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ABSTRACT 
 

Sorghum (Sorghum bicolor L. Moench) is one of the most important food crops in Ethiopia. Yield of sorghum is 

declining from time to time below the potential due to abiotic and biotic factors. The purpose of this research was to 

study the effect of herbicide rates, N fertilizer level, and sorghum varieties on striga infestation and sorghum yield. Field 

experiment were conducted in Humera, North Western Ethiopia during 2017 growing season. Split-split plot design was 

done and replicated thrice. The experiment comprised of four N fertilizer levels in main plot, four herbicide rates in sub-

plot and three varieties in sub-sub plot under naturally Striga hermonthica infested area. Sorghum yield and striga count 

were recorded. Partial budget analysis was computed to assess the economic visibility of all factors. Result showed 

maximum grain yield (4383 kg ha-1) was obtained from application of 23 kg N ha-1 and 15 g Cl ha-1 with variety Deber. 

Stand count of striga at 65 DAP were significantly (P<0.01) affected with the application of N fertilizer, herbicide rates 

and varieties. The partial budget showed that an investing of 1.0 birr on application of N fertilizer, herbicide with 

varieties earns 4.23 birr. Generally, an integrated approach was found to be the best method to control striga and as 

well-as to obtain the optimum yield. Thus, using N fertilizer, herbicide, and variety could be an advantage to obtain 

highest yield and profit for the farmers in striga infested areas. 
 

Key words: Sorghum bicolor, Striga hermonthica, Urea- Nitrogen fertilizer, Herbicide, Varieties and Sorghum yield 

 

INTRODUCTION 

 

Agriculture in Ethiopia is considered as the primary 

activity where about 84% of the country’s population has 

been engaged in and generates income for household 

consumption to sustain its livelihood (CSA, 2015). The 

agricultural sector contributes about 42% to the country’s 

GDP and 90% export (Gosa, 2016) and above all, the sector 

is believed to be the main source of raw material input in 

the process of establishing the future industrialized 

Ethiopia. This will bring sustainable economic 

development for the country (CSA, 2016). Ethiopian 

economic growth is highly dependent on the success of the 

agriculture which cereal production takes the biggest share. 

In 2015/16 cropping season the top major cereal crops in 

area coverage were, teff, maize, sorghum and wheat and 

each crop took up a land coverage of 22.95%, 16.91%, 

14.85 %  and 13.33% respectively in Ethiopia, while the 

proportion for the cereal production of maize, teff, wheat 

and sorghum was  26.80%, 16.76%,  15.81% and 16.20%  

respectively (CSA, 2016).       

Sorghum [Sorghum bicolor (L.) Moench] belongs to 

the grass family, Gramineae. It is a C4 plant with higher 

photosynthetic efficiency (Reddy, 2009). Different reports 

indicated that sorghum is originated and domesticated in 

Ethiopia and later spread to other parts of Africa, India, 

Southeast Asia, Australia, and the United States (Dogget, 

1988).      

Sorghum in Ethiopia has wider geographical 

adaptation, from lowlands to highlands than any other 

cereals. This indicates that the country is a center of 

diversity for the crop (Tesso et al., 2007). Sorghum in 

Ethiopia is annually cultivated over 1.83 million hectares 

contributing to 4.35 million tons to annual grain production 

in the country (CSA, 2015).  

In Ethiopia, sorghum is grown as major food cereals, 

where its grain is mostly used for local markets and most 

of  the  sorghum  produced   in   Ethiopia   is   consumed  at 
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household levels. It is the second most important crop for 

Injera (main food of Ethiopians) next to Teff. The grain is 

also used for traditional beverages and raw material for 

industry to process beer. Sorghum Stover is also used as 

feed for animals and as housing and fencing material 

(Legesse, 2015). 

In Ethiopia, sorghum is grown in almost all regions of 

Ethiopia (CSA, 2015). However, the average productivity 

is by far below its potential. The national average sorghum 

productivity in Ethiopia is 2.11 tons/ha which is far below 

the global average which is 3.3 tons/ha (Alemayehu et al., 

2011).  

The potential productivity of sorghum is decreased due 

high stiga infestation in Ethiopia. The annual sorghum 

losses attributed to Striga in Ethiopia is 25% (AATF, 

2011). When Striga infestation is very severe, the crop will 

fail completely to bear panicles resulting entire losses of 

yield. The extent of yield loss is related to the incidence and 

severity of attack (personal observation). Striga (witch 

weed) and drought are the most economically important 

constraints across regions (Rebka et al., 2013).  

Striga hormentica is the most widely distributed and 

devastating species in Northern Ethiopia causing severe 

sorghum yield loss. This weed shows greatest diversity in 

morphology and behavior attacking exceptionally wide 

range of crops as compared to other striga spp. found in any 

other Sub- Saharan Africa countries (Fasil, 2003). 

Controlling this weed is a massive assignment 

considering the seed production capacity of 10,000-

100,000 seeds/plant which remains viable in the soil for 

many years till getting favorable condition to initiate 

germination (Parker and Riches, 1993). Intimate 

physiological interaction with their host plants (Elzein and 

Kroschel 2006), ability to thrive best in poor soil fertility 

(Kanampiu, 2008) which is a special characteristics of the 

farm land of the poor farmers in Africa as well as Northern 

Ethiopia are the most important characteristics of this 

parasite weed making it to be too big problem for sorghum 

production (Shank, 1996).  

Several control methods have been tried and 

developed for the control of striga(parasitic weed) in the 

globe which includes; crop rotation, trap and catch 

cropping, hand-pulling, nitrogen fertilization, 

intercropping, solarization, chemical (herbicides and or 

artificial seed germination stimulants, e.g. ethylene, strigol 

analogue), use of resistant varieties,  biological and 

integrated striga management. 

