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Abstract: A field experiment was carried out in two distinct agro-ecological zones of Nigeria during the
2020 rainy season to ascertain the production and yield-related characteristics of sorghum as impacted
by location, variety, and weed control treatment. The experimental treatments included three varieties
and eight weed control treatments. The treatments were replicated three times and arranged in a split
plot design with varieties and weed control treatments assigned to the main and sub plots, respectively.
Results obtained showed that stand count at harvest, panicle length, 1000 seed weight and grain yield
were significantly greater in Bauchi than Kano. Application of pendimethalin at 1.5 kg a.i.ha” + SHW
at 6 WAS and the tank mixture of pendimethalin at 1.5 + glyphosate at 1.5 kg a.i.ha”’ + SHW at 6 WAS
significantly reduced weed population and enhanced yield and yield related characteristics of sorghum.
The Zauna inuwa variety significantly gave higher panicle weight, grain yield, 1000 seed weight and
stover yield compared with other varieties. Furthermore, weed density and dry weight were significantly
greater under weedy check, although weed control efficiency was higher due to successful weed control
acquired through the application of various weed control treatments compared to unweeded plots that
were entirely infested by weeds. Farmers in both sites can therefore cultivate the zauna inuwa variety
with either pendimethalin at 1.5 kg a.i.ha™ + SHW at 6 WAS and the tank mixture of pendimethalin at
1.5 + glyphosate at 1.5 kg a.i.ha™ + SHW at 6 WAS to boost sorghum production.
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INTRODUCTION

Sorghum (Sorghum bicolor L. Moench) is one of the main cereals farmed in Sudan and the
Northern Guinea Savannah zones of Nigeria (GAIN, 2020, Sasu, 2022). It is a warm-season crop
with a C4 photosynthetic pathway (Newman et al., 2013). In 2016, 63.9 metric tons of sorghum
were reportedly produced globally (FAO, 2018). According to data from the global cereal output
in 2016, sorghum is Nigeria's second-most significant cereal crop after maize (FAO, 2018).
Importantly, Nigeria has the largest production in Africa, producing 6.9 million metric tons on
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5.4 million hectares, or just 10.9% of the total amount produced globally (FAO, 2019; Sasu,
2022). The greatest staple crop in Nigeria is sorghum, which accounts for 50% of overall output
and takes up around 45% of the country's total land area used for cereal crop cultivation (FAO
2019). According to Peterson (2009), sorghum is a staple diet for the majority of Nigerians who
resides in the Sudan and Guinea Savannah zones. Sorghum is a dual-purpose crop that is farmed
for both its grain and its highly prized stems (FAO, 2018; Duff ef al., 2019). It is grown using an
old-fashioned small-scale food production approach. Sorghum can grow anywhere between sea
level and 2,500 meters above sea level, and it needs at least 250 mm of annual rainfall and
temperatures between 10°C and 40°C (minimum & maximum) (Chemonics, 2010; USDA,
2017). Despite the savannas of Nigeria having dazzling potential, the production was calculated
at 1.23 tha™', which is quite low compared to the global average of 1.45 t ha™' and the yield of the
USA, which is 4.58 t ha' (FAO, 2019). Low yield in sorghum production is attributed to
constraints such as pests and diseases, weeds, insufficient technological innovation, insufficient
seeds, and a lack of capital to purchase inputs; drought stress; declining soil fertility (Mrema et
al., 2017, 2020; Sani et al., 2013); and use of extensive traditional agronomic management
practices (Leibman et al., 2014). Among the biotic restrictions, weed infestation is directly
responsible for yield reduction in sorghum (15-97%) depending on cultivar, weed flora, and
weed density (Thakur et al., 2016). To replace manual weeding with technology and boost
agricultural yields, the use of herbicides in crop management has been suggested (Mahmood et
al., 2015). More land can be used for the cultivation of sorghum by using herbicide to suppress
weeds. Moreover, in this climate-changed environment, their output can also be increased by
using appropriate cultivars with high grain and stover yields. Consequently, it is crucial to
determine how weed control strategies affect the yield and yield characteristics of some sorghum
cultivars in Nigeria's two distinct sorghum belts.

