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ABSTRACT. Corn grits are used for various purposes such as flakes,
snacks, livestock feed, hominy, extruded products, beer, etc. The grit
size proportion varies according to the hybrid, and thus, once the use
of the grits is linked to the particle size, determining the genetic effects
is essential to develop hybrids for any specific use. For this purpose a
complete diallel series of crosses, involving eight parents, was performed
near Maringa, PR, Brazil. The objective of this study was to evaluate the
general (GCA) and specific (SCA) combining abilities of 28 progeny for
selection of hybrids for breeding programs and extraction of inbred lines
for hybrid development. The response variables, such as plant height,
ear insertion height, crop stand, grain yield, and grits, small grits and
bran production, were gauged and appraised for each of the 28 progeny.
The trait effects and GCA were significant for all response variables,
while for SCA, only grain yield and crop stand showed significance (P <
0.05), according to Griffing (1955) analysis. A significant weak negative
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partial correlation was found between grain yield and grits conversion.
In relation to the hybrid selection for breeding programs, the parent IAC
Nelore was highly recommended for recurrent selection and the hybrids
IPR 119 x HT 392 and TAC Nelore x HD 332 for the extraction of pure
lines for hybrid development.

Key words: Grits; Griffing; Hybrids; Partial correlation; Breeding;
Specific combining ability; General combining ability

INTRODUCTION

Corn grits is the name for hulled corn kernels, fully or partially degerminated (Castro
et al., 2009). They are commonly used in the preparation of typical desserts, livestock feed,
snacks, corn flakes, beer, extruded foods, and general foods. However the particle size is de-
fined according to their purpose.

Occasionally, corn grits are misclassified as a special kind of corn, such as white corn,
sweet corn and popcorn. The right classification is according to the special use of corn, such
as silage, corn for oil extraction or food for fresh consumption.

Despite the importance of obtaining cultivars with high germination and vigor, there
have been few studies on the genetic effects of the predominant characteristics associated with
seed quality in hominy corn. Accordingly, the study of combining ability can provide valuable
information, since it allows the selection of the most promising traits for obtaining parental
hybrids with higher quality of seeds on the basis of their general (GCA) and specific (SCA)
combining abilities and reciprocal effect (Griffing, 1955).

Moterle et al. (2012) studied combining ability for seed quality in nine popcorn strains
in a complete diallel without reciprocals, and observed that the estimates of GCA and SCA
were significant for germination, first count, accelerated aging, modified cold, electrical con-
ductivity, seedling emergence in sand, speed of emergence, and emergence rate.

Cabral et al. (2013), in studying the genetic effects of seed quality in diallel in pop-
corn, found that there was genetic variability for seed quality between strains, where there was
a non-additive genetic effect for predominant seed quality, and that there was a prononuced
reciprocal effect for seed quality in popcorn, necessitating early indication of male and female
parents in crosses.

A great number of studies about corn combining ability have been carried out. Re-
cently, diallel analyses have been used to select parents for local breeding programs (Paini et
al., 1996; Pfann et al., 2009) or even to infer about heredity and reciprocal effect (Unay et al.,
2004). Studies to evaluate SCA in corn have reported significant differences between traits,
besides a predominance of non-additive effects for corn yield (Teixeira et al., 2001; Scapim
et al., 2002).

Concerning the special uses of corn, several studies have been conducted. Rodrigues
et al. (2009), from a complete diallel with eight lines, indicated corn hybrids for fresh con-
sumption and concluded that the characteristic color is controlled mainly by additive effects,
while the length and cob diameter are more often controlled by non-additive genetic effects,
also reaffirming the importance of heterosis in grain yield.

A diallel analysis performed to determine the behavior of the oil content in ten maize
populations and their respective hybrids was conducted by Mittelmann et al. (2006). As a
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result, heterosis was observed with dominance in the direction of reducing the existing levels,
and from this finding, recurrent selection was recommended to promote the accumulation of
genes with additive effect.

To analyze the genetic mechanisms of corn for use as silage, Gomes et al. (2000)
conducted a diallel with six parents and their hybrids to determine the in situ dry matter digest-
ibility (ISDMD) and noted the predominance of additive effects, thereby recommending the
use of parents with high GCA for ISDMD, which increases heterosis for grain yield.

