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Abstract

A field study was carried out to estimate the allelopathic potential of sorghum
immature and mature plant extracts under various seed rates on weeds density and yield
of maize cultivar Dadu Maize-I. The experiment includes different weed control practices
i.e., control (No weeding), various levels of sorghum immature and mature plant extracts,
herbicides and hand weeding under various seed rates (20, 25, 30 and 35 kg per ha).
The results showed that various weed control practices demonstrated substantial
decrease in weeds and caused increase in kernel yield over control. The application of
sorghum immature extract @ 15 L per ha in combination with herbicide (Mesotrione
Atrazine) @ 1.0 L per ha decreased effectively weed density (m=2) and dry biomass (g m"
2) and resultantly produced superior growth and vyield traits particularly kernel yield (t
per ha) of maize. Sorghum mature plant extract @ 15 L per ha in integration with
herbicide (Mesotrione Atrazine) @ 1.0 L per ha ranked 2" in effectiveness of controlling
weeds as well as increasing maize kernel yield (t per ha). As the effect of seed rates is
concerned, the least weed density (m=2) and greatest kernel yield (t per ha) were noticed
in seed rate 35 kg per ha, but optimal kernel yield (t per ha) was record in seed rate 30
kg per ha. Hence, the results suggested that combination of plant extracts and herbicide
at reduced doses-controlled weeds efficiently and optimum enhancement in kernel yield
of maize at a seed rate 30 kg per ha.
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Introduction

Maize (Zea mays L.) is an
important cereal crop in Pakistan (Jan et
al., 2021). It occupies valuable position
in agriculture because it has more
potentiality for grain yield and it has
short growth period (Ahmad et al.,
2018). Maize is the main and important
resource of fodder, food and it is used as
multipurpose. It is being cultivated in
spring as food purpose and in summer
for fodder purpose throughout world.
Because of this, the demand of maize is
increasing rapidly as human population
and livestock industry increased
significantly. Additionally, oil industries
are also in demand of bringing more
area under cultivation of maize crop.
Due to its short duration growth habit
and multipurpose uses, farmers also
prefer to grow maize to earn maximum.
Maize can be grown in diverse climatic
conditions, but it is very complex to low
humidity and high temperature and
ultimately cause reduction in grain yield
(Hashim et al., 2013).

Weeds are one of the significant
factors that limit the crop productions as
they compete with main crop for
moisture, sunlight, space, and nutrients.
It is well documented that initial growth
and adaption of broader space favours
the weeds to grow expensively in the
field (Asad et al., 2019). In contrast to
environmental effects, weeds are also
major sources of yield losses in maize
crop (Rajcan and Swanton, 2001). In
addition, weeds also interfere with crop
plants through allelopathy (Kandhro et
al., 2016). However, Karki et al. (2010)
reported the 48% reductions in the grain
yield of maize due to the weed invasion
in field and further such losses depend
on the types of weeds being grown in

field. Sharma and Singh (2011)
concluded that competition of weeds and
crops for water, nutrients and other
growing aspects and in lack of an
effective weed controlling measures
weeds remove large quantity of applied
nutrients resulting in more damage yield.
Weeds may also lead to higher cost in
agriculture production. Small holder
farmers spend 50-70% of their total
farm labor economical on suppress to
weeds which is mostly by hoe-weeding
(Gianessi and Williams, 2011).
Allelopathy is one of the
environment friendly and reasonable
approaches for weed management
(Chopra et al., 2017). Many recent
research studies have revealed that
noxious weeds can be controlled by
using extracts of allelopathic plants
(Javaid and Khan, 2020). Allelopathy
refers to releasing of chemicals by plant
inhibiting the crop growth and
development of main crop. It is a
mechanism in which chemical produced
by weed plants may increase or
decrease the associated plant growth
(Weston and Duke, 2003). The term
allelopathy refers to the interaction
between plants and microorganisms as
the effects of one plant to other plant
through release of chemicals in
environments (Weston et al., 2013).
These allelochemicals can efficiently be
used as to control weeds by planting
allelopathic in  intercropping, crop
rotation, mulching (Farooq et al., 2020).
These plants show repressive or seldom
stimulatory effects on the germination
and growth of the other plants in the
immediate vicinity (Cheema et al., 2013).
The allelopathic potential of various
crops has been identified and used by
previous researchers (Cheema et al.,
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2009; Mushtaq et al., 2010).