MATERIALS AND METHODS

Field trials were conducted during 2020 rainy season at the Research and Teaching farm of the
Faculty of Agriculture, Bayero University, Kano (Lat. 11°.58” N and Long. 8°.26’ E at an
altitude of 460 meters as/) situated in the Sudan Savanna ecological zone and at the Abubakar
Tafawa Balewa University Teaching and Research Farm, Gubi, (Lat. 10° 45' N and Long. 9°.82'
E, 616m asl) situated in the Northern Guinea savanna ecological zone of Nigeria to evaluate the
yield and yield attribute of sorghum varieties as influenced by weed control treatments and
location. The experimental treatments were replicated three times in a split plot design
comprising of three sorghum varieties viz-a-viz; ICSV-400, Local Kaura and SAMSORG 47
(Zauna Inuwa) and eight weed control measures (Weedy check, Hoe weeding at 3 & 6 WAS,
Pendimethalin at 1.5 + Glyphosate 1.5 kg a.iha”, Pendimethalin at 2.0 kg a.iha™,
Pendimethalin at 1.5 kg a.i.ha” + SHW at 6 WAS, Pendimethalin 1.5 kg a.i.ha”, Glyphosate 2.0
kg a.i.ha” + SHW at 6 WAS, Glyphosate 1.5 + Pendimethalin 1.5 kg a.i.ha™ + SHW at 6 WAS).
The varieties were placed on the main plots while weed control measures were placed on the sub
plots. The land in both locations were cleared and prepared into ridges then marked into the
required number of plots each of gross plot size of 3 m x 4 m (12 m?) and net plot size of 1.5 m x
3m (4.5 m?). The ally between main plots, sub-plots and replicates were 1.0 m, 0.5m and 1.5m
and five (5) seeds were sown at the spacing of 75 cm X 25 cm inter and intra row spacing,
respectively. Pre emergence herbicides (pendimethalin and glyphosate) were applied a day after
sowing using a Knapsack sprayer while nutrients at the rate of 64 N, 30 P,Os and 30 K,O Kg ha
! Basal application of 30 N-30 P,05-30 K,0 Kg using NPK 15:15:15 fertilizer was done at
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sowing while the remaining balance of 34 Kg N was side placed at 4 WAS using Urea (46% N).
Weeding was carried out in plots with supplementary hoe weeding as well as hoe weeded plots.
All other agronomic practices were duly observed and carried out as at when due. Data were
collected on yield and yield attributes of sorghum such as stand count at harvest, panicle length,
panicle weight, stover weight, 1000 seed weight, grain yield ha™, shelling percentage and on
weed parameters such as weed density, weed dry weight and weed control efficiency using
standard agronomic procedures. Data collected were subjected to analysis of variance (ANOVA)
using Genstat (17th Edition). Significant means were separated using the Student-Newman Keuls
(SNK) at 5% probability level.

RESULTS

Table 1 presented the meteorological data for both locations during 2020 cropping
season. The results showed that, a total rainfall of 1067.7 and 1749.3 mm was received with an
average temperature (33.46°C and 33.28 °C) and relative humidity (35.67% and 46.75%) were
recorded in Kano and Bauchi respectively during 2020 season. Results of the physical and
chemical analysis of soil of the experimental sites (Table 2) revealed that, the textural classes of
the soil in two (2) locations were sandy loam. The result further indicated that, pH of the
experimental sites was slightly acidic with a value of 6.37 and 5.94 for Kano and Bauchi
respectively. Organic carbon on the other hand was found to be low with a value of 1.80 and
2.24g kg™ for both locations, respectively. The total nitrogen content of the soil in Kano (0.24
gkg™) and Bauchi (0.99 gkg™) were high, while the available phosphorus was found to be low in
Kano (4.87) but high in Bauchi (10.09).

