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1. INTRODUCTION 

Tea scientifically known as Camellia sinensis (L.)  Kuntze is a perennial monocultural crop of the 
family Theaceae and genus Camelia. It is used to make hot beverages (Gesimba et al., 2005; Chen et 

al., 2022). It has two varieties; Camellia sinensis var. sinensis and Camellia sinensis var. assamica that 

have produced numerous cultivars and hybrid varieties (Mitra and Khandelwal, 2017). 

The tea plant is native to China and grown in 60 countries globally (Bermúdez et al., 2024). China is 
the leading tea producer globally, followed by India, Kenya, and Sri Lanka respectively (Beringer et 

al., 2020). According to Voora et al., (2019), the tea industry has supported the livelihoods of over 13 

million people globally through employment. Additionally, it has created a source of income for 9 

million smallholder farmers. Africa and Asia contribute to about 70% of the global tea production. 

Kenya is the world's third largest tea producer after China and India (Tuitoek et al., 2020). Its tea 

contributes to about 18% of total global production (Sriram, 2022). Small-scale tea farming is practiced 

in almost 19 counties in Kenya situated in the highlands accounting for 60% of the total Kenyan tea 
production (Onduru et al., 2012). Additionally, it supports the livelihoods of 0.6 million Kenyans 

(Kamunya et al., 2019). According to the Kenya National Bureau of Statistics (KNBS) (2024), tea was 

the second leading Kenyan export after horticulture earning the country Ksh. 187.4 billion in 2023. 

In Nandi County, tea is one of the most-grown cash crops (Jalang’o et al., 2023). It covers about 19,920 

hectares with an average production of 9 tonnes per hectare, (NCIDP, 2018). Tea farming is practiced 

in both small and large scale (Tuitoek et al., 2020). The smallholder farmers are managed by the Kenya 
Tea Development Agency (KTDA). In the county, there are two factories under KTDA; Chebut and 

Kaptumo (Koech, 2022). Tea is the mainstay in Nandi County supporting the livelihoods of many 

residents. However, dodder infestation continuously threatens tea production quality and quantity, 

which may further result in socioeconomic instability. 

The dodder plant is an invasive parasitic species belonging to the family Convolvulaceae (Morning 

glory) and genus Cuscuta (Yego et al., 2022; Glofcheskie et al., 2023). Dodder species are reported to 
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aimed to assess the extent of dodder infestation on tea in Nandi County. An exploratory survey design was 

chosen for this study. The Yamane sampling formula obtained the sample size for the study. A semi-structured 

questionnaire was administered to 354 respondents from the Kenya Tea Development Agency to represent 

small-scale and the multinational tea estate to represent large-scale tea farming. Coordinates were captured 

on the farms with dodder, recorded on an observation checklist, analyzed, and presented on a map. Results 
obtained showed that 99.4% of the respondents knew about dodder. 205 (58%) respondents didn’t have dodder 

on their tea farms while 149 (42%) reported the presence of dodder in their tea farms. In the Multinational tea 

estates, Siret, Chemomi, and Taito reported cases of dodder infestation. Notably, 74.9% of the respondents 

recorded that children were the major agents of dodder spread. 97.7% of the respondents acknowledged that 

dodder is a threat to tea farming. In conclusion, dodder has been extensively distributed on tea farms and is a 

threat to tea farming in the study area. This study recommends further research to develop effective and 

sustainable dodder control strategies.  
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be native to the Northern parts of America (Dechassa and Regassa, 2021). They are characterized by 

yellow, orange, or yellow-green, leafless twining stems. Dodder species produce small, bell-shaped 

flowers that range from yellow to white (Ngare et al., 2020). Dodder has specialized root structures 

(haustorium) (Dawson et al., 1994; Saric-Krsmanovic et al., 2019), which penetrate the plant host 

sucking nutrients.  

In Africa, dodder attacks have become increasingly prevalent with insufficient research on dodder 

despite being a threat to crops of economic importance (Masanga et al., 2021). In Kenya, dodders have 
high suitability for ravaging tea and coffee (Chepkirui, 2020; Masanga et al., 2021). Once a dodder has 

infested a tea bush, it leads to the drying of leaves henceforth reducing the chlorophyll content which 

leads to low tea leave yield (Yego et al., 2022). In Nandi, there is a lack of detailed information on the 
extent and knowledge of the impacts of dodder. Understanding the spatial distribution and tea farmers' 

awareness of dodder will help inform future monitoring and control strategies. To fill the gap, this study 

was conducted in Nandi County to ascertain the extent of dodder infestation on both small and large-

scale tea farms as well as assessing farmers’ general knowledge on dodder. 

