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Abstract | Although commercial herbicide are very effective in controlling weeds but their continuous
use causes toxicity and develop resistance in weeds and pollute underground drinking water. Alternative
environmental friendly methods are needed to explore possibility of weed control and enhance crop yield.
Sorghum extract and their application times on weed dynamics, phenology and leaf tracts of variety Atta Habib
was sown at the Research Farm of Agronomy, The University of Agriculture Peshawar, Pakistan throughout
2015-16. Used of sorghum extract with three concentrations (1:3, 1:4, 1:5), weedicide (affinity) with three
different levels (1/3,1/ 2, 2/3 of the recommended dose) and 3 times of application (emergence, tillering,50%
at emergence + fifty percent at tillering). Herbicide sole, weeded by hand and un weeded plots used for
comparison. Results showing that concentration of sorghum and appliance point considerably increased days
to heading, anthesis, physiological maturity, area of flag leaf, tillers number m™ and spikelets per spike and
decreased weed density in wheat. Sorghum extract sprayed at 1:3 gave more days to anthesis (123.4), days
to physiological maturity (155.0) and sorghum concentration applied at 1:4 gave significantly more tillers
m™ (194.5) and more spikelets spike™ (21.0). Sorghum extract concentration with combination of weedicide
sprayed at tillering stage gave less number of weeds (76), minimum weed fresh weight (170) and dry weight
(132), increased days to heading (116.5), increased days to anthesis (123.0), increased days to physiological
maturity (154.4), maximum number of tillers m2(192.6) and more number of of spikelets spike™ were found
when treatments applied 50% at emergence + 50% at tillering or tillering stage. Days to heading were found
non-significant. It is concluded that sorghum extract concentration 1:4 with 988g ha! of weedicide affinity
applied at tillering stage is recommended for high days to heading, anthesis, physiological maturity, amount
of tillers, area of flag leaf and more spikelet’s spike™ of wheat crop.

Received | October 02,2018; Accepted | November 27,2018; Published | January 15,2019

*Correspondence | Asim Muhammad, Department of Agronomy, The University of Agriculture, Peshawar, 25130, Khyber Pakhtunkhwa,
Pakistan; Email: asimmuh@®aup.edu.pk

Citation | Misbahullah, S.K. Khalil, A. Muhammad, A. Tabassum and S. Fahad. 2019. Weed density, phenology, tillers and flag leaf area of wheat
affected by sorghum extract concentration in combination with herbicides and application time. Pakistan Journal of Agricultural Research, 32(1):
124-133.

DOI | http://dx.doi.org/10.17582/journal.pjar/2019/32.1.124.133
Keywords | Wheat, Sorghum extract concentration, Herbicides, Application time, Weed density

Introduction wheat with production of 26.346 m tones with mean
yield of 2873 kg ha™. While in Province of KP, wheat

W’heat is an important food for most of the was sown on an area of 0.746 mh with production of
human and livestock in this world (Khan et  1.760 m tones. The average of wheat yield in Khyber

al., 2009). 9.170 mh of area was cultivated under ~Pakhtunkhwa was 2359 kg ha™ (IMINFS and R,2014).
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In Pakistan, due to weeds create serious issues for
production of crops, management of weed is ignored
because of less knowledge and weak financial status.
For better production of crop, poor farmers cannot
have enough money for the cost of weed management
practices. In the result weeds adversely affect the
quality and production of seeds and maximize costs
for production, due to which high economic losses.
Some of the noxious species of weeds might be a
potential threat to crops, distribution of moisture,
space, sunlight and nutrients (Elahi et al., 2011).
Weeds have the potential to compete with crops
for water, nutrients, carbon dioxide, solar radiation,
and space. Grain yield losses in wheat by weeds are
accountable for 30% in Pakistan which annually
amount of Rs. 1150 million (Ahmad et al., 1991).
Quality and yield of crops are affected by weeds and
need extremely cost in the production of food (Blair
et al., 1992). Consequently, weeds control is essential
and important for higher production of crops.

