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HEN 1

‘ DEPAGTEMEN PERTANiAN o : . :
BADAN PENDIDIKAN LATIHAN DAN PENYULUHAN PERTAN!AN IBPLPP}

JAKARTASELATAN .
' Jalan Hagunan Na 15 Pasarmmggu Kotak Pos 14/Psrn Tilp ?GIMB 781179 781474- 782570 ?82760 ?81788

June 29, 1985 -

Dr. A. Soedradjat M. -
Management of the Project ATA 237 BPLPP

Subject: Mr. Horikoshi, a short term expert

Dear Sir,

It is my pleasure to inform you about Mr.Htoshi Horikoshi's work
schedule during his. two month stay in the country as follows :

‘June 26 (Wed) ) ) Arrival in Jakarta

June 27 (thu) - June 30 (Sun) Stay in Jakarta for
: pre-arrangement

July' 1 (Mon) ' " ° Move to BLPP Cihea’
Work at BLPP Clhea for three
weeks

July 22 (Mon) - July 27 (Sat}) Attend at Japanese Expert
Meeting and move to BLPP’

Batangkaluku
July 29 (Mon) Work at BLPP Batangkaluku for
: . three weeks
August 19. (Mon) _ . Move to Jakarta and prepare his
final report
August 23 {(Fri) ' Reporting to BPLPP
August 24 (Sat) 7 ' Leave-from Jakarta to Tokyd

As to his job duty, please see the attached job assignment paper
arranged in Tokyo basing upon the technical information from
Japanese experts. This will be modified if necessary in each
BLPP center after consultation among the parties concerned,
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1 would appreciate it very much if you could communicate to his_

counterpart Wentioned om A4 Form, both Directors of BLPP about.

the necessary ‘matters such as "appoiptment. of counterpart

instructors and others so that he can carry on his duty smoothly
during rather short period of hls stay,._,_ :

Thank YOu_in advahce'fqr.your undérétanding éhd coopéfqtion.

 Truly yqprs

“B. Takeuchi-
Team Leader SR
Japanese Expert Team

- BPLPP Proiect ATA- 237

.c.: Mr. A. Malik, Counterpart of tﬁe:Project
Mr. Wazlir, Director of BLPP Cihea
Mr. Abdul;azak Dlrector of BLPP Batangkaluku
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Mr;:HitOShi Horikoéhi‘sdjOb‘aSsignmenﬁ~':

1. Purpose of dlspatch

“In order to level up the guidance abillty through

glVlng practical skills concerned in soil analysis of
the instructors of two model training centers . (BLPPs -
Cihea and Batangkaluku) .which has been the direct
objectlve of Japanese Technlcal CooPQratlon.

Job duty (Subject_of technlcal-guidance)

1)

2)

3)

4}

On understanding of necessity of soil analysis to be
conducted in the cultivated field of the model
centers. (such as soil cross section survey and others)
and its-technical skills.

On contents ‘and practlcal skills of soil analy51s in
the soil 1aboratory.

On theory and its technlcal Skllls ccncernlng the
foundatlon -of manure fertilizer improvement.

On theory and practlcal skills of examination on

fitness of the soil, from the soil analysis point of
view, in case any new crop is scheduled to be

introduced.

Note. The contents of guidance should be limited to
_ the basic matters and emphasis shall be put
on the guidance of practical skills, mainly
congisted of practical skill training.

Period of Dispatch

Two (2) months from June 26, 1985,
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- TANAH SAWAH
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~Mr. Horikoshi

Identification_of Defﬁcieﬁpy"Nﬁffiéﬁf b?~pi%ﬁtf$§mptoms

“ | . lquii_agélysjg
Soil Qonservation - | 7
H§W'to measure.of,Soil'Gplour

How to measure of texture & Structure

How to measure Consent of organic matter

How 1o make hydroponic Sclution’
Soil Stesilize

How ‘to take Sample of the Soil.
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Fovya o CERIL)  F~TEEEY Y 2Tl WME 0T R

R R 2 RE
. R . 0~10 10~100
woE (Xgdd) 5.6 81
i ($/cc) | 071 085
Kb (%) ' , 2 5.9 . 308
aklE (%) | | 364 166
R (%) 3 273 32.8 -
e (%) . . 727 67.2
m o (pH) KC2 4.5 40
H,0 5.5 . 55
A KER CaCO; Kg/ha Lzoo | -
 HSHSE® P,0, 1008 | - 0 0
B e AR B . 1,500 2000
ZgwuEr (%) 0.1 0.1
EH T 3 .M’;Os mg/ 1008 10 :. 15
A 4 MgO 1004 35 - | 35
Tk~ # > MnO, m/ 1007 1.0 1.0
WA 2 EEmOH tE R H
N .FeH , + +
Fe " - : o+
o B2 K0 m/1008 ' : 0 0
7w =TmE NH -Nmg/ 1008 5 5
BAMGBE (BC) 1:5 mho/oa 0.2 4 0.12
+ o (%) w _ 47.6 41.1
v} | 358 310
o+ 165 279
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BAe 047 A1 O0M

B & (em)

G E R M w3 . : _ -
A o 0~25 25~100

Uz 0.6 6.8
IR (8 ee) 0.75 0B
ks (B> 336 442
gﬁﬂ;;c%j.-; 447 5.9.0
EagE (%) 289 288
LR (%) 71.1 1.2
m E (pH) KCe 4.0 55-

1,0 5.0 6.0
SpofnE KR A Caay@/& 2400
ﬁﬁ%ﬂ:ng%Muw# 2.5 10 _
R R AR 2,00 0LAL 200080k |
TREER (%) _ 0.071LF - 0.1
TREET v 2 S AL O, m/1008 50 15
TEEE L MO m/ 1008 0 20
A< H > MnO, M 1008 0.5 0.2
A b | of A B B
# . - Fe + n

Fe ' + +

B K,0 /1008 | 3 040k 15
7 rx = THREE N&anwqm} .5 .5-
BEEEE (EC)1:5 mhostm 0.41 0.2 8
+ # (%) @ 76.9 81.2

vt 14.4 9.4

o+ 8.7 9.4
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Ky avr¥Fa.r KA

77 Pl ¥ A TR

RAG 0427 11 H

S o - B (o) e

ok R OB N4 - - : : e

: : ; o 0~30 30~70 [70~100
BoE (Kglol) o7 | 22 a2
wiE (B ce) 0.6.5 1.0'3 102
Kk (%) 59.5 585 530
skl (%) 91.4 5 6.9 519"
4 (%) 250 396 1+ 393
s (%) 7 5.0 6 0.4 60.7
m oE (pH) KCZ 6.0 6.0 5.5
| H, 0 6.0 7.0 7.5
AR P,0, m/ 1008 1.0 0.1 1.0
B YR A 2 | 2,000 2,000 L,000
ZREHK (%) 0.2 F 0.201 | 02bk
a7 v 3 > AL, 0, ;1008 5 5 5
TR MgO mg/ 1008 5 10 20
Rt~ >~ 5 Mo, m 1004 - 25 2.5 1.0
Ak BERE | ERH | ERE
% Fe ' +4+4++ ++ ++

Fe'© b+ i ++
n Ei-. K,0 m. 1008 3 8 0
Tyt = THREE NH-N %1008 25 2.5 2.5
ESREE (EC) 15 maheon -0.44 0.4 4 0.63
+ % (%) ® 24.2. 154 250

v b 421 226 33.0°
B+ 33.7' 6 2.0 42.0'
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spoehow 2 YRR 2T

BHG 04E8 ATH

5

6

7

Tﬂ&ﬂ' + ﬁ ﬂ Na
A
T A

w m

n I

o N o
St < > A > MnO, 19,/1008
stk aR (%)

TEHET & $ F AL O, M/ 1008
T+ MgO m 1008

m B KO0 _mgf/ioo,sf

7y & =T ERHFND-N m./1008

m o (pH) KC&
mo.
pH 2 = £ =€ X HEREE 1,0
EAEm P, O, mp/ 1008
el BURGE S
+ % (%) @
| v b R

bR b

- ET e

I

2, Telstg
Y, cbywEway

10YR 3.3
05
0.2k

10
20
30BLE
1.0
5.0
6.0
5.7
15
14,250
53

47

#H¥ v

£ 2% (Taba )

._m.
& ATy
(Tambun )
10YR 6.3

55
6.0

6.0 -

B50-
44

56

C10YR 574 -

:ﬁy}:?gﬁ
ISR
(Daeng Lili)
> = :

Lo
02k
10
10
3
' 2.5
55 -
6.0
6.0
5

8590

A
=]

44
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tp s Wl 8 - T

8

10

'iiﬁémﬁym
CRt#AR -
BENA

e

_@"%

k= »H ¥ Mn0Q, mg/ 1008
THRMTTR (%)

T A3 AL 0, M 1008
AT L MgO mg/ 1004
-8B KO0 w1008
Tye=THEHE NH-N /1008
®o (pH)  Kce
) oo
pHA— 2L HME HO

FAERER CaCO, Kg/ha

HEhgsR  P,0, mp 1008
TR I AR
+ # (%) ®

| v b g

CS6048HTH

R R

Hama Daeng
Lallo

¥y
LOYR 7.2
2.5
0.1
10
5
3 0BLE

2.5

55
5.1
1,000
20
1,250
33

67

S6 048 8 9R
C(RRBR)

R [ =

A
0.5
0.1
15

5EF -

2.5
4.5
5.5
48
7,500
0.1
20008k
63

37
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SRy ANIIEEY 5 BEM

W16 0458 38 B

B (em)

