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A. Introduction 

The Government of Indonesia Postharvest Working Group requested the 

assistance of USAID/Jakarta in obtaining the services of a consultant/lecturer 

to participate in a workshop on postharvest handling of tropical root and 

tuber crops. In response to cable Jakarta 13595, Dr. Gary Beaver, from the 

University of Idaho, spent the period of September 17 to 28, 1983 in Jakarta 

where he presented training sessions on various phases of postharvest tropical
 

root and tuber crop management.
 

The workshop was held at the BULOG facility in Tambun, Java, Indonesia and 
was presented to 32 members of the Bureau of Logistics (BULO ), the Government 

Agricultural Cooperatives and Extension workers from throughout Java, 

Indonesia. These individu&l work with farmers and the Agricultural 

Cooperatives or are members of the administrative staff at BULOG. The course 

was taught by lectures and a two-day field tour to the cassava growing areas 

of Java and included stops at tapioca processing plants.
 

The course was designed to familiarize working members of the cassava 
industry with the more nx)dern techniques of cassava storage and processing. 

The Indonesian nation is the second leading producer of cassava in the world 

and its production exceeds its internal consumption. About 20% of its total 

production of cassava is exported. If production can be increased, there is a 

market for additional export. In order to increase production, nowever, the 

processing and storage capabilities as well as field culture techniques must 

be improved.
 

The tupics covered in Dr. Beaver's presentation are shown in Section B. 

Following the presentation, a comprehensive examination comprising ten 

questions was given to all students.
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B. Workshop Topics
 

I. Introduction 

II. Postharvest Pathology of Tropical Tuber Crops 

A. Principles of Disease Suppression by Handling Practices 

1. Physiology in Relation to Disease
 

a. Food source, i.e. sugars
 

b. Respiration - (02 , H20
 

c. Climacterics
 

d. Fruit/tuber vigor
 

2. Resistance to Fungal Attack
 

a. Skin or peel
 

b. Surface injury
 

c. Matu,ity
 

d. Biochemical defenses 

e. Wound healing 

3. Temperature Effects on Disease/Rots
 

a. Pathogen requirements 

b. Growth patterns and measurements 

c. Pathogen reaction to cold teqxeratures 

4. Modified and Controiled Atmospheres 

a. Control of 02
 
b. Control of CO2
 

c. Control of CO 

d. Combinations
 

5. Humidity 

a. Control
 

b. Free moisture
 

III. Control of Postharvest Diseases in Tropical Tuber Crops 

A. The Pathogen 

1. The Fungal Spore 
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2. Spore Germination
 

a. Moisture
 

b. Temperature
 

c. Atmosphere
 

do Fungicides
 

3. Spore Dissemination
 

4. Host Penetration
 

a. Direct
 

b. Indirect
 

5. Invasion of Tissues
 

6. Tissue Deterioration
 

7. Sporulation
 

8. Control
 

IV. Postharvest Handling Systems for Tropical Tuner Crops, Roots, Tubers and 

Corms
 

A. Field Techniques 

B. Curing
 

1. Where 

2. When 

3. How
 

C. Storage and Storage Facilities
 

1. Cooling 

2. Grading
 

V. Rview of Commercial Postharvest and Storage Systems in the U.S.
 

A. Potato Systems 

1. Correlations with tropical crops
 

2. Comparisons of storage principles
 

VI. Postharvest and Storage of Cassava 

A. Historical 

B. Current 

C. Possibilities for Future
 

VII. Questions and Review 



-4-

C. Sumary and Conclusions 

Rice has traditionally been the crop towards which all research and 

development efforts were directed in Indonesia. The government is now 
beginning a program for development of secondary crops. These include the 
tropical tuber crops of cassava, sweet potato, yam and taro. At this time, 
the stage of development of these secondary crops and much of the expertise 

for program design and implementation will have to come from outside Indonesia. 

An attempt is currently being made to develop on-farm storage facilities 

for cassava. This crop is extremely perishable after harvest and typically 

deteriorates beyond use after as few as two to four days. Much research will 

be needed before a suitable method of on-farm storage can be developed for the 

rural areas. It snould be remembered that these rural areas typically have no 

electricity and the educational level of the farmers is extremely lfw. 

Therefore, any system that is developed must be of a simple nature. Storage 

facilities would be adequate if they were capable of extending tha life of a 

harvested crop by as little as four to eight weeks, however, a longer period 

would be desirable.
 

