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Abstract

Micronutrient deficiency affects two-third of human population in the world. Micronutrient malnutrition
is a serious issue now a day’s especially in developing countries. One of the several strategies to reduce
the micronutrient deficiency by the quality breeding approaches. One of the strategy was to find out
genetic variation for yield contributing traits and it was correlated with micronutrients such as zinc (Zn),
iron (Fe). In the current research was conducted to find out the correlation between the high yielding
contributing traits and micronutrients such as iron and zinc. So we can improve both seed yield with seed
micronutrients. Highly significantly correlation was found between the seed yield for plant with days to
maturity (r=0.307**, p<0.01) and test weights (r=0.558**, p<0.01). It means the maximum magnitude in
yield component traits by days to maturity and test weights and trait more number of grains per spike.
Highly significant correlation was found between mean values of iron (Fe) with days to maturity
(r=0.357*%*), test weights (r=0.343**) and seed yield per plant (r=0.279*). We were also find the mean
value of zinc (Zn) correlated with the yield per plant (r= -0.216*). So we can improve lines with high
yield per plant and high iron and zinc simultaneously and no significant correlation with other yield
contributing. It was suggested that high micronutrient concentration not necessary tensed to produce low
yield lines. We will also use this relationship for biofortification when dealing with wheat varieties.
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1. Introduction

Wheat is important crop in the world with global production 754.1 million tonnes, grown over
~128 countries in the world with top five leading producers including India ™. India is among
the most important producer country after china, Involving the production 98.38 million
tonnes and average productivity 3.2 tonnes per hectors 1. In India, wheat is major staple food
crop with more than 65% of population consumption. The demand wheat keep growing due to
increasing of population sharply 1,

India is among the several countries with high micronutrient deficiency in the world. Nearly
one-third of population of developing countries are deficient of iron and zinc, causes serious
health issues. Several strategies have been suggested by scientists for reduction in
micronutrient malnutrition in human population includes food fortification, dietary
supplement, dietary diversification, micronutrient biofortification. Traditional breeding is one
of the comprehensive potential strategy, sustainable and less expensive. In which one of the
method to improve the micronutrient by exploration of diversity of micronutrient in wheat.
After exploration micronutrient association is to be found with yield contributing traits.
Correlation is an important phenomenon to find out high seed zinc (Zn), iron (Fe) with high
seed yield in wheat.

2. Material and Methods

The set of 98 genotypes (94 core set genotypes and four check varieties) Indian bread wheat
genotypes collected from the Indian Institute of Wheat & Barely Research (IIWBR), Karnal,
Haryana; based on the multivariate analysis for five agro-morphological traits was evaluated at
Faculty of Agriculture, Sher-e-Kashmir University of Agricultural Sciences and Technology of
Jammu, using Augmented Randomized Block Design [“. All the observations were taken in
three replicates and values were then averaged. Correlation quantifies the degree to which two
variable are related. Correlation is used when both X and Y variables are measured. The
correlation analysis reports correlation coefficient (r). The correlation coefficient (r) ranges
from -1 to +1. Correlation was calculated between biochemical traits (iron, zinc content) and
guantitative morphological traits of all wheat cultivars using SPSS 16.0. Association between
traits was established by the Pearson correlation coefficient.
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The Pearson’s correlation coefficient (r) was analysed to
evaluate the relationships among different variables the 94
germplasm accessions along with four checks, the genotypes
were sown with a row to row distance of 20 cm and 0.5 m
distance in between blocks and each genotype was sown in 3
lines of 2 m length in Rabi 2013-14. Check varieties were
repeated in each block. Recommended cultural practices were
followed to grow a healthy crop and for proper expression of
genotypes. Three random but robust plants from inner rows
were tagged from each plot for data collection. A total of
eight quantitative traits were taken at appropriate crop growth
stage, in to the consideration.

3. Results & Discussion

A. Plant height (cm)

There was highly significant correlation (r=0.283**, p<0.01)
between plant height and days to 50 % flowering plant. Days
to 50% flowering increase with plant height. No significant
correlations occurred between plant height and days to
maturity, no. of spikelet per spike, no of seed per spike, 100-
seed weight and grain yield per plant. Similar Plant height
showed no significant correlation with no of seed per spike,
100-seed weight and grain yield/plant [,

B. Days to maturity

There was highly significant correlation between days to
maturity with no. of spikelet per spike (r=0.295**, p<0.01),
Spike length (cm) (r=0.467**, p<0.01), no of seed per spike
(r=0.466**, p<0.01), grain yield per plant (r=0.307**,
p<0.01). There was no significant correlation (p>0.05)

between days to maturity with plant height, days to 50%
flowering and test seed weight (gm).

C. No. of spikelet/spike

There was highly significant correlation (p<0.01) between no.
of spikelet/spike and days to maturities (r=0.295**, p<0.01),
Spike length (cm) (r= 0.469**), No. of grain per spikelet (r=
0.288**), Yield per plant (gm) (r=0.236%).

