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Introduction 

Food Crop Research Institute under Kenya Agricultural & Livestock Research Organization 

(KALRO) develop and disseminate appropriate agricultural technologies in collaboration with 

stakeholders to contribute to sustainable improvement in the livelihoods of Kenyan citizens by 

increasing agricultural productivity, post-harvest value of agricultural crop and livestock 

products and conserving the environment. Among the programme objective is to develop, 

validate, disseminate and catalyze the adoption of postharvest and food nutrition technologies 

suitable for enhancing the health of households of various ecozones. In collaboration with 

Dedan Kimathi University Chia seed was introduced in KALRO Embu during the long rain 2019. 

Chia (Salvia hispanica L)is a summer annual herb of Lamiaceae family which is a native to 

Mesoamerica.  It requires an optimal condition of Altitude between 400 and 2500 meters above 

seas level with an average annual temperatures that range 200 to 300 and an average rainfall of 

500 and 1000 mm and a floral induction photoperiod of 12:12 hours. From the literature the 

plant has the high concentration of Linolenic acid up to 68% and high protein, fibre and 

antioxidant Due to this unique properties it has raised a lot of demand for seed consumptions and 

processed food. This is necessitated more by public health awareness and the demand for food with 

health benefit in the current years. Chia plant is self-pollinated and the flowers are small with small 

corollas and fused flower parts. The seed contains 25-40% of which 60% of it comprises of 

Omega 3 alphalinolenic acid, and 20% omega 6 linoleic. The two fatty acid are essential in the 

human body and cannot be artificially be synthesized. The seed also contains, 30-33% fats, 26-

41% carbohydrates, 18-30% dietary fibre, 4-5% Ash, 90-95 dry matter as well as high amount of 

antioxidant. The content of protein is 15-25%. Proteincontent of the seed may depends upon 

environmental andagronomic factors, climate and soil conditions. Protein content of chia seed is 

greater than protein content of all the cereals. Food that are rich in protein showed to have an 

effect in weight loss due to the loss of fat in the body. Studies have also shown that Chia seed 

does not contain gluten.  It contains appreciable amount of fibre,which can absorb up 15 times 

water the weight of seed.The presence of higher extents of fibre help in management of 

diabetesmellitus by slowing down the digestion process and releaseof glucose, it also improves 

the peristaltic movement of intestine reducing plasma cholesterol. The biological value ofchia is 



superior to cereals and higher content of calcium, magnesiumand potassium than milk . US 

dietaryguidelines recommend consuming chia as a primary source offood, chia sprouts are used 

in salads, chia seed is used inbeverages and cereals based foods and it can be consumedin raw 

form.Chia is considered as a safe food with no potentially harmful effectsand widely used in 

baked goods, nutritional supplements, cereal bars, cookies, bread, snacks etc. The objective of 

the activity was to introduce Chia seed in KALRO Embu for future research and disseminate it to 

the farming community 

Specific objective 

i. Determine the yield  of Chia seed to the in the medium altitude under rain fed condition 

in the Eastern Kenya 

ii. Bulk Chia seed for further agronomic research and soil fertility requirement for in order 

to come up with fertility recommendation  

Methodology 

 

The initial Chia seed was obtained from Dedan Kimathi University and planted in KALRO Embu. 

KALRO Embu is Located in Embu County on the eastern slopes of Mt. Kenya at 00°33.18’S; 

037°53.27’E; 1460 m asl and in the upper midlands (UM3) zone. The region experiences 1250 

mm average annual bimodal rainfall and warm temperatures ranging from 21 to 28ºC and 16 to 

21ºC mean maximum and minimum, respectively (Jaetzold et al., 2007). The two rainy seasons 

are: the long rains (LR) lasting from March to August and the short rains (SR) from October to 

January (Jaetzold et al., 2007). The soils are of moderate to high inherent fertility due to their 

high minerals, water and cation exchange capacity levels. 