Use of Striga resistant and or tolerant sorghum 

varieties involves growing sorghum varieties which show 

less attack, usually in terms of numbers of parasite attached 

or emerges and growing of varieties which suffer less 

damage than standard/susceptible varieties. Striga resistant 

hosts are not immune but less infested by Striga compared 

to susceptible hosts (Grenier et al. 2007). 

Levels of nitrogen fertilizer from 110-170 kg of N ha-1 

were appropriate for the control Striga hermonthica in 

sorghum in Nigeria (Showemimo, 2007). 

Babiker et al., (1996) reported that chlorsulfuron in 

combination with dicamba controlled striga as much as 77-

100% on sorghum. 

S. hermonthica found in the Northern part of Ethiopia, 

where this area is believed to be the origin of this species, 

shows greater diversity in morphology, behavior, and host 

range, and is unmatched to Stiga in other Sub- Sahara 

African countries (Fasil, 2003). Hence, successful Striga 

control is more likely to be achieved by combining a range 

of individual component technologies into integrated 

methods (Schulz et al., 2003).  

Due to the complicated nature of the parasitic weed 

(striga hormontheica) different control measures have been 

practiced for the control of S. hermonthica, but no stable 

and achievable results have been found. However, data on 

integrated approach for controlling striga in the study area 

is limited. Hence, this project was designed to test the 

integrated approach of striga management options using 

herbicide (Chlorsulfuron), variety, and N fertilizer at 

Adebay, Humera, North West Ethiopia.  

 

Objectives 

❖ To determine the effect of nitrogen fertilizer levels and 

chemical herbicide rates on yield of sorghum varieties  

on naturally striga infested area. 

❖ To determine the interaction effect of N fertilization 

levels, herbicide rates and varieties on sorghum yield 

and striga infestation.  

❖ To assess the economic feasibility of nitrogen fertilizer 

levels and chemical herbicide rates to the management 

of striga on sorghum varieties yield. 

 

MATERIALS AND METHODS 

 

Description of the study area 

The experiment was conducted at Humera 

Agricultural Research Center (HuARC) research 

station,Humera city, Tigray, northern part of Ethiopia in the 

2017growing season under rainfed condition. It is located 

at 14°15' N latitude and 36°37' E longitude with an average 

altitude of 609 meters above sea level. The mean annual 

rainfall is 443.5 mm. Most of the rainfall is concentrated 

during summer (June – September). It is characterized by 

hot temperature and erratic rainfall. The maximum 

temperature ranges from 33 °C in August to 42 °C in April, 

while the minimum temperature varies from 17.5 °C in July 

to 22.2 °C in May (HuARC, 2014 unpublished data). 

Though, the location is considered to represent the hot to 

warm semiarid plain sorghum growing areas of Tigray 

under rain fed condition. Moreover, poor distribution of the 

rainfall coupled with high evapo-transpiration makes the 

area vulnerable to terminal moisture stress (BoA, 2017). 

Major crops grown in that area are sesame, sorghum, and 

cotton. 

 

Experimental design and treatments 

The experiment was laid out in split-split plot design 

with three replications. There were a total of forty eight 

treatment combinations in this experiment. The treatments 

were applied indiscriminately to each experimental plot of 

each replication (Gomez and Gomez, 1984). The three 

factors were N fertilizer levels, herbicide rates, and 

sorghum varieties (Table: 1). 

 

Experimental procedures  

The sorghum varieties were drill sown 4 cm deep at 

the appropriate planting time of the area in naturally striga 

infested soils with 75 cm spacing between rows and 15 cm 

spacing between plants of the same row in 3.75m*4m 

https://scialert.net/fulltext/?doi=ijar.2015.14.23#68831_con
https://scialert.net/fulltext/?doi=ijar.2015.14.23#75564_an


Int J Agri Biosci, 2020, 9(2): 74-82. 
 

 76 

(15m2) plot size. The plots were laid out and leveled 

manually. One and 1.5 m distances were maintained 

between each plot and each block respectively. The N 

fertilizer rates (in the form of urea) were applied to 

corresponding experimental plot divided in to two halves. 

One-half of the fertilizers (i.e., as per the treatment) were 

applied uniformly within the rows during planting time 

while the remaining half of each N fertilizer treatments 

were top dressed on the inter row spaces two weeks after 

emergence of the crop. The herbicide was dilutes by the 

recommended water (200 liter ha-1) and sprayed three 

weeks after emergence of the crop to the soil. Due to the 

need to monitor striga emergence without obstruction and 

quantify the effect of Striga only, plots were kept free of 

other weeds by repeated hoe and hand weeding at all 

growth stages. 

The experimental plots were thinned to optimum plant 

density a week after emergence. All the experimental units 

were receiving all the other management practices equally.  

 

Data collection  

Soil sampling and analysis: Before planting, soil samples 

were taken from the top 30 cm plough depth using auger 

from experimental field. The collected samples were 

composited to one sample, air dried, milled, and passed 

through 2mm sieve to determine soil pH, EC, CEC, OC, 

total nitrogen, available phosphorus, available potassium 

and soil texture.   

 

Data on grain yield: Yield of the different treatments were 

taken for each plots. 

Grain yield (kg/ha): grain yield was recorded on plot basis 

then changed to hectare   

Data on striga 

Number of striga count: Numbers of striga at 65 DAP was 

recorded. 

