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Abstract : Brassicacropsaretheimportant source of edible oil in India, but traditional low yielding genotypes should be replaced
with theimproved genotypesto meet edible oil requirement of the country domestically. A field study was conducted during Rabi
2013-14 and 2014-15 to test the yield response of new genotypes of rapeseed mustardsat different locationsin Sri M uktsar Sahib
district of Punjab. New rayagenotype, RLC 3 gave higher averageyield (15.21 g/ha) ascompared to local check RLC 1 (14.8 g/ha).
African sarson genotype PC 10 also produced higher average grainyield (16.48 g/ha) ascompared to local check (15.32 g/ha). The
incidence of white rust disease was not observed in new genotypes, whereas Alternaria blight incidence was lower as compared
to local checks. New genotypes also gave higher per hectare net return as compared to respective local checks. Overall net return
from African sarson was better as compared to raya.
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INTRODUCTION significantincreasein production in thelast decade. The
production and yield of rapeseed mustard increased from
6.66 million tonne (mt) and 1017 kg/ha in 2000-01, to
7.66 mt and 1185 kg/hain 2010-11 (Singh and Kothari,
2013). Despite the high quality of oil and also its wide
adaptability for varied agro-climatic conditions, thearea,
production and yield of rapeseed-mustard in India have
been fluctuating dueto various biotic and abiotic stresses
coupled with India’s domestic price support programme.
Among biotic stress, white rust caused by Albugo
candida (Pers. ex. Lev.) Kuntze and Alternaria blight
caused by Alternaria brassicae (Berk.) Sacc. have been
reported to be most wide spread and destructive fungal
diseases of rapeseed mustard throughout the world

Rapeseed mustard are the major oilseed crop of
India which contribute about 32 per cent of the total
oilseed production in the country (Thakur and Sohal,
2014). This group of oilseed crops offers higher return
withlow cost of production and low water requirement,
so it has greater potential to increase the availability of
edible oil from the domestic production (Singh et al.,
2010). Itisfit for bothirrigated aswell asrainfed areas
and suitablefor sole aswell asmixed cropping. Ground
water in south western part of the Punjab is of poor
quality and soil healthisal so poor due to monoculture of
crops, so it offers a great potential for crop
diversification. Oil seed sector asawhole haswitnessed
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(Kolte, 1985 and K olte, 2002). The temperature ranging
frommaximum 18-27C and minimum 8-12 °C alongwith
an average relative humidity >92 per cent has been
reported to favour theinitiation and spread of Alternaria
disease on theleaves (Anegjaand Agnihotri, 2013). Such
conditions prevail during crop season in the Punjab, so
disease cause heavy lossesto the crop. Depending upon
disease severity, Alternariablight may cause about upto
70 per cent yield loss under Indian condition (Meena et
al., 2010; Meenaet al., 2011; Chattopadhyay, 2008 and
Shrestha et al., 2005). Similarly white rust (Albugo
candida) is major bottleneck in raya cultivation. About
60 per cent or moreyieldlosses on Brassica fromwhite
rust disease have been reported in India (Lakra and
Saharan, 1989). Since the resistance to these diseases
are not present in cultivated varieties of Brassica so,
effortsare madeto select less susceptible cultivars. The
seed yield of rapeseed mustard can be increased by
identifying and introducing of high yielding genotypes
having tolerance to these diseases. The replacement of
traditional low yielding genotypes with the improved
genotypes is very necessary to meet edible oil
requirement of the country domestically. In the present
study improved genotypes of rapeseed mustard were
evaluated at farmers’ field to compare their yield
potential, resistant to diseaseswith the objective to check
their suitability under the existing climatic conditions of
south western districts of Punjab.

MATERIAL AND METHODS

A multi-location field study was conducted to test
the growth and yield response of different Brassica
cultivars during Rabi 2013-14 and 2014-15 at different
locationsin Sri Muktsar Sahib district (lie between 30°
69 and 29° 87' latitude and 74° 21" and 74° 86' longitude,
184 m above mean sealevel). The areais characterized
by semi-arid type of climate with hot and dry early
summers from April-June followed by hot and humid
period during July-September and cold winters during
December-January. Winter experiences frequent frosty
spells especially during December and January and
minimum temperature records as low as 0.5°C. The
annual rainfall of theareais430.7 mm, most of whichis
received during July to September (Anonymous, 2007).
During Rabi 2013-14, four rayacultivars (PHR 1, PHR
2, RLC 1 and RLC 3) and two African sarson cultivar
(PC 10 and PC 5) weretested at Krishi Vigyan Kendra,
Sri Muktsar Sahib. In Rabi 2014-15 experiments were

