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Effect of Different Herbicides and Plant Extracts on Yield and Yield

Components of Canola Cultivars
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Abstract | A field trial was conducted during the Rabi season of 2023 at the Agriculture Research Institute
Tarnab (ARI) Peshawar to evaluate the effects of different herbicides and plant extracts on the yield and
yield components of canola cultivars. The experiment was laid out in a Randomized Complete Block Design
(RCBD) with a split-plot arrangement, comprising three canola cultivars (CB-11, CB-15, and CB-16)
assigned to main plots, and six weed control treatments including Stomp 330 EC and Dual Gold 960 EC
as PRE herbicides, sorghum extract (20 L ha') and eucalyptus extract (18 L ha™) as foliar sprays, hand
weeding done once each at 30 and 60 days after transplanting (DAT), and a weedy check, were allocated to
the subplots. The weed and crop parameters measured were weed density, fresh and dry weed biomasses, plant
height, siliquae length, 1000-seed weight, biological yield, harvest index, and seed yield. The results indicated
that weed control treatments significantly influenced both the weeds and canola growth parameters. Hand
weeding at 30 and 60 DAT resulted in the lowest weed density (43 m™, fresh biomass (1585 kg ha™), and
dry biomass (883 kg ha™). This treatment also led to a significant increases in plant height (165.3 c¢m), siliqua
length (8.0 cm), 1000-seed weight (4.2 g), biological yield (5004 kg ha), and seed yield (1654 kg ha™). Hand
weeding was closely followed by Stomp 330 EC herbicide with a seed yield of 1498 kg ha™. Dual Gold 960
EC and sorghum extract treatments yielded 1413 kg ha! and 1405 kg ha™, respectively. The weedy check
plots exhibited the highest weed population and the lowest canola yield. The maximum harvest index (37.4%)
was observed in the weedy check, followed by Stomp 330 EC (33.6%) and hand weeding (33.0%). The study
concludes that manual weeding at 30 and 60 DAT, in combination with allelopathic plant extracts, is an
effective and environmentally friendly practice for weed control in canola crop.
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Introduction grown worldwide. The "canola" cultivars have reduced
erucic acid and glucosinolate levels. Typically planted

anola (Brassica napus L.), a member of the in the fall, canola grows through winter and resumes
Brassicaceae family, is an important oilseed crop  in spring (Assefa ez a/., 2018). In Pakistan, the canola
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yield remains lower (<812 kg ha™) as compared to that
of 2000 kg in Australia and 3200 kg ha in Canada
due to marginal land, poor fertility, weed competition,
and inadequate crop nutrition (Reddy, 2014). Canola
is cultivated across all provinces of Pakistan under both
irrigated and rainfed conditions (Hussain ez a/.,2023).
Itis grown over 0.026 m ha, with an annual production
0f 0.102 m tons (AARI, 2020-21). In KP, rapeseed is
grown on 0.0235 m ha, producing 0.0112 m tons with
an average yield of 575 kg ha' (MINFAL, 2022).

Weed interference poses a significant challenge to
agricultural productivity in Pakistan, causing yield
losses of 25-45% (Shah ez al., 2003). Weeds compete
with crops for essential resources such as water, light,
nutrients, and space. Additionally, weeds from the
Brassicaceae family can negatively impact the quality
of canola products (Salisbury ez al, 2018). Weed
management in conventional canola is challenging
due to expensive tillage and herbicide use (Gulzar
et al., 2012), and weeds from the mustard family can
degrade oil quality (Beckie ez al., 2014). Weeds can
reduce canola crop yield and seed quality (Marwat ez
al., 2005). Canola, a slow-growing crop, faces severe
competition with weeds, particularly during early
growth stages. Effective weed management, especially
during early growth, is crucial for enhancing seed

output (Blackshaw ez al., 2002).