4 @R H N 9 A — -
EREEE : L 0~15 15~46 | 40~100
L 3p:;ff_ e C10YR 673 | 5YR 43 | T5YR 4/
(LQJ;[{E (f/cc) P B 093 . 1,13 i.04
KBHE o) S 9sz 322 3 1.8
ﬁﬁﬂj (%)v ' *]zﬁq_- 285 30.7
AT _(:%)’ B 358 435 39.9
wmE (%) 642 56.5 60.1
ke > Y MnO, m 1008 10 10 0.5
AR (%) 0.2k 0. 214 | 0.15
AHEEETe s > ALO, 1.715.1/1000OL .5 .5 5
A7 i L _MQO mg 100% 10 10 10
m B K0 m/1008 15 3 8
yoe=7mE%E NH-N m/1008 10 25 25
B B (pH) KCZ 6.0 5.5 5.5
H,0 6.5 6.5 6.5
pHA—- 2L HBE HO 6.5 - 6.'4_ -'6.-3"
HE P,0, mg 1008 2.5' 15 .20
BB R IR R 1,000 106 o_" 500
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( F v adkMET)
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aHAY FEHE
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eRE L OHELTWAR
(FvragT)

FELvER) —F—oawr3Ah, ¥
EB(PPL), 7T==Whz
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L EBOEM | IR |

STO 3 & AN RSH B D BN, RS B LBOE LORE L0 MMT

DEDTHot. | |

(1 4rF%VTK%Héﬁﬁﬁﬁ®ﬁ$m&m&mﬁty%h%ﬁ%g?w&bfﬁ%?bo
EORBICTEREY 4 > K4 v T ORI T 5 BB WO s 2 Lk AME LT,
Shie BF S0 A BE BT\ C, WSS 1B B B8R R A5 5

o) PPEREA ¥ VA v T BEE & OMERE L TR L SSCR I 2BC LC,
G T RO AR AN P £ TR T, B RO T T B I e 5,

2. FHOEH o o ,
EHOFEBRECO2 TR ORIBRETF1I~4 -, LORBEDCH, 5~
28 IHBRS DA, |
SEOERE, FFIEBEEBROBERKRIY, ~ = TAHEREN, HELTYHFICY
THEFHBL L C~ = a7 v BREEBA LGS FF CT 27,

B s L CHEERD o, ~=.T7AERKEAL, FRORER2A > Fax v 7 HHE
CRLERERDEE 5, £RERALTET, ST TMIMAOE & CRERE R LA,

5 A FRYTFILHSTDIHBERBORRICOLTORE
1 PR v TRBUHDHRBEOPRIC O TORBRARMUELRERED I 1 X- I THE
TahTwnn, FEOBDTCHD, £F LEANHE BELAOENMOBMOL TS,
I 31 BRI S LD inie ) R 6 TEEMS S5 & & BED L TRBATAS 2 1,
(1) 4> Fa o7 OB KR TRE S 1, KRICHBICHE>C 5T O & A & R
BehB, BHEUROREALE, 17 Vi ¥ 7080 2 RASTTEN XABETSH D,
COf, R, FEEAM PR vy TRETER LA ET btttk
$RELCHTE, BCREOE. (7290, AK, 53-8, <) mbBAIA, Lk
b BT O BB HREBNNE 2 A E bl & 28 D, BT L bEIO o AR
BLTWS LB WHALCRESRREINR TSI ERL B BN S, |
BAEEFEOWECHIBRBWCEELMEEY LD TS0 1 B0 > A HEE DL T,
%@@@%%fﬁ%&ﬁ%&ﬁbb5@@@%&&@@@@&&&Ea5nmwoﬁ&ﬁﬁ
BT DR K& BT b & b, KOG ook A5 B ICTT iR h o
RN, BEEAEOHESSDDAEVEATHES S,
RELBEREOBRONIE, W OHRAD LLHRASLOT, $ROPU HIL
S TRTHCH T HEELr R DREBTEL I, '
@) BEFEATHZRELEAL DLW I5FELHY, 1 FRAvTEBTH2HRERD
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ﬂa&Eﬁﬂ%LMOmmﬁbﬁémﬁ&bo:ﬂ%ﬁ%%ﬂﬁ%fﬂ,ﬁﬁkﬁﬁéﬂm
D H HIRY, AR L TR B0 BN L TSI T B,
R LA 36 b Tl — A O B S8 00 A K 434 2~ 3 AR 0GR & T & AR Y AF RO T
5 FHC 1 b C 15 0 THB 05 58 L T U % R 85 5 7o
FA B — BRE B
TR — W, RS
BAED RERSH L DRI, |
(3) @ RO EEN (4K Cipanas WK ) Kk T, BHOBELS v, RIELTOBLO
@ oAb WA LA AT & & BB s, FREGORET, Lo bR EAY
AR M 2 T b, R0 BRICHT 510 EErNnE L & N5 BE, L0k
B LB © & AR DT, I, BB TR S R A B RAKICH
LT—fEfabh b,
B 2~ 3 EOBRSARAESh S5, Pl L THRUTORESOnS b,
a. ®OAG O+ aw
b. ¥ i
e ¥R+ A B O+ X
& A B+ HAF 4 Fy~w
BAEL S AL EOBMOBETRE - HAOHEOEROWELE T 8RR b0T,
HEER#OmrBANERLTEHT L2 & il
(1) BEEFEOBTORLALEMASNT S0, O, RES I OGERIES
CHEILT 20 E 50l LT, BFZO0L00RBE I vwrBbhs, —HHRHBTEEA
FHOIRFAET AT LT b AR (MECO W CBFEELE L v bOEHALT
WIS ) X DA S NS BT O RE Y BB E, BEBRTHR, 8FAESAEICHT
bR T b e kB bIT, SEL—FHT, <17 ASOREEL S - T SRS
%,

AV PRy TIBNTERCHEEHE T2 EELCH2BBEHEELE, MO BB 1 (Ins-
titute of stock seeds JDBTH B, T CRIEINT S BIMEETOR &4 E W,
TGS, BESCLY, ERINABTCHY, RULI AL OMESSD & Bb
ns,

504+ A—F ey

BWP%«?&UNQVﬂW7ﬁtV9—Eﬁﬁé%ﬁ&ﬁﬁ@%ﬁmobf@%%
AP THBFORXBHEBORE L IEEC L > THEBE T o7 (ETMEH2 8 ~—
I H, BTFORLREY bl

() -T2 2-CRHSELHEDRBERHNTCEAWELI LW IFBHEN LEBEH 7=,
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FAE2 DL TH T, | |

B F T e B OUFRHE D b D ISR BN R &b, FB b BRI
S et BEEEOS TR L BE D i R UAC LR B Ui, AR T O R
ﬁf%ﬂ%mmmuﬁmﬁﬁbnt@ ' _' '_

@ R BV H N vy 2N ECE ST RAE RIS L7 (R RET BRI b4

gy T RAB S SO T HOEML <, HAARPIE G TH o kO EN D
@:&f&ot)caﬁéU{Xﬁ@@ﬂ%%ﬁﬁﬁUKbrﬂ@ﬁﬁﬁﬁﬁﬁﬁﬁfﬁé
B1L LG, RAKBIKECRKL RS, RBRAHT 2~ 3 Asfikor,

S & L O T RBER I b od (0~ 5 7R ) o0 SEbk AR LAas, K HHC D v T,
RoOBHTEEBEM S 2 Th Y, LHEH I LERNS D & LCRBIEHIK LIEoT
D LD BE AR LTI L, [ % Mo oGl i 5l & B E ot bom? ]
b S FD BT L, BCE S B BRI A B R R bl & E A BT o DT,
AR ORBET -1 |

HEOBHATHICE D A2y ha sty 2 —DEERSREFIDEH > T Mok
D€, FOERENCOC TR E - ARMCH D, ML, FF, SHHRAL D HTHK
T OB, BADESRD & Bbik,

Fle LT _

- T 4= ¥, IRIPY RO BEOREEOBWELBCCIRELALED L2 b
CARTET | 2w 5 HAEE LT, ARLLRO AR BEERO WK ECE b,
BB RIS ek —

CABARLE O _ECHAT B & WAL OB E S S B s DI 0 M
DEBEORFELE DBLCHEBLTW L CHDE Bbi, HANK I KELWDh, ¥
DI SRR TCHEZADL | L3 ANERbrs Ty E S Bbius,

—ECv i, FIRRFOL XA BWLTEHEY 20 TEW T, Hilio b o)A,
SR OIS D T OB ARV ZE L b 2 X 5,

BMEDENDEHELIDISEW 2 EHLATHD, &EIJICATELS E - TN
DYFG, EHEE BEOSRIBE 2 TS h s,

HMEHATRI C &
FP D FET MRS OMBES WO HHE, FERE CAFRHENROTREEH L DHH
BB, fotis HITHMCHE U B RSN 2 BET A oI, BBORE (A& L,
mmE, IEH, Ey, SR, S REEBOESD, THOBNR, FRMGE HBESS) LB
HPCGRBRL, SEORBRLI-ABAOEROLY, WEYHOERL, EROENcER
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EMEBH T BB BBENLTE D,
B LEOESHETsE3~4 2 Alshs, 6 5y ATHRIECETRACHRWTEHHH,
ED LI BAMEDIE o EMAFEL b T LTHPL 2B DREERERI T HOR
3~ BRI BBV TRV,
FTORKCALOHOEHE, AFHFCED, BAESAHRELLO T Ho . LR
%@mﬁ%kﬁﬂoﬁf,%@u£$%tﬁm®$&ﬁﬁbfvz;7»aLt@f,Wﬁw
ThRERaaMitnwddsineEZr s,
A2 ¥y 7EIFIC & %9 e iR o B4R &
{Directorate of Horticultural Developmént, Directorate General of
Food Crops, Department of Agricultute)
L E R &

10. =9 ¥an—4a (Agaricus campestris)
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A2 VAY TR HHSONERE 1070~1083

W

ERHL AT L R ERAEYRER

~157-

{Ha)

Na if B —
1979 1980 11981 1982 1983
M:—: o= 7 - - 3500 4.748 5048
2 & 4 W 27,610 27373 33359 28920 33393
3 M 3 18604 18561 19833 20135 24411
4 B . F 17797 19213 18138 19226 20714
5 A & 3971 4544 4901 5743 5382
5 X i) 4345 5138 4538 3.220 3889
7. L o B b 21538 24450 26604 20.996 -~ 30003
V& E O MR B L 116157 192690 222461 133486 1205156
9 % = v ¥ 37890 42830 50965 37960 45308
T = 42211 52142 63923 41689 45418
1. b = 3 23759 25609 33814 25532 31405
12 3 AT A 14532 16444 10527 16487 19397
13 % F b & 49958 53948 50561 47249 60103
1. g ot 281953 123814 268637 157025 214326
15 # ¥ a - - 25965 14.648 20266
16, - ¥ - - 28536 17793 26866
1. # K F ¥ - — 16434 4374 7576
& 5 660325 606765 891696 598831 714820
TOEoRE 231002 66257 13693 10043 241260
wo g 891327 673022 905389 608874 956080
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Ay FAYTIRBGDIROLRER 1979~1983