Allelopathy is an environmental friendly, natural,
low-priced to manage density of weeds and enhance
production of crop. Ahmad et al. (1991) concluded
that sorghum crop is highly allelopathic in nature and
successfully used to handle weeds in irrigated wheat
without adversely affect of crop. Mature sorghum
plants contains 9 chemicals which are soluble in
water (Cheema, 1988). Cheema and Khaliq (2000)
used water extract of mature sorghum plants and
resulted that 35-40% weeds are reduced due to water
solution spray and increased wheat production to 35-
40%. At very low concentration of sorghum roots,
the growth of various weed species are reduced (Roth
et al., 2000). Strong potential offered by allelopathic
crops for cultivars expansion and suppressed weeds
(Weston and Duke, 2003). Losses of yield of wheat
due to weeds and the importance of allelochemicals
in management of weeds, field experiment was
conducted in climatic condition of Peshawar region.

Materials and Methods

Experimental site

A field trial was carried out at Agronomy Research
Farm, The University of Agriculture Peshawar,
Pakistan in cool season 2015-16. An experiment was
carried out in RCBD (randomized complete block
design) with 3 replications. Size of the plot was 3 m x
1.8 m. Every plot were consist of 6 rows with row to
row distance of 30. 120 kg ha™ was the rate of the seed.

N and P fertilizers was applied @ 100 and 90 kg ha™.
Phosphorus was applied as basal dose while nitrogen
was applied in split application of 2. Dissimilar
application of sorghum herbage were applied i.e C1:
1:3 (1 kg sorghum plant herbage+3 liters of water),
C2: 1:4 (1kg sorghum plant herbage+4 liters of water),
C3: 1:5 (1kg sorghum plant herbage+5 liters water)
with herbicide ratios i.e HB, (1/3 of the recommended
rate), HB, (1/2 of the recommended rate) and HB,
(2/3 of the recommended rate). Different sorghum
herbage and herbicides concentrations were applied
at emergence, tillering begins and Half at emergence
+ half at tillering begins stages of wheat crop.

Data collection

Days to heading and anthesis data were calculated
by counting the days from sowing to the date when
80% plants complete heading and anthesis stages,
respectively in every subplot. Days to physiological
maturity data were observed by counting the days
from sowing to physiological maturity. Number of
tillers were recorded by counting the numbers of
tillers in central three rows of each sub plot, and was
converted into numbers of tiller m using the formula.
No. of tillers counted.

Tiller mi? = —cmmeeee w1
R-R x No. rows x row length

Flag leaf was measured lengthwise and widthwise at
the broadest point. Flag leaf area was measured as
the product of length and width then multiplied by
0.75 (Francis et al., 1969). Five spikes were selected
randomly in each plot and then spikelets were
separated and counted. The mean value worked out
and record as number of spikelets per spike.

Results and Discussion

Days to heading

Days to heading was significantly influenced by C x
R interaction, control vs rest, hand weeding (HW) vs
weedicide (WS) and herbicide sole while, sorghum
concentration (SC), affinity ratio (AR), application
times (AT), C x T, C x R x T interactions and
weedicide sole vs ratio were found non significant
(Table 1). C x R interaction indicated that days to
heading increased with increase in weedicide afhnity
from 1/3 (670) to 988g at sorghum concentration
of 1:3 and 1:4. Thereafter days to heading decreased
with further increase of affinity to 1317g (Figure 1).
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Table 1: Days to heading of wheat as affected by sorghum water extract in combination with herbicide application time.

Afhnity concentration of sorghum  Application Time
(1.976 Kg ha') (kg) L' water Emergence (E) Tillering (T') 1/2atE +1/2 at T Mean
0.670 116.2 116.2 116.4 116.3
0.988 116.0 117.1 115.1 116.1
1.317 115.1 116.1 116.1 115.8
1:3 116.1 117.0 116.0 116.4
1:4 115.7 116.6 115.8 116.0
1:5 115.6 115.9 115.9 115.8
Mean 115.8 116.5 115.9
Control 120.00
Rest of treatments 116.05
Hand weeding 113.3
Weedicide 116.1
Weedicide sole 117.00
Ratio 116.05

Affinity recommended dose= 1.976 Kg ha™'; LSDmifor concentration= 0.80; LSDmifor application time= 0.80, LSD,

=f=Sorghum concentration (1:3)

== Sorghum concentration (1:4)

Sorghum concentration (1:5)

Days to heading
=
=
(=]
v

670 988 1317

Herbicides
Figure 1: Days to heading of wheat as affected by sorghum

concentration and weedicide interaction.

