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Foreword
'roundnut is one oĨ the staple crops in the Uganda rich in protein, oil and essential minerals. dhe crop is 
increasinglǇ ďecoming a cash crop and ďoth production area and productivitǇ are increasing. dhis is evident 
ďǇ the signiĮcant eǆpansion oĨ the industrǇ in Uganda and with spillovers in the neighďouring countries.  dhe 
end-users͛ preĨerences oĨ groundnuts varǇ and are dǇnamic. dhe crop also suīers Ĩrom numerous pests and 
diseases and erratic weather that aīect production. dhe National 'roundnuts Improvement Programme 
responded to these challenges ďǇ developing groundnuts varieties to meets these challenges.

dhe manual contains valuaďle scientiĮc inĨormation aďout crop management topics such as land preparation, 
varietal selection, seed management, crop protection and postharvest management under Ugandan 
conditions. dhe appendices contain a catalogue oĨ groundnut varieties released since 1966 with their Ǉields 
and ďotanical classiĮcations. dhis is in addition to the summariǌed poster oĨ recommended practices at 
maũor growth stages covering pre- and post harvest operations

dhe manual is careĨullǇ written in comprehensiďle language while maŬing no scientiĮc compromises. I 
ďelieve that this production manual will ďecome an essential source oĨ ideas and inĨormation Ĩor anǇ Ĩarmer, 
eǆtension staī, and researchers interested in cultivating groundnuts in Uganda. 

NARO as a leader oĨ ƋualitǇ agricultural research and development in the countrǇ and the region Ĩurnishes 
the users with practical technologies and the accompanǇing pacŬages. Puďlication oĨ this production 
manual is thus timelǇ, and will help the wide spectrum oĨ industrǇ staŬeholders ;agricultural researchers, 
eǆtension people, smallholder producers, agricultural consultants and commercial producersͿ ďǇ providing 
inĨormation on ďest management practices that will improve groundnut productivitǇ and ƋualitǇ. 

I sincerelǇ thanŬ the development partners Ĩor their contriďution towards the production oĨ this manual.  
dhe management oĨ NARO applauds this eīort ďǇ the authors and hope that the messages in the manual 
reach the intended users as we strive towards a sustainaďle ƋualitǇ groundnut production and productivitǇ, 
and improvement oĨ livelihoods.

Dr Ambrose Agona
Deputy Director  General (Research)
National Agricultural Research Organization
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Acronyms 

�AP �aǇs aŌer planting

�U-I&A� �uropean Union International &unds Ĩor Agricultural �evelopment
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Introduction
'roundnut ;Arachis hypogaea >.Ϳ also Ŭnown as peanut, is cultivated in the semi-arid tropical and suď-
tropical regions oĨ nearlǇ 100 countries in siǆ continents ďetween 40ȗ N and S oĨ the eƋuator. It is an 
important legume grown and consumed gloďallǇ and in particular in suď-Saharan AĨrican countries ;OŬello 
et al., 2010aͿ. &or people in manǇ developing countries, groundnuts are the principal source oĨ digestiďle 
protein ;2ϱ - ϯ4йͿ, cooŬing oil ;44 - ϱ6йͿ, and vitamins. dhese Ƌualities maŬe groundnut an important 
nutritional supplement to mainlǇ cereal diets oĨ maiǌe, millet and sorghum oĨ manǇ Ugandans. In manǇ 
countries, groundnut caŬe and haulms ;Ĩoliage, straw/stemsͿ are used as livestocŬ Ĩeed. 'roundnut is also 
a signiĮcant source oĨ cash income in developing countries that contriďutes signiĮcantlǇ to livelihoods and 
Ĩood securitǇ. 

As a legume, groundnuts improve soil ĨertilitǇ ďǇ Įǆing nitrogen and thereďǇ increase productivitǇ oĨ other 
crops in the semi-arid cereal cropping sǇstems. 'roundnut reƋuires little input, maŬing it appropriate 
Ĩor cultivation in low input agriculture ďǇ smallholding Ĩarmers. 'roundnuts are grown in most oĨ SSA ďǇ 
smallholder Ĩarmers as a suďsistence crop under rain-Ĩed conditions. zields per hectare are generallǇ low 
compared to those Ĩrom developed countries liŬe the USA, ďecause oĨ a comďination oĨ Ĩactors such as 
unreliaďle rains, mostlǇ non-irrigated cultures, traditional small-scale Ĩarming with little mechaniǌation, 
outďreaŬs oĨ pest inĨestations and diseases, the use oĨ low-Ǉielding seed varieties,  increased and/or 
continued cultivation on marginal land, poor adoption oĨ agronomic practices and limited eǆtension 
services. InsecuritǇ instaďilitǇ and the ĨreƋuentlǇ unsupportive oilseed policies have also plaǇed their role in 
low groundnut productivitǇ. dhereĨore, there is eǆcellent potential Ĩor Ǉield improvement. 

dhis production guide seeŬs to address salient issues in groundnut production in order to maǆimiǌe 
groundnut productivitǇ.

Groundnut Agronomic Practices
Land Selection: 'roundnut is not suited to growing in verǇ drǇ areas or at altitudes higher than 1ϱ00 
metres aďove sea level ;around ϱ000 ŌͿ. 'enerallǇ higher altitudes with cooler climates are not suitaďle Ĩor 
groundnut production.  

Climatic conditions: Optimum temperatures are 27 - ϯ0 Σ� Ĩor vegetative growth and 24 - 27 Σ� Ĩor 
reproductive growth. Between 4ϱ0 mm and 12ϱ0 mm oĨ evenlǇ distriďuted rainĨall is reƋuired annuallǇ Ĩor 
good growth and Ǉield. �arlǇ maturing small seeded varieties reƋuire ϯ00 - ϱ00 mm while medium to late 
maturing large seeded varieties need 1000 - 1200 mm rainĨall.

Soils: All soils, other than verǇ heavǇ ones are suitaďle Ĩor growing groundnut, ďut the ďest are deep, well 
drained sandǇ, sandǇ loam or loamǇ sand soils. dhe latter Ĩacilitate the Ĩorcing oĨ the developing Ĩruit into 
the soil ;peggingͿ. 'roundnut will not grow well or Įǆ nitrogen in acidic or inĨertile soils. 'roundnuts grow 
ďest on soils limed to a p, oĨ ϱ.8 to 6.2, provided other essential elements are in ďalance and availaďle to 
the plant 

Fertilizer requirements: 'roundnuts respond ďetter to residual ĨertilitǇ than to direct Ĩertiliǌation. IĨ a 
well-Ĩertiliǌed crop precedes groundnuts, direct Ĩertiliǌation maǇ not increase the Ǉield or ƋualitǇ oĨ the 
groundnuts. IĨ Ĩertiliǌer is needed, ďroadcast and incorporate it with the soil during the land preparation. 

A soil test is the ďest waǇ to determine whether Ĩertiliǌer or lime is reƋuired in groundnut growing. >iming 
is necessarǇ onlǇ when the soil p, is ďelow ϱ.8. ,owever iĨ soil test results are not availaďle, the general 
Ĩertiliǌer recommendation is: NPK kg /ha: 25 kg of N - 50 kg of P2O5 - 100 kg of K2O 

�o not applǇ potassium Ĩertiliǌers aŌer the groundnuts have emerged.  &oliar spraǇs oĨ nutrients are generallǇ 
ineīective or not economicallǇ Ĩeasiďle, eǆcept to prevent or correct some micronutrient deĮciencies.
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Rotation: A well planned, crop rotation sǇstem can ensure good Ǉields oĨ high ƋualitǇ. In order to reduce 
risŬ in the Ĩarming sǇstem, groundnuts should ďe grown in rotation with other crops, especiallǇ grass tǇpe 
crops. 'roundnuts have ďeen shown to improve the Ǉield oĨ suďseƋuent maiǌe and other grain crops up to 
20й. One oĨ the ďest crop rotation sǇstems is one in which a grass Ĩallow is Ĩollowed ďǇ groundnuts. &ewer 
diseases are also present in groundnuts Ĩollowing a grass crop. UsuallǇ groundnuts also produce a ďetter 
crop on Įelds that have ďeen Ĩallowed. do avoid the ďuild-up oĨ pests and diseases, groundnut should 
not ďe grown continuouslǇ on the same land. A rotation oĨ ϯ Ǉears or longer can usuallǇ reduce disease, 
pest and weed proďlems. Because oĨ the incidence oĨ pests and soil-ďorne diseases, groundnut should not 
ďe grown aŌer cotton, although cotton can ďe used in rotation aŌer groundnut. �rops such as soǇďean, 
toďacco, tomatoes and certain other vegetaďles maǇ cause a ďuild-up oĨ nematodes and soil-ďorne diseases 
and, thereĨore, should ďe avoided in rotation with groundnuts. �ereals, such as maiǌe, sorghum and millet 
are good rotational crops, and other clean-weeded crops such as cassava, sweetpotato and sunŇower can 
also ďe used.  �ircumstances maǇ Ĩorce a Ĩarmer to plant groundnuts in succession in which case disease 
proďlems can ďe eǆpected, especiallǇ leaĨ and pod diseases. dhis can ďe improved ďǇ deep ploughing which 
maǇ reduce the disease proďlem.

Intercropping: Although a numďer oĨ crops are used as intercrops with groundnut, results Ĩrom intercropping 
research have ďeen inconsistent, so anǇ advantages or disadvantages are not Ŭnown.

Land Preparation: >and should ďe prepared earlǇ, ďeĨore the rains start, so that sowing can taŬe place 
earlǇ in the rains ;&ig. 1Ϳ. A uniĨorm seedďed with suĸcient planting depth and spacing, good germination, 
weed control and good moisture retention is imperative Ĩor good Ǉields.  All previous crop residues and 
weeds should ďe completelǇ removed or well incorporated into the soil, and seed ďeds should ďe smooth 
to provide good soil-to-seed 
contact aŌer sowing. thile 
opening land using hand hoe or 
oǆ plough, one should adhere 
to the aďove recommendations. 
dhose who can aīord tractors 
Ĩor land preparation, deep turn 
the soil to ďurǇ residue and 
weeds, using a disc plough, ϯ - 4 
weeŬs ďeĨore planting. In wet, 
low lǇing areas it maǇ ďe worth 
considering using ridges in which 
to plant groundnuts. dhe use oĨ 
ridges can prevent waterlogging, 
and improve weed control and 
harvesting. Ridges should ďe 
made at, or ũust ďeĨore, sowing 
and theǇ should ďe Ňat-topped.

Seed selection: A uniĨorm stand 
oĨ healthǇ, vigorous plants 
is essential iĨ growers are to 
achieve the Ǉields and ƋualitǇ 
needed Ĩor proĮtaďle groundnut 
production. It is important Ĩor 
growers to plant high ƋualitǇ 
seed oĨ varieties adapted to their 
Ĩarm situations, management 

Box 1: Summary of recommended practices 
Agronomy aspect Recommended practice 

�limate RainĨall: 4ϱ0-12ϱ0 mm per Ǉear
demp: 24-ϯ00�

Region in Uganda >ow to mid-altitude

Soils SandǇ or sandǇ loam, or loamǇ sands

&ertiliǌer 60 Ŭg ha-1  NP<

Rotation tith cereals or cassava, sweet potato, 
sunŇower 

>and preparation BeĨore on-set oĨ rains 

Planting then moisture is adeƋuate and staďle in 
soil
Sow ϱ-6 cm deep

Seed dressing tith Ĩungicide 

Spacing Semi-erect types: 4ϱ y 10-1ϱ cm e.g Serenut 
1R, Serenut 2, Serenuts 7d, Serenut  8R
Bunch types: 4ϱcm y 7.ϱ-10 cm e.g Serenut 
4d, ϱR, 6d

teeding 2-ϯ times 

Irrigation there possiďle and necessarǇ 
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stǇles, and intended marŬet uses. zield and ƋualitǇ are two maũor Ĩactors that inŇuence varietǇ selection. 
'rowers with signiĮcant disease historǇ maǇ need to choose a varietǇ with disease tolerance or resistance. 
Use high ƋualitǇ seed oĨ a recommended varietǇ. Several Ĩactors must ďe considered when deciding on 
varietǇ. &irst, it is eǆtremelǇ important to evaluate varieties ďased on regional perĨormance ;western,  central 
and southern region preĨer red tǇpes whereas northern and eastern regions preĨer tan/white varietiesͿ. 
�ertainlǇ, Ǉield and grade attriďutes ;Appendiǆ IͿ must ďe given top prioritǇ, ďut disease tolerance, growth 
haďit, maturitǇ, and seed ƋualitǇ and availaďilitǇ should also ďe considered. dhe ͞ perĨect varietǇ͟ possessing 
all the necessarǇ traits Ĩor diverse environments does not eǆist, so it maŬes good sense to plant a couple oĨ 
diīerent varieties to reduce the production risŬ.

Pods should ďe shelled 1 - 2 weeŬs ďeĨore sowing and onlǇ good ƋualitǇ seed should ďe selected Ĩor sowing. 
�amaged, small or shrivelled seeds should ďe discarded &ig. 2. It is good practice to purchase certiĮed 
groundnut seed at regular intervals, preĨeraďlǇ everǇ 2 - ϯ Ǉears.  dhe seeds must ďe Ĩree Ĩrom contamination, 
irrespective oĨ the sources oĨ supplǇ.

It is alwaǇs recommended to test the germination capacitǇ oĨ seed prior to planting. Planting two or more 
varieties with diīerent maturitǇ dates permits eĸcient use oĨ limited harvesting and curing eƋuipments. 
AdditionallǇ, planting varieties with diīerent genetic pedigrees reduces the risŬ oĨ crop Ĩailure ďecause oĨ 
adverse weather or uneǆpected disease epidemics.

Seed dressing: 'roundnut seed is susceptiďle to ďlights and rot in the soil. A Ĩungicidal seed treatment will 
limit this decaǇ and increase the stand in the Įeld. It is thereĨore recommended that all seed ďe treated 
ďeĨore planting. dwo seed coating agents are currentlǇ registered Ĩor use on groundnuts, namelǇ Dancoǌeď 
and dhiram. �omprehensive directions Ĩor the use oĨ these agents are indicated on the laďel. �omplete 
coating oĨ the seed is essential and the use oĨ a mechanical miǆing apparatus is stronglǇ recommended. dhis 
will reduce seed ďorne inĨections during seedlings germination and allow initial vigorous growth.

Dormancy: dhis is the period aŌer maturitǇ/harvesting that is reƋuired Ĩor the seed oĨ certain varieties to 
continue developing ďeĨore it can germinate even though the normal environmental Ĩactors conducive Ĩor 
germination are availaďle. &or instance Serenut ϯR has a dormancǇ oĨ at least 4ϱ daǇs͖ Serenut ϱR has a 
dormancǇ period oĨ at least ϯ0 daǇs. dhe other commercial varieties ;Appendiǆ IͿ have no dormancǇ period 
and sprout in the Įeld when harvesting is delaǇed. 

