Available online: www.notulaebiologicae.ro

[EVAP)]

AcademicPres

Print ISSN 2067-3205; Electronic 2067-3264

N

Not Sci Biol, 2019 11(3):429-435. DOL: 10.15835/nsb11310448 Notulae Scientia Biologicae

Original Article

Effects of Weed Density and Distance on the Growth and Yield of
Two Okra (Abelmoscus esculentus) Varieties

Wasiu Olanrewaju OPADOKUN*, Kehinde Stephen OLORUNMAIYE

University of Ilorin, Faculty of Life Sciences, Department of Plant Biology, Nigeria; Waseopas@gmail.com (“corresponding author)

Abstract

A field experiment was conducted at the botanical garden of the University of Ilorin to determine the effects of weed
density and distance on the growth and yield of two varieties of okra (NHAe-40 days and Kirikoi). The experiment was a
complete randomized block design with eleven treatments and three replicates. The treatment details include To = No weed,
T = One weed per plant To= Two weeds per plant, T3 = Three weeds per plant, T4 = Four weeds per plant, Ts = Five weeds
per plant, T = Six weeds per plant, T7 = Seven weeds per plant, Ts = Eight weeds per plant, Ty = Nine weeds per plant and T)o
= Ten weeds per plant. Data were collected on plant height, number of leaves, stem girth, shoot Fresh and dry weight as well as
yield parameters was carried out at the end of the experiment. The result depicts a significant decrease in the vegetative growth
and yield parameters with increasing weed density in both varieties. Irrespective of the weed distance, all yield parameters
decreased significantly with increasing number of co-habiting weeds except for plant co-habited with one weed at 20 cm and
30 cm weed distance which was significantly the same with the control in both varieties. The result is an indication that
absence of weed or early control of weed should be done at the early weeks of growth before the onset of flowering if maximum

production is expected.
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Introduction

Okra (Abelmoscus  esculentus (L). Moench) is an
economically important vegetable crop grown in tropical
and subtropical part of the world including India, Sudan,
Parkistan, Ghana, Egypt, Benin Saudi Arabia, Mexico and
Cameroon with the largest area in India followed by Nigeria
(Saifullah and Rabbani, 2009). It belongs to the Malvaceae
family (Kashif ez al, 2008). Globally, it is grown for its
immature pods consumed as fried or boiled vegetable or
may be added to salad, soups and stew (Kashif ez 4., 2008).
In Nigeria, the fruits are used in making soup, salad and for
flavoring when dried and powdered. The tender fruits
contain minerals especially calcium, magnesium, Iron and
phosphorus, protein, vitamin A and C including riboflavin
as well as high mucilage (Poggio, 2005). Mature okra seed
are good sources of protein and oil and it has been known
for its high nutritional quality. Okra cultivation is often
limited by several factors including inadequate soil fertility,
pest and diseases infestation, weed competition and poor
agronomic practices such as sub-optimal plant density,
inappropriate planting date to mention but a few (Chadha,
2002) however, of all the constraint to its production, weed
competition constitute a major case of yield loss in okra.

Euphorbia heterophylla is a perennial herb which has been

identified as an important weed for most waste and
farmlands, railway banks throughout the tropical and
subtropical regions of the world (Falodun ez 4/, 2006). In
Nigeria the weed have been reported in association with
cowpea (Olorunmaiye and Ogunfolaji, 2002), popcorn
maize (Saka ef al, 2013) and several vegetable crops
including okra (Panthinige e 4/, 2008). It has been
reported that optimum weed control is the key element for
higher yield in okra plant growth and yield are affected by
weed competition (Amjad ez al., 2002). The present study
therefore seeks to examine the effects of E. heterophylla
weed distance from the crop of interest as well as the weed
density on the growth and yield of two okra varieties
(Abelmoschus esculentus).

Materials and Methods

The experiment was carried out at University of Ilorin
Botanical garden which lies in the southern guinea savanna
belt of Nigeria with an annual rainfall of 1200 mm and
temperature range of 33-34 °C and a distinct dry season.
The experimental soil is sandy loam with a pH of 7.8 The
experimental design is a split plot completely randomized
block design with two main plots and three sub-plots, cach
sub-plot comprises of eleven treatments and three
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replicates including To = No weed, T1 = 1 weed per plant,
T>=2 weeds per plant, T5= 3 weeds per plant, Ts= 4 weeds
per plant, Ts =5 weeds per plant, Ts = 6 weeds per plant, T
=7 weeds per plant, Ts = 8 weeds per plant, Ty = 9 weeds
per plant, Tio = 10 weeds per plant. Five seeds each of the
two varieties of Okra (NHAe-40 days’ and ‘Kirikoi')
procured from an Agricultural store in Ilorin, were sown per
hole with 1 to 10 E. heterophylla seeds planted at 20 cm
away from the okra. The same procedure as above were used
for the 30 cm E. heterophylla distance while the same were
also done for the weed density however, for this group, the
weeds were planted in a concentric manner around the crop
irrespective of their distance from the crop. All weeds found
on the experimental field were removed on site except for £.
heterophylla.

Morphological growth attributes such as plant height,
number of leaves, stem girth and leaves area were estimated
at an interval of two weeks throughout the period of
cultivation. Reproductive parameters including average
number of fruit, average groove number, average pod length,
pod girth and fresh and dry pod weight were determined at
harvest. Data collected were subjected to analysis of variance
(ANOVA) using Statistical Package of Social Science
(SPSS) and means were separated using Duncan’s Multiple
Range Test (DMRT) at 5% level of probability.

Results and Discussion

Euphorbia  heterophylla weed density and distance
significantly (p<0.05) affect the plant height of the two
varictics of okra considered in this study (Table 1).
Significant highest plant height was observed in weed free
check (control) and those cohabited with one weed. There
was a progressive reduction in plant height of okra as the
density o%rweeds increased in the two varieties when
compared to the control treatment with the shortest plants
obtained in those co-habited with ten weeds irrespective of
the distance (Table 1). The tallest plants obtained in the
control and those co-habited with one weed could be
attributed to less weed competition with the okra plant for
nutrients, light, water and space (Reddy and Whiting, 2000;
Odelaye ez 4l., 2007). The general reduction in plant height
with increasing weed density could be attributed to an
intense weed competition with increasing number of weed
per plant stand (Barrentine and Oliver, 1977; Rao, 2000).
This result also agrees with findings of Ayeni and Oyenka
(1992) that attributed the stronger depressive effects of
weed on soybean plant to a longer duration of weed
interference. Number of leaves increased steadily with the
age of okra plants from 4-6WAP beyond which a decrease
in leaf number was observed till harvest. The reduction in
the number of leaf of both varieties could be attributed to an
increase in the number and density of weed (E. heterophylla)
which ultimately result in a reduction in the photosynthetic
activities of the crop due to competition. This is aligns with
the work of (RIzzardi, 2004; Carvalho ez 4/, 2010) who
reported a significant decrease in growth parameters such as
plant height, number of leaves, dry matter accumulation
and macronutrient accumulation in soybean co-habited
with E. .heterophylla were reduced with increasing weed
density. Significant highest stem girth in both okra varieties
were observed in the control treatment followed by those
cohabited with one weeds with the lowest stem diameter
was recorded in those cohabited with ten weeds. The