Weed control in canola relies on cultural, biological,
chemical,and physicalmethods.Whilehand weedingis
common,labor shortages and costs make itimpractical,
leading to increased herbicide use, particularly post-
emergence types (Harker and O'Donovan, 2013).
Broad-spectrum herbicides are effective against
weeds like wild radish and shepherd's purse (Grey
et al., 2006), but frequent use can lead to resistance,
posing economic risks (Heap, 2019). An integrated
weed management approach, combining herbicidal
and non-herbicidal methods, is vital for sustainable
canola production (Harker and O'Donovan, 2013).
Sorghum and eucalyptus extracts were selected due
to their allelopathic potential. Sorghum contains
sorgoleone, a potent allelochemical that suppresses
weed root development, while eucalyptus is rich in
1,8-cineole, known to inhibit weed germination
(Khanh ez al., 2005; Jabran ez al., 2015). Biological
control methods involving microbes and insects are
gaining traction in sustainable weed management.
For instance, soil microbes like Trichoderma and
Bacillus have shown potential to suppress weed seed

germination (Xu e a/., 2021), while insects such as
Aphthona spp. have been successfully used against
broadleaf weeds (Smith ez a/., 2020).

'This study was aimed at evaluating the effect of plant
extracts and herbicides on canola yield and related
traits, identifying the most effective weed control
combination, and exploring the interactions between
canola cultivars and weed management treatments to
optimize production and sustainability of canola crop.

Materials and Methods

Site description

'The field trial was conducted during Rabi season 2023
at the Agriculture Research Institute (ARI) Tarnab,
situated in the east of Peshawar, having the latitude of
34.0050° N, longitude of 71.6981° E and elevation of
approx. 308-310 m above sea level. The experimental
site’s soil and climatic conditions were representatives
of the region’s typical canola-growing environment.
Standard soil preparation practices were followed,
and the field was fertilized with phosphates @ 20 and
80 kg ha' before sowing. Irrigation was applied as
needed throughout the growing season.

Experimental design and treatments
The experiment was laid out in a Randomized

Complete Block Design (RCBD) with a split-plot

arrangement, replicated three times.

Main plots: Three canola cultivars
CB-11 (NARC Canola)

CB-15 (Khanpur Canola)

CB-16 (Faisal Canola)

Sub-plots: Six weed control treatments

Stomp 330 EC (pendimethalin at 2.50 kg a.i. ha™,
PRE)

Dual Gold 60 EC (s-metolachlor at 1.25 kg a.i. ha',
PRE)

Sorghum extract (20 L ha™ foliar spray) 5 days after
emergence (DAE)

Eucalyptus extract (18 L ha™ foliar spray) 5 (DAE)
Hand weeding at 30 and 60 DAT (i.e. two times in

whole season)

Weedy check (control)

Each sub-plot measured 5 m long x 4.5 m wide and
consisted of six rows spaced 75 cm between rows.
Canola was sown using a planting machine/hand
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drill, and standard agronomic practices were followed
until maturity.

Weed Management applications

'The herbicides i.e. Stomp 330 EC (pendimethalin)
and Dual Gold 60 EC (s-metolachlor) were applied
before weed emergence as PRE. The extracts of
sorghum and eucalyptus extracts were applied as
foliar sprays (i.e. as post-emergence or POE). Hand
weeding was conducted once each at 30 and 60 DAT

in the relevant experimental plots.

Data collection

The following parameters were recorded: Weed
density was assessed by counting weeds in three
randomly placed 50 cm x 50 cm quadrats per plot
and converted to weeds m>. Weed biomass: Fresh
and dry weights (after oven-drying) of collected
weeds. Crop parameters: Plant height and siliqua
length (measured from 10 randomly selected plants).
1000-seed weight (calculated from seed samples).
Seed yield and biological yield (recorded at harvest
and converted to kg ha™). Harvest index: Calculated
as (seed yield / biological yield) x 100.

Statistical analysis

Field data of each parameter were analyzed using
the statistical software Statistix 2.0 suitable for
the relevant ANOVA. The significant means were
subjected to the Fisher Protected LSD test (Steel ez
al., 1997).

Results and Discussion

Weed density (m?)

