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Our quest foi nstant’ higher visids fo cater for a growing. hungry :
population has led us to adopt short-term crisls management in the

confrol of pesfs and diseases on our farms. Nature became the enemy
and we bsed desfructive ‘chemical warfare',
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This book aims fo retum us to a new co-operation with nature by offering @
number of fied and fested methods to establish a long-tem healthy
balance within the famn environment
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burvouwdnﬁndcwhoienewprﬂbsophyfogumevouhcoping\mrhqny '
challenges that may arise in the future. ]
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FROM THE AUTHORS

{he deesies truch valuable information on this important subject
ihe experiences of practising firmers and gardene

WM&Wnululnrnlrc This is an ongoing task and we w
ieatiers maty have which will help to make future editions mx :
e are alsoinvited to record theirown experiences in line with 1 T it
ll_.'mmmmc Natural Farming Network Zimbabwe, P.O. Box 8515 ¢
Plessenote thatevery effort has been made 1o muke the tras f

il wseful a8 possible. Names have been omitice

However. despite this, we realise that am
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atural Order

Thesoil and the airabove it ure ee

microscopic. The existence of evers stngle on
forms is essential 1o the natural orde;

These forms of life are dependent upo
for mutual support and to develc

N Comy
work together 1o produce an environmeni beneficiy
sxistence and that of ull other life forms. inc ludiy
can be said that without insects thire would be
would not exist.
Sa in the natural order, al] torms of life
F animals and people) co-exist 1
. mony and in perfect balance
In such a sitvation insect numbers and types are
naturally, soil fertility is
is vigorous and we reap
sSupportive environment.
We have grossly under-estim
tuning this natural ore

O'mutual benef)

atits maximum potential
the benefit of livine

ated the importance of
ler. Many current agricultur
particularly annual ploughing, burning, monoc Topping and
use of agro-chemicals. destroy this harmony. These
reduce the numbers of some insec
ncrease and spread.

Pesticides were de ve

ts while encouraging (

loped to combat the mereased incider
of problem insects; Agro-chemicals appeared to work we|
s0on: became: apparent that the che
effective Agninst the
themselves. Pet nu
scientists discovere,
COming resistyy
them.

Allempis have bee
applying stronger d,
Populations haye
escalated, the
Aumbers of p

micals were often mor
predators of the pest th
mbers increased. W
d that the targe
1 to the very che,

an against the
orse was to follow
kpests themselves w
micals being

used to eradicat

nmade 1o OVErcome
3¢5 and more lethyl
conlinued (g nerease, co
Natural balance has been upser
cople are gy suffering from

these difficulties |
Products but |
SIS of control h
further, and greater
Poisoning,

INSECTS ARE Gop.
MADE. PESTS ARg
MAN-MADE.

Regaining Control

g control does not mean eliminating all members of a
i : avnlof oeet
.:, sulir pest fromour helds and gardens. A certain level of pe

particular pe

S NeC ¥ ' ' wilation, Cur sim s
scessary to feed the predutor ula

R NCE 15 NECeSSUry

prese

s by regulan

st numbers

1o minimise crop damig

s iherelore to reg I nature
The first step in regaming control is therefore to reg

L ! « ik with 1t Nature has many
s fre 1 o work with it Ature has 1

an ally, 1o lea rorm L an k L}

us I.l”_ ' e

ver banl

( senefit. Our journe:
lessons to teach us to our benefit. Ou

like floating downstream instead of fore
against the current Sy
Having learnt some of the more basic lessons n:

teach us, the next move should be to

Nt s birds, an
of mutual benefit to insects, plants, bi

Befriending nature

Probably the mostimportant lesson we
is that trying to fight nature is {
sense. We have tned fighting w |=.I|||.,I..ur!‘. :
do the current ]\mhlum_\mcn‘.m:.
see what should be done next. When u C
the reverse happens. Nature helps
pmbh:ms and the way forward I‘a'\'-\ln-:\. gl
The traditional form of agriculture once wide
called shifting cultivation, is a ver)
in harmony with nature. In those day «“1..= o
land for the timber. Certain trees benefic |1 to societ)
fruit, medicine, wood, shade, spin

were leftuntouched, while others were L'm.u: :
the ground. None of the tree roots w cr-T- w“:‘t'\ l\il.
Ihcr;nun:-gm\\ quickly, refuming 1!1cw\|]l i;[ ‘1.1“:“‘.\ s aiagr
alimuuspm«ihlr:|t'lr.rllu.-|-.mm-;-!1.mmu\;.Il‘l\ .1‘ ]}:.\-:C‘,”'nu e
When the cut branches had dned, they were ,r'|| “-;-],L. Eng o
and so the ash could add fertility to the \\i, : “”.h ..\L‘CJ.\ e
ploughed but a form of zero tillage “.lN._[‘f:\ rl_Tl\i_‘ -
P]i\l’l;!:.’d into holes made with & sharp stick ( ll ,\n ;{‘r et
Several crops were planted onto the Il.m. -,n.4l\_|1i1.“]-1|j|g\ =
thus ensuring plant diversity, soil pru:cl.ll::.\r , : ( b
addition, the people had a sound l\u.iur\ ‘: ‘:;,.\mm
breeding for mamtaining yield and ¢
dﬁLFf\L:m were offered atall important stages and a erop loss of

ility in as short

isof plant

to pests and

NATURE IS A FRIEND
NOT AN ENEMY
TRY WORKING
TOGETHER!



FIGHTING WITH
'NATURE IS FOOLISH
CO-OPERATING |5
PLAIN COMMON
SENSE.

some S-10% (1o animals and insects ) w 08 e
eontribution to maintaining the naty,,| :
Immediately the land began (0 show SIENN of exh
allowed to rest for a lengthy period (boy

The people pructising this SYStem were ¢legr
with nature in thought, word und deed. 1 those
mental degradation (soil erosion, Soil exhaustion, |
of plant and animal species and deforesia 10N Wi

The success of this system can be Juc
before writing this book a SURVeY was carried oy ¢,
surviving, truly indigenous, traditional knowledoe o
of pest and disease control other than the culiy
mherent in the shifting agricultural system jist

Althoughthere wasalittle knowledge of protection of i,

against animals and birds, and some well established m,
protecting stored grain, there was a marked absence of k;
on technologies for eradicating pests on the

Thn'sahmtcofanytcchnulog_\' forprotecti
technologies had been developed for protect
there was little need to protect field crops from pests and -
undershiftingagriculture. Nosuchproblemsexisted perhaps bec
the farming system did notdisturb prey/predator balances

Although shifting agniculture can
because of a shortage of land, harmony can and must be rei:
sia.tct?. Thc principles gOvVeming harmony need to be rese: .
by scientists and practised by the land user. In the meantime
must put 10 good use what we already know and use our powers

ation to learn g quickly as possible,

Lecmin_g from nature

m"" much ig lau.:h us. Nature js EXpertin zero tillage, in

fn:lhm diversity, in fecyeling energy and nutrients
m[mnl;rﬂ;tmgﬁms anr'l_“'cSel&llit)rl. andin balancing
ﬁﬂmmaﬁdmr' ntelligence means we can learn

: ahead to enh TR .
for the benefj Oi’ge Ance natura| processes
ﬁu’tf!.il.t SRR ey 10 make planet earth itsell

arde

ged from

I
standing crop
ngfield crops

Ing grain) su

I.al .

Modern cmm::,md?ﬁ detaileq ml“ there is much (o learn
i 5 “x:edﬂ.omm plant yields and for

control, and some ge:t‘e:lcologlfal “Sthods of pest and

EXamples of such heneficis engf’w‘inﬂs nitiatives, are

coEAImer to develop
1510 the ways i which On-farm inpu-

1o longer be practised

The Faundotinns of Pest ond Disecws Comteal

outputs can be favourably altered through detailid observition and
..a‘pplilﬂ“i"’“ af basic nutural principles,

If, forinstance, a plantis infested with insects, we can be sure that
nature 18 teaching us an important lesson. We must examine ot
thods und determine whether the prey/predator balance has been
"!- or if the plant itself is leéss healthy than it should be.
uph;;:h.:plmm Icssl'.c.'lllhylh-.uln itshould be, examine soil fertility,
the watering regime, plant |'_‘f'_1_1lt'ﬂl' ( dl_‘c.:w«r. plint suitability or
timeliness of planting. Look for clues from the colour and growth
patterm of the plant above and l'\e:lu\\.' ground :
Examine the type of insect infesting the plants as this will
indicate which predators are absent and should be encouraged hack
into the farming environment. The presence of lirge nl.:rnhj-r\ of
aphids, for example, is a sure sign that numbers of ladyhirds
lacewings and hoverflies are 100 low : o .
Inaddition, observe the dev J:i.npmt_'m_ut 1}.1.: insect t.l,n .uug_l.} J ._\.
sl;igcs‘sllldllolclllcdunniun..mdlunm_-;u! each -t..:gc“ I.l‘.h -.ulml,; ;;L
in combating the msect as it can best be \'1‘[11T\-||‘_.\1 at ‘...l.J-].-IL\r:,lL
stages inits lifc{:yi.'h'. The most v l_lil‘h:mhk’ slage Ill! the :u.n:f 5 {hl
borer. forinstance, is in the pupal form when it is .nhcm.:n':._,“m_ h_:
bottom of the maize stalk. At this ~!u;_’u in its I|.t£ cycle l.,]:; s
eradicated very effectively by sun-drying the n!;sz\ |‘|| 1.|1‘;.- field, by
simply feeding the stover to livestock or by c.vﬂ..po.\.!r.:%i.n T
Observe which crops are being attacked and at \.\.h.u.: t-l--h.»,mc
the yearas this knowledge can be used to avoid growing suscept
: st periods. :
Cm%i?efinﬁexlﬁ: different crop mixtures in LI'-.-: same field to
discover which protect each other and which dL'nut' o
All this information will lead to better .\'L’ic_c!. ton of L‘l]—\-‘}!':.llf."
wvariety. of crop mixtures and rotations, and of time of 1 _:4. J;.qm
Observe which plants, both wild and cullw:nc#. ‘%rfka:j\‘m.."m
attacked by certain insects. The ones that ane not uit‘.::. ; h;c‘h v
useful for repelling those insects, whereas the ones
<ed can be used as decoys. ; :
mmli‘;i::ln'e?:ll;\\fl;e soil. 1:\-1;|n_\' and varied insects indicate asoil
i ition. ) v
4 g]?.t:o:n‘flo\:glat each insect, bird and ajnn.mi.c.':.ts, Iur. tl:i'.l;“ ::-\,\ :tdr.
begintounderstand the extenttowhich all lifeis I|r.1knll.:nnl ) i",;h e
This knowledge will create within us a respect for natts
evidently lacki;:g at thhc m}un:ntr.\ Fions made 6 Gl cwnland e
Ily through such observations me IO
'dEUS[r::Tdt;‘:ailcd fm:\\-lcdgu which assists us to re-establish the
natural order.

OBSERVE NATURE
CLOSELY.
THEREIN LIE THE
ANSWERS




| L35“&9;33 to Re-establishing
Nafural Order

i
REINSTATE THE
FERTILITY OF THE
SOIL

2
PROVIDE aNp
PRESERVE NATURAL
HABITATS.

3
REINTRODUCE pLanT
DIVERSITY.

4
USE NATURAL
REMEDIES TO
REPLACE AGRO.
CHEMICALS.

Floughing or digging disturbs the balance amone
fungi, vinuses, bacteria and other soil life So
breaks up root channels and soil structura) nits s
cannatperformits intended function, Disturbynce )
causes a rapid loss of Organic matter upon which (h,
many soil organisms feed.

Soilis the foundanon of agriculture Yeton most of
iisatits lowest possible fertility level. In such cir umsta
balance between the many and varied life forms i
bound to be dangerously disturbed
I Re-instate soil fertility
The first step in re-establishing the natural order is therefo;
remstate the fertility of the soil BY minimising soil disturban
and maximising soil organic matter,

2 Provide habitats for predators

The second Step IS to provide suitable natural habitats
predators and to preserve existing ones. Here agro-forestry
play an impartant
should be encourag
edges. There is grear Scope for using contour ridges for a varier,
of purposes: for growing fruits, firewood, fodd
windbreaks, al| of which will
predator balance.

3 Re-introduce plant diversipy
The third step js i

also help to re-establish the pest

ure’s mosteffective w

: ay of maintaining
llhepew; o thlurba!am.ea.ndol'cnsur'mg‘.:mnuuud soil fertility
n pl ace of mmucrt}PPmﬂ farmers should consider ways of
::Icrc;:;mgl plant diversity through the use of rotation
EICropping, mixed ¢ e .
designs. 8 LmPpmg'\mpcmpp'"gﬂ-ﬂd permaculture
4 Gradual|

The fourth step is 1o Bradually redyce the
chcmu_rals used as fertilizers, herbicides

fungicides, Substitute Organic matter ang m
mineral fertilizer: USe rotations, unge
cultivations in place of herbicides
mended in the resy of this book 1
cureently used for pest

amounts of agro
insecticides and
anure in place of
planting and mechanical
;"“dadﬁpllhcmu!hmlsrumm

'K 10 replace the harmful chemicals
and disease contrp),

role; and a diversity of wild plant species
ed on gravelly or rocky outerops and on field

er and trees as

O re-introduce plant diversity into the cr ypping

1 Reinstate soil fertility

A healthy soil produces healthy plants and healthy plunts resist

attuck from pests and diseases |
Toimprove the soil dig less, mulchmaore and o ompast alwavs

i  DIG LESS
Start by digging deeply to break up surface compaction, 1o
remove hard layers in the soil profile and to incorp al..n- initial
campost il.[lpil:,'mmll\ In ~|||\-\'(|m‘n! _\-.-\nl-_ s '.Ill‘r'- the soil as
littleas possible. Rely on crop roots, insect life and surface

to maintain the soil in good condition. Oceasion
ripping, fork lifting or ploughing may be <_.:,:. s
stages until the soil structure has improved .,1.|=
soil has become compact due to foot, wheel or |
when the surface is moist :

Soil fertility and organic matter content can b
growing more |cglllnnnm|-. crops. Certain
several useful purposes. Cowpea. for ex
improve soil fertility, structure and perm
duces edible leaves and beans -

The nitial application of \'H]H_[\-\\_! ¢ m.] be ne .-r: ik
the soil but subsequent applications should be applied to the
surface around the base of the plants

ii MULCH MORE
Mulchingis the process of coverin
residues of varying thickness thv}.il.'u_‘:i* dey
pose of the mulch and the availability of sw
conserve soil moisture, Keep the surface, cox
erosion, prevent the development .‘l. surf :
infiltration, improve soil structure, minimise c¢
press weeds and to add nutrients to the soil throug
100 (in-situ composting). .
llml(.'(l'::nt;l:l:;:‘;{;ll'r:s |n.'|'[‘cr'1;1l\\ as mulches and obtain :|1_-Ir*'a..|:u|“..i-.1
from as many diverse plants and sites as |!.\-.\lt.\||_' to I‘:M.!,h.;l,-,‘\: |\,..
I‘ﬂJ'lgL‘nfnulr-'icnrs. Mulch as heavily as possible “_lluh.h-\.;-l \ii I,I_, 3
but first make sure the soil is in a fit condition to be mulched. It
awet soil, drain it first or make raised ndges or hlc.lk I
The combined effect of disturbing the soil less, applying
compost and of mulching causes soil life to ,I_].I.‘.II;.),,‘;,
structure quickly improves, but needs I.II\\[-.‘ |||rr-l-_-_...”\1..r. 2
initial stage. The yellowing leaves .ul the plants and re
Erowth warns us that nitrogen is limited -
This condition can be rapidly corrected by watering the

The Foundations of ‘-'e'._t_r)".}j_?rlu_lgl_l_c_ﬂ'ﬁ_"zj

LOOK AFTER THE
SOIL AND IT WILL
LOOK AFTER YOU




COMPOST ALWAYS
FOR SOIL FERTILITY.

The Fessmdoiians ol Past & Dumote Con'ro]
e ——

every few weeks with liquid manures, made preferably |
I'n‘-;!; ehicken manure mixed in water. Mix liberal amoun
fresh manure 1n waler (2 1o 4 heaped handfuls 1o 3 10 1
bucket), and water into the sol around the base of th I
Avoid pouring water over the plant leaves as the nitroger
burn them, The manure can be added directly to the

and applied immediately when aguick nitrogen be

or put into & cloth (an old sock 1s wdeal) and soaked
closed tub for 3-7 days before use, 10 allow
dissolved. During the rains, a little dry manure can be placed n
the plant stem but not too close
1t i5 true that mulches encourng
cnickets and -.Iu_gql Some p‘:uplv avord mulches for t
But restdues also discourage other pests (such as ¢
nematodes) and do far more good than harm
thought to be a major problem but this is not the case ris
they are attracted by the mulch but do not atack healthy livin
plants when there 1s an abundance of residue for them to f
In fact the termites do considerable good to the soil by ra
breaking the mulch down and carrying it into the soil to
organic compounds. Their tunnels improve soil aeration and thu
mcrease the water infiltration rate. When termites are prevalent
however, mulch should be cleared from around the immediat
area of the plant stems. particularly of woody plants
Residues which are infested with pests should not be
Such matenial should be put on the compost heap where th
of composting will kill the pest, or the residue should be feq
livestock and the resultant manure used to make compost

it COMPOST ALWAYS

Compgs: 18 nature’s fertilizer formed out of decomposition of
plant, insect and animal residues and wastes. Applications of it
ire essential to maintain the soil in good structural condition so
that it is fertile, easy to work, resistant to erosion and
and disease control,

Tll'lekcy 10.200d compost making is to collect
of suitable materials as
leaves, weeds, and 5o o
Sufficient manure an
hot conditions in the

e

cerain pests ih

also for pest

: as wide a range
possible: manures. crop residues, Erass,
i, 10 ensure a varied supply of nutrients
d/or green matter must be added 1o create
heap.
The watering must also be
Water to moisten the materials
(Mo more, no less) can he Squee
very thoroughly by watering y
hcapat:mmuirmixingccm

Just right. Apply only sufficient
80 that a drop or two of moisture
2ed from a handful. Mix water in
nd turning a small amount of the
ent. When thoroughly moist, place

-_—

ugcmnhmul in & thin liyer on the heap, Do

ol‘plnulllglhr materinls on the heap dry and b

them. It never works
Build the compost heap in the shad

if possible: and mm it every two weeks, (
ol soil in the dry season to reduce evaporation
hreeding.

Good quality compost can be madc
turning the compost after every st
throughout. Cover it with a pla
miud skin so that too much rainwater does not

composting and prevent the carrect br
The amount ol compost required |
fromabout 10-20tonnes per ic
the soil is unmulched an
tonnes per hectare when the

tion. The compost should not be
next to the plant.

The addition of compost fi
considerably if plant diversi
densely planted legumes are |
should be selected (o sup
matter levels and to provide 1
slashed down. This is often called

2  Provide natural habitats

Removal of the natural veg
has greatly disturbed the p dator
essential food supplies of birds, animals an
reduced to the extent that they have
crops. Very often the natural v
deforestation and ove 4
source of food.

The opportunity for enc
establish on unused areas such as
outerops and elsewhere on
natural vegetation will normally
if allowed to do so; but by careful s¢
grasses in these locations this un
more productive.

Shelter belts of mixtures of ind
fields or on stony arcas in the fields wi
lands from drl\'illy_ winds, provide w
purposes and habitats for insect predators




FULLY USE CONTOUR

BANKS.

Post & Dipnan Control

Sumtlarly, there 18 great scope [OT Increasing
growing fruit and fodder trees, shrubs and grasses
contour banks. The trees will actas wind breaks, provide fir
and encourage the predators into the lands, particularly bird
Cermtn indigenous trees should also be encouraged to gr

the contour banks. Choose trees or shrubs ( whether indis
orexotic) carefully, avoiding those with shallow, spreading roo
likely to compete with the crop. In many of the dry parts of
world, shelter belts have been found o dramatically inc
crop yields by reducing evaporation rafes

3  Re-introduce plant diversity

One major cause of soil exhaustion is that too muny grain

being grown and too few legumes In addition, the inclusion «
too much white flour in our diet (like maize
constipation, sfuggishness and stomach complants

1d wheat)

under grain crops could be reduced with benefits to both soi
conservation and human health!

When the same crop is planted on the same piece of land y
after year, the soil suffers from constant removal of
nutrients and pests and diseases build up. For example
borer and red spider mite numbers build up rapidly inma
tomato (or cotton) helds respectively when these cr
grown continuously

This happens suimply because the law of plant diversity has
been lgnw.r::n.l Each specific insect flourishes because the host
\;tl\]'l pravides an abundant food supply and continuous shelter

or it. The :utuuuon_‘x worsened by chemical spraying pro
grammes wh_lch eradicate the natural predators of the pests
¥ dT:;llt‘ law n;il‘am diversity saysthat there should be awide variety
ifferent pl: s fand : fiolati
g ;p ts on the land at any one time. Violation of this law
L SW) AreLIE c Bt
<% hl trepercussions particularly in the tropics and subtropics
a2y ' e
eachane e only to look at nature to see how this works, how
su, : aC 5
o pporsand protects its neighbour., In the undisturbed

shan the edges of the cropped area we fi ; 3
Gt htsehe fhvinah _ PP eawe find plants of every kind
= : g armontously together. Here and there a plant

¥ have some insects on it but the predators
R e predators are also evident in

1Bers to prevent an outbreak.

Esich plan nd js &
= mﬂgﬂ mt oihnne kind is separated from another of the same
SECis on one plint cannoteasily gettothe other. The

space between them is
protect euch other mI:oﬁ“mj with other plants, all of which

i me way eithe By act :
barriersorb : ¥ either by acting as physical
g y repelling the insects g as physica
their leaves, B hem"e""“‘h"-"-'l.zh1hl-‘él.runulrt:|u.'|~.udI._\-

JMowe 15
T oF routs. This is happening both above and

pelow ground with the roots acting as repellants or barriers 1w
keep soil<borme pests and digeases in check
In addition, each plant helps o create an entire habitat

(rOOIStune, Organic mutter, nutrients, insect lifee, wind protection,

and 80 on} suited to the production of the maximum smount of
plant material at that place

Seientists say that there 15 also an element of competition
between the plants for moisture, sunlight and nutrients, But in
virgin bush suc h competition is healthy and favours the growth
und reproduction of strong plants of each type and 1 the

weaker specin The compétition be
when plants of the same s
or when two or more
together. This does not |

Research has found that plan
of b
LLLLE
plant protects another dift

rmful insect species while at the sume time

er pumber of enemies of

plant’s shape and odour s
Also, on the whole, plant d
ineidence of plant di

Let us now look at s

can be imitated

i ROTATIONS

Rotation should be considt

the necessary plant diver

crops grown on the same
For example, a three-y

maize—soyabean-fingermilletorr
a vegetable garden.
Rotational sequences wen
only of minimising pests and di
fertility and preventing erc
needs for fertility and erosion prey

chised

and when rotations are pr
disease control only. The need
another indication of the extent to whi
practices have upset the natural pest/
emphasis on pests and diseases can bec
steps towards restonng the balance ha

Pay more attention 1o includi
weed fallows i rotations to provide the e

fertility, erosion control and s

value of weed fallows for all

ol Pey and Disecse Cantrol
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ROTATIONS ARE THE
FIRST STEP TOWARDS
PLANT DIVERSITY

MIXED CROPPING

PUMPKIN-COWPEA-
MAIZE

disease control, has been grossly under-estimuated
This s largely hecause soil fertility 15 currently so poor (1
ofthe annual ploughing/c hemical farming approachtha
on weed fallows has been impoy erished

il MIXED CRLJF‘PlNG
In mixed cropping, planting diversity inany one yeur:

by erowing several plants on the same land at the sa
- = 1

typesofplants which grow welltogetherare carel

example n the matze- sovabean—finger milletre

in the previous section, the maize rows (with

between rowsunaltered) may be underplanted with pumpl
cowpeas.

Apart from pest and disease control benefits. mix
minimises the sk of total crop failure, suppresses we

the soil and improves the amount of organic matie

One old variation was to mix the seed of the
together in the correct proportions and broadcast tl
method avoids continuous rows of the same Kind ¢ T
which pests and diseases can readily travel but is not suited
farms which rely on machines forplanting, weedmmg and |

Qur ancestors had a great deal of know l-.‘\'.-_l'“' I pla
nations which protected each other. Most of this know

grop losses 10 pests and dises

becn lost but in recent years researchers h
the value of this skill and sre pathering the reli
together, Some combinations which have |

1

sorghum; maize with sunflow

Lomato, ginger and mung bean: kale

pl.\mpl‘.in.ul‘l.n\u.mp-.-.| bambara nut. m

with maize, sorghum or millet; o
with cowpea. maze or sorghumn

trees has been reduced by planting legume

peing mentioned in particular);, and
from the same pest by planting aca
Even mixing together va
found to reduce crop losses to px
Lantana, COSmos, caryoplen
mums, garlic, tomatoes.
protect other planis

iii INTERCROPPING

Intercropping is similar to mixed
crops are planted in alte
The wide spacing between |
some protection from the spread of |




wr

STRIP CROPPING
M=MAIZE
S=S0OYABEANS
F=FINGER MILLET

-MWJM&DIWIE?;"_'L?‘I— e

easily along the crop rows, Nevertheless intercropping 1y,
found o reduce crop losses compared 10 monocropp)y.,
instance, intercropping minze with cowpea has been fo
reduce the ineidence of legume pod boreron the cowpea. iy,

itsect damuge on cotron has been reduced by mtercrop,
with cowpess. maree or sorghum; and certiin beans have beey |
to reduce powdery mildew on cassava, while the cassava
the beans from angular feaf spot '

iv  STRIP CROPFPING

The advantages of rotations, mixed cropping and intercrop
have been combined in a new system called no-tll stap

In this system no ploughing is done, A scratch :u..\.
deep 15 made to plant the row crop (e.g. maize)
underplanted crop (e.g. pumpkin, cowpea, dolicho
put into a hoe-hole positioned between rows

Plant diversity is increased by having the entire rotation
the field at the same time laid out in strips along the conto
between each pair of contour ndges.

A rotation of maize-soyabean-finger millet is shown in the
sketch below as it may appearon the field in the first vear. [n the
second year, the bottom crop maves up to the top of the field in
place of the top crop and all the other strips move down- slope 1«
make room for it

i:\_cr,\ yearthe same method is followed with the bottom strip

e

==

\SWAY:

_—

moving up 1o the wp of the field

In this way, not anly does the entire FOUMION Jppesr
field at once but each strip of soil receives 4 different .
yeur to year.

The maize strips can be underplanted to 1 varie
crops (hike pumpkin, cowpea, watermelon i
inerease plant diversity and to obtain all the oty
mixed cropping. The possibilities are slmost endle
romutoes have been planted suc >

in the

Top ITor

tomato plants ted up to the maize -
v PERMACULTURE DESIG

Plant diversity can be further incre:
range of plants of varied growth habits and

envisaged under any of the previol
plantsarechosen notsimply bec
they will protect the food crops from
soil condition, air temperature, su
production of the food crops pl
Permacultore designs may
vegetation from trees to
arranged so that each cre
others. Plants requiring or toler
dust berries) are grown unde
needing sunlight occupy th
Care is taken not to have
1o ¢ach other and to ensure suffic
plants for soil improvement (le :
insects. Strong-smelling plants such a ato, omon, garlic DES

aarlic coffee  garlic sweet pea A




' marigold and so on, are planted among o around other plan
such s cabbage, rapr,md lettuce to protect them from insect utac)
Other plants ttiractive to pests are deliberately grown to
the pests

4 Use natural remedies to replace
agro-chemicals

wmpn.._u.k[rmjm.;,;uu;tgn»chcuuc;llr||,|r\;u!cunn.-ur..ul
an the on-farm and off-farm ecosystems, ulumately on productios
levels and inputs as well as on human health and welfare

Soluble agricultural fertilizers cause loss of soil o
matter and structure, deplete numbers of useful living or
in the soil and encourage acidification and loss of essential trac.
elements. We should rely more on natural fertilizers such a
organic matter and manures.

Herbicides are designed to kill off unwanted plant life o
soil surface but also destroy microscopic plant life in the soil
responsible for breaking down plant residues and for ma !
ing the pest/predator balance. Fungi. for example. predate o1
nematodes. Wherever possible, weed control by mechanical
cultivation. mixed cropping techniques-and rotational pr -
(panticularly growing dense caver crops) are preferable 1o
chemical treatments.

Newly introduced insecticides are highly efficient at first in
eradicating pests but the effectiveness reduces with time due 1
two factors, On theone hand the predators which would normally
reduce insect pest numbers are themselves effectively killed off,
sometimes more effectively than the target pest. Secondly, the
PESts surviving the treatment are resistant to the chemical used
and continue to breed. The new off-spring are alsoresistant to the
insecticides and numbers of insect pests increase.

“‘“m‘“'m‘m of the past has been to either increase the
number of times the crap is sprayed. to increase the dosage or to
mnﬂ“‘.mqj_ymdm.w potentchemicals, Research has shown
Mﬂ!{tmwgusmuly produce an increasingly resistant insect
m?u;:;mmrww?::;o build UPII?S!sl_zmcc to herbicides and much

The ineffa'a;liveng:: h;.c;: tried without sticcess, .
mnq““ﬂ‘l%lheom\:h-thcrse strategies can be judged from
R oo lomses o et 1ch found that ¢

; s attack have dou

mf;:""’wﬂdn being used.
mm:;;mgm;::cFiicidcs on erop production levels
yields are saidioh

ompared to thirty years
bled in spite of ten times

avebeenadversely

pted by the loss of large numbers of beneficiul insects involved

flinating Crops, eating pests, maintaining soil fertility and in

g the ecosystem in general, In addition, food quality has

rated from contamination of the edible material ;

ot only hus the use of pesticides affected crop quantit Vand

“guality but one survey found that an estimated eleven million

peopleare hospitalised cach year in Afric

- poisoning. Also there 15 mounting evidence overseas

B Smmended levels of agro-chemicals (fertilizers, inse

[-!'pl'bil:idcsl can lead to senous pollution o
jmundw::lcr supplies.

Various initiatives have been taken 1o reduce the d
insecticide use. Governments have banned many
iﬁbisonous chemicals and restricted the use of others t
further pest-resistance build-up and re
ened up. These initiatives are emerges
tothe rootof the problem: the ecological
over the decades.

On the more positive side, man
developed to bring about significant 1
potency levels and frequency of insec
being Integrated Pest Management (IPM), S¢
Integrated Pest Management
and more applicable to large
small-scale subsistence farming. Tl
frequent use of crop rotations and leys: b
breeding and release of predators or polli
‘spread of diseases; planting of resistant crs
genetic engineering techniques to introd
1o improve the aggressiveness of pn
resistance of plants.

The main aim of early Integrated Pest M:
was to lower pest control costs rather that to

lone dueto nse

fe use

stems are relati

protection, with pesticide use being relegatedtopr
up when all else has failed
Thedevelopment of these systemsisclearly b
insecticides themselves and the Integrated !
packages developed so far are rarely within
of the small-scale farmer so an altemative, st
approach is required to entirely safeguard the cnvir
Thisbook promotes analternatiy etechnology called
method’. Tt is based on observing and applying nature s €
methods backed up by simple remedies avail

. T ¥l
« at no or low €t




Supportive Strategies

NEVER LEAVE
INFECTED MATERIAL
LYING AROUND

ADOPT THE GOOD
HABIT OF
CLEANLINESS.

