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ABSTRACT An investigation was carried out using forty maize genotypes belonging to grain maize, baby corn, sweet

corn, pop corn and quality protein maize, to study the measures of symmetry (skewness), which is a descrip-
tive statistics. The third order statistics, skeweness revealed that nine traits were skewed negatively and sixteen traits were skewed
positively, indicating additive and non additive gene action respectively.

Introduction:

Maize is the third most important food crop next to rice and
wheat. It is the staple diet of low income families in several parts
of India. About 66 per cent of the maize produced in the globe is
used as feed, 17 per cent as food and as industrial produce and
the remaining as seed. It has several industrial uses and is one
of the crops whose advantageous features were realized and ex-
ploited from time immemorial (CIMMYT, 2000).

Crop improvement in maize has passed through several phases.
Selection as a method of breeding probably dates back to the
beginning of domestication (Mukherjee, 1997). Other breeding
methods for maize improvement are mass selection, ear to row
selection, varietal hybridization, development of synthetics and
composites and heterosis breeding. Among these methods, va-
rietal hybridization, development of synthetics, composites and
hybrids, which take advantage of the allogamous nature of the
crop, have gained much importance.

Generally all of our current quantitative genetic theories are
based on first and second order statistics. Fisher et al, (1932)
emphasized the usefulness of third order (skewness) statistics
in the study of quantitative traits. Hence a study was conducted
in maize, to study the measures of symmetry (skewness), which
is a descriptive statistics.

Materials and methods:

A collection of forty maize germplasm belonging to grain maize,
baby corn, sweet corn, pop corn and quality protein maize were
selected at random, but keeping in view that they represent the
different types of maize, classified based on the grain charac-
ters and chemical composition (Table 1). The selfed progenies
of the selected genotypes were raised at the Millet Breeding Sta-
tion, TNAU in a randomized block design with two replications.

Table 1. List of genotypes used for the

study
SL Genotype Type SLNe Genotype Type
No
1. |CO1 Grain maize 2l. |USCS Sweet corn
2. | UMC-12 Grain maize 2. |USCT Sweet corn
3 | UMC13 Grain maize 23, |USCH Sweet corn
4, |UMH-13 Grain maize 24, | USC-10 Sweet corn
5. | UMH-26 Grain maize 25, | QPM9114 QPM
6. | UMH-40 Grain maize 26. | QPM9120 QPM
7. | UMH-42 Grain maize 27. | QPM9122 QPM
8. |COHQIH4 Grain maize 28. | QPMI9127 QPM
9. |COBC1 Baby corn 29. | QPM3 QPM
10. | BC-Local Baby corn 30. | QPMA4 QPM
1. |BC-5 Baby corn 31. | QPM3 QPM
12. |BC-7 Baby corn 3. |QPM-§ QPM
13. |BC§ Baby corn 33 |[91PC Popcorn
14. | 2KBC-6 Baby corn 4. |9102PC Popcorn
15. | 2KBC-7 Baby corn 35 |9M03PC Popcorn
16. | 2KBC-§ Baby corn 36. |UPC-1 Popcorn
17. |USC-1 Sweet corn 37. |UPC2 Popcorn
18. | USC-2 Sweet corn 38, |UPC3 Popcorn
19. | USC-3 Sweet corn 39, | Bangalore Popcorn | Popcorn
20. | USC4 Sweet corn 40. | Amber Popcorn Popcorn

Observations for twenty five quantitative characters viz., Days
to 50 per cent tasseling (Dt), Days to 50 per cent silking (Ds),
Plant height (H), Ear height (Eh), Leaf number (Ln), Number
of leaves above the upper most cob(Lac), Leaf length (L), Leaf
width (Lw), Tassel length (TI), Tassel branch (Tb),Cob length
(Cl), Cob diameter (Cod), Number of grain rows per cob (Gr),
Number of grains per row (Gpr), Number of grain per cob (Gpc),
Hundred grain weight (Sw), Grain yield per plant (Y), Weight
of the cob (Wc), Shelling percentage (Sp) and Days to maturity
(Dm), were recorded on five randomly selected plants for each
genotype in both the replications. Data of all these traits were
recorded as per the NBPGR descriptor. Total Sugar, Starch Con-
tent, Carotene content, Crude protein content and Oil content
were also estimated in two replicates.

The mean values of the genotypes for twenty five characters
over two replications were subjected to descriptive statistics
analysis using STATISTICA package.

Results and Discussion

The gene action for the quantitative traits in the germplasm col-
lection of maize was found out based on the frequency distribu-
tion of traits through skewness which is a third order statistics
skewness describes the degree of departure of a distribution
from symmetry. Skewness could result when certain combina-
tions of genes are lethal, presence of incomplete linkage of cer-
tain genes, presence of epistasis and one gene has a much larger
effect than others.

