(2). Basal fertilizer application: _

Basal fertilizer is usually composed of full amount of
compost, big portion of phosphate and small portion of
nitrogen & potassium-i‘ertilizers° When big amount of
compost is applied,'its containing fertilizer elements
are calculated, but ign0red if the amount is not big.

1). Rinds of fertilizers: ¥ S
a. Compost -~ Big amouht of ‘well matured compost is reu"
commended to be'appligd. Though varies among vege-
table species, average of about 20 tons of compost .
per ha is required for most of vegetable species.
With the application of compost, various micro-
nutrients can be supplied together with small am-
ount of macronutrients(N,P,K,Ca,Mg),
By applying compbsts.vegetable plants can be grown
healthily with stronger résisting power against
soil borne diséase, drought etc., _
b. TSP, Fused phosphate, Rock phosphate - Phosphatic
fertilizer
¢. Potassium chloride (Kel) -~ Potassium fertilizer
d. Urea, Ammonium sulfate - Nitrogen fertiliszer
2). Amount of basal fertilizer application:
Compost is about 20 tons per ha as mentioned above.
For other fertilizers(chemical fertilizers), see table
13. )
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Table 10. Containing fertilizar slements in organic matters

and self-supplied manure (55)

_Kind of manyre ! N E.Q; Kgb I Cal
Human manure (ffeéh) _ 1.0 O.h;:'. 0.3
.Cattlé_manUre { (fresk) = 706 0.3 0.1
Horse manure (fresk) 0.6 0.3 - 0.3
'Sheep‘manﬁre { fresh) 0.6 - 0.3 0.2
Ckicken manure ~{ fresh) 1.6 1.5 0.9
Chicken manure (dry) . S 2,0-4.5 1.5-L,5 1.0
tatured compost | © 0.6 0.3 0,6
Ordinary compost 0.5 0;3 0.5
Clovér | ~ (fresh) 0.6 D.2 0.3
Cow pea (dry) 3.0 1.0 k.t
Lupine (fresh) 0.4 0.1 0.3
Lupine {dry) 2.7 1.2 2.2
Rice bran _ 2.1 3.8 1.4
Alfalfa ( fresh) 0.7 0.2 0,5
Alfalfa (dry) 2.8 0.6 - 2.2
Green corn ( fresh) 0.2 0.2 0.4
Rice straw (dry) 0.6 9.1 .9
Corn stock (dry) 0.5 0.4 1.6
Rice husk . (drv) ‘ 0.5 0.2 0.5
Wood ash : } 1.0 4.8 19.7
Straw ash 1.0 L.s : 3.2
Rice husk ash 4.0 7
Fish meal £,4-8.8 4.0-10.9 O0.h7-0.75 _
Bone. meal _ 1.0-12.6 1.0-31.2 0.46 15.8-43.0
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Table 11. Containing fertilizer elements of chemical fertilizers

Fertiliger. '

Name of fertilizer Other Remarks
o “elements ‘elements S :
(%) (%)
Ammonium sulfate -NHQ—N - 21 Ag, S0. Make soil
_ : - acidic
Urea N - 46 |
Calcium cyanamide N - 21  Cal - 60
(Lime nitrogen) - :
Ammonium nitrate N = 34 - Easily run
(NHy =N - 17 away with
NQz ~N ~ 17) water
Calcium nitrate ‘NQz =N - 13 - Qa0 ~ 26
Superphosphate P.0s =~ 16.5 CaS80y -~ 60 Acidic
Fused phosphate P20s= 20 MgO - 15
Triple superphosphate PaQOs- 46 CaS0y
(TsP)
Potassium chloride K.0 - 60
(Kecl)
Potassium sulphate K20 - 50 Ag, 504
Slaked lime Cal - 65 pH -~ 13
Ground lime stone Cad -~ 55 pH - 11
Calcium oxide Cal - 95
(Quick lime)
39
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Table 12, Suitab]eness of The' mixinq Of aifrerent iertllizers

¥os Names ot fertillzers : ' Group ot fertlllzers
I Jile|staistsef
1. Ammonium snlfate, R R RIS
Ammonium ¢hloride L bl AalO O x
Superphosphate, N -
Ordinary compound fertilizers,
Ammonium phosphate based
compound’ fertilizers
2. Caleium cyanamlde, ' - -
Calcium nitrate, - _ _
. Alkaline compouﬁd fertlllzers, . X 1% 1010
" Potassium b;carbongbe :
3, . Ammonium nitrate _
; o FANE -4 Ol XX
4. . Multi-phosphate, - - _
Magnesium superphosphate, Otx|lal Ixi{x]
Superphosphate-fused phosphate : :
mixture
5. Fused phosphate, A
" Ground lime stone, x| % \
Ground dolomitic lime stone, 0|0 O
Bone meal,
Ground shell
6. Calcium oxide
Slaked lime, ’ 1|0 x\x O\

‘Magnesium hydroxide,

Wood & grass ash

Remarks: (1). Mixture among same proup is possible.
(2). © Can be mixed, but must be applied promptly
after mixing.
/A Difficult to handle because of inadequate
physical condltions.
X Cannot be mixed.
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Table 13, Standard amount of fertiligzer application.

(trom experience) ( Kg/ha ) 11'
Vegeiables Flements ~TotalTasal™ “Top dressing
R camount  amount 1sgt T Pnd | drd 0 4th
. : : kg kg  Kg . Xg Kg
Cucumber "N 300 130 50 T0 50
P 150 BO 20 50 . .
K 2200 110 30 30 40
Melon N 220 110 30 40 40
P 130 70" 60 .
K 150 80 20 30 20
Squash W 220 110 30 40 40
P 190 80 50 40 40
K 220 80- 40 50 50
Watermelon i) 220 80 40 50 50
P 150 80 50 40
K 190 110 : 40 40
Egg plant N 260 110 40 70 40
P 150 - 150 ,
K 220 80 40 50 50
Tomato N 300 110 40 90 60
: P 150 150
X 220 80 40 60 40
Sweet pepper N 300 120 40 50 50 40
P 150 150
X 220 80 30 40 -40 30
Okra N 170 100 20 30 20
: P 110 110
K 140 60 40 40
Strawberry N 190 110 40 40
P 150 150
K 170 90 40 40
Garden pea N 80 20 20 AQ
P 110 110 '
X 150 110 40
Broad bean N 80 40 20 20
P 100 100
X 110 80 30
Bean N 110 80 30
P 110 110
K 150 70 40 40
Soy bean (pod) N 40 40
P 110 110
X 110 80 20
41
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5

Llements Total.

_Basal

TOP.dreséing

~215-

Jegetavbles 0
B . amouht: amount . ist 2nd  ord 4th
- - Kg - Kg Kg Kg kg  Kg
Potato N 150 - 110 40 | T
; P B0 80 DA
_ | K 120 80 20 20
sweet Potato N 40 40
: P 110 110
, K- 150 80 70
Tarﬁ N 190 - 80 30 40 40
| P 110 - 110
. K 150 70 40 40
Cinger N 220 110 70 40
P 200 200
X 220 80 40 50 50
Onion N - 220 80 40 60 40
P 170 © 170 C
K 200 100 50 50
Garlic N 130 50 40 - 40
P 110 110
X 130 50 40. 40
Welsh onion N 220 110 30 40 40
- P 110 110
K 190 100 50 40
Radish N 200 100 20 40 40
P 110 110
X 160 80 40 40
Turnip N 200 100 20 40 40
P 110 110
X 160 80 40 40
Kohlrabi N 130 50 40 40
P 60. 60
| K 100 40 20 40
Beet N 150 70 40 40
P 110 110 -
K 150 80 70
Burdock N 200 60 40 40 60
: P 150 150
' K 200 120 40 40
Pe tsai N 150 50 20 40 40
| P 80 80 -
K 110 40 30 40
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Top dressing

Végetables T ITements  Total  Basal e
B S S amount . amount  1st Znd srd 4th
] : - T Kg T Kg Kg Keg Kg Kg
Chinese cabbage N - 220 100 30 30 30 . 30
P 150 150 : '
K 260 110 60 50 40
Mustard N 200 100 20 40 40
P 110 110 N
X 110 40 30 40
Cabbage N 220 100 20 40 30 . 30
P 130 130
K 170 130 40
Brussel sprouts N 360 200 40 40 40 . 40
P 150 150 -
K . 260 110 .40 T0 40
Cauliflower N 260 130 .40 50 40
, P 200 200 : .
X - 220 100 40 4OA 40 -
Celery N 260 150 20 -850 40
P 200 200 . -
K 220 160 30 0
Lettuce N 200 100 20 40 20 20
P 130 130
X 160 100 40 20
Spinach N 220 150 30 40
P 100 100
X 110 110
Aspsragus N 300 180 60 60
P 220 220
K 260 180 40 A0

Remarks: (1).