Time of planting: tith the current weather changes gloďallǇ, the planting date is diĸcult to standardiǌe. 
,owever, Ĩarmers should plant as soon as there is adeƋuate and consistent moisture in the ground to ensure 
good germination and the suďseƋuent plant growth. dimelǇ planting dates should taŬe advantage oĨ periods 
oĨ higher rainĨall and avoiding end oĨ the season drought eīects.

Sowing: Sow groundnut seed in rows and at the right spacing ;&ig. ϯͿ. Sowing at ϱ - 6 cm depth ensures 
that the plant develops and produces optimallǇ. Seed that germinates slowlǇ as a result oĨ deep planting, 
taŬes longer to emerge and a suďstandard plant will ďe produced. Shallow planting oĨ seed ;less than ϱcmͿ 
can onlǇ ďe considered when enough moisture is availaďle and the climate is moist. In situations where 
moisture is not limiting ϱ cm to 6 cm is the ideal planting depth. Seeds must not ďe sown immediatelǇ 
aŌer heavǇ rains since theǇ imďiďe too much water, which causes roƫng. dhis also results in eǆcessive soil 
compaction which maǇ hinder germination. >ong duration varieties ;120 daǇs and aďove e.g. IgolaͿ should 
onlǇ ďe planted with the Įrst rains in the Įrst season. Short to medium duration varieties can ďe planted in 
either season. �arlǇ planting generallǇ improves Ǉields and seed ƋualitǇ.

Plant density/Spacing: 
'roundnut spacing depends on the growth haďit oĨ the varietǇ, ďotanical tǇpe, and the seed mass 
germination rate oĨ the seed-lot. dhe recommended space ďetween rows is 4ϱ cm while the recommended 
spacing ďetween plants within a row is: 
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&ig. 2: Sorting groundnut Ĩor planting

&ig. 4: �orrect row spacing Ĩor planting groundnuts&ig. ϯ: Paũule Ĩarmers planting groundnuts in rows

&ig. 1: &ine seed ďed readǇ Ĩor planting

&ig. 6: Nice groundnut crop&ig. ϱ: �lean weeded groundnut garden
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ͻ Semi-erect tǇpes: 10 - 1ϱ cm ;e.g. Igola 1, Serenut 1 and Serenut 2Ϳ
ͻ Bunch tǇpes: 7.ϱ - 10 cm ;e.g. RedBeautǇ, Serenut 4d, Serenut 6dͿ

Row spacing can ďe reduced Ĩrom 4ϱ cm to ϯ0 cm, iĨ desired, and this will allow earlier ground cover and help 
prevent serious weed proďlems. 'enerallǇ, 1ϱ0,000 plants/ha are recommended Ĩor drǇ land production 
and Ĩor irrigated land ϯ00,000 plants/ha. Planting groundnut plants closer together results in individual 
plants seƫng Ĩewer pods, ďut over a short period oĨ time. Overall, this will ensure that the pods will ďe oĨ 
a similar age and stage oĨ development and, thereĨore, maŬe it easier to decide when to harvest ;OŬello et 
al., 2010ďͿ. tider spacing will produce Ĩewer Ǉields per unit area. It is important to sow groundnut seed in 
rows and at the right spacing as this helps to achieve the correct seed rate, reduce the incidence oĨ rosette 
disease, ensures a more uniĨorm pod maturitǇ, ďetter ƋualitǇ seed and maǆimiǌes Ǉield. Row planting eases 
operations liŬe: weeding, spraǇing, disease Θ pest identiĮcation, estimation oĨ plant population/Ǉield per 
unit area, uses less seed/�asǇ to determine seed rate, easǇ supervision and harvesting. dhereĨore plant at 
the recommended plant population ďased on a given row spacing and seed count ;&ig. 4Ϳ.

Weeding: teeds compete with the crop Ĩor moisture, nutrition, light and space. 'roundnuts cannot compete 
eīectivelǇ with weeds, particularlǇ ϯ - 6 weeŬs aŌer sowing͖ thereĨore, eīective earlǇ weed control implies 
good control oĨ weed throughout the growing season and this will translate into higher Ǉields ;&ig. ϱͿ. teeds 
can ďe controlled ďǇ using cultural, mechanical, phǇsical and chemical means. A comďination approach 
provides the most successĨul results.

,owever, the ultimate choice depends on the species oĨ weeds involved and the level oĨ inĨestation. 
'enerallǇ, 2 - ϯ weedings are recommended, the Įrst ďeĨore Ňowering and at least one other during pegging. 
Once pegging ďegins, soil disturďance near the plant should ďe avoided or Ŭept to a minimum, so as not to 
interĨere with the developing pods. Instead weeds at this stage can ďe controlled ďǇ hand-pulling.  teed 
ďǇ hand pulling to avoid earthing up and damaging the pegs. �rop rotation maǇ reduce certain species oĨ 
weeds. Pre- and post-emergence herďicides maǇ ďe used to eradicate weeds.  

Considerations for cultural and mechanical weed control include:

ͻ Remove spottǇ inĨestations ďǇ hand hoeing or spot spraǇing to prevent spreading weed seed, 
rhiǌomes, tuďers or roots. dhis is particularlǇ important Ĩor perennial weed species.

ͻ Use high ƋualitǇ, weed-Ĩree seed

ͻ �lean all tillage and harvesting eƋuipment ďeĨore moving to the neǆt Įeld, or Ĩrom weedǇ to clean 
areas within a Įeld.

ͻ Use herďicides to remove initial weed Ňushes prior to planting to ensure a weed-Ĩree seedďed.

ͻ <eep the ďoundaries areas adũacent to Įelds clean.

ͻ Practice crop rotation.

teed management is critical to groundnut production Ĩrom ďoth Ǉield and ƋualitǇ perspectives. teeds 
reduce grower proĮts in several waǇs. teed/crop competition Ĩor sunlight, water and nutrients can 
signiĮcantlǇ lower Ǉields. teeds also disrupt digging and harvesting operations and cause pods to ďe 
stripped Ĩrom vines, maŬing them unharvestaďle. In addition, weed proďlems can lower grades ďecause 
plant Ĩragments and Ĩruits are classiĮed as Ĩoreign material contamination. Some weeds are reserviors oĨ 
pests and diseases ;alternate/alternative hostsͿ. 

�arthing up oĨ groundnuts is not recommended as it limits Ǉields. �arthing up oĨ groundnuts ;where soil is 
piled up around the main stem oĨ the groundnut plantͿ is an important Ǉield limiting Ĩactor as it inŇuences 
pod Ĩormation oĨ the lower highlǇ productive nodes, and promotes disease development. �arthing up, 
especiallǇ in the earlǇ stage, has an inŇuence on plant development leading to deĨormed plants with poor 
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or no production at the lower nodes. &lowers cannot develop at the nodes, and thus no pegs or pods are 
Ĩormed. �arthing up later in the season normallǇ does not lead to deĨormed plants ;as in the previous 
instanceͿ ďut does lead to lower Ǉields.
Irrigation: 'roundnuts are considered to ďe a relativelǇ drought tolerant crop though there are varietal 
variations to drought tolerance. 'roundnuts have various phǇsiological mechanisms Ĩor avoiding the eīects 
oĨ drought and an eǆtensive root sǇstem which is aďle to eǆploit moisture reserves at depth. �ven during 
drought, groundnuts will nearlǇ alwaǇs produce some Ǉield. ,owever, Ĩew Ĩarmers can aīord average Ǉields 
ďecause oĨ the high level oĨ input costs. 'roundnuts are ďest grown where the rainĨall is reliaďle and/or 
where access to irrigation is availaďle.

dhere are critical times during the growth oĨ the groundnut plant that a soil moisture deĮcit can severelǇ 
limit Ǉields and/or diminish ƋualitǇ. dhe response oĨ groundnuts to moisture stress depends on the stage oĨ 
growth ;daďle 1Ϳ.

Table 1: Groundnut growth stages and response to moisture stress
Plant growth stage 
(Duration)

Plant Indicators Relative Drought 
Susceptibility

Irrigation Requirements

Germination (1 - 2 
weeks)

Planting to 
emergence 

,igh 'ood moisture conditions are reƋuired. 
Irrigation can ensure Ǉou plant on time.

Early vegetative 
growth (5 - 6 weeks)

�mergence to 
pegging

>ow 'roundnuts can tolerate mild water stress 
at this stage.
Stress at this stage maǇ ďe ďeneĮcial.

Nut development /
fruiting (8 - 9 weeks)

&lowering/
pegging to pod 
Ĩormation

,igh No water stress at this stage, verǇ 
sensitive. Use irrigation where possiďle.

Maturation (5 - 6 
weeks)

pod Ĩormation to 
harvest

Doderate �ecreasing water use as the crop matures.

Source: VT, 2012. 

thile adeƋuate moisture during the germination stage is necessarǇ Ĩor a good, uniĨorm stand, the mid-
season nut development, or Ĩruiting stage, is the most critical time Ĩor irrigation iĨ there is a shortage oĨ 
rainĨall. In addition to ďeing the stage in which the groundnut plant is most susceptiďle to drought stress, it 
is also the stage oĨ maǆimum water use ďǇ the plant.

dhe amount oĨ water to applǇ depends on the diīerent developmental stages, soil teǆture, root ǌone depth, 
and the plant-availaďle water level when irrigation is ďegun as well as the sprinŬler irrigation eĸciencǇ. In 
general, water use is low in the earlǇ season, ďut is at its peaŬ during the reproductive period. �onsumption 
then starts to decline as pods ďegin to mature. �rought stress reduces Ňower production and pollination, 
and eǆtreme soil surĨace temperatures cause peg aďortion.

dhe taďle ďelow demonstrate how moisture stress at various periods during the season can aīect production.
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 Table 2: Effect of Moisture Stress on Yield of groundnuts

Stress Period (days after planting) Yield Losses (kgs)

ϯ0 to 6ϱ 1796

6ϱ to 100 1ϯ1ϱ

100 to 1ϯϱ 1869

Optimum moisture 20ϱ9

,aving adeƋuate water availaďle throughout the liĨe cǇcle oĨ groundnut is important Ĩor optimal plant 
growth and development. �rought or Ňood can have tremendouslǇ negative impacts on Ǉield and ƋualitǇ 
oĨ groundnut. >iŬewise, pest inĨestation and severitǇ oĨ damage Ĩrom these pests is inŇuenced ďǇ availaďle 
water, either in the Ĩorm oĨ rainĨall or irrigation. Understanding how environmental conditions, and in 
particular irrigation, aīect pest compleǆes is important in developing appropriate management strategies. 
Irrigation is a powerĨul production tool. Irrigation minimiǌes risŬ and enhances consistencǇ oĨ Ǉield. 
AdditionallǇ, irrigation improves consistencǇ oĨ pesticide perĨormance and in manǇ waǇs, the predictaďilitǇ 
oĨ pest compleǆes. 'roundnut Ǉields will ďe reduced iĨ the upper soil ǌone ďecomes drǇ Ĩrom Ňowering 
through pod development. A water deĮcit maǇ lead to the Ĩollowing conseƋuences ;Boote et al., 1982Ϳ:

ͻ Reduction in the drǇ matter production oĨ vegetative components as well as the crop growth rate.
ͻ &ewer and smaller leaves with small compact cells and shorter stems.
ͻ tater deĮcit Ĩrom sowing to 67 daǇs delaǇs the period oĨ rapid Ĩruit growth ďǇ 10 daǇs and decreases 

Ǉield.
ͻ tater deĮciencǇ during the Ňowering and pegging stages results in higher Ǉield losses than stress at 

anǇ other growth stage. dhis deĮcit reduces the numďer oĨ Ňowers plant.
ͻ tater deĮciencǇ at the soil surĨace during peg Ĩormat ion and pod development reduces pod numďer 

and pod Ǉield.
ͻ tater deĮciencǇ in the Ĩruiting ǌone results in un-Įlled pods and less calcium concentration in the 

hull and seed.
ͻ tater deĮciencǇ reduces groundnut ƋualitǇ, shelling percentage or percentage oĨ sound mature 

seeds, seed mass, and germination oĨ seed.
ͻ Reduced plant vigour and thus high susceptaďilitǇ to pests, e.g aphids, mites.
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Table 3: Impact of Irrigation on Groundnut Production and Pest Management Strategies  

Agronomic 
Practices

Benefits of Irrigation or Optimum Rainfall

>and 
Preparation 

,elps in estaďlishment oĨ seedďeds, either conventional or reduced tillage.

Seed 
'ermination 

�nsures germination oĨ seed when eǆisting soil moisture is marginal Ĩor complete stand 
estaďlishment. 

teed 
Danagement 

Irrigation or adeƋuate rainĨall activates pre-emergence herďicides and minimiǌes plant 
stress. >ess moisture stress oŌen enhances control ďǇ post-emergence herďicides and 
enaďles groundnut to recover more rapidlǇ Ĩrom herďicide damage. 

Insect 
Danagement 

Important Ĩor activation oĨ in-Ĩurrow insecticides. Improves plant growth and root 
estaďlishment, which is important in aďsorption oĨ in-Ĩurrow insecticides. Improves groundnut 
recoverǇ Ĩrom earlǇ-season insect damage and insecticide phǇtotoǆicitǇ. Dinimiǌes potential 
damage Ĩrom corn earworms and armǇworms ďǇ estaďlishment oĨ a dense canopǇ that can 
withstand damage Ĩrom Ĩeeding. Reduces the liŬelihood oĨ spider mite damage ďǇ Ŭeeping 
spider mite populations low. 

�isease 
Danagement 

tet conditions earlǇ in the season can minimiǌe potential Ĩor crown rot. Irrigation increases 
liŬelihood oĨ having a Ĩavoraďle microclimate Ĩor development oĨ Ĩoliar and soil-ďorne 
disease. SǇmptoms associated with tomato spotted wilt oĨ groundnut are oŌen more 
pronounced when groundnut are growing under drǇ and especiallǇ hot conditions. dimelǇ 
irrigation will reduce plant stress and possiďlǇ enaďle plants to withstand tomato spotted 
wilt more eīectivelǇ than non-irrigated, water-stressed plants.

Pod Daturation Irrigation ďuīers against eǆtremes in moisture and reduces stress ;heat and droughtͿ, which 
allows normal Ňower production and Ŭernel development. Daturation is more predictaďle 
and generallǇ earlier. >imited rainĨall during reproductive growth oŌen causes delaǇs in 
maturation and estaďlishment oĨ ͞multiple crops͟ or ͞split crops͟ on the same plant. 
Suĸcient rainĨall is critical Ĩor complete Ŭernel development and pod Įll.

Supplemental 
�alcium 

<ernels need adeƋuate calcium to ďecome mature and completelǇ developed. Irrigation 
ďuīers against drought, which reduces calcium concentration in soil water and mass Ňow 
movement into developing pegs

�igging AďilitǇ to supplǇ soil water to improve digging conditions ;reduces hardness oĨ soilͿ, improves 
digging eĸciencǇ and minimiǌes pod loss during the digging process.

Source: David L. J., 2011 with modifications.

