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p maiu or $Orghum 3. 125 P ",,,"v, + 25 

As a source of alcohol 

P akohol (P "SS", / 170) + 0.2 

where P stands for price per ton for the cereals and fresh cassava 
and price per liter for alcohol. 

Thus if fresh cassava is produced for $27/ t, as in Ihe example 
given aboye, it would be competitive with sorghum or maize priced 
al 

3.125 X 27 + 25 = 109.375 

Ihat is, $109.38/ t, or more. Similarly, if fresh cassava is produced for 
$27/ t, it would be an alternative source of fuel a lcohol if the lalter 
is priced at 

27/ 170 + 0.2 0.359 

or $0.36/1, or more. 
The major assumptions in the equations are 

Rice: Fresh cassava and rice are compared, a llowing for a large 
marketing margin for fresh cassava and also allowing for a 20 
percent higher value for rice due to its higher protein content o 
Srarch: For starch production, the figures used are derived from 
small-scale extraction plants, which tend to have high production 
costs and low extraction rates. 
Chips: The production cost of chips is estimated at $25/ t of chips, 
wh ich is somewhat higher than the estimates of COSIS in Thaíland. 
The cassava chips are assumed to have a markel val ue of 80 percent 
of that of sorghum or maíze for animal feed . 

• Alcohol: Alcoho l productíon is assumed to be large sea le, 170 liters 
of alcohol per ton of fresh cassava, with a processing cost of 
$0.20/ 1. 



Appendix 2: Where to get 
technical assistance 

and information on cassava 

To get national programs moving, funding, teehnieal assistance, 
and information from outside sourees can be very helpful. This 
appendi x describes only those agencies that have a speci fic interest 
in cassava. General sources of agricultural assistance are discussed 
in Agricultural assislance sources published by the Intemational 
Agricultural Development Service. 

Centro Internacional de Agricultura Tropical 
AA 67-13, Cali, Colombia 

CIAT is one of the major sources of new genetic material and 
improved technology for cassava growing. Although CIAT itself is 
situated at an altitude of 1000 meters, most of its varietal selection 
and technology development is carried out in hot, lowland sites that 
are representative of many of the cassava growing areas of the world. 

CIAT has a group of scientists working as a team to develop 
inproved technology, based on low-cost purchased inputs, to improve 
the productivity and utilization of cassava. The research program 
conce ntrates on crop physiology, entomology, pathology, plant nutri ­
tion, germ plasm collection and c1assification , plant breeding, agron­
omy, tissue cu llUre, and various aspects of utilization of cassava. 
With more than 2500 clones collected throughout the Americas, CIAT 
has the most comprehensive germ plasm collection in existence. This 
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colleclion has been screened for useful agronomic praclices. Clones 
wilh specific characlers can be provided lO nalional or local programs 
on requesl. The resulls of lhe research al C[AT are published in lhe 
annual reporlS of the ceoter, whieh are available in bOlh English and 
Spanish. 

Among lhe main produels ofthe researeh and developmeOl program 
are new varielies and sexual seed derived from eonlrolled crosses 
made 10 oblain specifie eombinations of eharaeters. These materials 
eao be obtained from CJAT for testing and evaluation by national 
agencies. Clonal material is available in the form of tissue culture, 
whieh minimizes the risk of introdueing new diseases and pesls. 

ClAT scientisls have experienee in the diagnosis of produetion 
problems and also program development. These scientists are free 
to v isil any cou ntry and assist in the resolution of problems. Beeause 
of the pressure of requests for eonsultation, the seientists can usually 
visil countries for only short periods. Requests for help from Afriean 
countries are normall y referred to liTA (see below). 

CJAT has a large trainiog program, which ranges from short, 
intensive produclion courses to in-serviee training in whieh students 
mal' do thesis research for higher degrees. CIAT sometimes also helps 
wilh training courses run by national agencies. 

The Cassava Documentation Center brings together published 
information on cassava io the form of summarized and annotated 
bibliographies that are produced and updated 00 an anoual basis. [n 
additioo , literature searehes on speeifie subjeets or combinations of 
subjeets can be obtained. The documentation eenter also publishes 
a series of monographs and review articles about eassava. The services 
of the doeumeotation eenter can be obtained for a small fee. The 
eenter is also always pleased to receive formal or informal information 
to be used in the Cassava newsletler, whieh is published quarterly. 