Table 1: Mean monthly rainfall, temperature and relative humidity at Kano/Bauchi during 2020

rainy seasons

Months Kano Bauchi

Rainfall Tempt. R.H(%) Rainfall Tempt. R.H

(mm) 4O (mm) 4©) (%)

January 0.0 25.7 12 0.0 343 23
February 0.0 26.9 12 0.0 34.7 24
March 0.0 43.8 18 0.0 37.6 48
April 0.0 44.6 25 13.7 37.7 36
May 14.3 40.0 31 13.7 37.7 36
June 101.4 36.7 48 239.7 32.2 69
July 323 33.4 51 428.2 31.3 71
August 219.8 29.8 63 593.5 29.5 75
September 254.4 31.9 55 273.9 31.8 67
October 154.8 349 68 186.6 28.9 82
November 0.00 28.4 25 0.0 31.1 30
December 0.00 25.4 20 0.0 32.6 29
Total 1067.7 1749.3
Average 33.46 35.67 33.28 46.75

Source: Meteorological station, Department of Geography, BUK/Agro-Meteorological station, ATBU

Table 2: Physico-chemical properties of the soil at the experimental sites during 2020 rainy
season
Soil composition Location
Kano Bauchi

Physical properties (%)
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Sand 64.23 58.36
Silt 21.39 26.26
Clay 14.40 15.38
Textural class Sandy loam Sandy loam
Chemical properties

pH water (1:1) 6.37 5.94
pH CaCl (1:2) 6.28 5.81
Organic Carbon (g kg™) 0.49 2.24
Total Nitrogen (g kg™') 0.24 0.99
C:N 4.35 6.46
Available P (mg kg™) 4.87 6.89
Exchangeable bases (C mol (+)/kg™")

Ca 1.76 2.23
Mg 0.44 0.97
K 0.19 0.39
Na 0.12 0.06
CEC (Cmol (+) kg™ 2.75 5.12

The mean of combined analysis on the influence of location, weed control and variety on stand
count at harvest, panicle length, panicle weight and stover weight of sorghum is shown in Table
3. Stand count at harvest and panicle length were significantly (P < 0.05) influenced by location
while panicle weight and stover weight were not (P > 0.05) influenced by location. Results
showed that stand count and panicle length were higher at Bauchi than at Kano. Weed control
had a substantial effect on stand count at harvest, panicle length, panicle weight, and stover
weight of sorghum. The weedy check significantly provided the lowest values of the above
parameters as compared to the other weed control treatments, which produced significantly (P <
0.01) higher values though at par. The native Kaura variety had a much greater stand count and
panicle length, whereas the Zauna Inuwa variety had a significantly larger panicle and stover
weight. The interaction between variety and weed control was significant for panicle
length, panicle weight, and stover weight. Panicle length was significantly (P < 0.05) higher with
the local Kaura variety under pendimethalin at 1.5 kg a.i.ha™ + SHW at 6 WAS compared with
the rest of the interaction effects (Table 4). On the other hand, the interaction between variety
and weed control on panicle weight shows that the Zauna Inuwa variety under pendimethalin at
1.5 kg a.iha” + SHW at 6 WAS significantly (P < 0.05) resulted in higher panicle weight,
though at par with application of glyphosate at 2.0 kg aiha’ + SHW at 6 WAS and
pendimethalin at 1.5 kg a.i.ha™ in the same variety compared with the rest of the interaction
effects (Table 5).
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Table 3: Mean of combined analysis across locations on stand count, panicle length, panicle

weight and stover yield of sorghum varieties as influenced by weed control
during 2020 raining season
Treatments Stand Panicle Panicle Stover

countat length  weight weight
harvest  (cm) (kgha') (kgha)

Location (L)

Bauchi 21.56"  30.42° 2794 2787
Kano 20.54° 2859 2750 2763
P of F 0.008 <001  0.446 0.703
SE+ 0.265 0270  39.9 44.4
Weed control (W)

Unweeded 17.33*  20.34°  1702¢ 758¢
Hoe weeding at 3 and 6 WAS 21728 29.56% 2879 3717°
Pendimethalin 1.5 kg a.i.ha™ 21.06°  29.54° 2744 2216°
Pendimethalin 2.0 kg a.i.ha™ 21.67* 2920  2884" 1973¢

