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Abstract

Baby corn is a high nitrogen (N) demanding exhaustive crop. Weed infestation causes 39 % loss in yield under rainfed condition. An experiment
comprising four weed management practices viz., Wi: Atrazine 1.0 kg ha? (pre-emergence), W-: Tembotrione 90 g ha? + 2,4-D 400 g ha? (post-
emergence), Ws : W + manual weeding at 21 days after sowing (DAS), W,: Hoeing and weeding at 21 DAS allocated to main plots and five N
management practices i.e. N1:100 % soil test-based N from chemical source (Ciwssm), N2: Crsoesm + farmyard manure (FYM) asosmi, Nai Crsoesm +
vermicompost (VC)asoesm, Na: Crsoosv + FYMuiasoesmy + vermicompostiswsm and Ns: Cspoesm + FYMasoestv + Vermicompostzsesm allocated to sub plots
were tried in split plot design with three replications at Bhubaneswar, India during kharif2022 and 2023. The treatment combination W5N,
produced the maximum dehusked baby cob (2.38 t ha'!), keeping W3N; and WsN, at par whereas, WsN; produced the maximum green fodder yield
(27.48 t ha?), keeping W;N; and W:Nsat par. The treatment combination WsN;recorded the maximum net return of 225.10 x 10° % ha?and return
per rupee investment of 3.89 as against 188.11 x 10° ¥ ha*and 3.20 with W5 and 189.74 x 10° X ha'and 3.43, respectively with N;. Both baby cob and
green fodder yield exhibited significant negative correlation with weed density and biomass. The treatment W:N; gave the maximum productivity

and profitability, but W;sN; with similar yield is recommended considering productivity and long-term sustainability.
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Introduction

Baby corn, developed as a commercial crop in late 1970s, is
becoming popular as a source of food for man and feed for cattle
(1). It is a remunerative crop and farmers can fetch net return of
3146013 ha' and return per rupee invested of 2.28 with cost of
cultivation of ¥ 114268 ha (2). The crop plays an important role in
spread of income and employment opportunities round the year
in India due to its short life-span and adaptation to diverse
weather conditions. A farmer can raise four crops of baby corn
annually due to short life-span and adaptation to diverse weather
conditions.

Baby corn grown in kharif season (June to September) is
subjected to keen competition from a broad-spectrum weed flora
for resources like nutrient, moisture, light and space. Crop weed
competition becomes acute due to wider inter-row space and
higher weed density than that of the crop. Growth of crop and
weed exhibit inverse relationships. Season-long weed infestation
reduces baby corn yield by 44.0 % (3). The yield loss due to weeds
in rainy season baby corn is 39 % as against 40-50 % in summer
(4, 5). Several options (herbicidal, cultural, manual, mechanical or
combinations) are available for weed management in baby corn.
Atrazine is a popular herbicide in maize with high selectivity. It

provides early season broad-spectrum weed control in maize.
Additional manual weeding takes care of subsequent flushes of
weeds. Better performance of atrazine + one hand weeding over
atrazine alone has been reported earlier (6). Pendimethalin +
manual weeding gives better weed control over pendimethalin
alone (7). Application of post-emergence herbicide is required
when a farmer fails to apply pre-emergence herbicide due to
erratic weather conditions. Tembotrione is as an efficient post-
emergence herbicide for maize considering its effects on control of
grassy and non-grassy weeds and productivity (8). Tembotrione
provides effective control of Echinochloa colona and Commelina
benghalensis and Ageratum spp. in maize (9). Tembotrione 100 mL
ha? provides satisfactory weed control in baby corn (10). A single
herbicide does not control all species of weeds (5). Herbicide
combinations (Tank-mix or ready-mix) with different mode of
action are better than application of a single herbicide to check
development of herbicide resistance. Some researchers have
reported the maximum net profit and B:C ratio with hoeing and
weeding at 30 and 45 DAS, while others achieved the maximum
yield of baby corn by manual weeding twice at 20 and 40 DAS (4, 7).

Baby corn is a high nitrogen demanding crop. Baby corn
responds upto 180-200 kg N ha* (11-13). Many researchers reported
the maximum yield of baby cob with application of 100 % N from
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chemical source. Application of 100 % recommended nitrogen
through chemical fertilizer produced higher baby cob and green
fodder yield than all other combinations of chemical nitrogen and
vermicompost (14). Continuous application of higher dose of
chemical fertilizer has adverse effects on soil health. Substitution of
full or part of chemical nitrogen with organic manures may sustain
soil health. Application of vermicompost has positive effects on
yield and vyield attributes of baby corn (15). Vermicompost,
equivalent to 120 kg N ha' is the best organic source for yield
attributes and yield of baby comn (16). Vermicompost reduces the
requirement of chemical fertilizer and increases yield of baby corn
(17). Humic acid and Plant Growth-Promoting Rhizobacteria
(PGPR) present in vermicompost promotes crop growth (18).
Application of 75 % N through vermicompost or FYM + 25 %
through chemical fertilizer gave the maximum values of yield
attributes and vyield of baby corn in Nepal (19). Application of
recommended fertilizer dose (RDF) (150:60:40 kg NPK ha?)
produced similar baby cob and green fodder yield as application of
vermicompost @ 5 t ha(20). Integrated nutrient management is
required to minimize dependence on chemical fertilizers, maintain
or improve soil health and impart sustainability to baby comn
production (21). Hence, there is a need to compare relative
performance of baby corn under integrated nitrogen management
practices against chemical source alone.

While extensive studies have been conducted on individual
aspects of weed and nitrogen management in baby corn, limited
research has explored their combined or interactive effects,
particularly under rainfed conditions. Moreover, there is a lack of
comprehensive studies comparing integrated weed and nitrogen
management strategies with a single method of weed control or
chemical source of nitrogen. Both weed and nitrogen management
practices act synergistically to improve performance of a crop.
Weeds deplete a lion’s share from nitrogen applied to a crop.
Effective weed management practices decrease competitive ability
of weeds against crop, minimize nitrogen removal by weed and
facilitate uptake by crop. Under these circumstances, the present
experiment was designed with hypothesis that appropriate weed
management and nitrogen sources would exhibit complementarity
to check weed density and biomass, promote crop growth and
yield attributes, maximize productivity and profitability of baby
corn under rainfed conditions.