Hygiene

Cleanliness {5 extremely important in preventing the spread
insects and diseases, especially diseases
Firstly make certain that the seedbed soil does not cont
harmful .numh‘rx of pests and diseases. A soil which has b
treated correctly over the years will be free of them but suspe
soils may be sterilised by burming branches on the prepa
surface ( l-hcush helping to fertilize the soil oritcan be
contral), watering the ground with liquid made by crushing wild
basil (ocimum canum) leaves in water, steaming the soil or so
heating the ground under plastic sheeting (Part IT1 A29 i)
A disease-free seedbed 1s essential to prevent disease out
amang the plants in the nursery or after transplanting them
Seedsand transplant material should be free of pests and di
otherwise they will not only suffer themselves but will infe
plants in the field. One old tactic still in use is to store the seec
bumt cow dung or wood ash so that it is disease free at planting
Should outbreaks occur, all infected plant material should be
removed. This matenal can be composted if adequate heat in the
campost heap can be guaranteed, failing that it can be fed 1o
livestock or buried well below ground. Bumning the material will
solve the problem toa but would be a waste of valuable organic
miatter unless the ash can be used for insect control
Hands and tools should be cleaned after the infected plant
material has been removed. If this is not
be spread 1o other plants. Remember
diseases can be carme

edin pe

done the problem will
also that the spores of plant
d on clothing and footwear.

The Water used for liquid manures, for sprays and infusions
or for watering the plants, should be from a non-infected source
Water n which hands, tools and plants have been washed, or
placed, will be infected.

Select resistant varieties

Research Otganisations are
Pests and diseases,
breeding simply b
field which haye d
The seeds fro
the planty Erawi

breeding plants resistant 1o speeific
However, growers can do their own plant
collecting the seed from healthy plants in the
not suffered from insects or diseases,

mhese plants wil| produce vigorous growth and
N from them will have 4 #o0d chance of being

hetter suited to the local environment und of being more res
to pests and diseases. Indeed, in the past |1,,..L,._.;'lh_!." ot
tion of nature, traditional furmers have played an important part
in lll‘.\'l_‘ll_ll'llll!._' varietes of oo PS resIstant to o wide

eV

spectmm of

pests and diseases. Since natural systems are dynamic and not

static, selection for breed tance must be an on-going
process, otherwise the hard-gained resistance will be | LIn

1 be

cise of subsistence farmers, breeding can be
{farmers themselves in their own fields

done by the

Timing of planting

Planting can be timed to minimise anack by
To dothis effectively the grower needs to kn

the pests and the conditions favouring the «

slable crops do better in

For example, veg
summer because many of the pests a
dormant or less active in the ¢
knot nematode, is relati

Another way of improving
in protected nurseries and pl:
they are large enough to withst

cutworms, beetles and hoppers

Many insects
winterand spri
erops can be minimised by ei
by planting a few weeks after th

after

CImaini

E.emergew

Plant spacing

Plant spacing can be varic
of pests and diseases, p:

In. some cases control can be act
humidity of the air throl
activity of certain insects, red spi
reduced by dense planting.

Onthe otherhand, most fungi thrive better:
created between closely-grown plants anc
further apart where fungi may be problema

T requces o

However, inthe absence of mulch, wide spac

yield, exposes the soil to the damagin)
sunlightand encourages weed growth, Therefore, «

it would be better to ensure Vigor

to wider spacing
sothat the plants have maximum resistance (o attack
the fungi by the methods described later in

this book

3 ot Pest ond Disecse Conira

DEVELOP THE SKILL
OF GROWING YOUR
OWN SEED




Tha Foundotions of Pest & Dizsease Conirod

CONSIDER USING
MULTI-PURPOSE
BARRIERS AND
DECOYS.

especially are more easily controlled i caught in the carly sty
therefore regular and frequent inspections should be carried ou

Insect barriers and decoys

Plants can act 48 physical barriers to the movement of pe
Hedges hinder the movement of aphids into the garden; u |
rows of matze can protect a bean crop against aphids; and a row
of pigeon peas has been used 10 protect tomalo, potato and
cabbage crops against red spider mite

Another approach is to trap insects on decoy plants. Th
decoy mity consist of weeds allowed to grow in the crop or may
be susceptible plants grown in rows around the food crop. The
insect prefers the decoy plantand infests it, leaving the cash crop
untouched. The infested plantcan then be removed and composted
or fed 10 the livestock. For example, aphids are attracted (o
milkweed and a food erop will be protected from attack if a few
of these weeds are left to grow in the land.

Beans have been planted as decoys inrows around cabbages
or cotton to protect these cash crops from red spider mite. The
infested bean can then be fed to the livestock or composted or
chopped up and left on the surface as a mulch. This crop serves
as an ideal decoy for it provides three functions: insect control
(decoy), improvement of the soil (legume) and food for livestack
or material for mulching or. compost.

Barriers and decoys can also provide suitable habitats to
encourage the predators of field pests.

Encourage predators

In 'hf c.uri) slagcmrmablishing the natural order, there will be
a deficiency of predators. Most predators will have been killed
off by current farming practices and wholesa
their natural habitats,

In westemn countries predators are
sold to the farmers in bulk for them t
This practice is spreading into Afric
unnecessary expense. Mostly these p
shonttime before they are killed off
tl::u;imdicmd them in the first pla
g 2 .

i m:ul?;:|$; :&:}r}d:cwc 10 increasing existing predator
boaping el ard :ﬁc rln:::.nclhh:ci j:m carry out their task of
div:?: valug of femstating the soil’s ferili

ity and of avoiding the use of ag

le destruction of

bred on insect farms and
o release into their lands
4 and elsewhere but is an
redators survive for only a
bythe very farming practices
ce. The correct approach is o

Y. improving plant
ro-chemicals 1o re-

iblish the nutaral order (und thereby ineremse predator num ITIA

. ALLY
) has anlrvauly‘lnlx‘ulnu-nh- ned, as has the imponance of tAGE AN
v s hibitats on conto PES, 10K -
widing diverse hi 1contour ndg 1 ASE IN

ifield edges. To re-establish the natural order
i’mt‘h 10y prest control as the subjective ju lgeme
wl insect or animal 15 or is not beneficial is avoided
i Many texts provide hists of beneficial cres

PREDATOR NUMBERS

ma\'l_ﬁdki"ill].’_l]lr:rll The selection is often ar
Hinsects urone stage of their lives and vegetation at an
-aduhl most insects are beneficial at some stage
iSidy of the 86,000 insects identified on farms, 76,00

to be friends of the farmer
Purists might argue that all insects are beneficial since ever

bone of them forms part of the food chain. B
no harm and maybe some good to|
peneficial than others because t
role in controlling pests which [t
commonly identified are: anthocorid |
bats, bees, birds, black-kr
chamelions, dragon flies, dun : WOrmS,
beetles, hawk moths, hedge overflies, ichne
lacewings, ladybirds, lizards, mice, 1 mal
mantises, spiders, stick insects and 1
The provision of bird bat
encourage a large variety of bird:
provided the habitat is suitabl¢
vicinity to do their job of keepin
Another important step in i
tor numbers is to refrain from il
reasons, as this is what created t
example a farmer might notice 1l
chickens. Instead of protecting his he

and his family suffer from hunger anc
did not think carefully enough betor
small example.

For decades, through annual pl
natural habitat, indiscriminate usc
thoughtless destruction of insect life ¥
have upset the delicate but benetic il balar
now suffering the consequences




Summary

LET NATURE
CONTROL PESTS

The only sensible approach 5 notto eliminate all pests butto restor,
the !ulll'lr.lj balance. Leam from nature how to maximise fioo
production and minimise crop losses - X

1 Avoud using pc:::iadca. They are poisons, They pose g
threats to human health, upset the patural order and bulunc,
and, in the long rerm, cause increased crop losses

Replace agro-chemicals with natural remedies. ’
Encourage predators to breed, Do not kill them. Ruth
provide them with stutable habitats

Imitate nature by providing as much plant diversity as possi
ble. z

Dig less, mulch more. compost always. The hu.m of plant
protection is to take care of the soil. A healthy soil is less likely
to harbour pests and diseases at harmful levels and produces
healthy crops better able to resist attack.

6 Behygienic. Do not assist diseases by spreading them

wn

PART |

PESTS, DISEASES AND
CONTROL MEASURES

These are the foundation blocks of good pest and disease man-
agement. By practising them the number and severity of attacks
by pests and diseases will decrease.

Itis accepted, however, that infestations will occur from time
totime, particularly i the early stages when Zrowers are attempt-
Ing 1o restore nature’s balanee. Do not give in to the temptation
to reach for that can of insecticide or else Youmay well undo all
the progress you have made so far.

Ratherselect one of the natural remedies, identified in the rest
of the text, appropriate to the problem pest to be controlled. With
few exceprions, these natural remedies
and cost next 1o nothing.

The key tosuccess is 1o use even natural
emergency. And when you do, avoid ki
predators. Therefore scout regul
recognise friendly insects and e

In addition, it s imporant 1o
ofany skill depends entirely on ¢

are simple to use, safe,

chemicals only in an
lling off the useful
arly, spray selectivel y. Learn to
ficourage them (o stay.
Il]‘mugniselhatlhc development
edegree of care and conce -
o the farmer or gardener devotes i)L‘lllliv:lr:::]n:r‘:::lllt;'tr;"lr'rl:;
keen observation ang Attention 1o the needs of he soi I, the plu.rll 5

mustbe incomplete har i
the growers and 5o (e grow plete harmony with

. ers” attitudes are g ma or fact

3 o) 4 i aclor

:‘ l;r:;ml;ng the Success nfthc:rutlcmpis o co-operate with those
= Bt powerful forces g the seat of al) creation,




e Advantages of Natural Pest and

Control

Mﬂiﬂr sdvantages 1o the methods of pest and disey

seribed in this book are

1 Itismore difficult for pests and diseases 1o dq
to combinations of plant-derived chemical
synthetic chemicals

Disease

2 Growers can choose whichever method
locality best.
3 The plant preparations and other meth

hook are simple, easy to pr
current pesticides,
4 The methods given here can be made |
home ground at little to no cost
Most of the substances listed in this book di
Indeed complete eradication of inse
balance and be highly undesirable. T
be merely to reduce numbers of the pr
in insignificant or acceptable crop lo
The few natural remedies that giy
10 human beings and animals, as well a
handled with extreme caution. For safet
have beenidentified by the words °S ar
the subheadings in Part 11 Section B of the

THE CORRECT APPROACH

Thecc:rrecl approach to pest and disease contr

! Practise the techniques given in Part |

2: Assess whether the 1||1.\I-"
any action or whether itis at a harmless le
natural balance

3 Ifthe outbreak is considered serious enought
fetion, identify the pest concerned from the desc
in the following pages and apply th
IFthe pest cannot be exactly identifie
géneral form, for example, beetle, I
on, @nd use the control methods given for a sin
insect detailed in this text

4 Consider carefully the cause of the outbreal
information given in Part [asa e
the fault. Some helpful check ne
section dealing with specific pests

T




How fo use this section

This section lists the host plants of each selected pe
damage dane by the pest, gives its life cyele and som
the pser identify the pest or disease. St

controlling the pest are then given. These

fiterature and from sources of local experience. Finally
are provided to help the farmer avoid future outhresh s

Unnecessary repetition has been avoided by a simple

enables the user to find the detailed remedies gives
consists of the Key Name (the first word in th
followed by the section and subsection number

remedy to the code Clay ete. (A10 1) can be found in Pur
heading Clay, Lime & Other Powdery Materials iven un

A item 10 Subsection i which begins: ‘Dust the fine mate

Before making the plant preparations de
Guidelines for the use of botanical Sprays giv
the main heading, ‘B Plant Materials’

Common Pests
AMERICAN BOLLWORM (HELIOT His

Host Planis
Barley. beans, brinjals, coffee, conon, crucif

ARMIGERA

icurpn Farden
flowers, grapes, groundnuts, luceme, maize. pens. moar .
ghum, soyiibean, sunflowers, tobacco, tomutoes wl
deciduous fruit trees

Danage
The Heliothis bollworm larvae feed on the bud
the cotton plant. It is capable

controlled, The caterpillars als
af 4 wide variety of plants, §
young fruit may be completely

eaten mto mature frut

Life eyele

The female moth lives for 3 weeks and la
leaves, buds and flowers of host

eggs are laid only at night. Th
which live for approxima
through 5 stages. The catery
pupae which live for 2-3 weeksint
moths. Lacewing larvae and spiders predate

Identification
The caterpillars vary in colour, beir
becoming green, brown or ever

35mm long and have a char 5 v :

down each side. .

RECOMMENDED REMEDIES g
e ——t)

Moths: Aromatic plants(A1); Bi
insects (C171); Repellant spray
in the light traps (Various insects: C17
spray (Ad 1),
Egps: Ash(A21, ix, x, xi); Clay etc (A10 1,4
Qil-mineral (A21 i); Pyrethrum (B 1.6): 1
(B 2.19); Cork bush (B 2.20); Tephrosia
Caterpillars: Biological (A4 i, ii); G
1): Hens etc, (A16): Oil-mineral (A21 SEE WAMINg
permanganate (A22); Salt preparations (A2311)
Saap solutions (A25 ii); Insecticidal §

OF the above, Hand picking




Ante — Commen Pests

ANTS

areas, Mineral oil and Potassium penmanganate may be mor
In addition, for both large and small areas, out of the iy
plants lisied under BS useful sprays can be made particulur)y
Pyvrethrum (B 1.6), Tobaceo (B 1.17). Cork bush (B 2.20) 1, |
tree (B 2.19) und Tephrosia (B 2.26)

Pupae: Hens ete. (A16) todig the pupae from the soil; and strone
from Pyrethrum(B 1.6), Tobacco (B 1.17), Cork bush ( H. 220,11
tree (B 2 19) and Tephrosia (B 2.26) should prove useful

Checks

Enstre an adequate habitat for owls, nightjars, bats and othe
creatures that predate on the moth: and for birds that will feed
caterpillars during the day. Many other insects feed on the cgyps
larvae of this pest so encournge as wide a mnge as possible of i«
life both above and below ground. Plant diversity is also vital

ANTS (FORMICIDAE)

Host
Honevdew and insects.

Damage
The small black ants which encourage aphids are those which mo
interest the farmer or gardener. They are attracted to the honeyde,
produced by the aphid and aresaid to transport young aphids from or
location to another thereby spreading diseases carried by the aphids
The ants also scare away predators. Many other species of ants assist
the gardener by killing off insect pests such as cutworm, stalk horer
spider mites, termites and many others.
Life evele
Ants are small insects which nest underground, usually making use
of existing cavities under rocks and Among roots. A colony consists
ofaking and aqueenand a large number of workers. The q_ucun lays
;\tu:Iiir:&z:;:n:lli:;cﬁ:ﬁf"l:lhlch are then moved to safe locations
SEL 5 ceding on the honeydew secreted by
:E:;i: :I;dw:l-:l; ;::L'ct-;.bunts feed on awide variety of other insects
¥ : Potential pests (like cutworms, mites, termites,
slugs and snails),
Identification
All ants live in colo,

) nies, They are s R ix-levoed v T
their bodies divided ¥ are Small, six-legged creatures with

o three segments by two thin waicrs oo o
between § : s Dy twothin waists. There arc
i L:;'d.ﬂﬁﬂm 14,000 different species of ants in the world. Mo

" PEFmanent nests in the soil and k

however, they have
- very keen seng i
enables them o aperage e of smel)

chemicals which enitble
same colony, (o raise (he

ave poor eyesight
; : and vibration which
0.8 highly efficient manner, Ants release
them to recognise companic

: ms from the
alarm or 10 sting enemices,

Te, search for their nesgs
Birds and H nselc

£ number

ph will be close at hand and desir, the
will also help to contral ant and
different species of ants respond 1o diffisren o
itis almostimpossible for the layman 1

alments and

: distinguish between the
sands of species, users need to det rmne why )e treatments

helow give the best results in their circum stance ]

Those with the most general application are

Aromatic plants (A 1): Biological (A4 i): Clay e (A10 111); Grease

(AT or i) Garlic (B 1.2); Chilli (B 1.4); Tomato (B 12
(B .I.IS)'..l‘nl'!iIL'L'll (B 1.17): Rhubarh ( B 1.19): Afri
1:20): Blackjack (B 2.8); Lantana(B 2.15):] i
mrigold (B 2.25); Rain tree (B 2.19): Cork bus
tobaceo (B 2.22); Tephrosia (B 2.26)

The small black garden ants
found to be mosteffectively deterre
seeds or from Mexican marig
gold plant dug into the soil at pl
seedlings. Sprays made from th
tephrosia will exterminate all ants

Others mentioned in the literature 0 I 0); Olean-
der(B 1.16): Mexican poppy (B 2.5); Wormseed (B 2.10): Sodom
apple (B 2.16); Castor oil (B 2.

Small grains sprinkled around veg
lure red ants away from the seed which
Penny royal and mint can be plant
from eating the roots of other p.

Worth considering are general insecticides
B6. Also some species of house-loving ant
effectively by baby powder and |
Checks
Ensure that numbers of aphids and scale inse
the ants are attracted to the honeydew secr
APHIDS (APHIDIDAE SPP)

Host plants .
Most plants, shrubs and trees. particularly the tender young shoot

1 leaves

Damage

Aphids are sap feeders. In large numbers they can remove suic
Supto kill off leaves and the growing tips. They are very im
VECtors of plant viruses. The honeydew they produce aftract
Aumber of other pests (like ants and fruit flics

Life eyele

* T} her '!|l||‘.!h'~‘ .
Young aphids are produced directly from the mother with

|
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o A i e

stuge. There are no males in the warmer areas of the worlg
insects are usually wingless but will produce wings and i1y
plants when the host plant becomes ov ercrowded. Flying aphy,
be carried long distances by the wind Young aphids are s
spread by the ants feeding on their honevdew. Hoverfly la
lady birds are sid o eat up (© 250 aphids per day. Other pre
Iuc;-wing larvite, parasiie wasps. the praying mantis and small i

ldentification

Adult aphids are only & few millimetres long: They are rou
plump and the calour of each species is different, varyin
vellow, green, brown, grey, white and black. The woolly aphi
like a small piece of cottonwoal. All species tend to cluste:
together on the tender parts of the plant. They are soft-bodied anc
be squashed easily with the fingers. Aphids torm wings only wi
they are overcrowded and need to migrate

RECOMMENDED REMEDIES

Growers are strongly recommended to grow healthy plants and 1oy
compostin preference tomanures. including liquid manures, Healtl
plants develop their own im-built resistance to aphid attack

Manures and mineral (artificial) fertilizers, particularly nitrate
produce sappy and fleshy plant tissue attractive to aphids,

Aphids can be controlled successfully by increasing plant diver
sity on the land particularly by mixed, inter and strip cropp
h\« chrrtucu] wredesigns (see Part [, 3 Re-introduce plant dive
i, . v): and by trap cropping and barriers (see Part I, Supportih
stritegies).

Glurlic.chives. marigold, nasturtiums, parsley, onions and many
t_“ﬁl’-" Er0wn as companion plants are said to repel certain species of
-lT'hld-_Pi‘“":'-'lm"Y geeenfly. Nasturtiums grown as companion plants
-lf%dn:i_.omm:ndgd fﬁfmpe"‘“g"‘"wu)’ aphid orasaspray tokill them
any \Plgﬂm pea is said to repel green and grey aphids.

: ! 1'IkWE=d.sowll'!|sﬂeandblack nightshade are good trap or decoy
plants 1o attract aphids away from the main crop. i
;“PP*WMG-".\’ measures

ecause aphi =
E aron:‘fpmfﬂ young iLhdcr shoots, take care to ensure
Snuppm of the natural remedies do
Ash (A2, ]‘:-L). Cla “:w“fllh the most general application are;
Oil-minera] i ¥ '._lal(}l‘"-“’.V’;Manuﬂ.'\!lt'.'AI?i,]i,Ili._

(A2] 1}‘-Pma.sammm "
(A 23}, ii): Soa : fnanganate (A22); Salt preparations
= I+ 1), Soap solutions (A25 §, iii); Vinea
Garlic (B L2y Chilli (8 1 4); Py « MK Vinegar (A30); Water (A31 i)
Toma (B 1.12) Tobaces (B, 147y Swess 1y "ol 2 -
Suamosa (B 2.3): A7) Sweet basil (B 1.18); Annona
3};0“&“8?9‘&1“24 * Blacki :
Z.IS)LUWia{len;w*um‘l B' )i ll‘--k}i_!l."ktla 2.8); Lantana (B
sta (B 2.26); | 00::1{(52:123): Mexican marigold (B 2.25);
i Cucumis anguria (B 7.1);

not harm the plant growth

satidalwood (B 7,
idna.nduntﬁgulf her: Ants are saud to spread the aphids and
offpmlulor\. The key to comrolling aphids is 11 getnd of the
Swell, Thus the best control is usually given by clay and lime
'bhl.ckjﬂﬂl\ seeds or I"m""'- Mexican mangold rr;lm.lrh 1o
and Tephrosia leaves (sce also Ants)
BT, in dust and liquid spray forms is said 1o be effective
Others mentioned in the literature are
,M(Alﬂl:f)uitmlil 1.1);Tea (B 1.3); Pawpaw (B 1.5); Soyabesn (B
'l.m):CasSiNulH 1.13): Feverfew (B 1.14); Syninga (B 1.15); Rhut
tBl.l.‘)):(‘.mummg;uu:[", 2.9); Rubber hedge (B 2.13): God's tobacea
(B2.18); Castor oil (B 2.24): Plant mixtures (B 3.1 to
A strong solution of onions poured around carrots
ley, green beans and groundnuts when the soil is moist is
proteet them from rool aphid.
Worth considering are general insecticides and repellants BS and B¢

Checks

The presence of large numbers of aphids on
that the plant is not healthy. Ensure that
by applying the right quantity, quality and freq
water 1o the soil. Check the soil for phosphor
ensure that the plants are grown from goo
growth right from the start. Feed them
than Manure etc. (A17 i, viil) foliar sp
of hoverfly, praying mantis, spiders and lady
ARMYWORM (SPODOPTERA EXEMPTA)
Haost Plants

Barley, oats, wheat, sugarcane and grasses/|
fruit trees and grapes, beans, brinjals. co
ground-nuts, maize, millets, peas, pofaloss, SOrg
tomatoes and flowers.

Damage

Amajor pest inoutbreak years, these caterpillarsmo
ean do great damage to crops and grassland Theyf
grass family of plants but will cat any green
hungry, including cotton bolls. They move anc
and at night.

Life cycle

The parent insect 15 an inconspicuous night-flying moti
mirked forewings and off-white hindwings The
elumps of about 200 or more on food plants o1
leaves (grasses and millets, being preferre
down from the body of the mother. The
There are S-6 caterpillar stages: development
18-2| days in summer. The caterpillars occur it t

2); Yarious insects (C17 iiiy

ton,
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which feed vomciously, and the solitury

jous outbreak phase
SCEINE O s alitury phase the caterpillu

phase, which feed fess heavily. In the s
occur in small numbers, wre sluggish. do little damage and can b
found feeding at the base of plants of the grass family. A feature of
uhcgrcgariuusphasc.mtbrruk_\mhcu-um-.\pcurd\uddunncu Larg

areas may be found to harbour swarms of caterpillars virtually
overnight: When fully grown to about 25mm; the caterpillar enier

the soil, constructs a thin-walled earthen cell and pupates for 1214
davs. The whole life cycle fromegg to adult moth may be completed
n ;liﬂle over a month, Aftera single generation has come and gone,
an infected area may be clear of them as the moths migrate once their
food source has been: depleted. In this way, from generation 1
generation, they may migrate long distunces. Many birds eat the
caterpillars while flies and wasps parasitise the caterpillars, eggs and
pupae. Ladybirds are said o eat armyworm eggs. Guinea fowl are
particularly good predators

Identification

The irn:ymml is a caterpillar which crawls over the surface of the
ground. They may occur in vast numbers (gregarious phase) mostly in
December or January and less often up to April. The young caterpillars
are smooth and vary considerably in colour. In the gregarious phase the
young caterpillaris greyish-green, becoming blackabove with thin blue
lines down the middle of the back; and several yellow lines along the
sides. The underparts are mostly apple green. They have the tendency to
drop to the ground when disturbed. In the solitary phase the caterpillars
are greenish or brownish in colour.

RECOMMENDED REMEDIES

With anmyworm perhaps more than with any other pest itis vital to keep
numbers down to a minimum at all stages of the life cycle. Thus, ensure
an adequate habitat forowls, nightjars, bats and other night creatures that
predate on the moth; and for birds that will feed on the caterpillars and
pupae dunng the day. Many other insects feed on the eggs and larva of
this pest. so encourage as wide a range as possible of insect life both

above and below ground. Plant diversity is also vital.
an value grain crops like finger millet can be used as trap crops
“..'hlch ?an be destroyed along with the armyworm infesting it, This
1\] Ip;rh.;ps amore preferable strategy than keeping the lands free of
:oc a:: 511.1?1:3 meluding weeds (as recommended in some texts)

e hungry caterpillars will attack 1 sreen pl
thc;‘bsencc W gm S attack almost any green plant in
lanting wi |
cﬂ'emlia\-: & with stagger weed, a minty legume, has been found
Regular and carefu i

B I scouting can reveal eggs and young caterpil-
P s z:: oron thu contour banks, If the grass is thick
y be sufficient food off the arable land for it to

Rlife eyele without damaging the crop. To prey
gver, the armyworm should be destroyed by «r

 mithods outlined below.

important preventive measures ane

ing the grasstand at all costs,

A winter not only degrades the soil and

also ik a prime cause of outhreaks of larg

femperatures begin to rise,

5are lad in ver

—
=
=
=
]
-
-
o
=
e
w
=

fary measures

17 1); Repellant sprays (B6)
dies of the moths caughtin the light traps (V
‘used as a Biological repellant (A4 1)

gaves.

lars: Biological (A4 i,i1); Soap solu
inga ( B1.15); Clausena (B 4.8) a
ficularly mentioned in the literature. But
@KIS i); Hens etc. (A16); Oil (A21 1.

m permanganate (A22); Salt preparati
“1); and plants listed as Insecticidal (BS
sprays made from Pyrethrum (B 1.6),
B. 2.19), Cork bush (B 2.20) and T
above, Hand picking and Hens are
for small numbers of caterpillars, re
in future. The caterpillars vary in col

—

lik

before they reach the arable land

0ils (away from the crop) or mineral oil

ased Specimens can be found trailing
Sprays (Adii)to spread the disease arc ¢
g 1) can be applied as an additional ¢
itherushing them underfoot, repeatedly drivis
Warm, beating them with stiff branches,
fitis dry enough, or setting fire to dry gra

i the

pomatic plants(A 1); Biological (A4 1); Light traps:

BWing measures are highly recommended: sprayi
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pupa of

v2an

stem fly

g bean fly

Pupae: Hens ete- (A10) (o0 dig the pupae from the soil
sprays from Pyrethrum (B 1.6), Tobacco (B 1.17), th

3.19), Cork bush (B 2 20) and Tephrosia (B '
useful when watered tharoughly mio the soil

Checks .
Check that as many preventive measures as possib|
implemented (o prevent SWarms. unbumt grisslind, n
and restorution of the pest/predator balance. Take st
sl infestations as thése are the ongin of uture swarn

BEAN STEM MAGGOT OR BEAN FLY [OPHI(
PHASEOQLI)

Host Plants

The maggotsattack beans of various species (Itench, han
and ration) and other leguminous plants

Damage

Young plants can be seen wilting and dying off. Iny
reveal decayed, swollen and hollow stems at ground lev.
small maggot inside. The leaves of the plant may show
swhere the adult(fly) has kaid her eggs. On mature plants 1
be located higher up the stem. Velvet beans (mucuna
tacked. No major attacks on cowpeas have been reported

Life cycle
The female is a tiny black fly which pierces holes in the lea
plants and Lays eggs inside the tissues. The s hateh in 2—4 days
maggots eat their way down the stem to just above ground level
they complete their development. The grown magaots then pupate
become adult flies in about 20 days. Under favourable conditions
entire lifecycle from egg to fly takes 21 days. Many of the inscc
winteras pupae and emerge as adultsinNovember, The
1s caused from November to January inclusive
Opius liogaster can suppress the pc;l from Fe
ldentification

The best way to ide

A parasil
bruary onw:

Ll?:‘(id;::j::-_ljlr;:igflz]::j:l’:u-uh :_mlI]Im.-.-in}__’ and rotting of t

SENCE of the maggot or pupa in Ul

::cr:;i::::;ryfla;:a \:r‘alurning ofthe presence of this [u_-\[' is ‘, i

PUnCIres made by the n:‘:}:fs“." e orming around sm
en it faid its eggs,

RECOMMENOED REMEDIES

The old sayin

& that prevention is be

i 5 Detterg

pe: 'ﬂm best #PPToach 1s 1o preveny i
RHNE with dromayjc pl

N With repellinis miad

utify the insect causing the damage is through t

han cure applies well to (hi
e fly from laying its eggs t
Aants, mixed cropping, or |
e from aromatic plants; or b

m—
plﬂ“lﬂs outside the period November-Junuary. Planting VETY ¢
g er will avoid the warst period for attach
Loy Surmim I X
An ald remedy 15 o build up the soll around the plant st
encourage roots to form above the already damaped part at

s’m““d fevel but this 1s a “rather-1oo-late’ et

Supplementary seasures
Fly stage repellants: Manure
(B 1,12); Goar weed (B 2.2
marigold (B 2.25)

Fly stage predators: fly numbers can be dra
Bird life so encourage birds witha bird bath ar
(A16) will also do their part if allowed 1
arens, Bantams are particularly fond of
pc(‘.'k occasionally at leaves, ) [
summer when insects are plentiful, Neven!
access 10 seedlings.,

Eggs: Ash (A2 ix, x. xi): Clay etc
Pyrethrum (B 1.6); Tobacco (B 1.17); Rain tr
{B 2.20); Tephrosia (B 2.26)
Maggots and pupae: because the
material as soonas it has hatched. itisr
however, future numbers of
taking off and destroying |
the fly has laid its eggs. This
leaf stem as close to the main ste
maggot before it has had time to re
remove and burn all plants whi
from maggots. Also the stems ¢
the field over winter otherwise
composted or fed to livestock
Checks

Enstire an adequate habitat for bird life ti
there is a wide variety of insectstop
pupae. Have you givenen
1o planting resistant varieties? Some | :
tolerate this pest by thickenng the undamaged strands
their stems.

BEETLES — BLISTER: (MYLABRIS SPFP

Host Plants

Beans, groundnuts, maize, peaches, peas and a wid
flowers,

Damage

The beetles destroy the flowers of pl:
bean family, thus preventing pods an
been recorded attacking mamize silks and tassel

2): Apple of Peru (B 2 xi




however, in the presadult phases as they eat the eggs of locys,
grasshoppers. The large colourful CMR beetle 15 abour 11,
known blister beetle.