 

Economic analysis: The partial budget as reported by 

CIMMYT, (1998) was analyzed on grain yield of sorghum 

crop in order to estimate the costs and benefits associated 

with different treatments. Economic analysis was made 

using the prevailing inputs at planting and for outputs at the 

time crop was harvested. All costs and benefits were 

calculated on hectare basis in Ethiopian Birr (Birr ha-1). 

Grain yield was adjusted down by 10% to minimize the 

effect of researcher managed small plots as compared to the 

farmers managed. The following concepts were used in the 

partial budget analysis. 

i. Mean grain yield is the average yield (kg ha-1) of each 

treatment.  

ii. The gross benefit ha-1 is the product of field price of 

sorghum and the mean yield for each treatment.  

iii. The Total Variable Costs (TVC) is the sum of field 

cost of fertilizer, herbicide and varieties and its 

application cost 

The net benefit ha-1 (NB) for each treatment is the 

difference between the gross benefit and the total variable 

costs. For each pair of treatments, a percent marginal rate 

of return (MRR) was calculated. CIMMYT (1988) reported 

that the % MRR between any pair of treatments denotes the 

return per unit of investment in fertilizer and herbicide 

expressed as a percentage.  

Table 1: Main, Sub-plot, and sub-sub plot treatments used in the 

experiment 

Treatments  Treatment levels 

Nitrogen levels (main plot) 

 

N0 (0 kg N ha-1) 

N1 (23 kg N ha-1) 

N2 (46 kg N ha-1) 

N3 (69 kg N ha-1) 

Herbicide rates (sub-plot) C0 (0 gm ha-1) 

C1 (10 gm ha-1) 

C2 (15 gm ha-1) 

C3 (20 gm ha-1) 

Varieties (sub-sub plot) V1 (Brihan resistance variety) 

V2 (Deber local variety) 

V3 (Wediaker local variety) 

NB: - N nutrient in the form of urea fertilizer. 

 

MMR was calculated using the following formulas 

Gross benefit = yield return* price 

Net profit = gross benefit – total cost that vary 

MRR = change in net benefit/ total variable costs 

 

Data analysis 

All collected data were statistically subjected to 

analysis of variance (ANOVA) for the split spit plot design 

of the experiment using JMP-18th statistical package on a 

computer. Whenever treatment effects were significant 

(P<0.05), mean comparison between, and/or among 

treatment means were computed using Dunken’s Multiple 

Range test at P<0.05. 

 

RESULTS AND DISCUSSION 

 

Pre plant soil chemical properties 

The dominant soil texture of the area is black vertisol. 

Soil pH is almost neutral so it is best to cultivate any crop, 

based on Barber (1984). Soil of study field, Humera area, 

indicates low organic matter. The level of organic matters 

in soils influence a number of soil chemical and physical 

properties this low OM might be the reason for the presence 

of less soil aggregation that might due to over cultivation, 

deforestation, removal of crop residue and over grazing  

which aggravated by erosion. Electrical conductivity (EC) 

indicated the area has low total nitrogen available this may 

be due to the mono cropping or most dominant crops 

(sesame and sorghum) needs nitrogen fertilizer but 

available phosphorus and available potassium are high. 

Cation exchange capacity is medium (Table: 4).  

 

Yield of Sorghum as Affected by N Fertilizer Levels, 

Herbicide Rates and Varieties  

The interaction effect of N fertilizer levels, herbicide 

rates and varieties were highly significant (P < 0.01) on grain 

yield (Table: 5). This shows that integrated management of 

sorghum under striga infested plots produces optimum yield. 

Maximum yield (4383 kg ha-1) was obtained from 

application of 23 kg N ha-1, 15 g Cl ha-1 and V2 whereas 

minimum yield (2014 kg ha-1) was obtained from N and 

herbicide control with V1. N and herbicide application even 

with susceptible variety had more influence on yield than the 

resistance variety. This result is in line with Kabambe et al. 

(2008) who reported different site with fertilizer and 

occasionally with herbicide increases the yield and decreases 

the striga infestation.   
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Table 2: Combination of treatment and code of the treatment 

Trt # Combination of treatment Code of treatment Trt 

 # 

Combination of treatment Code of 

treatment 

1 0kg N ha-1, 15g Cl ha-1 and Birhan N0C2V1 25 46kg N ha-1, 10g Cl ha-1 and Birhan N2C1V1 

2 0kg N ha-1, 15g Cl ha-1 and Wediaker N0C2V3 26 46kg N ha-1, 10g Cl ha-1 and wediaker N2C1V3 

3 0kg N ha-1, 15g Cl ha-1 and Deber N0C2V2 27 46kg N ha-1, 10g Cl ha-1 and Deber N2C1V2 

4 0kg N ha-1, 0g Cl ha-1 and Wediaker N0C0V3 28 46kg N ha-1, 20g Cl ha-1 and Birhan N2C3V1 

5 0kg N ha-1, 0g Cl ha-1 and Birhan N0C0V1 29 46kg N ha-1, 20g Cl ha-1 and wediaker N2C3V3 

6 0kg N ha-1, 0g Cl ha-1 and Deber N0C0V2 30 46kg N ha-1, 20g Cl ha-1 and Deber N2C3V2 

7 0kg N ha-1, 10g Cl ha-1 and Deber N0C1V2 31 46kg N ha-1, 0g Cl ha-1 and wediaker N2C0V3 

8 0kg N ha-1, 10g Cl ha-1 and wediaker N0C1V3 32 46kg N ha-1, 0g Cl ha-1 and Birhan N2C0V1 