Pendimethalin 1.5 + Glyphosate 1.5 kg a.i. ha'  22.06°  30.67™¢ 2702 3046
Pendimethalin 1.5 kg a.i.ha’ + SHW at 6 WAS ~ 21.28* 3227 2772 3711°
Glyphosate 2.0 kg a.i. ha™ + SHW at 6WAS 21.72°  31.42%° 3052 3621°

Pendimethalin + Glyphosate 1.5 kg a.iha™ + 21.56" 33.017  3440° 3161°
SHW at 6 WAS

P of F <.001 <001 <001 <.001
SE+ 0.531 0.539  79.9 88.8
Variety (V)

ICSV-400 17.79¢  22.02°  2415° 2423¢
Local Kaura 23.27°  38.12°  2515° 2723°
SAMSORG 47(Zauna Inuwa) 22.08"  28.36" 3386 3179
P of F <.001 <001 <001 <.001
SE+ 0.325 0330 489 54.4
Interaction

WCxV 0926 <001  <.001 0.008
WCxL 1.000 0.910  0.990 1.000
VxL 0.958 0.998  1.000 0.996
WCxVxL 1.000 1.000  1.000 1.000

Means followed by the same letter(s) in a column are not significantly different at 5% according to Student-
Newman-Keuls test (SNK). WAS = Weeks after sowing, SHW = Supplementary hoe weeding

Table 4: Interaction effect of variety and weed control on panicle length of sorghum during 2020
rainy season combined location

Weed control
Variety T1 T2 T3 T4 T5 T6 T7 T8

ICSV-400 15.98"  22.43%  21.65% 23.40"™ 2240 21.03° 22.78% 2528
k i

Local Kaura 23.85"™  40.58°  39.32° 3922° 4125 44.68 3503 41.05°

Zauna 21.20% 25658  27.67%  29.42° 2973 30.77% 29.78% 32.70%
Inuwa f
SE+ 1.230

T1 = Weedy check; T2 = Hoe weeding at 3 & 6 WAS; T3 = Pendimethalin at 1.5 + Glyphosate 1.5 kg
a.iha'; T4 = Pendimethalin at 2.0 kg a.i.ha™; T5 = Pendimethalin 1.5 kg a.i.ha”'; T6 = Pendimethalin at 1.5
kg a.iha' + SHW at 6 WAS; T7 = Glyphosate at 2.0 kg a.i.ha” + SHW at 6 WAS; T8 = Pendimethalin 1.5
+ glyphosate 1.5 kg a.i.ha” + SHW at 6WAS.
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Table 5: Interaction effect of variety and weed control on panicle weight of sorghum during 2020
rainy season combined location.

Weed control
Variety Tl T2 T3 T4 TS T6 T7 TS
ICSV-400 1575' 2637" 2740 2393™ 1970  2438™  2471™ 3097
Local Kaura 1665" 27127 2331™  2650™  2608™  2448™ 26682 3039°
Zauna Inuwa 18658  3289%  3162°  3219° 3609 4185" 4019  3737™
SE+ 138.3
T1 = Weedy check; T2 = Hoe weeding at 3 & 6 WAS; T3 = Pendimethalin at 1.5 + Glyphosate 1.5 kg
a.i.ha'; T4 = Pendimethalin at 2.0 kg a.i.ha™; T5 = Pendimethalin 1.5 kg a.i.ha”'; T6 = Pendimethalin at 1.5
kg a.iha” + SHW at 6 WAS; T7 = Glyphosate at 2.0 kg a.i.ha” + SHW at 6 WAS; T8 = Pendimethalin 1.5
+ glyphosate 1.5 kg a.i.ha” + SHW at 6WAS.

