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ABSTRACT: Amaranth is a quick growing nutritionally potential leafy vegetable crop with a high yield
potential in a short period of time. In many regions of India, it is grown as a traditional leafy vegetable,
using local cultivars. Concentrated research towards varietal development is very limited. The systematic
assessment of foliage yield and yield attributing traitsis necessary for the creation of new varieties. In the
present investigation a set of 52 genotypes of vegetable amaranthus were characterized during kharif 2019
for yield and its attributing traits. Further, 35 promising genotypes wer e forwarded and evaluated across
seasons (rabi 2019-20, summer 2020 and kharif 2020) to assesstheyield potentiality of the genotypes.

The genotypes exhibited highly significant variation for herbage yield and yield attributing traits. The
variation studied indicated that the genotype KVA-28 (multicut type) was better performing for the traits
leaf length (12.19cm), leaf width (8.16cm), leaf area (64.63cm?) and fresh leaf weight plant™ (11.55g) during
the kharif 2019. Similarly, in pooled analysis maximum leaf length was observed in KVA-24 (8.96cm)
followed by Konkan Durangi, Renushree and KVA-28; Highest leaf width was counted in a check variety
CO-1 (6.56cm); maximum leaf area was recorded in genotype KVA-28 (37.55cm?) followed by KVA-17,
CO-1 (Check var). The genotypes viz., CO-1, Nisco Red, Arka Suguna, KVA-34, Arun found to be most
promising for leaf: stem ratio during kharif 2019 and pooled analysis. The genotypes viz, CO-1, Arka
Suguna, KVA-18, Nisco Red, Pusa Kiran, Pusa Lal Chauli, KVA-34 and KVA-1 found to be the best for
herbage yield during kharif (2019 and 2020) and summer (2020) season compar ed to rabi (2019-20) season.
Hence, these genotypes were used as potential sources in breeding programme for multi-trait
improvement.
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INTRODUCTION and cheap source of protein, calcium, vitamins and

dietary fibre (Prakash and Pal 1991; Shukla and Singh

In India, leafy vegetables play a prominent role in
attaining nutritional security of the local and indigenous
people. These leafy vegetables have formed an integral
part of the culture and tradition of many indigenous
communities across the country. Amaranthus
(Amaranthus spp.) is one among the popular leafy
vegetables commonly known as Chauli (in Hindi),
Danteen soppu or Rajgiri soppu (in Kannada) and
belongs to the family Amaranthaceae. South East Asia,
particularly India (Rai and Y adav 2015) is the probable
native place of vegetable type of amaranthus.

In developing countries, vegetable type of amaranth
serves as an alternative source of nutrition asit isarich
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2003 and Garcia et al., 2018). Apart from the immense
nutritional significance, it is extremely adaptable to
adverse growing conditions, resists heat and drought,
has no major disease problem and is among the easiest
plants to grow. They can be grown under varying soil
and agro-climatic conditions all year round but summer
and rainy are main growing seasons. Unlike other leafy
vegetables, it is grown during hot summer months when
no other green vegetables are available in the market
(Singh and Whitehead 1996). Amaranthus is definitely
a specia crop in terms of crop production, as every
aspect of production from planting to harvesting and
storage, needs special attention and consideration. The
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development of the amaranthus in the present context is
drastically different from that early of civilizations, or
even from today’s primitive agricultural systems. It is
one of the most suitable crops for kitchen gardening
and can be grown in different crop rotations because it
produces high edible matter per unit area and time.
Amaranthus, exhibits wide genetic variability, thus
offering a substantial scope to identify suitable
genotype for any specific region. Collection, evaluation
and characterization of germplasm is the basic
requirement to initiate any crop improvement
programme (Mandal et al., 2010). This study was
conducted to evaluate the performance of vegetable
amaranthus genotypes for yield and yield attributing
characters during different seasons.

MATERIALSAND METHODS

The investigation for the evaluation of 52 vegetable
amaranth genotypes was carried out at Kittur Rani
Channamma College of Horticulture, Arabhavi,
Belagavi district (Karnataka) during kharif 2019 to
assess the performance for yield and yield attributing
traits. Further, 35 promising genotypes were forwarded
and evaluated across seasons viz, rabi 2019-20,
summer 2020 and kharif 2020. The experimenta plots
were laid out in RCBD design with two replications.
The crop was raised as per the package of practices of
University of Horticultural Sciences, Bagalkot (Anon.,
2015). The experimenta plot was ploughed repeatedly
and land was brought to fine tilth. The plot size was 1.8
m x 1.2m. The seed drilling was done between rows
about 30cm apart and seeds were sown continuously in
the rows. Seedlings were thinned maintaining a spacing
of 30cm x 10cm after 15 days of sowing to avoid the
damping off disease. Five randomly chosen plants in
each replication of each entry were labeled and used for
recording the observations. The mean of five plants
were considered for analysis using Indostat programme
at the Depatment of Crop improvement and
Biotechnology at College of Horticulture, Bengal uru.

