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INTRODUCTION TO THE HANDBOOKS
FOR SMALL-SCALE BEAN SEED
PRODUCERS SERIES

Thi s handbook i s i ntended to be used by snal | -scal e
farners interested i n produci ng bean seed for sal e.
It is witten for farners who have no fornal train-
i ng or experience in bean seed production. You may
seekassi st ance i n under st andi ng sone of the topics
covered i n thi s handbook fromresearchers, extension
agents or NGGs.

Thi s handbook on seed production is intended to be
used t oget her with two ot her handbooks:

1. Controlling di seases and i nsect pests in
bean seed fi el ds, and,

2. Business skills for snall -scal e seed
producer s

A note on technical words: Since some technical
wor ds do not exist inlocal | anguages, it will be
necessary for you to devel op new words in your
| anguage. I n this handbook, these technical words
are in English.
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PRODUCING BEAN SEED

Why is Seed Quality Important ?

Most farners knowthat not all the beans they harvest
each season are good for planting. Danaged or broken
beans may be good for eating, but are not suitable
for seed. Bean seed bought fromshops or narkets or
given as agift by other farners nmay al so have been
danmaged by i nsects, or may be rotten, broken or noul dy.
| f danaged beans are used as seed, farners will not
get a good yield. This is why farmers usual ly sort
out their beans and use only the best beans for

| anti ng

0 The qual ity of bean seed i s very i nportant
because it greatly affects farners’
yi el ds.

Good quality W | have a good
seed. .. yield



Bad quality seed...
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What is Good Quality Bean Seed ?
Good qual ity bean seed has the fol | owi ng properti es:

a high gerninationrate;

wel | dried;

pure: all seeds are of the sane variety and
of the same size;

clean: is not mxedwth foreign natter such
as stones or dirt, or other seeds;

not damaged, broken, shrivelled, noul dy, or
i nsect danaged;

not rotten (nay be di seased);

not di scol oured or faded (may be di seased).



I f you want to produce good quality bean seed you
shoul d make sure the seed neets these quality stand-
ards:

Qual ity standards for bean seed

Ger mi nati on per cent age: 80%m ni mum

Moi sture 13- 15%maxi num
Danaged seeds 0

Rot t en seeds 0

Bean weevi |l s 0

Faded (di scol oured) seed 10%

Foreign matter (cleanliness) 1
Germ nation and purity

Di seased seed doesn’t germi nate well and produces
unheal t hy bean seedl i ngs. Farners need t o know how
pure their seedis inorder towork out howmch seed
they need to plant. They can do t his by carryi ng out
a germnation test. The CGERM NATI ON PERCENTAGE
(RATE) i s nmeasured by exam ni ng how nany seeds out
of the total nunber of seeds have germ nated and are
of the sane variety.

Instructions for conducting a gernination test are
expl ai ned on page 29. To obtain the gerninationrate,
di vi de t he nunber of seeds t hat have germ nat ed by
the total nunber of seeds and nultiply by 100. This
gi ves a percent age.



For_Exanpl e

O If 80 seeds out of 100 gerninate, the
germnationrate is 80%

80 di vide by 100 = 0. 8

0.8 x 100% = 80%

Good qual ity bean seed shoul d be pure and cl ean, that
is, all seed shoul d be of the sane variety and the
sane size. It shoul d not include any of the foll ow
ing: dirt, stones, broken seed, shrivelled seed, noul dy
seed, rotten seed, insect danaged seed. Only 10%of
di scol oured or faded (i.e. diseased) seedis al-
| owed.

To obt ai n t he percent age of danaged seed, divide the
nunber of damaged seeds by the total nunber of seeds
and mul tiply by 100.
For Exanpl e:

O/f 5 seeds out of atotal of 60 seeds are

damaged, then 8%are danaged.
5 di vi ded by 60 = 0. 083
0.083 x 100 = 8.3%




Moi sture content

Det er mi ni ng the noi sture content of a bean seed is
nore difficult and requires nore experience. This
procedure i s explainedin detail on page 27. Ohe way
to test for seed noisture content is by bitingthe
seed with your teeth or by pinching it between your
fingers. The bean shoul d be hard. It if soft, it is
t 00 noi st.
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Biting or pinching can help you test seed
moi sture content

Seed cl asses

Bean seed i s classifiedinto classes to showdifferences
inquality. Quality is neasured by the sanme criteria
al ready nentioned; germnation rate, whether the seed
is pure, sufficiently dry and free fromdi seases.
Seed produced by speci al i sed producers for saleto
farmers is called CERTIFIED SEED. Specialised
producers m ght be seed projects or researchers. The
i nstructions given in this handbook are for the
production of | MPROVED SEED, a slightly | ower cl ass
of seed than certified seed, which can be produced
under farmers’ conditions.



FIELD OPERATIONS

(Once you have decided to start a bean seed busi ness
(see t he handbook “Est abl i shi ng a Bean Seed Busi -
ness”), there are certain steps you should followto
produce good qual ity bean seed. This sectionon field
operations describes what todointhe field, from
selecting the site to harvesting t he bean crop. The
section on post - harvest operations descri bes what to
do after harvesting, fromdrying the seed to storing

it.

