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Abstract

An experiment was conducted to study the comparative performance of different Indian mustard (Brassicajunceal.)
varieties under organic management system during the Rabi season of the year 2019-20. Nine Indian mustard varieties
viz., RH-0749, Super Gold, PusaBold, KMH-721, Varuna, Bayer-5222, IM-3, Giriraj and RV M-2 were compared for
growth, yield attributes and yield. Significant variations in growth parameters like plant height, root length, fresh
shoot and root weight, dry shoot and root weight, number of leaves, number of branches and CGR were observed
among the different varieties. Yield attributes like siliqua per plant, test weight, seed per plant of different varieties
werealso differed significantly. Variety ‘ Varuna performed exceedingly well interms of growth and yield characteristics
among all the varieties and fetched the highest seed yield (27.5 g/ha) and stover yield (40.34 g/ha). Thus, variety
“Varuna could be abetter choicefor organic farming system to enhance the mustard productivity and profitability in

the Bundelkhand region.
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I ntroduction

Oilseeds have important placein Indian agriculture next
to cereals. India is one of the largest rapeseed-mustard
growing country in the world, occupying the second
position in area and forth position in production after
Canada, European Union and China. The estimated area,
production and productivity of rapeseed-mustard in the
world was 36.59 mha, 72.37 mt and 1980 kg/ha,
respectively, during 2018-19. Indian mustard account for
about 75-80% of the 6.23 mha of rapeseed and mustard
areawith the production 8.32 mt and productivity of 1397
kg/ha in the country. (Anonymous, 2019). Rapeseed-
mustard is one of the most important groups of oilseed
crop of India. It isawinter (Rabi) season crop and being
cultivated both under irrigated (79.2%) and rainfed (20.8%)
conditions. Indian mustard cultivation predominantly is
carried out widely in 13 states of India, wherein Madhya
Pradesh ranksthird (11.73 %) and Uttar Pradesh (11.36%)
on fourth place with area 0.68 mha, production 0.95 mt
and productivity 1392 kg/ha (Anonymous, 2018). In
present scenario, India has surplus of cereal production
but islagging behind in supplying the edible oil demand.
This gap can be filled by growing mustard varieties as
the oil recovery from rapeseed-mustard is about 42%.
Also, rapeseed-mustard crop are well known for its
potential and importance, asthisisthe only crop that is
able to meet the challenge of demand and supply gap of
edible oil in India (Kumar, 2014). Since, thereis avast

variability in the climatic and edaphic conditionsin the
mustard growing areas of India, the selection of suitable
varieties is important factor to ensure higher economic
yield. Bundelkhand is categorised under rainfed areaand
prone to drought conditions. In a research study by
Dawadi et al. (2019), on the basis of drought tolerance
and germination rate parameters found that amongst all
the oilseed crops Brassica juncea was the most drought
tolerant followed by carinata and pennycress whereas
canola and rapa were considered as intermediate and
other species (soybean, peanut, alba, camelina and
crambe) were drought susceptible. Organic farming seems
to be more appropriatein Bundelkhand region. A number
of studies showed that under drought conditions, crops
in organic agriculture systems produce significantly
higher yield than conventional agriculture. Therefore,
strengthening of organic farming in Bundelkhand is
reported to be very helpful in improving profitability of
farmer and thereby increase in their income (Tripathi,
2020). Organic manures apart from containing NPK also
containssmall amount of trace elementsespecialy boron,
copper, iron, sulphur, zinc, and fair quantity of growth
promoting substances. The scientific studies on
evaluation of mustard varieties for organic farming in
Bundelkhand are very limited. Therefore, the present
investigation was under taken to identify the most suitable
variety for organic farming in Bundelkhand region.
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Materialsand Methods