conducted at different locations at farmers’ field. Raya
cultivar RLC 3 and recommended check RLC 1 were
tested at village Jand wala, Balamgarh, Harike Kalan
and KVK, Sri Muktsar Sahib. Whereas, African sarson
cultivar PC 10 was tested along with PRB 357 (Check)
at four different locationsviz., village Madhir, Ramgarh
Chungah and Chhatianna and KVK farm Sri Muktsar
Sahib. Seeds of these cultivarswere supplied by Oilseed
Section, Deptt. of Plant Breeding and Genetics, Punjab
Agricultural University, Ludhiana. Physico-chemical
analysisof the soil wasdonefromacomposite soil sample
collected before crop sowing. Intheselocations, the soil
was loamy sand to loam in texture. However, the soil is
mediumin OC and availablePandrichinavailableK in
the all experimental site. The crop was raised as per
recommended agronomic practices for cultivation of
rapeseed mustard under irrigated conditions (Anonymous,
2013). Sowing was done during first fortnight of
November. A basal dose of 112.5 kg urea and 187.5 kg
SSP per hectare were applied at the time of sowing and
remaining 112.5 kg urea per hectare at first irrigation.
The crop was sown in rows at 30 cm apart. After
germination, thinning was doneto maintain uniform plant
population at 10 cm. The data on growth parameters
likeflower initiation, daysto maturity, yield wasrecorded
from whole plot basis. Experiment was laid out in
Randomized Complete Block Design. The results were
analyzed statistically using analysis of variance
(ANOVA) on computer and treatment means were
compared using least significant difference (LSD)
(Gomez and Gomez, 1984).

RESULTS AND DISCUSSION

Thefindings of the present study aswell asrelevant
discussion have been presented under following heads:

Growth and grain yield :

During Rabi 2013-14, a field experiment was
conducted to test the growth and yield response of
different Brassica cultivars. Three new cultivar of raya
(PHR 1, PHR 2 and RLC 3) were tested with a local
check RLC 1(Table1). A new cultivar (PC 10) of African
sarson was tested with alocal check PC 5. The variety
PHR 1(147 days) and PHR 2(147 days) mature earlier
ascompared to RLC 3(149 days) and RLC 1(152 days).
Whereas, African sarson cultivar PC 10 take less days
for flower initiation as compared to local check PC 5
and it matured earlier ascompared to local check during
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2013-14. During 2014-15, the performance of new raya
cultivar RLC 3 and African sarson cultivar PC 10 was
tested at different locations and compared with
recommended check RLC 1 and PRB 357, respectively
(Table 2). The variety RLC 3 (66) flower early as
compared to RLC 1 (68 days) and it also matures two
days earlier as compared to local check. Whereas,
African sarson PC 10 variety taken more daysfor flower
initiation ascompared tolocal check and also, it matured
one week |ate as compared to local check during 2014-
15.

The grain yield during 2013-14, variety RLC 3
produced higher grain yield (14.99/ha) among all other
raya cultivars, followed by PHR 1 (14.5 g/ha), PHR 2

USTARD GENOTYPES UNDER SEMI ARID CONDITIONS

(13.2 g/ha) and lowest in RLC 1 (13g/ha). RLC 3 gave
14.6 per cent higher yield as compared to local check
RLC 1. Similarly, new African sarson cultivar PC 10
produced 14.6 per cent higher grain yield (15.6 g/ha)
than local check PC 5 (Table 1). During 2014-15, RLC
3(15.53g/ha) produced statistically at par grainyield with
local check RLC 1 (16.6 g/ha). However, African sarson
variety PC 10 gave significantly higher yield (17.35 g/
ha) than local check (16.05 g/ha).

The pooled average of the two year data, new raya
cultivar, RLC 3 (15.21 g/ha) gave higher yield as
compared to local check (14.8 g/ha). Similarly, higher
per hectare net return was obtained from RLC 3 (Rs.
27682) ascomparedto RLC 1 (Rs. 26350). New African

Tablel: Growth and grain yield of Raya and African sarson during 2013-14

Genotypes Days to flower initiations

Days taken to maturity

Yield g/ha % superiority over check

Raya

PHR 1
PHR 2
RLC 3
RLC 1

62
59
64
65
African sarson
PC 10

PC5

72
80

147
147
149
152

145

132

14.9
13

11.53
15
14.6

158
164

15.6
14.6

6.4

Table?2: Growth and grain yield of Raya and African sarson during 2014-15

Genotypes Days to flower initiation

Days taken to maturity

Yield g/ha #Averageyield g/ha  Net return (Rs.)

