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ABSTRACT 
 

Cabbage is an important vegetable containing considerable amount of water, protein, lipids, 
carbohydrates, fibre, vitamins, assorted minerals, phenols and glucosinolates. In Kenya, cabbage 
production is done mainly by smallholder farmers for food and sale. The crop is mainly grown 
between 800m and 2900m above sea level. It plays an important role towards achieving improved 
human nutrition and health conditions, reducing poverty through food security, and enhancing 
ecosystem resilience as a source of income, human food, and livestock feed. Statistics show that 
though the average area under production has been growing since 2017, average production has 
been fluctuating and consumption increasing steadily. Profitable production of the crop within the 
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country is mainly constrained by myriad of factors such as climate change effects, pest and disease 
prevalence, poor agronomic practices, land degradation, soil health deterioration, lack of structured 
marketing systems and poor research-extension- farmer linkages. Possession of limiting climate-
smart agriculture knowledge and skills, challenging access to credit facilities and agro-processing 
technologies, as well as narrow post-harvest loss management knowledge and skills, was identified 
as other key cabbage production constraints within the country. It was however noted that the 
country has the potential to achieve profitable cabbage farming if the adoption of climate smart 
technologies, farmer-extension linkage, government policies, credit facilities as well a structured 
market system were streamlined. The current work reviews the cabbage crop, with emphasis on its 
biology, economic importance, ecological requirements, current production status in Kenya and 
production constraints.   
 

 

Keywords: Cabbage; production constraints; climate change. 

 

1. INTRODUCTION 
 

Cabbage is an important vegetable widely 
consumed in the world. Its production varies 
around the world with China being the leading 
producer (32,800,000 tonnes) followed by India 
(8,500,000 tonnes), and Russia (3,309,315 
tonnes) [1]. The origin of cabbage is not clear; 
however, it is suggested to have originated from 
the South and Western coast of Europe or the 
Eastern Mediterranean, Asia minor region, or 
ancient Greek [2,3]. According to Dixon [4]  and 
Leike [5], the crop was first cultivated in the 
Netherlands in the 14

th
 century, and later spread 

to other European and Mediterranean countries. 
It was introduced in Africa in the 16

th
 century by 

European colonialists [4,6]. 
 

In Kenya, cabbage is cultivated by both small-
scale and medium-scale farmers. It is grown in 
all parts that fall between 800m and 2900m 
above sea level [7,8]. The major producing areas 
include:Kiambu, Nakuru, Nyandarua, Nyeri, 
Muranga, Narok, Kerinyaga, Laikipia, Kisii, 
Nyamira, Meru, Bomet, Elgeyo Marakwet, 
Muranga, Trans-Nzoia, Makueni, Laikipia, 
Bungoma, and Kericho [7,9,10,11]. In the year 
2020, the area under production was 30,258Ha 
amounting to 977,054 tons, while in the year 
2019 it was 33, 473Ha amounting to 991,549 
tons. In the years 2018, 2017, and 2016 the 
production area was 22,892Ha, 26,807Ha, and 
25,926Ha respectively, amounting to 620, 523 
tons, 713 360 tons, and 733,817 tons in that 
order [11,12,13]. 
 
Numerous varieties are grown in Kenya, 
however, the most popular include Gloria F1, 
Copenhagen, Sunny F1, Karen F1, Riana F1, 
Baraka F1, Queen F1, Polo F1, Pruktor F1, 
Serena F1, Sugar Loaf, Green Challenger F1, 
Golden Acre, and Rosy F1. Other varieties 
available in the market include Prize Drumhead, 

Fortuna, K-Y Cross, Early Market F1, Super 
Master F1, Oxylus, Star 3308 F1, Santa F1, 
Rotan F1, Field Winner F1, Globe Master Hybrid 
F1, Fanaka F1, Amigo, Amuko Si F1, Barak A 
F1, Blue Dynasty F1, Early Drum Head, Green 
Coronet F1, Fiona F1, Pretorai F1, Zawadi F1 
and Tristar among others [14,15]. Most of this 
cabbage varieties are either consumed locally or 
transported to major towns within the country. 
The left over and over supply are utilized as dairy 
cattle and heifer’s feed.  
 

2. BOTANY OF CABBAGES 
 
Taxonomically, cabbage is classified under 
kingdom Plantae, division Spermatophyta, class 
Dicotyledonae, family Cruciferae/Brassicaceae or 
(mustard), and genus Brassica [3,16]. Within this 
genus, there are many species, which include 
Brassica oleracea var. capitata (white cabbage) 
and Brassica rapa subsp. Pekinensis (Napa 
cabbage) [3,16,17,18]. Within a species, there 
are different categories of cabbage depending on 
their colour. These categories are green, while 
others are red/purple. Green cabbages range 
from very dark to very light and these light green-
coloured cabbages are referred to as "white" 
cabbages because the inner leaves are white. 
Red/purple cabbages range widely in colour, with 
some appearing deep purple [5]. Within each 
cabbage category, various varieties have been 
bred to suit different ecological zones. 
Phenotypically they are leafy biennial crops, but 
they are grown as annual vegetables that are 40 
– 60 cm tall [3,16]. Some of these varieties form 
an oval shape when mature, while others are 
round-shaped [19].  
 