This ig only a standard of fertilization based on

experience, thus we have to adjust this amount
considering soil texture, weather, aim of planting,
management of planting, previous crop etec.

(2), Amount is calculated in elements

N -~ N
P ewme= P2Of
K ~-— K20

4%
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3). Method of application:
 ‘There are two methods of basal application namely
broadcasting and ridge application. Basal fertiligzer
should be applied 1 - 2 weeks hefore planting., =
a. Broadcastlng-' : '
.. Broadcast all compost and basal chemical fertili-
zers together with lime before final harrowing or
'rotorvatlng and mix with soil well by harrowing or
rotorvating. Blgger amount of fertilizer is usually
requlred.thaﬁ rldge.appllcatlon. ’ '

b. Ridge application:
_Figure 9. Place wheres fertilizers should be put

Top dressing /

A\
VAdds) ol
B2 B2 B2
B2 : 77 '
///// : Bl + B2
B1 o ’ ’
) - (2) )
Bl Rough érganic matters with the fertilizer
B2 Compos with the fertilizer
Explanatlon-

(1) is ideal way to apply fertilizer. The plants
get B2 fertilizer after planted and get B1 later
on. This makes wide and deep root development and

' longer harvesting period. However, the field work
for (1) regquires more labor and time.

If (1) is difficult to be employed, apply the
fertilizer in the ways shown in (2) or (3). The
important point is the application of fertilizer
with compost. - '

If drought of field is worrled, avoid to plant
seedlings just above the compost,since compost

“tends to cut capillary attraction.
44
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Figure 10. Simple method of feitilizer applibéﬁion

/////// // /7// //MWT

Futﬂnu’

{1}

(1). Before appllcatlon
- (2). Dig a ridge and put soil on side by a
. grab hoe and put the fertilizer.
(3). Again dig a ridge at another side and
put s0il on the fertlllzer._ .

Root vegetables may develop branched roots if sown
‘above fertilizer ridges, therefore root fegetables
ghould not be sown above fertilizer ridges.

4). Advantage of the application of organic matters:
Organic-matters such as compost, rice straw, rice
husk and cattle manure do not contain much fertiliger
elements, but they have various positive effecfs on

vegetable cultivation,

Those positive effects are;

a..Partial supply of macronutrients.

b. Supply of micronutrients.

c¢. Improvement of drainage and water retention.

d. Prevention of the leaching of fertilizer elements.

e. Improvement of buffer action. '

f. Prevention of soil hardening in dry season.

Orgahic matters therefore should be applied not as
nutrient suppliers but as SOll amendment materlals.
Because of above explalned p081t1ve effects, applic-
ation of organic matters is hlghly advantageous in
heavily sandy or clayéy soils. _

When organic matters are applied, it is recommended
that they should be applied after well matured (well
decomposed) or carbdnized-(e,g. carbonized rice husk
for nurserj bed soil) in order to avoid nitrogen defi-
ciency caused by the decomposition of organic matters
in the soil.
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(3). Soil preparatlon (plow1ng, harrow1ng) and rldge maklng°

Both soil preparatlon and ridge making are sometlmes !
carried out but sometimes not carried out dependlng on a
the situation, _ , ‘.
Examples-- ) S : . )

No 'so0il preparatlon - Cultivation of some orops (

Green bean, soy bean, long bean etc.) in the paddy,
field during dry season, or in the cases of m;xed ’
cropping. _ v

Ridge maklng - Rldges are bas1ca11y not always needed,

but nade espe01ally durlng rainy season in orde& 1o
improve drainage. _ / -,

However, soil preparation and ridge making are expL—

ained here on condition that they are needed. §
1). Soil preparation (Plowing, harrow1ng, rotquatlng)

Plowing is required when, L -

a. Soil is needed to be turned over afterfpaddy
planting in the paddy field or after planting
certain crops for a long period.

b. Weeding effect is expected. .

c¢. Depth of cultivated soil should be deepened.

Spil can be ready for planting by rotorvating

once, but harrowing is needed if plowing was done.
2). Ridge making: ' -
Necessity of maklng ridges should be determlned
upon considering following factors,

a. Depth of cultivated soil.

b. Excess moisture (water) tolerableness and
oot depth of a crop.

c. Ground water level,

d. Rainfall - Dry or rainy season

Since above conditions vary from one case to anot-
her, height of ridges also varies in the same manner.
Ridges are especially needed when following situ-

ations are observed, and when these situations are
severer,'higher ridges are required.

a, When ground water level (water table) is high,
precipitation is big and/or drainage condition -

is poor,
46
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b.

Deep rTooted vegetable crops are cultivated
where the depth of cultivated soil isg not deep
enough ' :

‘When moisture~ 1nbolerant vegetable crops such
as tomato, watermelon, spinach oxr radish are
cultivated., a

(4). Countermeasures for excess water (moisture) injury in
paddy field vegetable cultivation: _
Drainage situation in paddy field is often poor.
Therefore when vegetables are cultivated in the paddy

field'during fainy season or in the poorly drained

paddy fields, some measures must be taken in order to

supply
oxigen

enough oxigen to plant roots, otherwise poor
supply may disfurb root development or may even

cause root rot ultimately causing poor growth or death

of plants.

(Countermeasures)

(=2

b.

Ground water level (water table) should be low-
ered by improving'drainage system,
Application of big amount of organic matters
improves physical properties of soil such as
drainage and hardness.

Make higher ridges.

Cultivation of moisture tolerant vegetable crops
sﬁch as taro, ginger, lettuce, onion, cucumber
ele.
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figure 11. Ridges for vegetable cultivation

Ao Typlcal rldges (Cm) .ﬂiow ridge .

fertilizer O RN s
are mixed .;:};faﬁ:' A

10

Compost & lime
are mixed

High ridge

Fertiligers are

mixed - _ f; £5--30
" R ’ % -

Compost & lime : about
are mixed L jf

B. Ridges for cabbage plantiné (cm)

a. Single row ridge 1,Y Y'f v

c. Rldges for eggplant planting (cm)

_ a.,SLngle oW ~ Planting b. Double row
160~ 180 holes
L : ) 7 )/ A 7 .
7 //////////‘/7///////4’/2 -7///421’/% 7
100120 80~ 100—t= s
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10.Field plantings | | |
Except direct sowing in the field, raised seedlings in
the nursery must be planted into field with proper prece-
dures. ' '

(1). Proper age of seedlings for Tield planting}
Proper age of seedlings for field planting varies

(2},

from species to species, though planting of younger

_seedlings'lesséns transplanting shocks with any spe-

cies in general,

Approximate ages bf-seedlings suitable for field

planting are as follows,

Yor
lecte

Vegetables Days after Number of
germination true leaves

Tomato - . 30 days : % - 4 leaves

Red & green 40 5 = 6
pepper

Cucumber 20 2

Melon 25

Fgg plant 40 5 =6

‘Cabbage 30 3 - 4

Cauliflower 30 4 -5

Lettuce ' 25 3 - 4

How to ditinguish good seedlings and bad seedlings:

maximum yield and best gquality of products, se-
d good seedlings must be planted,

Conditions of good seedlings are;

Qe

b,
C,
d.

ea
T.

Not too big {(not over aged) but not too small
(no growth disturbance).

Leaves are big, dark green and not malformed.
No pest and/or disease damage.

No virus symptoms (corrugated,.rolled or mosaic
leaves).

Stems are big and no internode elongation.

_Thidk growth of roois.

49-
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Figure 12, Good seedlings & bad seedlings (tomato)

Bad seedlings Good seedlings

a.Internodes are a.Internodes are
elongated. adequately short.
b.Stem is thin. b.Stem is big {thick).

c.Leaves zre thin. c.Leaves are thick (big).

2
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(3) .How to take up and transfer seedlings:

Tollowing cares should be taken when seedllngs are

handled except when seedlings are raised in the pots
or in the kneaded soil block nursery.