9 0kg N ha-1, 10g Cl ha-1 and Birhan N0C1V1 33 46kg N ha-1, 0g Cl ha-1 and Deber N2C0V2 

10 0kg N ha-1, 20g Cl ha-1 and Deber N0C3V2 34 46kg N ha-1, 15g Cl ha-1 and Birhan N2C2V1 

11 0kg N ha-1, 20g Cl ha-1 and wediaker N0C3V3 35 46kg N ha-1, 15g Cl ha-1 and Deber N2C2V2 

12 0kg N ha-1, 20g Cl ha-1 and Birhan N0C3V1 36 46kg N ha-1, 15g Cl ha-1 and wediaker N2C2V3 

13 23kg N ha-1, 20g Cl ha-1 and Birhan N1C3V1 37 69kg N ha-1, 0g Cl ha-1 and Birhan N3C0V1 

14 23kg N ha-1, 20g Cl ha-1 and wediaker N1C3V3 38 69kg N ha-1, 0g Cl ha-1 and Deber N3C0V2 

15 23kg N ha-1, 20g Cl ha-1 and Deber N1C3V2 39 69kg N ha-1, 0g Cl ha-1 and wediaker N3C0V3 

16 23kg N ha-1, 0g Cl ha-1 and Birhan N1C0V1 40 69kg N ha-1, 15g Cl ha-1 and Deber N3C2V2 

17 23kg N hab-1, 0g Cl ha-1 and wediaker N1C0V3 41 69kg N ha-1, 15g Cl ha-1 and Birhan N3C2V1 

18 23kg N ha-1, 0g Cl ha-1 and Deber N1C0V2 42 69kg N ha-1, 15g Cl ha-1 and wediaker N3C2V3 

19 23kg N ha-1, 10g Cl ha-1 and wediaker N1C1v3 43 69kg N ha-1, 10g Cl ha-1 and Birhan N3C1V1 

20 23kg N ha-1, 10g Cl ha-1 and Birhan N1C1V1 44 69kg N ha-1, 10g Cl ha-1 and wediaker N3C1V3 

21 23kg N ha-1, 10g Cl ha-1 and Deber N1C1V2 45 69kg N ha-1, 10g Cl ha-1 and Deber N3C1V2 

22 23kg N ha-1, 15g Cl ha-1 and Birhan N1C2V1 46 69kg N ha-1, 20g Cl ha-1 and Deber N3C3V2 

23 23kg N ha-1, 15g Cl ha-1 and wediaker N1C2V3 47 69kg N ha-1, 20g Cl ha-1 and wediaker N3C3V3 

24 23kg N ha-1, 15g Cl ha-1 and Deber N1C2V2 48 69kg N ha-1, 20g Cl ha-1 and Birhan N3C3V1 

 
Table 3: Soil samples analyzing methods 

Parameter  Method  References  

pH suspension of a 1:2.5 soil to water ratio Sahlemedin and Taye (2000) 

Total N Kjedahl method Jackson (1958) 

Available P Bray method Bray and Kurtz (1945) 

Olsen method Olsen et al. (1954) 

Available K Morgan method Knudsen et al., (1982) 

CEC Ammonium Acetate method Okalebo et al. (1993) 

Organic carbon Walkley and Black method Walkley and Black (1934) 

 
Table 4: Soil physico-chemical characteristics of the experimental site 

pH EC (ms/cm) OC (%) OM (%) TN 9%) Av. P (ppm) Av. K (ppm) CEC (Meq/100gm) 

7.04 0.12 0.981 1.691 0.101 12.36 304.68 20.8 

 
Table 4: Effect of nitrogen levels, herbicide, and variety on yield  

Treatments GY (kg/ha) Treatments GY (kg/ha) Treatments GY (kg/ha) Treatments GY (kg/ha) 

N0C0V1 2014r N2C0V1 3090d-i N1C0V1 2905g-m N3C0V1 2886g-m 

N0C0V2 2783i-n N2C0V2 3221d-i N1C0V2 3254d-i N3C0V2 3449b-e 

N0C0V3 2026qr N2C0V3 2215p-r N1C0V3 2440m-r N3C0V3 2289o-r 

N0C1V1 2317o-r N2C1V1 3047d-k N1C1V1 2935f-l N3C1V1 3002e-k 

N0C1V2 3396c-f N2C1V2 3505bcd N1C1V2 2895g-m N3C1V2 3214d-i 

N0C1V3 2339n-r N2C1V3 2295o-r N1C1V3 2728j-o N3C1V3 2606k-p 

N0C2V1 2295o-r N2C2V1 3296c-g N1C2V1 3207d-i N3C2V1 2886g-m 

N0C2V2 3837b N2C2V2 3405c-f N1C2V2 4383a N3C2V2 3272c-h 

N0C2V3 2587k-p N2C2V3 2481l-q N1C2V3 2439m-r N3C2V3 2792i-n 

N0C3V1 2367n-r N2C3V1 2912g-m N1C3V1 3222d-i N3C3V1 3037d-k 

N0C3V2 3060d-k N2C3V2 3278c-h N1C3V2 3715bc N3C3V2 2897g-m 

N0C3V3 2590k-p N2C3V3 2508l-p N1C3V3 2805h-n N3C3V3 2472l-r 

CV (%) 8.3 CV (%) 8.3 CV (%) 8.3                           CV (%)      8.3 

LSD(0.05) 386.8 LSD(0.05) 386.8 LSD(0.05) 386.8 LSD(0.05)    386.8 

F Pr <.001 F Pr <.001 F Pr <.001  F Pr     .001 

GY = grain yield, herbicide rates N (0, 1, 2 and 3) = Nitrogen levels, V1 = Brihan, V2 = Deber, V3= wediaker and ns =non_significant 

 

The analysis of variance showed non-significant 

(P>0.05) interaction effects of N fertilizer levels and 

herbicide rates (Table: 6) but the effects of N fertilizer 

levels on the varieties were highly significant (P<0.01). 