Life Cyele

Blister beetles are common throughout Africa. There
different species but they are ull rather large, varying from 20

= icngth-'rl'lcfﬁmk lays about 20-30 large, oval, white cggs
dry soil. She lays the eggs in batches i different sites unti
exhausted her supply, whereupon she dies. The eggs hatch in 3

into tiny, active, six-legged larvae | Smm long, white with a Lure
and two large bristles on the tail. These larvae run over the surfy
soil seeking places where locusts and grasshoppers have laid their
They then burrow down to the egges and spend the rest of |
feeding off them. Having found the egg store, u larva shy
furing inte o fut white maggot with very short legs. It continu
an the Jocust or grasshopper eggs and grows rapidly, Towards the
of summer it becomes an inert larva and passes the winter in th
The skinof the larvaistoughand white and its short legs are stil
It sheds its skin once more when summer amives, eats some more of
eggs and darkens m colour. In 34 weeks it sheds its skin for the Last
and emerges from the soil as an adult beetle

Identification

These large. colourful beetles can be seen eating flowers during th
summer months and can be identified readily from their lar
(20-50mm) and bright colours. Most of the beetles are bl
yellow, black and red or all black. They walk and fly delibera
_chr.mncal in their bodies blisters the skin. They may also be readil:
idennified in the active Juvenile stage when I'Ul;ning-ss\fcr the surface
of the ground, or in the inert larval stage when resting in the soil

RECOMMENDED REMEDIES

Beetles: thes

wut:::r T::chel:rge beetles, not usually appearing in large numbers
i B;OI h Ilm:amd by simple methods: Aromatic (A1) to rep:
o SECal (A 4.1} Hand picking (A5 i): Beetles (C3) and
(C4); Blister (C6), Hens usually avoid them.

Hand pick;
Tl ]fl;::llgg {i\:'::!'dgiomsl Ortrapping usually prove sufficient
coloas 5 said 10 he particularly attracted to blue and red

f;?U]JS and k-:eping the
. 2 but f; : s
as the larvie are very helpfzf"c“ should avoi

Larvae: do not d

ESUT0Y as they d
Checks g S good
These insects gre ben
10 provide altemariy

soil surface damp all
d destroying the eges

—see life cyole.

elicial on the w)

€ hasbitats for hole and efforts should be made

them such as flowering borders to

{82 trap crops ete. When they invade the crop do

of thiem but keep numbers in check i
LES — LEAF (CHRYSOMELIDAF)

st Plants
. 165, cowpeas, creepers, poaseberries, sunnhe mpand a vanety of
garden plants.

Jamajge

These beetles skeletonise the leaves leaving only the main veins
yntouched, Others chew shot-holes in the leaves (like flea be
Some species such as the gooseberry beetle also eat fruit, -
flowers, Leaf eaters often show a distinct preference fi i
plants, some preferring creeping plants such as cowpea. Generally
hoth the larva and adult beetle damage plants
Life cycle

Some types of leaf beetle lay theireggs ¢
them in the soil. After the eges have
ous[yonthcplanlm;ucrl;d The larvae th
leaves or in the soil and emerge late
hatch in about 612 days, the larva
10-12 days and the pupa form can take a wes
can be produced in a year,

Identification

This very large family of beetles is difficu
vary greatly in shape and colour. Howe
They are best identified simply by obsery
vegetation. Mostare very active, smallishin
away rapidly when disturbed. Some ¢
brown, dull yellow or black, while others, like the
are brightly coloured.

RECOMMENDED REMEDIES

Since these beetles are small and can appe
Spraying is more practical than the simple
for the blister beetles. 4
Beetles: Aromatic (A1); Ash (A2 ix. xi): Biological (Ad 1) Clay €t
(A10 1) — particularly lime; Hens etc (A16)

Insecticides recommended in the literature as effect
vrious beetles are: Garlic (B 1.2); Syringa (B 1.13)
116); African marigold (B 1.20); Goat weed ( B 2.2); Mexic:
(B 2.5); Blackjack (B 2.8); Wormseed (B 2.10); Lantan

*Also worth trying are any of the insecticidal plan
BSand particularly sprays from Pyrethrum (B 1.6). Tobacc
the Rain tree (B'2.19), Cork bush (B 2.20) and Tephrosi:

‘Routine spraying with mixtures of repellant plants from
Prove auseful preventive measure
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E@wﬂwlm{::\slu,ﬁ bbb x, X Cliy ete. (A 10§ vy 11
(A5 1) Oil-mineral (A21 1) any of the insecticides |
[_wuﬁmlml_\ thase * mentioned previously for controllin
Eggsintm'wll: Ash (A fik Hens ete. (A16) o dig
soil; and strong sprays from Pyrethrum (B 1.6}, Tobucc
Raintree (B 2.19), Cork bush (B 2.20) and Tephrosia (B
prove useful when watered thoroughly into the soil
Pn'paelmkl.l\'i:s:.‘\hht:\_‘n,.\..\ll_i'Lu ete. (A0, i
(Al6) any of the nsecticides listed in B purtcul
mentioned previously for controlling the adults
Pupae in the soil: Ash (A2 i1); Hens etc (ALG); My
aromatic; andagain particularly those * mentioned ub
ling the adults,

Checks

Ensure an adequate habitat for bird life that predate
tht there 15 & wide vanety of insects to predate on th
Have you given enough thought to planting date and ro
hedee wnd plant bamiers will often prevent the beetles frc
the field. For the Same reason intercropped or mixed croppx
suffer less.

BEETLES — SNOUT (CURCULIONIDAE SPP

Host Plaats

r\pplc&. aloes, citrus, coffee, grapes, groundnuts, maize.
peachies, pears; plums. soyabeans, strawberries and many
Damage

The beetles of this very large family chew the edges of the
leaving ragged margins. The stems of young branches can b

Life cycle

BEETLES — SNOUT i
The life cycle of one of the

maize snout beetles serves as ar

Adulisemerge from the 501l 46 weeks after the first substantial

:lndI feed off the edges of the leaves at night, They becom:
;‘Iurl.tl.renfler about 10daysand batches of about 30
It:a old.s,Thesehmchnppmxlmalulvnnr
celess grubs which dro i
{:Sdun 1001s. The
ac;l:;:l':::}_:l Ofl:hc nextrainy season, the grubs once
titihree weeks and damage the hy ;
i = dmage the hypocotyls of re
E:hlb;,t?; T:-m plants, Cavsing them to remain stunted
A P r_n:.o{phosphulc deficiency, The grubs then pi

week later inte
P10 the ground and enter the soil w

UNABle 10 fly. They feed

of soil or in the Biaeli s night ﬂnﬂ.duriug the day, hide unde

f the myize plants,

causing the fiit'to drop or the insects may create shallow losi
fhtfmlll|.58|f.Tht|il.r\-'ax‘.lgruh_\'}ul‘mnmxlwciu\m:-_x bore into st
or bulbs, or burrow under the bark of trees causing the plants 1

£rubs hibernate in earthen cells during the wi

1n He

IS Some two weeks later. The adul

W;iﬂmﬂ'.rm

smmueg are part of the extremely barg

known species There nre several types of W varying
fnmﬁ--”“"“ long. All have the charactenistic ¢ ngated snout of ;il.

weevil family, hird bodies and dark colours: grey. brown ¢ 1 black u-.i.
gtennae are generally short and bulbous ar the eng

RECOMMENDED REMEDIES

Clood weed cantrol combmed with planting the cre
{6 suid to give maize good protection against th
Wieed fallows can be used as trap crops and
beans in rotation are said to control the insect
Beetles: the larger beetles of this family can be best d
Hand picking (A15) i the ear
ditys: by Hens etc. (A16). or by catching t
Varions insects (C17 1), The smaller bee
and¢an appear in very large numbers, Their
substantially by light traps: Various insects (€
are also useful for getting rid of thos:
hours. All sizes can be repelled by use
Aromatic (A1) or by the Biological (A4
leaves can be reduced by dust 3|
i) and those living in the soil c
around the plants: Ash (A 1)
The stronger Soap soll
aganst certain small beet
Insecticides recomme

Tuly with 60 000

ming, |

1:16); African marigold (B 1.20); Goat
(B 2.5); Blackjack (B 2.8); Wo
These would have to be spray
plants at night or watered thor
*Also worth trying are any of
BSand particularly sprays from Pyrethr
the Rain tree (B 2.19), Cork busk 2

Routine spraying with mixtures of repellant |
prove a useful preventive measure
Eggs on the leaf: Ash (A2 1, ix, x, x1); Clay ete. (Al00 Har

picking (A 15 ii); Oil-mineral (A21
B6 particularly those * mentioned above
Epgsin thesoil: Ash (A2 ii); Hensetc
soil;and strong sprays from Pyrethrum (B |
Raintree (B 2.19), Cork bush (B 2.20) ar
prove useful when watered thoroughly i
Pupae/larvae on leaves: Ash (A2 ix, X, xi
Hensete. (A 16); any of the insecticides
S mentioned previously for controlling the




CUTWORMS

Cabweirms — Cemmon Pests.
Cutwairms — Cemmon Pesh

Pupue in the soil: Ash (A2 1) Hens ete. (A16); Mulcy

aromatic; and again particularly those * mentioned preyioy,.

controlling the adults.
Pupae/larvac in the stems, bark or roots: dead or serious)y |

aged plant parts should be remaved/dug up and destroyed. ()
can be seraped off trees and builders” lime brushed on (A7
exposed surface sprayed with either agricultural lime (A 10 5
any of the insecticides listed in B6 particularly those * mey
prévinus!y for controlling adults.

Checks "
Ensure an adequare habitat for bird life that predate on the heey),

that there is a Wide variety of insects 1o predate on the egps ang pup
CUTWORMS: (NOCTUIDAE)

Host plants _

Cutworms attack young séedlings (mainly) of beans, brinjals, con
colton, crucifers, cucurbits, groundnuts, maize, onion, peas, potit
sovabeans, tobacco, tomatoes and many other plants and crops

Damage

This smooth, greyish caterpillar emerges from the soil at nigh
encircles the plant with its body and cuts through the stem of voun
plants just above ground fevel, leaving the wilting top to dic. The
will climb up mature plants and cut off lateral growth but usually d
minimal harm at that stage of the plant's development. They ar
general feeders and will attack almost any kind of plant. A singl
caterpillar may cut down several seedlings in one night. .

Life cvele
Thcdull-colourcdmnthemergesinspn’ngund1:1_\.-3itncg-ﬂr.\umhuu:
oron the foodplants. A single female may lay 600-800 eggs whicl
hatch in approximately thirteen days into tiny black caterpillars, Th
young caterpillars initially feed on plant leaves for ten days befor
bu_rm\_.vmgmlolhusuiI.Thereafterthcy live in the soil during the day
lying I?H!curled up position usually within 10-25mm of the surface
emerging only at night to feed. The fully grown 30mm long caterpil
lar burraws approximately 25mm and turns into a \fl:lnnli1 reddish
brown pupa. It remains in the soil for 2-3 weeks before emerging a
:‘h':"lh- There may be up to four generations. Many insects predate o1
c'_‘“,“_m"“ at all stages in its life cycle, For example, a small
m‘uﬁ;ywc:[:htl{;t;:igs in the caterpillar and the wasp larva
Identification
The sight of the seedlin
surfaceis often the first
may be found in the soi|
carefully, will reveal the

& 1op or severed laterals lying on the ground
intofthe presence of the cutworm. A smiall hol
near the severed plant which, when excaval
curled up smooth Lreasy-grey caterpillar

pest.
matie plants (A1)} Biological (A4 §); 0}y, el
g Light waps (Various insects: ¢

CI17); Rer

of the moths caught in the light traps: \
used as a Biological (A4 |) Spray

: d goil 15 said to deter the moth from layins
fertility. Mulching also deters moths from |

various in

(A2, 1i. ix, xi); Clay etc. (A101, v); H
mineral (A21 1), Pyrethrum (B 1.6): Tobace
110): Cork bush (B 2.20);, Tephrosia (B 2 -

san sandalwood (B 7.2), Make sure to T
ace and underside of the leaves.

s Ash (A2 1, 11); Clay etc. (A10i1): Han
= (A 16); Manure ete (A17 1, iii); Mulch
3 Chilli (B 1.4); Pawpaw (B 1.5); Fine
(B 2.11); Castor oil (B 2.24); Sodon ple (B 4
m imberbe (B 4.9); Spirostachys afric B 72
P (E8) have been specially identified teral

{tin can and stick methods descrit
effective emergency methods
€ry simple to apply. For larger :
ftoowater well into the soil insecticide
ntioned previously.

nfestations dig the cutworm out i}

ole o its hideout. Dig along the tunnel un
simple technique is to delay transplan
oo wide for the cutworm to encircl
OFLo0 strong-smelling to attract it
disturbance of the soil surface is
K ,‘._:mJTl.lbl:rs but, as this can have a detri
¥y it should be a last resort

Sources recommend baits as alternatives
maze flour and water with plant poisons, pyrethrur




ne (CR i) added m.

Anather source has recommended watering around ¢
“ﬁm'a:wwwﬂf"‘“‘ teaspoon of grated turnip having coq
ane litre oFboiled water has been poured over it

Checks

Cheek the pHof the soil;acidity is suid to encourage the pesy |
sufficientmuleh? Ensure an adequate habitat forowls, nighi,
mdm.nigmmmmthat predate on the moth; and fi
M[ldigup:hnmterpillmdunllgIhcd.ly' Many otherinsects i,
the Ew and larva of this pest, so encournge as wide i
pnssilj&'afinwﬂ fife both above and below ground. Plant ;
& not $o vital as the caterpillars feed on almost all cultivated
DIAMOND-BACK MOTH (PLUTELLA XYLOSTELLA
Host plants

Cabbages, cauliflowers, other members of the cabbag,
{erucifers) and some garden plants,

Damage
The small greenish caterpillars about Smm long eat numerous sy
holes into the plant leaves which serously affects the appearance o
wigour of the plant. The leaves may be reduced 1o a nerw ork of \

the chseal severe infestafions. Itis active particularly in the dry sc
Life cycle

1_13 &Ww moth lays her tiny yellowish-green
?‘W“mw-mgsmlhcuppersun‘mcufth:; leaves. They hat
m“&“d"i’*.mﬁﬂlmmrpillmwhich move to the unders
of the leaves to feed. They grow rapidly, attaining full growih in b
m_md'nwmgmmmreﬁe I"rnn?lunu:'r" B e I
“m-“mmthg 'm n which the_: pupuh-_:
m&r:;;%hﬁ-mﬂ‘emybcm many
mmlhlply VEI}’ wﬁi?ﬁﬁmm_@egg&:%n result their number
brown lucewi e mﬂf-'!lll\'-‘ﬂs are favourable. Green anc
g S PRSI wasps, spiders and larvae of hover flies «
e ators of the caterpillrs; while fungal disc B
part in the . I.if’lg.ﬂ tfl.\.g,.lis\-\ play thel

The adult

dasien generatic

- I3 Tivo active] mecﬂk:mil!ar has the character
“w"ﬁlﬂwmfg y?bmmw-'nk‘- mothis asmall gr

nlong the ISTEsting, a pattern :

s ‘hﬂm“‘h&eﬂamym oufuf::f;:c(ll-unmnd_\ can be st

g of the moth

off young caterpillars and the pupae. Strongih « MY S need |
on 1o the underside of the leaves 1o s 1“Ili:l‘r--- e 1
; .m.smglﬁullllclllll\«'.lr.‘-.[)1-1||I1|1_“||l.|,“d"l"\ e I..;.”
jbgical control thraugh diseascd specimens, have ;.\nlk.i | wel
ans effectively control moth numbers, Numibe 1 ‘:I‘ }.::-l
have been reduced considerably by breaks of |1 ', .L‘..!. .I;.
ich no crucifers have been grown er 6 wie
i Or Spraying leaves with agricultural lime (¢ Loy et
aly contrals eggs, caterpillars and pupae :

ipcrop

Al

P .;mu'nmn‘ measures

& following remedies have been specifically recommended in the
iterature for general control of the pest in all phases i
ééﬁh'angnnmc (A22); Salt preparations {(A23 1i); Garlic (B |
P.'l’l'(‘-lhrum(li 1.6Y: Tomato (B 1.12); Feverfew (B 1.14
4.15); Oleander (B 1.16); Tobacco (B 1.17); Sweet hasi
Custard apple (B 2.4); Desent date (B 2.6); Catunarega
Tephrosia (B 2.26). :
Moths: Aromatic plants (A 1); Biological (A41); Light traps (Variou
insects C17 1); Repellant sprays (B6)
 Thebodies of the moths caught in the light traps: Various inseets
(CI7) can be used as a Biological (A4 1) sp
Eggs: Ash (A2 1, ix, xi); Clay etc. (A10
Milk (A18 i); Oil-mineral (A21 1): Pyrethn
1.17); Rain tree (B 2.19); Cork bush (B 2.20)
Make sure to spray particularly the upper sur

Treat crucifers routinely at regular inten
hatching if unsightly holes in the leaves are 1o f
Caterpillars: Ash (A2 ix, x. xi): Biological (A«
V)i Glues (A13): Hens etc. (Al6); Oil-mine
Potassium permanganate (A22); Salt preparatic
(A24 i); Soap solutions (A25 ii); Garlic (B 1.2): 5y
Clausena (B 4.8) have been mentioned in the |
controls for caterpillars. Plants listed as Insecticida
possibles.

Once the caterpillars have emerged, spra
mineral (A21 i), potassium permanganate (A2
untof'Pyrell-.mm (B 1.6). Tobacco (B 1.17).the Rs 1
Bsh (B 2.20) and Tephrosia (B 2.26) should prevent e Sppeei=
unsightly holes in the leaves.

*Ifa few holes are nota problem, liberally dusiing £ € atet
and their food with lime is likely to be the most e
butthe lime should be washed off before the 200
Pupae: Ash(A2 ix, x. xi); Clay cte. (A 101, 1, v): He
any of the insecticides listed in B6 particularly tf
tianed for rapidly controlling the caterpillars. Thorot
underside of the leaves to clear the pupae

nd pickin

m (B 1.6);




FRUIT FLY

ooty —CommonPosn

Checks ]

Ensure un adequate habitat for owls, t1ll_|_:hl|.u~. bats and ot
crulurrstha:pmiutcnn the moth; and for birds that will ¢
eggs, pupac and eaterpillars during the day. Many other i
on lheeggswd Jarva of this pest, so encourage as wide i r,
pogihitol’mmllift. Pay adequate attention to rotati
contimuity in the growing of cnucifers. A break of 68 we
o crucifers at il were grown in-a market garden redy
numbers considerably.

FRUIT FLY: {TEPHR!TIDAEJ

Host plants !
Apples. apricots, avocados, citrus, figs, grapes, guavas, my;

alives, pawpaws, peaches, pears, plums and quinces

Damage

Them-;ggauaithc[ruiu‘lycut mnto the flesh of the fruit and pr.

rotting.

Life cvele

In summer the female cuts a hole in the skin of the fruit and inseris

numberof ezgs. The ezes hatch in 24 days. The maggots feed on 1

tissues of the fruit forabout 2 weeks. During this period the fruit is |i}

1o rot and drop o the ground. At the end of this period the ma

fully grown (10mm long) and leave the fruit to burrow into the soil

pupate. The adult flies emerge after 2-3 weeks, In winter the flies .

to congregate on the underside of leaves of certain trees like orang

Ioquat. The honeydew secreted by scale insects and aphids attrac
‘The fernale fly also lays her eggs in the growing tips of the 1

tree. The maggots then tunnel down the branches keeping just benea

the bark, causing a slimy mess under the bark and die-back of the shi

Identification

:J?El:::::evemj SPGCiESf)ffrui!_ﬁ}-,'[mg small fly can be recognis

¥ eyes and striped wings. The body is light brown wit

darker markings: stripes or dots. It holds its wings at a wide angle

;:ch:ymdwmmtm“lhcbﬂ‘:k edgc ofthem as it rests or wall
Sg0ts are small, legless and creamy white. The first signs

infestat + 2
Ionm““)’hmwnpunctm“mhc skin of the fruit from whicl

clear gum exudes.

RECOMMENDED REMED|ES
x eges and ma
Fly::]h)::::]:: £upa stages are the most vulnerable.

Wing have been mentioned specifically ascontrols of th

Mly: Manure etc, (A17 i
F AL . .
i i.ii).( 7 ii); Finger millet (B 1.8) Flies (C9); Vario
Spraying with resi
1t resid Sepei 1
found effectiye ﬂsalnslu::;;:rr!l-;rr:gl-rmmm soaked in water has be

BEOIS, being buried in the fruit, are difficult to trea

-.‘@'ip‘ﬁroa minimum as fruit fly are attracted by the honey

Jadybirds and bird life into the orchard

_ Theadulis lay their eggs in the soil, just below the

prible fruit should be picked early, when preer

Hin storage if possible
ﬂlcs can be repelled by spraying the fruit with the plant
isted 10 BO, plant
yand routine spraying of the fruit with the plant remedi

jl BS will help to reduce numbers of flies and egw X
s treatments for flies i general may be w first

1.2): Chilli (B [.4); Pyrethrum (B 1.6): To
S tB 114 Oleander (B 1.16); Tobacco (B 1.17y: ¢
Apple of Peru (B 2:21); Mexican marnigold (B 2

an's tongue (B4.2)
rong recommendation is (o keep numbers of aphids and scale

jese insects. This can be done most economically by encour :.'!|._.-

pts and Pupae: fallen fruit contaming

collected, buried deeply (50-100cm), composte
immpdia[ely‘ Grease bands have been recomr
Jarvae fromcrawling up and down the re
'd}g-ﬁuggols out of the fruit and pupae fron
orchards go well together. They can be ass
d‘isﬁmrﬁing the soil under the fruit trees; Soi

The Cabbage tree is a very useful tr
infested branches should be cut off and des
leaves begin to wilt under the maggot att

The pupae are said to pass the winle
should be taken to remove the fallen fruit from
Checks
For this pest particularly it is best to atta
angles at once. Hence spray, trap or rep
and destroy fallen fruit and also get the hens to
in the soil under the trees. Are there enough Cat
inithe area? Are you encouraging bird life to com
with bird baths and so on?

GRASSHOPPERS: (ACRIDIDAE)

Host plants
Garden flowers, herbs, shrubs and vegetables

ack

in loguats

Damage
The leaves and even the soft stems of young st
impairing growth and destroying seedlings. They do th

Ageto gardens in early summer before the surrounding
them sufficient green vegetation
Life eycle

surface. In some RASSH

species of grasshopper the eggs may lie 10 the g




winter, hatching when the weather warms up. [n this v,
cansurvive NU]"“K“I"')' penods during which fooq 1, ‘v
Identification

Most I ppeﬂicill'ljl"“[-‘“"“;m‘l""" My strongly. Their i
are ofien brighlly coloured. Thetr hindlegs are powerfy))
urid many species hitve sharp spines on them. The 30m,
short-homed grasshopper is perhaps the most common ¢
gardens but locusts are included in the Acrididae family

RECOMMENDED REMEDIES

Planting members of the Manigold (Tageres) family o
plants is said {0 give some protection against grasshopp
Adults: the following remedies have been mentione
ture: Ash (A2 §, 11); Biological (A4 1. n); Hand picking
et (A16); Manure (AL7 1): Mulch (A 19 1); Tomato (
apple (B 2.4); Catunaregam (B 2.9); Leadwooc
sandalwood (B 7.2); Beetles etc. (C3); Vanous ins
OF these using hens, light traps (Various insect
picking or, preferably. nets (C3) are simple and ¢
In addition some success in reducing adult num
claimed by sprayingand dusting with the stronger pl:
Pyrethrum (B 1.6), Tobacco (B 1.17), Rain tree (B 2.
(B 2.20) and Tephrosia (B 2.26),
Egesinthesoil: since the grasshopper likes to lay its eggs
fﬂwingnlensclivinggmmd cover (crops and grassl nd)
Mg (A195) will significantly reduce pest numbers. Hen
will help by digging up any eges laid in patches of bare soil
strong sprays from Pyrethrum (B 1.6), Tobacco (B 1.17). th
tree (B 2.19), Cork bush (B 2.20) and Tephrosia (B 2.26
prove useful when watered thoroughly into the ground

Checks
ll‘ :‘:o::cmiﬁgaﬂbﬁslerbeeﬂes.lhcircggmlmli.'nr\';u-u-.:ll I
5 b eggs Ofgmmop_pm. Check on the amount of
| bm:;:":‘fc garden and in the surrounding bush. Overgrazin:
4 2 of the grassland, and particularly areas of ploughed b
; unplanted land H ] Rl ;
[H T the *Provide bare areas which are ideal breeding arcas o
hoppers. Enco : A
! i urage an abundant bird life,
IZE STALK BORER: (g
: (BUSSE
Host Plangs OLA FUSCA)
Mam.milla. sorghum and grisses,
The :
nsect anag
rated and the k‘“:[::wsof{hc £rass family, The leaves are perfo
mmmu"mﬂp bores into the Stem causing loss of yield. T1

and die if the infestation is severs or the pl

ANt s weak

psect 18 o mght-Mlying moth with & wingesman
‘Bﬂm[t moth luys her eges in o cluster |
stilk. The eggs hatch from 7-9 divys it
etheirway tothe top of the plant and fe.
s, perforating them. As they increase insize they he
g They then migrate o other maize plants and bore 1y
Jgrown larva measures about 30mm. 1t pupates
sl moth emerges after 2-3 weeks, Maize grow

' ssels and graim but the damage 1s much less seve
s the winter as alarva within the maize plants and give
v pring brood of moths, Many insects predate on the
and larval stages of this pest including ants,

fie eggs can be seen clustered bet
and the stalk. The grubs are dark colour

Ko stem borers can be effectively controlled by composting
idl plant residues or feeding them to the cattle. The comy
‘can then be returned to the field.
‘pest's life cycle can also be broken by
gaps between members of the grass

Ll'n‘emmpping. mixed cropping, strip Cropping
reduce moth attack because the moth app
plant by its silhouette (outline). Thus t:
unflower, climbing beans, and so on, give betier profection
ntercrops.
tactic whichis said to reduce the incid
10 planta susceptible maize hybrid, with th
ofthe hield to act as a trap crop, whichis the
Ethods, however, are far less satisfactory than composting
1:""'— practices mentioned previously.
swi for silage which is planted at the start ¢
or trap crop. The caterpillars or larvae :
Bmaize is turned into silage, Similarly, s




Mmmmwﬂﬂiw‘h’d“ﬂu’cm" MOon and are attryc,

loplllﬂl!-kulwll&mwllm:‘mpl.nmmhn“--.-rnuunr.,u .
hkmwm..;mmnhigiwrdemny than optimal and chop
theil mrrurfadder.Fulhrumi.‘:ulmllwlml|||m-1... et

e = mlm“m are more ofllw.m about at thit tim,

mm‘wm:imsmw|ﬁumcithcrmpl;u:l 3 weel
m_“mofwmwm moth activity has lessened or 1o plan
month before the start of the rains using imgation

One farmer reports that he controls stalk borer in sorghum by
m‘,ﬁm destroying the central shoot of the plant (contumn
the stalk barer) before the plant flowers. Lateral shoots grow |
replace the main . o
Moths: Aromatic plants (A 1) Biological (A4 1); Gum tree (B 1.9
Ligh traps: Various insects (C17); Repellant sprays (B6)

“The bodies of the moths caughtin the light traps: Various insect
(€17) can be used as a Biological (A4 i) spray.

One farmer reports that spraying plants (especially the tops and
bottoms) with powdered gum tree leaves proved an effective repel
lant to the moth particularly when the days were sunny
Eges: Ash (A2 1. ix, xi); Clay ete. (A10 1, v Hand picking (A 15 ii
Manure etc. (A17 ix); Oil-mineral (A21 1); Pyrethrum (B 1.6)
Tobacco (B 1.17); Rain tree (B 2.19); Cork bush (B 2.20); Tephrosia
(B 2.26). Make sure to spray particularly around the leaf sheaths
Caterpillars: Various preparations can be poured down the funnel of
maize plants when they are about knee high or when first signs of leal
damage occur. Ash (A2 1) and Soil (A26 1) are mentioned particularly
1 the literature; Tephrosia(B 2.26) gave effective killsina field trial:
Tobacco (B 1.17) performed well but recommended concentrations
should not be exceeded if plant damage is to be avoided: Thom apple
(B 2'-1 1), Cantana (B 2.15) and Red sunflower (B 4.18) were only
partially effective. Others which have shown promise are Pyrethrum
(B 1.6), Ramn tree (B 2.19) and the Cork bush (B 2.20).

. The above liquid preparations can also be sprayed on the leaves to
kill eggs and the newly-hatched caterpillars,
j Thmprep;u'm s are most effective when the stalk borer caterpillar
:m demns either on the leaf or in the leaf sheath before boring

The crop should be treated at least twice and preferably three times

‘::‘da)' intervals once the infestation is evident,
rw::'pu';wm".m“cde’“mﬁd Ibycompnstingthccrup residues or
ng them (o livestock. Alternatively, when the residues are to be
mtﬂ.;ledr:g mlsh‘hcm'hm given in Sun (A29 i) should be followed
mfmn a:; ’“mPlf‘i‘ fﬂethod of controlling maize stalk borer arc
removing all the residue from the fand and turning it into
compostor feeding it to the cattle, For the small ber of ants still
wmﬁnsmi! S 2k num I'.l)| plants sti
10 cost and little effort nnel gives very effective control al

i The life cycle from egg to adult is al

pes of ull host plants (sorghum s
Brlirvae o are tumed into manur .\ :
g growers 1o follow simiju practice
_sﬁihic O remnstate o wide variety of b
g fond of the pupae and will fing them by o
pnels in the maize stem &

_NEMATODA}

mﬁgﬁ,g:lrdcnﬂu“cr'a,p.qn--..y WY,
vegetables — particularly: bur

drrots, celery, cowpeas, cucumbx

N "

ettuce, melons, okra, onions, pars eas

ssugar bean, sweet pepper, swiss chard,

i, millets, sunflowers, obacco

ik a very wide range of plants caus
elopment of leaves and fruit, yel
ent deficiency symptoms, with p
e ends of branches can die in tree
wounds in the root tissue ence
‘However, the majority of
gture as they break down org

mainly in the soil. They are worm
fungi, algae; othernemaic
200t-knot nematodes are mi
matode burrows into the root 1iss
3y eggs, causing localised swel
om the eggs and move into the soi

ean survive for a couple of years
st. Other nematodes do not live i
x5 there and feed on the roots w
are beneficial organisms as tf
the larvae of many insects
m and leat miner.

mematodes cannot be seen wit
asites most therefore be ident
roots. Apart from the above
Wwhich is common to all nematode
) by examination of the plant
'lW'lﬂiSt:d swellings on the
dead spots 1o appear around their fee

44




d:lggcrncmntod&cuu.-‘scswellingmul distortion of the roots on ply,

RECOMMENDED REMEDIES

Nemutodes are always in the soil but in hnlun.ct.‘d. harmless nimbe,
Numbers of ot-knot and other a:_mp-d:unugmg nematodes ingpe.,
dramatically 4s soon as the soil is ploughed and/or organic g,
da;m,The.:anﬁnmmsguwin:gurh@tcn;ps'uiuix:nthupn-t.|.-., i
ensuring adequate food suppliFs h'wr the inflated !li_'l.ll;l[\h.h' populition
The most permanent solution is therefore to mmimise soil disy
hance. toensure as high i level of 501l erganic mauer as possibl
1o include nematicidal plants in the mm_tiuu.
Raising soil organic matter: soil organic matter can be rased by
or minimal digging. by mulching, and by including crops i
rotation which add much organic matter to the soil through th
dense root networks (preferably) and/or prolific above-ground 4
etation which can be used as residue. For example: millets, maiz
many types of beans both bush and creeping, sunnhemp, lucern
silver leaf and other fodder grasses; also direct additions of Compos
(A12 i), Manure ete. (A 17 viir) and Mulch (A19 i) to the soil surfuc
Sunnhemp has the potential to not only improve soil organi
matter but also to act as a trap crop for nematodes by preventing the
female from maturing.
Plants withnematicidal properties: garlic. cassava, leeks, mustard
onions, shallots, pawpaw, Afncan and French marigold, Mexican
poppy. Mexican marigold and spear grass.
Rotations: apart from the nematicidal plants already mentioned whicl
can also be introduced into rotations, several grasses are known to he
non-hosts orvery poor hoststoroot-knotnematode. These are Eragrostis
cunvula (Weeping Love grass), Chloris gavana (Katambora Rhodes
grass), Panicum coloratum (Bambatsi Panicum), Cynodon dactylon
(Couch), Paspalum notatum (Paraguay grass) and Panicum maximum
(Sabi_Panir':um}. When grown in extended rotation (several years of
grass included) nematode numbers are decreased significantly
.‘\mt?ng the crops said to be poor hosts or resistant to nematodes
are garlic, leck. onion, early planted green maize and sweet corn, and
shatlots. Those said to be able to tolerate attack are: broccoli, brusscls
z\pv.rr::t;::;?{?ziz E:‘i’lllii’::wcr. Kale, rape. radish, leaf mustard. turnip.
nematodes. and cw]dgh‘;fiflslx;ﬂs[fan.(ldlscax'usn.mlm_hug root-knot
whereas the ones of Bl Inc U(!Lfl I‘n the rotation Iq advantage;
Cropping strategies “Psan ongin are more susceptible.
. Dicpanan:
mm ,Im;':F";';UPr-‘ Sut_:h as purmpkin, “]“.“‘ cowpea and
it il " mﬂllw- F:Orghum or millet.
et (imigated) crops of European-type vegetables in

gition with erucifers or allivms. Grow RICeN misize on this
e Jand during the carly summer 1o redice the
lation.
lise seed-beds by buming wood or other minerials on the soil
pefrotate the position of the seedbed, selec
peultivated ground wherever possible
seedbeds and plots with standing
prior to planting.
iknown resistant plants or vaneties and nemg)
5, seedlings and cuttings
seeplible crops in winter during periods when the so;
ptures are below 15°C as the nematodes are rel :
ive at lower soil temperatures
ove infested rools immediately after harvest, dry and burn
o The lops can be composted but don't use the ||'|‘.:_11-_-.E ool
& nematodes can survive in the cooler parts of the heap
dd copious amounts of organic matter o the soil like ¢
ulehes, legumes (particularly sunnhemp), manun
root systems of uninfected plants left to decompe
levels of organic matter which encourag
pdagood pest/predator balance will control n
Ntrus trees are said to be protected from ner

nemiatods

ting previ-

waler for & minomum of

-ITEe roots,

alively

sal

y tactics

ods specifically recommended m the |i
Jurning (A9); Sugar (A27): Garlic (B
‘;@_I.IZJ;Ca_‘isam(B 1.13); Syringa (B 1.15);
pple (B 2.3); Mexican poppy (B 2.5); Th
oil (B 2.24); Chinese lantem (B 4.10): Spea
r is particularly useful for destroying root-kno
toes before planting by soaking them in suga
‘may be a practical method for potting and

large areas.

i that there is an adequate programime (0 MAniaim ¢
els; and that nematicidal or resistant crops
g plants are part of the rofation

ofton

ieots, beans, brinjals, carnations, Carrots, CiLrus. =40
Cucurbits, deciduous fruits, grapes. nectarnes, Feee
8, polatoes, roses, soyabeans, straw berrie

. tomatoes, and others.