RESULTSAND DISCUSSION

The mean values of genotypes varied greatly for several
traits, indicating the higher magnitude of variability.
The range in the vaues reflects the amount of
phenotypic variability. Wide range of variability was
observed in both kharif 2019 and pooled over different
seasons for yield and its related traits. Hence, this
indicated ample scope for exploitation of these traits.

Significant variation was observed for fresh green yield
per plant among different vegetable amaranthus
genotypes studied. During kharif (2019) and pooled
across the seasons, fresh green yield per plant was
ranged from 7.18 g -24.63 g and 11.65 g - 22.58 g with
an average yield of 13.80 g and 16.34 g respectively.
Among al the genotypes, KVA-11 (24.63 g) recorded
maximum fresh green yield plant™ followed by KVA-
28 (24.03g) and lowest fresh green yield per plant was
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recorded in KVA-23 (7.18g) during kharif (2019).
However, in pooled anaysis genotype KVA-29
(22.58g) had maximum fresh green yield per plant
followed by CO-1 (20.36 g) and lowest fresh green
yield per plant was recorded in the Pusa Lal Chauli.
Variation among amaranth genotypes has also been
documented for green yield by Varalakshmi and Pratap
(1994); Rani and Veeraragavathatham (2003);
Ahammed et al. (2012); Mandal et al. (2013); Sarker et
al. (2018).

Genotype Arun (32.56 cm) recorded highest average
plant height followed by Konkan Durangi (32.26 cm)
and KVA-2 (16.66 cm) recorded lowest average plant
height during kharif 2019. Likewise, in pooled analysis
the highest plant height (Table 3) was recorded in
genotype Konkan Durangi (31.56 cm) followed by
KVA-31 (30.96 cm) and KVA-5 (17.52 cm) recorded
lowest plant height. These findings were line with
Diwan et al. (2017); Tejashwini et al. (2017); Jangde et
al. (2018); Sarker et al. (2018); Rashad and Sarkar
(2020). The average diameter of the stem varied
significantly from one genotype to another during
kharif 2019 and pooled across the season. Genotype
KVA-18 had the average stem diameter of 8.76 mm
which was the highest among all genotypes during
kharif (2019) followed by KVA-30 (7.60mm).
Similarly, in pooled analysis KVA-1 (7.98 mm)
recorded highest stem diameter followed by KVA-18
(7.73 mm). The lowest average stem diameter was
recorded in genotype KVA-23 (3.24 mm and 4.78 mm)
during kharif (2019) and pooled analysis respectively.
The mean stem diameters of 3.00 mm to 4.00 mm and
5.00 mm to 18 mm have been reported by Sarker et al.
(2016), Jangde et al. (2018) and Malaghan et al. (2018)
respectively which was more or less similar to the
obtained results. Significant variation in number of
leaves per plant was also recorded among different
amaranthus genotypes. In kharif 2019, maximum
number of leaves per plant was recorded in genotype
KVA-5 (12.10) followed by KVA-7 and KVA-11
(11.60). Similarly, in pooled analysis more number of
leaves per plant was recorded in Arka Suguna (13.17)
followed by Pusa Lal Chauli (12.39). Earlier reports by
Dhangrah et al. (2015); Sarker et al. (2015) and Rashad
and Sarkar (2020) have also justified that the leaves per
plant ranged from 4.50 to 12.40, 4.30-20.52 and 6.17 -
13.65 repsectively which was accoradance with the
present reusults.