These are the steps you nust followto grow bean

seed:
1. select varieties to be multiplied,
2. select seed for planting;
3. select the site where the seed will be grown;
4. prepare the | and;
5. plant the seed;
6. weed and renove ROAE (unwanted) plants inthe

field;
7. control diseases and i nsect pests; and harvest
t he seed.



VARIETAL SELECTION

The sel ection of the varieties that youw |l nmultiply
isveryinportant for deterniningthe success of your
busi ness. You should only nultiply varieties that
you know have a mar ket .

Sel ection of which varieties tonultiply is dis-
cussed i n t he handbook “Establishing a Bean Seed
Busi ness”. You rmay choose to multiply | MPROVED bean
varieties (newvarieties devel oped by researchers)
or LOCAL bean varieties (farners’ traditional vari -
eties).

Only plant cl ean, good quality bean seed of

i nproved vari eti es obtai ned froma known sour ce
such as a seed proj ect or researchers since poor
quality seed will result in a poor crop. For |ocal
varieties, find a source of good quality seed in
your area, for exanpl e fromsoneone known to be a
good f ar rer .

Because sone bean di seases are “hi dden” within the
seed and cannot be seen with the human eye, it is
i nportant to regul arly change the seed you pl ant.
There are five maj or bean di seases whi ch are “hi dden”
wi t hin the seed:



common bacterial blight, bean conmon nosai ¢ virus,
ant hracnose, hal o bl i ght and ascochyta. For i nforna-
tion on howto identify these di seases, read the
handbook “Controlling D seases and | nsect Pests
in Bean Seed Fields”. If you observe that nost
plantsinafieldare affected by any of these five
di seases, change your seed every 1 or 2 seasons to
ensur e you have a di sease-free crop.

SITE SELECTION

To ensur e hi gh bean yi el ds, sel ect highly productive
| and sui tabl e for bean producti on. For exanpl e, you
shoul d avoi d steeply sl oping | and, | and which i s near
a swanp, very sandy soil and areas w th shal | ow sur-
face soil and a | ot of couch grass. Look for signs
that indicate highsoil fertility.
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Si nce a nunber of bean di seases remainin the soil,
it isinportant that beans for seed be grown on the
same plot for ONLY 1-2 SEASONS IN A RON You wi ||
t her ef ore need enough | and al l owfor rotation with
ot her crops.

% Practice crop rotation
S R T e e

A

Inselecting the site, al so consider the distance to
the place where you will store the beans. |If the
distanceis far, youw |l have difficultiesin trans-
porting the harvest.

transport problens




LAND PREPARATIONS

(Once you have sel ected your site, prepare your | and
early. Dig or plough deeply. If thereis alot of
grass or weeds in the field, you shoul d pl ough at
| east one nonth before planting sothat all organic
material rots down. |f you do not do this, the beans
nay energe yel | owor grow poorly.
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Good | and preparation (dig deeply)
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I f possible, anal yse the soil. Take sanpl es fromyour
field by digging at | east 5 hol es across each acre to
a depth of 8 inches. Take a snall sanpl e of soil from
each hol e and m x themtoget her. Send or take this
sanple to an agricultural researchinstitute. The
resultswill tell youif you needto use fertiliser.

IMPROVING SOIL FERTILITY

If youplanto add fertiliser, you can spread it by
hand over the fiel d before pl oughi ng. For each acre,
apply 40 kil ograns of TSP plus 10 ki | ograns of urea
(100 Ki | ogramns plus 25 kil ograns per hectare). Your
yields will be inproved.
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Non-fertilised field -
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You can al so use ani mal nmanure (especially chi cken
dr oppi ngs) or conpost to i nprove your soil condi -

tions. The use of plants call ed MJOUNA and CANAVALI A
can al so i ncrease soil productivity. You can obtain
seed of Mucuna and Canaval i a froman agri cul tural

research institute. Your extension agent nay al so
knowhowto obtai n seed. Ether plant shoul d be pl ant ed
t he season before and | eft on the soil surface. Pl ant

two seeds of Micuna or Canavalia per hol e at a spac-

ing of 60 centinetres (2 feet) between plants and 75
centinetres (2.5 feet) between rows (simlar tothe
spaci ng for planting nai ze). Since the plants grow
vi gorously and cover the ground quickly, it nay be
necessary to weed once 3 weeks after planting. Wen
you are ready to plant a crop of bean seed, sinply
uproot the Micuna or Canaval i a plants and | eave t hem
todry onthe ground. Thereis noneedtofirst dig
the soil.
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PLANTING

If you are planting certified bean seed, put only one
seed in each hole. If the seed is obtained fromot her
farners or fromshops, plant 2-3 seeds i n each hol e.

P ant the beans inrows. This nakes it easier to weed
the crop. The recomrended spacing is: 50 centinetres
bet ween rows and 15-20 centi metres bet ween pl ants.
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Recommended spacing between plants

Wien pl anting di fferent bean varieties, nake sure to
nai ntai n a space of 2 metres bet ween ar eas where each
different variety is planted to prevent m xi ng of
varieties.
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Recommended spacing between varieties
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Many farmers |i ke the idea of intercropping beans.
You shoul d not intercrop afieldplanted with a bean
seed crop because i nt ercroppi ng makes t he managenent
of the crop nore difficult and you are likely to
harvest | ess.

