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Short Research Article

ASSESSMENT OF HANDLING SORGHUM (Sorghum bicolour L. Moench)
GRAINS IN PRODUCTION AREAS

Abstract

A postharvest handling farm survey was conductedsorghum Sorghum bicolor L.
Moench) grains as an alternative staple crop adaptaerid and semi-arid lands. The objective of
the study was to determine postharvest handlingooghum grains. Eighty eight farmers were
sampled using snowball sampling method in six semglgrowing sub-countiessg.; Siaya,
Bondo, Njoro, Rongai, Kibwezi and Kathonzweni). ®atollected was on varieties, drying
method, storage form and proportion lost due to Ichovas analyzed using SPSS version 20
software descriptive statistic cross tabulationsu®s showed that and of the farmers preferred
local and improved sorghum varieties respectivByrghum grains were either stored in shelled
form or on panicles. Mould occurrence in the fialod storage in the sub-counties as hazard
handling of the grains. This study further estdd@ds that farmers maintain a diversity of
sorghum to reduce on the proportion lost eithestasage duration of grains and biotic stress
resistance. The results of the study can be usexglain erratic food insecurity in these sub-

counties with potential of sorghum production.
Key words: Survey, sorghum, mould, occurrence, panicle, $aP@st-harvest-handlingurvey

Introduction

Sorghum is a cereal crop mainly adapted in the amttl semi-arid areas utilized as human food.
It has a potential of providing food security iregle regions as many cereal crops fail to or
produce little yieldg1]. The crop is characterized by extensive root systed waxy layer on
leaves that reduces water lgsg. Sorghum production areas are characterizedmnasaséel low
lands, moist humid and cold highlands where thdystuas carried outl]. Sorghum is closely
related to Maize4ea mays L.) that is preferred but it mostly fails to prasuor produces little
yield in the marginal areas hence sorghum is amradtive staple crops]. Sorghum is normally

used as human food, animal feed as well as indbs&iv material13]. As food in the marginal
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areas the grains are milled into flour for domesBethatis-used-in-makinghick-porridge[13].

Sorghum production is mainly by small scale farmg&h® are regarded as resource paoy
The demand for sorghum grains is high by brewindy@mmal feed industries but production by
farmers is on averages at 0.85 T Hzelow the demang]. This has been attributed to infestation
by the birds,Quelea quelea, insect pests, diseases and poor post harvest hgrafligraing).
Post harvest handling of sorghum grains determihesquality and quantity for human and
livestock consumptiofs]. This study aimed at assessing post harvest mamageof sorghum
grains in the sub-counties of Siaya, Bondo, Nj&tongai, Kibwezi and Kathonzweni with huge

production potential.

Materials and Methods
Sampling procedure

A structured questionnaire was developed and ebtkdor any anomalies for use in the
collection of data for the assessment of post lsarmeanagement of sorghum grains. The
guestionnaire was pre-tested with 50 farmers atgRioaub-county. A standard questionnaire
was used in data collection in the sub-countiestudy. Snowball sampling method was used in
the six sub-counties of study (Siaya 26’ to 0° 18’N,33° 58’E, 34° 33'W), Bondo (.0998° S,
34.2744°E), (Njoro,0°19'60" S, 35°55'60" E), (Rongai, 3%1 49E- 0° 10' 23 S), Kibwezi(-2 25' 00"E,
37 58' 00") and Kathonzweniis4'0" s, 37°43'0" E) from 15" to 30" September 2015. Kibwezi is
classified as lower midland with some regions ensitional zone. Kathonzweni, Bondo and
Siaya are classified as lower midlapd]. Rongai is lower highland; Njoro is upper highdan
[10]. Each study sub - county was considered a homogensampling block area. During
sampling administrative divisions, location, subdtion and villages within each sub-county
were appropriately represented. A total of 88 songlgrowing farmers were randomly selected
and interviewed using the questionnaire. Additiopalt harvest handling observations of
sorghum grains were madeata collected was analysed using SPSS comput&agacrersion
20 18 software. Descriptive statistics cross-tabulaii@s used to analyse the data in percentage
form of each representative sub-county.

Results
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Genderand age involved in post harvest handling of sorghmu grains

The survey resultsshowed that majority (¢78%) of the erghum farmers in Bond
Kathonzweni and Rongai sulzeunties were females. The converse was true &yRSKibwezi
and Njoro subsounties where majority (-68%) of the sorghum farmers were males (Fic
Many (15-26% of the respondents farm were less than thirty yeairs Bondo and Kibwezi su
- county. Majority (3650%) of the respondents with -45 years were in Kathonzwenid
Njoro while only (6-21%)were in Bondo and Rongai s-counties. The respondent farmers v
46-60 years were (50-88) in Siaya and Rongai s-county and only (20-38) in Kathonzwen
and Bondo sulzounties. More than sixty one ys of age of the farmergere many (1-33%) in

Kibwezi and Bondand only (1-18%) in Rongai and Njoro sub-countigsg. 2)