Weed density was significantly affected by the
canola cultivars, weed management treatments,
and their interactions (Table 1). Among the weed
management treatments, hand weeding was the most
effective method, reducing weed density to 43 m?,
followed by Stomp 330 EC (74), while the highest
density was observed in the weedy check (172 m™).
Among the canola cultivars, the plots of CB-11 had
the highest weed density (111.8), whereas CB-16
had the lowest weed density (92.8 m™2). The main
effects are presented in Table 1, while the interaction
effect is shown in Figure 1 below. The combination
of CB-11 cultivar with weedy check resulted in the
highest weed density (187), while CB-16 under hand
weeding recorded the lowest (37.5 m™). These results
emphasized the importance of integrating effective

weed management strategies with suitable cultivars.
Among the weed control treatments, hand weeding
significantly reduced weed density, which is aligning
with the previous findings of Ali eza/.(2011) while the
results of Stomp 330 EC residual weed suppression
was in line with the results of Harker ez a/. (2012).
Allelopathic plant extracts, including sorghum and
eucalyptus, offer potential sustainable weed control

alternatives (Khanh ez a/., 2005).

Table 1: Effect of different weed control practices on weed
density (m?) in canola cultivars

Treatments Canola cultivars Means
CB-11 CB-15 CB-16
Stomp 330 EC 82.7a 72.7b 66.6c Tde
Dual gold 960 EC ~ 90.1d 835e 759g 83d
Sorghum extract 135.7e¢ 128.4f 1125h 125b
Eucalyptus extract 129.0i 11885 106.8k 118c¢
Hand weeding 4687 450k 3751 43f
Weedy check 187m 1725m 1575n 172a
Cultivars means 111.8a 103.4b 92.8c¢

Cultivars= 1.4071, LSD

(0.05) (0.05)

LSD
Inz‘emcz‘zan 5.1964

(0.05)

Treatments=3.1721, LSD
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Figure 1: Interaction effect of canola and weed control
practices on weed density

Fresh weed biomass (kg ha™)

'The analysis revealed that weed management practices,
canola cultivars, and their interactions significantly
affected fresh weed biomass. As shown in Table 2, the
lowest biomass was observed with Dual Gold 960 EC
(1233 kg ha) and hand weeding (1094 kg ha''), while
the highest was in the control (1585 kg ha*). Among
cultivars, CB-15 exhibited the lowest biomass (1211
kg ha'), whereas CB-11 had the highest (1305 kg ha"
1). The interaction between treatments and cultivars
showed that hand weeding with CB-16 resulted in
the lowest biomass (1008 kg ha™*), whereas the control
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with CB-11 had the highest (1626 kg ha™). Fresh
weed biomass was significantly reduced by weed
management techniques, particularly hand weeding
and herbicide applications. Among the weed control
strategies, hand weeding effectively minimized weed
competition, aligning with the findings of Kumar
and Singh, (2010). The herbicides, Dual Gold 960
EC and Stomp 330 EC substantially reduced weed
biomass by inhibiting weed emergence. The results
were consistent with those of Blackshaw ez a/. (2002).
'The significant reduction in weed biomass in CB-15
could be attributed to the rapid early growth of the
cultivar seedlings that suppressed weeds. Integrating
herbicides, hand weeding, and allelopathic plant
extracts can enhance weed suppression, as the result is
also supported by Farooq ez a/. (2011) and Chauhan
et al. (2012).

Table 2: Effect of weed management strategies on weed
fresh biomass (kg ha™) in canola cultivars

Treatments Cultivars Treat-

CB-11 CB-15 CB-16 Mments

means

Stomp 330 EC 1304 ef 1224 fgh 1193 ghi 1240 c¢

Dual gold 960 EC  1315ef 1220 fgh 1164hi 1233 ¢

Sorghum extract 1435 cd 1382de 1184ghi 1334b

Eucalyptus extract 1275 fg 1275fg 1197 ghi 1249 ¢

Hand weding 1155 hi 11201 1008 j 1094 d

Weedy check 1626 a 1608 ab 1520bc 1585a
Cultivars means 1352a 1305b 1211¢

LSD0_05 Cultivars = 30.91, LSD0.05 Treatments = 28.377, LSDMS

Interaction = 53.605
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Figure 2: Interaction of canola cultivars {F weed control
practices on weed fresh biomass