Similar increase in days to heading was noted at 1:5
sorghum concentration. Control vs rest gap showed
that less days to heading (116.05) were recorded from
rest while control plot took more days (120). Hand
weeded plots took less days (113.3) compared with
Weedicide treated plots (116.1). In weedicide vs ratio
contrast the manimum days to heading was obtained
from ratios (116.05) while weedicide treated plots
took highest days to heading (117). Days to heading
was significantly influenced by control vs. rest, hand
weeding vs. weedicide, herbicide sole, herbicide
sole vs ratio, C x R interaction, whereas sorghum
concentration, affinity ratios, application timing, C
x T, R x T, C x R x T interaction were found non-
significant. The control vs rest contrast indicated
that less days to heading were required from rest
(treated plot), while control plot (no treatment)
required more days. Hand weeded plots required
less days compared with weedicide treated plots. In

. 0s/0r ratio= 0.80.
weedicide vs ratio contrast, minimum days to heading
were required for ratios, while weedicide treated plots
took maximum days to heading. This might be due
to successful weed control in treated plots and hand
weeding plots because weed compete with crops for
resources like sunlight and nutrients. These outcome
are related with (Jabeen et al., 2011) who reported
early days to heading, followed by hand weeding
. It was concluded that plant height, spike length,
biological yield etc was increased due to application
of foliar sorghum extract (@ ratio of 1:5) in wheat
field, while weed density and weed dry weight were
decreased (Tabassum et al., 2018).

Days to anthesis

Daystoanthesisweresignificantlyeffected by Sorghum
concentration (SC), affinity ratio (AR), control vs. rest,
and hand weeding (HW) vs weedicide (WS), while
application times (AT), weedicide sole vs ratio and
all the interactions were found non significant (Table
2). More days to antheis were required by sorghum
concentration (1:3) while other concentrations (1:4,
1:5) required fewer days to heading. Affinity applied
at (988g) required more days to anthesis compared
with lower or higher dose. The control vs rest contrast
indicated that maximum days to anthesis (122.82)
were observed from rest, while control plot resulted
in fewer days (120.33). Hand weeded plots required
less days (119) compared with weedicide treated
plots (122.9). Data concerning days to anthesis was
significantly influenced by sorghum concentration
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Table 2: Days to anthesis of wheat as affected by sorghum water extract in combination with herbicide application

time.

Afhinity (1.976 Kg ha')’ concentration of sorghum Application Time

(kg) L water Emergence (E) Tillering (T') 1/2atE +1/2 atT Mean
0.670 122.6 122.8 122.7 122.7b*
0.988 123.2 123.3 123.6 123.4a
1.317 122.6 122.9 123.0 122.8b
1:3 123.2 123.1 123.8 123.4a
1:4 122.8 123.0 122.7 122.8b
1:5 122.3 122.9 122.8 122.7b
Mean 122.8 123.0 123.1
Control 120.33
Rest of treatments 122.82
Hand weeding 119.0
Weedicide 122.9
Weedicide sole 122.89
Ratio 122.95
Affinity recommended dose= 1.976 Kg ha'; LSD,, _for concentration= 0.56; LSD,, _for application time= 0.56, LSD, _for ratio= 0.56;

“Means within the same category followed by different letters are significantly different at P < 0.05 using LSD test.

(SC), affinity ratio (AR), control vs rest, hand weeding
vs herbicides, while application timing (AT), herbicide
sole vs ratio,C x R,C x T, R x T, C x R x T interaction
were found non-significant. More days to antheis
were required by sorghum concentration (1:3) while
other concentrations (1:4, 1:5) required fewer days
to heading. Affinity applied at (988g) required more
days to anthesis compared with lower or higher dose.
'The control vs rest contrast indicated that more days
to anthesis were obtained from rest, while control plot
resulted in fewer days. Hand weeded plots required
less days compared with weedicide treated plots. This
might be due to successful weed control in treated
plots and hand weeding plots because weed compete
with crops for resources like sunlight and nutrients.
Results are in line with (Nikneshan et al., 2011) who
suggested maximum days to anthesis with herbicides
application followed, by hand weeding . Same results
were were reported by Suthep et al. (2001).

