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Abstract
An in-field weed survey method was conducted to estimate the most frequently,
density and abundance weed species present in Bilatte tobacco farm, Ethiopia
during 2014 totally covered approximately 145 hectares. During study period a
total number of 14 weed species belonging to 06 monocot and 08 dicot families
were recorded out of 7 families of weed reported form study site. The most
predominate was shown by monocot Poaceae having 4 weed species followed by
dicot family Composite having 3 weeds. The families Cyperaceous, Solanaceae
and Amaranthaceous each having 2 weeds, and the family Papaverceae
represented by 1 weed. Based on % of frequency Cyperus esculentus (sedges)
family Cyperaceous was 99.30. The data showed that Cynodon dactylon and
Digitaria abyssinica belong to family Poaceae and Cyperus esculentus family
Cyperaceous were the most abundant weed with a density of 35.9, 14 and 12 of
plant m-2 respectively. Relative abundance values quantify the overall weed
problem posed by specie Cyperus esculentus that had higher relative abundance
was 98.97. The importance value index indicated that Cyperaceous and Poaceae
families can be considered the great potential to cause reduce tobacco production.
Whereas, Solanium nigrum and Datura stramonium were observed with least
population density 0.00 and 1.03 plant m-2, least frequently 2.7 and 13.51 %, least
relative weed abundance, 0.07 and 1.03 with importance value index 2.8 and 14.8
occurring weed respectively.
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1. Introduction
Weeds are a major problem in the tropics as their growth is prolific and they are difficult to control. Weeds can

deprive crops of up to 50% of the soil moisture and applied nutrients, leading to reduced yields [1-3]. Weeds are
notorious yield reducers that are, in many situations, economically more important than insects, fungi or other pest
organisms [4 &5].
The impact of weeds on crop production is very significant. Weeds affect crops directly by competing for water;

essential mineral nutrients and they are known as a source of different diseases and pests. The extent to which
yield is depressed as a result of competition by weeds varies greatly depending on the resources available and
competitive ability of crops with weeds [6 &7]. According to [8], the presence of weeds in crop areas reduces the
efficiency of inputs such as fertilizer and Irrigation water, enhances the density of other pest organisms, and
finally severely reduces crop yield and quality.
Among the major a biotic factors limiting production of tobacco in Ethiopia are poor cultural practices and
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inadequate weed management. Many different types of weeds occur in tobacco farms causes lower yield and
quality, increased production costs, interference with harvesting, increase in the spread of some diseases through
cultivation, mainly tobacco mosaic virus and leaf curl viruses and cause considerable losses to the farmers and
Enterprise fields [6]. The nature of crop, cultural practices and cropping pattern , soil type, moisture availability,
location and season have been reported to cause variation in the abundance or distribution of weed species that are
found in a cropped field.
A sound weed management strategy cannot be developed without proper identification of weed in the field.

Hence, development of a sound weed management program will be crone stone of successful farm operation in
future. Currently, the importance of weed on tobacco in Ethiopia is not well documented like other crops. It was,
therefore, important to resolve these issues through survey in the major tobacco growing are of Bilatte tobacco
farm. Therefore,the present study was undertaken to identify weeds species and their predominance in tobacco
fields in Bilatte

2. Materials and methods
2.1 Study site/ location:

Field survey of mono crops of tobacco conducted on thirty one (31) tobacco fields in two locations Lencha and
Toto in 2014 at Bilatte. Bilatte is situated in southern part of the country in the region of southern nation
nationalities, Wolaita zone and about 330 km, 80 km, and 50 km away from Addis Ababa, Hawassa and Wolaita
Sodo, respectively. Wolaita zone, located about 400 km south of Addis Ababa. Wolaita is roughly divided in two
distinct altitudinal zones, the highlands (land between1700-2600masl) and the lowlands (land between
900-1700masl) [7]. Bilatte tobacco farm is found at an altitude of 1200-1400 m. Soil character of Bilatte tobacco
farm clay loam 20, silt clay loam 30, loam 45 and 5%silt loam. PH soil 6.6-7.7[8]. The mean annual rainfall 10
years (2004-2014) was 739 mm and average maximum temperature was 30.5 ºc and minimum 17.0ºc (Table 1).