Ca,

Nursery soil should_be,cut into square with single.
seedling each in-every block using knife 2 - 3

days before field planting, and each block should

be moved a little aside in order to accelerate

the growth of new roots so, that transp]antlng shock
would be lessened.

Watering should be done moderétely 50 as to main-
tain the nursery a little dry from 3 - 4 days before
field planting, so that seedlings would be accus-
tomed to the field condition (less water condition).
Enough watering should be done half day'before

field planting. .

Seedlings should be taken up carefully with as

much soil as possible around roots. .

Taken up seedlings should be placed in the box
carefully and transferred without much vibration.
Taken up secedliings must be kept in the shade and
must be planted promptly.

(4).Planting density:

Standard planting density for respective crops is

ags shown in table 14, but it varies with cultivation

method, training method, variety etc.
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pable 14. Cultivation standard

1

ﬁgggfables Necessary Row to Plant to Number Amount Remarks
' rotation row plant © of  of
term ' ' plants  seeds
{year) per ha vper ha
A o year . cm _ cm. .. . R
gucumbex 3 90 45 24,000 1.1 L. Transpl.

' ' - _ - o 5.5 L. Direct
pickling melon 5 150 S0 7,200 3.5 L. o
Melon 5 150 90 7,200 3.5 L.
squash -~ -~ Comt, oxr 2 180 S0 - 6,000 3.5 1.,

Water melon 8 180 150 3,600 3.5 L.
Egg plant 8 90 60 18,000 1 1I.
Tomato 8 90 36 30,000 0.7 L.
Hot pepper - 8 90 45 24,000 1.5 L.
Okra 2 90 36 30,000 27 I.
strawberry Cont. . 60 30 54,000
garden pea 8 90 30 36,000 50 L. For big seed
20 L. For small
o C seed
Broad bean 2 60 30 54,000 90 L. Medium grain
' : 75 45 28,800 125 L. Big grain
Kidney bean 2 45 24 90,000 90 L. Dwarf type
. ! 75 30 43,200 72 L. Climbing
: . o L type
Green soybean 2 60 15 108,000 90 *
Potato 3 : 60 30 54,000 1,500 kg
Sweet potato Cont. 90 30 36,000 600 kg
Yan 5 60-90 45  24,000- 1,200 kg°
- o 36,000
Taro 4 90 45-60 18,000~ = 600 kg
o : 20,000
Lily . 5 40 20 121,500 225 kg
Lotus Cont. 180 120 - 4,500 225 kg
Arrowhead Cont. 75 36 36,000 360 L.
Ginger 3-4 60 30 54,000 1,200 kg
Radish Cont. or 2 60 24 67,500 9-18 L.
Turnip Cont., or 2 45 12 180,000 5.5 L. Small turnip
60 30 54,000 5.5 L. Medium
turnip
Kohlrabi 2 ' 45 24 90,000 2 L.
Carrot Cont. or 2 30-45 12 after 180,000 18 1 Seeds w/o
thinning hair
54 L. Seeds w/
hair
Edible burdock 7 60 15 after 108,000 18 L.
thinning
Beet 2 45-60 15 108,000~ 54 I,
) 144,000
Yelsh onion Cont. or 2 120 15(2)1,080,000 5.5 L, Green leaved
(4 lines)
90 8 135,000 5.5 1. White stemme
Nanking shallot 2 140 18 180,000 360 L.
(4 lines)
Bakers garlic 2 - 60 8 202,500 270 L.
Onion Cont. or 2 120 10 300,000 7 L.
(4 lines)
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2

Vegetables

Neceésary Row to Plant to Kumber 'Amount Remarks

rotation row plant of of .
term ' plants seeds.
(year) - _ ver ha per ha
year - cm  cm - o
Leek _ 90 15 72,000 5,5 L.
Garlic 2 45 -9 240,C00 900 L.
Chinese cabbage 3 I 45 28,800 5.5 L. _
Mustard Cont. or 60 40 41,540 9 L. General
(Non-heading) . : - cultivation.
: 40 Line 9 L. Barly harvest
Indian mustard 2 60 20 54,000 3.5 L, .
group . :
Cauliflower 2. 50 60 18,000 0.6 L. Transpl.
Brussels sprout 2 75 45 28,800 1.1 L.
Cabbage Cont, or 2 60 40 39,750 0.5 L. Early var,
65 45 33,300 0.5 L. Intermediate
Celery 2 75 30 42,200 0.4 L,
Parsley Cont. 30 9 360,000 2.7 L.
Lettuce 2 90 30 12,000 0.6 L.
I - (2 lines) .
Water dropwort Cont. 390. 9 480,000
(4 lines) ,
Garland 2 90 Line 36 L.
chrysanthemum {3 lines)
Butter-bur Cont, 45 30 72,000 188 L,
Spinach 3 45 18 after 126-180 L.
‘ thinning
Leaf-beet 2 45 24 90,000 72 TI.
Asparagus Cont, 120 60 13,500 3.5 1.
53
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(5). Method of field planting:
- Too deep N SR e
o too shal- Figure 13. Depth of field planting
low planting = ' : RN Y ' '
must be avo- '
ided.

Vegetables

such as egg
plant, red &
green pepper, -
lettuce, chi-

Too deep - Too shallow
negse cabbage, - - _
onion, welsh onion especially show poor growth with
deep planting. _ _ _

If planted shallowly, root taking is often poor re-
sulting in the poor growth, 1aying'd0wn or death of
plants., Seedlings are generally planted at the depth
of nursery soil surface (same as nursery depth) or
1 ~ 2 cm deeper than nursery soil surface varying from
species to species,

However, in the case of tomato, cucunber, cabbage &
broccoli, déeper planting of elongated (succulently
grown) seedlings makes the plants stouter due to the
occurrence
of roots
from the
buried por-

?igure 14. Adeguately planied seedlings

tion of
stem,

Field
planting is Watering
preferably
carried out
early in
the morn-
ing or late
afternoon
when sun-
shine is

not strong.
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().

(7).

After planted, scil around the plants should be pre=
gased lightly by hand and watered. ) ' _ '
In case sunshine is strong and s6il m01sture .sgems
ﬁot enough temporary shade may be given to each plant
1ng ‘banana leaves or any other avallable materials

-tlll plants take roots.

-Mlxed planting (1ntercropp1ng)

1t is a good idea to utilize fields contlnuously and/"
or more than 100 % by adoptlng mixed planting. of qeveral
vegetable species, ' .
However, if mixed plantlng means the continuous plantlng
of certain Vegetable famllles, it may result in the out-
break of severe 5011 borne diseases or just simply poor
grouth '
Unrecommendable mlxed plantlng examples.
Continuous cultivation of solanaceae {(egg plant,
red & green pepper, tomato, potato ete.)
~~ May cause the outbreak of Bacterial wilt, Late
blight etc. .
Continuous cultivation of cruciferae (cabbage, cau-
liflower, broccoli, radish, chinese cabbage, beet,
turnip ete.)
-~ May cause the outbreak of Clubroot (many cases
were observed in West Java).
Continuous cultivation of cucurbitaceae (watermelon
melon, cucumber, chayote etc.)
— May cause the outbreak of Fusarium wilt,
Continuous cultivation of vegetable species within
same family is often seen in mixed planting field, but
this practice should be avoided as much as possible by
employing rotation planting pattern.

Mulchlng

Mulching around the plants, on the ridge or whole fleld
u51ng some organlc matters such as rice straw, rice husk
or corn stock may helpful for the growth of plants both
in dry & ralny Seasons.
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Effects. of mulchlng are;

-
b.-

d.
e.

Increase water: retentlon in dry ueason. _
Prevention of plants from soil borne dlseases 1n
ralny Season,. : o _ _ _
Prevention of soil erosion: and runnlng(leachlng)
of nutrlents in rainy season. '

.Checklpg,of the growth of weeds.

Checking of the inbrease of soil temperature, thus
helping root growth _
Keep good aeratxon in the 5011
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11.Field maintenance: -

(1). Top dréssing:' . A
Standard amount of top dressing was explained in Table
.13..T0p-dreséing fértilizers are'applied at the most
important stages of respective vegetable crops.
' Thé_basic idea of the timing of top dressing is as
follows, . _ o ' '
a. For leafy & roct vegetablés: _ . ,

Bigger porticn of fertilizer is applied during
eafly stages cf groﬁth_when plants conduct vegetative
growth vigorously.

