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Abstract

A field study was performed at Research field of Faculty of Agriculture; Gomal University Dera Ismail Khan
during summer 2016 to evaluate the Allelopathic impacts of different plants extracts on weeds biomass and yield
of maize. The experiment was arranged in a Randomized Complete Block Design with four replicates. Mature
leaves (1kg) of these plants were cut and slashed, then bubbled with hot water (10lit) and concentrate was sifted
through a Muslin material and crushed by squeezing by hands. The treatments included, T:= Control (No splash
on weeds) , To= Chemical (Atrazine @ 400 g kg (40% w/w) and Mesotrione @ 100 g kg (10% w/w)), Tz=
Kortuma (Citrullus colocynthis L.), T4,= Neem (Azadirachta indica L.), Ts= Sheesham (Dalbergia sissoo L.), Te=
Acacia (Acacia arabica L.), T,= Draikh (Meliaazadirach L.), Ts= Sunflower (Helianthus annuus L.), Ty=
(Sorghum vulgaris L.), Tio= (Eucalyptus camaldulensis L.), Tu= Congress grass (Parthenium hysterophorus
L.), Tio= Tobacco (Nicotiana tobacum L.), Ti3= Popular (Populous deltoids L.). The statistical analysis of
gathered information depicted that utilization of various concentrations of plants diminished weeds and a few
concentrates had phytotoxic impact on Maize crop likewise though a few plants stimulate vegetative maize
development. Among all treatments, Sunflower extract application gave reliably better weed control and
increment maize yield while Eucalyptus, Neem, Draikh and Congress grass separates diminished plant height,
cob length, number of grains cob™, biological yield and grain yield. Leaf concentrate of Eucalyptus, Neem and
Draikhsup pressively affect maize crop however it control weeds to some degree yet its utilization is not prudent
in maize cultivates to control weeds because of its negative effects on development of maize crop. In the trial,
chemical control stays best in weed concealment and getting the most extreme grain yield of maize. Tobacco and
Kortuma remove splashed and fused soil altogether increment the root and shoot length yet these two

concentrates having little weed concealment.
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Introduction

Maize is third most important food after the wheat
and rice. Maize is a demanded part of cropping
system because most of the people use it as staple
food. Maize crop is grown twice in a year because it
has a short duration and is grown for dual purpose i.e.
grain and fodder. Maize has the maximum
productivity among cereals in the world, is of great
importance in the developing country like Pakistan.
Maize productivity was 4.920 billion tones of year
2015-2016. It is decreased to 0.03% previous year
2014-2015 production which was 4.937 million tons
(Anonymous, 2016). Weed is one of the production
constraints on maize crop. Weeds minimized the
grain yield of maize to 30.15% when no weed controls
practices ware adopted. The control of weeds is
troublesome i.e. hand or manual weeding is difficult
to adopt on a large maize field while chemical control
is costly and have and dangerous for ecosystem. The
trend of using high doses of herbicides can make
weeds more tolerant of herbicides and pollute the
ecosystem with hazardous chemicals (Stephenson et

al., 2000).

The term allelopathy was first coined by Austrian
Scientist named Hans Molish in 1937 in his book
entitled “Allelopathy” (The Effects of plants on each
other). Herbicides posed serious threats to ecosystem
as well as human being. Allelopathy is different from
competition and negative interference and also eco-
friendly. Secondary metabolites are released from
donor plant and have inhibited effect on the
germination, growth and development of other
undesirable plants (Mengal et al., 2015). Allelopathy
afforded eco-friendly environment in reducing weeds
and minimizing the use of chemicals that cause
environmental pollution and pesticides resistance
problems. Now, the poisonous chemicals entering in
the environment are continuously contaminating the
air surface and ground water for live stock as well as
human consumptions, while their decomposed
residue and metabolites released from plant to soil
more in food chain nutrition cycle (Judiat et al,
2001). Arif et al. (2015) reported that metabolites and

