>

J. appl. Res in Plant Sci. Vol. 2(1), 115-120, 2021 elSSN 2708-3004; pISSN: 2708-2997 o
WWW.joarps.org https://doi.org/10.38211/joarps.2021.2.1.15 Crossref

Screening of Wheat Genotypes Against Leaf Rust Under Artificial and Natural
Environmental Condition

Sagib Yamin1, Javed Asgar Tarig, Raza Muhammad Memon' Sadam Hussain Bhutto-2, and
Muhammad Usman Asif

Nuclear Institute of Agriculture (NIA) TandoJam Sindh, Pakistan
2 Rice Research Institute, Sichuan Agricultural University, Chengdu, China

Corresponding author: jatariq_1411@yahoo.com
Article Received 05-07-2020, Revised 28-10-2020, Accepted 12-12-2020

ABSTRACT

Rust diseases are considered to be responsible for significant qualitative and quantitative damages
on wheat. However, the severity of rust diseases can be managed through development of resistant
lines. The present study was aimed to scrutinize existing wheat germplasm against leaf rust and stripe
rust of wheat. For this purpose 30 wheat genotypes were assessed for disease resistance under
artificial inoculation conditions and 16 genotypes were evaluated under natural conditions at Nuclear
Institute for Agriculture (NIA), Tandojam, Pakistan. The disease severity ratings were taken
according to Cobs’scale. The studies revealed that wheat genotypes were markedly differed in their
resistance to leaf and stripe rust. Among the tested wheat lines / varieties, 6 were rated as resistant, 6
moderately resistant, 13 showed MRMS type response, 2 showed moderately susceptible reaction, 3
lines/varieties displayed susceptible response against leaf rust under artificial conditions. Moreover,
under natural conditions 1 was rated as resistant, 2 showed MRMS type response against leaf rust and
all were found resistant or immune against stripe rusts under both the conditions. Hence, it was
suggested that resistant genotypes evaluated from these studies can be deployed in the future breeding
strategies to evolve the resistant varieties against leaf & stripe rusts of wheat.
Key words: wheat, screening, resistant, susceptibility, rusts

INTRODUCTION

Wheat (Triticum aestivum) crop is attacked  yield. “The leaf rust disease can create chronic
by many diseases, that causes major losses to problem due to its time of appearance and
wheat yield, are leaf yellow rust & stripe rusts. prolonged season for its development”. (Khan et
These rust diseases pose a constant threat to al., 1997). Yellow rust appears on leaves as
sustainable wheat production and food security ~ small yellowish pustules arranged in lines
in Asia (Hussain et al., 1980 and Singh et al. parallel to veins (Ahmad et al., 2010). The
2004). These are prevalent throughout the world damage caused depends upon the severity and
and their new races are evolving unremittingly,  time of infection resulting into yield reduction.
day by day and infecting resistant varieties It may appear in January and continue to
(Wagar et al., 2018). If susceptible wheat develop in March depending upon the
cultivars are grown, then approximately 40 to 60 prevalence of low temperature. Stripe rust can
million hectares could experience periodic  cause yield losses from 10 to 100% (Yuan et al.,
epidemics of leaf and stripe rust, respectively. 2018). Several epidemics of leaf and stripe rusts
Leaf rust appears during March-April in the  onwheat crop have been reported in the past and
form of orange color pustules, scattered on leaf  these diseases continue to be major threat to
and leaf sheath. Early infection may even kill the  future wheat production. (Ahmad et al., 2010) &
plant while the late infections reduce the overall (Raza et al., 2018). The worst yellow rust
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epidemic in the recent years has wiped out
almost all the commercial wheat varieties of the
country. So, avoiding major rust epidemics in
the region is a complex challenge. Moreover,
new races of leaf rust, stripe rust and stem rust
have been introduced into wheat production
areas in different continent this is another issue
to be addressed. The best management for the
control of rust diseases is to screen out the
available germplasm against yellow and brown
rusts. To determine their level of resistance and
to estimate yield losses, detailed research is
required, particularly in relation to different rust
intensities. The amount of rust diseases and their
correlation with yield can be helpful to develop
a model which may be used in future to predict
not only the rust diseases but also the yield
losses on wheat by these diseases. Rust severity
of the tested varieties could be used to assess the
resistance behavior of the plant (Ali et al., 2007).
At present, country is facing critical shortage of
appropriate wheat varieties having both feature
of high yield and rust resistance with wider
adoptability. Therefore, present studies were
designed to sort out rust resistant genotypes to
ovoid yield losses