Petiole length ranged from 1.88 cm to 6.05 cm and 3.61
cm to 6.11 cm with an overall mean of 4.27 cm and
454 cm during kharif (2019) and pooled across the
seasons respectively. The highest petiole length of 6.05
cm was recorded in check variety CO-1 whereas,
genotype KVA-29 (6.11 cm) recorded maximum
petiole length followed by KVA-15 (5.71 cm) during
pooled analysis. These findings are in close proximity
with the results of Jangde et al. (2018) and Sarker et al.
(2018).
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Among the genotypes, KVA-28 (multicut type) had
maximum leaf length (12.19 cm), leaf width (8.16 cm),
leaf area (64.63 cm?) and fresh leaf weight per plant
(11.55g) during kharif 2019 (Table 1 and 2) followed
by KVA-24, KVA-22, KVA-21 and KVA-5 for leaf
length; KVA-19-2, KVA-27, KVA-16-2 and KVA-30
for leaf width; KVA-16-2, KVA-5, KVA-24 and KVA-
21 for leaf area; CO-1 (Check var), KVA-11, KVA-24
and KVA-5 for fresh leaf weight plant™ respectively.
These similar findings are corroborated with the results
of Oduwaye et al. (2017) and Jangde et al. (2018). In
pooled analysis (Table 3 Fig. 1) maximum leaf length
was recorded in KV A-24 (8.96cm) followed by Konkan
Durangi, Renushree, KVA-28 and KVA-17; Highest
leaf width was reported in check variety CO-1 (6.56
cm) followed by KVA-17, KVA-28, Rajgiri Red and
Arka Suguna; maximum leaf area was recorded in
genotype KVA-28 (37.55cm?) followed by KVA-17,
CO-1 (Check var), Renushree and KVA-15. These
findings are in close proximity with the results of
Oduwaye et al. (2017); Jangde et al. (2018); Table 4,
Fig. 2 depicts the superior performance of genotypes
for yield parameters where, CO-1 as a check variety
(11.450) exhibited maximum fresh leaf weight plant™
followed by Renushree, KVA-28, KVA-29, KVA-1,
Arka Suguna, Pusa Kiran and KVVA-18.

Fresh stem weight per plant was noticed to be highest in
KVA-11 (11.66 g) followed by KVA-9 (11.12 g) in
kharif 2019 analysis.. However, in pooled anaysis
genotype KVA-9 (12.15 g) showed maximum fresh
stem weight per plant followed by KVA-29 (10.86 g).
In the same way, high range of variation for leaf and
stem fresh weight was also reported by Campbell and
Abbott (1982); Rani and Veeraragavathatham (2003);
Kumar (2015).

Highest leaf: stem ratio was recorded in KVA-5 (1.83)
followed by KVA-7 (1.82), Arun (1.80), CO-1 (1.72),
Nisco Red (1.71), Arka Suguna (1.58) and KVA-34
(1.37) during kharif 2019. The genotype CO-1 (2.37) as
a check variety exhibited the highest leaf: stem ratio
followed by Arka Suguna (2.35), Pusa Kiran (1.97),
KVA-34 (1.66), Arun (1.61) and Nisco Red (1.55) in
pooled analysis which is in accordance with the
findings of Chattopadhyay et al. (2013); Dhangrah et
al. (2015); Tegashwini et al. (2017) who expressed
similar views on the edible part partitioned into leaf and
stem components, which helps to understand the
relative contribution of different plant parts (i.e. leaf
and stem) towards yield. Leaf: stemratio is also a good
indicator of leafiness of a genotype. High leaf and stem
ratio indicated that the leaf portion contributed to the
yield more than the stem portion.

The number of days to first harvest obtained varied
significantly and the genotypes KVA-3 and KVA-20
took least number of days (27.00 days) followed by
KVA-11 (29.00), whereas, KVA-12 took maximum
number of days (43.00 days) followed by Rajgiri Red,
Suchino Red and KV A-25 (39.50 days) during kharif
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2019 (Table 1). Likewise in pooled analysis (Table 4),
Arka Samraksha (29.34 days) took minimum number of
days followed by KVA-11 (29.67 days) and KVA-34
taken maximum number of days to first harvest
(40.67days) followed by KVA-31 (36.84 days).
Generally vegetable amaranthus is harvested at 20 to 30
days after sowing to consume as tender greens.
Consumption of plants within 15 to 20 days as well as
at the mature stages of 35 to 40 days after sowing is
also not uncommon in all seasons. Dhangrah et al.
(2015) aso reported similar range of marketable
maturity in vegetable amaranthus i.e. 23.00 days to
35.30 days; Kader (1978) reported that the optimum
stage of harvest in amaranthus could be fixed at 25"
day after sowing, as at this stage the performance was
found to be superior with enhanced leaf weight, stem
weight, leaf length, leaf breadth, stem diameter and
plant height; According to Vijayakumar (1980), the
optimum stage of harvest in most of the types of
amaranthus could be fixed between 25-30 days after
sowing to get the highest yield as well as nutritious and
palatable greens. Similarly, days to 50 % flowering also
varied significantly and a KV A-29 taken more number
of days for 50% flowering (74.50 days and 72.33 days
respectively) followed by KVA-24 (72.00 days) and
KV A-28 (70.50) during kharif (2019) and pooled across
the seasons respectively. While the least number of
days for 50% flowering was observed in Arka Varna
(50.50 days) and Pusa Lal Chauli (51.00 days) during
kharif (2019) and pooled across the seasons
respectively as seen in Table 1 and 4. These genotypes
produced prolonged vegetative growth which could
help in higher herbage yield. Hence, selection in these
late flowering types of genotypes can be suitable for
homestead cultivation to harvest multiple times to
provide the nutritional requirement.

