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Abstract: A field experiment was carried out to find out the response of wheat  genotypes  to  spot  blotch  in
2014-2015. Experimental setup was done at Agronomy block of IAAS, Paklihawa in RCB design with 3
replications. Sowing was done on 10  December, 2014 which was 15 days delay than the normal sowing date.th

Result showed that the wheat genotypes differed significantly with AUDPC value, Grain yield and Thousand
Kernel Weight (TKW). AUDPC value was recorded lowest in NL 1094 (314.81) with yield of (3.43 t/ha),
GAUTAM (316.05) with (3.25 t/ha), BL 4347 (349.38) with (3.22 t/ha) and BL 4316 (429.63) with (3.43 t/ha) yield
respectively. Highest AUDPC value was recorded in RR-21 (791.35), NL 1199 (664.19), NL 1177 (586.42) and BL
3623 (555.55) respectively. Highest TKW value was recorded in BL 4347 (46.00 gm), BL 4507 (46.00 gm), BL 3623
(46.00 gm) and NL 1177 (44.66 gm) respectively. The result of this experiment suggests that genotype NL 1094,
GAUTAM, BL 4347 and BL 4316 could be the better option in warm and humid regions of terai as they
possessed good source of resistant level and also can be explored in resistant breeding activities in upcoming
research.
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INTRODUCTION under conditions of high relative humidity and

Wheat (Triticum aestivum L.) is the most important In Asian context, spot blotch is more rapid and severe at
cereal crop of South Asian region countries. The world’s 28°c than at lower temperature [4], [5]. Spot blotch
population is increasing by one billion in every 11 years develops rapidly after heading stage when temperature
and at present rate, it is expected to be 8.4 billion by the increases slowly while tan spot is seen at tillering stage at
year 2025. Green revolution played a key role in ensuring low temperature. The average yield loss due to spot
food security in this population dense region of the world, blotch in South Asia and India has been estimated to be
which mainly comprises of India, Pakistan, Nepal and 19.6%  and  15.5%  respectively   [6].   Date  of   sowing
Bangladesh [1]. Many yield trails research conducted by has significant  effect  in  the  yield  loss  of  wheat.
breeding centers around the world have shown that the Average grain yield and thousand kernel weight (TKW)
production of bread wheat has been constrained by many reduction loss due to spot blotch associated with normal
biotic and abiotic factors [2]. 25 November and 15 December recorded 9.37% yield loss

Resistant breeding in wheat for the introduction of in resistant variety Aditya and 24.9% in Bhrikuti and
many resistant gene for the management of wheat rust, similarly 11% TKW loss in Aditya and 7.50% loss in
pathogen diversity is now towards the threat of foliar Bhrikuti when sown at 15 December [7]. Resistant variety
blight of wheat in many warmer region of south Asia from Aditya when sown at 25 November had AUDPC value of
last two decades which has caused significant yield loss. (394.1) and AUDPC value increased to 489.2 when same
More than twenty five million hectares of land worldwide variety  was  sown  at  15  December  [8].  Saari  (1984)
are prone to this disease worldwide [3]. reported   if  severe  leaf  infection  is  present  and  some

Among the biotic factor foliar blight which is the rain occurs after heading, the percentage of grain
complex syndrome of spot blotch (Bipolaris sorokiniana) infection may exceed 50% and becomes seed borne in
and tan spot (Pyrenophora tritici-repentis) is aggressive nature.

temperature   aaosiated   with  imbalanced   soil   fertility.
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Higher yield loss even in resistant variety at late of the research plot as a susceptible to create natural
sowing date is due to combined effect of higher inoculation. Sowing of seed was done on 10  December,
temperature which favored spot blotch severity and 2014. Fertilizer application was done @ of 120 kg N, 60 Kg
terminal heat stress. The shift of rice- wheat cropping P O  and  40  kg  K O  which   was   given   from   Urea,
pattern from the normal date to delayed condition due to DAP and Potash as recommended by NWRP, Bhairahawa.
impact of climate change has made wheat growing farmers Half dose of Urea and full dose of DAP and MOP was
of Nepal to sow wheat in late period of the season which applied at the time of sowing and half dose of urea was
is surely to be affected by disease severity and heat applied at the time of heading stage of the crop. Irrigation
terminal stress. The use of chemical foliar fungicide for the was done at the critical stage of the crop and weeding was
management of foliar blight is another approach but done manually.
haphazard use of highly toxic chemical fungicide may
cause the occurrence of new virulent race of the pathogen Disease Assessment: Double digit scoring was done after
which creates difficult situation for the development of all the genotypes were at heading stage. Five scorings
resistant variety from the breeding program. It was were done at 6 days intervals 77, 83, 89 and 95 days after
reported   that   combined   resistant  to  seed  infection, sowing.  Double  digit  disease  scale  measures  overall
root rot and spot blotch was not identified in any one foliar infection on the whole plant on the basis of two
genotype, which indicated that the resistant in different digit. The first digit equated to the height of infection on
parts of wheat plant may be governed by different genes. plant and second digit to the disease severity. The scale
Therefore, the present study was carried out to find out gradations were expressed in 1 to 9 scales in both the
the best suitable wheat genotypes with highest resistance parameters [9]. For the 2 parameters (height and severity
and tolerance level with the following objectives of infection), percentage disease severity was calculated

to find the disease severity of the different wheat
genotypes Disease severity (%) = (D /9) × (D /9) ×100……1)
to find the yield performance of wheat genotypes
with response to spot blotch Where,