Tuber crops such as yam and sweet potato are less demanding in their 

requirements for storage, and taro is somewhat of an unknown quantity.
 

In addition to development of storage facilities it is most probable that 

some cultural modifications will also have to be made., This will require 

additional training and research, again a role which will require input from 

outside Indonesia.
 

In support of these efforts, PIP could send consultants to the area if 

requested, but an equally important educational program could be developed 

where individuals interested in working in Indonesia could obtain classroom 

experience in Idaho or other areas of the U.S. and then conduct their required 

research for a degree directly on site in Indonesia under the guidance of 

joint U.S./Indonesia professors.
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APPENDIX 1
 
Travel Schedule
 

Travel.Boise to Jakarta 	 LV September 16, 0855
 
AV September 18, 2130
 

Meet with Ernesto Lucas, USAID Sept. 19 0800-0900 
Meet Mr. Halim, Dept. of Agriculture Sept. 19 0930-1000 
Meet Mr. Silitinga, BULOG Sept. 19 1030-1100 
Return to AID Sept. 19 1130-1230 

Attend opening ceremonies Sept. 20 0745-1300 
Root Crop Workshop - Tambun 
Return to hotel - Prepare papers Sept. 20 1400-1900 
for workshop presentation
 

AID office, copy papers for workshop Sept. 21 0800-1400
 
Complete paper for presentation Sept. 21 1500-2100
 

Day long presentation workshop - Tambun 	 Sept. 22 0630-1900 

Meet Ernesto Lucus, AID 	 Sept. 23 0900-1130
 
Meet Diane Barrett, RI 	 Sept. 23 1300-1730 

Meeting with Harry van Ruiten Sept. 24 0630-0800 
Meeting with Salmet Zubaidy Sept. 24 0900-1200 
Attend workshop Sept. 24 1330-1700
 

Write report Sept. 25 1300-1500
 

Meet with van Ruiten, Halim and Soepani 	 Sept. 25 1930-2200 

Meet with van Ruiten 	 Sept. 26 0800-0900 

Return to U.S.A. 	 Sept. 27 0800
 
Arrive Boise, Idaho 	 Sept. 29 1600 

APPENDIX II 
Persons Contacted 

USAID Office 	 Ernesto Lucas 
Indonesian Ministry of Ag A. Halim and Mr. Soepani 
BULOG K. Silitonga 
WInG Salmet Zubaidy 
Resources Aanagement International, Inc. 	 Diane Barrett 

Harry van Ruiten 
BULOG Dr. Sodig Ismail 
BULOG Dr. Sapuan 
BULOG Dr. Soemardi 



11aruianggal 

Selasa, 
20 - 9 - 1983 

Waktu 
2 

08.00 - 09.00 

09..0 - 10.15 

10.15- 10.30 
10.30 - 11.15 

11.15 - 12.00 

12.00- 12.45 

12.45-14.00 

14.00 - 14.45 

14.45 - 15.30 
15.30-15.45 

15.45 - 16.30 

16.30- 17.15 


17.15 - 19.30 
19.30 - 21.00 

APPFNPIX III 
J70-AL PU AOM M=VII~ TM. LEGI P-'cVT WMTI 

DI 'MIM , bEK.I, J. .WZT 
IGL. 19 s/d 28 SMIM.BM 1983 

lata Pelajaran/2raktiktn 
31 

Pendaftaran Peserta (Rogristration of participants) 
Pcarian (Opening rCreony)
 

- Laqran Panitia Penyalencgara 
- Pengarahan sekaligus Panbukaan Latihan. 

I S T I R A H A T (Coffeebreak) 
Penjolasan Masalah Pasca Parnn Palwija (Information of 

seconarycrp post harvest tchrnology).
 
Kebijakan dalan penrg -bangan produksi palawija. 

( overment policy on dcvelomrnt of sc-ai/ary crop
 
production). 

(Con tinuation) 
I ST IRAHAT (LU Break) 

Kbjaksanaan -angan parierintah dalan Pelita III dan Repelita 
IV (GCenmnt policy on food in 5 year devlopmont program 
III & IV). 