Thirty five genotypes of vegetable amaranthus
(includes both pulling and multicut types) evaluated
across the seasons (rabi 2019-20, summer 2020 and
kharif 2020) for total herbage yield per hectare. Based
on the mean performance (Table 5 and Fig. 3) it is
revealed that the maximum total herbage yield per
hectare was recorded during summer 2020 followed by
kharif 2020 and rabi (2019-20) season. Among al the
genotypes, Arka Suguna (25.38 t ha®, 22.16 t ha'
respectively) recorded maximum total herbage yield
during both summer (2020) and kharif (2020) seasons
followed by check variety CO-1 (23.70 t ha, 19.89 t
ha' respectively), KVA-18 (21.98 t ha', 19.38 t ha*
respectively), Nisco Red (21.03 t ha', 18.12 t ha®
respectively), Pusa Lal Chauli (18.43t ha', 11.71 t ha*
respectively) and Pusa Kiran (17.67 t ha®, 15.80 t ha*
respectively). However, minimum total herbage yield
was recorded in pulling type of genotype KVA-19-1
(4.45 t ha) followed by KVA-24, KVA-20 and KVA-5
during summer (2020); in pulling types viz., KVA-23
(4.04 t ha®) followed by Suchino Red and KVA-20 in
kharif (2020). During rabi (2019-20) check variety
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(CO-1) exhibited highest total herbage yield (18.21 t
ha') followed by Arka Suguna (17.03 t ha), KVA-34
(15.22 t ha') and KVA-18 (14.47 t ha'). While, lower
total herbage yield was obtained in pulling type KVA-
21 (3.05 t ha®) followed by KVA-3 and KVA-24. From
the present study it is clearly indicated that both
summer (2020) and kharif-(2020) seasons would be the

favourable seasons for amaranthus cultivation as the
genotypes have showed maximum herbage yield over
rabi (2019-20) season. Mbwambo et al. (2015) reported
similar results of performance of genotypes during
different seasons (Trial-1, Feb-May) and (Tria-2, May-
Sept).
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Fig. 1. Per se performance of genotypes of vegetable amaranthus for growth parameters across the seasons
(Pooled analysis).

Fig. 2. Per se performance of genotypes of vegetable amaranthus for growth parameters across the seasons
(Pooled analysis).

Fig. 3. Mean performance of genotypes of vegetable amaranths for total herbage yield per hectare across the seasons
(Pooled analysis).
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Table 1: Per se performance of vegetable amaranthus genotypes for growth and earliness parameters (kharif 2019).