When cabbage matures, the basal leaves form a 
rosette of 7 to 15 sessile outer leaves each 250 
to 350 × 200 to 300mm in size. The upper leaves 
form a compact flattened globosely ellipsoidal 
head that is 100 to 300mm in diameter that is 
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formed because of fleshy leaves overlapping on 
one another around a single growing point.  The 
stems are unbranched, 200 to 300mm long and 
are gradually thickened upwards. The single 
growing point has a ramified system of thin roots, 
where several fibrous roots are emerging from 
the taproot. About 90% of these roots are found 
in the upper 200 to 300 mm of the soil to the 
ground surface and some laterals penetrate 
down to 1.5 to 2m deep [16]. Closely related 
members of cabbages (Brassica oleracea 
Capitata and Brassica rapa subsp. Pekinensis)  
include; kale and collards (Brassica 
oleracea Acephala), Chinese broccoli (Brassica 
oleracea Alboglabra), cauliflower (Brassica 
oleracea Botrytis), Brussels sprouts (Brassica 
oleracea Gemmifera), kohlrabi (Brassica 
oleracea Gongylodes), broccoli (Brassica 
oleracea Italica), Field mustard (Brassica 
rapa subsp. Oleifera), Choy sum (Brassica 
rapa subsp. parachinensis) Bomdong (Brassica 
rapa var. glabra), Bok choy (Brassica 
rapa subsp. Chinensis) [16,17,18]. 
 

3. CABBAGE ECOLOGICAL REQUIRE-
MENTS  

 
Cabbage requires a relatively cool and humid 
climate [20]. The optimum temperatures for 
growth and development range from 15°C to 
25°C. It is resistant to frost and can survive 
temperatures as low as -3°C without damage 
[14,16,21]. Water requirement is variety 
depended and varies from 380mm to 500mm per 
crop throughout the growing period. Crop water 
use, however, increases with growth period with 
a peak towards the end of the season during 
head maturity. Soil moisture less than 380mm 
causes limping and wilting while moisture higher 
than 500mm causes root rot leading to crop 
death [22]. Irrigation and water management or 
conservation practices are therefore important to 
ensure adequate soil moisture in areas prone to 
high evaporation [23]. This crop is equally 
sensitive to flooding, therefore, during the rainy 
season, appropriate drainage canals must be in 
place to drain off the excess water after heavy 
rain [14].  
 
Light plays a key role in cabbage growth. It is 
crucial in determining photo-morphogenesis and 
photosynthetic biosynthesis [24]. Adequate light 
intensity is therefore required for maximum 
photosynthesis. Where light intensity is 
insufficient, photosynthetically active radiation 
(PAR), leaf chlorophyll content, and 
photosynthetic rate will decrease resulting in 

reduced formation of carbohydrates, leading to 
stem elongation and etiolation [25]. Sufficient 
light at photosynthetic photon flux density 
(PPFD) of 10 μmol m

-2
 s

-1
 is therefore needed to 

suppress the succulent elongation to increase 
dry matter deposition [26]. 
 
According to Adeniji [20], the cabbage crop is 
termed to be a heavy feeder that needs plenty of 
nutrients. It, therefore, thrives well under deep, 
well-drained fertile loamy soils with 
approximately 600mm rooting depth and 
adequate amounts of nutrients such as nitrogen, 
phosphorus, and potassium. Although Nitrogen 
plays a critical role in vigorous growth and all 
metabolic activities, excess levels cause loose 
head formation and internal decay. Phosphorus 
on the other hand plays a critical role in 
metabolism, germination, and root development 
[27,28]. Low Potassium (K) on the other hand 
results in marginal necrosis and lower head 
quality, but when it is in excess it can cause the 
heads to open. The plant has high Sulfur 
requirement, and it is sensitive to Calcium, 
Magnesium, and Boron deficiency. The general 
fertilizer recommendation is therefore 100 - 
150kg/ha N: 50 – 65kg/ha P: 100 - 130kg/ha K. 
The fertilizer is applied in splits that are site 
specific. For example, three splits can be applied 
as follows: a basal, 3 weeks after transplanting, 
and during heading. In a situation where soils are 
sandy addition of manure and a mulching layer of 
15 to 20cm deep is recommended [14,16]. 
 
The ideal soil pH for the crop ranges from 5.5 to 
7.5 [14,15,16]. Where the soil pH is above 6.5, 
the leaves become dark, and the leaf margins die 
back while pH below 5.5, causes chlorosis and 
retarded growth. In saline soils, the crop is highly 
susceptible to blackleg disease [15,16].  
Drainage is recommended in waterlogged soils 
and leaching of salts in saline conditions [23]. 
 