Higher yield was obtained from N1V2 (23 kg N ha-1 with 

Deber) (3562 kg ha-1) while lower yield was recorded from 

N0V1 (0kg N ha-1 with Brihan) (2248 kg ha-1). This shows 

that with increasing N fertilizer the yield was not increased 

may be due to the uptake of N fertilizer of the variety. 

These findings disagree with study of Gebrelibanos and 

Derje (2015) that stated increasing nitrogen fertilizer also 

increases the yield.  
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Table 6: Integration effects of nitrogen levels and varieties, 

herbicide and variety on yield sorghum 

Treatments GY (kg/ha) Treatments GY (kg/ha) 

N0V1 2248e C0V1 2721def 

N0V2 3269b C0V2 3177bc 

N0V3 2385de C0V3 2242g 

N1V1 3067bc C1V1 2825de 

N1V2 3562a C1V2 3253b 

N1V3 2603d C1V3 2492fg 

N2V1 3086bc C2V1 2921cd 

N2V2 3352ab C2V2 3725a 

N2V3 2375de C2V3 2575ef 

N3V1 2950c C2V1 2885cde 

N3V2 3208bc C3V2 3238b 

N3V3 2540d C3V3 2594def 

CV (%) 11.3 CV (%) 12.7 

LSD(0.05) 263.9 LSD(0.05) 295.3 

F Pr <.001 F Pr <.001 

GY = grain yield, herbicide rates N (0, 1, 2 and 3) = Nitrogen 

levels, V1 = Brihan, V2 = Deber, V3= wediaker and ns = 

non_significant 

 
Table 5: Effect of nitrogen levels, herbicide, and variety on grain 

yield of sorghum 

Treatments GY 

(kg/ha) 

Treatments GY 

(kg/ha) 

Treatments GY 

(kg/ha) 

(N0) 0 2634b C0 (0) 2513b V1 2838b 

(N1) 23 3077a C1 (10) 2856ab V2 3348a 

(N2) 46 2938a C2(15) 3073a V3 2476c 

(N3) 69 2899a C3(20) 2905ab   

CV (%) 17.6 CV (%) 17.9 CV (%) 13.4 

LSD(0.05) 236.8 LSD (0.05) 241.2 LSD(0.05) 156.5 

F Pr 0.003 F Pr 0.034 F Pr <.001 

GY = grain yield, C (0, 1, 2 and 3) = herbicide rates N (0, 1, 2 and 

3) = Nitrogen levels, V1 = Brihan, V2 = Deber, V3= wediaker and 

ns =non_significant. 

 

The interaction effect of herbicide rate on varieties of 

sorghum was showed highly significant difference 

(P<0.01) on grain yield of sorghum (Table: 6). Highest 

grain yield was obtained from C2V2 (3725 kg ha-1) while 

lowest yield was recorded from C0V3 (2242 kg ha-1). This 

indicates that variety wediaker was sensitive to striga 

infestation and affects the grain. That shows herbicide 

affects the striga attachment to the host and it indicates 

application of herbicide with V2 increases the yield by 

43.84% over the control herbicide with V3. This result 

agrees with Illa A.O et al. (2010) who reported that treated 

IR-maize and increasing plant population increases the 

yield under natural striga infestation. 

The result showed that the effect of N on grain yield 

was significant (P<0.05) (Table: 7). Higher grain yield 

(3077 kg ha-1) was scored from 23 kg N ha-1 application 

which was comparable with 46 kg N ha-1 and 69 kg N ha-

1 application while the lowest (2634 kg ha-1) was scored 

from the control. This result was due to the uptake of the 

N fertilizer of the crop. The analysis of variance showed 

that the effect of herbicide application on grain yield was 

also significant (P<0.05) (Table: 7). The highest grain 

yield was scored from 15 gm ha-1 herbicide application 

(3073 kg ha-1) which was statistically similar with 10gm 

ha-1 and 20gm ha-1 application of herbicide rates but the 

lowest grain yield was obtained from the control (2513 kg 

ha-1) it also similarity with the application of 10gm ha -1 

and 20gm ha-1 of herbicide rates. The result showed that 

highly significant difference (P<0.01) was observed 

among the varieties (Table: 7). Higher yield was recorded 

from V2 (3348 kg ha-1) while lower yield was recorded 

from V3 (2476 kg ha-1).  

 

Striga result 

Days to striga stand count: Nitrogen levels, herbicide 

rates and varieties interaction showed highly significant 

difference (P<0.01) for striga count at 65 DAP (Table: 

8).The highest striga was counted from both control (no 

application of nitrogen fertilizer and herbicide) with variety 

V3 (11.95 plants m-2), while the lowest striga were counted 

from N2C2V1, N3C1V1, N3C2V1 and N3C3V1. 

The current result showed significant effect by N 

fertilizer and application of herbicide (P<0.05) on 65 DAP 

(Table: 9). Use of two or more combined striga control 

methods were better method.  

N levels with varieties interaction showed highly 

significant difference (P<0.01) for at 65ADP (Table: 10). 