D. Spike length (cm)

There was highly significant correlation (p>0.01) Spike
length (cm) and days to maturity (r=0.467**, p<0.01), no. of
spikelet/spike (r=0.469**, p<0.01), No. of grains per spike
(r=0.288**, p<0.01) and seed yield plant-1 (r=0.244**,
p<0.01). There was no significant correlation with plant
height (cm), days to 50 % flowering, test weight (gm).
Similarly, spike length showed no significant (P>0.05)
correlation plant height, 100-seed weight and seed yield plant”
L at the phenotypic level P,

E. Seed yield per plant (gm)

Seed yield per plant (gm) was highly significantly positively
correlated with days to maturity (r=0.307**, p<0.01) and Test
weights (r=0.558**, p<0.01). Seed vyield per plant (gm) was
significantly correlated with number of seeds per spike, spike
length (cm), no of grain per spike. Seed yield per plant (gm)
were increasing with long maturity duration, higher test
weight (gm). The above findings conform to earlier reports [
7,8]

Table 1: Correlation coefficient (r) matrix of among yield contributing traits

Correlation coefficient
Days to 50% | Daysto |No. of spikelets |Spike length{ No. of grains . Avg. yield per
Characters fl)éwering mat)ll.l rity per s%ike P (cm) ’ per s%ike Test weight (gm) p?azt (gn?)

Plant height (cm) 0.283** -0.028 0.120 0.105 0.026 -0.037 -0.017

Days to 50 % flowering -0.071 0.077 0.153 0.149 0.045 0.053
Days to maturity 0.295** 0.467** 0.466** 0.173 0.307**

No. of spikelets per spike 0.469** 0.288** 0.072 0.236*
Spike length (cm) 0.324** 0.190 0.244*
No. of grains per spike 0.044 0.257*
Test weight (gm) 0.558**

*, **: Significant at 5 and 1 percent levels respectively

Test weight & days to maturity were mostly contributing
traits to improve seed yield. In this material seed yield were
increase by the selection for high test weights and long

duration of crops. There were also significant role to increase
seed yield with more no of spikelet per spike, more spike
length and more no of grains per spike (Figure 1).
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Fig 1: Effect of Iron (Fe) & Zinc (Zn) on yield contributing traits
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F. Correlation between Zn (Zinc), Iron (Fe) and yield
contributing traits

Negative, no significant correlations occurred between plant
height and Zn, Fe. No effect on Zn, Fe with decreasing plant
height. This means dwarfing gene no significant effects mean
values Zn, Fe (mg/100g). Similar results were finding strong
negative significant correlations occurred between Fe and
plant height ©I,

There were high significant correlation mean values Fe
(mg/100g) and days to maturity (r=0.357**), test weights
(r=0.343**). While no correlation mean values Zn (mg/100g)
with days to maturity (r=-0.166), test weights (r=-0.175).
Similar finding no correlation between days to maturity and
grain Zn, Fe concentration (r = 0.01) suggests high Zn and Fe
lines can be developed in varying maturity background [,

Table 2: Correlation coefficient (r) matrix of grain mean values Zn, Fe concentrations (mg/100g) and other yield contributing traits.

Correlation coefficient (r)
Characters Mean values Zn (mg/ 100g) Mean values Fe (mg/100g)
Plant height (cm) 0 -0.081
Days to 50% flowering 0.074 0.018
Days to maturity -0.166 0.357**
No. of spikelet/spike -0.037 0.092
Spike length (cm) -0.077 0.221*
No. of grains per spike -0.061 0.173
Test weight (gm) -0.175 0.343**
Yield per plant (gm) -0.216* 0.279*

*, **: Significant at 5 and 1 percent levels respectively

There was much higher association of test weight and Fe (r =
0.343**; P < 0.01) than Zn concentrations (r = -0.175)
indicates there are lines with higher Fe concentrations also
had higher grain weight and suggesting that higher grain Zn
concentrations are not necessarily related to small grain size
(11 The lack of correlation between test weight (gm) and Zn
suggests the concentration effect is not an issue 9, The
concentration of Fe was positively correlated with grain
weight or the 1000-kernel weight in some studies [,
indicating that grain weight and Fe concentration can be
improved simultaneously by traditional breeding strategies.

There was significant yield per plant (gm) with mean values

Fe (mg/100g) (r=0.279*) and negative significant correlation
(p>0.05) with mean values Zn (mg/100g) (r=-0.216). Similar
finding There was no negative linkage of Fe with grain yield
[10. 13, 141 ' On contrary, some reports showed slightly negative
association between Zn and grain yield in wheat 115 16.17.18] ' A
significant positive association was observed between grain
yield and Fe yield (R2 = 0.44; P < 0.01), indicating some of
the highest yielding entries also had high Fe concentrations
[0, These results suggest that it is highly possible to develop
high vyielding, Zn and Fe-enriched wheat varieties [,
Negative correlations between the concentrations of Zn in
grain and grain yield were reported in many studies % 20211,
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Fig 2: Effect of Iron (Fe) & Zinc (Zn) on yield contributing Phenotyping traits.

There were no significant correlation found among
micronutrient concentration (Fe, Zn) and measured yield
component traits such as no of spikelet per spike, no of grains
per spike and days to 50 % flowering. There were similar
results found i.e. no significant correlation for spike length, no
of grains per spike and plant height 22, Non- significant
correlation among yield component traits of wheat and grains
micronutrient concentration exhibited that varieties with high

micronutrient concentrations not necessarily tend to produce
lower yield. So, this non-relationship is useful for the
biofortification of high yielding wheat varieties 23,
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