This study aimed to evaluate the GCA and SCA of 28 progeny for selection of hybrids
indicated in breeding and extraction of inbred lines for hybrid development programs.

MATERIAL AND METHODS

This study was conducted at the Iguatemi Experimental Farm, afforded by Univer-
sidade Estadual de Maringa, in the district of Maringa, Parana State, Brazil. The growing
area lies 510 meters above sea level, has a sprinkler irrigation system and a high fertility and
chemically balanced soil, and can handle two annual crops. The soil is classified as eutrophic
red-yellow argisol. The more superficial layer is known as Caiua sandstone followed by basalt
rocks at about 30 feet deep.

Among the eight hybrid parents, three were white flint commercial types: IPR 119,
double-cross hybrid; IPR 127, single-cross hybrid; and IAC Nelore, an intervarietal hybrid.
The last five parents were experimental hybrids: the double-cross yellow flint hybrid HD 332
and the three-way yellow dent hybrids HT 932, HT 9332, HT 5392, and HT 392.

The parents were sown promoting the 28 possible pairwise combinations on May 5,
2009. The planting rows were spaced at 0.9 m apart, with 10 m in length for each parent, with
55 seeds per row. Fertilizer with a 04-14-08 formulation was applied at 330 kg/ha. Irrigation
was performed whenever necessary. Ammonium sulfate was applied as nitrogen source, 30
days after emergence. The management of pests and weeds was carried out continuously in
order to ensure good seed production. The harvest of grain was held putting both reciprocals
together on August 5, 2009.

The 28 hybrids were conducted in randomized complete block design with three rep-
lications. The plot was two rows of 15 feet, spaced at 0.9 m, with a density of 5.5 plants per
meter. The seeds were sown on October 22, 2009; at stage 6, the plant height and ear insertion
measurement was performed, together with the plant count per plot. The gathering process
was started at on March 22, 2010, collecting a full repetition per day. Each harvested cross
was mechanically threshed and had its mass and humidity measured and corrected on the same
date of grits processing. A sample of 10 kg from each plot was processed in the drum type
gritting processor for 5 min. The mass was processed separately using Tyler 5 and Tyler 14
sieves, with openings of 4 and 1.18 mm, respectively. The hybrid conversion capabilities were
defined by three fractions: grits, small grits and bran. The mass of each fraction was corrected
for base moisture of 13%. Data were subjected to analysis of normality, homoscedasticity
and additive presumption, using the following tests: Shapiro and Wilk, Brown and Forsythe
and Tukey, also including histogram analysis and data scatter plot to validate their tests. Af-
terwards, analysis of variance, analysis of Pearson’s correlations devoid of the effect of stand
harvest, the Fisher least significant difference test ranked by Fasoulas (1983) were carried out,
followed by diallel analysis according to Griffing (1955), using a fixed model in method 1 to
obtain GCA and SCA.
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RESULTS AND DISCUSSION

The datasets for the seven observed response variables showed a distribution that did
not differ significantly from a normal distribution, and they all exhibited homoscedasticity of
variances and model additivity. The analysis of variance inferred all variables as significant at
the 0.05 level.

The experimental data allowed the formation of a large number of groups, from the
result of the LSD test, described in Table 1. For the variable height of plant, the hybrids IPR
119 x IPR 127, IPR 119 x HT 5392, HD 332 x HT 9332, HT 9332 x HT 5392, and HT 9332
x IPR 119 did not differ significantly from each other, and the first four were superior to 11
materials; IPR 119 x HT 332, in turn, was significantly better than thirteen materials when
considering the shorter plants as being desired.

Table 1. Means test for agronomics traits.

Hybrid Plant height (m) Ear height (m) Crop stand (unit) Yield (kg/ha)