Materials and Methods
Experimental site

A field-based experiment was conducted at Agricultural Research
Station, Faculty of Agricultural Sciences (IAS), Siksha ‘O’
Anusandhan Deemed to be University, Bhubaneswar, Chhatabar,
Qdisha, India, during kharif (June-September) season of 2022 and
2023. The farm is situated at 20° 25' N latitude, 85° 67 'E longitude
and 51 m above the mean sea level in East and South-Eastern
Coastal Plain Agro-climatic Zone of Odisha, India. The soil of the
experimental site was acidic (pH - 5.23) sandy loam (Sand-
67.6 %, silt- 20.8 % and cay-11.6 %) in texture with normal
electrical conductivity (0.31d Sm? at 25 °C), low organic carbon
(0.28 %), low available N (187.57 kg ha?), low available P (4.80 kg
ha?) and low available K (79.80 kg ha?).

Treatment details

The experiment comprising four weed management and five
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nitrogen management practices was tried in a split-plot design
with three replications. The weed management practices viz, Wy:
Atrazine 1.0 kg ha* (pre-emergence spray), W,: Tembotrione 90g
ha' + 2,4-D 400g ha* (post-emergence spray, tank-mix), Ws: W, +
manual weeding at 21 days after sowing (DAS), W,: Hoeing and
weeding at 21 DAS, were allocated to main plots. The soil-test-
based nitrogen dose (150 kg ha) for the crop was computed by
adding 25 % extra N over the recommended dose (120 kg N ha?)
for baby corn in the state of Odisha, India, as the soil was rated low
in available N by the alkaline permanganate method (22). The N
requirement was met with varying percentages from chemical
source (urea), FYM and vermicompost under different treatments.
The N management practices, viz. Ni: 100 % Soil Test Based
Nitrogen from chemical source (Ciowsm), Nai 75 % STN from
chemical source + 25 % N as Farm yard manure (Crsosm + FYMaso,
sm), N3: 75 % STN from chemical source +25 % N as vermicompost
(Crsusm + VCasoesmy), Na: 75 % STN from chemical source +12.5% N
as FYM +1259% N as VC (Grswesmw + FYMosysmy + VCosuesmy) and Ns:
50 9% STN from chemical source +25 % STN as FYM +25 % N as VC
(Csooes+ FYMasoestn + VCasosstn) Were allocated to sub plots.

Crop management

Baby corn crop variety ‘Syngenta G-54 (duration 50-55 days) 14’
marketed and supplied by Syngenta India Pvt. ltd was used in the
experiment. The colour of the baby cob in this cultivar was light
yellow. In this cultivar, silking preceded tasseling, which minimized
the chances of pollination. The crop was sown on 7 July 2022 (27"
standard mereological week (SMW) and 13 July 2023 (28" SMW)
during the first and the second year, respectively, with a spacing of
40 cm x 30 cm. The plot size was 4.8 m x 4.0 m. Being a high rainfall
area, the broad bed and furrow (BBF) method was adapted to
facilitate drainage of excess rainwater from the field during intense
rain. Each plot had 4 beds with height of 15 cm and bed width of
90 ¢cm and furrow width of 30 cm between broad beds (Fig. 1). To
maintain recommended plant population per hectare, three rows
of baby corn were accommodated per bed with rowto-row
distance of 30 cm. Atrazine 1.0 kg ha was applied as preemergence
spray using water at 1000 L ha?, whereas tembotrione +2,4-D 90 +
400 g ha'was applied as post emergence tank-mix spray using
water at 500 L ha™. Fall armyworm attack was checked by spraying
Emamectin benzoate 5 SG at 0.4 g/L water. Tender baby cobs were
harvested after 2-3 days of silking. The cobs were harvested during
24" to 29t August (34%-35" SMW) and 2™ to 6™ September (351-36%
SMW) in 2022 and 2023, respectively.

Crop weather relationship

The crop received 708.7 mm rainfall in 34 rainy days in 2022 (27-
35 SMW) as against 892.8 mm in 29 rainy days in 2023 (28-36
SMW). The rainfall quantity was adequate and the distribution
was congenial for crop growth and development during both
years (Fig. 2). The Broad Bed and Furrow (BBF) method was
adopted to facilitate drainage of excess rainwater from the field
during intense rain (23). The maximum and the minimum
temperature ranged between 31.1-34.9 °C and 25.9-27.2 °C in
2022, as against 31.2-34.5 °C and 25.3-26.6 °C in 2023, respectively
(Fig. 3). The thermal regime was congenial during the lifespan of
the crop.

Sampling and data recording

Weed count and dry weight of weeds were recorded at 30 days
after planting from two quadrates, each of size 0.5 m x 0.5 m,
per plot. The average value of the weed population was taken
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Fig. 1. Schematic representation of planting rainfed baby corn by broad bed and furrow (BBF) method.
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Fig. 2. Standard meteorological week-wise rainfall and rainy days during the growth period of baby corn.
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Fig. 3. Standard meteorological week-wise maximum and minimum temperature (°C) during growth period of baby corn.

and expressed as no quadrate™. For determining biomass, the  centimeter. Leaf area per plant was determined by using leaf
samples were taken for sun drying followed by oven drying at  area meter. Leaf area index (LAI) was worked out by using
70 °C for 24 hr and dry matter was expressed as g quadrate®  equation 1 (24).

(quadrates of size 50 cm x 50 cm). The height of ten tagged

sample plants was measured with the help of a meter scale ~ LAI=

from the base of the plant to the base of the fully opened top
leaf until tasseling, after which plant height was measured from
the base of the plant to the base of the tassel. The average
plant height was found out and the values were expressed in (Eqn. 1)

Leaf(cm?) Leaf area per plant(cm?)
Ground(cm?)  Land area occupied by the plant(cm?)
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The Soil Plant Analysis Development (SPAD) readings,
indicative of chlorophyll content of leaf were recorded using a
chlorophyll meter (SPAD-502 plus) at the midpoint of the
youngest fully expanded leaf. The mean of 10 readings per plot
was considered as the measured SPAD value (25). Length of the
cob was measured from the base to the tip of the baby cob and
expressed in centimeter. The circumference was measured at
the center of the cob using a thread. This was taken as the girth of
the cob, then converted to diameter and expressed in
centimetres. Husked baby cobs and fodder were harvested from
net plot area and converted to t ha™. Husk and silk were
separated from husked baby cob to record the weight of the
dehusked baby cob t ha. Gross return from baby cob and fodder
were computed by multiplying the price of baby cob (110000t *)
and fodder (X1500 t) with respective yields (t ha?). Net return
was computed by deducting cost of cultivation from gross return.
Return per rupee investment was found out by dividing gross
return by cost of cultivation.