2.2. Methodology

A total of 31 different tobacco fields representing approximately 145 hectares were surveyed during 2014
(January to February). All tobacco fields were grown tobacco as full season crop to find out the weed flora in
tobacco field in which tobacco had been grown intensively for several years in Bilatte. The weed survey was
made by least count quadrate method [9] using 1 m ×1m quadrates. In each field, 4 quadrants were laid down and
number of each species in quadrant was recorded. Weed Species within each quadrant were pooled, cut close to
the ground and then taxonomically identified the name of weed species and their family with the help available
literature of standard flora reference book produced by [10 &11].
The data were summarized using five quantitative measures as frequency, relative frequency; relative

abundance, relative density and value index importance (IVI) of each weed species [13].
1) Weed frequency calculated by formulas: [Frequency = number of quadrant containing species/total number

of quadrant];
2) Relative frequency =100x (frequency of the species/total frequency of all species);
3) Relative abundance = 100 x (species abundance/total abundance of all species);
4) Relative density= 100 x (density of species/total density of all species);
5) Value index importance (IVI) = (relative frequency+ relative density +relative abundance)

3. Results
During the survey period 14 weed species belong to 7 families were recorded. The weed flora includes broad,

narrow leaved, grasses and sedges. The most representative family in study areas, with regard to the number of
species, was poaceae (4) followed by composite (3), Cyperaceous (2), Solanaceae (2), Amaranthaceous (2) and
Papaverceae (1) (Table 2).

3.1. Weed Frequency

The result of frequency of weeds observable that Cyprus esculent (sedges) was the most frequent weed in the
surveyed farms with 99.30 percent frequency. The next frequently occurring weed species were Sorghum
halepense, Digitaria abyssinica , Xantinium Spanijum, Cynodon dactylon, Cyperus rotundus, Digitaria scalar,
Amaranthus hybrid, Amaranthus blitoidies, Argemena Mexicana, Chondrilla juncea and Gaslinsoga parviflorara,
with frequency percentages of 72.39, 67.57, 64.86, 56.76, 40.54, 40.54, 29.73, 27.03, 16.22, 21.62 and 21.62
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respectively (Table 3). The frequency of remaining Datura stramonium and Solanium nigrum were recorded less.
The weed species with low frequency may, in some cases, ignore the application of herbicides for the control in
the whole area, as normal occur in focus and thus local control method development (Table 3).

3.2. Relative density

The relative weed density percentage of weed is also data show that Cynodon dactylon was the most abundant
weed with a density of 35.9 of plant m-2, Digitaria abyssinica second most abundant weed with density of 14.0
plant m-2, Cyperus esculents, Xantinium Spanijum, Sorghum halepense, Cyperus rotundus, Digitaria scalar,
Amaranthus hybrid and chondrilla juncea, were the other weed density over 3.2 plants m-2 and the reaming weeds
were not present at a larger extent.

3.3. Relative abundance

Relative abundance values quantify the overall weed problem posed by a species. In descending order the top
most species Viz Cyperus esculentus, Xantinium Spanijum, Cynodon dactylon and Sorghum halepense that had
higher RA 98.97, 29.24, 27.24 and 24.59 respectively. Among broadleaved, the species Xantinium Spanijum
appeared most relative abundance followed by Amaranthus hybrid and chondrilla juncea. The least relative
abundance were found Solanium nigrum 0.07 and Datura stramonium 1.03 (Table 3).

3.4. Value index importance

The importance value index indicated which species have great influence within field. Cyperaceous (210.30
and Poaceae (104.3) families can be considered a trouble species with the great potential to cause reduce tobacco
production (Table 3). This fact high lights the need for strategies this species in all areas of study, because if not
controlled properly, besides competing for water ,light, and nutrients can interfere with harvest and be host to
aphid that cause Bush toppy virus disease a major challenge in tobacco production in study area.
Table 1 Meteorological rainfall and temperature data in Bilatte tobacco farm, for the year 2004- 2014

Month Total rainfall relative Average maximum temperature (°C) average minimum temperature (°C)
January 0.2 33.7 17.2
February 24.3 33.1 17.7
March 83.3 33.5 22.8
April 90.2 31.9 16.3
May 49.9 30.3 17.1
June 78.7 29.0 16.43
July 46.8 28.3 17.5

August 67.3 28.8 17.1
October 94.9 29.0 16.9
November 116.3 29.3 16.88
December 124.1 30.9 15.9
Total 776

Average 30.7 17.4

Table 2 Weed identified by botanical name, family and class in tobacco

No Scientific name Family Class
1) Argemonne mexicana Papaverceae Dicots
2) Amaranthus blitoides L. Amaranthaceous Dicots
3) Amaranthus hybrid L. Amaranthaceous Dicots
4) Chondrilla juncea L. Asteracea(Compositae) Dicots
5) Cynodon dactylon (L.) Pers. Poaceae(Graminae) Monocots
6) Cyperus esculentus L. Cyperaceous Monocots
7) Cyperus rotundus L. Cyperaceous Monocots
8) Datura stramonium L. Solanaceae Dicots
9) Digitaria abyssinica(L.) scop Poaceae(Graminae) Monocots
10) Digitaria scalar (L.) scop. Poaceae(Graminae) Monocots
11) Gaslinsoga parviflorara Cav. Compositae Dicots
12) Solanium nigrum L. Solanaceae Dicots
13) Sorghum halepense (l.) pers Poaceae(Graminae) Monocots
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14) Xantinium Spanijum Composite Dicots

