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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.

The character association reveals the type, nature 

and magnitude of correlation between yield

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
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9800.0-
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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 1st 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

Jha et al., 195



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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