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rainyieldin maizeisacomplex character controlled

by many factors. The knowledge of the degree of
relationship between yield and yield component characters
will aid the breeders to launch successful crop
improvement programmes. Grain yield per plant had
highest positive and significant genotypic correlation with
cobweight, dry matter yield per plant, leaf breadth, harvest
index, leaf areaper plant, number of grainsper row, stem
girth, ear height, 100- grain weight, shelling percentage,
plant height, cob length, leaf length, cob girth, number of
rows per cob, number of leaves per plant. Daysto 50 per
cent tasseling and days to 50 per cent silking recorded
significant and negative association with grain yield.
Protein content and oil content showed positive and non-
significant association withyield.

Maize (Zea mays L.) is the third important major
cereal crop inthe world after rice and wheat. Maize has
several usesfor human consumption, industrial purposes
and animal feeds. Grain yield in maize is a complex
character controlled by many factors. The correlation
analysis is usually taken up to measure the relative
magnitude of influence of each of thisindependent variable
onadependent variablelikeyield. Selection for desirable
genotypes should be made based on grain yield and also
other yield component characters which influence the
yield. It has been generally accepted that correlation
between different character pairs represents a co-
ordination of physiological processes, which is often
achieved through favourable gene linkages (Mather and
Harrison, 1949). Knowledge of the strength and type of
associationisanimportant prerequisitefor theformulation
of breeding procedures (Breese and Haywards, 1972).
Theknowledge of thedegree of rel ationship betweenyield
and yield component characters will aid the breeders to
launch successful crop improvement programmes. This
review briefly deal s about the association between grain
yield and yield attributing traits.
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Correlation between yield and growth attributes:

Tyagi et al.(1988) and Basheeruddin et al. (1999)
reported that number of leaves per plant was associated
positively and significantly with grain yield per plant.
Malhotraand K hehra (1986), Sahaand M ukherjee (1993),
Singh and Singh (1993) and Umakanth and Khan (2001)
reported positive correlation of cob girthwith grainyield
per plant. Cob girth was positively and significantly
correlated with all other traits except daysto 50 per cent
tasseling and daysto 50 per cent silking.

Correlation between yield and yield attributes:

Dornescu (1973) reported that grain weight per ear
was mainly dependent on ear weight. Probrecky (1976)
concluded that yield depended primarily on the number
of grains per plant, which in turn depended mainly onthe
number of grainsin the row. Ear length had been agood
indicator of thistrait. 1000-grain weight and the number
of rows in the ear were uncorrelated with grain yield.
Utkhede and Shukla (1976) revealed highly significant
positive genotypic and phenotypic correlation between
yield and number of grain rows per ear, weight of ear,
ear height and ear length. Ear height and dry ear weight
contributed substantially toyield. Singh and Nigam (1977)
found that grain yield was positively and significantly
correlated with yield components. Zaika et al. (1978)
reported fairly high correlation between mean ear weight
and ear diameter and yield was closely correlated with
mean ear weight.

Sahaand M ukherjee (1985) observed that grainyield
per plant was significantly correl ated with ovul es per ear,
ovules per row, grains per ear, grains per row and 100-
grainweight. Malhotraand Khehra (1986) concluded by
studying 256 genotypes that grain yield was positively
correl ated with the yield componentslike ear length, ear
circumference, number of rows per ear, 1000-grain weight,
shelling percentage, daysto silking, ear height and plant
height. Singh et al. (1987) reported that 1000-grain weight
and number of grains per ear were the most important
components of yield, having the greatest and most direct
effects. Yield was positively and significantly correlated
with al other characters. Tyagi et al. (1988) intheir study
of correlation coefficientsand path analysis haveindicated
that components effecting grain yield were ear weight,
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ear length, plant height, kernels per row and 100-kernel
weight in that order of importance. They reveaed that
the early maturing plants had relatively lower yield.
Therefore, the breeder has to compromise between the
yield and early maturity. Muthiah (1989) reported that
cob weight was having the maximum correlation with grain
yield. Mahgjan et al. (1990) reported that kernel yield
was positively correlated with ear length, number of
kernels per row and plant height and they suggested that
selection for these traits will be useful in selection and
improvement in maize.