Dry weed biomass (kg ha™)
Weed dry biomass was significantly affected by weed

management practices, canola cultivars, and their
interactions (Table 3). Hand weeding recorded the
lowest biomass (419 kg ha), followed by Dual Gold
(524 kg ha),while the highest was in the weedy check
(883 kg ha). Among cultivars, CB-16 had the lowest
biomass (565 kg ha™') and CB-11 the highest (630
kg ha™). The interaction effect (Figure 3) showed that
hand weeding with CB-16 had the lowest biomass
(381 kg ha), whereas the control in interaction with
CB-11 had the highest dry weed biomass (920 kg
ha?). The weed management techniques, particularly
herbicides and hand weeding, effectively reduced
weed dry biomass by suppressing weed growth. CB-
11’s higher biomass suggests lower competitiveness,
leading to greater weed infestation. Similar findings
were reported by Chauhan e7 a/. (2012), where hand
weeding declined weed biomass by 85%. Blackshaw
et al. (2001) also opined that herbicides can reduce
weed biomass by 90%. Additionally, the plant extracts
such as neem and eucalyptus have shown eco-friendly
weed control potentially reducing weed biomass by

70% (Cheema and Khaliq, 2000).

Table 3: Effect of various weed management practices on
weed dry biomass (kg ha*) in canola

Treatments Canola Cultivars Treat-
CB-11 CB-15 CB-16 ments
Means
Stomp 330 EC 575a 543D 527c¢ 548d
Dual Gold 960 EC  549d  534e 489 fg 524
Sorghum Extract 684f  655fgh 588hi 642b
Eucalyptus Extract  596gh 578jk 563k 579c¢
Hand Weeding 4561 4205k 3811 419f
Weedy Check 920m 888n 8430 883a
Cultivars Means 630a 603b 565 ¢
LSD,, . Cultivars = 7.7794, LSD, .. Treatments = 11.469, LSD ,

Interaction =19.635

ECB-11 mCB-15 mCB-16

1000 - a

%]
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o

Dry Weed biomass kg ha'!

Stomp 330  Dual Gold
EC 960 EC

Hand
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Extract Extract
Treatment

Weedy
Check

Figure 3: Interaction effect of canola cultivars x treat-
ments on dry weed biomass.
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Plant height (cm)

Weed control treatments and canola cultivars
significantly affected the plant height (Table 4) while
the interaction effect was non significant. Among the
treatments, the hand weeding resulted in the tallest
plants (165.33 c¢m), while the weedy check had the
shortest (150.72 ¢cm). Among cultivars, CB-16 had
the tallest plants (159.92 c¢m), and the interaction
showed that hand weeding with CB-16 produced the
tallest plants (167.17 cm), while the weedy check with
CB-15 had the shortest (149.08 cm). The interaction
showed that hand weeding with CB-16 produced
the tallest plants (167.17 cm), while the weedy check
with CB-15 had the shortest (149.08 cm). Weed
management strategies improved plant height by
reducing weed competition for nutrients, water,
and light. Hand weeding and herbicides effectively
suppressed weeds that ultimately enhanced the plant
growth and yield (Zaman ez al., 2019; Gulzar ez al.,
2018). Plant extracts like neem also contributed to
weed suppression and improved plant height (Saeed
et al.,2017).