Statistical analysis

The data on different parameters were subjected to statistical
analysis by adopting an appropriate procedure for split plot
design (26). The data were analyzed by using the SPSS software.
Bartlett Test indicated homogeneity of error variances of both
years for different parameters. Hence, the data from both years
were subjected to pooled analysis.

Results
Weed growth

Nine weed species, viz., large crab grass (Digitaria sanguinalis L.),
flat sedge (Cyperus difformis L.), globe fingerush [Fimbristylis
miliacea (L.) Vahl.], creeping water primrose (Ludwigia perennis
L.), touch-me-not (Mimosa pudica L.), sickle pod (Cassia toraL.),
cyanotis [Cyanotis cucullata (Roth) Kunth], West African mallow
(Corchorus aestuans) and pigweed (Amaranthus viridis L.) were
found in the experimental site. Weed density and biomass were
recorded at 30 days after planting practices (Table 1). Among
weed management practices, application of atrazine @1.0 kg
ha as pre-emergence spray followed by one manual weeding at
21 days after sowing was the most efficient with the minimum
weed density (4.97 quadrate) and the minimum weed biomass
(3.96 quadrate?) and proved to be superior to all other weed

management practices. Atrazine 1.0 kg ha? + manual weeding at
21 DAS decreased weed density by 35, 56 and 60 % and biomass
by 31, 37 and 70 % compared to atrazine 1.0 kg ha' alone,
tembotrione + 2,4-D @ 90 +400 g ha* and hoeing and weeding
at 21 days after sowing. Among nitrogen management practices,
100 % soil test-based nitrogen as chemical fertilizer (urea)
recorded the minimum weed population (6.62 quadrate?) and
biomass (6.14 g quadrate?), being superior to all other weed
management practices for weed density and at par with Gsoesm +
FYMasesstn @and Crses stv + VCasassn for weed biomass.

Crop growth

Plant height increased continuously from 30 DAS to till harvest.
The SPAD readings exhibited an increasing trend between 30 to
45 DAS and declined thereafter till the minimum value at harvest
(Table 2). Weed management practices differed significantly at
45 DAS for plant height, when application of atrazine 1.0 kg ha?
followed by manual weeding at 21 DAS recorded the maximum
value of 120.8 cm, being at par with atrazine 1.0 kg ha'and
tembotrione + 2,4-D 90 + 400 g ha'and significantly superior to
hoeing and weeding at 21 DAS. Among nitrogen management
practices, application of 100 % soil test-based nitrogen through
chemical fertilizer (N;) recorded the maximum plant height of
73.8, 117.8 and 178.3 cm at 30 and 45 DAS and at harvest,
respectively, keeping N4 at 30 DAS and Nsat 45 DAS at par.
Among weed management practices, application of atrazine 1.0
kg ha* + manual weeding at 21 DAS recorded the maximum LAl
of 1.17, 2.49 and 5.05 at 30 and 45 DAS and harvest, respectively,
but the differences among weed management practices were
not statistically significant. Among nitrogen management
practices, application of 100 % soil test-based nitrogen from
chemical source (N1) recorded the maximum LAl of 1.26,2.85 and
5.80 at 30 and 45 DAS and harvest, respectively, keeping Crsosm +
VCasuwsm (N3) at par. Among the weed management practices,
atrazine 1.0 kg ha™ recorded the maximum SPAD value of 36.36,
44.28 and 42.53 at 30 and 45 DAS and harvest, respectively,
keeping W, at par at 30 DAS and harvest and W, and W, at 45 DAS.
Nitrogen management practices differed significantly for SPAD
readings at 30 DAS and harvest. Application of 100 % soil test-
based nitrogen from chemical source recorded the maximum
SPAD value of 36.53 and 42.29 at 30 DAS and harvest, respectively,
keeping Nz at par.

Table 1. Effect of fertilizer and weed management on biomass and weed density 30 days after planting in rainfed baby corn

Treatment

Weed density (No quadrate™)

Weed biomass (g quadrate™)

Weed management

W; - Atrazine 1.0 kg ha! 2.83(7.59)* 2.5(5.75)
W, - Tembotrione + 2,4-D 90 + 400 g ha* 3.41(11.24) 2.6(6.29)
W3- W; + Manual weeding at 21 DAS 2.34(4.97) 2.12(3.96)
W4- Hoeing and weeding at 21 DAS 3.58(12.43) 3.67(13.31)
Sem + 0.12 0.08
CD (P=0.05) 0.35 0.27
Nitrogen management (Source wise % STN)

N1-Ci100 %58 2.66(6.62) 2.58(6.14)
N2- C75 sestnv + FYMas o sta 3.08(9.07) 2.66(6.6)
Ns- C75 %stv + VCasopstn 2.87(7.81) 2.65(6.55)
N4- Cr5 sostv + FYMias sestv + VCizs 06570 2.995(8.51) 2.67(6.65)
N5- CSO % STN + FYM25%5TN + VC25%STN) 35(1180) 306(888)
SEm+ 0.1 0.08
CD (P=0.05) 0.29 0.25

*Original values in parentheses are v/(x + 0.5) transformed values before parentheses. DAS: Days after sowing, quadrate - each quadrate of size
50 cm x 50 cm; MW: Manual weeding; HW - hoeing and weeding, SEm+ - Standard error of mean, CD - Critical difference, STN - Soil test-based
nitrogen dose, C - Chemical, FYM - Farm Yard Manure, VC - Vermicompost
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Table 2. Effect of weed and nitrogen management on growth parameters of baby corn

Treatment Plant height (cm) Leaf area index SPAD value
30 DAS 45 DAS Harvest 30 DAS 45 DAS Harvest 30 DAS 45 DAS Harvest

Weed management

W, 67.8 120.3 169.5 1.10 2.48 4.99 35.76 44.24 42.19
W, 69.0 120.3 168.7 1.14 2.48 4.69 35.22 42.91 40.99
Ws 70.7 120.8 169.1 1.17 2.49 5.05 36.36 4428 42.53
W, 66.8 91.8 162.5 1.09 2.34 4.57 33.82 41.21 39.26
SEmz 0.9 1.76 3.46 0.03 0.05 0.15 0.35 0.62 0.38
CD (P=0.05) NS 5.4 NS NS NS NS 1.07 1.93 1.18
Nitrogen management