Plant Stem Number of |Leaf length|Leaf width| Leaf area | Petiole Daysto Daysto 50%
Sr-No.| Genotypes oo (cmy| dIAmeter | ves | (em) (cm) e |length cm)| " [ flowering
(mm) harvest
T KVA-1 2329 7.20 9.20 784 450 297 218 3200 63.00
2. KVA-2 16.66 713 7.30 6.38 234 17.97 344 3250 60.00
3. KVA3 20.64 4.76 9.80 6.56 524 22,09 240 27.00 6150
Z. KVA4 1902 388 10.90 511 446 14.90 203 34.00 64.00
5, KVAD5 1922 454 12.10 9.70 6.68 22,09 386 3250 57.00
6. KVA6 18.72 3.86 10.70 8.77 523 20.74 2.00 2050 62.00
7. KVA-7 1957 6.23 11.60 9.40 573 35.00 258 31.00 61.00
8. KVA8 1933 5.15 7.00 6.98 431 19.82 387 32.00 62.50
9. KVA-9 19.43 538 8.60 7.20 222 1981 212 37.50 55.50
10. KVA-10 2303 573 11.50 7.03 574 2063 271 3450 6350
1. KVA-11 10.66 528 11.60 8.90 6.15 3557 2.98 29.00 57.50
1 KVA-12 3031 6.91 8.30 681 3.80 16.79 2.0 43.00 56.00
13 KVA-13 19.75 5.89 710 6.85 454 20.15 301 37.00 56.50
14, KVA-14 18.81 6.90 7.60 5.0 501 1926 333 36.00 59.00
15, KVA-15 19.08 6.86 7.00 7.28 525 24.91 292 31.00 56.50
16, | KVA-16-1 18.55 508 7.30 755 261 255 246 3250 68.00
7. | KVA-162 1713 6.82 8.90 8.98 723 213 262 36.50 56.50
18 | NiscoRed 28.47 6.74 11.10 8.12 6.08 3204 268 36.00 57.50
19, KVA-17 18.23 362 750 753 6.41 3135 284 33.00 59.00
20. KVA-18 2915 8.76 6.80 761 574 28.20 515 32,00 55.50
21 | KVA-19-1 18.66 4.40 7.30 8.95 579 3381 473 37.00 66.50
2 | KVA-192 20.12 492 6.90 701 7.70 39.66 3.77 34.00 57.50
2. KVA-20 1997 7.08 6.90 7.40 351 16.95 5.82 27.00 65.00
2, KVA-21 20.77 591 9.80 10.06 6.07 39.75 249 34.00 70.50
25, KVA-22 18.04 474 9.50 1032 589 3961 521 3750 6850
2. KVA-23 20.64 324 8.90 7.02 284 24.95 3.97 3150 56.00
27. KVA-24 19.65 492 7.60 1161 545 41.09 222 34.00 72.00
2. KVA-25 17.46 6.82 6.60 6.54 215 1758 304 39.50 58.50
2. KVA-26 10.86 714 6.70 5.70 242 16.41 473 35.00 57.50
30. KVA-27 19.00 530 7.00 6.49 733 30.85 214 3150 65.50
3L KVA-28 18.58 457 8.80 12.19 8.16 64.63 530 3350 68.00
2 KVA-29 18.64 387 6.90 8.08 528 2767 5.62 37.00 7450
3. KVA-30 30.97 7.60 9.20 8.52 6.04 3843 521 34.00 65.50
34, KVA-31 25.68 6.22 8.00 711 304 18.39 3.22 36.00 68.00
35. KVA-32 3024 731 7.20 6.34 511 21.00 2.99 35.00 65.50
36. KVA-33 2159 711 8.40 5.86 524 19.80 352 36.00 69.00
37, KVA-34 24.60 6.63 710 8.12 559 2058 352 3750 61.00
38. | SuchinoRed | 3111 6.38 8.40 549 379 1352 188 39.50 56.50
39, AAST 2435 6.74 7.00 611 514 2024 2.0 37.00 6850
20, AAS2 2151 6.02 8.00 6.18 5.42 21.76 3.8 34.00 66.50
a1 AAS3 18.84 5,56 7.00 5.62 216 15.25 312 36.50 57.00
2. ASS1 1824 6.66 8.30 557 202 | 1423 387 3850 | 58.00
43| Ragin Red 2204 7.06 9.70 7.45 578 | 27.98 442 39.50 71.00
. Arun 3256 737 10.10 7.30 561 | 2657 363 37.00 62.00
45. | Renushree 28.83 6.93 8.50 8.06 549 | 28.78 541 3400 | 5850
Arka
a6 | A | 2485 6.77 7.10 6.48 477 | 2002 3.93 33.00 54.00
47 | Arkavana | 17.04 611 8.10 6.16 290 | 1960 455 30.00 50.50
48, | PusaKiran 2583 6.24 8.20 6.03 393 | 1546 353 3700 | 5750
49, |Pusald Chadli | 2522 451 7.70 592 455 | 1423 410 3450 5550
50. |Konkan Durangi | 32.26 7.38 10.00 9.16 237 | 2566 567 31.00 60.50
51 | ArkaSuguna | 23.77 507 6.80 7.06 503 | 27.19 3.90 3550 63.00
52 CO'}/ ;rc)heCk 2207 6.01 9.90 7.97 622 | 3225 6.05 3450 50.50
Mean 215 5.96 850 752 528 | 2634 427 3442 6153
SEmz 1.05 0.36 048 054 0.30 2.42 0.25 1.8 119
CV (%) 6.70 844 7.8 1016 | 809 | 1301 821 5.28 273
C.D.at5% 298 101 136 153 0.86 6.88 0.70 365 337
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Table 2: Per se perfor mance of vegetable amaranthus genotypesfor yield parameters (kharif 2019).