Sorghum is one of the most
powerful  allelopathic crops  which
contains several phytotoxic chemicals
(Mahmood, 2003). These compounds
are the highly water soluble and can be
released through the root exudation,
from plants via rain and through
breakdown of residues (Deka et al.,
2011). Sorghum releases sorgoleone,
benzoquinone, numerous phenolic, and
cyanogenic glycoside allelopathic
compounds that actively reduce the
growth of nearby plant species (Weston
et al., 2013) and affect the germination
of seeds (Hozayn et al., 2011) due to
highly allelopathic nature. Allelopathy
has been effectively utilized to control
weeds in various crops including maize
fields. Weed density and biomass is
reduced significantly by using allopathic
crops and weeds (Javaid et al., 2010).
The use of the sorghum as allelopathic
crop for suppression of weeds is
potentially important with regards to the
crop productivity, management of
ecosystem stability and conservation of
genetic diversity (Nouri et al., 2012).
However, sorghum material can be used
in different ways to control weeds such
as surface mulch (Cheema et al., 2004),
spray of aqueous extracts (Cheema et al.,
2002) crop rotation (Narwal, 2000).
Foliar spray of sorghum extract reduced
the density and dry weight of purple
nutsedge by 44% and 67% and
increased maize grain yield up to 44%
(Cheema et al., 2004).

High seed rate is an important
approach which helps to increase plant
population and crop competitiveness
against the weeds. More seeding rate
generally produces dense plant stand
and allows the crop to compete well with

weeds (Chauhan and Johnson, 2011).
Gill (2008) stated that seed rate
facilitates quick canopy closure that
helps the suppression of weeds more
effectively. However, low seed rate
plants usually take extra time to near
their canopy which favors the weeds to
grow (Arce et al., 2009). Gill (2008)
reported more seeding rates helps fast
canopy closure which facilitates to
decrease weeds more effectively.
Numerous studies have been published
indicating  that
competitiveness is an important goal
while weed control practices. This can be
accomplished by reduction of the crop
space, adequate seed rate, change of
sowing methods, using weed exploitive
varieties and valuable applications of the
water and nutrients (Bastiaans et al.,
2008: Chauhan, 2020). Keeping in view
the facts stated above, this study was
conducted with the objectives; i.) to
examine the weed management under
allelopathic effect of sorghum and ii.) to
determine the best treatment for
obtaining enhanced yield of maize.
MATERIALS AND METHODS

To examine the weed inhibition and yield
improvement in maize through
allelopathic action of sorghum immature
and mature plant extract in combination
with seed rates, the study was laid out
at Agriculture Research Center,
Tandojam, Pakistan in spring 2019 and
2020. The design of experiment was
randomized complete block design
having factorial arrangements, three
replications and net plot size of 5 x 4 m
(20 m?). The seed of maize variety Dadu
Maize-I was used for sowing purpose.
The texture of soil appeared silty clay
loam, with limited nitrogen (0.021%),
low organic matter (0.42%) and high in

increase in  crop
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pH (8.24). The various seed rates (20,
25, 30 & 35 kg ha'!) were tested against
various weed control practices, no
weeding, Sorghum immature and
mature plant extracts at 15 L per ha
alone and combined with reduced doses
of herbicide, Herbicide (Mesotrione
Atrazine 48 SC) at 2 L per ha and Hand
weeding twice. Nitrogen and phosphorus

Weed density (m=2) =

were applied at recommended dose of
25-50 kg ha't in urea and DAP form.
Weed and crop observations

Weed density (m™2): Weeds were
counted at 60 days after sowing (DAS).
A wooden frame of one meter square
was utilized to note total number of
weeds per meter square.

Total No. of weeds (m=2) for given treatment

Weed dry biomass (g m™2): The weed
dry biomass was collected from 3
locations of every unit. Weeds were
harvested at floor level and dried up
through oven for 48 hours at 70 °C to
note dry weed weight.

Crop stand (m™): To record this

No. of replications

observation crop plants were counted
per square meter from three locations of
each treatment and averaged.