present findings was in consonance with (Smith and Ojo,
2007) they observed the maximum stem diameter of okra
where weeding was done at early week of planting, In both
varieties weed free check (control) recorded a significant
highest (p<0.05) leaf area when compared to all other plants
co-habited with E. heterophylla weed. The highest leaf area
of the two varieties in the control treatments in both
varieties could be adduced to increased cell division and
clongation on an account of efficient utilization of available
resources since there was no weed competition at all. Ibe ez
al. (2005) reported efficient resources utilization in weed
free plants which resulted in higher yield. Askew ez al.
(2002) conducted field trial and reported that controlling
weeds and leaser competition within the plant community
could result in utilization of the available resources
efficiently. Similarly, significantly higher dry biomass
accumulation was observed in the Weed free check
(control) This is in tandem with the work of (Rizzardi
2004; Carvalho e# al, 2010) in a soybean study in co-
existence with E. heterophylla, they reported a reduced
growth (plant height, number of leaves, dry matter
accumulation) and macronutrient accumulation of in
soybean plant with increasing E. heterophylla weed density.

In both varieties of okra, reproductive performance of
the various weed treatments of 20 and 30 cm weed distance
and weed density was considered and the control treatment
recorded the highest yield attributes ( Tables 6 and 7) such
as in number of fruits, groove number, pod length, pod girth
and the pod fresh and dry weight. The densities of E.
heterophylla  reduced the yield of okra in both varieties
compared with the control in terms of number of fruits,
number of groove, pod length, pod girth, fresh and dry pod
weight. Thigsr obsersed red%ltcti(?n ingl yield agreed wilt‘i;pthe
finding of Olorunmaiye and Ogunfolaji (2002) who
reported reduction in cowpea yield with increase in E.
heterophylla population. Askew ez al. (2002) conducted field
trial and reported that controlling weeds and leaser
competition within the plant community could result in
utilization of the available resources efficiently, which is in
turn reflected in higher yield. Moreover, the availability of
adequate soil moisture, nutrients and other growth factors
due to less weed competition also contributed to optimum
okra yield, which is similar to the study conducted by Reddy
and Whiting (2002).

Conclusions

The decrease in growth and yield characteristics of okra
is a function of increasing number of Euphorbia heterophylla
stands co-habited with the okra plant. It should be noted
that plant co-habited with one stand of E. heterophylla weed
irrespective of the distance from the plant had significantly
the same effect on the growth and yield performance of okra
when compared to the weed free check. Therefore, E.
heterophylla weed co-existence should be completely
avoided where possible for optimum growth and yield of
okra plant, where a complete removal of the weed is
economically not feasible, the weed density should not
exceed one weed per plant stand and the weed distance from
the plant should not be less than 30 cm away from the plant
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Var Kirikor Vor - "
Treatments ar. ‘Kirikoi ar. ‘NHAe-40 days
2 WAP 4 WAP 6 WAP 8 WAP 2 WAP 4 WAP 6 WAP 8 WAP

To 7.83+0.17* 15.53+0.91° 32.33+1.67* 37.67+1.09* 8.07+0.46 15.83+0.44" 25.13+0.55 32.57+0.83"

T, 6.13+0.59° 15.67+0.73 31.20+1.85° 33.13+1.54° 7.70£0.21* 15.3340.12* 24.63£0.27* 31.87+0.28*

T, 7.00£0.29* 15.67+1.01* 29.67+1.20° 31.93+2.08% 3.70+0.38" 10.9040.42% 19.70+0.72° 27.07+0.75¢

T, 6.53+0.26° 15.23+0.67* 28.93+1.19° 32.37+1.50% 7.0740.09b¢ 14.67+0.17¢ 23.30+0.44" 30.1340.58%

20 cm Ts 6.70+0.21® 13.53+1.22% 21.83%1.09" 31.10+1.47> 7.0740.24b° 14.37+0.13% 22.83+0.17< 29.70+0.36
weed Ts 6.7340.64° 12.60+1.07b¢ 21.03+2.04% 30.13+1.70" 6.63+0.24° 13.4040.59¢ 21.50+0.87% 28.17+1.10%
distance Ts 4.33+0.33% 12.53+0.32b¢ 19.53+1.35¢ 28.07+1.01% 6.73£0.27¢ 13.47+0.32¢ 21.2740.15¢ 27.80+0.17%
T, 4.93+0.47¢ 10.6320.95¢ 24.83+0.73" 26.30+1.20¢ 5.3740.52¢ 11.67+0.33¢ 19.27+0.12° 25.73+0.13%

Ts 4.33+0.44 10.730.27 19.90+0.86° 26.47+0.84% 5.1740.32¢ 10.7740.39% 18.30+0.20% 24.57+0.38¢

Ty 4.37+0.30% 9.57+0.78¢ 19.50+0.76¢ 24.47+0.69* 4.73%0.07% 10.50+0.29°¢ 17.63+0.63¢ 23.77+0.86¢

Tuo 3.37+0.19¢ 7.2040.23¢ 18.63+0.73¢ 23.23+1.65° 4104012 9.33+0.34° 16.27+0.62" 22.30+£0.83"

To 6574015 15.330.33* 26.00£1.50* 35.930.92* 8.57+0.34* 16.33+0.42* 25.63£0.73* 33.0740.80"

T, 5.90+0.35* 12.67+0.60" 25.83+1.74* 31.73+0.73* 7.80+0.42* 15.43+0.66" 24.73£0.74" 31.9740.72*

T, 5.97+0.23" 15.500.76" 21.53£2.11° 31.2042.84* 7.17£0.09% 14.3740.23%¢ 23.17+0.41% 30.53+0.47"

Ts 6.13£0.12° 12.67+0.93" 21.03£0.53 31.10£1.22% 6.90+0.26% 14.50+0.40" 23.13£0.52% 29.97+0.69"

Ts 6.2040.50° 11.83+0.44¢ 19.2340.50 28.97+1.18:% 6.30+0.06 13.60£0.15¢ 22.07£0.12¢ 28.93+0.54