. | Fresh leaf weight | Fresh stem weight |Fresh greenyield| Total herbageyield
Sr. No. Genotypes Leaf: Stem ratio (g/plant) 9 (g/plant) 9 (g/gplant)y (t/ha)g y
1. KVA-1 0.75 513 6.94 13.61 1141
2. KVA-2 0.78 245 3.16 8.34 4.00
3. KVA-3 115 7.93 7.01 16.87 6.99
4. KVA-4 0.92 554 6.17 10.91 591
5. KVA-5 1.83 8.73 4.79 12.80 3.90
6. KVA-6 0.96 5.95 6.17 11.33 3.94
7. KVA-7 1.82 7.58 4.16 14.07 14.18
8. KVA-8 0.64 3.05 4.69 1043 4.32
9. KVA-9 0.52 5.74 11.12 18.75 9.56
10. KVA-10 0.84 7.69 9.16 17.17 421
11. KVA-11 0.92 10.66 11.66 24.63 13.91
12. KVA-12 1.21 5.76 5.02 13.16 3.93
13. KVA-13 0.85 4,00 4,79 12.17 431
14. KVA-14 0.96 3.83 4.02 11.03 243
15. KVA-15 0.88 5.47 6.31 11.23 1043
16. KVA-16-1 0.78 3.66 4.75 10.13 411
17. KVA-16-2 0.75 3.59 4.81 11.14 7.66
18. Nisco Red 171 6.01 3.99 12.66 14.69
19. KVA-17 1.29 5.70 4.58 12.90 521
20. KVA-18 0.80 7.63 9.61 18.64 20.20
21. KVA-19-1 1.64 8.27 5.15 15.43 5.27
22. KVA-19-2 121 6.59 5.48 15.24 3.19
23. KVA-20 0.65 2.89 4,55 8.78 5.34
24. KVA-21 1.71 7.88 4.62 17.76 4.74
25. KVA-22 0.48 252 5.24 11.60 2.95
26. KVA-23 0.94 7.36 7.89 7.18 3.53
27. KVA-24 1.20 9.18 7.66 18.30 5.79
28. KVA-25 0.89 5.05 5.68 13.31 2.95
29. KVA-26 0.72 3.56 5.00 10.80 371
30. KVA-27 0.71 3.74 5.32 12.29 2.82
31. KVA-28 1.06 11.55 10.90 24.03 16.71
32. KVA-29 0.88 717 8.17 16.41 471
33. KVA-30 0.97 4.08 4.18 9.63 4.86
34. KVA-31 0.95 2.84 317 8.58 10.91
35. KVA-32 0.98 6.95 7.31 16.28 13.14
36. KVA-33 0.77 6.09 7.99 16.76 454
37. KVA-34 1.37 4.80 3.96 11.79 18.55
38. Suchino Red 0.70 4.19 5.97 12.71 3.36
39. AAS1 0.60 531 9.26 16.72 6.60
40. AAS-2 142 754 5.37 15.80 5.25
41. AAS3 1.05 6.63 6.36 16.05 245
42. ASS-1 0.80 4,08 5.19 11.28 3.07
43. Rajgiri Red 1.22 5.83 4.79 13.31 6.00
44, Arun 1.80 7.38 411 13.70 797
45, Renushree 1.16 6.94 6.04 15.84 13.92
46. Arka Samraksha 0.85 4.69 5.65 13.33 5.79
47. ArkaVarna 0.78 4.10 5.81 12.41 5.85
48. Pusa Kiran 0.78 2.80 3.60 9.31 12.38
49, PsalLa Chauli 0.73 3.10 4.25 10.44 10.57
50. Konkan Durangi 0.79 573 7.25 15.59 5.75
51. Arka Suguna 158 6.17 3.96 14.02 19.98
52. CO-1 (Check var) 1.72 10.93 6.44 21.16 21.74
Mean 1.03 5.81 5.94 13.80 7.68
SEmt 0.17 0.65 0.81 142 1.04
CV (%) 23.44 15.94 19.21 14.55 19.20
C.D. at 5% 0.48 1.86 2.29 4.03 2.96
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Table 3: Per se performance of vegetable amar anth genotypesfor growth parameters pooled acrossthe
seasons (rabi 2019-20, summer 2020 and kharif 2020).

