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This experiment was carried out at the Instructional-cum-Research (ICR) Farm, Assam Agricultural University,
Jorhat, Assam, under rainfed condition during rabi seasons of the years 2021-22 and 2022-23 for evaluating
morphological parameters of 22 genotypes of rapeseed (Brassica rapa var. Toria). The field experiment was
laid out in randomized block design with three replications comprising of the genotypes TS-38 (Check), TS-
46, TS-67, TS-36, TS-29, TS-75-1, TS-75-1TL, TS-75-2ME, TS-75-2-MM, TS-76-1, TS-76-2, JT-90-1, Panchali,
Bhawani, CG Toria-4, TKM-20-1, TKM-20-2, JT-14-5, PT-2018-09, CG Toria-3, Tapeshwari and PT-303. The

ABSTRACT crops were grown as per the prescribed recommended package of practice. All the morphological parameters
of the crops were taken following the standard methodologies. The results of the study indicated a significant
variation of morphological parameters among the genotypes. The genotypes, PT-2018-09 showed the highest
plant height at different growth stages. Genotypes TS-75-2ME and TS-38 exhibited highest value of number
of branches and green leaves at different growth stages.
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Introduction

Rapeseed (Brassica rapa var. Toria) is a short
duration, self-pollinated and long day crop having
chromosome number 2n=20 (Mahendra et al., 2020). The
crop is one of the most popular and widely used oil seed
crops among the people of Assam and North-East India.
It contains 33-45% oil, 18-36% protein and other important
fatty acids like linolenic acid, oleic acid, etc. It is also
used as vegetable, edible oil, spices, preservatives, seed
meal, fertilizer and feed. The average area, production
and productivity of rapeseed in India during the period
from 2017-18 to 2021-22 is 67.30 lakh hectares, 97.96
lakh tones and 14.56 quintal, respectively (Anonymous,
2023). In Assam, the crop accounts for nearly one-third

of the oil produced in India, making the state as country’s
key edible oilseed producer. The total area under rapeseed
in Assam is 2.89 lakh hectares with a total production of
1.86 lakh tones and the productivity is 6.44 quintal per
hectare (Anonymous, 2022). In the North-Eastern states,
Assam is the highest in terms of area of cultivation of
rapeseed and has the potential to increase productivity to
great extent (Deka et al., 2018). To fulfil the increasing
demand of edible oils, appropriate interventions must be
paid for improvement of existing oilseed genotypes,
introduction of new species or varieties. The suitable
genotype for a particular region has to be identified based
on morpho-physiological efficiency and higher
productivity. The important morphological parameters viz
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plant height, number of branches and number of green
leaves have tremendous role in productivity of rapeseed
(Malek et al., 2012 and Mondal et al., 2020). Indeed,
there is a need to identify the most important morphological
parameters which govern the productivity of rapeseed.
Keeping these points in view, to evaluate the
morphological variations of different genotypes of
rapeseed, the present study was conducted.

Materials and Methods

The present experiment was carried out at the
Instructional-cum-Research (ICR) Farm, Assam
Agricultural University, Jorhat-13, Assam, during rabi
seasons of 2021-22 and 2022-23. The experimental farm
is situated at 26° 47 N latitude and 94° 12 E longitudes at
an elevation of 86.6 m above mean sea level (MSL).
The climate of experimental site of Assam Agricultural
University, Jorhat is characterized by subtropical, humid
climate with dry summer and cold winter. The soil of the
experimental plot was sandy-loam, acidic pH with medium
levels of N, P and K. The seeds were collected from the
Zonal Research Station, AAU, Shillongani, Nagaon,
Assam. The experiment was laid out in Randomized Block
Design with 3 replications and the crops were raised
following the recommended package of practices. The
statistical analysis was done by the method of Panse and
Sukhatme (1967). The data of both the years were pooled
analysed.

Five numbers of plants (avoiding the boarder rows)
were uniformly selected, tagged in each replication and
all the data related to morphological parameters were
taken from these plants and average values were
computed.