Days to physiological maturity

Days to physiological maturity were appreciably
inclined by sorghum concentration (SC), affinity ratio
(AR), rest vs control, HV vs weedicide (WS) and
weedicide sole vs ratio, while application time (AT)
and all interactions were found non significant (Table
3). Higher sorghum concentration (1:3) required
more days to maturity (155.0) compared with other
concentrations of 1:4 or 1:5. Low affinity dose (0.670
Kg ha™) required more days to maturity compared
with higher dose (0.988 K¢ ha™) The control vs rest

line indicated that less days to physiological maturity
(154.24) were required from rest, while control plot
required more days to maturity (156.33). Hand weeded
plots took less days (151.7) compared with weedicide
treated plots (154.3). In weedicide vs ratio contrast
the maximum days were required by ratios (154.47)
while weedicide treated plots took fewer days (153).
Significant variation in days to physiological maturity
was noted in response to sorghum concentration,
affinity ratio, control vs rest, hand weeding vs.
weedicide, herbicide sole vs ratio and herbicide,
whereas application timing (AT), C x R, C xT, R x
T, C x R x T interaction were found non significant.
Higher sorghum concentration (1:3) required more
days to maturity compared with other concentrations
of 1:4 or 1:5. Low affinity dose required more days to
maturity compared with higher dose. The control vs
Rest contrast indicated that less days to physiological
maturity were required from rest (treated-plot), while
control plot (no treatment) required more days to
maturity. Hand weeded plots took less days compared
with weedicide treated plots. In weedicide vs ratio
contrast the maximum days were required by ratios
while weedicide treated plots took fewer days. This
might be due to successful weed control in treated
plots and hand weeding plots because weed compete
with crops for resources like sunlight and nutrients.
Quicker maturity was gained by treated and hand
weeding plots. Arif et al. 2015 also reported quicker
days to maturity with herbicide sole by hand weeding.
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Table 3: Days to physiological maturity of wheat as affected by sorghum water extract in combination with herbicide

application time.

Afhinity (1.976 Kg ha')’ concentration of sorghum  Application Time

(kg) L water Emergence (E) Tillering (T') 1/2atE +1/2 atT Mean
0.670 154.7 154.3 155.7 154.92*
0.988 153.7 154.3 154.1 154.0b
1.317 154.7 154.6 154.2 154.5ab
1:3 154.7 154.8 155.6 155.0a
1:4 154.2 154.3 154.1 154.2b
1:5 154.1 154.1 154.3 154.2b
Mean 154.3 154.4 154.7
Control 156.33
Rest of treatments 154.24
Hand weeding 151.7
Weedicide 154.3
Weedicide sole 153.00
Ratio 154.47

“Affinity recommended dose= 1.976 Kg ha'1; LSDOOif'or concentration= 0.65, LSD

) m.for application time= 0.65, LSD(N);/FOF ratio= 0.65;

“Means within the same category followed by different letters are significantly different at P < 0.05 using LSD test.

Number of tillers m™

Number of tillers m™ was significantly altered by
sorghum concentration (SC), affinity ratio (AR),
application times , control vs. rest, hand weeding
vs weedicide (WS) and C x R, C x T, R x T, C x
R x T interactions were found significant whereas,
weedicide vs ratio was found non-significant (Table
4). Lower concentration of sorghum (1:5) response in
minimum number of tillers (179.6) and (178.9) tillers
m~? while maximum number of tillers (194.5) were
obtained from 1:4 (1kg sorghum and 4 liter water)
sorghum concentration. Lower dose of affinity (670g)
produced less number of tillers (173.5). Number of
tillers increased with each increment of affinity and
more number of tillers (199.6) were recorded from
affinity applied at (988g). Thereafter number of tiller
decreased. 50% at emergence of sorghum herbage +
50% at tillering stage produced few number of tillers
(176.6) than sorghum applied at tillering stage C x
R contrast indicated that tillers m™ increased with
increase in weedicide affinity from 1/3 (670) to 988
at sorghum concentration of 1:3 and 1:4. Thereafter
number of tillers decreased with further increase
of affinity to 1317g. (Figure 2). C x AT interaction
showed that maximum number of tillers was noted
for both sorghum concentration (1:3 and 1:4) applied
at emergence and tillering stage (Figure 3). Thereafter
number of tillers decreased. R x T interaction showed
that number of tillers increased with increase in
weedicide affinity from 1/3 to 2 of full dose at tillering