Harvest Management Practices
'roundnuts show indeterminate growth, which means that Ĩrom aďout Ĩour weeŬs onwards the crop will 
continue to Ňower and grow vegetativelǇ throughout the growing season. dhis characteristic maŬes it 
diĸcult to determine when optimum maturitǇ occurs.

It is verǇ common Ĩor the crop to still ďe Ňowering at harvest. As a result, the crop does not mature evenlǇ 
and it can ďe diĸcult to determine eǆactlǇ when to harvest. dhereĨore, at harvest, seeds on a single plant will 
ďe at diīering levels oĨ maturitǇ. ,arvesting is one oĨ the most critical operations in groundnuts production. 
teeds can maŬe eĸcient harvesting impossiďle ďǇ interĨering with digging or liŌing. �etermining when to 
harvest is important. 'roundnut maǇ gain ϯ00 - 4ϱ0 Ŭg/ha and 2 - ϯй in grade during the 10-daǇ period 
ďeĨore optimum harvest.  >osses greater than ϯ00 - 4ϱ0 Ŭg/ha maǇ occur iĨ the crop is not harvested at 
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optimum maturitǇ. In order to determine the ďest harvest date a Ĩarmer must scout his crop on a regular 
ďasis.  DaturitǇ aīects Ňavor, grade, milling ƋualitǇ, and shelĨ liĨe. Not onlǇ do mature groundnuts have the 
ƋualitǇ characteristics that consumers desire, theǇ are worth more to the producer.  �amage to pods at 
the time oĨ harvest should ďe avoided as much as possiďle since this can lead to rapid invasion oĨ the pods 
ďǇ Aspergillus flavus / Aspergillus parasiticus which leads to aŇatoǆin contamination. Remove eǆcessive 
moisture Ĩrom the pods aŌer harvesting through shaŬing.

i) Timing of pulling /Harvesting
dhe groundnut plant usuallǇ gives an indication when to harvest. In order to determine the correct harvest 
date, the development oĨ the plant must ďe considered. dhe groundnuts should ďe harvested when 
approǆimatelǇ 7ϱй oĨ the pods have reached maturitǇ. ,arvesting at the right time gives the Ĩarmer the 
maǆimum Ǉield and grade. IĨ harvesting is too earlǇ, grading Ĩactors will ďe lower. IĨ harvesting is too late, 
over-mature pods can lose peg strength resulting in Ǉield loss. dhere are several methods to determine the 
optimum digging time ;see ďelowͿ. It is thereĨore verǇ important to harvest the crop at optimum maturitǇ, 
as eǆcessive numďers oĨ over-mature or verǇ immature pods at harvest can ďe reŇected in high levels oĨ 
aŇatoǆin in the product. Also delaǇs in harvesting will result in poor ƋualitǇ seed due to mould inĨections 
and suďseƋuent aŇatoǆin contamination oĨ the seeds/pods.

ii) Harvest Indicators 
As pods mature, the inside portions ďecome ďrown to ďlacŬ, while immature pods retain a Ĩresh white 
appearance. dhe cellular laǇer ũust ďelow the outer laǇer oĨ the pod undergoes several colour changes 
during the maturation phase. dhis cellular laǇer is called the mesocarp. It changes in colour Ĩrom white 
to Ǉellow to orange to ďrown and ĮnallǇ ďlacŬ as the pod matures. dhis colour distinction can ďe used to 
estimate crop maturitǇ with the ͚hull scrape͛ method. 

Method 1: Hull scrape method͖ ,old the pod with the ďeaŬ pointing down and awaǇ Ĩrom Ǉou. tith a 
pocŬet ŬniĨe, scrape awaǇ the outer hull in the area Ĩrom the middle oĨ the pod to the peg attachment point. 
dhis region is Ŭnown as the saddle. Pods should ďe moist when the colour determinations are made. do get 
accurate representation oĨ the Įeld, collect three ;ϯͿ adũacent plants Ĩrom ϯ - ϱ locations in the Įeld. �ollect 
an adeƋuate sample is necessarǇ Ĩor good results.

It is important to note the colour in the saddle area oĨ the pod. dhis is where the colour changes Įrst occur 
on the pod.

dhe colours which occur are:
�olour Implication to harvest
BlacŬ Dature to Overmature
�arŬ Brown Dature
Orange / >ight Brown �lose to Dature
zellow Immature
thite Immature to Underdeveloped

Method 2: Shell interior method.  dhe most dependaďle guide to determine when to harvest is to looŬ Ĩor 
pods with shells turning darŬ ďrown inside and the seed coat will ďe thin and tight on the Ŭernel ;&ig.7Ϳ. dhe 
ďest time to harvest is when the crop has the highest percentage oĨ sound mature Ŭernels ;SD<Ϳ. Pull ϯ - ϱ 
plants, strip the pods, shell and eǆamine the insides oĨ the shells. IĨ the maũoritǇ oĨ the pods ;70й upwardsͿ 
have darŬ marŬings inside the shell and the seed are plump and the true colour oĨ that varietǇ, then the 
groundnut is mature and readǇ Ĩor harvest. 

Method 3: Seed weight. dhe mean seed mass plant is determined to estimate the maturitǇ at successive 
intervals. It reaches a constant value, when the crop is mature.
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&ig. 7: Shells with darŬ interior shows phǇsiological maturitǇ &ig. 8: Serenut 8R ;AchiengͿ remains green  even at harvest. 
DaturitǇ dates given ďǇ reaserch is the ďest harvest indicator.

&ig. 9: Under severe leaĨspot attacŬ, the crop should ďe 
harvested regardless oĨ maturitǇ &ig. 10: ,oe harvesting

&ig. 11: ,and harvesting
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�ǆample: Suppose ϯ plants harvested on 20th :ulǇ  gave an average seed mass oĨ ϯ0g, and others harvested 
on 21st  :ulǇ  also gave the same mass, then the crop is mature.

Method 4: Days after Planting: dhis and other guides include inĨormation on the numďer oĨ daǇs aŌer 
planting ;�APͿ that each varietǇ needs to mature. Use the estimated period oĨ maturitǇ oĨ the varieties 
as provided ďǇ ďreeder / research institution. &or eǆample, Serenuts 1R, 2, 7d, 8R, 9d, 10R, 11d, 12R, 1ϯd, 
14R matures in 100 - 110 daǇs. Serenuts ϯR, 4d, 6d matures in 90 - 100 daǇs. Acholi thite and Red BeautǇ 
matures in 8ϱ daǇs. ,owever, �AP is a general estimate oĨ maturitǇ and it should never ďe used alone 
Ĩor determining the harvesting date. dhe �AP inĨormation should rather ďe used to schedule approǆimate 
planting date. On large acreages, it is suggested that multiple varieties ďe selected to allow Ĩor varǇing 
harvest dates.

'roundnut varieties e.g Serenut 8R ;Achieng varietǇ, &ig. 8Ϳ, which StaǇ-green ;a new trait associated with 
high drought tolerance maŬes the varietǇ remains greenͿ even at phǇsiological maturitǇ reƋuires a diīerent 
harvest management Ĩrom the other non-staǇ green tǇpes. dhe estimated maturitǇ date Ĩrom research is 
the ideal harvest indicator. 

�iseases can also have an inŇuence on the determination oĨ harvest date. Plants in which the leaves have 
ďeen lost due to leaĨ spot diseases, have weaŬ and withered stems. In such a case, the Ĩarmer will ďe Ĩorced 
to harvest at an earlier stage ;&ig. 9Ϳ.

tith eǆperience Ĩarmers will ďecome more adept at picŬing the maturitǇ diīerences. &armers must consider 
the other Ĩactors listed ďelow in determining when to dig, ďut as a general guide the crop is readǇ Ĩor digging 
when the Ĩollowing maturitǇ levels are reached:

Virginia Varieties: ,arvest when 60 to 6ϱй  oĨ the pods are ďrown and ďlacŬ.

Valencia and Spanish Varieties: ,arvest when 6ϱ to 80й oĨ the pods ďrown and ďlacŬ.

Prevailing weather conditions can also inŇuence the determination oĨ the harvest date, as it inŇuences 
ƋualitǇ. �rought determines the harvest date when the soil is desiccated to such an eǆtent that the plant 
withers and the seeds in the pods ďegin to shrivel and taŬe on a ripe appearance. Such groundnuts must ďe 
harvested immediatelǇ.

iii) Harvesting techniques 
dwo maũor harvesting techniƋues are used in Suď Saharan AĨrica͖ hand and hoe/oǆ drawn plough ;&ig. 10 
and 11Ϳ. thichever method is used care should ďe taŬen not to inũure the seeds and pod.

• Hand harvesting/ hand pulling: Dost suitaďle Ĩor erect/semi erect groundnut varieties 
;e.g. Serenut 4d and Serenut 6dͿ in sandǇ, loam soils which are well drained. �ommonlǇ 
used during the rainǇ season when the soils are moist and soŌ. ,old the entire group oĨ 
ďranches as the plant is ďeing liŌed. ,and harvest onlǇ when there is enough moisture in 
the soil ;&ig. 11Ϳ. 

• Hoe/Ox - drawn plough: Used Ĩor spreading groundnut varieties ;Serenut ϯRͿ, on heavǇ 
soils and during drǇ conditions. dhis method is eīective in liŌing the entire crop Ĩrom 
soils with a reduced pod loss. Avoid inũurǇ to pods and seed during harvesting using this 
method. dhe ďlades should ďe passed awaǇ Ĩrom the pods as much as possiďle. A ĨorŬed 
hoe/plough causes less pod/seed damage than unĨorŬed ones. dhis harvesting techniƋue is 
practiced mainlǇ during the second rains when drought usuallǇ sets in at harvesting time. 
Dechanical damage during harvesting with a hoe is a ďig proďlem in groundnuts. then 
pods are damaged, moulds will enter and produce aŇatoǆins. dhe situation ďecomes worse 
when drǇing taŬes place on ďare ground. 
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iv) Cleaning and selection at harvests
&reshlǇ harvested groundnuts should ďe cleaned and sorted to remove damaged nuts and other Ĩoreign 
matter. It is important to shaŬe the plant aŌer liŌing/harvesting to remove soil Ĩrom pods and avoid Ĩorming 
optimum conditions Ĩor aŇatoǆin development. �amage to pods at the time oĨ harvest should ďe avoided 
as much as possiďle since this can lead to rapid invasion oĨ the pods ďǇ A. flavus/A. parasiticus that produce 
aŇatoǆins which are poisonous. �verǇ eīort should ďe made to minimiǌe phǇsical damage at all stages oĨ 
harvesting and transportation procedures. Individual plants that die Ĩrom attacŬ ďǇ pests ;e.g. termites, 
nematodes &ig. 12 and 1ϯͿ and diseases ;wilts, pod rots, rosetteͿ should ďe harvested separatelǇ as their 
pods will liŬelǇ ďe contaminated with aŇatoǆin.

&ig. 12: 'roundnut attacŬed ďǇ termites &ig. 1ϯ: 'roundnut attacŬed ďǇ nematodes
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Major Pests and diseases of groundnuts and their control 
measures 
'roundnuts are eǆposed to pests and diseases that reduce Ǉield and ƋualitǇ and increase the cost oĨ 
production wherever the crop is grown.

  Major Diseases of Groundnuts
A large numďer oĨ Ĩungal, viral, nematode and ďacterial diseases have ďeen reported on groundnuts, 
most oĨ which are widespread, ďut onlǇ a Ĩew oĨ them are economicallǇ important on a regional ďasis. 
Daũor diseases in this region include groundnut rosette, earlǇ leaĨ spot ;C. arachidicolaͿ, late leaĨ spot 
(Phaeoisariopis personataͿ, Rusts ;Puccinia arachidisͿ and aŇatoǆin ;caused ďǇ Aspergillus niger, Aspergillus 
flavusͿ

A. Groundnut rosette disease
'roundnut rosette disease is a verǇ serious viral disease oĨ groundnuts widespread in suď-Saharan AĨrica and 
its oī-shore islands ;taliǇar et al., 2007Ϳ. It is the maũor disease oĨ groundnut in Uganda. It is transmitted 
ďǇ aphids Ĩeeding on the crop. dhere are two tǇpes oĨ sǇmptom seen in the crops: green and Ǉellow or 
;chloroticͿ. dhe plants aīected ďǇ this disease looŬ stunted and presents a ďushǇ appearance. dhere is a 
marŬed reduction in the siǌe oĨ the leaŇets and mottling ďecomes visiďle ;&ig. 14Ϳ. zellow ;chloroticͿ rosette 
sǇmptoms initiallǇ develop a Ĩaint mottling on Ǉoung leaves ;&ig 1ϱͿ. SuďseƋuentlǇ, leaŇets are Ǉellow with 
green veins. Plants inĨected when Ǉoung produce progressivelǇ smaller distorted, curled and Ǉellow leaŇets. 
then older plants are inĨected the sǇmptoms are generallǇ restricted to a Ĩew ďranches or the apical 
portion oĨ the plant. 'reen rosette disease shows middle mottling on Ǉoung leaŇets with some leaĨ curling, 
ďut leaves are not distorted. Plants inĨected when Ǉoung are severelǇ stunted and darŬ green in colour. dotal 
Ǉield losses have ďeen reported in susceptiďle varieties. Uganda has ϯ Ŭnown hotspots ;at NaSARRI Serere,  
NaŬaďango in :inũa and IŬiiŬi in BudaŬaͿ where disease appears as earlǇ as 2 weeŬs post emergence. �arlǇ 
inĨected plants produce no Ǉield and there is no control once a plant is inĨected.  A 100й loss in pod Ǉield 
due to either chlorotic or green rosette disease maǇ result iĨ inĨection occurs ďeĨore Ňowering. �ontrol oĨ 
aphids will prevent Ĩurther spread oĨ the disease.

&ig.14: 'reen Rosette sirus.  dhis plant was inĨected earlǇ 
and will not produce anǇ Ǉield

&ig.1ϱ: zellow  Rosette sirus.  No Ǉield will come Ĩrom the 
inĨected plant
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Management
1. Chemical control:

ͻ SpraǇ whole plant with insecticides, such as dimethoate 14 daǇs aŌer emergence ;usuallǇ ϱmls per 
2 litres oĨ water, ďut read the laďel Ĩor instructionsͿ and then at 10-daǇ intervals Ĩor a total oĨ Ĩour 
spraǇs.

2. Cropping practices:
ͻ dimelǇ planting as soon as there is enough moisture in the soil
ͻ &or erect/ďunchǇ tǇpes ;Serenut-4d, 6d, RedBeautǇͿ plant 4ϱ cm ďetween the rows and 10 - 1ϱ cm 

ďetween the plants. &or spreading tǇpes plant  4ϱ cm ďetween the rows  and : 7.ϱ - 10 cm  ďetween 
the plants ;e.g. Serenut 2, Serenut 8R, Serenut 7dͿ.

