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Abstract

Studies based on the use and role of alligator weed compost mulch in vegetable production are lacking in the literature.
Mulches conserve the soil moisture, enhance the nutrient status of soil, and suppress the weeds in crop plants. In the present
study, alligator compost mulch was applied in okra under field conditions with the objectives to suppress weed population and
to reduce nutrient uptake in weeds to get better crop yield and quality. Alligator compost mulch was applied in furrows 2 days
after sowing at 4 t/ha, 6 t/ha, 8 t/ha, and 10 t/ha. Weeds data were collected 20, 27, and 34 days after sowing as well as yield
data collected at maturity. Results delineated that alligator compost mulch at 10 t/ha reduced Cyperus rotundus population by
1.07 folds, 0.73 folds, and 0.54 folds for 20, 27, and 34 days after sowing as compared to control, whereas alligator compost
mulch also reduced fresh and dry biomass by 0.91 folds and 0.74 folds as compared to control. Similarly, the population and
biomass of Trianthema portulacastrum and Alternanthera philoxeroides were also reduced with the application of alligator
compost mulch at 10 t/ha. Furthermore, suppression of weed population and biomass by alligator compost mulch (10 t/ha)
reduced the uptake of nitrogen (N), phosphorous (P), and potassium (K) in weeds by 1.3 folds, 1.6 folds, and 0.62 folds,
respectively, as compared to control. Likewise, okra pod yield, pod K, ascorbic acid (AsA), and ash contents were increased
by 53%, 58%, 91%, and 24%, respectively, with the application of alligator compost mulch (10 t/ha) as compared to control
plants. The findings of this study stated that alligator compost mulch suppressed weed population, reduced nutrient uptake
in weeds, and improved okra yield and quality, and thereby, it would be an emerging source of organic vegetable production.
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Introduction

Agronomic Research Institute, Ayub Agricultural Research
Institute, Faisalabad, Pakistan

Agronomy Forage Production Section, Ayub Agricultural Okra (Abelmoschus esculentus L.) is an important summer

Research Institute, Faisalabad, Pakistan vegetable in Pakistan. Many biotic and abiotic factors such
S Department of Agronomy, MNS-University of Agriculture, as insects, diseases, weed infestation, heat stress, drought,
Multan, Pakistan and low availability of irrigation water are responsible for its
6 Pir Mehr Ali Shah Arid Agriculture University, Rawalpindi, year-to-year variation in yield. Among all the factors, weeds
Pakistan cause maximum yield losses, i.e., 67 to 73% (Mohamed et al.
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2019). Excessive use of herbicides in vegetables is pollut-
ing the food chain and environment (Kniss 2017). Organic
mulches reduce weed population, their biomass, and soil
nutrient uptake, and increase yield and quality of vegetables
(Dutta et al. 2016; Shamla et al. 2017; Basfore et al. 2018).
The use of organic mulches in okra minimizes the use of
herbicides and fertilizers and provides a good knowledge
of integrated weed and nutrient management (Basfore et al.
2018). Although chemical weed control is a quick method
of weed control in okra, this method seriously affects the
eco-system and food chain (Adnan et al., 2021; Omidire
et al. 2015). Integrated weed management is a sustainable
approach of weed management in okra (Daramola et al.
2020). To the best of our knowledge, no organic mulch has
the potential to suppress weeds and to reduce the uptake of
nutrients. Until now, there is no work reported on the role of
alligator compost mulch in okra to suppress weeds organi-
cally and reduce the uptake of nutrients in weeds.