Leaf area index: The data of leaf area
index was noted from selected 5 plants
when crop was in peak vegetative
growth by the formula:

Leaf area index = Leaf area per plant (cm?2)

Kernel rows per cob: At the time of
maturity, Kernel rows per cob were
count from selected plants and average
calculate.

Seed index (1000-kernel wt., g): A
sample of thousand kernels were taken
from each plot and weight on an electric

Ground area per plant (cm?)

balance.

Biological yield (t ha™t): Data of crop
biological vyield was noted as per
following formula:

Biological yield = Biological yield plot* (kg) + Area of plot (m?) x 10000 + 1000

Kernel yield (t per ha) Data regarding kernel yield of maize was noted from harvested

plants by using following formula.

Kernel yield (t ha!) = Kernel yield per plot (kg) + Area of plot (m?) x10000 + 1000

Metrological data

During experimental season the
metrological data of Tandojam 2 years
(2019 and 2020) were collected from
Metrological Observatory Station, DRIP,
1.

Tandojam. The information of
metrological data on monthly based for
February, March, April and May about
standard temperature (°C), rainfall (mm)
and humidity (%) are mentioned in Fig.
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Fig. 1: Meteorological data of Tandojam during crop season (2019 and 2020)

RESULT AND DISCUSSIONS

Weed density (m2)

Different weed control practices caused
substantial effect on weed density (m™)

Significant effects for interaction of weed
control practices x seed rates were also
observed for weed density. These results
are link with those of Cheem et al. (2004)

of maize in contrast to no weeding who recommended that sorghum
(Table 1). Integration of sorghum releases many allelopathic compounds
immature extract @ 15 L per ha + that influence the development of
herbicide (Mesotrione Atrazine) @ 1.0 L neighboring flora and they affect

per ha resulted in lowest (63.5 m™)
weed density followed by integration of
sorghum mature plant extract @ 15 L
per ha + herbicide (Mesotrione Atrazine)

germination of seeds (Hozayn et al.,
2011). Weed density reduced in the
range of 19 to 49 % by using allopathic
plants (Mushtaq et al., 2010). Higher

@ 1.0 L per ha with weed density of seeding rate helps to increase crop
81.8 m=2. However, highest (171.5 m2) competitiveness against weeds
weed density was noted in No weeding. (Chauhan and Johnson, 2011).

Seed rates also significantly affected the
weed density. The seed rate @ 35 kg per
ha provided least (113.9 m2) weed
density whereas seed rate of 30 kg per
ha trailed in effectiveness resulting in
114.2 weeds m=2 having non-significant
statistical differences with each other.

Increased seed rates decreased weed
Reduce weed density with
increasing seed rate might be due to
competition from crop plants space,
nutrients, moisture and solar energy
(Jhala et al., 2008).

count m=,

Table 1: Weed density (m2) and weed dry weight (g m2) in maize as affected by

sorghum extract under various seed rates

Weed Practices| Weed density (m2) Mean | Weed dry biomass (g m™2) | Mean
(w) Seed rates (kg / ha) Seed rates (kg / ha)

20 25 30 35 20 25 30 35
No weeding 1784. 173.9|168.8|168.3 17a1.5 532.2(513.2| 494.2 | 475.2 50;'7
SIPE (15L / ha) | 142 |137.21132.5|132.3| 136.0 |[380.2|361.2| 342.8 | 323.2 | 351.7
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C C
ﬁ;")PE as v/ 1610' 155.4|149.8149.5 15b3'7 456.2437.2| 418.2 | 399.2 425'7
:ae)rb'c'de 2L/ 1%5' 101.6| 96.0 | 95.3 | 99.9 e |228.2(209.1| 190.4 | 171.1 193'6
HW (30 & 55| 123. 117.9 275.7
DAS) 5 |119.1]114.4|114.2| 771" |304.2|285.2| 266.6 | 247.2 | </

SIPE (15 L /ha)
+ Herbicide (1 L|69.4| 65.1 | 59.9 | 59.5 |63.5¢g| 76.1 | 58.3 | 38.3 | 25.8 |49.6 g
/ha)