H 7 B (Ton )

%o B S . e —
1979 1980 1981 1982 1983

L = v = 2 S - 11279 13891 18208
2 % v < v 330160 823022 296350 317118 396064
3 " 92367 103085 121147 112635 138346
PR S S 71475 76312 67550 70765 75840
5. A & 36663  4'2.835 23833 49787 52975
6. K " 22721 . 30096 . 23128 17036 20898
7L % % v & 203657 230377 195405 164801 249518
3 mbh L 220082 207551 2190445 175092 295676

9. * . v Y 168159 174572 152375 172760 186330
10, ¥ = 131457 130862 130089 114232 145740
1. b = F 97746 100643 107311 110393 196344
12 8% v AT A 38330 48333 47.120 53718 67483
13 F F A & 218588 217723 218248 159379 281821
14 @ ¥ 220314 230349 214115 163110 321510
15, # ¥ @ . - - 34255 69.054 60935
16, v a2 % - - 34671 42.789 53342
177w F - - 15048 20528 49374
& gt 1860659 1925660 1911369 1845088 2610204
FoOHoFE 98226 201311 68064 58299  1.324940

% 5 1958885 2126971 1970433 1003387 3935150

* HiE A

BEHME | REGERAEDER
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FEI o AR LS (1982 TS (D_ireeto_liate of Horticultural Development)

| 1  AmAk Cha) L ZERER (Mo ton)
Lo 20 b WY . 6,696, 74171
' HER Y v © 3652 31,526
Fret s 1752 20606
O Rk & hEYv 11,044 50,0009
PREL o 4 & 6,498 31,764
B v v 7,958 .. 28755
= wo= 2 WMER>F 47 : 1,425 4,253
sy v 1,375 3,427
Hx=t s 593 2,916
#F % ¥ HEU v 6,162 28131
A 3.821 9,898
i v v 2,442 9,703
A £  FBY 47 3,025 24,481
FRYEL vy 7 1,312 10,346
kx> 536 . 1,462
X i mE v 7 1,74 8 11,209
Py H K 1505 . 2938
Ex=<tr3 o 425 : 2,428
= ¥ WEEH Y v 7 5,402 48819
Y v 3,435 . 31,045
A<t 3 2,316 21,076
F ooy N E Y 8082 130,169
FE v T - 9573 96,386
TN _ 1,852 41,024
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| J}R{iﬁ[ﬁ]ﬁ%( ha ) | ﬂiﬁéﬁ(M ) ton)_ ‘
| 21916
17,760
8554

22232
10,356

9,667

411,367
28,786
27,093



.?E-Eﬁ%’é@ﬁﬁi#&.( 1980~1984; —’rﬁﬁﬁ*"?%ﬂtﬁ%’; RpAg)

(Directorate of Horticul turdi Deueiopmént) '

R #o4%  1980 1981 1982 1983 1984
¥ ¥ A4 Symaxr 10372 11027 14327 21850 18493

A & ¥ | 21673 23782 21059 - . -
vy oS 5629 6783 9156 14524 12169

R 3B L Yema s 38495 56780 B0835 - 71448 80754
A = 5» - 43326 71100 59446 65001

A & ¥ 66714 88905 86482 819060 1,130.31

FREE (B ) SyNar . 24632 51129 46409 36998 59716
% % 5% 33504 55481 49206 38205 61356
A ¥ ¥ 54995 B1074 60316 61227 84602

Do B oW d Paehas 22231 24249 28073 28408 22450
2 5 .ty 240.08 23180 27951 27370 21642

A # ¥ 20817 21663 19620 21411 ‘23896

b - S 181.85 . 201.24 28837 24081 30267
= 7 A% 26624 31451 30982 34571 33244

A # ¥ 19250 33328 23071 23730 317.02
A Z Sy R 9589 13788 20513 19306 18128

R OF Ay 15603 15067 21964 20060 14931

A ¥ 11465 19039 14661 22899 14543
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PREFACE

I nave compiled this manual for the convenience of
BLPP inssructors in vegetable cultivation.
gince this manual was made in a very short period,

there may be some portions not exactly suitable for

the conditions in Indonesia.

However, the skills and methods explaiﬁed.in this
manual zTe quite basic so that the contents of this
manual zay be able 0 help thoss who are engaging in
teaching, extending.and/or practicing vegetable
cultivation to some extent.

Expecsing for the flexible utilization of this

manual.

KATSUHTRO /FOMINAGA
JICA Expert
_ in _
Vegetable Cultivation
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1, Selection of vegetable crOps to be cultivated:.
Kind of vegetable crops to be cultlvated in respectlve reglons
must be selected upon the consideration of followmng factors,
a. Adaptablllty with climatic conditions~ Temperatule, raine~
fall, sunshlne _ '
b. Adaptability with soil conditions and terrain,
c. Availability of water - Irrigation system, canal,river
d. Profitability | '

(1). Climatic condltlons.
1)}. Temperature (height above sea level)

Though some varietical differences are seen, respective
vegetable crops have their own range of suitable tempera-
ture. Very roughly"blassifying,_vegetable_crbps are clas~
sified into trdpicél species and temperaﬁe species,
Examples: Tropical species ~ Swéet potato, taro, SquaSh

egg plant, red & green pepper, snake gourd,
calabash, watermelon, peanut white gourd
corn, long bean, turmeric, okra, balsam pear
Temperate species ~ Radish, cabbage, onion,
welsh onion, lettuce, chinese cabbage, tomato,
cucumber, cauliflower, spinach, potato
In case the temperature is too high above suitable temper-
ature range, it causes; |
a. Poor germination ratioc in lettuce and celery.
'b. Poor growth in spinach and leafy vegetable crops.
¢c. Poor development of roots in radish and turnip.
d. No pod production in garden pea and broad bean,

e. Poor development of tubers in potato.

Even if the temperature is not terribly high thus result-
ing in the normal shapes and productivity, the higher
temperature tends to cause;
a. Poor content of carbohydrate (starch) in garden pea
and potato.

b. Lesser sweetness, lesser tender & whitish portion
and hard leaf quality in radish, turnip, chinese
cabbage and welsh onion, -

Remark: Temperature decreases 0.6°C in every 100
- meter above sea level,

1
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Table 1. Suitable temperature range and upger tempersture limit
. for prospective vegets-le croos {°C)

“Crops i Suitsble tempersturs . - Upper limit

Geraination - 5rovth : :

J— L N L0y , . _
Cakbage . . .- -15=30. . . . 15-25 . 30
chinese cabbage 15-30 ' T LB 30
tauliflower 1530 15-25 o 30
Leaf mustard . 15=30- . _ 20-28 : 33
Lettuce 15-25 _ ' 20-28 32

Spinach - 10-22 23-25 - 28
Kohlrabi . 1530 7 _ 2026 30
Tomato 20-25 ' 2028 35
Red pépper 25-30" : ' 25-30 L5
fucumber o 15-30 0 ' . 20-33 - ho
Local cucumber 20-28 15-25 32
fag Plant 2531 ' 2030 : s
Ystermelon - 25-28 . 25-32 ko
Melon 20-28 25-32 h0
Squash 2427 : 20-25 L5
tthite gourd =~ 25-30 = ' 25-33 45
Snake gourd 25-30 ' 25-33 ' 40
Calabash 23-28 20=-25 : 30
Ckra 25-28 _ 2530 - 35
Kidney bean’ 20-27 25-28 35
Salsam pear 23-28 . . 20-30 ' 38
2adish ‘ 15-30 _ 20-30 33
Carrot 20-27 20-30 - 35
feet . 15=30 20-30 35
Tero : 25-35 - 27-33 45
finger 15-23 20-27 35
Turmeric 15-23 : 25-32 . 45
Turnip 15-28 _ 20-25 30
Totato 15-22 : 20-25 ' 30
Sweet polato 25-30 : S 26-30 L5
Poanut 20-32 20-28 Lo
Cnion 20-26 ' 22-26 ' 33
Welsh onion 15-25 - 15=25 28

2
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2). Rainfgll: . _ o _

Inaon951a has’ two seasons namely dry season and ralny

~ season, therefcre the characteristics of’ vegetable. crops
in the dry condition and water/humid- condition are
impcriant factors to be considered upon the selectlon
of VESEtdbLe crops to be cultivated. ' T
Exampless: Water/humid ‘resistant SpECléS ~ Cucumber,

' souash, white gourd, balsam pear, turmeric,

taro, red & green pepper, water convolvulus

(Kenckong), ganges amaranth(bayam), ceylon
splnach chlnese chive, long bean

Dry resistant species - Peanut, sweet potafo,
red & green pepper, onion, shallot, water-
melon, " squash melon

However, most vegetab]e crops die in the excessive
soil moisture and/or flooded condltlons due to root
rot. Tnerefore it is very importaht to make the drainage
conGition better as much as possible even in the case of

waser/humid reszstant species.
%) .Sunshine:

Plants conduct carbon dioxide assimilation { photosyn-
thesis) using solar radiation energy; However, some
plant species reQuire stronger solar radiation than
others, while some others can bear with weaker radiation,
Examples: Require stronger radiation - Sweet potato,

' melon, egg plant, tomato, onion, cabbége,
chinese cabbage, carrot, potato, beans,
sguash, turnip, cucumber, Watermeion, radish,
corn, peanut '

Can near with weaker radiation - Taro, ginger i
welsh ouion, spinach, lettuce, non-heading
chinese cabbage, aSparagus, turmeric, whitef
gourd, celery, chinese chive, parsley,
nanking shallot

In thes case of fruit vegetables and seed production,

length of daytime should be considered for flower-bud

formaztion and its growth since some plants are long-day
planis and some are short-day plants.,
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Examnles. _ : _
Long-day plants(Flower w1tn more than 12 hours day
. time): - Carrot, lettuce, spinach, onion, '
Cruciferae vegetables S
Short-day plants(Flower with less than 12 hours day
time):_w_sbyjbean, long bean, potato,,cucumber
Neutral plants: - Red & green pepper, tomato, égg
plant

(2). Soil conditions: : :
Similarly to climatic conaltlons, 5011 condltlons too
influence the vegetable cultivation considerably.
Soil conditions can be classified into physical property
and chemical property.
1). Physical property:

. Basic reouirements of vegetable 50115 for most of the
vegetable species cultivated in upland or in drained
paddy field (especially during dry seasons ) can be
sunmarized as follows.

a. Good drainage _

b, Good water retentivity

c. Good azeration
~d, Good fertilizer durability .

e. Adequate ratic of clay and sand causing no muddy
condition in the rainy seasons and no hard soil
compaction in the dry seasons.