Alligator weed is an aquatic weed which spreads quickly
near water bodies and also in barren places (Abbas et al.
2017). The alligator weed attains huge biomass within a
short period of time and it is quite difficult to control this
weed (Harper et al. 2010). Weeds can be used as compost,
but there is a little information on the use of weeds for com-
post making. There is need to focus on the utilization of
weeds in a productive way; so, useful aspect of weeds can
be used that has largely been ignored. Weeds are the major
yield limiting factor in okra production due to strong compe-
tition with it for the first 6 to 8 weeks (Makinde et al. 2022).
The use of paddy straw mulch in okra reduces the weed den-
sity and biomass prominently (Tiwari et al. 2021). The use
of crop residues as mulch reduces weed population in veg-
etables (Kaur et al. 2020). Moreover, use of food waste com-
post mulch has been found to control weeds organically in
different vegetables (Persiani et al. 2021). Alligator compost
mulch/organic mulches reduce weed population by releas-
ing allelochemicals (Saha et al. 2018). Organic mulches
improve nutrient uptake (N, P, and K) in tomato and potato
by reducing the weeds competition during critical stages of
crop stages (Kotodziejczyk et al. 2017). Organic mulches
lead to early maturity and harvest in tomato due to early
blooming and fruit setting (Tegen et al. 2014). Previous stud-
ies have shown that organic mulches increase vegetables/
okra growth and height at flowering and maturity (El-Kader
et al. 2010; Ahmad et al. 2011). Organic mulches increase
yield and yield attributes in okra and in other vegetables
(Gulshan et al. 2013). It has been found that organic mulches
produce better quality pods than use of fertilizers (Patel et al.
2019). As far as we know, the role of alligator weed compost
mulch on okra phenology, growth, yield and pod potassium,
ascorbic acid, and ash contents is not reported in literature.

Keeping in view the importance of alligator weed com-
post mulch and organic mulches, we hypothesized that
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alligator compost mulch is an organic source of weed man-
agement and it can increase plant nutrients and yield of okra.
The study was conducted with the objective to quantify the
effects of levels of alligator compost mulch on population
and biomass of weeds, nutrient uptake in weeds, and on okra
phenology, pod yield, and quality.

Materials and methods
Experimental site and crop husbandry

The experiment was conducted at Agronomic Research
Farm, University of Agriculture Faisalabad, Pakistan. The
site is located at latitude 31° 26’ N, longitude 73° 06’ E, and
altitude 184.4 m. The climate of crop area was semi-arid
with mean max. temp. = 31°C, R.H = 67%, rainfall = 61
mm, and Eto = 3.45 mm (Fig. 1). Well-drained soil was
prepared with two cultivations followed by planking. The
crop was sown in July 2017 and 2018. Soil samples were
taken before sowing of crop and were analyzed for chemical
analysis. The experimental site was sandy loam having CEC
=13 £+ 0.21 cmol (+)/kg, organic matter = 0.28 + 0.011%,
pH = 7.8 £+ 0.28, available potassium = 105 + 4.1 ppm,
available phosphorous = 18.9 + 0.78 ppm, and available
nitrogen 0.015 + 0.00064%. The net plot size was 1.8 m X
6 m. Okra variety OH-152 was selected in this study that is
widely grown in Punjab, Pakistan. The crop was sown with
the help of dibbler by keeping ridge-to-ridge distance 60
cm and plant-to-plant distance 15 cm. Ridges were made
manually with the help of spade. The crop was sown in rand-
omized complete block design having four replications. Nine
irrigations were applied according to the crop requirement.
Four days after flowering, green pods were harvested. At
harvestable maturity, pods were picked with an interval of
1-2 days and were weighed.

Compost preparation

Alligator weed biomass was harvested at 45, 60, and 75
days after emergence; however, biomass harvested after 60
days of emergence was used for compost preparation. The
compost was prepared under a locally prepared fabricated
unit consisting of drier, crusher/grinder, and processor. Col-
lected biomass was air-dried for a couple of days to remove
the excessive moisture and to separate the glass, polythene
bags, metal pieces, and other unwanted materials. The sorted
alligator weed material was chopped and oven dried at 70°C
for 24 h. After that, the material was crushed into finer form
(<2 mm particles) with the help of electrical grinder. Under
controlled conditions of moisture, temperature, and aeration
(shaking at 500 rev min~") of composter, the crushed material
was transferred into a vessel of 500-kg capacity. The moisture
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Fig. 1 Weather conditions during okra crop growth period a 2017 and b 2018. R.H = relative humidity, ETO = evapotranspiration

level of the composter was maintained at 40% (w/v) during
the composting process. On the 2nd and 3rd day of compost-
ing, the temperature of the composter was jumped from 30 to
70°C, while the temperature was gradually reduced to 30°C
on the 4th day. The compost was analyzed for macro- and
micronutrients.

Compost application as mulch

Two days after sowing, compost was spread in furrows as
mulch but kept away from the plants to avoid smothering.
Mulch was lightly pressed manually on moist soil surface
for well settling and to prevent blowing. Six treatments were
applied in this experiment including four doses of alligator
compost mulch, i.e., 4, 6, 8, and 10 t/ha, and two weed con-
trols, i.e., hand weeding and weedy check.