However, in case of head forming vegetables (cabbage,
chinese cabbage & lettuce), fertilizer is applied
evenly throughout field period since they absorb sub-
stantial amourt of fertilizer elements during head
formation, .

b, For fruit vegetables: .

For continucusly harvesting fruit vegetadbles (tomato,
cucumber, egg vlant, red & green pepper), fertilizer
is applied everly throughout field pericd.

For short term harvesting fruit vegetables (melon,
watermelon etc.), bigger portion of fertilizer is
applied during fruit growing period.

In case harvesting périod is extended by revitali-
zation pruning in egg plant and/or red & green pepper,
amount of 3rd top dressing should be applied just
after prunihg and thereafter every month or even more
freqhenfly.

As mentioned iz Table 3, salt accumulation may OCcuf
if huge amount oI chemical Tertilizer was applied for
the continuous cultivation of vegetables.

Higher EC level mesans big amount of residual fertilizer
in the soil causing salt injury to the plants.

Therefore with the soll that shows high EC level, fer-
tilizer amount should be lessened as shown in Table 15,
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rable 15. EC level and propoéed fertilizer'amouﬁt

ﬁc level

Esblmated amount Needed’ fertlllzer amount

Soil 13 WabeTIS - of NO;~N and countermeasures
(mllllmho/cm) (mg/100 g so0il) . o
0.2 G Standard _ : .
0.52 10. Basal appllcatlonr--half
Top dressing - may. require
: . more than standard.
0.85 20 ‘Basal application = half
- Top dressing ~ standard
1.16 30 ~ Basal. application = small
-amount for helping rooting.
Top dressing - standard:
1,80 50 Soil should be deeply plowed.
Basal application = small
amount for helping rooting.
Top dressing - may be smal]er
than standard.
2.44 70 } Salt injury may occur.
3,40 100 ~- Salt needed to .be washed

_away or salt résistant
crops may be planted
without fertilization.
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(2).

(3)

(4).

(5).

Irrigations

It is not always'eaéy toiCarry_Out irrigation in the
fields, though yield would surely increase if irrigated
properly. ' ' o
Relations between. 3011 condltlons and m01sture 51tu-
ations are as f0110ws.
Too wet - Watler drlps if so0il is. squeezed by hand
Vegetable roots may rot. Drainage is needed.

- Adequately wet - Soil becomes a ball (a mass) if squ-
eezed by hand and does not break up even if
pressed.llghtly by a finger tip.

Too dry - Soil ball breaks up into two or more sections
even if squeezed by hand.
If soil ball is broken up into many pieces,
vegetable crops may wither or die.
Watering is needed.

Thinning: _

In case direct sowing was done, thinning should be
carried out while plants are still young and not dist-
urbing each other.

For the plants to be thinned away, see 8., Nursery main-
tenance activities - (3) Thinning and for the planting
density, see Table 14. '

Weeding and earthing up:

Weeding should be carried out as necessity arises,

In the case of taller weeds than vegetables, vegetables
can neither receive ehough sunlight nor absorb enough
nutrients leading to the poor growth,

When high ridges are employed, soil on the ridges may
be lost by strong rain or weeding works necessitating
light earthing up.

In potato cultivation, earthing up is needed 2 ~ 3
times rvespectively after weeding and fertilizer appliém
ation,

Mulching:

As explained in 10. Field planting - (7). Mulching,
mulching is useful for any kinds of vegetables through-
out dry & rainy seasons,
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Especially for ground creerlng(runnlng) vegetables _
such as watenr melon, melon & cucumber, mulching 1essens
the occurrenoe of so0il borne diseases.

(6). Tralnlng and prunlng :

Tralnlng is requlred for some vegetable spe01es for
obtaining hlgher yleld and/or better quality vegetables.
Basic ideas of tralnlng and pruning are as follows, -

For tomato - When support (pole) is used, lateral bra-
nches are either removed or pruned after

o first fruit cluster.

For cucumber, balsam pear & chayote ~ Some kinds of'
supports, fences or trellises are needed
for vines to climb. 7 _

For watermeloh, melon & squash ~ Main vines should be
pinched at 5 -~ 6 nodes,then 3 -~ 4 lateral
branches should be left and pinched res-
pectively at 8 = 9 nodes., -

Revitalization pruning for egg plant and red & green

pepper -~ 1/2 -~ 2/3 of branches are pruned off while
piants are still healthy enocugh (vigordus
enough), then extra top dressing should
be applied.
Harvesting period can be extended.
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Table 16 Tralning method of vegetables in open fleld cuitlvatlon

nxinrumey

Vegetables  Type of Method of training
training
Tomato Single The most common training method.
stem Pinch . at 7th or 8ih cluster and leave 2 - 3
leaves above the last cluster.
4 « 5 fruits per cluster. - '
Harvesting up to 10th -~ 12th cluster of
tomato 1is practiced in semi-hlghland cultie
vation. . _
Double Leave'a lateral hranch below the first_
siems cluster.Start of harvesting is delayed, but
yield is high. Good for retarded cultivan
tion.
No Good for a cultivation of processing tomato
training without support. For melf pruning variety,
leave a lateral branch below the first
cluster,
Egg plant 3 main Leave 2 lateral branches below the first
stems  flower and remove other lateral shoots _

Sweet pepper

Cucumber

Natural

Single
vine

helow those branches,

Remove lateral shoots below the first
flower. Sometimes, the first flower is
pinched in order to make the plant vigor-
ous aiming at better harvest.

Good for varieties which have fruit bearing
habit on every node on the main vine.
Female flowers are borne from 5th - Tth
node and above on the main vine and also on
the first node of the first lateral branch.
Train or tie the main vine and pinch the
tip of lateral branch leaving 2 - 3 leaves.
(See figure A)
Pulling down of the main vines is practiced
though laboroug. If wmore than 8 - 9 leaves
are kept below the fruit set node, an en-
largement of fruits is not affected so much
by pulling down of the main vine.
{See figure B)
Some varieties which bear 2 - 3 female flo-
wers on every node are not trained by pull-
ing down of main vine, but the tip of main
vine is pinched (as high as support of the
lants -- usually 25th - 30th node).
See figure A & C
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yegetables  Type of Method of training
training :

String tape

Vine without

leaves

A _ B

3 - 4 Good for varieties which have less female
vines flowers on the main vine, . thus the most of
female flowers are set on the first nodes

of lateral vines.
Pinch the tip of main vine at Tth - 8th
- node and leave 3 - 4 lateral branches.

Ing

First lateral branch

Main vine
Natural It is similar to 3 « 4 vine training method

but pinch the tip of main vine only and leave
brancheg ag they are.

62

-235-



Type oF

“Method of t:aining

b,

. Vegétables
' training
Watermelon 3.4 vines = 3 vine ‘method is for early maturing oult-

Sweet melon *- 4 vines

{Makuwa-~
type ~--
open field)

Squash

2~3 vines
(C.
maschata)

1-2 vines
(C. maxima)

vatiori, while 4 vine method is for general

“open field cultivation. .
Generally, the first female flower comes

on 8th - 13th node of the main vine.
However it is better to set fruit on ‘about
20th node of the main vine and aboutl 15th
~ 18th node of the first lateral wvine,
When the main vine grows 40 - 60 cm long,
select necegssary number of sitrong lateral
vineg and pinch other lateral buds,

It is necesgary to take care of the vineg
until the fruits become tennis ball sigze.

Pinch the tip of main vine at 5th - 6th
node. Select 3 - 4 strong first lateral

" vines.

Pinch the tip of first lateral wvine at 8th
- 9th node.

Pemale flowers are borne on the first node
of second lateral vine. Keep 2 - 3 leaves
above a fruit and pinch the vine.

Two vine training with the main vine and
first lateral vine or 3 ~ 4 wvines pinching
the tip of main vine.

Set a fruit on 12th ~ 13th node,

No pinching of main vine and set a fruit
on it. Single training or double vines of
main vine and the first latral vine and
pinch other unncessary vines.
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Figure 15; Revitalization pruning

A. Sweet pepper (Green wpepper) :
: - . e Cut (prune)

a.Pruning is preferably
done at stout (blg)
branch. . - _
About half of the
branches should be
pruned,

b.Top dr8031ng and
watering should follow.

== Cut (prune)

a.About half of the
braunches should be
pruned.

b.Top dressmng and
watering should
follow.