MATERIALS AND METHODS D = Second digit (severity of infection)

Seed Collection: Twenty wheat genotypes differing in Estimation of Area under Disease Progress Curve
genetic background, yield potential, maturity and level of (AUDPC): The area under disease progress curve
spot blotch resistant were collected from National Wheat (AUDPC) was calculated by summarizing the progress of
Research  Program  (NWRP),  Bhairahawa.  Gautam  and disease severity. The pattern of epidemic in terms of
RR-21 was taken as resistant and susceptible check number of lesions, amount of diseased tissue, or number
respectively. of diseased plants is given by a curve, called the disease

Experimental Site: The experiment was conducted in the the area covered by this curve is known as AUDPC.
Agronomy farm of the Institute of Agriculture and Animal AUDPC values from double digit were calculated by using
Science (IAAS) Paklihawa, Rupendehi, Nepal. Experiment the formula given by [10].
site lies between 27° 30' 0" North, 83° 27' 0" East at
agronomy farm of Paklihawa Campus with an elevation of
109m / 358ft. climate of the experimental site was
subtropical and humid. Where,

Experimental Design and Sowing: The experiment was Ti= date on which the disease was scored
carried out in Randomized Complete Block Design (RCBD) n = Number of dates on which disease was scored
with 3 replications and 20 treatments. Individual plot size
was 1m . Continuous row to row sowing was done @ Agronomic Traits: After all the genotypes reached to2

spacing of 25 cm with seed rate of 120kg/ha. The total area maturity they were hand harvested and threshed manually
of research plot was 147m . 1m spacing was left between and grain yield and thousand kernel weight were taken at2

each replication and RR- 21 was sown at the boarder side 12% moisture level.

th

2 5 2

by the following formula: 

1 2

D = First digit (height of infection) and1

2

progress curve, that shows  the  epidemic  over  time  and

Yi= disease scored on i first dateth
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Data Analysis: Data were tabulated in Ms-excel and were
subjected to analysis of variance using R-STAT software.
Mean separation was done by Duncan’s Multiple Range
Test (DMRT).

RESULTS AND DISCUSSION

Double Digit AUDPC: Analysis of variance (ANOVA)
revealed highly significant difference (p 0.01) on AUDPC
value of different genotypes. Mean AUDPC value was
(505.55). AUDPC value ranged from 314.81 to 791.35.
Lowest AUDPC value was recorded in NL1094 (314.81),
GAUTAM (316.05), BL4347 (349.38) and BL4316 (429.63)
respectively.   Highest  AUDPC  value  was  recorded  in
RR-21 (791.35), NL1199 (664.19), NL1177 (586.42) and
BL3623 (555.55) respectively (Table 1). RR-21 which was
taken as the resistant check possessed higher AUDPC
value but GAUTAM had little bit higher AUDPC value
than tested genotype NL1094 which suggest that even
resistant variety when sown delay than the normal date,
AUDPC value might increase due to increase in
temperature and heat stress which was supported by [10].

Grain Yield: Analysis of variance (ANOVA) revealed
highly significant difference (p 0.01) on grain yield value
of different genotypes. Mean grain yield value was (2.85).
Grain yield value ranged from 2.29 t/ha to 3.43 t/ha.
Lowest grain yield was recorded in NL1199 (2.29 t/ha),
NL1214   (2.40   t/ha),  RR-21  (2.41  t/ha)   and   NL1211
(2.47  t/ha)   respectively.   Highest  grain  yield  was
recorded in BL 4316 (3.43 t/ha), NL1094 (3.43 t/ha),
GAUTAM (3.25 t/ha) and BL 4347 (3.22 t/ha) respectively
(Table 1). Genotypes with lower AUDPC value possess
higher economic yield which was supported by [10].

Thousand Kernel Weight (TKW): Analysis of variance
(ANOVA) revealed significant difference (p 0.05) on
TKW value of different genotypes. Mean TKW value was
(41.2). TKW value ranged from 39.33 gm to 46.00 gm.
Lowest TKW value was recorded in NL1204 (35.33 gm),
NL1006   (36.00  gm),  NL1209  (36.66  gm)  and  NL1201
(38.66   gm)   respectively.   Highest  TKW  value  was
recorded in  BL4347  (46.00  gm),  BL4507  (46.00  gm),
BL3623 (46.00 gm) and NL1177 (44.66 gm) respectively
(Table 1). Decrease in TKW with increase in disease
severity was also obtained by [11].