Sign of skewness helps us to draw the conclusion about the gene
action for a particular trait. The positive skewness indicated the
presence of complementary epistatic gene action for that trait.
The gain is slower with the mild selection and faster with in-
tensive selection for that particular trait. The negative skewness
indicated the presence of duplicate epistatic gene action and the
gain is faster with mild selection and less rapid with intense se-
lection. (Snape and Riggs, 1975).

The data recorded on twenty quantitative and five biochemical
characters were subjected to descriptive statistics and proper-
ties of quantitative traits such as measures of central tendency
(mean, median and mode), measures of dispersion or variabil-
ity (range, variance, standard deviation and standard error) and
measures of symmetry (skewness) were analysed and their re-
spective values are furnished in the Table 2.

This third order statistics exhibited maximum positive value for
oil content (1.72) and minimum positive value for shelling per-
centage (0.004). In the negative direction it showed maximum
value for tassel branch (-0.59) and minimum value for number
of grain rows per cob (-0.09).

Out of the twenty five characters investigated, nine traits viz., leaf
number, number of leaves above the uppermost cob, leaf length,
leafwidth, tasselbranch,coblength,cobdiameter,numberofgrain
rows per cob and carotene content showed negative skewness
values . Hence in the frequency distribution curves, most of the
genotypes for these traits were distributed in the right hand di-
rection (Figure 1 and 2). This indicates the presence of additive
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gene action for these traits and hence they can be utilized as-
selection criteria while selecting the parents for hybridization
programmes.
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Fig 1. Frequency distribution of 40 maize genotypes for cob
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Fig 2. Frequency distribution of 40 maize genotypes for
carotene content

The remaining sixteen characters such as days to 50 per cent
tasseling, days to 50 per cent silking, plant height, ear height,
tassel length, number of grains per row, number of grains per
cob, hundred grain weight, grain yield per plant, weigh of the
cob, shelling percentage, days to physiological maturity, total
sugars, starch, protein content and oil content were skewed
positively. Thus in the frequency distribution curves most of the
genotypes were distributed in the left direction (Figure 3 and
4), indicating the presence of non additive gene action for these
characters. These positively skewed characters can be used as
selection indices for selecting the line for development of com-
posites and synthetics in maize.
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Fig 3. Frequency distribution of 40 maize genotypes for
grain yield per plant

Conclusion

The third order statistics, skeweness revealed that nine traits
were skewed negatively and sixteen traits were skewed posi-
tively, indicating additive and non additive gene action respec-
tively. Characters with additive gene action such as cob length,
cob diameter, leaf number, leaf length, leaf width etc can be used
as selection criteria for selection of parents for hybridization
programme. Whereas the characters with non additive gene
action such as plant height, ear height, number of grain rows
per cob, number of grains per row etc can be used as selection
indices for selecting lines for development of composites and
synthetics.

Fig 4. Frequency distribution of 40 maize genotypes for oil
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Table 2. Descriptive statistics of 25 characters in 40 maize
genotypes

Characters | Mean | Median | Minimum | Maximum | Range | Variance | S.D S.E | Skewness

Dt (5746 (5725 5300 6300 1000 445 20033067
Ds 6003 5075 5600 6600 1000 579 241 038 040
H 1420 1885 9470 16730 7260 40316 2008 318 077
Eh 6025 5630 3500 10000 (6500 22853 1512 (239 | 0.62
Ln (1251 1255 [950 1430 480 LIS 108 017 057
Lac 508 320 [360 620 260 032 05T 009 057
LI 59273 3865 4600 7160 2560 3863 622 098 017
Lv 7600 758|330 940 410098 099 016 026
T 2895 2793 (250 3740 (490 1373 371 059 055
Th 1658 1675 (1060 2040 980 |5.03 224 (036 059
1338 1349 888 1685|798 443 211 033 020
Cod 374 380 24 518 275 043 066 (000 016
Gr 1483 1500 100 1890 790 215 147023 00
Gpr 2672 2605 (1900 3700 1800 1987 446 (071 041
Gpe 35821 35430 21670 49220 27550 506382 |7L16 |1125 | 0.01
Sw 1906 1782 |IL6+ 2820|1657 2065 465 (074 022
Yo7 B0 (387 (L6 8777 095422 2637 417066
We 7207|6418 2937 13139 10202 908.06 3043 477 | 0.58
Sp 8229 8230 [7A07 8.8 (1335 (694 264 042 | 0.004
Dm 10368 10325 9800  |1ILO0 1300|760 276 044 094
Sug 432 293 (170 850 680 673 259 041 |0M
St 7390 7560 6295 (8840 2545 3331 577 091 006
Car (066 067|030 096 066 002 003 (002 012
Pro 141 108|949 B4 393 [LI8 w017 026
ol 240 231 089 537 8097 098 016 |17
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