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FOREWORD

IICA - Jamaica - who recognised the need - with financial assistance from the
Canadian High Commission and the Royal Netherlands Embassy, spearheaded the pre-
paration of "ABC of Vegetable Farming" - a high school textbook to teach Agri-

culture.

"ABC of Vegetable Farming" is a revolutionary step in Caribbean secondary educa-
tion, in that it seeks to provide that much talked about agricultural textbook in-
formation which was hitherto conspicously absent.

This most important break-through and the information provided therein are in
line with the philosophy of Caribbean Governments and the Jamaican Ministry of
Agriculture which clearly indicates that children at primary and secondary stages
of education should be exposed to agricultural education.

While no praise can be too high for IICA, the Canadian High Commission, the Royal
Netherlands .Embassy and Jamaica (Ministry of Agriculture) for their sterling con-
tribution, special tribute should be paid to two members of the staff of the
Ministry of Agriculture, Jamaica:Mr. Neville Farquharson who prepared the origi-
nal document in 4 volumes and Garnet Malcolm who read and assisted in editing

the document.

It is my wish that "ABC of Vegetable Farming" will not only find pride of place

in school and home libraries, but will be used to the extent it will assist in
guiding teachers to impart, and students to become eminent fellows in their fields
of endeavour. For the youth to whom this textbook is dedicated, I am sure it will
become a guiding influence.

Derrick Stone
Permanent Secretary
Ministry of Agriculture of Jamaica.






PROLOGUE

The office of IICA/Jamaica is extrsmely pleased that the proposed book titled
"ABC of Vegetable Farming' has reached this draft stage of preparation.

The fact that this activity became possible once IICA had thuught of the idea
vas due in large measure to the financial assistance provided by the Canadian
High Commisaion and the Royal Netherlands Embassy, to both of whom we are-pro-
foundly grateful,

‘Thauh_nuh-doub: that the proposed text-book will fill an important gap in
the education of the youth of tha English spesking Caribbean countries,The-ex-
isting high dependence on agriculture; the low status of agriculture in most of
these countrias and the associated low incomes of rural dwellers, most of whom
rely on agriculture for a living; the .high dagree-of -rural/urban sigration and
the social costs associsted therewith, are factars which make it necessary to ‘
take early steps to inculcats into our youth knowledga concarning agriculture.

This-book 1s a contributiong to that effort,

While expressing my pleasure with the outcome of this venture and the catal -
role which IICA/Jamaica has bean able to play. I also record my fervent hope that
this book will be only the firat in a series of such-publications.

In the above context I must also express our pride in having been able to work

with Mr. Neville Farquharson of the Ministry of Agriculture, Jamaica on this
activity.

This draft preparation is being presented to a number of key. personnel in the
English speaking member countries of the Caribbean for suggestions for modifi-
cation where appropriate, These suggestions will then be made availsble to IICA's
Central Office in San Jose for the attention of Carlos Molestina, Director of
Public Information and Publication, The book in final form is expected to ba the
regult of action to be taken by IICA's Headquarters at San Jase,

Percy Aitken-Soux PhD.
.Director, IICA Office, Jamajca, .
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. -1- | A ’ -
Chapter = 18. GROWING THE DIFFERENT VEGETABLE CROPS. . '

D Cref

In. the earlier section, we loocked at the practices that are common to
all vegetable cxops. In this sectiom, more spacific information will
.be qiven for individual crops. It is lmportant fowever,” for the grow=
-er to make adjustmente wheare nocessary to suit the particular needs

of his farm. Crop bBehavour will also.u.ry undeyr 4ifferent conditiong,

The information q£VOn in the section should.ba locked at with this in
mind. For instance, harvester beans are noxmally ready for first reap=-
. ing in 8-9 weeks, but if the crop is growing on poor soil or if it
hee_not got suffisisat maisture, it nny teke 10-12 weeks to first rqape
ing., Similarly, the “growth habit of the tall and flowering, but if
as before,the soil is poor or suffigisnt moisdture is not available to
the beans, it might well be 6-8 ins, (15~20¢u) with no flowars.

,,~

‘

Seasonal conditionl will also be a key factor in determining the way
each crop grows in an area. It wmill have similay seffect as when the
cxop is grows on different soils. 8o that whila in one place, Ox-

- heart tomato will take about 11-12 weecks to get the first reaping, in
another place with lass rainfall and qonerally warmer (hence more ra-
pid evaporation), the crop might wall-take 14 weeks from planting.’

The grower should use the information giwen in this section mainly 2s a
guide to growing each crop. As a guide, the grower should be able to
use it to find his way to grow his vegetable grops. - = -

Also, to make this section simple and useful to even students about to
grow their first crop, many recommdndations and much of the information
will be made more specific, instead of using levels mentioned in the

_ previous section, for the benefit of beginners, we will give a defi-
nite figurse, - '

For example, instead of recommending a planting population level of’
6,000-8,000 plants per square chain, with a distance of 15-30" x6-2“
in this section we will suggest a population of 7, 000 plants with a
planting distance of 15"x 6" (or 38 x 15cm) .



A, P
In most cases we will .simply use the average figure for the different
levels. As we have- séen”béfore, "general recommendation?are best
given as ranges and the grower given a chance to make adjustments to
suit the conditions of his farm:However, for the¢” sake of: being simple,
we will depart from this principle here. As studénts become more
advanced, they should try to understand and use the levels, given in
the previous section. and "find their ¢wn specific. reoammendations to

suit the anditinnn on their.farm., if-ti.c-c: 1 SRRRETRE L

] S
The crops dealt ‘with- in this séctiéﬁ ére ﬁﬁd&ﬁ?ﬁéihfﬂéédings;
. (18:1) - ?ruitf(and~869d) VegdtabIes* _
,- (.1 Boans .. 5 Cucunber (. 9 Muskmellon .
_(- -2+-Peas {6y Cho—chb i C'10. Watermellon
( 3. Com (. Pumpkin - :( 11. Tomato f \
( 4. Okra  ¢8. Squash - ‘- "' 113 Ppepper. - |
S R T B . ] e
“ Root (and Pubér) Vedetables* ‘... . '
. A AP Ty
T14. . Bast ;. 18¢7"Rutabaga - - 23. ‘onion’ ‘
15. Carrpt . .: - 19! -Radish 23. ﬁécailioq ’
16. -Parsnip -4 “i'20. . Echl-rabi- So 728, ‘Leek
17. Turnip %%, “Potato: v 7. 25. Garlic’ 7
‘ o . 26. ' Shallot
. . P . L T )
croa R L ey Vegetablé* o »
o Y R R S S “ R R ‘. | .u. ..
27. - Cahbage . +:33. Broocollk 38, Chard”” :
28. Brussels ‘ ' " x
sprout - 34. - Lettuce 39. Spinach
29. Collard .. .' 35. Epdive; ' .7 o . v 40, calaldo. ‘
-~ 730, Rale 35.:" Gelery': .n,.. | oo B
31  Mustard ., 37, Rarsley’. o R ‘ -
32. Cauliflower oo '
v
AN A et
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Scme plants with parts used as vegetables

Arrow-root Dandelion Mango
Banana - Dasheen Paw=-paw
Bread-nut Garden crass . Sorrel
Cashew Jack-fruit Tamerind
“Cassave (sweat) Jerusallem Yan
"+ ‘Gocontt ~ Artichoke
!
\ !
L ——

- -~ 4Note - The 3 groupings,fruit, root and leafy vegetables are more or
- less an "Agricultural® rather than a strictly botanical group~-
ing. These are the grouping used by many agriculturalists
P and farmers over the years based on some simple standards
auch as appearance and how the crop grows, its use etc..

) For example, in strict botanical terms, onion is a bulk pro-
Pl - 7 - duaced by storage of food in swollen leaves. But it'is
. _- - usually grouped -among the root crops, since the bulb is pro--
duced partly under-ground. Potato (non-sweet) is a stem
tuber, the sweet potato is a root tuber, both bear under-
ground like most roots. Khol-rabi has a swollen stem, but
. because it is grown and used like turnip, it is grouped as .
Lo © a root vegetable. Finally, althouch the crops grouped as
¢ .- Troots and tubers are really swollen roots and stems, tubers
and bulbs, they will mostly be referred to as rcot vegetables.

L

-
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FRUIT i .0 SEED VEGETABLES

1¢. _BEANS.

Family - (Legume) . ‘ e

KINDS* - Broad beans, kidn:; beans, -lima beans, soya beans.

4

USES - Bcans are grown mainly for thelr pods and seeds. Ths enticz
fruit of kidney beans can be caten before it becomes mature. ~T'j\j.f» is
what is known as snap or strinj beans), and when grown to matu;}ty the
seeds are used. The other kinus are grown almost entirely for ma-
ture seeds. Young leaves c& also be cooked and used as a vegetable.

(18:2) 'the table below giv.: values for 3.5 ozs (100 gms) of dry seeds

Food Value Water Carbol:.. Prot. Ca Iron Vit A Vit B Vit C App.
( ) gros (gms) (mgs) (mgs) (I,U) (mgs) (mgs) -

Lima beans 12 58 i 20 90 6 neql.|0.5 negl.| 135

Kidney ‘

Snap beans 10 57 124 110 8 neqgl. | 0.5 negl | n.a

- ; - : : -

Soya beans | 8 20 .. ~j 35 . 200 | 7 negl.|1.0 negl.| high-

- i - S R b - IR est

Y " — - [ - ey

. o : - ..
Legumes are the main veqetable rroup conta1ning any signlficant amount
of fats. Soya bean app. 35 gn -Zat in. 100 gm 1s highest, peanut app.

25 gms,lima beans approx. 2 g{/'oo. The. lnformatlon on food value should

be used for comparing the amcu:: of nutrients that each brcp supplies to

the body. (negl. means neglic. \'le or very small) Co e

SEASONAL REQUIREMENT - Bcan io. 2 warm season crop that wiiilgive bzst yield
when grown at temperatures of G2 - 85°F._(18°é30' C) "The grower should

try to avoid growing the crop a. temperature greater than 5 F outsica the
range as this will have bad ef:octs on quantity and quality of yields.

* Kinds here defer to the species of the crop. The family of the crop is useful
to decide how to rotate crop ‘.



Selecting varieties.
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These are varicties ©f beang moest commonly used for small and large-scale

production.
(18:3)
'VARIETY Plant | Approx. wks. to | Pod Remarks
descgig&ion lst reap &to final| description —
Aquadulce Plant grow to|. Pods 6-8"xX-
Green Windsar |ht., of 4-6 ft 12-16 » 3-6 3/4* with 4-
Longpod (1%-1 3/4 m) 6 seeds per
at maturity. pod.
Foliage dark 1 i -
{green
Kidnay beang .-
(Bush wuarie-
ties) Plant grows Most marioe-
Black valen- ' |erect to 7-8 2-6 ties hold 6~
tine |height of JL.dnpcnd 10 seads. .
Bountiful 12-18 ins. on Pod: 6-7 x
(30-45 o) } whoshar |% (15-18 x
at maturity crop 1 cm)
rown beauty reaped
Euxpoe string |[Plants grow as Pod: 5-6x3/4 Highly sus-
loce impgon@d {to heights 7-8 snap (12-15xlcm) |ceptible to
of 12-18 ins beans osiac.
Bush Blue Lake [(30-45 cm) 8-9 green
at maturity or dry
' . peas
Bush wax Foliage co-
or range
Push Kentucky |[from light 8-9 4=6 Pod:7-8x3/4
wonder ‘|to dark green (16-20x1lcm)
Bonita S
Canadian wondex 7-8 - 2=3 Pod:6~7xk Resistant to
Contender (15-18x1lcm) |[mosiac and pow

i

{

*

Multiply-iﬁs.,by 2.5 to convert to cm.
Multiply ft. by 0.3 to convert tc metres.

‘dery mildew



1

iApprox. Wks to

T
Rgmarks

;Plan; des- ’ ’ Fruit
Variety cription’ ;1st reap to description
) | final B
(Contd) ; |
Cerneli 14 17=8 ' 3-6 . . ﬁod}.ﬁ ;‘. Close sets
R depend o T ... lallovs_eagy.. - -
.Barlgreen séme %-7 bhhu | pca s-6 long reaping
Earliwax - 748 - | whether | Pod 5-6 long  [Résistant' to
'Extender 7-8 crop. | od 5-6 long beans mosiaé
Harter 7-8 reaped | Pod 5-6 x 3/8 o o
snap | ‘e
beans, | " ? some resistance
green ' to mosiac and
_ or dry powdery mildew
Harvester 8-9 peas Pod 5-6 long resistance £o -
; b?an mosiac.
Kinghorn wax |[Same : Pod 5-6 lgﬁé.‘.‘ resistance- to.
| ’ T rust
Miss Kelly “le-10 | rods 4-6"x3/8 1
Resistant Che- 7-6 ; Pod 6-7 x ¥ . ..
rokee. - SRR
Prcvider . | : {
Tendercrop = [Same 7-8 Pod 5-6 lanahbﬁ* " Lo
Tendergreen 1 Lo
wade 7-8  Pod 5-6 long: -
Wadex " Y
Pole varie- a
ties
Zbundance he pole rc Most varieties |
Blue wade tlimbing vard hold 6-12 seeds |
Dade eties cline |6-9. Pod: 7-8 x 3/4 |Resistanc. to.
Florigreen o heights " |mosiac ru.t.
Everbearing., pf 6-8 ft.
App (2-2.5 N
y:
Kentucky 9-10 | | Podr Tw9xY " [PEdS 1opg' '
Wonder ; : . T Do) and o twisted.

oy )

F.
~ratn
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]
iVariety iPlant 4 Approx. wks to Fruit %emarks
0 " " :description| lst reap to final |description °

S T _ :
Pole contd. 5
- |Polaris Same _" 9-10 2-6 i
Romano . 9-10 [Pod: 5-6x3/4
Kentucky 8-9 Pod: 7-8xk
string less B
Lima beans;
(bush varie-
ties)
Allgreen Plant ht. 15 3-6 . .

“|=-18" 9-10 depend Pod 3-4x1" The smaller the
urpee “iPlant ht 15-{10~12 |{on Pod 4-5x1" |width of the
ush Lime 118" stage pod. the smallex
utter green 9-10 Jat which  |[Pod: 3-4x3/4 will be the
ord hook g%:;g"ht. 10-12 crop Pod: 3-4 % |size of the

Hlendersan eeds.Most var-
Bush Plant ht. ieties produce
15-18" 9-10 1reaped 3-4 seeds.
&emagreen |Plant ht. | o
9-10" {9-10 Pod 3-4x1" |[Resistant to
Thaxter - " n nematodes.
peckled
ima
8el8syar-
arolina
hristmas
ima Plant ht. 12-14 Pods 5-6x1%" Produce over
lorida but-|7-9 ft. . long period.
ter Plant ht.
‘6-8” 12-14 Pods 3-4x1'
Pole Lima  :Plant ht.
9-10" 11-12 Pod 3x1"
H !
'(2 3/4=3m) ' (8x3 cm) H




{

Fruit

Variety Comrtd) -Plant description =~ Approx wks to Remarks
ast final &to |descrip-
final tion
Soyabeans
Hardee Mqst varieties can be
Heron grow to height of 12-14  |1-2 Pod size |[eaten green
Improved Pelican | 12-18 ins. leaves vary - |or reaped
| Lee and stem light from 1«3 |dry. Some
Seminole green in colour long by |varieties
Over 1000 other and hairy. approx. |produgc
| varieties ' broad yelldw-“
,~| - brown some
! produce
t
i

black seed%

Note- The information on eaéh variety will help the grower to know‘what
to expect in the growth habit of the different varieties of beans. '

Broad beans

Kidncy beans

Lima beans Soya beans




. Growth habit

" The vegetable grower should have some definite ideas as to what he
should expect from the crop he is growing. With a knowledge of the

—.growth habit of the crop, the grower would know for instance, how
long he should wait for his crop to emerge after planting. If a
grower plants a crop of beans and supply adequatn moisture, and after
if he sees no sign of the seedllngs, then he knows something is wrong.
Oon the other hand if he had planted Parsley, he could not expect
emexgence before two weeks the aarllest.

Remember ﬁhat it is best to make the heaviest'application of fer-
..tilizer when the rate of growth of a crop is highest i,e. at the
. time when the crop is growxng the fastest. It is by knowing the
~ growth habit of tha crop that ‘we can determine this time.

Yo should.bear in qlndvthe difference.in varieties of a crop. So.
that strickly speaking, to talk about the growth habit of a crop

-— 'is not'totally correct. -What would be more  corrsct is the habit of
each vatiety. However, because of the-large number of varieties
of most vegetable crops, and most varieties follow a definite pattern,
it 18 more practical to look at one or more varieties which gives

--the- general picture of the growth habit of the different variesties.

In the case of Kidney beans, the growth habit of a bush variety and
that of a pole variety, would g1ve a falrly reasonable picture of
the growth habit of a crop.

Note that factors like difference in seasonal conditions and manage-
ment, will affect the way in which the plant grows. So that the in-
formation in this book on growth habit, will not be true for all
areas. However, the crop will more or less follcw the pattern
given here.

The information given on each variety (under selecting varieties),
should also help the grower to know what to expcct in the growth
habit of different varieties of the crop.. -
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(18:3) Growth habit cf bush kidney bcans (Harvester).
’ ;
Time from ;Approx. ht. of Approx. ht. Crop Description
jplant (wks) Stem* added
2nd 34" 3" Emergence'S-B'Ea}s;'Seed-
(7-10 cm) (8 cm) © ¢ |ling with 2-4 developed
- ) leaves ' -
4th 6-8" ‘ '. 4% (NPX) * Crop enter period of mcst
(15-20 em) | (10 cm) rapid growth
l6th 10~12" 4" Flowering and early fruit-
(25-30 cm) (10 cm) ing. Pods 1-2" long.
8th 14-15" 13~ : Crop ready for first reap
(35-38 cm) 1(8 em) if used as string beans.
Pods 5-6 b -
10th 15--16 1 Crop ready for'lst'reap
1(38-40 cm) (3 cm) as green beans. Reaping
lof string beans should be
completed or ﬁeaflﬁ'éomplete.
12th 15116 Reaping of green beans,
(38-40 cm) (seeds) should be nearly
g ;completed. Complete 1-2
} . iweéks later.

Approx. height added is calculated from the médiah value of the

approx. heights given. cg. median value for 2nd wk, = 3" (i.e.
2 4) . o s a
il and the median value for 4th wk. = 7" (i.e. 6 8). The height

added = 7-3 = 4 ins.

The tiwme at which the heaviest fertilizer appllcation should be made
is marked NPKq ‘

* Note - Ht. of stem is taken from ground level to base of terminal
bud.
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Growth habit of Pole Kidney beans (Kentucky Stringless)

(18:5)
Time from Approx ht.* Approx ht. Crop Description
Fgant (wka) (ins) added (ins) B
. o,
2nd R 2=4 3" Imergence 5-8 days.
(5-10cm) (8cm) Eéedling with 2-4 -de-
veloped leaves.
4th 8-10" 6" (NPKH) Crop enter period of
(20-25 cm) (15 cm) very rapid growth.
Growing tips start tc
elongate hence need ior
staking.
l6th 36-42 30" Flowering ‘and early
(app. 1lm) (app. 3/4m) |fruiting." Pod alonag
| almost entire length of
plant from lowest point
of branching. Pods 2-3"
long. (5-8cm) '
8th 48-60 14" Flowering continue with
(approx 1-2-1.5 (35 cm) fruits almost ready for
m) 1st rcap as string beans
Pods: 6-7xX" (approx.
18xlcm) = L
10th 60 -66 9" Reaping as string beans
app. (1.5-1.7m) (23 cm) shculd have started a-
round the 9th waek. |
12th 66-72" 6" Crop ready for first
(1.7~1.8m) (15 cm) reap as green beans -
(seeds) Reaping of
string beans should »e
completed or ncarly :@om-
plete. -
14th 66-72° Reaping of green bea:s
(1.7-1.8m) should be nearly com-
:pleted in 1-2 week lat-
; igr. I

* Approx ht. of stem taken from ground—le#el to base' of terminal cbud.
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CROF pH REOUIREMENT - For best results beans should be grown'under
moderately acid to neutral soils. (pH 5.5-7.0) Lime

should be added where hecessary to make the soil less acid. Powdered
sulphur cr acidic fertilizers can be used tc make soil acid. Alkaline
sandy, loam and clayey soils would need about 50,80 and 100 lba of
sulphur. Very acid sandy soils would need about 200 1lbs per sq. chn.
and very acid clay and loam scils would require 309 and 400 lbs of
burmed lime (Ca0) in 2 applications, 6 months apart.

Applying organic manure

For growing beans as all vegetable crops, adding organic manure to the
soil usually improves yields. The vegetable grower particularly on
clay and sandy soils, should apply organic manure to his soil from
time to time. On these soils, manure should be added at least once
each year. This is very important where crops are not ploughed - in
after reaping. This would be in cases where most of the plant is re-
moved in reaping, (eg leafy vegetables), or where the remains are:
difficult to plough in (eg corn). Using the remains as animal feed
would be another case.

The quantity of manure that the grower would apply will depend on

many factors. eg amount available and soil type. Usually 5-10 tons
per acre (11-22 tonne/ha) each year will usually benefit producticn on
all soils.

Fertilizer and planting populations.

Suggested fertilizer grades for beans.

Here are some generall reccmmendations for beans. The grower shouvld
have scme idea of what the nutrient level in his soil is like. This
can be got from a soil test or soil survey of the arca. The grower
should start growing his beans with the recommendation suited for

his scil condition. He should keep constant watch for signs of nu-
trient excess and deficiency. On observing this, increase or de-
crease the application of an element, by changing fertilizer grades
in later crops. He may also adjust plant population and raﬁe of
application, one cr both together to try and increase his returns.
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The general recommendations are:-

lo‘

2.

4.

Fertilizer grade approx. NPK/12-12-12%
at a rate of approx. 40 lbs per sq. chn. (20kg/490 sq. m.)

?lant_population approx. 6,07) per square chain or per 400 sq.
m.

planting distance approx. 18" x 6 (45 x 15 cm)

These recommendations are based on a medium supply of N,T' and K in the
soil. If the nutrient status of the scil is known, 2djustments can be
made to suit such conditions.

(18:6) To find fertilizer grades for your soil type:=-

when the level of an c¢lement in the soil is very low, add 10%
of that eclement to the general recommendation;

when the level of an element is low, add 5%:

when the level of an elcement is very hich, subtract 19% of that
element from the general recommendation. :

To find fertilizer rates and populations per sg. chn. or per 499 sq.

m.
(18:7)
Population Eow popn apr. 1Med. popn anp. High popn app.9019 |
dist. 4,500 pl. dist. 6,700 nl. dist. ) .
Planting dist. ’ : pl. dist. apr. 18x
pp. 24"x6"° app. 18"x6" 4"
Rates (Low soil | 50 1lbs (25kq) 63 lbs (30kq) 70 1bs (35kg)
for NPK .
(Med. soi%
NI'K 30 1lbs (15kg) - 140 1lbs (20kq) 59 1lbs (25kgqg)
(High soil ,
NEK 20 lbs (10kqg) 30 lbs (15kq) 40 1lbs (20kq) ]

*

The approx. sign used to indicate this grade or the mearest grade
to it should be used.
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For pole beans, the fertilizer grade and rates are the same as bush
becns but low population apprex. 25997, medium approx 3599 and high
aprrox 4500. On very rich soils fertilizers should be used tq_supply
the element which is in relatively short subply for growing.that crop.

Remember that where the fertilizer grade which is recommendec cannct -
be cot, use the closest grade to this which is available. But this
grede should not differ by more than say 3% at the very most for each
element. If neither the reccmmended grade or a close substitute can
be cot, use the balanced NPK fertilizer with its total % <JPK closest
to the total % NPK of the recommended fertilizer. Use the same rates
of application for any of these grades

Exemple.

NPK/12-12-12

OR 14-12-1" These grades can bc used at e? 1bs per sq.

OR .10-11-12 chain tc grow heans at 7Q)3 plants per square
OR 10-11-15 chain or 20 kg to grow 7069290 plants on 499

OR 11-11-14 sq. metre .

Number of Applications oy

Shert duration varieties -

These recommendations are fcr varieties which will he comblétely reap-
ed within 12 weeks from planting.