Plant heights in cm of standing crops were measured
at 30, 60 DAS and at harvest using measuring scale. The
heights were taken from the base to the tip of the upper
most leaf of the main branch or tip of the flowers (in
case of flowering plants).

The number of primary branches was counted from
the base to the top of the plant at 30, 60DAS and at
harvest.

The number of young green leaves was counted from
the base to the top of the plant at 30, 60 DAS and at
harvest. Newly emerging underdeveloped young leaves
and senesced leaves should be avoided.

Results and Discussion

Plant height at different stages of growth in
rapeseed

The data on plant height at different stages of growth
presented in Table 1 indicated significant differences
among the rapeseed genotypes in both the years. There

was an increase in plant height in all the genotypes with
advancement of age from 30 DAS up to harvest.
However, the rate of increase of plant height was more
in between 30 to 60 DAS as compared to 60 DAS to
harvest.

Among the genotypes, significantly higher plant height
was found in the genotype PT-2018-09 at all the growth
stages for both the years with the values of 43.47cm,
83.66cm and 92.44cm for the first year and 42.19cm,
83.67cm and 90.52cm for the second year at 30 DAS,
60 DAS and at harvest, respectively followed by the
genotype TKM-20-2 with the values of 43.23cm, 80.62cm
and 88.52cm for the first year and 41.46cm, 80.54cm
and 89.55cm for the second year at 30, 60 DAS and at
harvest, respectively. However, plant heights of both the
genotypes were found at par. On the other hand,
minimum plant height at all the growth stages were
recorded in the genotype CG Toria-4 followed by JT-90-
1. The pooled values of plant height for the two years
also showed the similar trend as above. However, the
average values for plant height were relatively less in
second year as compared to first year as evidenced by
mean values. Siddiqui and Fizor (2004) found significant
differences of plant height among different cultivars of
rapeseed which was similar with the current study. Rashid
et al. (2010) reported a significant difference of plant
height among different varieties of Brassica campestris
L., which might be associated with the varietal characters
or genetic makeup of the plant. The findings were in
corroboration with the findings of the current study. Awal
et al. (2014) also reported that the differences in plant
height in the species Brassica campestris were attributed
to their genetic differences in growth habit among the
varieties which is in corroboration with our present
findings. Nem et al. (2020) and Yadav et al. (2021) also
reported similar results of significant variation of plant
height among different genotypes of rapeseed.

Primary branches at different stages of growth in
rapeseed

The numbers of primary branches at 30, 60 DAS
and harvest are presented in Table 2. The number of
primary branches in all the genotypes increased with
advancement of age from 30 DAS up to 60 DAS for
both the years. Among the genotypes, significantly higher
number of primary branches was recorded in the
genotype TS-75-2 ME with the values of 2.20 (30 DAS)
and 6.00 (60 DAS and Harvest) followed by TS-75-2MM
(2.20, 5.47and 5.47) for the first year and TS-75-2ME
with the values of 2.13, 5.80 and 5.80 at 30 DAS, 60
DAS and at harvest, respectively followed by TS-75-



Morphological Variations at different Growth Stages of Rapeseed Genotypes under Rainfed Condition of Assam 129
Table 1 : Plant height at different stages of growth in rapeseed.
Plant height (cm)
Genotypes 30 DAS 60 DAS Harvest
1tyear | 2™year Pooled 1tyear | 2"year Pooled 1tyear | 2™year Pooled