Paramathmaet al. (1992) observed fodder yield was
highly and positively correlated with plant height, stem
girth, leaf breadth and leaf number. Rahman et al. (1995)
reported that grain yield was significant and positively
correlated with plant height, ear height, number of grains
per ear and 1000-grain weight. Satyanarayana (1996)
reported that grain yield was positively correlated with
kernels per row, kernel rows per ear, ear length, ear girth
and 100-grain weight. Kumar and Kumar (1997) noted
that the val ues of genotypic correlationweredightly higher
than the corresponding phenotypic values. Significant
positive correlation was recorded for plant height, days
to 50 per cent silking, ear length and ear weight with yield
per plant. Jin and Wang (1997) recorded that 1000-kernel
weight, rows per ear, ear diameter, kernels per row and
kernel per cent had highest correlation withyield. Guirong
et al. (1997) obtained direct correlation between yield
and 1000-grain weight, rowsper ear, ear diameter, kernels
per row. Annapurnaet al. (1998) showed that seed yield
was positively and significantly correl ated with plant height,
ear height, number of seeds per row, number of seed
rows per ear, number of seeds per ear and test weight.

Manivannan (1998) reported ear girth, kernel rows,
1000 seed weight, kernels per row and ear length had
significant and positive correlation with seed yield. He
further concluded that ear girth and kernel rows should
be given more importance while formulating selection
indices for yield improvement in maize. Khakim et al.
(1998) reported that grain yield was positively correlated
with plant and cob height, |eaf area, ear number, ear length,
row number, grain number per row, cob weight, 1000-
grainweight, total proteinyield and oil content. You et al.
(1998) noted that the number of kernel rows per ear was
positively correlated with number of kernels per row.
Gautham et al. (1999 a) showed that grain yield was
positively correlated with ear length, ear girth, grain rows,
1000-grain weight, plant height and ear height. Gautham
et al. (1999 b) suggested that maximum correlation of
grainyield was obtained with number of kernels per row
followed by leaf area, plant height, tassel length and cob
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length. Mani et al. (1999) observed that grain yield per
plant had highly significant and positive correlation with
ear weight, ear height and 100-grain weight, where the
highest significancewaswith ear weight per plant. Firoza
Khatum et al. (1999) reported that grain yield per plant
was positively and significantly correlated with 1000 grain
weight, number of kernels per ear, ear girth and ear
insertion height.

Rather et al. (1999) observed that days to 50 per
cent silkingwere positively correlated with ear height and
grainyield. Netaji et al. (2000) noted that thegrain yield
per plot was significantly and positively correlated with
50 per cent tasseling, silking and dry husk. Umakanth et
al. (2000) observed that grain yield was positively
correlated with plant height, 1000-grain weight and kernels
per ear. But days to 50 per cent silking had negatively
correlated withyield. Vaczi et al. (2000) noticed that grain
yield was significant and positively correlated to ear
weight, ear circumference, ear diameter, kernel weight,
number of kernels per row.

Nigussieand Zelleke (2001) reported that the positive
correlation wasfound for grain weight and prolificacy and
negative correlation found in days to tasseling and
prolificacy. Pradeep Kumar and Satyanarayana (2001)
concluded that grain yield was positively associated with
plant height, ear height, ear girth, number of seed rows per
ear and test weight. Umakanth and K han (2001) observed
that grain yield per plot showed significant and positive
correlation with ear girth, ear length, plant height and 100-
seed wel ght. Kayal vizhi (2002) noticed that grain yield had
significant and pogitive correlation with grains per row, plant
height, ear diameter, daysto 50 per cent silking, tasseling,
ear height, ear length and 100-grain weight. According to
Kabdal et al. (2003) the grain yield is significantly and
positively correlated with plant height, ear height and ear
length. Sriani Sujiprishati et al. (2003) observed that grain
yield of the hybridswas most highly correlated with grain
weight and grain weight per ear. Flowering and maturity
characters were negatively correlated with 100-grain
weight, and grainyield. Betrainet al. (2003) found that the
grainyield for hybridswas positively correlated with mid
parent heterosis and high parent heterosis.