SMPE (15 L /

ha)
+ Herbicide (1 L 87.6| 83.6 | 78.2 | 77.9 |81.8f|152.1|133.1| 114.1 | 95.1 |123.6f
/ha)
123.1119.4(114.2|113.9 304.2|285.3| 266.2 | 248.1
Mean - -
3a b C C a b C d
Variables P-Value SE LSD (5%) P-Value SE LSD (5%)
Weed Practices 0.0000** | 0.2606 0.5226 0.0000** 0.4521 0.9064
Seed rates 0.0000** | 0.1970 0.3950 0.0000** 0.3417 0.6851
W xS 0.0001** | 0.5213 1.0451 0.0002** 0.9041 1.8127

NW=No weeding, SIPE=Sorghum immature plant extract, SMPE=Sorghum mature plant
extract, HW=Hand weeding, NS= Non-significant at Po.os: *= Significant at Po.os; **=
Significant at Po.o1.

Weed dry biomass (g m2) documented for weed dry biomass.

All treatments significantly decrease
weed biomass compared with No
weeding (Table 1). The data revealed
that the mixture of sorghum immature
extract @ 15 L per ha + herbicide
(Mesotrione Atrazine) @ 1.0 L per ha
provided reduced (49.6 g m-2) weed dry
weight followed by incorporation of
mature sorghum extract @ 15 L per ha +
herbicide (Mesotrione Atrazine) @ 1.0 L
per ha resulting in 123.6 g m™2 weed dry
biomass against weed dry of 503.7 g m™
documented in no weeding. Seed rates
also significantly affected the weed dry
biomass. The seed rates 35 kg hat
distinguished the minimum (248.1 g m™2)
weed dry biomass followed by seed rate
30 kg hatl with 266.2 g m=2 while
maximum (304 g m=2) weed dry biomass
was noted in seed rate 20 kg ha.
Substantial interactive effect of weed
control practices x seed rates was also

These results concur to the previous
studies (Cheema et al., 2004; Khaliq et
al., 2012) who described that combine
application of extracts with decreased
dose of herbicide effectively suppressed
weeds and better growth and vyield of
maize. Mahmood (2009) suggested that
allelochemicals found in  sorghum
residues inhibited weeds more effectively,
and resultantly maize growth, vyield
contributing characters and vyield was
enhanced due to less opposition of
weeds with main crop for inputs.
Improved crop population had strong
and constant negative effects on weed
dry weight. Crop-weed competitiveness
is effect by the source availability like
mineral nutrient status of soil and the
evidence of major nutrients by weeds
might be an important tool in application
of fertilizers (Yadav et al., 2001)
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Crop stand (m-2)

Various weed control practices reflected
a positive influence on crop stand of
maize (Table 2). The maximum (7.7 m™2)
crop stand was noted under the mixture
of sorghum immature extract @ 15 L ha"
! + herbicide (Mesotrione Atrazine) @
1.0 L per ha trailed by integration of
sorghum mature extract @ 15 L hat +
herbicide (Mesotrione Atrazine) @ 1.0 L
ha! with 7.4 m=2 crop stand. However,
minimum (5.4 m=) crop stand was
found under No weeding. Among seed
rates, 35 kg per ha yielded maximum

519

(7.5 m™2) crop stand. Seed rate 30 kg
per ha proved 2" in performance
resulting in statistically equal crop stand
(7.3 m?2). Remarkable effect of
interaction of weed control practices x
seed rates was noted for crop stand (m-
2). The extracts of different allelopathic
crops determinant considerable in
growth and development of summer
weeds (Kandhro et al.,, 2015). Our
findings are in concurrence with
Stougaard and Xue (2004) who
concluded that seeding rate was more
important for increasing crop density.

Table 2: Crop stand (m™) and leaf area index of maize as affected by sorghum extract

under different seed rates

Weed Practices Crop stand (m™2) Mean Leaf area index Mean
(w) Seed rates (kg ha) Seed rates (kg ha™)