Table 3 Frequency (F %), Relative abundance (RA), Relative density (RD), and Importance Value Index (IVI) of weeds
species in Bilatte

No Weed species F% RA RD IVI
1 Cyperus esculentus 99.30 98.97 12.0 210.3
2 Sorghum halepense 72.39 24.59 7.3 104.3
3 Digitaria abyssinica 67.57 14.69 14.0 96.3
4 Xantinium Spanijum 64.86 29.24 9.7 103.8
5 Cynodon dactylon 56.76 27.24 35.9 119.9
6 Cyperus rotundus 40.54 18.03 5.9 64.5
7 Digitaria scalar 40.54 14.69 4.3 59.5
8 Amaranthus hybrid 29.73 14.28 4.1 48.1
9 Amaranthus blitoides 27.03 1.97 1.0 30.0
10 Argemena mexicana 16.22 1.14 0.4 17.8
11 chondrilla juncea 21.62 11.7 3.2 36.5
12 Gaslinsoge palviaflora 21.62 5.07 1.8 28.5
13 Solanium nigrum 2.70 0.07 0.0 2.8
14 Datura stramonium 13.51 1.03 0.3 14.8

Total 574.39 362.01 199.2 937.4

4. Discussion and Conclusion
Based on the survey of this study, the following conclusions were made:
(1) On the basis frequency was observed that Cyprus esculent (sedges) was the most frequent weed in the

surveyed farms.
(2) Cynodon dactylon show that was the most abundant weed with a density of 35.9 of plant m-2.
(3) Cyperus esculentus also recorded the higher relative abundance values quantify the overall weed

problem posed by a species.
(4) The weed species with high IVI and frequency might compete better to reduce growth and yield of

tobacco crop.
(5) In conclusion the present study suggest that a variety of weed are infesting the tobacco at Bilatte tobacco

farm they may cause loss yield of the crop. To get better yield more survey work is needed on regular
basis to identify possible problematic weed and weed population shifts and direct research toward new
or appropriate cultural, mechanical, biological and chemical control for their control.

5. Acknowledgements
This study was funded by National Tobacco Enterprise, Bilatte leaf development farm.

References
[1] Sankaran, S. and Mani, V. S. (1972) Effect of weed growth on nutrient uptake and seed yield of sorghum. Indian Journal of

Weed Science, 4.
[2] Hay, J .R. (1974) Gain to the grower from weed science. Weed Science, 22
[3] Rao, V. S. (1983) Principles of weed science. IBH Publishing Company, Oxford, UK. Rempel E, 1989.
[4] Savary, S.L., Willocquet, F.A., Elazegui, N.P., Castilla and Teng, P.S. (2000) Rice pest constraints in tropical Asia:

quantification of yield losses due to rice pests in a range of production situations. Plant Dis, 84: 357-369.
[5] Savary, S., R.K. Srivastava, H.M. Singh and F.A.Elazegui. (1997) A characterisation of rice pests and quantification of yield

losses in the rice–wheat system of India. Crop Protect, 16: 387-398.
[6] D. Abebe, Me. Tadesse, M. Shiferaw. (2020) Hand Hoeing Weeding Frequency on Growth of Tobacco under the Ecological

Conditions of Shewa Robit and Bilatte Tobacco Farms, Ethiopia. International Journal of the Science of Food and Agriculture,
4(1) of Food and Agriculture, 4(1), 97-100.



Daniel Abebe, Mekonnen Tadesse

ABR 2020,1(1);5 | Email: abr@damray.com June 8, 202033

[7] EMA (Ethiopian Mapping Authority) 1988: National Atlas of Ethiopia
[8] Landon, J.R (1991) Booker tropical soil manual: A handbook for soil survey and agricultural land evaluation in the tropics and

subtropics. Longman Scientific and Technical, Essex, New York 474p.
[9] Labrada, R., and Parker, C. (1994) Weed Control in the context of Integrated Pest Management. Weed Management for

Developing Countries. Edited R. Labrada, J.C. Caseley, C. Parker, Plant Production and Protection Paper No. 120, FAO, Rome,
3-8.

[10] Mishra J.S., and Singh, V.P. (2003) Interference of Euphorbia geniculata in soybean-chickpea cropping system. Indian Journal
of Weed Science, 35: 225-227.

[11] Susan, D., and Gayle, B. (1998) Weed identification and control Guide. University of Nevada Cooperative Extension,
EB-98-01.

[12] Akobundu, I.O., and Agyakwa, C.W (1987) A handbook of West African weeds. IITA, Ibadan. 312-313.
[13] Thomas, A.G. (1985) Weed survey system used in Saskatchewan for cereal and oil seed crops. Weed Science, 33: 34-43