Table 4: Effect of various weed management strategies
on plant height (cm) of canola cultivars

Treatments Canola cultivars Treat-
CB-11 CB-15 CB-16 ments
means
Stomp 330 EC 160.08 158.08 160.92 159.69 b
Dual gold 960 EC  158.5 158.08  162.17 159.58b
Sorghum extract ~ 156.08  155.08 159.5 156.89c¢
Eucalyptus extract 154.83  154.25  156.92 155.33 ¢
Hand weeding 165.08 163.75 167.17 165.33a
Weedy check 150.25 149.08 152.83 150.72d
Cultivars means 157.47b 156.39c 159.92

a

LSD0,05 Cultivars = 0.9268, LSDOM Treatments = 1.5830, LSD0.05
Interaction = 2.7419

Siliqua length (cm)

Statistical analysis revealed significant differences in
siliqua length across weed management treatments,
canola cultivars, and their interactions (Table 5).
Hand weeding resulted in the longest siliques (8.0
cm), followed by Stomp 330 EC (7.9 cm) and Dual
Gold 960 EC (7.8 cm), while the weedy check had
the shortest (5.9 cm). Among cultivars, CB-16 had
the longest siliquae (7.4 cm), while CB-11 (7.1 c¢m)

and CB-15 (7.2 cm) had slightly shorter lengths. The
interaction (Figure 4) showed that hand weeding

with CB-16 produced the longest siliquae (8.2 cm),
while the weedy check with CB-11 and CB-15
had the shortest (5.9 cm). A similar study by Ali ez
al. (2016) found that hand weeding significantly
increases siliqua length by reducing weed competition
and improving resource availability. Cheema ez al.
(2004) reported that selective herbicides suppress
weeds effectively, enhancing crop growth. Likewise,
Jabran ez al. (2010) observed that allelopathic plant
extracts, such as sunflower and sorghum, improve
siliqua development by reducing weed pressure.

Table 5: Effect of different weed control practices on

siliqua length of canola cultivars

Treatments Canola cultivars Treatments
CB-11 CB-15 CB-16¢ means

Stomp 330 EC 78de 79c 81b 79b

Dual Gold 960 EC 7.7¢ 7.8de 79c¢ 78c
Sorghum Extract 6.8h 6.8h 7g 69e
Eucalyptus Extract 6.8h 6.9h 7.1f 6.9d

Hand Weeding 78d 79c 82a 80a
Weedy Check 595 595 611 59f
Cultivars Means 71c 72b 74a

LSD, . Cultivars = 0.0382, LSD, . Treatments = 0.0411, LSD,,

Interaction = 0.0712
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Figure 4: Interaction of canola cultivars and treatments

on siliqua length (cm)

1000 seed weight (g)

Statistical analysis showed that weed management
practices, canola cultivars, and their interaction
significantly influenced 1000-seed weight (Table 6).
Hand weeding resulted in the highest seed weight
(4.2 g), followed by Stomp 330 EC and Dual Gold
960 EC (4.0 g); while, weedy check had the lowest
(3.1 g). Among cultivars, CB-16 had the highest seed
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weight (3.9 g), and CB-11 the lowest (3.5 g). The
interaction (Figure 5) revealed that hand weeding
with CB-16 produced the highest seed weight (4.3 g),
whereas the weedy check with CB-11 had the lowest
(2.9 g). A similar study by Asghari ez a/. (2014) found
that hand weeding significantly increases 1000-seed
weight by reducing weed competition and enhancing
nutrient availability. Aziz ez al. (2013) reported that
foliar application of plant extracts, such as seaweed,
improves seed weight by enhancing nutrient uptake
and stress tolerance. Selective herbicides also
contribute to increased seed weight by effectively
reducing weed pressure.

Table 6: Impact of weed management practices on 1000
seed weight (g) of canola cultivars

Treatments Canola cultivars Treatments
CB-11 CB-15 CB-16 means

Stomp 330 EC 39g 40e 42b 40D

Dual gold 960 EC 3.8h 4.0f 41c 4.0b
Sorghum extract 3.2m 3.4k 3.7i 3.4d
Eucalyptus extract 3.31 3.5j 38g 35¢

Hand weeding 41d 42b 43a 42a
Weedy check 290 31n 32m 3.le
Cultivars means 35¢ 37b 39a

LSDO.“ Cultivars = 9.836, LSD0,05 Treatments = 6.93, LSD0,05 In-
teraction = 0.0120