(Continuation) 
ISTIRAHAT (Coffeebreak) 

Kehijakan stabilisasi harga, pckigadaan dan penyaluran
(Government policy on price stabilization, procureannt and 
stabilization) 

(Continuation) 

I S T I RAHAT ( Ooffebreak)) 
Kebijakan Panmrintah Dibidang Perkoperasian (Gmmenm~ft Poliy 
on Cooperative)
 

4. 

Dos Pengajar
 
4
 

Panitia (OC) 

A. Halim M.Sc. 
Ir. Chri.man Silitmga !!.So 
Kapun Litba SioloZ. 

Ir. S o e p a n i 

Dit. Bina Produksi 

Karoagri Bulog 
(Zr Sapuan) 

Karogasar Bulog 
(Drs. Sodiq Ismai1) 

Ditjen Binus Koperasi 

http:15.30-15.45
http:12.45-14.00


R a b u, 
21 - 9 - 183 

! a m i , 
22 - 9 - 1983 

2 

08.00 - 08.45 

08.45- 09.30 

09.30 - 10.15 

10.15 - 10.30 


10.30 - 11.15 
11.15 - 12.00 

12.00- 12.45 

12.45- 1-.00 

141.00 - 14.45 

14.45 - 15.30 

15.30-15.45 

15.45 - 16.30 

16.30- 17.15 

17.15-19.30 

08.00 - 08.45 

08.45-09.30 


09.30 - 10.15 

10.15-10.30 

10.30- 11.15 

11.15 - 12.00 


3 4 

Agribiw. dan Perauan2 Parusahaan Tapioka (Aqribic and Ir.. Sugianto/ 
Tapioca Hlill flyuLatiai) Ir. Hanan Zam 

(Continuation) 
UTrcrcmzi ubkikayu dan ubi-ubia lain (Iqronoz of root crom) Wargirmo B.Sc. 

ISTIRAHAT (Coffee Break) 

Jqrrzuri ubi kayu dan ubi-ubian lain (Ataxty of root crons) ada 
Tnatcmi dan sifat fisis dari ubi-ubian C tnatm,and &ysiology ada 
of root crops) 

(Continuation) sda 

IST I RAHAT (LunchBreak)
 

Paitungan kehilangan Pasca Pancn ubi--ubim (Assecmrnt of ir. Sowardi/ 
root coo post har-est looses) Dr. Diana Barrt 

(Continuation) sda
 

ISTIRAHAT (CoffeoBrtoak) 
Perhitungan Yjddiangan Pasca Parm ubi-ubian. sda
 

(Continuation) sda
 

(Dinner Break) sda
 

P l3a.-man Ubi Pcxct.fas¢a Pwuon ubilnyu, alnr Soa:ar ditiLnr- t Rut 
Post Harvest 1andllg of Fresh and swoet potabo and village 
level storage. 

(Continuation) sda 
(Continuation) sda 
ISTIRAHAT (Coffeebreak) sda 

(Continuation) r' 

(Con tinua tion) sda
 

http:10.15-10.30
http:08.45-09.30
http:17.15-19.30
http:15.30-15.45
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2 3 4 

12.00- 12.45 (Continuation) Dr. 
12.45- 14.00 IST!RA HAT (lunch break) 
14.00 - 1.1.45 (Continuation) sda 
14.4- 15.30 (Continuation) 

15.30- 15.45" 1 S T I RAHAT ( offmbreak) 

15.45- 16.30 DEMONSTRATION ada 
16.30- 17.15 (Continuat.ion)" sda 

1,.15-19.30 ISTIRAHAT ( PirmarBreak) 
19.30 - 21.00 Pengendalian hamv-gudang ubi-ubian (ubikayu dll) di tingkat It. K a s m o 

patani (Pest ctrol of root crop at the fanrer level). 

Jura' at 
23 - 9 - 1983 08.00 - 08.45 KMmlitas ubikayu dan ubi-ubian 

products and others) 
lain (Quality of cassava It. 