30em Ts 6.00+0.15* 13.23+0.90°¢ 20.674+0.93" 27.63+1.41% 6.17+0.59 12.93+0.87% 21.03+1.18% 27.70£1.39%
_W“d Ts 5.7740.35* 13.00+1.32 18.73+1.77% 25.77+1.39" 5.97+0.34% 12.70+0.70¢ 20.50£0.57 27.03+0.39%
distance T, 6.10+0.40° 12.10£1.16° 16.17+1.20° 26.20+0.92% 5.77+0.32¢ 12.07+0.62° 19.67+0.64 26.13+0.82
Ts 4.13£0.12° 10.83%1.17¢ 15.20+0.85¢ 27.30+£1.63" 47040.32° 10.3040.23° 17.83+0.38'% 24.10+0.20%

Ty 4.00+0.20° 9.40+0.42% 16.33+0.33¢ 22.93+1.56 4.63+0.20° 10.4040.21° 17.530.57¢ 23.67+0.78¢

Tio 4.2040.56" 9.17+0.44¢ 11.70+1.40¢ 19.3040.93¢ 457+0.17° 9.80+0.30° 16.73£0.47¢ 22.7740.628

To 5.77+0.33 11.000.92* 18.17+0.60 19.80+0.17* 7.87+0.12* 15.630.12* 24.930.43" 32.3740.57*

Ty 5.13+£0.22° 10.83+0.60a 17.4040.70* 18.77+0.89* 5.90+0.21° 13.53+0.39" 22.83+0.52° 30.0740.52°

T, 4.8340.23% 11.001.00* 16.0040.58b* 18.50+0.83 5.47+0.27% 12.67+0.42% 21.47+0.39% 28.83+0.50%
T, 4.90+0.06% 9.83+0.33* 15.97+0.03b* 17.60+0.32* 5.2340.26° 12.83+0.24% 21.47+0.69% 28.30+0.78%¢

Tzl Ts 4.73+0.12%¢ 9.80+0.61° 15.33+0.44° 16.93+1.62 5.10+0.12 12.40+0.00% 20.87+0.03 27.73%0.42%%
dhogs Ts 4.5340.15%¢ 9.83+0.44" 14.33+0.44 15.90+0.95< 5.07+0.09% 11.83+0.39<¢ 19.93+0.66" 26.60+0.90%"
ey Te 4.80+0.26% 10.00+£0.29* 13.50+0.29% 4.90+0.90% 5.000.29:% 11.7340.55¢ 19.53+0.54% 26.07+0.64%

T, 4.57+0.09¢ 9.67+0.44" 12.73+0.62% 14.33+0.354 4.5040.174¢ 10.80+0.38% 18.40+0.35° 24.87+0.54%

Ts 4.43+0.07 8.57+0.55¢ 13.0740.57% 14.30+0.40% 443027 10.03+0.49¢f 17.57+0.44° 23.83+0.38¢

Ty 4.400.12" 8.2040.15° 12.67+0.67% 13.37+0.33 4.03+0.13¢ 9.80+0.25¢ 16.93+0.62% 23.07+0.84%

Tu 4.20+0.15" 8.27+0.39° 11.830.67¢ 12.13+0.97° 3.7040.158 8.93+0.39° 15.870.67¢ 21.90+£0.87"

Values represent Means +SEM, n =3, Valucs with same superscnpt along the column are sxgmﬁcantly the same at p<0. 0) To=control, T1= 1 weed, Ti= I weed plant™,
To=2 weeds plant Ts= 3 weeds plant”, Ti= 4 weeds plant”, Ts= 5 weeds plant”, Te= 6 weeds planc”, T7= 7 weed plant”, Ts= 8 weed planc”, To= 9 weed planc”, Tio=

10 weed planc™.

Table 2. Effects of E. heterophylla weeds density and distance on the number of leaves of A. esculentus (Var. Kirikoi' and ‘NHAe-40 days’)

Treatments Var. ‘Kirikoi Var. ‘NHAe-40days
2 WAP 4WAP 6WAP 8 WAP 2WAP 4WAP 6 WAP 8 WAP

To 4.00+0.00* 6.00+0.00" 7.33+0.33 6.33+0.33" 333£0.33" 4.67£0.67" 7.33:033' 5.67+0.33"

T: 3.67+0.33* 5.67+0.33* 7.00£0.58* 5.33£0.33" 333£0.33 4.67£0.33" 7.33£0.33 5.33£0.33"
T. 333033 5.33£0.67* 6.33£0.67 5.33£0.33b 333£0.33 4,67+0.33 7.00£0.00° 5.00+0.00%
T; 3.67+0.33 5.33+0.67* 6.33+0.88 533033 3.00+0.00° 4.33+0.33° 7.00+0.00 5.00+0.00
20 cm Ts 333067 5.33:0.33" 5.67+0.33%¢ 4.67£0.33% 333£0.33 5.00+0.00* 6.33+0.33" 4.67£0.33%
weed Ts 3334033 4.67+0.33" 6.00£0.00°<¢ 4.67+0.33" 2.67+0.33 4.33+0.33" 6.33+0.33" 4.33+0.33%
distance Te 3.33+0.33% 5.00£0.00* 5.67+0.33% 4,67+0.33* 3.00£0.00* 4.33+0.33" 6.00£0.00+ 4.33+0.33%
T, 3.00+0.00° 5.00£0.00* 5.33+0.67> 4.33+0.33% 2.67+0.33 4,00+0.00° 5.67+0.33% 4,00£0.00%

Ts 3.00£0.00°* 5.00£0.00" 5.33+0.33%¢ 4.00+£0.00c 2.67+0.33 4.00+0.00" 5.33+0.33% 4.00+£0.00%*

Ty 2.67+0.33% 433+0.33% 5.00£0.00 4,00+0.00° 2334033 4.00+0.00° 5.00+0.00¢ 3674033

Tu 2.33£0.33 3.67+0.67 4.33+0.67 3.67+0.33¢ 2.33+0.33 3.33:0.33 4,67+0.33 3.000.00°

To 4,00+0.00* 6.33+0.33 7.33+0.33 5.000.00° 8.57+0.34* 3.67£0.33 5.33:0.67° 8.000.58*

T 4,00+0.00* 5.67+0.33" 7.33+0.33 4.33:0.33° 7.80+0.42° 3.67£0.33 5.67+0.33 833033

T, 3.67+0.33 5.67+0.33 6.67+0.33" 4,67+0.33° 7.17+0.09% 333+0.33" 5.33+0.33" 7.67£0.67°

T; 4,00+0.00* 5.67+0.33" 6.33+0.33" 4.67+0.33° 6.90+0.26> 333+0.33" 5.00:0.00"¢ 7.67+0.33"
T 3.33£0.33" 4.67£0.33" 5.6740.33%¢ 433033 6.30+£0.06° 3.33x033" 5.0040.58 6.33+0.88*