Vv @ mmm

On clay and loam soils: 1/3R+2/3R = 2 apélications)"rﬁnly 1/3 of
the recommended fertilizer rate at plantinc and the cther 2/3 later,

in both bush and pole varicties. The second apnlicaticn can bz madc
around the 4th week after nlanting. This is the time that the crop is
about to start a period of rapid growth (sec table 18:4 and 18:5 on
growth habit.
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on sandy soils: (¥ R+ % R+ % R =3 applications) ¥ of the re-
quired rate should be applied at planting, % around the 4th week and

the other quarter applied about 3 weeks later. If the variety is
very short and reaping would complete in around € weeks, the fertilizer
should be applied as on clay and loam soils.

Medium duration varieties -
For varieties that will take more than 12 weeks hut less than 16 weeks,
the fertilizer should be applied in 3-4 applications. ' '

On clay and loam soils: (k R+ % R+ % R) = 3 applications. Apnly %
of the recommended fertilizer at planting % around 4 weeks from
planting and the other 1/4 weeks later. ‘

On sandy soils: (1/5 R +3/§ + 1/5R+1/5 R =4 applications). Apnly
1/5 of the recggmendedlfertilizer pt planting. 2/5 should be added after
4 weeks aroun&/weeks and the final 1/5 applied about 10 weeks from

planting. ’

Identifying and correcting nutrient hunger and excess.

In growing beang, as all other crops, the grower has to be always on
the look out for deficiency of the 3 nrimary clements (11,P.and K), the 3
secandary elements (Ca, Mg and S) and the 6 trace elements (B,Cu,

Fe, Mn, Mo and Zn). He should then try to ccrrect this.

There is also the problem of too much of these nutrients in the soil.
This is most often due to over-fertilizing whether by the vegetable
farmer or by someone who used the land before. This problem can be
tackled in 2 ways, separately or better tocether:-

1, not applying any of that .element in fertilizer until after
signs of the deficiency is seen in crops.

2. growing crops which utilize plenty of the excess clement in the
area of the farm where the excess appears. eg. leafy ve-

getables in area of excess N.



But,short supply of nutrients is more often the problen.
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Remember

that with some diseases and where crops 4c not get enouch water, signs

resembling deficiency of sorme nutrients may be shown.

Make sure that

these are nct the problems befecre starting to check for hunaer sicns

and correcting them.

If less than 10% of plants show these signs, -

do not be worried about the need to correct this.

green and or, wrink-
led. Young leaves
may remain folded.

(13:8)
“Nutrient Hunger signs ‘|¥hat to do*
Nitrogen (N) 1. Pale green to light 1. Use hicher percentace
vellow leaves of the deficient ecle-
' ‘ ment in fertiliger at
2. Drying up cf leaves ' the recommended réte fer
starting with lower beans on soils of that
ones. ' ’ nutrient level.
3. Slow stunted growth ‘ See Table (18:7)
4. Reduced size of Hods The growing ﬁay be a
Phosphor us(P) 1. Slender, weak stems. single fertilizer ccn-
2. Slcw growth taining the deficient
3. Delayéd maturity of' clement as a- sidedross-—
beans. ing.
4. Door yields. . @g. Sulphate of Ammcnia
. (N) Superphosphate (1)
Potassium (K) {1l. Mottling, curling and, Muriate of Potash'(K)
or scorching of leaves. or he may increase the
2. Roots noorly develocoped % of deficient element
and plants fallinc in a double fertilizer
down. (eg.NF) or complete
3. Slow growth fertilizer (NPK)
4. Pods spongy with re-
+dlced yields
balcium (Ca) l. Ieafy margins licht 1. Apply in fertilizer

(or liminc material on
acid soils) at recom-

mended rates.
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Nutrient contd.

|-Hunger signs

What to do*

=

-

Short rcots with

~ e

Calcium chloride

2. 2.
- excessive branching. (36% Ca) at approx.
3. Slow growth and poor' 3/4 1bs per 10 galls
| yields. - water.
' 3. Calcium nitrate (21%
" ca) at approx. 1 1lb.
per 10 calls water.
: " Spray 2 and 3 for each
sq. chn.
gnessium (Mg)’ 1. Mottling of leaves 1, Dolomite lime for lim-
- (yellow & green and ing approx. 12 1bs per
"or margins curled Gp-‘ - ”sq. ¢hn. °°
ward '
2. Slender, weak, brittle|2. Magnessium sulphate
stem. or cpsom salt. (10%
'Mg) at apprcx. 1k 1b
. 3. Pocr grpwth and yields|. in 10 galls water ner.
sq. chn. ‘
Sulphate (S) 1. Pale green to light Use sulphate of ammo-
yellow lecaves in nre- ‘'nia, supcr-phosphate
sence of sufficient M and Potassium Sulvhatg
2, Immature pods very in NPK mixture at re-
light green - commcnded rates: -
Boron (B) 1. Ieafy margins yellow 1. 2Pnply Borox (11% B)
or brown. at apnrox 6 ozs in 19
2. Stems tend to crack. galls water ner. sq.
3. Poor yields chn.
2. Soluber (21%B) not
more than 4 ozs_in 19
- galls water.
Copper (Cu) 1. Leaves pale green to Use Copper Sulphate on
yellow and elongated blue stone (25% Cu)
in presence cf suffi- | at approx 6 ozs in
cient N. l 17 qgalls water)per. »
' 2. Poor growth and yields' sq. chn. '
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lyutrients Contd. | Hunger Signs (contd) _ 'What to do.
Iron (Fe) l; “Leaveg nale green 1. PFerrous sulphate
to yellow in presen- (20%Fe) at apnrox.
" ce of adééuate N. 4 czs in 10 galls |
2. Poor growth and pro- water. i
duction. 2. Iron chelate (1n%) |
at approx 3 lbs per .
sg. chn. plus fille:l
Manganese (Mn) 1. Pale green leaves Apply Manganese sul-
with veins very green phate at approx. 4 {
2. Small number of; pods ozs in 19 galls '
formed . - water per. s8q. chn. ;
Molybdenum (Mo) l. Leaves pale, distor- 1. Sodium Molybdenum l
‘ted in shape and (40% Mo) at not more'
narrow. ‘ than 2 ozs in 10 !
2. Poorly developed flo- galls water. |
wers and fruits ;
zZinc (2n) 1. Buds pale to whitish |[l. Zinc Sulphate (23% g
colour. 2n) at 4 ozs in 10 |
2, Délayed flowering galls water

and fruiting

2,

Zinc chelate (14%$2Zn)

, hot over 2 ozs
QoL wer ,

in 10 galls water. |

* Apply foliar sprays with same equipment used for spraying insecti-

cides and fungicides.

For trace elements, not more than 2 ozs

above recommendations should be used except in correction of B, Mo
Higher quantities of all materials might be toxic

and Zn hunger.
to the crop.
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Buying and testing seeds

Seeds - Beans have large seaec:, smeooth and kidney shaped (Approx. %
“long x % at widest pt x 3/16 thick,) Approx. number foseeds per
ounce: Kidney bean - 179, lir: beans - 50 seeds.

Quantity of good kidney bean z:eds (%G / 75) nééded for direct plant-

ing.

low popn: approx 3 lbs";er sq. chain or 1.5 kg/4n0 sq. m,
medium pep”: v 4 1bs " " or 2 kg.

high pop": "o 6 Ibs o " or 3 kg.

(Lima and broad beans woul: need about twice the above in each case)

It is best to buy seeds about .: weeks bafore the cxop is to be pla:ted.
Seeds should then be tested tc determine the perceatage germination
(8G). 1If the percentage is bcliow 95%, .the grower will have to buy and
plent sseds a littla nearer in the row to-get the reguired population.
' Between 75-95% G if a aeed—plarter is used,: the seeds can be planted
an inc¢h closer in the rows. If the vigbility is as low as 50%, plant
2 seeds in each holg. More sc:ls than sugaanted above would have to
be bought, '

Land preparation ' T - ‘

For growing beans, the land sbould be ploughed and harrowed one or +wo
“irnoo dependlng on soil condit:-ns 1.e. if after the first harrow,

the land ig still not fine enOJéh, then a second@ harrowing would bene-
fit the crop. Remember that if organic manure is to be added mainly
for improving the soil structu. , it should be added@ after nlouqghinc:
and harrowing into the soil. 7 hand planting is to be dohe, furrows
should then be put at the required distance between rows. With a sced-

planter, furrows can be cut further apart -

Note Try to keep within the rc(ommended range of planting distance

and as near to the recomrn.nded planting distance as workable.
This applies to land Erenﬁyation‘fbr planting any vegetable. But
where it is time-wasting & difficult, except in an experimer+
the furrows can be made 2t an average distance apart for that

Crop or groups of crops, 2~d the different populations got( by
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changing ‘the planting distance along the row.
Example: Beans‘to be grown whether at high,;cw or medium populations
can be grown in rows 18 ins (45 cm)‘epart.

Low pop approx 4000 pl at 18" x 8" (45x 20 cm)
" Med. pop approx 600J0pl.at 18" x 6" (45x 15 cm)
High pOp ,approx 2009%pl at 18" x 4™ (45x 10 cm).

.Planting . o ’

13 f

The crop should be planted at the dlstance calculatcd.to give the ‘popu-—
lation that the grower needs. Before planting, the soil sbould be dust-
ad or sprayed with an- Lnsecticide to prevent ants and cher insects from
destroying the -seeds. If the grower did not buy: pre-treated seeds, then
he should pre-treat it himself, to protect seeds and seedllng frqm
certain disease and insect peésts. (See pest control for ‘beans) .
If hand-planting is done, put 2 seeds in each hole and doubie the re-
commended distance along the row to get the required population.
Example - 2 seeds per hole at 12.ins. apart instead of 1 seed per hcle
at 6 ins apart. 1If pole varieties are planted,.stakes of about 6 feet
may bea put in after planting. ' One stake may do: for 2 plants and it is
easier to put them in after planting when the ?}apg is fairly soft: -.:
Planting depth: 1% -2k% ins or‘4~§ cm. ~:: ;i“/'"” o

Irrigation and drainage. i

Beans should bhe irrigated’as is needed on tho farm ﬁow often this is
to be done and how much water should be applled each time, will depend
mainly on - PR Lo

- the stage of the crop, hence depth of root zone .

- how often and how much rain falls durlng.the crop_ -’

- how rapid is the cevaporation in the e;Ea~

- ‘the soil type on the farm i.e. generally light soils w111 Be

Ay

irrigated more frequently than heavier 'soils.
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Irrigating the field heavily oace or twice ecvery 1-2 weeks depending
on the area soil etc. need sufficient to wet the tcp 12 inches (30cm)

--.of the soil-should be all right for beans, remember -that it is-better
'~ to make a.single heavy epplication than a number of light ones,excapt
‘'when the crop is young or root system shallow. At the same time, the

grower should make sure that his drainage is good, If not,“he'@ill

“have serious root rot disease and other troubles.

i Remember that most vegetables need about 1k inch (2.5 cm) of water each
"week from rain and or irrigation. A flow of 105 gallons per minute

( litre per minute) will take about 3/4 hour to supnly 1 sq. chaln
(400 - sq. m) with this amount of water. : ca —

- Disease and Bgst control in beans.

Soil treatment - For controlling ants and pthef pests from attacking the
seeds, either spray or dust furrows with a chemical that control soil-

_borne insects. eg. Agrocide, Aldrin, Chlorodane, Dxeldrxn, Diptrex. This

will be necessary particularly where seeds are not pre ~treated.

Seed treatment - To controel damping—off of seedlings, one of the
following can he used 1-2 ozs capton, chloranil or thiram dust per 10

" 1bs of seed. This quantity can also be mixed with an equal quantity of

aldrin, chlordane, diecldrin into a slurry. The. seeds should be treated
in this, dried and then planted. It is easier to use of dieldrin/
fungicide powder, but this may not be as effective especially on sceds

like beans with their very smooth testa.



The pests below usually attack beans after emergence.
identifying and contrclling these nests is also civen and should be
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of help to the grower.

(18:9)

A guide to

isease

Descrintion and drainage done

Suggested ccntrol

Anthracnose

In early stage small circular
or elongated arcas of plant
nart attack have dark-nink
colour. Later the areas sink
and become darker in colour.
The disease attack mainly
fruits, but alsc the foliage.

Plént resistant var
eties in addition tc
efficient rotztion
of crops. Spray with
Dithane D-14 rolyrar
Ccmbi.,

Damping~off

Stem of seedling become black
at the soil surface, or de~
velops a water apnearance in
this area. The seedling will
then fall cver. Attack main-
ly seedlings.

.spray with captan;

3

Improve drainage,

chloronil, thiram.

Mcsiac (golden)

Young leaves become pale green
to gold in colour in small
patches. Later cover entire
leaf and spread to older
leaves. Reduce flowering

and fruiting considerably

and fruits will usually be
peorly developed.

as symptoms are cb-

" (common)

In early stage, the plant
part attacked becomes mottl-
ed (i.e. sort of network

of dark and lightcr shades).

| Later the plant part heccmes

distorted or wrinkled. Young
leaves and fruits usually
remain small and distorted.

| Older fruits will have lumpy
- appearance.

Remove plants from
the field as coon

served. Improve in-
sect control‘looking
out particul.rly for
small white fly.
Aveid plantint near
poinsettia trces
since fly fecls
mainly on thc:ze.

Plant resistont var-
ieties in addition
to efficient rotat-
ing of crops.




contd.
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Descr;ptlon “and damage done

{Powdefy (ﬁildew)

1'In early stxge, upper s;de of
leaf have a whitish appearance
due to the mold or mildew on
the surfaceo
brown and dry. The powdery
stuff will casily rub off on
the fingers. Attack mainly
leaves.

Later this becomes

Suggested control

Plant resistant var-
ieties. Spray with
Dithane M-45, Kara
ane, Kocide, Zineb.

Root ROt

Foliage wilt due to’ rotting
of root.

Improve drainage.

Rust

In eariy étége, small‘cir-
cular spots having a pale
colour develop on fcliage.
Later these become redish -
brown or rusty in cclour.
Hundreds of spots miqght be

lon a single leaf and in time,

the distapce cause leaves to
fall. Attack mainly foliage.

Plant resistant

warieties. In addi~

tion spray with
Dithane M=22. Dith~
ane Z-78 (zinek)

{Insect
Corn ear-worm -

Small greenor brcwn cater-
pillars (3/1-1%" lonq) RAttack
pods

L

Diptrex, malathion,
phosdrin Sevin,
Thuricide, Systemic,
spray eg. Systex.

Bean leaf beetle

Small green, yellcw or.red.
beetles with black markings
(3%- 1/3" long) -
Cut round holes in leaves.

on their wings.

Cutworm

Dark ccloured worms (1-1%"1lona)
living in soil will cut off
leaves near tc ground-nr cut

down entire plant.

|« cee . e m—— e

Aldrin, dieldrin,
diptrex,
. toxaphene.
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.-.Insects. contd..

i

Description and damage Aone

.

Suacgested control

PRI
‘Ieaf-miner
|

|
|

1

Tiny maggots which feed be-

tween 'the upper and lower sur-

face Of leaves. They make
tunnels in the leaves which
can be seen as a pale net-
work beneath the leaf sur-
face

+

Systemic sprays c<a.
systex, rogor.

l

Pest

'Bean pod borer
|

i

Small pink'caterpillers (app.
1" long) Attack pods

diazion, malathion,
Rhothane, phosdrin,

o Sevin Thuricide._ .

Armyworm Large dark green to black Chlordane, dieldrin,

' “caterpillers (1-1%" ' Dipterox, Linadane,
long) with light stripes Sevin, Thuriade, Sys-
alonc its length on both ‘temic, spray eg.
sides. Attack fcliage and Terfecthion.
pods .

Aphids Soft bodied sucking insects diazinon. Kelthane,
(app. 1/8" long) green to malation, systemic
brown in colour clustering sprays eg. Rogor.
on leavcs., Attack leaves.

:Leaf-hopper Small wedae-shaped insects ‘Malathion, Sevin,

; (app. %" long) Attack leaves Trithion.

) causing it tc have yellow to

i bronze appearance.

§Mites Small spider-lcoking insects diazinn, Kelthane,

f having ¢ight legs. Attack Xarathane, trithion,

i lecaves. lsystemic spray ec.

|Meta-systox.

: i '

Thrips Tiny clongated insects (app. |Same control as mites.!

1/16" long) Attack lcaves
causing it tc have a silvery,

‘ whitish or bronze apncarance.

|
]
’
'
t
!
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1 storage.

Pest ' Description and damage done 'Suggested ccntrol '

Weevils Worms (approx 1/8% long) white Mirex, sevin, thuricide.
to vellow in colour Attack pods.

Nematodes

Root knot Plant stunted and sickly look- Plant more resistant
ing although there is no sign crops- corn, cabbage
of damage to fcliage. Roots family, endive, lettuce
show--numerous large round ocnion and peanuts.
swellings (knots) For chemical control
Attack roots. anply nematocicde (eq

Dow fume Nemagon before
rlanting.)

Other pests

Slugs and

snails. Animal with legless, slimy Apply a slug bait egq.
body (1-2" long) and have Dieldrin, Musurol, metal
greyish appearance. The dehyde as directed cn
slugs do not have shells label of container.
while snails have. Leave Try to search out and
slimy trace whcrever it Alestroy hiding places
goes. Feed mainly at nights. eg. piled of dry thrash
Attack foliage. and rubbish. o

Rodents

(Rats and .

F&ce) Small four-legged mammals, Have one or two cats
long tail and have catlike around the farm. In
appearance. Sizes from 3" addition use rat baits
long (mice to 6" long (rat) like Rattex, Sorexa,
minus length of tail. Eat Warfarin
up matured plant part that
is to be reaped or in '

Note that with all pests, clearinc weeds around the edge of the ficld
improves effectiveness of control.

Sprays should he applied at least once a week or as directed by manu-
facturer of chemical. Stop using system}gprays about 1 month before

reapinge-

Use of Dieldrin and Chlordane restricted in some ccuntries.
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(18:19) (a) Mosiac vs ncrme. plant (b) Mosiac effecting Pods.

Mosiac on beans.

' 2pplying pesticides.

The pesticides can be applied ither as dust or better yet as sprays.
When sprays are used, it is best to add a spreader-sticker (eg Triton)
~ to the mixture. When spraying. care should bhe taken to allcw the
Azspray to reach the underside of leaves.

Spraying should be donec at 5-17 days interval after the first apnlica-
tion. This will denend on how serinus the attack is and on seasnnal
conditions. Generally the more sericus the attack, the more regular
spraying should be donz.

Crcp Rotation - Remember that cne key point in disease and pest control
is not to plant two successive crops of the same family at the same
place. Depth of the root zone is another important factcr. - See table
15:4)

--

Weed control in beans

Weeds can be controlled in beai.s using:-
(1) Manual control - i.e using hand tcols to weed field

(ii) mechanical contrcel - i.e. usino tractor with special implements
attached for weeding.

(iii) chemical control - i.e. using weedicide to spray the field.
(This would include pre-plant control in which weeds are allcwed

to emerge, then sprayed with contact spray before the crop is
planted).
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(18:11) Chemical weed contrcl in beans
Weedi- Time to apply Weeds ;Approx quan. Remarks
cice & weeks of effect- |controlled per 19 galls
ive control (app 40L)
' water (H.V)
Amiben After planting but |Develop emer- Usec on heavy
Dymid befo;e'emergence gence of most ;|lsoils. If .
- control 3-6 wks. weeds . weeds have
| emerged add
. Gramoxone to
mixture at
% pint per
10 galls.
i (%L/40L)
mixture. Use
,  |d@octhol mix-
ture on light
, = goil.
pacthal As above 6 ozs. '
+ Dymid + 6 czs
(app 369gm)
Dacthal At or right after |[Delay emer- 3/4 1bs
planting, contrcl |gence of most (360dm) .
3-6 wecks
Eptam Before or right. Delay emer- Spray all,
after plantinqg. ¢ence of most 1 pint pre-emerger. cq
fweeds includ- (3litre) |sprays on
ing nut grass. soil and ir-
rigéte after
application
Gramoxone After weeds have Kill nearly all|
? emerged and con- lweeds % pint Dc not allow
i trol is nceded ' (kL) spray to
% fontrol 3-5 weeks tcuch thec
L i i  CXOp.
Reglone )
Rcund-up)

or Glyphosate)

Also contact
weedicides
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Muiching -~
Covering the area around roots or the entire field with grass cr other
mulch can be quite helpful in dryer areas where irrigation water is li-
mited. One must remember that using mulch not only conserve water,
but also helps weed control and reduce diseases from fruit rot in ve-
getables with tieir fruits resting on the ground. It also increases the
chance of insects damage tc the crop due to a build up of these pests
under the mulch. Dusting and spraying the field with insecticides and
fungicides before mulching can help to control nests and diseases.

Many of the practices we have discussed hefore, has to be adjusted
where mulching is used. For example, it is best to use one application
of ' slow-releasing' fertilizers at plantingwith mulch than the methods
recommended before. The alternative, is to use only materials which
dissolve easily and apply them as suggested before, with 2 or 3 heavy
wattings to dissolve the material and allow it to soak below the mulch.

Another difference is with inter-tillage. This cannot be done or has
to be done in the early life of the crop and mulching done after.

Inter-tillage

Infer'(row) cultivation shculd be done 1-2 times during the crop. This
would depend on the soil condition. If it is soil that tend to crust,
then it would be necessary to ¢o two inter-ploughings. Remember that
mechanical weed control is done while ploughing and it is best to do
this immediately before or after a fertilizer application. &all irter-
row works are hest done. before beans start to flower, otherwise
the grower stands the chance of knocking off the flowers and younc<
fruits.,

Polc beans should be staked before or as soon as the stems start to twine
This is usually when the crop is about < weeks old

Reaping
Most varieties of beans will be ready for first reaningrin 8-12‘wecks
after planting. String beane would he earliest while the other kinds
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would come. in a few weeks. later. The reaping time varies from 2-6 wks

‘ldependlng on the varieties and kind of beans.

~

Fog.sﬁall sg§;e‘operation,vit is best tc hand-pick beans. In this only
So that if the grower needs
green beans, he would pick only the mature pods and leave those that have
no mature seeds in them.
when the pods are fully developed in size, but will snap when the grow-
er bends it. If the fruits bends without breaking it is becoming fibrous
and not suited as string beans.

until the bean_pods are completely or nearly dry. )

For string beans, the cron should be reaned
For dry beans one would have to .wait

(18:12)

Dry beans, peas and corn takes a great deal of time and labour to shell °
by hand, There are different kinds of equipment, called shellers

which can help with this job. Big shellers are usually driven mecha=-
nically, while small ones can be operated manually. But growers of
legumes and corn should always try individually or collectively, to

use a sheller to help with shelling the seeds of these crops. Care
shauld be taken not to pull up the plant while reaping. The grower

will have to develop his own technique to avoid this.
80 be taken to reap the entire pod without breaking or damaging it.
Remember that quantity, quality will go together to determine how much

Care should al-

you get for your beans.

(18:13)

Yields to expect |Average yield (kg/400 [Good yield [kg/400
sq. m ) [sq, m.)
road beans 150-200 75-190 250-300 l125-150
Fidney beans (snap) 200-400 100-2900 600-~-800 300-400
" " (green) 150-200 ' 75-100 300-400 150-200
" " (dry) 80-100 é 40- 50 150-290 . 75-109
qua beans 50-100 | 25- 50 120-150 - 60-75

(Approx.

30 bushels of sceds =

1 short ton)
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Note that pole varieties are generallv heavier prcducers than bush beans.
However, the grower should take into consideration the longer duration
of the bean crop. He should consider if it would not be possible and
more profitable to grow say 5 crops of bush, in the timec taken to grow

4 crops of pole beans.

Keeping notes and records.

Keep notes of cbservations during the crop. Records of production cf
the crop from the area reaped, is 2 must to calculate yiélds.Where it
is practical, records of: costs and sales such also should be kept.
These notes and records are helpful to compare diffecrent crons of beans
or different varieties or to compare production of beans with other
crops. These are important both for technical as well as economic,
reasons. ' | |




Family:-

Kinds:

Uses -~

Seasonal

(18:14)
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18B. PEAS
(Legume )

-

1. Cowpca or Marble éeéw.
2. Garden pea or English pea or Pea
3. Pigeon pea or Gungo pea or Dal or Congo pea,

Peas are grown for the~same reason as beans. Pods can be cook-
ed and eaten when young, while mature seeds may be used either
when green or dry. Leaves can also be cooked and eaten.