Intornational Instituto of Tropical Agriculturo 
P.M.B. 5320, Ibadan, Nigeria 

liTA emphasizes development of an improved slash and burn 
culture. Within this framework, the tropical root ero p program works 
with eassava, yams, and sweet potatoes. The eassava work is oriented 
toward developing improved genn plasm that is resistant to Afriean 
mosaie disease and cassava baeterial blight. Most materi al is available 
in lhe form of sexual seed for later seleetion and evaluation by 
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nalional agencies. Research is also done on agronomic practices lhal 
are suilable for African condilions. 

lITA offers consullation and training thal are especially tailored 
to meel the needs of African national programs. Research resulls are 
published in the JITA annual reporto 

Tropical Products Institute 
56-62 Gray's Inn Road , London WCIX 8LU, Uniled J(jngdom 

TPI researches and gives technical assislance on posl-harvesl 
handling and marketing of a wide range of lropical products. It has 
considerable experience in cassava research, particularly in regard 10 
fresh storage, solar drying, and lhe use of cassava as a wheal substitute 
in bakery products. The slaff members spend much of lheir time 
overseas working Wilh nalional program members. Requesls for such 
assistance should normally be placed through official government 
channels. 

Asian Institute of Technology 
P.O. Box 2754, Bangkok, Thailand 

AIT is both a research and a graduale lraining center. The scope 
of the work is broad, and in recem years, lhe institute has been 
direclly involved in the development of improved cassava drying 
systems. AIT offers excellenl graduale training opportunilies for 
Asians. 

Central Tuber Crops Research Institute 
Trivandrum 69501 7, Kerala, India 

CTCRI is the base for lhe oldesl major cassava program in the 
world. CTCRI has developed extremely effeclive agronomic practices 
and has a breeding program for Ihe acid-inferlile soils of soulhern 
India. In addition, a greal deal ofattention has been paid to technology 
transfer and post-harvest processing. Results from CTCRI activities 
are published in the annual reports and in the Jouma! o/ Roo! 
Crops. 
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Commonweallh Institute of Biological Control (CIBC) 
Gordon SI., Curepe, Trinidad 

/6 7 

CIBC has been aClive in collecting biological control agents for 
use wilh eassava. Sloeks of predalors and parasiles are kepl, and 
CIBC will help, on request, with the introduction and development 
of biologieal control problems. 

International Dcvelopment Research Center (IDRC) 
P.O. Box 8500, Ottawa, Canada KIG 3H9 

IDRC has been one ofthe main sourees offunds for the development 
of eassaya projeets by bOlh international and nationa1 centers. The 
ageney offers teehnieal adviee on setting up projeets, finaneial assis­
lance to run them, and scholarships for training personnel lo work 
in and also to manage the projeets. In addition , IDRC sponsors 
training courses and workshops on cassaya. Proceedings of the work­
shops haye been published by IDRC 

International Tropical Root and Tuber Crop Society 
e/o Dr. K. Caesar, Technical Uniyersity of Berlin, Institute of Crop 

Seienee 
Albrecht-Thaer-Weg 5, 0-1000 Berlin 33, German Federal Republie 

The International Tropical Root and Tuber Crop SocielY was 
founded by a group of scientisls, mainly from the West Indies, It 
brings scieotists together every 3 years at a symposium to diseuss 
researeh findings, The symposia proceedings proyide a wealth of 
information on eassava and other rOOI erops. 
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15 
Mukibat, 60 
Mung beans, 109(table) 
Mycorrhizae, 90 
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National Coffee Federation 
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National Research Council 
(Canada), 113 

NER. See Net energy ratio 
Net energy ratio (NER), 50, 51, 
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Niacin, 25 
Nigeria 

cassava, maize, rice prices, 
38-39(table) 

cassava consumplion, 9, 
II(table), 26, 37, 40 

cassava cultivation, 21 
eassava demand, 36, 37, 40 
cassava diseases and peSlS, 68 
cassava processing, 32, 33 
cassava production, 4, 5(table), 