Observations
Weeds data

The study was conducted in field which was already pol-
luted with weeds under study. The total number of weeds
per square meter (Trianthema portulacastrum, Cyperus
rotundus, and Alternanthera philoxeroides) was recorded
with the help of quadrat to know weed density in a unit
area. Data were collected randomly at 20, 27, and 34 days
after sowing from a unit area. For the measurement of
fresh weight (g m~2), at the end of crop period, weeds were
harvested from a unit area and fresh weight was taken in
grams, while, finally, harvested weeds were oven dried
at 65°C till constant weight and then weighed to find the
weed dry weight (g m™2).
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Determination of NPK uptake by weeds (kg ha™)

The weed dry biomass was multiplied with extracted NPK
to get their actual uptake by weeds. The weed samples were
oven dried at 65°C for 48 h to a constant weight. The dry
samples were grinded finely with an electric grinder. The
grinded samples (0.1 g) were used for the determination of
phosphorous and potassium; however, a sample of 1.0 g was
used for the determination of nitrogen. Both weighed sam-
ples were mixed separately in digestion mixture in separate
conical flask and transferred to the hot pate in fume hood at
200°C for few minutes. After the fumes of H,0, come out
from the flasks, the temperature of hot plate was increased to
250°C for 30 min till to the colorless end point and aliquots
were then stored for the determination of N, P, and K.

Nitrogen was determined by the method described by Ryan
et al. (2007) through micro-Kjeldahl method. A total of 5 mL of
aliquot was taken in Kjeldahl distillation flask, then added 10 mL
of 40% sodium hydroxide, and then flask mixture was immedi-
ately distillated with 5 mL of 2% boric acid solution. After that,
few drops of mixed indicator were added in the flask and titrated
with 0.1 N standard sulfuric acid up to pink end point.

Phosphorous in weed samples were determined according
to the method of Wolf (1982). Baton reagent was prepared by
adding 25 g ammonium heptamolybdate (NH,)sMo-0,,.4H,0
in 400 mL of distilled water and 1.25 g ammonium metava-
nadate was dissolved in 300 mL of boiling water. After that,
reagent was cooled and then 250 mL of concentrated HNO,
was added. Both the solutions were then mixed. Weed-digested
material (5 mL) was dissolved in 10 mL of Barton reagent.
The samples were kept for 20 min and phosphorous contents
were determined with ANA-730 spectrophotometer at 410 nm
wavelength after calibrating with P standards. Potassium was
determined with flame photometer (Jenwat PFP7) according to
the method described by Ryan et al. (2007). A graded series of
standards (ranging from 2 to 120 ppm) of K from two sources
(KCl and commercially available K 1000 ppm standard solu-
tion) were prepared separately and plant sample recordings
were repeated with both standards to get accuracy. Standard
curve was drawn and values of K uptake by weeds were deter-
mined from standard curve.

Growth and yield observations
Days taken to first flower initiation (DFFFI) were counted from

sowing to blooming of first flower. Plant height (cm) at flower-
ing and maturity was measured from ground level to top of the

Ascorbicacid(%) =

1 X dyeusedagainstsample X samplevolumebyaddingoxalicacid

plant with the help of a meter rod from ten randomly selected
plants of each plot and were averaged. For the determination
of individual pod fresh weight (g), ten randomly selected fresh
pods were harvested from the plants of each experimental unit
and were weighed with the help of electronic balance. Aver-
aged of ten pods were taken to get the single pod fresh weight.
Ten randomly selected fresh pods from plants of each experi-
mental unit were harvested at marketable maturity. Pod length
(cm) was measured with the help of measuring scale and was
averaged to calculate the individual pod length. Pod diameter
(cm) from ten randomly selected pods of each experimental
unit was measured by using Vernier calipers and was averaged
to get the pod diameter of individual pod.

Data for number of pods per plant was recorded from ten
randomly selected plants in each plot. At each harvest, the
total number of pods from tagged plants was counted and was
averaged to get pods per plant. For the determination of pod
yield (t ha™!), whole plots were harvested and total pod yield
per plot was recorded and converted into yield t ha™!.