I\ 73.8 117.8 178.3 1.26 2.85 5.8 36.53 43.99 42.29
N2 66.2 112.6 161.6 1.12 2.31 4.09 34.59 43.41 41.29
N3 67.9 114.6 165.9 1.20 2.79 5.62 35.91 43.65 41.75
\ 72.5 111.2 169.1 1.19 2.66 5.11 35.39 43.07 41.16
Ns 62.5 110.4 162.3 0.83 1.62 3.46 34.03 41.68 39.74
SEmz 0.7 13 2.4 0.025 0.03 0.137 0.34 0.59 0.35
CD (P=0.05) 2.4 3.7 6.7 0.07 0.10 0.386 0.95 NS 0.98

DAS - Days after sowing, SEm+ - Standard error of mean, CD - Critical difference, SPAD - Soil Plant Analysis Development, W - Weed

management, N - Nitrogen management

Yield attributes

Among weed management practices application of atrazine 1.0
kg ha followed by manual weeding at 21 DAS was the best with
the maximum of 2.38 cob plant?, the longest cob (8.3 cm), the
thickest cob 1.46 cm thick, the heaviest dehusked cob (54.7 g
cob™) and heaviest dehusked cob (11.9 g ha?), keeping atrazine
1.0 kg ha' at par for cobs plant’, dehusked cob length and
dehusked cob diameter (Table 3). Atrazine 1.0 kg ha™ followed by
manual weeding at 21 DAS recorded significantly higher husked
and dehusked cob weight than all other weed management
practices. Among nitrogen management practices, application of
100 % soil test-based nitrogen from chemical fertilizer (N.)
produced the maximum cobs plant?, the longest and the
thickest dehusked cob and the heaviest husked and dehusked
cob, keeping N; at par for cobs plant® and N; and N4 for husked
cob weight.

Dehusked cob and fodder yield

Among weed management practices, application of atrazine 1.0
kg ha® + manual weeding at 21 DAS (2.17 t ha”) produced the
maximum dehusked cob yield, registering 10, 18 and 39 % higher
production than atrazine 1.0 kg ha alone, tembotrione + 2,4-D
and hoeing and weeding at 21 DAS, respectively (Table 4). Among
nitrogen management practices, 100 % soil test-based nitrogen
from chemical fertilizer produced the maximum dehusked cob
yield of 2.10t ha?, keeping Nz at par. The interaction effect of weed

and nitrogen management practices was significant on dehusked
cob yield. Baby corn with application of atrazine 1.0 kg ha' +
manual weeding at 21 DAS and 100 % soil test-based nitrogen
from chemical fertilizer (WsN1) produced the maximum dehusked
cob yield of 2.38 t ha, keeping W:N; and WsN, at par. All other
treatment combinations produced significantly less dehusked
cob yield than 100 % STN from the chemical source. Within each
weed management practice, N; produced the maximum baby
cob yield and N and Nsunder Wi, W5 and W, andN, and Nsunder
W, produced statistically similar dehusked cob yield. Among weed
management practices, Ws (23.78 t ha?) produced the maximum
green fodder yield, keeping W: at par and registering 5 and 17 %
higher green fodder yield than W, and Wi, respectively. Among
nitrogen management practices, N (25.21 t ha?) produced the
maximum green fodder vyield, keeping N; at par. Other N
management practices produced significantly less green fodder
than Ni. The interaction effect of weed and nitrogen management
practices was found to be significant on green fodder yield of
baby corn. The treatment combination W:iN; (27.46 t ha?)
produced the maximum green fodder yield, keeping WsN; and
WiNsz at par.

Economics

Among weed management practices, application of atrazine @
1kg ha'+ manual weeding at 21 DAS accrued the maximum gross
return (% 274.55 x 10° ha') and proved superior to other weed

Table 3. Effect of weed management and nitrogen management on yield attributes of baby corn

Treatment Cobs plant* Dehusked cob length  Dehusked cob diameter Husked cob weight (g) Dehusked cob weight
(cm) (cm) (g)
Weed management
W, 2.32 7.9 1.45 51.6 10.9
W, 2.26 7.6 1.34 49.8 10.6
W3 2.38 8.3 1.46 54.7 11.9
W, 1.95 6.4 1.28 40.9 9.0
SEmz+ 0.02 0.1 0.013 0.7 0.1
CD (P=0.05) 0.06 0.4 0.04 2.3 0.4
Nitrogen management

N1 2.41 8.6 1.54 52.1 11.7
N2 2.19 6.7 1.32 43.5 9.5
Ns 2.39 8.1 1.47 51.7 11.0
\ 2.34 8.0 1.35 51.7 10.7
Ns 1.81 6.4 1.24 47.3 10.1
SEmz+ 0.020 0.1 0.021 0.6 0.2
CD (P=0.05) 0.06 0.3 0.06 1.7 0.4

SEmt - Standard error of mean, CD - Critical difference, W - Weed management, N - Nitrogen management, WN - Weed management in the
same or different level of nitrogen management, NW - Nitrogen management in the same level of weed management
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Table 4. Interactive effect of weed and nitrogen management on the yield of dehusked cob and fodder in baby corn
Dehusked cob yield (t ha?)
Treatments N: N> N3 Na Ns Mean
Wi 2.20 1.73 2.17 2.10 1.64 1.97
W, 2.02 1.92 2.07 1.60 1.60 1.84
W3 2.38 2.07 2.28 2.26 1.87 2.17
W, 1.79 1.33 1.69 1.69 131 1.56
Mean 2.10 1.76 2.05 191 1.60
SEms W-0.027 N-0.027 WN-0.054 NW-0.053
CD (P=0.05) W-0.08 N-0.08 WN-0.12 NW-0.15
Green fodder yield (t ha')
W, 24.88 20.27 26.22 23.85 19.71 22.99
W, 25.93 22.10 21.01 23.41 20.48 22.59
W3 27.46 21.92 27.48 22.08 19.94 23.78
W, 22.56 19.09 22.64 22.62 14.43 20.27
Mean 25.21 20.84 24.34 22.99 18.64
SEmz+ W-0.338 N-0.314 WN-0.655 NW-0.628
CD (P=0.05) W-1.04 N-0.887 WN-1.36 NW-1.77