C. Bgg plant - ()
1st branch:

Vigorous . brancn
shoot

Before pruning After pruning One month after
pruning
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- (7). Pest and disease control: :

Once occurred diseases are dlfflcult to be eradlcated
or controlled, whlle preventive measures lessen the ccow
urrence of diseases, Therefore, it is-recommended to-
spraj adéquafé fﬁngicide every 5 - T-days_during“the
seasohs severe outbreak of certain disease is feared,
If_onbe'outbreak occurred} more fréquent'spray is needed.

For the control of pests, adequate insecticide must
be sprayed if ocourrence was observed. , :

For the spray of both fungicide and insecticide aftex
occurrence of pests and/or diseases was seen, a large
volume of'solution,must be sprayed‘at ane time in order
to wet plant bodies completely including the underside
of leaves,

For soil borne diseases, there is no effective meas-
ure except avoidance of the continuous cropping of same
family, growing healthy plants by applying big amount
of compost, avoiding drought and/or t00 wet condition
ete. _

Pests and diseases which farmers are now facing or
might face, and their countermeasures are explained in
Table 17.

Certain insecticide or fungicide is effective or more
effective for certain pest or disease, and the percentage
of ingredients varies among same chemical (in a different
packing or bottle), thus explanation of each chemical
must be carefully read before preparing solution.

Repeated spray of one kind of insecticide sometimes
causes the outbreak of chemical resistant Sp901es or
races, therefore it is Trecommended to spray several ins-
ecticide alternately.

Sumithion is not recommended for cruciferae vegetablﬂs
since it causes chemical injury on those vegetables.
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12 HarVesting.- :
Harvestlng is to be caﬂrled out in canstderatlon of the
size and/or ripeness of which consumers demand
. For the fruit'VegetaOWQS, harvesting of overripe fruits o
may lead- to the weakening of plant_vxgort thus,harvestlng
of younger fruits helps-éxtéﬁd harvesting period. . |
1%, Cleanlng of field after narvesting'
Where- 8oil borne disesses are feared or startlng to pre~

vall, removal of plant residue is lndlspensab]e as the pre-
ventlve measure to: 1essan or delay the occurrence of dlseases.
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USZPUL EXTRA MATERIALS ON VEGETABLE CULTIVATION

(1). Method of making compost
{2). Continuous cropping tolerance

(3). Crop rotation system

11
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(1), Method of making compost:

1. Materials (For 1,000 kg of straw):
a, Rice straw - 1,000 kg |
b. Animal manure (cattle, horse, goat, chicken etc.)

=100 - 200 kg (or less or more)
c. Slaked lime =~ 40 kg
d. TSP - 10 kg
- e. Urea -~ 10 kg
;f. Rice bran - 10 kg
'g. Water - as required

i
2. Procedures:

Figure A Plllng of compost
Animal

Rice bran, TSP & Urea g7723327222?;?7;C**r’“”4'manure

Rice straw, slaked
lime & water

Animal manure

Rice straw, slaked ] 7
lime & water e e el R oo

a. Site of compost making should be free from soil borne
disease, '

P. S0il should be well stepped'on foot and made hard,

¢c. Straw is piled in the dimension of about 2 m x 2 m for
about 30 cm thick., While piling, water is sprinkled
and slaked lime is broadcasted and stepped well on foot.,

Amount of water should not be too much or too little.

Adeguate water amount is in such a condition that small
amount of water comes out if stepped (pressed) on foot.

d; Spread rice bran, TSP and urea,

e, Pile some animal manure if available.

f. Repeat ¢ -~ e till all materials are piled. Top of the
pile should be animal manure.
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g. Cover the pile with galﬁanized-iron.(iron.sheet) or
plastic sheet in order to avoid both rain and drying,

Figure B. Procedure of compost making

Cover

Rice straw
& lime

Mixing & repiling

h., First mixing and repiling is carried out about three
weeks to one month after piling, ‘
Materials on the guter-side where fermentatieon is de-~
layed should be placed inside through mixing and repi-
ling process, so that fermentation is performed evenly.

Watering should be done during repiling till water
drips from between fingers if squeezed by hand.

i, Second mixing and repiling is carrisd out about three
weeks to one month after the first repiling.

j. Compost is ready for use about one month after the
second repiling (2.5 - 3 months after initial piling).
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. Continuous cropping tolerance:

Many vegetable species show poor growth, more pest &
disease occurrence and poor yield as a result of continu-

ous cropping. Reasons. of those conditions can be roughiy

gummarized into two categorles.
a. Respective vegetable species absorbd 51m13ar amount

of respective nutrients at certain soll depth.

Therefore nutrient level at certain soil depth becomes

inadequate for pariticular vegetable species,

b. Continuous cropping of same species or same family

leads to the accumulation of the pathogens of soil

borne diseases in the soil.

We can roughly classify the tolerance of respective ve-

getable crops for continuous cropping as follows from the

view point of nutrient level.
a. Can be cultivated continuously {tolerant):

Strawberry, turnip, cabbage, squash, sweet potato,

radish, onion, welsh onion, mustard, lotus, arrow-

head, parsley, aspsrsgus, carrot

b. Fallowing (rotation)needed :

2 years

53 years

4 years
6 years
T years

8 years

Kidney bean,long bean, okra, broad beamn,
brocecli, soy bean, kohlrabi, beet, garlic,
cauliflower, lettuce,garland chrysanthemum
Oriental pickling melon, cucumber, potato,
ginger, chinese cabbage, spinach, red &
green pepper

Taro, celery, melon, yam

Tomato

Edible burdock

Water melon, egg plant, garden pea, hot

pepper

However, problems occurring as the result of continuous

cropping are sometimes due to the occurrence of soil borne

diseases, In this case, certain fallowing or rotation pe-

riod is needed for certain species or families,
Plooding of the field (paddy field condition) in most

cases can drastically reduce the pathogens of so0il borne

diseases within one to two years.
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(3). Crop vrotation system:

Rotation of vegetable crops should be considered in- four
_séparate}situatidns;-'
- They are; SR B
a. Paddy field plus vegetables
- b. Upland vegetables -- Single cropping pattern
¢, Upland vegetables -~ Mixed cropping pattern
d. Home gardening -~ Mostly mixed cropping pattern

On the other hand, vegetables are classified into fami-
lies. : ' o

They are;

(1). Solanaceae - Egg plant, tomato, potato, red & green
pepper S

(2}, Cucurbitaceae - Cucumber, melon, watermelon, chayote,
squash¥, calabash, white gourd

(3). Cruciferae - Chinese cabbage, cabbage*, cauliflower
broccoli®, radish®, beet, turnip¥,

P S
¥
"mustard¥, pakchoi
(4). Umbelliferae - Carrot¥, celery, parsley™
. Leguminosae -~ Kidney bean, broad bean, soy bean,
(5). L i Kid b broad b b
green bean, garden pea, long bean .

(6). Liliaceae =~ Onion¥, welsh onion¥, garlic, chinese
chive o
(7). Graminae - Corn¥

(8). Otlier families - Lettuce, spinach, chard, edible
amaranth (bayam), ginger, asparagus®

Remark: % Can be cultivated continuously unless
soil borne diseases occur.

Possible rotation system should be, therefore, planned
upon consideration of specific conditions of fields and
families which respective vegetaﬁle crops belong to.,

5

-248-



i
A, In the case of: paddy fleld plus vegetable. :

a, When one season is covered by vegetables'

Dry season Vegetables -Rainy seaaon
‘paddy’ y < R paddy

4

J P M A M J J A 8 0 N D

e = v T e ]

L
ol

. Vegetables' Any vegetable SpBClES w111 do, but preferu_
ably different famlly in the follow1ng year.

b, When paddy is planted only one season, and rest 1s co-
vered by vegetables- '

Vegetable 1' Vegetable-2 . Rainy season
—tn 1 -y £ .\ ya paddy
F2oM A M J- Jd A STT0 N D

" e T - e L s L L I S S P L

Two families are recommended to be cultivated every
year., ' '

Fxample: 1st year Solanaceaé - Cucurbitaceaef
2nd year - Leguminosae - Cruciferae
3rd year - Liliaceae ~ Graminae

4th year ~ Leguninosae - Solanaceae

Remark:
Even when mixed planting is emvloyed, spec1es within
same family should not be cultivated at least for
the period of two years.