Biological (A4 Clay e, (A0 v
cking (A15i); Manure ﬂ:“' ',:?1".:,‘,‘ S
! )— 56 Warning: Potassium perman 4 1-“\
A25 4, i, dii); Sulphur (A28): Water ( 1\_«;:1.-:1;
(B 1:2); Pyrethrum (B 1.6); Tomu, ||; 0 11:-::.

(B 1.17); Sweet hasil (B 118)

wax scale — acacias
i shefy iy = : el
, | . ntioned as useful in interplanting: basil
= A adult. This R > oot R
build-up in numbers 1. ‘
18 sufﬁcicn.t through practising rotations,
trap cropping and Permaculture
known to be resistant to red spid
me as infrequently as possi

s, mulberries, olives, peaches, pears, plums,

red spider mite. 4 s
prder mite. 08 sal and many other orchard trees and garden

control of this insect. The
sap of plants and may have a toxi

10 rotating with non- death of the plant. They are mostl

Hemicals has built up a

rotect themselves by secreting a Waxy
as sect matures. The waxy substa

ard surface made up of their own moulted

y emerges from the shield and flies off. The

waxy cover and produce their young

2 few species produce young directl).

merge and enjoy a bricf, active period

w places to settle. They then moult,

e the waxy protection. Soft scales donot

ting being made of solidified watery

 not secrete wax but are protected by

controls for these insectsare binds.

eetles of the Coleoptera family have




e s

. iy
W“! mim commonly seen grouped on the fegy. i o
‘miingo trees are small, white and elongated. Blemishes on e 1.,
caused by toxie reaction cin clearly be seen. The adults of the <.
look like small, white, grey or reddish-brown shells glueq 1, ),
branches or leaves of the plant. Lines ofants can be seen on their v,
1o collect the honeydew secreted by soft scales. Armoured scaley |,
not secrete honeydew.

RECOMMENDED REMEDIES

The incidence of seale can be reduced by pruning heavily infesie
branches imwinter. Controlling the ant population which feeds off (1.
Honeydew secreted by soft scales will allow predators to do their ol
— see Angs.

The following are specifically recommended in the literature: Ash
(A2 ix, xi): Buking soda (A3); Clay ete. (A10 1); Ol (A21 4, ii, iii)
see waming: Soap solutions (A25 ii); Sulphur (A28): Onion (B 1 1).
Tobacco (B 1.17): Catunoregam (B 2.9),

Inaddition, any of the Plant Mixtures (B3) and Insecticidal plants
(B5) should be tested.

The effectiveness of Repellants (B6) is as yet unknown.

For scale on woody branches or plants with naturally oily leaves
{mango, sisal), brushing or spraying with vegetable or mineral oils is
very effective. Water-mixable mineral oils will give equally good
results on vegetation with non-oily leaves.

Checks

Scak:‘is normally keptin check by bird life, parasitic enemies and by
ensuring healthy plant growth. Therefore when plants are infested
with scale, pay particular attention to those factors ensuri ng healthy
plant growth: soil fertility, watering and seedling vigour. Provide a

st.lilahle habitat for birds: fruit trees, shrubs and permanently-filled
bird baths. F

SLUGS AND SNAILS: (PHYLUM MOLLUSCA)

Host plants

”m any plant except some of the aromatic bitter ones.

Damage

“‘*mmllauimalsemme leaves off plants, produce unsightly holes

in fruit and caﬁjcﬂmpletely destro; 2 3 :
= e o estroy seedlings leaving only a short

il‘:::guﬂ. ||':ﬂsﬂ¢r'rgmdmpplm-ﬂwirmund. white eggs are laid
i 1 leaves or under any object in contact with the soil.

sl - e o R .
ugs and snaily are soft-bodied animals, snails with shells and slugs

UL TheY EroW up 1o about 7-8cm 1one
) \,h‘hi“‘j them, which are deteciable Iu.r
with conchirshiped shells can be 1

_im\wpmy on their smaller COusing
' RECOMMENDED REMEDIES

WIFS in the literature recommended {or controlling both shig
:M‘-.mls are: Ash (A2 1i); Builder's lime (A7 Clity et u\muj\.\
‘Coffee ete. (Al i); Hand picking (A15 iv): Hens ere (A15) .'\-1ul-l :
CATHAD; Salt (A3 1ii); Smoke etc, (A24 1) Sonp solutions y
-mml'ﬁn added; Tea (B 1.3); Chilli (B | 41 1
Jabacco (B 1.17); Desert date (B 2.6); Barhad
‘wobaceo (B 2.22); Slugs and snails (C14),
 Those mentioned for slugs onlyare: Biolo
'n'ﬂﬂ under Caterpillars etc, (C7) Spinach pl:
shugs:

Slugs and snails can survive only in permanently wet conditions
‘heir numbers can be controlled by allowing infested areas 1o dry our
thoroughly over winter,

Dusting around the plants with finely ground-up tobacco leaf sCrap
oragricultural lime are very effective methods but need repeating often
Too much lime will make the soil too alkaline '

Dusting floors with builder's lime (avoid the plants) is an efficient
Wity of removing slugs and snails from nurseries but having the legs of
nursery tables sitting in tins full of water does the trick too.

Hand picking is slow, labour-intensive and needs repeating often;
‘Wetdays are the best time. Similar problems are experienced with traps,
']:hﬂseme(hodt. reduce adult numbers but do not get to the root of the
problem. New generations keep emerging.

Allowing free range to bantams is thoroughly recommended us these
useful creatures prefer insects for food and do little damage to plants. On
the other hand, hens and ducks love greens and should be fenced mtothe
orchards where they can do no damage and moved on fo the garden to
elean up unplanted areas between crops in the rotation.

A useful tactic is to delay planting out seedlings until they are large

ei‘mugh and the growth sufficiently vigorous © withstand attack.

and leave slimy, silvery
days Afterward, Large

und sometinies They are

(A25:i) with
t millet (B 1.8)
nut (B 2.14); Wild

gical(Adi), Clayete. (A 10
mtedin lines is sadtompel

K‘"P!hc ground clear of non-essential materials lyingon memi: Whi::
W“idaparm hiding places forslugs and snails and theireggs: heen
bﬁi;&,mks, tins, pots, stones and so on, unless they have

"a,,ﬂlbemle oads, moles,

liberately placed there as traps. Small animals such as toa !
lice, hedgehogs and large predatory snails, as well as many insects are
$4id 1o feed off both the adults and the eggs. .
~ Birds are essential to control numbers of these troublesome pes

Common Pesty — *‘M ang




I SHIELD BUGS — ANTESTIA (ANTESTIOPS 1S
:§a&3§§%§2‘1:&.._t3AGRADA HILARIS) AND GREEN
STINKBUG (NEZARA VIRIDULA)

mmurpmnu wre attacked. Antestia bugs attack coffee wnd
‘archard tregs and protea. Bagrada bugs prefer pawpaws, crucifers and
mﬂm while their nymphs attack a wide range of food
plants. Green stinkbugs are known 1o be able to feed on about 200
different plants including grapes, millets, soyabeans and twbacco

:E -IWsﬁﬁktﬁﬂsﬂpfmmlhcplanlscnusingwillillgmaddunlhnt the
leaves, growing tips or, in the case of heavy infestations, the whole

plant may die.
Lie cxle o
The life cyele of the antestia bug will serve as an example. The female
lays her eggs on the twigs and leaves of the chosen food plant in
clusters of 10-14. She lays several baiches and then dies. The egges
are about 1.5mm long, pearly white and shaped like short, stow
barrels with lids on the top through which the young appear. The eggs
durken and hatch in 10-14 days into nymphs which are black and
wingless but look similar to the adult bug. They scatter and feed on
sap forthe next 12 days, then rest and moult. Their colour changes to
bright yellow and black spots. As they continue to feed they shed their
skin another 4 times whereupon the adult stage is reached. The whole
life cycle from egg to death of the adult tukes about 100 days, giving
three generations per year. The eggs are parasitised by a tiny black
wasp. The green stinkbug cycle is identical to the antestia bug but the
female bagrada bug lays its small, barrel-shaped, greenish-white (at
first) to pink mottled (later) eggs in the soil near to the host plant or
on the leaves. They hateh in about 5-7 days: The subsequent stages,
however, are the same as for the other two bugs.
Ndentification
There are well over 4,000 known species of shield or stink bug. Their
bodies are flattened and shield-shaped. If roughly handled they give off
astrong, unpleasant odour. They do not have biting jaws like beetles but
aslendertubularprobe which is carried folded back against the underside
“”Wbﬁdlﬁ- The Antestia bug is about 10mm, usuilly yellowish-
green in colour with orange and black markings but can be areen with
Ted, yellow and blue markings. Bagrada bugs are often seen in pairs.
‘They are about 6mm long, black, with a few bright yellow or orange
markings, the nymphs being bright red. The so-called green stinkbugs
i : he-green and are about 15mm long.
- RECOMMENDED REMEDIES

- Large beetles: the firger types of bectles,

not usually appearing in

T

s together, are besy (e
them: Biological (A4
les (C'3),

i ﬁrt.mliatic (A1) Ash (A2 Biolsola:
0 (A1 1X) — particularly lime Hens ete .ﬁl;-dl\l 2y
Soap solutions (A25 1), Tea (B | 1); i;;,»:.‘ ‘.L-}:““mt
B 1.15); Mexican POPPY (B 2.5); Lantana III‘.[;IT;. (_E -e"l:
s 2.,]8}, .(.Zlﬁ[l'lr oll(B 2,24y and the Tung m.,_.‘lln.g}‘; m_d .ﬁ
afically identified i the literature ' i
ition of green bar soap in
ada bugs.

eticides recommended in 1he liter

> rfature a
beetles are: Garlic (B 12): 5

i§

aled by g . i
! .|rn]\ll-mclhud-. Aromatic

1) H.Uuljucklnpif\l.‘- i Hengere
M Ll

X, xi):

waler has been found effective

S elfective against
: ynnga (B 1.15); Oleander (B
i marigold (B 1.20); Goat weed ( B 2.2): Mexican poppy

kajﬂck (B 2.8); Wormseed (B 2.10),
hrying are any of the insecticidal plants mentioned in BS
sprays from Pyrethrum (B 1 6), Tobacco (B 1.17), the
2:19), Cork bush (B 2.20) and T ephrosia (B 2.26),
INe spraying with mixtures of repellant plants from B6 may
useful preventive measure. :
5 with different coloured containers as traps (C4) and light
ious insects (C17 i) may yield useful results.
Sonleaves: Ash (A2 1,ix, x, xi); Clay etc, (A101.ii, v): Hens
6); any of the insecticides listed in B6 particularly those *
previously for controlling the adults

leaf: Ash (A2 ix, xi); Clay etc. (A10 i, v); Hand picking
l-mineral (A21 i); any insecticides listed in B6 particu-
* mentioned previously for controlling the adults.
ies0il: Ash (A2 ii); Hens etc. (A 16); and strong sprays from
{B 1.6), Tobacco (B 1.17), the Rain tree (B 2:19), Cork
.20) and Tephrosia (B 2.26), should prove useful when
ioroughly into the soil

lequate habitat for bird life that predates on the beetles
is 1 wide variety of insects to predate on the eggs and
. hedge and plant barriers will often prevent the bufllcs
tothe field, For the same reason intercropped or mixed
ts suffer less.

(TERMITIDAE)

ing termites feed on dead grasses, Young ut-uod_u plants,
ff mature trees and any dead organic material. They will
plant material when no other food is available, particu
ks, maize and millets, Harvester [ermites will collect
"Sﬁ‘ipping the veld of grass and the leaves from shrubs.



TERMITES

LY 8

Himdreds of species of termites existn Africaalone, of which u few an
considered important because they darmage plants. OF these few. 1
fungm-gmwing termites are probably the most troublesome. Fungu
Wingwmimmknown tottack the roots of young shrubs and trees
during the firsttwo years after they have been pl:nunfj‘ cansing retarded
wih or death, They do no harm, however, when feeding on the dead
bark of established trees. These termifes are ulso known to attack field
crops insemi-arid regions but usually only doso when plants are alread
weak (for example, wilting) or when no other food is available to them
(forexample, no other sources of organic matter such as muleh and soil

humus).

Life cyele

Mostlermitesthardamagecrops and trees live innest systems constructed
well below ground. The fungus-growing termites, which cause the most
damagemtrwsm.!cmps.]iveon\t'uni and ather plant matenal (usually
Jead). The collected plant material is taken back to the nest for the
construction of fungus gardens, which are visculated with a special
species of fungus (Termitomyces). This fungus breaks down the plant
cellulose and enables the termites 10 use the plant material as food. The
queen and king live in a thick-walled, mud cell in the centre of the
termitary, usually a high mound or vertical shaft. Workers carry away
the eggs as she lays them. The queen and King never move away from
the cell; but each year during the rainy season winged termites (potential
kingsand queens) appear in the colony and fly off. They then pairoff and
formnew colonies. Termite numbers are controlled particularly by ants,
birds, reptiles, amphibians and mammals.

Identification

Thepr e of the fungus-growing termites can be detected from the
mud tunnels they build en route to and around the material to be
atta;ked. Thi: fungus-growing termites are about 10mm long, white-
bodied with brown heads and the soldiers have prominent pincers.

RECOMMENDED REMEDIES

Soil disturbance upsets the pest/predator balance among termites and
favours those which are more likely to attack plants.

Termite attack on crops has been observed to be related to the loss
pf organic matter in the soil. Therefore all means should be taken to
improve soil organic matter content.

Generally termites will attack only weakened plants under stress,
pnmn}llarly those um‘k:r moisture stress thus moisture conservation
l:::lllmq?h::.(cunsf:rvalmnltillngc)‘ which reduce surface run-off, should

pplied atall imes and the encouragement of healthy plants through

compest and manure additions.
mm ‘lilmr_e is n)o other food available o them as is often the case on
nd, termites have no option but to attack green plants, If mulch.

——
.Msj’n_‘m,;‘lllll]llp.l.'III-IIIIII\ or litter i b Common P
osint —

menuc tocgreen matenil, So avoid having K ;'-"|| ||: ed off thatin
g bire, di

m}dlﬂ-fﬂ:t soil around the plants disturbed
Pamige (o crops cin be lessened by huryes A
ible and drying it off the lund M the crop as soan i

] I.ceﬂ,mn LPeEs are resistant o termite shack: 2
'Cglophuhpcrlillllnml'.|1:|r|-- Markhamig g : *;. i :
fumily), Plerocarpus angolens) s

Other Strategics 1o protect yo
“madeof materinls attractive o the e
tike only the base of the plastic bag of sstdlin
top of the bag julting above ground level and ¢
storm when the soil is moist :

nd Terminalia

T the

Supplementary measures
Supplementary measures spe: i
nres Ash (A2 v, vi); Biological (A4 i); Mulc
_Miin;\\r‘mm (A311); Garlic (B 1,2); Te
Syringa (B 1.15): Tobacco (B 1.17) .
aloe (B 2.1): Mexican poppy (B 2.5); Blacki:
:(B 2.9%; Warmseed (B 2.10); Rubber
Wild basil (B 2.23); Castor oil (B 2.24)
Albizia anthelmintica (B 4.1); Swallow wort
4.11); Red mahogany (B 4.13); So
Liguid from blackjack seeds and tobacce
wery elfective locally as has the use of smoke and le
Herbs such as lemon grass, vetiver grass and penny royal
The leaves of Aloe graminicola crushed and the
‘Oximum applied to planting holes or wa
are said fo protect plants from termite &
icﬂssiasiamcan be used as a protective mulch; ar i
eaves of Commiforaafricana (Corkwood) andfr
gummifera (Monkey rope) are said (o have po
) Castor oil cake soaked for 2 weeks in the |
l!ighl months” protection Lo trees which have had the muxture painted
“around the base of their trunks
Diesel, paraffin and used engine oil have also proved effective in
repelling termites from their termitaries and fromhouses and earthdams;
iind have been painted onto the trunks of trees ormi xed with the soil al
“planting time to protect them against termite attack. These products
should not be used in the gar‘.lcrmslilc}' are harmiful to plantand soil life
'Wlake Stire that the soil is being disturbed :
‘there is plenty of humus in the soil and dead material to feed the
] tites, and that the soil is kept as moist as possible I short, avoid

i i e idie-Free Al
Ving bare, dry, disturbed, organic-deficient. residue-free soil. A
@ be restored
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THRIPS: (THYSANOPTERA)

Host plants

Apples, avocados, beans, brinjals, citrus, crucifers, cucurbits, gurl;
grupes, green PEPPErs, SUAVAS, MANZOCS, ONIONS, Peas, lomatoes g
many garden plants

Damage

Due to their feeding activities these very small sap-sucking insect
chuse scars and blemishes on leaves, fruit and pods of a wide ran
of plants. Onion thrips attacks many vegetables and may cause plant
1o wilt and die. Omon lhl’!]‘lh 15 4 vector of tomato ximltml will virus

Life eyele

The adults are very small { 1-3mm long), yellowish, slender insects
having four oar-like wings fringed with long hairs. They breed
throughout the year although they favour warm, dry weather, The
female lays her eges in the leaf tssue and they hatch in about 4 days
In warm weather the cycle from egg to adult is about 16 days. The
insect tends to hide in the leaf sheaths or under the leaves. Some
species pupate in the soil.

Identification

Few of these insects exceed 2mm in length and nearly all of the 5,000 or
more species are black, brown or yellow. Signs of damage to plants is
usually the first evidence of their presence, although a keen observer
might detect s deposit of tiny black specks on the plant leaves. Arising
from feeding. the insects leave white or silvery patches and streaks on
leaves, fruit and pods. Citrus thrips causes greéy or brown blemishes
around the stem and navel ends of ripe fruit. Heavy infestation on beans
causes a roughened silvery texture on the pod. Onion thrips gives a
silvery appearance to the leaves of many vegetables. The leaves of
Erapes become silvery and the fruit may be scarred brownish red.

RECOMMENDED REMEDIES

Remedies specifically recommended in the literature are: Ash (A2 i,
21)iClayete, (A107,iv, v): Glues (A13); Hens ete. (A 16); Manure etc,
(A17 iiiy; Muleh (A19 i, ik Ol (A21 i) — see warning, Soap
solutions (A251, ii, ii1); Water (A31 i); Onion (B 1.1); Tobacco (B
LT — see warning: and Various insects (C17 iii).

P T permang: (A22) should be worth trying and, in
addition, any of the Plant Mixtures (B3) and Insecticidal plants (B5)
shqu]d be tested, particularly strong sprays from Pyrethrum (B 1.6),
Rain tree (B 2.19), Cork bush (B 2.20) and Tephrosia (B 2.26).

Spray plantsin blossomin the evening lo avoid killing off bees and
other useful insects,

The effectiveness of Oils (A21) should be investi
. ectivenes [ & stigated, particularly
light, water-mixable mineral oils, 8 3

Adultthrips can be trapped by hanging blue or yellow sticky boards

Jiihe nursery or garden. A light oo, itz of ¢l nan Fests — Tip ar twig wliery

hphn: of glues.
HEns can clear pupa from the soil of e | |

| um!]ll'll(llrt'l'\ and higuid tobieco or e -.;I can b

S Any of the measures mentioned for aphid

i il to control thops, though thin I-I ._.>.I-|1|1-; il .I_.|..l_.. the
Muu: of their tendency 1o hide in bud nll Teaf s : r'. uit to Ir-:-.u
Ahele ees in shits in the plant leaves, §p ey i .nfi w0 lay
pmxes, however, has been recomimended : hmefsulphur
S e effectiveness of repellunts (B6 vet unknown but routine

:m-aying swith repelliants may have pol
(Checks

ISinee thrips feed on aphids and on their ow
‘eradicated entirely but a certain level of dag
Siiry 10 maintain the pestpredator
insects, gning to the extreme of tryn
parﬁcu]ar species often recoils in the
jnsects. Some species favour partic
heauseful way of containing the problem
MIPOR TWIG WILTERS: (ANOPLOCNEMIS CURVIPES)
'H st planis

" Beans, brinjals, cucurbits, granadillas, g
‘girden plants. Tip wilters are a major |
Damage

“These bugs suck sap from stems, leaves, po

“of a wide variety of plants causing them [0 ie back
Lifecycle
NAver 200 species of tip wilter have been recorded 2g2s are e e

“BVlindrical and barrel-shaped. deposited in rows of about 15 on the
§ of young or healthy plants. They hatch in about 14 days and.
Shield bugs, the nymphs moult S times in the process of becoming
113 Two to four generations can be produced per year

adults are usually large, 25mm long, angular. usually pale grey
ﬁa-l'k brown, cIonL'zallml bugs which exude an unpleasant odour
i handled roughly. They are winged and. 1
it legs of the male are enlarged
RECOMMENDED REMEDIES

Adults: remedies specifically recommended in the literature &€
llﬁiﬂbﬂicm (A4 i): Clay etc. (A10 ii); Hand picking I'M"‘_“'(. -
’ 'nll!ﬁe large beetles can often be caught innets: |ri|:t'I:||Z'.- L'|t\..ll .(:p'
Bseof coloured traps: Beetles (C4) and light traps: Yarious nsee 1s{C17
Ay prove useful.

n most species, the



WHITEFLY

* Also worth trying are any of the wnsecticidal plants mentioned i, jy

- particularly sprays from Pyrethrum (B 1.6), Tobacco (15 )

Lantana (B 2.15), the Rain tree (B 2.19), Cork bush (B 2.20) 4,
Tephrosia (B 2.26).

Nothing appears (0 be known concerming the effectivencs
Repellants (Bo).
Eggs on the leaf: Ash (A2 1, ix, x, xi): Clay ete. (A0, vi; Hal
picking (ALS {13 Oil-minerl (A21 D:any of the insecticides listed i,
B6 particularly those * mentioned previously for controlling the adulrs
Nymphs on leaves: Ash (A2 ix. xi); Clay ete (A10 0,10, v}, Hens ot
(A16) any of the insecticides listed in B6 particularly those
mentioned previously for controlling the adults

Checls

Enstire an adequate habitat for bird life that predate on the beetles and
that there 15 3 wide vanety of insects to predate on the eeos and
nymphs. Tree, hedge and plant barriers will often prevent the beetles
from flymg into the figld. For the same reason intercropped or mixed
cropped plunts suffer less.

WHITEFLY: (ALEYRODIDAE)
Huost plants
Whiteflies favour beans. brinjals. cotton, crucifers, cucurbits, okra,
poiatoes; pumpkin, oranges, sunflowers, tobacco and tomatoes.
Damage
The nymphs suck the sap causing yellowing of the leaves which
weakens the plant. In the case of severe infestations the leaves may
dry and drop off.
Life cvele
The fe!:n:ﬁc generally lays the oval white eggs in a circle on the
underside of tender young leaves. Each egg s attached to the leaf by
a short stalk: These hatch into flattened oval nymphs that can creep
about at ﬁrsl_ but once a feeding site is found, they lose their le g5 and
become static. The nymph moults 3 times and then becomes a pupa
before tuming intoan adult.
Identification
The adults are very small, white, winged inseets which are often
rl_us_.tcrcd togetheron the plant. They can be seen easily by eye usually
hiding on the un_dersidc of plant leaves. The whiteflies will dart away
when the plant is shaken, The nymphs appear as minute yellow dots
among the adults,
RECOMMENDED REMEDIES

Planting African maﬁgolds. apple of Peru, nasturtiums or rhubarb
nextto o fiear susceptible plants is said 1o deter whitefly.
Mint and pigeon pea are useful decoy or trap crops.

Remedies specifically recomm
nn
hoed m the Kiter

X ais Clay ete, (ALO 0, v, vi: Gl

: e are: Ady (A2
ol (A1 . A1) Hand picking (A 15
pECAZTL 1, 1, i — see warning, Potg K

BRIEOA 23'0); Soup (A25 1, iy W _..u-lulu-l..l-;.:Iu;..u!_v,,u.‘!-_- (A2Z);
(B 1.4); Tomato (B 1.12): Rhuibarb (B | 19, '.I:h_'l‘li‘ | ]l_'f_!nlh
Lippia (B 2.17); Whitefly (C15), Hackack (B.2.4),

Tobaceo his been applied successfull
spray. (with soap added)

Giood results have been obtained locally ith Tephrosia (B 2.2¢
Butany of the insecticidal plants mentioned iy BS, pantic uh‘rl\ 5 -'.r--”
from Pyrethrum (B 1.6), Tobacco (B 1.17), e Rain tree (B : |l:.
Cork bush (B 2.20) and Tephrosia (B 2.26) should be worth rch-.nn--.

Spray particularly on the underside of plant leaves T

Nothing appears o be known concerning the
repellunts (B6) -

Checks

The little whitefly 1s windbome and has a strong preference for
cértain plants particularly tomato, mint and beans, therefore barriers
dnd trap cropping are good methods of controlling them They prefer
humid, windless corners, nurseries and so on. Many small and large
insects predate on them and the presence of a varied insect life should
be éncouraged. Check the soil for phosphonus deficis

WHITE GRUB: (SCARABAEIDAE)

Haost plants
The grubs feed on roots of many plants. Attacks on cotton, crucifers,
groundnuts, maize, proted, tobacco, tomatoes and grass roots have

hatl
DOth a8 & dust and as g

effectiveness of

“been recorded. The adult beetle of a large species called Eulipida

Mashana has a preference for the leaves of Julbernandia globiflara
and Brachystegia spiciformis trees.

Damage :
The mast damage is done between February and April. The plants wilt
iind die as the roots are eaten. At the end of the rins the grubs ha\'_: 4
tendency 1o cut through the main anchor roots of maize plants causing
themito dislodge. The adult beetle rests in the ugil during the day and
eerges ar night to feed on plant leaves, making nn-ggl:u holes: Inthe
case of heavy infestations, whole plants may be defoliated.

Life cycle

"Thewhite grubis the larval stage of the
underground feeding on humus and plant roots.
30“601585_5 in the sail usually in November or bt
i‘:‘ﬁ‘l’)’ grown by early winterand penetrates more d:eply. mtf\‘l l-:hh:h
dsthedry season advances, It then constricts an c‘mlwn.wli in : o
{Opupate and the adult beetle emerges with the It soakingrain:
WholE life cycle takes about one year 1o complete

Scarab “chafer’ beetle. It Tives
The adult beetle lays
December. The grub

Cammen Pasti— Whitkg




“;d';::rﬁu;a:::'urg:. fleshy, C-shaped msect with i brawn head, thy
pairs of forelegs and blucish hindparts. Itis often seen when digging
into heaps of manire, CoMpost of humus-rich ground

Adults are light to dark brown chafer beetles

RECOMMENDED REMEDIES

This insect is o classic example of a creatun: becoming o pest when it
mmain source of food in the grub stage, soil orgamie matter and decom
meQMumwﬂm farming/gandening scrivitics
Further loss of the favounte food of the adult f,uh,mu‘nl Mashona

iformis and Julbernisrdia globifloraleaves, has resulicd
?ﬁfﬁi&lﬂmliﬂ)‘ l clearing all trees fromarable linds, Los:
of bird and small animal life which predate on the beetle has also
contributed substantially.

Theinmcluumu:u:lpmiculnr!y by buried organic matter and less
50 ic amendments applied to the soil surfuce. This is another
&%ﬂm 2e10 0T mir::rml tillage techniques — not turning-in
residues but leaving compost, mantres and crop residues on the surface

However, in the case of heavily-infested ground (presumably
becsuse of heavy amounts of organic matter bunied previously).
wrning the soil 1o expose the grubsand then hand picking them might
be the most practical solution.