SEmt - Standard error of mean, CD - Critical difference, W - Weed management, N - Nitrogen management, WN - Weed management in the
same or different level of nitrogen management, NW - Nitrogen management in the same level of weed management

management practices (Table 5). Atrazine 1.0 kg ha?, tembotrione
+ 2,4-D and hoeing and weeding at 21 DAS recorded 8.5, 13.8 and
264 % less gross returns than atrazine 1.0 kg ha' + manual
weeding at 21 DAS. Among nitrogen management practices,
application of 100 % STN from a chemical source gave the
maximum gross return (% 268.63 x 10° ha?), keeping N; at par. The
interaction effects of weed and nitrogen management practices
were significant on system gross return. The treatment
combination WsN; (X 302.99 x 10° ha?) accrued the maximum gross
return, keeping W:sNs (X 292.20 x 10° ha?) at par and other
treatment combinations below it. The accrued gross returns with
W;N; and W5N; were derived as sum of gross return from dehusked
baby cob and green fodder i.e. 261.8 + 41.19 and 250.98 + 41.22
(Fig. 4). Among weed management practices, W5 gave the maximum
net return (X 188.11 x 10° ha’), registering 11.9, 25.0 and 74.2 %
higher values than Wi, W, and Wa, respectively. Among nitrogen
management practices, N1(% 189.74 x 10° ha?) gave the maximum
net return, registering 32.2,12.2,20.5 and 74.9 % higher values than
Wa, W5, W, and W, respectively. The interaction effect of weed and
nitrogen management was significant on net return for baby com.

The treatment combination WsN; (% 225.10 x 10° ha') recorded the
maximum net return, being superior to all other treatment
combinations. Among weed management practices, Ws (3.20)
recorded the maximum return per rupee investment. Among
nitrogen management treatments, Ny(3.43) recorded the maximum
retum per rupee investment. The treatment combination WsN;
(3.89) recorded the maximum return per rupee investment, keeping
WiN; (3.76) at par and all other treatment combinations recorded
significantly lower values.

Correlation

Both baby cob (dehusked) and green fodder yield exhibited
significant positive correlation with plant height at harvest (0.630,
0.676), LAl at harvest (0.767, 0.853), SPAD reading at harvest
(0.891, 0.734), baby cobs plant(0.822, 0.782), dehusked cob
length (0.877, 0.835), dehusked cob diameter (0.717, 0.739),
husked cob weight (0.796, 0.630), dehusked cob weight (0.822,
0.684) and significant negative correlation with weed density at
30 DAS (-0.866, -0.688) and weed biomass at 30 DAS (-0.728,
-0.467) (Fig. 5). All growth parameters, yield attributes, dehusked

Table 5. Interactive Effect of weed management and nitrogen management on economic indices of babycorn

Gross return (x 10% Z/ha)

Treatment Ni N N3 N4 Ns Mean
Wi 279.69 221.07 277.85 266.59 210.15 251.07
W, 261.28 244,71 259.04 211.48 206.53 236.61
W3 302.99 260.21 292.20 282.09 235.24 274.55
W, 230.55 175.12 220.04 219.65 165.37 202.15
Mean 268.63 225.28 262.28 244.95 204.32 0.00
SEmz W-2.99 N-2.90 WN-5.99 NW-5.80
CD (P=0.05) W-9.21 N-8.20 WN-12.71 NW- 6.40

Net return (x103 ¥/ha)
Wi 205.32 143.81 189.19 183.62 118.80 168.15
W, 183.62 164.16 167.09 125.23 111.90 150.40
W3 225.10 179.43 200.02 195.61 140.38 188.11
W, 144.93 86.61 120.13 125.43 62.78 107.98
Mean 189.74 143.50 169.11 157.48 108.46 0.00
SEmz W-2.99 N-2.90 WN-5.99 NW-5.80
CD (P=0.05) W-9.21 N-8.20 WN-12.71 NW- 6.40
Return per rupee investment

Wi 3.76 2.86 3.13 3.21 2.30 3.05
W, 3.36 3.04 2.82 2.45 2.18 2.77
W3 3.89 3.22 3.17 3.26 2.48 3.20
W, 2.69 1.98 2.20 2.33 1.61 2.16
Mean 3.43 2.77 2.83 2.81 2.14
SEmz W-0.04 N-0.034 WN-0.070 NW-.067
CD (P=0.05) W-0.11 N-0.10 WN-0.15 NW-.190

SEm+ - Standard error of mean, CD - Critical difference, W - Weed management, N - Nitrogen management, WN - Weed management in same
or different level of nitrogen management, NW - Nitrogen management in same level of weed management
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Fig. 4. Interactive effects of weed and nitrogen management on gross returns from baby cob and green fodder. W : Weed management, N :
Nitrogen management.

Traits BCY  GFY WD WB PH LAl SPADH BCP DCL DCD HCW DCW
BCY 1.000
0-1
GFY 0.775  1.000 (+ve)
WD -0.866  -0.688  1.000
-1-0
WB 0728  -0467 0729 1.000 (-ve)
PH 0630 0676 -0.532  -0.428  1.000 N = 20
5% at
LAT 0767 0852 -0.620 -0.232 0.664  1.000 84z = 0444
11 %at
18df
SPAD-H 0891 0734 -0868 -0.781 0.605 0.672 1.000 - 0.561
BCP 0822 0787 -0.752 -0.608 0.666 0.794 0.834  1.000
DCL 0877 0835 -0794 -0.646 0.798  0.842 0.847 0917  1.000
DCD 0717 0739 -0.736  -0426 0.605 0.760 0.722 0699 0777  1.000
HCW 0796 0630 -0.718 -0.812 0.618 0.563 0.740 0736  0.880 0.599  1.000
DCW 0822 0684 -0795 -0.742  0.631  0.593 0.743 0713 0856  0.656  0.909 1.000

Fig. 5. Correlogram showing correlation among yield, growth parameters and yield attributes of rainfed baby corn. BCY - Baby cob (Dehusked)
yield (t ha'), GFY - Green fodder yield (t ha?), WD - Weed density at 30 DAS (Numbers quadrate), WB - Weed biomass at 30 DAS (g quadrate™),
PH - Plant height at harvest (cm), LAI - LAl at harvest, SPAD - H - SPAD reading at harvest, CP - Baby cobs plant?, DCL - Dehusked cob length
(cm), DCD - Dehusked cob diameter (cm), HCW - Husked cob weight (g), DCW - Dehusked cob weight (g), d.f.- degree of freedom.

baby cob yield and green fodder yield exhibited mutual positive
correlation with each other, whereas, weed density and biomass
exhibited significant negative correlation with all characters
denoting growth, yield and yield attributes.

