 | 6280°0- | LLEO'0 | €2€2’0 | <¢090°0- | LOLe'0- | 1c000 | 81000 LX

vivL’0 | 01000 L€L0'0 | 1€e00- | ¥8FL'0 | ¥0000 | 69000 | 8S¥0'0 G000 | <2000 | 92000 | 9#00- | ©eS0'0 | 98860 | 9060°0- | 00L€0- | S200°0 G200'0 9X

l€2'0 | €0000 | £Lel00 | ¢cc00- | 9¥vL'0 | 0000 | 29000 | 6.¥0°0 | G¥000- | 10000 | Le000 | L6¥Y0'0- | LE€GO'0 | ¥C6E0 | 8680°0- | €4L€°0- | Le000 | €200°0 )4

66200 | L0000 6€100 | 60c00- | SEO0LO | €0000 | €9000 | £820°0 25000 | 60000 | 91000 | €S¥0°0- | ¥ES00 1€8€°0 | 0260°0- | €0/£°0- | ¥2000 | %2000 ¥X

€60L°0 | 90000 | 2€LO'0 | 9€00°0- | gchLL'O | €000°0 | 09000 | 98€0°0 | €9000 | 20000 | £2000 | 29¥00- | 0€S00 | ¥I6E0 | 00600- | €8LE'O- | G2000 | €200°0 €X

LLZE'0 | 10000- | 99000 | ¥0€00- | €910 | SG0000 | €¥00'0 | 08800 | €9000 | €¥000- | 8€000 | 99¢0°0- | 96100 | 9IGLO | 0¢v00- | ¥.€L°0- | 6900°0 | 08000 ¢X

98¢0 | 91000- | ¥ELOO | 82¥0°0- | 8.0 ¢0000 | 82000 | ZI£00 0¥00'0 | €€00°0- | 96000 | ¢cl00- | LHIOO ¢G/0'0 | 1810°0- | 81L0°0- | 9¥000 | 02100 X

viX 81X LIX 91X GIX €1X ¢iX HEX 01X 6X 8X LX 9X ax vX €X X X

"JUBI01}900 uoneaLI00 didAloush uo paseq UBIDIB0D Yled :g-dlqel



Jha et al., 195

materials used in the study comprised of 62 desi maize
varieties (JLM 1, JLM 2, JLM 3, JLM 4, JLM 5, JLM 6,
JLM 7,JLM 8, JLM 9, JLM 10, JLM 11, JLM 12, JLM 13,
JLM 14, JLM 15, JLM 16, JLM 17, JLM 18, JLM 19, JLM
20, JLM 21, JLM 22, JLM 23, JLM 24, JLM 25, JLM 26,
JLM 27, JLM 28, JLM 29, JLM 30, JLM 31, JLM 32, JLM
33, JLM 34, JLM 35, JLM 36, JLM 37, JLM 38, JLM 39,
JLM 40, JLM 41, JLM 42, JLM 43, JLM 44, JLM 45, JLM
46, JLM 47, JLM 48, JLM 49, JLM 50, JLM 51, JLM 52,
JLM 53, JLM 54, JLM 55, JLM 56, JLM 57, JLM 58, JLM
59, JLM 60, JLM 61, JLM 62) and 2 checks JM 216 and
HKI 1344 collected from different parts of M.P. Sowing
was done on 1% week of January.

Observations were recorded on five competitive
plants in each genotype per replication and mean
values plant basis were obtained. The data were used
to carry out Path coefficient analysis (3, 4) and
Correlation analysis. In order to find out the association
among yield and its components and to sort out the
traits that are directly or indirectly contributing towards
yield.

RESULTS AND DISCUSSION

Most of the characters are associated with each other
but the extent of correlation values varies with different
characters pairs. A positive correlation between the
desired characters is favorable to the breeder as it
helps in selection. However, a negative correlation
hinders the recovery of the recombinants in both
characters. In such a situation any strong selection
applied to a character also bring about change in other
character.