ͻ �arlǇ sowing and close spacing oĨ rows reduce disease
ͻ Intercropping with ďeans  or sorghum is eīective in reducing the disease incidence

3. Host plant resistance:
Resistant varieties eǆist such as Serenut 2-14 series, Igola 1. dhese are availaďle Ĩrom NARO/NaSARRI Serere, 
seed companies, and select Ĩarmers ;&ig. 16Ϳ

B. Early and late leaf spots 

�arlǇ leaĨ spot ;Cercospora. arachidicolaͿ and  late leaĨ spot ;Phaeoisariopsis personatumͿ are the most 
damaging diseases oĨ groundnuts worldwide. Besides adverselǇ aīecting the Ǉield and ƋualitǇ oĨ pod, theǇ 
also aīect the Ǉield and ƋualitǇ oĨ haulm. Although ũust one leaĨ spot pathogen usuallǇ predominates in a 
production region, ďoth leaĨ spot species are generallǇ Ĩound in a single Įeld. ShiŌs in leaĨ spot species also 
have ďeen oďserved over a period oĨ Ǉears.

�arlǇ leaĨ spot ;Cercospora arachidicola ,oriͿ develops small necrotic ŇecŬs, that usuallǇ have light to darŬ-
ďrown centers, and a Ǉellow halo. dhe spots maǇ range Ĩrom 1 mm - 10 mm in diameter. Sporulation is on 
the adaǆial ;upperͿ surĨace oĨ leaŇets ;&ig. 17Ϳ. >ate leaĨ spot  ;Phaeoisariopsis personata ;BerŬ Θ �urtͿ 
develops small necrotic ŇecŬs that enlarge and ďecome light to darŬ ďrown ;&ig. 18Ϳ. dhe Ǉellow halo is 
either aďsent or less conspicuous in late leaĨ spot. Sporulation is common on the aďaǆial ;lowerͿ surĨace oĨ 
leaves ;&ig. 18Ϳ. &armers conĨuse leaĨspots with harvest indicators maŬing mitigation measures diĸcult. dhe 
disease;sͿ maǇďe eǆpressed on ďoth the leaves and stems ;&ig.29Ϳ and this results in poor crop stand and 
Ǉields.
  

&ig. 16: Resistant varietǇ ;leŌͿ and susceptiďle varietǇ ;rightͿ: on-station NaSARRI 2011B season



RECOMMENDED 
PRACTICES FOR FARMERS

GROUNDNUTS PRODUCTION
GUIDE FOR UGANDA

15

Table 4: The comparisons of early and late leaf spot of groundnut.

Characteristics / Metrics Early leaf spot Late leaf spot
Stage oĨ occurrence �arlǇ inĨection ϯ0 daǇs aŌer 

sowing
UsuallǇ late inĨection ϱϱ - ϱ7 
daǇs aŌer sowing

Shape oĨ spot �ircular to irregular UsuallǇ circular

>eaĨ surĨace on which most 
spores are produced and their 
arrangement

Upper surĨace,
Random

>ower surĨace, in concentric 
rings

�olor oĨ spot on upper leaĨ 
surĨace

>ight ďrown to ďlacŬ, tending 
towards ďrown with some 
Ǉellow halo

Brown to ďlacŬ, tending towards 
ďlacŬ

�olor oĨ spot on lower leaĨ 
surĨace

Brown BlacŬ

Control Measures
ͻ �rop rotation has ďeen shown to provide partial control oĨ leaĨ spots. then groundnut Ĩollowed either 

maiǌe or pasture, the disease development was slow and less severe. 
ͻ �arlǇ sowing has ďeen shown to reduce the severitǇ oĨ leaĨspot diseases. Adũust the date oĨ sowing to 

avoid conditions Ĩavouraďle Ĩor rapid disease development.
ͻ BurǇing all groundnut crop residues ďǇ deep plowing will reduce initial inoculum. 

Chemical control
ͻ Dultiple applications oĨ a Ĩungicide such as ďenomǇl, captaĨol, chlorothalonil, copper hǇdroǆide, mancoǌeď 

or sulphur Ĩungicides maǇ control earlǇ and late leaĨ spot ;Smith, 1984Ϳ . ,owever, carďendaǌim ;0.0ϱйͿ 
controls ďoth leaĨ spots verǇ eīectivelǇ. 

ͻ dhree spraǇs oĨ 0.2й chlorothalonil at intervals oĨ 10 - 1ϱ daǇs starting 40 daǇs aŌer germination up to 
90 daǇs provides eīective control to earlǇ and late leaĨ spots, and rust.

&ig. 17: �arlǇ >eaĨspot disease &ig. 18: >ate >eaĨspot disease
&ig. 19: SeverelǇ leaĨspot aīected plants 

with ďoth leaves and stems showing 
sǇmptoms
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Host plant resistance
ͻ 'row cultivars tolerant to late leaĨ spot: Sources oĨ resistance to ďoth earlǇ and late leaĨ spot have ďeen 

identiĮed in Arachis hypogaea and used to develop ďreeding lines with resistance e.g.  I�'s 87160, I�'s 
86ϱ90, I�'s-SD 9ϱ741, I�'s-SD 9ϱ714, Serenut 8R, Serenut 12R and Serenut 14R.

C. Groundnut rusts
Rust ;Puccinia arachidis Speg.Ϳ is one oĨ the 
important Ĩoliar diseases that causes suďstantial 
losses to groundnut ;Arachis hypogaea >.Ϳ production 
worldwide and reduces seed ƋualitǇ. Rust ;Puccinia 
arachidis Speg.Ϳ and late leaĨ spot can together 
cause over ϱ0й loss to groundnut production 
;SuďrahmanǇam et al., 198ϱ͖ taliǇar, 1991Ϳ, and 
aīect seed ƋualitǇ.

Damage: Rust ;Puccinia arachidisͿ is identiĮed ďǇ 
the appearance oĨ orange pustules ;urediniaͿ on the 
aďaǆial ;lowerͿ surĨace oĨ leaves and reddish-ďrown 
urediniospores ;uredosporesͿ ;&ig.20Ϳ. SǇmptoms are 
mainlǇ conĮned to leaŇets ďut pustules can ďe seen 
on all the aerial parts oĨ a plant eǆcept the Ňower and pegs. Brown to darŬ reddish-ďrown pustules appear 
on the lower surĨace with the upper surĨace developing Ǉellow, chlorotic spots with necrotic ďrown areas in 
the center.  SeverelǇ inĨected leaves turn necrotic and desiccate ďut are attached to the plant.  In addition to 
the direct Ǉield losses, rust disease can lower seed ƋualitǇ ďǇ reducing seed siǌe and oil content

Survival and  Favourable Conditions: tet weather coupled with a temperature oĨ 22-2ϱo� Ĩavours the 
disease.

Cultural Control
ͻ �rop rotation and Įeld sanitation.
ͻ Strict plant Ƌuarantine regulations should ďe enĨorced to avoid the spread oĨ rust on pods or seeds to 

disease Ĩree areas.
ͻ �arlǇ sowing to avoid disease incidence.
ͻ Intercropping pearl millet or sorghum with groundnut ;1:ϯͿ is useĨul in reducing the intensitǇ oĨ rust.
ͻ Use resistant/tolerant varieties

Mechanical Control
�estroǇ volunteer ;selĨ sownͿ groundnut plants and crop deďris to reduce / limit primarǇ source oĨ inoculum.

Biological Control
&oliar application oĨ aƋueous neem leaĨ eǆtract at 2-ϱй is useĨul and economical Ĩor the control oĨ rust.

Chemical Control
ͻ SpraǇ chlorothaalonil 0.2й͖ or mancoǌeď 0.2ϱй or ,eǆaconaǌole/propaconaǌole to reduce disease 

incidence.

Resistant varieties
ͻ 'row resistant cultivars: I�'s 87160, I�'s 86ϱ90.

&ig. 20: 'roundnut Rust disease
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D. Aflatoxin
AŇatoǆins are a group oĨ toǆic metaďolites produced ďǇ Aspergillus flavus and Aspergillus parasiticus. 
AŇatoǆins are some oĨ the most potent toǆic suďstances Ĩound in Ĩoods and Ĩeeds. ScientiĮc research shows 
that aŇatoǆin B1, D1, and '1 can cause various tǇpes oĨ cancer in ďoth animal species and humans. �vidence 
oĨ acute aŇatoǆicosis in humans has ďeen reported Ĩrom manǇ parts oĨ the world with grim morďiditǇ and 

mortalitǇ. �hronic intaŬe oĨ aŇatoǆin in animals can 
lead to poor Ĩood intaŬe and weight loss. 

AŇatoǆin contamination can occur in the Įeld, during 
postharvest drǇing and storage, and shipment ;&ig. 
21Ϳ. �rop husďandrǇ practices, mechanical damage, 
insect and ďird damage, climatic conditions ;drought, 
stress  or  eǆcessive  rainĨallͿ,  and  soil  Ĩactors,  in  
addition  to  host-plant susceptiďilitǇ, signiĮcantlǇ 
inŇuence aŇatoǆin contamination.

AŇatoǆins are not visiďle neither do theǇ have a 
particular Ňavour. dhereĨore, it is not easǇ to convince 
consumers aďout their eǆistence in Ĩood. dhe maũoritǇ 
oĨ Ĩarmers, traders and consumers in the region are 
not currentlǇ aware oĨ the aŇatoǆin contamination oĨ 
Ĩood and Ĩeed and their implications on commerce, 
human and livestocŬ health.

�ue to their demonstrated potent health eīect to ďoth animals and humans, aŇatoǆins regulations have 
received great attention in Ĩood policǇ design and deďates. Although some good practice ďased on current 
scientiĮc Ŭnowledge and technical improvements can eīectivelǇ reduce the level oĨ contamination, the 
entire elimination oĨ the presence oĨ aŇatoǆin in Ĩoodstuīs is not possiďle. dhereĨore, certain Daǆimum 
Residue >imits ;DR>sͿ are commonlǇ adopted as the policǇ instrument to control Ĩor aŇatoǆin contamination 
in the Ĩood supplǇ.

Table 5: Maximum level of total aflatoxin in foodstuffs 

Country Product Maximum tolerable limit (ppb)

�U1 'roundnuts ʹ ReadǇ to eat, 4

'roundnuts ʹ Ĩor Ĩurther processing 1ϱ

USA 'roundnuts ;all productsͿ 20

India 'roundnuts ;all productsͿ ϯ0

<enǇa 'roundnuts ;all productsͿ 10

Uganda 'roundnuts ;all productsͿ 10
Source: Okello et al., 2010b

Recommended harvesting practices
ͻ dimelǇ harvesting is verǇ important to avoid delaǇs when groundnuts have reached maturitǇ. dhe non-

dormant groundnut varieties, e.g. Serenut 1R, Serenut 2, Serenut ϯR, Serenut 4d, Serenut 6d can sprout/
germinate ;&ig. 22Ϳ in the Įeld especiallǇ iĨ it rains, thus spliƫng the pods allowing moulds to enter.

ͻ ImmediatelǇ aŌer harvesting, plucŬ the pods oī the haulms and place to drǇ as soon as possiďle 
ͻ Avoid Įeld drǇing oĨ groundnuts when attached to haulms. AŇatoǆins increase with delaǇs oĨ produce in 

the Įeld ;<aaǇa et al., 2006Ϳ.

&ig 21:  Aspergillus inĨected groundnut at harvest
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ͻ �areĨul harvesting to avoid mechanical damage. 
dhis is particularlǇ important iĨ  hand hoes are 
used to harvest the pods.

Recommended drying  practices 
ͻ �o not drǇ produce in contact with soil. Use clean 

sheets, Ĩor eǆample polǇthene sheets, or tarpaulin 
or mats made oĨ papǇrus, cemented grounds or 
raised structures

ͻ �rǇ groundnuts as soon as possiďle ;in developed 
countries, drǇing is within 48 hoursͿ

ͻ Sun drǇ grain to ďring down its moisture ďelow 
1ϯй

ͻ �o not drǇ diseased/inĨected produce along with 
health ones

Recommended  shelling practices 
ͻ Separate out immature pods as well as those inĨested with pests and diseases
ͻ �o not shell ďǇ ďeating or trampling on groundnut in shells 
ͻ Danual or motorised shelling is recommended ďut the shellers should not damage the pods.
ͻ Use hand or motorised shellers speciĮcallǇ designed Ĩor groundnuts
ͻ �o not sprinŬle water on drǇ pods while using mechanical shellers. Instead, adũust ;where possiďleͿ the 

space ďetween ďlades and the sieve according to pod siǌe to reduce ďreaŬage.
ͻ Remove shriveled, discoloured, mouldǇ and damaged grains Ĩrom the lot including groundnuts with 

damaged testa and dispose them.
ͻ Remove dust, and Ĩoreign material which can provide a source oĨ contamination.

Recommended storage practices 
ͻ ProperlǇ drǇ groundnuts Ĩor saĨe storage moisture content to less than 1ϯй.
ͻ 'roundnuts should ďe placed in pacŬages that will maintain suitaďle environment and prevent or restrict 

moisture picŬ-up and insect/rodent inĨestation.
ͻ Use new/clean gunnǇ or polǇďags to store the groundnuts.
ͻ Put onlǇ clean sorted Ŭernels into the ďags
ͻ Bags should not ďe placed directlǇ on Ňoor
ͻ �o not heap groundnuts in shells/pods on the Ňoor/ground inside storage structure
ͻ Daintain proper storage Ĩacilities ;well-ventilated, drǇ and low relative humiditǇͿ and care not to eǆpose 

produce to moisture during transport and marŬeting.
ͻ �ontrol insect and rodents during storage
ͻ �o not miǆ new with old stocŬ produce

Recommended practices for traders
ͻ AlwaǇs purchase new or current season produce. Avoid purchasing produce stored Ĩor more than siǆ 

months.
ͻ dhe companǇ should estaďlish its own purchasing sǇstem rather than dealing with middlemen. dhis maǇ 

involve purchasing groundnuts directlǇ Ĩrom Ĩarmers.
ͻ AlwaǇs checŬ groundnut ƋualitǇ condition ďeĨore acceptance. dhese include:

4 Doisture content ;not more than 7йͿ͖ use moisture meters 
4 Presence oĨ diseased/mouldǇ and discoloured grains 
4 Presence oĨ ďroŬen Ŭernels

&ig. 22: Non dormant groundnut sprouting aŌer 
delaǇed harvest
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4 Presence oĨ soil contaminated grain
4 Presence oĨ Ĩoreign matter ;soil, dust, chaī and stonesͿ 
4 Presence oĨ insects and insect damaged grain.

ͻ Sorting and cleaning to remove the aďove - mentioned poor condition Ŭernels should ďe done prior 
to processing. �o not process poor ƋualitǇ Ŭernels ďecause garďage in, garďage out. dhis ďehaviour is 
common Ĩor groundnut processors and hence their products are heavilǇ contaminated with aŇatoǆins

ͻ Unshelled groundnuts ;those still in shells/drǇ podsͿ are ďetter to purchase than shelled nuts since the 
shell protects them against mould invasion.

ͻ IĨ Ŭernel moisture content oĨ delivered nuts is greater than 1ϯй, ;ďut should not ďe more than 1ϱйͿ then 
immediatelǇ drǇ produce on a clean surĨace, to reduce moisture content to 7й.

