E-ISSN: 2618-0618
P-ISSN: 2618-060X
© Agronomy

NAAS Rating: 5.20

www.agronomyjournals.com

2025; 8(5): 426-429
Received: 09-02-2025
Accepted: 15-03-2025

Inderpreet Kaur

1. Department of Horticulture,
College of Agriculture, Indore,
Rajmata Vijayaraje Scindia Krishi
Vishwavidyalaya, Gwalior,
Madhya Pradesh, India

2. Department of Horticulture,
College of Agriculture, Jawaharlal
Nehru Krishi Vishwavidyalaya,
Jabalpur, Madhya Pradesh, India

Brijpal Bisen

Department of Horticulture,
College of Agriculture, Jawaharlal
Nehru Krishi Vishwavidyalaya,
Jabalpur, Madhya Pradesh, India

Swati Barche

Department of Horticulture,
College of Agriculture, Indore,
Rajmata Vijayaraje Scindia Krishi
Vishwavidyalaya, Gwalior,
Madhya Pradesh, India

Corresponding Author:

Inderpreet Kaur

1. Department of Horticulture,
College of Agriculture, Indore,
Rajmata Vijayaraje Scindia Krishi
Vishwavidyalaya, Gwalior,
Madhya Pradesh, India

2. Department of Horticulture,
College of Agriculture, Jawaharlal
Nehru Krishi Vishwavidyalaya,
Jabalpur, Madhya Pradesh, India

Mean performance of leafy Amaranthus genotypes
under different seasonal conditions in Malwa region of
Madhya Pradesh

Inderpreet Kaur, Brijpal Bisen and Swati Barche

DOI: https://www.doi.org/10.33545/2618060X.2025.v8.i5f.2927

Abstract

The present investigation was carried out during Kharif and Rabi seasons of the year 2018-19 under State
Plan Project, DARP, RVSKVYV, College of Agriculture, Indore under dryland condition to evaluate the
mean performance of the Amaranthus accessions under different seasonal conditions, providing insights
into their adaptability and yield potential for leaf production. The present study material consisted of nine
genotypes of Amaranthus spp. including three released varieties and six local accessions and evaluated in
dryland condition. Farmyard manure (FYM) was applied at a rate of 10 t/ha, along with a basal dose of
NPK fertilizers (30 kg N, 20 kg P, 10 kg K/ha.). Observations were recorded on various yield and its
related traits. In leafy Amaranthus, overall, CO-1 KERALA AMA 17-18-102 were among the best-
performing genotype in terms of growth, vigour and yield in both seasons.

Keywords: Seasonal variation, Kharif, Rabi, leaf attributing traits, yield

Introduction

Amaranthus, a highly nutritious leafy and pseudocereal grain crop, belongs to the family
Amaranthaceae and reported as highly cross pollinated crop. It has gained renewed attention as
a promising food crop due to its resistance to heat, drought, diseases and pests. Additionally, its
unique C-4 metabolic pathway contributes to its wide adaptability across diverse environmental
conditions (Kaul et al. 1996) 1. The Himalayan region is considered as the center of diversity
for this crop, and it is mainly grown for grain production in Uttarakhand. Cultivation of
Amaranth has also expanded in parts of Maharashtra, Gujarat, and Madhya Pradesh,
contributing to nutritional security in these areas. This crop has the potential to increase
production with limited inputs and can thrive across a wide range of agro-ecological zones
(Jangir et al. 2019) . Despite the introduction of various strains through collection and
selection programs, there is a lack of comprehensive evaluation studies on vyield, attributing
traits, and qualitative parameters across different seasons (Shukla and Singh 2003) 3. In the
context of climate change and the growing expansion of arid areas worldwide, farmers are
increasingly seeking crops with nutritional benefits that require minimal inputs. Such crops can
be utilized in multiple ways and can grow alongside other crops, helping to enhance productivity
in dry areas, where irrigation is limited. Recognizing the significance of nutritious crops like
Amaranthus and the need to promote their cultivation across different regions of the country, an
experiment was conducted to evaluate both the quantitative and qualitative traits of various leafy
Amaranth varieties. The study aimed to assess these traits across multiple seasons to better
understand their performance under varying environmental conditions. This research is essential
for identifying the most suitable varieties for different agro-ecological zones, thereby
contributing to improved crop productivity and nutritional security.