Beetle: the beetles are large, hard-shelled and hide underground during
the day. Nevertheless this is perhaps the most vulnerable stage of the
insect as it can be readily caught at might by hight traps: Vanous insects
(C17). Hens ete. (A16) are useful for digging them out during the day.
Eggs: during the egg laying period November—December Hens etc.
{A16) can easily dig the eggs from the soil. In addition spray the
following well into the soil: Pyrethrom (B 1.6), Tobacco (B 1.17), the
Rain tree (B 2.19), Cork bush (B 2.20) and Tephrosia (B 2.26).
Grubs: remedies specifically recommended in the literature for
grubs are: Hens etc. (A16); Garlic (B 1.2); Tomato (B 1.12); Syringa
(B 1.15) and Mexican poppy (B 2.5). A strong mixture of Pyrethrum
and Tephrosia should be tried if all else fails,

_ The grubs are large, hardy and protected by the soil in which they
!ude. ‘They are most vulnerable in summer as they bury more decply
into the soil as the winter advances,

Checks

Ensure sufficient soil humus, particularty old root systemns such as can
be encouraged by zero or minimum disturbance (tillage) of the soil. Arc
there enough Brachystegia spiciformis and Julbernardia globiflor trees
.m_‘h‘ vicinity 1o attract the Mashona beetle and to act as wind breaks”?
Encourage the return of birds particularly and tolerate a certain level of

activity of predatory small animals such as mol Abetion
mong S G o s moles, rats, hedgehogs,

i

lpiseclses

f—
BACTERIA i

Wpl‘am.\
“The leaves, fruits, stems and roots of i wids

1 '[‘ﬁllp‘willg hiave been mentioned in local e
S Bacterial blight: beans, powtoes, tomutoes
S Bacterial canker: npricots, cherries pedches
N ig%{pﬂuhpm' almonds, apricots, cherries mangoes, peaches, plums
“Beans, crucifers, lettuces, peppers, tomatoes : :
Common scab! potaioes
W" gall: apricots, osters, cherries, peaches, plums, chrysanthe-
UMY, FOSEs. '
& £
jeteria cause browning and yellowing of the leaves, stems and fruit
lants, with rotting of the affected pans for example, blight, canker
wlﬂlﬂcﬂﬂl-‘-pﬂl,fllhi.‘l'hilL‘I{‘rl.i..:'[I.iL'F.Thi.‘ria--lw,,\.T::mf-fl_‘:regample_
n potato scab and crown gall

viriety of [-],lul’. The

+ plums, tomatoes

fe cycle

B ria are minute organisms whose cells remain separate or may jomn
m{"w microscopic groups or strands, They cannot be seen by the naked
gye, Parasitic plant bacteria obtain their food from the host plant and
thereby weaken it. Most bacteria reproduce by a cell dividing into two
parts but a few kinds reproduce by a parent cell producing s new cell:
Some types of bacteria live in the soil while others live on the aboves
ground parts of plants. Soil-borne bacteria can be spread by surface
water (erosion) or simply by soil being splashed up on (o plant leaves by
mindrops or irrigation sprays, Infected soil may bcrnmﬁ&wnc‘ln
plice 1o unother when filling seed boxes. transplanting. or by carrying
itabouton dirty boots, tools. and soon, Bactenaliving ahove pnmdm
be ransmitted by wind, insects and infected tools and plant material.

Wdentification .
‘ presence of bacterial attack can be wentified through the dgull_lfl_-
‘?_l health of the plant. taking into account the absence of insect
ge and the presence of unsightly blemishes on plant parls of
abnormal growths.
RECOMMENDED REMEDIES .
Bicterisl diseases cun be best prevented by growing h_cailh)‘ M
Pant I: Section | Reinstate Soil Fernlity), by rotations (Part I
sﬂ."ﬂm} 3 Re-introduce Plant Dy versity) and by hygene and wiber
m h“*bﬂmlry practices (Part [: Supportive Strategles)

I Serious infections are ullowed to build up y mﬂ{' T . I:
10-leave the land fallow for long periods | 5-107 yesiae
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Mulehing will help to mimmise the spread of diseases by prey, "y
their transmission through soil splash, For the same reason, surfi
imigation is better than overhead imigation.

Ensure that imigation water is free from diseases and has not been
contaminated by diseased plants, .

[ Windbreaks will minimise the spread by reducing the ability of « ind
carry the disease. .

- Atreatment of seed to prevent the spread of diseases is given in Py,

IVAL

Supplementary treatmients : _
'I'hesewpplmntm'yrrmureshuvebeennwmg_:ncq_u:|l|cruc:.:rm. for
the control of bacterial diseases: Ash (A2 viii, xii): Buming (A9)
Compost (A12§, if); Manure etc (A17 i, ii); Sun (A29 i) Water A3l
W) Garlic (B 1.2); Chilli (B 1.4): Tomato (B 1. 12): Goat weed (B 2.2y
Regular routing spraying with compost extract, manure and urine
mixes are considered t© be among the most effective all-round supple
mentary medsures. resulting in removal or suppression of the disease,
increased plant health and greater resistance to other diseases,

Checks

Check garden hygiene, and the use of resistant plants, time of
planting, and plant spacing to minimise the spread of bacterial
diseases. Check mulch quantity and use of windbreaks. Scout often
and apply the supplementary treatments as necessary.

FUNGI

Host plants

Thelwm.l‘mits.slemsundromsofmostplams. including grasses. The
following have been recorded on crops locally,

Alternaria: apples, camols, citrus, cotton, onion, pears, tobacco.
Anthracnose: avocados, beans; coffee, SHApes, guavas, mangoes,
cucurbits, tomatoes. sorghum, tobaceo, roses.

Boirytis Rot: grapes, eroundnuts, Euavas, strawberries, tomaroes,
Common Seak: Potatoes.

Crown Rot: carmations, groundnuts, onions,
Damping of: {seedlings) beans
Peas. groundnuts, tomatges,

Fusarium Blight & Ror-
sorghum, tomatoes,

Early & Lare Blight: potatoes, tomatoes,
Leaf curl: deciduous fruigs.
Leaf Spoirs (Seproria & Cercaspora): coffee,
uts, lettuces, maize, Pears, spinach, sorgh
!'—fowdery & Downy Mildey:
Ciduous fruj, £rapes, m
plums, sorghum, sunf]

15

» Cotton, crucifers, cucurbits, carrots,

beans, cabbages, camations, onions, potatoes,

cotton, granadillas, ground-
um, sunflowers, tomatoes.

apples, apricots, erucifers, cucurhits, de-
ANROES, onions, peaches, pears, peas, peppers,
OWETS, tomatoes; vines, und miny other garden

deciduous fruit

L -
Koot Ror: avocado, citrys, pitrsley
gl

Rot(fruit):apples, cims, decidyony fruits, peaches. |
RESES0pricots, beans, coffee, oy urbit miize
miller, peaches. plums, sorghum inflower, and miany other .\r.:‘rdru
plants.

s'lmbgapp!c\\.clll'llx.lf\‘L|LI|:<|u-.r|-||| pears

i lI_!'hllln_ o,

A und other frarden

ears, plums, vines
deciduony Fruit,

Pecans, bean «cucurhits
Stauts: barley. millet, sorghym wheat

Damage

Vel‘.‘l miny fung.‘lf diseases atrac K all Pans of plants with loss

appearance of the produce, declining yields or loss of tf
plints are susceptible to fungal diseqs

it Most

£5 0f one type of another, each

‘type of fungus having 4 specific range of host plants,

\Life cycle

‘Fungiare organisms which obtain their nutrients by dra
‘from other plants. Fungal diseases are transmitted mainly by « 5
‘Which may be carried to new sites by wind, water, soil. insec s, birds,

animals and by man via his tools and activities. Many fun
moist conditions.

wing them

Identification

Fungican often be seen as moulds on the surfaces of fruit and leaves
El.lfl'nayalsoappcarus black or brown spots and blemishes on leaves.
growing tips, blossoms and fruit, the fruit eventually rotting. Root rot
can be identified by inspecting part of the root system when a plant
wilts without any apparent cause.

RECOMMENDED REMEDIES

Fungal diseases can be prevented best by growing healthy Jpl.-m:\
WPart I: Section | Reinstate Soil Fertility), by rotations (Part I:
Section 3 Re-introduce Plant [ diversiry) and by h)'gu..-nc and other
890d husbandry practices (Part I: Supportive Sl'rruh'_uu-n. s
. Mulching will help to minimise the spread of diseases by prevent-
ing their transmission through soil splash. e
Take Care not to apply a greater amount of irrigation \.Nh|r.i :'1
MIECessary. When overhead irrigation is being -'lPP“Cq‘ ‘jpl;‘!;
Tequired amount of water in frequent small doses to avoid the led
being wet for long periods. i e
Surface irrigation (including drip) is better .‘h""’“‘ .: S
Overhead irrigation wets the leaves ;.un.i [hrrct.\:\.Llrt..l::-“;thi" Vi
Environmen; for spore development. Timing the ||rzg..|lu rh s
P_'ﬂnt_s do not remain wet overnight will I1rl|.1 10 CUIII.IIII]'[ \Ll:m e
Ensure that irrigation water is free from diseases and ha:
Contaminated by diseased plants, T R
Select well-drained lands for planting particularl




1 otherwise grow the plants on g
.-: preducing the ability of wind i,

mpl.mmgd vaneties of the
4, or to stagger the planting dates — y
time, plant the seed moving along the
“and choosing the right plant for the
i mlﬁm“d perennial crops
5 per cent cluy.
de 15 given in Part

L inthe literature: Ash(A2 viii,
ical (A4 ii); Bordeaux mixture (A5):
Compost(A 121.11): Manure etc.

~Q S Lt

edd Wilt: chrysanthemums, duhilins, tomaroes

d stems of plants may become g
{ _ L ol i
; Ih?:ElS :md‘nummll uptike with I:fr:fdy zllddmm
 Fruit may ripen unevenly and be deformed : blem-

i and fn'mgi. VITUSES cannot reprodisce themselves
P_y causing the cells of the host plant to produce new
virus. In doing so, the yinus Produces toxic symploms
tand depletes it of nitrogen compounds, Plant vii)ruae g
smitted from one plant to another by sucking inmt:
above the ground but can also be spre :

ad by grafting,
pollen, and via infected cutting and pru g

ning tools.

[ nitrogen compounds by the virus may result in the
loms being a yellowing of the leaves as in mosaic or maize

5. But toxic effects caused by the presence of the virus
up first, in which case brown spots may be seen on the
‘example, tomato spotted wilt.

\ENDED REMEDIES

are extremely difficult to control once they are present.
nfections are allowed to build up it may be necessary
d fallow for long periods (5-10 years).
be prevented best by growing healthy plants (Part [:
e"ium;e Soil Fertility), by rotations (Part I: Section 3 Re-
Diversity) and by hygiene and other good husbandry
¥ Supportive Strategies): including the use of virus-
id seeds.
lition the numberof sucking insects such as aphids, leafhoppers,
h tip wilters. thrips and whitefly should be kept strictly under
it eliminated entirely); and their movement restricted by

s of viruses carried within the soil by nematodes and fungi,
1o ensure a well-balanced soil-life pnpulauqn by
disturbance, compost additions, mulching and rotations.

v treatments : '
supplementary measures have been mcnu‘onad in the
control of viral diseases: Ash (A2 viii); Buming
(A12 i, ii); Manure etc. (A17 iii); Milk (AI8 5, i0):
3 Oil-mineral-paraffins (A21 1. ii); Chilli (B 1:4)
: Asthma weed (B 2.12); Wild tobacco (B 2.22);

spraying with compost extract, manure and urine
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—__ |'.\$52
> er Pests and Dise

ith wsh, milk or any of (1,

rﬁi“ﬂg (1] respongd 1l e st grives ol Lk
should be remove | :iillll o ereforenea fo the

ases

g - treatmenys i : .
egoing text. In addition, reference s mentioned in Par 111 for pests not covered:

S Tor apecific diseases are given,

optimal condition, the

ant to the prevalen

ity in the form of

diseusec through

spacing. Check mulch
dapply the supplemen-

{ burn badly-infected plants.

an Bean): B 2.21,
impkin): B 4.6.
[ ce): B 2.2,

-vil; Al8iv; B 2.1; C5,
eral): C3.
B1.5: B 1.15; B'2:5; B 2.18.
Hworm: AI81; B 1.1: B 1.12; B

Eggs ( eneral ); b, Bl A LD v ATS v AT et

A3l i.gii. VAT AV, vi ALS i A2 i

False codling moth: B 2.

False witeworm; €83,

Fleas: A21v; B 1.17; B222,B224B235. B4

o eneral): A 17i5,A21 B L1ZIB 114:B116;

prics o B 2213 B 223 B2.05: B 4.2: C%; C17ii.
ligs (house): B 1.2,B22: o,

Flies (vinegar): B 2.2,

Gnats: C17 iii.

Grubs (general): B 1.2; B 1.12: B 1.15; B 2.5: C7.

Hares: A17 vi; C13 iy,

Head lice: B 2.3,

Hoppers (general): B1.15.

Larvae (general): A7 i, iii; A10 i-v; A2] i-iil: A31

i-iii; B 1.12; B 2.10; B 4.2.

Larvae (leaf-eating): B 2.14.

Leaf hoppers B 1.6: B 2.4: C17 iii.

Leaf miner; A2511; B 1.17: B 2,15; B 2.26: C10.

Lice: B2.24: B4.13.

Locusts: A20.

Maggots (general): B 1.18; B 1.19: B2.23: B2.25.

Maggots (onion): B 1.4; B 3.1-3.4.

Mealy bugs: A17 iii.

Melon worm: B 2.6; B 2.16.

Mice: B 1.1; B L.2; CI3. "

Mites(general): AlOvi; A17iii: B 1.12:B2.24:B 3.6

Mites (on chickens): B 4.1

Moles: A20; B 1.1; B 1.2;B 1.15; B2.24. _

Mosquitoes: A21 vi B 1.2; B 118 B 210 B 2.13;

B2:23;B225:B4.2

Moths (general): A19; C3; C12.

Peach borer: B 1.2

Potato moth: B 1.18; B 2.23,

Psyllids: A25; A17 xi.

Rais: B4.13; Cl13.

Rabbits: A17 vi; C13 v

Rodents (zeneral): B 116,

Root maggots: A2 iii.

Secdbed pests (general): B 2.23,
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Diher Posiz and Di

Soft-bodied insects (general): AZi: B LI4:B LI9.
Shield bugs: B 2.26.

Squash bug: A7 iv; Al0ix; AISii; B 1.3 Cl4
Stemborers (general): B 1.15; B 218,

Ticks: A21 v: B 1.1: B L.2: B 1.IT: B2.22.
Tomato flv: B 1.1,

Tomato hornworm: A5 i; B 1.12; B2.21.

Wild pig: C16.

Weevils (banana): C2.

Weevils (general); A2iv-vit B 1. 15; B 1.16,B2.5;
B4.3,CI7.

Weevils (mauize): B 2.2

DISEASES
Anthracnose: B 2,24,
Apple scab: A17 iii.
Apple mildew: A17 iii.
Bacterial wilt: B 1.12.
Bean rust: B 1.2
Black spol: AS,
Botrytis: A22: A28,

Brown patch: B 2.24
Canker: A0 viii

Club root: A2 il A0 x; B 119

Coffee berry disease: B 2.25

Damping off: A29 i, A3 ;B 1.1, B 224
Downy mildew: A5, A7 iii.

Gooseberry mildew: A1T i,

Late blight: AI2, B 1.1, B 1.20; B 2.25,

Leaf curl virus: AS; AI12;B 1IT; B 222
Leafspot: B LI, B 1.5;B L1 B 1,16

Mildew (generil): A2 x: A3, A8 AI2: AL7
AlB il A22; A29: B 1.2; B 1.19: B 2.25
Mosaic virus: AIB Q.

Powdery mildew: AS5: A8: A12; A17 0, iii; A28 |
|

Rice blast fungus: B 1.11

Rootror: B 2.24,

Rustss A3 ASI AR ANT i A28; B 1.5:B 1.17:

Scab: A17 il B 1.2.
Tomato blight: A5; AS: A17iii; B 1.2.
Vine powdery mildew: A17 iii.

PART |||

REMEDIES FOR PROTECTING
FIELD CROPS




-.-__—_—Q
A Miscellaneous Substances and Methods

R——

Where Spraying equipment is not
fiquid can be Micked on 1o the pl

Brusshes, brooms or brushes mad !‘|
Al AROMATIC PLANT:

Materials
Leavesof any strongly-smelling |
fntiann, khaki weed, tomato or any

- SpIrostacnys

to he particular

afncana

Targets
Any insect.

Methods

Make up a spray from the leas
smelling plants either using | plint
more together. The strong smell
Garlic, chilli and onion spray
particularly.

The plant material is dried
mixed with boiling water and a
before spraying. Recommended
20-500g per litre of water.

e fumnel of
ill stalk borer. Dusting

ashes of combretum
» africana are said to

sshoppers

{ Spread ashes lhm ly around plants or seed

beds to deter sonl pests: cutworms, e

ae and so on; preferably ina [50-
vide trench 20-50mm deep 1o deter
and snails. The ash of combretum

Frequency

Spray just before peak infestation 1s exg
garly summer and repeat as often as necessary
depending on the number of pests evident that
year. More applications will be needed d e and other crucifers and cover lightly

rain as the substance will be washed off the plants with soil as a pro ainst cabbage rool,
fly maggots and club root.

Warning < ;
ng iv Spread over the soil surface as a mulch to

the planting holes
ead around the roots of radish. onions,

Some crops are damaged by juice from e control nematodes and weevils.

plants, therefore watch out for signs of damage Incorporate into the soil during planting of
{usually deformed leaf growth), try to identify the any plants including in forestry nurscries 10
pml_}lum plant and leave it out in future: or simply i‘-r‘-nlc\'t seedlings against termite aftack. This
#void using it on that type of crop reatment has been found to protect sweet
A2 ASH potato from the sweet potato weevil.

: vi  Heap ashes around the base of tree trunks 1o
Tarpets prevent them from termite attick
Soft-bodied insects including aphids, birds, cabbage vii  Ashes mixed with compost und dug info the
oot fly, caterpillars, cutworms, grasshoppers. €225, soil can control sweevils and nemitodes and
larvae, nematodes, potato moths, pupae, root mag greatly improve soil fertility
gots, slugs. snails. squash bugs. stalk borer, [emLEs. vili  Dip cuttings into ashes mixed in waler o
weevils and insects in general; diseases with mildew reduce diseases and increase the percentage
and club root being specified; and other pests take.

&3

4 = e
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with wood ash mixed with soapy
d/or lime as a genenl insecticide.
mixture of 1 heaped table-
ash stirred vigorously into |
water, leave ovemight, strain to
mix with I cup of sour milk
fwater. This trearment has
been found effective agaiost mildew — se
also milk treatmengs— and a range of pests
o et
ixed in lime sprays is said to
Increase its patency against cermain insects
likesquishbugs. Allow mixture tostand for
*i w&-’ﬂmﬁmrﬂmm and water for 24
; & 52 pmsi"ﬂs wmc i
Agind fungal and bocterl discses,
MMin ashes mixed with warer or
L “‘Hﬂiw or leaves of any strongly
}mm“ﬂﬁﬂﬂtuwmlad@
boen from eating the sced (Maize seed hag
Been ideatified). Test the effect of new
aromatic plant matcrial on germinaticn us-
e mall quanities of seed before using it
254 general treatment; some strong-smiell
178 plantscan affectthe viablity of seed.

i

1Ot use coal ash,
The mi
. _rmlllty Ii;}r.:. ﬁ:om Spirostachys. africang
e touch skmorcnterlhceyes Proy
. fmmﬂwdmlmdashes R

A3: BAKING OR WASH N - ¢

Materials
Baking soda or washing sodu,

ater and
Targets
Fungal diseases (mildew and st ;00
ticularly) and scale. e
Method
Spray with & mix of 100g of bakin.e

: . U1 Wikt
socka with 50g of soft soap. Dilure S
waler or more, :

Frequency

Sm;r onlyence preferibly or leave o oo .
possible (several months) between applic .,. e
Warning

Hse!rmncdiz!:e[ybutncvcrdurmg very hot weath

: Vk:)‘:;ispmymgthclca\-cs and flowers as the
IS Known todamage plant tissue. For the contro of

stile it tree
: ,sp:;yonm fruit trees when they are dorman

A4 siotocica; CONTROLS

Materialy

;n;:ﬁ&nfthods detiled in Part | should be

reﬁmn:‘:c.Awmmm atthe end of Part [ for quick

s }:Ia.rt&umcultumlmuthuds.smnumn
Ogical controls can be applied as [ollows

Targers . E

Insects in general,

Methods

' Spray witha m;
the pest i AMmIXture mide up ofa handful of
'limgf%h_A;d e and mixed into 10
for 12-24 houry. alittle liquid soap. L eave
have been found 1o Of the same species
this way. The insect AIECrops treated in
sieving the liquid m:‘f‘”‘fﬁminin g alfter
l!l?% {jars, tins ey in lefy IR Open contain-

This (mam.'e“ +

t 15- ¥ iy
nnn}*:onnwmhq 10 be effective on
saw fly, slugs ypg- i
successful on g el var

o
odt

al > L
R ——

of the insects which are showing signs of
distress fromanaturil disease, T his p: einds
thedisease 1o the healthy msecets of the s
spgcic.\, or even o other species

i Control the humidity by altering the spacing

i distance between plants. Cloge spucing dis-
cournges red spider mite while wide spac
ing discourages fungal and other diseases.

Frequency
Treatment 1 may have to be applied several times,
ieularly during the rains. Treatment i1 nor

mally need only be applied once but monitor the
rate of spread of the disease and assist it with
further spraying if necessary

Warning

Wear plastic or rubber gloves as certain insects
contain harmful substances, for example, blister
beetles.

AB5. BORDEAUX MIXTURE (SEE
WARNING)

Targets

Fungi: powdery mildew, downy mildew, tomato
and potato blight,

black spot on beans, leaf curl on peaches, rust and
a5 a general fungicide

Method

Mix 90g of blue copper sulphate with 4.5 litres of
water in a non-metallic container. In another non-
metallic container, mix 125g of slaked lime (build-
er's lime) with 4.5 litres of water. Stir and make
‘sure the lime is well dissolved: Mix the two solu-
tions and stir well. Test the mixture by putting an
old nail in it for 30 seconds. If it turns blue there 1s
not enough lime in the mixture or the lime is not
sufficiently dissolved in the water. Allow the lime
tosoak Im{gcr. otherwise the mixture will burn the
leaves. Use the mixture immediately.

Frequency
Apply twice at 7-
sary,
Warning
Do not use regularly in the same place as it kills
miany heneficial fungt and pest predators s well.

day intervals but only if neces-

A5, Ab, A7

St me plants ure sensitive 1w copperand sulphur so
|.-.~| first if uncertain. At high concentrations the
msture 15 toxc o sml Organisms, msects, p'llulh,
ammals and humans;

Ab: BRUSHING

Muaterialy
A suff brush

Fargers
Crawling insects and swarms.

Methods

i Swarms of beetles and caterpillars can be
swept into piles with a stff broom and
destroyed

i Insects, larvae and eggs can be swept from
leaves, branches and trunks of fruit trees
with a suff brush.

Frequency

Carry out as frequently as necessary

Warning

Protect the eyes (wear dark glasses) from falling
dirt, insects and so on. Some insects can seriously

injure the eyes.
A7 : BUILDER'S LIME (SEE WARNING)

Materials
Builder's lime (quicklime). which is called slaked
lime after water has been added.

Target
Eggs, larvae, slugs and snails. and squash bugs,

Method
I Dust over nursery floors, or where there is

no plant material, to kill slugs and snails.
Brush freshly-mixed lime and water on ©
the hardened bark of mature trees to kill
egas and larvae on the runk. Old bark under
which insect larvae and eggs can be hiding
should be scraped off first with i wire brush.
Spray lime and water mixures onio fender
plant parts (leavesetc.) only afterit hasbeen
allowed to stand for a few diys until the heat
of hydration has worn off — see also Hars

i

deaux mixture.
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.ﬂﬁwwmﬂ-muawimm
the comistency of thin soop, allow to stand
mm-mmmﬁhbug,

; i may neediobe repeated every time the
 slug and snail population increases. Treatment ii

~ canbeapplied onee only in winter but should be re-

- uppliedevery few months during the rainy season
Warming

Do not allow builder's lime-dust onto the sk or
‘it the eyes as ft bums on contict with moisture.
Do notapply as adist to tender plant parts such as
Teaves for the same reason.

A8 BURGUNDY MIXTURE (SEE
WARNING}
Copper sulphate, washing soda and water,
Targets
Fungal diseases.
Method
Dissolve 200 of <opper sulphate in 9 |
. p in 9 Titres aof
:_m:r. Then dasm_lvc 30g of washing soda in 9
Ires of water. Mix the two and add another 4.5
litres of water. Spray on affected plants,
Frequeency
Use anly once a year at the most.
Warning
Use with even greater caution th rdeal
an Buy x-
ture. Apply fmly 1o dormant fruif tnees or vilscrsﬂiJ 1
M0y Species not in leaf. Some plants are senw
:ve 10 copper and sulphur so test firsy ifuncertain
thax.h cancentrations the mixture is toxic o mii
Organisms, insects; plants. animals and humans,

A9. BURNING [SEE WARNING)
Materialy

Infected plant materis),

Targety

All pests,

Method

Buen a1 affecied plant material w

gy y
with iiflammahle material i ey or miix

& f green.

o=

Frequency

Bumn until all infected muteri) ISrediced |
The ashes will then be safe to use 1o 1, :_-.
und disease control both in the fiel| and ir ;

Wamning

Ensure that the fire does not spread, Gretit o
mentil damage i caused (o the pes pred
ance (see Armyvwarm in Part ih), 1o the <)
arganic matterand soil life), and to (e .m:... 1
(greenhouse effect) by both intentiony 41,1 .,
tentional bush fires. Even smull fires may b ;
hibited m furure should the situation we rser :
small children away from the fire

A10: cLaY, UME AND OTHER
POWDERY MATERIALS

Materials

Any‘ﬁncpowdcr) substance such as clay, crus|
laterite, agricultural lime, flour, chalk. rock dus
and so-on. ;

Targers

Ants. aphids, beetles, canker, caterpillars. codling

MOhS, cutworm, eggs of insects, lar ae (an)

ml?w.ssnle._slugs.snajls. squash bugs, stink bugs.

thrips. tip wilters and whitefly: club roor

Mehods

i Dns! e Hine material onto the leaves, (he
IJ!S?CG {aphids, mites, thrips, whitefly) or
oveﬂ'r;gugs- l0suffocate them. Lime dusicd
_m-‘rmpi:ﬂwmked vYepy well; lime dusted

blacks!ugswnseffecm-c and has

beeu!;mmmdalsofurmmml ling small

n Leaves ¢ :
©an be dusted wig clay and laterite

to

m’::n::;ih:?mnﬂms Aitack by sucking in
wilmrsam‘;m R scale, stink bugs, tip
i - ) but the treatment i« anly

Bt Du:[ ammmu!r;d uﬁ;ﬁ? during the rains,

them from any ip, OHthe plants 1o protec:
ML Ian!s.-jhum Irying 1o crawl up the
i SIS, Cutwarm, beetles

) or
near to the th“l?lng 10 lay egy

iv SP!BY with z mi
rial in water, Add o Powdery mare-
iterial fclay ele.) and

stir thoroughly until the mix is like very thin
soup. Allow to stand for a few mimutes and
then pour the liguid into another conuiner so
leaving uny solids behind. Surin a litthe s ap
10 give o slight froth on the surface Apply
with o watering can (with sprayhead) or splash
an with a large paint brush or bush-broom, Do
not use sprays with fine nozzles as they will
get blocked. Apply duning a dry spell so that
the liquid has time to evaporate and the fine
dry material hardens around the pest. A lime
spray worked well on loopers — see also
dusting i — and flour sprays have worked
well on aphids, mites, whitefly and thrips

¥ Spray with a mixture of 4 cups of flour, half a
cup of sour milk and 20 litres of water w
destroy eggs, larvae and adult aphid, mites,
thrips and whitefly

vi Some old gardening books recommend a
lime-water spray for controlling mites such as
red spider mite. Lime water is the clear water
remaining on top after all the lime itsell has
settled to the bottom of the bucket

¥it Mix clay with fresh cattle manure to form a
paste and paint the mixture on trunks of fruit
trees against codling moths and other pests,
and to seal the fresh cuts on the trees after
pruning.

vili  Fill wounds in trees. including those caused
by cutting out canker, with moistclay rammed
intight (alittle cement. putty or builder’s lime
can be added for durability) and the surface
smoothed over.

15 Wood ashes mixed in lime sprays into a thin
soup is said to increase its potency against
certain insects like squash bugs. Allow mix-
tre to stand for 1-2 days before use,

X Liming acid soil is said to reduce the inci-
dence ::r' cutworm and club root.

Frequency

The treatments are effective for short periods and
must be repeated as often as necessary, depending
mainly on the weather and the presence of insects.
Lime dusts are said to be more effective when
applicd to the plant leaves when they are moist
from rain, irrigation or dew

AllLAIZ

Warning
Freguent use of clay preparations will have no hanm-
ful effect on sonl with low of OFganic matter m it but
clay and other powders may incretse surface crust-
ng on soils in poor condition. Builder's lime can be
uned rmixed with water as a spray and applied after
several days when the hea of hydmtion has wom off:
hut it should never be used as a dust on leaves or they
will be scorched., ;
Application of agnicultural lime willat first benefit
acid soils, particularly if inorganic fertilizers have
been used in past years, but the soils may become
overly alkaline if heavy dusting is repeated too often,
Do not allow lime dust to touch the stems of

"_'l'd]!ilf::\.
A11. COFFEE GROUNDS AND TEA
LEAVES

Matenals

As above, either waste or fresh.
Targets

Insects in general, slugs and snuls

Method

i Spread on the surface of the soil around the
plants to protect plants from slugs and snails,

1 As sprays, fairly strong brews made from

tea leaves and coffee grounds are said 10
have general insecticidal properties.
Frequency
Use as frequently as necessary

Warning
Prolonged use may create acid conditions inthe soil.

A12. compost

Marerials

Well rotted-down compost made with plants and
animal manures,

Tarpers

Most pests and diseases (by giving the plans
preater resistance o artack). Rusts are said not o
respond to compost sprays.

Method
i Spray the plants and soil with a niisture of |

a7




- wedhs Forsmaller smounts put | sock fll of
compost (about 0.5 kg) i 8 20 beve bucket

msch-neaded nutnents 20 help it wthstand
snack and 1o increase yiekd. The looger the
mnx i keft 10 stanyl the stronger and mon:
effective it becomes. The spray should be
wm;mh.&#n

young.
 Increasing the compost level i the sod pro-
et the plant aewmst all pests and discases.

Tarpecs
Anis lld any crawling pe.
nunsery like frot fy larvae ),
caterpillars and 5o on B
Method
i %mfml‘-wdm.nh.‘z-p?. '
tank and smear it wiph .,
barmier ning uround the 11y,,.;
Fold over the 1op of the 1.,/
an overhang (o protect 1h
wished off by rainfal)
I Put 8 wide hand of Trease d;;
wood or metal of purse
crwling pess from reg

AlS5. sanp PICKING
Materiale

Gloves are sometimes advisable .
Target;

Many insects ang chrysalises.
Method

! Large intects
30 be picked oiF 1k ¢
by : picked off

1w Children wcre.i..:
c2ch per day wih

mm@"‘hm_f‘;”

01l 2 500 ;.