ͻ 'roundnuts purchased should not ďe stored Ĩor more than three months.
ͻ dhe nuts should ďe stored in new interwoven polǇpropǇlene ďags stacŬed in a moisture and rodent prooĨ 

store ;no rodents and insectsͿ
ͻ dhe store must ďe routinelǇ cleaned to remove spilled Ŭernels and other Ĩoreign materials.
ͻ Proper pacŬaging oĨ the products in moisture-tight containers is recommended. 
ͻ On-spot mould and aŇatoǆin tests oĨ the raw and Įnished products must ďe carried out. 
ͻ Processors should strive to get the YualitǇ DarŬ Ĩrom the Uganda National Bureau oĨ Standards.

  Major Pests of Groundnuts
dhe maũoritǇ oĨ insects oĨ groundnuts can ďe grouped as: soil inhaďiting insects ;e.g termites, white gruďs, 
earwigs, suďterranean antsͿ͖ Ĩoliage Ĩeeding insects 
;leaĨminer, caterpillars, armǇworm, ďollwormͿ͖ 
those that transmit virus disease ;thrips, aphidsͿ͖ 
and insects that damage Ňowers and growing parts 
;ďlister ďeetleͿ. OĨ all these termites, aphids, thrips 
and leaĨminer are most important.

A. Aphids: Aphis craccivora  
dhese are ďrownish-graǇ polǇphagous insects. 
dheǇ are vectors oĨ groundnut rosette disease, 
peanut mottle virus and peanut stripe virus in Asia 
and AĨrica. Aphids can cause Ǉield losses upto 40й 
;<han and ,ussain, 196ϱͿ. dheǇ can cause serious 
damage in drought situations when the crop is still 
Ǉoung. Aphids are sporadic pests and attacŬ crops at 
all stages. Both adults and nǇmphs Ĩeed mostlǇ on 
growing tips and Ǉoung Ĩoliage ďǇ sucŬing sap ;&ig.2ϯͿ

Symptoms of damage
ͻ NǇmphs and adults inũect toǆins resulting in 

whitening oĨ veins and chlorotic patches especiallǇ 
at the tips oĨ leaŇets, in a tǇpical ͚s͛ shape.

ͻ ,eavilǇ attacŬed crop looŬs Ǉellow and gives a 
scorched appearance Ŭnown as ͚hopper ďurn .͛

ͻ Adult: �longate, active, wedge shape, green insects

Management
ͻ dimelǇ sowing oĨ the crop and Įeld sanitation.
ͻ �rop rotation with non host crop.

&ig.2ϯ: Aphids on a groundnut plant
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ͻ Intercropping with pearl millet
ͻ �estroǇ volunteer groundnut plants and weeds
ͻ Avoid groundnut-castor inter crop, it increases the inĨestation.
ͻ Irrigate to avoid prolonged mid season drought to prevent pre-harvest aŇatoǆin. 
ͻ SpraǇ dimethoate ϯ0�� at 6ϱ0ml/ha or monochrotophos ϯ6tS� at 600ml/ha in 600 liter water

B. Leafminer
'roundnut leaĨ miner ;Aproarema modicella �eventerͿ, a deĨoliator Ĩrom the order >epidoptera, is a verǇ 
serious pests oĨ groundnuts attacŬing in ďoth the rainǇ and post rainǇ season crops and is regarded as 
the most important pest threatening groundnut production whenever outďreaŬs occur.  It is much more 
damaging during the short rainǇ cǇcle when long drought precedes rains. In Uganda, total crop losses have 
ďeen reported ďǇ some Ĩarmers. No resistant varietǇ is Ǉet availaďle in Uganda though tolerant varietǇ 
Serenut 10R was released in 2011. 

>eaĨminer larvae mines the leaves  and Ĩeed inside the leaŇets.  �ggs are laid singlǇ on the underside oĨ the 
leaves oĨ groundnut, soǇďean and other leguminous plants. zoung larvae mine the leaves and later instars 
eǆit the mine to weď together several leaŇets. �amaged leaves ďecome ďrownish, rolled and desiccated, 
which results in earlǇ deĨoliation and aīects the growth and Ǉield oĨ the plants ;&ig. 24 and 2ϱͿ.

Aproarema modicella has ďeen recentlǇ discovered in various regions in AĨrica. &irst in 1998 in <umi �istrict, 
Uganda ;�pieru, 2004͖ Page et al., 2000Ϳ, then in Dalawi, South AĨrica, DoǌamďiƋue and �emocratic 
Repuďlic oĨ �ongo ;�R�Ϳ ;du Plessis, 2004͖ DunǇili, 200ϯͿ. dhe pest is spreading rapidlǇ, causing serious 
damage to groundnut, particularlǇ in DoǌamďiƋue and Uganda. Dost oĨ the AĨrican groundnut production 
is considered at risŬ. dhe pest also Ĩeeds on soǇďean, cowpea, alĨalĨa, pigeon pea, other legumes and cotton.

Control methods
ͻ SpraǇing with Donochrotophos ϯ6S> 600ml/ha or �imethate ϯ0 �� at 6ϱ0ml/ha in 600 liter water
ͻ 'rowing groundnut - cereal rotation reduces the leaĨminer incidence
ͻ Danipulation oĨ planting dates to avoid the pest ďuildup
ͻ 'rowing resistant genotǇpes e.g. Serenut 10R gives ďetter Ǉields under heavǇ leaĨminer inĨestation
ͻ Use oĨ trap crops
ͻ Botanical pesticides and Bacillus thuringiensis Berliner

&ig 2ϱ: >eaĨminer&ig 24: SeverelǇ attacŬed groundnut garden appearing ďurnt.
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C. Thrips: Scirtothrips dorsalis        
'roundnut plants are usuallǇ attacŬed ďǇ thrips 6 - 8 weeŬs aŌer planting. dhrips maǇ complete several 
generations per season under Ĩavouraďle conditions. dhrips Ĩeed primarilǇ in terminal leaĨ clusters ďetween 
Ĩolds oĨ Ǉoung leaŇets ďǇ rasping the tender leaĨ surĨace and sucŬing plant ũuices. dhe sǇmptoms Ĩrom thrips 
result in dwarĮng and malĨormation oĨ leaves, causing a condition called pouts ;&ig. 26Ϳ. BlacŬening oĨ the 
small leaŇets can ďe  mistaŬen Ĩor chemical inũurǇ. Under Ĩavouraďle conditions, plants normallǇ outgrow this 
inũurǇ with no reduction in Ǉield or grade. ,owever, 
the delaǇ in vine growth Ĩrom earlǇ-season thrips 
inũurǇ maǇ retard maturitǇ. dhis in comďination with 
other inũuries, such as herďicide ďurn, can reduce 
Ǉield. dhrips cause serious crop stunting and Ǉield 
loss Ĩrom ďoth direct Ĩeeding and virus transmission 
;tomato spotted wilt virusͿ in groundnuts, cowpea, 
greengram, ďlacŬgram, soǇďean and tomato. dhrips 
are carried, to a large eǆtent, ďǇ wind͖ thereĨore, it 
is important to plant late groundnuts upwind Ĩrom 
earlier planted Įelds. SecondarǇ spread occurs when 
immature thrips develop on virus-inĨected plants 
then mature to the adult stage and Ĩeed on other 
groundnut plants within the same Įeld. dhe virus 
can onlǇ ďe acƋuired ďǇ immature thrips Ĩeeding on 
inĨected plants. As the thrips mature theǇ move to 
other plants nearďǇ thus spreading the virus Ĩrom 
plant to plant.

Symptoms of damage
ͻ dender leaves showing Ǉellowish green patches on the upper surĨace and ďrown necrotic areas and 

silverǇ sheen on the lower surĨace.
ͻ Severe inĨestations cause stunted plants.
 
Management
ͻ SpraǇ monochrotophos ϯ6 tS� 600 ml/ha or dimethoate ϯ0 �� 6ϱ0ml/ha or methǇldemeton 2ϱ �� 600 

ml in 600 litres oĨ water.
ͻ SpraǇ per acre monocrotophos ϯ20 ml miǆed with neem oil 1litre and 1Ŭg soap powder miǆed in 200 

litres oĨ water twice at 10 daǇs interval.
ͻ 'row resistant/tolerant varieties e.g Serenut 7-14 series Ĩrom Uganda

D. Termites:  Odontotermes and Microtermes spp 
dermite damage to groundnuts are common in light ;red and sandǇͿ soil when rainĨall is moderate. dhe 
Dicrotermes and Odontotermes species seriouslǇ attacŬ groundnuts. Dicrotermes Ŭills plants directlǇ ďǇ 
destroǇing the roots. dhese are social insects, live in termataria, in distinct castes, worŬers, Ŭing and Ƌueen. 
torŬers͛ are small ;4 mmͿ and have a soŌ, white ďodǇ and a ďrown head.

Symptoms of damage
ͻ tilting oĨ plants in patches
ͻ dermites penetrate and hollow out the tap root and stem thus Ŭill the plant.
ͻ Bore holes into pods and damage the seed ;&ig.27Ϳ. 
ͻ It removes the soŌ corŬǇ tissue Ĩrom ďetween the veins oĨ pods causing scariĮcation, weaŬen the shells, 

maŬe them liaďle to entrǇ and growth oĨ Aspergillus flavus that produces aŇotoǆins.

&ig 26: dhrips aīected plant  ;leŌͿ is stunted with verǇ small 
leaves nearing a healthǇ plant ;rightͿ
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Management
ͻ �igging the termataria and destruction oĨ the 

Ƌueen is most important in termite management.
ͻ Use well rotten organic manure.
ͻ ,arvest the groundnut as soon as theǇ are 

matured, earlǇ removal oĨ the produce Ĩrom the 
Įeld will reduce the chances oĨ termite damage 
to pods.

ͻ �lean cultivation
ͻ Irrigate the crop ĨreƋuentlǇ
ͻ dhorough ploughing and ĨreƋuent intercultural 

operations reduces termite damage.
ͻ ApplǇ chlorpǇriphos 20 �� or lindane 1.ϯй to 

control termites.
ͻ �ust chlorpǇriphos at ϯ0 - 40 Ŭg/ha in soil ďeĨore 

sowing in endemic areas
ͻ Seed treatment with chlorpǇriphos at 6.ϱml /Ŭg 

oĨ seed maǇ reduce termite damage. 

 
  Storage pests of groundnuts

'roundnuts are stored ďoth as unshelled pods and as Ŭernels Ĩor diīerent uses. Both Ĩorms are vulneraďle 
to attacŬ ďǇ a plethora oĨ insect pests aŌer harvest. Dore than 100 insect species are Ŭnown to live and Ĩeed 
on stored groundnuts, some oĨ which are oĨ economic importance.  ,owever, groundnut Ŭernels are more 
susceptiďle to insect attacŬ than pods in storage. dhe amount oĨ damage inŇicted ďǇ insect pests during 
postharvest processing and storage depends on several Ĩactors such as moisture content in the product, 
the Ĩorm in which it is stored, level oĨ maturitǇ at harvest, sanitation oĨ storage space and the ƋualitǇ oĨ 
the material itselĨ. In addition, the storage structure also inŇuences the rate oĨ groundnut deterioration 
through its phǇsical environment. Post-harvest processing oĨ groundnuts ;threshing, drǇing and cleaningͿ 
has signiĮcant inŇuence on insect ďehavior and estaďlishment in the storage ĨacilitǇ. Dature pods are 
less susceptiďle to insect pests than immature pods. �amage to pod shells also increases susceptiďilitǇ 
to insect pests. Pre-storage processing oĨ groundnut varies Ĩrom countrǇ to countrǇ and region to region. 
Insect inĨestation in groundnut is well Ŭnown Ĩor causing direct loss, ďut indirect loss in terms oĨ ƋualitǇ oĨ 
the produce also impacts its trade and use. dhe heat and moisture generated ďǇ a large insect population 
in storage also increases the risŬ oĨ mold growth, which indirectlǇ spoils the ƋualitǇ through mǇcotoǆin 
contamination, rendering the stocŬ unĮt Ĩor human and animal consumption.

Postharvest losses due to storage pest are on the increase in AĨrica due in greater part to the recent eǆtension 
oĨ areas where the groundnut seed-ďeetle, Caryedon serratus, attacŬs groundnuts. dhe reasons Ĩor the 
high level oĨ damage inŇicted ďǇ insects to groundnut stocŬs in AĨrica are: deĮcient collecting networŬs, 
inadeƋuate ďasic road eƋuipment, lacŬ oĨ economic incentives Ĩor a ďetter grain ƋualitǇ, inadeƋuate storage 
structures and management, and lacŬ oĨ hǇgiene and insect control measures at Ĩarm level. 'roundnuts 
oŌen reach the storage ĨacilitǇ with high inĨestation levels and are ĨreƋuentlǇ leŌ without attention to 
address Ĩurther insect attacŬ.

A. Peanut bruchid beetle (Caryedon serratus Olivier)
'roundnut ďruchid Caryedon serratus also Ŭnown as peanut ďruchid ďeetle, groundnut ďorer, seed ďeetle 
is a serious pest oĨ stored groundnuts, particularlǇ when these are still in their shells. dhe damage caused 
is particularlǇ signiĮcant when the groundnuts are destined Ĩor conĨectionerǇ purposes. Caryedon serratus 
is oĨ Asian origin, ďut is distriďuted to manǇ tropical and suďtropical regions oĨ the world ;Southgate 1979Ϳ.

&igure 27: dermite damage on groundnut pods
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Symptoms
dhe translucent milŬǇ-white eggs are attached to the pod wall. AŌer hatching, the larva ďurrows straight 
through the egg shell and the pod wall, and start eating the seed. dhe Įrst sign oĨ attacŬ is the appearance 
oĨ ͚windows͛ cut into the pod wall ďǇ the larva to allow the adult to leave the pod aŌer emerging Ĩrom 
the pupal cacoon. &ullǇ grown larva sometimes come out through the eǆit holes made ďǇ the previous 
generations. dheǇ oŌen live in the storage sacŬs and pupate in large numďers at the ďottom oĨ the pile oĨ 
sacŬs. BǇ this stage, the groundnut seeds are too severelǇ damaged Ĩor human consumption or oil eǆpulsion 
;tightman and Ranga Rao 199ϯͿ.

Host includes: Arachis hypogaea ;groundnutͿ, stored products ;dried stored productsͿ, Elaeis guineensis 
;AĨrican oil palmͿ, Gossypium ;cottonͿ, Phaseolus ;ďeansͿ, Theobroma cacao ;cocoaͿ and Tamarindus indica 
;Indian tamarindͿ.
Detection/indexing: �rǇ seed eǆamination using magniĨǇing lens and y-raǇ radiographǇ are used.

Treatment/control

ͻ do prevent primarǇ inĨestation Ĩrom alternate hosts ;damarind, Acacia and PongamiaͿ avoid drǇing 
groundnuts near these host trees.

ͻ Incase oĨ positive test remove the inĨested seeds Ĩollowed ďǇ the seed treatment.
ͻ Storing groundnut Ŭernel with dried neem leaves ;aďout ϱ00 g oĨ leaves Ĩor 10 Ŭg ŬernelͿ in anǇ sealed 

container can ďe eīective.