Quality analysis

Pod potassium contents (%) were determined with flame pho-
tometer (Jenwat PFP7) by following the method of Ryan et al.
(2007). Pods were oven dried at 65°C till constant weight and
were grinded. Pods dry sample (0.1 g) was taken in suitable coni-
cal flask (50 mL). Orderly, 2.5 mL of concentrated H,SO, and 1
mL of H,0, were added into each flask containing pod samples.
Flasks were transferred to hot plate and samples were heated
at 200°C for few minutes and then temperature of hot plate
was increased to 250°C for next 30 min. When sample mate-
rial became completely colorless, flasks were removed from hot
plate and cooled and volume of digested material was made up
to 50 mL by adding distilled water. A graded series of standards
(ranging from 2 to 120 ppm) of K were prepared from 1000-ppm
stock solution. Readings of flame photometer for both standard
solution and samples were recorded. Standard curve was drawn
and values of pod K were determined from standard curve.

Pod ascorbic acid contents (%) were determined from pod
juice following the method as described by Ruck (1961).
Dye was prepared by mixing 42 mg NAOHCO; and 52 mg
2,6-dichlorophenolindophenol in 200-mL volumetric flask. A
total of 100 g grinded okra pods were mixed in 100 mL of
distilled water and shook well with high speed shaker for 5-10
min at 25°C. Five milliliters of filtrated aliquot (having 0.4%
oxalic acid solution) was titrated against 2,6-dichlorophenolin-
dophenol dye till to the light pink end point, persisted at least
for 15 s. Ascorbic acid was calculated by using the formula:

x 100

standardreading X weightofsample X volumeoffiltrateused
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Pod ash contents (%) were determined according to the
method of AOAC (1995). Well-dried okra pod samples were
taken in pre-weighed crucible, charred on a Bunsen burner,
and incinerated in muffle furnace at 550°C until a gray ash
was obtained. The weight of ash was recorded and ash per-
centage was calculated by using the formula:

weightofash(g)

Ash(%) = 100

weightofsample(g)

Statistical analysis

A one-way analysis of variance of randomized complete
block design (simple) was used to analyze the statistically
significant difference among different treatments of experi-
ment for different parameters of compost. Data were ana-
lyzed statistically (P < 0.05) using the Fisher’s analysis
of variance technique (Steel et al. 1997). Least significant
difference (LSD) test was employed to compare the means

at 5% probability level using STATISTIX 10.1 software
(Gomez and Gomez 1984).

Results

Effects of alligator compost mulch on weed
population and biomass

Findings of the present study revealed that in both years,
soil application of alligator compost mulch, i.e., 4, 6, §,
and 10 t/ha, significantly reduced the population of Tri-
anthema portulacastrum, Cyperus rotundus, and Alter-
nanthera philoxeroides weeds in okra at 20, 27, and 34
days after sowing over the weedy check/control (Fig. 2).
Among different levels of alligator compost mulch, 10
t/ha prominently reduced the population of Trianthema
portulacastrum by 1.1 folds, 1.79 folds, and 1 folds at 20,
27, and 34 days after sowing over the weedy check (aver-
aged of both years). Similarly, the population of Cyperus
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Fig. 2 Effect of alligator compost mulch on a Trianthema portulacas-
trum, b Cyperus rotundus, and ¢ Alternanthera philoxeroides weeds
in okra field. The graphs are the average of 2 years data, i.e., 2017

10 t/ha Hand weeding

Various levels of alligator compost mulch

Weedy check

and 2018. Values are the means of four replications (n = 4) + SE.
Standard error is a measure of the statistical accuracy of an estimate.
t/ha = tons/hectare
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rotundus was reduced by 1.07 folds, 0.73 folds, and 0.54
folds at 20, 27, and 34 days after sowing, respectively,
with the application of 10 t/ha alligator compost mulch
as compared to control. Likewise, population of Trian-
thema portulacastrum was reduced by 2.44 folds, 1.13
folds, and 0.70 folds at 20, 27, and 34, days after sowing
respectively by alligator compost mulch over the control
(Fig. 2). All levels of alligator compost mulch reduced
weed biomass over the control; however, higher level of
alligator compost mulch prominently reduced the weed
fresh and dry weight over the other levels (Table 1).

N, P, and K uptake in weeds as affected by alligator
compost mulch

Likewise, to weed suppression, all levels of alligator
compost mulch diminished the uptake of N, P, and K
in weeds over the control. But higher level of alligator
compost mulch notably reduced the uptake of nutrients
in weeds (kg/ha) than over levels. For example, 1.3 folds,
1.6 folds, and 0.62 folds uptake of N, P, and K were
reduced in weeds, where 10 t/ha alligator compost mulch
was applied when compared with control plots (Table 2).