B, In the case ofupland vegetable cultivation -~ Single crop-
ping pattern: :
--Assuming three planting periocds a year
-~For the number of vegetable families, see page TH.

B (1) (4) (5)

15t year -———e--—memewn cmecee— e
| (2) (3) (7

2nd YEAT =emcmcmmemee  smmecm— s e
| (6) (8) (1)

3rd YEAT wemsmmme—mmme s s e
(4) (5) (2)

4th ¥ear ~———ceememmee e s e e
(3) (7) (6)

5th year -—~-re—mmemae  mme;ece e e
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If any soil borne disease wes obssrved, fallowing

of certain family is ‘needed for certain perlod

It is more advisable %o change the speole% (e, g
' cabbage ~ tadish) within the amlly when same family

is”planted_next time.

¢. In the case of upland vegetable cultivation ~ Mixed crop
ping pattern: .

In the cases of mixed cropplng, two planting perlods
per year are probably adequate, since Dlantlng and harve-
sting of respective crops do not exactly coincide in one
field. 2 - 3 species are assumed to be cultivated at the
same time. _ o

~-For the number of vegetable families, see page 15,

(3,4 & 6) (18 7)
18t year =mmcmmesm—cmmes e
(2 & 95) (4 & 6)
2nd YEAT wmmmmmmmmmmea e
(3,4 & 8) (1&7)
3rd YEAT =—mmm—mme—memes e e
(2 & 5) (3,6 & 8)
4th year =-—=memmmemmme—m——m e
o (4 &T) (1,3 &5
Hth year -wm—mmrmcececen | o e e
Remark:

Same as the remark for B.

D. Home gardening:

Basic idea of rotation is sams as C, but it is recommen-
ded to plant following species as main creops continuously
throughout a year.

~ Papaya, long bean, winged been, ceylon spinach{Basella

rubra), chayote,edible amaranth(bayam), okra, welsh
onion, onion, 'squash, radish '

Following families should be planted in rotation.

Cruciferae (except above mentioned), Solanaceae,
Cucurbitaceae (except above mentionéd),-Leguminosae
(except above mentioned), Ciher families
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Vegetable sne01es recommended in the ralny season in the.-
home garden? . . ; e
~ Cucumber,. “squash, - balsam‘pear, tafo, white gourd'“
edlble amaranth(bavam), chlnese chlve, long bean,
1ettuce,,welsh onlon ; - ‘

.vegetable:speciés recommended in the dry  season in the
home garden. , | _ . L
- Peanut Ted- & green pepper, onlon corn, Qatermeion,
“melon, squash. : _ o ’
~ By employlng mulchlng with rice straw, rice husk 0T
other organic matters and d01ng some watering, most
of the vegetable species can be cultlvated without the
fear of lethal disease in the dry season.
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Tist of reference materials
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9.

10.

11
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Sosal engel soron. (Vegetable cultivatlon An general)
By . Kumazawa' Yokendo

Sosail engei mandbook (Vegetable cultlvatlon handbook)
By Aklya' Yokendo

Kettai yasal engel (troplcal vegetable oultlvation)
By hinobhlta,_Pujl Shuppan

Yasal zukurl zensho(Vegetable cultivation general gulde book)
By Hiraoka; Hikari mno kuni

Yasai saibai no kisochishiki (Bas1o knowledge of vegetable
cultivation) . . _ o By Suzuki; Nosan-Gyoson

Shin yasal handbook, (New Vegetable handbook) :
: By Bxtension office, Chiba Pref Gov.

Textbook of vegetable product1on in Japan

By Yazaway; JICA-

. Countermeasures for the pests of vegetables

By Kimura; Takii

Pegts & diseases of vegetables :
By Hori & Iigzhimaj; Hakuyusha

Diagnosis technigues for the diseases of vegetables
- By Kisoj; Takii

.S01l borne diseases of vegetables

By Kaminoj Takii

Countermeasures for the diseases of greenhouse vegetables
By Tanaka; Takii

.Noyaku binran (Agricultural chemical handbook) ;Nosan-Gyoson
.Lontrol of crop pests By Tsutsui; Ieno Hikari

Shin nogyo binran (New agricultural handbook); Fumin Kyokai

Sansei dojo to sakumotsu seiikm (Acid soil & crop growth)
By Hashimoto; Yckendo

.Nogyo hikkei (Agricultural handbook) ; Nogyo Tosho
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Agric. Information
Centre Yogyakarta
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SPD lepnrl Tanguag Malang
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- SPP-Megerl Tegal
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BLPP Balonggebang
Nganjuk- Jawa Timur

Ungaran, Agriculture in Service
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-SPP Regeri !ogyakarta
" BLPP Ketindan = Lauang e

Jawa Tisour
Central Java Agricultural

In Service Truining Center
Soropadan - Magelang

-307-

'ﬁté%us:

Head

Head

Instructor

Instructor
Instructor

Instruscor

Administracor

Princigpal

Head

Head
Head

-Head

”Head ‘



B HHE B © S % CHKEOREITH B
C6) MO R R LT KO X 3L L K B
O EMEREETS.

B - T R BT B,

WAL = OB RS 50

s = T OB D

BHRO =D OREE D, _

TR BN LT T BAIR ) R IERT B (& ik T EBRAM ) 2 58080 4

$rrh ) - o -

6) LLoBRERT, JtsmomRs s (HELETTS)

D OMELETHE, RAL, ML, BIERHE( 7L THE) L, T b,
B) REIFRAK, ©HEMED RS T b EEORRS 5,

KEMAOMR, HMFEORSE, BROMLTHHME~C D390 &, &
VBT MR R & K O 2 OB REER L Th B, EndTeT
PSSR0 3 R— MR S W BT H By

8) KH, ¥5WIMEEEBL, ROU b~ RIEEEORRE W5 LKA,

FEHBEFENA TN TRNI(RE~DEHAE L D,

10) % F 1580 B (Working Skill)
COrEINBEOHART AL SR OC THBAL, THTHIEERAD

@ & & @ 8

®

58 (Working Skill) &%, INb#fToitd LAlMERFHEBRILAD, #R%
T %, |
Bz, BROE A CERBIT AR08 H LD ChH- B
c R I Dot ¥ D
CH LR ERLTE 3B
11) vt — b (RO MER )
12) HEHBO RS BIE _
BEAFLADLE LERKEORIAD K= - X0OMMiTtd Do =— XBHK
DVTHE {KRD I [EERLC B,
a. YERE O BB PR O T~ IR o P ( R Mainjob)
b AL EME L OXRD~ BB & KRG & 02 KD B,
. M I |
EEELcw, BENCRBEICHL, Mdosp (W% - KE) Lrkml,
DEEXNFIC L > THRETH LB,

}Cﬂ&KOWTW%Té(%ﬁﬁémﬁ)

~308~



3, m o M ( ﬁfiﬂ&_@@%%%mi')_ _ _ _
A= = XD OHTIC L B EDUE, T L L OM, % 16k BLPP 0 M0 ot
B3 0T BTIRROBY B > et (0 MM Ae D I BA D 5Bk 1 D C I T 2
&6&),4wmﬁbf;oc£ﬂ+ﬁkﬁﬁén00$5£&ktm%y%«7"*
ﬂyﬁ»&éﬁﬁ@m;yrﬁttﬁ;&(K&ﬁ/fny—wBMWTa,%ﬁb
b@@%%f&éhbf,&bﬁmomf&<mﬁw&¢%:akgmo
1D NBROBIICSS XD, FLICEL, = xpice s [HEL, HHL,
%ﬂ¢a(ﬁ3fdj¢@ﬂ%@,%ﬁ%&mm<;abm%ﬁu%ﬁaaao:§
Ltéﬁ@ﬁ@¢mbﬁm@@%ﬁmaﬁm¢mabuf,wﬁmm@%m&mu<
Blr o 2 e METHED, LI, TIRORBICHD & Sk, FBBOMEKEBIE,
SO EE] 2 w5 QERCEECH D,
B OBERGE, 5 Ladrbdin, @HT5E025,
MIMERH 7 e e XD e T 9P Q’C?Rﬂﬁ
feB, COFBRESEMNEC 2 - LEML TR A,
2) b HEOMBANA 1~ 1 2HA, ©0BE CFR) B A~OEMD D,
FLIEEO B ST B D TE b D S i,
DL ROECHEET D BERD D,
CETEIAK s XBLAEDETLI L &,
Py - (HED b, KA IS S K EH ) O—AKRB LW EThb,
Cook, Fibb [ AH L MADBEL )b, <R < ICKE ORECR
BB D B | |
11 22 CORE (HERB LT, B ATHI, W E— B O CHA, &0
¥ RO EF- IR AL T F P (Laboratory Training) Q%R A DB LK D,
EDRbICE, FEICE5EE (learning by doing)d &M F#k (Practical
Training ) A ECPLOBEEL R A DO clishr b 3D,