PT-303 37.67 36.90 37.29 71.29 77.90 77.60 84.74 83.26 84.00
PT-2018-09 43.47 4219 42.83 83.66 83.67 83.67 92.44 90.52 91.48
Panchali 4263 38.43 4053 80.48 79.78 80.13 87.26 87.33 87.30
Bhawani 40.57 40.07 40.32 7212 71.00 71.56 78.00 78.66 78.33
TS-29 371.37 38.09 37.73 69.89 69.11 69.50 78.78 71.45 75.12
TS-36 36.87 36.05 36.46 70.70 68.40 69.55 79.26 79.06 79.16
TS-46 3357 31.29 3243 78.04 71.29 71.67 84.37 80.42 82.40
TS-67 35.20 36.86 36.03 76.33 75.59 75.96 85.54 82.40 83.97
TS-75-1 34.37 3257 3347 75.22 60.11 67.67 85.73 76.22 80.98
TS-75-1TL 32.27 3155 3191 80.44 66.11 73.28 87.23 79.80 83.52
TS-75-2ME 41.60 40.60 4110 77.99 76.33 771.16 88.22 79.00 83.61
TS-75-2MM 34.77 33.66 34.22 71.24 74.89 76.07 84.74 84.89 84.82
TS-76-1 37.90 37.78 37.84 70.22 69.44 69.83 80.63 81.33 80.98
TS-76-2 38.93 37.67 38.30 72.44 70.74 7159 76.92 74.40 75.66
JT-90-1 27.07 27.60 21.34 70.18 59.66 64.92 76.44 70.00 73.22
JT-14-5 38.83 40.89 39.86 73.63 71.23 72.43 76.81 71.52 74.17
TKM-20-1 28.10 27.99 28.05 7851 7211 75.31 87.41 87.22 87.32
TKM-20-2 4323 41.46 4235 80.62 80.54 80.58 88.52 89.55 89.04
Tapeswari 37.16 36.41 36.79 7153 74.85 73.19 87.77 79.00 83.39
CG-Toria-3 4197 4191 4194 72.78 7222 72.50 83.14 74.56 78.85
CG-Toria-4 26.83 26.06 26.45 60.75 54.89 57.82 68.19 66.33 67.26
TS-38 (Check) 3250 31.44 31.97 64.55 65.52 65.04 71.35 80.27 78.81
Mean 36.49 35.79 36.14 74.76 71.43 77.60 82.96 79.41 84.00
SEd (%) 0.75 0.87 0.83 102 133 116 0.72 0.79 0.76
CD(0.05) 151 176 161 2.07 2.70 242 102 1.60 144

2MM (2.07, 5.27and 5.27 at 30 DAS, 60 DAS and at
harvest, respectively) for the second year, although both
the genotypes were found statistically at par. On the other
hand, minimum number of primary branches was found
in the genotype TS-29 followed by Tapeswari at 60 DAS
and at harvest for both the years. However, the genotypes
did not differ statistically. The minimum number of primary
branches was observed in the genotype TS-46 at 30 DAS
for the first year and TS-29 followed by TS-75-1TL for
the second year. The pooled values of branch number
for the two years also showed the similar trend as above.

Branching was regarded as one of the important
component of canopy structure which had significant
influence on crop yield (Zhang et al., 2011). Canopy
structure determines the light distribution, light interception,
and efficiency of solar energy conversion of the crop
population, which ultimately affects the accumulation and
distribution of photosynthetic products (Xu et al., 2017).
In addition, light quality is also an important factor

affecting the development of axillary buds. The axillary
bud development of soybean was inhibited under low light
condition, which can reduce branch number (Xu et al.,
2021). The significant differences could be attributed as
genetic factors of the different genotypes as reported by
Samant et al. (2015). It can also be due to light quantity
as well as quality received by the crops as reported by
Xu et al. (2021), which is ultimately dependent on
morphology of the crop plants. The findings of the current
experiment were supported by Awal et al. (2014) and
Helal et al. (2016), who found an increase in number of
primary branches with advancement of maturity.
However, there was no increase in number of primary
branches from 60 DAS to harvest which was in
corroboration with the results of Yadav et al. (2021).

Number of green leaves at different growth stages

Green leaves play the major role in photosynthesis
as the cells of green leaves contain chloroplasts.
Photosynthate supply plays an important role in pod and
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Table 2 : Primary branches at different stages of growth in rapeseed.