MATERIALS AND METHODS

Screening of wheat germplasm under
artificial conditions: 30 genotypes were grown
at NIA, Tandojam, Sindh, to observe their rust
response and performance in agro climatic
conditions of this area. Wheat lines were sown
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on 3" week of December. Hand drill was used
for sowing purpose. Each line was planted in one
cm row. Randomized complete block design
was used in the experiment. Morocco was used
as a susceptible check and was sown at border of
plot and was also repeated after each ten rows.
All agricultural inputs were given to the crop at
recommended rates. The material was
artificially inoculated at booting stage of crop.
The crop was sprayed daily with urediospores
suspension of rust fungi up to appearance of

symptoms. Field was visited regularly to
observe disease appearance.

Disease scoring: Fourteen days, after
inoculation disease appeared. Small

brown pustules develop on the leaf blades in a
random scatter distribution. The pustules were
circular, slightly elliptical, and smaller than
those of stem rust. Usually contain masses of
orange to orange-brown urediospores. Infection
sites primarily were found on the upper surfaces
of leaves and leaf sheath and occasionally on the
neck and awns. Data in the field was recorded
as severity and response. For this purpose,
Modified Cobbs’ scale was used which
represents six degrees of rust lines viz., 5, 10, 20,
30, 65, and 100 %. The 100% severity accounts
for 37% of the actual leaf area covered. Below
5% severity trace to 2% intervals are used. The
response of a variety refers to the infection type
and is classified according to the following
letters

Modified Cobbs’ Scale used for Scoring

Letter Infection type
O No visible infection
R Resistant: necrotic areas with or without small pustules.
MR Moderately resistant: medium sized pustules; no necrosis, but some chlorosis possible.
MS Moderately resistant: medium sized pustules; no necrosis, but some chlorosis possible.
S Susceptible: large pustules; no necrosis or chlorosis.
X Intermediate. pustules of variable size; some necrosis and or chlorosis
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Severity and response readings are recorded
together with severity at first. Some examples are
given below.

TR= trace severity of a resistant type infection
10MR=10% severity of a moderately resistant type
50S= 50% range of reaction on each plant

Screening of germplasm under natural
conditions: Breeding material consisting of 16
wheat lines/varieties were planted at Nuclear
Institute of Agriculture (NIA) experimental farm.
The experiment was conducted on 2" week of
November. For sowing purpose hand drill was
used. Length of each entry was kept as 1 meter.
RCBD Design was applied in the experiment. All
agricultural inputs were given to the crop at
recommended doses. Field was kept free and no
rust inoculation was done. Experiment was
visited regularly to observe disease appearance.
Disease severity ratings of rusts were taken from
appearance of initial symptoms up to crop
maturity using the Cobbs scale.

RESULTS AND DISCUSSIONS

Genetic resistance is the most economic and
effective means of reducing yield losses caused
by leaf rust disease (Liu and Kolmer, 1997). In
the current work, varying degree of resistance
and susceptibility was observed against wheat
leaf rust. Among tested 30 lines / varieties under
artificial conditions, 6 lines showed resistant
response, 6 moderately resistant, 13 genotypes
showed MRMS type reaction, 2 displayed MS-S
type reaction, and 3 fell susceptible. Moreover,
in case of stripe rust, it appeared in natural
conditions in same trial. 2 genotypes were
screened as resistant, and remaining genotypes
showed immune response. This variability in
virulence of advance wheat lines might be due to
their genotypic behavior (Aktar-Uz-Zamana et
al., 2017; Hussain et al., 2011; Rattu et al., 2009).
The resistant wheat lines may have some
resistant set of stable genes. These new sources
of leaf rust resistance can be incorporated into
wheat to escape heavy yield losses. These results