4. ECONOMIC IMPORTANCE OF 
CABBAGES 

 
According to Wambani et al. [29], and Kibata 
[30], cabbage is among the popular leafy 
vegetable that is widely consumed by both rural 
and urban dwellers in Kenya. It is highly 
nutritious comprising of 92% water, 1% proteins, 
0.1% lipids, and 5% carbohydrates [31]. It also 
contains 2% fiber, Vitamin A, C, and K, and 
mineral ions, like calcium, iron, sodium, zinc, 
magnesium, phosphorus, and potassium, which 
are crucial in human nutrition and health [32,33]. 
Cabbage also contains phenolics and 
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glucosinolates [methylsulfinylbutyl isothiocyanate 
(sulforaphane, SFN) and phenethyl 
isothiocyanate (PEITC); and indole-3-carbinol 
(I3C) and 3,3′-diindolylmethane (DIM)] that are 
anti-carcinogenic for effective reduction of 
cancer-related diseases and prevent type 2 
diabetes, cardiovascular diseases, inflammation 
of digestive systems, cataracts, and Alzheimer’s 
disease [34,35]. The cabbage anticancer 
antioxidants are active against: lung cancer, 
gastric cancer, breast cancer, prostate cancer, 
colon cancer, rectum cancer, liver cancer, and 
pancreatic cancer [1]. A high intake of cabbages 
also ensures sufficient levels of iodine in the 
body of humans which can aid the proper 
functioning of the brain, thyroid gland, and 
nervous system [36]. 
 

The cabbage industry serves as a source of 
employment for many Kenyans ranging from 
small-scale farmers to middlemen and 
agribusiness players [8]. This empowers the rural 
population especially women and youths who are 
largely unemployed, have little capital and limited 
access to land, working under labour constraints. 
In return money obtained from this enterprise 
contribute to food and nutritional security at the 
household level as well as enabling women and 
youths attain some degree of financial 
independence within family budget [37,38,39]. 
 

5. PRODUCTION CONSTRAINTS OF 
CABBAGE FARMING IN KENYA 

 

Despite the growing population and increased 
demand for food and nutrition security within the 
country, cabbage industry growth has been 
constrained over the years. Cabbage farming 
has been challenged by a myriad of factors such 
as pest and disease prevalence, the impact of 
climate change, land degradation, soil health 
decline, competing farm enterprises, erratic rains 
leading to water scarcity, weed infestation, land 
tenure systems, and land fragmentation, poor 
Structured Supply Chain and Market Systems, 
post-harvest losses, limited primary processing 
technologies and services, lack of harvesting 
technologies as well as poor agronomic technical 
knowledge [14,15,40,41].  
 

5.1 Pest and Disease Prevalence 
 

Cabbage is very susceptible to pest infestations 
in the field, which causes huge losses [40,42].  
The major insect pests infesting cabbages in 
Kenya and other African states include the 
diamondback moth (Plutella xylostella), the 
cabbage webworm (Helula undalis), white 

butterfly (Pieris brassicae), cabbage aphid 
(Brevycoryne brassicae), cabbage looper 
(Trichoplusia ni) and green peach aphids (Myzus 
persicae) [15;40,42]. However, the diamondback 
moth, (Plutella xylostella), and cabbage 
webworm (Helula undalis) are the most 
destructive insect pests of cabbage crops 
(15,43,44]. These insect pests infest the Brassica 
oleracea crop at different stages of growth, 
causing huge destruction during the growth 
stages and eventually resulting in huge yield 
losses [42,44]. Other cabbage pests that attack 
at seedling stage include cutworm (Agrotis spp) 
flea beetles (Phyllotreta striolata), cabbage root 
maggot (Delia radicum), ants (Formicidaes ssp.), 
cabbage head caterpillar (Crocidolomia 
pavonana), and spider mites (Tetranychus spp). 
 
Diseases negatively affect cabbage yields if not 
properly managed. The most disastrous diseases 
are classified as fungal, and bacterial. Fungal 
diseases include; Leaf Spot (Alternaria 
brassicae), Blight (Alternaria brassiciola), Downy 
Mildew (Perenospora parasitica), Damping off 
(Pythium debaryanum), Sclerotinia rot/ White 
Mould (Sclerotinia sclerotiorum) Yellows or 
Fusarium Wilt (Fusarium oxysporum f. sp 
conglutinans), and Black Leg (Phoma lingum). 
Conversely, common bacterial diseases include; 
Bacterial Soft Rot (Pectobacterium carotovorum), 
Black Rot (Xanthomonas campestris pv. 
campestris), Wire Stem (Rhizoctonia solani), and 
Clubroot of Cabbage (Plasmodiophora 
brassicae), [14,15,45]. Most fungal diseases are 
commonly field based while bacterial diseases 
are both field and post-harvest.  
 

5.2 Climate Variability and Limited 
Climate Smart Agriculture Knowledge 
and Skills 

 
Considering that optimal crop growth and yield 
necessitate provision of all nutrients in correct 
forms and amounts, water plays a major role as 
a solvent for all soil chemical reactions that 
eventually determine germination, nutrient 
uptake, metabolisms, assimilation, 
photosynthesis, and all other plant biochemical 
processes [46,47]. Most of the cabbage 
production regions within the country have been 
experiencing either unpredictable, increased, or 
reduced rainfall over the past years. The 
constant off-season increased or erratic rainfall 
coupled with limited climate-smart agricultural 
knowledge and adoption among other factors 
constrain cabbage production within production 
areas leading to increased wastage due to high 
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levels of moisture during maturity, or increased 
disease infections or reduced yields. [14,41].  
Cabbage being a cool and humid climate crop, 
the optimum temperatures for growth and 
development range from 15°C to 20°C, therefore 
temperatures above 24

o
C delay maturity and 

vegetative growth and the number of leaves 
increase leading to the formation of loose heads 
or failure of head formation [19,48,49]. This 
makes Kenyan farmers in cabbage-producing 
areas depend heavily on cooler seasons for 
cabbage production. 
 