2. MATERIALS AND METHODS 

2.1 Study Area 

The study was conducted in Nandi County, in the North Rift of Kenya. It lies across the equator between 
longitudes 34°45′ 00″ E and 35° 25′ 00″ E and latitudes 0° 35′ 00″ N and 0° 06 00″ S covering 2855.8 

square kilometers as shown in Figure 1. Nandi has an elevation of 1300m above sea level (NCIDP, 

2018). It has diverse climatic conditions, the northern parts of the County receive rainfall ranging from 

1300mm to 1600mm suitable for maize, while the southern half experiences 2000mm annually (NCIDP, 
2023). The average temperature ranges from 18℃ to 22℃. Tea farming is practiced in the Upper 

Midland and Lower Highland agroecological zones (NCIPD, 2023). 

 

Figure1. Map of the Study area 
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2.2 Research Design 

An exploratory survey design was used to conduct this research. Olawale et al., (2023) describe an 
exploratory research design used when investigating a new phenomenon, justifying why it was suitable 

for this study. This design was to provide insights into dodder infestation on tea as it is a new area of 

study in the context of Nandi County. This study gathered information on the general perceptions of 
respondents on tea and the location of farms with dodder. Data was collected through the use of a semi-

structured questionnaire, and field observations. For dodder locations, coordinates were picked to map 

the farms with dodder.  

2.3 Sample Size 

For this study, households registered under KTDA were chosen to represent the small-scale, and 

multinational tea estates were considered to represent the large-scale tea farms in Nandi. 

In small-scale tea farms, a sample size of 392 was obtained by applying the Yamane formula, (1967) to 

the 19,754 tea-growing households registered under KTDA; 

𝑛 =
𝑁

(1 + 𝑁(𝑒)2
 

N was the total number of tea-growing households, n was the sample size, and e was the margin error 

taken as 0.05 at a 95% confidence level. Therefore; 

𝑛 =
19,574

(1 + 19,574(0.05)2
 

𝑛 = 392.3034 

The sample size was distributed proportionally to the population of tea farmers delivering their tea to 

the two KTDA factories in Nandi County. Large-scale tea farms were purposefully selected from 

multinational tea companies including; Eastern Produce Kenya Limited, Nandi Tea Estates Limited, 
The Williamson Kenya Limited, and the Nyayo Tea Zones Development Corporations. Of which 6 tea 

estates were sampled represented in Table 1. 

Table1. Sample frame for the study 

S/N KTDA Catchment Population Sample size 

1.  Chebut 12,084 242 

2.  Kaptumo 7,490 150 

 Multinational Tea Companies Tea Estates Sampled Tea Estates 

3.  Eastern Produce Kenya Limited Kibabet, 

Kapsumbeiwa, 

Kipkoimet, 

Kepchomo, Chemomi, 

Savani, Sitoi, 
Kaboswa, Kipkeibon, 

Siret, Kibwari and 

Kaprachoge 

Chemomi and Siret 

4.  Williamson Kenya Limited Tindiret, Kapchorua, 

and Kaimosi 

Kapchorua and Kaimosi 

5.  Nandi Tea Estate Limited  Mokon, Kapsiwon, 

and Taito 

Taito 

6.  Nyayo Tea Zone Development Corporation Kipchabo Kipchabo 

2.4 Data Analysis 

To map the extent of dodder infestation coordinates taken from the field were uploaded to ArcMap 

version 10.8.2. This helped to visualize the spatial distribution of dodder in the study area. Qualitative 

data from a structured questionnaire was analyzed using Statistical Packages for Social Science SPSS 

software. The results were presented on a map and descriptive tables.  

3. RESULTS AND DISCUSSION 

3.1 Demographic Characteristics of the Respondents 

The response rate for this study was 354 (90.3%) out of the 392-sample size obtained. It was observed 

that 77.7% of the respondents were male and 22.3% were female. This implied that males head most 
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tea households in the study area. One sample T-test indicated a significant difference in gender of the 

tea-growing households of tea farmers (N= 354, t = 55.19, df= 353, p= 0.000) as there were more males 

than females agreeing with studies by Limo (2013), and Makone et al., (2017).  

The literacy levels of the respondents determined by education level in this study indicated that 40.7% 
had attained tertiary education, 34.2% had reached secondary school, 13.3% were primary school 

attendees and 11.9% had not gone to school. These results conform to a study by Edwin and 

Nyambedha, (2017) that most farmers in the County have attained secondary and tertiary education 

levels. 