ECB-11 mCB-15 mCB-16

1000 Seed Wight (g)

Hand
Weeding

Stomp 330 Dual Gold Sorghum Eucalyptus

Weedy

Ec 90 EC Extract Extract Check

Treatment

Figure 5: Interaction effect of canola cultivars x treat-
ments on 1000 seed weight

Biological yield (kg ha™)

Statistical analysis showed that weed control measures
and canola varieties significantly aftected biological
yield, while their interaction was statistically
insignificant (Table 7). Hand weeding produced the
highest yield (5004 kg ha™), followed by Stomp 330
EC (4453 kg ha'), while the weedy check had the
lowest (3440 kg ha™). Among cultivars, CB-16 had

the highest yield (4426 kg ha™), while CB-15 had
the lowest (4191 kg ha™). The interaction (Figure 6)
showed that hand weeding with CB-15 yielded the
highest (5200 kg ha™). The lower yield in weedy check
plots was due to weed competition for nutrients,
light, and space. Chauhan and Johnson (2010) found
that hand weeding significantly increases biological
yield by reducing weed interference. Amiri ez al.
(2019) reported that herbicides enhance yield by
minimizing weed pressure, though excessive use may
lead to resistance. Additionally, Mahajan ez a/. (2016)
suggested that botanical extracts like neem may offer
natural weed control, potentially increasing biological
yield, though further research is needed.

Table 7: Impact of weed management practices on
biological yield (kg ha') of canola cultivars

Treatments Canola cultivars Treatments
CB-11 CB-15 CB-16 means

Stomp 330 EC 4480 e 4240hi 4640d 4453 b

Dual gold 960 EC  4320¢g 4160j 4480e 4320c

Sorghum extract 4266 h 4240 hi 4400f 4302d

Eucalyptus extract 4160j 42131 4320g 4231e

Hand weeding 4960b 4853 c 5200a 5004a

Weedy check 3360m 34401 3520k 3440f

Cultivars means 4257b 4191c 4426a

LSD,, . Cultivars = 26.657, LSD,, . Treatments = 29.272, LSD,, .

Interaction = 29.272

6000 -

ECB-11 M®CB-15 BCB-16

5000 -

4000 -

£ 3000 |
2
= 2000 -
<
=
£ 1000 -
=
]
Stomp 330 Dual Gold Sorghum  Eucalyptus Hand Weedy
EC 960 EC Extract Extract Weeding Check

Treatment

Figure 6: Interaction of canola cultivars x treatments on

biological yield of canola

Seed yield (kg ha™)

The data analysis indicated a significant impact of
weed management practices, canola cultivars,and their
interaction on seed yield (Table 8). Hand weeding
produced the highest yield (1656 kg ha™), followed
by Stomp 330 EC (1498 kg ha'), while the weedy
check had the lowest (1288 kg ha™). Among cultivars,
CB-16 had the highest yield (1509 kg ha™), while
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CB-15 had the lowest (1382 kg ha™*). The interaction
(Figure 7) showed that hand weeding with CB-16
resulted in the highest yield (1760 kg ha™), whereas
the weedy check with CB-15 had the lowest (1264
kg ha™). The superior yield in hand-weeded plots was
due to reduced competition for nutrients, promoting
optimal growth and seed development. Ghamari ez
al. (2015) found that hand weeding increased canola
yield by 10-15%. Rashid ez a/. (2018) reported that
proper herbicide application significantly boosts seed
yield by controlling weeds. Additionally, Bajwa ez al.
(2017) suggested that certain plant extracts may act
as bio-herbicides, indirectly influencing canola yield.

