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ABSTRACT Chemical composition of quality protein_ n;a_izi (fi:lz‘ ::ag:o I;)hiczizd()ﬁ‘lv:: :t:l:‘ltpva:::; ‘:f,l
of normal maize genotypes. Study on nutritional traits indicate . uallty e

i i al maize genotypes compared to QPM genotypes. Howe'ver, pro .eln q_ y e
;:acieletzg (Si’nb/lll.cgumality protfin thiI;e genotypes exhibited nearly two-fold increase in lyzzlln;:?zi 2l
content. In addition to that they had higher starch and fiber content ‘conilpared.t? norm tersges
The QPM genotypes viz. BQPML 5280 and BQPML 5175 were superior in numtlc.)lr)lil garan:;i o
for both quality and quantity. The normal maize lines, BML 40410 and BML7 exhibi e.ﬁsup Sh
quality compared to other genotypes. The seed yield/plant sl.\owed. significant posi e i
with cob length and number of rows/cob, out of 9 yield-attributing tralts Starch and protein con ek o
were negatively correlated, whereas oil and protein content were positively correlated. Seed protein c¢
was negatively correlated with tryptophan and lysine.
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Maize (Zea mays L.) is the third most important
cereal in India after wheat and rice. Currently, it
is cultivated over 8.12 million ha with 19.77
million tonnes, with an average productivity of
2,435 kg/ha [1]. Maize is a good source of
carbohydrates, fats, proteins, vitamins and
minerals, provide nutrients for humans and
animals. However, it has an in-built drawback of
being deficient in two essential amino acids
namely lysine and tryptophan. This leads to poor
net protein utilization and low biological value
of traditional maize genotypes. To overcome this
problem, maize breeders have developed quality
protein maize (QPM) by incorporating opaque-2
mutant gene, which contains nearly twice the
quantity of essential amino acids, namely lysine
and tryptophan, thereby improving the protein
quality. Quality protein maize tastes similar to
normal maize with the same or higher yield
potential and superior nutritional and biological
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was reported to have considerable d
interference with regard to other
parameters [2]. Hence, present investig 3
planned to evaluate the seed yield and
contributing attributes, and nutritional para
among QPM and normal maize genoty
order to know the impact of

MATERIALS AND METHODS

The field experiment was conducte:
Research Centre, Agricultural Research
Acharya N. G. Ranga Agricultural Un
(ANGRAU), Hyderabad, during kharif 2(
randomized block design with three re
Pure seed of ten maize inbred lines incl
QPM (BQPML 5204, 5342, 5175, 5280,
5232) and four normal maize genotypes
40410, 9105, 5016 and 7) were usl
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planting material in the study. Re
package of cultural practices and pl
measures were taken up

commended
ant-protection
during the Crop growth
periﬂd~ The data on days to 509 tasseling and
silk emergence, plant height, cob length and girth
qumber of rows/cob and seeds/row, shellin l
capacity, test weight and seed yield/plant were
recorded. Days to 50% tassel and silk emergence
were recorded on plot basis, whereas data on rest
of the parameters were recorded in 10 randomly
selected plants/cob in each replication of the each
genotype. The shelling capacity was calculated
by the ratio of seed weight (g) after shelling and
total weight of the ear (g) and test weight was
recorded as weight of randomly collected 100
seeds from harvested seed in each genotype and
replication.

Biochemical analyses for nutritional quality
attributes were performed on freshly harvested
seed at Department of Seed Science and
Technology, College of Agriculture, ANGRAU,
Hyderabad, and National Institute of Nutrition,
Hyderabad. Moisture content of seed was
determined as per ISTA rules [3]. Protein, oil and
starch content were determined by using NIRT
(Near Infra red Transmittance) grain analyzer
(Model- Foss Infratech 1241). Fiber content of
maize kernels was estimated by Automatic fiber
analyzer (Model FT 12 Gerhardt) as per the
method suggested by AOAC [4]. Tryptophan
content in maize kernels was estimated Barytic
hydrolysis method as described by Landry and
Delhaye [5]. The lysine content was calculated
by four times the value of tryptophan as
relationship observed between tryptophan and
lysine in maize endosperm protein (approximately
1-4) and tryptophan may be used as a single
parameter for protein quality evaluation [6]. The
field and laboratory data were analyzed by
following randomized block design and
completely randomized design, respectively and
simple correlation coefficients were used to
determine the relationship between seed yield and
yield-attributing and nutritional traits of QPM
and normal maize as per the procedure of Panse
and Sukhatme [7].