Smallest number of striga plants (1.76) was observed from 

plots with application of 46 kg N ha-1 with V1 and 

statistically  similar  with  application of  0, 23 and 69 kg N 
 

Table 6: Interaction effect of nitrogen levels, herbicide rates, and varieties on striga count 

Treatments 65DAPm-2 Treatments 65DAPm-2 Treatments 65DAPm-2 

N0C0V1 5.15(2.26)m-q N0C2V3 10.37(3.21)kl N1C1V2 5.11(2.25)m-q 

N0C0V2 109.48(10.46)b N0C3V1 1.48(1.21)pq N1C1V3 22.19(4.7)i 

N0C0V3 142.93(11.95)a N0C3V2 2(1.41)pq N1C2V1 1.56(1.24)pq 

N0C1V1 1.33(1.15)pq N0C3V3 7.07(2.65)l-n N1C2V2 2.85(1.68)n-q 

N0C1V2 8.19(2.86)lm N1C0V1 6.07(2.45)l-p N1C2V3 7.78(2.78)lm 

N0C1V3 24.26(4.92)hi N1C0V2 27.07(5.2)h N1C3V1 1.41(1.17)pq 

N0C2V1 1.59(1.25)pq N1C0V3 56.04(7.47)e N1C3V2 1.89(1.37)pq 

N0C2V2 8.67(2.94)lm N1C1V1 1.44(1.2)pq N1C3V3 1.81(1.34)pq 

N2C0V2 77.33(8.79)d N2C3V1 1.33(1.15)pq N3C1V3 2.67(1.63)n-q 

N2C0V3 104.78(10.23)c N2C3V2 2.85(1.68)n-q N3C2V1 1.11(1.05)q 

N2C1V1 1.74(1.31)pq N2C3V3 2.93(1.71)n-q N3C2V2 6.89(2.62)l-n 

N2C1V2 5.37(2.31)m-q N3C0V1 2.89(1.69)n-q N3C2V3 8.89(2.98)lm 

N2C1V3 51.41(7.15)f N3C0V2 41.48(6.43)g N3C3V1 1.11(1.05)q 

N2C2V1 1.11(1.05)q N3C0V3 38.74(6.21)g N3C3V2 6.78(2.6)l-o 

N2C2V2 2.67(1.63)n-q N3C1V1 1.11(1.05)q N3C3V3 2.52(1.58)n-q 

CV (%) 13.6 CV (%) 13.6 CV (%) 13.6 

LSD(0.05) 3.932 LSD(0.05) 3.932 LSD(0.05) 3.932 

F Pr <.001 F Pr <.001 F Pr <.001 

65DAP = striga count 65 days after sorghum planting, N (0, 1, 2 and 3) = Nitrogen levels, C (0, 1, 2 and 3) = herbicide rates, V1 = 

Brihan, V2 = Deber and V3 = wediaker. 
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Table 7: Interaction effect of nitrogen levels and herbicide rates 

on striga count 

Treatments 65DAPm-2 Treatments 65DAPm-2 

N0C0 85.85(8.22)a N2C0 61.65(6.9)b 

N0C1 11.26(2.98)c-e N2C1 19.51(3.59)ce 

N0C2 6.88(2.47)c-e N2C2 5.9(2.2)c-e 

N0C3 3.52(1.76)de N2C3 2.37(1.51)e 

N1C0 29.73(5.04)c N3C0 27.7(4.78)cd 

N1C1 9.58(2.72)c-e N3C1 6.52(2.2)c-e 

N1C2 4.06(1.90)de N3C2 5.63(2.21)c-e 

N1C3 1.7(1.29)e N3C3 3.78(1.86)de 

CV (%) 63.1 CV (%) 63.1 

LSD(0.05) 20.699 LSD(0.05) 20.699 

F Pr <.001 F Pr <.001 

65ADP = strig count 65 days after sorghum planting. 

 

ha-1 with V1 whereas highest striga plants (46.16) was 

counted from the control plot with V3 which is similar with 

control of V2, 23 and 46 kg N ha-1 with V3. The reason 

behind that may be the variety sensitive to the striga 

attachment because in the control of V1 the striga number 

was low but in the V3 even with 46 kg N ha-1 the striga 

number was very high. 

Generally combination of N fertilizer levels and 

varieties affected the striga number count. The result 

clearly showed that there were highly significant 

differences between herbicide rates and varieties to striga 

count at 65ADP (Table: 11). This means spray of herbicide 

with varieties affect the striga count. 

At 65ADP minimum striga was counted from 

application of all rates of herbicide included the control 

with V1 (1.34 stiga plants m-2) except the control with V2 

and 10g Cl ha-1 with V3. The result analysis showed non-

significant difference between N levels in striga count/m2 

at 65DAP (Table: 12).  

A highly significant difference (p < 0.01) seen due to 

chemical rates on days to 65 DAP (Table: 13). At 65 DAP 

higher striga count from control (51.33 plants m-2) while 

the lowest striga count were from 20g Cl ha-1 application 

(2.84 plants m-2). With the increase herbicide rates it 

decreases the number of striga but statistically not 

difference with application of 10 and 15 gm Cl ha-1. This 

shows that the herbicide had suppressed the emergence of 

the striga weed which was also reported by other authors. 

Eplee et al, (1991) reported 80% striga control with 

application of 2.2 kg active ingredient ha-1 pre plant 

incorporated. A positive effect of Metalachor herbicide 

application suppresses striga by keeping attachment of 

germinated striga seeds by Kabambe et al. (2008). Mazen 

et al. (2017) in his study also indicated that striga 

emergence reduced 49-63.6% by application Cl herbicide 

when compared with the control. 