Table 8: Impact of various weed control strategies on seed
yield (kg ha'*) of canola cultivars

Treatments Canola cultivars Treatments

CB-11 CB-15 CB-16 ™means
Stomp 330 EC 1490 ¢ 1408d 1597b 1498b
Dual gold 960 EC  1413d 1336e 1490c 1413 ¢
Sorghum extract 1408d 1341e 1466 c¢ 1405c
Eucalyptus extract  1320e 1341e 1418d 1360d
Hand weeding 1605b 1602b 1760a 1656a
Weedy check 1280f 1264f 1322e 1288
Cultivars means 1419a 1382c¢ 1509 a

LSD0.05 Cultivars = 6.8334, LSDMS Treatments = 21.714, LSDM
Interaction = 37.609

2000 -
1800 -
1600 -
1400 -
1200 -+
1000 -
800 -
600 -
400 -+
200 -

ECB-11 ®CB-15 mCB-16

Seed yeild (kg ha'l)

Stomp 330 ECDual Gold 960 ~ Sorghum
EC Extract

Hand
Weeding

Eucalyptus
Extract

Weedy Check

Treatments

Figure 7: Interaction effect of canola cultivars x treatments on seed

yield

Harwvest index (HI)

'The analysis revealed that canola cultivars, weed
control treatments, and their interaction significantly
influenced the harvest index (HI). The weedy check
had the highest HI (37.4%), followed by Stomp 330
EC (33.6%), while Eucalyptus Extract plots had the
lowest (32.1%). Among cultivars, CB-16 had the
highest HI (34.2%).Interaction data (Figure 8) showed
Stomp 330 EC with the highest HI (34.4%) and
Eucalyptus Extract with CB-11 the lowest (31.7%).

Effective weed management through herbicides, plant
extracts, and hand weeding significantly impacted
HI. Rizwan ez al. (2015) reported that hand weeding
reduced weed competition, improving HI, while
Chauhan ez a/. (2010) found herbicides effective in
lowering weed biomass and enhancing HI. Cheema
et al. (2004) highlighted the allelopathic potential of
plant extracts in weed suppression, though further
research is needed. From a practical standpoint,
hand weeding at 30 and 60 DAT, despite its higher
labor demand, proved to be more cost-eftective than
chemical options due to increased yield and reduced

herbicide costs (Zaman ez al., 2019).

Table 9: Impact of weed control strategies on harvest
index (HI) of canola cultivars

Treatments Canola cultivars Treat-

CB-11 CB-15 CB-16 ments

means

Stomp 330 EC 33.2de 33.2de 344c 336D

Dual gold 960 EC  32.7efg 32.1gh 33.2de 32.6¢

Sorghum extract 329ef 31.6h 333de 32.6¢

Eucalyptus extract 31.7h  31.8h 328efg 32.1d

Hand weeding 323fgh 33.0ef 33.8cd 33.0c¢

Weedy check 38.0a 36.7b 375a 374a
Cultivars means 33.5b 33.0c 342a

LSD,, . Cultivars = 0.2327, LSD, . Treatments = 0.4793, LSD,, .

Interaction = 0.8302

45 1 m(CB-11 mCB-15 mCB-16

efggh de ef b de
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Harvest index (%)

Stomp 330  Dual Gold
EC 960 EC

Hand
Weeding
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Weedy Check
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Figure 8: Interaction of canola cultivars and treatments
harvest index (HI)

Conclusions and Recommendations

'This that effective weed
management and canola cultivars can significantly
improve the canola yield and growth parameters.
Among the tested strategies, hand-weeding, Stomp

study demonstrated
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330 EC, and Dual Gold 960 EC were the most
effective individual treatments in reducing the weed
populations, while sorghum extract also improved
canola growth and yield to some extent. Hand-
weeding and sorghum extract treatments led to a
notable increase in biological and seed yield, with
CB-16 Faisal performing as the best-yielding
cultivar. Herbicide application and hand-weeding
also resulted in the highest net returns for farmers.
'Therefore, for effective weed control and improved
productivity, the individual use of Stomp 330 EC or
Dual Gold 960 EC herbicides is recommended, along
with manual weeding for optimal crop development.
In areas with labor shortages, plant extracts can serve
as an alternative, particularly for small-scale farmers.
Additionally, CB-16 Faisal is recommended for

cultivation due to its superior yield performance.
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