(Figure 4). Thereafter number of tillers decreased
with increase of affinity to 2/3. C x R x T interaction
showed that maximum number of tillers was noted for
sorghum concentration (1:4) applied at tillering stage
at the recommended dose of affinity 988g (Figure 5).
Thereafter number of tillers decreased with further
increase in sorghum concentration and affinity
ratio. The control vs Rest contrast indicated that
more tillers (186.13 ) were obtained from rest while
control plot resulted in stunted plants (141.67). Hand
weeded plots produced more tillers (218) compared
with weedicide treated plots (185.1). In weedicide vs
ratio contrast the maximum tillers was obtained from
weedicide treated plots (191.67) while ratios treated
plots gives less number of tillers (184.3). Number of
tillers m was significantly influenced by sorghum
concentration, affinity ratios, application timing,
control vs. rest, hand weeding vs. weedicide, C x R, C
x T,R x T, C x R x T, whereas herbicide sole, herbicide
sole vs ratio interaction were found non-significant.
Maximum number of tillers m? was obtained from
sorghum concentration 1:4 (lkg sorghum and 3
liter water). Lower dose of affinity (670g) produced
less number of tillers. Number of tillers increased
with each increment of affinity and more number of
tillers were recorded from affinity applied at (988g).
Thereafter, number of tillers decreased. Sorghum
herbage applied 50% at emergence + 50% at tillering
stage produced less number of tillers than sorghum
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Table 4: Number of tiller m>? of wheat as affected by sorghum water extract in combination with herbicide application

lime.
Afhnity (1.976 Kg ha')’ concentration of sor-  Application Time
ghum (kg) L water Emergence (E)  Tillering (T') 1/2at E +1/2atT  Mean
0.670 170.7 184.9 164.9 173.5¢**
0.988 193.0 210.4 195.2 199.6a
1.317 188.0 182.3 169.6 180.0b
1:3 178.1 194.3 164.2 178.9b
1:4 192.2 202.2 189.1 194.5a
1:5 181.3 181.1 176.3 179.6b
Mean 183.9b 192.6a 176.6¢
Control 141.67b
Rest of treatments 186.13a
Hand weeding 218.0a
Weedicide 185.1b
Weedicide sole 191.67a
Ratio 184.33b

“Affinity recommended dose= 1.976 Kg ha''; LSD, _for concentration= 6.53, LSDamfor application time= 6.53, LSDamfor ratio= 6.53;

0.05.

“Means within the same category followed by different letters are significantly different at P < 0.05 using LSD test.
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Figure 2: Number of tillers m? of wheat as affected by sorghum

concentration and weedicide interaction.
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Figure 3: Number of tillers m? of wheat as affected by sorghum

concentration and application time interaction.

more tillers compared with weedicide treated plots.
In weedicide vs ratio contrast the maximum tillers
was obtained from weedicide treated plots while
ratios treated plots gives less number of tillers. This
might be due to reduce in weed density, that results in
minimum competition in wheat plant with weeds and

more availability of space, nutrients, light and water
etc. The reduction in weed density boosted number
of wheat plants m™. This result is in relation with
Anwar (2002) who reported highest number of tillers
with herbicide application. These results were also
reported by Jabeen et al. (2011) who observed notable
increased in number of tillers with allelopathic leaf
water extract of different plants.

230.0 4
==f==At Emergence

220.0 4

=fi=At tillering

210.0 4

200.0 A

190.0

Tillers m2

180.0 A
170.0

160.0 - l J-

150.0

670 988 1317
Herbicide

Figure 4: Number of tillers m™ of wheat as affected by application

time and weedicide interaction.

Flag leaf area (cm?)