Effects of alligator compost mulch on growth, yield,
and quality of okra

All levels of alligator compost mulch showed non-significant
effects on days to first flower initiation over weedy check plots.
However, 10 t/ha alligator compost mulch increased plant
height at flowering (cm) and maturity (cm) by 9% and 12%
(averaged of both years) as compared with control (Table 3).
Pod length (cm), pod diameter (cm), pod fresh weight (g),
number of pods per plant, and pod yield (t/ha) were increased
significantly by 10 t/ha alligator compost mulch over the
control plots (Figs. 3, 4). For example, pod yield (t/ha) was
increased by 53% over the control plots averaged across dur-
ing both years (Fig. 4). Pod K, ascorbic acid (AsA), and ash
contents were increased by 58%, 91%, and 24% in plots where
10 t/ha alligator compost mulch was applied over the control
plots (Table 4). Application of alligator compost mulch at 10
t/ha showed maximum net field benefit and benefit cost ratio
followed by mulching with 8 t/ha (Fig. 4).

Overall, high dose of alligator compost mulch reduced the
population of Trianthema portulacastrum, Cyperus rotun-
dus, and Alternanthera philoxeroides by 1.16 folds averaged
across of 24, 30, and 36 days after sowing during both years.

Table 1 Effect of alligator

Treatment Weeds fresh weight (g m™2) Weeds dry weight (g m™2)

compost mulch on weeds fresh

weight and dry weight in okra 2017 2018 2017 2018

feld Alligator weed mulch 4 t/ha 3798 +1.51b 15772 +7.54b 2574+ 1.15a  33.87x1.52b
Alligator weed mulch 6 t/ha 3450+ 145b 14386 +7.02¢  22.03+1.12b 28.10 £1.38 ¢
Alligator weed mulch 8 t/ha 30.15+149¢ 137.14 +632d  19.27+095¢ 26.69 +1.28 d
Alligator weed mulch 10 t/ha  27.33 +1.35¢ 13243 +6.41e 1841 +084c 2444 +1.19d
Hand weeding Weeds free Weeds free Weeds free Weeds free
Weedy check 15030+ 7.71a  177.05+7.8%9a 26.17+121a 51.51+248a
LSD 1.15 1.075 2.44 0.560

Means followed by the same letters are not significantly different by LSD at P < 0.05

Table 2 Effect of alligator compost mulch on nitrogen, phosphorus, and potassium uptake by weeds in okra field

Treatment N uptake (kg ha™") P uptake (kg ha™") K uptake (kg ha™")

2017 2018 2017 2018 2017 2018
Alligator weed mulch 4 t/ha 1.60 + 0.08 b 216 +097b 0.80+0.03b 0.85+0.04b 8.15+0.35ab 897+0.32b
Alligator weed mulch 6 t/ha 1.52+0.07b 2.14+095b 0.46 +0.01 ¢ 0.64 +£0.02 ¢ 7.45 +0.40 be 8.05+040c
Alligator weed mulch 8 t/ha 1.27 + 0.06 be 213+093b 0.47 +£0.02 ¢ 0.51+0.02d 6.32 +0.29 cd 6.47 +0.32d
Alligator weed mulch 10 t/ha 1.09 +0.04 ¢ 1.92+0.84 ¢ 044 +0.01¢ 048 +0.01e 5.81 +0.25cd 555+021e
Hand weeding Weeds free Weeds free Weeds free Weeds free Weeds free Weeds free
Weedy check 328+0.15a 258+0.12a 1.11 +£0.02 a 1.18 +0.03 a 924a+043a 949 +043a
LSD 0.39 0.012 0.09 0.01 1.61 0.40

Means followed by the same letters are not significantly different by LSD at P < 0.05

N nitrogen, P phosphorus, K potassium
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Table 3 Effect of alligator compost mulch on okra days taken to first flower initiation, plant height at flowering, and plant height at maturity

Treatments DFFFI PH at flowering (cm) PH at maturity (cm)