Discussion
Weedflora, density and biomass

Integrated weed management comprising atrazine @ 1.0 kg ha™
on the pre-emergence spray followed by one manual weeding at
21 DAS excelled over other weed management practices (Table
1). Atrazine, a symmetrical triazine, is used as a pre-emergence
and early post-emergence spray for selective control of both
grassy and broad-leaf weeds. It inhibits photosynthetic electron

transport in photosystem-Il by interacting with a polypeptide in
the chloroplast membrane, leading to the formation of singlet
oxygen (*0,), a highly damaging form of oxygen that interacts
with cellular lipids, proteins, nucleic acids and other molecules,
induces cellular disorganization and causes plant death. Thus,
atrazine provided early and broad-spectrum weed control.
Further supplementation of manual weeding at 21 DAS could
tackle leftover weeds and a new flush of weeds effectively. Both
tank-mix post-emergence spray of tembotrione + 2,4-D (W,) and
hoeing and weeding at 21 DAS (Ws) were less efficient than
atrazine @1.0 kg ha* on the pre-emergence spray followed by
one manual weeding at 21 DAS (Ws) in the present experiment.
Hoeing and weeding at 21 DAS (W.), a traditional method of
weed management by farmers, was not effective due to the
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dominance of a perennial grassy weed Digitaria sanguinalis L.,
which could not be managed by this method due to a lack of
early weed control. The lower efficacy of the tank-mix post-
emergence spray of tembotrione + 2,4-D was due to the failure of
the treatment to provide early weed control and the temporary
phytotoxicity of tembotrione to baby corn. Better weed control
with atrazine 1.0 kg ha? + intercultivation at 30 days after sowing
has earlier been reported (27). The efficacy of 100 % soil test-
based nitrogen as chemical fertilizer (Ci%sm) in reducing weed
density and Cuowsm, Crmwsmn + FYMaswsv and Grsowsiv + VCaszesmy in
reducing weed biomass was due to better crop growth and the
smothering effect of crop canopy on weeds under these
treatments. The treatments with a higher proportion of chemical
N ensured a ready and adequate supply of N to baby corn, a
quick-growing and high nitrogen-demanding crop.

Best practices for baby cob and green fodder productivity

The superiority of atrazine 1.0 kg ha' + manual weeding at 21
DAS over other weed management practices may be attributed
to early and effective weed control by atrazine and tackling of
escaped and new flush of weed by manual weeding, The lower
degree of weed control by atrazine alone (W), tembotrione +
2,4-D (W,) and hoeing and weeding (Ws) could be due to
appearance of new flush of weed in case of the 1%, lack of early
weed control in case of the 2™ and non-control of perennial
grassy weeds in case of the 39, The maximum baby cob and
green fodder yield with atrazine 1.0 kg ha™ + intercultivation at
30 days after sowing has been reported earlier (28). The
superiority of Cimwsm (N1) and Cswsm + VCaswsm over other N
management practices for dehusked baby cob and green fodder
yield (Table 4) was due to ready availability of adequate N from
chemical source in the first case and ready supply from chemical
source and steady supply from vermicompost source in the
second case to fulfill phase-wise N demand of baby corn, a fast
growing and nitrogen demanding crop and 25 % of N need of the
crop was fulfilled by vermicompost without loss in yield.
Application of 100 % recommended nitrogen through chemical
fertilizer produced higher baby cob and green fodder yield than
all other combinations of chemical nitrogen and vermicompost
(14). The maximum dehusked baby cob yield in summer and
winter (1.72 and 2.13 t ha?, respectively) with full N from
inorganic source (150 kg N ha), being at par with 120 kg N from
inorganic source + cow dung 5 t ha' has been reported earlier
(29). Application of recommended dose of NPK (150:60:40 kg
ha?) and vermicompost @ 5t ha™ produced statistically similar
baby cob and green fodder yield and proved superior to FYM @
12,5 t ha' and farm compost @12.5 t ha™(20). Higher dehusked
baby cob and green fodder yields were recorded under Crsosm +
VCisowsncompared toCrsusn +  FYMysosmyindicating  the
superiority of vermicompost over FYM Vermicompost proved to
be a better manure source than FYM in baby corn (30).

Economics - a decisive factor for the choice of weed and
nitrogen management

The maximum gross return, net return and return per investment
from the crop with atrazine 1.0 kg ha® + manual weeding at 21
DAS among weed management practices (X 274.55 x 10° ha?,
%188.11 x 10° ha'and 3.20, respectively) and 100 % soil test-based
nitrogen from chemical fertilizer among nitrogen management
practices (X 268.63 x 10° hal, * 189.74 x 10° ha'and 343,
respectively) indicated distinct economic advantages these two
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practices over the rest. The profitability of baby corn is correlated
with baby cob and green fodder yield (31). The maximum net
return and benefit cost ratio with atrazine 1.0 kg ha' +
intercultivation at 30 days after sowing has been reported earlier
(31). Though N; and N; were at par for dehusked baby cob and
green fodder yield, N; was superior to Ns for net return due to the
high cost of the organic component (25 % N equivalent) in Ns.
However, the combination of these two (WsN,) increased gross
return, net return and return per investment to ¥ 302.99 x 10° ha?,
%225.10 x 10° ha' and 3.89, respectively, indicated a high degree of
synergy, early weed control, broad-spectrum and season-span
weed control and adequate and ready availability of nitrogen.

Negative relationships between crop and weed growth

Significant negative correlation between weed density and
biomass with baby corn growth parameters, yield attributes and
yield established the importance of weed management in
enhancing the productivity of baby corn under rainfed conditions.
Weeds pose serious competition with the crop for nutrients, light,
moisture and space and reduce crop growth. A better crop can be
achieved by appropriate weed management (32).

Conclusion

Weed infestation and inadequate and improper nitrogen
management pull down the productivity and profitability of
rainfed baby corn. We experimented to explore synergy between
weed and nitrogen management for developing a strategy to
solve the problem. Itis concluded that weed management by pre
-emergence application of atrazine 1.0 kg ha' followed by
manual weeding at 21 days after sowing along with application
of 100 % soil -test based nitrogen (150 kg ha?) from chemical
source (urea) and weed management by pre-emergence
application of atrazine 1.0 kg ha followed by manual weeding at
21 days after sowing along with 75 % soil - test based nitrogen
(112.5 kg ha) from urea + 25 % nitrogen as vermicompost can
maximize productivity of dehusked baby cob and green fodder.
The former was the best, considering both productivity and
profitability, while the latter is recommended for sustainability in
productivity and soil health. The research findings have several
implications for the future in addressing challenges of climate
change, the problem of soil degradation and instability in the
ecosystem. These offer a practical and eco-friendly solution to
common challenges to the production of baby corn under
rainfed conditions. Easy, effective and economic weed
management along with nitrogen supply through judicious
combination of inorganic and organic sources can not only
tackle the weed menace, but also ensure a steady and ready
supply of nitrogen for the sustainable production of the crop.
These practices can help farmers reduce unnecessary input costs
and make better use of their land, resulting in the built-up of
healthy soils over time. The present findings uncover some new
scientific questions viz. impact of weed and nitrogen
management practices on baby cob, silk and fodder quality,
impact of legume/pulse crop inclusion on nitrogen enrichment
of soil in baby corn based cropping system, affordability of
organic sources of nitrogen, impact of treatments on energetics,
carbon efficiency indices, climate change mitigation and
adaptation for exploration by scientists in future.

https://plantsciencetoday.online


https://plantsciencetoday.online

Acknowledgements

The farm and laboratory facilities, financial and administrative
support and technical staff services provided by the authorities
of Siksha ‘O’ Anusandhan University, Bhubaneswar, for the
investigation are duly acknowledged.