3.2 Distribution of Dodder in Nandi 

99.4% of the respondents knew of dodders but didn’t know their names. It was called (Kambet ne 
yellow) meaning yellow ropes in their local dialect. The results showed that out of 354 respondents, 

149 (42%) reported cases of dodder infestation on their tea farms, while 205 (58%) had not handled 

dodder presence on their tea farms. To classify further, which catchment had high cases of dodder 

presence on their tea farms, Chebut recorded 78 and Kaptumo 71 accounting for 22% and 20% of the 
total households. In the multinational tea estates, 3 of the 6 chosen for the study had recorded cases of 

dodder infestation in their catchments. To map the areas with dodder coordinates taken from the field 

study were analyzed and presented as shown in Figure 2. 

 

Figure2. Distribution of dodder in the study area 

For this study, it was important to note the agents of dodder spread to employ effective control 

strategies. 74.9% of the respondents recorded that children are the major agents of dodder spread. In 
most reported cases, school-going children were likely to throw the vines on the tea farms due to the 

bright yellow colors that attract them. These findings agree with a study by Kagezi et al., (2021) and 

Kokwon et al., (2022).  45% of the respondents reported that poor handling of infected plants furthers 

the spread of dodder to new areas. From the study, it was observed that tea farms adjacent to the roads 
were more likely to be infested by dodder. This observed pattern could be due to children passing by 

tending to throw the vines on the tea farms near the road. For management strategies, samples of dodder 

specimens were taken to the National Museums of Kenya for identification. The results revealed two 

dodder species; Cuscuta kilimanjari and Cuscuta reflexa that had infested tea farms. 

3.3 Respondents’ Perceptions of the General Knowledge of Dodder 

Tea farmers were asked about their general knowledge of dodder. A 5-point Likert scale was used to 

record respondents' awareness of dodder. The results were recorded in Table 2. It was noted that 97.7% 
of the respondents acknowledged that dodder is a threat to tea farming. This observation was supported 
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by the standard deviation of 0.26, implying few variations in responses on the same. 94.3%% of the 

respondents agreed that KTDA had not given any dodder management guidelines. These findings 

agreed with the study by Chepkirui (2020) which established, that despite tea crops being the suitable 

dodder host, KTDA had not reached out to tea farmers to sensitize them on the effects and ways of 

managing the parasitic plant. 

Table2. Respondents' general knowledge of dodder (%) 

  SD 

 

D N A SA Total n Mean Std. 

Dev. 

1. Threat to tea farming 0.3 0.0 0.9 1.1 97.7 100 350 4.97 0.26 

2. Medicinal plant 97.1 0.9 0.9 0.3 0.9 100 349 1.07 0.45 

3. Spreads faster after 

attachment 

0.6 0.0 0.9 8.0 89.0 100 348 4.88 0.43 

4. No guidelines from 

KTDA 

0.6 0.0 0.9 4.3 94.3 100 348 4.92 1.40 

5. Chemicals are 

expensive to buy 

0.6 0.0 4.0 13.8 81.7 100 349 4.77 0.54 

SD is Strongly Disagree, D; Disagree, N; Neutral, A; Agree, SA; Strongly Agree, and n is the number 

of observations. 

4. CONCLUSION 

The study sought to assess the extent of dodder infestation on tea in Nandi County. It was concluded 

that dodder had significantly infested most tea farms in the study area. The dominating dodder species 

were; Cuscuta kilimanjari and Cuscuta campestris. The respondents in the study area were aware of 
dodder, pathways of spread, and its effects on tea farming. Therefore, the study recommends that KTDA 

should partner with other research institutions such as; the Tea Research Foundation and Kenya 

Agricultural and Livestock Research Organization (KALRO) to train and support smallholder farmers 

on Integrated Pest Management on dodder management. 

REFERENCES 

Beringer, T., Kulak, M., Müller, C., Schaphoff, S., and Jans, Y. (2020). First, process-based simulations of climate 

change impacts on global tea production indicate large effects in the World’s major producer countries. 

Environmental Research Letters, 15(3), 034023. https://doi.org/10.1088/1748-9326/ab649b 

Bermúdez, S., Voora, V., Larrea, C., and Luna, E. (2024). Global Market Report; Tea prices and sustainability 

Chen, P., Li, C., Chen, S., Li, Z., Zhang, H., and Zhao, C. (2022). Tea Cultivation Suitability Evaluation and 

Driving Force Analysis Based on AHP and Geodetector Results: A Case Study of Yingde in Guangdong, 

China. Remote Sensing, 14(10), Article 10. https://doi.org/10.3390/rs14102412  

Chepkirui, W. (2020). Effects of climate variability on dodder invasion, distribution and management in Belgut 

area of Kericho County, Kenya. 95 (Masters dissertation, Kenyatta University) 

Dawson, J. H., Musselman, L. J., Wolswinkel, P., and Dörr, I. (1994). Biology and control of Cuscuta. Reviews 

of Weed Science, 6, 265–317.  

