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Abstract

Wheat is third most important cereal crop grown worldwide and is staple source of diet for millions of
people all over world. According to the sixth assessment report of the IPCC (2021), the temperature
reaches the 1.5 °C warming limit, at least for some period of time in the middle of the 21st century. As a
consequence of this, worldwide, wheat will be exposed to considerable variation in environmental
conditions majorly heat stress which restricts wheat production and productivity during both germination
as well as grain filling period. In the present investigation, the RILs population derived from crossing the
two contrasting parents PBN51 and Raj 4014 were evaluated under late sown conditions (heat stress) at
Pantnagar (2020-21) and were characterized for various morpho-physiological traits namely, days to 50%
heading, Grain Filling Duration, relative chlorophyll content, Canopy Temperature Depression, plant
height, days to maturity, TGW (Thousand Grain Weight) and grain yield per plot. The combined analysis
of variance showed that the RILs differed significantly for the above recorded traits. The lines showed
continuous variation with normal distribution and had negligible skewness and kurtosis. Broad sense
heritability was found to be high for different morpho-physiological traits hence selection will be
effective among these lines. Under heat stress, the lines 26, 32, 138, 189 and 15 were found to be top
performing with higher grain yields. These lines can be used in further breeding programs for developing
heat stress tolerance varieties in wheat.
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Introduction

Wheat is the third most important cereal crop grown worldwide which provides 25%-50%
calorific needs of growing human population and is the staple source of diet for millions of
people all over the world (Dixon et al., 2009) M. Worldwide, wheat is exposed to considerable
variation in environmental conditions like rainfall distribution, temperature patterns, water
availability, biotic and abiotic stresses. In case of wheat, heat stress is known to restrict the
production and productivity during both seedling as well as grain filling period by reducing
fertilization and grain development rate, size of head, number of spikelets per spike, number of
grains per spike, photosynthate translocation and starch granule deposition within kernels
(Mohammadi et al., 2004; Bhullar and Jenner 1985) [2 31, Hence in the present investigation,
the RILs of wheat were evaluated under heat stress at CRC, Pantnagar in 2020-21 for different
morphs-physiological and yield traits. The lines that were found to be better performing were
evaluated further in different environmental conditions and the stable lines thus obtained can
be used in future breeding programs.

Material and Methods

For the present investigation, a set of 192 Recombinant inbred lines derived from the cross
between PBN51 and Raj4014 were evaluated at Crop Research Centre, GBPUAT, Pantnagar
under late sown conditions during rabi 2020-21. The experimental design followed was
Augmented RCBD. The lines were sown in 8 blocks with three checks. The phenotypic data
was recorded on days to 50% heading (DH), Grain Filling Duration (GFD), relative
chlorophyll content (SPAD), Canopy Temperature Depression (CTD), plant height (PH), days
to maturity (DM), TGW (Thousand Grain Weight) and grain yield per plot (YPP). The
analysis was carried out in R using AugmentedRCBD bulk package. Genetic variability
parameters, heritability, genetic advance over mean were determined. The data was also
checked for its type of distribution.
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Results and Discussion

The Analysis of variance (Table 1) revealed the presence of
significant difference among the genotypes for different
morphs-physiological and yield traits. The coefficient of
variation for different traits was obtained as follows. Days to
heading, 1.52; grain filling duration, 2.26; relative chlorophyll
content, 0.88; canopy temperature depression, 23.32; plant
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height, 14.17; days to maturity, 1.04; TGW, 5.6 and grain
yield per plot, 22.2. Overall adjusted mean for different traits
were, 73.1 days for DH, 41.73 days for GFD, 429.05 micro
moles per meter square for SPAD, 2.62 °C for CTD, 73.86cm
for PH, 114.82 days for DM, 32.98g for TGW and 238.83g
for YPP. Similar results were obtained by Pinto et al., 2008,
Gao et al., 2016 and Liu et al., 2019 [+ 5 6],

Table 1: ANOVA for different morpho-physiological and yield traits under Augmented RCBD.

Source Df | CTD DH DM GFD PH SPAD TGW YPP
Treatment (ignoring Blocks) 194| 1.33* | 12565** | 7.32* | 14.71** | 386.16 * 321 ** 35.12 ** 14339.41 *
Treatment: Check 2 | 289* | 192.52** | 100 ** | 546.39 ** | 1130.64 * | 862.89 ** | 387.55 ** | 189135.84 **
Treatment: Test vs. Check 1]047ns| 1158* [159ns| 6.88* 8.95ns | 302.55** | 13.68 ns 7164.29 ns
Treatment: Test 191] 1.32* | 11.61** | 6.87* | 11.97 ** | 384.23* | 318.26 ** | 33.39 ** 13461.81 *
Block (eliminating Treatments) 7 |114ns| 3.62ns | 8.29* 4.85* 135.99ns | 42.87ns 7.37ns 5451.73 ns
Residuals 14| 0.37 1.23 1.43 0.89 109.35 14.32 3.42 2845.18

DH varied in the range of 64.22-85.72 days, had normal
distribution with a mean of 73.1 days and standard error of
0.26. GFD varied in the range of 29.41-49.91 days, had
normal distribution with a mean of 41.73 days and standard
error of 0.28. SPAD varied in the range of 392.03-468.03
umol/m?, had significant kurtosis with a mean of 429.05
umol/m? and standard error of 1.31. CTD varied in the range
of 0.27-7.22 °C, had significant skewness with a mean of 2.62
°Cand standard error of 0.09. PH varied in the range 0f34.34-
128.59cm, had significant skewness with a mean of 73.86cm
and standard error of 1.48. DM varied in the range of 108.5-
123 days, had significant skewness with a mean of 114.82
days and standard error of 0.23. TGW varied in the range of
20.06-56.29g, had significant skewness and kurtosis with a
mean of 32.98g and standard error of 0.44. YPP varied in the
range of 130-718.13g, had significant skewness and kurtosis
with a mean of 338.86g and standard error of 4.75. Similar
results were obtained by Sharma et al., 2020, Paliwal et al.
2012, Tiwari et al., 2013 [7:8.91,

The genetic variability analysis (Figure 1 and 2) revealed the
presence of high broad sense heritability for different traits.

DH had low phenotypic and genotypic coefficient of variation
and low genetic advance over mean. Hence selection will be
ineffective. GFD had low phenotypic and genotypic
coefficient of variation and medium genetic advance over
mean. Hence selection will be ineffective. SPAD had low
phenotypic and genotypic coefficient of variation and low
genetic advance over mean. Hence selection will be
ineffective. CTD had high phenotypic and genotypic
coefficient of variation and high genetic advance over mean.
Hence selection will be effective. PH had high phenotypic and
genotypic coefficient of variation and high genetic advance
over mean. Hence selection will be effective. DM had low
phenotypic and genotypic coefficient of variation and low
genetic advance over mean. Hence selection will be
ineffective. TGW had medium phenotypic and genotypic
coefficient of variation and high genetic advance over mean.
Hence selection will be effective. YPP had high phenotypic
and genotypic coefficient of variation and high genetic
advance over mean. Hence selection will be effective. Similar
results were obtained by Schmidt et al., 2020, Erena et al.,
2021, Speilmeyer et al., 2007 [10.1%.12],
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Fig 1: Genetic variability parameters for different morphs-physiological and yield traits
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Fig 2: Genetic advance over mean for different morpho-physiological and yield traits.
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