The seed provided was planted on 30th April 2019 in one block with a well decomposed cattle 

manure at a rate of 3 tons per ha. A spacing of 40cm by drill was used and later thinned after 

two weeks. Days  from emergence to flowering was recorded, number of branches, number of 

leaves per branch, number of inflorescences and the size of panicle (Inflorescence) plant height, 

, Leaf area index and the final seed weight harvested from the net plot. Rainfall data was 

recoded and the temperature throughout the growth period. Weeding was done manually as 

well as harvesting. 

 

 



 

 

 

RESULTS 

The crop took six days to reach 100 germination and fifty five days from emergence to 50% 

flowering. 

 

Table 1. Growth parameters of Chia Plant in KALRO Embu long rains 2019 

Time Average plant  
height (cm) 

Average 
number of  
branches 

Average Number  of leaves 

Week 6 84.13 8 3.79 

Week 7 105.04 9.1 3.8 

Week 8 112.61 9.45 3.86 

Week 9 116.56 9.5 3.87 

Week 10 116.7 9.7 4.09 

 

At week six all through to week ten the highest number of leaves was observed at week ten 

with an average number of 4.09 leaves per branch, similarly the plant height and the number of 

branches per plant were also highest at week ten.  

 

 Table 2.Yield and its parameter of Chia crop in KALRO Embu long rains 2019 

Plot  Average 
panicle 
size 

Panicle 
no/plant 

No of 
inflorescence/
main panicle 

Ave No 
of 
Bracts/p
anicle 

Biomass 
Tons/ha 

Seed 
weight 
Ton/ha 

1 4.536 7.8 26.6 134.8 2.65 1.25 

2 5.752 12 21 144.6 2.45 1.09 

3 5.144 9.9 23.8 139.7 2.25 1.1 

4 5.98 9.6 30.4 167.8 2.35 0.97 

Average 5.4 9.8 25.5 146.7 2.4 1.10 

 

The average number of panicle was 5.4, average number of panicle per plant was 9.8, number 

of inflorescence in the main panicle, average number of bracts per panicle was 146.7, the 

biomass was 2.4 tons while the yield was 1.10 tons/ha.  The weather conditions was obtained 



from the Metrological department next to KALRO Research. The total rainfall obtained during 

the growth period was 168.7mm, mean temperature of 16.7 to 19-1. From the literature the 

crop requires a minimum of 200mm and temperature range of 20-30 C0.  This is an indication 

the crop is climate smart and probably more yield would have been obtained if was subjected 

to optimal weather condition.  

 

 

 

 

Plate 1 Training student on attachment at the chia field 
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Figure 1 Amount (mm) of rainfall during the 
growing period of Chia plant



Challengesencountered 

The crop planted on 30th April grew with good vigour as seen in plate 1, however there were 

challenges of pests and the most troublesome was white ants which attached the plants roots 

and tunneling through the stem and finally the plants fell down. A number of plants were 

attacked before the physiological maturity and shown in plate 2.3 and 4 

 

 

Plate 2 and 3 attacked plants both at the root and the stem 

 

Plate 4 

 



 

 

Plate 5 and 6 Harveting of Chia at Kalro Embu 

 

Conclusion 

Although the crop grew under stressful condition, some meaningful yield was obtained. Yield 

obtained indicated the potential of the growing Chia in the region and if the research of the 

crop advances the crop can be a source cheap source of essential nutrients in the farming 

community. The crop also with stood drought bearing that the total rainfall did not reach the 

minimum researched of 200mm. 

Way forward amount  

With the seed produced there is need to plant the Chia crop in the current season with  varying 

soil fertility enhancement in ordercome up with recommended amount/level of fertility regime.  

Plant Chia in different agro ecological zones and test the level/quality of the omega 3 and 6 and 

other important amino acids.  

Need to establish the spacing/plant densities of the crop for highest crop yield as well 

management of the observed pest. 