20 | 25 30 35 20 25 30 35
No weeding 4.5 | 4.8 | 6.0 6.2 | 54e | 0.5 0.5 0.5 0.5 | 0.6g
SIPE (15 L hat) 49 | 5.1 6.7 6.9 5.9d 1 1.1 1.2 1.2 l.1e
SMPE (15L hat!) [ 48 | 49 | 6.1 6.3 |5.5de| 0.8 0.8 1 1.1 09f
{")e"b'c'de (2Lha’) 5, 68| 80 |82 |71b| 1.4 | 1.5 | 16 | 1.7 | 1.6¢
ngS) (30 & 55 5.2 | 6.6 7.5 7.7 6.8 c 1.3 1.3 1.4 1.5 1.4d
SIPE (15 L ha)
+ Herbicide (1 L 6.8 | 7.2 | 8.3 85 | 7.7 a 2 2 2.2 2.2 2.1a
ha)
SMPE (15 L / ha)
+ Herbicide (1 L| 6.3 | 6.9 | 8.2 84 |74a | 1.8 1.8 1.9 2 1.9b
ha)
Mean 5.4d|6.0c|7.3b|7.5a - 1.3c|13c|14b|1l5a -
Variables P-Value SE LSD (5%) P-Value SE LSD (5%)
Weed Practices 0.0000** | 0.1704 0.3417 0.0000%** 0.0305 0.0611
Seed rates 0.0000** | 0.1288 0.2583 0.0000%** 0.0230 0.0442
WxS 0.1665 0.3408 0.6834 0.0000** 0.0609 0.1221

NW=No weeding, SIPE=Sorghum immature plant extract, SMPE=Sorghum mature plant

XK —

extract, HW=Hand weeding, NS= Non-significant at Po.os; *= Significant at Po.os; =

Significant at Po.o1.

Leaf area index

This data (Table 2) revealed that various
weed control practices significantly
improved leaf area index of maize as
compared to no weeding. The data of
leaf area index was noted high (2.1) in

plot

under

combined

application of

sorghum immature plant extract @ 15 L
ha'! + herbicide (Mesotrione Atrazine 1.0
L ha'l) followed by integration of
sorghum mature plant extract @ 15 L
ha'! + herbicide (Mesotrione Atrazine 1.0
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L ha'!) and (1.9) & low (0.6) was noticed
in no weeding. The data of the effects of
seeding rates applications on leaf area
performance showed that increasing
sowing density from 20 to 35 kg ha
showed increasing trends of leaf area
index from 1.3 to 1.5, respectively.
Significant differences among leaf area
indexes were noted by weed control
practices x seed rates interaction. This
may be found by reduce light interface
and net assimilation rate depending on
precise plant morphology. Significant
interaction of weed control practices x
seed rates were also observed for leaf

area index. Valadabadi and Farahani,
(2010) stated that maximum
physiological development indices are

achieved under more plant population
because photosynthesis better by
growth of leaf area. Growing plant
compression enhanced leaf area index
on account area engaged by green
canopy of plants per unit area, more
capture of solar radiation within the
canopy and accumulation of dry biomass
(Sharifi and Namvar, 2016).

Kernel rows per cob
The data (Table 3) regarding kernel rows
cob! showed significant effect of weed

Allelopathic Impact of ....

control practices. Integration of sorghum
immature plant extract @ 15 L hat +
herbicide (Mesotrione Atrazine 1.0 L ha')
gave significantly highest kernel rows
cob! 15.2 followed by integration of
sorghum mature plant extract @ 15 L
ha! + herbicide (Mesotrione Atrazine) @
1.0 L ha?'! which produced (14.7)
whereas lowest (10.0) kernel rows cob!
were obtained in no weeding. It is also
noticeable that seed rates influenced
significantly on kernel rows per cob. The
seed rate 20 kg ha'! produced more
(13.8) kernel rows cob followed by
seed rate 25 & 30 kg ha! with 13.2 and
12.3 kernel Nonetheless,
least 11.9 kernel rows cob™ were noted
in seed rate 35 kg hal. The interface of
weed control practices x seed rates
were found noteworthy for kernel rows
per cob. Amiri et al. (2014) described
that plant population had a substantial
effect on kernels per cob. The kernel
per cob reduced the
interference period enlarged. Increase in
kernel per cob at lower plant density
might be due to lesser opposition that
energy and nutrient to allow plants more
photosynthesis into sink (Sharifi et al.,
2009).

rows cob,

rows weed

Table 3. Kernel rows cob and seed index (g) of maize as affected by sorghum extract

under different seed rates

Kernel rows cob! |Mean| Seed index (1000-kernel |Mean

Weed Practices (W) wt., g)

Seed rates (kg ha') Seed rates (kg ha')