5.3 Competing Farm Enterprises 
 

The demand for highly valued food has become 
the driving factor for resource allocation which 
consequently influences resources allocated to 
cabbage production [50]. Competing farm 
enterprises because of pressure from food 
demand by the growing human population have 
created challenges in cabbage production with 
farmers, shifting to the production of vegetables 
with faster maturity rates and higher revenue 
[51,52]. 
 

5.4 Land Degradation and Declining Soil 
Health 

 

Land degradation interacting with climate change 
represents one of the biggest and most urgent 
challenges for humanity today. According to FAO 
reports, land degradation within Kenya which is 
commonly in the form of poor soil health is 
attributed to poor agricultural activities. The 
activities include: i) Poor fertility management 
and nutrient cycling (ii) intensification iii) land 
subdivision leading to limited fallow period iv) 
leaching of soil nutrients into deeper soil horizons 
in areas that receive relatively high amounts of v) 
soil erosion vii) nutrient mining; viii) physical, 
chemical, and biological degradation of the soil 
through acidification and soil pollution 
[53,54,55,56,57,58]. According to Weil and Brady 
[46], adequate availability of nutrients in rightful 
proportions is paramount in crop growth and 
productivity. Availability of these nutrients for 
crop uptake is, however, determined by 
prevailing soil physical, chemical, and biological 
properties which are often compromised in 
unhealthy soils. Owing to the fact that the 
mineralogy of most cabbage growing regions is 
acidic in nature, poor soil health management 
predisposes the soils to acidity problems leading 
to poor availability of certain essential 
macronutrients and biota as well as the toxicity of 
some micronutrients [46,57,59]. This situation 

calls for continuous soil health management 
through the application of amendments such as 
organic fertilizers, inorganic fertilizers, and lime 
as well as the adoption of integrated soil fertility 
management climate-smart technologies. This is 
challenging in most of the cabbage growing 
areas because farmers grow cabbage as a 
monocrop, season after season and the inputs 
are also shared with other high-value crops.  This 
leads to nutrient mining leading to poor yields 
and low returns to capital. Farmers who use 
commercial fertilizers also often use straight 
fertilizers that don’t provide all limiting nutrients 
within their soils.  
 

5.5 Poor Structured Supply Chain and 
Market Systems  

 

According to Dyeyi and Zenda [60], access to 
profitable marketing of agricultural produce rely 
on infrastructure, supply chain and institutions. 
Availability of better transport network enables 
access to markets hence minimizing information 
dissymmetry about input and output quality and 
prices. There, however, exists poor coordination 
between supply chain actors of most perishable 
farm products, along with inefficient retail cold 
chain management practices within the country; 
identified as the vital causes of cabbage and 
other perishable crop produce wastage. Both 
commercial and small-scale farmers utilize 
considerable time in coordinating the supply 
chain of their cabbages to reach markets, but 
large percentage of their produce is often spoilt 
before it reaches the target market. This cabbage 
spoilage, deterioration and wastage, results in 
revenue losses for players within the cabbage 
value chain whose burden is often carried by 
producers.  According to Chamberlin and Jayne 
[61], market access within most agricultural 
production areas has improved slightly over the 
years with large numbers of independent traders 
buying directly from rural farms. This mechanism 
has however been a drawback to farmers with 
some traders either under-weighing commodities 
or offering low prices. At times farmers incur 
losses due to impassable roads during rainy 
seasons leading to the destruction of cabbages 
and other fresh produce before reaching the 
market.  
 

5.6 Access to Agro-Processing 
Technologies 

 

According to Kirsten et al. [62] and KALRO [14], 
farmers’ access to agro-processing technologies 
is crucial to guarantee the profitability of a 
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product after harvesting; something that limits 
crop production in most African countries. Most 
cabbage farmers within the country either don’t 
have access to agro-processing facilities or have 
access to old and outdated processing methods. 
This exposes them to high post-harvest losses 
leading to low enterprise profitability. 
 

5.7 In Adequate Access to Agricultural 
Information and Extension Services 

 

Access to agricultural information is critical and 
very crucial to increased agricultural productivity 
[63]. According to Yaseen [64], limited 
information sources in rural areas constrain 
farmer’s agricultural production and growth. 
Public agricultural extension officers offer a 
significant role in linking farmers with current 
technologies and market information. Currently 
agricultural extension services are dismally 
offered to farmers, yet the government spends 
on agricultural research as a proportion of GDP. 
By 2016 it was 0.48%, approximately one-third of 
its value in 2006 [65]. The research- extension – 
farmer link in Kenya has however been 
deteriorating over the years with the current 
extension: farmer ratio standing at 1800:1 
compared to the FAO recommendation of 400:1 
[66,67,68,69]. As a result, many farmers have 
limited sources of useful and reliable soil and 
water management, agronomic and marketing 
information leading to low uptake of 
technologies, crop production and yields in the 
region.  
 

According to Ndambiri et al. [70] and Dhakshana 
and Rajandran [71], there exists a positive 
relationship between new technologies adoption 
level and the availability of credit. Availability of 
credit eases the cash constraints and enables 
farmers to easily purchase inputs such as 
improved cultivars, fertilizer, and pesticides. Lack 
of security among horticultural farmers in Kenya, 
however, limits their access to credit facilities 
[72]. Additionally, though government policies 
play a major role in cushioning farmers, unlike 
other crops, there exists a limited specific legal or 
regulatory framework for most horticultural crop 
production [73]. 
 