-309-



~MERR T o X~

r--——-——-——‘-—l :. -

L OMBORER e

2 EWEOM ]

s MEORE R R

B s wwEosm <1

o 6 BERE O -

b7 mazons <—|)

e 8 % T O R =

= 9 % hE
> 10, 3 i

3) sbhihAgoFZeohcl AEOKE I T2 (ERELTH W,

—~ BPLPP & EEr & b

VA STy F oA ik 5 b
BLPP 8% )it
&Pl HER

ThENEAZ E LCOBNBE

TOLAIPOHEOHER L THEEREENRS LT ¢, BFIRKEHSY
LOBEREER D, |
) BDEHONEL(BEARABFTORE ) K2R, F¥~7 - <% »#r27 BLPPHR
BREHUE L, cOFT, BBAFLACEROBEC DWW TEERS - OT,
S TRD L DB Lo, |

FRBETEN I (<) » 2 1 0XRSDVEBEBRFELRINRTCWL L IR U,
B39k (Job Enlorgement ) wRkB5 7% (Job Enrichment M & - TR X A Dbl
T, EOLEHCRALEER2D, BOHETAHE 05 HEER (Self Development )

PBECHD,

-
L

~3106-



® ©

=
s

4 AT ER YT OIBEE 3 00— XHE D, Thbb

s A= =X

Y T _ o _ |
'H%%;*f®30ﬁ$%;u$ﬂ®%%,z~z%£®;5m%zébwetbﬁ
MR LT, T N EDIIE ] B L, ROk 5 EHIE Ui,
:5Lt:wiﬁﬁﬁwﬁﬁibwfm&<,Eoﬁwww&o{ﬁﬁfﬁﬁ¢b%

OTHY, MAOREOKE L —HKT 5, LAdoT, PRI T RBH: L i 2
TS AT REL D b, . |

[RR(H520EdPPM. PPL ) I TfpBETHREN ) & bICE ] BPLPP

2 BLPPO B E I L3 b afibhicd s &, MEAEIET Do 205,
ShbDa—Xlva ks, £, chAbE M- f - 56 () J s CtEb-
T B, -

5. RHEHOT T0h (HEES) 0w To BLPP R, REUCHML, < ndH
L= X SHTOFECEIRS, FAE, FoTin b =— £ A0 Tk y WL bo Rk
THHE, IbEEIMK X DBELZRFYNLHETHHS b ENRBL IV, &6
fitik, F~7 X F v hazBLPP LSO BE LI,

11720 @ v d 2 2EEH

11721 © BHER

11722 1 JICA Y v » o 2 B HHLN DR L 0% « KRR 25~ JBH s O B IEEO P

B BELA{MANY) —FA [ ). EARGETFROLEBD,

1., =— XL w3 thartd, AMOEBLEST, F~T - XErHhns v
5 F oy T A v BLPPOIMEE (B - KE) RIS, 947 v F o mcl,
ﬁtyﬂm-PPS-%%%Wﬁﬁ%wﬁbf®%%ﬁ$¢f$otﬁ,%Wv—ae
BLUBEMEOWSHEYHEC, = 20oafid—HIKEERL, HFEIN WD X
SBbh D, BANKE LT, RS (BHgTT ¢, #HERTORMIH
$+ﬁ)%$bﬁ,47F$77ﬁmﬁﬂﬂ,ﬂﬁﬁ%ofﬁi*kﬁﬁﬁﬁﬁbfﬁ
F3EVIHIELEBTHEBEBELTVDEBOR D,

Bit, GREOSTEN  EENE LD L L BbRb,

2. SHOREL, OV ad 7t MR- HELRDLLLHHE, ALY E
fREPA BB RN, TOMA, F~T VA F o F -~ BLPPUFRK - RELD
FEBCHELEVWLOTHY, MERERNLIHLBLRDDT, INLD vy 2%
L LT, SEpSoRE L (EPEE) RN, BONDBRHREED LD —
— oD HEEFELLND, FOL, A2 ¥ ha2 BLPPEAHESASL L IKCELNRS,
M D&E, Dr. 27 9% » FHBBRE~RKOKERAB LTV,

~311-



{d

3.

4

1

Al B R OB o RS LT, HP3Y — &~ %t &5
P o RIS L o TR R, BHLODH B IR~ X DHk BT B, KT
B, ETHELOTHEDH & @A BLPPBMRHFCHUL 7=,

bV UG (N - B R EREED 07 Tk ) 0w TEBD
My ohOe, BMEOITIRE - THEEBE- LAV,

1123 DRMEAKBPLPP T 5 Mk s LORBRRAE T LT CRBLRZ DR,
OB, HHY -8 - NRIT Do '

B EO BB RILH TR~ D& THE L,

L7230 MR — A —~EENEORS S L OURS - #estpsem (s 330) (5
w2347 _
Dr. A4 7 ¥4 »  WHBE~BERS LBS - R PNARm () (g
2 -3

oftE [ RMAHAREE | CowT (3152 )
o3 Fiﬁﬁ%&ﬁiﬁt%%/\ﬁﬁﬁﬁ@dﬁ\ﬁﬂ_l oW T, 10:00~12:00m (B3 )

1

HENBEAMEDO LU TH L, HHFIHEONETHHRD I H[/LOWTERL,

A EROIM L HEKDW- BB LA,

~HKFIMHED DM~

D EEaaeEAOML

2) #EieRichof 5

3) WAAREHORMTE

Fin BHE R

1) 23290 FEEDSBEN—FLEDL

2) 203 onBEOIMIC Reponsibility HHD Wi

3) RKRFBTREORBHLOLSOMAFLELR LB, D3 DOHEE, Bk
BT ODES 5 '

4) AFCHECLREELYRELHE L ST T2, BRFELXBTLCL O LOKE
i ,

5) #~7BLPPTOINERHERIRTWDIOREIL (A 2+ 35 ) 7hEO0H
ABNEREBbd )

6) WHAEAXAXRDERFTAREL, UBEIwmum, L5655 0

i EMET S5 EE

D HEIO B S B 3 DB ) BERE, ThENRCRMIICHEET B O T
{, 3ODBEFERD D> T 20@HEETDLIOEDOTED, HrOEa>Z )~}
DEICH - A> - PROOIDARELCBESINT, EXAEYEHERTS

-312-



LARED LS, RELERE, REFLRECETT S, BAOELKR
?%ﬁmﬁfﬁﬁﬂjﬁ@ﬁﬁﬁﬁﬁ$bg%@ﬁ&mﬁ,ﬁBﬁﬁg&gﬁ?%&
VO E A D CH DR RAIRC GRS S eI OBRRAHE T, T L
AT AR HBED AWTH B
2) &bk, Responsibility 213 HALE MEHIRE b S & LNAKTH b,
tiﬁh%ﬁ@%&%%iaf%&ﬁﬁQtﬁw,ahm%ﬁ-%kﬁ-%gxﬁ
BED, LG EBEEATL B AT B RAREME bOC k, ThrK
CELREB LR LS, : |
A 2 KAy T ICI CR T ENIRES ) 2% [ BEABE | & v oo 2o SRS 04T 2RSS L
TB EMBIBRTENCO W TE, —IC BELS A, Bobss e
B, b0 U COEED Link (FIEMTOEL) & < B - mmE - &
ﬂ%%@%%ﬁ&éﬂ,%bfﬁ%%ﬁﬁﬂ%awicamﬁﬁ%mw1%WLto
3) BCEE BRI LTI EOR RBSICKIEL B> boThD, Ak, HRAA
BEORBEZELLEHEETEL > T DEOTH D, Lo, O3>0
AWML DLW LD, MHECRE, FEOHLCBEN - BEDERAT
Wi h, FERE LCHRRBEFTO T ALIREAHNRE2 I LK LD T,

1

(M) L Lo TRFEHI EPBELS L, &, TOBYHBOICE2 L
bt
4) F~F7BLPPEE W (H, 0230 TRIEELDOHDHEM LT D,
EED L5 HhAECEELTH WA,
@ 1L724 @ fRE -
@ 11725 © JICAds L O BMOKEERRABEHR  BRHBIF~THHAE MRS LHE
TR the

-313~



1.