-

are supported by the findings of other researchers
(Hussain et al., 2011; Kolmer et al., 2007;
Stepien et al., 2003). During 2010-2012 growing
seasons, Draz et al. (2015) evaluated 42 Egyptian
wheat varieties for leaf rust resistance and only 9
varieties exhibited seedling and adult plant resistance.
They also elaborated that inverse relation exists
between the disease level and grain yield.
Muhammad et al. (2015) screened three hundred and
twenty-five wheat genotypes on the basis of leaf rust
severity scale and revealed that 225 wheat genotypes
showed no reaction against leaf rust, 12 genotypes
showed resistant response, 20 moderately resistant,
40 moderately susceptible, 15 moderately resistant to
moderately susceptible and 13 genotypes showed
susceptible response against leaf rust. They also
described that epidemiological factors remained
highly significant for leaf rust development and had
great influence on the development of leaf rust of
wheat. Breeding disease resistance genotypes is a
continuous process and plant breeders need to add
new effective genes to their breeding materials.
Resistance expression depends on the host-parasite
interaction, environmental conditions, plant growth
stage and the interaction between resistance genes in
wheat genome (Kolmer, 1996). New sources of
resistance could be incorporated into wheat to diverse
the existing gene pool for leaf rust resistance (Singh
et al., 1998). Among 16 lines / varieties tested
under natural conditions, 1 genotype showed R-
type reaction, two showed MRMS type reaction
against leaf rust while remaining all were
immune against stripe rust. Indigenous
germplasm screened against stripe rust in field
condition indicated that most of the lines were
immune after the resistance status which is
suggested to use in the wheat breeding program
because resistant varieties are the best option for
successful wheat production (Admassu et al.,
2012). From these studies it can be concluded
that source of resistance are present in wheat
tested germplasm. If this material is tested for
other agronomic traits in different agro-climatic
zone of Pakistan and satisfactory results are
achieved, then these cultivars can be deployed in
breeding program to release resistant varieties or
these wheat germplasm as cultivars, these
advanced lines which are genetically improved
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elite cultivars, can better adapt in our local
conditions as successful varieties. Thus, this
approach can greatly help to increase and
stabilize agriculture productivity as well as avert
epidemics if seed of resistant varieties are made
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available to the farmers on a timely basis. Walker
(1965) considered screening as important tool for
evaluation of resistance. Many successes can be
quoted of such productive programs

Table-1. Response of Wheat genotypes against Leaf and Stripe Rust under artificial conditions

Sr. No Leaf rust Response Stripe rust Response
1 5MRMS )
2 5S )
3 5MRMS )
4 10MRMS )
5 5RMR R
6 5MS )
7 10MR )
8 20MRMS )
9 5R R
10 5MR )
11 R )
12 5S )
13 TMR )
14 20MRMS R
15 R )
16 10MRMS )
17 R )
18 20MRMS )
19 40S )
20 30MRMS R
21 20MRMS 0
22 5MS-S 0
23 5MRMS 0
24 R 0
25 20MRMS 0
26 10MRMS 0
27 10R 0
28 5MR 0
29 TMR 0
30 5MRMS 0

Table-2. Response of Wheat genotypes against Leaf and yellow Rust under artificial conditions

Sr. No Leaf rust Yellow rust
1 R 0
2 0 0
3 0 0
4 0 0
5 0 0
6 0 0
7 5MRMS 0
8 0 0
9 0 0
10 0 0
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11 SMRMS

12

13

14

15

o|0|0|0|0o

16

O|0|0|o|0o|0o
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