The food value, like that of beans, is noted for the high pro-
tein content. But among them, the garden pca has the highest,
the cow-pea next and the pigeon pea having the lowest amount
of proteins..

Requirements.

Both the cow-pea and pigeon peas are cool t~ warm season crops
and give best yields between 65° - 85°F (18° -30°C) The gaf-‘ '

den pea is however, a cool-secason crop and will not give S
good yields above 70°F (21°C). This means that it can be
grown only in the cocl seasons and cool hilly areas of most
tropical countries. Pigeon-pea is sensitive to day length

and has to be planted between February and April, and will

start bearing in November to December.

(a) Cow-pea (b) Garden-pea (c) Pigeon-~pea




Selecting varieties.
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!18:15) The varieties given below are the ones most widely grown.
«_:Variety Plant gApprox. wks to | Pod Remarks.
i description 1st reap & ¢to description
X final
|Cow~-pea |
Black-eye Dwarf variety 10-12 2-6 Fods 5-8 Blackeye
Brown Crow- |grows upright, for dwarf |depen- x%-1/3" has some re-
Cream 1§£y with length cf varieties [ding on [with 8-12 sistanée to
‘ stem about whether |[secds elworm or
18%-21" Pods reaped root knot
bourne on long as string
stalks (1-2ft) green
Total height of or dry
mature plant peas
2-3 ft. (or 0.6-
l.m) .
Yard—-long Twining variety 14-18 " 2-3ft long
grows to 5-6ft x 1/3-%
(1.5~2m). inch.
Gafden;pea
jDaisy Plants with |3-5"1ong
Little mar- .
vel stens growing 9-10 with 6-
to between 1k~ 10-12 6-12 10 sceds
2% feet (0.5 which
0. 8m) are round
‘ or wrink-
Telephone Taller variety led and These called
(Alder-man) |may grow up to green cr sugar peas
Melthing about 4 feet yellow or cedible
sugar (app 1l¥m) podded suit-
; ed for use |
Dwarf gray '9-10 i like snap-
Sugar | beans :
igeon peas |
bicolor Tree growing About 9 2-3mths ;3-4 ins iSame plant

!
—

L
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Variety

'
_ l(contd. ' Plant RpPprox. wks t» Pod Remarks
1 B description 1st reap & to description |
final
-+
erect, branch- months i x3/8" with |can live anr
ing and woody 3.-to 6 secds -bear for 3
Height 6-8 feet crcamish or 4 ynars
with brown (perennial)
specks
Flavus . Semi-dwarf grows |6-7mths Sceds hrown-
to height of 5-6 ish
feet.
Kaki w
Totiempc " 6-Tmths [4-6mths Resistant
| to rust
UWI $17 !
Growth habit ‘

As we have seen with beans, this differs not only with-the different kinds

of peas; but also between different varieties.

The table below can be

used as a guide as to what to. expect from dwarf varietles nf cow-pecas.

The growxng habit of the garden pea is fairly close tc the cow pea; with

the gungo being much different.
pigeon-pea is due to the longer life of this cron.

The main difference in the case of the
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(lB:lQL Growth habit of dwarf cow-pcas (Black-eye).

Time from Approx. ht. Approx. ht.
plant (wks) |of stem added Crop description i
b <
'2nd 3-5" 4" Emergence 5~8 days. Seedlings
; (7-12cm) (lOcm)(NPK);, with 2-4 develcped leaves.
14th 8-12" 6" Crop growing faster. Early
' (20-30cm) (15cm) sions of buds on elcngated
. (NPE)* stalks, which will develop in-
; to flowers.
oth 15-18" A Flowering and fruiting at
(37-45cm) (18cm) different stages, with few
S nods reaching 3-4 ins.
8th ‘122-24" 6" Reaping of areen peas may havd
(55-60cm) (15cm) started from 7th week.
~ | Most plants bearing maturc
pods, 5-8 ins long, with deve-
loped seeds.
[}
10th 24=-2€" 2" Crop can be reaped for dry :
(60-65cm) (5cm) peas but scme green mature
| pods nresent |
| l
12th 25-26 1° i Leaves ripening, complete reag
(62~-65cm) : (3cm) | ing.

Crop pH requirement - like beans, peas will do best on moderately acid

to neutral soils.

even on slightly alkaline soils.

But the piceon peca can also be successfully grown

Adding organic manure - These manures will improve nearly all soils and

as long as manures are available, applications cf a few hundred pounds

to a ton of material, depending on the type and moisture content, can be

useful on each square chain.
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Fertilizers and planting populaticns.

The pigeon-~pea is one of the few vegetables that hardly responds to
fertilizer application as long as the soil already has a medium supply
of nutrients. Sc that this crop can be grown well on most soils with-

out applying any fertilizers. Where the scil is poor, add 1 or 2 hbs of
balanced fertilizepNPK/10-10-10 up to 15-15-15, If thé soil is very
poor in one element, add a side dressing of fertilizer rich in that
element at the rate given. Applying more than 1-2 hbs (50-100 k¢ is
not likely to give any marked increase in yields.

The plant population can be between 50( plants per square chain (with
a planting distance of 3ft x 3ft. or 4 ft x 2ft.) and as low as a half
this density. At lower populations, some inter-cropping should be done.

The table below gives the same recommendations for both- cowpea anc
garden pca. Low to medium populations and the fertilizer to go with
.these populations can be used for the taller varieties, while medium
to high populations and fertilizers are best for dwarf varieties.

(18:17) Popn Planting distance

Low i 4500 | 24"x 6% or (60 x 15 cm)
dium 6000 - |21 x 5* (52 x 12 cm)
igh | 9000 18"x 4" (45 x 10 cm)

The gencral fertilizer recommendation is NPK/12-12-12 at a rate of 49
lbs per. sq. chn. (20 kg/400 sq. m). The suqggested fertilizer appii-
cations for different soil nutrient levels are the same as for beans.
(See 18:6 and 18:7) ' -

The number of applications can be 3 for shorter duration varieties and

4 for those over 12 weeks in the field. As shown by:the cgrowth hahit of
black-eye cow peas, it seems that it is best to make equal épplications
at planting, and at 3 weekly intervals.

Nutrient hunger and excess - The symptoms of deficiency and axcesc,
and the method of correcting these are basically thelsame as 'for bcans.
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The following jobs alsc have to be done:-

l.

2.
3.
4'

5.

6.

Buying and testing seeds - same as beans, except that because
of the smaller size of the seeds and the lower plantin¢g popula-
tion, less seeds are used in planting.

For low pop". - approx. 3 1lbs. or (1l.5kg)
For med. pop" - approx. 4 1bs (2 kg )
For hiqh pop” - approx. 6 lbs. (3 kq)

Land Preparation ) Basically same as Beans.
Planting ) -Check note under Land Ireparation

Irrigatidn'énd Drainage - for cultivation of cungo-reas even in
periods of low rainfall, there is not much need. It has an ex-
tensive rcot system which allows the pigeon-pea to grow well
under poorer and dryer scil conditions than most cther vegetables.

Pest and Disease Control ) - again the piceon pea is the one most

Weed and Inter-tillage ) different from thc beans. It is
generally hardér than the rest. But it is also mcre sensitive tc
certain chemicals - (phyto-toxic) eg. Sevin has bad effects cn
its leaves.

Reaping - like beans they arc hard to reap. DPods have to be
picked and shelled when they are allowed tc mature. Mcst dwarf

‘varieties of cow-pea are casier, since they produce their pods

on long stalks about 6 inches above the leaves of the plant. They
alsc allow easier mechanical reaping. Yields are also similar
tc beans ranging from 300-700 1lbs per sq. chain for strina peas,
200-400 for green peas and 100-20C for dry peas (divide by 2

to get yieclds in k¢ per 400 sqg. m)

Records and Notes - These must alsc be kept tc helrp the farmer to assest

and improve production and economic returns from his crops of peas.
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19A. _CORN
Chapter 19.
Family: - @& mineae (Corn family)
Kinds: 1. (Field) Corn or Maize

2. Sweet Corn

Uses: Corn can be used in many ways tc provide fcod. The green ma-
ture ear can be cooked and the grains eaten by itself or mixed with
other vegetables in a salad. Dry corn can be crushed into cornmeal, a
cheap source of food in most tropnical countries. Much of the corn pro-
duced in these countries and throughout the world is used in animal
feed. o
"7 7 (19:1) The nutritive value for 3.5 ozs. (100gm) of dry seeds ‘aiven
~below:- A ' | :

Food value |Water |Carboh | Prot.; Ca 5IronéVit.AﬂVit.ﬁ vit.C Appfox.
(ml) '(gms) (gms) Eﬁmgs{mgs iI.U Imgs ,mgs cals.
! f ! ' -

12 '3 1490 (0.4 |0 100 -
! !

Corn i12 |70 ' 10

Corn also has a good amt. of fats approx. 5 gm in 100 gm sceds..

Corn is a warm season crop, cdcing best between 65°F ana 25°F. (18-
30°C). It is more sensitive to day length (photoperiodism) than many
other vegetable crops. The becst results are given when the crop has
growing season with more than 11 hours cf day light. When corn is
planted in the 'short days' of November for cxample, its growing sea-
son would be in November to December to January. Flants will very
likely be stunted and may start becarinc within 2 months. The re-
sult is poor grcwth and poor yields.

The common practice for most farmeré in the caribbean are to grow

only 2 crops of corn for the year. There is a spring cron, planted in
March to April, and there is a fall crop, planted in August to)Septcm-
ber. This planting pattern is done to get the benefits of the Npril




to May rains and September to October scasons in the early life cf
Ns with all other vegetables it is also important to a-

the crop.
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veid the need to be reaping corn in periods of heavy rainfall,

this pattern of planting also meets the cCay lenath neads of the crcn.

But

The fall crop would have fairly 'long days' in September-October tc
grow, so that by mid-November tn December, the plants would be fully

grown and ready ifor bearing.

The grower with irrigation can grow 3 crops fcr the year.

He has to

plant his first crop in mid-January to early February to avoid plant-

ing a crop too late in the year.

Selecting Varieties

(19:2)
Variety {Eianting description Approx. wks to'rar hemarks
: 1st reap & descrip- i
final ticn !
Sweet corn :
USDA . 341 11-12 Ear 7-8" |[Resistant
Puerto Rico 50 long with fo yelloé
ycllow stripe :
grains Posiac
Golden Bantam Grow to height of 11-12 [ 13-14 |6-8 |
approx. 6 feet or & usual- i
app. 2 m ly € rows '
Grant White |
Butter finger !
Ccrn {8-10" §
lona Jamaica :
10-13 row% selecte#
J S Y) Grow to height of 12-14 | 14--16 & 30-35 yellow !
J S R) 7 to 9 ft. kernels & red. |
Height 5 to 6 ft 10-11 | 11-12 R
' !8 to 10"

Pioneer Hibred

X 302 x 304

Av. height at ma-
turity app. 6 ft.

|
1 11-12 : 12-14




-39-

Contd.

& x 306 long 12- |Hibred vield

Tresto 16 rows about 2 times]
with 35- |as much asg

JSY and JSR
under simi-
lar conditiqu

40 kernels
par row..

Growth habit

(1.6-2m)

'
'
1

(19:3) Growth habit of corn (Hibrid x 306)
| '_‘:7
Time from Approx ht.* Approx ht. Cron desc;iption
planting (wks)| of stem added ‘ |
2nd 8-10 ins 9 ins Fmergence 4 to 7 days. Crcp with
(20-25cm) (22 cm) about 6 leaves
4th 2-2kft 1% ft Plants fairly uniform in height,
(60-75cKm) (45 cm) root and shoot development
6th 4-4 3/4 ft 2 ft(NPK,)_,* Developed leaves 2 to 3 ft.
(1.2-1.4m) (62cm) tall and those around bud form
a upright whorl enclosing the
young tassel. Stem about 5/8
in ( cm) diameter
3th 5-5k ft 1 ft Approx 57 to 75% of fiezld tasse-
(1.5-1.7) (30cm) ling (app. 1 ft londa) of ears
- appearing in most plants
12th 5k-6ft 6 ins Tassecling complete, with pcllen
(1.7-1.8) (15 cm) falling on silks protectinc fren
N young ears
12th 6-6% ft None Green mature ears recady for re-
(1.2-2m) aping (app. 12 ins or 30 cm)
in thrash.
14th j6-6% ft lone Crop ready for reaping as dry
3 i corn leaves ripening cron dying

down.,

*  Approx. ht of stem taken from ground

level to level of upner leaves

(crown) and to later to the base c¢f the tassel. This is the point
where the upper most leaf is borne on the plant.
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Cror: pH requirement corn like most vegetables does best on moderately

~or slightly acid to neutral soils (pH 5.5 to 7.0), Outside these rances,
cne should not expect the best yields without use of liming or acid
forming materials.Same rates as beans.

Applying Organic Manure.

-- Organic manure, properly applied will benefit all crops on nearly all

soils.

It is specially helpful on clay and sandy

- 5-10 tons per acre.

Fertilizer and plant population.

General recommendations for corn are:-

. L
2.
3.
4.

Fertilizer grade approx. NPK/12-12-8

" rate approx.

Plant popn_

Planting dis

30 1bs per sq. chn.

soils, at between

(15kg/400 sgq. m)

approx. 1500 plants per sq. chn (1520 pl/400 sq. m)

tance : 30" x 15°%

(75 x 38 cm).

Where the nutrient status is known from soil analysis or from soil

survey and land capability maps, the sugcested fertilizer rates and

plant density per sg. chn (per 400 sc. m) is given below

(19:4)
Topn Low popn app 1000 [Med popn apo 1500 THigh popn ap;
& pl dist. app 36"x pl dist app. 30"x | 1800 pl. dist
planting dist. 18" (90x45cm) 15" (75x38) app. 30"x12"
(75x30 cm)

Rates ) Low soil

NPK 20 1lbs or (10kg) 30 1lbs (15kq) 40 1bs (20 k9g)
For ) Med soil

NPK 10 1bs (5 kq) 20 1lbs (10 kg) 30 1lbs(15kg)

qigh soil :
NPK - '10 1bs (5 kq) | 20 1bs (10kg)

Depending on the status of each major element, the grade of the fer-~

tilizer can be adjusted. See section (18:6)



How to apply fertilizers.

The number of applications and the methods that can be used are simi-
lar to the short duration varieties of beans. One has to be careful
when broad-casting the second application, to avoid allowing the fer-
tilizer to be deposited in the bud or"heart' leaves of the plant.

Secondafx and trace element deficiencies.

These are fairly easy to identify in corn. Matter of fact, it is good
- to plant corn in rotation on different sections of the farm to bét

some idea of minor elements deficient in the soil. These deficiencies
can cause poor yields despite applicaticn of the correct grade'and
rate of NPK fertilizers.

Table (18:8) can be helpful in identifying and(éorrecting ﬁlant élement
hunger.

Buying and testing seeds.

- Except for hybrid varieties, the vegetable grower can easily select
seeds from a previous crop or from a .farmer who produce a crop of ma-
ture, disease -~ free kernels.Hybrid seeds have to be purchased from
specialized seed farms which take the necessary measures to produce
these. If a farmer plant seeds from a previous crop. of hybrid corn,
he will find that the yield and quality of each successive crop will
become worse.. . . ‘ - :

Seeds approx. %" x.%" x 1/8 inch (kxkx¥ cm) flat and tapered at one
end, -smooth with colcurs white,-yello&; red; purple to black depend
on variety corn seeds suitable for plahting should not give less than
75% germination, although very good quality seeds give as much as
90%G.

No. of seeds approx 150 per oz (150 in 30 gm)

The quantity of good seeds (/ 75%G) needed for corn are:-

Low population approx % lb per sq. chn (app % kg/400 sqg. metre)
medium popn approx.3/4 1ib " (app. 3/8 kg. " " )
high popn approx. 1 1b " " (% kg or 500 gm)
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Land preparation and planting.

Corn, like beahs, have large seeds. Preparing the land and Q;%nting
the crop are done basically the same way except, on clayey soils or
under regular rainfall conditions, it is best to plant the corn in
furrows. This crop has a fibrous root system, which if not well deve-
loped, the plants will tend to fa}l over. Moulding is needed in this
case.

if p“anting is done in the furrows, hilling is easier and rapid drai-
nage from the root zone would be reduced. This operation would fill

Tﬁp tne furrows, and the roots would be properly ¢overed without having

to raise soil as much above the ground level as if the crop was plan-
ted on banks. -

2?1, cepth about 2 ins. or 5 cm

Jdirect planting only.

If 2 seeds per hole, double planting distance along rows.
Also pay attention to notes under Land Preparation on beans.

Irrication

“rrigating corn as far as how fegular and how much water to épply, is
similar to the factors mentioned in dealing with beans. The main’ dif-
ference is that because corn has a fibrous root system, and feeds'
closer to the soil surface, while it will grow on shallow soils, it
cannot stand up as well as some legumes to dry conditions’ Reghlar
vainfall or irrigation of at least once each week day must be at hand
to scik the top 9-12" of soil. Sprinklers for irrigation of corn
choull not be less than 3 feet (app. lm) but can be elevated to about
¢ .fee: above the ground These are needed to avoid shredding of the
leaves during irrigation.As the corn grows, whether by using flood
irrigation or other means, the farmer should try to avoid damaging the
leaves of his crop. '
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Disease and pest control.
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ORI T 3
1+ The recommended soil and seca treatments for corn are the same as for

- . [ A
T

‘beans.

ta¢ sects in all crops.

b O
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(Table 19:5)

Crop and chemical rotation helps to, control diseases and in-

Diseases

Description and Damage done

| Suggested Control I

" Bacterial

ilt

Plants stunted and wilt

despite regular waterinag of crop:
8limy, yellow substance foam
from stalk when cut.

Plant resistant var-
ieties control flea
beetles with Sevin,
Malathion, Dipterex

Smut

Large white galls which later
turn black, burst and releases
spores which spread through the
field. May be found on stalks

and tassels, but mostly the ears..

Crop Rotation
Remove affected
plants and bury them
as soon as disco-
vered.

Ftalk Rot.

Losaic Virus)

Foliage wilt, due to rotting of -

stalk.

Plant later falls over at

Crop Rotation,
Bury or burn affec-

point where cstalk is rotting. ted plants
Rust ) See Rzans p See Beans Table 18:9
\INSECTS

Corn Earworm

Caterpillars with brownish and
greeniéh colors, sizes from
about 3/4 inch ( cm) to 1%
inch. Feed on corn ears, li-
ving under the husk, and feed-

ing from top of ears into the

Use Sevin (carbaryl)
Rothane (TDE)

Cryolite spray silks]
as soon as over 50%
plants produce silks|.
Repeat spraying

; ear. twice, but not less
i__ than once each week
§Corn-stalk Whitish catexrpillars with black Dust or spray viith

g borer. spots, bore into stalks. same chemicals used?

;. WOIrms.

to control ear- i
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; nsects(contd.)

r

Descr:rion . Damage

Suggested Control:

|
!
!
1
!

|

Army-worm Black ¢ gr :nish worms, usually grow-|Systemic spray !
ing t- !igg . .'ize than the earworm. (eg perfecfhiani
Feed <~ leas :3, especially in the bud |can be used if !
("hea:. = lea\v .. "), throughout life of crop affected ear4
plant.’zter . ttack tassel and ears. ly stop use beforé
Soft 1.8y . ownish materials depcsi-- | tasselling. '
ted a2 orm- iced.
Sprays similar
. to> above start
control at first
sign of attack,
special effort to,
‘ . spray in bud. |
Cutworms Young ,iant cut down near ground Apply dieldrin |
level :3y da. coloured worms living or Chlordane bait?
in th: =oil to soil at plan-
ting time. 1
Wireworm. Hard, chiny -‘orms feed on roots and i
germi- ating ceds ,
Aphids Very : w1l :-sects, (/ 1/8 inch) Dust or spray witg
green’ I in '.»lour, soft bodied malathion or any i
formi:.. ; clu. "2r of several inches contact or con-
on le/.ts ar *tassels, tact-gut chemical
Note: 1. Whc: the :>rn is ready for reap- ' i
in., if ' "xds start to feed on the
cr. >, it 11 be necessary to make
M': care-: ~ows’.
2. Rer:nmber that the corn plant or
pa.xe of -t should not be fed to
1li- 2stoc) natil the residual effect
of 'a s ..y wears off. This is
us. 1ily reek for most sprays.
Thi: is.¢.ccially important for
sm: .1 fa: =rs who cut out insect
darwwed - weak plants to feed

aniacls .: :ring the crop.
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Weed control.

Wee'ling of corn does not present as great a problem as many other ve-
getables. Seedlings are fairly big, and the crop grows quickly compared
to say, onion, cébbage etc. Sometimes, a single weeding or two opera-
tions should be good enough. The methods:-

i. Manual weed control - ie. using hand tools

ii. Mechanical weeding - ie using tractor and implements.

As mentioned earlier, it may be necessary to mould the corn, and thigu
operation is best done at the same time as weeding the crop.; This is
more convenient and less expensive. aAlso chop out suckers or tillers,
as they may reduce yields.

iii. Chemical control. ie. using weedicides on the field.

Mulching and Inter-tillage
Same as for beans.
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(19:5) Chemical weed control in corn.
Weedi- lTiﬁe td Apply & 'Weeds Approx | Remarks-
. cide. wks of effective Controlled Quantity
ﬁ ' control per. 10 |
; galls wat- !
? , er (H.V)
i2,4—D About 3 weeks after Avoicd spra-
!(Weedone) planting when crop Broad-leaf 2/3 pint ying on
: over 2 feet ( ocm)tall | weeds. (0.33 L) ‘corn nlants
Control 6-12 weeks. but will
i ' not damace
lower 1 !
T foot of
stalk.
Dalapon Same as above Grasséé 11b Kills croo
| ( 0. 5 kqg) if sprayed
directly
‘|'on crop or
in water |
coming in ;
contact witﬁ
crop.
Gesaprim |After planting,but Delay emer- Should not
(Atrozine) |before corn germinates |gence of gras-|3/4 1lb. be used ?
control 8-16 weeks. es and broad- [(369 cm) with mixed
leaf weeds and cropping or
kills young if different
weeds. crop to “
follow corn
on same spoé
Gramuxone (Before planting if Nearly all Use spray
weeding required weeds. % pint shield to
then,er at any-time (0.25L) avoid con-
later control 6- tact with
12 weeks. . corn
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Green corn is usually ready for reaping in the 1llth to 12th week. The
grains are fairly well developed in size, but soft and can be easily
cut with the finger nail. It is best to sample the field to get a
very good idea of the size and appearance of the fit green corn.

Reap a few and husk them or merely tear away a portion of the husk of
the ears without removing it from the plant. If those sampled are .
not mature, they can remain on the plant for another week. .

'Dry' corn can be reaped anytime after about 14 weeks. HMature eargjcah'“
be removed and stored until they are dry. If pésts, like rats and
birds are not a. problem, the corn can remain on the stalk- if the whe-
ther is dry. This reduce the need for storage spaces. If birds are a .
problem, it is best to make ‘'scare-crows' to keep them away. (use
cloth and stuff images in the shape of a man. Tie them to a pole about
10 feet tall and place them at different points in the field). Some-
times a brightly coloured bit of cloth tied to the pole can do the
trick. As the wind blows, it keeps away the birds. Rats can bhe
controlled by using baits.

A grower who has to reap dry corn evefy season should try to get a
sheller to remove the grains from the cob of the corn. This equipment,
even a small hand-operated one} reduces the time and labour needed to
shell corn by hand.

Yields to expect.

Av. yield Good yield
Green corn 1 1b each- with husk - 1% 1b
(500gm) " " " (600gm)

3/5 1b or ozs-without husk- 3/4 1b.
(300 gm) husk " " (360 gm)
2000 ears - 3,000

Dry corn 200 1lbs grain per sqg. chain - 300 1lbs
100 kg grains per 400 sq. m - 150 kg.

Records.

Keep records of production, price, expenses etc. and whatever notes
taken during the crop which might be useful for a better performance
of later crops.
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B. OKRA

Names : Okra, Lady Finger, Gombo or Bele
Family. Malvaceae

1. Uses - Young pods cooked and eaten with meat. Also used to thicken
soup stew.

(19:7)
L ‘ ' i .
Value ,Water |Protein [Carbo (Ca Fron !Vlt JA|Vit.B Vit.C vit @ Flbri

for (ml) | (gm) (gm) _ |(mg) fmg) |(1.U) [(mg) |(mg) (mg)l _gm
3.5 ozs.’ 90 2.0 !s.o i7o .0l1.0 [ 150 | 0.1 {25 |o0.} 1.0
(100gm) | ! ! - .