Authors' contributions

AM carried out the field experiment, recorded data and helped in
manuscript preparation. BB conceptualized the experiment,
monitored the experiment and reviewed the manuscript. AKP
helped in the preparation of figures. SDB helped in statistical
analysis, MP and AKB helped in manuscript finalization. All
authors read and approved the final manuscript.

Compliance with ethical standards

Conflict of interest: Authors do not have any conflict of interest
todeclare.

Ethicalissues: None

References

1

10.

11

Swapna G, Jadesha G, Mahadevu P, Shivakumar BS, Ravindra Babu
BT, Mallikarjuna N, et al. Baby corn: a new challenge, scope, present
status and strategies. Plant Cell Biotechnol Mol Biol 2024;25(1-2):1-
12. https://doi.org/10.56557/pcbmb/2024/v25i1-28542

Ram S. Economic analysis of production and marketing of baby corn
in Sonipat district of Haryana. Master’s thesis submitted to CCS
Haryana Agricultural University, Hisar; 2018 [cited July 2018].
Available from: https://krishikosh.egranth.ac.in/items/a4d78861-cea5
-4ab5-b131-d81a467f32a9

Pandey AK, Prakash VS, Gupta HS. Effect of integrated weed-
management practices on yield and economics of babycorn (Zea
mays). Indian J Agric Sci. 2002;72(4):206-9.

Nazir A, Bahar FA, Rashid Z, Fayaz S, Bhat TA, Khan OA, et al. Weed
dynamics of baby corn (Zea mays L.) as influenced by different weed
management practices under the temperate conditions of Kashmir
valley. Bull Environ Pharmacol Life Sci. 2019;8(7):99-103.

Teli S, Saha A, Debbarma B. Chemical weed management on baby
corn (Zeamays L.): a review. Biotica Res Today. 2024;6(12):490-4.
https://doi.org/10.54083/BioResToday/6.12.2024/490-494

Dutta D, Thentu TL, Duttamudi D. Effect of weed-management
practices on weed flora, soil microflora and yield of baby corn (Zea
mays). Indian J Agron. 2016;61(2):210-6. https://doi.org/10.59797/
ija.v61i2.4350

Singh DAP, Tzudir L, Shah PK. Response of baby corn (Zea mays L.) to
different weed management practices and zinc fertilization. Environ
Ecol. 2021;39(4A):1090-5.

Yadav DB, Yadav A, Punia SS, Duhan A. Tembotrione for post-
emergence control of complex weed flora in maize. Indian J Weed Sci.
2018;50(2):133-6. https://doi.org/10.5958/0974-8164.2018.00033.3

Rana S, Badiyala D, Sharma N, Kumar S. Evaluation of tembotrione
against weeds in maize (Zea mays L.) under mid-hill conditions of
Himachal Pradesh. Int J Innov Res Technol. 2018;5(3):220-6.

Sale MN, Singh G, Menon S, Yomso J. Influence of different sources of
fertilizers and weed control treatments on growth, phenology and
yield of baby corn (Zea mays L.) in semi-arid India. Appl Biol
Biotechnol. 2023;11(4):77-83. https://doi.org/10.7324/
JABB.2023.102093

Grazia J, Sharma VK, Singh P, Kumar R, Meena ML. Growth, yield and
quality of baby corn (Zea mays L.) and its fodder as influenced by crop

12.

13.

14.

15.

16.

17.

18.

10.

20.

21.

22.

23.

24.

25.

26.

27.

28.

geometry and nitrogen application: a review. Int J Sci Res. 2013;2
(3):45-50.

Belay T, Alemayehu M, Belay F. Effects of nitrogen application and
intra-row spacing on growth and yield of baby corn in north-west
Ethiopia. J Agric Food Res. 2023;13:100635. https://doi.org/10.1016/
jjafr.2023.100635

Nithinkumar K, Thirumalai V, Dhanushkodi P, Karthik D, Udayakumar
S, Rajkumar S. Nitrogen and detasseling influences growth, yield and
economics of male sterile baby corn (Zea mays). Indian J Agron.
2024;69(2):210-6. https://doi.org/10.59797/ija.v69i2.5854

Jinjala VR, Virdia HM, Saravaiya NN, Raj AD. Effect of integrated
nutrient management on baby corn (Zeamays L.). Agric Sci Dig.
2016;36(4):291-4. https://doi.org/10.18805/asd.v36i4.6470

Choudhary AK, Kumar S. Maize production, economics and soil
productivity under different organic sources of nutrients in the
eastern Himalayan region. Indian J Agron. 2013;58(1):61-6.

Meena BP, Kumar A, Meena SR, Shivadhar, Rana DS, Rana KS. Effect
of sources and levels of nutrients on growth and yield behaviour of
popcorn (Zea mays) and potato (Solanum tuberosum) sequence.
Indian J Agron. 2013;58(4):474-9. https://doi.org/10.59797/
ija.v58i4.4253

Sharma RC, Banik P. Vermicompost and fertilizer application: effect
on productivity and profitability of baby corn (Zeamays L.) and soil
health.  Compost  Sci  Util.  2014;22(2):83-92.  https://
doi.org/10.1080/1065657X.2014.895456

Joshi A, Singh J, Vig AP. Vermicompost as an effective organic
fertilizer and biocontrol agent: effect on growth, yield and quality of
plants. Rev Environ Sci Biotechnol. 2015;14:137-59. https://
doi.org/10.1007/s11157-014-9347-1

Subedi S, KC B, Regmi D, Bhattarai A, Chhetri K, Gnawali A. Study of
performance of baby corn at different combinations of organic and
inorganic fertilizers in the Mid Hills of Nepal. Agric Res Technol Open
Access J. 2018;17(3):556027. https://doi.org/10.19080/
artoaj.2018.17.556027

Snehaa A, Ravikumar C, Ganapathy M, Manimaran S, Sudhagar Rao
GB, Karthikeyan A. Effect of organic manures on growth, yield
attributes and yield of babycorn (Zeamays L.). Int J Curr Res Rev.
2019;11(13):7-12. https://doi.org/10.31782/IJCRR.2019.11132

Singh SP, Neupane MP, Sai Sravan U, Sandeep Kumar, Yadav T,
Choudhary SK. Nitrogen management in baby corn: a review. Curr J
Appl Sci Technol. 2019;34(5):1-11. https://doi.org/10.9734/cjast/2019/
v34i530147

Subbiah BV, Asija GL. A rapid procedure for the estimation of available
nitrogen in soils. Curr Sci. 1956;25:259-63.