Highly significant differences (p<0.01) among 

sorghum varieties were found at 65ADP (Table 14). The 

highest Striga was counted at 65 DAP from variety V3 

(3.22 striga m-2) and statistically similar with V2 but lowest 

striga was counted from V1 (0.97 striga m-2). In general, 

Brihan exhibited resistance to S. hermonthica by 

supporting the minimum number of striga plants count, 

unlike the wediaker variety which supported the highest 

number of striga m-2. This may be due to striga seeds will 

not germinate in the absence of a chemical stimulant. This 

result agrees with Doggtt (1988) which indicated that 

resistant crop genotypes helps significantly fewer emerged 

S.hormonthica plant. It also agrees with the finding of 

Tesso et al. (2007) who reported that varieties effectively 

reduced the striga with and without other options. Similarly 

Gebrelibanos and Dereji (2015) who stated that the 

difference in number of striga count was due to the 

divergence among the varieties in production of 

germination stimulating chemicals produce by the root of 

the host. This result was also agreed with the study of 

Olivier et al. (2006) which discovered varietal difference 

in striga emergence and striga count.  
 

Economic analysis 

Among the 48 treatment combination tested, 43 

treatments were dominated and eliminate from the 

marginal analysis (Table: 15). The 43 treatments were 

dominated because of their non-profitability to the farmers. 

No N fertilizer with application of 10 and 15 g Cl ha-1 and 

V2 offered 248.38% and 284.7% marginal rate return 

(Table: 16). Although application of 23 kg N ha-1, 15g Cl 

ha-1 herbicide also gave MRR of 423.51% when it was 

compared to succeeding treatment. This indicates that 

farmer can obtain 4.23 birr by investing 1birr on 

application of 23 kg N ha-1, 15g Cl ha-1 with V2. 

 
Table 10: Interaction effect of nitrogen levels and varieties on striga count 

Treatments 65DAPm-2 Treatments 65DAPm-2 Treatments 65DAPm-2 

N0V1 2.39(1.47)d N1V2 9.23(2.63)cd N2V3 43.26(5.7)ab 

N0V2 32.08(4.41)a-c N1V3 21.95(3.89)a-d N3V1 1.79(1.3)d 

N0V3 46.16(5.7)a N2V1 1.76(1.3)d N3V2 17.73(3.89)b-d 

N1V1 2.62(1.52)d N2V2 17.06(3.6)b-d N3V3 13.2(3.1)cd 

CV (%) 73.2 CV (%) 73.2 CV (%) 73.2 

LSD(0.05) 23.019 LSD(0.05) 23.019 LSD(0.05) 23.019 

F Pr  <.001 F Pr  <.001 F Pr  <.001 

65ADP = striga count at 65 days after sorghum planting  

 

Table 11: Interaction effect of herbicide rates and varieties on striga parameters 

Treatments 65DAPm-2 Treatments 65DAPm-2 Treatments 65DAPm-2 

C0V1 4.24(2.02)d C1V2 8.61(2.84)d C2V3 10.24(3.17)d 

C0V2 63.84(7.72)b C1V3 25.13(4.6)c C3V1 1.56(1.24)d 

C0V3 85.62(8.97)a C2V1 1.34(1.15)d C3V2 3.38(1.76)d 

C1V1 1.41(1.18)d C2V2 5.27(2.22)d C3V3 3.58(1.82)d 

CV (%) 36.4 CV (%) 36.4 CV (%) 36.4 

LSD(0.05) 13.659 LSD(0.05) 13.659 LSD(0.05) 13.659 

F Pr  <.001 F Pr  <.001 F Pr  <.001 

65ADP = 65 days after sorghum planting. 
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 Table 12: Effect of nitrogen levels on striga count 

Treatments (kg N/ha) 65DAP m2 

N0 (0) 26.88(3.86) 

N1 (23) 11.27(2.76) 

N2 (46) 22.36(3.53) 

N3 (69) 10.91(2.76) 

CV (%) 84.9 

LSD(0.05) ns 

F Pr 0.217 

 

Table 13: Effect of herbicide rates on striga count 

Treatments (gm/ha) 65DAP m-2 

C0 (0) 51.23(6.24)a 

C1 (10) 11.72(2.87)b 

C2 (15) 5.62(2.18)b 

C3 (20) 2.84(1.6)b 

CV (%) 64.9 

LSD(0.05) 11.487 

F Pr <.001 

 

Table 14: Effect of varieties on striga count 

Varieties 65DAP m-2 

V1 2.1(1.4)b 

V2 20.3(3.63)a 

V3 31.1(4.64)a 

CV (%) 74.6 

LSD(0.05) 11.769 

F Pr <.001 

65DAP = striga count at 65 days after sorghum planting. 

 

Conclusions  

Combination of N fertilizer, herbicide, and varieties 

were significantly affected yield and striga infestation. 

Application of 23 kg N ha-1, 15g Cl ha-1 herbicide with V2 

gave higher yield. Striga count was lowest in application of 

all levels of N and herbicide with V1. 

The interaction effect of herbicide and variety were 

highly affected yield of sorghum, as well as striga count. 

Application of 15g Cl ha-1 herbicide with Deber variety 

gives higher yield compared with control herbicide with 

both varieties and the other treatment combinations.  

N fertilizer application affect significantly yield but 

striga stand count at 65 DAP were not affected by fertilizer 

levels. Herbicide application affected grain yield 

significantly on the varieties of sorghum grown in striga 

infested area. Grain yield in the control plot were lower 

compared with treated plots. Application of herbicide 

highly affected striga count.  