Note: Most vegetables except for the grains - legumes and corn, have
a very small amount of fat. Most are less than 2 gms per 100gm
of the part eaten.

SEASONAL REQUIREMENTS -
Okra is a warm season crop which does best when grown under con-
ditions of 70°F to 85°F (21°-30°%). It is a fairly hardy crop
which can grow well on low lands and in hilly areas up to 3,000
ft (900 m) and under dry and wet seasons. Naturally, like most
crops, it does best between these extremes, and a good shower
sufficient tao wet the root zone once each week or even every
two weeks will give good results.




Selecting varieties
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(19:8)

'Variety ‘Plant Approx. wks to |Fruit/(pod) Remarks..
idescription |lst reap & to description

f -}final ’

Clemson__ 'Plant grows [6-9 | 18 Pods app. 6"x [All varieties

Spineless lerect €6 7 3/4 (.. cm) _|should be reap:
height cf matute angu- [ed befor: pods
about 5 ft lar spine-~ reach maturity
(1.5m) when [~ i less and ie. about 2

Emerald mature fol- (8-9 18 green.Fod lins ( cmj less

green iage green {app. 8"x1  {than lencuth
with large ) iwhen matire

. . round,smooth
- dark green,
containing
about 70-80
seeds.

Dyocld coast |Dwarf var- L
iety max. 4 |7 20 Heat tolerant
ft when ma- 'Pod app. 6"x |Crop continue
ture 1" round, po- |bcaring over

Louisiana) Pl. ht. app. |9 20 le green 6 months,

green velvet) (6 ft (2m) | but production

usually f~lls
off after 5 ~f-
3 months
Perkins Dwarf var- 7 18 Pods app.
spineless iety 3 ft. " 7"'x3/4
mature very uni-
form, smooth

Perkins Taller var-  '8-9 20

Mommoth iety .

White velvet 19 20 . Fruits white |Gives ver:

; | with thick |heavy yiells.
i f ' walls ’

Pusa Sawani

t

Heavy bearer, resistant to yellow-vein mosaic. This

gvariety not widely grown in the Caribbean, but as a

! well-known variety in India.




Growth habit
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(19:9) Growth habit 6f okra ' (Emerald green)

Time from ‘Approx. ht* Approx ht. Crop Description \

Planting of stem. added ;

2 wks q insg " - 4" Emergence about 8 days. Plant !

e (10cm) (10cm) with about 4 leaves. Main root |

o o about 3" ( cm) deep. |

4% 6-8" - 3" Fairly slow growth !
' (15-20cm) (7cm) |
6" 12-15" 7% (NPK) Plants bearing unopened flowersJ
' (30-38cm) (18cm) or flowers opened in about 25% ?
plants. ;

8 18-22" 7% Very rapid flowering and fruit-:
(45-55cm) (18cm) ing. Pods at different stages

of development. Ready for 1lst.
reaping.

10 24-30" 10" (NPK) * Developed leaves 10% long x 12'!
(60-75cm) (25cm) at widest point Stem % to 3/4" |
| i B in diameter

12 3-3%ft 1o" Flowering and fruiting continues!
(90-100cm) (25cm) well developed main root abhout i

'1 ft long (30cm)

12-16 Crop continue steady growth, and reaches maturity and height

(NPK) * of about 5 ft (1.5 m) very heavy bearinc during this period

t but by the 5th month, yields and quality of pods becomas |

| poorer

* Stem height from ground level to terminal bud.



Crop pH Requirement -511

Okra doe:: best on slightly acid to alkaline soil (pH 6.0 to 8.0).
Liming should be done if the soil is too acid, while acidic fertiligers
an¢ sulplLur can increase the acidity where the soil is too sweet. Use
about 2CJ to 400 1lbs (100-200 kg) lime (Ca0O) on very acid soils OF be-
tween 300 and 500 1lbs (150-250 kg) Amonium nitrate or amonium phos-
phate per. sq. chain. 2/3 These quanities of urea qgnéulphate of a-
monia may be used instead. These should be applied in'i to 4 appli-
cations throughout the year. o

Applying organic manure S i

i

Apply up to 1 ton of manure per square chn. (1000 kg/400 sq m) as
available throughout the year. :

Fertilizer and planting populations

General recommendations are:- o
Pl. population approx. 1200 plants per 6@2 chn
Pl. distance approx. 30"x18" or 75 x 45 cm

It is very important not to plant the crop less than about 18 ins

apart except dwarf varieties. Over-crowding resulting in-rapid stem.
growth, slender plants and poor yields. But worse, it is extremely
difficult to reap even this poor yield since the fine.course spines. : ..
on the leaves makes reaping very uncomfortable even wearing tall- o
sleved shirt or blouse. - |

Fertilizer grade approx. NPK/8-12-8
at a rate of approx. 30 1lbs per sq. chn (15kg/400 sq. m).

(19:10) Suggested fertilizer rates and plant popn on different soil
NPK levels

Eopulation s Low popn app. 900 Med popn app. 1200 High pf‘pn app,
. distance --. {pl. dist. app. 36" pl. dist app. 30x 1700. I'l. dist
x21" (90x52cm) 18" (75x45 ) app.21' x1g"
(52x45)
Fertilizer rates |These almost the same as for corn (seé"Table”i9 4{T

No. of applica- ‘Make 4 applications at planting, 6th and 10th and 14th
‘tions. 'in the crop since okra is a long duration vegetible |

See recommendations under (18:6)
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Plant element deficiencies.

Table 18:8 can be useful to identify and treat deficiencies of plant
nutrients in okra. Spécial attention should be paid to phosphorous
deficiency and potassium to a lesser extent. These cause the pods to
grow shorter than usual and to become curled at the tips, twisted and
become tough long before they are mature. As the plant gets older,
this condition gets worse with the entire pod becoming deformed within
a week after the petal is shed and the fruit begins to develop.

Other nutrient hunger, most noted are Calcium, Magnesium and Iron which
affect leaf growth. The grower must be careful that these signs are
ot . . . .

/aue to a virus mosaic disease. The disease usually starts on a few
plants and spreads even when elements believed to be deficient are
applied. The deficiency usually appears more widespread from the
start and can be corrected.

Buying seeds.

Okra has medium size seeds, smaller than beans and corn, but larger than
cabbage and tomato. (Size app 3/16"x1/8 x1/8, greyish and slightly hairy)

No. of seeds per oz. approx. 500

The quantity of good seeds (%G/ 50) needed for direct planting are:-
low popn: approx. 2 ozs per sq. chn (60 gm/400 sg. m)
med popn ¥ 4 ozs per sq. chn ( 120 gm/ " )
high popn: " 6 ozs per sqg. chn (180 gm/ " )

Land preparation and planting .

Land preparation basically the same as beans and corn. If a germi-
nation test is carried out and seeds are over 90% viable, one or 2 seeds
per hole may be planted to get the same number of plants. But if it is
below this, it is best to plant 2 and 3 seeds, then later thin to 1

or 2 plants per hole as required.

Irrigation and drainage

Similar to beans, but the crop is more tolerant to dry conditions.



Disease and pest control -53-

Diseases - Okra is hardly affected by diseases in the dryer months or
with proper irrigation. When affected, the main enemies are:-

A

1. Southern blight
2. Leaf spot fungus
3. Fusarium wilt. )

A

Crop rotation is the main method of control. Do not follow okra,with es-
pecially bean or peas and visa versa since they are all susceptible to
root-knot nematodes can rotate with cabbage family, beet and carrots.
Fungicides like Dithane can be tried for controlling (2) and (3).

Leaf spot fungus: Circular spots, light green with brown margins on
leaves. Leaves will later become dry and fall.

Fusarium wilt: Ripening (yellowing) of leaves starting from lower
leaves. Stem usually becomes darker in colour as
wood beneath green tissue of stem turns brown. Leawes
ripe, wilt and fall. '

Insects.
Pink Bollworm: pinkish worms boring pods.
Green stinkbug: 3/4" long x k%" green sucking insect, shaped like a

shield, feeds on juice from leaves and fruits.

Both can be controlled by Malathion, Sevin or any
contact and or gut insecticide.

Other pests affecting okra are:-
Corn earworm )

Leaf beetles ) Control same as in beans.
Leaf miners ) See Table 18:9.
Aphid )
Thrips )
Note - Curling of fruits may be due to nutrient deficiency. But some-

times, the small sucking insects form a chester and feed on one

side of the fruit. This cause the fruits to curl and hide the
insects.
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Weed control

Manual, -mechanical and or chemical weeding can be used in okra. The
two chemicals recommendedlare Dacthal and Dymid at the rate of 3/4 1lbs

(360 gm) in 10 galls (40L) water for high volume spraying or about 2%

lbs (l¥% kg) for L. V spraying. These are pre-emergent sprays. Grammo-
xone and round-up (glyphosphate) can be used for post-em.

Reaging.

This is done by cutting the stalk that joins the pods to the stem.
These pods develop quite rapidly, reaching a length of 5 to 6 inches
in less than a week after the petal falls off. Reaping has to be done
every 3 or 4 days when the tips of the pods will snap casily. When
these tips will bend without breaking, the pod is getting mature and
fibrous. :

Yields Av. yield Good yield

to expect. 1 ounce per pod 1% oz (not mature)
30 gm " " " 45 gm '
500 1b per sq. chn. 790 1bs

250 kg per 400 sq. m 350 kg.

T [N
. ne—— -
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20A. THE CUCUMBER FAMILY

The crops which will be dealt with in this section are called cucurbits.
" They all belong to the same family cucurbitaceae or the cucumber fami-

ly .
(20:1)
kropd Other names Uses
. Cucumber Fruits eaten raw, or steamed,
. fresh or puckled.
[ICho-cho 'Clayote, choko, sou-sou Fruits sliced and cooked.
#umpkin )Young fruits can be puckled
) )eaten raw or steamed.
)Mature fruits properly baked
v )or coocked before eating
quash Chinese pumpkin, marrow )
uskmellon |[Cantaloupe .
atermellon |Mellon, Sweet mellon, Inside of mature fruits eaten
Egusi raw. Sweet with nice flavour
seeds roasted after soaking in
i salt water

The nutritional values given below are for 3.5 ozs (100gm) of mature
fruit 4 '
Table (20:2)

Food Value |Cal- |Water |Prot |[Carboh. Fibre. Ica Tron'VitA Wit B Vit C
ories|(ml) |(gm) |(gm) (gm) (mg) (mg)} I.U |(mg) |(mg)
Cucumber 14 96 0.6 [2.0 0.5 0.3 neg- 0.04 |1
Cho-cho n.a |92 0.8 (6.0 0.6 W_1o 0f 0.4 {1ig=-{0.02 {20
Pumpkin n.a |90 1.0 |[8.0. 0.5  |20. o 0.8(350 [0.05 'I5
Watermellon|33 94 0.4 |5.0 i0.1 0 3,30 ;0.02 -

Seasonal Requirement

The members. of the cucumber family are all warm season Crops (60‘tc 85%p

or 160-3000) except for the cho-cho which does best under cooler ccnditions,
not exceeding 75°F (24°C). These crops will do well at almost anytime

of the year that sufficient rainfall or irrigation water ;s around.
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(20:3)
‘Crops & §P1ant Approx wks ' Fruit . Remarks.
varieties idescription to 1lst reap |description
& final | |
Cucumber ! ' i
Ashley Vine branches |7-8 12 Cylindrical . Patches of grey:
near root, Fruits app. 8x2, along lenqgth of;
trail tc length dark green skin fruit, but dif-'
of app. 7 ft with warts bear- fer in size in
(2m) at matu- 'ing small spines different varie-
rity leaves Slighfly pointed ties of cucum-
- and stem bear at blossom end ber. '
‘small spines. !
Hybrid ‘More vigorous |7 10 Fruits app. 8% Resistant to |
Ashley . growth and ' x 2%" (app. 22 Downy mildew..
“{heavier bear= }- 1x. 6om) . . |
er. ' ' |
lGemini Very vigorous (8-9 14-16 | Fruits not tapered|Resistant to
(hybrid) : plant ) (app. 8x2) (app.- *'|scab and toler-'
' 20x5cm) ant to mildew, i
! mosaic, scab and
anthracnose
" ltong green 8-9 . 2-14 |Fruit app. 10"x
2" A Sy
Marketer 8-9 12-14 | Pruit app. 8"x
2" (20x5cm{ o i
Polomar Fruit app. 9"x2% Resistant to
! yﬁ ﬂgg.z 1bs - _.Downy,m11dew
Poinsett Fruit app.7x2_ Tolerant to
le-ch) B many dlseases '
Straight-8 7-8 D2 Frult app. 8x2)  ' '
. qyllndrlcal with ;
i S . S P _xoundad .ends.. . .
odel ) Mostly used Most varieties = (Registant and
>ioneer) for pickling |[6-8 Fo-lz pear fruits abp.‘ 'toIeran‘ to
MR ) |Vinés tend to | = - 6"x2) ' }dlfferent di-
arieties) |be shorter and SRR S 'seases. |
!crop mature ' !’ :
iearlier ‘ ¥

|
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Contd.
‘Colorado) |Generally vi- 8-101 I12=12 Some varieties IREE
‘Palmetto =~ [qorous vines " 71 of cucumber can f
Shamrock frowing up to produce fruits 3Thése 4 varieties
' 10 ft (3m) nearly 12"x3" Esuitable to
5 with wt app. 3 | wide range of
joe— - - “Ibs (1lkkg) climatic con- -
! of fruit is ditions
allowed to grow o ;
for about 3 wks. |
eg. Ashley !
! Palomar — !
iICho-cho ' !
jLocal var- Vines trail Bear for| Pear shgped, If crop is not 3
lieties of [or climb to 3 to 4 ridged, dark cut down after
2 main over 25ft. - imths, green to cream the first yearl
types Mature vines 16-20 Jleach yr.| app. 5"x2%, it will continue
‘-green app. 1’ near Plant with one large growth and bear
flesh root to app. life flat seed. for wall for 2. f
- white 3/8" mostly 3 to 4 |Skin smooth to more years. _ '
flesh Leaves simi- AYrs. very prick- (rerennial crop)
lar to cucum- ly. Wt. ¥ 1lb. ?
ber, app. 6" to 1 1b. (120-
x 4" or 15x 500gm)
10cm) .
Pumpkin !
Cushaw Vines trail Smooth, ridged, | Pumpkins also i
or climb to large green called West Indian!
over 15 ft. fruits with squash or i
Japanese |Mature vines 12-16 [20-26 mottling and "calabazas” :
app. 1' at patches of Pumpkins usually |
root and app. white flatt- are the varieties ;
X' to 5/8 ened heart sh- bearing bicger
throughout ‘ ape with thick fruits, over f
mature leaves corky stalk 5 lbs. :
hairy, app. | (penduncle) = 7] AL fruits have |
10"x14" attaching

o

(25x35cm)

\ fruit to stem

yellow flesh !
when mature. '




pontd.

: Large'yélidwi Size app. 12"

l flowers | to 15"x9 to 12"

i ’ Wt. app. 6 to

- 10 1bs.

e '

Large '
eese &

fickinson Creamy coloured
fruits of differ-
ent shapes.

- Jearted - . ' S
Hubbard Similar to 14 Fruits have thick
above rough skin with

varts colours from
light to green, solid
colour or mottled.

ponnect- ' _

ion field Yellow oblong fruit
flattened at hoth
ends. ’

Pink Ba-

nana Very outstanding

. variety. Takes about
14 to 16 weeks to
maturity, fruits
cylindrical and
nointed (banana
?shaped), approx.'
18"x6" and weighing
about 10 1lbs at ma-

; turity skin (or rind)
very smooth, thin

and pink in colour.

et




=59

*app 6" long.

'Crop Plant Approx. wks |Fruit Remarks
& varieties | description to 1lst reap |description
contd. & final -
SQuash Con
Cocozelle Buston variety Mature fruits |Like cucumber
| does' not haveh 7-8 10-12 |cylindrical fruits reaped
a vine, pro- ‘ app. 12"-15" |before maturity
duce fruits x 3"-4" about stage when
attached to dark green seeds formed but
short stem skin with still soft. eg.
app 6" (app. yellowish 8"x2%.
15 cm) leaves ‘stripes and
similar in whitish green-
shape etc. to ish flesh.
pumpkins, but
have longer ) -
stalks.
jDixie - Bush variety |[6-7 Crook-necked |Dixie is hybrid
shape at stem. develogment and
end, light ‘nhave“many gi%ﬁégr;
yellow rind, and fruit features
whitish flesh |of summer crook-
with sweet neck.
, taste.
Cozelle Bush variety 6-7 8-10 Mature fruits [Hyhrid variety
app 8"x3" developed from
Dark green cocozelle
rind with .
light shapes.
Summer Bush variety | 7-8 Size 9"x3"
crook~-neck 'mature reaped




5Crop & ‘Plant Approx. wks ; Fruit |Remarks
Varieties description to 1st reap |description
Contd. & final
Marrow '
Zucchini) Both bush
A varieties
Butternut Vine grows . Bell-shaped
similar to 10-12 |16 creamish rind
pumpkin app. and yellow
8~10 ft. flesh, sweetisH
or 2k-3m. size app. 1l0x
15" wt. app. 3 |
| ibs or 1.5 kqg.
Table Queen 1~ '{'smaller fruits.
Muskmellon e , N
Hale's best Geher&lly : g Fruits rounded |There are 2 or 3
. |bigger than ! to oval skin |different stories
cucumber, h2-14 16-18| rough netted [of this variety
smaller than light green with different
pumpkin, stemr and white.  |[fruit size and
leaves vines Flesh, yello&, time to maturity
etc. sweet, smaller |
seeds than
pumpkin. Size |
6"x5" (15-12
cm) Wt. 3-4
. 1bs (1%-2kg)
Honey Dew ) |Main difference|15-16 . Rind smooth
[Eaisto ) |in size and 12-14 Edisto is'tolerant
Smiths ) {shape of leaves - or resistant to
Perfect ) mildew and leaf
| spot diseases.
N . ' i
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Contd.
Water-
mellon
Charleston
Gray Vine round, 12-14 ’l6—18i Obldhg fruit, Resistant to
hairy, app. %' tough pale anthracnose and
diam. (1 cm) green skin fusarium wilt.
near root lwith dark
and 3/8" a- green veins.
long most of Flesh red
its lehgthf" and sweet.
Trails for Seeds in rows
app. 10 f¢t. in flesh.
Leaves app. Size app. 24"
6" long x12 wt. app.
(15cm) light 15 to 25 1bs.
green and
hairy.
Blackstone | Similar to 12-14 Round to Oval
above. fruit, dark
green rind.
Wt. 20 to 30
lbs. or app.
1 10-15 kqg.
Other
varieties.
Congo =~ Oblong shape, dark green skin, bigger fruits than Charleston
Gray.
Graybelle - Seedless and seeded varieties,oval to oblong, grey rind.

Blue Ribbon-

Fruit have distinct dark green alternating with light green
stripes, long cylindrical, weight average.

Sugar-baby - Fruits small rounded with dark green skin.
(app. 10-11 weeks) fruits about 7 to 10 1bs or 3.5 to 5 kg.

Dixie Queen)

Florida Giant)

(or Black Diamond)
etc.

Jubilee )
Tom Watson )

Early maturity

Differences in fruit colour, size, days to harvesting




Note
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All cucurbits bear male and female flowers on the same stem and

" cross-pollination occurs between different plants. Single

plant in back-yard garden will recduce space occupied by these
crops, but poor bearing can be expected from less than 3 or more
plants.
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The growth habit of the different cucurbits follow basically the same
pattern except for the bush varieties, which happen to be mainly a few
squashes. The habit of cucumber will be used to illustrate the pattern
of growth of the vine crops.

(20:4) Growing hahit of cucumber (Polomar)

Time from | App. length* |app. length Crop Description
P;anting: of stem added , .
2 wks. an 4 ins. Emergence 4 to-7 days (other
(10 cm) (10 cm) cucurbits take up to app. 12 da-
ys) Seeding bear 4 to 6 tirue
leaves. ' -
4 wks. 9"-12" A About 10 true leaves, with stem
(22-39cm) (18cm) approx. %' diam. Branching
may occur near to root, vine !
having 2 to 5 branches on each |
. plant trailing just beginniqgf
|6 wks 4 to 5 ft 3kft (NPQ} Flant trailing, flowering and
(1.2-1.5) (1 m) ' " | early fruiting. Fruits from 1'
to 3" long, but few may ke ready
for reaping 7"x2' (All cucurbit
crops bear yellow flowers with
5x3' of pumpkin to 3/4x) of
mellons) '
8" 5k-6kft 2kft Reaping commenced from 7th week.
(1.6-2m) (75cm) Fruits average % to 1 1b
(%-% kg) . Flowering continues
10 wks 6k-7ft 9" | Reaping should be at peak with
(2m-2.1m) (22cm) fruits growing app. 6 ine (15cm)
: | within a week from fall of petals
12" 7 ft e - | Crop dying down. Leaves rzaping |
(2.1m) : ! then wilt. :

* Measurement of stem from the root to the tip of the terminal bud for
3 longest vines on each plant. The longest vines may grow up tc
about 10 ft (3 metres) at maturity.
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Crop pH revuirement

(1) Cucumber )

Pumpkin ) Acid to neutral soils
Squash pH 5.5 to 7.0

(2) Che-cho ) Very Acid to neutral éoils
Watermellon) pH 5.0 to 7.0

(3) Muskmellon) Acid to Alkaline

pH 6.0 to 8.0

See beans for correcting soil pH to drow crops (1) and (2) and okra
for growina muskmellon.

Applying organic manure.

Apply up to 1 ton per sq. chn or 1000 kg. per 400 sq. m. throughout
the year. The manure would have to be added before each crop is plant-
ed since training of vines, if not grown on stakes, will create dif-
ficulties. The amount of manure applied before each planting will
depend on vhat is available, but if this is not a problem, the same
amount (eg 10 hbs per sq. chn before each crop).

Fertilizer and plant populations

General recommendations are:-

Cucumber

Plant population approx. 1500 pl. per sq. chn at pl. distant 36"x
12" (2 seeds at 36 x 24") (OR pl. pop" apnrox. 1000 pl. per 400 .
sg. m at pl. dist. 90x30 cm (2 seeds at 90 x 60 cm)

Fertilizer grade approx NPK/12-12-16 at approx 40 1lbs per sq. chn
or approx 20 kg per 400 sq. metre. Apply 1/3 at planting and

2/3 in the S5th week. -
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P1l. popn approx. 200 pl./sq. chn at pl. dist. 60" x 36" or 1.5 x 1 m
OR . ; .. . e
Fertilizer grade approx MPK/12-12-12- at 60 1bs / sq. chn or 30 kg/
400 sq. m each Apply 10 1lbs fertilizer (5 kgm) every 2 months.

Muskmellon and watermellon

Pl. pop"” approx 1000 pl. per sq. chn at 36" x 18 (2 seeds at 36"x36")

OR pop"” approx. 1000 pl. per 470 sq. m. at 1 m’x'%”ﬁ (seeds at 1 x 1lm).

Fertilizer grade approx. NPK/12-12-16 at 50 lbs / sq. chn or 25 kg/

400 sg. m. Apply 1/3 at planting and 2/3 about 6 weeks, around the time
that trailing begins. Although mellons and pumpkins are medium duration
crops, cne has to make only 2 applications sinbe fertilizer application

after trailing begins can damage vines.

Sguash

Pl. popn approx 1000 pl. / sq. chn at pl. diét. 36"x18" or popn about
1000 pl 409 sg. m at 1 x% metre. Fertilizer grade approx. 8-12-12 at
40 1lbs per sq. chn or 20 1lbs / 40C sg. m.

nggkin

Pl. popn approx 550 pl. / sq. chn at pl. dist 48 x 24 or 2 seceds at
48x48. Fertilizer grade approx. NPK/16-16-16 at 607 lbs per sq. chn.

See Appendix .

Table 12:3) for different population levels, (10:10) for crop NPK re-
quirement and (10:13b) for suggested rates and (1J3:13a) for adjusting
grades.