B. Red flour beetle  (Tribolium castaneum herbst).

Red Ňour ďeetles also Ŭnown as Rust red Ňour ďeetle attacŬ stored grain products such as Ňour and nuts. 
dhese ďeetles have chewing mouthparts, 
ďut do not ďite or sting. dhe red Ňour 
ďeetle maǇ elicit an allergic response, ďut 
is not Ŭnown to spread disease and does 
not Ĩeed on or damage the structure oĨ a 
home or Ĩurniture. dhese ďeetles are the 
most important pests oĨ stored products 
in the home and grocerǇ stores.

&ig. 28: Peanut Bruchid Beetle ;�arǇedon serratusͿ oĨ groundnut: ;AͿ milŬǇ-white eggs on the pod͖ ;BͿ windows cut 
into the pod wall ďǇ the larvae and ;�Ϳ adult ;photos: I�RISAdͿ 

&ig. 29: Red &lour Beetle ;driďolium castaneumͿ oĨ groundnut: ;AͿ adult 
and ;BͿ damaged seed ;photos: I�RISAdͿ
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Symptoms
InĨestation ďǇ adult ďeetles can ďe readilǇ oďserved ďǇ the tunnels theǇ leave when theǇ move through 
the Ňour and other granular Ĩood products. then inĨestation is severe, these products turn graǇish-Ǉellow 
and ďecome moldǇ, with a pungent odour ;&ig. 29Ϳ. InĨestation maǇ also ďe apparent ďǇ the appearance oĨ 
adults on the surĨace oĨ the seeds ;thiteman and Ranga Rao, 199ϯͿ.

Hosts includes: Arachis hypogaea ;groundnutͿ, Avena sativa ;oatsͿ, Bertholletia excelsa ;Braǌil nutͿ, 
Hordeum vulgare ;ďarleǇͿ, Juglans ;walnutsͿ, Lens culinaris ;lentilͿ. Oryza sativa ;riceͿ, Phaseolus ;ďeansͿ, 
Phaseolus lunatus ;lima ďeanͿ, Pisum sativum ;peaͿ, Prunus dulcis ;almondͿ, Secale cereale ;rǇeͿ, Triticum 
;wheatͿ, Triticum spelta ;speltͿ, Zea mays ;maiǌeͿ.

Geographic distribution
dhe rust-red Ňour ďeetle, originallǇ oĨ Indo-Australian origin, has a cosmopolitan distriďution ďut occurs 
more in warmer climates. Its distriďution is mainlǇ in AĨrica, Australasian - Oceanian, �entral and South 
America, �urope, Northern Asia, Dediterranean Basin, South and South-east Asia, USA and �anada  ;deetes 
et al. 198ϯͿ.
Detection: y-raǇ radiographǇ is used Ĩor suspected samples ďecause it oīers a non-destructive method. �rǇ 
seed eǆamination using magniĨǇing lens to separate the inĨested seed.

Treatment/control
ͻ &umigation oĨ the samples with methǇl ďromide ďǇ ϯ2 g/mϯ Ĩor 4 hour Ĩollowed ďǇ treatment with 

chlorpǇriphos at ϯ-g/Ŭg seed ;'haneŬar et al. 1996Ϳ.
ͻ Reũection oĨ positive samples

General Conclusion on storage pests
A rational control strategǇ against stored groundnut pests is a gloďal one: it must taŬe into account the 
diīerent categories oĨ pests mentioned earlier. It should ďe ďased upon the Ĩollowing considerations:

;1Ϳ  In areas where groundnut is prone to termite and mǇriapod attacŬ ;roughlǇ in areas with less than 
1000 mm annual rainĨallͿ, heavǇ inĨestation ďǇ secondarǇ pests seems unavoidaďle without a chemical 
protection oĨ the stocŬ͖ anǇ progress in termite and mǇriapod control in groundnut Įelds will greatlǇ 
improve groundnut Ŭeeping ƋualitǇ.

;2Ϳ  �lsewhere, the shell ;as long as it is perĨectlǇ sound and undamagedͿ protects groundnuts against all 
insects eǆcept the groundnut seed-ďeetle C. serratus.

;ϯͿ  dhe seed-ďeetle is a pest oĨ groundnut onlǇ in certain geographic areas, which should ďe preciselǇ 
deĮned. PrioritǇ should ďe given to the interruption oĨ the inĨestation cǇcle, which passes through 
wild hosts and/or the tamarind tree. AnǇwhere else groundnut pods will escape Įeld inĨestation iĨ 
drǇing and pod are picŬed are perĨormed Ĩar awaǇ Ĩrom wild host plants in order to avoid invading 
ďeetles. Shelling is sometimes advocated as a waǇ to avoid ďeetle inĨestation. In Ĩact, usual storage 
conditions in suďsistence Ĩarming are such in AĨrica that unprotected  nuts  will  immediatelǇ  ďecome 
the target oĨ various secondarǇ pests͖

;4Ϳ  In all cases, primarǇ inĨestation originating Ĩrom C. serratus-inĨested groundnut residues or Ĩrom 
various other Ĩood products inĨested ďǇ secondarǇ pests must ďe avoided thanŬs to a thorough 
cleaning-up oĨ stores and houses. 'ranaries and ďags must ďe treated ďeĨore the new crop is stored͖

;ϱͿ   PreliminarǇ investigations ;Dital, 1969͖ Dapangou-�ivassa, 198ϱͿ on resistance mechanisms  
identiĮed in some groundnut varieties should ďe continued. Research programmes aiming at 
the selection oĨ new varieties resistant to C. serratus should ďe included in groundnut selection 
programmes. 



RECOMMENDED 
PRACTICES FOR FARMERS

GROUNDNUTS PRODUCTION
GUIDE FOR UGANDA

25

Postharvest Management Practices of Groundnuts

Drying: �rǇing, together with harvesting, have 
the greatest inŇuence on groundnuts ƋualitǇ and 
marŬeting. �o not leave harvested groundnuts 
in windrows Ĩor too long especiallǇ during wet 
weather. Remove as much soil and trash Ĩrom pods 
during drǇing as soon as possiďle. �rǇing must ďegin 
immediatelǇ aŌer liŌing to prevent moulding and 
spoilage. Special care must ͚ďe taŬen when drǇing 
in ďad weather as this encourages pod loss, spliƫng 
shell discolouration and attacŬ ďǇ moulds and insects

Drying of unshelled nuts
In most instances, aŇatoǆins are Ĩormed aŌer harvest, 
particularlǇ when harvesting taŬes place during end-
oĨ-season rains. dhe drǇing stage is all-important 
to reduce attacŬ and damage Ĩrom insects and 
Ĩungi. draditional drǇing techniƋues involving ďare 
ground drǇing ;&ig. ϯ0Ϳ are a maũor source oĨ Ĩungal 
contamination. dheǇ are slow, time consuming and 
laďour intensive involving lots oĨ crop handling, and 
due to rains that normallǇ persist at harvesting, it is 
diĸcult to achieve the recommended moisture level 
Ĩor saĨe storage. Some Ĩarmers do not drǇ groundnuts 
immediatelǇ aŌer harvest, due to laďour constraints 
needed Ĩor plucŬing. dhus, theǇ heap the groundnuts either in the Įeld or in houses ;&ig. ϯ1Ϳ. Sometimes 
Ĩarmers store wet groundnuts in ďags Ĩor a Ĩew daǇs waiting Ĩor sunshine ;&ig. ϯ2Ϳ dhese practices, coupled 
with ineĸcient and slow drǇing process under the humid conditions enhance aŇatoǆin contamination 
greatlǇ and are not recommended.

&ig ϯ0: �rǇing groundnuts on ďare ground͖ bad practice.

&ig ϯ1: 'roundnuts heaped in the house aŌer 
harvest͖ bad prcatice

&ig. ϯ2: Soiled Ĩresh groundnuts stores in ďag prior to drǇing:
bad practice
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Recommended practices 
ͻ �o not drǇ produce in contact with soil. Use clean sheets, Ĩor eǆample polǇthene sheets, or tarpaulin 

or mats made oĨ papǇrus, cemented grounds or raised structures ;&ig. ϯϯ and ϯ4Ϳ
ͻ �rǇ groundnuts as soon as possiďle ;in developed countries, drǇing is within 48 hoursͿ
ͻ SundrǇ grain to ďring down its moisture to 7й or ďelow Ĩor proper storage oĨ groundnuts
ͻ �o not drǇ diseased/inĨected produce along with health ones

IdeallǇ pods should ďe dried with plentǇ oĨ air circulation and in the shade. AŌer 2 - ϯ daǇs oĨ wilting in the 
Įeld in windrows, the plants should ďe dried using either  A-Ĩrames or cocŬs ;&ig. ϯϱ and ϯ6Ϳ  Ĩor ϯ - 4 weeŬs 
and then picŬoī the pods.    

&ig ϯϯ: A Ĩarmer drǇs her groundnut on a tarpulin &ig. ϯ4: �rǇing groundnuts on a racŬ constructed Ĩrom local 
materials: recommended practice

&ig.ϯϱ: A-Ĩrame used Ĩor plant/pod drǇing
;Source Page et al., 2002Ϳ        

&ig. ϯ6: �ocŬs used Ĩor plant/pod drǇing
;Source Page et al., 2002Ϳ
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Postharvest Storage 
dhe Ĩundamental reason whǇ groundnuts should ďe stored drǇ is to increase storaďilitǇ and prevent growth 
oĨ storage Ĩungi. IĨ groundnuts are stored incorrectlǇ, that is, in an improperlǇ dried state or under high 
humidities with inadeƋuate protection, Ĩungi will inevitaďlǇ grow. �uration oĨ storage is an important Ĩactor 
when considering aŇatoǆin Ĩormation. dhe longer the storage period the greater the possiďilitǇ oĨ ďuilding 
up environmental conditions conducive to Ĩungal proliĨeration and production oĨ aŇatoǆin.

'enerallǇ, groundnuts are stored in two Ĩorms: Inshells/pods ;unshelledͿ and in shelled Ĩorm ;as ŬernelsͿ. 
dhe Ĩormer method oĨ storage is mainlǇ at Ĩarm level, while the latter Ĩorm oĨ storage is at retail level 

since groundnuts are delivered to wholesalers and 
retailers as Ŭernels. Storing groundnuts in shells/
pods is recommended ďecause shells oīer protection 
against mould inĨection. then stored in Ŭernel 
Ĩorm, groundnuts deteriorate verǇ Ĩast ďecause theǇ 
picŬ-up moisture and are easilǇ invaded ďǇ moulds, 
insects and rodents.

In most parts oĨ AĨrica, however, traditional means 
oĨ crop storage are not optimal as evidenced ďǇ 
the storage structures ;&ig ϯ7Ϳ. thether traditional 
or modern, storage conditions should maintain an 
even, cool and drǇ internal atmosphere͖ theǇ should 
provide protection Ĩrom insects, rodents, and ďirds͖ 
should ďe easǇ to clean and should ďe water prooĨ and 
protected Ĩrom Ňooding. dhese recommendations 
were made in view oĨ A. flavus inĨection and aŇatoǆin 
production in stored groundnuts.

dhe maǆimum moisture content Ĩor storage oĨ groundnuts ;unshelledͿ is 9й while that Ĩor shelled groundnuts 
is 7й ;Odogola, 1994͖ taliǇar et al., 2007͖ 2008Ϳ. At these moisture contents, iĨ the relative humiditǇ is 
maintained at 70й and temperature 2ϱȗ� - 27ȗ�, groundnut can saĨelǇ ďe stored Ĩor approǆimatelǇ one Ǉear.
thether groundnuts are Ŭept on the ground, in the granarǇ or in commercial warehouses e.g. oĨ seed 
production units, the principles oĨ good storage are the same. Storage reƋuires good sanitation, ventilation 
and pest control. 'roundnuts should ďe stored in their shell. &armers with large Ƌuantities oĨ groundnuts 
should avoid using plastic or canvas covers that maǇ cause increased moisture/condensation and lead to 
mould growths. 

Storage of processed products
Storage oĨ all processed groundnut products should ďe in a cool drǇ place. In retail marŬets, locallǇ processed 
peanut ďutter and other products are usuallǇ not stored properlǇ and are oŌen eǆposed to sunshine. ,ot 
conditions accelerate ranciditǇ and also encourages growth and multiplication oĨ micro-organisms including 
moulds and ďacteria liŬe Salmonella. It is thereĨore important to improve the ƋualitǇ oĨ the nuts used to 
produce the products and also maintain recommended pacŬaging and storage procedures.

Packaging
dhe pacŬages or containers used to store groundnut products should ďe aďle to eǆclude air and moisture. 
IĨ air enters, it will accelerate the process oĨ ranciditǇ, which induces oī-odours and oī-Ňavours, while 
moisture will encourage mould growth and suďseƋuent aŇatoǆin production ;OŬello et al., 2010ďͿ. 

dhe containers maǇ ďe plastic or glass, which should ďe covered thoroughlǇ to avoid entrǇ oĨ air and 
moisture. &or peanut ďutter, plastic or glass ũars are recommended. dhese should ďe sealed tightlǇ to avoid 

&ig ϯ7: 'ranarǇ, a common storage strucrture among Ĩarmers
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&ig.ϯ8: ,and sheller Ĩor groundnuts &ig.ϯ9: ,ammer mill used to process groundnuts Ňour

leaŬage oĨ oil. Oil separation is common in this product and, Ƌuite oŌen, iĨ not well-sealed, containers leaŬ 
and the oil aīects the appearance oĨ the product including the laďel. >ocallǇ processed peanut ďutter or 
paste in retail marŬets oĨ Uganda is commonlǇ pacŬaged in polǇethǇlene ďags which are manuallǇ tied. dhis 
does not oīer maǆimum protection against moisture entrǇ and leaŬage. Some traders use plastic containers 
oĨ diīerent shapes with tight covers which is a good practice ;OŬello et al., 2010ďͿ. It is important that the 
containers are well-laďeled to include all the important inĨormation desired ďǇ the consumer and Uganda 
National Bureau oĨ Standards. 

Shelling
Dechanical damage to Ĩoodstuī during shelling, threshing and winnowing maŬes them much more 
vulneraďle to invasion ďǇ storage moulds, including A. flavus. Under anǇ given environmental conditions 
Ĩungal growth maǇ ďe much more rapid in damaged compared to intact nuts. �racŬs and ďreaŬs in groundnut 
pods and testa are caused mainlǇ during shelling ďǇ trampling or use oĨ machines. dhere are two tǇpes oĨ 
groundnut shellers now. dhe hand operated ;&ig. ϯ8Ϳ and the motorised shellers. dhe latter normallǇ uses 
electricitǇ and can ďe a simple tǇpe oĨ sheller that onlǇ handles small volumes oĨ groundnuts or a ďig tǇpe 
that handles several ďags oĨ groundnut per hour.