5.8 Land Fragmentation and Land Tenure 
Challenges 

 

High population densities within Kenya’s 
highlands imply that farm sizes per farmer have 
continuously declined, with the average total 
farm size near the slopes of Mt. Kenya being 

between 1.0 and 2.0 hectares. Several 
enterprises are allocated within these small sized 
pieces limiting mechanization and economic 
viability.  This also encourages intensification 
while limiting integrated soil fertility and 
integrated pest and disease management.  
 

6. CONCLUSION AND RECOMMENDA-
TIONS 
 

The review indicates that cabbage plays a 
significant role in achieving improved human 
nutrition and health conditions and lowering 
poverty through food security and income 
generation. They act as a source of human food 
and nutrition by playing a role in the 
management of diseases such as cancer-related 
diseases, type 2 diabetes, cardiovascular 
diseases, and inflammation of the digestive 
system. Statistics show that although the area 
under production has been increasing over the 
years. Production on the other hand has not 
increased significantly and it is constrained by 
myriad factors. Some of the factors that constrain 
cabbage production within Kenya include Pests 
and disease prevalence, climate change effects, 
soil health decline due to nutrient mining without 
adequate replenishment. Other factors such as 
poor access to agricultural information, credit 
facilities, poorly structured marketing systems as 
well as access to agro-processing technologies 
play a key role in constraining cabbage 
production within the country. Land 
fragmentation, poor post-harvest losses 
management and delivery systems were also 
identified to be key limiting factors. The review 
revealed that the country has the potential to 
support maximum cabbage production. This 
however requires adoption of climate smart 
technologies, improved post-harvest handling 
technologies, farmer-extension linkage, 
government policies, credit facilities as well as 
structured market system.  
 

ETHICAL APPROVAL 
 

It is not applicable. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Moreb N, Murphy A, Jaiswal S, Jaiswal 
AK. Cabbage. Nutritional Composition and 



 
 
 
 

Daniel et al.; Int. J. Plant Soil Sci., vol. 35, no. 18, pp. 245-254, 2023; Article no.IJPSS.102575 
 

 

 
251 

 

Antioxidant Properties of Fruits and 
Vegetables. 2020;33-54. 

2. Maggioni L, Von Bothmer R, Poulsen G, 
Branca F. Origin and domestication of cole 
crops (Brassica oleracea). linguistic and 
literary considerations. Economic Botany. 
2010;64(2):109-123. 

3. Maggioni L, Domestication of Brassica 
oleracea L, Faculty of Landscape 
Architecture, Horticulture and Crop 
Production Science. 2015;74. 

4. Dixon G. Vegetable brassicas and related 
crucifers: Crop Production Science in 
Horticulture Series, 14. Willingford: UK; 
2007. 

5. Leike H. Cabbage (Brassica oleracea var. 
capitata L.). In Crops II. 1988;226-251. 

6. Maggioni L, Von Bothmer R, Poulsen G,  
Lipman E. Domestication, diversity and 
use of Brassica oleracea, based on ancient 
Greek and Latin texts. Genetic Resources 
and Crop Evolution. 2018;65(1):137-159. 

7. Macharia I, Löhr B, De Groote H. 
Assessing the potential impact of biological 
control of Plutella xylostella (diamondback 
moth) in cabbage production in 
Kenya. Crop Protection. 2005;24(11):981-
989. 

8. Gitange JO, Nyangeri J, Maobe S. An 
economic analysis on the use of hot water 
seed treatment, mulching and pruning in 
the control of black rot disease in cabbage 
with in Kisii County. Int. J. Curr. Microbiol. 
App. Sci. 2018;7(12):413-426. 

9. Muriuki AW, Schnier HF, Recke H, 
Kanyanjua SM. The effect of farmyard 
manure and fertilisers on cabbage                
yields in Kenya. East African Agricultural 
and Forestry Journal. 2002;68(1):              
41-49. 

10. Mwatabu E, Were JO, Anjichi VE. 
Response of Selected Cabbage Varieties 
to Alternaria Brassicicola under 
Greenhouse Conditions. Faostat; 2018. 

11. Horticultural Crops Directorate. Manual;  
2019-2020. 

12. Horticultural Crops Directorate. Manual; 
Validated Horticulture Report; 2018- 2019. 

13. Horticultural Crops Directorate. Manual. 

Validated Report; 2017-2018. 
14. Kalro. Inventory of climate smart 

agriculture technologies, innovations and 
management practices for cabbage value 
chain. KALRO Headquarters. Nairobi 
Kenya. 2022;386.  

15. Japan International Cooperation Agency. 
Cabbage production. Smallholder 

Horticulture Empowerment & Promotion 
Project for Local and Up-Scaling (SHEP 
PLUS). 2019;  
Availablt:https://www.jica.go.jp/project/engli
sh/kenya/015/materials/c8h0vm0000f7o8cj
-att/materials_21.pdf 

16. Bewick TA. Cabbage: Uses and 
production. Florida Cooperative Extension 
Service Fact Sheet. 1994;712.  

17. Burt J, Phillips D, Gatter D. Growing 
chinese cabbage in Western Australia. 
Department of Agriculture and Food, 
Western Australia, Perth. Bulletin. 2006; 
4673:1-23. 