Raya

RLC3

RLC1

C.D. (P=0.05)
African sarson
PC 10

PBR 357

C.D. (P=0.05)

66
68

150
152

70
65

157
150

15.53
16.60
NS

1521
14.8

27682
26350

17.35
16.05
0.16

16.48
15.32

31794
28056

- Selling price @ Rs. 3250/- per quintal, # Average yield of

two year data NS= Non-significant

Table 3: Incidence of disease on Raya and African sarson under natural condition during 2014-15

Disease incidence (%)

Genotype 75 days

90 days 105 days

White rust Alternaria blight

White rust Alternariablight White rust Alternariablight

Raya

RLC3

RLC1
African sarson
PC 10

PBR 357

15
80 40
10

40 30

70
80

80

90 100 100
40

75

75

60 80 100
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sarson variety PC 10 also produced higher averagegrain
yield (16.48 g/ha) ascompared to local check (15.32 o/
ha) and PC 10 (Rs. 31794 per ha) gave higher net return
as compared to local check (Rs. 28056 per ha). Thus,
theresultsindicated that overall the new cultivarsRLC
3 and PC 10 performed better than local checks and
obtained higher return. Thetablealso revealed that overall
net return from African sarson was better as compared
to raya. The differences in the yield of the tested
genotypes were due to best performance of genotypes
under the existing agro-climatic condition and genetic
potential of the genotypes (Yousaf et al., 2013).

Disease incidence :

White rust and Alternaria blight are the major
diseaseswhich causesignificant yield reductioninraya.
Theincidence of these diseases under natural condition
were recorded at 75, 90 and 105 days and presented in
Table 3. At 75 days, the white rust incidence was not
observed in RLC 3 ascompared to 80 per cent incidence
inlocal check RLC 1. Similarly at 90 and 105 days the
incidence of white rust was very high in local check
(100%) as compared to no incidence of this disease in
new raya cultivar RLC 3. As Alternaria blight is
concerned theincidencewasagainlow in RLC 3 (15%)
than RLC 1(40%) at 75 days old crop. At 90 days the
incidence of disease was 70 per cent and 80 per cent in
RLC 3and RLC 1, respectively which further increased
to 80 per cent in RLC 3 and 100 per centin RLC 1 at
105 days of crop. Hence, new cultivar RLC 3 was free
fromwhiterust infestation and Alternariablight wasa so
low as compared to local check.

In African sarson cultivar PC 10, white rust
incidence was not observed at any stage of the crop.
Whereas in check PBR 357 the incidence white rust
increased from 40 per cent at 75 days old crop to 80 per
cent incidence at 105 days. Similarly, the incidence of
Alternaria blight was again low in PC 10 (10%) than
local check (30%) at 75 days old crop, which increased
to 40 per cent and 75 per cent at 90 days in respective
cultivars. At 105 days the incidence of disease was 75
per cent and 100 per cent in PC 10 and PBR 357,
respectively. So, new African sarson cultivar PC 10 was
freefromwhiterust infestation and Alternariablight was
also low as compared to local check. Disease severity
significantly affected the seed yield of Brassica cultivars.
Bal and Kumar (2014) also reported that white rust and
Alternariablight infest the crop under Punjab condition

and significantly affected the seed yield of Brassica.
Management of these diseases by use of different
fungicides with varying degree of success has been
reported in theliterature (Mehtaet al., 2005 and Rohila
et al., 2001). For the management of these diseases,
PAU, Ludhianarecommended 1% spray of blitox (copper
oxychloride) or indofil M-45 (mancozeb) @ 250 g in
100 lit. of water per acre at 75 days old crop followed
by second spray of score 25 EC (difenoconazole ) @
100 ml and third spray of blitox or indofil M-45 @ 250 g
in 100 lit. of water per acre at 15 days interval
(Anonymous, 2013). Thus, new genotypes RLC 3 and
PC 10 received lower disease incidence which can be
manage by fungicidal spray schedule recommended
under Punjab condition.

REFERENCES

Angja, J.K. and Agnihotri, A. (2013). Alternaria blight of
oilseed brassicas: epidemiology and disease control strategies
with special reference to use of biotechnological apporoaches
for attaining host resistance. J. Oilseed Brassica, 4(1): 1-10.

Anonymous (2007). Report of Central Ground water board.
Ministry of water resource, Government of India, North
Western Region, Chandigarh (U.T.) INDIA.