A field experiment was conducted at Organic Research
Farm, Karguaji, Institute of Agricultural Sciences,
Bundelkhand University, Jhansi, Uttar Pradesh during
the Rabi season of 2019-20 to study the comparative
performance of different Indian mustard (Brassicajuncea
L.) varieties under organic management system. The
experiment was conducted involving 9 varieties
(treatments) viz., RH-0749, Super Gold, PusaBold, KM H-
721, Varuna, Bayer-5222, IM-3, Girirgf (DRMRIJ31) and
RVM-2 of Indian mustard crop inrandomized block design
with 3 replications. Each variety wasgrownina3mx 1.8
m (5.4 m?) plot having border sizeof 30cmand irrigation
channel of 40 cm. To get fine seedbed for sowing, sail
was first deep ploughed with a soil turning plough
followed by two cross ploughing and planking after each
ploughing. Vermicompost and farm yard manure (50:50
ratio) were used as organic sources to supply nutrients
to the crop. Farm yard manure was applied at the time of
land preparation and vermicompost wasappliedinamoist
soil inarow 2 to 3 cm below from the seeds at thetime of
sowing. Mustard seeds at therate of 4.5 kg/hawere sown
15 cm apart on 05" November 2019in linesat thedistance
of 45 cm. One pre-sowing irrigation was given to ensure
proper germination and two irrigations one at rosette stage
(30 DAS) and second at siliquaformation (55 DAS) were
given with tube well for proper crop establishment and
higher yield. Inter culture operations like thinning, gap
filling, etc. were done as per the requirement. No major
pest was observed on the crop, only one spray of cow
urinewas undertaken at 45 DA Sto protect the crop from
frost. The crop was harvested on 03 March 2020 at
complete maturity asjudged by visual observation. One
border row from both the sides of plots and one plant
from each side were harvested first. Thereafter, crop of
each net plot was harvested separately and brought to
threshing floor after proper tagging. The produce of net
plot weighed individually and recorded before threshing.
Threshing was done by wooden sticks and seed weight
was recorded for net plot after winnowing the produce.
To obtain stover yield, the seed weight was subtracted
fromtotal biomass recorded from each plot.

Data was recorded at 30, 60 and 90 DAS on growth
parameterslike plant height, root length, fresh shoot and
root weight and dry shoot and root weight on randomly
selected three plants from each plot. Thewhole sampled
plants were collected and their fresh weights of shoot
and root were recorded at each sampling stage. Theroot
portion was cut from sampled plants carefully and then
gently washed with water and the root lengths of three
plants were measured in cm from the soil level to itstip.

To determine the dry weight of shoot and root, these
samples were chopped into small pieces and put for sun
drying for two days and thenin the oven at atemperature
of 70+£1°Ctill the constant weight attained. The average
value was cal culated and noted as dry matter in g/plant.
The other growth parameters like number of leaves per
plant and number of branches per plant were recorded.
The crop growth rate (CGR) in different varieties was
recorded using the formula CGR = (W, - W )/ (t, - t));
Where, W, and W, are plant dry weight (total dry matter
ingram per unit area) at timet, andt,, respectively. The
yield and yield attributes like no. of siliqua per plant,
seed, stover and husk weight per plant, test weight and
yield (biological, seed and stover) along with harvest
index were recorded at maturity stage. The recorded
data was statistically analysed by using OP-STAT
software (1998) and the C.D. values were calcul ated at
5% level of probability.

Resultsand Discussion
Growth parameters

The maximum plant height wasrecorded in variety Varuna
i.e,19.5cm, 133.8cmand217.7 cmat 30, 60 and 90 DAS
respectively, whilethe minimumwasrecorded in RH-0749
(12.6cm)at 30DASandinRVM-2i.e.,, 112.0cmand 190.1
cmat 60 and 90 DA Srespectively (Table 1). The maximum
fresh weight of shoot wasfound in variety Varuna, (16.4
0,84.1gand 487.4g), whileminimuminRVM-2, (12.4 g,
65.6 g and 320.0 g) at 30, 60 and 90 DAS respectively.
Similar trends have been reported by Chaplot et.al. (2012).
Themaximum dry weight of shoot per plant wasrecorded
in variety PusaBold (4.1 g) and the minimum in KM H-
721(1.99) at 30 DAS. Whereas, at 60 and 90 DASit was
found the maximumin variety Varuna(12.6 gand 67.1 g
respectively) and theminimumin RVM-2 (7.6 gand 52.9
g, respectively). Similar trends have been reported by
Khushu and Singh (2005). Number of primary branches
per plant was the highest in variety Varuna (3.3, 5.6 and
8.7) and thelowest inRVM-2, (2.2, 3.8 and 6.6) at 30, 60
and 90 DA Srespectively. Similar trendswerereported by
Kandpal (2001). The highest number of secondary
brancheswererecorded in variety Varuna, (9.6 and 25.9)
whilelowestinRVM-2, (7.6 and 17.7) at 60 and 90 DAS
respectively Table 1. Similar findings were reported by
Deol et al. (2008).

The highest number of leaves per plantwas observed in
Varunaandthelowestin RVM-2 (Table2). Similar results
were supported by Bhat et al. (2006). The maximum root
lengthwasfoundinvariety Varuna, i.e., 7.61 cm, 15.74cm
and 87.61 cm at 30, 60 and 90 DASS, while the minimum
wasfoundin RH-0749 (5.15cm) at 30 DASandinRVM-2
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Table 3: Crop growth rate of different varieties of mustard
at different period of growth