Such soils can be the soils with following features.

a, Crumbled structure

b. Adequate ratio of both clay and sand contents

¢, Ideally high ccmpost content
S0il conditions mentuioned above, therefore, can be im~
proved with the following efforts.

For sandy soil - Application of compost

Mixture of clayey soil

For clayey scil -~ Application of compost
Mixture of sandy soil or carbonized
Installation of drainage sys%ce husk
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2). Chemical property:

a. pH (acidity):

Soil acidity (pH) is one of the most important soil
properties for vegetable cultivation. Adequate pH range
varies from species to species. Thus soil acidity must
be within adequate range of each specific species.

In case soil acidity is out of adequaie range (usually
acidic) for specific vegetable species, pH must be amen-
ded by applying lime.

(See 9. Field preparation (1). Amendment of soil pH
(acidity) for detail) '

£.C. (Blectric Conductivity ):

If intensive vegetable cultivation is carried out
supported by the application of big amount of chemical
fertilizers, salt injury may occur caused by excessive
salt accumulation. '

Salt accumulation is also seen with the irrigation of
high salt containing water. :

"In cultivating vegetable crops where salt injury is
feared to occur, it is ﬁecessary to know approximate
amount of residual fertiiizer in the soil by checking
Flectric conductivity of soil solution.

By knowing approximate amount of residual fertilizer
in the so0il, we can forecast the possible occurrence
of salt injury thus can avoid the injury by adjusting

- the amount of fertilizers to be applied in the forth-

coming vegetable cultivation,

Though the damaging point (EC level) varies from
soil to soil (lower in sandy soil), approximate damag-
ing points for some vegetable crops are as showvn in

" Table 3.
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Table 2. Adequate pH range for the growth of vegetablezcrops

Vedetable‘érops __Optimum pH. Adeﬁuéte'pﬁ'rahqe
“Cabbage o 6.5 ~ b1~ 841 '
: Cauliflowép g i  ) 6.2. _ . 5.5 = 6;6'_

Chinese cabbage . _'_ - 6.1 _: - 4.5 = 7.0 -

Leaf musférd . '__ 7 6.% - ' IRTE “_7f0;i

Lettuce . 6.8 . 5.0 ~ 8.0

spinach 6.2° 5.5 - 6.5

Tomato A 64 5.5- 8.0 _

Red peppér | C 6.8 ) 6.1 - 7.6

Cucumber | | 6.3 4,8 - 6.5

fgg plant . 6.4 : 6.0 ~ 7.6

Water melon ' 6.3 6.0 - 7.5

telon | | 6.4 6.0 - 8.0

Squash’ 6.6 6.0 ~ 7.6

White gourd ' 6.3 5.8 - 7.2

Snake gourd _ _ 6.0 : 5.5 - 6.7

Calabash o _ 6.0 5.5 = 6.7

Radish 6.5 5.5 - 7.0
Carrot ; 6.3 5.3 - 7.0

Geet | ' 6.5 6.0 - 8.0

Taro 6.3 5.5 ~ 7.0

Ginger _ 6.5 5.8 ~ 7.5

Turmeric . : - 6.2 5.5 - 7.3

Turnip 6.0 4.7 - 8.9

Potato 6.2 L,6 - 7.4

Sweet potato 6.4 6.1 = 7.6

Peanut _ 6.4 6.0 -~ 7.7

Onion : 6.8 6.5 ~ 8,0

Velsh ohiqn | 6.5 " 6.0 - 8,0

Garden peas _ 6.5 5.9 - 7.2

Kidney beans = : 6.4 5.3 - 7.6

Corn 6.2 - ' 5.0 - 7.0

6
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Table 3. Damawlnc EC 1eve1 for some vegetable crops’
(EC - mllllmho/cm- tested with 50 cc of dist-
111ed water per 10 g of air drled 3011)

Damaging Vegetable specles

p01nt
. Sénsiti#e' . 0.4~0.6 Strawherry, lettuce, bload bean,_
vegetables - long bean, turnlp, Japanese hone-
. : wort
Mildly~ .. - 1.0-1.2 Fegg piant, tomato, red & green
resistant pepper, cucumber, welsh onion,
vegetables carrot '
Resistant 4,2-2.4 . Pakchoi, spinach, chinese cabbage;
vegetables cabbage, celexry, radish

(3). Irrigation situation:

Bach vegetable species Tequire adeguate supply of waler-
for its survival and growth. Therefore it is necessary to
consider the availability of water, method of irrigation
and necessary labor for irrigation work, when vegetable
cultivation is planned in the'place where soil moisture
content is not enough in the dry seasons. _

With the amount of avallable water, method and avallable
labor force, the kinds of vegetables to be cultivated and
their cultivation area are naturally determined.

(4). Profitability:

Market-size vegetable production is of no use if it can
not make some profit or at least price covers the expences
actually invested.

Therefore, one of the basic conditions of selecting vege-
table species is that the selected vegetable species are
at least potentially profitable except for the vegetable
species cultivated in home gardens for home consumption.

in other words;

a. Gross profit - Actually invested expenses
= Must be at least plus

b Gross profit - Actually invested expenses

Working days
: = Should be as hig as
"possible (Should ideally
be bigger than the daily
wages paid if employed-
by the third party).
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_'Ifylbsingtin'calculation*g;'there is no use of culti-
vating vegetables. 1f b is not ‘big enough, it means: that
the:pfofit'made“byuthe'eultivation-df-said'vegetable _
species is'not-satiSfactorily big encugh suggesting the
utilization of family. labor only but. not employed labor.

2, Selection of planting seasons:
Indonesia has two seasons namely dry season and rainy season,
Therefore,. roughly speaklng we have two vegetable groups,plan«
ting seasons, plantlng technlques, problems etc.
In addition,. vegetables are cultivated in the paddy fields
between paddy plantlng seasons (mostly during dry season) in
some regions. . :

Any vegetable species should.basicelly be cultivated during
the period most suitable for it, or most suitable vegetable
species for the certain season should be selected if the plan-
ting season is fixed. '

(1). Two planting seasons (Dry season & rainy season):
Drought resistant species should be selected for dry
season cultivation unless irrigation can be carried out
cheaply and available at any time. '
Wwater/humid resistant species should be selected for
rainy season cultivation unless well organized drainage
system is existing in the field. However even with exce-
llent drainage system, it is often difficult to control
water/humid damages such as soil borne diseases and root
rot seen with non-water/humid resistant species during

excessively wet period.

(2}, Planting in the'paddy fields between paddy planting
seasons:

Vegetable cultivation in the paddy fields is usually
carried out in the middle of the dry season. Slnce there
is no rain or 1nsuff101ent raln in the dry seaaon, irri-
gation is doubtlessly necessary for cultlvatlng non—dro-
ught res;stant vegetable species. If 1rr1gatlon system
is not ey1stlng, only drought ‘reaistant species can be
cultivated. In thne regions where less- productlve paddy
gseason is,ex1st1ng (e.g. one.productlve seagson and one
less-productive season), there may be a possibility to

8
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‘change the crops of this less-productive paddy'séasdn
from paddy. to some. Drofxtable vegetable specles.-

Less-productive paddy. season may possibly make more

suiltable cultlvat;on conditions for most of vegetable
species, since the said season has probably mot too much
rain but enough rainfall for the growth of vegetable crops.

3. Selection of varieties and seeds: -

There is often considerable range. of difference in the cha--

racteristics among varieties within one species. We sometimes

even recognize the situation that while some varieties are =

resistant to certain diseases, others are not.

On the other hand, there are also seeds which are well mat-

ured, pure and pest/disease free, and seeds which are not

matured, not pure and/er affected by pest or dlseases, thus

ne03551tat1ng the careful choice of seeds.

(1). Varletles.

In case of the miss selection of varieties, big troubles

mdy happen in the control of pest & diseases, maintenance

activities, quality of products, marketing etc.

1). ILiocal varieties:

2).

01d local varieties that have been cultivated many
years in certain regions are, in many cases, easy to
cultivate, well adapted to the local climatic conditions
and re51stant to pests & diseases, but often quallty &
productivity are not satisfactory.

Local varieties are therefore recommendable for home

" gardens and for the farmers who have not enough experi-

ences in vegetable cultivation.

Example:

Tocal variety carrot - resistant to nematode
Imported variety carrot - Suscepiible to nematode
Introduced varieties(Imported varieties):

It is, in many cases, essential to use the seeds of -
varieties bred and produced in the foreign countries
especially in temperate regions for the production of
supérior quality vegetables, but those varieties are
often not exactly adaptable to Indomnesian local condi-
tions, therefore require higher skills to cultivate

and susceptibleto some serious pests & diseases.

9
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It is therefore sometimes difficult for non-experi-
enced & technlcally lacklng farmers to. cultlvate 1ntro~
duced varletieg. : & S B .

On the other hand"exPeriénced'farmers may be able to
'produce blgger quantxty of superior quallty vegetables
_thus 1ncreasang thelr 1ncome by gultlvating 1ntroduced

varletles.