A perusal of phenotypic correlation coefficients
worked out in the present study revealed that among
the 18 component characters studied, eleven traits had
significant positive correlation with grain yield per plant.
Based on the strength of correlations, these eleven
traits were ordered as ear weight followed by biological
yield per plant, cob diameter, 100 grain weight, ear
length, ear height from ground, stem girth, harvest
index, plant height, number of rows per ear and
number of prop roots. In the previous studies, (5) for
ear weight; (6) for ear diameter. (7) for 100-grain
weight, ear length, kernel rows per cob, biological yield
per plant and harvest index; (8) for ear length, (9) for
plant height and ear height from ground; (10) for
number of rows per ear have also reported high

positive phenotypic correlations with grain yield per
plant.

Hundred grain weight showed significant positive
correlation with twelve traits viz., ear weight, stem girth,
cob diameter, biological yield per plant, plant height,
ear height from ground, days to flower initiation male,
days to flower initiation female days to 50% male
flowering, days to 50% female flowering, days to
maturity, and ear length (0.3066) while significant
negative inter-correlation was also recorded for this
trait with lodging %

Ear weight showed significant positive correlation
with six traits viz. cob diameter, biological yield per
plant, plant height, ear length, 100 grain weight and ear
weight, while significant negative inter-correlation was
recorded for this trait with harvest index and lodging %.

Biological yield per plant registered significant
positive correlation with 11 traits viz. plant height, ear
height from ground, days to flower initiation male, days
to 50% male flowering, days to 50% female flowering,
days to maturity, ear length, 100-grain weight, ear
weight, stem girth and cob diameter. While the trait
registered only significant negative correlation with
lodging %.

Harvest index registered significant positive
correlation with 3 traits viz. number of prop roots, ear
weight and number of rows per ear while the trait stem
girth registered only significant negative correlation
harvest index.

Lodging % registered only significant negative
correlation with biological yield per plant, stem girth,
and 100 grain weight.

In the present investigation, positive correlation
coefficient between any two characters suggested that
they can improve simultaneously and improvement in
one will automatically improve the other. However,
such simultaneous improvement is not possible for
those traits that are negatively correlated. Therefore
such traits can be improved by indirect selection.

Path coefficient analysis is the most widely used
biometrical technique in plant breeding. The
information obtained from this technique, also helps in
making selection based on component characters of
yield. It helps in understanding the cause of
association between two variables. It determines the
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direct effect of various characters on yield and also
indirect effects via other components characters and
provides the selection of superior genotypes.

In the present investigation path coefficient
analysis has been performed at genotypic and
phenotypic level taking seed yield per plant as
dependent variable. In general genotypic direct and
indirect effects were slightly higher in magnitude as
compared to phenotypic effects.

In the present study biological yield per plant,
harvest index, days to 50% male flowering, and ear
weight, had positive direct effect on grain yield per plant
hence direct selection for such traits may be rewarding
in other words these traits should be given importance
while practicing selection, aimed at improvement of
seed yield per plant in maize.

The high positive direct effects of biological yield
per plant and harvest index were reported by (11).
While high positive direct effects of ear weight and days
to 50 per cent tasseling were also substantiated by (12)
while reversely (7) observed negative direct effect of
days to 50 per cent tasseling on grain yield per plant
The above findings indicated that the above characters
may be given prime importance in a selection
programme for grain yield improvement in maize, as
this character exhibited high direct effect on grain yield
per plant.

The above findings indicated that the ear weight
and biological yield per plant alone may be given prime
importance in a selection programme for grain yield
improvement in maize, as this character exhibited
strong positive correlation as well as high direct effect
with grain yield per plant. However days to male flower
initiation had direct negative effect on grain yield/plant.

In general biological yield per plant and harvest
index exhibited high indirect positive effect on grain
yield per plant via other traits Mainly days to male
flower initiation exhibited high indirect negative effect
on grain yield per plant via other traits. Majority of
indirect effects of various independent traits via other
traits were extremely low of either signs. Hence in the
selection programme these indirect effect must be
given due importance.

The study on correlation and path coefficient
revealed that the traits biological yield per plant,
harvest index and ear weight showed positive and
significant correlation with seed yield per plant as well
as it have direct effect on seed yield . Thus these traits
might be considered for selecting the high yielding
genotypes.
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