Number of primary branches (No. Plant?)
Genotypes 30 DAS 60 DAS Harvest
1tyear | 2™year Pooled 1tyear | 2"year Pooled 1tyear | 2™year Pooled

PT-303 180 180 180 5.00 5.00 5.00 5.00 5.00 5.00
PT-2018-09 167 173 170 453 4.87 4.70 453 4.87 4.70
Panchali 2.00 193 197 4.87 4.87 4.87 4.87 4.87 4.87
Bhawani 147 160 154 4.60 4.67 4.64 4.60 4.67 4.63
TS-29 147 127 137 393 4.00 397 393 4.00 4.13
TS-36 167 180 174 5.00 4.80 4.90 433 4.60 4.47
TS-46 120 160 140 4.00 433 4.17 4.00 433 4.00
TS-67 140 147 144 4.93 4.80 4.87 4.27 4.47 437
TS-751 147 160 154 4.80 4.93 4.87 4.80 4.93 4.87
TS-75-1TL 127 140 134 4.00 4.13 4.07 4.00 4.13 4.07
TS-75-2ME 220 213 217 6.00 5.80 590 6.00 5.80 590
TS-75-2MM 220 207 214 547 5.27 537 547 5.27 5.63
TS-76-1 153 160 157 4.93 4.93 4.93 4.93 4.93 4.93
TS-76-2 133 147 140 4.20 4.20 4.20 4.20 4.20 4.20
JT-90-1 160 173 167 433 4.60 4.47 5.00 4.80 4.90
JT-14-5 167 180 174 513 520 517 513 520 520
TKM-20-1 153 167 160 4.60 453 457 4.20 433 4.27
TKM-20-2 127 140 134 4.20 433 4.27 4.60 453 457
Tapeswari 153 160 157 4.00 4.07 4.04 4.00 4.07 4.03
CG-Toria-3 127 140 134 4.27 4.47 437 4.93 4.80 4.87
CG-Toria-4 160 167 164 5.00 4.93 4.97 5.00 4.93 4.97
TS-38 (Chech) 173 180 177 540 520 530 540 520 530
Mean 1.60 1.67 1.64 4.71 4.72 4.72 4.71 4.72 4.72
S.Ed () 0.20 0.17 0.18 0.33 0.26 0.30 0.33 0.26 0.34
CD(0.05) 041 0.34 0.39 0.68 0.52 0.46 0.68 0.52 0.46

seed development. Increasing plant density to a certain
degree increases shade to the older leaves lowering it in
the canopy as plant growth progresses, leading to a
reduction in canopy light capture (Boonman et al., 2006).

The data of numbers of primary branches at 30 and
60 DAS are presented in Table 3. The number of green
leaves per plant at 30 and 60 DAS in rapeseed genotypes
recorded significant differences among the genotypes for
both the years. For both the years, an increase in number
of green leaves in all the genotypes was found with
advancement of crop growth from 30 DAS up to 60 DAS.
During the first year, significantly higher leaf number was
found in the genotype TS-38 (6.20) followed by CG-Toria-
3 (6.07) at 30 DAS while at 60 DAS the genotype TS-
75-2ME possessed significantly higher number (9.47) of
leaves followed by TS-38 (9.27) although the values were
statistically at par. On the other hand, minimum number
of green leaves was found in the genotype JT-14-5 and
TS-36 with the values of 4.40 and 5.07 respectively, at

30 DAS. At 60 DAS, the genotypes TKM-20-2 followed
by TKM-20-1 had the minimum number of green leaves.
During the second year, significantly higher leaf number
was found in the genotype TS-38 and CG-Toria-3 (6.00
both) at 30 DAS, while at 60 DAS, the genotype JT-14-
5 possessed significantly higher number (9.13) of leaves
followed by TS-38 (9.00) although the values were
statistically at par. On the other hand, minimum number
of green leaves was found in the genotype JT-14-5 (4.60)
followed by TS-67 (5.00) at 30 DAS. At 60 DAS, the
genotypes TKM-20-2 (7.27) followed by JT-90-1 (7.87)
had the minimum number of green leaves. So it was
observed that the number of green leaves per plant at 30
and 60 DAS in rapeseed genotypes recorded significant
differences among the genotypes for both the years. The
pooled values of green leaf number for the two years
also showed the similar trend as above. Similar results
were reported by Siddiqui and Fizor. (2004), Rad et al.
(2015) and Li et al. (2015). An increase in number of
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Table 3 : Green leaves at 30 and 60 DAS in rapeseed.