20 | 25 30 | 35 20 25 30 35
No weeding 10.310.2| 10.0 | 9.6 |10.0g|211.3|208.3|207.5| 203.0 2097'5
SIPE (15 L hat) 13.2112.5| 10.4 | 10 |11.5e|259.5|244.7|240.3| 237.1 24e5.4
SMPE (15 L ha™t) 11.810.6| 10.3 [ 9.9 |10.7 f{234.5|220.5|218.2| 220.2 22?'3
Herbicide (2 L ha') | 15.1|14.8| 13.5 |13.1|14.1 c|312.2|298.3|284.6| 286.4 295'4
HW (30 & 55 DAS) |14.4|13.6| 12.7 |12.3|13.3d|289.1/280.4|271.4| 261.8 |275.7
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SIPE (15 L ha) 33

+ Herbicide (1 L|16.4|15.6| 14.6 |14.1/15.2 a|355.8|342.0|319.6| 316.5 7>

ha™t)

SMPE (15 L ha) 2163

+ Herbicide (1 L ha'| 153 [14.8| 14.5 [14.2|14.7 b| 328.7|318.2|311.4| 307.1 >

)

Mean 13.8[13.2] , 5 [11.9] _ |284.4|273.2[264.7| 0, o | _

a b C a b C

Variables P-value SE LSD (5%) P-value SE LSD (5%)

Weed Practices  |2'2290| 0.1877 | 0.3763 | 0.0000%* | 2.7266 | 5.4664

Seed rates 0.00001 1419 | 0.3695 | 0.0000%* | 2.0611 | 4.1322

WxsS 0.05761 03754 | 0.7527 | 0.0137** | 5.4531 | 10.933

NW=No weeding, SIPE=Sorghum immature plant extract, SMPE=Sorghum mature plant
extract, HW=Hand weeding, NS= Non-significant at Po.os; *= Significant at Po.os; **=

Significant at Po.o1.

Seed index (1000-kernel wt., g)

The cooperation of immature sorghum
plant extract @ 15 L ha! + herbicide
(Mesotrione Atrazine) @ 1.0 L hat
revealed significantly greatest seed
index of (333.5 g). The integration of
sorghum mature plant extract @ 15 L
ha! + herbicide (Mesotrione Atrazine) @
1.0 L ha! followed and created seed
index of 316.3 g and lowest (207.5) g
seed index was achieved in no weeding.
Seed
seed rates effects. Seed rate 20 kg per
ha resulted in more seed index (284.4 g)
followed by other seed rates which
produced seed index of 273.2 and 264.7
g. However, less 261.7 g seed index was
observed in seed rate 35 kg hat. The
connection of weed control practices x

index was significant regarding

seed rates were found substantial for
seed index (Table 3). Thousand kernels
weight decreased as the weed
interference period increased (Gozubenli
et al., 2004).

Biological yield (t per ha)

The control practices gave
prominent (P<0.05) results for biological

weed

yield of maize (Table 4). The more (17.6
t ha!) biological yield was found under
the association of sorghum immature
plant extract @ 15 L ha! + herbicide
(Mesotrione Atrazine) @ 1.0 L hat
followed by integration of sorghum
mature plant extract @ 15 L ha! +
herbicide (Mesotrione Atrazine) @ 1.0 L
ha resulting in 17.2 t per ha and lowest
14.5 t ha' biological
achieved in no weeding. Seed rate 35 kg
per ha provided maximum (16.5 t ha'l)
biological yield as compared to other
seed rates such as 20, 25 and 30 kg ha
(15.8, 16.2 and 16.5 t hatl). The
interactive effects of control
practices x seed rates were found
significant for biological yield t per ha.
These findings are equal to Khaliq et al.
(2012) who reported that combined
application of extracts with reduced dose
of herbicide effectively suppressed
weeds and improved growth and vyield of
maize.

production was

weed
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Table 4: Biological yield (t ha!) and kernel yield (t hat!) of maize as affected by
sorghum extract under different seed rates