100 - & Male t Female
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Fig.1 Distribution of respondefarmers by gender in six sub-counties
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Fig.2 Distribution of respondent farmers by age in sik - counties
Sorghum varieties grown traits of preference and factors influencincharvesting

The results showed that tpeoportior of farmerspreferred growing landrace in Njoro, Rong
Bondo and Siayaln Kibwezi and Kathonzweni preference was giverthte sorghum hybric
than landraces (Table 1). Thaits preferred i sorghum landraces wegeod storability andow
mould occurrenceThe hybrid sorghum varieties were popular amongéas likeKibwezi sub-
county due to high yielding areaty maturity. Harvesting of the crop was maiiinfluenced it
had reachedtyysiological maturityin the study sub-counties (Table 1).

Table 1:Traits preferenceand factors influencing sorghumharvesting (percentage:
Bondo Siaya Kibwezi Kathonzweni Rongai  Njoro

Variety

Landrace 60 50 20 50 70 75

Improved 40 50 80 50 30 25

Variety preference

Y 19.7 10.3 35.0 40.0 70.0 12.0

I 80.3 73.0 50.0 40.0 20.0 85.0

S 0.0 16.7 15.0 20.0 10.0 3.0

Why harvest

PM 85.7 915 956 98.1 87.7 89.8

BD 143 85 4.4 1.9 13.3 10.2

In the table: Y - yield, | income¢, S - Storability, PM- Physiological maturit, BD - Bird

damage

Post-harvest handling of sorghum grain:
Majority of the responderfarmers handled the¢ sorghum grainglifferently after harvestinto

reduce on loss qualitgnd quantity. This was mainly sun dry on various forms that we
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available to them but not limited to polythene ghem bare ground and house roof tops.
Sorghum grains were either stored in gunny or $iagl either in panicle or shelled form, in a
traditional or improved granary and living room.r@mum grains storage duration varied among
the respondent farmers as from 1 — 6 months ittty sub-counties (Table 2).

Table2:Post-harvest handling of sorghum grair(percentages)

Bondo Siaya Kibwezi Kathonzweni  Rongai  Njoro

Sun drying form

BG 10.2 14.2 35.3 42.4 10.0 1.5
PE 85.5 79.1 60.7 50.4 87.5 94.3
HRT 4.3 5.7 14.0 7.2 2.5 4.2
Grains stored form

Shelled 90.2 79.1 93.9 99.3 70.7 83.1
Panicle 98 21.9 6.1 0.7 29.3 16.9
Granary structure

Traditional 45.0 40.7 25.0 15.8 17.0 1.7
Improved 205 253 37.9 69.8 75.0 66.3
Living room 345 34.0 37.1 15.0 8.0 32.0
Storage form

Sisal bag 35.1 3.6 21.2 23.5 11.3 8.6
Gunny bag 64.9 96.4 77.8 76.5 88.7 91.4
Duration in store

1-3 50.3 154 23.5 40.0 56.0 59.4
4-6 47.7 84.6 76.5 60.0 44.0 40.6

In the table: BG - bare ground, PE - polyetheneTHRhouse roof top

Mould occurrence on sorghum grains and losses assaied
Mould occurrence on sorghum grains was either énfigeld or in storage among the respondent

farmers in the study sub counties. Mould infestatim grains in storage was highly reported
highest in Njoro. This led to a large proportion s@firghum grains being discarded due to
moulding. Losses attributed to occurrence of maaoldorghum grains either in the field and
storage was relatively of large proportion in Kilavand Siaya sub-counties (Table 3).

Table 3: Mould occurrence on sorghum grains and losses iatsddpercentages)

Bondo Siaya Kibwezi Kathonzweni Rongai Njoro

Mould occurrence

Field 67.0 71.0 50.7 87.0 91.4 79.7
Storage 23.0 29.0 49.3 13.0 8.6 20.3
Mould due losses

Very little 70.5 67.0 88.0 82.0 94.0 96.0
Large 29.5 33.0 12.0 12.0 6.0 4.0
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Impact of mould occurrence on sorghum grains and sategies for minimizing

The farmers were food insecure as a result of tafies of sorghum grains with mould. The
households across the study sub-counties disc#énéadnfested sorghum grain with mould this
led to food insecurity as it was the main stapladfan the region. The households that consumed
moulded grains except in Njoro and Rongai study-cumnties. The strategies used by the
respondent farmers in mitigation strategies weoeage hygiene in the occurrence of moulded

sorghum grains study sub-counties (Table 4).