Method of applying fertilizer

With cucurbits broadcasting of fertilizers should be avoided, - The
- fertilizer should be spread as a circular band ahout 6 inches around
the hole or the root after the crop is planted. It is good if about
a quarter of this amount is put in the.holes but the fertilizer 'should
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‘be coverec with soil to avoid the seed or young roots touching the
material kafore it is dissolved. Because the plants are so widely
planted, the fertilizer is not best usecd by the plant when scattered
over the field.

3uying seeds and planting

Cucumber 1as large seeds size approx % x 1/8".8eeds are flat,smooth and;
creamish colour, roundish at one end and pointed at the ‘eye' Approx.
‘no.of seeds; : 1000 per oz. '

The quantity of good seeds (% G 7 80) needed for 1500 plants per sq.
chn, approx 1% 1lbs or 700 gm / 400 sq. m Seeds planted about 1% inch
deep (4cm) on banks, in furrows or in hills depending on soil and water
conditions.

Cho-cho is grown mainly by planting a sprouting fruit. A big seed

is borne in each mature fruit, which if put in a damp cool place or
covared for about a month, will send out a small shoot and roots.

The fruit can be planted with the large end tilted downwards. 2 to

3" of soi! should be used to cover the fruit depending on how much
water the soil can hold. Since the crop does best under cool conditions,
special care should be taken to plant the seed and avoid rotting.

PumEkin an¢ squash have larger seeds than cucumber. These seceds
are similar in colour and shape, but not as smooth Seed size approx.
3/8"x%' Approx 100 seeds per oz for pumpkin and about 300 for squash.
Plant on beds, or in hills (About % to ¥% 1lb seeds per sq. chn reqgd.)
Where a smzll plot of say, less than 1 acre or with seeds which are
less ‘than ¢0% viable, plant 3 seeds per hole and thin down to the

2 most vigcrous seedlings if necessary. This applies to all cucur-
bits except the chayote.

Melons. Sceds of watermellon and muskmellon are about the same size or
a little smaller than pumpkin seeds. Most are dark brown mottled with
black, cresmish or some mixture of cream and dark brown in parts.

No. of seeds approx 250 per oz or 80 per gm. Amt. required for plant-
ing 1 sq. chain approx 6 ozs (180gm/400 sg. m)
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Seeds should be planted in furrow under dryer soil conditions and in
holes on beds or in hills under wet soil and rainy weather conditicns.

Remember that for most crops, except for hybrid.varieties,it is quite
safe to take seeds from- healthy ripe frults, treat them with a mixture
of insecticides and fung1C1de, and dry them for planting. »L

Land preparation, drainage and irrigation.

These are done basically the seme as in other vegetable crops dealt
with before. Flood irrigation creates special difficulties after the
crop begins to trail. Vines block the furrows and may make the flow
cf water to certain parts of‘ghe'field impossible. Also, diseases can
be spread more easily by the water than in the case of erect crops.

Drainage has. to be very good slnce poor drainage will encourage rott--
ing of frults which lay on the ground.

Remember that sticks and or wire will have to be used to make a trellis
if the crop is noéﬁbe_grﬁwﬁ on the ground. Cho-cho especially needs
this. The main advantage of 'a trellis is that because the fruits are
not resting on the ground, there tends to be less problem with fruit
rots. It also allows sunlight to reach the leaves of. the plants more
effectively. Fruits also tend to hang down and are casily reaped where
square or round wire is used to make the trellis like a shed with the
wire on top. 1If small wires,like 6"x6 ins square mesh is used, the
leaves will trap the fruits on top. But where the holes in the wire
is big enough, 1 to 2 ft (30-60cm). across, fruits will hang down ané
be easily reaped. | |

Wood and bamboo can also be used to make this kind of trellis. These
materials are less expensive than w1re, but rot before the end of the
crop life . ‘



Nutriemt deficiency g-GB-

It is best to. read -over the 31gns of nutrient hunger and suggested
_treatments given for .beans.

R
RS

Nutrient deficiency generally cause reduced growih and bearing. An
element like phosphorous can cause all kinds of distortion in size
and shape of fruits when it is in short supply. Fruits of cgéumber
become short, pointed at one or both ends, twisted or curled when
affected by these deficiencies.

- . Blossom~end rot is ﬁ'dreadful disease affecting mainly watermellon
.(and tomato) and is caused to a large extent from calcium deficiency.
It is very difficult to control once observed affecting a crop, but
‘dan.be applied to reduce it in later crops. This disease usually re-
duce yields by 25 to 75%.

Symptoms -~ The blossom end of the fruit becomes pointed. It then be-
come soft and starts rotting until a large part or the entire fruit
becomes a black mass.

Control - (1) Avoid planting melon on very acid soils where drainage
is poor, and water likely to be limited at any stage
of the crop.

(2) Use tolerant and resistant varieties.

(3) Add agricultural liméstone‘(CaCO3) if liming is
needed.

(4) Use about 1 1lbs (2kg) of calcium chloride mixed in
100 gallons (app. 400 litres) of water best before
or at the first sign of the disease.

(5) Make sure that the crop gets a regular supply of
water for the entire crop, but particularly at
flowering and early fruiting.

These are very important since the disease is caused by the plant not
being able to absorb enough Ca. It may be present in thé soil but if
water is not available, the plants just cant absorb the element.
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Disease and pest control

(20:5) . )
Diseases Symptoms and control
Anthrocnose Similar to beans.
Damping-off - See Table 18:§
Mosaic '

ilt Similar to corn.

Blossom-end rot

See nutrient deficiency

Insects

)
stripes feeding on foliage ) Contrcl
) with rost
[Melonworm Pale green caterpillars with ) effectii
white stripesJapprox; 1 inch ) control/gut
long feed on .foliage and fruits. ) insecticide
' , _ eg..-Scvin,
Pickleworm Creamish to pale green worms ) malathion
with black spots bore into flowers )
and fruits.
Squash bug Stink .bugs, shield-shaped and )
brownish, suck plénts.
HOther pests : Like leaf-beetles, aphids, cutworms leaf miners
: crickets and grasshoppers attack crops See
| Beans (Table 18:9).

[Cucumber beetle

Small black beetles with yellow

Weed control.

Most of the weeding in cucumbers have to be' done before the crop starts

trailing.

Some amount of hand weeding can be done later, but this:

takes a lot of time to avoid damage to vines, flowers and fruits.
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Contact weedicides like grammoxone, Reglone and Glyphosate can be used
before trailing, but they must not be sprayed on the crop.

Pre-em. weedicides, Dacthal and Dymid mixture at the rate of 2 ozs
per gallon (60gm in 4 litres) Alanap can also be used at about k%
pint in 5 gallons or % 1. in 20 litres of water. Remember that it is
best to follow the manufacturers recommendation for mixing and using
all agricultural chemicals.

Mulching

This helps the quality of cucurbit fruits-a lot. See comments under
beans.

ReaEing

Fruits like cucumber which are reaped before they are mature, are har-
vested mainly according to size and appearance. But for Cucurbits
reaped when fruits are mature, the following feature may be helpful
to determine ripeness.

1. Size and appearance of fruits. These have been dealt with for
different varieties. This is related to the length of time the
crop and fruits are supposed to take to mature.

2. Ripe fruits give a muffled sound when the back of a finger is used
to thump or knock the fruit. Before they are rine, they give a
louder hollowish sound.

3. - Finally, check the tendril (or"cork-skréw") where the fruit stalk
(peduncle) is attached to the stem. If it is dry, the fruit is
usually ripe. '

Great care should be taken in removing fruits from the field whether
using box, wheel-burrow or tractor trailer. They should be carefully
handled since if they drop damage will be done, the fruit might be-
come useless.
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All éﬁcurbits are fairly perishable. They can be stored for up to a
week under cocl conditions. Longer storage require refrigriation.
Mature pumpkin and squash will store for the longest period of up to
a month under cool conditions without refrigeration.

Yields to expect

Crop Average yield , Good yield
Cucumber 290 1lbs per sqg. chn - 1290 1bs |
(400 kg per 400 sgq. m - 600 kg)
Melons 1000 1bs per sq. chn - 1590 1bs
(500 kg - 759 kg)
Pumpkin 1150 1bs per sg. chn - 1700 }bs
(559 kg - 8590 kg)
Squash 900 1bs per sq. chn - 1300 1bs

Keep records and notes of important observations production, prices,
expenses, propt. etc.



ZOBO

.72~

THE TOMATO FAMILY

In this section we will deal with the members of the tomato family
which produce fruits used as vecetables. V¢ should bear in mind

that the flesh potafo is also a member of this family, but will bc dis-
cussed later under root vegetables. The crops belong to the family

Solanaceae and are often called the Solans

(20:6)

Crops : Other names Uses
Tomato Salad 'Fruits eaten raw or cooked in soup,
meat etc.
Egg-plant | Garden-egg, Abergine| Young and mature fruits cooked and :
Melongene, Brinjal - eaten in various dishes |
Pepper Eaten raw or cooked as seasoning for
meat, other vegetables, soups etc.

1
—

Nutritional values for 3% ozs (approx. 100 gms) are given below.

(Table 2C: 7)
T

| z i i i |

Crops & Food | Cal- | Water | Prot. | Carboh |Fibre|{Ca |Iron |VitA ([VitB Vﬁﬁ
Values ories| (ml) (gm) (gm) (gm) {(mg){ mg |I.U |ma mgﬂ
Tomato app. app. !

20 94 1l 4 0.6 5 0.4 |550 |0.9%6 |25
Egg plant app.

240 93 1.0 4 1 10 |1 ne- [0.05 115

glig

Sweet pepper |app. app. | app:

30 90 2.0

G 1 29 |1 500 l0.06 {100

|
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Seasonal requirements

The solans are all warm season crops dcing best hetween 70° and 80°F
(21°-27%¢) although pepper. nlthough pepper and tomato can do just

as well even down to 65°F (18°c). This condition requires the strick-
est disease control since damp conditions whether from rain, fog etc,
tend to encourage more disease problems with these crops.

In rainy seasons, apart from diseases, the fruits of these crops es-
pecially, tomato hardly ripes, while in temperatures above the 80's
°F, suffer from reduce yields due to poor flowering,



Selecting varieties

Tomato varieties fall into 3 main groups.
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These are:-

Tall plants, reaching 4 to 7 ft (1% - 2m) at maturity most var-

l, -
ieties producing large fruits, /7 2 x 2 ins (5 x 5 cm).
2. - Short or dwarf plants, growing to as much as 2k ft (75 cm) at
‘maturity. Most varieties produce small fruits 4'2 x 1" (5x2%cm),
3. = Medium size plants reaching 2% to 4 ft. at maturity, most varie-
ties produce small fruits or medium size fruits app. 2"x1"-2"
(201:8)
Crops & |Plant Approx. wks |Fruit Remarks
description to 1st reap |description
& final.
Tomato
Manalucie |Tall plants, 12-4 [16-18 |3 to 5 fruits :
grass to about per bunch large| Both varieties
5 ft. hairing globe shape resistant tc
stem app. 3/4 fruits app. fusarium wilt
(app. lkcm) 3"x3" (7x7cm) leaf spot and
near root, and green change tolerant to ear-
. to yellow then | ly blight,
red when ripe. |blossom and rot
Smooth skin, and some nemato-
slightly des.
pegged appecar-
ance, red flesh
anapal Throughout most |11-12 16 Manapal produce|More than(l)one
of its length. slightly small-| variety.
Leaf green size er and earlier
app. 6"x4" made fruits.
up of about 5 }
ileaflets. ' s




(20:8 contd.)

lAce (vars.) |[Tall plants 11-12 15
Marion LI 11-13] )
iMarglobe *
Ox-heart " 12-15 Oxheart fruit
Homestead "~ | " heart shaped, up
(vars) to app. 4"x3" -
Pearson " Fruits globe
' shaped but
slightly flattened
Ponderosa " 12-13 Fairly resistant
to fruit
crocking.
Roma Dwarf plant lo-10 [12-14 Small, red plum Resistant to
Red top grows to a- shape fruit fusarium
bout 2 ft. app. 2"x1" wilt.
[Anahu stem, leaf, |
root etc.
similar to
manalucie
Amataur Other varieties
Tecumish) Dwarf range from
VF (vars) orange to red
when ripe.
Floradel Medium height {10-12 [14-16 Globe shaped, Resistant to
» grow to a- medium size wilt.,
bout 3 ft. fruits app.
Stem,/leaf, etec. 2"x2". About
similar to 5 fruits per
manalucie i bunch.
Heinz (vars) {Medium size |
San Marz ) -
ano ) |Varieties
'Supermarket) ' i !
fUrbana i | i %

The time to first harvest is from direct planting.

the crop may be 2 to 4 weeks later.

With transplanting,
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13m

Crop & - "|Plant Approx wks Fruit. Remarks
Varieties description lto 1st reap description
& final
Garden-egg _
lack beauty |Woody, erect 11-13 |6to* 6 mths for
plant grows 12 mths one reaping,
to ht app. 3 for 12 months for
ft. Stem app. all 2 reapings
1 inch near
root and leaves
app. 6"x5 (app.
Long Purple 15x12cm) mature (10-12 Long fruit |Some varietie
. surfaces pow- vars. can |a little ‘ear-
fLong Black dery. Main root reach 9"~ [lier
/ 12 ins (30cm) 12"x3"-5"
ng green app. (23-39
Long white Similar to above x7-13cm)
Round purple except some Fruits smoo%h
Rosita differences in ’ skih_co-
plant height lour accor-
[Puerto Rican ding to
Beauty name, flesh
hatale whitish esistant to
. - Av., wt. app. acterial
Fopek %-3/4 1b. ilt.
‘Rosita-
ninkish lo-
ng fruits. —
Florida mkt. Plant ht. app. 12-15
14 -££. or -
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Contd.
{Sweet pepper ‘
lcalifornia* Plants grow 2-14 |4 mths |Large fruits |Most of these
lwonder (Vars) erect to 2-3 - - tapp. 3"=4"x |varieties are
- ft. 2"=-3" (Av. resistant to
Yolo Wonder* Stem appk”, 8x5cm) wWt. tbbacco mos-
(vars) and leaves 4-6 ozs. jaic. i
app. 4"x3" Divided in-
(app. 10x7cm) to 4 pobes Most fruits
dark green (C.Wonder) green at
,» smooth and 3 or maturity
4 pobés or -|and red when
Florida giant segments ripe;
(Yole) smoo-
th green
skin, hollow
segments
bearing seeés
inside.
All-big 10-12 gmths Approx 5"x3"
Cubanella 10-12 fixmths |Approx 5"x2"
Chato more pointed
Large Bell at blossom end.
Hot pepper
Scotch Bonnett | Plants erect, [10-12 [L,2or* |Small fruits JCrop can be
Chilli (vars) grow about 3 B yrs 1-2%x1"=-1%" kept for 1 to
Cayene ft. in first Many lobed, 3 years de-
Casabella year, up to thinner wall |pending on

Hungarian Wax

Jalapeno

5 ft in 2nd
or 3rd year
More branchin
and smaller
leaves than
sweet peppers

than sweet
pepners
Fruits green
when mature
ripen white,
yellow,
purple or
red accord-

yield over
period.

i
i

iing to variety
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Some varieties of Cayene, Chilli and Hungarian Wax have much longer
fruits than say, Scotch Bonnett. Sizés usually 4 to 5 inches (19 to
15 cm) long and-1-to-l% across (3 to 5 cm) at its widest point.

Growth -habit

The growth habits of the members of this family are not quite as close
to each other as the Chcﬁrbits. Most varieties of peppers and garccn
egg tend to come into bearing by around 3 nmonths, they may produce two
crops for the year foi 2 or even 3 years depending on how the crop is
maintained, climate etc.

On the other hand, tomato usually bears for one season and after 6
months at most, the crop is over.

The growing habit of Manalucie, will be dsed to show the pattern of most
medium and tall varieties.
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(20:9) Growth habit of Manalucie tomato

Time from |[App. ht. Ht. Crop description

qg}_;mting of stem added

2 wks 4 ins 4~ Emergence - 5 to 12 days. (Same for

(10cm) garden-egg,but more for peppers)
Slender seeding with 4 to € true leaves|

a" 6-8ins 3" Plants ready for transplant at about

(7cm) end of 4th week. 4 to 6 well developed
leaves, sfem app. % inch, main root
app. 2% ins deepn. '
6" 12-15 6" Plants tend to "lie down", weak sSuccu~-
(15cm) lent stems cannot bear up foliage.
Flowering,app.IZS% of plants. ‘'
8 16-20 6 Flowering app. 100% plants, small
(15cm) yellow flowers anp. %®x3/4% diam.
E (Peppers about!same, but garden-egg
have mostly'big (l"xlk“) purplish i
flowers) . Fruiting app. 80% of plants.

10 24-30 8" Fruits in clusters, 2 to 5 each. Siée

| (20cm) app. 2"~ 3"x18-2%’. Stem app. % - 3/4"
diam. kush follage.

12 33"-36" g" Fruits globe shaped app. 3"x3". Wt.

’ (20cm) 6-8 ozs. Crop ready for first reap.
Fruits yellowish to red.
14-18 48"-60" 12-24" Flowering and reaping continues. Be-
(30-690cm) tween 18-20 weeks most tomato plants

! " ! begin to die back. :

Note 1. Dwarf tomato fall off in bearing and die~-back 12-14 weeks,
sweet peppers about 5-6 months, while other peppers and
garden-egg can bear fqr'l to 3 or more seasons.

2, Under conditions of rich soil and adequate moisture, some

varieties of tomato may produce 2 crops. The plants may

start flowering again before reaping of one crop complete

or branches near to the root produce a second set of flowers

and fruits.
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Crop pH needs

These Solans do best on acid to neutral soils (app. pH 5.5 to 7.0).
For correcting soil reaction the farmer has to apply similar methcds
to that required for beans.

Adding organic manures. -~ Up to 1 ton per sq. chn. throughout thé year
for all crops.

Fertilizer and plant Qopulations

Tomato Pl. popn app. 1400 pl. / sq. chn or 1400/400 sq. metre

pl. distant app. 39" x 15" (75x38 cm)
Only 1 plant should be grown in each hole, direct or transplantinag.
It is best to grow only one plant per hole for most heavy feeders and
crops grown from transplants. The population of dwarf plants can ke
increased by 10% above that of tall plants for the first crop. The
grower can then try to step up his population of dwarf or tall plants

by another 5% in the next crop, and depending on this performance

he should decide whether to go up by 5% in a later crop. Populations
of dwarf plants should not exceed the population of the tall varieties,
by more than 25% using same fertilizer grade, rates etc. Over this
level, problems that go with over crowding usually start tb show up.
with nearly all vegetables. ‘

General fertilizer recommendations for tomato:f

Tomato is a heavy feeder, its nutrient necds are high.

Fertilizer grade approx NPK/16-16-16

@ rate of 60 1lbs per sq. chn (30kg/400 sg. m) Use about 20% less Ior
dwarf varieties. Suggested fertilizer rates and plant populations
and different soil nutrient levels.



-8]-

Population

Low popn app. 1000

Med popn’apﬁ.-l400'

High popn app.2000

Pl. distance --s|app. 36"x18" (90x 30"x15" (25x38 cm) | 27"x12" (68x30)
' 45cm)
)low soil {80 1lbs (40 kg) 90 1lbs (45kq) 1001bs (50kg)
Rates ) NPK
for ) Med soil
NPK 50 1bs (25 kq) 60 1bs (30 kq) 70 * (35 kgq)
)High
soil NPK '40 ™ (20 kg 50 " (25 kq) 60 " (30 kq)

Notice that if tomato or other heavy feeders are not selling for a high
" price, it is not as profitable to produce it on poor soils since the

fertilizer needs are so great and costly.

1 hb per sq chn.

(501bs/400 sg. m) on poor soil.

A crop can take as much as

The same 16-16~-16 fertilizer can be used on different soils, but ad-

justing the % of N, P or K according to the amount of each in the soil,

may give better

The fertilizer should be applied by broadcasting or better yet,

results.

(See Table 18:6 under beans)

by

spreading it along the furrow or around the holes whether direct planting

or transplanting of seedling will be done.

Most varieties of tomato

are of medium duration, since reaping is cdmpleted within 4 months.
On clay and loam soils, 3 applications should be made as follows:-

% of total rate at planting or transplant
% of total rate at about 6 weeks or when flowering begins
% of total rate at about 12 weeks.

On sandy soils, 4 applications should be done.

of the total amount at about 3-4 weeks apart.
OR approx. 1/5 at planting, 1/5 at 3-4 weeks, 2/5 at 6 - 8 weeks and
1/5 at about 12 weeks.

Dwarf vars. should get 2 applications

flowering on cla
at planting, 4th

y and loams.
. and 8th week.

These can be a quarter

1/3 at planting and 2/3 at
They should get 3 applications

Yoy 30 K
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Fertil:i:z:r and plant populations

i—-Garden lg,and hot pepper

Plant population approx 1200 pl. per sq. chn @ pl. dist, 30"x18"
(only Y nlant per hole) _OR app. 1200 pl:. per. 490 sq. m at dist. 75

3x45 cm

Pertilizer grade app. NPK/12-16-12 @ app. 59 lbs per sq. chn_in €

 months. Apply 10 1bs fertilizer (5 kg) every month.

————teaa

-Sweet n<pper

“Plant population approx. 2800 pl. /sq. chn @ pi dist 247 'x10 (on. .y
1 plant per hole). Fertilizer grade NPK 8-20-8 @ 30 1lbs per sq. chn

" in 6 months. Appllcatlon same as dwarf varletxes of tomato.

Nutrient hunger

The signs of these conditions and how to deal with them are éimilar to
beans. See Table 18:8. - ‘ g

Buying c2eds and planting

These 3 Solans have sméll seéds size approx~1/8“kl/8". Seeds arc flat,
light brownish, have a flattened globe shape and smooth except fo::
tomato which is slightly hairy and lighter in weight.

Tomato

Approx r.o. of seeds 11,000 per oz or 11,000 per 30 gm, abprox £9¢d{gm
Quantit of good seeds (% Germination 7 75 ) approx 1/3 oz per sc.. chn
or 10 ¢m/400 sg. m.

Garden cgg

Approx no. of seeds 6,000 per oz or 200 per gm .
Quantluy of good seeds (7 ‘60 % G) approx 3/4 oz per sq. chn. or 2J
gm per 400 sq,'m.
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Pegger

 Approx. no. ef_seeds: 1500 or 150 per gm. )
Amount of good seeds (/ 55% G ) approx lk% oz per sq. chn. or 45 gm. per
‘400 8q. m.

Seeds can be planted directly in the field at not more~than about 1 inch
deep (7 2 cm) where rainfall or irrigation provides enough moisture,

and weeds etc will not be too much problem. Otherwise, the seeds are

to be sown in a nursery, in shallow furrows about 6 ins (or 15 cm)
apart, watered every day till emergence and =2very 2 days after for

3 to 4 weeks. Seedllngs should be transplanted when they have about

4 to 6 developed leaves and between 4 to 6 ins (10-15 cm) tall. They
should be 4 to 6 weeks old. S

Note that seeds can be planted in peat pots and then planted in these
pots in the ground. This is more expensive than sowing the seeds on the
beds in the nursery. .

With direct plantihg, a seed planter is best for theee small segeds which
have to be planted dt over 6 ins (15 cms) apart in the row. The prac-
tice of mixing the seeds with sand is not recommended hire and is

best used with crops, eg. root crops which'ere planted about 2 or 3
inches apart. If this method is used for the Solans or crops planted

so far apart, much of the seeds will be wasted as they_gre most likely
to be spaced too closely. However, if these.séédlings”ean be trans-
planted elsewhere, the method might be tried; But, if the grower does
not have a seed'planter,hit is best to sow in nursery and then trans-
plant these crops. .

Seedllngs should be planted 2 to 3 inches’ deep, with deeper plantlng
under dryer condltlons.

Land prepération N | | o . e

Y

Preparing the land irrigation and drainage'arérbasically the same
for most vegetables.
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These crops are not as hardy as beans and are deep feeders. The root
of the tall varieties of tomato may grow to more than 4 ft. (about

13 m) This is also true for garden egg and peppers growing for 2 or
more seasons. The dwarf vars ar.d sweet peppers have shallower root
systems of about 3 ft. deep (1 rmetre).

The very deep feeders like tomato have to get sufficient water almost
every 5 days to properly wet the top 1 foot of the soil (near to
field capacity) After flowering, the top 2 feet should be wet by rain
or irrigation/3889§ 10 days. This is more water than requifed by any
vegetable crop we have discussed before.