?f::' Ts 3.33£0.33" 433£0.33 5.00+0.58* 433033 6.1740.59 3.004£0.00° 3.67£0.33¢ 5.67+0.88"
dstance Te 3.000.00% 4.0040.58 4,67+0.33 4.33+0.33° 5.97+0.34% 3.000.00™ 4.000.00% 5.67+0.33%
T- 2.67+0.33¢ 4.67+0.33% 533033 4,00+0.00° 5.77+0.32 3.000.00™ 4.00£0.58 5.67+0.88%

Ts 3.33£0.33 333+0.33 4.00£0.00° 4,00+0.00° 4.70+0.32' 2.67+0.33% 3.67+0.33¢ 5.00+0.58°

Ty 3.67+0.33° 3.67+0.33 3.67+0.33" 4,00+0.00° 4.63£0.20" 2.67+0.33" 4.00£0.58% 5.0040.58

T 3.33£0.33" 4.000.00° 3.67£0.33" 4.00£0.00" 4574017 2.33£0.33¢ 3.67£0.33¢ 5.00£0.58¢

To 2.67+0.33" 6.000.00" 6.67£0.33 5.67+0.33° 3.67+0.33 5.67+0.33 8.00+0.58 6.33+0.88

T 3.00+0.00* 5.33+0.33* 6.00+0.00 5.33:0.33" 3.33£0.33% 5.33£0.33 8.33+0.33 6.330.33

T, 3.00+0.00* 5.000.00" 6.00£0.58* 533033 3.00£0.00 5.33+0.33 7.67£0.67° 5.67+0.67

T; 2.67+0.33 4,00+0.58 5.670.33" 5.00£0.00* 3.00£0.00 5.00£0.00" 7.67£0.33 5.67+0.33*

Ts 2.33+0.33 5.000.00" 6.00£0.00° 4,67+0.33% 2.67+0.33* 4.33+0.33% 6.33+0.88" 4.67+0.33

wcfd Ts 3.00£0.00* 4.33+0.33% 5.33+0.33%¢ 4.33£0.33% 3.00+0.00™ 4,00+0.00°¢ 5.67+0.88> 3.67+0.33%
oy i 2332033 400£0,58° 5336033 4332033 2672033 4002000 5674033 400£0,58
T, 3.00+0.00* 4.33+0.33% 5.33+0.33% 4.33£0.33% 2.67+0.33* 3.67+0.33 5.67+0.88% 4,00+0.58%

Ts 3.00+0.00* 4,67+0.33% 4,67+0.33% 3.67£0.33 2.33+0.33¢ 3.67+0.33 5.00£0.5* 3.6740.33¢

T 2.67+0.33 4.00+0.00° 4.33+0.33% 3.67+0.33 2.33+0.33° 3.67+0.33 5.00+0.58° 3.67+0.67°

Tu 3.00£0.00* 4,67+0.33% 4.000.00° 3.33£0.33¢ 2.33+0.333¢ 3.33:0.33¢ 5.00£0.58¢ 333£0.67¢

Values represent Meam + SEM, n =3, value§ with same supermlpt along the Lolumn are ugmﬁmndy the same at p<0. 0) To=control, Ti= 1 weed, T1= I weed plant”,
Ta= 2 weeds plant Ts= 3 weeds plant”, Ti= 4 weeds plant™, Ts= 5 weeds plant”, Te= 6 weeds plant”, T7= 7 weed plant”, Ts= 8 weed plant”, To= 9 weed plant™, To=

10 weed planc™.
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Table 3. Effects of E. heterophylla weeds density and distance on the stem girth of A. esculentus (Var. Kirikoi’ and ‘NHAe-40days’)
Var. Kirikoi’ Var. ‘NHAe-40days’
Treatments
2WAP 4WAP 6 WAP 8 WAP 2 WAP 4WAP 6 WAP 8 WAP
T, 0.460.03' 0.800.02" 1.60:0.06' 193:0.03" 0.430.07" 1.40£0.10° 170£0.15° 220021
T 0.4420.03" 0.73£0.03" 1.41£0.10% 1.90+0.00° 0.400.06" 1.20£0.06* 1.47£0.09° 1.90£0.10%
T 0.370.03% 0.670.03* 1.33:0.15% 1.90+0.00° 0.33£0.03" 1.03£0.09" 127+0.12" 1.63:0.15
T 0,370,074 0.63+0.03° 1.37:0.12% 1.90+0.00° 0.33£0.03" 1.00£0.06 120£0.06* 1.57£0.09
20cm T 0.35£0.03% 0.600.00¢ 1.43£0,02* 1.90+0.00° 0.33£0.03" 1.03£0.09" 127+0.12" 1.63£0.15
weed T 0.33£0.03" 0.53£0.03 1.43£0.03" 1.90+0.00a 0.33£0.03" 0.97£0.07 1174007 1.50+0.10%
discance T 0.27+0.03 0.50+0.00° 1.40+0.06" 1.90+0.00° 0.30+0.00% 0.97£0.03" 1.17£0.03% 153£0.07
T 0.27+0.03¢ 0.53£0.03* 1.33:0.09" 1.90£0.00a 0.30£0.00% 0.900.00 1.10£0.00°¢ 1.400.00
Ts 0.27+0.03¢ 0.53£0.03* 1.20£0.15° 1.90£0.00a 0.27+0.33 0.83£0.07 1.03£0.07 1.30£0.10
T 0.30+0.00° 0.47+0.03 1.21:0.06" 1.90+0.00° 0.270.03° 0.80+0.10% 097013 123017
Tu 0.33£0.03 0.47+0.03 127+0.15% 1.90+0.00° 0.230.03° 0.70+0.06" 0.8720.09¢ 1.07£0.09¢
To 0.40£0.06' 1.470.09" 3.60£0.12! 1.90+0.00° 0.47£0.03" 1.43£0.12" 223035 2234023
Ti 0.400.00* 1.03£0.09° 1.63£0.09" 1.90£0.00° 0.400.06* 120£0.12° 1.8740.15% 1.90£0.17%
T 0.970.09 1.50£0.06* 1.90+0.00a 0.400.00* 1.10£0.06" 1.63£0.15 1.70£0.12
T, 1.030.09° 1.47+0.26% 1.90+0.00° 0.33+0.03" 1.00£0.00%¢ 570,03
30em T 0.33£0.03" 0.9720.12% 1300.10% 1.90+0.00° 0.30+0.06" 1.00£0.06%¢ 1.6340. 15“‘ 1.60+0.10%
weed Ts 0.33£0.03* 0.83£0.03* 1.27£0.12%¢ 1.900.00* 0.33£0.03* 0.97+0.03 1.47£0.07>¢ 1.50£0.06
distance Te 0.33£0.03* 0.77£0.03+ 1.23£0.13 1.900.00* 0.33£0.03* 1.00£0.06"¢ 1.5320.07>¢ 1.57£0.09
T 0.300.00° 0.770.03 1.07£007¢ 1.90£0.00° 0.30£0.00% 0.900.00 1.40£0.00% 1.40£0.00°
Ts 0.300.00 0.57£0.03* 1.07£0.07¢ 1.90+0.00° 0.270.03¢ 0.830.03* 1334007 1.30£0.06*
T 0.27:0.03" 0.53+0.03 1.03:0.03 1.90+0.00a 0.270.03¢ 0.800.06 1231017 123+0.12%
Tu 0.27:0.03" 0.50£0.05¢ 1.07£0.03¢ 1.90£0.00° 0.230.03 0.70£0.06¢ 1.10£0.10° 1.07£0.09°
T 0.500.00* 0.830.09 1.60+0.20" 1.90+0.00° 0.47£0.09" 193:0.29" 223035 273041
T 0.3740.03" 0.77£0.03" 1.67+0.12* 1.81:0.03* 0.470.03" 1.60£0.12% 1.87+0.15° 2.30£0.17
T 0.3740.03" 0.700.06" 1.57£0.12°% 1.77+0.01% 0.400.00* 1.40+0.12% 1.63£0.15% 2.00:0.17*
T 0.3740.03" 0.67+0.07"¢ 1.33£0.17%4 1.58+0.05 0.370.03* 1.33£0.07>¢ 1.53£0.07> 1.900.10%
- T 0.33£0.03* 0.63£0.03%* 1.30£0.10% 1.7120.02 0.370.03* 1.40£0.12" 1.63£0.15" 2.000.17*
densiy T 0.300.00"! 0.53£0.03* 1.07£0.07¢ 1.74£0.13" 0.33£0.03" 127£0.07%¢ 1.47£0.07> 1.80£0.10%
T 0.30:0.00%! 0.60+0.06 123:0.07 151£0,01¢ 0.33+0.03" 133£0.07>¢ 1.53£0.07> 1.90+0.10%
T 0.270.03 0.57+0.03% 1.13:0.09¢ 155£0.01¢ 0.30£0.00" 120£0.00%¢ 1.40£0.00% 1.70+0.00°
T 0.270.03 0.53£0.03* 1.10£0.06' 1.56£0.01¢ 0.30£0.00 1.13£0.07 133007 1.60£0.10
T 0.230.03* 0.53£0.03* 1.03£0.03¢ 151£0.02¢ 0.23£0.03 1074013 123017 1.500.20¢¢
Tu 0.200.00° 0.50£0.00¢ 1.00£0.06¢ 1.47+0,02¢ 0.20+0.00" 0.930.07" 1.10£0.10* 1.30£0.10¢