2.

w2 # £

HEBCONT

£ BLPPO MEESTHIR - iR BESIOAESREEL VI LS5 K, HAEOKFI
HMOMEBLECH oo b d, VA7 F v F a2 VBLPPOBRERDAL X DI, BREMHR
vy WEFCPPS) - MEER - BLPPOREHE Ch ok o Livb, IEHICHRKIT
HACA U MAlf=— X J AL TORELERVWL 3 TH o

BFICH T 5 LS, BHEE, KRESEo2WTE—E, MRIA, EMIATHDLS
THDHH, WMICHEMERG end, FBFHR (B ) w0k ChRRM g (M )+
BEWOHGHNK, SEOBEIGHIOIRRUELAE. L KHEFCR- THEROMBE
ErBEDERDL IR L THH D, |

1 g o s _

1) 7 ~7 BLPPT OO, BPLPP~ ) 7BRORELDD LS K, Jskobisiin b
FHEE TR (AR )Y chGETH — I LA ECPROGH - HRE SO ICEM - £
T L2 WS eh b, HhikmEIHAROIRN (FBRRE - JEREEE &0k
N)BAET RO L HICEbDAD, _

2) BHE 5 b OB e bT AUEMAD R L v > MEBEN T, AMERERS W55
WEMCEEK L > TERDDH LD TH b,

3) LaL, RKEDHENRBACRHC(OPHELEML TR, TOHLENWLICHHD
TERYBOILCL-T, COEEEMETcEd L Bbits,

2. FifE=— X0k H, FLOERFE OCTOHEL HALEL—REEREIN, 17 i
yTREDCEBRLTCHLLE2THB0, MAMCRD LM ODEREDL D THD, &

B ELLNDDHRDATH D,

1) f%ﬁ:m%@ﬁﬁjﬁ,f@ﬁ%ﬁjﬁﬂt,mETWﬁ%tGEﬁﬁﬁmicfﬁ
HDHECD [ BMEANTHER | OFRTHdR, SO LESRTHIL L, SHE
FEBEMRE ] Tibb, BE - T8 E#s5v-EMBEBRD - &EN - BHER
BEND D RIZHAH, BRO LD EZLHBANE THALPDLIM, 5 LKL - TPPL.
PPM7 7 A0S N LrEBRNGEINTL B EEbRS,

2) [MESMOEL I AP FLCHEY, OCTEHIRETHAD

3. EOM, FT - v A F e F o — M BLPPTOMGEN, BHHABWLI S CH ot

A FroFRONE - —zaoRkeFIEo0T
MEoL> 3, oz rid—imeEL, BRI CwBE BUET Ly, LEL - FX

b3 toNBLE DGO X S Bbhi, S8, ZERD  BEENOREEE

~314-



méﬁﬁff%ﬁaﬁ%ﬁ@m$ayﬁﬁwﬂﬁ:wf@ﬂmm;af+ﬁaﬁbﬂé@f),
@&mi%?ﬁngﬁﬁkm$ﬁ@®MﬁU@¢?yﬂﬁﬂéﬁkﬁ&éw%%%wﬂﬁa.
bkiﬁm%@ﬁ@K@,r@@ﬂﬁﬁ%fﬁkmﬂ%ﬁJthﬁ:&?LﬁA@ﬂ%&%ﬁ
ﬁb,ﬁ@mmmﬁﬁt&ﬁ%ﬁ@i5ﬁﬁbﬂbdC@Ctﬁﬁ@:&&ﬁ%bfp%o
%4 v ¥y T WO IMATA TN D R, TEFROKNY (RAR) ThET L
B, CHAAMOHMADLOTHHT LAYEL, TRAEMC, $6ERHES D LbE
FLEMOCTS b HM LS TORET - RN LM 5T 5 bk I O Sy
(KPR ) ORc, MECHEBRLLHT Hlemnt, EANOMEMIE RDOEETHD 3,

FEERAE R (FEBERB O D )

FIIBE A= 0> 355 b R
( Bk #E

HEOHL D FH

Ay e

L

Lt Tilfi=—Zx0kbFHd, BB - BN - SMpe v 3 X 5k, ToHHREL
THRDHRECHD 5o PR EWIE~PR2 7 = % COARN - BABREMEHFH LOR
Bl AR L, SR B2 7 AT ERRERN IR 2 D S E = = XA B
DHEHBOBEMO L DI BbILD,

MIOZLBDr AF T IV g bIERRAS T BIASERGE & w5 o2 TREL T

o

SHEORMB(HIH)ICOLNT

1. #A) —#F—RIFEEMNEOEBBFTC L -, = xS K2--CH-—F, M
IR, 41> FA+T78hGOE LTEBRL TS E LTIV, BLPPBIOHELCL -
TELDEREDICE L, THKHEEIA TS LI TCHhoT,

2. AHEOBBEHO—D2E LTIIEKL > THAOHBEE(PPL. PPM) & &ES53I&I0L,
CREBRIBECE IR LTHIE LI ASSD, TOLDKEHHNEONE, HHOb
55, PEEEOTER, &b o BE HICRD HR ASD DB LS IR B, PR
KOXSBECSH B '

o YPIHEE - AOP S & (BEE Lo BIHR (i) ok )

b. WHEHNOKE (B 0 B Te ALGE LR 5)
c. BHORE - EH (B EmoAEL)

d. HEARER(FLILKOCTRISACHIIA)

~315~



e [#Ha LS, KABNLD 1A D THED |~0 W50 (REMNARE KR R
B X 5 A3 MO MTH ORI S w2 X Do [ B BB WL B MICER L,
W e OREEAEL, AL, BR~OHGOBEYRS | & & p RO B HBELE,
FL(madmemMy%%OCTUMCmmanm)&ﬁUT;&ﬁfmﬂﬁ-%%mm

BT Y DA b e b S IR R A A AU AR B T b

S ORI A AT AR IBRBOFLTCHOC TTHD EELBabiE, & RHER

HoTHOC TR L HHMRHELLANALLDE VL LS, F-FLLOC THMEH:ER
HAINE L IR, I PPLSPPM) & ARE ¥ — kT 5 (Y | ORL %
BT b e EAbhE L, O LILLoT, il BhRNRbE [ #rd — Hibh
Bl 2470 208D, EHETD 1 &S WERREE B H R EBE oG
b A 5. BT (—WTHSBM) KRDHNDHDEES, CClbHbevoTh
i,

3 RMARDARWE & FMICH 2 - Tty WE LT WAL FEICHH Db RO,
AEIC I b B TH D, MEEE SR T o, MR, BECEHEL-ED S50
4, ICHRET A Tt {, PP SHLOBT VOB T, AROTHOFGESHET
RETHHI, AT LECHRbRABREET o RTERRL D (X0 AD Lok B
Ev o PINEE) bHEL TS EEMOFMETR D,

T, CO3FTBHC LR LT, AN - WA - AMECFEBLHBE ok by

MRt B —iDB) & & i HICEWTL by

4 FLH~THEABE RARBCIT okt Erz L2003
HB(FEHI DY F IV H{ETDOF7 ={LDBRE, LCE>FEDRED §H - #Hifkio
THREHDODENKROI L Th B, oD Fu I 2 OMEBEYGSEDIES, HNOAYMALT
B& v
L BEDRIC LD € v 2 ORIEREA L B~ D% R

CTHEBEARD T ERLEOR, BEIEOTIAICIoTKEFLELAIN B Lg%
HHZLHBETHEDL, Tibh, BT (HEESE)BEFOME >0, Lk >BHED
BlRER (BEG L HE, BRES) MACELL WL TH D,

FoH, F~TBLPPO Y XY YER, v4/F4+F =2—~BLPPD L e EOBED -
BN -EENSD APPSR - BRDE S ERED, HHEPEA I BT S & RN
Zudol, ‘

Lo, chibOtr 22— ACHA~OEERYHDL LR, DT I 71D
HKELEBOEDCLHEED L S CELRS,

-316~



	〔60年度〕
	2. 野菜栽培
	3. 教材開発
	4. 訓練ニーズ分析