Table 4: Impact of mould occurrence onsorghum grain and strategie: (percentages)

Bondo Siaya Kibwezi Kathonzweni Rongai  Njoro

Impact of grain mould

Utilize moulded grains 52.9 60.5 70.7 59.0 10.0 10.1

Food insecure 47.1 39.5 29.3 41.0 90.0 89.9

Household action

Discard grains 151 10.3 0.0 5.0 3.0 20.2

Storage hygiene 84.9 90.7 100.0 95.0 97.0 79.8
Discussion

An assessment of the post harvest handling ohsonggrains in the sub-counties that have huge
potential of production. The losses that occuh®drains start from the field either as birds and
mould infestation. This is carried over to storageeither mould due to poor drying, storage
form and storage duration of the grains. The stfadynd out that most of the post harvest
handling work of the grains was done by femalesctvlconcurs withio] study in Eastern region
of Kenya that women are fully involved in plantingrd scaring, harvesting and post harvest
processing of sorghumzi]. Their roles are highly influenced by expectatitiased on age as
women tend to concentrate their agricultural atésiaround the homestead, food production,
post harvest activitigs]. This is in agreement with the findings[af Vieteria-Beard(2005)who
noted that there is a marked distinction in the aflgender in traditional African agriculture and
activities ascribed to men and women on the bakigeaceived differences in rural farming
households vary widely across cultures.

The farmers in the sub-counties preferred sorghamdrices compared to improved varieties.
This is in agreement with4] that showed most farmers in eastern part of Kgmgas sorghum

landraces which is used for food among other ubests preferred by respondent farmers who
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grow landraces were good storability, not attackgdirds. This is in agreement with a study
conducted in India, by [20] that showed farmersfdd sorghum varieties that were good in
guality of grain, resistance to biotic and a biattcesses [24]. Abiotic and biotic stress limits
plant growth and crop productivity. Changes in p#ation patterns due to climate change and
meteo- climatic variability have become a criticsslue and a limiting factor for the crops under
rain-fed systems [24]. For instance the improvedietids of sorghum, the structural
carbohydrates (cellulose, hemicelluloses and ligamd biomass yields are significantly affected
by drought stress [29]. Climate change is assatiatiéh an increase in the frequency of heat
stress, droughts, and floods that negatively aftecp yields and biomass production and the
ability of the climate smart sorghum to adapt amddyunder such harsh environment [30]. This
is also concurred with a study conducted in Mabwimg farmers were interested in variety
adaptation to general environmental conditionsldyad resistance to different biotic stresses
[25]. Improved high - yielding varieties have begnored by majority of farmers for preference
of landraces Nyakabala, Andiwo, Rakwar, Ofunjo and Nyakidi). This is attributed to the
landraces have a hard endosperm and are bitteaste hence undergo less bird damage as
compared to the improved varieties which have & eoflosperm [21]. This is agreement with
[16], that quality of sorghum grain variety used fasd determines its acceptability by the
farmers while adaptation to biotic stresses deteesihe survival in the field and in storage [4].
The hybrid varieties were unpopular among many &xrexcept in Kibwezi and Kathonzweni
due to the attack by birds. This is in agreemetih \\6], that improved sorghum varieties have
low tannin content are highly prone to birds’ damdgnce reducing the yield and not popular
among farmers. The survey findings show that impdovarieties have an advantage over the
local varieties of early maturity and high yieldifzg]. These advantages are however weighed
down by the high susceptibility of the improved iedies to bird damage and attack by grain
mould[9]. The improved varieties have not been popularadypction by many farmers due to
lack of awareness of the varieties to the farmerassto increase their adoption by farniess

Post harvests handling of sorghum grains among ntajof farmers are like sun drying,
threshing and storage. Farmers threshed grains eomcles by beating with sticks or rubbing
the panicle on a hard surface like a rough storsasing it on panicles. This contributes to high
mechanical damage due to the breaking of seedssmtdl pieces hence reduces the quality.

This concurs with[3] that showed when seeds within a seed lot are brak® pieces; the
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embryos are damaged hence reducing the germinzdjoacity of the seeds. Drying of sorghum
panicles or threshed grains in direct sunlightdoynfers lead to reduced seed quality due to high
temperatures; they lose vigour and viabilifg]. Sorghum grains were stored In
traditional/improved granary or in living room. Tleeosystem within stored grain structures is
limited in microbial species because of human &fdo maintain grain quality. Mould fungi
infection on sorghum grains that was observed e fteld and storage by the farmers. Few
fungal spores are found on grain this lead to Insguality and quantity in cereal grains. This
concurs with27], who showed that, at harvest, grain contains @tjouis of field microbes. As
the grains are placed into a storage facility, ecession of microbial species begins to grow.
Without intervention, microbial respiration willdd to an increase in temperature and moisture,
providing optimum growth conditions for fungal spec This is in agreement with the finding of
[271 who noted that fungi species depend on type oingnmaoisture and temperature will
influence the specific fungi that are associatethgrain[22]. The amount of water available in
an environment is measured in moisture contentuates in dry environment in equilibrium
with the relative humidity of the air surroundingaon mass leading to mould fungi infectiga.
This finding was similar to the report ¢f2] that several toxins producing spoilage fungi

dominates on cereals in tropics and temperate zones

Conclusions

Farmers preferred the local varieties as it woudd shored for a period of time. Sorghum
landraces are less prone to mould infestation thammproved varieties. The improved varieties
are often attacked by birds
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