IPR 119 x IPR 127 217 0% 1.12¢fehii 0% 104.00% 7% 3457.37¢th 0%
IPR 119 x IAC Nelore 2.50% 61% 1.22bedefe 11% 96.331 4% 3719.954fen 0%
IPR 119 x HT 932 2251 0% 1.14defehi 0% 99.33M 7% 4079.39¢df 14%
IPR 119 x HD 332 2.208h 0% 1.12¢fehii 0% 83.00 4% 3165.48" 0%
IPR 119 x HT 9332 2.11 0% 1.08i 0% 120.67b 32% 3744.009%" 0%
IPR 119 x HT 5392 2.16" 0% 1.16%fen 0% 80.67" 0% 3129.99 0%
IPR 119 x HT 392 2.37bedet 25% 1.2 cdefehi 4% 115.330dcfe 14% 4532.94 @ 46%
IPR 127 x IAC Nelore 2.442bede 43% 1.278bed 29% 11600 18% 3591.52¢kn 0%
IPR 127 x HT 932 2.19¢h 0% 1.09 i 0% 111.00¢%fen 7% 3249.80 0%
IPR 127 x HD 332 2.29¢defeh 4% 1.17¢cehi 0% 120.33bede 32% 3950.76cdt 11%
IPR 127 x HT 9332 2.36bcdefe 18% 1.2 cdefehi 4% 116.67¢¢ 18% 3381.32fn 0%
IPR 127 x HT 5392 2.23ehi 0% 1.1 8defehi 0% 118.000ek 21% 3576.91¢" 0%
IPR 127 x HT 392 2.36bedete 18% 1.22bedefeh 7% 133.67% 61% 3748.35dfeh 0%
IAC Nelore x HT 932 2.55¢ 75% 1.35%® 57% 133.00® 61% 4676.26" 46%
TAC Nelore x HD 332 2.58¢ 75% 1.36* 79% 134.00® 61% 5034.78* 1%
TAC Nelore x HT 9332 2.450bed 50% 1.31% 50% 130.00¢b* 46% 4942.88° 1%
IAC Nelore x HT 5392 2.51%® 61% 1.3480¢ 50% 105.00¢°e 7% 4169.19be 18%
TAC Nelore x HT 392 2.47%e 54% 1.24bede 18% 122.33e0bed 32% 4417.59e0d 32%
HT 932 x HD 332 2.24fehi 0% 1.12¢fehii 0% 110.674feni 7% 3426.79¢t" 0%
HT 932 x HT 9332 2.28efeh 0% 1.1 8defehi 0% 111.00%fent 7% 4122.420cdf 14%
HT 932 x HT 5392 2.26¢fn 0% 1.1 8defehi 0% 105.33¢fehi 7% 3711.08%fn 0%
HT 932 x HT 392 2.231ehi 0% 110" 0% 97.671 4% 3130.56" 0%
HD 332 x HT 9332 2.16M 0% 1.090i 0% 109.33dcfehi 7% 4047.76%%" 11%
HD 332 x HT 5392 2.32cdefeh 4% 1.23bedet 14% 115.33¢defeh 14% 445486 32%
HD 332 x HT 392 2.36bedete 18% 1.22bedefe 11% 120.00bedet 21% 3969.02¢dt 11%
HT 9332 x HT 5392 2.17M 0% 1.06 0% 101.00¢" 7% 4171.55b¢de 18%
HT 9332 x HT 392 2.26% 0% 1.2 ] cdefehi 4% 138.33¢ 75% 4667.20%° 46%
HT 5392 x HT 392 2.29defehi 0% 1.23bedef 14% 130.67:¢ 46% 4871.12% 61%

Means with the same superscript letters do not differ significantly with o = 0.05 and the percentage indicates the
amount of materials significantly outnumbered.

Regarding ear insertion height, the IAC Nelore x HD 332 differed from 22 hybrids,
while the HT 9332 x HT 5392 differed significantly from another 14 materials, showing the
lowest ear insertion height. It should be noted that a lower center of gravity is preferable, and
therefore, the hybrids with lower ear insertion height were defined as superior.

On the subject of the response variable crop stand, the HT 9332 x HT 392 was high-
lighted with superior average over 75% of hybrids, according to the method of Fasoulas
(1983). In contrast, IPR 119 x HT 5392 did not significantly exceed any other hybrid.
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Concerning productivity, two crosses involving the parent IAC Nelore, surpassed the
average yield of 71% of hybrids: IAC Nelore x HD 332 and IAC Nelore x HT 9332. It is in-
teresting to note that the former showed a higher or not significantly different average when
compared to all other materials in all four of the agronomic characteristics evaluated (P >
0.05). Similar behavior was exhibited by hybrids IAC Nelore x 9332 HD, IAC Nelore x HD
932 and Nelore IAC x HD 392.