WEEDING AND ROGUING

Weeds reduce yields. Thisiswhy it isinmportant to
weed at | east 1-2 ti mes each season. The first weedi ng
nust take pl ace 3 weeks after planting the seed. The
timng of the next weeding will depend on t he weed
and crop grow h.

During the first 5 weeks after planting, check the
field for diseased plants three (3) tines:

1. when the plants first energe from the
soil;

2. two (2) weeks later;

3. when the first flowers energe.

Bean pl ants are affected by many di seases. You may
not even be aware of many of these di seases. Mre
details on howto identify bean di seases and howto
i nspect your field are provided in the handbook
“Controlling Diseases and I nsect Pests in Bean
Seed Fields”. If only a fewof the plants showsi gns
of disease, renove themso that the di sease does not
spread to the heal thy plants. This is called ROGJ NG
Pul | out the diseased plants and burn t hem
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To keep t he bean crop pure, you shoul d renove pl ants
that | ook very different ingrowh fromthe varieties
you have pl anted. For exanpl e, renove pl ants which
clinb or have a different | eaf shape or flower col or.

CONTROLLING INSECTS

The nost common i nsects that affect bean plants are
aphi ds, the bean stemmaggot, fl ower thrips, ootheca
(a beetl e which eats the | eaves of bean pl ants) and
di fferent types of insects which eat pods and | eaves.
The handbook “Controlling D seases and | nsect
Pests in Bean Seed Fields” teaches you how to
recogni se and control insects. S nceinsects can danage
an entire crop of seed, check the fieldregularly for
i nsects. Details on howto i nspect your field are
provided in the handbook “Controlling D seases
and Insect Pests in Bean Seed Fields”. Not all
i nsects, however, cause damage to the bean plant. For
exanpl e, bees will not harmyour crop. Sone i nsects
such as spiders, |ady birds and ants are natural
eneni es of harnful insects.

Chem cal s

I nsects can be control | ed by spraying the cropwth
chem cal s.

15



Al phids and Flower Thrips: Use
Di net hoate (Rogor) or Sumithion
agai nst aphi ds and fl ower thri ps.
e 20 mililitres (4 teaspoons) per
15 litre knapsack sprayer

Pod Eating Caterpillars: Use
Anbush or Bul | dock agai nst pod eati ng
caterpillars. Use 10 mllilitres (2
t easpoons) per 15 litre knapsack
spr ayer .

Leaf Eaters: Do not worry too nmuch
about | eaf eaters unless they are
renmovi ng nore than 1/ 3 of the total
| eaves. If thisis the case, use the
sane recomendat i on as for pod eati ng
caterpillars.

Bean Stem Maggot: If you have a
probl emw t h bean st emnaggot, treat
your seed before plantingit. The
net hod for treati ng seed agai nst bean
stem naggot is explained in the
handbook “Control I i ng D seases and
Pests in Bean Seed Fields”.

16



HARVESTING

Ol y harvest those plants that are ready (usual Iy 90-
120 days after planting depending on the variety
grown). Seed which is harvested too early will not
growinto healthy plants. Wen all | eaves and pods of
upri ght bush bean varieties are yel |l ow, you knowt hat
the plants are ready for harvesting. Harvest pods of
clinbing and trailing beans as they nature. Do not
har vest bean pods that are touching the soil as they
nmay be i nfected w th di sease pat hogens found in the
soi |l .

Do not | eave the beans todry inthe field after they
are harvested as they can be affected by di sease or
eaten by i nsects and ani nal s. Beans |l eft in the sun
too | ong may becone too dry for threshing, and if
left intherain, will be too wet for threshing.
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POST-HARVEST OPERATIONS

These st eps shoul d be fol | owed after harvesti ng:

drying in pods;

t hr eshi ng;

drying threshed seed;

Wi nnowi ng and sorting;
nmeasuring noisture content;
testing for germnation;
treat ment;

storing.

DRYING IN PODS

Bef or e beans can be t hreshed, they nmust be driedin
the pod. If you start threshing i medi ately after
harvesting, you wi Il damage t he seed because it is
t oo noi st to be t hreshed.

00 ~NO Ol WN P

You shoul d test the noisture of the seed before
t hreshi ng usi ng your teeth or pinching with your
fingers and agai n before treatnent using the salt
test. The procedure for testing the noi sture of seed
i s expl ai ned on page 27.



Do not dry beans on the ground. They can get dirty,
wet, or eaten by animals if they aredriedinthis
way. | nstead, you can dry beans in their pods on a

nat .

Crop drying on a mat

It is better to dry the beans on a pl asti c sheet, on
araised platformor in a naize crib.

Crop drying on a raised platform

19



Ask soneone to wat ch t he beans while they dry. This
person can cover the beans if it rai ns and can chase
away ani mal s.

the drying pods

Once you have prepared a
pl ace to dry the beans,
fol | owthese steps:

1. Sort the seed pods and
renove weeds and i nmat ur e
“= - ~pods.

2. Arrange t he pods | oosel y
onthe platform mat, or
crib. If you put themtoo
cl ose together, the air
will not circulate and the
beans wi || get noul dy.