Materials and Methods

The experimental material for this study consisted of nine genotypes of Amaranthus spp.,
including three released varieties and six accessions from the local collection of Madhya
Pradesh. During the period of 2017-18, these accessions were identified for leaf production and
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its attributing traits specifically in the Kharif and Rabi seasons.
Following this identification, an experiment was conducted
under the State Plan Project, DARP, RVSKVYV, College of
Agriculture, Indore, during the year 2018-19 respectively,
covering both Kharif and Rabi seasons. The experimental design
used was a Randomized Complete Block Design with three
replications. In each replication, 2x2 meter square plots were
arranged, with row spacing of 40 cm and plant spacing of 15 cm.
Under dryland conditions, farmyard manure (FYM) was applied
at a rate of 10 t/ha, along with a basal dose of NPK fertilizers
(30 kg N, 20 kg P, 10 kg K/ha.). These fertilizers were applied
using urea, single superphosphate, and muriate of potash,
respectively. The urea was split into three doses-one basal and
the remaining two were applied at each harvest, i.e., 32-34 and
55 days after sowing. Irrigation scheduling was not required in
the Kharif season, but in the Rabi season, irrigation was applied
immediately after sowing with a minimum of two irrigations at
15 days intervals thereafter. All good agricultural practices were
followed to ensure healthy crop growth. Leafy Amaranthus was
harvested at 34 and 32 days after sowing in the Kharif and Rabi
seasons respectively, by clipping the shoots 15 cm above ground
level. Quantitative and qualitative traits were recorded in both
seasons and the data were analyzed statistically. The study
aimed to evaluate the mean performance of the Amaranthus
accessions under different seasonal conditions, providing
insights into their adaptability and yield potential for leaf
production.

Results and Discussion

The data analysis of leafy Amaranthus under dryland condition
during the Kharif and Rabi seasons of the year 2018-19,
revealed significant variability in growth, yield, and quality
across genotypes, were shown in Table-1 & Table-2. In Kharif
season, germination percentage ranged from 83.67% to 97.67%,
with INDORE AMA 17-18-131 showing the highest (97.67%).
INDORE AMA 17-18-131 also exhibited the fastest germination
and highest vigour indices. While in Rabi season, germination
percentage ranged from 80.00% to 95.00%, with INDORE
AMA 17-18-131 recording the highest (95.00%). Vigour index-
1 ranged from 671.83 to 926.55, with INDORE AMA 17-18-131
achieving the highest vigour (926.55). Vigour index-2 varied
from 33.12 to 64.43, with the highest recorded in INDORE
AMA 17-18-131 (64.43). Days taken for germination varied
from 6.67 to 9.33 days, with the quickest germination in
INDORE AMA 17-18-131 (6.67 days) and CHINDWARA
AMA 17-18-124 (6.67 days). Similar findings were also
reported by Gimplinger et al. (2007) @ for germination
percentage. The higher germination percentage during Kharif
season, might be due to the prevalence of favourable conditions
and the genotype's interaction with the environment.

During Kharif season, in terms of plant height, the genotype
INDORE AMA 17-18-131 consistently outperformed other
genotypes at 30, 40, and 70 DAS, reaching a maximum height of
58.56 cm. Leaf traits varied significantly, with RENUSHREE
KERALA AMA 17-18-101 having the longest leaf length (6.34
cm), RENUSHREE KERALA AMA 17-18-101 also showing
the widest leaves (4.32 cm) , whereas CO-1 KERALA AMA 17-
18-102 showing the thickest stems (3.54 c¢m), and
CHINDWARA AMA 17-18-125 having the smallest
dimensions. CO-1 KERALA AMA 17-18-102 also recorded the
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highest leaf area (26.62 cm?), leaf weight (13.19 g), stem weight
(45.13 g), plant weight (103.44 g), and chlorophyll content
(41.69), while NAGPUR AMA 17-18-129 had the lowest values
for leaf weight (4.75 g), and stem weight (15.15 g). The highest
leaf yield was recorded in CO-1 KERALA AMA 17-18-102
(10.13 kg/plot and 253.25 g/ha.), while the lowest was recorded
in HOSHANGABAD AMA 17-18-123 (3.77 kg/plot and 94.25
g/ha.). The leaf: stem ratio was highest in RENUSHREE
KERALA AMA 17-18-101 (0.42) and lowest in ANUSHREE
AMA 17-18-105 (0.24). These results highlight the significant
genetic variability and potential for selection in breeding
programs to improve key traits in leafy Amaranthus.