However, this behavior is not the most desirable, since it is expected that modern hy-
brids are smaller and have a lower ear height, like HT 5392 x HT 392 and HT 9332 x HT 392.
These hybrids were significantly smaller and had a lower ear insertion height compared to IAC
Nelore x HD 332, IAC Nelore x HD 9332, IAC Nelore x HD 932 and IAC Nelore x HD 392,
but they showed stand and productivity that were not significantly different, with o= 0.05. For
HT 9332 x HT 392, was not significantly different from that of genotypes with greater conver-
sion of grain into grits, as shown in Table 2.

Table 2. Means test for industrial traits.

Hybrid Grits conversion (%) Small grits conversion (%) Bran conversion (%)
IPR 119 x IPR 127 66.99:bedef 7% 5.1 9defeni 0% 25.23¢def 0%
IPR 119 x IAC Nelore 60.43" 0% 7.17° 43% 30.32¢ 64%
IPR 119 x HT 932 64.47cdefeh 0% 6.0020cdel 14% 27.200cde 4%
IPR 119 x HD 332 65.97ebedele 4% 6.228bcdel 14% 26.37¢df 0%
IPR 119 x HT 9332 66.812bcdef 7% 6.72:bed 21% 25.27¢det 0%
IPR 119 x HT 5392 64.73bedeleh 0% 5.27¢defehi 0% 28.25¢%¢ 18%
IPR 119 x HT 392 64.00%en 0% 5.7(ebedefehi 0% 28.10¢bd 14%
IPR 127 x IAC Nelore 67.32abedef 7% 417 0% 25.92¢def 0%
IPR 127 x HT 932 71.26" 46% 4.41en 0% 23.24" 0%
IPR 127 x HD 332 67.20ebedef 7% 5.3 Sbedefghi 0% 25.55¢def 0%
IPR 127 x HT 9332 68.27:bede 11% 4.16' 0% 25.20¢def 0%
IPR 127 x HT 5392 67.560cdr 7% 4,68 0% 25.98cdel 0%
IPR 127 x HT 392 70.07® 32% 4.92¢feni 0% 23.52¢f 0%
TAC Nelore x HT 932 65.63bcdeteh 0% 5.3 bedefehi 0% 27.12abede 4%
IAC Nelore x HD 332 65,1 5bcdefeh 0% 5.772abedefihi 0% 26.6500cderl 0%
TAC Nelore x HT 9332 69.50 21% 4.27m 0% 24.10¢f 0%
TAC Nelore x HT 5392 65.62bcdeteh 0% 5.58abedefehi 0% 25.93¢def 0%
IAC Nelore x HT 392 64.60¢dfh 0% 5.8 (ubedefehi 0% 26.700cdel 0%
HT 932 x HD 332 67.35ebedef 7% 5.1 3defehi 0% 23.90¢f 0%
HT 932 x HT 9332 64.22¢defeh 0% 6.420bede 18% 26.93abedet 0%
HT 932 x HT 5392 65.970bcdele 4% 5.9 abedefeh 7% 26.35¢df 0%
HT 932 x HT 392 69.17:bcd 14% 5.26cdefeni 0% 24.49%F 0%
HD 332 x HT 9332 67.60:0cdet 7% 5.58abedefehi 0% 2497t 0%
HD 332 x HT 5392 63.65¢ 0% 6.95%%¢ 29% 26.12¢df 0%
HD 332 x HT 392 63.97%ten 0% 7.00® 36% 26470t 0%
HT 9332 x HT 5392 62.78%h 0% 6.72:bed 21% 28.12abed 14%
HT 9332 x HT 392 66.0500cdele 4% 5.9 bedefeh 7% 26.25¢df 0%
HT 5392 x HT 392 61.13¢ 0% 6.8070cd 21% 30.15%® 61%

Hybrid means with the same superscript letters do not differ significantly with a = 0.05 and the percentage indicates
often the hybrid was featured as superior.

Table 2 gives the results of the LSD test for the response variables of industrial interest.
Selecting hybrids with higher capacity of gritting conversion is a valid assumption only for certain
purposes such as the production of cereals or marketing as hominy; other purposes such as pro-
duction of oil or beer, hybrids with larger small grits fraction, in most cases, are more interesting.

