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Newsletter 

WEATHER AND TEA YIELDS 
By B.C. Cheserek 

 
 
Rainfall pattern during the period January - 
December, 2013 was varied and different from 
the long-term pattern (Table 1) with the first 
quarter of the year being rather drier. The 
period was generally wetter (2,573mm) as 
compared to the long-term average of monthly 
cumulative rainfall (2,186mm). The month of 
February recorded the least rainfall (12.4mm) 
which was much lower than the long-term 
average for the month (90mm). In the months 
of January and February, estimated cumulative 
potential soil water deficit of 129.3mm was 
recorded. Such deficit may subject mild 
moisture stress to tea plants. Considering that 
there was no reported frost incidences during 
the year coupled with continuous rainfall, tea 
production increased in all the tea growing 
counties with a mean positive variance of 
17.0% compared to the same period the 
previous year (Table 2). The counties in east 
of Rift Valley increased tea production with a  
 

mean positive variance of 14.2% while those 
in west of Rift Valley increased production by 
18.8%. The two leading counties in the 
country were Kericho and Nakuru recording 
32.2% and 25.5%, respectively both located in 
the west of Rift Valley. Embu County had the 
highest variance increase of 19.2% in the east 
of Rift Valley while Kakamega County had 
the least variance increase of 6.0% in the 
country. Three frost incidences were reported 
during the year resulting to crop loss of 5,187 
Kg made tea (Table 3). A summary of areas 
hit by frost and hail and the resulting crop 
losses are presented in Table 4. In total, 64 hail 
incidences leading to a loss of 361,027 Kg 
made tea were reported in the west of Rift 
compared to 28 incidences reported the 
previous year which led to a loss of 985,751 Kg 
made tea. Hail incidences were highest in 
September and October. Similar to the 
previous year, Sotik region recorded the 
highest number of hail incidences.  
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Research Papers 

LONG TERM IMPACT OF CLIMATE CHANGE ON TEA YIELDS 

By John K. Bore, B.C. Cheserek and P. Ngeno1 
1Moi University, P.O. Box 3900, Eldoret, Kenya 
 

ABSTRACT 

Tea is the highest foreign exchange earner in Kenya. Past studies have shown that climate change is a 
key factor affecting yield fluctuation with direct and indirect impacts. A study was carried out at 
Timbilil Tea Estate, Kericho, Kenya on long-term climate change and its potential effects on yield 
with an aim of determining if there were correlations between tea yield and weather parameters. The 
parameters studied included; air temperature, radiation, rainfall, and soil water deficits. This paper 
presents results and predicts future yields in tea production and highlights possible adaptation 
measures to alleviate climate change. Results indicated that changes in annual rainfall pattern, soil 
water deficits and increase in maximum air temperature are the main factors influencing variability of 
tea production. Temperatures have been increasing annually by a margin of 0.020C while rainfall has 
slightly decreased by 5mm reducing the productivity by 20 to 30%. Diminishing rainfall reduces the 
tea yields but this depends on the distribution. During long rains, tea production is not as high as 
compared to short rains. Rising temperatures beyond 16.5oC significantly reduced tea yields. Mean air 
temperatures, radiation and rainfall correlated positively with tea yields. However, soil water deficits 
showed a negative correlation with tea yields. At the farm level, adaptive mechanisms for climate 
variability for tea include adjustments in planting and plucking, recommended pruning and fertilizer 
rates and integrated pest management. Adaptation measures are discussed with a view to reducing the 
possible impacts of climate change on tea yields. 
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TOWARDS SUSTAINABLE AGRICULTURE:  THE CASE OF TEA NUTRIENT 
BUDGETING IN THE SMALLHOLDER SUB-SECTOR IN KENYA 

By Kibet Sitienei and David M. Kamau 

SUMMARY 

Sustainable agriculture in tea production has become a concern due to the pressures of high fertilizer 
costs and increased focus on environmental protection. Greater attention is now being paid to efficient 
use of external inputs to avoid land degradation. Nitrogen phosphorus and potassium are the major 
nutrients in tea (Camellia sinensis) cultivation under commercial conditions. The smallholder tea sub-
sector alone in Kenya on average imports an equivalent to 14,560 N metric tons, 2,800 P2O5 metric 
tons and 2,800 K2O metric tons, and exports via processed made tea an equivalent of 9,618 N metric 
tons, 2,706 P2O5 metric tons and 3,126 K2O metric tons. These figures are not sustainable and urgent 
efforts are necessary to develop threshold limits or symptoms of change that can serve as a wakeup 
call (before the effects become visible). Product diversification as in tea value addition factories that 
deal with extracts should be encouraged to avoid or reduce most of these unsustainable exports of 
NPK in processed tea, while the extracts are recycled. Similarly, increasing domestic consumption of 
our Kenyan teas will reduce the amounts of NPK exported out of the country by the black CTC teas. 
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EFFECTS OF CLONES, FERTILIZER RATES AND SOIL DEPTH ON RESIN 
EXTRACTABLE SOIL PHOSPHORUS 