Table 6 presents the mean of the combined analysis on the impact of location, weed control, and
variety on the 1000 seed weight, grain yield, and shelling percentage of sorghum seeds. The
location has a substantial influence on the grain output and weight of 1000 seeds of sorghum.
Kano produced values that were significantly lower than those from Bauchi. Application of tank
mixture of glyphosate 1.5 + pendimethalin 1.5 kg a.i.ha™ + SHW at 6 WAS, glyphosate at 2.0 kg
a.iha”, pendimethalin at 1.5 kg a.i.ha™ + SHW at 6 WAS, and pendimethalin at 1.5 + glyphosate
1.5 kg a.i.ha™ significantly highly (P < 0.01) increased 1000 seed weight compared to the other
treatments that resulted in lower value. Similarly, the application of pendimethalin at 1.5 kg
a.i.ha’ + SHW at 6 WAS and tank mixture of glyphosate at 1.5 + pendimethalin at 1.5 kg a.i.ha™
+ SHW at 6 WAS significantly (P < 0.01) resulted in a higher grain yield compared with the rest
of the treatments that resulted in lower grain yield. Shelling percentage was significantly higher
in plots treated with tank mixture of glyphosate at 1.5 + pendimethalin at 1.5 kg a.i.ha™ + SHW
at 6 WAS though at par with pendimethalin at 1.5 kg a.i.ha™ + SHW at 6 WAS, glyphosate at 2.0
kg a.iha’ + SHW at 6 WAS as well as other treatments that resulted in decrease shelling
percentage. However, weedy check significantly (P < 0.01) produced the lowest 1000 seed
weight, grain yield and shelling percentage, respectively. The zauna inuwa variety significantly
(P < 0.01) produced higher 1000 seed weight and grain yield compared with the rest of the
varieties that resulted in decreased value. Similarly, Zauna Inuwa and Kaura significantly (P <
0.01) produced a higher shelling percentage than the ICSV-400 variety.
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Table 6: Mean of combined analysis across locations on 1000 seed weight, grain yield and

shelling percentage of sorghum varieties as influenced by weed control during
2020 raining season
Treatments 1000 Grain Shelling
seed yield  percentage
weight (kg ha'l) (%)
(2
Location (L)
Bauchi 36.15° 2325% 77.57
Kano 3434 2170 76.51
P of F <.001 0.039 1.000
SE+ 0.290 24.5 0.926
Weed control (WC)
Unweeded 22.54¢ 884¢ 47.56°
Hoe weeding at 3 and 6 WAS 38.50° 2329 81.56°
Pendimethalin 1.5 kg a.i.ha™ 3430° 2208  81.00™
Pendimethalin 2.0 kg a.i.ha™ 33.84° 2178 75.22%
Pendimethalin 1.5 + Glyphosate 1.5 kg a.i. ha™ 37.89° 2304 75.67°
Pendimethalin 1.5 kg a.i.ha™ + SHW at 6 WAS 38.34° 2647 86.89%°
Glyphosate 2.0 kg a.i. ha” + SHW at 6 WAS 38.36° 2426 81.44
Glyphosate 1.5 + Pendimethalin 1.5 kg a.i.ha™ + SHW at 38.16" 2606" 91.22%
6 WAS
P of F <.001 <.001 <.001
SE+ 0.579 49.0 1.852
Variety (V)
ICSV-400 32.72¢ 1804° 74.25°
Local Kaura 3575 2042° 80.12°
SAMSORG 47 (Zauna Inuwa) 37.25° 2746 78.33°
Pof F <.001 <.001 0.001
SE+ 0.355 30.0 1.134
Interaction
WCxV 0.009 <.001 <.001
WCx L 1.000 1.000 1.000
VxL 0.937 0.838 1.000
WCxVxL 1.000 1.000 1.000

Means followed by the same letter(s) in a column are not significantly different at 5% according to Student-
Newman-Keuls test (SNK). WAS = Weeks after sowing, SHW = Supplementary hoe weeding.