Bee rlie
w ﬂf-!. Mcl “‘c"ﬂ'm of ne
seon and “m“ﬂrndrl b

mwm il repeated as often o { hl

mk gloves when dealing

iex. haiey caterpillars or any stinging ins i 2=
A1 6: HENS, BANTAMS AND D JCKS
Mutenials

Hens, bantams or duch
chicken wire and string

Turgets
Almost all insects

Methad
Hens and bantame will
troublesome pests in
cutwonm, grass
q:r'li.'kl)’ to catch flying
will encover the larvas
pests hiding in the <
they also manure th

able pens built tc
@ mobile fence can be t
required area The
be required urgen
10 organise fen
transported to the <it
there, a 3 metre length
each ben, which enabl
the end of the day

Duicks are pamicularly useful for ren
\lug\ and snals

Fﬂ’qur'ﬁ; b

The hens/tantams can be confine
f insects pnor- 1o
d around the foot of fru
throughout summer ¢
ihe sl and the grub from th

ALS, ATT

Warning
Hens und duck

particularty, can do conmderbie
{lings by eating ther or by diggang

darmupe
themup during
40 not alkra them nesr seedbeds. Bantams wsually

15 10 vepetation and a flock which rkt‘t

an be developed simply by get
atamte for *greens

1, however, and shoyld be
12 andlor delicate planty

ocn matenal and msects are
ich damage 10 crops. They

hids. bagrada bugs, binds, caterpillans,
tworm, fruit {] grasshoppens,
and thrips, fungal. bacteral and

Spray with a mixture made up of | shovel fall
of dry cow manure med therooghly mto 10
Itres of water ufier it has been stirred once
for 14 dayy. Clay dust ¢an be sprinkied

7

im0 the bockst o reduce smefls and to add
mnerals. Diluse the rmxmre 3-5 times
T 1g. This fermented dung wales
wifl repel zphids when apphed to plant ksaves
and protect plants from cutworms when
n the soil surface around seodlings
alsn acts as 3 folarmunent when sprayedon
leaves thurs overcoming munent deficiencies
in the plant and thereby increasing the plant’s
resitance o bactenal and fongal disesses
The liquid also-acts s 3 fervilizer when sprayed
on the sl
A shoveifol of fresh dookey momrs mited in
2 bucket of water and left overnight is sad 0
e effecuve as a spray for sphuds, bagrada
bugs and grasshoppern




§i Speay loaves and fit with & mix of | part
bumteowdungto 2 pans watertorepel aphids
and flies (inehuding fruit flies).

it Spry with & mixture of 1 part urine (humin
“oranimal) to | part water to prevent aphid,
‘caterpillars, cutwarm; mealy bugs. mites.
thrips, and for protection against fungal,
bacterial und viral diseases. Spray on a
warm day and use as a preventive measure
Weaker sprays of | part human urine to <4
parts water have been recommended for
fungal diseases: apple scab. apple mildew,
gooseberry mildew, downy mildew, vine
powdery mildew and others.

v Puint a mixture of clay and cattle manure
anto the trunks of fruir trees to protect them
from codiing moths and other pests. Wood
ash ean also be added to this mixture. The
mixtire can be applied to protect fresh cuts
after pruning and 1o repel animals from
cating the bark o browsing on the leaves,

v Paintires trunks with a thick SOUPY mix ture
of fresh dung (of the ahimal 10 be repelled)
stood in water for 3 days

vt Paint tree trunks with a mixture of goat,

:D_“'— Mllrylhmanurc. clay dust and animal

nine at monthly intervals 1o

hares, buck, goats and mbbimm.pc] RRSE

Vil Spray planis with liqud goat manure 1o
repel hares and buck: or hang up bags of
manure obtained from predatory animals

., leats, dogs, lion and so on). g .

Vi

Manum dung and urine i
improves soil ferility an:d:::tn::l:h :l.funll:
_ from many pests and diseases, f
in Spnl}:irl,g With cow urine that has bee
standing for two weeks and diluted with:
pans of water is sajd (o control stalk borer
; ;ﬁymnbl.\'lhccgg,\and new caterpillars),
suking Iaeeds for 24 hours in cow dung
t|"Jm:¢‘d .wnh water is <aid 1o prevent birds
rom digging them up afterwards.
Frequency
Amiyasnﬁma.smquimd.nleprola:lion isneeded

i ’ ; !
oSt in the Winterwhen there js g shortage of green

material in the surmounding hush

Warning

Vegewbles or fruit sprayed with the.
must be washed thoroughly before .,
Undiluted uring wall humlpl.un h-,,.__w
render sail toxic if used 1o ofien

A18: mitk

Materials
Milk, paraffin, soil and water

Turgets

Fungal and viral diseases in cencral o ith bl

mildews, mospic ¥inuses on lomato, tobace,

cane and sorghum being mentioned particuly

Spiden mites. caterpillar eggs on crucifers

buck.

Method

i Sprayevery 10days with a mixture of 1 /i1
of milk to 10-15 litres of water 1o cont
mites. bhights, mildew, mosaic virus and
other fungal and viral diseases on 1 wid
tange of plants, This spray is said 1
control spider mites and Caterpillar egos o
the crucifer family when sprayed even

 weeks, ] h

W Sprays of skimmed milk have been used |

o ;;ﬂ:iwmy v_im] diseases.
owandmheTsI;::::n” hcapcd_tcu\pu!.-ul-l!
s o wg_om};.-'.lyunnlI||r< f
i 201 ermight, StRin o remove sol

EUPOFSourmilk and add 3 litres of

waler, This
tive i This treatmeny has been found effec-
v p: & in controlling mildew,
m’aﬁ;fl: h“;:"mle OF soil, sour milk and
fuundmdeu_.rhuc! Up tree trunks has been
teatment wag m-k from eating the bark. Thi«
et the mix, from E:me for 2-3 weeks. Pro
i, Mg Washed off by heavy
Frrquenc_‘.
Frequencies are
2iven aboye
Wumifrg o %I‘mte

None known.

o 3
; \"e\ra"‘\ ; .+'}' His m‘—b}
0 -
G ,‘_l".-lr"
e
Al19: muLcH
Materials

Dead plant material: crop residues, hay, leaves,
weeds ete, and obacco leaves

Targets
C|,||,wur!ngl‘ilh.~'hl|||pt':\.Vrunrulh\'rllz--. lawn cater

ﬁil!ur. moths, nematodes, slugs and snails, termites
thrips and o wide variety of pests and diseoses

Method

1

Coverthe soil with athick layer of mulch, one

finger deep preferably. The muleh should
gonsistof as wide i vanety of plant material as
possible (dry). To repel tenmites, include ba
nana stems and mixtures of aromanc plants
and weeds such as lantana, Mexican man
gold, gum tree leaves and so on. Mulehes of
aromatic herbs are recommended for protect-
ing plants from attack by cutworm, ground-
beetles, thrips., slugs and snals, Covenng bare
soil with mulch discourages grasshoppers,
moths and certain beetles from laying their
eges in the soil. Building up humus reduces
numbers of harmful nematodes

i A mulch of tobacco leaves ordust will control
cutworm, lawn caterpillars, thrips, slugs and
snails and many other insects; but does not
harm many beneficial ones such as earth-
WOrms.

Frequency

Add to the mulch whenever its depth decreases. It

miy need to be added to about 4-6 Limes per year

Warning

Before applying the mulch, make raised beds or

fidges on any soil prone to waterlogging. Do not

use green plant material on seedbeds otherwise the

humic acids will acidify the soil and inhibit germi-

nation of some seeds.
A20. NOISE AND VIBRATION

f'(lf'g('l’.\
Laeust, birds, moles and wild animals,

Method
Banging on tins and drums has beenused for genera-

45

Al9, 420, A2l

HONS [0 scare pests away from crops
Moles are particulurly sensitive to vibrations in
the soil, They can be driven away by frequent ham-
meringonthe ground, A simple windoillcan be built
withapole amached to one arm. The pole 1s placed so
that it thumps the ground at every tam of the wind-
mill
A noisy radio playing beat music 15 said o keep
awity baboons and other animals from eroplind
Binds can be deterred by putting a few dry beuns
or maize seeds into paper bags and tying the bags 1o
a string line so thit they ratile in the wind

;"H':ﬂh'!lr ¥

Loud continuous banging 15 the most effective
Birds soon get used to infrequent bangs especially
il the interval between bangs is regular; however,

consider your neighbours!

Warning

Constant exposure to loud noises can impar heanng
and upset the nerves; however, i pest control. noise
is unlikely to be used with sufficient volume and
frequency to be a danger.

A21. o1

Marerials
Light grade water-mixable mineral (petroleum)
oil or vegetable cooking oil

Targers

Aphid, caterpillars, fleas, flies. inseet eggs and
larvae, mites, mosquitoes, red spider mile, scale,
thrips and whitefly, viruses (mineral oil from par-
affins) and fungal diseases (rape seed oil)

Method

I Spray withamix of | litre ofordinary vegetable
cookingail with 100g of barsoap{or 100ml of
liquid soap) and 15 litres of water, Stir thor-
oughly to give a cloudy emulsion — see
warning below. Light grade water-mixable
mineral oil can be used as an allemative af
30ml of oil to | litre of witer.

il Spray on vegetable or light mineral oils un-:
diluted — see warning below

i Spray with a solution of sufficient fatty soap
made from vegetable oil 10 give a frothy

9



AR AZBAN
e tothe water,
v Bnih2mlofmineralorvegetable il ontothe
* endofithe maize silk afier it has wilted but
,m-hﬁfnhegmmdcyuﬁinmdcrm
wrotect the cob from insect altick.
v Citrosoilis said to repel eas, flies. masqui-
toes and ticks,

Apply asinfroquently as passible. The treatment is
very cifective.

Warning

Tiike care 1o avoid beneficial predators. Do not
spray vegetable oil (either diluted or ondiluted)
onto leaves untess you have first lested the reac-
tion. Some shiny leaves like matigo and sisal are
nomﬂi'md whereas many others are destroyed by
the il. Avoid spraying on hot days or even shiny
leaves may be scorched. Spray deciduous fruit
mmlg nwinter when they are domant. Light
grade mineral oils'do not appear to harm plant
leaves when the oils have a panaifin base.

A22. POTASSIUM PERMANGANATE
Muaterials

Potassium permanganate and water.

Targess

Aphids. armyworm, caterpi i

] y rpillars, diamond-back
moth, spidermites, whiteﬂy.butn'tismdmildcw:
Method
Dissalve 30g of
litres of water and
for only 24 hours
patassium.
Potassium perman

A ganate dusted i
i s, o bom‘;is‘on toplants js
Frequency

Severl applications may
mun effect,

Potassium permanganate in o
apply asa spray. The effects last
but the spray feeds the soil with

be necessary for max;-

Warn, iy
M“!"f predators. Do pog
quantities otherwise the
from manganese toxiciy

vse regularly or in large
soil and plants will suffer

72

A23: SALT PREPARATIONS

Muteriuls
Salt, vinegar, witter and soup

Targers
Aphids, cabbage worm, caterpillars
and whitefly

Method

i Spruy aphid and whitefly with o mix,
teaspoantul (Smh) of salt to I whie.,
(20ml) of vinegar and mix wil, ’
water. Dissolve half a leaspoon
liquid soap.

n The above mixture without vinegar 1
recommended for use on ,l[!h|i‘]:_ .\.I!.
worm and caterpillars: and a. .

repellant.

e Sprmklen few grains of dry salt on sly
snails. : s

Frequency

.IApply the salt and vinegar spray twice at 5
intervils. Apply.sprinklcd salt as often as neces
sary 16 keep snail population to low numbers

night or during damp cloudy days are the bes

times for hunting slugs and snails.
Warning
Don
OLspray the same area too frequently with salt

soluti i
on5 unless sufficient extra water i |

applied to flush the salt out of the soil_ Apply dr _.

salt even less fi

thesoil t_mb:‘:;?;zal;;zmucm the fertility of
A24 = SMOKE AND 500T

Targets

Caterpillurs,

termites, Ctwort, Toeusts, slugs, snails and

Method
i

s0il around sepd; er on the
3 Cutworms, slugs :‘ﬁs;‘:mf‘;m'ﬂl them from
" Smoke fires in the field h:u
T b
ave minimal effecy other insects

e

3 g o
‘..‘?)
\.'_'{['
_.-—"_'-"_’ =
i Tobacco smoke is effective in repelling
rermites and other insects '
F;gqucﬂr\'

ﬁPT"J" as often as necessury

Warning
Smoke is &n irritant o the eyes and lungs People

who constantly expose themselves to smoke will
be more susceptible to eye and lung infections

A25 . SOAP SOLUTIONS

Materials

Liguid soap of the kind used for washing the dishes

<olid bar soap und eoap powders (modem detergent
sonp powders are not acceptable to the Zimbabwe
Orgunic Producers’ Association). Soft scaps made
from potassium compounds are preferred as they
have been found to be the most effective against
insects and also to add potassium to the plant through
the leaves and the soil.

Targets

Aphids, armoured crickets, armyworm, caterpil-
Jars, leaf miner, mites. psyllids, white fly, small
beetles, slugs, snails and thrips. Some soaps are
said to be effective against certain fungi.

Method

i A spray of half atablespoon (10ml)of liquid
soap in | litre of water has been found
effective for aphids and whitefly.

ii Stronger soap solutions are needed for
stronger insects. The following mixtures
have been found effective: 1 tablespaon
(20ml) of soap powderto | litre of water and
Tg of bar soap to | litre of water, with or
without paraffin added.

iii  Any soapy water left over from washing the
clothes or dishes can be diluted into a suitable
Spray.

v Soap isalso added in small quantities to other
preparationsas it helps the spray fostay on the
leaves and to spread out into a thin coating.

Frequency

Apply as few times as necessary (o control the
insects to low levels. As always, spray selectively
{on the pest only) and avoid killing offthe predators.

A25, AZ6

Warning
The amount of soap needed will depend upon the
soap type and the users should experiment for them-
selves to find the correct mix. Strong scaps such i
modem detergent for washing clothes can scorch
plant leaves because of the caustic soda contained in
them, Consistent use of these soap powders will alsa
damage the fentility of the soil. Wherever possible
use soft soap made from potash as it adds potassium
to the soil. Even sofi soaps can harm plant leaves,
however, ifapplied toa frequently o if the mixtune is
too strong. Young and fleshy leaves (not smooth and
wary) aps the reet ilnmable

A26 :sow

Materials

Ordinary topsoil but not pure sand.

Targets

Maize stalk borer and larvae of fruit fly dnd
cankerworm moths,

Method

i To control maize stalk borer, pick up just
enough dry soil from the ground next (o the
plant to block the central funnel of the plant.
The soil firmly blocks the funnel when it rins
and dries into a hard block during dry spells.
In both cases the borers are smothered. Also,
eggs are laid on the upper leaves of the maize
plants. Borers can be prevented from crawl-
ing down these leaves and penetrating the
stemn by filling the *v" made where the main
upper leaves meet the stem with soil.

il Disturb the soil under fruit trees to enable
poultry and birds to pick up the larvae of
fruit flies and cankerworm moths.

Frequency
Where high infestations of stalk borer are the rule,
use the method as a preventative by applying when
the maize is very small and repeat later on any
plants showing signs of leaf damage. When borer
infestations are not common, apply as early as
possible but to damaged plants only.

Warning

Donot use pure sand forcontrolling stalk boreras the

?3.




A7, AZ8, A2% —
caterpillars can force their way through the voids

Petweenthesand particles andwillnotbe smothered.
Saxd has been proven completely ineffoctive:

A27 :SUGAR

Turgerd

Nt

Method

Dissalve 2kg of sugarinu hucket of waterand pour
ot aver the soil to dehydrate nematodes The
wreatment will kill all pematodes within 24 hours,

The sugar should be flushed out of the soil with
s XTI WHTEr witet 23 HoUrs. This ucamént

is not economically practical for large areas.
Souking seed potatoes insugar water for 24 hours
prionto planting has been used1 nematodes.

Frequency

This: treatment should be carried out bs infre-
quently as possible, and upplied only once on any
soil infested through past poor treatment.

Waming

Many nematodes are beneficial to the soil and keep
each aother in balance. Also, other usefu! soil or-
ganisms will be killed off by this treatment.

A28 sutpHur

Targets
Spider mites. scale, fungi: especi i

. » hungi: especially botrytis,
powdery mildew, and sust on beans and asparagus.
Method
[)‘usl flowers of sulphur on infected parts of plants,
Lime sulphuris sold commercially and consists of |
pant su!_phnr‘ 103 parts lime dissolved in water, Itis
:f:: pnfnan])' to control 'scale in orchards. Sulphur

Sor 5 2 i

e oxxuadd;d toBordeaux mixture when ysed

Frequency

Use rarely and only as a fast reson,

Warning

;:‘pfg :::t;uol!. ;:Inud y fi:lys. Do not use on tender

sm&rﬁ:s sulphur _wnll burn the plants. Gra pes,

p,micu!atly's.c:‘icl:"blm sqn:uh‘c.\ and others are
sitive, Sulphurkills a lor of benefi-

[

[

jal insects and Mero-orgamisms g, 1
oll acidity

A29 . suN

Marerials

Sunshine and polythene sheeting
Targets

Maize stalk borer, weeds and many plant
Method

i The larvae of the stalk borer hibe g

the winter in the stem ol the i s plént
hekilled 0ff by chopping the stover i
tengths and allowing she salks 1o 101, s
dry in the sun while spread onr sy o .
muleh in the field =
Plantdiseases (and weed seeds) can be ki

off by using the heat of the sun while hepe
ing usefl soil micro organisms, and imp;
ing sotl tilth, nutrition, aeration and v,
movement. Ensure that the soil surface
smooth and moist to 60cm (70% of ficld
Sapacity is recommended). Polythene is the;
stretehed firmly over the soil (o exclude ui
spaces. The edges are dug into the soil i
prevent wind from moving it. Leave in plac
for-—6 weeks. This will ensure that ten pera
tures exceeding 37°C will be reached fur
extended periods. The treatment is best car
ried out during: the dry season. Black p
thene sheeting | 1o 1.5mm thick can be |
butelear sheeting s preferable. The shee
Wimﬂsflwomonthscvcnifithas noultravic
let stabiliserin i

Frequency

251;1301?1““? }ONCE & vear only but mspect the
mmumlﬂ]llh!smlkshavchccnlilnmu::lﬂ‘-

; :ﬁniﬂ:-‘um?miiduﬁnglhe winter on
E “"'llf\’u‘.izni:e1:)fd'rr:e;|su:hmhiu:1

Warning
When emdicating mize

Gt siﬂln;l:idkbomr. donot leave
base of the rooted ston near
through the stalk Md |
root system intact 1 impro
infiltration.

dny

Will survive in the
10 the ground. Cut
Vel thus Jeaving the
e the soil and futore

HA‘B_O . VINEGAR

Materials
Vinegar. soap, panure and water

Targels

Aphid;

Method '

Spray with wmixture of 3 tablespoons of vinegar,
4 ablespoons of liquid soap, 2 tablespoons of

Hyuid manure and 10 litres of water o kill off
'll‘-'hide.und boost the plant at the same time

Frequency

Apply s oftenasnecessary, usually 2 or 3 times at
A-day intervals.

Warning

Noditngers known as the amountof acidic vinegar
recommended is too small o damage either the

soil or the crop.

A31. waTER

Targets

Aphids. caterpillars, cggsand larvae, mites, termites,

thrips and whitefly; fungal and bacterial diseases

particularly damping off; any crawling pest i the

nursery.

Method

i Wash insects off with a strong jet of water
by applying the thumb over the end of the
hosepipe or by a suitable size nozzle on a

A30, A3

knapsack spriay. This treatment will also
deter termites by washing away their mud
tunnels and increasing the soil moisture
Wash insects and fungal diseases off (he
leaves, branches and wunks of any plants
with cold water applied with a stff brush
Spray on hot water (40-50°C) over the plant
and leaves 1o control pests. Pour boiling
water over the soil surface or blow steam
through the soil to control diseases, particu-
larly damiping off in nurseries
Dip fruit and seeds briefly in hot water o
remove bactenial and fungnl diseases — see
Part 1V A5 for further details
Stand the legs of nursery tablesm wister, If the
legs of the tables ure made of wood. first paint
them with used engine oil to prevent rot. Add
a lintle ol to the water in the tin (o reduce
evaporation, Five litre oil tins cutin half make
excellent containers for the water.
".J"l'{:l’.'h'h'l'\'
Several applications of i and 11 will be necessary
within a few days of each other.
Warning
Control the force of the waterjetini sothat the insects
are washed off but no harm occurs to the plants. New
shoots are particularly vulnerable to strong jets.
For spraying over plants do not have water af
higher temperatures or the leaves may be humt.




B1,BLL B2

B Plant materials

'GUIDELINES FOR THE USE OF
BOTANICAL SPRAYS
Notall s known concerning the use of vegetation
to control pests, Much hus been forgorten.
Do ot assumne thit the vegetation namied will
“control anly the insects named. Try it on others. It
may have wider application than onginally sup-

The effectiveness of the various plant remedies
w from pm w_pjm‘ sason to season, within
‘season und scconding tothe insecttype and maturity
‘and ge of the plant. The users should carry out their
‘own experiments 10 find the plants and remedy-
mikes mostappropnate (o their field conditions.

All preparations from plant materials should be
used immediately and not exposed 10 sunlight
_be{m use. The best time 1o apply those with
insecticidal properties s in the late evening, They
m!_l be more effective against the pest at this time
while being less of a danger to beneficial insects
such as bees.

Plant leaves can be ground down quickl
rubbing them with wet <and in a bucke?u N2

_F"mpi‘l.min‘n time can be greatly reduced by
boiling instead of soaking. Boil until water be-
comes strongly coloured with the juice: 10 min-
utes for most plants, 30 minutes for tobacco.

There are many plants with insecticidal and
repellant properties waitin gtobediscovered. These

can be found simply by observing which plants are
notattacked by any particular insect, even though
r;;bylllréesluf a different type are infested. The
untouched plant shy i ici

r:p;:llnn:y r;mpen :i::d be tested forinsecticidal or

_ In the following sections. the first plan

£iven is the botanical one (in italics ﬁ.fr c;n‘:ra;ﬁ
and then the name in English; names in other

Tan, i i
mgj:ugu Appearinan appendix at the back of the

9

B1: USEFUL COMMON CULTiv A1,
PLANTS

Plants grown in humus-rich soil and fo( g
postire Known (o be the most effective i 1,

dhisease control.

Bl.] : ALLIUM CEPA; ONION

Description
Perenninl bulbous herb

Action
Mildly fungieidal. insecticidul, repellan

Targets

Aphids, eabbage butterfly, mites, scale. (hri;
tomato flies, ticks and whitefly, damping off ;
blight and tomato leaf spot, mice and moles

Paris
Bulb and leaves,

Application

illecipesvaryfmm 10-100g onion peel or leaves per
litre of water; leave for 4-7 days in a covered

containes before spraying. Onions can be pl:

, y L F?l.l[l[l'{“-
repel cabbage butterfly. mice, moles and other pests
Other uses
Food flavauring, antibiotic. antiseptic.

Warning
The juice irritates gl eyes,

B1.2: ALtium SATIVUM; GARLIC
Df.-scrip:ion

Biennial or anpya) bulbous herh.

Action

Anti-feedang, e i

st tt:ce'[ﬂl:::.dhl.funglcidal. insecticidal,
Targers

Ants, aphids,
phids ANy worm, beetles, birds, caterpil

lars, dismond-bacy.
mol .
house flies, Mice, mu;t'zmaem"ngmcth.gruh\.

i 5, Mole
nematodes; peach borer. (o C5 MOSquitoes,
mals; fungj ) *I tetmites, 1 . -
lungiand bacteriy cks and ani

*‘-

parts
Hulbs.
Appﬂ(miwl
ni"’cren‘:"m]i‘ﬂ‘l\'.Ifl‘Tl'(|111I1'!|hll’lh”l'l-'l‘ll’u--.l A
comman spray: crush | garlic bulb, add 1o 1 Jitre of
watef, mix in o lede soap and vse imimediately. The
pulbs can be dried, erushed and used as s dust. The
dusll'-‘f-l"h‘:""“h‘ interaspray recommended for scab
mildew, bean rust and tomato blight. Garlie planted
around fruit trees and other plants will repel aphids
fruit tree borers like peach borer, mice, moles and
lepmites. A muxture made by covering 3 erushed
cloves placed ina glass jar (nor i ting with liquid
pnrslﬂ'in- soaking for 2 days, filterng and adding 10
litresof sonpy water, is said 1o give a spray which wall
Kill most insects. Garlic bulbs o

repellant.

often planted as a

Other uses
Food flavouring, antibiotic, worm remedy

Warning

Garlic is a broad spectrum insecticide which will
Kill beneficial insects as well as pests. The taste
remains on the sprayed or dusted plants forupto |
month afterwards. Do not use on legumes.

B1.3: CAMELLIA SINENSIS; TEA

Description
Shrub cultivated commercially for tea leaves.

Action

Anti-feedant, insecticidal,

Targets

Woolly aphid, squash bug, snails and termites.

Parts

Leaves and frut.

Application

The used leaves can be spread around plants o
repel snails; the liquid (tea) when cool can be
sprayed on plants; the fruit can be soaked in water
and used to repel termites.

Warning
None known.

__“i S

B1.3,B1.4,B15

B1.4: capsicum FRUTESCENS AND
ANNUUM; CHILLI, SWEET PEPPERS
Description

Shrubs grown for hot spicy or sweet pods 1o
finvour foods

Action

Repellant and insecticidal

larpets

General insects, fungi, bagteria and viruses

Parts
Ripe pods and seeds

Application

Grind 2 handfuls of chillies, soak i 1 Hure of water
for 1 day, shake well for a few mimutes, filter, add
5 litres of water and a little soap. Chilli powder can
be applied around the base of plants to repel ants,
cutworm, slugs, snails and o wide range of il
pests; the juice from sweet peppers will control
mosaic vires and inhibit the spread of other viroses
Chillis are often planted as a repellant

Other uses
Food flavouring, medicine, vegetable (sweet pep-
pers).

Warning
Leaves can be bumed if the mixture 15 (0o strong.

B1.5 : CARICA PAPAYA; PAWPAW

Description
A 2-10.m tall spindly, short-lived, soft-wooded
tree cultivated for its large oval fruit.

Action

Fungicidal, nematicidal and insecticidal.

Targets

Aphids, bugs. caterpillars, cutworm, root-knot
nematodes, termites; coffee rust, powdery mildew
and rice brown leaf spot.

Parts

Fruit, fresh leaves and roots

Application
Add 1kg of finely shredded leaves to | liwe of water,
shuke vigorously, filter, add 4 litres of water, 2

e



814,817, BLE.B1.9 i
. peaspoans of paniftin and & litlesoap (20g or mik

ﬁyu_mmmnmau for cutworm. Exruct the
fiice o immature: fit (© control tenmites.

[Edibe fruit and young leaves: medicinal,
Warning

None known,

B1.6: CHRYSANTHEMUM
CINERARIFOLIUM:; PYRETHRUM
Description

Perennial, daisy-like flowenng plant.

Action
Broad spectrum insecticide,

Flowers,
Application
Pick flowers on 4 hot day, dry in shade. grind into
m,du?ozvu msect pests; pour 1 litre of boiling
water over S0g pyrethrum flowers (or 20g powder),
soak for severnl hours, add a lintle soap, filter and
Spray.
Other tises
Medicinal and ormamental.
Warning
Apply late in the evening and s 1
spray selectively to
protect hg::.ulc. Frequency of useisoften restricted
by organic farming organisations.
B1.7: CROTALARIA JUNCEA.
SUNNHEMP .
Description
Ere¢t annual shrubby herh,
Action
Insecticidal, repeliant and trap crop.
Targers

Insectsin general,

and fungi. Pesisan stored grain, nematodes

Pariy
Whole plant.

&

,.1'0’;:!:\\:.':..-"

Rotute or interplant as a trap crop for p,
and ather pests: crush plant parts in wie,
aspray (oo details available)

ther uses

Fodder, soil improver, weed control (esp, o,
fibre, paper, sacks. :
Warning

Mildly toxic o cattle under certain con
seed should not be stored in room where h
beings ure working.

B1.8: ELEUSINE CORACANE: FINGE|
MILLET

Description
Small grain crop

Action

Insecticidal, repetlant.

Targets

[ns_e:ssin general especially caterpillars, cutworn
fruit fly. snails.

Parts

Residue.

Application

Use residues as muleh for soil pests; grow as a trap
crop fﬁr armyworm; soak residue in water for
spraying fruit fly and other insects.

Other uses

Food LTop, erosion control,

Warning

None known,

B1.9: eucavyprys SPP: GUM TREE
Descriprian

Fm‘l-gmwing. EVErgrean tree

Action

Repellant, mildly insecticial

Targets

Insects in general,

Paris

Young leaves,

AN
& n_ﬁ
N A
L) ey
o
.
She
e
pﬁm;iun
IIII’Y““'] grind intou powder for dusting; crush fresh
|eaves 0 witer until water is green, add a linle soap,
qpr.ly-ﬂ“-' puwdn:l mixed with water his been used

asaspray o repel stulk borer me ths at times when the
moths are aetive,

Qther uses

Timber, oils.

Warning
Heuvy waleruser — do not plant near waler orin wet

areas, Do not plant (oo large an area in one location,
B1.10 : GLYCINE MAX; SOYABEAN
Description

Widely cultivated field grain crop

Action

Insecticidal.

Targets

Ants, woolly aphids and codling moth,

Parts

Stems.

Application
Spray prepared by soaking stems in water

Other uses

Beans, oil, soil improver.

Warning
MNone known.

B1.11: IMPOMOEA BATATAS; SWEET
POTATO

BDescription

Perennial with trailing ground stems and edible
root tuber.

Action

Fungicidal, small inert insccts.

Targets

Aphids; rice brown leaf spot, rice blast fungus;
potential to control other fungi.

Parrs

Leaves.

81.10, 81.1), B1.12

Application

Crush and soak in water, spray; heavily starched
water after cooking potatoes should be tried on
small immobile insects such as aphid

Cther uses
Food

Warning
None known

B1.12 . LYCOPERSICON
ESCULENTUM; TOMATO

Description
Perennial soft herh, usually grown as an annual for
the fruit; strong scent when leaves crushed

Action
Insecticidal, repellant, atiractant, anti-feedant,
prevents egg laying, bactericidal, fungicidal.

Targets

Aphids, ants, asparagus beetle, cabbage worm,
caterpillars, cockroaches, diamond-back moth,
flies, grasshoppers. grubs, larvae, miles, nema-
todes, tomato homworm, whitefly: fungiin general
and bacterial wilt.

Parts
Any part of the plant including roots and fruit.

Application

Simmer Ikgof chopped leavesin 2 litres of water;

<hred 2 handfuls of leaves/stems/fruitin 2 litres of

water so that the green juice is extracted. leave for

5 hours, filter, add a little soap; spray every 2days

when the butterflies of the cabbage worm are
flying. Fresh plant pasts are best but should be used
immediately. Dried parts can be crushed nto &
powder and mixed with water (0 give a spray or
appliedasadustbutitisnotas effectiveasthe fresh
material. Tomatoes planted around other plants
will protect those plants from aspardgus beetles:
and the whole plant hung up in orchards or in
houses is said to protect the fruit frees from miny
insects and the houses from cockroaches.

Other uses
Edible fruits, oil from seeds




g1381.14,81.15.81.18
BB e ————

with 1 litre of water, add a little soy,

:;m;:nmwmm 10 humans. (ther uses

B] 13 EANJ'HOI ESCULENTA; Food Mavourng, medicinal, perfun,
C’ Rs's A g MNING Warning

- y ",,A (FRENAR ) Spot spray to avord Killing beneficial o
L o immediately

Short-lived shrub with starchenich tuber.