This assumption is validated by the pricing of those products, since typically the three
products (grits, small grits and bran) have similar market values, guided by corn grain value.
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There were fifteen materials that did not differ significantly (P < 0.05) with respect to their
grits average, showing high values: IPR 127 x HT 932, IPR 127 x HT 392, IAC Nelore x HT
9332, HT 932 x HT 392, IPR 127 x HT 9332, HD 332 x HT 9332, IPR 127 x HT 5392, HT
932 x HD 332, IPR 127 x IAC Nelore, IPR 127 x HD 332, IPR 119 x IPR 127, IPR 119 x HT
9332, HT 9332 x HT 392, IPR 119 x HD 332, and HT 932 x HT 5392. These hybrids had an
average conversion rate between 66 and 71 g per 100 g grain.

The partial correlations presented in Table 3 suggest a small and significant (P < 0.05)
negative correlation between productivity and grits processing. The correlations between pro-
ductivity and production of small corn grits and bran showed lower positive values. These data
suggest a relationship between higher yield with soft endosperm and mealy grains with greater
floury ability, fostering the production of oil and small grits for products that require lower
starch particles, such as in brewing and extruding products from corn starch.

Table 3. Partial correlations between industrial and agronomic characteristics, removing the crop stand effect.

Response variable Plant height Ear height Grain yield

Grits processing -0.10948 -0.12896 -0.35840
(0.32450) (0.24530) (0.00090)

Small grits processing 0.03857 0.05421 0.26932
(0.72920) (0.62640) (0.01380)

Bran processing 0.08419 0.10764 0.30466
(0.44920) (0.33270) (0.00510)

Grain yield 0.13781 0.16584 -
(0.21410) (0.13400)

The first line show the correlation between variables and the values inside parenthesis are the probability for
significance using the -test.

Table 4 exhibits a summary of GCA and SCA and reciprocal effect for each response
variable derived from diallel analysis. All response variables showed highly significant treat-
ment effects in GCA; however, with respect to SCA, only the variables yield and crop stand
showed significance (P < 0.05).

Table 4. Summary of specific combining ability and general combining ability for each response variable.

Response variable General combining ability Specific combining ability

Mean square P value Mean square P value
Plant heights 0.157967 <0.0000 0.013755 0.2749
Ear heights 0.053438 <0.0000 0.008665 0.1847
Crop stands 1,338.874945 <0.0000 405.907660 <0.0000
Grain yields 1,832,254.810482 <0.0000 672,639.130835 <0.0000
Grits processing 38.183010 0.0032 12.447540 0.3253
Small grits processing 5.025793 0.0004 1.383913 0.2369
Bran processing 16.999465 0.0062 6.127420 0.3209

When quadratic components of specific and general combining ability, as seen in
Table 5, there is a predominance of additive effects for all industrial characteristics as well
as plant height and ear insertion height, emphasizing that the plant height showed the highest
ratio among the calculated estimates. Concerning yield and harvest stand, both characteristics
exhibited a larger non-additive estimate.
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Table 5. Quadratic components of specific and general combining ability.

Response variable Estimates
5 & #/4:

Plant heights 0.008150 0.000827 9.854897
Ear heights 0.002615 0.000763 3.427261
Crop stands 68.964466 102.797703 0.670876
Grain yields 101,791.841751 224,212.490625 0.453997
Grits processing 1.523717 0.563810 2.702536
Small grits processing 0.218828 0.099007 2210228
Bran processing 0.651583 0.285481 2.282404

These results suggest that the best strategy to secure a productive material is hybrid-
ization using parents with high SCA for yield and crop stand and high genotypic values in each
parent for the desired industrial characteristics, such as high conversion capability of grains to
grits. A similar view as recommended for industrial characteristics should be adopted for plant
height and ear insertion height.

Regarding GCA, the parent IAC Nelore was highlighted by its favorable deviation
from the other seven parents. IAC Nelore showed superior productivity, according to Table 6,
but lower conversion of grain into grits. However, in Table 7, this parent shows a great apti-
tude for bran production. Thus this hybrid is recommended for breeding using recurrent selec-
tion for general combining ability with the parent HT 9332 as a tester. This tester is interesting
because it has a reasonable yield and high conversion of grain into grits. However it is ex-
pected that individuals from this cross have good yield and satisfactory production of grits and
bran. However, if you want materials with high yield and with high conversion of grain into
small grits or bran, the hybrid HT 5392 x HT 392 is the most recommended to line extraction.

Table 6. General combining ability for agronomic characteristics.