. : : - : -1
Weed Practices Blologlcally)neld (t ha- | Mean Kernel yield (t ha?) Mean
(W) Seed rates (kg ha) Seed rates (kg ha')
20 | 25 | 30 | 35 20 [ 25 | 30 | 35
No weeding 13.6114.7114.7 | 14.9 |[14.5¢g| 4.1 4.1 4.2 4.3 | 4.2¢9
SIPE (15 L ha') |15.8|15.3|15.8] 16.3 |15.8e| 4.7 | 5.2 | 53 | 5.1 | 5.1e
SMPE (15 L ha') |13.8|15.2|15.4| 15.7 | 14.9f| 4.6 | 4.7 | 4.8 | 5.1 | 4.8f
'[;erb'c'de (2L ha’ 6 5116.8/16.9| 17.0 |16.8¢c| 5.7 | 6.1 | 6.4 | 6.5 | 6.2¢
ngs) (30 & 55 ,63/16.7]16.9| 16.6 |16.6d| 54 | 5.7 | 58 | 6.0 | 5.7d
SIPE (15 L hal)
+ Herbicide (1 L|17.4|17.5|17.6| 17.8 |17.6a| 6.4 | 66 | 6.9 | 7.1 | 6.8a
ha)
SMPE (15 L / ha)
+ Herbicide (1 L|16.9|17.6|17.2| 17.2 |17.2b| 6.2 | 6.3 | 6.4 | 6.5 | 6.4b
ha)
Mean 15C'8 16C'2 1%5 16.5a - 53d|55c|57b|58a -
Variables P-Value SE LSD (5%) P-Value SE LSD (5%)
*
Weed Practices | 2'99%0%| 0.0387 | 0.0776 | 0.0000%* | 0.0339 | 0.0680
*
Seed rates 0.0000%1 0292 | 0.0586 | 0.0000%* | 0.0256 | 0.0514
b3
WxsS 0.0000%1 0774 | 0.1551 | 0.0002%* | 0.0678 | 0.1360

NW=No weeding, SIPE=Sorghum immature plant extract, SMPE=Sorghum mature plant
extract, HW=Hand weeding, NS = Non-significant at Po.os; *= Significant at Po.os;

**= Significant at Po.o1.

Kernel yield (t ha™)

This (Table 4) revealed that various
control treatments seriously
improved seed yield attributes of maize
in contrast to no The
compound of sorghum immature plant
extract @ 15 L ha' + herbicide
(Mesotrione Atrazine) @ 1.0 L hat
considerably produced more kernel yield
(6.8 t ha?) followed by integration of
sorghum mature plant extract @ 15 L
ha! + herbicide (Mesotrione Atrazine) @
1.0 L ha subsequent in (6.4 t ha?).
Nevertheless, lowest (4.2 t ha') kernel
yield was noticed at no weeding. Kernel
yield was also significantly influenced by
seed rates. The seed rate 35 kg per ha
produced greater (5.8 t ha') kernel

weed

weeding.

yield followed by seed rates 25 and 30
kg per ha with 5.5 and 5.7 t per ha and
lesser (5.3 t ha'!) kernel yield was noted
under seed rate 20 kg per ha. Significant
interactive effects of control
practices x seed rates were found for
kernel yield (t ha'). Combined utilization
of allelopathic plants extracts is more
helpful for controlling
compared to alone (Nouri et al., 2012).
Weed control through allelopathic plant
extract, enhanced seed yield of different
crops from 15 to 25% (Cheema et al.,
2013). Our findings are in concurrence
with Stougaard and Xue (2004) who
concluded that plant population was
more compulsory for suppression weeds
development for getting better grain

weed

weeds as
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yield. Increasing seed rate from 175
plants m2 to 280 plants m=2 improved
crop production 12%. Hight plant
density increased financial vyield and
prevented the growth of other plants
(Amiri et al., 2014). Gozubenli et al.
(2004) reported that grain vyield
increased as density increased up to 9
plants m=2. Similarly, Ahmed et al. (2014)
concluded that increasing seeding rates
can defeat weed growth and increase
grain yield.

Conclusion

The results of present
suggested that integrated application of
sorghum immature plant extract @ 15 L
ha! with 50% reduced dose of herbicide
(Mesotrione Atrazine) @ 1.0 L hat
controlled weeds and enhanced maize
kernel yield remarkably. Amongst seed
rates, 30 kg per ha was found
appropriate for controlling weeds and
obtaining optimal kernel yield of maize.
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