physiological processes of weeds were affected by
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allelochemicals because of their phytotoxic effects. It
was noted that in an aqueous media, the compounds
might substitute one another due to their high
biological exchange resulting in the potency
increment in each other (Greig and Blum, 1991).
Therefore, the need of time is to control weeds for
enhancing the grain yield of maize with costless and
eco-friendly approaching like allelopathy. Allelopathy
is totally reliable approach to environment to
suppress weeds and boost crop yield in sustainable
agriculture system (Youngqing, 2005). So, this
experiment was conducted to evaluate the allelopathic
impacts of different plant extracts on weeds biomass
and yield of maize. The experiment was arranged in a
Randomized Complete Block Design with four

replicates.

Materials and methods

Site description

The experiment conducted in summer 2016 at the
research area of Faculty of Agriculture, Gomal

University Dera Ismail Khan, Pakistan.

Plant material

The plant material of maize variety “MMRI Yellow”
was obtained from MMRI Yousawala-Sahiwal, which
is an open pollinating variety of maize having a high
yield potential and adoptability in the agro climatic
conditions of Dera Ismail Khan. Plant leaves for
making extracts were collected from the different
fields of this area and from the road side of the

University.

Experiment

The experiment was arranged in Randomized
Complete Block Design with four replications. The
plot size was 6 m2 (1.5m X 4m). The experiment was
practiced on the summer sowing with maize crop
during the month of July, 2016. Thirteen treatments

were applied which were as under:

Ti= Control (No splash on weeds) , T-= Chemical
(Atrazine 500 gL! (44% w/w) and Mesotrione 50 gL~
(5% w/w)), Ts= Kortuma (Citrullus colocynthis L.),
T4= Neem (Azadirachta indica L.), Ts= Sheesham
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(Dalbergia sissoo L.), Te= Acacia (Acacia arabica L.),
T,= Draikh (Melia azadirach L.), Ts= Sunflower
(Helianthus annuus L.), To= (Sorghum vulgaras L.),
Tiwo= (Eucalyptus camaldulensis L.), Tu= Congress
grass (Parthinium hytrophorus L.), Ti= Tobacco
(Nicotiana tobacum L.), Ti3= Popular (Populous
deltoids L.).

Procedures

The plant extracts were prepared from collected
newly matured leaves by taking 1 kg of leaves with 10
liters of water. The leaves were cut, slashed and
placed in hot bubbled water after taking off the fire
for 24 hrs. Then the concentrate was sifted through a
Muslin material and crushed by squeezing with
gloved hands for taking out extract. These extracts
were stored in plastic container for using in future.
The maize seed was socked for 12 hrs in these extracts
separately as a seed priming treatments for observing
their impacts on germination percentage and root-
shoot length in the field. The germination percentage
was recorded after 15 days of sowing and root-shoot
length was 21 days. These was planted an extra row
for these two parameters and these plants were
removed for taking data of root-shoot length and the
empty ridge worked as boundary for separating the
plots with each other. The seed of this row was only
soaked. The extracts were sprayed twice i.e. after 21
days and 36 days of sowing. The data onto weed fresh
weight before spray was registered after 20 days of
sowing and data of weed density and weed fresh
weight after spray was recorded after 15 days of 2nd
application of treatments. All the rest of data was
registered on the respecting growth stages of maize
crop. The crop was harvested when the maize plants
reached at physiological maturity after completing the
days of maturity (110 days). All the cultural practices
except weed control were done uniformly in all plots

having different treatments.

Data Registering Parameters

There were total 10 parameters for registering data,
which were Germination % of Maize, Root, Shoot
length (cm), Cob length (cm), Weed density after
spray (m2), Fresh weight of weed after spray (g m=2),
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Dry weight of weeds after spray (gm-), Plant height
(cm), Number of grains Cob, Biological yield (Kg ha-
1) and, Grain yield (Kg ha).