The crops with the shallower systems need water from rain and or
irrigation at least once per week, and this should wet the +op 1 foot

(30 cm) to field capacity.

Pruning and staking

Tomato is one of the few crops that vegetable growers practise to prune.
For many farmers, it is a tradit on more than anything else. Pruning
is done on medium and tall varie‘ies, by cutting side branches as they
appear, leaving only 1 or 2 main branches.

In some varieties, this practice may produce longer and more uniform
fruits. But in most tomato crop:, this practice does not cause increase
in overall yields and in fact, mey cause a reduction in yields. 1In
addition, under damp conditions c: in areas uvhere diseases are

serious, pruning may encourage certain diseases.

Staking of tomatoes are done as soon as the crop is welliestabliShéd

6 to 7 weeks and before it begins to flower. Thé stakes or other forms
of support prevents the fruits from resting on the ground where they
will more easily suffer fruit rot on wet soils or sun-burning and crack-
ing on dry hot soil. Where mulching is done, this job is not needed
and dwarf varieties are seldom staked. Like most othexr practices, the
farmer has to sum up the costs in output and money  of staking and
pruning against the benefits to decide on whether or not these are
needed. I
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oy

In staking, do not tie the plants directly tﬁffﬁéﬁsfakestince-this
will cause bruising of the stem as the wind blows. Disease may -in-
fect'the,damaged portion of the plant. The cord to the plant loose-
ly and then tie the other end to the stake. Cord or wire can be used
to make a trellis whirls can serve as a substitute for the stakes es-
pecially where stakes are limited. L '

Mhlching can improve the yields and quality of tomato fruits consider=-

. ably. Where mulch is used, there is absolutely no need for staking

or making a trellis. See further notes under beans.

Disease and pest control

Tomato is attacked more seriously by a larger number of disease in-

. sects and nematodes than any other vegetablg_crop. The other members

of the family are also affected by most of these same diseases and pests

(20:11)
b;sé;;esv . Symptoms and control .
thacnose ) |'Similar to beans
ruit rot ) |See Table 18:9
ieaf'spot ) '
. hbsaic Mosaic sometimes does not affect the plant seriously,
but has dread gffect on fruits. The fruits may be
' smaller, having tough portions which appear yellowishl
while rest of fruit is red ripe.
The stink-bug is the main carrier of this disease
and controlling this insect, crop rotation, planting
resistant varieties are'the main ways of combatting
this disease. ' )
{Scab - Parts of fruits appear rough, corky egpgqialiy in
oo garden-egg. Plant resistant vars.
jBlack scarf Portions of stem turn brown then black. Branches die-
back produce many side-branches. Leaves start to
droop, then start decaying on the plant. Rotate crops
Blossom end rot) !Similar to watermellon
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‘Contd.
Diseases

Symptoms and control

.weekly intervals at most.

Spraying for control of disecases is best started
in. the nursery. Apply fungicides at weekly or 2/

Pests

Hornworm

Pinworm

Other pests are:

-and fruits The larva hatch rrom €9gs lald on

Leaf miner, Aphids, Crickets, Bcetles )Similar to Beams, and corn.
Corn Earworm-(tomato only affected )

Mematodes.

Big green caterpillars, arow to 3 ins long x % in
(app. 7x1 cm), with small pointed and curved strug
ture resembling horn on forehead. Very destruc-
tive especially to young stems and leaves.
Control by hand-picking and’' sprayina _with gut/
contact insecticide eg. Sevin, Removing crop
remains after harvesting from field or ‘ploughing
under these remains,help control this pest, very
helpful for all pests and ‘digeases.

Very small worms app. %'xl/lﬁ“'attacking Ieaves

leaves by a small grey moth.l Caterplllars feed
between lcaf surface like leaf-mlners, when young.,
Later they feed on the flowexs,!tie up the leaves
with a qumy stuff, and tunndl into fruits leaving
a small pin-hole on the surface.

Control with phosphil, Dipterex or Lannate. Follov
manufactures instruction éspécially with Lannate
which is very toxic.

) f

—— .. - -



-87-

Weed control - Similar to okra. For unstaked tomatoes, weeding should
be completed before the plants start to spread and flower, since wcecd-
ing is difficult and damaging then.

Harvesting

Most varieties of the solans will be ready*for reaping within 5 mc:::hs
and continue bearing for another 2 or 3 months. Fot pepper and gaiden=
egg will produce several crops. Details for Adifferent varieties have
been mentioned before. All of these crops are reaped when their'f*uits
are mature and just beginning to ripe* or when ripe. o

Generally, the fruits of tomato apart from their sizes, will now appear
full changing colour from green to yéilowish to red when ripe. This is
also true for most varieties oprepﬁér; Reaping usually done 2 to 3
times each week depending on how crop is bearing. Garden-egg is rcaped
mainly according to its size and appearance.

Yields to expect

Crop Average yield ' Good yield
.Tomato (large vars) 1000 1bs per sg. chn - 1500 1bs
OR 500 kg per 400 sq. m - 750 kg
Peppers (large vars) 400 1bs per sq. chn - 500 1lbs
' OR 200 kg ’ : 250 kg
Garden egg . - 800 1bs per sq. chn. - 1000 1bs
. 400 kg . 500 kg.

iy

* The term, "fruit turn” -is used in Jamaica to describe this condi-ion.
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. ROOTS AND TUBER VEGETABLES

L ]
.o

;. . - ,‘.'. “ .
Chapter 21

In chapter 21 and 22 we will discuss the root vegetahles. (See not.
under Table 18:1) These crops will not be discussed in so much details
. as with the fruit crops, since much of the general practices are done
in almost ghe same way. It is advisable for the student.to‘rend and
become familiar with the growing of atrleaat one of the beans and corn:
- to fully understand the backgtbund to much of the information which wiﬂ
" be giveh for these root crops and later the_le&fy,vegetablé crops.

Common names: ~ . . .-Beetroot, garden beet
Family: Chenopodiaceae
USES - Beet or beetroot as it is sometimes called is grown mainly for

its swollen root. This can be cooked and used as a vegetable. It
can also be grated and the juice sweetened into a tasty drink. The
portion above the ground (top) can be cooked and eaten.

~

(21:1
Food value [Wt. lcal  |prot |Ca [tron |vit A Vit B |Vit C| Vit G
lories (gm) |(mgs){(mgs) [(I.U) {(mgs) |(mgs) | (mcTs)

Beet leaf |3.50z. ! .53 2.0 |95 |3.3 lcood |Good | 18 | 0.63
(steamed) | (100gm) ‘ c

Seasonal needs - Beet is a cool season crop that will give the best
yields when grown at temperatures of 60° -~ 80°F. (16° - 27°%) The
grower should try to avoid growing the crop more than 5°F outside the
range as this will reduce yields markely. The crop does best in thc
cool hilly areas throughout most of the year and on the lowlands during

the cooler months from October to March.



Soil requirements

- All root crops does best on the rich lighter soils

where drainage is adequate. Poor drainage usually cause much.loss from
root rot. Reaping of the crop is alsc more difficult on the heaVigr

soils.

»

Selecting varieties

- d

\

(21:2)
Variety |Plant descrip~ |Approx wks |Root* Remarks
tion to lst reap |description
& final
Asgrow wonder|Tops grow to . |[8-9 |12-14 |Root has semi- !|Most. varicties
about 15 ins globe (round of beet are
(38cm) from to global : ~{reaped- accord-
ground to shapce when ing to age
- {ibrown.leaves - mature 2"x1lk%- -l& size ie. 2-
| green app. .:t6‘3"k21n3. Ttapp. 6hcm) ij
15"x3" or .- PR in size-
38x8cm - - -
Crosby Egypt- - - -} .-
ian -
Detroit dark -
Red Tops grow to Root has shape
tht.- of about - |5-10{12-1C |of a globe-and | - - -
12 ins. leav- ' |dark red in
' |es green with in colour"
dark red'spété throughout.
41and veins.- - - Sweet taste.----{-
Detroit per-'
fected Tops grow to 9-10 Root is globe *Mature roots
{ht. of 15" - shape.- .. . . o
€o 20 ins "
(38-50cm)
Early wonder |Tops green with (8-9 |app. Root is globe
' ' red veins and | = |12 shaped with =~ ~
steak of red dark red out-
on leaves. side and
é purple red in-

side.
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FIlat Egyp-
tian
Green top
bunching

Red-pack

Top green with
dark red veins

abouty
10

Root flat globe
in shape

Root has globe
shape.

Growth habit

(Read section in beans .

Growth habit of beet. (Detroit dark red.)
(21:3)
Time from Approx. ht. Approx. ht Crop description
iplant (wks) _ (ins) added (ins).
2nd 1-2" 1® Emergence 4-8 days. Seedling
(3-5cm) (3 cm) with 3-4 dark red leaves.
4th 3-4" 2" Leaf colour gradually changing
' (8-10 cm) (S cm)(NPK) - to green. Roots start to swell
and might bulge above soil
surface.
6th 6-8" 4" Crop enters period of rapid
(15-20cm) (10 cm) growth'around the 5th week.
M ulching might be needed to
cover roots.
loth Roots should be ready for 1lst
reap from 9th week. Diameter
2-3 ins or 5-8 cm.
12th Reaping should be completed.Not|
more than 3 or 4 reapings shoul{

be needed.
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Crop pH requirement

For best ;eéults;~the,farmer should try to grow his beet on slightly
acid to slightly -alkaline (pH 6.0-8.0) soil conditions. Outside this
range the grower ‘should try to correct his soil reaction. Simila: to
okra. '

. [

Applying organic manure (Read section .in Beans.

Adding manure to the soil, will improve the quantlty and quality or
the yield from beet.

Fertilizer and plant population

The general recommendations are:-

Plant population approx. 12,000

Pl. distance approx. 18x3" or (45x8 cm).

Fertilizer grade approx. MNPK/16-18-20

Feftilizer rate approx. 50 ibs per sq. chn. or (25kg/400 sq. m)

Suggested populations and fertilizers where soil analysis is known.

Range of planting distant 15x24"x2-4" or 38-60 cm x 5-10 cm '

Low population approx. .8,000,.Med. population approx. 12,000, High
population approx. 18,000.. The fertilizer rates and how to adjust qrades
are the same as for corn. ' Ry

Number of applicatibns.~

.Beet is a short duration crop as most varieties will be completely
reaped within 12 weeks from the planting.

On clay and loam ‘soils ‘(1/3 R + 2/3 R = 2 applications)Apply 1/3
of the recommended fertilizer rate at planting. The second applic.tion
should be made about the 5th week when the crop starts to grow rap:dly.
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On sandy s92ils: (ks R+ % R+ % R= 3 applications).
Apply % of the recommended quantity at planting, % about the 4th weck
and the third application around the 7th week from planting.

Fertilizers can be applied by broadcasting, but care should be taken
not to allow any of the solid material to settle in the 'heart' leaves
since this could damage the plant.

Buying and testing seeds

Seeds -~ Beat have large seeds, brownish rough and round approx. %"
(35 cm) diam. Approx. number of seeds per ounce: 1,600
Quantity of good seeds (% G/ 65), needed for direct planting -

Low popn approx. 10 ozs. )
Medium popn approx. 12 ozs ) per sq. chn
High popn approx. 16 ozs ) or for planting 400 sq. metres.

It is best to buy seeds about 2 weeks before the crop is to be plant-;
ed. The seeds should then be tested to find the percentage germination.
If it is below 65%, the grower might need to buy a few more ounces of
seed and plant them closer along the rows. Some thinning might be
needed later.

The root crops dealt with in these chapters, rarely produce viable

seeds under tropical conditions.

Land preparation

The grower should take special care in preparing land for root vege-
tables. If the soil does not have a fine tilth (well refined) the
quality of the beetroot will not be as high as with well prepared soil.
The tubers will tend to push up above the soil surface. This wouldv
make mounding necessary and increase total expenses. In addition tubers
will be deformed and less attractive. For the same reason,where
possible, avoid planting root crops on stoney or heavy clay soils.
(Also read section in beans.



Planting =~ = - “_793" _ L .

Read section in beans. ' : A ST Sl .
Planting depth : % - 1", The crop 1 is grown from direct seeding.

Lo

Irrigation and drainage W ‘ ;

Except forisweéthpotétbes,'the‘root crops’ have 'a shallow root system
of between 1 and 2’ feet. Their water requirement is less than beans,
but generally have to’ get water more regularly. They need sufficient
water to properly wet the top 6 1nches (15cm) about every 5 daya.
Mulching - Remember that in‘dryer arees where grass is plentiful,
mulching can be done. But it is best to dust qr spray an insecticide
(eg Dieldrin, Aéroc1de) ovetr the entire field'to redute the chance of
insects becoming plentiful under the mulch and destroying the ropts

- of the crOp.

_ Disease;andipest control in beet

- - R L — et e - P cwrin,

Soil treatmeqts, Szne as beeés} S
Seed ’ '
iyt s B

(Table 21:4) L -

Disease & -~ - {Deseription and damage - - Suggested control -

Pest

Disease

Black root Root turns black and tough [Seed treatment with cap-
outside. tan, dichlone or Thiram

Leaf-spot In early stage, circular or|Crop rotation, improve
irrigation shaped spots on |drainage, plant resistant
leaves. Spots usually light|varieties. In addition i
brown with dark brown spray with Bordeaux, manebq

'borders. Later leaves Zineb, 2iram.

. will dry up and fall. .. . . ...
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Insects
Elea beetle

Small jumping beetles (1/16" -1/8
long), black brown or striped in
colour. Many small holes eaten in
leaves. Attack mainly leaves.

Spray with S=vin,
Malathion, Systen-
ic spray* eg
Netasystox.

Leaf miner

ﬁ#potﬂad‘q§§uibé;

gmall jumping beetles (1/1€" long)
of small black flies. Miners

make small winding tunnel between
.upper and lower leaf surface.
Tunnels have whitish appearance
on leaf. Serious attack cause.
leaf to Gilt. Attack mainly
leaves. Black beetles with yell-
ow makings on back. Attack en-

Spray with sv stem~
ic spray eg. Rogor

jdiazion, Mal~thion

that web leaves together around
themselves. Attack mainly
leaves.. - .. . . oo

beetle tire foliage. Phosdrin, Sevin
Systemic spray. eg
Nankor.
1thworms Small light green catapillars Systrex, Sevin.

' * Stop using systemic sprays about a month before reaping begins.
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Weed control in beet

Weeds can be controlled in beet using:-

(i) manual control )
(11) mechanical control ) - Read section in:beans
(iii) chemical control
Chemical weed control in beet
rbcdi- IMime to applys& ‘Weeds Approx. quan. Remarks
cide wks of effective controlled tity per 10

control - galls water

- HV |
FCommon salt Apply when crop have |[Most annual 20 1lbs ost effec~
weeds . [tive on

@:amoxona

Stoddard

Naritox (TCh)

3-5 true leaves
control weeks.

Same as beans

Apply about 2-3
days before emer-
gence of crop

Apply about
2-3 days before

Aiplanting crop.

Most weeds

Some seed-
ling weeds

weeds.

Delay seedling

[same as beang Contact

" lcommon salt

small weeds
Mot effectiye
on weeds

over a few
weeks old.

spray.

ives qood
control witﬂ
a later

spray.

Grain seed-
ling

Inter-tillage.

Read section in beans.

It is also important that inter-cultivation, whether mechanical. or
manual, for weed control or moulding,this be done in the’''early life of



=96~

most root crops. After the first half of the crop life, roots and
tubers start to develop more quickly and if the root system is dis-
turbed in any way, growth of the food storing organ will be setrback

-

Reap ing

1.

Most varieties of beet would be ready for 1lst reap in 8-10 weeké.:
Sonec later varletles will take up to 12 weeks. By then the tuber -
.should be made 2-3 ins in.diameter i.e. at its wxdest point. if_smal:
er beetroots are needed, then the crop should be rearmed earlier. '
Where seeds weie well spaced along thé rows at planting roots wouid
be fairly uhiform in size. This would make it péssible to make 1

or 2- reapings to complete the crop. -At the—very most,reanina skould
be’ spread over' 4' weeks. ‘This 1s because roots: w1ll easily become '
*tough or woody, hence reducing quality of ylelds. Most rcot crops
are reaped by pulling up or forklng up’ the entire plant taking care

" not to damage the food. Soil should be slightly moist at reaping as .
this makes the operation easier and can be done more quickly. If the
leaves are to be eaten, care should be taken not to crush them

while reaping the crop. The roots should then be cut- ﬁeaving not
less than an inch of leaf stalk. They should then be washed (av01d
trimming as. it might cause "bleeding”), and packed for market.

v

Expected yield: t (Average) 8  hbs./sq. chn. = 400 kg/400. sqg.m
(Good) 14 hbs/sq. chn. ' = 700 kg/400 Sq. m:
- Keep records and notes of production, sales, expensés and any other
information which might be of help in later crops.

After reaping care of the field should be carried out to help general
.sanltation and control of disease and pests on the farm. '
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21.B. CARROT

Famil: Umbelliferae

USES : Carrot is grown mainly for its swollen root which is eaten
raw, cooked or made into a drink. The tops can also be cooked and
eater

Food value for 3.5 ozs. (100 gms) of roots; approx 90 ml water, 1 gm

protein, 7 gm carbohydrate, 40 mgm. Ca, 0.7 mem iron, 3000 I.U Vit. A,
0.03 mg Vit. B, 6 mg Vit. C and approx 45 calories,

Seasonal needs : Like beet, carrot is a cool-season crop. Their re-

quirements are very similar except that carrot will'do well under a
little wider range of climate and soil conditions.;‘Bdi high temperatures
and dry conditions produce woody roots even.before maturity, while wet
conditions followéd by dry weather or soil conditions cause roots to
split and may later rot or affected by other diseaseé.
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(21:5)
!Variety Shoot Approx wks | Root Remarks
description to 1lst reap |description
& final
Canvers* Tops grow to 10-12 |13~15 |Hight orange |[*Other vars.
%-long ht app. 15 ins topering leg. Danvers
(30cm) , with roots, size |[Red ccre with
7 6 to 10 com- app. 6-8" deep orangc
pound leaves x1l%in (15-20 |roots
app. 12"x4ins x4 cm) ' .
(25x10 cm) -
Carcusel
(hybrid) Most varieties | 9-10 12-14 Size app. 9"x |Some varieties
of carrot grow 1% in. app. [|of carrot
Chantenay to between 12 about " (22x4cm) show resistance
(vars) and 18 ins 10 Size ‘app. or tolerance
(30 to 45 cm) 6-8"x1k-2" to a few disea-
app. (15- ses
20x4-5 cm)
Irperator
(vars.) from ground 10-12 | 13-15 |) Most vars.
level to crown ) orange in
level ) colour,
)size app. 87"+
)10"x1%--2"
Early gem All have com- 8-9 10-12
pound leaves 10~12
Express with mony leaf-| 11-14 | 12-16
lets. 8-9 10-12 |Tall roots up
Favourite to 11 ins.
Highlight 9-10 10-12 |Roots short,
Nantes av. 6 ins
(vars.) x1% in. (15x
i dcm) Sweet
; taste. ]
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Growth habit -

Carrot grows almost the same way as beetroot (See Table 21:3):

Crop pH needs.
This crop does best on sllghtly acid to neutral scils (pH 5.5. to 7.0).
The requirements are similar to corn.

Fertilizer and plant' populations.

The general recommendations are:-~

Pl. popn approx. 12,000 pl/sq. chn @ app. 18"x3" (app. 12,000 pl.
on 400 sq. m. @ 45x8 cm)

Fert® app. NPK/16-12-20 Q@ app. 50 lbs per sqg. chn. (app. 25 kg per
400 sq. m)

Where soil nutrient status is known,. see tables 12:3 (10:13a and b)
for recommendations.

The fertilizer can be applied in the same way as for beets. ie. 2 to
3 applications by broadcasting.

Buying, testing seeds and planting.

Carrot has small seeds, greyish in colour, pointed with small ridges.
No. of seeds approx. 20,000 seeds /oz or 700 seeds per gm. Amt. of
good seeds (% G > 55) needed for direct planting approx. l% oz. per.
sqg. chn. (40 gm for 400 sg. m.)

The seeds are to be mixed with sand or dry soil to get a good planting
distance. The required amount will have to be scattered along shallow
furrows at a speed and with a seed and sand mixture needed to get close
to the required population. The more sand used and the quicker this is
scattered in the furrow, the further the plants will be spaced along the
furrows.

It is best to use a seed-planter especially for direct nlanting of
small seeds. Seeds should not be planted more than about % inch (1lcm}
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deep whether in furrows or_on beds since the seedlings are very weak.
Land must be well prepared or roots will become branched, twisted or
deformed in othér ways. In scme cases, these deformities can be due to
nutrient deficiencies. Practices like irrigation, mulching weeding

can be done in almost the same way as with beets. . .

Carrot seeds can grow fairly well from broadcasting the seeds and
lightly raking them into the scil. Pre.em. weed control is very.-helo-
ful here. The seceds should be scattered on beds about 3 ft. wide (a»Hp.
l metre) with a path of about 12"-18" betﬁeen beds. This will enable
weeding, spraying, reaping etc. to be done without need to walk in the
beds.

Disease and pest control
The main diseases are:-

1. Root rot - bacterial disease which attack roots causing
them to decay or to become soft foliage wilts
Improved drainage and crop rotation should help

2, Yellows or wilts .
- virus disease causing young leaves to -become
yellow and then spreading to older leaves.
Roots usually stunted. Leaf-hoppers are the
carriers of this disease. Control them with
gut or contact sprays. eg. Malathion -

3. Leaf spots - small spots on lecaves. light brown with dark-
er bcrders. Control same as beet

4. Collar rot - brown rot around collar of root, sometimes
with base of leaves covered by whitish growth
Control with fungicide eg. Dithane, Polyram
Combi.
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The main insect pests are:-

Cutworms, leaf hopper, caterpillars: Ants can damage seeds.
The control measures are the same as beans - Table 18:9

Nematodes cause root-knot in carrots. Nffected rootsj'have sm511
knowt or galls on its side, tend to be smaller, branchéd and may have
paler gqlpuf}than healthy roots. Control by crop rotation and usc
nematicide on soil for later crops. -

Weed control - same as for beet

Linuron (Lorox) or Prometryne (Gesagard) can also be used for pre-
emergence control. Follow manufacturers instructions. Where manual-
weeding is done, roots which can be seen should be moulded to pre-
vent them growing green and woody at the top. ‘

Reaging

Most varieties of carrot would be ready for reaping between 10 and

12 weeks. Then, roots should be about 6 ins (15 cm) by just over

1 inch (app. 3 cms) depending on variety. (Also see section on reap-
ing of beet)

Yields to expect from roots Average Good
10 hbs - per sq. chn - 16 hbs
or (500 kilo - per 400sq.m- 800 kg)
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21 C. PARSNIP

This crop belong to the carrot family and is grown in almost the same
way. The tuber has whitish flesh which is cooked and eaten rather
than used for making drink.

The crop is usually of longer duration than carrot. It takes 4 to 6
months to final reaping. Seeds may take about 2 weeks to germinate
and is good for only a short time. Buy fresh seeds each planting.

Varieties

Hollow Crown - Roots grow to about 9"x12"x2"-3 ins, yellowish in
sweet. Sweetish in taste. - .
Guernsey ) These differ mainly in shape,‘size and
Harris model ) colour of roots from hullo crown

White model



-103-
CRUCIFER ROOT VEGETABLES.

(Turnip, Rutabaga, Radish and Kphl-rabi*)

Family: All 4 crops belong to the family Cruciferae or Cabbage
family. They are called Crucifers.

Uses: Swollen roots and tubers sliced and cooked with meat or in
soups. Leaves can also be steamed or cooked in soups.

(21:7)

f —r

Food value Water Prot. Carboh. Ca Iron Vit.A. Vit.B. Vit.C. Approx

(3.5 oz or (ml) (gm) (gm) (mg) - (1.0) (mg) (mg) Cal.

100 gm. ' '

Turnip 90 1.0 8.0 30 0.4 negl. 0.03 ;25 35

(roots A ' ' \

Radish )24 1.0 4.0 30 1.0 neql. 0.03 25 30

|Rutabaga ) Slightly richer in most nutrients : 40

'Kohl-rabi* ) - ‘ n.a.