Parent Plant heights (m) Ear heights (m) Crop stands (unit) Grain yields (kg/ha)
IPR 119 -0.072083 -0.050139 -15.888917 -326.013750
IPR 127 -0.025971 -0.015139 4.166750 -471.530417
TAC Nelore 0.218472 0.124304 6.999917 461.157917
HT 932 -0.029863 -0.033471 -4.444417 -231.485417
HD 332 -0.005973 -0.005696 -0.333417 44.039583
HT 9332 -0.067638 -0.035694 5.388917 215.321250
HT 5392 -0.041528 0.003751 -6.444417 49.916250
HT 392 0.024584 0.012084 10.555583 258.594583

Table 7. General combining ability for industrial characteristics.

Parent Grits production Small grits production Bran production
IPR 119 -1.410188 0.447927 1.188425
IPR 127 2.799529 -1.117907 -1.492858
TAC Nelore -0.602588 -0.261187 0.523592
HT 932 1.033579 -0.188997 -0.727542
HD 332 -0.163238 0.394990 -0.595658
HT 9332 0.560379 0.033565 -0.459092
HT 5392 -1.738138 0.389840 1.216992
HT 392 -0.479338 0.301768 0.346142

Genetics and Molecular Research 13 (3): 6548-6556 (2014) ©FUNPEC-RP www.funpecrp.com.br



Diallel analysis of corn gritting ability 6555

However, if the intention is extract lines with high grain yield, good crop stand, ac-
cording to Table 8, the recommended hybrids are IAC Nelore x HT 932, expecting to extract
lines with higher yield and good grits conversion. If it is desired line with higher grain produc-
tion with high grits production, the hybrid IPR 127 x HD 332 is a good suggestion. However
if the intention is a higher oil production or a great small grits conversion the hybrid IPR 119
x IAC Nelore is the better choice.

Table 8. Specific combining ability for agronomics characteristics.

Genitor IPR 119 IPR 127 IAC Nelore HT 932 HD 332 HT 9332 HT5392  HT 392
IPR 119 - -0.480 0.041 0.392 -0.380 -0.060 -0.043 0.108
(-0.012) (-0.044) (0.033) (-0.014) (-0.028) (0.013) (0.051)
IPR 127 2.198 - -0.068 -0.067 0.125 0.137 0.012 0.045
(285.600) (-0.029) (-0.052) (0.001) (0.067) (-0.002) (0.026)
IAC Nelore 8302 -8.690 - 0.052 0.055 -0.010 0.020 -0.089
(-384.509) (-367.422) (0.062) (0.051) (0.031) 0.015)  (-0.087)
HT 932 6.143 2246 16.921 - 0.034 0.061 0.022 0.074
(667.575) (-16.499) (447.263) (-0.038) (0.052) 0.013)  (-0.072)
HD 332 -14.301 2.976 13.810 1.921 - -0.082 0.055 0.032
(-521.861) (408.936) (560.258) (-355.079) (-0.062) (0.038) (0.023)
HT 9332 17.643 -6.413 4.087 -3.468 9.246 - -0.034 -0.013
(-114.622) (-331.786) (297.086) (169.270)  (-180.916) (-0.098) (0.037)
HT 5392 -10.524 6.754 -9.079 2.698 8.587 -11.468 - -0.009
(-363.227) (23.210) (-311.199) (-76.666)  (391.590) (63.002) (0.021)
HT 392 7.143 5.421 -8.746 21.968 -3.746 8.865 13.032 -
(631.045) (-8.039) (271.477) (-865.864)  (-302.929)  (223.970)  (593.295)

In the upper diagonal the first line value is plant height and in parenthesis the ear height. In the lower diagonal
inside parenthesis are the crop stand and outside the grain yield values.

All the seven response variables were evaluated as significant for the hybrid trait ef-
fect (P < 0.05). The Griffing analyses indicated only the response variables grain yield and
crop stand as significant for specific combining ability at the predetermined level, however
all the seven response variables present a significant general combining ability. The partial
correlation analyses shown have significant low intensity negative correlation between grits
production and grain yield. Concerning to breeding programs, the hybrids IPR 119 x HT 392
and IAC Nelore x HD 332 are recommended to pure line extraction and for a recurrent selec-
tion program the parent IAC Nelore should be to the point.
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