During Rabi season, plant height, leaf length, and other
vegetative traits such as leaf width, petiole length and number of
leaves also varied widely, with INDORE AMA 17-18-131
recording the highest values. For instance, plant height at 70
DAS varied from 47.29 cm to 77.68 cm, with INDORE AMA
17-18-131 showing the tallest plants (77.68 cm). CO-1
KERALA AMA 17-18-102 showing the thickest stems (4.23
cm). Yield parameters like leaf yield (15.56 kg/plot and 389.00
g/ha.) and chlorophyll content (42.43) were highest in CO-1
KERALA AMA 17-18-102, which also showed superior values
for stem weight (67.76 g) and plant weight (160.68 g).
Conversely, HOSHANGABAD AMA 17-18-123 and
CHINDWARA AMA 17-18-125 recorded the lowest values
across several traits. Overall, CO-1 KERALA AMA 17-18-102
were among the best-performing genotype in terms of growth,
vigour, and yield in both seasons. The similar findings with
growth parameters were also confirmed by Wu et al. (2000) [*7]
for plant height, number of leaf and maturity. Shukla et al.
(2006) 1 for foliage yield for two successive seasons. Rivelli et
al. (2008) ™I for biomass yield. Mandal and Dhangarh (2012) [
and Mandal et al. (2013) [l for leaf stem ratio and foliage yield.
Mbwambo et al. (2015) ©! for foliage yield over the two seasons.
Sarker et al. (2015) ' for biological yield. Shukla et al. (2016)
151 for foliage yield. Panda et al. (2017) [ for plant height,
number of leaves per plant, stem girth, leaf length, leaf breadth,
petiole length, leaf area, stem weight, leaf weight, leaf-stem ratio
and yield per plant. Tejaswini et al. (2017) (61 for leaf length,
leaf width, leaf area index, leaf weight per plant, total foliage
yield per plant and total chlorophyll content. Jangde et al. (2018)
Bl for plant height, number of branches per plant, stem base
diameter, number of leaves per plant, leaf length, leaf width, leaf
area, petiole length, plant fresh weight, fresh leaf weight, fresh
stem weight, leaf stem ratio and leaf yield (kg/plot). Dinssa et al.
(2019) ™ for vegetable yield over the two seasons. Pharle et al.
(2019) 11 for duration of harvesting in Amaranthus. The plant
height is considered as one of the important trait for growth and
vigour of the plant. In present experiment, the genotypes
exhibited significant differences for the plant height at different
stages of the growth in both the seasons. The genotypes showed
higher stem diameter, taken into account for further work in
stem diameter ratio. The higher stem yield is a contributing trait
to leaf yield, which is also influenced by the number of
branches, total plant weight, and number of leaves. An increase
in the number of leaves and leaf weight directly contributes to an
increase in total foliage yield. The genotypes perform better
during the Rabi season, compared to the Kharif season,
primarily due to the favourable environmental conditions and
the drought tolerance nature of the genotypes.
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Table 1: Data on the mean performance and yield potential of leaf Amaranthus in the Kharif season of the year 2018-19 under dryland condition.