2017 2018 2017 2018 2017 2018
Alligator weed mulch 4 t/ha 51.75+231a 5225+2.00a 6596+3.12b 5033 +2.10d 8746 +4.12cd 7546 +3.6le
Alligator weed mulch 6 t/ha 51.75+224a 5200+197a 6642+3.01b 53.04+197c 8874 +431bc 76.71 £3.52d
Alligator weed mulch 8 t/ha 51.50+225a 51.75+195a 66.79 +2.99b 5342+ 187b 9029 +421bc 77.63+3.72c
Alligator weed mulch 10 ttha  51.50 £ 2.10a  51.50+2.12a 67.79+32lab 5583 +2.14a 9249+451lab 80.54+398b
Hand weeding 5125+199a 5125+214a 69.58 +3.67a 56.08 +2.54a 9431 +4.65a 81.50 £4.03a
Weedy check 5275+232a 53.00+23la 6125+27lc 4954 + 1.85e 84.30x+4.10d 7475 £3.21¢f
LSD 5.75 5.25 2.39 0.132 3.81 0.22

Means followed by the same letters are not significantly different by LSD at P < 0.05

DFFFI days taken to first flower initiation, PH plant height
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Fig. 3 Effect of alligator compost mulch on okra a pod length, b indi-
vidual pod diameter, ¢ individual pod fresh weight, and d no. of pods
per plants during both years of study. Values are the means of four

Averaged across, the higher dose of alligator compost mulch
reduced the nutrient uptake (N, P, and K) in weeds by 1.73
folds during both years. Furthermore, higher dose of alliga-
tor compost mulch increased plant height at flowering and
maturity by 0.11 folds, number of pods per plant by 0.27
folds, and pods K and AsA contents by 0.75 folds during
both years.
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replications (n = 4) + SE. Standard error is a measure of the statisti-
cal accuracy of an estimate. t/ha = tons/hectare

Discussion

Managing weeds and nutrients organically in okra using
alligator compost mulch is a sustainable, conservative, and
eco-friendly approach. The objective of this study was to
quantify the effects of different levels of alligator compost
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Fig.4 Effect of alligator compost mulch on okra a pod yield and b economic returns during both years of study. Values are the means of four
replications (n = 4) + SE. Standard error is a measure of the statistical accuracy of an estimate. t/ha = tons/hectare

Table 4 Effect of alligator compost mulch on okra pod potassium, ascorbic acid, and ash contents

Treatments Pod K contents (%) Pod AsA contents (%) Pod ash contents (%)

2017 2018 2017 2018 2017 2018
Alligator weed mulch@ 4 t/ha 1.51+0.071b  1.23 +0.058 ¢ 2724 +1.11a 27.64+127¢c 1049+045b 9.96 + 0.38 d
Alligator weed mulch@ 6 t/ha 1.51+0.071b  1.42 +0.066 ¢ 33.65+1.46a 2949+141b 10.84+047ab 11.13+0.51b
Alligator weed mulch@ 8 t/ha 1.77+0.066a 1.67+0.071ab 32.05+138a 3147+147a 11.17+0.55ab 11.59+0.49a
Alligator weed mulch@ 10 t/ha  1.82 +0.088a  1.71 + 0.081 a 36.86 +1.28a 3242+143a 11.59+0.58a 11.75+0.50 a
Hand weeding 1.53+0.069b 1.46+0.058bc 33.65+158a 2577+1.18d 1095+0.49ab 10.72+0.52¢
Weedy check 1.22 +0.058¢  0.97 +0.004 d 16.03 +0.77b 21.19+1.15¢ 896+041c 9.78 +0.37d
LSD 0.14 0.231 9.66 0.758 0.89 0.318

Means followed by the same letters are not significantly different by LSD at P < 0.05

K potassium, AsA ascorbic acid

mulch on okra weed population and their biomass, nutrient
uptake in weeds, and on okra phenology, pod yield, and
quality. Application of 10 t/ha alligator compost mulch
significantly reduced weed population of Trianthema por-
tulacastrum, Cyperus rotundus, and Alternanthera philox-
eroides at 20, 27, and 34 days after sowing by 1.53 folds,
1.21 folds, and 0.74 folds, respectively, over the control.
These findings provide the evidence that high dose of alli-
gator compost can inhibit weed germination, increase their
mortality, and provide the weed free period for critical
stage of crop growth (Dorahy et al. 2009), whereas, for
the first 6 to 8 weeks, weeds in okra decrease okra pod dry
weight and yield by 0.73 folds and 0.67 folds (Mohamed
et al. 2019). The higher doses of organic mulches reduce
weed population and their biomass in tomato and broccoli
(Tomar et al. 2020). This indicates that alligator compost
mulch could minimize the use of herbicides in okra and
can reduce the nutrient uptake in weeds.