(2). Seeds' . _

Even SeedS are of superlor varletles, germlnatlon might
be poor or not unlform and/or seeds are Sometlmes damaged
or contamlnated ‘with pests or dlseases

In the worst cases, seeds might not be pure and/or crossed
with unwanted spe01es/var1et1es causing voor outcome of
production,

1). Purchased seeds:

imported'Seeds'and'iOCally produced seeds are both
s0ld in the stores. Seeds bred and produced by specia-
lized seed growers in the.temperate countries are in
most cases reliable. ' ' PR :

In the cases of domestlcally (loca]ly) produced seeds,
the reliability of seeds differs with the difference of
varieties (pure line or hybrid), rate of unwanted cross-

- ing, technical level of seed growers end seed sorting.
It is thereforg_recommended to purchase seeds from famed
and reliable séed growers and/or stores. |

2). Home-raised seeds:

It is p0551ble to raise saeds of pure 11nes at home'
as long as they flower and mature seeds, though care
must be taken to avoid unwanted crossing with other
species or vérieties by covering flowers with paper]pl»
astic bags or isolating entomoPhllousplants in a net
house. : : : , .

Home raising of frult vegetable seeds 1s technlcally

. simple as long as above mentioned cares are taken.
3). What are good seeds? o _: - -
Condltlonb of good seeds may be Summarlzed as follows.
a._Well matured and uniformed seeds
~- No big differences in sizes among seeds
~- No big differences in color among seeds

~~ (Glossy seeds
10
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b. Well dried and stored in the cooler condition
¢, No damage of pests & diseases
d. High germination ratio - Over 80 %
Method of germination test:
(a). Wet filter paper, tissue paper or gauze,
©and place it in the petri dlSh dish or
any other flat vessel. '

(b). Place sceds on the filter paper (or tissue
paper or gauze) after counting 100 seeds,

(c). To be sure that filter paper (or tissue
paper or gauze) is contalnlng max1mum water
ldurlng testlng.

(d). Wait for the standard perlod of germination
known for each vegetable spec1es.

(e}, If germination started, vemove germlnated
seeds for several days from the start of
germination, then calculate the percentage
of germination.

e. No mixture of debris .
-~ (lean seeds mean well sorted seeds.

4. Selection of cultivation method:

Cultivation method can be roughly classified as shown below.
Though there can be more suitable cultivation method for each
vegetable species, methods can vary with the conditions of
other factors sﬁch as water availability, labor, pest & disease
occurrence, preparation of fields etec.

Case 13

Direct sowing in the field . >Harvesting
(Thinning)

Applicable vegetable species + Radish, turnip, beet, carrot,
spinach, burdock, beans, petsai, garland chrysanthemum,
mustard, kohlrabi, peanut, okra, squash, cucumber,balszm
pear, calabash, snake gourd, white gourd, melon, watermelon

Required facilities - None, except field preparation.

1"
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Case 2:-

Sowing. in the 1. -wneéf~~% Field -_m-mme Harvestlng
nursery bed (or pot) : plantlng _ _ .
(Tlnning)

Applicable vegetadble snecles.— ‘Cabbage, chinese eabbage,
cauliflower, broccoli, lettuce, tomato, red& green pepper,
egg plant, melon, watermelon, pnlon, welsh onion-

Requlred fa0111t1es- rursery bed with fleld soil :

ar Nursery bed with prepared nursery bed
soil
or Pots (plastlc or banana leaves) with
_ prepared nursery bed soil

Case 3: _ _
Sowing in  ~w--3 Transplanting inte --» Field = ~-» Harv-
sowing box ~ nursexry bed(or pots) planting esting

Applicable vegetable species - Watermelon, cucumber, tomato,
egg plant red & green pepper, melon, squash, cabbage,
caullflower, broecoll, celery

Required facilities - (a). Sowing box

(v). Nursery bed with field soil
or Nursery bed with prepared nursery
bed soil
“or Pots{plasiic or banana leaves)
with prepared nursery bed soil

Flgure 1. Convenlent size of sowing box (1) and nursery bed

; - (1) ‘//,/’/:;,/}% loimjffjg,,/ff”’/’//#
Tf*—%m—*}/ " T L— 1m -*I

12
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5. Nursery bed soil:
Vell prepared, phy51ca11y & chemlcally adequate nursery
bed soil is needed for raising healthy seedlings.
Healthy seedlings mean half the success of vegetable culti-
vation. '

(1). Standard nurSerj bed soil:

Preparation of nursery bed soil should be started six
months before use. This soil can be used for both germin-
ation bed (sow1ng box) and nursery. bed. Good nursery bed
soil must satisfy follow1ng conditions.

a. Sufficient fertiliger nutrlents

b. Adequate soil pH - about 5.5 ~ 6.5

¢. Free from pest & disease contamination

d. Good aeratlon, drainage and sufficient moisture re-

tention.

Nursery bed soil can ba51cally be prepared by m1x1ng
same amount of paddy field SOll and matured compost to-
gether with certain amount of rice bran, lime, phosphate
& niﬁrogen fertilizers and water.

For making standard nursery bed soil, see (PRACTICE
GUIDE NO. 1).

Table 4. Necessary volume of nursery bed soil for nursery bed

Nursery area Depth of soil in nursery bed
(sq. m) 5 cm 8 cm 10 cm 15 cm
cu, m cu, m - cu, m cu. m

2 0,1 0.16 0.2 0.3
4 0.2 0.32 0.4 0.6
6 0.3 0.48 0.6 0.9
8 0.4 0.64 0.8 1.2
10 0.5 0.8 1.0 1.5
i5 0.775 1.2 1.5 2.25
20 1.0 1.6 2.0 3.0
25 1.25 2.0 2.5 3.75
30 1.5 2.4 3.0 4.5

(2). Instant nursery bed soil:
In case standard nursery bed soil was not prepared .pre-
viously, instant nursery bed soil can be prepared in one
week.(PRACTICE GUIDE NO. 2)

13
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(PRACTILL GUIDE NO. 1)

Hp?ARATION oy STANDARD FURS“RY BX D SOIL (FOR 1 CU M)

A Preparatlon Six months before use

~PITTRE ;ri-;i;-g o mjm - Final R%?
. mixing + . . mixing - mixing '-for,use_
, Materials:

a. So0il «~. 0.5 cu. meter of air drled paddy fleld 3011 or upland
s0il without disease contamination.,
b. Organic matters - Rice straw, rice husk etc, _
About 1 cu. meter after pressing or 0. 5 cl. meter
- if ‘matured compost.
¢. Rice bran - 5 kg
d. Pertilizers
a). Slaked lime - About 2 kg (to make pH 5.5-6 D)-adaustable
b). Fused phosphate - % k % or TSP 3 kg )
¢). Lime nitrogen - 2 kg { or Sulfate of ammonia = 2 kg)
e, Water - About 40 liters

¢, Piling:

Figure 2. Piling of nursery bed seil

__\ Height--about 120 cm

Soil
15 cm
high
gach

Organic matters
{straw or rice husk)
20 -~ 30 cm high each

e

Z‘ \

< ~31.5-2mX 1 - 1.5 m—>

a, Place of piling - Good drainage & no disease contamination.
b. Procedures

{(a). Pile soil about 15 cm thick. :
(b). Apply about 1/4 of the total amount of slaked lime.

(c). Pile organic matters 20-30 cm thick (15 cm if matured
compost

Edg. Apply about 1/4 of the total amount of rice bran.
e}). Sprinkle about 10 liters of water.

{ To next page )
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D,

(£), Apply about 1/4 of the total amount of fused phosphate
and lime nltxogena

-gg.-Repeat (a) = (f) till all materials are piled.

h). Top of the pile should be soil.,

i). Cover the pile with plastic or any other materials
in order to keep out rain and keep moisture.

Mixing and repllln Three times

Mixing and replling should be carried out 1.5-2 months.
after piling, Outside materials should be placed in31de 80
that organic matters are evenly decomposed.,

Thereafter, mixing and replllng should be carrled out
tw1ce every 1-2 months..

Soil can be used dlrectly for any kinds of VEgetables, how-
ever some adaustment is preferably needed for certain kinds

.of vegetables before use.

For cucumber: Prepared nursery soil 2 plus matured compost 1
For tomato: Prepared nursery soil 2 plus soil 0.5

. For egg plant: Prepared nursery soil 2 plus soil 1

15
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- (PRACTICE GUIDE NO. 2)

| S U E LI |
pREPARATION OF INSTANT NURSERY BED SOIL ( FOR 1 CU. M )

A Preparatlon. 5 to 7 days before use’

B. Materials: ' ' ' o
a. Soil - 0.5 cu, meter of air dried ‘paddy field s0il or upland
-801il without disease contamination.
b, Well matured compost ~ O, 5 ou. meter
c. Fertilizgers -
a;. Urea - 325 - 675 g
b). Calcium superphosphate - 760 -1, 600 g (or TSP 380 -

800 g)
(e). Potassium chloride - 216 - 450 g

(d). Slaked llme - 6 Kg

G Procedures.

a. Place of preparation must be free from disease contamination.
b. Mixing

(a). Mix soil, compost, slaked lime and calcium superphosphate
well.

-{b}. Dilute urea and potassium chloride in adequate volume
of water and sprinkle it while mixing,
(c). Prepared bed soil can be used 5 = 7 days after mix1ng.

D. Some adsustment may be needed for certain kinds of vegetables
as explained in the (PRACTICE GUIDE NO. 1)wPreparat10n of
standard nursery bed soil.

16
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6. Preparation of nursery: = : A : -

Healthy Végetéble seedlings determine about half the success

of vegetable cultlvatlon, and raising of healthy seedllngs
requires good nursery condltlons.

Good nursery should be set up in the place where followxng

condltlons would be fulfilled. . -

a. Good drainage (no flood) and no dlrect hlt of strong
rain (preferably irside green house or under plastlc
roof in rainy season), _ '

b.:Water_ls availabhle for watering.

¢. No contamination of serious diseases (probably the place
where the vegetables in the same\family have not been
planted for over 5 years - if possible 10 years).

d. Sunshine is available throughout a day.

e. Good ventilation.