20



3. Dry the beans from
(J norni ng to eveni ng for
_ [T 2 sunny days.
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,ﬁ see whet her they are
.f%ﬁf dry enough by breaki ng
'y 4 4 a few pods open and
L”' 14 bi ting or pi nchi ng t hem

|I"H‘1“;!I wi th your fingers.

THRESHING

Wien you have deci ded that t he beans are dry enough,
they can be t hreshed. Renenber that beans that are
too dry and beans that are too wet can be easily
damaged duri ng t hr eshi ng.

Inthreshing, it isinportant:
1. not to break and danage the seed;
2. not to mx the seed with dirt and
r ubbi sh;
3. not to |ose seed.

21



Threshing on the ground or in a gunny bag can easily
danage t he seed. Broken or cracked seed is nore |ikely
to be attacked by insects and nould and may not
ger m nat e.

Threshing on a threshing rack protects the seed from
damage and dirt and prevents it fromscattering.
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A woman threshing on a threshing rack

A threshing rack consi sts of strips of wood arranged
onaplatformwith awire meshtray on the bottomto
catch the threshed seed. The seed is prevented from
scattering during threshing by the hi gh wooden si des.

This threshing rack can be nade by a | ocal
carpenter using a design - see drawi ng on
page 66 for details

22



DRYING THRESHED SEED

After the seed has been t hreshed, it nust be dried
again. As always, it isinportant to protect the seed
fromrain, insects, aninals and dirt.

Threshed seed shoul d be dried on mats, plastic sheets
or wire mesh trays raised on a platform

1.Spread the seed thinly on the drying sur-
face to allow air to pass through it.
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2.Turn the seed regularly to avoid over-
heati ng.
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3. Dry the seed for 1-3 sunny days.

4. Take care to avoid the seed getting wet by
rain or being damaged by donestic aninals.

5. Test the beans to see whether they are dry
enoughby biting or pinching them with your
finge--

24



WINNOWING AND SORTING

W nnowi ng shoul d be done to renove chaff, dust and
ot her rubbi sh fromt he seed.
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A man w nnow ng

Af ter winnowi ng, renove shrivelled, di seased, broken
seed and seed of other varieties by sorting. Sorting
on a pl atformsorter nmakes the work easi er because no
bending i s required and the wi re neshing gets rid of

sonme of the dirt nixed with the seed. Aplatform
sorter consists of two wooden funnel s with wire nesh
trays to catch the seed. The sorter is placed on a
tabl e and peopl e can sort whil e seated at the tabl e.

25
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Using a platform sorter

To use the platformsorter, pour dried seed that has
been wi nnowed down t he funnel s. The seed falls on the
wi re mesh screen and can t hen be sorted by hand. The
wire nesh traps snal | broken seed and al | ows dirt and
rubbi sh to be renpved easily. Different sizes of
wi re nmesh can be used for varieties of different seed
si zes.

A local carpenter can nmake a platform
sorter using the design on page 67
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MEASURING MOISTURE CONTENT

The salt test is a good way to determ ne the noi sture
of threshed seed:
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For this test you will need a clean, dry jar
with a lid, sone salt and a sanple of bean

seed.

Take one sanpl e (a handful is
enough) fromthe m ddl e of
. each bag of bean seed. It is
best to renove a sanpl e usi ng
a speci al instrument called

L N a sanpl i ng spear (see page 67

i 1[ for details on howto make

. ~.:__J it). Treat each sanpl e sepa-
rately.

Steps for the Salt Test

“u - | 1. Make sure that the jar you

[ | ' are using is clean and

1 B ) conpl etely dry.
e
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2. Put the salt inthe jar
(enough salt to fill up a
quarter of the jar) and add
a sanpl e of seed (enough to
fill half of the jar). Put
thelidonthejar.

3. Shake the jar well and
then all owt he seed to set -
tle for about 10 m nut es.

4. |f after 10 m nutes you
can see danp salt stuck to
the sides of the jar, the
seed i s too noi st. Thi s neans
that t he anount of noisture
inthe seedis above the 13-
15%required for inproved
bean seed. If thejar is dry
and there is no salt stuck
tothe sides of thejar, the
seed i s dry.

28



TESTING FOR GERMINATION

After cleaning and sorting, a sanpl e of seed shoul d
be tested for germ nati on.

The results of the test will tell farmers how nuch
seed they need to plant to get good yields. For
exanple, if you know that 90% of your seed will
germnate (i.e. it has a 90%gernination rate), you
can wor k out how nmuch seed to plant, taking into
consider If you have seed with a 60%gerni nation
rate, youw Il need to plant nore seed than that with
a 90%gernination rate.

Seed shoul d be tested for gernmination beforeit is
stored. |If seed has been stored for nore than five
nont hs anot her germ nati on test shoul d be perf orned
before it is sold.