Values represent Mcans +SEM, n =3, va.lues with same supcrscnpt along the column are SIgmﬁcantly the same at p<0. 0) To=control, T1= l weed, Ti= 1 weed plant™,
Ta= 2 weeds plant = 3 weeds plant”, T4= 4 weeds plant”, Ts= 5 weeds plant”, Te= 6 weeds planc”, T7= 7 weed plant”, Ts= 8 weed plant”, To= 9 weed plant”, Tio=
10 weed plant™

Table 4. Effects of E. heterophylla weeds density and distance on the leaves area (cm?) of A. esculentus (Var. Kirikoi’ and ‘NHAe-40days’)

Treatments Var. Kirikoi’ Var. NHAc-40days’
2WAP 4WAP 6WAP 8 WAP 2 WAP 4WAP 6WAP 8 WAP

To 1625+0.40" 31.58£1.09° 45.80£1.61° 39.76£2.53" 13.15£0.55" 24.88+0.74° 48.34£151° 36.61£1.10"

Ti 13.68+0.23" 30.36£1.03* 444920501 40.20£0.23" 13.14¢1.11° 24.52+111° 47.26£134 35.89+1.19"

T, 13.41:0.39" 2821£121% 45.67+1.06" 38.48+1.50" 11.98+0.97 2257+1.10% 43.77+1.48"° 33.17+128*

Ts 12.46+0.32° 27.54+091% 42154157 38.08+0.78"% 10.80+0.65" 20.52+091% 39.96£1.45% 30.24+1.18"

20 cm Ty 9.71£0.01¢ 25924064 39.84+1.99° 37.78+3.40" 10.16+0.58 20.82+1.37" 42.14£3.17° 31.48+2.26
weed Ts 9.18+0.06' 23.07+1.05¢ 34.91+0.44° 35.97+0.94" 9.02:40.73 18.17+1.10% 36.47+2.37< 27.32+1.70
distance Ts 656+0.42° 19.83:0.78° 33.10+1.62¢ 33.82+1.04" 8.68+0.56" 17.2440.71% 34.35+1.04% 25.80+0.88%
T, 3.64+0.29° 19.67+0.55¢ 30.39+1.62° 29.38+1.34 8.42:0.37% 16.17+0.47% 31.67+0.97%" 23.92+0.70%"

Ts 3.96+0.40° 16.1120.98" 2659+1.53 25.05+0.99 7.77+0.87 15.14+0.96% 29.90+1.14% 22.52+1.05%

Ty 417035 15.58+1.09" 22.30+1.64° 24.44+139 6.66:0.29" 13.51£0.36% 27.21+051% 20.36£0.43%

Tho 455+0.417 13.35+1.24° 20.75+0.36' 19.17+0.66" 65320.11° 12.69+0.03¢ 25.03+0.16¢ 18.8620.07¢

To 14.75£1.59° 28.20+1.35° 42954254 38.59+1.50" 1628+0.67" 28.01£1.06° 51.47+1.92" 39.74+1.48"

T 12.47+0.40" 28224137 41.64+3.14' 35.63+2.31" 16.96+0.39* 28.33£0.52* 51.08+1.04' 39.70£0.76'

T. 8.72+0.47¢ 26.79+0.37* 40.72£1.26" 38.77+1.01* 16.14£0.42* 26741047 47.93£0.88% 37.33+0.65°

Ts 8.45+1.04 26.99+0.58* 39.10+1.04" 35.66+1.59" 15.38+0.29° 25.10£0.43" 44.54£091° 34.82+0.66"