Flag leat area was significantly influenced by Sorghum
concentration (SC), affinity ratio (AR), application
times (AT), control vs. rest and hand weeding (HW)
vs weedicide (WS) significantly affected flag leaf area
while, weedicide sole vs ratio and all the interactions
was found non significant (Table 5). Higher sorghum

concentration (1:3) resulted in smaller leaf area (17.3
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Table 5: Flag leaf area (cm?) of wheat as affected by sorghum water extract in combination with herbicide application

lime.
Afhinity (1.976 Kg  concentration of sor-  Application Time
ha'y ghum (kg) L' water Emergence (E) Tillering (T') 1/2atE +1/2 atT Mean
0.670 13.2 21.3 14.1 16.2b*
0.988 23.6 24.3 23.4 23.8a
1.317 16.1 23.5 17.1 18.9b
1:3 15.4 21.0 15.5 17.3b
1:4 20.0 23.8 20.4 21.4a
1:5 17.4 24.3 18.8 20.1ab
Mean 17.6b 23.0a 18.2b
Control 10.77
Rest of treatments 19.61
Hand weeding 13.1
Weedicide 19.8
Weedicide sole 21.70
Ratio 19.62

“Affinity recommended dose= 1.976 Kg ha™'; LSD, . for concentration= 3.05, LSD, _for application time= 3.05, LSD, . for ratio= 3.05;
“Means within the same category followed by different letters are different at P < 0.05 using LSD fest.
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Figure 5: Number of tillers m™ of wheat as affected by sorghum

concentration, weedicide and application time interaction.
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Figure 6: Spikelet’s spike™ of wheat as affected by sorghum

concentration, weedicide and application time interaction.

from 1:4 (1kg sorghum and 4 liter water) sorghum
concentration. Lower dose of afhinity (670g) produced
smaller leaf area (16.2 cm). Leaf area increased with

each increment of weedicide ratio and large leaf
area (23.8 cm?) were recorded from affinity applied
at (988g). Thereafter leaf area decreased. Sorghum
herbage applied at emergence stage produced less leaf
area (17.6 cm?), while sorghum applied tillering stage
produced more leaf area (23.0 cm?). The control vs rest
contrast indicated that the large leaf area (19.61 cm?)
were measured from rest, while control plot resulted
in smaller leaf area (10.77cm?). Hand weeded plots
produced low leaf area (13.1 cm?) compared with
weedicide treated plots (19.8 cm?). In weedicide vs
ratio contrast, the maximum leaf area was obtained
from weedicide treated plots (21.70), while lowest leaf
area (1 Flag leaf area tiller™ was significantly affected
by sorghum concentration (SC), affinity ratio (R),
application timing (AT), control vs rest, hand weeding
vs herbicide , herbicide sole, whereas herbicide sole,
CxT,CxR, RxT,C x R xT interaction were
found non-significant. Minimum flag leaf area was
obtained from sorghum concentration 1:3. Maximum
flag leaf area tiller! were recorded from 1:4 which was
statistically similar with sorghum concentration 1:5.
Lower affinity dose (670 g) resulted in lower flag leaf
area. Flag leaf area increased with each increment
of weedicide and maximum flag leaf area were
recorded from affinity applied at (988g). Sorghum
herbage applied at tillering stage produced higher
flag leaf area than sorghum applied at emergence
or 50% at emergence + 50% at tillering stage. Hand
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Table 6: Spikelets spike™ of wheat as affected by sorghum water extract in combination with herbicide application time.

Afhnity concentration of sorghum  Application Time
(1.976 Kg ha'') (kg) L™ water Emergence (E) Tillering (T) 1/2atE +1/2 atT Mean
0.670 171 19.9 18.6 18.5b
0.988 20.6 21.9 20.4 21.0a
1.317 18.1 20.0 17.7 18.6b
1:3 16.8 19.9 17.8 18.1b
1:4 19.4 21.8 19.9 20.4a
1:5 19.6 20.1 19.0 19.6a
Mean 18.6b 20.6a 18.9a
Control 16.67
Rest of treatments 19.67
Hand weeding 20.7
Weedicide 19.6
Weedicide sole 22.11
Ratio 19.36