Steps for the Germination Test

Step 1. Obtain a
a sanple for testing

a) Wash your hands.
Take sanpl es of seeds
(a handful is enough)
fromthe top, middle
and bott omof each bag
produced using a sam
pling spear.
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b) In a plastic bow or
basin, mx all of the three
sanpl es fromthe bag to-
get her.

c) Renopve a one kil ogram
seed sanpl e fromt he bow

and mx it agai n in anot her

bowt .

d) Pour seed on a clean
wooden t abl e and count out
the first 200 seeds that
you see. Do not pick out
particul ar seeds del i ber-
ately; count all 200 seeds
fromone end of the pile.
Put the remaini ng seed back
i nto the bags.
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Step 2. Plant the seeds

Wash your hands. Separate t he sanpl e of 200 seeds,
into 2 equal groups (batches) of 100 seeds each.
Pl ant each batch of 100 seeds i nto two separate con-
tainers using the foll owi ng i nstructions. You can
al so use nore containers and snmal | er sanpl es (25 or
50 seeds per container), if don't have | arge contai n-
erstofit 100 seeds.

It is better to use sand as a pl anti ng nedi um but if
you do not have sand, you can use soil. Put cl ean,
noi st sand or soil at a depth of 10-12 centinetres
| oosel y i nt o each contai ner. Make snal | pl anting hol es
2-3 centinmeters apart inrows with a snmall stick.
Pl ant 1 bean seed per hol e.

Pl anting seed in soil
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C ot h, paper towel s or newspaper can al so be used
i nstead of sand or soil. Misten the cloth, paper
towel or newspaper in water and pl ace the seeds onit
(each seed shoul d be spaced 2-3cmapart). Cover the
seeds wi t h anot her pi ece of noi st cloth, paper towel
or newspaper .
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Pl anting seed on nmpoist cloth, paper towels or

newspaper

The cont ai ners shoul d be kept i ndoors for the next
two weeks to allowtine for the seeds to germ nate.
It isinportant that you control the noisture | evel
during this time. The seeds shoul d be kept noi st,
but not wet. Both too nuch or too little water can
prevent seed gernination. After planting, water the
seed and check daily to ensure that the sand or soil
does not get too dry. Make sure that the contai ner
has hol es on the bottomto all owwater to drain.
Seedl i ngs shoul d begin to energe 7-11 days after
pl anti ng.
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Step 3. (oserve the seedlings

Ei ght (8) days after planting, carefully dig the
seedl i ngs up fromthe sand/ soi |l or observe the seed-
l'ings growing on the cloth, paper towel or newspaper
and cat agori se theminto three groups: :

a. Normal seedlings: : Y o -
These will have : -~ wu el ﬁ \)
vel | -devel opeed e - &.*@x‘%f
roots, stens, |eaves, & T e
cot yl edons (food storing areas f"f:?‘
of the seed- see picture bel ow) -

— Cot yl edons

b. Abnor nmal seedlings:
These wi | | have any of the foll ow ng signs:
no mai n r oot
weak root s
no | eaves
weak | eaves
no cot yl edons
decayed cot yl edons

c. Rotten, diseased and unvi abl e seeds
Has not germinated GE
May have outgrowths & @b
(blue, grey, @ -
green, black in colour
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Step 4. Record your results Fill inthis type of
chart to hel p you record your observati ons:

Tot al | Nor mal Abnor mal R/ D/ U
Seeds | Seed- Seed- Seeds
| ings | ings
Batch 1 100
Bat ch 2 100
Tot al 100

Step 5. Calculate the germ nation percentage
(a). First calculate the germ nati on percentage

for each batch separately:
i. Count the nunber of nornmal seedlings

ii. Dvide this nunber by the nunber of
seeds that you planted (100 in this case)

iii.Miltiply this nunber by 100.

(b) Next, calculate the average germ nationrate
for all batches:

i . Add t he percentage for each batch.

ii.Divide this nunber by the nunber of
batches. (Inthis case there are 2 bat ches)
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Exanpl e:

Inthis exanpl e, the germ nation test has been
conduct ed wi t h 100 seeds pl anted i n two bat ches.

Tot al | Nor mal Abnor mal R/ D/ U
Seeds | Seed- Seed- Seeds
| ings | ings
Bat ch 1| 100 82 12 6
Bat ch 2| 100 86 9 5
Tot al 200 168 21 11

Since the total seeds in each batch is 100:
Batch 1 — has a germ nati on percentage of 82%
Bat ch 2 — has a germ nati on percentage of 86%

Add t he per cent ages:
82 = 86 = 168

Di vide this figure by the nunber of batches to
get an average gerninate rate:
168 + 2 = 84

Inthis exanpl e, the overall germ nation percentage
is 84% This neans that 84 seeds out of 100 seeds are
nor mal seeds whi ch grewinto heal thy seedlings.
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Not e:

Seed that germnates to give a
germnation rate of below 80%
shoul d not be sold as seed but
can be used or sold as food grain
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TREATMENT

The purpose of treating bean seedis to protect it
from danage by insects, rats and noul d when st or ed
for I ong periods of tine.

Weevi | damaged seed

Seed can al so be treated to protect the crop agai nst
di seases and fi el dinsects such as bean st emnaggot .
Read t he handbook “Controlling D seases and | n-
sect Pests in Bean Seed Fields” for nore details
on seed treatnent for bean st emnmaggot .