30cm T 7.74£0.22% 2577179 38.00£2.17% 30.76£1.56" 13.7020.51" 24361048 45.68+2.29" 35.0241.38"
weed Ts 8.24+0.57 27.18+1.40° 38.39+1.32% 33.7242.14% 11.5540.6* 20.70£0.71¢ 39.00+1.92¢ 29.85+127°
distance Ts 7.2540.31% 21.97+0.66% 37.40£0.57% 30.720.74" 11.64+1.87¢ 20.20£2.05¢ 37.31£2.39 28.7542.22¢
T 6.20£0.55% 22.56£1.59" 38.73£1.03" 32.99+2.39 11.52+0.87 19.27£1.12° 34.77+1.68° 27.02+1.39

Ts 5.92+0.45¢ 21.29+121¢ 36.65+2.34" 31.91+1.80" 11.34+1.36¢ 18.72+1.41° 33.47+1.53% 26.10+1.47

T 5.78+0.49° 18.8020.39° 36.66+1.48" 29.66+1.06° 10.74+1.41 17.59+1.50° 31.29+1.67¢ 24444159

T 3.26+0.46' 17.5420.65° 34.85+2.28" 30.01£1.72b 8.15£0.62¢ 14.31£0.59¢ 26.65£0.55° 20.48+0.56°

To 10.130.25" 22.94+0.44° 36.86£171° 33.43+0.92' 13.340.73" 25.07+0.99* 48.53£1.76° 36.80+1.35"

Ti 8.77+0.66" 2245+091* 35.08+1.40" 32.44+1.23% 12.830.50° 24.20£0.30° 46.95£0.57* 35.57+0.34"

T» 8.81+0.60 21.49+1.60" 34.78+091* 31.13+0.69" 10.52+0.94¢ 21.12+0.71° 42.3120.44° 31.72+053"

T, 8.28+0.59° 21.60+1.48" 3425+155% 30.23+1.13% 11.0620.68" 20.78+0.65" 40.22+0.88" 30.50+0.72"

Ts 6.03£0.45¢ 21.17+0.40" 34.32+1.64" 29.14£1.24%4 10.80+0.54° 21.46+0.74° 42.78+2.47° 32.12+158"

w“_d Ts S41£0.41% 19.93+0.74% 32.28+0.85% 29.24+1.10%¢ 8.20£0.70¢ 17.35£1.36° 35.65£2.75¢ 2650+2.05°
density T 5282074 19.83:0.68" 2975£1.35¢ 285041624 881+0.33% 17.36£0.45° 3448+075¢ 25.9240,60¢
T 5.01:0.72¢ 17.55+1.17% 28.99+0.42 26.30£0.42¢ 8.49+0.73¢ 1624+1.03 31.74+1.64 23.99+1.33

Ts 5.2540.20% 17.49+0.40 25.88+0.80° 20.94+1.38° 6.80+0.73¢ 14.18+0.65* 28.93+0.53 21.55£0.59%

Ty 42240.12¢ 17.64+0.54" 25.46+1.05* 20.81£121° 7.08+0.06° 13.930.09* 27.63+0.25% 20.78+0.17%

T 409:0.13! 15.82+0.19° 23.98+0.41¢ 19.58+0.56° 7.18+0.53¢ 13.35£051¢ 25.68£051¢ 19.510.50¢

Values represent Mcans + SEM, n =3, values with same superscript along the column are significantly the same at p<0.05; To=control, T1= l weed, Ti= 1 weed plant™,
Ta= 2 weeds plant ! Ts= 3 weeds plant”, Ti= 4 weeds plant”, Ts= S weeds plant”, Te= 6 weeds plant”’, T7= 7 weed plant”, " Te= 8 weed planc”, To= 9 weed plant’, Tio=
10 weed plant™.
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Table 5. Effects of E. hetergphylla weeds density and distance on the shoot dry weight of A. esculentus (Var. Kirikoi’ and ‘NHAe-40days’)

Var. Kirikoi’ Var. ‘NHAc-40days’
Treatments
2WAP 4WAP 6 WAP 8 WAP 2WAP 4WAP 6 WAP 8 WAP

To 0.28+0.04* 1.37£0.01* 423+0.17* 6.69+0.17* 0.23+0.02* 0.73+0.02* 218005 2.91+0.07*

Th 0.19:0.02° 1.40+0.25* 4204037 6.59+0.49* 0.21+0.02* 0.65+0.04* 1.96:0.12 261:0.16°

T, 0.20+0.01c 1.14£0.06* 3.76+0.14° 5.90+0.24° 0.17+0.01° 0.61:0.01° 1.84+0.04° 2.450.06°

Ts 0.12+0.01¢¢ 0.99+0.06% 3.35:0.08° 5.31:0.17° 0.150.00% 0.50+0.04 1.5120.13¢ 2.010.17¢

S Ty 0.09+0.01cd 0.92:+0.10% 2.77+0.10° 4.47+0.09° 0.13+0.01% 0.52:0.04¢ 1.56£0.11¢ 2.08+0.14¢
J— Ts 0.12:£0.05¢ 0.96+0.07>¢ 2.74+0.15¢ 4.35+0.26° 0.120.02% 0.49+0.04°% 1.46£0.11¢% 1.95£0.15%
Te 0.06+0.01% 0.82+0.03% 2.61+0.14¢ 4.04£0.26+ 0.11£0.01 0.420.01% 1.26£0.03% 1.68+0.04%

T; 0.05+0.01% 0.700.03¢ 2.34£0.06¢ 3.83+0.08¢ 0.10£0.01 0.47+0.03% 1.40£0.10% 1.87£0.13%
Ts 0.03+0.01% 0.740.08: 2.35:0.18% 3.97+0.16 0.09+0.01¢ 0.43£0.02% 1.28+0.07%F 1.71x0.09%

Ty 0.03£0.01% 0.65+0.05% 222+0.14% 3.75£0.19 0.05+0.01° 0.41+0.01¢ 1.22+0.04¢ 1.63+0.06

T 0.02+0.00° 0.61+0.04° 2.00+0.10¢ 3.41+0.06¢ 0.05+0.01° 0.36+0.02° 1.08+0.07° 1.44+0.09°

To 0.25£002* 134003 420+0.18 6.66+0.17* 0.26+0.01° 0.76+0.05* 227014 3.03:0.19*

Th 0.09+0.04° 1.300.25* 4.10£0.37% 649+0.48 0.26+0.01° 0.70+0.06* 2.09:0.19° 279025

T, 0.07+0.02° 1.02+0.06" 3.63+0.11° 5.77+0.22° 024+0.01* 0.68+0.03* 2.05+0.10° 273+0.13*

Ts 0.11+0.02° 0.98+0.07% 3.34+0.09 5.30+0.19° 023+0.01* 0.59+0.04% 1.76+0.12% 2.350.16%