(Source of pictures: Okello et al., 2010b)

Recommended  shelling practices 

ͻ Separate out immature pods as well as those inĨested with pests and  diseases

ͻ �o not shell ďǇ ďeating or trampling on groundnut in shells 

ͻ Danual or motorised shelling is recommended ďut the shellers should not damage the pods.

ͻ Use hand or motorised shellers speciĮcallǇ designed Ĩor groundnuts

ͻ �o not sprinŬle water on drǇ pods while using mechanical shellers. Instead, adũust ;where possiďleͿ 
the space ďetween ďlades and the sieve according to pod siǌe to reduce ďreaŬage.

ͻ Remove shriveled, discoloured, mouldǇ and damaged grains Ĩrom the lot including groundnuts 
with damaged testa and dispose oī unwanted materials.
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Transportation of groundnut products
It is important that during shipping, containers oĨ groundnut products are well-protected. dheǇ should 
not ďe damaged, which would allow air and moisture aďsorption and the environment should ďe cool. It 
is thereĨore important that rigid secondarǇ pacŬages/containers are used to hold primarǇ containers. &or 
eǆample, the ũars can ďe pacŬed in paper cartons, which are then stacŬed in the vehicle Ĩor transportation. 
Under such circumstances, in-pacŬ movements oĨ the ũars should ďe avoided.

dransportation oĨ shelled groundnuts in Uganda is a serious proďlem. dhe nuts are pacŬaged in polǇpropǇlene 
ďags which Ƌuite oŌen are not well-sealed. dhus, spillage is a common phenomenon. dhe trucŬs are not 
well-covered and suďseƋuentlǇ the ďags are soaŬed with rain. It is important that the trucŬs are well-covered 
with tarpaulins/canvas to avoid moisture and dust.



RECOMMENDED 
PRACTICES FOR FARMERS

GROUNDNUTS PRODUCTION
GUIDE FOR UGANDA

30

References
Backman PA, Crawford MA 1984. Relationships ďetween Ǉield loss and severitǇ oĨ earlǇ and late leaĨ spot 
disease oĨ peanut. PhǇtopathol. 74: 1101-110ϯ.

Boote , J . , Stansell , J.R. , Schubert , A.M. , and Stone , J .E. 1982. Irrigation water use and water relations . 
Pages 164-20ϱ in Peanut Science  and dechnologǇ ;Pat tee, ,.�. and zoung �.d.,eds. Ϳ . zoaŬum, deǆas , USA: 
American Peanut Researchand �ducation SocietǇ.

Crop Pest Compendium [Monograph on CD-ROM].  2005. tallingĨord, U<: �AB International͖ 200ϱ.

David L. Jordan, 2011. In N� State UniversitǇ 2011 peanut inĨormation. North �arolina �ooperative �ǆtension 
Service �ollege oĨ Agriculture Θ >iĨe Sciences North �arolina State UniversitǇ

du Plessis H. 2000. 'roundnut leaĨ miner Aproaerema modicella in Southern AĨrica. International Arachis 
Newsletter 2002͖22:48ʹ9.

Epieru G. 2004. ParticipatorǇ evaluation oĨ the distriďution, status and management oĨ the groundnut leaĨ 
miner in the deso and >ango Ĩarming sǇstems. &inal dechnical Report oĨ a

Jackson C.R, Bell D.K (1969). �iseases oĨ peanut ;groundnutͿ caused ďǇ Ĩungi. UniversitǇ oĨ 'eorgia �ollege 
Agricultural Station Research Bulletin. ϱ6: 1-ϱ.

Kaaya, A.N., Eigel, W. and Harris, C. 2006. Peanut AŇatoǆin >evels on &arms and in DarŬets oĨ Uganda. 
Peanut Science ϯϯ:68-7ϱ.

Karthikeyan, A. 1996. �īect oĨ organic amendments, antagonist drichoderma viride and Ĩungicides on seed 
and collar rot oĨ groundnut. Plant �isease Research 11:72-74.

Khan, M.K., and Hussain, M. 1965. Role oĨ coccinellid and sǇrphid predators in ďiological control oĨ aphids. 
Indian Oilseeds :ournal 9: 67-70

Logiswaran G, Mohanasundaram M.1985.  �īect oĨ intercropping, spacing and mulching in the control oĨ 
groundnut leaĨ miner, Aproaerema modicella �eventer ;'elechiidae: >epidopteraͿ.
Dadras Agricultural :ournal 198ϱ͖72:69ϱ-700.

Mapangou-Divassa S. 1985. SensiďilitĠ ă la ďruche �arǇedon serratus 01. ;�ol. BruchidaeͿ de �Ġv. Rur., 
Univ. D. Ngouaďi, Braǌǌaville, 1-80. ƋuelƋues variĠtĠs d a͛rachides cultivĠes en RĠpuďliƋue Populaire du 
�ongo. Dim. Ing.

Mital V.P. 1969. Studies on relative resistance and susceptiďilitǇ oĨ some important groundnut 
(Arachis hypogeaͿ varieties to groundnut ďruchid, Caryedon gonap, &aďricius. 1ϯΕ11.
'rain dechnol, 7,7ϱ-79.

Mittal VP and Khanna SS. 1974. A note on tamarind ďruchid, �arǇedon gonagra ;&aďriciusͿ ;Bruchidae: 
�oleopteraͿ a serious pest oĨ stored tamarind ;damarindus indica. >.Ϳ and other leguminous seeds oĨ 
economic importance. Agra UniversitǇ :. Research 16:99-101.

Munyuli TMB, Luther GC, Kyamanywa S, Hammond R.  2003. �iversitǇ and distriďution oĨ native arthropod 
parasitoids oĨ groundnut pests in Uganda and �emocratic Repuďlic oĨ �ongo. AĨrican �rop Science 
�onĨerence Proceedings 200ϯ͖6:2ϯ1 - 7.



RECOMMENDED 
PRACTICES FOR FARMERS

GROUNDNUTS PRODUCTION
GUIDE FOR UGANDA

31

Muthiah C.  2003. Integrated management oĨ leaĨminer ;Aproaerema modicellaͿ in groundnut ;Arachis 
hǇpogaeaͿ. Indian :ournal oĨ Agricultural Sciences 200ϯ͖7ϯ:466 - 8.

Nandagopal V and Prasad TV. 2004. Danagement oĨ �arǇedon serratus ;Bruchidae: �oleopteraͿ, a maũor 
storage insect pest oĨ groundnut. Pages 417-426 in 'roundnut Research In India ;Basu DS and Singh NB, 
eds.Ϳ.

Odogola, W.R. 1994. Postharvest Danagement and Storage oĨ &ood >egumes. dechnical SǇstems Ĩor 
Agriculture. UN�P/OPS Regional Programme, RA&/92/Rϱ1. ,arare.

Okello, D. K., Biruma, M., and Deom, C.M. 2010a.  Overview oĨ 'roundnut research in Uganda: Past, Present 
and &uture. AĨrican :ournal oĨ BiotechnologǇ sol. 9;ϯ9Ϳ, pp. 6448-64ϱ9, 27 Septemďer, 2010. Availaďle 
online at http://www.academicũournals.org/A:B. ISSN 1684ʹϱϯ1ϱ Ξ 2010 Academic :ournals

Okello, D. K., Kaaya, A. N., Bisikwa, J., Were, M., & Oloka, H. K. 2010b. Danagement oĨ AŇatoǆins in 
'roundnuts: A manual Ĩor &armers, Processors, draders and �onsumers in Uganda. National Agricultural 
Research Organisation, �nteďďe. ISBN: 978-9970-401-00-0

Page WW, Epieru G, Kimmins FM, Busolo-Bulafu C, Nalyongo PW. 2000. 'roundnut leaĨ miner Aproaerema 
modicella: a new pest in eastern districts oĨ Uganda. International Arachis Newsletter 2000͖20: 64ʹ6. proũect 
supported ďǇ NARO/�&I�, Saari <ampala, Uganda͖ 2004.

Page, W.W., Busolo-Bulafu, C.M., vander Merwe, P.J.A. and Chancellor, T.C.B. (2002) 'roundnut Danual 
Ĩor Uganda: Recommended 'roundnut Production Practices Ĩor Smallholder &armers in Uganda. �hatham, 
U<: Natural Resources Institute.

Ranga Rao GV and Wightman JA. 1999. Status oĨ the integrated management oĨ groundnut pests in India. 
Pages 4ϯϱ-4ϱ9 in IPD sǇstems in agriculture ;UpadhǇaǇ Raũeev <, DuŬherũi <' and RaũaŬ R>, eds.Ϳ. New 
�elhi, India: AditǇa BooŬs Pvt. >td.

Rosolem, C.A., Fernandez, E.M., Maringoni, A.C., and Oliveira, D.M.T. 1997. &ungus incidence on peanut 
grains as aīected ďǇ drǇing method and �a nutrition. &ield �rops Research ϱ2:9 - ϱ.

Shanower TG, Wightman JA, Gutierrez A. 1993.  BiologǇ and control oĨ the groundnut leaĨminer, Aproaerema 
modicella ;�eventerͿ ;>epidoptera: 'elechiidaeͿ. �rop Protection 199ϯ͖12:ϯ - 10.

Shew BB, Beute MK, Wynne JC (1988). �īects oĨ temperature and relative humiditǇ on eǆpression oĨ 
resistance to �ercosporidium personatum in peanut. PhǇtopathol. 78: 49ϯ-498.

Singh, F.  and Oswalt, D. L. 1992. Daũor insects oĨ 'roundnut. I�RISAd SŬill �evelopment Series no. 7 Revised

Singh, F.  and Oswalt, D. L. 1995. 'roundnut Production Practices. I�RISAd SŬill �evelopment Series no. ϯ 
Revised

Smith DH, Pauer GDC, Shokes FM (1992). Plant disease oĨ international importance. �iseases oĨ segetaďles 
and Oil seed. p.2ϯ2.

Southgate B.J. 1979. BiologǇ oĨ the Bruchidae. Ann. Rev. �ntomol. 24, 449 - 47ϯ.

Subrahmanyam P, Chiyembekeza AJ, Rao GVR. 2000. Occurrence oĨ groundnut leaĨ miner in northern 
Dalawi. International Arachis Newsletter 2000͖20:66 - 7.



RECOMMENDED 
PRACTICES FOR FARMERS

GROUNDNUTS PRODUCTION
GUIDE FOR UGANDA

32

Teetes GL, Seshu Reddy KV, Leuschner K and House LR. 1983. Sorghum insect identiĮcation handďooŬ. 
InĨormation Bulletin No.12. Patancheru ϱ02 ϯ24, Andhra Pradesh, India: International �rops Research 
Institute Ĩor the Semi-Arid dropics. 12ϱ pp.

Virmani SM, Singh P (1985). Agroclimatological characteristics oĨ the groundnut ʹgrowing regions in the 
semi-arid tropics. In: AgrometeorologǇ oĨ groundnut. Proceedings oĨ the International SǇmposium held at 
the I�RISAd Sahelian �enter, NiameǇ, Niger. 21-26 August 198ϱ.

Waliyar F, Kumar PL, Ntare BR, Monyo E, Nigam SN, Reddy AS, Osiru M and Diallo AT. 2007. A �enturǇ oĨ 
Research on 'roundnut Rosette �isease and its Danagement. InĨormation Bulletin no. 7ϱ. Patancheru ϱ02 
ϯ24, Andhra Pradesh, India: International �rops Research Institute Ĩor the Semi-Arid dropics. 40 pp. ISBN 
978-92-9066-ϱ01-4. Order code: IB� 07ϱ.

Waliyar, F., Kumar, P.L., Ntare, B.R., Diarra, B., Kodio, O. 2008. Pre- and Postharvest Danagement oĨ 
AŇatoǆin �ontamination in Peanuts. In >eslie :. &. et al ;eds.Ϳ. DǇcotoǆins: �etection Dethods, Danagement, 
Puďlic ,ealth and Agricultural drade. �ABI. tallingĨord.

Whiteman JA, Ranga Rao GV. 1993. A groundnut insect identiĮcation handďooŬ Ĩor India. InĨormation 
Bulletin no. ϯ9. Patancheru, AP ϱ02ϯ24, India: International �rops Research Institute Ĩor the Semi-Arid 
dropics. 64pp.



RECOMMENDED 
PRACTICES FOR FARMERS

GROUNDNUTS PRODUCTION
GUIDE FOR UGANDA

33

 A
pp

en
di

ce
s

Ap
pe

nd
ix

 I:
  V

ar
ie

ty
 re

le
as

es
 1

96
6 

- 2
01

1

Re
co

m
m

en
de

d 
Co

m
m

er
ci

al
 g

ro
un

dn
ut

 v
ar

ie
tie

s f
or

 U
ga

nd
a

Va
rie

ty
 

M
at

ur
ity

 D
ay

s
Yi

el
d 

(k
g/

ha
) 

Ye
ar

 o
f r

el
ea

se
 

Po
te

nti
al

m
ar

ke
t u

se
 

O
th

er
 re

m
ar

ks

Se
re

nu
t 1

R 
10

0-
11

0 
2ϱ

00
-ϯ

70
0 

19
98

 
�o

nĨ
ec

tio
ne

rǇ
, ď

utt
er

 
si

rg
in

ia
, t

an
 

Se
re

nu
t 2

 
10

0-
11

0
2ϱ

00
-ϯ

70
0

19
98

�o
nd

im
en

t, 
Ňo

ur
 

si
rg

in
ia

, R
ed

 

Se
re

nu
t  

ϯR
 

90
-1

00
 

2ϱ
00

-2
90

0 
20

02
 

Bu
tte

r, 
oi

l 
Sp

an
ish

, R
ed

 

Se
re

nu
t 4

d 
90

-1
00

 
2ϱ

00
-2

90
0

20
02

 
�o

nĨ
ec

tio
ne

rǇ
, ď

utt
er

 
Sp

an
ish

, d
an

 

Se
re

nu
t  

ϱR
 

10
0-

11
0 

2ϱ
00

-ϯ
00

0
20

10
 

Bu
tte

r, 
oi

l
si

rg
in

ia
 R

ed
 

Se
re

nu
t  

6d
 

90
-1

00
 

2ϱ
00

-ϯ
00

0
20

10
 

Bu
tte

r, 
oi

l, 
co

nĨ
ec

-
tio

ne
rǇ

 
Sp

an
ish

 d
an

 