Table_S,'Necessary area of nursery bed {sy, meter)

Field ?lanting Necessary Necessary area of nursery bed (sq. m )

space {em)- - number of With spacing o1
Row FPlant seedlings ——~rrowm— e R —— e ———
interval per ha 6x6 cm T.5x7.5 om . 9x9 om
60 cm x 30 cm 54,000 264 310 445
45 36,000 132 , 204 - 297
60 27,000 99 155 224
75 cm % 30 cm 43,200 158 247 | 356
45 28,800 105 165 - 237
60 - 21,600 79 125 . 178
15 . 17,280 . 62 99 141

(1), Framed nursery bed:
This is the nursery bed using prepared nursery bed g0il
framed by wooden boards or bamboos. See {(PRACTICE GUIDE
NO. 3).
(2). Open nursery bed:
This is the nursery bed using field soil. See (PRACTICE
GUIDE NO. 4).
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(PRACTICE GUIDE NO, .3):
MAKING FRAMED NURSERY fBED

A, Materials:
a. Frame board - Thlckness O el 0 cm, wmdth 10w 12 cm,
length - as required - :
v, Bamboo or: wooden post = length 20-25 cm, number - as- required
¢, Prepared nursery bed soil _

B, Frame making:

Pigure 3. Nursery bed frame

Bottom must be levelled
and made hard

-
—_—

i
]

¥
4

“—— 100 - 120 em  —

(C. Putting in s0il:

a. Spread rice straw or sand at the bottom so that seedlings
are easily taken off during itransplanting work.

b. Put in the prepared nursery bed soil as thick as 10 cm.

c. While puttlng in so0il, soil must be lightly pressed by hand
or by board but not too strongly.
Soil surface must be level so that sprinkled water does not
run surface. .

d. Water must be sprinkled after soil was put in, then be left
for several days.

Remark:

i In order to avoid the damages caused by mole cricket, chafer
; beetle and/or seed maggot, 6 - 10 g of Diazinon granular

(3 %) per sq., m may be mixed with the s0il when soil is
put in.

D. Other works: '

! Make shading if sunshine is too strong. But overshading must
be avoided. Shading is preferably made to reduce the solar
radiation during mid-day only.
~ Roofing may be also needed using plastlc film durlng heavy
rainy period in order to protect seedlings from too wet condi-
t%ons that may cause damping off, leachbing of soil & fertilizer
ete,
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(PRACTICE GUIDE NO. 4)
MAKING OPEN NURSERY BED

A, Materials ( For one sq. meter with 10 om depth):
a. Screened matured compost -~ 0.05 cu. meter (50 L.)
b. Slaked lime - 0.6 kg
c. Calcium superphosphate - 80-160 g (or TSP 40-80 g)
d. Urea -~ 35-70 g
e. Potassium chloride -~ 20-45 g

B. Procedure:
Figure 4. Open bed shape ; L

AT e

100 ~ 120 cm —>

a. Prepare nursery bed 5 -~ 7 days before use,
b. Compost, slaked lime and calcium superphosphate should be
mixed well with soil, while urea and potass;um chloride are

sprinkled in mixture with water,

Remark:
Diaginon mixture with s0il, shading and roofing are same

as {(PRACTICE GUIDE NO. 5) - Making framed nursery bed.
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(5)0

(4).

Nursery with pots: .
This is the nursery method using plastic or banana leaf
pots with prepared nursery bed soil in them.

' The size of pots varies with the kinds of vegetables to be

raised and the length of nursery period,
| Rough size of pots for raising seedllngs of ordlnary
vegetables (Ytomato, red & green peépper, cabbage, caunli-
flower ete.) is as shown below. | :
For short-term nursery vaising (within one month from
germination). _
~ Diameter 5 = 7 cm
- Helght 7 - 10 cm
For long-term nursery ralslng(over one menth from ger-
mination).
-~ Diameter 10 cm
~ Height 10 - 12 cm
Drainage holes must be made at the bottom or on the lower
side of pots for smoother drainage of excess water,

Kneaded soil'blbck'nursery:

~ This nursery method is used for raising scedlings of
vegetables which easily suffer from transplanting shock.
such as chinese cabbage. See (PRACTICE GUIDE NO. 5)}.
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( PRACTICE GUIDE NO. 5 )
MAKTHG YWEBADED SOIL BLOCK HURSERY

A, Materials { For 1 cu. meter m'1d-éq. metef)'

a.
b.

Cl
d.

il

Trame board - Thichness 0.5-1.0 cm, width 10-12 cn,
length. -~ as required

Bamboo or wooden posts - Length 20-25 cm, number - as required
Matured compost -~ 0.5 cu. meter
Paddy field soil or non~disease contaminated field soil

- 0,5 cu, meter

~Lf so0il is sandy, add clay soil and if clayey, add sandy

soil or sand,

Fertilizers
(a). Urea -~ 325-675 g
(v). Calcivm superphosphate - 760-1,600 g (or TSP 380 800 g )
Ec . Potassium chloride - 216-450 g .
d). Slaked lime - 6 kg
Rice straw - small amount (when compost is too well matured
or does not contain straw)

B. Procedures:

S

b.

» ®

(2147}

Put frame boards 1.0 - 1.2 meter wide and make the bottom
level. Spread rice straw or sand thinly in the bottom, so that
seedlings are easily taken off during transplantlng.

Mixture of soil, compost and all materials is put into the
bed. This mixing of soil and compost affects the following
water management, thus even growth of plants.

Knedding. After mixing soil, compost and all materials, put
water from one corner. Rough kneading by a grab hoe first,
then knead well by hands. Knead about 30 minutes.

Long time kneading contributes to plugging in porosity
resulting in poor aeration. Xnead soil until a condition of
hard jam is obtained. Kneading can be done in a bed or out-
side the bed.

After kneading, make the surface level by a board.
Cutting. Cut kneaded bed when it is half dry, waiting for =a
half day if it is fine day, or cut in the following morning
if i% is made in the evening,

Cut the so0il by a knife putting belween two boards placed
on the soil in order to prevent kmneaded soil stick 1o the
knife. Soil blocks of 10cm X 10cm or 12cm X 12c¢m are commonly
used .,

Make sowing holes with the mouth of a Coca Cola bottle.

Sow seeds in holes and cover with soil which contains enough
organic¢ matters. Spread rice straw after sowing.

Shading is required to prevent drought and increase of scil
temperature.

Remark:

(a)., Poor growth of roots and cracking of the bed come
easily when it is dry due to not enough mixing of
s0il and compost.

(b). Watering should be carried out carefully. Once soil

block is dried, water absorption of s0il becomes poorm.
€C) .Thinning should be done earlier.
d).In order to avoid the damage caused by mole crickets,
chafer, beetle and/or seed maggot, 6-10 g of Diazinon
granular (3%) per sq. meter may be mixed with the soil
during soil mixing.

( To next page )
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Figure 5. Xneaded soil block nnrserj'__
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C. Procedure for field Planting:
a. Adequate age of seedlings for field planting
~ When white roots are seen coming out of soil blocks.
b. Water sufficient amount about half an hour before planting.

" ¢. Femove frame board of one side or two gides.

d. Take out each soil block careftlliy by hands and/or using txowel and
place it into the shallow box.

e. Plant seedlings together with full soil blocks in the planting holes
as usual. :
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T. Sowing of seeds:
Sowing of seeds is the actual start of vegétable cultivation,
If sowing is carried out properly, seedlings grqw well and |
maintenance activities cahn be carried out easily.

(1). Determination of seed volume to be sown:

Sizes of vegetable seeds vary from species to species,
while number of seedlings per ha also differS'among veget-
able species, thus necessary volume oi vegetable seeds per
ha differs among vegetable species. R '

Though we can estimate the necessary volume of seecds
of each vegetable species by calculating number of seeds
contained in certain volume {e.g. ml. or 1.), about twice
as much seeds as calculated volume is usually sown, since
some seeds do not germinate, some seedlings are removed
in thinning (oo crowded or deformed) and only healihy
evenly grown seedlings should be planted into the fields,

See Table 6.

(2). Germination treatment: _

There are some vegetable species which seeds show poor
germination rate, uneven germination vigor and/or slow
germination under ordinary sowing practice. For such vege-
table species, some kinds of germination treatments such
as sowing of pre-germinated seeds, water-soaked seeds may
be needed, '

Examples: .

Spinach, carrot, Japanese honewort, parsley, leaf beet
-~ Soaked in-the water for one night, since seeds are
- hard to absorb water under ordinary sowing. |
Lettuce - Socak in the water and keep in the refrigera-
tor for 2 - 3 days, since seeds are hard to germi-
nate with the temperature over 2Z5°C.
Hybrid watermelon - Testae are hard thus disturb ger-
mination, Good germination rate is obtained by
cracking testae with pliers before sowing.
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Table 6. Nécéssary;vdlume'of vegetable seeds

"ﬂﬁegeﬁables' Humber of  tumber of  Specific  Required = Required-
' seeds in seeds in gravity in volume of oursery:
10 grams 10 cc water seeds/ha  bed area
) . . . ’ : : per'ha'
_ . . : Lo ()
Radish . 700 b sink 9-18 1,
Turnip 2,700 1,870 sink 5.5-7 L.
carrot(w/ hair) 5,300 1,280 float 55-70 L,
garrot{w/o hair)9, 300 3,310 float 13-18 L,
fFdible burdock 800 : 400 sink 18 L,
Cabbage , 2,830 - . 1,900 sink - 0.5 L. 70
Cauliflower & 3,600 3,460 sink 0.6 L, 720
broccoli - . :
Leaf mustard . 2,800 1,850 sink 9 L. 80
Chinese cabbage 3,000 2,100 sink 5.5 L, 200~-300
Spinach ) 850 245-530 float 90~130 L.
Lettuce 6,200 2,700 half float 0.6 L. 100
Celery 33,300 15,300 sink 0.3-0.5 L. 70-100
Parsley 4,700 - 2,250 sink 2.7 L. _
Welsh onion 4, Loo 1,820 sink 6 L. 300350
Onion 3,100 1,250 sink 7 L. 300-400
Kidney bean 30-50 20--40 sink . 90 L.
Garden pea 30--50 20-40 sink 20-50 L.
Broad bean 10~20 6-20 sink 90-125 L.
Cucumber 400--700 175-340 sink For trans. - 1.1 L. 40O
For direct - 5.5 L.
Helon 350-700 152-300 float 3.5 L, 120
Pickling melon . 600 270 sink 3.5 L.
Yater melon 70-200 30-80 half fleat 3.5 L.
Squash 30-100 15-40 float 3.5 La 30
White gourd  150-200 40-60 float 0.4 L. 300--400
Egg plant 1, 700 o 840 sink 1 L. 450
Tomato 2,600 610 sink 0.7 L. b5
Sweet pepper 1,800 g0 sink 1.8 L. LO0
Strawberry B8,000-25,000  4,800-15,200 sink '
Sweet corn 60-75 50-60 L.,
Dkra 130-230 27 L.
Potato 1.5 ton
Bitter gourd 50~65
Chinese chive 2,000-3,030 5-8 L.
Snake gourd 3I0-40