Traditional treatnents against danmage during
st or age

These i ncl ude: frequent drying in the sun, coating

with banana juice or mxingwth ash, ternite soil,
hot pepper or eucal yptus | eaves.
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Treatnment with chem cal s

Chem cal s can be nore effective that traditional
net hods. However, chenical s are poi sonous, and great
care nust be taken when using t hem

Important

Use i nsecticides only after you
have been trai ned.

Strictly followthe instructions onthe
cont ai ner of the chem cal s.

I nsecti ci des | oose their strength over
tine. |If they have been on the self for
alongtine before you buy them they
may not be effective.

b Never eat seed that has been treated
4% wthchemcals - evenif it has been
E;'r stored for along time after treatnent.
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Reconmmended chenical s for treati ng bean seed are
Actel lic and Mal at hi on. For 100 ki | ograns of seed,
200 grans of insecticide shoul d be used on aver age.
Read the instructions that come with the chemcal to
find the right dosage to use.

A nornal nmatch box container, |evel-filledw th chem -
cal hol ds about 25 grans. For exanple, to treat 100
kil ograns of seed with 200 grans of chenical, you
shoul d neasure out 8 mat ch boxes of the chem cal.

A match box
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Appl yi ng seed treatnment chemicals with a shovel

War ning !

Be aware that when applying treatnent
chem cals with a shovel or container, you
are likely to inhale the chenicals which
may be dangerous to your health.

| Chemi cal s ar e poi sonous. You nust
| use themonly in awell ventilated
} pl ace. Do not snoke, eat or drink
‘ whi | e the work i s bei ng done.

1. Enpty the seed onto a cl ean concrete floor or a
cl ean pol yt hene sheet that is kept only for this

pur pose.
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2. Sprinkle the reconmended anount of insecticide
evenl y over the seed.

3. Wsing a cl ean shovel, hoe, | arge bow or a cut-off
20 litretin, gently mx the chenical into the heap
of seeds until all of the seeds are evenly coat ed.
Wien you are fini shed, you shoul d not be abl e to see
any




4. Put the treated seed in a bag and store it ina
cl ean, dry pl ace.

3 ’

5. Wash your hands very wel | after you have fi ni shed.
Seed needs to be retreated after it has been stored
for 3 nonths. Use the sane anount of chem cal s t hat
was first applied and fol | owthe procedure outlined

above.

Wash your hands after applying chemcals

42



Applying chemicals using a treatnment drum

Atreatnent drumis a sinple nmetal drumsupported on
afrane. Treating seed in atreatnent drumis better
than treating by hand as it allows the chenicals to
be spread nore evenly over the seed. It al so avoi ds
the heal t h probl ens frompeopl e i nhal i ng dust from
t he cheni cal s.

)

¢ M

Using a treatnment drum

Using a treatnment drum

1. Before you use the drum nake sure that it is
cl ean and i n good condi tion. Use a broomto cl ean t he
i nsi de, but never use a danp cl oth because this
may nake the drumrusty. | nspect the drumfor

| oose bolts and ti ghten themup.

2. Pour half the seedto be treated into the drum

Next, sprinkl e the correct anmount of chemcal onto
t he seed. Then pour the renaini ng seed i nsi de.

43



3. Seal the small door by tightening the bolts with a
spanner. |If there is space between the door and
t he body of the drum cover the opening with a
pi ece of cloth before bolting the door.

4. Turn the drum15 times whil e standing in an up-
right position. Vait for 5 mnutes for the dust to
settl e bef ore opening the door. Chemcal s are poi -
sonous, so do not inhal e the dust.

5. Spread a | arge pl astic sheet or contai ner bel ow
the door to collect the treated seed. Swing the
drumfromside to side to nake sure that all the
seed has been renpved. |f there are a few seeds
left in the drum you can renove themwth a
br oom

The treat ment drumshown on page 68 has a capacity of
100 ki | ograns of seed. You will need a si ze 13 span-
ner to open and cl ose t he door of the drum

A local welder can nmake a treatnent
drum by using the design on page 69
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STORAGE

Store your seed carefully to avoid danagingit. Make
sure that you keep your seed cl ean and dry.

Seed nust be dry before it is packaged and st ored.
Proper drying reduces t he chance of noul d. The noi s-
ture content shoul d not be greater than 13-15% |If
salt sticks tothe jar when you do the salt test for
noi sture (see page 27 for details), dry the seed
agai n before you storeit.

Make sure that any contai ner used to store the seed
(i ncl udi ng bags or sacks) is clean and di si nf ect ed.
Wash cont ai ners and t hen di si nfect thembv boiling

themin ‘ﬂ
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Di sinfect sacks and containers by
boiling them in water for 5 mnutes

45



If you are disinfecting a pol yt hene sack, nmake sure
that it does not touch the outside of the pot. The
heat may damage it. Al sacks and contai ners nust be
conpl etely dry before you use themto store seeds.

dry sacks well
Once you have put the beans in sacks or ot her con-
tai ners, they should be stored in aclean, dry and
wel | ventil ated place. Make sure that the storage
pl ace you use has no | eaks. Rai n water shoul d not run
down the wal | s of the storage pl ace.