18. Daly P, Tomkins B. Production and 
postharvest handling of Chinese 
cabbage. Rural Industries Research and 
Development Corporation (RIRDC), Barton 
ACT, Australia, RIRDC Research Paper. 
1997;97(1):1-40. 

19. Mudzingwa S, Muzemu S, Chitamba J. 
Pesticidal efficacy of crude aqueous 
extracts of Tephrosia vogelii L., Allium 
sativum L. and Solanum incanum L. in 
controlling aphids (Brevicoryne brassicae 
L.) in rape (Brassica napus L.) n controlling 
aphids (Brevicoryne brassicae L.) in rape 
(Brassica napus L.). Journal of Research 
in Agriculture. 2013;2(1):157-163. 

20. Adeniji OT, Swai I, Oluoch MO, 
Tanyongana R,  Aloyce A. Evaluation of 
head yield and participatory selection of 
horticultural characters in cabbage 
(Brassica oleraceae var. capitata). Journal 
of Plant Breeding and Crop Science. 2010; 
2(8):243-250. 

21. Daugovish O, Cahn M, Koike S, Natwick E, 
Cantwell M, Takele E. Cabbage Production 
in California. California Agriculture and 
Natural Resources. 2008;1-5. 

22. Food and Agriculture Organization of the 
United Nations (FAO).  
Available:https://www.fao.org/faostat/en/#c
ompare  
Accessed on 31

th
 May, 2022. 

23. Kelley WT, Granberry DM, Boyhan GE, 
Langston DB, Adams DB, MacDonald G, 
Westberry GO (Eds). Commercial 
production and management of cabbage 
and leafy greens. University of Georgia 
College of Agricultural and Environmental 
Sciences. 2009;1-45.  

24. Avercheva OV, Berkovich YA, Erokhin AN, 
Zhigalova TV, Pogosyan SI, Smolyanina 
SO. Growth and photosynthesis of 
Chinese cabbage plants grown under light-
emitting diode-based light source. Russian 

http://horticulture.agricultureauthority.go.ke/index.php/statistics/reports?download=139:2018-2019-validated-horticulture-report
http://horticulture.agricultureauthority.go.ke/index.php/statistics/reports?download=139:2018-2019-validated-horticulture-report
http://horticulture.agricultureauthority.go.ke/index.php/statistics/reports?download=127:validated-report-2017-2018
https://www.jica.go.jp/project/english/kenya/015/materials/c8h0vm0000f7o8cj-att/materials_21.pdf
https://www.jica.go.jp/project/english/kenya/015/materials/c8h0vm0000f7o8cj-att/materials_21.pdf
https://www.jica.go.jp/project/english/kenya/015/materials/c8h0vm0000f7o8cj-att/materials_21.pdf
https://www.fao.org/faostat/en/#compare
https://www.fao.org/faostat/en/#compare


 
 
 
 

Daniel et al.; Int. J. Plant Soil Sci., vol. 35, no. 18, pp. 245-254, 2023; Article no.IJPSS.102575 
 

 

 
252 

 

Journal of Plant Physiology. 2009;56(1): 
14-21. 

25. Fukuoka N, Yoshioka H, Shimizu E, 
Fujiwara T. Effect of shading cabbage 
(Brassica oleracea var. capitata) seedlings 
on their physiological processes and 
rooting ability after transplanting to the 
nursery. Journal of the Japanese Society 
for Horticultural Science. 1996;65(3):545-
551. 

26. Sato F, Yoshioka H, Fujiwara T. Effect of 
dim light on growth and photosynthetic 
ability of cabbage plug-transplants during 
low-temperature storage. Environment 
Control in Biology. 2002;40(3):317-320. 

27. Hawkesford M, Horst W, Kichey T, 
Lambers H, Schjoerring J, Skrumsager IM, 
White P. Function of macronutrients. p. 
135-178. In Marschner, P. (ed.) 
Marschner's mineral nutrition. 3

rd
 ed. 

Elsevier Ltd. Oxford. UK; 2012.  
28. Muindi EM. Understanding soil 

phosphorus. International Journal of Plant 
and Soil Science. 2019;31(2):1–18.  
DOI: 10.9734/IJPSS/2019/v31i230208 

29. Wambani H, Nyambati EM, Kamidi M, 
Mulati J. Participatory evaluation of 
cabbage varieties as a source of food and 
income for smallholder farmers in north 
western Kenya. In Proceedings of the 8th 
African Crop Science Society Conference, 
El-Minia, Egypt.  2007;27-31. 

30. Kibata GN. The diamondback moth: a 
problem pest of brassica crops in Kenya. 
The Management of Diamondback Moth 
and Other Crucifer Pests. Proceedings of 
the 3rd International Workshop, Kuala 
Lumpur. 1997; 29:47-53. 

31. Butnariu M, Butu A. Chemical composition 
of Vegetables and their products. 
Handbook of Food Chemistry. 2015;1-49. 

32. Singh B K, Sharma SR, Singh B.  Variation 
in mineral concentrations among cultivars 
and germplasms of cabbage. Journal of 
plant nutrition. 2009;33(1):95-104. 