Correlation between yield and quality attributes:
Maize oil isarich source of nutritive oil with least
detrimental effect on human health. The energy value of
corn oil is approximately 2.25 times that of starch. It
appears that the oil content of the corn grain may be
increased as much asthree per cent without lossinyield.
Protein content and oil content was positively and non-
significantly correlated with yield. Krishnaveni (1983)
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observed that protein content ranged from seven to 12
per cent and the protein val uesexhibited ahighly significant
negative correl ation with r-value 0.639. Tomov and Ivanov
(1988) showed that correlation coefficient between grain
yield and protein content waslow in hybrids. Lico (1989)
indicated that by crossing thelines containing 11 per cent
protein with testers containing nine per cent protein
resultedin highyielding hybridswith 1-1.5% moreprotein.
Dwivedi and Godawat (1994) found positive and
significant correlation of protein content and oil content
with grain yield. Protein content was positively and
significantly correlated with number of leaves per plant,
leaf breadth, leaf area per plant, cob girth and number of
grainsper row. Oil content was positively and significantly
correlated with daysto 50 per cent tasseling, |eaf breadth,
leaf areaper plant, cob length and cob girth. Tomov and
Min (1995) observed that asgrain yield increased, crude
protein content decreased with greater maturity.
Sivakumar (1996) studied that the oil was significantly
and positively correlated with protein. Protein was
significantly and negatively correlated with plant height,

grain yield per plot, number of rows per ear, 100-seed
weight, ear girth and ear height. Basheeruddin et al.
(1999) concluded highly significant and positiveinfluence
of plant height, number of leaves, leaf area, crude protein
content, stemgirth and ear height onyieldin acorrelation
coefficient study with 80 F, progenies and 12 parents.
Cao Yong Guo et al. (1999) concluded that oil content
alsoincreased seed protein and lysine content significantly
but reduced yield, 100-grain weight, ear weight, grain
weight per ear, plant height and ear diameter. Kumar and
Kumar (2000) reported positive and significant correlation
of ail content with grainyield per plant. Theoil contentis
positively correlated with lateness and negatively
correl ated with number of seed rows per ear, number of
seeds per ear and 100-seed weight. Crude protein was
negatively correlated with total starch. Okoruwa (1999)
reported significant differencesamong cultivarsfor 1000-
kernel weight and chemical propertiesviz, starch, protein,
fat and total sugars. Paztor et al. (1998) observed that
anincreasein 1000 kernel weight was accompanied by a
risein the starch and protein content.

REFERENCES

Annapurna, D., Khan, K.H.A. and Shaik Mohammad, (1998).
Genotypic phenotypic correlations and path
coefficient analysis between seed yield and other
associated charactersintall genotypesof maize. Crop.
Res., 16: 205-209.

Basheerudin, M., Reddy, M.B. and Mohammed, S. (1999).
Correlation coefficient and path analysis of
component charactersinfluenced by the environment
of foragemaize. Crop Res. (Hisar)., 17(1): 85-89.

Betrain, F.J., Ribaut, .M., Beck, D. and Gonzalez de Leon, D.
(2003). Genetic diversity, specific combining ability
and heterosis in tropical maize under stress and non
stress environments. Crop Sci., 43:; 797-806.

Breese, E.L. and Haywards, M.O. (1972). The genetic basis of
present breeding methodsin forage crops. Euphytica,
21: 324-336.

Cao Yong Guo, Kong Fanling and Son Ton Ming. (1999). Effects
of populationsimprovement for high oil content maize
and selection method evaluation. J. China agric.
Univ., 4: 83-89.

Dornescu, A. (1973). Heterosis of yield componentsin maize.
Pl. Breed. Abstr., 43(12): 9568.

Dwivedi, R. and Godawat, S.L. (1994). Correlation between
quality and ear/yield traitsin maize (Zea maysL.) and
their path coefficient analysis. Madrasagric. J., 81(3):
125-127.

[Internat. J. Plant Sci., Jan. - June, 2010, 5 (1)]

Firoza Khatum, Sajeda Begum., Abdul Motin, Surgja Yasmin
and M.R. Idlan. (1999). Correlation coefficient and
path analysis of some maize hybrid. Bangladesh J.
Bot., 28: 9-15.

Gautham, A.S., Mittal, R.K. and Bhandari, J.C. (1999a).
Correlation and path coefficient analysis in maize
(Zea mays L.). Ann. Biol. (Ludhiana), 15(2): 193-
196.