Dr. 
Soemardi /
Di= Lawet 

08.45- 09.30 (Co n t in u a t ion ) sda 

09.30- 10.15 (Continuation) sda 

10.15 - 10.0 I S T I RAHAT ( Coffee brer-k) 

10.30 - 11.15 Xualitas ubikayu dan uti-ubian lain (Quality of cassava sda 
products arxi others) 

1.15 - 12.45 Shlat Jin'at 
12.45- 14.00 IS T IRA H T (Coffee breck 

14. CO - 14.45 Pemanfaatan ubikayu dalam industri Pertanian (Utilizatin Dr. Dardjo S=&a madja 

of cassava in agricultural industry) 
14.45- 15.30 (Continuation) sda 
15.30 - 15.45 ISTIRAHAT (Coffeebreak) 
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12 2 3 4 
15.45 - 16.30 Prjerdalian Ham ubi-ubian d. 

tropical countries) 
daerah trbpis (pest control in !xdiawat Bulog 

Ir. Tarkinan xaonon 
16.30- 17.15 (Co n t i n u a t i o n) sda 
17.15- 19.30 I S T I RAHA T (Dinner break) 
29.30 - 21.00 l-asalah ubi kayu daarah transmigrasi (Iroblems of cassava in Ditjen Transnigrasi 

Transmigration area. Ir. A. Saubari. 

Sabtu, 
24 - 9 - 1983 08.00 - 09.45 The production of pallets from dried cassava in Indonesia. Harry Th. L van Ruiten 

06.45 - 09.30 (C o n t i n u a t i oun sda 
09.30 - 10.15 A General overview of cassava dikis cube and pellets 

processing techrlogy as anied in South East Asia. 
10.15 - 10.30 I S T IRA H A T ( Coffee break) 
10.30-11.15 (Continuation) 
11. 15 - 12.00 The productien of Tapioca from fresh cassava in Indonesia 

Traditional metods - :-boarnmethod. 
12.00-12.45 (Continuation) 
12.45-14.00 ISTIRAHAT ( Lunch break) 
14.00 - 14.45 7he production of tapioca fra fresh cassava in Indonesia 

- Connuation - Review by Participant. 
14.45 - 15.30 - Review by Participant. 
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A i n g gu, 
25 - 9 - 1983 08.00  r IE.LD T R I P 'Panitia (C) 

26 - 9- 183 sda sda 

e 1 it s a 
27 - 9 193 'OS.00 - 00.S Ikralatan Pz= PFan s brhna ditinkat petani (os Dr
Harvest
upipaant -xthe~f:.rmorDr. Da 

08.45 - 09.30 C o n t i n ua t i o n)
09.30 - 10.15 Demmnstrasi / Du.=ratin . sda
 
10.15 - 10.30 I S T I RAH AT ( Coffee brak)
10.30 - 3.1.15 Deaostasi / Dwctraticr6 sda 
U.15 - 12.00 Tapioka sebagai karxen dalm pas*uatan roti dari ganL= Ir. Poadjo Tj1pbto

dan.usaha pvngm -ngannya. (1-ax.ioca as ca,Xnant of lread 
prooosing air: it-S iZnprVu~nt). 

12.00- 12.45 (Continuation) 
 Sda
 
12.45 - 14.00 IS T I RA 
HA T ( Lunch break)
 
14.00 - 14.45 Iaalah gizi dan hasil olahan ubi-ubian (Problmof gizi Dr. H arnaa 

cm root pn 'ct)Ur
 
14.45- 15.30 (Continuation) 
 sda
 

" 
.13O.15 . . 'T I R A1 A T ( Coffee break .
 
15.45 -' 6, 0 
 P asari6 Si--uffin dan hasil ola-.amy. -. Mketing of'c aeLvr 

.-- ad-root. ct). . .... u ". . ..- - . Dr. . 
16.30 -:. m....... -..-.- o n t i n u a.ti o n .
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a28 a 
-

b u,9 -1983 08.00 - .08.45 metoda dan ora-cara rmngajar. L:Lechi*n m~thod) Drs. zh4Su (RT-PP. 
09.45 - 09.30 (Continuatii) a 
09.30 - 10.15 Evaluasi ( E.aluatlcn ) ranitia ( OC 
10.15- 10.30 ISTIRAHAT 

10.30 - U1.1 Evaluasi ( Evaluaticn ) sda 
ll.15 - 12.00 Evaluasi ( EValuation ) sda 

1..00 - 12.45 1 -nila;:n olah Pani.tia 
12.45 - 14.00 I S T I RA.A1 A 

14.00 - 14.45 i'enilaian ol,-h Panitia sda 
14.45 - 15.30 Penilaian oleh Panitia sda 

15.30 - 35.45 I S T I RA1A T 

1.5-16.3Q Penutupan (Closing ceronrxy) I '-

Tabn, Septwbar 1983 

Panitia 