By K. Sitienei, D.M. Kamau, J.K. Wanyoko  

 

ABSTRACT 

Plant nutrient availability and uptake from the soil is dependent on the native soil fertility, applied 
fertilizers and other environmental related factors. Phosphorus is an essential nutrient both as a part of 
several key plant structure compounds and as a catalyst in the conversion of numerous key 
biochemical reactions in plants. A completely randomized split plot experiment with four main 
treatments as tea clones (TRFK 6/8, TRFK 31/8, EPK TN 14-3 and AHP S15/10); five sub-treatments 
as rates of nitrogen (0, 75, 150, 225 and 300 Kg N ha-1 year-1) replicated three times was used. Soils 
were sampled from predetermined sampling depth of 0-10, 10-20, 20-30 and 40-60 cm. The soil 
samples were air-dried (25 to 30oC) and crushed to pass a 2 mm sieve and analyzed for effect of tea 
clones, fertilizer rates and soil depth on pH and resin extractable soil phosphorus. The results showed 
an increase in resin extractable soil phosphorus with nitrogenous rates and with depths. Tea clones did 
not have any effects on the resin extractable soil phosphorus. Despite the method being superior, it 
may be difficult to use in routine P-availability soil testing due to the lengthy steps involved like in 
the regeneration of resins, the washing of the resin bags, and the 16-hours shaking of samples. 
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DETERMINATION OF STORAGE STABILITY OF TRICHODERMA HARZIANUM 
IN DIFFERENT FORMULATIONS THROUGH IN VITRO VEGETATIVE 

INTERACTIONS WITH ARMILLARIA 

By Regina M. Rono1, I. Wagara1 and W. Otieno2 

 
1,Egerton University, Biological Sciences Department, Njoro 
2CAB International, Nairobi 
 
ABSTRACT 
Armillaria root rot is documented as amongst the most widespread diseases of tea in Kenya which 
causes major economic losses. Successful methods for managing the disease have not been fully 
developed. Trichoderma species, soil-borne fungi, have been demonstrated to be effective antagonists 
to several species of Armillaria. In this study, the vegetative interaction between Armillaria (8KA1) 
and Trichoderma harzianum (T4) isolated from vermiculite, kaolin, wheat bran and talc formulations 
was evaluated. This was done monthly up to a period of 6 months during which Trichoderma 
harzianum isolate (T4) was multiplied by liquid fermentation and formulated. Data was subjected to 
ANOVA using SAS statistical software and the means separated using LSD (P≤0.05). Results 
revealed that T. harzianum arising from all the formulations antagonized Armillaria regardless of the 
period of storage. Attempts to re-isolate Armillaria after 20 days of interaction did not yield viable 
pathogens, indicating stability and virulence of isolated Trichoderma harzianum up to a period of 6 
months of storage. 
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PHYSIOLOGICAL RESPONSES OF COMPOSITE TEA TO PROGRESSIVE 
DROUGHT 

By J.K. Bore; W.K. Ng’etich1; P.W. Masinde2; E.M. Kahangi2 
 

1University of Eldoret, P.O. Box 1125, Eldoret 
2Jomo Kenyatta University of Agriculture and Technology, P.O. Box 62000, Nairobi 

 
ABSTRACT 
An experiment was carried out on potted grafted tea in a greenhouse to quantify the effects of 
reducing soil moisture content on key physiological factors affecting growth, development, diurnal 
and physiological responses among tea composite clones as affected by varying water conditions. The 
reduced soil moisture content reduced the leaf water potential in all the clones. The diurnal differences 
in leaf water potential were more pronounced at the 12.5% v/v soil moisture content. Generally, the 
mean leaf water potential increased with a decline in soil moisture content. Based on this study, the 
minimum moisture level below which composite tea plants might suffer water stress is below 30% 
v/v, and the exposure period should be short. Rootstocks identified as being potential for 
commercialisation are TRFK 57/15, TRFK 8/112, TRFCA SFS 150 and EPK TN 14-3. Among the 
Scions, AHP S15/10 was found to be more susceptible to water stress. Relative water content declined 
with decrease in soil moisture content (R2= 0.9915, P≤0.001) in all the scions. The total chlorophyll 
content varied between clones and decreased significantly (P≤0.05) with increase in soil moisture 
content. Rootstocks did not affect the chlorophyll content. The differences in chlorophyll between 
clones could significantly reduce the photosynthetic capacity. The leaf water potentials, relative water 
content and chlorophyll contents can be used as water stress indicators in composite tea. 
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