33. Cervantes-Godoy D, Dewbre J. Economic 
importance of agriculture for poverty 
reduction; 2010. 

34. Sarıkamış G. Glucosinolates in crucifers 
and their potential effects against 
cancer. Canadian Journal of Plant 
Science. 2009;89(5):953-959. 

35. Abdull Razis AF, Noor N M. Cruciferous 
vegetables: dietary phytochemicals for 
cancer prevention. Asian Pacific Journal of 
Cancer Prevention. 2013;14(3):1565-1570. 

36. Pandey V, Chura A, Pandey HK. Cabbage: 
A Storehouse of Nutraceuticals. In 
Medicinal Plants. 2018;1-16. CRC Press. 

37. Lenné J. Promotional Opportunities for 
Outputs from the Peri-urban African 
Vegetable Cluster Projects. A report to the 
CPP; 2002. 

38. Ota M, Lenné J. Effectiveness of 
commercial horticulture networks as 
pathways for poverty alleviation, 
exploitation and promotion of pest 
management technologies in Kenya. 
Natural Resources International, Aylesford, 
Kent UK; 2003. 

39. Oruko L, Ndun’gu B. Final Socio-Economic 
Report for Peri-urban Vegetable IPM 
Thematic Cluster. A report to the DFID 
Crop Protection Programme. Natural 
Resources International, Aylesford, Kent. 
UK; 2001. 

40. Baidoo PK, Adam J I. The effects of 
extracts of Lantana camara (L.) and 
Azadirachta indica (A. Juss) on the 
population dynamics of Plutella xylostella, 
Brevicoryne brassicae and Hellula undalis 
on cabbage. Sustainable Agriculture 
Research. 2012;01(2):229-234. 

41. Kenya Meteorological Department (KMD). 
Extreme weather events in Kenya between 
2011& 2020.  
Available:https://meteo.go.ke/sites/default/f
iles/downloads/Extreme%20Climate%20Ev
ents_Kenya%202011_to_2020.pdf 

42. Baidoo PK, Mochiah MB. Comparing the 
effectiveness of garlic (Allium sativum L.) 
and hot pepper (Capsicum frutescens L.) 
in the management of the major pests of 
cabbage Brassica oleracea (L.). 
Sustainable Agriculture Research. 2016; 
5(2):83-90. 

43. Furlong MJ, Wright DJ, Dosdall LM. 
Diamondback moth ecology and 
management: problems, progress, and 
prospects. Annual Review of Entomology. 
2013; 58:517-541. 

44. Labou B, Bordat D, Brevault T, Diarra K. 
Spatiotemporal distribution and impact of 
diamondback moth parasitoids in the 
Dakar Niayes in Senegal. International 
Journal of Biological and Chemical 
Sciences. 2017;11(3):1288-1298. 

45. Sharma A, Rathore JP, Ali A, Qadri I, 
Hussain SM, Angmo T. Major diseases 
and pathogen ecology of cabbage. The 
Pharma Innovation Journal. 2018;7(7): 
574-578. 

https://meteo.go.ke/sites/default/files/downloads/Extreme%20Climate%20Events_Kenya%202011_to_2020.pdf
https://meteo.go.ke/sites/default/files/downloads/Extreme%20Climate%20Events_Kenya%202011_to_2020.pdf
https://meteo.go.ke/sites/default/files/downloads/Extreme%20Climate%20Events_Kenya%202011_to_2020.pdf


 
 
 
 

Daniel et al.; Int. J. Plant Soil Sci., vol. 35, no. 18, pp. 245-254, 2023; Article no.IJPSS.102575 
 

 

 
253 

 

46. Weil R, Brady NC. The nature and 
properties of soil. 15

th
 edition. Pearson. 

2017;1104. 
47. Muindi EM, Wamukota AW, Mulinge JM, 

Okello N, Wekesa G, Ahmed H. Onion 
(Allium cepa L.) Performance as influenced 
by manure and fertilizer in titanium mined 
soils. Sustainable Agricultural Research. 
2022;11(3):27-37. 

48. Ngoye BO, Saado H, Gachari CW. Who 
could have seen this coming? The Kenya 
Red Cross society and the drought appeal 
of 2019. Emerald Emerging Markets Case 
Studies; 2021. 

49. Daniel KA, Muindi EM, Gogo EO, Muti S. 
Performance of Brassica rapa and 
Brassica oleracea under Shade net within 
Coastal Environment. Journal of 
Agriculture and Ecology Research 
International. 2022;23(3):45-59. 

50. Hasanov S, Nomman A. Agricultural 
efficiency under resources scarcity in 
Uzbekistan: A Data Envelopment 
Analysis. Business and Economic 
Horizons (BEH). 2011;4(1232-2016):81-87. 

51. Shiundu KM, Oniang’o RK. Marketing 
African leafy vegetables: Challenges and 
opportunities in the Kenyan 
context. African Journal of food, 
agriculture, nutrition and development. 
2007;7(4):1-17. 

52. Masayi N, Netondo GW. Effects of 
sugarcane farming on diversity of 
vegetable crops in Mumias Division, 
Western Kenya; 2012. 

53. Lal R. Restoring soil quality to mitigate soil 
degradation. Sustainability. 2015;7(5):5875
-5895. 

54. Tamene L, Amede T, Kihara J, Tibebe D, 
Schulz S. A review of soil fertility 
management and crop response to 
fertilizer application in Ethiopia: towards 
development of site-and context-            
specific fertilizer recommendation. CIAT 
Publication; 2017. 