Cl ose holes where Do not
rodents can cone
in

let rain |eak
into the storage place
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A ose al | hol es and openi ngs where rats, insects and
water canget in. Fill incracksinthe walls, floor
and ceiling. Keep the storage area very clean to
di scourage rats and mce. These aninals |ike to eat
and hi de i n rubbi sh, so you shoul d renove any rubbi sh
fromthe storage area.

Remove all rubbish

CQut the grass around the storage area as rats do not
like to cross open spaces, |If you have a storage
structure on poles, buildrat guards to keep rats
fromcli nbi ng t hem
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You can nake a rat guard froma piece of tinor a
flattened tin can. Bendit to forma cone with a hol e
inthe centre. Fastenit around the | egs of the pol es
withnails or wire.
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You can nmeke a rat guard
Kill rats and mce with traps and rat poi son. Be

careful if you are using poi son. Never mx rat poi sion
with the seed. Burn all dead rats and m ce.

Protect the seed fromnoi sture by keeping it of f the
ground and away fromthe wal |l s. Sacks shoul d be at
least 1 netre (3 feet) away fromthe walls, and
shoul d be pl aced on a pl atformof sticks.

Sacks on a platform of sticks
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Never store new y harvest ed bean seed wi th ol d seed.
If the ol der seedis infected withinsects, they wll
spread to the new seed as wel | .

Seed can al so be storedin alarge nental bin (called
asilo). Silos can be made in different sizes, de-
pendi ng on your | evel of production.

Farmer pouring seed into silo
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Since the silois nmade of netal, the seed is well
prot ect ed agai nst i nsects and noi sture. The seed can
easily be poured intothe silo and enpti ed out when
needed.

A local welder can nake silos to hold
di fferent anmounts using the design on
page 70
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SUMMARY

There are certain steps to foll owto produce good
qgual i ty bean seed.

pummsme—== 1. Be convi nced of the advant ages of
| 13 ".-\] good qual ity seed: It has a hi gh ger-
\\\__(J mnationrate, iswell dried, is pure,

Goni quality cl ean, free of di seases and undam

seed aged.
is superor

//’" 2. Ensure the quality of your seed
(7 crop by planting clean, varietally
\ okl pure seed. Seed shoul d be changed

Sl every 1-2 seasons because of possi -
bl e “hi dden” di sease within the seed
whi ch can affect plants. Get fresh
seed froma rel i abl e source.

3. Do not plant in a field where
beans were planted i n the previous

P season (to prevent varietal mXxing).
.',r"!- 't._'\ Select afertile site and nanage the
= S, | cropwell. UWsefertiliser, aninal na-
Manage the ! | nure or plants such as nucuna or

v, i canaval i a t o i ncrease yi el ds and pr of -
its fromselling seed. Wed the crop
as of ten as necessary to i nprove vyi el d.
For uprights bush bean vari eti es,

harvest the crop when | eaves and pods
are yel | ow
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"% 4. Use a wel | -prepared seed bed.
.~ Plant the bean crop inrows (easier
t o weed) usi ng proper spaci ng (bet -
ter production per plant). Wed
three tines.

5. Control diseases and pests: re-
nove di seased plants fromthe field
and use chem cals to control the
di seases and pests that may affect
your seed crop.

6. Harvest ontine. Dry the seed
wel | and thresh wi t hout damagi ng
it. Wien drying, protect the seed
fromnoi sture and dirt. Test the
seed for noi sture content and for
germnationrate.

7. Treat and store t he seed prop-

Treal and slore

seed properly . erly: treat the seed with chemcal s

TUTESSSS topreserve it against insect dam

age inthe field and when stored.
Storeit inaclean, dry place.

Once you nast er t hese steps you can pl ant your first
crop of bean seed. Wth experience, your techni ques
will inprove. Don't forget to read the other two
handbooks “Control I i ng D seases and | nsect Pests
in Bean Seed Fields” and “Establishing a Bean
Seed Busi ness”.
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WORDS USED BY SEED PRODUCERS

WORD THE WORD MORE ON
MEANS PAGE
BEAN Beans produced spe- 1 -3
SEED cially for planting
rat her than eating.
CERTI - Careful |l y produced 5
FI ED seed of high quality
SEED which neets certain
requirenents.
| MPROVED BEAN || Bean varieties that 7
VARI ETI ES have been devel oped
by researchers.
These
varieties have
hi gher yields and
are usually nore
resistant to dis-
eases and pests than
| MPROVED EﬁF gF[Jﬁ yVBF 68[11388 5, 55
SEED seed of high quality
whi ch neets quality
requirenents that are
slightly |ower than
certified seed.
LOCAL BEAN Bean varieties thgt 7
VARI ETI ES farnmers grow tradi -
tionally.
GERM NATI ON The nunber of seeds 3, 4
PERCENTAGE expected to germ - 29 - 36
(RATE) nate out of 100
seeds pl ant ed.
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WORD THE WORD MORE ON
MEANS PAGE
MUCUNA AND Pl ants which can be 12
CANAVALI A grown on crop |and
and t hen incorpo-
rated into the soi
to inprove soi
fertility
ROGUI NG To renove unwant ed 14

plants froma field

Pl ants may be un-
want ed because they
are

di seased or of a
different variety
than the other

pl ants.
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QUALITY PARAMETERS FOR IMPROVED AND
CERTIFIED BEAN SEED

MPROVED SEED|CERTI FI ED SEED
I sol ation (neters) 2 5
Purity (by weight) 90% 99%
Ger mi nati on(m ni num 80% 80%
Di sease | evel (at Hal o bl i ght, None
final inspection) Conmon

bact eri al

ol i ght ,

Ant hr acnose:

51 gns on

eaves only

Bean conmon

osai ¢ virus:

none
Moi st ure 13% 13%
Varietal purity N. A 99%
Of-types 10/ 10, 000 10/ 10, 000
(maxi mum
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A SEED QUALITY EXPERIMENT

To see the di fference between seed of different qual -
ity, try the foll owi ng experi nment.