Data analysis

The registered data analyzed by statistical technique
analysis of variance techniques (Steel and Torrie,
1997) and Least Significant Difference test was
applied using MSTATC software (MSTATC, 1991).

Results and discussion

Germination % of Maize

The results of germination are presented in table 1.
Germination % is very important character of any
maize variety. It is handled genetically in any maize
variety however climatic condition, soil characters
and plant litter incorporated into soil responsible for
enhancing or inhibiting it directly. The application of
plant extracts scored significant influence on the
germination % of maize. The prominent germination
% was scored after control/water (89%) and Chemical
(88%) i.e. by Tobacco, Kortuma and Popular extracts.
The least germination was achieved by Neem extract
(52%), Sunflower (54%) and Sorghum (54%). These
three inhibited germination among all these plant
extracts. These results are supported by Ejaz et al.,
(2004) who suggested that Eucalyptus inhibited the
germination of cotton with its allelochemicals. The
Eucalyptus suppressed the germination of maize and
enhanced the germination activity of wheat and chick
pea reported by Blais et al., (1997). The Beltran et al.,
(1997) also reported that the low germination of
maize occurred due to applying the extracts of

sunflower plant.

Root-Shoot length (cm)

The results of root-shoot length can be seen in the
table 1. The root-shoot length of maize influenced by
different plant extracts observed significant at
p<0.05. The seed and seedling of maize treated with
Kortuma extract (26.01 cm) showed the maximum
root shoot length after control plants and Tobacco
extract (23.93 cm) followed it. The inhibiting plant
extracts for root-shoot length were Neem extract

(14.60 cm) and sunflower (17.70 cm).
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Table 1. Allelopathic influence of different plant extracts on the Weeds and Maize growth and yield.

Treatments Germ % Root-Shoot Weed density Fresh weight (g Plant height Cob Length No. of Grains Biological Yield Grain Yield (kg
length (cm) (m-=) m-2) (cm) (cm) Cob+t (kg ha) ha)
T, 89 a 26.60 a 520.25 a 832.11 a 172.18 h 3.4 d 272.25 e 6723.78 e 2241.32 d
T. 88 a 26.34 ab 210.50 € 103.69 f 220.21 a 82 a 392.12 a 10287.50 a 4152.28 a
Ts 80 ab 26.01 b 328.19 345.09 bc 200.24 cde 5.79 bc 315.19 ¢ 8060.33 ¢ 3112.32 ab
T, 54 cd 14.6 j 278.12 d 245.95 cd 202.22 cd 4.82 bce 30112 cd 7324.72 cd 2817.20 ¢
Ts 57 ¢ 20.22 d 354.12 ¢ 252.83 d 206.27 cd 6.80 b 35125 b 9303.08 ¢ 3378.11 b
Te 74 b 19.18 f 38175 ¢ 272,13 ¢ 207.42 ¢ 5.21 be 311.75 ¢ 8608.19 d 3188.22 b
T, 65 bc 18.20 g 297.00 d 212.22 e 194.55 ef 3.99 ¢ 286.50 d 7091.33 b 2626.42 ¢
Ts 52 d 177 h 298.19 d 278.40 d 215.42 b 7.80 a 375.18 a 10014.40 b 3391.52 a
T 54 cd 15.6 i 459.25 b 380.33 b 205.32 cd 5.67 bc 346.25 b 8871.20 ¢ 3051.90 ab
Tio 59 ¢ 18.21 g 256.27 d 229.41 de 197.58 de 4.41 ¢ 291.18 d 7103.28 cd 2732.91 ¢
Tu 89 a 19.43 f 263.19 d 198.11 b 193.62 ef 3.60 d 281.06 d 6908.70 d 2521.18 ¢
T2 88 a 23.93 ¢ 433.50 b 3890.56 ¢ 196.26 de 6.04 b 335.18 bc 8346.00 ¢ 3210.39 b
Tis 80 ab 20.92 e  407.0 bec 30114 d 203.12 d 6.42 b 328.36 bc 8351.20 ¢ 3212.12 b

These results are supported by Zaheer et al., (2014)
who clarified that the sunflower extracts reduce the

root shoot length of wheat.