Dechassa, N., and Regassa, B. (2021). Current Status, Economic Importance, and Management of Dodders 

(Cuscuta Spp) of Important Crops. Advances in Life Science and Technology. 

https://doi.org/10.7176/ALST/87-04 

Edwin, S. K., and Nyambedha, E. O. (2017). Influence of Farmers’ to Extension Services On Their Decision to 

Adoption of Horticulture Farming in Nandi County, Kenya. (ISSN 2394-4404), 4(8). 

Gesimba, R., M.C, L., G, L., and Wolukau, J. (2005). The Tea Industry in Kenya; The Challenges and Positive 

Developments. Journal of Applied Sciences, 5: 334-336. https://doi.org/10.3923/jas.2005.334.336  

Glofcheskie, M., Long, T., Ho, A., and Costea, M. (2023). Inflorescences of Cuscuta (Convolvulaceae): Diversity, 

evolution, and relationships with breeding systems and fruit dehiscence modes. PLOS ONE, 18(5). 

https://doi.org/10.1371/journal.pone.0286100  

Jalang’o, D., Korir, D., and Habermann, B. (2023). Food system in Nandi County: A situational and stakeholder focused 

analysis on low-emission food system development. Nairobi, Kenya: ILRI. 

Kagezi, G. H., Kyalo, G., Kobusinge, J., Nkuutu, E., Baluku, J., Arinaitwe, G., & Niyibigira, E. I. (2021). A Rapid 

Assessment of the Invasive Dodder Weed, Cuscuta Spp.  on Robusta Coffee, Coffea robusta in Busoga Coffee 

https://doi.org/10.1088/1748-9326/ab649b
https://doi.org/10.3390/rs14102412
https://doi.org/10.7176/ALST/87-04
https://doi.org/10.3923/jas.2005.334.336
https://doi.org/10.1371/journal.pone.0286100


Suitability Analysis of Potential Ecotourism Sites in some Selected States in Nigeria using Geospatial 

Techniques 

 

 International Journal of Research in Environmental Science (IJRES)                                               Page | 32 

Growing Sub-Region, Eastern Uganda. East African Scholars Journal of Agriculture and Life Sciences. 

https://doi.org/10.36349/easjals.2021.v04i03.003  

Kamunya, D. S., Ochanda, D. S., Cheramgoi, D. E., Chalo, D. R., Sitienei, K., Muku, M. O., and Kirui, M. W. (2019). Tea 

(Camellia sinensis (L.) O. Kuntze) Production and Utilization in Kenya. Kenya Agricultural and Livestock Research 

Organization. 

KNBS. (2024). Economic Survey Report 2024. https://www.knbs.or.ke/wp-content/uploads/2024/05/2024-Economic-

Survey.pdf  

Koech, B. J. (2022). Stakeholder Engagement and Implementation of Agricultural Mechanization Initiatives: A Case of 
Tea Harvesting Machines Project at Kaptumo Tea Factory, Nandi County, Kenya. (Doctoral dissertation). University 

of Nairobi. 

Kokwon, C., Ngode, L., Chepkoech, E., Oimbo, L. M., and Alkamoi, B. M. (2022). Farmers’ Perception on Dodder 

(Cuscuta Spp) Parasitic Plant in Uasin Gishu County, Kenya. African Environmental Review Journal, 5(1), 205–

215.  

Limo, W. K. (2013). Factors influencing climate change adaptation among tea farmers in Chebut catchment area, Nandi 

central district, Kenya [Thesis, University of Nairobi]. http://erepository.uonbi.ac.ke/handle/11295/56481  

Makone, S., Bitange, N., Soire, N., and Odero, E. (2017). A Comparative Study of Gender Roles in Tea Sector in Embu 

and Murang’a Counties, Kenya: A Case Study of Smallholder Tea Farmers. IRA-International Journal of 

Management and Social Sciences (ISSN 2455-2267), 6, 109. https://doi.org/10.21013/jmss.v6.n1.p15  

Masanga, J., Mwangi, B. N., Kibet, W., Sagero, P., Wamalwa, M., Oduor, R., Ngugi, M., Alakonya, A., Ojola, P., Bellis, 
E. S., and Runo, S. (2021). Physiological and ecological warnings that dodders pose an exigent threat to farmlands 

in Eastern Africa. Plant Physiology, 185(4), 1457–1467. https://doi.org/10.1093/plphys/kiab034  