Sponge gourd 90-110
Water convolwelus 200-309
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Table 7. Hecessary period, necessity of light for germination
and seed dormancy

Yegetables Germination’ Light Dormancy Others
period{days) 1

Radish 5 diélike there is

Eurdock 5 “like there is

Carrot 3 like

Turnip 5 like there is

Chinese cabbage 5 like -there is

Cabbage b like there is

Lettuce 5 strongly there is Forced dormancy. with

like over 25°C temp.

Spinach 5 Keed high moisture

Welsh onion 1 dislike '

Squash 6 dislike

Cucumber 5 dislike

Water melon 5 dislike.

Melon 5 dislike

Tomato b dislike

Hot pepper b dislike

Kidney bean 3 Dislike high moisture

Cauliflower L like

Leaf mustard g

Onion 1 disiike

White gourd 10

Egg plant 5 dislike

Garland chrysanthemum  3-5 like
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(3). Sowing of seeds: .

1) Sowing methods can be roughly classified 1nto three
methods namely (a). direct ‘sowing in the field, (b)
gowing. in the open or any other kinds of nursery bed

" (including pots & kneaded so0il. blooks) and (c). sowing
in the sowing box, then’ transplanting into nursery bed.
a. Direct sowing in the fleld-

2 - 3 seeds are sown in one place ‘with the adequate
interval for Tespective species. Usually Only one plant
is left in one place ultlmately.

b. Sowing in the nursery bed {or pots):

There'shall be no transplanting during nursery per-

iod,thus transplanting is carried out only during field
planting.

As explained in 6. Preparation of nursery, there are
(a). framed nursery bed, (b). open nursery bed, {c).
_nursery with pots and (d). kneaded soil block nursery.

(a). For framed nursery bed and open nursery bed:
Figure 6. Sowing of seeds

Nuraery bed must be made

flat (level) gutters

Sow Seeds with certain

After covering with soil and

interval watering, cover the bed with
newspaper till germination
begins. If germination started,
newspaper nmust be removed,
26
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(b). For pots:

Sow 2 - 3% seeds (or 1-2 seeds if germination rate
is high) at the center of each pot. After germina-
‘tion, extra seedlings are either thinned away or
transplanted into other pots which have no seedlings.

(¢). For kneaded ‘soil block nursery:

After blocks were cut and sowing holes were made,
sow 2 - 3 seeds in each sowing hole and cover with
lighter soil. |
The extra seedlings are thinned after germination.

¢. Sowing in the sowing box, '
Aﬁy kind of box can be used as long as the depth is
& - 10 ¢m and has drainage holes at the bottom.
So0il should be 6 ~ 10 cm deep. Sowing can be broadcast
sowing, stripe sowing or spot sowing.
Adeguate density of seeds (conseguently seedlings)
is very important for healthy growth of seedlings.
Figure 7. Adeguate size of sowing box
|

‘ 30em— J

Bed soil
- (8 cm)

:
Open -\\Straw (5 mm)

Figure 8. Sowing methods

Broadcast sowing Stripe sowing .Spot sowing
27
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2).

3).

4).

5

Soil cover: . o

After sowing, seeds must be covered with soil,
Soil used fox covering sceds should be light containing
higher percentage of sand and - organic matters but with-
out fertillzer and much c]ay.-

~Thickness of the soll is approxlmately tw1ce ag thick

- as seed thlckness, 1f cover is too thick, germlnatlon

might be poor° For very small seeds, sown Seeds are
sometimes Just pressed lightly without soil cover.
Pressing and waterlng'

After sow1ng and covering w1th soil, bed should be
llghtly pressed and watered with enough amount of water.
Enough amount of water should be watered till germina-
tion, but lightly dry soil condition without much water-
ing is preferable after germination in order to make
stocky & héalthy seedlings. _

After pressing and watering,the sowing box (or bed)
should be covered with newspaper or straw in order to
keep moisture, but this cover must be removed if ger-
mination started. o _

For the seeds of vegetables which require light(sun-
shine) for germination (lettuce, cabbage, chinese cab=-
bage etc.), newspaper or straw cover is not needed.

In order to keep moisture, lightly shaded condition
is preferable. ' '

Thinning:

If seedlings are too dense, thinning is reqﬁired to
the level each seedling has enough space to grow.

No top dressing is usually required in the sowing box
or sowing bed.
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8. Nursery maintenance activities: v
For raising hedltny vegetable seedlings, folloW1ng narsery -
conditions are required. y
a. Intervals between seedlings should be wide enough, thus
seedlings receive enough sunllght which is not too strong
or too weak.
b, With good air circulation, temperature and'humidity inside
nursery bed should be kept low {or at the adequate level).
c. Adequatn soil m01sture is needed.
d. Adequate nutrient level in the soil is needed.
e. Soil and premises should be free from serious disease
pathogens. ' ' .
In order to fulfill above nursery condltlons, following
nursery maintenance activities are required.

(1). Transplanting:

Seedlings germinated in the sowing box should be trans-
ferred to the nursery bed at the most adeguate age.
Transfer of seedlings (transplanting) is usually carried
out from the time cotyledons completely opened till one
or two itrue leaves opened.

Examples:
Vegetables Conditions Days after Intervals
sowing(days) in nursery
{cm)

Cucumber Cotyledons 5 12 x 12
opened

Tomato 1-2 true 10--20 15 x 15
leaves

Cabbage 1~3 true 10~ 15 12 x 12
leaves

Growth of seedlings is better with earlier transplanting
than too late, since too late transplanting often causes
severe transplanting shock.

The imporfant matters to be remembered in transplanting
are as follows.

a2, Nursery bed should be watered with enough amount of
water before transplanting.

b. Seedlings should be taken out of sowing box with as
much s0il as possible, but should never be just pulled
out.
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(2).

(3).

(4).

¢. When. holding seedlings, leaves should be- 11ght1y
" held but stem should never be held. _
d. Neither toc deep plantlng nor too shallow planting
is preferable.
e, Deformed or diseased seedlings must be omitted.
f. After transplanting, seoil around seedlings.shouid
‘be Llightly pressed.

Waterihg:

Since nursery bed was well watered before transplanting,
watering after transplanting should be done lightly just
to settle plants. Enough amount of water should be watered
till plants take roots, then bed should be kept in a sli-
ghtly dry condition after plants took roots, in order to
avoid succulent growth (excessive elongation) though exc-
essive dry condition must be avoided.

Thinning: .

In case of sowing in nursery bed or in pots, enough.
plant intervals should be secured by thinning, if seedl~
ings are too crowded. At the same time, seedlings from
crowded portions may be transplanted to the vacant por-
tion. Thinning may be carried out several times starting
immediately after germination,

Seedlings to be thinned away are (a). Deformed seedl-
ings (b). Abnormal size geedlings (c). Diseased seedlings
and the seedlings from crowded poriions.

In case thinning is not satisfactorily carried out,
there will be more succulent seedlings (excessively elon-
gated seedlings) causing poor rooting and growth after
field planting.

Shading and roofing:

Stronger 'shading is sometimes required during and after
transplanting till plants take roots, Shading must be
minimized after plants took roots, so that succulent gro-
wth can be avoided, thus minimizing the damage caused by
transplantlng shock after field planting.

Roofing is needed using plastlc film during heavy rainy
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(5).

(6)0

period in order ﬁo.protect seedlings from too wet condi-
tion that may. cause damping off, leaching of fertilizexr
and other unfavorable damages.. '

Top dr8551ng. ol

Top dressing of fertilizer is bas;cally not needed in
the nursery. However, when growth of seedllngs Seems poor,
small amount of urea may be applied between plants or urea
solution,(1 - 2 %) may be sprinkled during watering.

Pest and disease control:

If seedlings are affected by pests and/or diseases,
growth of plants in the field may be severely affected
resulting in a severe decrease in production,

It is therefore very important to protect seedlings in the
nursery from the damages caused by pests & diseases.

In usual cases, mixture of insecticide and fungicide is
sprayed every 4 - 5 days. It is suggested that same ins-
ecticide should not be used continuously but should be
used alternately with several other insecticides, in order
to avoid the occurrence of resistant pest species,
Sumithion cannot be used for Cruciferae (cabbage, radish,
chinese cabbage etc.) since it causes chemical injury.

The most important pestis and diseases in the nursery
are as follows,

a. Pests - Cabbage armyworm, cucurbit leaf beetle,

Diamond black moth, cabbage webworm, common cut-
WOIm:

Effective chemicals - Diazinon granular (3%)
6 - 10 g/sq. meter mix
with the bed soil

DDVP 1,000 times

Lannate w.p. 1,000-2,000
times

Cyanox 1,000 times
_ Ortran 1,000 times
b. Disease - Damping off

Effectlve chemicals - Captan w. p. 800 times solu-
tion 3 L./sq. m (sprinkle)

Other measure -~ Avoid strong rainfall
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9., Field preparation: - :
Adequate field preparatlon prior to. the plantlng gives po-
sstive effects to the growth of plants and maintenance acti-
vities, | . |

(1). Amendment of 3011 pH. {501 aeldlty) _

Bach vegetable species has its own adequate pH range
(Table 2), It is “therefore récommended to check pH level
‘and amend it if pH level is out of adequate range.
For amending acid soil, apply lime (slaked lime, calcium
oxide or ground lime stone), and in alkaline soil, use
of ammonium sulfate, superphosphate or TSP may lower al-
kaline level slightly.