“Affinity recommended dose= 1.976 Kg ha’’; LSDO 07_]"07’ concentration= 0.98, LSD

for application time= 0.98, LSDO Oﬁ.far ratio= 0.98;

0.05

“"Means within the same category followed by different letters are different at P < 0.05 using LSD fest.

weeded plots produced maximum flag leaf area in
contrast with other treatments, while lower leaf
area were noted in control plots. The predictable
reasons for increasing leaf area is might be due to
the weeds diminution in treated plots, which results
in less competition with wheat crop for nutrients,
moisture and light. This reduction in weed density
might boosted wheat plant growth and development
and generate taller plants with vigorous leaves. Anwar
et al. (2002) reported more leaf area with herbicides
application, followed by hand weeding. Combination
of grassy and broad leaf herbicides was superior to
their separate application for weed control in wheat
as reported by Cheema (2012). Same results were
reported by Ashraf et al. (2007) who observed that
sorghum water extract applied at different timing
notably increased leaf area (9.62 cm?) was recorded
from ratios treated plots.

Spikelet’s spike™

Spikelets spike® was significantly influenced by
sorghum concentration (SC), affinity ratio (AR),
application times (AT), control vs. rest, weedicide
sole vs Ratio and C x R x T interactions, however
hand weeding (HW) vs weedicide (WS), C x R, C
x T, R x T interactions were found non significant
(Table 6). Lower sorghum concentration (1:5) resulted
in less spikelets spike™ (19.6), while maximum number
of spikelets (20.4) were obtained from 1:4 (1kg sorghum
and 4 liter water) sorghum concentration. Lower dose of

affinity (670g) produced less spikelets (18.5). Spikelets

increased with each increment of affinity and more
spikelets (21) were recorded from affinity applied
at (988g). Thereafter spikelets spike? decreased.
Sorghum herbage applied at tillering stage produced
more number of spikelets (20.6) than sorghum
applied at emergence stage. C x R x T interaction
showed that maximum spikelets spike™ were noted for
sorghum concentration (1:4) applied at tillering stage
at the recommended dose of affinity 988g (Figure
6). Thereafter number of spikelets spike™” decreased
with further increase in sorghum concentration and
affinity ratio. The control vs rest contrast indicated
that more number of spikelets spike™ (19.67) were
noted from rest, while control plot resulted in less
spikelets (16.67). Hand weeded plots produced more
spikelets (20.7) compared with weedicide treated plots
(19.6). As hand weeding efficiency were increased
after 45 days of sowing wheat for getting maximm
spike m™, grain spike™ and grain yield (Nascer-ud-
Din et al., 2011). In weedicide vs ratio contrast, the
minimum spikelets spike™ were obtained from ratios
(19.36), while weedicide treated plots gave maximum
spikelets spike™?(22.11). Spikelets spike? were
significantly influenced by sorghum concentration,
affinity ratio, application times, control vs. rest and
C x R x T interaction, while handing weeding vs.
weedicide and weedicide sole vs ratio, C x R, C x T
and R x T interactions were found non-significant.
Spikelets spike™ increased with increase in sorghum
concentration and maximum spikelets spike? was
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of spikelets spike™ increased with each increments of
weedicide and more spikelets spike? were recorded
from affinity applied at (988g). Thereafter, spikelets
spike® decreased. Sorghum herbage applied at
tillering stage produced more spikelets spike™ than
sorghum applied at emergence or 50 at emergence +
50 at tillering stage. The maximum spikelets spike™
in control and treated plots might be due to the best
weed control or might be due to the positive effect
of combination of allelochemicals or due to its best
effect on weed, while the lowest number of spikelets
spike™ obtained from weedy check plots were
probably due to the weed competition against the
wheat crop which might have highly reduced the flow
of nutrients towards the spikelets spike™. These results
are line with Cheema et al. (2003) who noted that
herbicide treatments significantly increase number of

spikelets spike™.
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Conclusions and Recommendations

Sorghum water extracts at 1:4 ratio with 1/2 (0.988¢
ha) of the recommended herbicide dose applied at
tillering stage is recommended for obtaining higher
flag leaf area, maximum number of tillers m™ and
more number of spikelets spike™ in wheat crop.
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