Babu S, Singh AK, Singh SS, Hazra KK, Bhatt BP. Broad bed and
furrow system for enhancing productivity and profitability of rainfed
pulses in eastern India. Indian J Agron. 2020;65(1):42-7. https://
doi.org/10.5958/0974-7406.2020.00008.3

Watson DJ. The physiological basis of variation in yield. Adv Agron.
1952;4:101-45. https://doi.org/10.1016/S0065-2113(08)60307-7

Lin FF, Qiu LF, Deng JS, Shi YY, Chen LS, Wang K. Investigation of SPAD
meter-based indices for estimating rice nitrogen status. Comput
Electron Agric. 2010;71(1):60-5. https://doi.org/10.1016/
j.compag.2009.09.006

Gomez KA, Gomez AA. Statistical procedures for agricultural research.
2nd ed. New York: John Wiley and Sons; 1984.

Mahadevaiah K, Karuna Sagar G, Sumathi V. Influence of integrated
weed management practices on weed dynamics and yield of baby
corn in the Southern Agro-climatic Zone of Andhra Pradesh. Indian J
Weed Sci. 2010;42(3-4):238-40.

Mahadevaiah K, Karuna Sagar G. Effect of integrated weed
management practices on yield, nutrient uptake and economics of
baby corn. Agric Sci Dig. 2014;34(4):303-6.  https://
doi.org/10.5958/0976-0547.2014.01026.x

Plant Science Today, ISSN 2348-1900 (online)


https://doi.org/10.56557/pcbmb/2024/v25i1-28542
https://krishikosh.egranth.ac.in/items/a4d78861-cea5-4ab5-b131-d81a467f32a9
https://krishikosh.egranth.ac.in/items/a4d78861-cea5-4ab5-b131-d81a467f32a9
https://doi.org/10.54083/BioResToday/6.12.2024/490-494
https://doi.org/10.59797/ija.v61i2.4350
https://doi.org/10.59797/ija.v61i2.4350
https://doi.org/10.5958/0974-8164.2018.00033.3
https://doi.org/10.7324/JABB.2023.102093
https://doi.org/10.7324/JABB.2023.102093
https://doi.org/10.1016/j.jafr.2023.100635
https://doi.org/10.1016/j.jafr.2023.100635
https://doi.org/10.59797/ija.v69i2.5854
https://doi.org/10.18805/asd.v36i4.6470
https://doi.org/10.59797/ija.v58i4.4253
https://doi.org/10.59797/ija.v58i4.4253
https://doi.org/10.1080/1065657X.2014.895456
https://doi.org/10.1080/1065657X.2014.895456
https://doi.org/10.1007/s11157-014-9347-1
https://doi.org/10.1007/s11157-014-9347-1
https://doi.org/10.19080/ARTOAJ.2018.17.556027
https://doi.org/10.19080/ARTOAJ.2018.17.556027
https://doi.org/10.31782/IJCRR.2019.11132
https://doi.org/10.9734/cjast/2019/v34i530147
https://doi.org/10.9734/cjast/2019/v34i530147
https://doi.org/10.5958/0974-7406.2020.00008.3
https://doi.org/10.5958/0974-7406.2020.00008.3
https://doi.org/10.1016/S0065-2113(08)60307-7
https://doi.org/10.1016/j.compag.2009.09.006
https://doi.org/10.1016/j.compag.2009.09.006
https://doi.org/10.5958/0976-0547.2014.01026.x
https://doi.org/10.5958/0976-0547.2014.01026.x

AUROBINDO ET AL

29.

30.

3L

32.

Tithi BB, Biswas M, Mandal P, Miah MNH, Chowdhury AP.
Performance of baby corn (Zea mays L.) in the integration of organic
and inorganic nitrogen. Univ J Plant Sci. 2019;7(1):9-17. https://
doi.org/10.13189/ujps.2019.070102

Chandel P, Masih Y, Dawson J, Naveena. Effect of nitrogen
management on organic baby corn (Zea mays L.). Pharma Innov J.
2021;10(11):1986-9

Kumar V, Singh MK, Raghuvanshi N, Sahoo M. Rice (Oryza sativa L.)
baby corn (Zea mays L.) cropping system response to different
summer green manuring and nutrient management. Agronomy.
2022;12(9):2105. https://doi.org/10.3390/agronomy12092105

Sharma N, Rayamajhi M. Different aspects of weed management in
maize (Zeamays L.): a brief review. Adv Agric. 2022;2022:7960175.
https://doi.org/10.1155/2022/7960175

10

Additional information

Peer review: Publisher thanks Sectional Editor and the other anonymous
reviewers for their contribution to the peer review of this work.

Reprints & permissions information is available at https://
horizonepublishing.com/journals/index.php/PST/open_access_policy

Publisher’s Note: Horizon e-Publishing Group remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Indexing: Plant Science Today, published by Horizon e-Publishing Group, is
covered by Scopus, Web of Science, BIOSIS Previews, Clarivate Analytics,
NAAS, UGC Care, etc

See https://horizonepublishing.com/journals/index.php/PST/
indexing_abstracting

Copyright: © The Author(s). This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution and reproduction in any medium, provided the
original author and source are credited (https://creativecommons.org/
licenses/by/4.0/)

Publisher information: Plant Science Today is published by HORIZON e-
Publishing Group with support from Empirion Publishers Private Limited,
Thiruvananthapuram, India.

https://plantsciencetoday.online


https://plantsciencetoday.online
https://doi.org/10.13189/ujps.2019.070102
https://doi.org/10.13189/ujps.2019.070102
https://doi.org/10.3390/agronomy12092105
https://doi.org/10.1155/2022/7960175
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