TS-75-2ME and TS-38 exhibited highest value

Green leaves (No. Plant?)

of number of branches and green leaves at

different growth stages. These genotypes may

Genotype 30 DAS 60 DAS ) e )
- — - — be suggested for further investigation for yield
1"year | 2"year | Pooled | 1"year |2"year | Pooled | jynrovement programme of rapeseed for the
PT-303 540 | 553 | 547 | 893 | 866 | 880 | region,
PT-2018-09 5.20 5.23 5.22 840 8.73 8.57 . .
: Conflict of interest
Panchali 547 | 567 557 | 853 8.47 850 - _
Bhawani 507 | 527 | 517 | 827 | 840 | 834 | _Thle a:JLh‘?rS' _afg"'ste‘i;l‘&'th Afsg_m
TS-29 553 | 553 | 553 | 840 | 847 | 844 deg()n:#et:(;aconr}ll\ils{ssf)? ir?t:arzts-t AASSam, India,
TS-36 5.07 5.13 5.10 840 840 840 '
TS46 580 | 587 | 584 | 873 | 893 | 883 Acknowledgements
TS-67 553 5.00 5.27 8.00 8.27 814 We express our sincere gratitude to Assam
TS-75-1 553 5.80 5.67 8.87 8.80 8.84 | Agricultural University, Jorhat-13, Assam, India,
TS-75-1TL 5.20 540 5.30 8.00 8.27 814 | for providing the necessary resources and

TS-75-2ME 520 5.67 5.44 9.47 8.93

020 | support for conducting this research. We also

TS-75-2MM 533 540 5.37 8.27 8.67

g47 | acknowledge the Indian Council of Agricultural

TS-76-1 567 567 567 | 807 827 g17 | Research (ICAR) for providing Fellowship for
TS762 540 | 567 | 554 | 800 | 853 | 827 | MY Ph.D. research programme.
JT-90-1 533 547 5.40 8.07 8.13 8.10 References
JT-14-5 4.40 4.60 450 8.93 9.13 9.03 | Anonymous (2022). Statistical hand book of Assam,
TKM-20-1 527 5.07 517 7.87 8.27 8.07 2022. Published by Directorate of Economics
TKM-20-2 567 587 577 797 773 750 and Statistics, Govt. of Assam, pp-49-53.
Tapeswari 503 5.47 570 793 833 813 | Anonymous (2023). Normal Estimates of Area,
- Production and Yield of Selected Principal
CG-Tor?a-S 607 6.00 604 | 8% 847 837 Crops. Published by Government of India
CG-Toria-4 533 547 540 | 813 8.27 8.20 Ministry of Agriculture and Farmers Welfare,
TS-38 (Chech) | 6.20 6.00 6.10 9.27 9.00 9.14 Department of Agriculture and Farmers Welfare
Mean 5.44 5.49 5.47 8.37 8.50 8.44 Economics and Statistics Division, Agricultural
SEd@®) 0.16 0.24 0.23 011 0.22 0.24 Statistics Division, New Delhi, pp-42.
CD(0.05) 0.32 048 045 0.22 0.45 047 | Awal, M.A. and Fardous T. (2014). Effect of a single

green leaves in all the genotypes was found with
advancement of crop growth from 30 DAS up to 60 DAS
and then it was decreased, which is in similar trend with
the result found by Saini et al. (2020) in rapeseed
(Brassica campestris var. Toria). Helal et al. (2016)
also reported that number of leaves per plant at different
days after sowing did not differ significantly up to 40
DAS but later on showed significant variation at 60 DAS
and at harvest in rapeseed (Brassica sp.). Awal et al.
(2014) found no or few leaves during physiological
maturity of crop in Brassica campestris as well as in
Brassica napus, which is same with our research.

Conclusion

The results of the study indicated a significant variation
of morphological parameters among the genotypes. The
genotypes, PT-2018-09 showed the highest plant height
at different growth stages. On the other hand, minimum
plant height at all the growth stages were recorded in the
genotype CG Toria-4 followed by JT-90-1. Genotypes
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