Weed density after spray (m=2)

There was noticed a significant difference at p<0.05
among all treatments for weed density. The least
number of weeds was recorded for Chemical control
of weeds (210.50 m=2). The high efficacy for weed
density was brought under notice by plant extracts
like Congress Grass (263.93 m2), Eucalyptus (256.25
m=2), Neem (278.12 m2), Draikh (297.00 m=2) and
Sunflower (298.19 m=). The least reduction in the
weed density was noticed by the application of plant
extracts like Sorghum (459.25 m-2), Tobacco (433.50
m-2), Popular (407.00 m2).

The maximum weed density achieved by the weedy
plots (520.25). These findings are similar to the
finding of Mahmood et al.,, (2015) who demonstrated
that weed density of maize crop subjected to the
reduction of 70% by applying Sunflower, Brassica and
Sorghum water extract. The weed concealment can be
done by application water extracts from different
plants having allelopathic potential in the field of
crops (Hong et al., 2004). Sunflower water extract
(sunfaab) has been intensively reported to posses
strong allelopathic potential and inhibit the growth

process of other plants (Cheema et at., 2003).

Fresh weight of weed after spray (g m=)

A significant difference was found at p<0.05 between
all treatments for fresh weight of weeds after spray.
Minimum weight was experienced for Chemical
control of weeds (103.69 gm=). The maximum
reduction for weed density were brought under notice
by plant extracts like Congress Grass (198.11gm™2),
Eucalyptus (229.41gm2), Draikh (212.22 m2), Neem
(245.95 gm=) and Sunflower (278.40 gm=). The
minimum concealment in the weed fresh weight were
observed by the application of plant extracts like
Sorghum (380.33 gm=), Tobacco (389.56 gm-2),
Popular (301.14 gm==). The maximum weed fresh
weight was achieved by the weedy plots (832.11gm™2).
These findings are similar to the finding of Mahmood
et al., (2015) who demonstrated that weed fresh
weight in maize crop subjected to the reduction by
applying Sunflower, Brasica and Sorghum water
extracts. A similar type of research was conducted by
Hussain et al., (2014) in which they researched the
effect of allelopathic crop extracts on reduction of
weeds in wheat and predicted that maximum
reduction of weed fresh weight (62%) was obtained by

sorghum water extracts.

Plant height (cm)
Plant height is greatly inclined by genotype as well as
environmental factors including minerals, light, space

and water stress. Moreover plant height shows
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vegetative growth. The influence of plant extracts was
observed significant at p<0.05. The plots treated with
chemical scored (220.21 ¢cm) maximum plant height
and followed by Sunflower extract (215.42 cm). Taller
plants were recorded in chemical control which may
be due less competition of weeds with maize. The
minimum plant height was observed in the plots
treated with Congress grass extract (193.62 cm),
Draikh extract (194.55 cm) and Tobacco extract
(196.20 cm) after weedy control (172.18 cm). The
consoling results were found by Abbas et al., (2016)
and Fuksaet al., (2004) that plant height reduction

was occurred due to enhancing of weed biomass.

Cob length (cm)

The statistical analysis proved that the plant extract
has a significant influence on the cob length of maize.
The cob height (8.2 cm) was found maximum in the
plots where Chemical is applied for weed control. The
plant extracts like Sunflower (7.80 cm) and Sheesham
(6.80) influenced positively on the cob length after

the chemical control (8.2 cm).

The reduction in the cob length was occurred in plots,
which were treated with Congress grass (3.60 cm),
Draikh (3.99 cm), Neem (4.82) and weedy plots (3.4
cm). This study is in agreement with the results of
Catherine (2003) in which she stated that the growth
indices were increased with allelopathic extracts of
plants and increase in cob length was also occurred.
In our experiment the growth indices were increased
by weed suppression. Cobs of larger size (Table 1)
were produced where chemical weed control is
applied, while extract of Sheesham, Acacia, Tobacco
and popular showed positive result in case of cob
length. Smaller cobs were produced in control (weedy
check).