Regression Study: There was negative correlation
between the Yield and AUDPC value. According to the
coefficient of determination, about 44.1% variation in yield

Table 1: AUDPC, grain yield and thousand kernel weight of 20 wheat
genotypes at Paklihawa, Rupandehi, Nepal 2014-2015

S.N Genotypes AUDPC Grain Yield (t/ha) TKW(gm)
1 BL4316 429.63 cde 3.43 a 46.00 a
2 NL1094 314.81 e 3.43 a 41.33 abcde
3 GAUTAM (R.C) 316.05 e 3.25 ab 44.00 abc
4 BL4347 349.38 de 3.22 ab 46.00 a
5 BL4507 525.92 bc 3.11 abc 46.0 a
6 NL1171 501.23 bcd 3.10 abc 38.0 bcde
7 NL1006 529.62 bc 3.08 abcd 36.00 de
8 BL4291 518.51 bc 3.0 abcde 42.66 abcde
9 NL1207 525.92 bc 2.94 abcdef 42.00 abcde
10 BL3623 555.55 bc 2.80 bcdefg 46.00 a
11 NL1177 586.42 bc 2.79 bcdefg 44.66 ab
12 NL1208 534.57 bc 2.75 bcdefg 40.00 abcde
13 NL1209 532.09 bc 2.72 bcdefg 36.66 cde
14 NL1213 490.12 cd 2.65 cdefg 39.33 abcde
15 NL1204 486.42 cd 2.60 cdefg 35.33 e
16 NL1201 469.13 cde 2.52 defg 38.66 abcde
17 NL 1211 493.82 cd 2.47 efg 43.33 abcd
18 RR-21 (S.C) 791.35 a 2.41 fg 39.33 abcde
19 NL1214 496.29 bcd 2.40 fg 39.33 abcde
20 NL1199 664.19 ab 2.29 g 39.33 abcde

Mean 505.55 2.85 41.2
CV% 17.16 10.13 9.67
F-test ** ** *
LSD 143.42 0.47 6.59

AUDPC: Area Under Disease Progress Curve, TKW: Thousand Kernel
Weight. Treatment means are separated by Duncan’s Multiple Range Test
(DMRT) and the columns represented by the same letter(s) are not
significantly different among each other at 5% level of significance.

Fig. 1: Estimated linear correlation between Yield and
AUDPC at Paklihawa,Rupandehi, 2014-2015

Fig. 2:Estimated linear correlation between Thousand
Kernel Weight (TKW) and AUDPC at Paklihawa,
Rupandehi, 2014-2015
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was due to AUDPC value and remaining portions were 4. Nema, K.G. and L.H. Joshi, 1973. Spot blotch disease
due to other factors (Fig. 1). This finding was in of wheat in relation to host age, temperature and
accordance with [13] who found negative correlation moisture. Indian Phytopathol., 26: 41-48.
between the AUDPC and grain yield. Similarly the 5. Singh, R., V. Singh, R. Ahmad and S.P. Singh, 1998.
correlation between the Thousand Kernel Weight (TKW) Influence of agronomic practices on foliar blight and
and AUDPC was also negative. According to Coefficient identification of alternate hosts in rice-wheat
of determination about 6.8% variations in TKW was due cropping    system.    In:   E.   Duveiller, H.J.   Dubin,
to AUDPC value and remaining portions were due to J. Reeves and A. McNab (eds.). Helminthosporium
others factors (Fig. 2). Decrease in TKW with increase in Blights of Wheat: Spot Blotch and Tan Spot.
disease severity was recorded by [12]. CIMMYT, Mexico DF., pp: 346-348.

CONCLUSION wheat diseases and disease research in warmer areas.

Twenty wheat genotypes showed different level of warm areas. CIMMYT, Mexico, D.F., pp: 125-145.
resistance against spot blotch disease severity. BL4316 7. Aryal, L., 2013. Response of Drought Tolerant Wheat
had higher AUDPC as compared to NL1094 and Genotypes to   Spot   Blotch  under  Normal  and
GAUTAM but showed highest yield, which suggests the Late Sowing Condition at Rampur, Chitwan, Nepal.
tolerance level of BL 4316 to spot blotch. Among the MS. Thesis (unpublished). Institute of Agriculture
tested genotypes NL1094, GAUTAM, BL4347 and BL4316 and Animal  Science,   Rampur,   Chitwan,   Nepal,
can be used as resistant check because of lower AUDPC pp: 102.
value and good yield performance and RR-21 and NL1199 8. Aryal, L., S.M. Shrestha and G.B.K.C. 2013. Effect of
can be used as susceptible check in varietal screening date of sowing on the performance of drought
against spot blotch. tolerant wheat genotypes to spot blotch at Rampur,
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