Mitra, S., and Khandelwal, S. (2017). Health Benefits of Tea. https://doi.org/10.4018/978-1-5225-0591-4.ch005  

NCIDP. (2018). Nandi County Integrated Development Plan 2018-2022. 

https://repository.kippra.or.ke/handle/123456789/900  

NCIDP. (2023). Nandi County Integration Development Plan 2023-2027. 
https://repository.kippra.or.ke/bitstream/handle/123456789/4349/NANDI%20County%20CIDP%202023-

2027.pdf?sequence=1andisAllowed=y 

 Ngare, I. O., Koske, J. K., Muriuki, J. N., Gathuku, G. N., & Adiel, R. K. (2020). Spatial Ramifications of Dodder 

Infestation on Urban Ornamentals in Mombasa, Kenya. Current Urban Studies, 8, 533-544. 

https://doi.org/10.4236/cus.2020.84029  

Olawale, S. R., Chinagozi, O. G., and Joe, O. N. (2023). Exploratory Research Design in Management Science: A Review 

of Literature on Conduct and Application. International Journal of Research and Innovation in Social Science, 

VII(IV), 1384–1395. https://doi.org/10.47772/IJRISS.2023.7515   

Orwah, P. A. (2022). Occurrence and Impact of Golden Dodder (Cuscuta campestris Yunker), Invasion on Species 

Diversity of Trees and Shrubs in Homa- bay County, Kenya. (Masters dissertation, Rongo University) 

http://repository.rongovarsity.ac.ke/handle/123456789/2487  

Saric-Krsmanovic, M., Bozic, D., Radivojevic, L., Gajic Umiljendic, J., and Vrbnicanin, S. (2019). Response of alfalfa and 
sugar beet to field dodder (Cuscuta campestris Yunck.) parasitism: A physiological and anatomical approach. 

Canadian Journal of Plant Science, 99(2), 199–209. https://doi.org/10.1139/cjps-2018-0050 

Sriram, S. A. (2022). Tea Industry: Focus on Kenya. https://doi.org/10.5281/ZENODO.7323440  

Tuitoek, D. K., Tison, C. C., and Jebichii, L. (2020). Analysis of Technical Efficiency of Small-Scale Tea Production in 

Nandi Hills, Nandi County: A Data Envelopment Analysis Approach, International Journal of Research and 

Innovation in Social Science. International Journal of Research and Innovation in Social Science, vol. 4(6), pages 

149-163. 

Yamane, T. (1967) Statistics: An Introductory Analysis. 2nd Edition, Harper and Row, New York.  

Yego, M. J., Mwasi, S. M., Sudoi, V., and Cheramgoi, E. (2022). Effect of field dodder (Cuscuta campestris Yunck.) on 

tea clones’ growth parameters and yield in Nandi County, Kenya. Africa Environmental Review Journal, 5(1), 

Article 1.  

Citation: Faith Jepchirchir Mong’o, et.al., “Dodder infestation on Tea in Nandi County, Kenya", International 

Journal of Research in Environmental Science (IJRES), vol. 10, no. 3, pp. 27-32, 2024. Available: DOI: 

http://dx.doi.org / 10.20431/2454-9444.1003003 

Copyright: © 2024 Authors. This is an open-access article distributed under the terms of the Creative 

Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 

provided the original author and source are credited. 

https://doi.org/10.36349/easjals.2021.v04i03.003
https://www.knbs.or.ke/wp-content/uploads/2024/05/2024-Economic-Survey.pdf
https://www.knbs.or.ke/wp-content/uploads/2024/05/2024-Economic-Survey.pdf
http://erepository.uonbi.ac.ke/handle/11295/56481
https://doi.org/10.21013/jmss.v6.n1.p15
https://doi.org/10.1093/plphys/kiab034
https://doi.org/10.4018/978-1-5225-0591-4.ch005
https://repository.kippra.or.ke/handle/123456789/900
https://repository.kippra.or.ke/bitstream/handle/123456789/4349/NANDI%20County%20CIDP%202023-2027.pdf?sequence=1&isAllowed=y
https://repository.kippra.or.ke/bitstream/handle/123456789/4349/NANDI%20County%20CIDP%202023-2027.pdf?sequence=1&isAllowed=y
https://doi.org/10.4236/cus.2020.84029
https://doi.org/10.47772/IJRISS.2023.7515
http://repository.rongovarsity.ac.ke/handle/123456789/2487
https://doi.org/10.1139/cjps-2018-0050
https://doi.org/10.5281/ZENODO.7323440
http://dx.doi.org/