55. Muindi EM, Mrema JP, Semu E, Mtakwa 
PW, Gachene CK. Phosphate sorption 
characteristics and external phosphorus 
requirements of Nitisols in Central Kenya 
Highlands. International Journal of Plant 
and Soil Science. 2017;12(3):113-119.  

56. Esilaba AO, Miriti J, Gitari J, Mangale N, 
Kathuku-Gitonga AN, Njiru E, Muindi EM, 
Nassiuma ...et al. KCEP-CRAL Integrated 
soil fertility and Water Management 
Extension Manual. Kenya Agricultural and 

Livestock Research Organization, Nairobi, 
Kenya. 2021;61.  

57. Muindi EM, Mrema J, Semu, E, Gachene, 
C. Soil Chemical Properties as Affected by 
Tillage Method, Phosphorus and Lime 
Application. International Journal of Plant 
and Soil Science. 2023;35(16):213-221. 

58. Muindi EM, Semu E, Mrema JP, Mtakwa 
PW, Gachene CK, Njogu MK. Soil Acidity 
Management by Farmers in the Kenya 
Highlands. Journal of Agriculture and 
Ecology Research International. 2016; 
5(3):1-11.  

59. Muindi EM, Mrema JP, Semu E, Mtakwa 
PW, Gachene CK, Njogu MK. Phosphorus 
adsorption and its relation with soil 
properties in acid soils of Western Kenya. 
International Journal of Plant and soil 
Science. 2015;4(3):203-211. 

60. Chamberlin J, Jayne TS. Unpacking the 
meaning of ‘market access’: evidence from 
rural Kenya. World development. 2013; 
41:245-264. 

61. Dyeyi MI, Zenda M. Challenges in the 
supply chain of cabbage in Nelson 
Mandela Bay Metropolitan municipality, 
Eastern Cape, South Africa. South African 
Journal of Agricultural Extension. 2022; 
50(2). 
Available:http://dx.doi.org/10.17159/2413-
3221/2022/v50n2a11282 

62. Kirsten J, Mapila M, Okello J. De S. 
Managing agricultural commercialization 
for inclusive growth in Sub-Saharan Africa. 
Global Development Network Working; 
2013. 

63. Kelil A, Mamo D, Seyoum D. Factors 
influencing smallholder dairy farmers’ 
access to agricultural information in Ada’a 
Woreda, east Shoa zone, central 
Ethiopia (Doctoral dissertation, Haramaya 
University); 2017. 

64. Yaseen M, Xu S, Yu W, Hassan S. 
Farmers’ access to agricultural information 
sources: Evidences from rural 
Pakistan. Journal of Agricultural Chemistry 
and Environment. 2016;5(1):12-19. 

65. Birch I. Agricultural productivity in Kenya: 
barriers and opportunities; 2018. 

66. Kondylis F, Mueller V, Zhu J. Seeing is 
believing? Evidence from an extension 
network experiment. Journal of 
Development Economics. 2017; 125:1-20. 

67. MOALF. Situational analysis of the 
agriculture sector in Kenya. Final Report.  
Nairobi, Kenya. 2020;154. 

http://dx.doi.org/10.17159/2413-3221/2022/v50n2a11282
http://dx.doi.org/10.17159/2413-3221/2022/v50n2a11282


 
 
 
 

Daniel et al.; Int. J. Plant Soil Sci., vol. 35, no. 18, pp. 245-254, 2023; Article no.IJPSS.102575 
 

 

 
254 

 

68. Kazungu FK, Muindi EM, Mulinge JM. 
Overview of sorghum (Sorghum bicolor L), 
its economic importance, ecological 
requirements, and production constraints 
in Kenya. Journal of Plant and Soil 
Science. 2023;35(1):62-71.  
DOI: 10.9734/IJPSS/2023/v35i163159. 

69. Muchomba MK, Muindi EM, Mulinge JM. 
Overview of greengram (Vigna radiata L.) 
crop, its economic importance, ecological 
requirements and production constraints  
in Kenya. Journal of Agriculture and 
Ecology Research International. 
2023;24(2):1-11. 

70. Ndambiri HK, Ritho C, Ng'ang'a, SI, 
Kubowon PC, Mairura FC, Nyangweso 
PM, Cherotwo FH.  Determinants of 
economic growth in Sub-Saharan Africa: A 

panel data approach. International Journal 
of Economics and Management Sciences. 
2012;2(2):18-24. 

71. Dhakshana A, Rajandran KVR. Challenges 
and problems on farmers’ access to 
agricultural credit facilities in Cauvery 
Delta, Thanjavur District. St. Theresa 
Journal of Humanities and Social 
Sciences. 2018;4(1):50-62. 

72. Nyachae SM, Warue B. Horticultural 
Financing Lending Policies on 
Performance of Financing Institutions in 
Kenya. The University Journal. 2020:2(1): 
57-70. 

73. Government of Kenya. National 
Horticultural Policy. Agricultural Sector 
Coordination Unit, Nairobi, Kenya. 2012; 
76. 

_________________________________________________________________________________ 
© 2023 Daniel et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/102575 

http://creativecommons.org/licenses/by/4.0