The interaction between variety and weed control on 1000 seed weight, grain yield, and
shelling percentage was significant and presented in Table 7-9. Zauna inuwa in tank mixture of
glyphosate at 1.5 + pendimethalin 1.5 + SHW at 6 WAS substantially produced (P < 0.01) higher
1000 seed weight, though at par with Kaura under the same circumstances; zauna inuwa under
pendimethalin at 1.5 kg a.i.ha” + SHW at 6 WAS, glyphosate at 2.0 kg a.i.ha™ + SHW at 6 WAS
applied to Kaura and glyphosate at 2.0 kg a.i.ha” + SHW at 6 WAS applied to zauna inuwa. On
the other hand, the interaction between variety and weed control (Table 8) on grain yield
demonstrated that zauna inuwa when treated with tank mixture of glyphosate at 1.5 +
pendimethalin at 1.5 + SHW at 6 WAS, pendimethalin at 1.5 + SHW at 6 WAS, glyphosate at
2.0 kg a.i.ha™, and pendimethalin at 1.5 kg a.i.ha™ significantly (P < 0.01) produced higher grain
yield compared to the other interaction effects. Table 9 presents the interaction between variety
and weed control on shelling percentage were Zauna inuwa exposed to pendimethalin at 1.5 kg
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a.iha’ + SHW at 6 WAS, glyphosate at 1.5 kg a.iha™ + SHW at 6 WAS, glyphosate at 2.0 kg
a.i.ha’', as well as kaura and zauna inuwa subjected to hoe weeding at 3 and 6 WAS,
respectively, had higher shelling percentage than the remaining interaction effects.

Table 7: Interaction effect of variety and weed control on 1000 seed weight of sorghum during
2020 rainy season combined location.
Weed control
Variety Tl T2 T3 T4 T5 T6 T7 T8
ICSV-400 18.80° 31.62" 32.53" 31.30° 32.53" 35.60°% 36.40%¢ 37.§2b'

Local Kaura 2345 3830°° 35.13%" 3528 37.15°® 39.90™° 39.30™ 40.12%
ZaunaInuwa 2538 39.23™ 3495 3512%" 38.75"¢ 40.07" 39.25" 41.60°
SE+ 1.004

T1 = Weedy check (control); T2 = Hoe weeding at 3 & 6 WAS; T3 = Pendimethalin atl.5 + Glyphosate
1.5 kg a.iha'; T4 = Pendimethalin at 2.0 kg aiha'; T5 = Pendimethalin at 1.5 kg a.iha™; T6 =
Pendimethalin at 1.5 kg a.iha” + SHW at 6 WAS; T7 = Glyphosate at 2.0 kg a.i.ha” + SHW at 6 WAS;
T8 = Glyphosate at 1.5 + Pendimethalin 1.5 kg a.i.ha” + SHW at 6WAS.

Table 8: Interaction effect of variety and weed control on grain yield of sorghum during 2020
rainy season combined location.

Weed control

Variety T1 T2 T3 T4 T5 T6 T7 T8
ICSV-400 725" 2288%T  1767"  2128%® 19292 1929¢" 1686 2295%f
Kaura 759" 2060 2181 2104  2414°%¢  2512°¢ 2104%® 2215
Zauna 1168 2639 2676° 2511°¢  3249* 3301  3121°  3370°
Inuwa

SE+ 84.9

T1 = Weedy check (control); T2 = Hoe weeding at 3 & 6 WAS; T3 = Pendimethalin atl.5 + Glyphosate
1.5 kg aiha'; T4 = Pendimethalin at 2.0 kg a.i.ha™; T5 = Pendimethalin at 1.5 kg a.iha™; T6 =
Pendimethalin at 1.5 kg a.iha” + SHW at 6 WAS; T7 = Glyphosate at 2.0 kg a.i.ha” + SHW at 6 WAS;
T8 = Glyphosate at 1.5 + Pendimethalin 1.5 kg a.i.ha” + SHW at 6 WAS

Table 9: Interaction effect of variety and weed control on shelling percentage of sorghum during