Number of grains Cob™*

The number of grains is one of yield contributing
components of maize. The plant extracts proved
significant at p<o0.05. The Chemical application
resulted in maximum number of grains cob™ (392.12).
The plots treated with sunflower extract (375.18),
Sorghum (346.25) and Tobacco (335.28) and Popular
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(328.36) scored prominent number of grains after
Chemical application. The inhibition in number of
grains was occurred by Congress grass (281.06),
Draikh (286.50) and Eucalyptus (291.18) and
minimum number of grains was showed by Weedy
plots (272.14) (Table 1). Mahmood et al. (2015)
reported that the number of grains per cob was
significantly different by application of extract from
sunflower, sorghum, mulberry and Brassica on maize
crop for weed control. Cheema et al., (2003) also
reported that sonfab (sunflower water extracts) and
sorgab (sorghum water extract) in different
concentration have positive effect on number of

grains and grain yield and also suppress the weeds.

Biological yield (Kg ha)

The biological yield of maize in this experiment was
proved significant by analyzed data at p<0.05. The
most prominent biological yield was obtained in plots
treated with Chemical for weed control. But some
plant extracts like Sunflower (10014.40 Kg ha™),
Acacia (8608.19 Kg ha), Popular (8351.20 Kg ha™)
and Tobacco (8346.00 Kg ha™) also contributed in
accumulating dry matter partitioning of maize. Some
plant extracts like Congress grass (6908.70 Kg ha™),
Draikh (7091.33 Kg ha) and Eucalyptus (7103.28 Kg
ha) proved inhibitory action on biological yield of
maize when applied for weed control in maize (Table
1).The most reduction in biological yield was
accounted for weedy plots (6723.78 Kg ha?). The
supported results were found by Mahmood et al.,
(2015) who stated that biological yield was shown a
significant increase by the allelopathic impacts of
plant extract like Sunflower, Sorghum and Brassica by

suppressing the weeds.

Grain yield (Kg ha)

The grain yield of maize was experienced significant
when analyzed the data at p<o0.05. The Chemical
application for weed concealment achieved maximum
grain yield (4125.2 kg ha?) in maize under our
experiment. The plant extracts like sunflower
(3591.52 kg ha?t), Sheesham (3378.11 kg ha?),
Kortuma (3112.32 kg ha), Popular (3212.32 kg ha™),
and Tobacco (3210.39 kg ha?) have intermediate
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results. The reduction in yield was noticed in plots
where the extracts like Congress Grass (2521.18 kg ha-
1), Draikh (2626.42 kg ha™), Eucalyptus (2732.91 kg
ha?) and Neem (2817.20 kg ha?). The poorest
performance of grain yield (2241.32 kg ha?) was

noticed in the weedy plots.

The similar results was found by Mahmood et al,
(2015) who exclaimed that the combinations of
Brassica, Sorghum and Sunflower extracts enhanced
grain yield and it had a inverse relationship with weed
biomass. All herbal extracts have positive effect on
grain yield to maize but chemical control is best. This
might be due to effective weed control. So, maize
plants got maximum nutrition from available
resources of soil. Sunflower extract showed
statistically. Similar result as chemical control-From
their results, we can conclude that allelopathic plants
water extracts can utilize as weedicides to keep our

environment healthy and pollution free.

Conclusion

From this study, it is concluded that sunflower,
sorghum, Neem, Draikh, Congress grass can
effectively control weeds and having no pollution
effect on environment and crop. It is suggested that
studies of this nature might be continued using
different plant extracts from different crops. This type
of study could decrease the cost of production and
strengthen efforts into protecting environment on

sustainable basis.
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