30cm weed T, 0.11+0.02° 0.94+0.08% 2.79+0.08° 449+0.10° 0.210.01% 0.60+0.03% 1.80+0.10% 2.40+0.14%
distance Ts 0.13+0.03° 0.97+0.03% 2754018 4.36+0.27¢ 0.19£0.01¢ 0.56+0.06+ 167019 223+0.25¢
Ts 0.12£0.04° 0.88+0.03" 2.67£0.10° 410021 0.15£0.01¢ 0.45£0.02% 1.360.07* 1.81+0.09*

T- 0.08+0.01° 0.73+0.02% 2.37+0.08% 3.85+0.09 0.14+0.01¢ 0.50+0.03% 1.51£0.10% 2.010.14%

Ts 0.11+0.03° 0.81+0.06% 2.43+0.15% 4.040.15¢ 0.14+0.01¢ 0.48+0.03% 1.43+0.08: 1.91£0.11¢¢

Ty 0.13£0.04° 0.75£0.02 2.31£0.12* 3.84£0.16* 0.09+0.01¢ 0.45£0.01% 1.3420.03* 1.79+0.04%

T 0.12+0.05° 0.71£0.01¢ 2.10£0.05¢ 3.51:0.03¢ 0.08+0.02 0.39+0.02¢ 1.1820.05¢ 1.57£0.07

To 0.05£0.02 1.14£0.07* 4,00£0.21* 646+0.19* 0.23+0.02* 0.73+0.05* 2.19:0.15* 2.92+0.20°

T 0.05+0.01* 1.26+0.26' 4.06£0.38* 645+0.49* 022+0.01* 0.66+0.05* 1.97+0.14* 2.63+0.19*

T, 0.09+0.03* 1.03+0.06" 3.65+0.10% 5.79+0.20" 0.19+0.01% 0.63+0.02* 1.89+0.05* 252+0.07%

Ts 0.06£0.01* 0.930.06>¢ 3.30+0.07° 525+0.16° 0.16£0.01¢ 0.51£0.05¢ 1.5420.14¢ 205019

] Ty 0.070.00* 0.90+0.09> 2.74+:40.09° 445+0.09° 0.15£0.01% 0.53+0.04¢ 1.6020.13* 2.130.18%
densiy Ts 0.08+0.02 0.93+0.03%¢ 27140.16° 4324027 0.13+0.02% 0.49+0.04< 1.48+0.13 1.97+0.18
Ts 0.08+0.03* 0.85+0.05%¢ 2.63+0.14¢ 407+0.26% 0.10+0.01% 0.41+0.01% 1.22+0.13% 1.63+0.06%

T- 0.09+0.03 0.74+0.06% 2.38+0.08% 3.86+0.11 0.11+0.02% 0.48+0.06% 1.43+0.17° 1.91£0.23%

Ts 0.05£0.00* 0.75£0.08+ 2.37+0.17 3.98+0.16 0.08+0.01¢ 0.420.02¢ 1.25£0.07° 1.67+0.09%

Ty 0.08+0.02 0.70+0.06¢ 226013 3.79+0.204 0.050.00" 0.41+0.01% 1.22+0.03* 1.630.04%

T 0.05£0.00* 0.64+0.04¢ 2.03+0.10¢ 3.44+0.06¢ 0.05+0.00" 0.36+0.03 1.09+0.08° 1.45£0.10¢

Values represent Means + SEM, n =3, values with same superscript along the column are significantly the same at p<0.05; To=control, T1= 1 weed, T1= 1 weed lant”,
T2= 2 weeds plant'l, Ts= 3 weeds plant'l,T«': 4 weeds plant'l, Ts=5 weeds plant'l, Tes= 6 weeds plant'l, T7=7 weed plant'l, Ts= 8 weed plant'l, To=9 weed plant”, To=

10 weed plant™.

Table 6. Effects of E. heterophylla weeds density and distance on the yield of A. esculentus (Var. Kirikoi))

. Average Pod Length . Average Fresh Pod Average Dry Pod Weight
Treatment Average Fruit Number Average Groove Number Average Pod Girth (cm) ;
(cm) Weight Weight (g) (g)

T, 5.670.33" 45.00£3.06' 39.03:4.07° 2.17+1.34 37.11£1.03 15.90+0.44a

T 5.00£0.58% 36.33£1.20° 2820+1.44° 19.67+1.16" 31.99+2.26" 13.71£0.97°

T 4.67£0.67" 340042310 2693+1.68" 18.70£0.71° 3264+1.73 13.99+0.74"

T 4.67£0.33% 30.670.67 21974160 16.80+1.07° 27.41£2.03¢ 11.7540.87°
» g T 4334033 35.67+1.86" 19.3742.58" 14.00+1.16° 24.88+0.73 10.66£031¢
dfm e W 4002000 26674167 17.03£1.814¢ 12.3720.88% 246241 41 10,550,604

¢

e T 367:033 27674186 19.70£1 34% 13.87£1.03 24842067 10.650.29
T 3.33+0.33 21.67+1.20% 1523121 12.530.70°% 22.00+1.83% 9.430.78*

T 3.67+033 21.00+2.65¢ 1387177 10,930,574 2241£1.28% 9.610.55*

Ts 333:0.33¢ 19.33+1.86" 13.23£0.98¢ 1043079 20.68+1.09% 8.86+0.47%

Tu 3.33£0.33 16002001 11.47+1.13° 8.63:0.59" 19.50£1.37¢ 8.36:0.59°

T 7.00£0.58* 45.00+2.00° 3877+4.23° 2553+1.73 37.30£1.07* 15.9940.46"
T 667+033" 41.0043.00" 23.1041.93%¢ 17174220 36.35£0.43% 15.58+0.18"

T 5.67+033" 38.67+3.18 32.7044.84" 26.47+4.40° 32.84+1.06° 14.08+0.46°

T 5.67+0.33% 34.00£2.52% 25.73£1.77* 2057+1.19% 33.45£0.80" 14.34£0.34°

30 em weed Ti 5.67+033" 36.002.00% 2243+343¢ 17.0744.25" 31.94£0.64¢ 13.69+0.27¢
distance Ts 5.33+0.33 30.67+1.33% 15.33£3.54% 10.67+5.16"¢ 31.87+0.60° 13.66£0.26°
) Te 5.00£0.00 2833+1.45¢ 9.7743.27¢ 3.93+2.96' 27324156 11.710.67*
T- 5.00+£0.00° 24.00£1.00% 1690219 14.20£1.29% 26.75+1.54¢ 11.4620.66"

Ty 4674033 23.00+1.53% 21.70£0.91< 1877048 24.80+1.65% 10.63+0.71%

T 4.33£0.33% 24.33+0.83% 11.23£3.85 8.43+4.05¢ 22.31£1.13¢ 9.56+0.48

Tuo 4,00£0.00° 20.00+0.00¢ 14.4042.17% 11.5742.52 20.72+1.03° 8.88+0.44"