Varieties Crop growth rate (g/m?/day)
0-30DAS 30-60DAS  60-90DAS

RH-749 174 561 4255
Super Gold 297 553 46,07
PusaBold 326 6.48 4754
KMH-721 157 576 37.33
Varuna 267 865 4719
Bayer 5222 165 585 3990
M-3 173 6.21 4084
Girirgj 181 6.88 4509
RVM-2 158 532 36.08
FEmt 0.32 055 109
CD(p=0.05) 097 166 329

i.e,11.79cmand 61.37 cm at 60 and 90 DA Srespectively
(Table 2). Significantly higher fresh weight of roots per
plant wasrecorded in variety Varuna, (0.859, 9.77gand
25.86 g), whileit wasrecorded the minimumin RVM-2,
(0.58 g, 5.96 g and 16.45 g) at 30, 60 and 90 DAS
respectively (Table 2). Similar findings have also been
reported by Aziz et al. (2011). Dry weight of roots per
plantwasrecorded the maximuminVaruna, (0.35g, 2.739
and 11.88g), whileit wasrecorded the minimumin RV M-
2 (0.16 g, 1.70 g and 5.16 g) at 30, 60 and 90 DAS
respectively. Similar findings have been reported by
Chaplot et. al. (2012).

Thehighest crop growth rate (CGR) wasrecorded during
0-30daysin PusaBold, (3.26 g/m?/day) which was at par
with Super Gold, (2.97 g/m?/day) and Varuna, (2.67 g/m?

day) (Table 3). During 30-60 DAS, the highest CGR was
recorded in Varuna (8.65 g/m?/day) followed by Girirgj
(6.88g/m?/day) and PusaBold (6.48 g/m?/day). Whereas
during 60-90 DAS, the highest CGR wasrecorded in Pusa
Bold (47.54 g/m?/day) whichwasat par with Varuna (47.19
g/m?day) and Super Gold (46.07 g/m?/day). The other
varieties showed lower growth rate during different
stages and finally reflected in yield and yield attributes

Yield and yield attributes

Significantly maximum numbers of siliqua per plant at
maturity were recorded in variety Varuna (300.3) whereas
minimumwasnoted in RH-0749-2 (241.6) followed by RVM-
2(253.4) (Table4). Similar findings have been reported by
Kandpal (2001) and Deol et al. (2008). Dataon seed weight
per plant wasfound to be statistically significant. Variety
‘Varuna recorded the highest seed weight per plant (57.49
0), whilethelowest wasrecorded invariety RVM-2 (36.34
0). Similar findings have been reported by Kumar et al.
(2001). Dataon dry weight per plant of mustard wasfound
tobestatistically significant wherein variety ‘ Varuna was
recorded highest (100.3 g/plant) while the lowest was
recorded invariety RVM-2 (74.7 g/plant). The maximum
husk weight wasrecorded in variety Varuna (26.9 g/plant)
whileminimuminRVM-2 (22.5 g/plant). Thesmilar results
were also reported by Shukla et. al. (2001). The 1000-
seed weight wasfound maximum in variety Varuna (5.22
0), whiletheminimumin RVM-2 (4.35g) (Table4). Among
different varieties, the maximum biological yield was
recorded in variety Varuna, (67.82 g/ha) and theminimum
in RVM-2 (49.86 g/ha) (Table 4). The highest seed yield
was obtained with Varuna (27.49 g/ha) while it was the
lowest in RVM-2 (16.14 g/ha). Similarly, the maximum

Table4: Yield and yield attributes of different mustard varieties at maturity under organic management system

Treatment Sliguee  Seed Dry Husk 1000- Biologica Seed Stover Harvest
/plant weight  weight  weight  seed yield yied yield index
(g/plant) (g/plant) (g/plant) weight(g) (¢/ha)  (o/ha)  (o/ha) (%)
RH-0749 2416 374 85 250 479 59.1 216 375 365
Super Gold 2804 465 859 253 495 610 231 380 38
Pusa Bold 2846 525 936 261 516 64.8 5.7 301 396
KMH-721 2544 395 784 239 448 535 177 358 31
Varuna 3003 575 100.3 269 5.2 67.8 275 403 405
Bayer-5222 2314 445 8.2 242 457 554 191 36.2 346
M-3 2676 474 911 247 471 573 203 370 354
Girirgj 2903 523 R4 257 507 63.1 24.6 386 389
RVM-2 2534 36.3 747 25 435 499 161 337 R4
Fmt 198 188 285 0.36 0.06 0.77 030 572 0.72
CD(p=0.05) 60 568 862 110 017 232 091 173 216




stover yield wasfound in variety Varuna (40.33 g/ha) and
it was minimum in RVM-2 (33.72 g/ha). The maximum
harvest index wasalso in variety Varuna (40.53 %) while
minimumwasfoundinvariety RVM-2 (32.37 %).

Conclusion

Based on present study, it can be concluded that variety
‘Varuna’ of Indian mustard could be the best choice for
growing under organic farming system to achieve the
higher productivity in Bundelkhand region.
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