Crucifers are sometimes called cole. crops.

Seasonal Req.

Turnip, Rutabaga and Kohl-rabi are cool season crops and will do best
between 60° and 75° F (16o - 24° C). Radish is a warm season crop,
requiring temperatures of 65°F to 85°F for best results. But these
crops arezquite hardy and will grow fairly well on a wide range of
climatic and soil conditions. . They are the quickest and easiest root
crops to grow, ideal for students or farmers to use to get in their

2yes to root crop cultivation.
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3electing varieties.

121:8) ;
_rops & Plant - . 4Approx wks |Root Remarks -
Varieties déscription to lst reap |description
| s final
'E‘urnig' ‘ v{‘.' o
~urple top- Grower to ht, Reapinc *When over-
hbite globe’ of .12" to 15" |6-8 8-10 |Size app. 3"=5 |growth, roots|
- (app 38 cm) o |x2n-3v, tend to be-
from ground globe shaped come corky.
' ‘|to crown level | ‘ purple on top "
6-10 green and white bot-
leaves cluster- | tom on outside
7 led on short white flesh
""" stem. Size app. colour. wt. 3-
15"-18"x3-5" 6 o0zs. Av. max.
Plant diam. app. 8-12 ozs.*
app. 24" '
Anber globe Tops of these [9-10 [10-12 [Top root green, | M
vars."uéually yelloﬁvélobe
Sevin top grow taller )|5-7 [8-10 |Roots bitterish|These vars.
“hogoin than above. ) and become grown mainly
“ilon harsh (pungent)| for tops.
vars. -
Rutabaga ,
Imerican - Tops grow to Roots usually.
rurple Top about - same ht. [10-12 f12-14 (bigger than . .
as turnips turnip app.
but have less :4-6"x3-4"
leaves which 1app. (10-15x
are blush in g 7-10 cm)
Purple yellow |colour i ‘sweetish taste
' | i

Xop. : ' ; ! J




Contd.

‘ 1

iKohl-rabi

iCarly white Grows to about Stem-tubers, |Very tasty crop
lVienna 9"-12" tall,  B-10{10-12 | about 2-3x2-3

eand With swollen when ready

iEarly Stem above the for reaping.

Purple ground light Tend to be

Vienna ' stringy when

green thick
leaves app.

6-9" tall plants
app. 12-15" diam@

older.

Radish is a smaller plant hardly growing to
-22cm) from ground to level of upper leaves (crown).

more than 6"-9 ins (app. 15

Roots vary in

shape from round to long and slender with colours from white to deep
red. Size approx. 2"-4"xapp. 1%.

Varieties

- Champion, cherry belle, early scaflet globe, red devil,
scarlet knight, lobak, chinese white and white Cycle.

Most vars. ready for reaping in 3-4 weeks. Become spongy and harsh in
taste as the roots get older.
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Crops Em. Fert® ‘Plant {P1. Seeds Common mwmmmmwwz Common insects
Recommen- vow:. Dist- lReqd. '| & control & control
dation : ance o
Turnip NPK/12-12~12 {18,000 18"x2% |1 ozs | Black rot ) Aphids
_ € 40 1lbs/sq. WH\mm.osa 45x5cm |40 gm | Black leg ). All Cabbage looper
chr (20ka/ . Mosaic ) Crovs Diamond-back moth
400 sq.m) ” o Cutworms.
Rutabaga |NPK/12-12-12 (18,000 - [18"x2" |1k ozs | Mildews Control above pests
@ 40 1bs . Symptoms and with ccntact and
control similar gut pcisons.
Radish NPK/8-8-8 30,000 15x1%" |1 1b. to beans and other
i @ 20 1lbs fruit crovs
Kobl-rabi|NPK/12-12-12- (12,000 |18"x3" [2 ozs. Aphids
. @ 40 lbs Leaf miners
: Control with systemic

sprays for 1lst
month.
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Contd. , B K
Crops Weed control . Yields . Comments
Turnip Manual’ ) (See P-10 hbs Seeds mm.aomn.a
Mechanical)beetf vw 400-500 kg | crucifers closely
| chemical.’ - , resemble, small,
. roundish |
Rutabage eg Dalpon for 12-15 hbs Than 1/8 in. (apQ
grasses ' % cm) , brown
Grammoxone for. mottled with
all weeds osurple. Av. app.
§000 seeds.
All weeds. 10-14 hbs.. per oz ,
Radish Aﬁﬁsano= or .Promy S Radish app. 2000
tyne as pre-am. Direct planting
@ app. % 1b in %" (app 1 cm)
10 galls H.V. deep.
Kohl-rabi Amiben or Tok-E 8-10 hbs for all crcps.
as pre-em. Can broadcast
@ app. 1 pt. in seeds similar to
'10 galls water H.V. _ carrots.
Notes 1. Most practices done Wn the wwawwmn.zww as in wnos»aa beet
2. All figures are for 1 sq. chn or 400 sq. metre.
3.

\
R}

and carrot.

Soils with pH 5.5 to 7 acid to neutral most suitable for these crops.
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Chapter 22. 22A. POTATO

Kinds - l. Potato (non-sweet) or Fresh potato or Irish pc'ato
Family: Solanaceae ' :

. : i

~ A X

2. Sweet potato . .
Family: Convolvulaceae

Uses - Tubers boiled, roasted or fried and eaten,

(22:1)

Food value Water:Prot.TCarboh.'Fat Ca |[Iron; VitA. |Vit B |[Vit C gApp.
(3.5 oz or | (ml) | (gm) | (gm) (om)| (mg)(mg) [(X.U.) [(mg) |(mg) (Cal.
100 gm) . :

Potato | 80 |2.0 |17 neg.[ 10 [0.7 |neg. [0.1 (30 l120
Sweet . _ g
Potato 70 1.5 |26 0.3]25 |1 app 0.1 §3o 85

g , ! | ! ] 2000 ‘ !

Seasondl needs.

The fresh potato is a cocl ggason crop which does best between 60° and
80°F (160-27°C) during the crop. It will hardly bear tubers at ten-
peratures outside this range. This means that it will gfow in the ool
hilly areas throughout most of the year as long' as rainfall or irrigatic
is adequaté, and on lowlands in October to March. The sweet potato is
a harder crop, and is warm seasonal. It does best between 65° and 25°F
(18°~BOOC), but will produce even at 90°F.Potatoes are fairly sens..tive
to day length. Some varieties will produce good vegetation in long: r
days but poor tubers.

Soil requirement

As mentioned before, most vegetables does best on the lighter soil:
where drainage is good. Water should be able to enter the soil an:
drain relatively free so that roots have both a gocod supply of‘wat: r
and air.
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With all root crops and especially potatoes, the light free draining
soils are,ﬁéét; On heavy soils and poor drainage, root crops

suffer terribly from low yields due to poor aeracion, root rot and __

‘nger_Qiseases. For planting potatoes, especially the non-sweet

varieties, on heavy soils, manures, preferably dry manures should be - -

© "added to improve nutrients and drainage of the soil.



Selecting varieties

(Table (22:2)
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P

.4Crops &
Varieties-

"

'Plant
Description

Approxwwks

& final

to lst reap

uber _
scription

| Remarks -

A

'Fresh potatoes

Sebago

Plant has weak
stem, grows
semi-erect to
ht. of about

2 ft. (60cm)*
Stem about %
inch, with
leaves app 3"x
2",

12-14|lor 2

reap-

Cream skin and
flesh roundish
to elongated
[fize app. 2"-
4"x2"~-3" app.
(5~10x5-8cm)
Wt. 4 to 8
ozs. Av. 5 to
8 tubers at
root of plant

All table pote
to bear "eyes'

(buds) on tu- ,
bers. They are
underground -
stem tubers.

- Breen mountain
d Bliss
iumph

d Pontiac

ennebec
etted gem.

Arran (vars)

Spunta

lar to above

(*ht or length
of stem is ave-
rage from
ground level
to terminal
bud on main
branches) .

Most vars. simil-

Red skin, white
flesh

EE

These 3 vars.
suitable for
warmer condi- *
Netted
gem one of

tions.

hardest vars.

weet potato
lagall

Stem branches
a lot, trails
top to 15 ft.
(4.5 m)*

app. % inch
diam. with .
leaves about
i 4" x2" produce

18-22

pink flowers

!

24-30"lLong globe

shaped
tubers, poin-
ted at both
ends.
Produced from
adventitious
roots along
ithe

stem,

*possible to
have longer
reaping period
if rainfall

or irrigation
adequate
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Contd.

| about 1"x1l% diam. ,20-30 tubers

' per plant.

ﬁed velvet Av. wt app. k&

f -1 1b.

i Tubers have ..?

. skin and .....?

Porto Rico |This var, does not|l14-16 flesh colour. Bush like var
trail much,'bushQ : B produce tuberj

Totiempo like* - in bunch

Virousky ’ i T around roo;

; ' : like fresh

| i ‘ L 'potatbes;

Crop pH regg}rement'

The crop can grow well on neutral to very acid soils (pH 5 to 7). Dut
these acid soils must not be tco easily waterlogged and should have
good drainage. See beans for correcting soil reaction.

Fertilizer and plant population

The general recommendations are for:-

Non-sweet potato

Plant population approx. 1400 pl. per sg. chn (1400 pl /400 sqg. m).
pl. dist. approx 30" x 15" or 75x38cm '

Fert® grade approx NPK/16-16-20

Fert® rate o .approx 60 lbs per sqg. chn. (30 kilos per 400 sq. m)

Like its sister tomato; the potatc is a heavy feeder. Where theé soil
NPK status is known, the plant population and fertilizer recommendations
are the same for both crops.
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Pl. pop"  approx 800 pl./sq. chn @ app. 36"x24"
OR (800 pl. in 400 sq. m. at 90 x 60 cm)

Fert® recommendation app. about the same as fresh varieties.

The fertilizer can be applied in equal quantities about every 4 weeks
for both crops.. -For sweet potatoes, broadcasting has to be done after

i

- the crop starts to trail. L '

Plaﬁiingﬁmaterials and planting

The: non-sweet potato is usually grown from small tubers about 2 ins x
1%" (5x3% cm). Larger tubers may be split down its length-to give
halves about the same size or weight as the small seeds. It is not
good to split the seeds into more than 2 although some farmers prac-
tise this. Too much cut surface is exposed to the 301l-when the crop
is planted. This encourages rotting and diseases. Make sure that
each piece has at least. 4 eyes. After-Splittiﬁg, the cut surface should
be .put in the open but not too much sun' to dry. A little dry ash may
be'sprinkled over this surface and in a week, they should be ready for
planting. A fungicide is better, but more expensive for this job eg.
Polyram combi. It can be dusted or used as. a dip.

A tuber or a half of tuber is planted at the required distance in
furrows not more than 6 ins (15 cm) deep or in holes on banks and plant-
ed 4 tc 6 ins deep.

About 200 to 300 1lbs of seeds would be needed to plant a. sq. chn.
(100-150 kilo per 400 sqg. m) depending on population.

Remember to dust or spray open furrows and holes with an insecticide
since unlike most crops dealt with before seeds are not pre-treated.
Dieldrin or chlordane EC at about % pint in 15-20 gallons water (%

litre in 60-80L of water) could spray a sq. chn or 400 sq. m. of pcta-
to land. Sproutihg or emcrgence of young shoots will take 1 to 4 weeks
depending mainly on moisture in the soil and vigour of planting material
Remember that fresh potato will not germinate well and
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will tend to rot. They should be stored for 2 to 3 months, to allow
some drying out. It is usually best to buy certified planting material
fréﬁ expert producers. Do not allow more than 2-3sprouts to grow from
each tuber. '

The sweet potato can aiso be gro&ﬁ from the tuber. Most of what has
been said above would also apply in this case. But the more common
way of growing eweet potato is from stem cuttings called'slips'

The slips about 1 to 1k ft. (30-45 cm) can'bg"taken'from any bart of
the lteﬁ , but those <closer to growing points or ends of branches tend
to root and grow easier. ‘About 6 ins .(15 cm) of the cutting should

be put in the ground, taking care to put the more mature part ie. the
portion which was nearar to the root of the parent plant, in the ground,

- Dipping the cut portiohs in a rooting hormnngrmixéuxe chould'héiﬁ |
rooting considerably. ' ' o

Caring the crop. ‘ o

Potatoes are grown in many ways like most other vegetables. Irrigatien,
drainage, mulching are basically the same as a erop like tomato.
Moulding may be needad as sometimes tubers of the non-sweet potato tend
to grow ‘above the soil surfate. They turn green and tough. If this
task: becomes necessary, .it can Le done at the same time as manual weed-
ing or about a’ mnnnb attar planting when shoots are about 1 foot '

(30 em) tall. AT : ‘

L

If the crop is planted in furrows, moulding, Qeeding and a fertilizer
application can bge done at the same time and much easier than whan the
crop is planted in hills or holes on-banks.

Generally, sweet potato does not need as much care as the non-sweet
vars., but they should not be neglected during the growing stace of the
crop.

ot
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Disease and pest control.

The sweet potato is a fairly hardy crop compared to most other vege-
tables.

The irish potato is a Solan a~d like tomatoe is attacked b& many pests
and diseases. It is a common sayihg in the caribbean that prevent-
ion is better than cure. Thi< is so true for the fresh potato.

Spraying should start even be.ore any signs of disease are seen on the
crop. This is usually started when the crop is about a month old. But
where conditions are damp or the crop is widely grown on an area, after
emergence and continue on a wcekly or 2 weekly cycle at most for the
entzre crop. Tomato sprayxng sometimes start in the nursery, so it is
not surprising that such care Has to be taken with a sister crop.

Ingsect control can be started w1th disease control, but.cne can wait

until signs of these pests ar. seen.

!D§sease include, late and e:rly blight, Fusarium wilt, Virus diseaaea,
T rust, root rot, .ster and rot and scab. "

&nsects include Aphids, cut >rme, hornworms, leaf beetlea, leaf Jhappers
. : mites and weevils. : : S
Symptoms and control similar to tomatoes. 'The crop is alao.affected.

.by nematodes which cause gall. on tubers reduced yield and the plant to
appear droopy. Usg Nematicidcs for control in later. plantings.

Crop rotation is very useful :n controlling.dissase and pests in these
crops. Biological control of cutwormg and the hornworm can be of some
help,but are most suecessful ¢s part of a general programme throughout
a district, rather than by an individual grower. '-The main'predators“
are some species of wasps and flees. They feed on the harmful pests.
Tachnidflies are among the pre¢ dators, but has to be ‘introduced in an
area for a year or more to bu’ld up its population and become effective.

" Weed control
Manual can be used throucaout crop, mechanical control in early
stages of crop. Chemical - Eptom, Prometryne or Lenuron as pre-
emergence sprays.
Grammoxone or Round-up c71 be used for contact chemical weeding,
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Reaging

Both sweet and fresh potatoes are reaped by forking up the tubers. The
fresh varieties produce their tubers at tha root of the plant and are
dug up when the orop is about 3 months old and the foliage has begun to
zipen and dry. This is also true of busk like vars. of sweat potatoes
which also produee yields close to fresh varieties.

With most sweet potatoes, one has to search the vine to see where it

‘sgnds down tha roots which develop intao tubeys., One can wait until

about 8-9 months time. When the vines begin ta die down, then reap all
the tubers sings ripa tubers can zemain in the qraund and dewslop for
3 monghg or more,

Otherwise, the grower can start reaping from ahout 6 meaths by search-
ing the vinas for suitable tubers. Mast farmers geap agcoxding to

size of tubers. Sigas 4 to 6 ins lohg by 3 to 4 ins or mora ( ) 8-15
x5-10 cm) are sujitable for eating. Thesa will usually n:ack the ground
or cause a little hill to form on the susface.

Potatoes can be stored in a cool dxy-plggg with plenty of ventilation
or in o0)ld storage for 1 or 2 months.

Yields to expect Average | Good

Presh potato 1000 lbs-pexr sq. chn - 1400 1bs
(500 kilos per 400 sgq. m - 700 )

Sweet potato 1200 lbs - per sg. chn - 1400 1bs

(600 kg. 800 ka)
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THE ONION FAMILY

st

Crons Other names Uses
Onion Glpbe, onien ) The entife plant or
Escallicn Skellion, bunching onion the bulb is mostly
Leek or Welch onion | used as seasonings
Garlic . A ’ N Sometimes bulb
v | sliced and eater

. _ raw or cooked;‘
Shallot _lvabba , | B
: : ~ ' | — : | :
Food values - The values for 3.5 ozs or 100 gms of onion is 87

ml water, 1.5 om protein, 30 mg calcium and 0.5
mg of 1ron, fats and vitamins in very small guan-
t1t1es compared to other crops. The other crcoas

. have close nutritional values.

Seasonal needs -

Ry 2 '

The lily vegetables are generally cool season crops.
They do best at temperatures of 60° to 80°F (15°-
21,'C) during the crop. They are also sensitive

to day length and most varieties .will grow tcps

Vvery well at any time of the year, but will b:
"+ only in the longer days of SJmmer to Autumn,

Sel=cting varieties

(April to September)

' Most lowland areas are too hot for onions to,

bulb in Summer. But all crops of this family will
produce good tops at anytime of the year.

Some varletles are not as sensitive to temperature and day length .3
others and’ may bulb at any time of the year in the Caribbean. The: .
include the ‘New Mexico White Grano,New Mexico Yellow Grano, Yellc:-
Spaaish, Loredo Yellow, Granex Yellow and Dessex hybrid.
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The varieties listed below are the more widely arown vaxieties of the

onion family.
(22:4)

\

Crops & ‘Plant Approx.'wks. Bulb Remarks
Varieties description .{to 1st reap'’ | description
| | & final
lonién 4 |
Texas Eariy _ |Light green - Globe-shaped| Maturc bulbs
Grano | top. Entire 14-16 |20-24 Buib produc-| can store in
L 'length of fop . l .gd pérp1y a-| cool dry
usually reach | bove ground |place for 1
12"-16" (30- ' Size app 2-3|to 2 ronths.
40 cm) 6-10 "x2-3" app. | If reaped
i _ hdllow leaves (5-8x5-8cm) |before ma-
Granex sfem like- Dry brown turity they
(hybrid.vars) portion abp. Xk outer-scaley|will not in
-3/4" (1-2cm) . leaves when |1 or 2 weeks
Fibrous roots | ) | 'mature with
app. 3 ins white inner
long (8 cm) fleshy leaveL.
Crystal wax ) Bulbs of Top falls
(or white) ) different over *ust a-
(Bermuda) ) varieties bout bulb
Ecel ) {Similar to 16-20 [20-26 and dry up
(or Yellow) ) |above, but when mature
(Bermuda) ) |outer leaves
Red Bermuda ) |have colour
Red Creole ) |described by
Bombay Red ) |name
White Creole )
Escallion
Evergreen Stem like port- labout [20-26 Swollen por-|These ars.
Bunching ion branch intc {12 tion near can be reap-
3-5 sections root, but ed for up to
joined at root no distinct |1 year by
Same as onion. bulbs. leaviriy sets
Beltsville or sections
Bunching | of shcot to
iLong White : f jcontir:e
Bunching vars. ' growth.
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American Flay, Broad Flat, Italian Giant and

- Mussel burgh.

The plant is the biggest in the family, with total
length of up to 2 ft (app 60- cm) . The lower portion
is allongated bulb, is usually 1% - 2 ins (3-5 cm)
and develops below the ground. Fach plant usually
has a single'stem' <1like the onion.

Garlic and shallot vars

Few uarieties, names not well-known. Garlic resem-
bles onion, usually smaller leavaes and bulb covered
by dry brownish or whitigh thin leaf sheath. Builb
divided into 10 to 20 hard bulhlets or cloves.

Shallot, differs from garlic in that the plant is
branching like skelliaon, and the bulblets arxe loese.
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(22:5) e
Crops Gem wmnﬁn. ‘Tlant Pl. Seeds jCommon Diseases
Recom . woms. dist. Reqd. and control
Onion  |NPX/12-12-12 |20,000  [16"x2” 2 ozs For all crops:-
@ 40 1lbs/sq chn|Pl./sq.chn (6G gm) 1. Damping-off seeds may
(20k3/400sg.m) |uor 40x5cm plant / rot just before or
(400sg.m) X" deep after emergence. Plant
Escallion /12-12-12 20.000 16"x2 1% ozs fall over at ground level
€ 40 1bs Control Better drainage
. . Dust seeds with Captan or
. Thiram,
Leck /12-12-16 12,000 18"x3" 2 ozs 2, Purple Blotch Small
€ 40 1bs whitish spots on lcaves
develop to form large
purplish blotches. Leaves
R __Ivelloy and di~, ,
Garlic [wek/3-12-16 25,300  [12°x2" | 2% ozs Control- Maneb, Zineb or
& Shallot €401hs/sqg.chn . Dithane every 7-10 days.
_ 3. Bacterial soft rot
Bulb start rotting usually
I .‘wnoa 5mmw. Control- Reduce

iwatering near harvest

PPTT VT R . -
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Figures for 1 sq. chn See Tables 10:13a and b,
12:3 and 4 for details on popn and fert®.

The general practices are carried out similar to beet
and carrot.

These crops'canlbe grown by planting seeds directly

in field. But transplanting 3-5 wks old, reduce
water and weed problems where these could be serious
in the early stages of the crops. Garlic and-shallot .
usually grown from sets or bulblets. Plant root end
down. Seeds of all crops, small, almost square,

> 1/8" x 1/8 in. (% x% cm), approx. 10,000 seeds

per oz.

Soils with pH 6 to 8, acid to alkaline, most suitable
for these crops.
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THE LEAFY VEGETABLES.

‘Chapter 23.

In bhapter 23, we will deal with the last main group of vegetable
'crops. (See Note under Table 18:1) rcain, it is a good idea for the
student to learn the details of how to grow one or two varieties

of beans and corn or some other fruit vegetables. Both the informa-
tion given especially in Chapter 18 and the experience gained in
growing the crop will make the grower better able to see the back-
_ground to much of what will be suggested for growing the leafy ve-
getables.
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23A. CRUCIFER LEAFY VEGETABLES

(CABBAGE, BRUSSELS, SPROUT, COLLARD, KALE, MUSTARD,)

CAULIFLOWER, BROCOLLI

Family: - Cruciferae or Cabbage family.
These crops are also called cole crops.

USES. The stems and leaves or head of all crops are eaten raw, steam=-
ed in a salad, cooked with meat or in soup. With Brocolli and Cau-
liflower, it is for the big inflorescence borne at the top of the
shoot that the crop is usually grown. '

i+

Table (23:1)

Food value Water |Prot |Carboh| Fat|Ca ! IroniVit A,?VitB'VitC;App.
3.%50zs (100gm) |(ml) |gm Igm gm |mg 'mg |I.U mg |mg Ical
Cabbage 93 1.5 |4 0.2/40 | 0.5 (30 0.05/40 |50
(leaf) ‘
Kale 85 5 4 0.2|40 { 0.5 {30 0.05/40 |n.a
(leaf) |

|Cauliflower 90 3 5 0.230 ! 1.0 [20  |o.1 80 |30

| (Flower &leaf) L | : : 3

Brocolli is very rich in Vit A app. 1000 I.U. in 100 gms '

Seasonal requirements

The cabbage family are of cool season crops. They will do best be-
tween 55° and 75°F (13°-24°C), but can tolerate warmer climates with
good results, except for cauliflower and brocolli where flower quali-
ty may be poor
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(23:2) :
Crops & Plant Approx wks | Head hemarks
Varieties Description to 1lst reap | Description
& last
Cabbage .
Early Jersey |Plant grows to Size app. . [*Jersey Queen
Wakefield about 10 ins : 6"-8"x4-6 Fesistant to
(25cm) ground 10-12 14-16 | ins or app. FabbageﬂYellov
to crown level 15-20x10 or fusarium
by 18ins (45cm) 15 em wilt.
diam. exclud- Wt.app 2-4
Jersey Queen¥*|ing 2 lowest 1bs. A
whorls of .
leaves. The ready for lants grown
| leaves green'appﬁﬂ' | reaping in- " [from dircct
8"x12" in size verted heart jseeding usual-
Stem app. 1 inch or cone shap-ly ready for
diam. ed, form . reaping about
head -3 wks be-
fore tfans—
Charleston- Plants app. 12" |10-14 [14-16 |Lot app. 3- lants. But
Wakefield |, jgn B 5 1bs. problem of
' ) 1 ' ater and
Copenhagen~ |[Smaller plants [10-12 [14-16 |[Wt. app. eeds with
market than above 2-3 1bs. direct plant-
Round Dutch |Plants app 10" 10-12 Round heads [ing may re-
x 18" app. 3-5 1lbs.duce different
Flat Dutch " app. 8" x18" Flat heads
Daniéh Ball- , app. 5-10 1b
head. ) These vars dif- Flat globe
Badger vars) |fer in size or round
Globe vars.) |[and shape of heads, with [Globe resis-
Golden Acre.) |plants, leaves weights fromwtant to leaf
KK from light to 5-10 1bs yellows.