However, soil pH level in the humid region shows mostly
acidic. Rough amount of slaked lime needed to amend soil
pH is as shown in Table 8,

Table 8. Amount of slaked lime needed to amend soil acidity

{(tons/ha}
"Original . Type of soil
" soil .
acidity . . Sandy Sandy loam Clay loam Clay
pH 4.0 2.89 3.86 5.55 6.98
4.5 2.66 3.64 5.10 6.49
5.0 2.18 2.89 4.13 . 4.80
5.5 1.69 2.18 3.15 3.86
Over 6.0 o . 0 O 0
Remarks:

{(1). pH is ekpected to be about 6 - 6.5 with above app-
lication.

(2). When calcium oxide is used, apply 80 % and when
ground lime stone is used, apply 120 % of above
mentioned aﬁonnt.

Lime is usually broadcasted then mixed with soil by
plowing, harrowing or rotorvating. Lime application is
more effective if applied together with compost.

Amount of lime applied in one application is recomme-
nded to be not more than one (1) ton per ha, since appl-
ication of huge amount of lime is feared to disturb the
s0il nutrient level with the excessive existence of calcium,
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Big amount of 11me is therefore needed to- be applled in
several planting seasons or even in several years.

In the case of olayey s0il, application of blg amount
of lime in one appllcatlon tends to cause hardening of
s0il thus careful application (e. g. spllt applicatlon
in several years) is needed.

Table 9 shows the results of the SOll tests of farmers!
vegetable fields in West,Java, BEast Java and South Sula-

wegli,

33

=206~



ﬁmmn o I0

q@ﬁhmm QWoH

-—-5ACQE SB SWReg~-

oWy mmo 1B UOL L §°§  B°G 6C*0 50°0 ureoT/puetdn ONIBUNS. OHOH* Lt
samtTs ¢ uT arids ‘ aBeqoen eaep*h ‘Fumpued ‘enresSI)
mn\mnop G°2 . Ltgq &g8°¢ e 0 €L*o meoT/pueTdi nseq wetyed" ol
88eqqed |
_ . weoT ~~3A0QE £¢ Weg-~-
pesu o G¢*9 0£°9 1Lt 0 51°0 Apues/puetdn esn TleH 6
R adeqqed
sewty ¥ uUT 3TTdS weoT : -
BY/SUCY $'¢ G9*Y GL°¥ Lo O 90°0 Lpues/puetdfy eaRp. "pfanfuet) ‘ge0egd
TPTUBS °8
quetd S8¥ --34002 ST SWeg--
auWTY |BUOG ' UL |  GB°E L=g £0°0 010 weot Leto/Lppeg aeyoy ‘Y ‘L
B (FutgTaIan) BARL 2E9M
_ zaddad paYy sanflueTy ‘yelussBusxey
pesu ON 02°9 6Z°9 90°C 90°0 weoT/Apped TTwey 1BUYRYy *Q
PosU OU IC . UOTUG oY ~=3A00€ SEB SWEg—-
;Wi 8u0 3® U0y | 6°¢ &&°¢ L¢° 0 62°0 Lsfeto/Lpped UTPTTOH .ﬂ.mmmb * G
: . : : _ . BAB] 359M
sswry G UT 4T7dS : 03BmWOT ‘anfuer) ‘Bunorg g
BY/SUOL SV G6°F 8°Y 910 Lz*0 Laketa/Lfpped yrsesoy oI 1fleH °¥
Pesu o SG°L  6'9 60°0 £0°0 weoT /Ao sanN I84U3D BIYID *¢
poau ON £*g teg 1€ 0 2¢°0 Le1o/Apped J91UB0 BIYUTD *Z
_ - g°L -- -== $8°0 === Iaqem I819U30 BSUTD °}
¢°g 7d .
punoIe op Hd- Buy - dssp dasp daep dasep o _
~puawe 103 By Iod wWOQ}  mWOQ C WO 0O wog L szoeTd pue
SWTIT DeYeTs papesy m@_ (WO /OUWTTTTW) DY doxo pue TTOS JswIel Jo aweN

- +gd TTO® FuTpUSUE

now madﬁ ﬁm&dﬂm Jo suncme papasu pur ‘TeosmeTNS YINOS PUR BABRP 185BH ‘eae) _
1s8i UT {£3TATIONPUOD 21I409Te)0H pue (L1TpToe)dd uo s4s84 TTos ayy JFo 93Inssy "6 8TQRE

54

-207-



TsemBTng Yjnog

_ _ nmetd 897 “enon ‘ndg equog
Pesu Of - 42 4°Q ¢2°0 LL"0 Le1o/pweTdn TTITe3N PTwsy Tnpay-ge
T _ (ogemoy ‘oawaod o .
' gemI3 g Ut 311ds : o hﬂmzoawﬂﬁﬂm0vﬁmxﬂz ~=3A002 S8 SWelg-—
CeU/SWOR €76 667 ¢TH 6w°0 64°0 weoT Leto/pweidp wppeg© e
_ : o _ IsaMeINg yInog
SMETY 4 utr 3TTdg : IBMOTITTINED  ‘emodH ‘IJucousy TIAZUTLT
BU/STOY 4 0°6 176 62°C - 62*0 weoT Le1o/Lpped aIInNg " 02
: ~~240Q8 S€ SWEG~—
-—2'g —— = Qltg - I83EM nynTexdveseg III476L
- SRR _ TSoMBTNS YInog
gemTy Z Ut 3TT4S . TOTOWISLEY ‘emon ‘ndp equog
'vy/SUCY 2 8¢ 8°S 6070 LL*0 Leto/pustdn wmexdwesed dI74 gL
o uspxed awmoy BABL 3sed ‘SueTel
o POBU ON == L°) == -—— g0 - urzoT/puetd)] Sueputisy IJTE°LL
sawty z U 3TTdg 31OITED ——9A0QE BB IWRG~-~
_ BU/SUOL Z 9°S - L*G $0°0 600 ueoT/pueTd]) LIsza0f peRWYDY Gl
sauTa ¥ uy 371dS addy .
BY/SU0CY §°¢ 2°G Z2'4 60°0 60°0 weoT Lero/puerdn =aep jsegIueTel ‘Injng
omotl oAcfIM*GL
o o a1ddy -=3A0QE SE auUBRg-~
. pedu oN  ¥*L  SL°9 1°0 LL°9 weeT AZues/pueTdn aseg i
, _ oTTxed/aTddy ‘eaep 38eF .mnmﬁmz ‘nyeg
pesu oy 2°9 2°9 ¢ 0 91°0 ueoT Lpues/pueldn TpTASEY ITPRI*¢L
- , _ BABP 1S9M
gawTy ¥ uTr a2rTdg 03BWOT .mnﬁﬁmmm ‘uyedusTedued
CBY/sucy: ¥ ¢L°v  8'7 0L°0 ¢L°0 weo{/pueTdn rUBYN{BUEN 2L
979 HY gsop desp dsep dss _
b D
wwﬁohm oy Ed But "L moc — W ¢
-pueue I0F ®BY Tad g o _ aoetd pue
SWTT POYBTS Depasi Hd (Wwo/OUWITTTW) DX dozo pue TTog JEWIET IO SUWEYN

35

~208-



: *JuTeq SWT3 SY] IOF J9TTTTHIST TBOTWSYDO O0UW IO ES8T
g pmomaoo ﬁqw mﬁdd Ho #ddoam omsn £1dde pInoys Lz °ON J8wIe] 1eijg ﬁmﬁﬁmﬁﬂoomh ST 2T *(¢)
*yonm :
@oop @mdﬁmmm 3T axngny suys ut sdoxo wapmpowmb ayn m&Mﬁdﬁ Lem wotseorTdde wbammmoxw udnoyn
4ge8T 10U gnq . TBISUSE UT I8ZTIIAISF JO sumome siom ATdde 03 popULWmOOAX ST ST ‘ITe JI93IY *(4)
o - S SR : : : *MOT 83Tnh 0878
- .mﬂ.mm mm0ﬂ3 L2 ~of xsumrey ays gdeoxs uylty LTSncasFuep 30U PapIe3ex sae saandty euar ‘(LZ
i ot ow m 4 BIBSWIRT) so\OQHHHaaH 2°0 UBYL 2I0W PAMOYS SJIPWIeY SUWOS WOJY sTTOS 2yl ysnoyg *(¢)
_ - +{xood) egweTIsNU JO juUnoWE TTeWs 83TnD UTBLUOD STIOS 380 ‘(¢
.mmﬁommm mﬂpﬁpm&mb UYITH S9TISA yInoyua Eo\oﬂadaﬁda #°0 — 2°0 punoxe ST 0% Jo o3uex ovmﬁ@mﬁﬂ .mvw
O U0 SiuUsume’)

(o0 04 ".momu §°2 aeqep ¢ L Trog -- HA *(¢)
(20 00L @ 302) 0.52 3¢ § Iojep : w 108 ~- 0% *{2)
*Jerem PITTTLSTIP UGTM Pejses axe gyd pue DF yzog *(L)
L S¥Iewsy

TseMeTng Y3nog

- Lo S : qeTd B83% - femon ‘ndp wquoeg

- Pelu of | m.@ 2°9 ¢0°0 - 700 - Ls1o/pUETdn UTPPNSmes ~¢2
ﬁﬂdonw ola mamwmm mmmﬁ desp ﬂmmﬁ .ﬂwmv: . , : :
~puswe Joy By god To0L WIS TS O, worg - _ , soeTd pue

2WTT Pa¥eTS Pepsay Ha (WS /oumTTITH ) O - doxo pue TTOS JIOWIBY JO SWEN

-209-

36



	〔60年度〕
	1. 土壌分析及び機器管理
	2. 野菜栽培