Plant | Plant | Plant .
Genotypes Germination Day:otfken Vigour |Vigour| height | height | height I:ne;tfh vl\;ii?;] Teer;[;;c')(lr? dii:r?g:er I;f:;
% S Index-1|Index-2| 30DAS | 40DAS | 70DAS 2
germination (cm) (cm) (cm) (cm) | (cm) | (cm) (cm) [(cm?)
RENUSHREE KERALAANA 118 g7.33 6.67 |597.90| 39.05 | 1655 | 27.61 | 4351 | 634 | 432 | 443 | 246 |2552
CO-1 KERALA AMA 17-18-102 83.67 4.67 570.43| 43.96 | 11.57 | 22.69 | 39.83 | 5.47 | 4.27 | 3.96 3.54 |26.62
ANUSHREE AMA 17-18-105 85.00 5.33 564.53| 40.43 | 10.39 | 21.36 | 3553 | 5.73 | 3.88 | 3.70 3.27 |22.11
HOSHANGABAD AMA 17-18-123 85.67 5.67 544.45| 30.13 | 12.57 18.42 38.47 | 353 | 2.86 | 2.40 215 [12.44
CHINDWARA AMA 17-18-124 88.33 4.67 555.74 | 31.79 | 18.39 2194 | 4240 | 3.27 | 249 | 255 2.13 |13.32
CHINDWARA AMA 17-18-125 90.00 4.33 819.56 | 46.48 | 19.56 29.67 51.19 | 3.13 | 1.29 | 2.13 2.62 |12.18
NAGPUR AMA 17-18-129 85.33 5.33 538.25| 33.76 | 13.91 | 21.33 | 43.52 | 3.58 | 2.66 | 2.43 2.08 |14.16
INDORE AMA 17-18-130 94.00 4.67 595.50| 38.30 | 13.69 | 20.34 | 33.68 | 4.92 | 3.39 | 3.62 3.39 [19.13
INDORE AMA 17-18-131 97.67 3.67 877.48 | 52.67 | 28.47 36.94 58.56 | 3.88 | 1.43 | 250 2.61 |[13.66
S.Emzx 0.82 0.26 8.48 0.92 0.65 1.16 1.91 0.29 | 0.19 | 0.18 0.12 1.08
C.D. 5% 2.45 0.79 2543 | 2.76 1.94 3.47 5.72 0.86 | 0.58 | 0.55 0.36 3.24
CV.% 1.60 9.13 2.33 4.02 6.95 8.20 7.69 |11.24(11.34| 10.31 7.81 |[10.57

Table 2: Data on the mean performance and yield potential of leaf Amaranthus in the Rabi season of the year 2018-19 under dryland condition.

Total
No. of | No. of | fresh wt. Fresh wt. of|Fresh wt. of| Leaf | Chlorophyll Days taken Leaf yield L_eaf
Genotypes LAI branches| leaves | of plant leaf per | stem per | stem content to first leaf (kg/plot) yield
E)g) plant (g) | plant(g) | ratio (SPAD) cutting gp (g/ha.)
RENUSHREE KERALA
oA o A 435|327 | 3147 | 5264 9.27 2176 | 042 | 3432 34.00 537 | 13425
co-1 1K7E_?é°_"l-$ AMA |3 88l 353 |37.33| 10344 | 1319 4513 | 029 | 4169 35.33 1013 | 25325
ANUSHREF AMALT 1356|347 |3233| 8748 | 1026 | 4134 | 024 | 3751 34.00 832 | 208.00
HOSHANGABAD
oo ICABAD 227| 253 | 2877 | 4003 5.15 1552 | 033 | 3287 32.33 377 | 9425
CH'NBY‘{Q?';AMA 236 240 |3247| 24569 5.76 1816 | 031 | 3141 36.00 444 | 11100
CH'NE\_"{Q‘_F;%AMA 226| 587 |4623| 4727 5.99 1907 | 031 | 2923 31.00 465 | 11625
NAGPURSS"A 1718550 220 | 2613 | 4215 475 1515 | 031 | 3160 33.67 419 | 10475
INDORE g'(\)"A 17-18- 13 79| 307 |3177| 77.06 9.54 3223 | 020 | 3813 36.67 752 | 188.00
INDORE g'\l"A 17-18- 15 51| 673 |4947| 5234 6.27 2054 | 030 | 2760 32.67 513 | 12825
SEm* 0.09] 009 | 1.76 | 1.69 0.32 094 | 001 101 0.42 047 | 1164
C.D.5% 028] 026 | 526 | 507 0.96 281 | 003 3.01 127 140 | 34.89
CV. % 537| 409 | 866 | 481 711 638 | 641 515 2.16 1356 | 1356
Plant Plant Plant .
L. . . . . . Leaf | Leaf [Petiole| Stem |Leaf
Genotypes Germination| Days tgker_l for| Vigour | Vigour | height | height | height length| width | length |diameter] area
% germination |Index-1 |Index-2 | 30DAS | 40DAS | 70DAS 2
(cm) | (cm) | (cm) (cm) |(cm?)
(cm) (cm) (cm)
RENUSHREE KERALA
NPT 83.33 9.33 71548 | 4098 | 24.81 | 3555 | 6244 | 825 | 533 | 520 | 2.96 [32.27
co-1 KETSA_'I(’;‘ZAMA -1 80.00 8.33 72957 | 46.45 | 26.68 | 39.45 | 6646 | 7.66 | 498 | 482 | 423 [33.46
ANUSHRElEo?MA 17-18-1 gy 67 8.00 74648 | 4325 | 2362 | 3343 | 5825 | 6.44 | 423 | 467 | 386 |2047
HOSHAl’;'iQ?ZA:%D AMA | g9 33 7.00 696.40 | 3312 | 18.82 | 2845 | 4729 | 475 | 327 | 367 | 237 1772
CH'NDV‘Q'Q‘_F;’;AMA 171 g9.00 6.67 671.83 | 37.31 | 18.65 | 31.60 | 5949 | 513 | 375 | 3.96 | 259 [20.22
CH'NDV‘@_F&AMA -1 9300 7.00 84548 | 56.24 | 2649 | 3852 | 7151 | 414 | 2,07 | 311 | 303 |17.57
NAGPUR AMA 17-18-120| _ 81.67 7.00 67749 | 34.02 | 2153 | 31.40 | 5538 | 476 | 327 | 355 | 2.57 |1841
INDORE AMA 17-18-130 | 89.67 7.67 73657 | 4219 | 22.74 | 3156 | 5537 | 6.17 | 414 | 449 | 3.77 |26.66
INDORE AMA 17-18-131| _ 95.00 6.67 92655 | 64.43 | 3050 | 4530 | 77.68 | 416 | 2.43 | 356 | 3.01 |18.70
SEm* 1.02 0.20 813 | 082 | 095 | 136 | 189 | 037 | 034 | 026 | 010 |115
C.D.5% 3.04 0.60 2436 | 246 | 284 | 409 | 566 | 1.10 | 1.01 | 079 | 0.29 |3.44
CV. % 2.04 461 188 | 321 | 690 | 674 | 531 |11.16] 1561 | 11.14 | 529 |8.29
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Total |Fresh wt.[Fresh wt. Days
No. of No. of | fresh wt. | of leaf | of stem Leaf | Chlorophyll taken to I__eaf I__eaf
Genotypes LAI stem content - yield | yield
branches | leaves | of plant |per plant|per plant ratio (SPAD) first leaf (kg/plot) | (q/ha.)
(9 ()] (9 cutting '