2020 rainy season combined location.
Variety Weed control

T1 T2 T3 T4 TS5 T6 T7 T8

ICSV-400 4633 79.00°* 71.00°" 73.67"" 77.67°* 85.00"° 81.67"" 81.67""
Local Kaura ~ 46.67° 87.00™ 73.33"" 76.00® 78.67°% 94.00° 93.00a  92.67°
ZaunaInuwa  49.67° 86.67°' 66.33" 77.00% 78.67°% 90.67" 86.33*¢ 89.00"
SE+ 3.208
T1 = Weedy check (control); T2 = Hoe weeding at 3 & 6 WAS; T3 = Pendimethalin atl.5 + Glyphosate 1.5
kg a.i.ha”; T4 = Pendimethalin at 2.0 kg a.i.ha™'; T5 = Pendimethalin at 1.5 kg a.i.ha™; T6 = Pendimethalin
at 1.5 kg a.i.ha” + SHW at 6 WAS; T7 = Glyphosate at 2.0 kg a.i.ha” + SHW at 6 WAS; T8 = Glyphosate
at 1.5 + Pendimethalin 1.5 kg a.i.ha™ + SHW at 6 WAS

Table 10 presents the mean of the combined analysis on the impact of location, weed
control, and variety on weed density, weed dry weight and weed control efficiency of sorghum.
The location has a substantial influence on weed density while weed dry weight and weed control
efficiency was not significantly (P > 0.05) influenced by location. Kano produced values that
were significantly lower than those from Bauchi. Weedy check resulted in significantly (P < 0.01)
higher weed density and weed dry weight compared to other treatments, which resulted in lower
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values. In contrast to other treatments that had greater values, weedy check substantially produced
the lowest weed control efficiency. Zauna inuwa considerably (P < 0.05) outperformed other
varieties in terms of weed control efficiency.

Table 10: Mean of combined analysis across locations on weed density, weight dry weight and
weed control efficiency of sorghum varieties as influenced by weed control during 2020
raining season

Treatments Weed Weed dry Weed
density weight control
(n m'z) (g m'z) efficiency
(%)
Location (L)
Bauchi 21.75° 119.1 49.9
Kano 18.00° 115.1 51.2
P of F <.001 0.735 1.000
SE+ 0.309 8.41 2.11
Weed control (WC)
Unweeded 36.00° 219.8" 0.00¢
Hoe weeding at 3 and 6 WAS 17.94% 89.5° 55.56™
Pendimethalin 1.5 kg a.i.ha 20.39° 118.3° 49.33
Pendimethalin 2.0 kg a.i.ha™ 18.72% 106.2° 51.56™
Pendimethalin 1.5 + Glyphosate 1.5 kg a.i. ha™ 20.22° 114.5° 5422
Pendimethalin 1.5 kg a.i.ha™ + SHW at 6 WAS 19.44% 112.4° 58.00°
Glyphosate 2.0 kg a.i. ha” + SHW at 6 WAS 18.72% 94.2° 65.44"
Glyphosate 1.5 + Pendimethalin 1.5 kg a.i.ha™ + SHW 17.56° 81.7° 65.11°
at 6 WAS
P of F <.001 <.001 <.001
SE+ 0.619 16.83 422
Variety (V)
ICSV-400 20.17 113.0 45.7°
Local Kaura 20.10 127.8 49.1°
SAMSORG 47 (Zauna Inuwa) 19.35 110.5 54.9°
P of F 0.246 0.443 0.042
SE+ 0.379 10.31 2.58
Interaction
WCxV 0.299 0.797 0.145
WCxL 0.921 1.000 1.000
VxL 0.503 1.000 1.000
WCxVxL 0.977 1.000 1.000

Means followed by the same letter(s) in a column are not significantly different at 5% according to Student-
Newman-Keuls test (SNK). WAS = Weeks after sowing, SHW = Supplementary hoe weeding