Se
re

nu
t 7

d 
10

0-
11

0 
2ϱ

00
-ϯ

70
0 

20
11

 
�o

nĨ
ec

tio
ne

rǇ
, ď

utt
er

 
si

rg
in

ia
, t

an

Se
re

nu
t  

8R
 

10
0-

11
0 

2ϱ
00

-ϯ
70

0 
20

11
 

�o
nĨ

ec
tio

ne
rǇ

, ď
ut

-
te

r, 
oi

l 
si

rg
in

ia
, R

ed

Se
re

nu
t  

9d
 

10
0-

11
0 

2ϱ
00

-ϯ
70

0 
20

11
 

�o
nĨ

ec
tio

ne
rǇ

, ď
utt

er
 

si
rg

in
ia

, t
an

Se
re

nu
t  

10
R 

10
0-

11
0 

2ϱ
00

-ϯ
70

0 
20

11
 

Bu
tte

r, 
ďu

tte
r 

si
rg

in
ia

, R
ed

Se
re

nu
t 1

1d
 

10
0-

11
0 

2ϱ
00

-ϯ
70

0 
20

11
 

�o
nĨ

ec
tio

ne
rǇ

, ď
utt

er
 

si
rg

in
ia

, t
an

Se
re

nu
t 1

2R
 

10
0-

11
0 

2ϱ
00

-ϯ
70

0 
20

11
 

Bu
tte

r, 
oi

l 
si

rg
in

ia
, R

ed

Se
re

nu
t 1

ϯd
 

10
0-

11
0 

2ϱ
00

-ϯ
70

0 
20

11
 

Bu
tte

r, 
oi

l 
si

rg
in

ia
, t

an

Se
re

nu
t 1

4R
 

10
0-

11
0 

2ϱ
00

-ϯ
70

0 
20

11
 

Bu
tte

r, 
oi

l 
si

rg
in

ia
, R

ed

 

Se
re

nu
t 1

R

Se
re

nu
t 2

Se
re

nu
t 3

R

Se
re

nu
t 4

T 

Se
re

nu
t 5

R
Se

re
nu

t 6
T

Se
re

nu
t 7

T
Se

re
nu

t 8
R

Se
re

nu
t 9

T
Se

re
nu

t 1
0R

Se
re

nu
t 1

1T

Se
re

nu
t 1

2R

Se
re

nu
t 1

3T

Se
re

nu
t 1

4R



RECOMMENDED 
PRACTICES FOR FARMERS

GROUNDNUTS PRODUCTION
GUIDE FOR UGANDA

34

Ap
pe

nd
ix

 II
: G

ro
un

dn
ut

 g
ro

w
th

 st
ag

es
 a

nd
 th

ei
r m

an
ag

em
en

ts

Pl
an

tin
g 

1s
t  F

lo
w

er
in

g 

H
ar

ve
st

in
g 

D
ay

s 
(F

o
r 

Lo
ng

 D
ur

at
io

n 
Va

ri
et

y)
 

 G
er

m
in

at
io

n 
an

d 
E m

er
ge

nc
e 

V
eg

et
at

iv
e 

gr
o

w
th

 
V

eg
et

at
iv

e 
gr

o
w

th
   

 
an

d 
flo

w
er

in
g 

Pe
gg

in
g 

an
d 

Po
dd

in
g 

H
ar

ve
st

 
m

at
ur

ity
 

P o
st

 
H

ar
ve

st
  

Po
d 

fil
lin

g 

D
EV

EL
O

PM
EN

T 
ST

A
G

ES
 G

R
O

U
N

D
N

U
T 

A
N

D
 R

EC
O

M
M

EN
D

ED
 P

R
A

C
TI

C
ES

 
O

ke
llo

 .D
.K

., 
 N

aS
A

R
R

I G
ro

un
dn

ut
 Im

pr
o

ve
m

en
t P

ro
gr

am
m

e:
 k

o
d1

43
@

gm
ai

l.c
o

m
;  

07
12

85
87

68
/0

75
38

58
76

8:
  

20
13

 
 A

 
C

 
B  

D
 

F 
E 

A
 


Pr

ep
ar

e 
la

nd
 e

ar
ly

 s
o

 t
ha

t 
se

ed
 c

an
 b

e 
pl

an
te

d 
ea

rl
y 

af
te

r 
fir

st
 r

ai
ns

. 
 


If
 p

o
ss

ib
le

, f
er

til
iz

e 
w

ith
 S

SP
 

o
r 

T
SP

 b
ef

o
re

 p
la

nt
in

g.
 

 


C
ho

o
se

 g
o

o
d 

qu
al

ity
 s

ee
d.

 
 


D
re

ss
 s

ee
d 

w
ith

 t
hi

ra
m

 t
o

 
co

nt
ro

l f
un

ga
l a

nd
 b

ac
te

ri
al

 
gr

o
w

th
. 

 


So
w

 a
t 

5–
6 

cm
 d

ep
th

. 
 


Sp
ac

e 
at

 4
5 

x 
7.

5–
10

 c
m

 f
o

r 
bu

nc
h 

ty
pe

 v
ar

ie
tie

s.
 

 


Sp
ac

e 
at

 4
5 

x 
10
–1

5 
cm

 f
o

r 
Se

m
i-e

re
ct

 t
yp

e 
va

ri
et

ie
s 

 

C
 


En

su
re

 
go

od
 

w
ee

d 
co

nt
ro

l. 
 

W
ee

d 
by

 
ha

nd
 

pu
lli

ng
 

to
 a

vo
id

 e
ar

th
in

g 
up

 a
nd

 
da

m
ag

e 
to

 p
eg

gi
ng

. 
 

C
he

ck
 

fo
r 

pe
st

s 
an

d 
di

se
as

es
 a

nd
 c

on
tr

o
l w

he
re

 
ne

ce
ss

ar
y 

 

B 


En
su

re
 g

o
od

 w
ee

d 
co

nt
ro

l. 
 


A
vo

id
 e

ar
th

in
g 

up
 

pl
an

ts
 w

he
n 

us
in

g 
ho

e.
 

 


C
he

ck
 fo

r 
ap

hi
ds

 o
r 

le
af

 m
in

er
s a

nd
 c

o
nt

ro
l 

if 
ne

ce
ss

ar
y.

 

D
 


If

 w
ee

di
ng

 is
 

re
qu

ir
ed

 u
se

 h
an

d 
pu

lli
ng

. 
 


C
he

ck
 fo

r 
pe

st
s 

an
d 

di
se

as
es

 a
nd

 
co

nt
ro

l w
he

re
 

ne
ce

ss
ar

y.
 

F 


D
ry

 p
od

s 
on

 m
at

s 
fo

r a
 fu

rth
er

   
   

  
2–

5 
da

ys
. 

 


If 
A

-fr
am

es
 o

r c
oc

ks
 u

se
d,

 d
ry

 fo
r  

 
3–

4 
w

ee
ks

 a
nd

 th
en

 p
ic

ko
ff 

th
e 

po
ds

. 
 


D
o 

no
t d

ry
 a

ny
 fu

rth
er

 a
fte

r 
pi

ck
in

g.
 

 


B
ef

or
e 

st
or

in
g 

re
m

ov
e 

po
or

, 
da

m
ag

ed
, s

hr
iv

el
le

d,
 ro

tte
n 

or
 fu

ng
us

-
in

fe
ct

ed
 p

od
s.

 
 


S
to

re
 p

od
s 

in
 g

un
ny

 b
ag

s 
in

 a
 c

oo
l, 

dr
y,

 w
el

l v
en

til
at

ed
 s

to
re

. 
 


D
o 

no
t s

to
re

 m
oi

st
 g

ro
un

dn
ut

s.
 

 


D
o 

no
t u

se
 p

la
st

ic
 o

r p
ol

yw
ea

ve
 b

ag
s 

E 


H
ar

ve
st

 w
he

n 
70

%
 o

r 
m

o
re

 
po

ds
 a

re
 m

at
ur

e.
  

 


U
se

 d
ar

k 
m

ar
ki

ng
s 

o
n 

in
si

de
 o

f 
sh

el
l. 

 


Se
ed

s 
sh

o
ul

d 
be

 p
lu

m
p 

an
d

 
co

rr
ec

t 
co

lo
ur

 f
o

r 
va

ri
et

y.
 

 


If
 c

ro
p 

is
 s

ev
er

el
y 

de
fo

lia
te

d 
(9

5%
) 

o
r 

sp
ro

ut
in

g 
ha

s 
be

gu
n,

 
ha

rv
es

t 
st

ra
ig

ht
 a

w
ay

. 
 


C
le

an
 e

xc
es

s 
so

il 
fr

o
m

 p
o

ds
. 

 


W
ilt

/d
ry

 in
 w

in
dr

o
w

s f
o

r 
3–

5 
da

ys
. 

A
ck

no
w

le
dg

em
en

ts
: P

ea
nu

t 
C

R
SP

,  
A

G
R

A
, T

L2
, I

FA
D

-E
U

,  
N

A
R

O
, N

aS
A

R
R

I, 
A

ll 
st

ak
eh

o
ld

er
s 

Pl
an

tin
g 

1s
t  F

lo
w

er
in

g 

H
ar

ve
st

in
g 

D
ay

s 
(F

o
r 

Lo
ng

 D
ur

at
io

n 
Va

ri
et

y)
 

 G
er

m
in

at
io

n 
an

d 
E m

er
ge

nc
e 

V
eg

et
at

iv
e 

gr
o

w
th

 
V

eg
et

at
iv

e 
gr

o
w

th
   

 
an

d 
flo

w
er

in
g 

Pe
gg

in
g 

an
d 

Po
dd

in
g 

H
ar

ve
st

 
m

at
ur

ity
 

P o
st

 
H

ar
ve

st
  

P o
d 

fil
lin

g 

D
EV

EL
O

PM
EN

T 
ST

A
G

ES
 G

R
O

U
N

D
N

U
T 

A
N

D
 R

EC
O

M
M

EN
D

ED
 P

R
A

C
TI

C
ES

 
O

ke
llo

 .D
.K

., 
 N

aS
A

R
R

I G
ro

un
dn

ut
 Im

pr
o

ve
m

en
t P

ro
gr

am
m

e:
 k

o
d1

43
@

gm
ai

l.c
o

m
;  

07
12

85
87

68
/0

75
38

58
76

8:
  

20
13

 
 A

 
C

 
B 

D
 

F 
E 

A
 


Pr

ep
ar

e 
la

nd
 e

ar
ly

 s
o

 t
ha

t 
se

ed
 c

an
 b

e 
pl

an
te

d 
ea

rl
y 

af
te

r 
fir

st
 r

ai
ns

. 
 


If
 p

o
ss

ib
le

, f
er

til
iz

e 
w

ith
 S

SP
 

o
r 

T
SP

 b
ef

o
re

 p
la

nt
in

g.
 

 


C
ho

o
se

 g
o

o
d 

qu
al

ity
 s

ee
d.

 
 


D
re

ss
 s

ee
d 

w
ith

 t
hi

ra
m

 t
o

 
co

nt
ro

l f
un

ga
l a

nd
 b

ac
te

ri
al

 
gr

o
w

th
. 

 


So
w

 a
t 

5–
6 

cm
 d

ep
th

. 
 


Sp
ac

e 
at

 4
5 

x 
7.

5–
10

 c
m

 f
o

r 
bu

nc
h 

ty
pe

 v
ar

ie
tie

s.
 

 


Sp
ac

e 
at

 4
5 

x 
10
–1

5 
cm

 f
o

r 
Se

m
i-e

re
ct

 t
yp

e 
va

ri
et

ie
s 

 

o
r

o
r

Lo C
 


En

su
re

 
go

od
 

w
ee

d 
co

nt
ro

l. 
 

W
ee

d 
by

 
ha

nd
 

pu
lli

ng
 

to
 a

vo
id

 e
ar

th
in

g 
up

 a
nd

 
da

m
ag

e 
to

 p
eg

gi
ng

. 
 

C
he

ck
 

fo
r 

pe
st

s 
an

d 
di

se
as

es
 a

nd
 c

on
tr

o
l w

he
re

 
ne

ce
ss

ar
y 

 

B 


En
su

re
 g

o
od

 w
ee

d 
co

nt
ro

l. 
 


A
vo

id
 e

ar
th

in
g 

up
 

pl
an

ts
 w

he
n 

us
in

g 
ho

e.
 

 


C
he

ck
 fo

r 
ap

hi
ds

 o
r 

le
af

 m
in

er
s a

nd
 c

o
nt

ro
l 

if 
ne

ce
ss

ar
y.

 

D
 


If

 w
ee

di
ng

 is
 

re
qu

ir
ed

 u
se

 h
an

d 
pu

lli
ng

. 
 


C
he

ck
 fo

r 
pe

st
s 

an
d 

di
se

as
es

 a
nd

 
co

nt
ro

l w
he

re
 

ne
ce

ss
ar

y.
 

F 


D
ry

 p
od

s 
on

 m
at

s 
fo

r a
 fu

rth
er

   
   

  
2–

5 
da

ys
. 

 


If 
A

-fr
am

es
 o

r c
oc

ks
 u

se
d,

 d
ry

 fo
r  

 
3–

4 
w

ee
ks

 a
nd

 th
en

 p
ic

ko
ff 

th
e 

po
ds

. 
 


D
o 

no
t d

ry
 a

ny
 fu

rth
er

 a
fte

r 
pi

ck
in

g.
 

 


B
ef

or
e 

st
or

in
g 

re
m

ov
e 

po
or

, 
da

m
ag

ed
, s

hr
iv

el
le

d,
 ro

tte
n 

or
 fu

ng
us

-
in

fe
ct

ed
 p

od
s.

 
 


S
to

re
 p

od
s 

in
 g

un
ny

 b
ag

s 
in

 a
 c

oo
l, 

dr
y,

 w
el

l v
en

til
at

ed
 s

to
re

. 
 


D
o 

no
t s

to
re

 m
oi

st
 g

ro
un

dn
ut

s.
 

 


D
o 

no
t u

se
 p

la
st

ic
 o

r p
ol

yw
ea

ve
 b

ag
s 

E 


H
ar

ve
st

 w
he

n 
70

%
 o

r 
m

o
re

 
po

ds
 a

re
 m

at
ur

e.
  

 


U
se

 d
ar

k 
m

ar
ki

ng
s 

o
n 

in
si

de
 o

f 
sh

el
l. 

 


Se
ed

s 
sh

o
ul

d 
be

 p
lu

m
p 

an
d

 
co

rr
ec

t 
co

lo
ur

 f
o

r 
va

ri
et

y.
 

 


If
 c

ro
p 

is
 s

ev
er

el
y 

de
fo

lia
te

d 
(9

5%
) 

o
r 

sp
ro

ut
in

g 
ha

s 
be

gu
n,

 
ha

rv
es

t 
st

ra
ig

ht
 a

w
ay

. 
 


C
le

an
 e

xc
es

s 
so

il 
fr

o
m

 p
o

ds
. 

 


W
ilt

/d
ry

 in
 w

in
dr

o
w

s f
o

r 
3–

5 
da

ys
. 

A
ck

no
w

le
dg

em
en

ts
: P

ea
nu

t 
C

R
SP

,  
A

G
R

A
, T

L2
, I

FA
D

-E
U

,  
N

A
R

O
, N

aS
A

R
R

I, 
A

ll 
st

ak
eh

o
ld

er
s 

Ad
ap

te
d 

Ĩr
om

 P
ag

e 
et

 a
t.,

 2
00

2 
w

ith
 m

od
iĮ

ca
tio

ns



National Semi-Arid Resources Research Institute 
P. O. Private Bag  Soroti, Uganda

http//www.naro.go.ug
http://www.nasarri.go.ug/oil_crop.php 

97 89970 40106 2

ISBN: 978-9970-401-06-2