RENUSHREE KERALA AMA

17-18-101

5.85 4.27 46.33 | 89.97 15.25 32.49 | 047 36.13 35.33 8.69 [217.25

CO-1 KERALA AMA 17-18-102 | 5.48 6.60 59.57 | 160.68 22.13 67.76 | 0.32 42.43 31.00 15.56 |389.00

ANUSHREE AMA 17-18-105 | 5.74 5.27 54.33 | 148.09 18.52 64.25 | 0.28 37.87 33.67 14.21 |355.25

HOSHANGABAD AMA 17-18-

123

3.38 3.40 41.27 71.64 9.64 29.56 | 0.32 32.49 30.67 7.26 |181.50

CHINDWARA AMA 17-18-124 | 3.82 4.13 51.47 82.54 10.74 31.26 | 0.34 30.39 32.33 7.86  |196.50

CHINDWARA AMA 17-18-125 | 3.32 8.40 67.83 85.33 10.09 3719 | 0.27 29.75 33.33 8.58 |214.50

NAGPUR AMA 17-18-129 3.44 3.97 47.07 75.44 10.49 31.60 | 0.33 31.52 28.33 7.03 |175.75

INDORE AMA 17-18-130 5.37 4.27 55.47 | 136.78 18.74 57.23 | 0.32 39.47 33.00 12.97 |324.25

INDORE AMA 17-18-131 3.47 9.20 70.83 | 91.58 11.38 40.25 | 0.28 29.23 32.00 8.97 |224.25

S.Emzx 0.10 0.18 2.13 1.99 0.48 1.27 0.02 0.96 0.56 0.47 11.72

C.D. 5% 0.31 0.53 6.38 5.98 1.43 3.82 0.06 2.87 1.69 141 35.13

CV.% 4.08 5.54 6.71 3.30 5.87 5.07 9.99 4.82 3.03 8.02 8.02
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