Anonymous (2013). Package of practicesfor cropsof Punjab
Rabi. Punjab Agricultural University, Ludhiana (PUNJAB)
INDIA.

Bal, R.S. and Kumar, A. (2014). Studieson the epidemiology
of whiterust and Alternarialeaf blight and their effect on the
yield of Indian mustard. Afr. J. Agric. Res., 9(2):302-306.

Chattopadhyay, C. (2008). Management of diseases of
rapeseed-mustard with special referenceto Indian conditions.
In: Kumar, A., Chauhan, J.S. and Chattopadhyay, C. (Eds)
Sustainable production of oilseeds: rapeseed mustard
technology, Agrotech Publ. Acad., Udaipur (RAJASTHAN)
INDIA.

Gomez, K.A. and Gomez, A. A. (1984). Satistical procedure
for agricultural research. An international Rice Research
Institute Book, A Wiley-Inter Science, John Willy and Sons
Inc.,NEW YORK, U.SA.

Kolte, S.J. (1985). Diseases of annual edible oilseed crops.
\ol. 11, Rapeseed-mustard and desame diseases. CRC Press
Inc. BocaRaton, Florida, p 135.

Kolte, S.J. (2002). Diseases and their management in oil seed
crops — New paradigm. In; Oilseeds and oils — research and
development needs. Indian Society of Oilseeds Research,
Hyderabad (A.P) INDIA.

Internat. J. agric. ci. | Jan., 2016 | Vol. 12 | Issue 1 | 42-46 [[! Hind Agricultural Research and Training Institute




FIELD EVALUATION OF DIFFERENT RAPESEED MUSTARD GENOTYPES UNDER SEMI ARID CONDITIONS OF PUNJAB

Lakra, B.S. and Saharan, G.S. (1989). Sporangial variability
of Albugo candida infecting mustard under storage
conditions. Oil Crop Newdl etter, 6: 22-24.

Meena, P.D.,Awasthi, R.P., Chattopadhyay, C.,K olte, S.J. and
Kumar, A. (2010). Alternaria blight: a chronic disease in
rapeseed-mustard. J. Oilseed Brassica, 1: 1-11.

Meena, P.D.,Awasthi, R.P., Godika, S., Gupta, J.C., Kumar,
A., Sandhu P.S,, Sharma, P., Rai, P.K., Singh, Y.P., Rathi,
A.S., Prasad, R., Rai, D. and Kolte, S.J. (2011). Eco-friendly
approaches managing major diseases of |ndian mustard. World
Appl. Sci. J., 12(8): 1192-1195.

Mehta, N., Sangwan, M .S. and Saharan, G.S. (2005). Fungal
diseases of rapessed-mustard. In: Saharan, G.S., Mehta, N.
and Sangwan, M.S. (Eds.) Diseases of Oilseed Crops. Indus
Publishing Co., New Delhi, India. Pp 15-86.

Rohilla, R., Singh,R.L ., Singh, U.S,, Singh, R., Duveiller, E.
and Singh, H.B. (2001). Recent advances in management of
plant diseases using chemicals. Indian J. Plant Pathol., 19:
123

Shrestha, SK.,Munk, L.and Mathur, S.B. (2005). Role of
weather on Alternarialeaf blight disease and its effect onyield
and yield components of mustard. Nepal Agric. Res. J., 6:62-
72.

Singh, A. and Kothari, K. (2013). Oilseed Brassicacrop in
Bharatpur eastern district of Ragjasthan- A case Study. J.
Oilseed Brassica, 4 (2) : 90-95.

Singh, M., Singh, L. and Srivastava, S.B.L . (2010). Combining
ability analysisin Indian mustard [Brassica juncea (L.) Czern
& Cosgl.J Oilseed Brassica, 1(1): 23-27.

Thakur, M. and Sohal, B.S. (2014). Effect of €elicitors on
physiomorphological and biochemical parameters of Indian
mustard (Brassica juncea) and rapeseed (B. napus). J. Appl.
Nat. ci., 6 (1): 41-46.

Yousaf, M. M., Hussain, M., Hussain, N., Shah, M .J., Ahmed,
B.and Ghazali,H.M.Z.U. (2013). Yidd performance of different
genotypes of mustard under agro-climatic conditions of
Bahawalpur, Pakistan. Internat. J. Sci. Res., 4 (1):1353-1356.

th
Year

* % % % % Of Excellencex x % %

Internat. J. agric. ci. | Jan., 2016 | Vol. 12 | Issue 1 | 42-46 [[! Hind Agricultural Research and Training Institute