B1.15

Action L MELIA AZEDARACH
Nematicidal SYRINGA (PERSIAN LILAC)

Targels A Bescription

Nematodes: small inert insects Fast-growing omamental exotic decidy.,
Part now naturalised

Roats. Action

Application Anti-feedant, contact poison, fungicidul

Obtain juice by crushing roots, dilwe 121 with inhibitor, pematicide, insecticidal, repelln
waler, spray ymmediately vsing 4 lires difuted
EXtrAC per square metre: said 1o be very effective.
Waut 20 days before sowing; uee cussava peelings
ass muleh against nematodes; try starchy extraot
after boiling and cooling cassava on aphids etc.

Turgets

Wide mnge of insects including: ants
annyworm, Beetles, bollworms, bugs, cabbuage |
1y, caterpillars, hoppers. grubs, moles. ner
stemborers, weevils, red spider mite, termii
fungi.

Parts

Bark, branches; leaves, fruit, oil.

Otheruses
Rootsofhittervaneties areedible when the prussic
&crdlhu; been removed by boiling; fodder, paper
muking, textiles, cosmetics, adhesives, flour.
Application

Seak 1508 of frésh (302 dried) leaves in 1 litre cold
watler for 24 hours, filter, spray; for termites mulci
with leaves and berries or dig them into planting
holes; dry and grind plant parts for dusti ng powdes

Warning
Raots of bitter varieties contain prussic scid which
must be removed before the roof is edible.

B1.14: MATRICARIA EXIMIA:

FEVERFEW A‘hnm_lful ofleaves and berries boiled in 5 litres of
Description WHEET 1S said 1o make a general fungicide and 11

Perennial, shrubby herb with small daisy-like Sﬂ‘hcide.'rhtmiﬂun:wjl{mpel moles if made even

il| flowers, natural (wild) and cultivated. it
| Action it
Insecticidal (pyrethrin), nematici Medicinal odder, Jx "
cidal. ber, fuel, ormamental
Targers sl
Caterpillars, flies and soft-bodied insects. TSt Of the plunt has not heen e
sufficiantly |oe it j "
o Yilocally: fruit iy poisonous.
Flowers (es sially), leave
(especialy) leaves. B1.16: Nerium INDICL
Application OLEANDER (S o
el (SEE WARNING,)
D0g o Teaves and flowers with 1 lire of  Descri iption

bailing water, soak fo
e © 12-24 hours. filter, dilute An ornameni
Y : al evergrean yf;
? fub of gardens,

Action
Nt feadant, fangicidal, nematicidal, insecticidal

rendenticidal

Targets
Ants, flies; beetles, dimmond-buck moth, rodent

weeyils, nce brown leal spol

Parts

Whale plant

Appfl‘;‘um-fl

Cut wnd souk leaves, bark and Nowers in water for
U minules, spray, dry and grind plany pars inio &

dusting powder

Qtler uses
Medicinal, perfumery, mcense, nectar, ormamental

Warning
e whole plant is poisonous,

B1.17: NICOTIANA TABACUM;
TOBACCO (SEE WARNING)
Description

Brectannual herb; important cash crop

Acrion
Contact and stomach poison, fungicidal, insecti-
eidal, molluscicidal, repellant, vinicidal.

Targets

Broad spectrum insecticide including: aphids,
bitharzia snails, fleas, flea beetles, lawn caterpillar.
leaf curl, leaf miner, scale, slugs, snails, termites,
thrips; ticks, whitefly and many others; rusts, viruses.

Parts
Whaole plant.

Application _
Souk Lkg of bruised leaves in 15 litres of waterfor
24 hours, add a little spap, filter, use as a general
spray; dry and grind very finely into a powder for
dusting onto aphids, spider mites, slugs. snails,
thrips. and various caterpillars; dust on trees and
crops to repel insects and to control leaf curl virus:
mulch with serap leaves to kill slugs and snails,
pupae, larvae or any adults hiding in the soil orin
other mulch material and to repel aphids. flea
beetles and thrips.

8117, 8118, 81,19

(ither wxes
Cush crop, medicinal
Warning

Nicotene 16 a strong poison, avoid contuct with the

liguid forms; wear protective clothing if spmying

¢ use o watermg can, hguids damoge

otherws
plants it used i higher concentrations than recoms-
mended. Do not spray or dust on leaves of the

Solanacese family — tomatoes, potatoes, brinjals

i pepy P} not use tobuceo in any Torm on

roses or they will tum black. Ligmd sprays mide
from tobacco are not acceprable to The Zimbabwe
Organic Producers” Associntion (ZOPA) and use
of powdered material is restricted by some organic

larming organisaions

B1.18: ociMUM BASILICUM; SWEET
BASIL

!}.--..'1.'Irrn.'m

Culuvated, aromatic herb

Action
Mildly fungicidal, insecticidal, repellant.

Targets

Wide range of insects, fungi in general

Parts

Wheole plant

Application

Soak crushed leaves in water for 24 hours, filter,
spray; dry outof sunand grind asadusting powder,

Other uses
Food flavouring, medicinal, repels mosquiloes
and ticks

Warning
The effectiveness seems to vary greatly with van-

ety and other factors

B1.19: RHEUM SPP; RHUBARB (SEE
WARNING)

Description:

Perennial, large-leafed herb

Acrion
Fungicidal, insecticidal

n

_



18120, 82, 82.1,82.2 -
0, 82,

;;m;. aphicls, whitefly. small caterpillars, maggots
and othersoft-bodied fnsecis: clubrootand mildesw.

‘Whole plant,
Soak 100g fresh leaves in 1 litre of water for 24

hours, add a little soup. spray; up to 3 large leaves
in 05 lires of water have been used to give

stronger sprays; stems dug into the soil next to
cabbages prevents club root.

Other wses

Medicinal, stems edible.

Warning

Leayes are extromely poisonous

B1.20: TAGETES ERECTA; AFRICAN

MARIGOLD

Description

Annual, eréct, cultivated herb.

Action

Bactericidal, contact paisan, fungicidal, insecti-
cidal, nematicidal, repellant.

Targeis

Wide range of insects includin

5 g ants, beetles,

nematodes and fungi; lae blight. 3
Party

Whale plant.

Application

Cl'!.l th l%!()ﬂg of leaves, roats, flowers, Pouron
Llitre boiling water. soik for 24 hours, add 1 litre
:’L::mld ni.utcr. Spray on planis or into soil; grow in

1m0on = 3 1

o hcull::sne:mlodes. plant as an migreeop (o
Othier uses
Ormatmental, erosi i
il dy:_“ €rosion control, medicinal, food and
Warning
None known,

oz

B2. USEFUL WILD PLANTS AN

Amangs the [ollowing useful plants, It
planted around homes, at the edges of o
fields. and on the cantour ridges. Not o I
provide a ready supply of materials f,,
disease control butact as windbreaks ang . i
predators o do most of the pest-control w.,

B2.1: AGAVE AMERICANA; AMEr
ALOE AND OTHER AGAVE Spp

Dr.\cnpmln
Stout, succulent plant growing (o 7

metre

Acrien
Repelliant and insecticidal.

Targess
Pests in stored grain and termites: buck
trying on other field pests.

Partx

Any pant of the plant.

Application

Crush plant parts in water as field spray, | part plant
IDS_]nm Witer or less; dry and grind materials for
dusting: cut up leaves: bail, cool and Spray over
plants to repel buck. -
Other wses

Planted a5 & fence, edible buds ang flowers, fibre
aleohol and medicine.

Wﬂming

None known,

B2.2 . scer

L ATUM CONY ;
GOAT WEED T
Deseription
Erect, i
e perennial or annual herh growing | metre
Actian
Anti-feedant, bagter;
and repellant,
?hrge'rs
Bacteria, cotton Stiner,
weevil; beetlesin ntnru;.n"m.
nematodes, B

cidal, secticidal, nematicidal,

vinegar fly, maizc
SBroundnuts ere, and

T

sy T
A TP <
2
===
Parts
Any part of the plant
Applivation

Dig the plant into the sl or use as mulch for
pematodes; crush in water as a spray; dry and grind
s dust ean be used very dilute; effective for 2
weeks.

Other uses

sedicinal (untibiotic), weed control, ground cover
in plintations

Warning
None known

B2.3 : ANNONA MURICATA,
RETICULATA AND SQUAMOSA:
SUGAR APPLE (SEE WARNING)

Deseription
Widely distributed small trees with edible fruit.

Action

Insecticidal.

Targets

General insects, nematodes, head lice,

Parts

Roots, leaves, unripe fruit, seeds and bark (A
reticulata).

Application

The above parts can be soaked in water for a few
days and the liquid used as a spray. The seeds can
be dried and crushed and dusted directly on to the
insects or diluted with 20 parts of water as a spray
The power of the extract can be increased by
soaking crushed seeds in a few drops of paraffin or
alittle petrol for a few hours. The seeds of Annona
squamosa have been crushed in waterasaspray for
aphids and other insects,

Other uses

Edible fruit, medicine.

Warning
The powder made from the seeds of Annona
squamosa is said 0 cause great pain it it gets into

the eyes

B2.3,823,824,B25

B2.4 : ANNONA SENEGALENSIS;
CUSTARD APPLE
Deseription
Widely distributed shrub
Actian
Insecticidal
Ifrug:'n
General insects including aphids, diamond-back
moth, grasshoppers and leafl hoppers
Parix
Bark and seeds
Application
Soak bark m water for several days and spray;
crush dried seeds o produce a dusting powder; o
stronger spray can be made by soaking the crushed
seeds in a few drops of paraffin for a few hours
before adding the water.
Other uses
Edible fruit.
Warning
None known.

B2.5: ARGEMONE MEXICANA;
MEXICAN POPPY

Description
Tall, annual weed with red, lowering head.
Action

Bactericidal, fungicidal, insecticidal, nematicidal,
repellant,

Targets

Ants, beetles, bugs, caterpillars, grubs. nematodes,
termites, weevils; and fungi,

Parts

All plant parts.

Application

Plant parts can be soaked in water to make a spray
or dried and ground for dusting.

Other uses
Medicinal, oil from seeds, soap.

Waming
None known,

103
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\B2.6: BALANITES AEGYPTIACA;
DESERT DATE

Detcriplion
Evergreen shrubby trec.

Action
Insecticidal, molluseicidal

Targits ]

Melon worm, black carpet beetle, diamond-back
moth, stugs. snails, hilharzia

Parts

Bark, fruits, roots, seeds.

Application

Crush the plant parts in water to form 4 soupy
liquid, spray: the dnied seeds can be crushed to give
a-pawder for dusting an 1o slugs and snails. The
frmi oned partioularly as a very effective

P
control of hilharzia.
Other uses

Fibre. medicinal, soap
Warning

None known.

B2.7: BERSAMA ABYSSINICA; BITTER
BARK
Description
Perennial, evergreen tree of the Eastem Districts
Action
Insecticidul
Targets
Insects in general,
Parts
Roots and leaves,

Application

;.‘.:u.sh leaves and Toots, cover with water, soak for

“u!tm. filter, dilute with water 10 timies, add a
SOip. spray: grind dried roots ; cave :

e . s and leaves into

Other uses
Medicinal,

Warning
Spot SPray — will kill off beneficial insects.
104

B2.8. BIDENS PILOSA: BLACK

Dexcription
Annual weed with clusters of spiky bl

Action
Anti-feedant, insecticidal, repellant

Tarpets
Aphids, ants, beetles, cabbage root fly, ¢y
crickets, miles, fermites, whitefly

Parts
All the plant but particularly the matur

Application

Cover acoplul of mature seeds with water

10 punutes (or soak for 24 hours), cool, wld
watlerand 8 teaspoontul of soap, spray immedi;
Seeds can be spread around bushes o deter e,
The whole plant can be crushed/hand-n
water until the juice has come out, and used
spray

Other uses

Edible young leaves,

Warning
High concentrations may affect the flower.
some plants.

B2.9: CATUNAREGAM SPINOSA
Description
Perennial, shrubby tree.
Action
Anti-feedant, insecticidal, repellant.
Targets
APEIldS, diamond-back moth, grasshoppers, hairy
caterpillar, scale, stored grain pests, termites.
Parts
Roots, fruit.
Application
Pound the fruitand bulbs

5 Lo, i y
A concentrated pulp, dilyge E::lh:;:;[h 2

Other uses
Edible fruit,

ater into

Warning
None known,

§2.10. CHENOPODIUM
AM&ROSFOIDFS; WORMSEED

m“'n}rnrm

Weakly perennial, aromatic herb up to | metre
high.

Actipn

Anti-feedant, insecticidal, nematicidal, repellant
Targets

Ants, beetles, larviie, mosquitoes, tenmites, stored
grin pests.

Prirts

All plamt parts,

Application

Plant around buildings to repel termites and stor-
ige pests: mix with water as a spray.

Warning

None known.

B2.11: DATURA STRAMONIUM;
THORN APPLE, JIMSON WEED (SEE
WARNING)

Description

Tall, annual weed with angular leaves

Action
Anti-feedant, fungicidal, insecticidal, nematicidal.

Targets

Insects in general, cutworm, nematodes and some
fungal diseases.

Parts

Whole plant.

Application

Dry whole plant out of the sun, grind and use as a
powder; crush a handful of leaves in | litre of water
as a spray, add a little soap.

Other uses

Medicinal

Warning
Plant 1s poisonots so do not put nedr the mouth,

B2.10, B2.11, 82.12, 82.13

B2.12. EUPHORBIA HIRTA; ASTHMA
WEED
Description
Short, annual weed with milky sap
Achion
Fungicidal, insecticidal, vincidal
Targers
Some funguses; insects and viruses in general
Parts
Leaves.
Applicanon
Crush leaves in water und spruy
Other uses
Medicinal
Warning
None known

B2.13. EUPHORBIA TIRUCALLI;
RUBBER HEDGE INCLUDING
EUPHORBIA OR CANDELABRA (SEE
WARNING)

Description
Perennial, succulent shrubs or trees.

Action

Fungicidal, insecticidal, repellant

Targets

Aphids, mosquitoes. red spider mite, [ermiles,
fungi and insects in general,

Parts

Whole plant.

Application

To repel termites apply finely chopped leaves 1o
planting holes or place the branches around trees,
As a general spray mix 10 drops of the milky sap
thoroughly into 1 litre of water. the water should be
slightly milky, spray

Other uses

Provides a protective hedge around gardens, fire
break, medicinal.



8214, 8215, 82.18, 82.17

The milky sap is poIsOnous, keep away from <kin

and eyes, do not spray on windy days
B2.14. JATROPHA CURCAS;
BARBADOS NUT (SEE WARNING)
Shrub or tree, cultivated and wild.
Action
Insecticidal, molluscicidal
Targetr
Leaf-cating larvae, snails.
Farts
All parts.
Application
Soak plant parts in water.
Other uses
Medicine, soap, live fence.
Warning
Seeds are poisonous.
B2.15: LANTANA CAMARA:
LANTANA
Dﬂt‘f‘f;!mm
Invasive, perennial shrub.
Action
Contact poison.
Targer

Wide range of insects.
Parts
Leaves, flowers, branches.

Application
IC:‘ush Ihandful of leaves in 1 fitre of water, add a
linle S04p, spray; dust with the ashes; dry and grind
into adusting powder. Bum the branches and dust
the ash over beetles and loaf miner.

Other usex

Medicinal.

Warning

Classified a5 & noxious w

PAlsOnOus to carle. in Zimbabwe and

it

B2.16: LEONOTIS NEPETIFOLIA
LION'S EAR
Description
Hairy, annval, shrubby plant with squi
Action
Insecticidal, stomach poison
Targets
Ants, bean leafbeetle, cotton stainer, melon v,
termifes.
Parts
Stem, branches, seeds
Application
Dry plant and grind to produce a powder
Other uses
Leaves put into wounds to expel maggots
Warning
None known.

B2.17: UPPIA JAVANICA; LiPPIA
Description

Small, perennial shrub.

Action

Insecticidal, repellant.

Targets

ra:::phid. caterpillars, termites, whitefly and

Pares

Leaves.

Application

ganuhn::ves and branches in water, stand for 2-3

g s, ?i[llle S0P, spray bum dried leaves and
ranches in the field 1o repel insects.

Other uses

Leaves in hot water for stomach prablems.

Warning

None known,

09,18: LOBELIA COLUMNARIS;
-Go'g's TOBACCO

pacripnion
.S"mhby herb 2-3 metres high

Action
fnsecticidal,

Turgets
M,;,ids. eaterpillars, stemborers, bugs and others

Parts

Leuves.

Appﬁrui'fﬂn

Crush 1 kg of leaves and soak in 10 litres of water
for | day, add a little soap and lime, spray

Other uses
None known.

Warning
None known

B2.19: LONCHOCARPUS CAPASSA;
RAIN TREE — L. BUSSEI, ERIOCALYX
AND NELSII KNOWN AS LANCE-PODS

Description
Perennial, deciduous trees.

Action
Insecticidal (rotenone).

Targets
Wide range of insects.

Parts
Roots.

Application _
Dry and grind roots for dusting: crush 5002 of
roots, cover with 1 litre of boiling water, soak for
2days, filter, add 5 litres of water, spray (do not use
soap).

Other uses
Fodder, bee tree, timber, soil improver.

Warning

Spot spray to avoid spraying beneficial insects
Use of rotenone products 15 restricied by some
organic furming organisations.

B2.18, B2.19, B2.20, 82.21

B2.20: MUNDULEA SERICEA; CORK
BUSH
Description
Small treie or shrub with corky bark
Action
Insecticidal (rotenone)
Targets
Wide range of insects; red spider mite specified.
Parts
Roots, bark, seeds
Application
Bail water, remove from fire, immerse equal volume
of finely crushed bark immediately, stand for 2-3
days, filter, dilute with 5 parts water, spray (do not
add soap); grind dried plant parts for dusting powder.

(Other uses
Soil improver.

Warning
Spot spray — avoid killing beneficial insects Use
of rotenone products is restricted by some organic
farming orgamsations

B2.21: NICANDRA PHYSALODES;
APPLE OF PERU

Description

A common weed of cultivated ordisturbed ground.
Action

Anti-feedant, insecticidal, repellant

Targers

Flies. whitefly, Mexican bean beetle, tomalo
homworm.

Parts

Whole plant.

Application .
A companion plant; place bruised leaves inarealo
be protected; crush plant in waler and spray.

Other uses
None known
Warning
None known.

o7




222, 82.23,B1.24, e S
___-—————__'_—

B2.22: NICOTIANA RUSTICA; WILD
TOBACCO (SEF WARNING).

Dexcription

Frect, anial herb; cultivared in small quantities,

Actian .
Contset and stomach poison, fungicidal. insect-
cidal, molluscicidal, repellant, viricidal.

Targets

Wide spectrum ifisecticide, asts, leaf curl vinus,
ticks. slugs. snmils, fleus.

Purty

Whale plant.

Applicarion

Soak |kgof bruised leaves in 15 litres of water for 24
hours, add i little soap, filter, spray: dry and grind
1ot apowder fordusting tokill wet-bodied pesis like
shugs or snails: dust on trees and crops torepel insects
aned v cure leal cord virust mulch with somp leaves
Other uses

Dust repels ticks and fleas: medicinal.

Waming

Nicotene is a poison, avoid contact with the ligud
Torms; wear protective clothing if spraying other-
Wise use 8 watening can; liquids damage plants if
uged in higher concentrations than recommended.

B2.23: ocimum caNUM AND
URTICIFOLIUM; BASIL: HOARY
WILD 2R

Description

Aromatic, shrubby herh,

Action:

Mildly fungicidal, insecticidal, repellant

Targers

Aphid, flies. hairy caterpillar, maggots, mosquitoes,
815 0n seedbeds. potato wuber moth, Spider mites.
Party

Whale plant.

Application

S0k erushed leaves in water for 24 hours, filter,

Spaw. This infusion is used locally to kill pests in
5.
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COther wyes
Mediginal, food flavouring, mosquir

repellant

Warning
None known.

B2.24. RICINUS COMMUNIS
CASTOR OIL PLANT (SEE WARMIM:

Description
Fast-growing shrub or tree

Action
Contagt potson, fungicidal, insecr
nematicidal, repellant.

Turgets

Aphids, leafl cutting ants, caterpillars, cury
mites;, stink/shield bugs, termites. nemut
generaly feas, lice, moles; fungi: anthracn
brown patch. damping off, root rot,

Puris

Leaves and seeds mainly.

Application

Asa genentl spray soak green seeds and leaves
waller for 24 hours, filterand spray; dry green seeds
and leaves and grind for dusting powder; for
Sutworm put 4 cups of crushed shelled seeds in 2
litresofwater, boil for 10 minutes, add 2 teaspoons
OF parafiin and some soap, dilute to 10 litres and
water immediately into the soil; put green seed
nta mole holes or rat rums as effective repellant;
dig seeds, leaves or oil eake into the soil (o kill
['-'“SﬂdiSEaStlslrnull:hwilhhmnchcx;mdk-;m-at.-
repel termites; varieties with red stems said to be
more effective than plants with green stems
Other uses

Vegetable oil, medicinal, soqp,
Warning

Seed is poisonous (o humans and fow|,

B2.25 . raceres
MARIGOLD
Deseription
Slmng-qmc
ground

industrial uses.

MINUTA; MEXICAN

lling weed of cropland ang disturbed

;ﬁ:;::idul. insecticidal, nematicidal, repellant

1y
;:ﬁ'nphid\. hlowflies, caterpillars, flies, fleus,

Y 1S, lnu.u]uhn\w.1cu|||l='x.l:vm.nwia-- preven-

1inﬂcf€‘-‘”¢¢ Derry disease, late blight, mildew and

others.

Parts

whale plant

,‘ppﬁ('aunn

Souk grushed parts of 1 mature plant in 2 litres of

water for 24 hours, filierand spray:a handful of wood

ushfn.nhc‘.uldctllnrunpmwlhl'm\.nl|.|||-.--_-_|t;:1.m|-.

are in flower and the soaking prolonged for 5-10
days with daily stirnng. the spray is said to be more
effiective;dig fresh Tageres plants mtothe soilaround
plants to be protected from ant attack; apply weekly

[ﬂrpreveminnnT'quguldm:mm.;,!:m.l. in rotation for
nematode control; dry and grind for dusting powder
ng:lirlslﬂcawtc.1,c;wus~ruhtwdnnllw skinwill repel
mosquitoes. Ants can be repelled either by watering
the liguid from the crushed plants well into the soil
around the plants to be protected or by digging the
freshly crushed leaves of Tageres into the soil before
planting.

Other uses

Medicinal, soil improver.

Warning

The aroma makes bees aggressive so do not ap-
progich bees when smelling of this plant.
B2.26: TEPHROSIA VOGELIL;
TEPHROSIA

Description
Perenmial shrub with mauve flowers and m

pods.

any

Action .
Anti-feedant. insecticidal (rotenone), repellant

Targets . iy
A wide range of insects, mcluding leal’ miner,

shield bugs and cattle ticks.

Parts
Leaves.

_—

B2.26, B3, B3.1, B3.2, B3.3, B3.4

Applicarion
Crush 50 fresh leaflets in | litre of water, stand for
24 hours, do not use soup; 1tis sald 1o be the most
effective against aphids if the water is wirm when
spray applied

Other uses

Medicmal, soil ymprover

Warning

Spot spray to avoid killing beneficial insects. Use
of rotenone products is restricted by some organic

farming organisations

B3. SOME EASY REMEDIES FROM
PLANT MIXTURES

These have general insecticidal properties and,
like all pliant mixtures should be used immediately

B3.1: CHILLIS AND GARLIC
Stir | thoroughly crushed or finely grated garlic
bulb with 1 teaspoon of powdered chilli peppers
into 2 litres of hot water, cool, filter, add a little soft
soap and stir well

Spray for caterpillars in fruil trees.

B3.2. CHILLIS, GARLIC AND ONIONS

Chop or grind 1 garlic bulb, 1 onion. | |ub1c\pml'm
of hot pepper and mix with | litre water, stand for
| hour, add 1 tablespoon of liquid soap.

Spray for insects in general.

B3.3: CHILLIS, MEXICAN MARIGOLD
AND ONIONS

Chopup4chillis, 4 omons andahandfulof M\.-).uc;tn
mangold leaves. Cover with soapy water, souk for24
hours, strain and add 2 litres of water .

This spray 15 recommended particularly for ned

spider mite.

B3.4: CHILLIS, GARLIC, MEXICAN
MARIGOLD AND ONIONS
Take 3 large cloves of garlic, 2 handfuls of man
gold leaves, 2 large onions, 2 lirge peppers, add
;\-;ulc|':1|1d bring to the boil. cool, dilute with 4 times
the quantity of water, stir constantly

Spray for insects in gernentl.
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835, B3.6, 84,
|B3.5: GARLIC AND TEPHROSIA VOGELI

Pound the fresh leaves of Tephrosia and dried leaves

¢ - with a stall amount of wafer,
%ﬂxﬁmm 1 litre of water and filter.
Apply weekly from | week affer emergence of
jransplanting tntl 2 weeks before harvesting.
Waterthe ground around plant forcabbuige worm
at the rate of 1 litre of liquid per square metre.

B3.6: MEXICAN MARIGOLD (TAGETES
MINUTA) AND SYRINGA
Souk the Jeaves of Mexican marigold with syringa
Jeaves and bermies in water for a few days; dilute
the liquid to a pale green or brown; spray against
ants, cabbuge root fly and rmites,

B4: More Plants with Potential

When searching for new remedies, select from
amongst a group of plants being artacked one that i<
notanacked by o particular pest or pests, or one that
has little damage. Blend or grind up some of the
hmfm und cover with water, soak for a few hours,
sirain, add 4 parts of witter, spray on the infested
plma_. frry different concentrations on small test
areasif it looks promising.
MAny arr:mx plant is likely to have potential in
glw?“:ﬂ'j:?;em under each identified plant is
T 1plion 1 ins arts
A Description/targe insect/parts

B4.1: asizia ANTHELMINTICA

Shrub/termites, fleas, mi i
. « mites on chick 2
leavesteoil = ehickensiroots and

B_ 4- : ZIA LEBBEK: OMAN'S
TONGUE i

;::rl;h. larvae, mosquitoes/| caves/soil improver.
«2 : ALEURITES s
s ORDII; TUNG

At iy
l'nudm Mweevl::lmnil_mgs. woolly aphid/fruits/
o £ teols, building materiq], dye, ink,
o

540, B4.2, 843, 844, 4.5, B4, BT B8, BT, B4 10, B4.11, By )

B4.4: AMARANTHUS SPING: |
PIGWEED

Annual weed/fungifleaves/edible ey,

B4.5: ANDROPOGON spp. g
SNOWFLAKE AND STAB GRASS
Perennial gruss/insecis/leaves/forape ), .,
erosion control

84.6: CALOTROPIS PROCERA
SWALLOW WORT

Annual shrubby weed/red pumpkin beei,
bage white butterfly, termites/whole plunt
cine, fibre, weaving, resin products

B4.7. CHENOPODIUM ALBUM. £ A1
HEN
Annual herb 0. 7m/insects/whole plant/edible [eq ..

and meristem tissue

B4.8: cLauseNa ANISATA

Perennial shrub/armyworm/leaves/medicinal

B4.9: comBRETUM IMBERSE.
LEADWOOD

Smail tree/insects/ash or boiled leaves plus sugar
timber, fuel, medicine. 3

B4.10: picHrROSTACHYS CINEREA:
CHINESE LANTERN

Si:[rc_adxngsliruhfinscm. nematodes/roots, leaves
s0il improver, rope, wood, tannin

B4.11: biciTaria TERNATA: FINGER
GRASS AND OTHER Spp.

Tufted annual gms'iﬂennileslpiantcdffnddur ;

B4.12. HETEROPOGON

CONTORTUS; SPEAR GRASS

Perennial tufted Erass/nematod,

watered into the suilfforage. l:}n:gri:\?lgt;j;it:ﬂw

B4.13: kHava |
13 NYASICA.

MAHOGANY RSP

Large tree/insects, lice,

ra |
hardwood. . lemmites/souked seeds

4.14; MYROTHAMNUS
FLABELLIFOLIUS; RESURRECTION BUSH

Slmushmh;jn.,“_-mflc.-wc\nud branches/medicinal
84.15: SECURINEGA VIROSA; SNOW

BERRY

peciduons shrubfinsects, fungi/bark, leaves/ed
ible fruit.

B4.16: SOLANUM PANDURIFORME;
SODOM APPLE

Shrulyants, cutworm, cockroaches, termites/fruit
juice and slices /medicinal

B4.14, B4.15, B4.16, B4.17B4.18, BS

B4.17: STRYCHNOS SPP; MONKEY OR
WILD ORANGE
Smiall tree/insects/fruits, seeds/edible npe fron

B4.18: 1iTHONIA ROTUNDIFLORA;
RED SUMFLOWER

Common weed/insects/leaves/omamental,

851 SUMMARY OF PLANTS WITH INSECTICIDAL PROPERTIES

The following plants have been identified as having the ability tokill awide range of insects. They arelisted
by their common English names followed (in brackets) by the reference number by which they can be

looked up in Sections B 1-4.