KY

|dark green

|
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Red )
Red Dutch )
Red Hollander

Chinese Cabb
Michihli

Chihili

Plants purplish
to deep red
colours.

Plants resmble
cabbage but
leaves thinner
and does not
fold as éasily

1as . cabbage.Main

'root 6"-8" deep.!

7-10

[12-16¢ 16-18

10-12

Nearly cylin-
drical size
12"-15" x3-5"
(30-35x7-12
cm) Av., wt.
app. 1 1b.

Other vars.
Pak-choy do
not fold.
Petsai
Wong-Bok .
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Vates
Morris heading

'Houisiana-sweet

Crops & . .| Plant Approx wks.. | Head iRemarks
Varieties Descriétion“'~~to 1st reap Descriptidn
& final
Brussels
Spout. Plant grows 30-50 heads
Long Island- 3~4 ft. ht per plant .
Improved '| (ground level | 12-16 [16-20 | with lower
to terminal | ones maturity
‘bud (1 to earlier X
C&tskiil' 1.3m.)bear Size app. 2" B
buds which diam. when
develop into ready for
Jall cross heads on .a. . , . réap.
(hybrid) large stem. { 12-14 14f16
Leaves very T
large app.
15"x18 on
long stalks
Covent garden
Fillbasket
Collard
Georgia Grows to ht. 10-12 {12-15 Leaves do not|Collards more
2-3 ft (app. fold to form |hard than
70-100 cm) tough head. | cabbage not
from ground Diam. app. as badly
to crown 18 ins affected by
level. Stem seasonal, pest
ané leaves ‘disease con-
resemble cab- ditions.
bage but
bigger and
vary with
longer stalks
Green glaze ) {(Plant ht app. | 9-12
18-24" ?
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Dwarf Siberian
Green Scotch
Blue curled
Blue Scotch
Moss curled

Leaves much
divided along
mydrib, curlec
with frills.
Most vars.
differ only in
colour' and
size in frille

1of leaves,

Contd.

Kale

Siberian Grow to ht. 8-10 |10-13 Leaves do not |Leaf colour
Improved 12-18" fold to form |of different

a tough head

vars. usually
dark coreen
or bluish
green.Frills
may be fine
and very
curled or

larger and

iless curled.,

Mustard varicties. ' The most common are:- Florida Broad leaf, Green

wave, Southern giant curled, Tendergreen, Plants grow to 18-24 ins

with fairly flat or winkled green leaves.

Brocolli varieties

Plants resemble cabbage .but leaves smaller and more elongated. Pro-

- .duced large green flower at terminal bud with smaller ones to form a

cluster. Crop grown for flowering head Size 4-6 ins across when ready

for reaping.
the cluster..

Reaped before flower stalks start to elongate, separating

When this happens, the plant is ripe and ready to seed. Varieties

‘include:- Atlantic, Coastal,?Caiébrese, Grand, larvester, Primo, Pro-

pogano, DeCicco,Waltham 29, Creen sprouting and purple sprouting.
First Reaping 19-12

This last varieties produces purplish heads.

weeks, continuiné 3-6 weeks.

Cauliflower varieties.

.Plants similar to cabbége, with smaller more élongatedvleaves. Flowers

more compact than brocolli, waite in colour, size 4-8 ins in diameter.

Uprér most leaves usually tied over flowers to form a shade since

flowers of most varieties will turn brownish when exposed to plenty
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sunlight or hot weather over 75°F.

White flowers best for market.

Varieties include:- Early Patna, Snowball vars. Early market, Southern

Cross, Maincrop Banares.

";E:from,transplants.

Growth habit

Bean section on growth habit of beans.

,“. Flat réaping 8-10 weeks with direct seeding, but may be 2-3 weeks later
Reaping may continue for 2-4 weeks.

Chapter 18.

23:3) Growth habit of Cabbage (Early Jersey)
Time from| Approx ht. Approx Diam. Crop Description
. Eignting Sggwﬁo _
2 wks 2 ins 2 ins Emergence 4-7 days. Later when
(5 cm) [5 cm) planted deeper than % inch. Plants
' ‘ with 3-4 true leaves
4 wks 3-4 4-6" Plants have 4 to 6 true leaves
(7-10cm) (10-15cm) and is ready for thinning and or
transplanting.
6 " 6-8 10-12'Tnpkﬁ? Plants growing rapidly. Leaf growtl!
(15-20 cm) (25-30 cm) very marked, size app. 5"x6".
Stem nearly %" diam., main root
4-5"
g8 " 8"-9 ins 12"-15" Heads folding. Rapid leaf growth
(20-22 cm) (30-38 cm) continues, size app. 6"x9"
10 9"-10" 14"-16" Heads continue to fold, becomming
(22-25 cm) | (35-40 cm) | harder, size app. 6"x4 ins (15x
10 cm), inverted cone shaped.
12 9"-10" 15"-17" Heads firm, ready for reaping,
(22-25 cm) (38-42 cm) size up to app. 8"x5". Stem app.
l in. diam, main root 6"-9" deep.
14-16 9"-10 l6"-18" No marked increase in growth, but
(22-25 cm) (40-45 cm) heads become hdrder and heavier,

| Complete reaping during period.
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(23:4)
Crops Gem. Fertlizer |Plant Pl. Seeds Common diseases
_ Recommencation * |pop" Dist. wmnmu_ and control
[Cabbage zmw\wmlwwuﬂn 2000 pl. 24"x14% |3/4 oz For all crops-
- @ 40 1lbs/sqg.chn |@ 1 plant |or Plant / 1. Black leg
(20 kg/400 sq.m)|per hole |60x35cm |%" deep. ‘2. Black root
C N . - Control by rotation
Brussels /16-12-12 1500 pl. 30"x15" |Pl. in and pre-treat seeds
Sprcut @40 1bs " or nursery by mwvvwso in hot water
f ) 75x38cm |peat pot about 120°F for 20 mins.
T + dust with fungicide
Collarad /12-8-12 2000 pl. }24"x14" |app % oz 3. Downy mildew
2 40 1lbs - 4. Fusarium wilt
. (or yellows)
ale WPK/12-12-¢ 2800 pl. - Hmnxvms4.mvw. % oz Spray with fungicide
@ 30 1lbs 3 . 5. Mosaic
fMustard WPK/12-12-8 5800 pl. |18"x6" |app. 3/4 oz
@ 30 lbs - o “ lcan broad-
- cast on beds| - -- ... .
WHOOOHH» /16-16-12 2000 pl. 24"x14" |app. 3/4 ozs mmmnmmcwn crops eq.
@ 50 1bs beans, tomato for descrip-
- o T i i ] tion of diseases and pests
Cauliflower |NPK/12-16-12 2000 pl |24"x14" |app. 3/4 oz |
. @ 40 lbs/sg.chn| @ 1 plant
: ‘\ per hole
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(23:4 contd.)

Cauliflower wnm@omm holes in 6-8 hbsg
leaves,
Control - Use contact
'or gut sprays.

All figures, for 1l sg. chn or épprox 400 sq. metre




*sdep M93 ® UTYITM : OTqueys ojuf doxd

eyy suany ATTex93TIT PISTI © JO PIOY S< B3 3IT uUaym ‘yaou
Joeg~puowe g aYy3y oXTT 3Ised ¥y °s3sad o9s.,y3l jo ubrs 3ISATI
9yl 3e 10 3x033q bHutdeads 3xe3ls 3L w1 duQ °pPIdF pue

apty Arrensn s3isad 9s9y3l dId3YM SIARSIT 3JC ISprIsS-ixopun Aeads
o3 queqzodmrlxzaA *sdoxd ay3 sbewep £.3}OTIO pue SULIOM
-3t spryde ‘sasutu JeaT XTI s3Isad aaya» ‘A3 a923Tym 3ITnbd
pue yjow joeq-puowetp ‘xadoor abeqaro 3ayz woxy xedy

sanoy M3 v ueyly

@x0u x03 39mM butyeos 30U Ing ‘IsTOW (WO (OE-€Z) SOYOUT Z1-6
do3 desy o3 Ax3 -portrdde 3aq jou Isum I33eM yonw 003

pue poob 9q 3snu 2beuteIp N~ yY3IMOx~ FeaT sdIoy STYL

suop g ueo butiojem ‘oTqeilIom aaaym X{.;989M SIMTI £ U3AD
IO SdWT3 g UOTIeHTIIT X0 utex JIYLBTIT ':anbaxz YITM TIoM

Op satqe3lobaa 300X pue JTNIF ISYTTUN -sSaTqelabaa Lyea

*2uop aq o3 sey Euxptnom I0 I9a0 TTeF Aeuw juerd
o2y3 ‘dorsasp 03 suthoq pedy a3yl se UOCS se DUOp Jou ST
STY3l JI °TTOS 3ayy éAoqe JeoT 3ISOMOT Y3 MOTSq wa3ls JO

(wd ¢) yout T .3noqe Afuo HutaedT ‘dasp sburiposas TTel Iueld

*sdoxd 1?2 I03 08 ST STYL

*ISpuUeTsS pue I3 Mmoxb TTTM Aaylx ‘xoty- o003 aaw Aaylx 3I
*25UTTPIdsS u2aMm3Iaq YoUuT T Inoge Butmol (e ‘spaq uo 3sed
=pRNIg IO MOIINI MOTIRYS UT SPO9S MOS *Pi91J uT SwWT} Swos
03 Axessaosu burtpeys ayew I0 ‘sjuetd jo=q 398 TITM STYD
pPue auop o9 .3jouued butusdpxeH °Aep aITIUD IAY3} IOF pepeys
SPaIR UT IO 93913 I9pun AIISINU IYBU! 03 JOU IDqUIWNY

_ *speos

Ut 93jei SUeq uddIMIDQ I3 T O3 T DutmOoTT® 3PTM °3F £ Inoqe
Spaq UO I933eOS °*SISYI0 SY3 ueyl HbuUTHISS 3O0BATP WOIIF
a9TSed MOab [TITIM paejsnu pue 3abeqqed NsSdUTYD JO Spass

*SUOTITP

~U0d Tedtdoi3 I13pun spasds Ionpoad Kpaz.: sauerd °z0 xad
0008 °xoxadde ‘SurT3ljow YSIPPOI Y3ITM umo.q ‘punox ‘jiewus
*83001 I03J UMOID 98O0yl 03 IRTTWTIS SIDITONID IBEdY3 JO SPI"S

at AN S

.v_~

T

*S3¥JON



-133-

23B. LETTUCE, ENDIVE, CELERY, PARSLEY,
-~ CHARD, SPINACH AND CALALOO
(23:5)
'1Cfops Family Uses Seasonal needs
Lettuce ) |Compositae All crops Cool
{Endive ) eaten raw, Cool
Celery ) | Umbellifereae (except calaloo) Cool
barsley ) steamed or Warm
Chard ) | Chenopodiaceae Cooked in warm
Spinach ) Soups or with Warm
Calaloo Aramanthaceae meat Warm
%
The food values for the leafy portion of the crops is given beloy
Food value ]iater Prot [Carboh [Ca [Iron |vit A Vit B [Vit C |app.
(3.5028 or 100mg)jml gm |gm mgm|{I.U |mgm [mgm  |mgm cal.
Lettuce 94 1.4 (3.0 35 {1.0 300 0.1 15 20
Celery 93 0.9 (4.0 50 [1.0 Inegl |negl. |15 20
jChard 391 ;2.0 4.0 !80 2.5 11000 !negl ‘50 30
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Selecting varieties
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(23:6) ,
Crops & Plant Approx. wks Head Remarks.
Varieties Description to lst reap Description
“|s final
|lettuce o .
.(a) Head Let- |Grows to ht. app Folded head [*Under hot
tuce vars{8 ins (20cm) and loose summer con-
from ground to leaves excepdditidn heads
crown level. for outer will not
Great-lakes |Most leaves 8-10 10-14 whorl reaped |fold, will
vars. folded around Wt. app 1- |produce
short stem 2 1b flowers on
, to produce a . long stalk
Iceburg head* leaves . 10-12 Iceburg headd app. 2 ft
wrinkled, green, heavier and |high develop-
containing milk, firmer d from fer-
Caravan size up to 9"x6" Wt up to 3 |minal bud.
T (app 23x15cm) 1bs |
Calmar. Plant diam. app ;
12"-15 ins |Calmar re-
Main root app. sistant to
downy mildew
Big Boston 8-10 [other head-
Golden Ball lettuce vars.
Imperial 44 include -
Mesa 659 Bibb,white-
Minetto Boston,
Mignonette Small plant 7-9 [10-12 Small heads [Valmaine,Tom
) app 4-6" Thumb.
' diam Wt app
? % 1b _J
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(b) Leaf lettuce

vars. :
lack-seedéﬁ - | These vars. Heads do not [*Lettuce
Simpson rarely fold, fold smallqleavee usual
arly Curled- usually smaller usually/than ly slightly
Simpson and will grow. | 6-8 {9-12 . |above. better, but
Prize-Head under hotter ' . | except in
Salad Bowl conditions* a few vars.}
Slobolt Leaf colours leaves very
Ruby from dark green bitter when
"to reddish . grown durinﬁ
green . {hot weatherﬂ
Crops & General _tpprox wks to-
Varietieés Description st reap & final
Endive

Green curled
E~quisite curled
Batavian

Celery
Golden self-

Blanching
Green Pascal

Summer Pascal
Giant Pascal
Ultah vars.
Golden Plume
White gem

compound leaves.

Small plant like lettuce,- produc--
ting a thick rosette of wrinkled or
broad leaves depending on variety.
Leaf margins rugged. -

Plants grow to 1% ft ground to’
crown level, mainly due to very
tall leaf-stalks.
and leaves green or yellowish
depending on variety. Small

These stalks

Celeriac is a type of celery
(or group of varletles) with
swollen stem and root..

10-12

9-14

13-16.

15-18
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Parsley

Gfeen Italian
Moss curled

Hamburg -Rooted

Plain
Paramount

Chard
LUCullusf'
Fdrdéhook-

. giant .
Large-Ribbed

acker (hybrid)
ew Zealand vars.

kglaloo or
khinese Spinach

Tampala
mQtive

and smooth depaending on variety

‘IRoots in some vars. eg. Hamburg,

Swollen, tapered, white, length up
to 12 ins, Cooked and eaten with leaves

Plant grow to about 1 ft (30cm)

tall ground to crown, diam app. 6 ins.
Green leaves ‘with large thick main
rib, main root 6-8 ins (15-20cm)

tall, white or purplish.

Av. wt. app. 6-16 st. depending on

“lvar.

Plant may be Fush -like, erect; semi-

' lerect or trailing'to more than 6 ft

(app 2 m.)

Leaves 3"-4"xZ. Plants produce -
cluster of sm:1ll greenish flowers.
Crop reaped by cutting stem

3-6 ins akove ground.

Plant grows t. 1-2 ft, erect with
green or raddish leaves' o
Stem suécﬁlent, branching a lot,"
grows rapidly,‘ L

" |crop reaped b:* cutting about. 6 ins

above grouvnd. The plant will sprinq
again, prcducing more branches after

jeach cutting.

Small plart, liardly grow to over 1 ft |
. |Leaves may be curled, frilled or flat

9-12 -

7-10

12«16

10-12

20-26

or for
up to

one

.|year,

depend-
ing on

. fhow crop

is main-
tained.

16-26
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]

23:7) ,
%novm Cem. Fertilirer Plant =~ Pl. Seeds Common Insects
Recormen’aticns .,wom: — Dist. Reqd. - and control
" hettuce NPK/12-8-12 4500 P1. 18"x8" App. 1/3 oz |1. Aphids
@ 40 lbs/sq. chn. € 1 plant or Plant / 2 Caterpillars
" (20 kilo/400 sg. m) | per holes (45x15 cm) | %" deep 3. Leaf roppers
Endive WFK/12-8-12 3400 pl. _21"x9" in nursery |4. Leaf miners
@ 40 1bs or direct Control with
contact gut or
gsystemic sprays
lcelery NPK/12-16-16 7000 pl. 18 x5  |app. ¥ oz |1. Leaf miner
| @ 50 1bs . B . ) 2. mites
3. Control with
systemic sprays
B up to about
Parsley /12-8-8 11,000 pl. 15"x4" app 1 oz month before
@ 20 1lbs | reaping eg.
| Rogor.
Chard \Hunwwuwn 4000 pl. 18"x9" app ¥ -lb. 1. Flea beetle
or Seakale  “|'@ 40 1bs, [ I - B 2. leaf miner
Control-same as
. . above
Spinach /16-16-12 11,000 p1*. | 15"xa" app 6 ozs
1. @50 1bs -~ "~ " | bush vars. ] :
Calaloo NPK/16-12-12 12,000 18"x3" ‘app % oz 1. Caterpillars
or Chinese @ 40 lbs/sq chn oo . can broad- |2. Web-worms.
Spinach (20 kilc's pe: cast seeds Spray with con-
400 sq. netre) - tact or gut
- : . 1 insecticide
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Section 5. SOME PLANTS WITH PARTS USED AS VEGETABLES.
Chapter 24.

. This chapter will deal with certain vegetable crops that are not fami-
liar to most people as vegetables. We .pass them daily along the streets,
in our homes, and we want food to eat, yet we do not know that these
pPlants can be caten. Not much details will be given on how to grow

them. 4As we have seen earlier, gew people even know that they are crops.

Individuals who have never eatcn ;hese, may try to do so. However the aim
of this book is to bring these éropé to the attention of governments

and farmers organizations in tropical countries. Then work could be

done on what part of the plant is best and how to prepare it as food.

Here again the school can be hé}ﬁful-to.the community. Students could
grow small plots of the crop on the farm. Then, in their cooking

class, they work on how to prepare food. After this, farmers could be
‘encouraged.tq‘grow_these crops for market.

Reference - Most of the information in-Chap. 24 has been taken from
"Tropical Vegetables" by Prof. G.J.A. Terra, Director NEDERF. Commu-
nication No. 54e of the Department -of Agriculture Research. (Nether- ..
lands) 1966. Much of data is from Indionesia.
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Asparagus
Asparagus is a perénniélihefb (grdﬁ'fbf*moré"than‘one year, with flesh
underground root. The plant sends up young shoots which are reaped as
vegetables when 4-6 ins high. The first reaping is usually done about
1%-2 years after planting and lass for 4-8 weeks season. The crop
‘might last for 5-10 years. Leave to grow up later from seed or organs.

Arrow-root

Arrow-root is a perennial herb with big leaves and small white flowers,

. It produce a fleshy root system. This can be cooked in soups and sauc-

es or used to make flour. Protein content: tuber 0.1-1.7%.
Banana

‘Banana grows well in most tropical countries. The plant drows to
heights of 8-12 ft and is known for the fruits eaten both éreen and
ripe. The young flowers and leaves can_also be eaten. Thé'leaf sheath
and stalk can be made into a paste which is then baked into a kind of
bread. Protein content: fruit 1-2%, young flowers 0.5-1.9%.

Bread-nut

The breadnut tree is one that if not pruned will grow into a large
plant. It produce small fruits that can be eaten. Young leaves and
shoots can also be cooked and eaten. Protein content: young leaves
and shoot 3.2%. '

Cashew

The cashew tree if not pruned will also grow into a large planﬁ. Its
fruits and seeds are eaten and is a favourite particularly among
children in the tropics. The young leaves and shoot can be eaten as
a vegetable. Protein content: young_leaves and shoot 3-8 -5.2%.

Chives

Leafy part of the plant used for seasoning like onion
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Coconut ‘ :

The cocqgiut tree is well known in tropical countries for the fruit it
produces. The water is wonderful for quenching the thirst. The flesh
(meat) is used for a number of purposes, ranging from making coconut
oil to grater-cake. However, as a vegetable, the palm cabbage ie. the
young unfolded leaves are very useful. Protein content: palm cabbage
1.7¢ flesh 7%, water 0.3%. o ' T

Dandelior

The wild dandelion can be eaten as a lcafy vegetable. If is commonly
found as weed in pastures where it tend to kill out grasses. But it
is cultivated in certain parts of thg -North America .and Europe.. The
most comronly cultivated varieties resemble Endive and are developed
from ‘the wild dandelion.

b

Dashean (or Tarq) .

Dasheen is a plant known to most tropical peoples for its underground
parts. Not only the root part, but the young leaf and leaf stalk of
most varicties can be eaten. When.cooked they are somewhat slimy.
Protein content: young leaves 3.5-7% stalk 0.3 - 1.5% and tuber 1.3-3%.

Garlic

Garlic is a crop known for its swollen stem. In many ways it is grouwn
like onion, and is also used mainly for" seasoning Protein content:
bulb 5-7%, leaves 2-2.5%. R B S

M

Garden Cr :ss ' L R TR

The plant is a herb with small leaveeQ These can be'steemed or eaten
raw as a salad. Protein content: 4-6%.

Jack-frui-:

The jack rfruit plant if not pruned, usually grows into a very large
tree. It produces big fruits which are prickly on the ocutside.
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Both the ripe fruits and cooked opfroasted seeds can be eaten. This
is well known to most tropical peoples. What is not well known is
that the young fruits and shoots can be used as a vegetable in sauces
and soups. Protein content: young fruit 1. .5 =2, 68, r1pe fruit 2%,

. young seeds 2 5%, ripe seeds 8%.

Jerusalem artichoke

Jerusalem artichoke is fairly well known as a vegetable. Its under-
4_“ground portion can be eaten in a variety of ways.

Mang

Mango is known by most if not all.tgopicél peoples for its ripe fruit.
"People look forward each year for mangé season. Then, life is usually
so hard for many people as mango replace much of the'reqular diet.

Not only ripe fruits, but also young ones and shoots can be eaten.
Protein content: young leaves and tops 3-4%, young fruit 0,1-1% .

U o A PSR 1

New Zealand Spinach

LI [
Y.

The plant is a small perennial herb with f}esﬁy leaves and yellow flowe
These leaves and tops can be eaten as spinach. Protein content: 1.5-4%

Papaw L
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Papaw produces large hollow fruits which when ripe are .orange to red
inside and quite tasty. Although older leaves are bitter, the young
leaves, shoot and fruits can be eaten as vegetable. Sometimes, the
swollen roots are eaten by some people in the tropics. Protein con-
tent: young leaves 2.5-8%, young fruits 1-2% . ' -

Rhubarb

Rhubarb is fairly well known in the tropics as a vegetable. . It pro-
duce long leaf-stalks which can be used in sauces and soups.
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Sorrell is most known for the drinks made from the leafy portion cover-
ing the fruits. However, in some varieties, the leaves can be used as
a vegetable. Protein content: 1.5-3%

Tamarind

There are different types of tamarind that can be ecaten as a vegetable.
The ordinary tamarind is most known for its ripe pods, a favourite among
children and adults alike. However, its young leaves can also be caten.
This is also true of horse tamarind (also called wild tamarind). The
young pods and flower of tamarind can also be cooked and eaten.

Protein content: leaves 6-10%, young pods 4% and flowers 4-7.3%.

Yam

Yam igs commonly grown in the tropics for its root tuber. The leafy
above growth is usually thrown away. This is actually throwing away
food as the young leaves of some species can be eaten.
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Part 3. LIST OF MAIN REFERENCES

(In addition to those used in Parts I & 2).

1. "Agricultural Science for West African Schools"

by Adegbola, Are, Ashaye & Konio-
lafe.

2, " Asgrow Seed Catalogues."

3. "Caribbean Farming (1970)"

by Faculty of Agric. (.U.W.I).
4. " Farmlife - Oct.1969"

by Farm-life Publications
5. " Papers from Vegetable Seminar 1974"

by Crops and Soils Division (Ja.)
6. " Keystone Seed Catalogues
7. " Tropical Vegetables

by G. Terra.
8. " Vegetable Growers Handbook"

by Agricultural Information
Service (Ja.).
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