S No Genotypes 'Plant Stem diameter|] Number of Leaf length | Leaf width Leaf area |Petiolelength
T height (cm) (mm) leaves (cm) (cm) (cm? (cm)
1 KVA-1 25.14 7.98 1141 7.98 5.32 28.26 431
2. KVA-3 25.72 6.51 10.14 7.00 4.98 22.35 4.14
3. KVA-4 19.02 571 10.99 6.78 4.45 18.98 4.07
4. KVA-5 17.52 5.63 9.57 7.15 5.89 27.18 4.47
5. KVA-7 19.54 6.12 9.15 7.29 5.41 25.75 4.90
6. KVA-9 25.32 6.13 8.74 6.94 4.94 22.48 4.64
7. KVA-11 20.84 5.72 10.02 7.98 5.17 26.39 4.66
8. KVA-15 19.64 6.43 8.53 8.37 5.72 29.74 571
9. Nisco Red 23.90 6.61 10.62 7.37 5.65 26.98 4.67
10. KVA-17 23.72 5.70 8.17 8.44 6.42 34.47 541
11. KVA-18 23.92 7.73 7.93 7.56 5.82 27.97 5.35
12. KVA-19-1 26.07 5.28 8.00 7.14 4.86 23.22 4.01
13. KVA-20 22.76 7.09 8.13 7.47 3.92 18.47 4.43
14. KVA-21 21.55 6.76 9.15 8.30 5.47 29.26 4.29
15. KVA-23 23.28 4.78 8.82 7.01 4.56 20.78 4.48
16. KVA-24 24.38 5.43 8.57 8.96 5.05 29.67 4.22
17. KVA-28 19.55 5.26 9.54 8.56 6.34 37.55 447
18. KVA-29 19.81 524 8.47 8.23 5.33 28.50 6.11
19. KVA-31 30.96 6.32 11.79 5.77 3.79 14.28 3.82
20. KVA-32 26.25 7.45 9.93 7.26 5.32 25.04 5.20
21 KVA-33 21.81 7.15 8.50 7.27 5.00 22.71 4.08
22. KVA-34 20.56 6.65 8.37 7.81 5.75 28.71 4.43
23. Suchino Red 24.78 6.95 7.93 6.22 431 17.44 3.61
24. AAS-1 22.69 6.60 10.99 7.37 5.21 24.65 3.98
25. AAS-2 23.04 5.96 7.99 6.48 5.27 22.21 3.62
26. Rajgiri Red 22.07 6.19 10.00 7.41 5.96 28.84 4.50
27. Arun 27.18 7.41 9.00 6.79 5.88 25.83 4.66
28. Renushree 24.21 7.10 1113 8.69 5.50 30.48 5.28
29. Arka Samraksha 23.54 6.43 8.00 6.86 4.44 18.44 4.29
30. ArkaVarna 22.45 6.84 9.24 7.33 5.21 24.61 5.26
3L PusaKiran 22.60 6.55 11.59 6.56 4.73 20.38 397
32. Pusa Lal Chauli 22.94 5.09 12.93 5.61 4.22 14.94 391
33. Konkan Durangi 31.56 6.34 11.04 8.74 3.74 20.64 4.06
34. Arka Suguna 19.69 553 13.45 7.01 5.93 27.42 4.46
35. CO-1 (Check var) 22.94 6.83 11.38 8.13 6.56 34.43 5.42

Mean 23.17 6.33 9.69 7.42 5.20 25.11 454
SEm+ 0.86 0.23 0.56 0.22 0.17 1.27 0.18
CV (%) 5.25 5.05 8.21 4.28 454 7.17 5.59
C.D. at 5% 247 0.65 1.62 0.65 0.48 3.66 0.52

Table 4: Per se performance of vegetable amar anth genotypesfor yield parameters pooled acr oss the seasons
(rabi 2019-20, summer 2020 and kharif 2020).

Total

Daysto first Daysto 50% Frah |eaf Fr%h stem Fresh e | | eaf: Stem | her bage
Sr. No. Genotypes har vest flowering weight weight yield ratio yield
(g/plant) (g/plant) (g/plant) (t /ha)
1 KVA-1 35.34 67.00 9.56 7.95 18.78 121 12.33
2 KVA-3 30.00 54.67 7.37 8.60 17.77 0.86 6.32
3 KVA-4 30.84 54.34 8.11 7.41 16.76 112 4.93
4 KVA-5 33.50 54.50 6.48 5.82 13.49 1.12 4.34
5 KVA-7 31.84 51.67 7.37 5.94 15.52 1.26 941
6 KVA-9 36.17 53.00 5.85 12.15 17.99 0.48 8.86
7 KVA-11 29.67 56.00 7.88 8.96 19.10 0.88 9.45
8 KVA-15 34.34 53.17 7.68 7.59 17.30 1.02 12.28
9 Nisco Red 34.50 55.50 8.29 5.38 15.92 1.55 17.72
10 KVA-17 3117 56.17 6.61 6.23 14.84 1.07 4.89
11 KVA-18 34.67 53.33 8.66 7.03 17.86 1.24 18.59
12 KVA-19-1 34.00 56.33 5.45 7.10 13.96 0.77 4.25
13 KVA-20 30.50 65.83 4.86 6.47 14.09 0.75 4.73
14 KVA-21 34.67 57.33 8.39 8.41 16.36 1.00 5.29
15 KVA-23 33.17 58.00 6.54 6.78 14.67 0.97 5.36
16 KVA-24 34.84 59.34 8.28 8.72 20.29 0.95 4.43
17 KVA-28 36.17 70.50 9.69 6.68 17.47 1.45 15.12
18 KVA-29 36.00 72.33 9.59 10.86 22.58 0.89 5.88
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19 KVA-31 36.84 54.67 551 6.32 14.73 0.89 8.96
20 KVA-32 34.34 57.67 8.12 6.97 17.47 1.17 15.10
21 KVA-33 36.17 59.50 6.20 7.52 15.65 0.83 6.87
22 KVA-34 40.67 56.84 8.03 4.88 15.22 1.66 17.49
23 Suchino Red 34.17 51.17 5.60 5.80 13.13 0.97 6.18
24 AAS-1 34.00 55.34 6.55 7.74 16.86 0.85 5.26
25 AAS-2 33.34 57.17 6.33 5.98 14.29 1.08 521
26 Rajgiri Red 35.50 68.00 8.60 6.15 17.00 141 6.91
27 Arun 35.17 57.50 7.93 4.92 15.00 1.61 9.64
28 Renushree 34.34 56.17 10.39 8.38 19.94 1.25 9.57
29 Arka Samraksha 29.34 53.67 4.67 5.45 12.00 0.86 6.14
30 ArkaVarna 30.50 51.67 7.51 6.12 16.96 1.23 5.88
31 PusaKiran 34.67 57.67 8.72 447 15.39 1.97 15.45
32 Pusa Lal Chauli 35.00 51.00 4.88 3.63 11.65 1.35 12.76
33 Konkan Durangi 32.67 54.00 6.64 5.49 14.39 1.22 7.69
34 Arka Suguna 32.83 59.17 8.87 3.80 17.07 2.35 21.52
35 CO-1 (Check var) 32.00 58.17 11.45 4.86 20.36 2.37 20.60
Mean 33.80 57.38 7.50 6.76 16.34 1.19 9.58