RESULTS AND DISCUSSION

Analysis of variance showed significant
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differences in QPMm and normal maize genotypes
for seed yield and yield-contributing traits except
f‘nh length and number of seeds/row, which
indicated sufficient variability in material under
study (Table 1). The data recorded with respect
to mean and range are presented in Tables 1 and
2 and correlations are presented in Table 3

The mean plant height of normal maize lines
(115.95 c¢m) was higher compared to QPM lines
(103.08 cm). Among QPM lines, plant height was
maximum in BQPML 5232 and in normal maize
lines BML 9105 has exhibited the highest plant
height. Interestingly both highest and lowest
values for plant height were observed in normal
maize lines. Plant height is a quantitative trait
which can be influenced by management practices
and genetic background of parental lines. The
study showed that plant height was negatively
correlated with seed yield and association was
not significantly similar to the observation of
Prakash et al. [8], who reported a negative
association in sweet corn. On the contrary, plant
height was positively associated with seed yield
as reported [9].

The days to 50% tasseling was observed with
a range from 62-69 days and a general mean of
65 days among QPM and normal maize
genotypes. Among QPM lines, BQPML 5280,
BQPML 5342 and BQPML 5232 took minimum
number of days for 50% tasseling compared to
other QPM and normal maize genotypes.
Similarly, quality protien and normal maize
genotypes took 67 and 69 days, respectively for
50% silking, indicating that QPM lines were early
to flower. The results indicated that days to 50%
tasseling had negative and non-significant
association with seed yield. The negative
correlation of plant height, days to 50% tasseling
and silking with seed yield indicated the
possibility of identifying high-yielding, short and
early maturing hybrids using QPM inbred lines.

It is evident from the mean data on cob
length that no significant differences were found
among the genotypes for cob length except in
BML 7 which had very long cob length. In QPM
genotypes cob length ranged from 10.06 to 12.20
cm, whereas in normal maize lines it was 10.37-
14.80 cm. Significant differences were found for

Scanned with ACE Scanner




Scanned with ACE Scanner




Nutritional composition of maize genotypes

an performance of QPM and normal maize genotypes for seed nutritional parameters

. Moisture Protein Starch Ol Fiber  Tryptophan Lysine

- content content content content content content content
) W W ) (%) (/100 g protein) (/100 protein)

1.72 0.93 373

1.62 0.93 371

1.89 0.83 333

230 0.80 3.20

0.69 281

3.02

0.53 212

181
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Fig. 1. Nutritional composit

has exhibited significantly high oil content (6.20%)
than others. Among all genotypes, BOPML 5280
exhibited high fiber content (2.32%) and BML
9105 exhibited low fiber content (1.49%) (Fig. 1)

The genotypes, BQPML 5280 and BQPML

ion of quality protein maize (QPM) and normal maize genotypes

5175, of QPM & BML 40410 and BML 7 of
normal maize were found to be superior in all
the nutritional parameters evaluated for both

quality and quantity.

It was apparent in the present study that a
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few correlation coefficients among various seed
yield, yield-attributing and nutritioqal parameters
of quality protein and normal maize .genotypes
were significant (Table 3). The association of cob
length with protein content (r = 0.11) oil content
(r = 0.70) were positive and significant, wherea.s
cob girth was positively correlated with oil
content (r = 0.26), tryptophan (r = 0.26) and
lysine (r = 0.06). It is in conformity with reports
of Khakim et al. [15]. Number of rows and seeds/
cob were positively correlated with starch content,
fibre content, tryptophan and lysine contents. In
contrary, shelling per cent and 100-seed weight
did record significant association with starch,
fibre, tryptophan and lysine contents which is in
agreement with Saleem et al. [16], where corn
genotypes showed negative at genetic level and
positive at phenotypic level. There are reports
both of existence of significant association [15]
and lack of association [16] of seed yield with
nutritional traits. Seed yield per plant had
negative association with all nutritional
parameters except seed oil content. The seed
protein content recorded significant negative
correlation with both tryptophan and lysine
content, whereas it found significant positive
correlation with oil content. Significant positive
correlations existed between lysine and
tryptophan content and starch content. This
finding was contrary to that in normal maize
genotypes, where a close and negative association
among the grain quality attributes had been
reported [16]. The study suggest that plant
breeders who are developing new genotypes of
maize need to be aware of nutritional
composition and its association with seed yield
traits and these genotypes may be exploited in
maize quality improvement programmes.
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