Gautham, A.S., Mittal, R.K. and Bhandari, J.C. (1999b).
Correlation and path coefficient analysisin maize (Zea
maysL.). Ann. agric. Bio-Res., 47(2): 167-171.

Guirong, W., De. Shui, Z., Decai, C. and Yi, Y.C. (1997). Genetic
analysis of various yield components of maize
hybrids. J. Shandong agric. Univ., 28: 33-36.

Jin, Y. and Wang, S.H. (1997). Effect of plant typeongrainyield
of maize hybrid, grown in different densities. J.
Northeast agric. Univ., 4: 23-26.

Kabda, M K., Verma, S.S.,Ahmad, N. and Panwar, U.B.S. (2003).
Genetic variability and correlation studies on yield
and its attributing characters in maize. Agric. Sci.
Digest., 23(2): 137-139.

Kayalvizhi, G. (2002). Genetic analysis of yield components
and quality traits in maize (Zea mays L.). M.Sc.
Thesis. Tamil Nadu Agricultural University,
Coimbatore, India

O®HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE®



M.PREMLATHA ano A. KALAMANI 379

Khakim, A., Stoyanova, S. and Tsnakova, G. (1998). Establishing
the correlation between yield and some
morphological, reproductive and biochemical
characteristics on maize. Rasteniev’dni Nauki, 35(6):
419422

Krishnaveni, S. (1983). Biochemical constituents of certain
promising maize cultures Madras agric. J., 70: 139-
140.

Kumar, A. and Kumar, D. (1997). Correlation studiesin maize
(Zea mays L.). Annals Biology (Ludhiana), 13(2):
271-273.

Kumar, N.M.V. and Kumar, S. (2000). Studies on characters
association and path coefficient for grain yield and
oil contentin maize (ZeamaysL.). Ann. agric., Res.,
21:73-78.

Lico, A. (1989). Heterosiseffect of protein and oil traitsin some
Albanian maizelines and hybrids produced from them.
Buletini — | — Shkencare — Bujgescore, 28: 28-31.

Mahagjan, V., KhehraA., Dhillon, B.S.and Sharma, V.K. (1990).
Interrelationship of yield and other traits in maize
monsoon and winter season. Crop Improve., 17: 128-
12

Malhotra, V.V. and Khehra, A.S. (1986). Genotypic variation
and covariation in indigenous germplasm of maize.
Indian J. agric. ci., 56(12): 811-816.

Mani, V.P, Singh, N.K., Bish, GS. and Sinha, M.K. (1999).
Variability and path coefficient study in indigenous
maize (Zea mays L.) germplasm. Environ. & Ecol.,
17(3): 650-653.

Manivannan, N. (1998). Character association and component
analysisinmaize. Madrasagric. J., 85(5/6): 293-294.

Mather, K. and Harrison, B.J. (1949). The manifold effect of
selection. Heredity, 3: 1- 52.

Muthiah, A.R. (1989). Genetic analysis and inheritance of
sorghum downy mildew resistancein maize (Zea mays
L.). Ph.D. Thesis, Tamil NaduAgricultural University,
Coimbatore, India.

Netaji, S.V.S.R.K., Satyanarayana, E. and Suneetha, V. (2000).
Heterosis studies for yield and yield component
charactersinmaize. Andhraagric. J., 47(1& 2): 39-42.

Nigussie, M. and Zelleke, H. (2001). Heterosis and combining
ability inadiallel among eight elite mai ze populations.
African Crop &ci. J., 9(3): 1-3.

Okoruwa, A.E., Kling, J.G. and Maziya — Dixon, B.B. (1999).
Physical, chemical and water absorption properties

of improved, tropical, open pollinated maize cultivars.
African Crop <ci. J., 7: 153-163.

Paramathma, M., Surendren, C. and Dhanakodi, C.V. (1992).
Association of yield components in forage maize
inbreds. Madrasagric. J., 79(8): 440-443.

[Internat. J. Plant Sci., Jan. - June, 2010, 5 (1)]

Paztor, K., Gyori, Z. and Szilagyi ,S. (1998). Changesin the
protein, starch, ash, fibre and fat contents of maize
parental linesand hybrids. Noventy texmeles, 47: 271
-278.

Pradeep Kumar. P. and Satyanaryana, E. (2001). Variability and
correlation studies of fall seasoninbred linesof maize.
J. Res. ANGRAU., 29:71-75.