DISCUSSION

The ability of Bauchi to significantly outperform Kano in terms of stand count at harvest,
panicle length, 1000 seed weight, and grain yield may be attributed to favorable climatic
conditions that facilitate nutrient uptake and favor a greater stand count, larger panicles, which
are directly related to grain yield, and higher 1000 seed weight. A drop in several crop qualities
may be related to the climate change effect that caused the intermittent drought in Kano. This
result supports the findings of Poudel and Shaw (2016), who claimed that throughout the crop
growth period, field crop productivity is lost due to drought stress by roughly 30-70%. Similar to
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this, Li and Cui (2013) claimed that drought stress can cause a buildup of abscisic acid (ABA) in
guard cells to cause stomatal closure, which may lead to aberrant metabolism that lowers crop
performance resulting in loss of crop stand (Hasanuzzaman et al., 2013). The two locations'
different fertility status could potentially be a contributing factor (Shang et al., 2014; Wang,
2014). The increase in yield and yield attributes of sorghum could be
attributed to effective weed management achieved by the treatments, particularly pendimethalin
at 1.5 kg a.i.ha”' + SHW at 6 WAS, glyphosate at 2.0 kg a.i.ha” + SHW at 6 WAS, tank mixture
of pendimethalin at 1.5 + glyphosate at 1.5 kg a.iha” + SHW at 6 WAS, which provides a
favorable environment for growth and photosynthetic efficiency of sorghum towards utilizing the
assimilates, which is reflected in the increased leaf chlorophyll content, panicle length, panicle
weight, stalk weight, 1000 seed weight, grain yield and shelling percentage compared to weedy
check, which consistently recorded the least values. This was in accordance with Hossain et al.
(2016) findings, which claimed that weed control is the most important and crucial
environmental element that influences panicle length and weight. Similar work was also reported
on rice and cotton, respectively, by Dubey et al. (2017) and Cahoon et al. (2015). But because
weed infestation continued unabated, weedy checks had a negative impact on stand count and
yield-related characteristics. This finding is consistent with observations made by Ferdous et al.
(2017) and Zohaib et al. (2016), who noticed a drop in crop growth due to weed infestation and
the allelopathic effect of weeds on crops, which led to a reduction in stand count. When
compared to Kaura and Zauna inuwa, which are late maturing varieties, ICSV-400 has less
capacity to maximize photosynthates for the generation of dry matter. Awori et al. (2015), Gosh
et al. (2015), and Faiz et al. (2017) reported evidence that yield attribute disparities in sorghum
cultivars. The significant interaction observed on panicle length of Kaura variety treated with
pendimethalin 1.5 kg a.i.ha™ + SHW at 6 WAS could be attributed to the superiority of Kaura
variety based on the tallness of the plant and the efficacy of the treatment in providing season-
long weed control, which allows the variety to explore its genetic potential. Similarly, significant
interaction was noted in panicle weight, 1000 seed weight, and grain yield with zauna inuwa
under application of pendimethalin at 1.5 kg a.i.ha’ + SHW at 6 WAS, glyphosate at 2.0 kg
aiha’ + SHW at 6 WAS, and hoe weeding at 3 and 6 WAS in zauna inuwa and kaura,
respectively. These findings corroborate the work of Rao ef al. (2007) and McDonald (2021),
who reported higher yields due to efficient weed management in rice and soybean, respectively.
Gosh et al. (2015) also reported increased yield attributes of sorghum varieties that produced
taller plants compared to shorter varieties. Effective weed management, as reported by Khaliq et
al. (2012) and Sharma (2013) could be responsible for decreases in weed density and weed dry
weight as well as an improvement in weed control efficiency. Similarly, Peer et al. (2013)
discovered comparable results in other crops where herbicide paired with hoe weeding provided
adequate weed control efficiency by reducing weed density, dry matter, and weed index.
Imoloame (2017) found that combining herbicide rates with one additional hoe weeding
improved weed control in maize.

CONCLUSION AND RECOMMENDATION

Applying pendimethalin at 1.5 kg a.i.ha™ /b SHW at 6 WAS and the tank mixture of
pendimethalin at 1.5 + glyphosate at 1.5 kg a.i.ha” fb SHW at 6 WAS were all found to have
considerably reduced weed population and boosted yield and yield-related parameters of
sorghum in both locations. The Zauna inuwa variety produced the maximum panicle weight,
grain yield, 1000 seed weight, and stover yield. Based on the results of this study, farmers in the
Sudan and the Northern Guinea Savanna region of Nigeria can adopt the cultivation of the zauna
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inuwa variety with application of either pendimethalin at 1.5 kg a.i.ha™ fb SHW at 6 WAS and
tank mix application of pendimethalin at 1.5 + glyphosate 1.5 + kg a.i.ha™ /b SHW at 6 WAS for
sustainable weed control in sorghum towards ensuring food security.
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