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sorghum {Sorghum bicolorL. Moench), the
fitth most important cereal crop in the waorld after
wheat, maize, noe andbarley, is a major ceraal staple
taod and forage crop of the semi-arid trapics of Indian
sub-continent and several African regions. In Andhra
Fradesh, it covers an area of 0.28 m ha with an annual
production of 0.44 m 1 and productivity of 1420 kg
hia (CMIE. 2008). Sorghum is the second cheapest
source of energy inthe form of starch (83.4 - 72.5 %)
and . micronutrients such as iron (Fe) and zing (Zn)
after pearl millet,
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In order 1o realize the potential impact of the
micronutrient-dense cultivars, the high-yielding
varieties:! hybrids with farmer's preferred traits such
as early maturity and large sead size couplad with
Increase in micronuirient cancentration in grain must
ba made available for commercial cultivation (Kumar
gt al, 2010). Information about the association of
micrenutrients such as grain irgn with grain yleld and
atharimportant traits can help the breeders (O devise
a sultable breeding strategy for enhancing
micronutrient density in sorghum cultivars. However,
iimited information is avaliable on the character
associalion of grain iron content with grain yield and
cther important trails and also the diract and indiract
affects of grain yield and other important traits on
grain iron content. Hence, an attempt was made in
the present investigation to analyse and determine
thi traits having greater interrelationship with grain
iron utilizing correlation and path analysis,

The pressnt investigation was carned out
using four paranal lines (152263, 15 13211, 15 10305
ang SPY 1359) and 12 hybrids generated by crossing
the parents in g full-diallel tashion durng posteaing
saason, 201 1-12 in Randomized Block Design (RBD)
with three repheations under high fertility conditions
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(80 N 40 P) on vartisols at ICRISAT farm n
Fatanchary, logated at an altitude of 545 m above
meansea eval latiude of 17.53" N and longitude of
78.27° E. Each genctype was gfowr infour rows of 2
m length with 75 em spacing between the rows and
10 cm betwsean the pianis. All the recommended
agronomic practices were followed for raising a good
crop. The data were recorded on four important traits
i &, plant helght, days to 50 % flowering, 100-grain
waight and grain yield, The cleaned seads of each
genotype were used o measurs the iron content with
Dxtord X-supreme BOOD medel X-ray flourescence
analyzer (WAF). Correlation coefficients weare
caloulated at phenotypic level using the formulas
sugyested by Falconer (1881}, The direct and indirect
effects at phenotypic level were estimated by taking
grain iron content as dependent variable, using path
coefficient analysis as suggested by Dewey and Lu
{19539).

Inthe present invesiigation, plant height, 100-
grain weight and grain ({Table 1) exhibited non-
significant and lower magnitude of negative
association with grain iron, while days to 50 %
flowering showed non-significant positive corretation
with grain iron conlent. Plant aspect score recorded
significant positive correlation with grain iron content.
Beddy st al, {2005) earlier obtained statistically
significant negative but a rather weaker correlation
of grain Iron content with grain yield and poor
association of agronomic traits sych as days to 50
"% flowering and plant height with grain iron content
and indicated the possibility of developing
micronutrieni-dense cultivars in desired maturity
duration and plant height background with little
comprormise in grain yield. Reddy et all {2010) also
reparted weak association of grain Iron with agronomic
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Table 1. Phenotypic correlation co-efficient matrix of grain iron content with
grain yield and other traits

Plant . . Correlation
Plant Days to 50 % 100-grain Grain
Character | poight | flowering aspect | -\ eight yield WAt grain
score iron
Plant 1.000 0.377 -0.696*" 0.877"* 0.811* 0.133
height '
Days to 50 e s |
-0.191 0.370 0.472 0.224
%o 1.000 |
flowering - - | R | -
Plant P . | "
.75 | =0.767 [ 372
aspect 1.000 O:f%t 8 | G
score o I, B S ——
1!]!.:!-grain 1.000 | 0.901 [ -0.097
weight . | '
' 0.177
Grain yield ! 1.000 0
Grain iron ! | 1.000

“indicates significance at 5 % probability i.e., r==0.2845

" indicates significance at 1 % probability f.e., r=>0.3683

Table 2. Phenotypic path matrix showing direct and indirect effects of various
agronomic traits on grain iron

Plant Days to Plant 100-arain Carrelation
Character height 50 % aspect waig ht Grain yield with grain
g tlowering score 9 iron
Flani height -0.167 0.125 -0.366 0.651 -0.376 -0.133
D to 50 %% |
ayatoblie | o 0.331 0,101 0.275 0219 | 0224
flowering |
|
1 |
miantaspect | gute -0.063 0.526 0.562 0.356 0.372**
score _
100-grai |
e 0148 0.123 -0.398 0.743 -0.418 -0.097
weight | S
Grain yield | -0.135 0.157 -0.403 0.670 -0.464 0177

Residual effect = 0,838

and grain traits indicating possible positive outcomes  grain size. They also obtained negative correlation
from breeding for high grain iron content in varied ~ Detween seed yield and iron content in pearl millet
populations indicating that selection for iron can be
accomplished withoul compromising on grain yieid.
Banziger and Long (2000) found negative corralation
of grain iron content with grain yield in maize. The

agronamic backgrounds. The non-significant
correlation of 100-grain weight with grain iron content
in pearl millet populations was earlier reported by
Gupta et al. (2009), who further indicated that breediny non-significant association of iron content with grain
tor higher levels of micronuirients could be achieved yield in rice was earlier reported by Nagesh et al.
without compromising the improvement for larger | 2012).
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Out of the five traits taken for path analysis,
100-grain weight had maximum positive direct effect
(0.743) on the grain iron content followed by plant
aspect score (0.528) and days to 50 % flowering
(0.331), while, grain yvield and plant height showed
negative direct effects on the grain iron content (Table
2). All the characters studied in the present
investigation showed positive indirect effect through
100-grain waight and days 1o 50 % flowering indicating
that direct selection for grain size might be helpful in
improving the grain iron content. Negative indirect
eftects ot 100-grain weight through other characters
were mare prominent than its positive direct effect
on the grain iron contant thus rasulting in its negative
correlation with grain iron content and in such a
situalion direct selection for grain weight should be
practiced to reduce the undesirable indirect effect.
Days to 50 % flowering exhibited a positive direct
eftect and a positive non-significant association with
grain iron content, Hence selection for this trait may
be rewarding during the devalopment of iron rich
cultivars in sorghum. A very high residual effect
(0.838) revealed that some more characters closely
related with grain iron content need to be included
apart from the characters studied in this investigation,
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