The use of alligator compost mulch (10 t/ha) reduced the
uptake of N, P, and K nutrients in weeds (kg ha™") by 1.3

@ Springer

folds, 1.6 folds, and 0.62 folds over the control. Interestingly,
these findings support our hypothesis and leads to the evidence
that the use of alligator compost mulch could increase nutrient
use efficiency in vegetables by suppressing weeds. The use of
organic mulches reduces nutrient uptake in vegetables by sup-
pressing the weed population during the critical crop growth
stages (Kotodziejczyk et al. 2017). The organic mulches inhibit
the weed root growth and therefore more nutrients are avail-
able for initial crop growth period (Ramakrishna et al. 2006).
The use of live cowpea weed compost mulch in maize inhibits
the nutrient uptake in weeds due to effective ground cover by
mulch which suppresses the weed growth and ultimately nutri-
ent uptake (Ezung et al. 2018). Likely to the present findings,
Ranjan et al. (2017) showed that organic mulches increased
plant height in vegetables and field crops. Thus, the use of
weed compost improves plant growth (Prajapati 2017).
Increased plant height in okra due to the use of alligator
compost mulch of the current study shows that the decom-
position of alligator compost mulch could improve the soil
aggregates and provides soil conditions favorable for root
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growths and also increase the nutrient availability till to
the crop maturity. High dose of organic mulches in okra
increases plant height due to better availability of nutrients
with better soil physical and chemical properties (Idris et al.
2021). Application of organic mulches in tomato provides
favorable conditions for better plant height (Lamont 2017).
Although days to first flower in okra of our study remained
unaffected by all doses of alligator compost mulch. The inef-
fective role of alligator compost mulch on crop earliness in
this study could be due to slow release of nutrients and the
unresponsive attitude of okra variety to alligator mulch. In
contemporary of our findings, Ahmad et al. (2011) reported
that organic mulches delay plant maturity and harvest time
in tomato and vegetables. Importantly, a number of pods
per plant and pod yield (t/ha) of okra were increased by
21% and 53% by 10 t/ha alligator compost mulch. These
findings support the initial hypothesis that alligator compost
mulch can increase yield and yield attributes in okra. The
less weed population, their biomass, less nutrient uptake in
weeds, and more okra height due to alligator compost mulch
could be directly associated with higher pod yield and yield-
related attributes. The organic compost mulch could hold
more soil moisture, maintain soil temperature, and increase
photosynthesis and okra yield (Sippo et al. 2019). The use
of organic mulches in okra increases pod yield up to 31%
due to conserved soil moisture, moderate plant water status,
soil temperature, soil mechanical resistance, and increased
availability of plant nutrients (Bahadur et al. 2009; Sajid
et al. 2013). Clearly, this would be an indication that alliga-
tor compost mulch possibly be used for the production of
high-quality organic vegetables with low cost.

The quality components of okra pod, i.e., K, AsA, and
ash, in the current study were valuably increased by 58%,
91%, and 24% at 10 t/ha of alligator compost mulch over
the control. Our results suggest that the alligator compost
mulch increases the availability of nutrients for developing
pods which increases the photosynthesis and translocation of
photosynthates towards developing pods. More pod K con-
tents trigger to increase the concentration of ascorbic acid
(Lester et al. 2005) and application of high doses of organic
mulches increases K and AsA in mango and tomato (Bhusan
et al. 2015). The higher economic returns were obtained with
higher dose of alligator compost mulch in this study. This
indicates that alligator compost mulch could reduce the use
of herbicides and synthetic fertilizers (Bhatt et al. 2011).

Conclusion

Alligator compost mulch at 10 tons/ha prominently reduced
the weed population, their biomass, and nutrient uptake in
weeds and increased okra growth, yield, and quality. The
higher okra pod potassium, ascorbic acid, and ash contents

can increase digestibility and immunity in consumers. The
huge biomass of alligator weed can be used for compost
preparation instead of wastage and it could produce veg-
etables and crops with relatively low cost. The allopathic
effects of alligator compost mulch on soil microflora were
not observed in this study. Future studies should be con-
ducted with different doses of alligator compost mulch to
manage weeds and nutrients organically and to produce good
quality of vegetables and field crops. Integrated use of alli-
gator compost mulch with herbicides and fertilizers could
also be conducted in future for sustainable vegetable and
crop production
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