Probrecky, O. (1976). Yield and its componentsin newly bred,
high yielding, grain-maize hybrids. Pl. Breed. Abst.,
47(9): 8403.

Rahman, M.M.,Ali, M.R., Idam, M.S,, Sultan, M.K. and Mitra,
B. (1995). Correlation and path coefficient studiesin
maize (Zea maysL.). Composites. Scientific & Indus.
Res., 30: 87-92.

Rather, A.G, Sheikh., F. A. and Wani, S. A. (1999). Variability
and correlation studiesin maize ( Zea maysL. ) under
rainfed conditions. Adv. Plant Sci., 12: 539-542.

Saha, B.C. and Mukherjee, B.K. (1985). Analysis of heterosis
for number of grainsin maize (ZeamaysL.). Indian J.
Genet., 45(2): 240-246.

Saha, B.C. and Mukherjee, B.K. (1993). Grainyield of maizein
relation to grain forming potential and other traits. J.
Res. Birsa Agrl. Univ., 5: 27-31.

Satyanarayana, E. (1996). Association studies on grain yield
with its yield parameters under turcicum leaf blight
stressinmaize. J. agric. ci., 22(4): 249-251.

Singh, GJ. and Singh, S.M. (1993). Correlationand path analysis
in maize under mid hillsof Sikkim. Crop Improv., 20:
220-205,

Singh, S.P. and Nigam, H.K. (1977). Path coefficient analysis
for yield components in maize (Zea mays L.).
Allahabad Farmer, 48(2): 163-165.

Singh, K., Rao, D.S. and Singh, H. (1987). Correlation and path
coefficient analysis of yield and yield componentsin
maize Ganga Hybrid-5. Haryana agric.Univ.J.Res .,
17(1):64-67.

Sivakumar, N.S.V. (1996). Genetic Studiesonyield, ail, protein
and other associated characters in the crosses
involving high ail linesin maize (ZeamaysL.). M.Sc.
Thesis, College of Agriculture, Rajendranagar, India.

Sriani Sujiprishati, Ghizan Bin Saleh and Eltahir Siddig Ali.
(2003). Heritability, performance and correlation
studieson single cross hybrids of tropical maize. Asian
J. Plant i, 2(1): 51-57.

Tomov, N. and Min, D.N. (1995). Expression of heterosisin
mai ze. Ratstenier Dni-Nauki, 2791: 20-26.

Tomov, N. and Ivanov, S. (1988). Yield and grain protein content
in high protein maize hybrids. Formatsionnyi —
Byulleten Po Kukurze, 7: 151 — 167.

O®HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE®



380 CORRELATION STUDIESIN MAIZE

Tyagi, A.P., Pokhariyal, G.P. and Odongo, O.M. (1988).
Correlation and path coefficient analysis for yield
components and maturity traits in maize (Zea mays
L.). Maydica, 33(2): 109-119.

Umakanth, A.V. and Khan, H.A. (2001). Correlation and path

analysis of grain yield andyield componentsin maize
(ZeamaysL.). J. Res. ANGRAU., 29: 87-90.

Umakanth, A.V., Satyanarayana, E. and Kumar, M..N. (2000).
Correlationand heritability studiesin Ashwini maize
composite. Ann. agric. Res., 21: 328-330.

Utkhede, R.S. and Shukla, P.T. (1976). Path coefficient analysis
and its implications in maize improvement. Egypt J.
Genet. Cytol., 5(1): 164-169.

[Internat. J. Plant Sci., Jan. - June, 2010, 5 (1)]

Vaczi, S., Abd — Mishani, Yazdi — Samadi, B. (2000). Correlation
and path analysis of grain yield and its components
inmaize. Iranian. J. agric. ci., 31: 71 - 83.

You, L.J,, Dong, J.P., Gu, Y.Z. and Ma, L.L. (1998). Target
characteristicsfor improved seed productionin maize
hybrids. J. Henan agric. ci., 10: 3-4.

Zaika, S.P, Likhwar, D.F. and Godz, N.V. (1978). Study of
correlation between quantitative charactersin variety
line and interline maize hybridsin northern regions of
Ukrains. PI. Breed. Abstr., 49(7): 5750.

kkhkkkkk*k
*kkkk

O®HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE®