This research discovered variability between the 

sorghum varieties in yield in striga infested field. Highest 

grain yield was obtained from V2 (Deber) but lowest striga 

was observed from V1 (Brihan). N levels and herbicide 

rates had no effect on yield but affects striga count at 65 

DAP. Higher stand count of striga at 65 DAP in the control 

plots than treated plots. N fertilizer and varieties influenced 

the grain yield. Yield were higher in plots that receiving 

23kg N ha-1 with V2 than control N with all varieties. Striga 

count at 65 DAP were highest in control N fertilizer plots 

and V3 compared with other varieties and N fertilizer 

levels. Application of herbicide decreased number of striga 

even the susceptible variety and enhanced yield. 

The economic analysis showed growing of sorghum 

with application of 23 kg N ha-1, 15g Cl ha-1 with Deber 

variety  is  economically  visible.  This  treatment was best  

Table 15: Dominance analysis of the combination of nitrogen 

fertilizer, herbicide rates and varieties effect on sorghum 

Treatments  TCV 

(Birr) 

Gross benefit  

(Birr) 

Net benefit 

 (Birr) 

Dominance  

(D) 

No Co V1 0 1683.02 1683.02   

No Co V2 0 2815.43 2815.43   

No Co V3 0 1781.42 1781.42 D 

No C1 V1 300 2005.91 1705.91 D 

No C1 V2 300 3560.58 3260.58   

No C1 V3 300 2085.28 1785.28 D 

No C2 V1 350 1874.37 1524.37 D 

No C2 V2 350 3702.93 3352.93   

No C2 V3 350 2316.62 1966.62 D 

No C3 V1 400 1973.91 1573.91 D 

No C3 V2 400 3182.16 2782.16 D 

No C3 V3 400 2340.8 1940.8 D 

N1 Co V1 661 2612.33 1951.33 D 

N1 Co V2 661 3343.16 2682.16 D 

N1 Co V3 661 2351.84 1690.84 D 

N1 C1 V1 861 2440.25 1579.25 D 

N1 C1 V2 861 3146.01 2285.01 D 

N1 C1 V3 861 2574.02 1713.02 D 

N1 C2 V1 1100 2600.49 1500.49 D 

N1 C2 V2 1100 4699.89 3599.89   

N1 C2 V3 1100 2304.84 1204.84 D 

N1 C3 V1 1200 2557.86 1357.86 D 

N1 C3 V2 1200 4070.65 2870.65 D 

N1 C3 V3 1200 1989.36 789.36 D 

N2 Co V1 1322 2632.98 1310.98 D 

N2 Co V2 1322 3407.33 2085.33 D 

N2 Co V3 1322 2021.78 699.78 D 

N2 C1 V1 1622 2489.83 867.83 D 

N2 C1 V2 1622 3716.89 2094.89 D 

N2 C1 V3 1622 2130.06 508.06 D 

N2 C2 V1 1672 2570.86 898.86 D 

N2 C2 V2 1672 3612.33 1940.33 D 

N2 C2 V3 1672 2372.58 700.58 D 

N2 C3 V1 1722 2284 562 D 

N2 C3 V2 1722 3438.98 1716.98 D 

N2 C3 V3 1722 2440.98 718.98 D 

N3 Co V1 2083 2382.3 299.3 D 

N3 Co V2 2083 3698.81 1615.81 D 

N3 Co V3 2083 2094.3 11.3 D 

N3 C1 V1 2383 2281.84 -101.16 D 

N3 C1 V2 2383 3340.54 957.54 D 

N3 C1 V3 2383 2378.44 -4.56 D 

N3 C2 V1 2483 2161.74 -321.26 D 

N3 C2 V2 2483 3407.54 924.54 D 

N3 C2 V3 2483 2609.62 126.62 D 

N3 C3 V1 2533 2419.79 -113.21 D 

N3 C3 V2 2533 2987.81 454.81 D 

N3 C3 V3 2533 2400.42 -132.58 D 

N = nitrogen levels, C = herbicide rates and V1 = Brihan, V2 = 

Deber and V3= Wediaker 

 
Table 16:8 Marginal rate of return and residual analysis of the 

combination of nitrogen fertilizer levels, herbicide rates and 

varieties 

Treatments  TCV (Birr) NB (Birr) MRR (%) 

No Co V1 0 1683.02  - 

No Co V2 0 2815.43  - 

No C1 V2 300 3560.58 248.38333 

No C2 V2 350 3702.93 284.7 

N1 C2 V2 1100 4699.89 423.51647 

No = 0 kg nitrogen, N1 = 23 kg nitrogen fertilizer, Co = 0g 

herbicide C1 = 10g herbicide, C2 = 15g herbicide V1 = Brihan 

and V2 = Deber. 
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for its net benefit (4699.89 Birr), marginal rate of analysis 

(423.51%). The marginal rate of return showed by 

investing 1 birr on application of 23kg N ha-1, 15g Cl ha-1 

with Deber earns 4.23 birr. 

 

Recommendations 

The study shows that except the control all levels of N 

fertilizer produce optimum yield but 23 kg ha-1 N may be 

the optimum and economical visible for growing of 

sorghum crop and striga infestation control in the study 

area. Application of all rates of herbicide were resulted 

optimum yield since it controls striga infestation, however 

the economic visibility show application of 15g Cl ha-1 is 

the best for control of striga and improve sorghum yield. 

Combination of control techniques could result a better 

yield for management of striga even with the susceptible 

variety. Application of 23 kg N ha-1and 15g Cl ha-1 with 

Deber variety gives better yield and economically visible 

than all treatments.  Generally integrated striga 

management was the best especially with susceptible 

varieties that have high potential for yield, but this study 

was conducted only for one rainy season in one location, so 

to recommend it should be done at different sites and 

different seasons.  
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