African Marigold (1.20);
American aloe (2.1);
Apple of Peru (2.21);
Asthma weed (2.12);
Barbados nut (2.14);
Bitter bark (2.7);
Blackjack (2.8):
Cassava (1.13);

Castor oil (2.24);
Catunaregam (2.9):
Chilli (1.4);

Chinese lantern (4.10);
Cork bush (2.20);
Custard apple (2.4);
Fat hen (4.7);
Feverfew (1.14):
Finger millet (1.8);
Garlic (1.2):

Goat weed (2.2);

Gum tree (1.9);
Lantana (2.15);
Leadwood (4.9);
Lion's ear (2.16):
Lippia (2.17);
Mexican marigold (2.25);
Mexican poppy (2.5);
Monkey orange (4.17);
Oleander (1.16);
Onion (1.1}

Pawpaw (1.5}

Plant mixtures (3.1 to 3.6):

Pyrethrum (1.6);

Rain tree (2.19);

Red mahogany (4.13);
Red sunflower (4.18).
Resurrection bush (4.14);
Rhubarb (1.19);

Rubber hedge (2.13);

Snow berry (4.15);
Soyabean (1.10);
Stab grass (4.5);
Sugar apple (2.3}
Sunnhemp (1.7);
Sweet basil (1.18);
Sweet potato (1.11);
Syringa (1.15)
Tea (1.3%
Tephrosia (2.26};
Thom apple (2.11):
Tobacco (1.17):
Tomato (1.12):
Wild basil (2.23);
Wild tobaceo (2.22);

m
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B - SUMMARY OF PLANTS WITH REPELLANT PROPERTIES

Tre fal Sve Been iedentified in the text as having the ability to repel ineves
ﬁMF_H scides. The plants are fistad by theircotmmon English names followed

By the reference sumber by which they can be looked up in Sections B 14

- _.w : - Goat wead (2.2) Sweet basil (1,18
:{;I‘:u_ﬁfm Gum tree (1.9}, Syringa (1.15);
mdmmu; Lippia (217X Tephrosia (2.26
Blackysck 2.8x Mexican mangohd (2250 Tobacco (.17
Castor ol (224); Mexican poppy (23); Tomato (1.12)

Omem ()15 Wild baxi) (2.23

‘Cansmaregzn (29),

Chilli (1.4); Wild tobasco (222

Wormseed (2.10):

Plant maxtores (3.1 to 3.6)
Rubber hedge 12.13);

Finger mallet { 1.8);,
Garlic (12); Sunnhemp (1.7)
B7. LATE EnTRIES B7.2: SPIROSTACHYS AFRICANA
B7 1 AFRICAN SANDALWOOD (SEE
- 1: CUCUMIS ANGURIA; WILD WARNING)
GH’ERK.{N Descriprion
Desenption Amedmm-sze ndigenous tree witha rounded cr
An annital vine, 2 member of the pumpkin family, Action
usaally growing oo hea x ; 2
et vily mamred sotls around Repellant. insecticidal.
| Action Targ
| : Aphids, cutwonms, grasshoppers, weevils,
| Tireets Parts
Aphids. Branches.
Parts Application
Rupe fruit (yellow) which are smdl balls with ik “"ﬂﬁﬂwﬂin the planting holes to contr
Ropticiiii mcm"“m“m Wlhe rop leaves for aphid
The m:(fnnmsrmm’d; mixed with water and and plastered on I:ehw:hllsu::!f?dw"?m“ g
allowed to Or 2 days in a covered container. repel weevils, e & :
:‘::Ik?dumhnﬂm!mm HISSprayed Ophoar uses
| . Furniture, termi
I Oﬁrrnl::‘u e :m 2nd borer resistant. Fish and
Warni
| Warning i
| The milky latex i i
Nome known be incontact wil:&:?kw [ tould not
from the sawdust. TEYES protect the ¢y
. "

C. C1.€2,C3, €4, €5, G4,

€ Baits, Barriers, Scarecrows and Traps

———

C] S ARMYWORM AND OTHEF
pe between Lall poles wall al

MARCHING CATERPILLARS .

shout HOCT W L "

z hung overthe crop

¢t a8 a deterrent

harvest from birds. Line

white

loth, plastic or paper bags con-

Phg or plouih a trench &
deep akmg the side of the
of the trench should be verts
foip the trench and are 1 ! n be d
soyed by filling the trench with st Ce(atnd s
matenals and setting fire to 1t I
Inanemengency asingle d
il the swanm long enoug
killed off
C2. BANANA WEE
When the pestis first de
S0cm long can be cot
Lav the pieces ont]
down. The weevi
sections in order to eat the
[raps are collected, bumt and fresh t

C3: BEETLES, BUTTERFLIES,
GRASSHOPPERS AND MOTHS
Flying or hopping insects can easily be
hand nets made of fine mesh rather like
nets. This is a suitable task for children. It
miade into a fun game with pnzes for the or
collects the most. Each person should be given ajar,
tin or plastic container (o hold their catch

C4. geeTLes

Certain beetles are attracted by bright yellow con-
tainers. Part fill the container with soapy water and
place near the crop. A little sugar or honey added

ew dnicd beans o make 4 mittle, tied every

flapinthe wind

Smalor white stning so that

v the more umad |

e 1o Jook ke |

e it T P

id 10 be the
one typeof

with another one

o on A0

0 traps etc, the damage
ds can be avonded ssmply by
of birds of prey and by not

rgrazing, buming and tree
od supplies

ds with bird baths is smd to redce
- to mioist green shoots 2nd fruits to which
- bardss are attracted when they are thirsty

Cé. BLISTER BEETLES

Take any blue container, fill with soapy
water and place around susceptible crops
like beans and cowpeas. The beetles fall in
and drown

1] Dig holes: line them with blue plastic bags

and place soapy water in the bottom.

iii  The beetle is said to be attracied by ather
bright colours too, Red has been named as 3

to the water is said to increase the attraction. The

beetles fall in and drown. Some green beetles are possible:
said to be attracted o white containers and blister C7 CATERPILLARS, GRUBS AND
beetles to blue and red containers — see C6 !

SLUGS

Bind a 300mm wide piece of wire mosquilo gauze
sround the trunk of the fruil tree. Nail the gauze
tightly to the trunk &t the p 10 prevent insects

C5. BiRDS, BABOONS AND BUCK

Light nets, shade clothand fine w ire netting placed
over the crop will protect planted seeds and the later
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il

e

Bl P

getting under it (scal any gaps with clay and
ceent or ¢lay with builders® lime). Support the
‘bottom end =0 that it stands gut from the trunk
(long nails can be used), Crawling grubs can enter
the funnel-shaped trap at the wide bottom end and
are trapped by the tightly clased (op end.

C8. curworm, CABBAGE ROOT FLY
AND CRICKETS

1

! ( IF
il

Mix together equal parts of hardwood saw-
dustor bran, a good portion of molusses and
enough water (0 make the mixture sticky
Distribute s handful of this preparation over
the endangered crop a evening twilight
The molasses attracts the citworms, sticks
to their bodies and hardens towards the
moming. The cotworm cannot enter the soil
and can be hand picked or eaten by birds,
Mix 100g bran, 10g sugar, 10ce pyrethrum
powder, 200¢c water 1hnmughl)-tng¢[lmr
ind put near endangered plants
This baitis recommerided for the control of
suiworm, crickets, dusty surface beetle and
lulse wireworm Apply to crops just after
Emergence for cutworm and crickets
February for dusty surfuce hestle. B
ilsobe made using Inbacen dustand
fll_om the Cork bush and Rain tree.
WIITIC;:\\ EI::.:::I::;;M seedlings as collurs
S and cabbage ot fly
i IR the plant. Press the can firmly
i ums&l 50 that the cutwarm eanno
i, If the Cutworm

! Tl is alread
Inside the tin it should be dug out by 'hL;J

and in
aits can
olenang

Press two thin sticks into the soil on ¢,
of the plant. The sticks should touch 1}
of the plant ko the cutworm will not

between the sticks and the plant stem. |

the cutworm cannot ¢ut through 1)
unless ts body can encircle i, 1f thi
used re hard and aromatic like the ste
Mexicanmarigold, the insect will he repel
Putscraps of old lettuce or cabbage leaves
the soil surface when the bed is weed fro
the leaves early in the morning and pick
eutwarm hiding undemeath,

C9. FLES AND FRUITFLIES

L]

Hall fill & narrow-necked bottle with wate:
fermenting fruit juice or water smelline ol

oting meat or fish, smear a little hone,
sweetened wateraround the neck to attract 1h
flies. The top of a plastic bortle can be cut of

and inverted to give o good fly trap as show:

m the sketch.

entrance
for fiies

ot I
) \\ . u—i
wal Ty .
N % kY \,.‘-.*

fritrance

=) for flies
=3
‘ oait

An ordinary jar with holes in the hd gives
another very elfective trap

il A bait of stale beer and fermented sugar
placedinatinina box will atiract flies. Throw
aeloth or net over the box (o trap the Mies and
remove or destroy them

C10. LEAF MINER

Yellow painted boards of 30cm by 30cm, coated
with oil or any other sticky substance, erected
vertically ata heightof 60cm above the ground have
been found 1o trap the flies

C11.: Locusts

See Noise under Section A

C12. motHs

Fruit tree moths can be trapped by putting 25mm
of brown sugar and syrup or molasses in the
bottom of ajar and hanging it with string in the fruit
tree. Cover the top of the jar with 6mm mesh to
exclude bees. See also CI7 for light traps.

C1 3. RATS, MICE, MOLES, RABBITS

AND HARES

i Where there 1sashortage of surface waler, rats
and mice can be trapped in drums dug into the
ground and part-filled with water.
The effectiveness of the above trap can be
increased by throwing a few peanutsinto the
water and by smearing o generous nng of
peanut butter around the inside of the drum at
adepth of 3em. When rats and mice try to eat

€10, €11, €12, €13, CI4, €15

this they overbalunce and fall inte the witer,

H Where water is short, i steep-sided pit can be
dug intothe soil aboot |mdeep, A stickisthen
laid so that one end neaches 1o the centre of the
pit. A suitable bait i put on the end. The stick
i balanced so that the rodent™s weight tps i
and the rodent falls into the hole.

i See Noise A20 for moles

Iy A turred or creosoted rope around the plot s
sadd 1o give protection from rabbins and hanes,
Another means of trapping moles 15 to go out
m the early moming when they can be seen
cleanng out their burrows, Dig aspade or hoe
into the ground behind the mole and dig itout

vi Vetiver or lemon grass planted as barmers
prevent moles from entening the area.

vii Old seeds spread on the soil surface willact as
a decoy to protect the sown seed sgainst s
and mice digging them up. Alternatively, fill
the gaps with seedlings 2-3 weeks old from
the nursery

viti  Scarecrows made to look like snakes or birds
of prey are said to keep rats and mice away

C14. sLUGS, SNAILS AND SQUASH

BUGS

i Sink a suitable shallow container like a largish
tin lid into the earth to ground level and fill
with equal parts milk and water, or beer and/
or maize meal: sawdust, sliced turmnip or let-
tuce and cabbage leaves are all good baits to
attract slugs and snails. Empty every few
days. The left-over milk can be spread on
plants susceptible to fungal diseases, snals
can be fed to chickens, slugs burntand the ash
used to fertilise heavy feeding vegetables

i Deepertins and bottles (with the tops knocked
off) can be used if they are dug into the ground
sothattheirtops are level with the soil surfuce.

i Place a dish upside down between plints and
then keep the soil under it moist. Remove the
slugs and snails every moming.
A bait may or may not be present

v Slugs and snails will congregate under boards
or wet sacks laid on the soil surface. Hulf
grapefruits with some of the pulp lefi inside
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(openenddowmeairds) are Laid &

m’ﬁfsm;mm burds near the plants as

maps forsqiash bugs which hide undemeath

v

CI15: wHiTEFLY

ethow-orm, inted hoards of 20em by 35cm
:::'n:f with tﬁf rra other ailhesive substances can be
{isad s traps and have been particularly effective in

e
C16: wio pic

Bells hung up on stong to jangle when _Ihc wind
blows or an trip wires are said to be effective in
frightening off wild pig. Strong-smelling human
clithes, ar urinating around the edge of the field are
other options. Pig wire fencing is the most effective
solution 10 these strong und persistent pests

C17: various iNsecTs

i+ Lighttmpsareeffective incatching grasshop-
pent and a vanety of night-flying insects, for
example moths. mosquitoes, chafer beetles,
American bollwonmand weevils. One suitahle
trap s shown in thes sketch below. An objec-
tion Lo light traps is that they catch many
seful insects as well and should therefore be
used only mn an EMErEency.

2 Awide varicty of crawling insects can be
m{ghi by placing baits: such as crushed
maize, fruit or vegetable matter into the
honﬂmofli'ncunta.ndtlumngthccam\\'ilh
straw. Place upside down on the ground or
o & stick and remove the insects hiding

sarrafin |

lamp

nside at regular intervals
Yellow bars covered with sticky material

such as oils are said 1o trap aphids

leathoppers. black flies, gnats and hornet

Yellow and blue anes haye been used for
thrips. Sticky red balls coated With attractiv.

smells have been employed totrap fruit flie
i orchards,

PART IV

REMEDIES FOR PROTECTING
STORED SEED AND GRAIN




Note to the reader

Asgdirect result of the increasing use ol msectcides

s, A Controlling pests in stored seed
decades, traditional methods of protecting stored seed and o, .
}‘:’“F ]'mgnllt:lll'u!Iu't‘.llt'rl! that many farmers are now T T (Smol I GmOUnTS for repl(]ntlng)

e

low-cost altemanves exist

Many traditional methods hiave been compiled in i, IR IRt the sccd for replar ; N
5 . cuse C SEC eplian st L T ANATE AN A
preserve for future generations the ancient art of protecr, Ina Bt ina cool. dark. dry 4y ! 'I J HOT WATER AND AIR
g 'b'“ il { | e Weevi o

seed and grain airt veed can be disinfected of the spores of fang
and g andmdents can penetrite all but the thickest plasti | I- e i ; 1 of the spe f fung and
sicteria by placing the seed { maxt e 1T
Glies or tin contiviners are the best. Ensure that the loth 1 ! '1 8 'i ed {maximum 250g) into 1
o pag, soakmge the ] ) or ]
i) 18 thoroughly dry and hard inside before it i oakng the bag in cold water for 30

stored otherwise it will rot
1 ASHES, OTHER FINE POWDERY
MATERIALS AND SAND

Place the seed in the container until it is ab
thirds full. Add the powdery material a
that all voids are filled with the powde i
ed then fix

stre the top of the seed is also cove
firmly on

Ashes from plants (wood, leaves and stalks)
gericultural lime, crushed clay, laterite, coal and

eharcoal, chalk, cow dung and rock dust prevent
insects from moving from seed 1o seed and smother
adults and eggs.

Seeds soaked in water and wood ash for 24 hours
before planting or seed stored in dry cowdung and
wood ash are protected against fun
diseases, and are less likely to be dug up by birds
when planted out in the field

Fine sharp-grained sand has also been found to
protect stored graun by cotting the insect and causing
it to dehydrate.

2 BUTTERMILK

Dipping seedsin buttermilk and allowing themtodry
gives protection against fungal and viral diseases

3 COLD

Exposing the seed to temperatures below 5 °C for
several hours will kill off weevils and some other
tropical insect pests. Put out seed containers on
frosty nights.

4 HEAT

Fungi, bacteria and weevils can be killed off by
heating the seed to no more than 50°C, Tempera-
tures greater than this will destroy seed viability —
see Part IV B1.7 for further details,

1l and bacterial

y

minutes followed by 20 minutes in water at S0°C

then dipping 1he bag in cold

Tinutes before spreading

i e sun o
Fungion peach ween controlled

[ ed fnuit i hot wter,

for 30°C, 3 minute

within 24 hours

1dls0 be used

EBALLS

. Thie smell wall

}, groundnut,
unflowers
¥ yvand larva
toned seeds, Theeges
can bore intothe seeds
coated with ol
ish container, fix the fid
and shake until the seed 15 thoroughly coated with-a
thin oil film. Small, light seeds cannot be trested in
this way as they stick in the oil. Seeds of peas, beuns,
: ze and sorghum are suitable as well

small grains, ma

as many others
The seeds have 1o be coated periodically betiuse

the toxic effect of the oil duminishes with time.

8  SALT

Smull amounts of salt mixed with produce have been

found effective

9 SMOKE

Smoke is a preservative agent and insect repellent

You cian hang seed pods, cobs and whole seeding

plants up to dry in the roofabove the fire in village

kitchens

"We



B Confrolling pests in stored grain

(Large quantities)
R

1 approach o minimise damage
:m“ful then dry the proxduce quickly
Storge areas should be thoroughly cleaned and
repaired before new grain is put info them; and well
ventilted. Completely sealing surfisces with packed

clay will give protection against mts and mice.
The following methods are to protect the pro-
duce in storage after it has been thoroughly dried.

1 Non-plant Materials

1.4 Animal fat
Fit coating the grain at Iml per kg was found
effective against bean weevils.

1.2 Fine Povedery Materials
Mixing 1-3g fine clay, chalk, ground laterite, lime,
rock dust, oralumna per kg of stored seeds has been
found 1o give some protection.

Caul ash ground to powder has been very suc-
cessful and 50 has powdered charcoal mixed with
clay dust.

1.3 Mantire

Bl:lm nlrnix.turc of dry maize cobs and cowdun 2 and
mix with the stored gram or beans at the mte of |
bucket full (15 litres) of ashes to every 90kg (1 bag)
of shelled maize. Bumnt cattle manure is said 10 be
effective for 9 months by itself.

Granary floorsand walls plastered with cow dung
are recommeded for pest control. Ash of African
Y-l.lldai\\-’fxxl {5ee Part Ill, B7.2) is mixed with cow
thm(,g;‘: menease effectiveness,

dung, bumed. cnushed and mixed wi

_ th

£ritin has been used successfully. Lt

lljll‘l:_p&:,miﬂ stbfage pits have been dug below
grmndlm in -j.utllc PENS putting grain into the hot
i ure, giving good protection 1o stored grain from
orcs:ll-:]flml:mm year, Astons was placed on lop
1 > -
it this treatment is said to affect the taste
Spraying the walls and )
9 00rs of granaries with
Yiquid goatdung hs also been found 10 protect grain

from insect attack.

1.4 Peels

The peel from citrus, lemon, grapefruit an
have proven effective in repelling pests fronn .,
proxiuce.

1.5 Sand

Mix 10kg fine sand with 100kg of stored v
peds for some protection. The sand can be «
again by sieving and washing.

Ideally the sand should fill the voids i
grain, the grain placed inametal drum and cover
witha layerof40mmof sand. This is said to pro
the grain for about 6 months. Potatoes can |
stored in dry sand or soil for months.

L6 Salr
Saltmixed with pigeon pea gave good protection
one recorded experiment.

1.7 Solar eriergy

The griin to be disinfested is placed in a laro
envelope (1m by Tm square or larger) made fron
black, high dénsity polythene sheeting with the
f:dges{nldcdoverwprevem heator grain loss fron
inside. The black envelope is then placed insid

anolljercnvelupc miade of transparent low density
plastic sheeting and the edges turned over as b

fore,.'l'hc envelopes are pliced on sloping ground
ora sloping board facing the sun. The edges of the
bricks or

envelope can be weighed down with

.\]-_:o?e:'; bali_anstlnprcvcm them lifting in the wind

! Lfo"ou.mg times and temperatures should be
arefully followed, A thermometer is essential

— d tem » £
peralure of 45°C maintained for 10
bacteria, moulds and

minutes will kil fungi,
weevils;
a sustained temperature of 50°C wi !
et natih < will destroy
—  dsustained (emperature of i

the food value of the erain R o E

A temperature of 45°C for 10 minutes is thus

T el .

|
|

sulficient to protect gram in storage from bactena,
fumngi. monlds and weevils but can go up o 607(
far no more than 10 minutes, This higher tem
peruture and G 15 saied 1o KL all insects ut sl
stiges of development

1.8 Stirring

Weevil aetivity can be reduced by stirring, shiaking
or turning the grain every 2 or 3 weeks

92 Plant Materials

The lollowing plant materials have been reported
in the literature as being used traditionally in
Alrica to protect stored seeds in large quantities
Basically any strong-smelling plant material
gan be used to repel insects but some plants have
insecticidal properties
2.1 General
Ashes - Ashes from planis in general are said to
reduce pest attack, with the effectiveness increas-
ing when the ashes are mixed with powdered
pyrethrum or syringa seeds. Ashes at 2-4 per cent

2.2 SPECIFIC PLANTS

Plant Names Plant Paris
Botanical/English
Afzelia quanzensis Whole plant
Pod mahogany
|
Agave americana Whale plant
American aloe
Andropogon grass spp. Leaves
Blue/Stab/Snowfiake
Annona reticulata Leaves and
Sugar apple crushed seeds
al 0.5% by weight
Brassica juncea Seeds

Leaf mustard
Capiscum frulescens Ripe. dried pods with

Chill peppers

ashes, dung or fine clay,

Canralling pesly .u_ql.-_u_._d E‘_"i!‘

by weight of grain are said 10 give 4-6 months’
protection if the moisture content of the groam 18
less than 11 per cent. Ashes from African sandals
wood, casuaring spp, cork bush, dermis, mango,
pod mahogany, rice husks, scented pod - acaci
(nilotica) and tanarind being particulurly Favoured
Girass - burnt grass mixed with miller protected the
millel from weevils

Oils - vegetable o1l has proven (o give long-term
protection 1o beans, cowpes and bambary nuls
against weevils for 6 months when mised: with
grains al the rale of 5-10 ml per kg of grain.

Oil from cashew nuts, castor bean, coconut,
cottomseed groundnuts, maize, mustard, sufflower,
soyabean, sunflowers and leaf mustard have all
proved effective, Ohls are usually more appropri-
ate to small or medium amounts of grain,
Shelled - Mixing finger millet und cowpea seeds
together in storage 15 smd Lo protect the cowpea
Unshelled - Storing beans unshelled, maize on the
cob and millet on the head reduces inséct attack

Treatment

Ashes are mixed with grain.

Parts dried, ground, and dust mixed
with the grain
Mixed with grains as a repellant and insecticide

Mixed with sorghum
millet and cowpeas

10mi of ol per 1 kg

ol seed mixed in

Whole pods mixed with grain o dusted
as a powder on bean

(all voids can be filled with clay/pepper/dung mixiures)

mr 3

m



" Wl
Comtigllin g pesn in “?'_"‘é_fa_"'
Treatment i plant Names Plant Parts Treatment
Dry ""‘;’Dﬁ:’“’ AR & Acwoar and mix wit | Spiostachys africana Wood chips from Mixed with graiin gives lang tarm protaction, Mix
stored | Aftican sandalwood the core ash with Gow manure and plaster walls and floors
::‘rv 5:& 5-.::::; T:,d Qround materal with | Swartzia madagascariensis Pods Powdeted and mixsd with grain
v o
Snake bean
Pick af: :ﬁ:’:“:*f‘,‘w :r:I:-I;le shade Tagates Minuta Whale plants Askd dried plant in bayers, of mex in powedersd plant
Powds hgra Maxican mangold of place 3-5¢m layer of crushed plants in base of
Mux 1 cup of ash to a 20 litre buckal of grain bns
of grain sa.-neﬁfm? '*_Fm 9_’"ar 'j_ulr._-l Mix ash witt Tephrosia vogelii Wholg plant Pawdsred or crushied and mied with grain
cow manure and plaster walls and floors Tephrosia
Made into woven mats 1o cover the inside | Tulbaghia leucantha Whole ptant Put fresh crushed plants in storage bins
or layered In the gran Wild gartic
Mix seads batween all gaps in the
Stored grain =
Dry and mix with produce
Trom gpie
| Deexsiptca Afpars Stored producedusted of sprayed
[ i
Emsnscoracans Laaves or chall Layered or mixad with stored produce
| Fogemae
Eucapts oo Leaves and bark Fesh or powdered: 10-20 leavas per
Gurs kg of seed racommended.
Hpis s Leaves 3g 2! powder per kg of stored seed
Bk sesame eafy branches in (ayers between stored grain
Latg
vy &0 Leaves Crushed and placed among pods of cowpea
- ' _ Recommended Reading
Lay= : AEC Leaves Branches Pmayewla_-fm lealy branches at
" Gatiom of grain Umsuzwans bins, —— S . =Fi=.
Menglera nica Whods piars .- L
Ve sggﬁcf::e‘s Dry. orind info 2 powder, Spread over The following locally available books are recommended appropriate reading for those interested in
: the surlace: improving their knowledge of or intending to practise holistic and sustainuble agriculture
u'm. - wh Lesves, riga Drizd, m:ag. mixed wih stored grain H!?ffjiﬁ'r l’\’e_‘l.wurﬁ' Managemeni, :‘.\Ilam Sav oury, Gilmour Publishing 1991 '
= Using 2% ¥ powder from seeds & 42, from leaves Available from bookshops. Contains much information on ecological land management, with emphisis
Morcises serge; Fresh o gned g on grazing land, pertinent to Southern Africa

Wotzd with and covening sorhum

met and cowpeas ) Introduction To Permaculture, Bill Mollison. Tutorial Press 1992 e
Available from the Permaculture Association Zimbabwe, P.O. Box 8515, Causeway, Harare
Production Without Destruction and Management Technigues For Lund Use 1994, Natural Farming

Dried and ehopped b 2
and mixeg with grain. Network or The Permaculture Association Zimbabwe. Both available at P.O. Box 8515 Causew ay, Harare
. Sail Conservation, Henry Elwell, College Press Publishers, New Directions in Education Series, 1982
Layer3-5em frack put i the botiom of i bins Available from by wikshops or melﬁ'uflcgc Press Publishers P.O.Box 3041, 15 Douglas Rosd, W arkington,
Harare
uﬁlwﬁfﬂ‘fmmg'ajmgssﬁ_
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PLANT NAMES IN REGIONAL LANGUAGES

LATIN
1.1 Allium cepa
1.2 Alllum sativum
13 Commelio
sinensis
14 Capsicum
frutescens
1.5 Carica papayo
1.6 Chrysanthemum
cinerarifolium
1.7 Crotolaria juncea
1.8 Eleusine
coracana
19 Eucalyplus spp
1.10 Glycine max

1.11 Ipomoea batatas

1.12 lycopersicon
esculentum

1.13 Manihot
esculenta

1.14 Matricaria
____eximia
1.15 Melia azedarach
1.16_Nerium indicum
1.17 Nicotiana
__ftabacum _
1.18 Ocimum
___boslium
119 Rheum spp.
120 Tageles erecta
2.1 Agave spp. incl
A americana
Ageralum
conyzoides
Annonao
muricata
Annona
reficulata
Annona
squamosa
Annong
chiysophylla

22

23

ENGLISH

Onion
Garlic

Tea
Chilli & sweet peppers

Pawpaw
Pyrathrum

Sunnhemp
Finger millel, Ropoko

Gum free
Soya bean
Sweel polalo
Toemalo

Cassava
Feverfew

Syringa [Persian lilac)
Oleander
Tobacco

Sweel basil

Rhubarb

Alfrican murigc_.\l_d
Aloe

Goal weed
Soursop

Custard apple

Sugar apple

SETSWANA
Anaynyese/Eiye

Tee lliquid), Matihare

(leaves)
Pheretere

Dipotata
Tamati

Mosalaosi, Morulwana

Motsoko

Mokamanawe, Moko
kele, Mokokwenanao,
Mukukwenana

KISWAHILI
FIIPUIN]IJU l'IIU|I
Kiunguu-saumu
IMichal

Mpiliplli-kichaa &
Mpili-hoho

Mpapal
Pareto

Marejea
Ulezi

Mkaralusi
Soya
Kiozi-kitamu
Minyanya

Muhogo

Mposholala (Kipare)
Tumbaku

Mvumbasi, Vuo

Mbangimwitu
Mkonge, Mkatani

Kimavi cha kuku/
Miumbaku

Mstafel

Mlomokomkubwa or
Miopelope
Mtomaoko or
Miopetope

NDEBELE

Ibelebile

Umbandatshotsha
Mazhovole

Imbambayila, Isibula
imatisi

Igwayi

Rukhovi, Amakha

Imbanje yonxiwa
Isikutsha

Ububese

SHOMA

Hanyanisi

Mhiripiri

Mupapaya, Mupopa

Mubalangowa
2viyo

Mupuranga, Mugatiriyl

Murmbarnaira

Mudomasi
Mufar inya
shangiku

Mutuna, Masyringa

Fodya

Mbanda
Mukonje

Muroro

CHINYANGA

Anyenze
Anyenze

Mphilipil
Chipapaya
Mupalazumbo
Mawele
Bulugomu
Soya
Kachamba

Chinyamanti

Tute

Chikondi

Fodya

Khonje

Chiwando
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ENGLISH

SETSWANA KISWAHILI NDEBELE SHO
Custard apple Miopetope-mwitu ‘Ububese ﬁmo_NA — JEE;}”:&NG‘
h )
Mexican poppy fjatimani Chinvuiu
Lopera
26 M::c g Desert date  simboba ¢ Muvambangoma Mubambangoma
27 Bersama Bitter bark Munyohava Chenjakulo
28 Bidens pilosa Blackjack _Mokolonyane Eiéﬁc:_rG_néuo Ucucuza Muuwu ¥araela,
% Isitalaqwa Chirovadunguru Chi;;f;mbele
spinosa == e e = oriel | L =
210 Chenopodium -  Wormwood Motlhatla badimo Zinhuhwenhuhwe Kaluche
ambrosioides = aih =i i W Malls =
2.11 Datura Thorn apple, Jimson Chowa Chivumnulo
siramonium weed
Datura ferox Mokhure B = ]
2.12 Euphorbia hifa  Asthma weed - Mziwasiwa .4 il Nyamatoka
2.13 Euphorbia Rubber hedge Motsetse, Setihare- Mchakazi, Mgoru, Lugotsha Rusungwe Nkadze
firucalli selela Mnyaa
Euphorbia Candelabra free o Miangati
0g ng
ingens
Euphorbia Lesser candelobra tree Modkosa
cooperi = E
2.14 Jatropha curcos  Barbados nut Mono, Mkaburi Mupfuta, Munjirimono  Chivumulo
215 I.L:'danummm Lantana  eBodcraoe Mwingajini Ubuhobe Mbarapati, Mubanda  Mfika
2 ne'pellflzllu Hotisaar Mkuwa usiku Ibhetshulebadala Mudyatsonzo Nyasongwe
2.17 Upplajavanica  Lippia t’éoiusuku'np:unei -'\30150- Mpambake Umsuzwane Zumbani Chazi
ne, Mosukudu,
2.18 Lobelia = =
P Gods's tobacco Msambali
2,19 Lonchocarp :
arpus Rain tree Mopororo Mucitamuzi Muparadzamusha Chimpakasa
incl. L bussei,
eriocalyx & nelsii
known as lance-
pods
220 Mundulea = :
sericeq Cork bush Mositlatalou Utupa-pori, Mkwaja Umsindandlovu Mupumhamhene Mtototo
% Mchekecheke Mugumachembere
222 Nicotiana rustica Wild tobac - -
phesdl €0
Nicotiana glouca  Tree fobacco Mosilawankwe Tumbaku-mwitu lgwayi Fodya Fodya

Kgomodlrmiseng




ENGLISH

TIN
ﬁs—%ﬁiﬂ_mm
— Suriclojum:_
2.24 Ricinus

communis
225 Togeles minuta
2726 Tephrosia vogeli

31-16 See

____E.’.‘@“." enlries

41 Albizio
anthelmintica

42 Albizio lebbek

43 Aleurites fordil

44 Amaranthus
spinosus

45 Mr_oéogon

B

46 Calotropis

____procera

4.7 Chenopodium

___album

48 Clousena

_____Onisala

49 Combreturn

___Imberbe

4.10 Dichrostachys
cinerea

4.11 Digharia temata

4,12 Heferopogon
confortus

414 Myroiham?u_s
flabelliformis

415 Securinega
virosa, Fluggea

___Wosa

4.16 Solanum

___panaduriforme

417 Strychnos spp
Sirychnos
cocculoides
Stychnos
pungens

418 Tithonia
rofundiflora

Basil hoary & wild

“Castor oll plant

Mexican marigold

Tephrosia

Woman's longue
Tung tree
Pigweed

Blue, Stab, Snowtloke
grass

Swallow wort

Fat hen

‘leadwood

Chinese lantern

Finger gass
Spear grass

Red mahogany
Resurrection bush

Snow berry

: S0dom apple

Monkey orange

Red suntlower

_ SETSWANA

Mokure, Muano

Mokure, Mueno

Mokhane

Monoga

Molsebe

Molswere
Moselesele

Maseka, Namele
Seloka

Manna-yoo-nkang

Mulingambu, Dijotsa,
Dinonyane, Monwana

Ditholatholwana,
Tholwa

Mogorogowana

Mogwagwa, Mulu

KISWAHILI
Mvumbasl, Vuo, Miulle

Mbarika, Mbong or
Mnyonyo
Mbangimmiu
Uupa

Mkenge
Mkenge

Mkao

Mchicha mwiba

Nyasi

Mpamba mwitu

Miavikall, Mkunguni
(Shambaal
Miama, Msana

Miunganyamba or
Miunduru

Mkangazi

Mkwamba

Miulg, Ndulele

Mkwakwa

NDEBELE
Amakha

Umhlatuthe

Imbanje yanixwa

Muphumambene

Imbuya

Urmitshili
Ugagu

Umthando
Inzala

Umklankomo

SHONA CHINYANGA
Rukavhi Kapatumba
Mupiuta Mono
Nyakamban|e

Nyakanyime,Kachaya, Mietezya

Korekore, Mutlka

Musalati Chigologalo
Mowadanga Maule
Mubvunzandodya Kaluche

Samanobere, Msombansenya
Muver \{]Ilht nye
Mutsvirl, Muchenarola Musimbiti

Lumpangola

Mupangara
Tsinde luba
Tsine Nsoche
Mubawa Miuly
Mufahore, Njeza
Mufandichimuka
Muchagaowuwe Chipeyela
funful
Mzlmbill
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