1. Take snall sanpl es (50-100 seeds) of 4 types of
bean seed of the sane variety:

(ii) Seed that you do not sort at all;
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(iii) “Bad” seed that you rejected when sorting
and;
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(iv) O ean seed: seed that you get fromresearch-
ers, a seed project, or seed that you have produced
usi ng t he net hods descri bed i n thi s handbook.

2. Select an areawith good soil fertility where
beans have not been grown for 1 or nore seasons.
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3. Plant the 4 types of seed separately in differ-
ent rows or bl ocks. For exanpl e, sorted seed may
be planted in the first 2 rows, unsorted seed in
t he next two rows “bad” seed in the next two rows
and “clean” seed in the next two rows. Do not
forget to mark each row i ndi cating the type of
seed planted. Make sure to plant all 4 types of
seed on t he sane day and record t he date of planting.
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4. Cbserve the plants at different stages of grow h:

i. 3-5days after planting to check for
gernmnati on;

ii.when the | eaves energe;

iii.at flowering, and;

iv. just before harvesting.

5. To hel p not e observati ons, answer these questions
for each type of seed:

. . Cl ean|SortedUnsortefdBad
1. CGermnation:

a) How many days after
pl anti ng di d t he seeds
ger m nat e?

b) How many seeds did
you pl ant ?

c) How rmany ger m nat ed?
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G ow. CleapSortedUnsor|t ed

R Al

|=gemv,

How many days after
pl anting did the | eaves

appear ?

How many days after
planting didthe fl owers
appear ?

D sease:

apSortedUnsor|t ed

¢ @

D

Are any of the plants sick
(di seased) ?

| f yes, how nany?

What does t he si ckness

| ook Ii ke?
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4. Yield:

a) How many beans wer e
pr oduced?

b) How many beans are
good qual i ty?

5. Conpare
germ nation, growth
and signs of dis-
ease:

Wi ch seeds perf or ned
t he best ?
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COMMON QUESTIONS FARMERS ASK

QUESTI ON:
If I continue planting beans on the sane piece
of land for over 2 seasons, what w || happen?

ANSWER:

Your yields will decline, the crop is likely
to be diseased and the roots may be affected
by wor ms.

QUESTI ON:
| would prefer to intercrop nmy seed crop. Wy
can't | do this?

ANSWER:

You wi Il have to decide whether your business
can afford to have reduced yields. Renenber,
you are produci ng bean seed for a busi ness and
therefore you want to increase yields so as to
nake nore noney.

QUESTI ON:
Can | also plant clinbing beans as a seed
crop?

ANSWER:

Yes, if you think there is denmand in your area
of clinbing beans. Follow all steps outlined
in the manual. You should harvest clinbing
bean pods as they nmmture.

QUESTI ON:
Do | have to use all the equi pnent nentioned
in this manual ?
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ANSWVER:

The equi pment nentioned in this manual was de-
si gned to make seed producti on easier and to ensure
production of good quality seed. It is therefore
strongly recommended that you use the equi pnent.
Al'l equi prent can be nade by |ocal craftsnen.

QUESTI ON:

Frommny experience, boiling pol ythene bags causes
themto break up after sone tinme. Wat shoul d
do?

ANSWER:

This nay be true but even wi thout boiling, over
ti me pol ythene bags will break up. Although it is
recomended that you boil your bags to kill in-
sects, you will have to nmake the best decision
for your situation.

QUESTI ON:
Is there likely to be noisture in the silo?

ANSWER:
No, unless the silo is not well raised above the
ground and if the seed in it is not well dried.

QUESTI ON:

The manual states that you shoul d never eat seed
that has been treated with chemcals even if it
has been stored for a long tinme. | don't want to
throw t hat seed away. What should |I do?
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ANSWER:

It is very inportant not to eat treated seed to avoid
illness fromthe chem cals. You could do one of two
things: sell the seed for a lower price to get rid of
it quickly or keep it in storage until you can sel
it, re-treating it every 3 nonths.

If you take a long tine to sell seed of a particular
variety, this is a sign that you need to do better
mar ket research or plan better. Sl ow sal es neans t hat
thereis little demand for a particular variety or
that the price is too high. You may have to reduce
your price, your |evel of production or stop grow ng
the variety in question.
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PARTS OF A BEAN SEED

Radi cl e

Cot yl edon

Test a
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Sacki ng
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66

25 mm



PLATFORM SORTER

67



SAMPLI NG SPEAR
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TREATMENT DRUM
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