T 633+0.33 42.00£153" 3603+2.70° 19.1742.76a 36.66£0.91* 15.7120.39"

T 4.67+0.33" 35.00£1.53 26.87+4.01° 18.333.76' 35.00£1.44* 15.00£0.62*

T 433£0.33 33.33£1.45% 26274413 18.03+4.09" 30.44+1.32° 13.05£0.57"

T 4.00£0.00" 30674176 2197+0.92% 16.80+1.35" 30.83+1.04" 13.21:0.45"

Weed T 3.67£0.33% 2933+1.67°% 13.032.29 7.67+3.37¢ 27.91£1.00° 11.96+0.43"
density Ts 3.670.33% 27.67+0.88% 1803175 13.370.76™ 2457£0.71° 10.53+0.30°
Te 333:0.33% 25.00£0.58* 17.03£0.12¢ 11.2040.44% 24.26+1.26° 10.40+0.54°

T 3.00£0.00° 23.00+1.53' 1657299 13.972.35% 2233:117° 9.5740.50°

T 233+033% 18.00+1.15¢ 10.87+2.14¢ 7.93+1.67° 19.1120.64¢ 8.190.27¢

T 2.33+0.33% 17.67+1.76: 11.57+1.99 8.7742.18" 18.79+0.85" 8.05+0.36"

T 2.000.00¢ 14.00+1.53¢ 11.13£1.15¢ 9.53+0.52" 17.79+0.88¢ 7.62+0.38*

Values represent Means + SEM, n =3, values with same superscript along the column are significantly the same at p<0.05; To=control, T1= 1 weed, T1= 1 weed lant”,
Ta= 2 weeds plant'l, Ts= 3 weeds plant'l,Tq': 4 weeds plant'l, Ts=S weeds plant'l, Te= 6 weeds plant’l, T7=7 weed plant'l, Ts= 8 weed plant'l, To=9 weed plant”, Tio=

10 weed plant”
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Table 7. Effects of E. heterophylla weeds density and distance on the yield of A. esculentus (Var. NHA-¢ 40days’)
Average Pod Length Average Fresh Pod Average
Treatment Fruit Number Average Groove Number Average Pod Girth (cm)
(cm) Weight (g) Dry Pod Weight (g)

i) 5331033 39.674176 35.26:157° 27424127 28512158 122240.68°

it 5.0040.00° 35.6741.45% 31.70£1.29% 24.66£101% 28.18+1.15% 12.08+0.49
T 467£0.33" 31.67+2.40% 28.15£2.14% 21.89+1.66" 25.02:+£1.90% 10.72+0.81

Ts 4.67033% 29.33+1.86% 2607+1.65¢ 20.28+128" 2317147 9.93+0.63

0 , by 4.67033% 2667+2.19° 23.70£195¢ 1843£151¢ 21074173 9.030.74°

djcm e i 400£0.00% 27.00£153 24004136 18.67+1.06 2133£121° 9.14£0.52¢

sanee i 367:033 2833:033° 25192029 1959023 22382026 9.59:0.11°
T; 333033 31.33£3.76" 27.85£3.34" 21.66+2.60 24.75£2.97% 10.61£1.27%

Ts 333033 18.67+1.76" 1659157 12.90+1.22¢ 1475139 6.32+0.60*

T, 3,00+0.00¢ 17004153 15.1141.36" 1175106 13.43+1.21¢ 5.76+0.52¢

T 3,00+0.00¢ 1233+233d 10.96+2.07¢ 85241614 9.74+1.841 4184079

T 5.67+0.33* 39.33+1.20° 3496+1.07* 2719083 2838+2.15° 12.16£0.92*

T 5334033 3133176 27.854157¢ 21662122 24754139° 10.61£0.60°

T, 5334033 3567088 31.70£0.78" 24661061 28.180.70° 12.08+0.30"

T, 5334033 29.330.88< 26.08£0.78 20284061 23.17£0.70% 9.9340.30

e ' Ts 5.0040.00" 29.67+1.76 263741574 20514122 23442139 10.04£0.60°
: dfm el T 5.00£0.00° 28334145 25.19£1.29°% 195941001 2238+1.15% 9.59:0.49%

.

e T 433:0.33be 29.67:1.204 2637:1074 205120.83 23442095 10.0520.41°
T 4.3340.33bc 28.67+0.88< 25484078 19.8240.61 22.65£0.70% 9.71£0.30¢

Ts 4.33£0.33" 26.67+0.67% 23.7040.59* 18.44£0.46" 21.07£0.53%¢ 9.03£0.23"¢

Ty 4.00£0.00° 24674133 21.93¢1.187 17.06£0.92¢ 19.49+1.05 8.3540.45

Tu 3.67+0.33¢ 24.00£1.15" 21.331.02° 16.59+0.80° 18.96£0.91¢ 8.130.39*

T 5.33+0.33* 3867176 3437157 2673122 28.05+3.09* 12.0241.32*
it 4.674033% 33.33033b 29.63£030° 23.044023° 2633£026° 1128+0.11%
T 4002058 31.00£1.53 27562136 21434106 24.49+121% 10.50£0.52%
T 3.67+0.33 30.001.15% 2667+1.02% 20.74+0.80% 2370£0.91% 10.16£0.39

Weed b 3.3340.33% 29.00£0.58 2578051 2005040 2291046 9.8240.200<
density Ts 3.33£0.33% 2633+0.88de 23.41£0.78% 182140.61% 20.800.70% 8.92£0.30°%
T 3.3340.33% 25004153 222241364 1729+1.06¢ 19.75+1.214 8.46£0.52

T, 3,00£0.00% 2467067 21.9240.59¢ 17.05£0.46° 19.49£0.53% 8.35£0.22

Ts 2.67+033% 21.000.58¢ 18.6740,51¢ 14:52+0.40¢ 1659+0.46" 7.11£0.20°

Ts 2.67+0.33% 22.67+0.88% 20.150.78% 15.6720.61% 17.9120.70 7.68+0.30°

T 2334033 20.67+120g 183741.07¢ 1429+0.83 16.33£0.95° 7.00£0.41°

Values represent Means+SEM, n =3, values with same superscript along the column are significantly the same at p<0.05; To=control, Ti= 1 weed plant™, T2= 2 weeds
plant'l, Ts= 3 weeds plam’l,T«: 4weeds plant'l, Ts=5 weeds plant'l, Te= 6 weeds plant'l, T7=7 weed plam’l, Ts= 8 weed plant'l, To=9 weed plant'l, Tio= 10 weed pl:mt'l
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