SEm+ 1.02 1.23 0.35 0.42 0.66 0.09 0.95

CV (%) 4.27 3.03 6.68 8.80 5.72 10.16 14.00

C.D. at 5% 2.94 3.53 1.02 121 1.90 0.25 2.73

Table 5: Mean performance of total herbageyield per hectarein 35 vegetable amaranth genotypes acrossthe

seasons.

Sr. No. Genotypes (2($1a9l?|20) Summer (2020) é%azr(']; Pool;?eltgtg‘larhﬁrabage
1. KVA-1 7.97 17.14 11.90 12.33
2. KVA-3 3.19 8.93 6.83 6.31
3. KVA-4 3.88 6.12 4.79 493
4. KVA-5 3.77 4.73 451 4.34
5. KVA-7 4.28 11.42 12.52 941
6. KVA-9 3.82 1341 9.34 8.86
7. KVA-11 8.32 10.09 9.94 9.45
8. KVA-15 10.76 15.09 10.96 12.27
9. Nisco Red 14.01 21.03 18.12 17.72
10. KVA-17 421 5.20 5.26 4.89
11. KVA-18 14.47 21.98 19.30 18.58
12. KVA-19-1 3.46 4.45 4.83 4.25
13. KVA-20 4.29 4.64 5.25 4.73
14. KVA-21 3.05 854 4.27 5.29
15. KVA-23 4.78 7.25 4.04 5.36
16. KVA-24 334 454 5.38 4.42
17. KVA-28 12.30 16.61 16.44 15.12
18. KVA-29 5.64 6.78 521 5.87
19. KVA-31 7.00 10.81 9.04 8.95

20. KVA-32 13.89 16.83 14.59 15.10
21. KVA-33 6.40 9.53 4.66 6.87
22, KVA-34 15.22 20.66 16.57 17.49
23. Suchino Red 7.44 7.05 4.05 6.18
24. AAS-1 3.36 5.14 7.28 5.26
25. AAS-2 4.28 6.84 451 5.21
26. Rajgiri Red 5.90 7.95 6.89 6.91
27. Arun 9.47 10.62 8.85 9.64
28. Renushree 8.01 10.85 9.86 9.57
29. Aka Suguna 17.03 25.38 22.16 21.52
30. Arkar Samraksha 5.09 6.62 6.71 6.14
31 ArkaVarna 431 7.15 6.17 5.88
32. Pusa Kiran 12.88 17.67 15.80 15.45
33. Pusa Lal Chauli 8.14 18.43 11.71 12.76
34. Konkan Durangi 5.63 8.87 8.56 7.69
35. CO-1 18.21 23.70 19.89 20.60
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CONCLUSION

Thus, while studying the different genotypes of
vegetable amaranthus during kharif 2019 and pooled
across the seasons, it was concluded that al the
characters viz.,, growth parameters, earliness and yield
parameters were varied significantly. Among locally
collected genotypes viz., KVA-18, KVA-28 and KVA-
34 were performed better for yield and yield attributing
traits along with some of the released varieties such as
Arka Suguna, CO-1, Pusa Lal Chauli, Pusa Kiran and
Nisco Red during kharif (2019 and 2020) and summer
(2020) season compared to rabi (2019-20) season.
Hence, these genotypes can be utilized as donor parent
to improve the yield and yield attributing traitsin future
crop improvement programme for selection of variety
in Northern Dry Zone of Karnataka.
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