54, 56 
cassava research. See 
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cassava yields, 59 
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Nitrogen (N), 65(table), 88. 89, 
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Northeast (Brazil), 6, 10, 12 

Oceania, 6, 15 
Oil palm, 109, I 27(table), 143 
Oxifluorfen, 93 
Oxisols, 18, 20, 57 

Pan de yuca, 49 
Papermaking, 47, 49 
Papua New Guinea, 6, 50 
Paraguay, 5(table), 6, 9, 1I (table), 

12, 55, 58 
Peanuts, 109 
Peru, 5(table), 12, 17, 58,64,65 
Pesticides, 70, 79, 101 , 107(table), 
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Petrobras (Brazilian nalional 

petroleum company), 50 
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Phoma leaC spot, 69(table), 81, 

96-97(table), 102- 103 
Phomes IignoslIs, 102 
Phosphorus (P), 19, 65(table), 90, 

92 
Photosynthesis, 84 
Phylophera, 102 
Phytoseiidae, 100 
Pigs, 42, 46, 47 
Pinera cassava, 132, 133 
Plantain, 4(table), 109 
Polisles wasp, 99, 100 
Polyethylene bags, 118-119 
Portugal, 15 
Potassium (K), 65, 90-91, 92 
Potato, 4(table), 24(table), 

35(table), 66(table) 
Poultry, 42, 46 
Priee, 2, 26, 33, 34, 36, 

38-39(table), 40, 128-129, 
136, 138, 142, 150, 151 (table), 
160 

urban, 36-37, \30 
Propagules, 87, 88(fig.) 
Pratein, 24(table), 26, 27, 29, 41, 

42, 109, I 27(table). See o/so 
under Cassava 

Pruning, 120 
Prussic aeid. See Cassava, cyanide 

10 

Purple nutsedge, 93 

Quarantine, 113-114 

Ralladeros, 48 
Raspas, 120 
Rasping, 124 
Rayong I cassava, 60 
Research, 34, 35(table), 60-62, 

72-74,98, 101, 102, 112, 113, 
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117, 118-119, 121 , 122, 
127-128, 130, 131 , 132, 
137-138, 139, 143, 151-160, 
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Rhodanase, 26 
Riboflavin, 25 
Rice, 1, 4(table), 20, 35(table), 36, 

38-39(lable), 40, 65(table), 
73(lab1e), 74, 89, 126, 127, 
134 

compared lo cassava, 128-129, 
15 1 (table), 163 

RicinuJ communis (castor bean), 
12 

Ridging, 102, 112, 131, 132, 133 
Rio Grande do Sul (Brazil), 6 
Rock phosphates, 90, 155 
Roguing, 101 
Root and luber craps, 34, 35, 72 
Rubber, 12, 109, 110 
Rural industries, 23, 31-33, 

43-44, 48, 115, 124, 137, 
138-139 

R wanda, 11 (table) 

Saccharification, 125 
Santander Department 
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Sao Paulo state (Brazil), 72 
Saskatoon (Canada), 113 
Savannahs, 57-58, 79 
Scales, 69(table), 96-97(table), 101, 
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Schistosomiasis, 28 
Scopoletin, 120 
" Seed banks," 106-107, 133 
Self-sufliciency, 160 
Senegal, 41 
Senorita cassava, 132, 133 
Sesame, 109 
Shifting cultivation, 54, 55, 59, 

64, 89, 113 
Sickle-cell anemia, 28 
Singapore Botanic Gardens, 16 

Sizing, 49 
Slash and bum agriculture, 64, 

152 
Sleeping sickness, 55 
Soil 
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acid, 16, 20, 57, 79, 90, 91 , 92, 
109, 126, 129, 148-149(table) 

aluminum, 20, 58, 91 , 92 
and cassava lea ves, 43 
fertility, 2, 16, 18, 43, 59, 64, 

88, 89, 92, 109, 113, 126, 
129, 145-146, 148-L49(table), 
155 

heavy, L8, 112 
marginal, 2, 6, 19, 21, 54, 65 
nutrient extraction by craps, 

65- 66 
pH, 20, 57, 91 
sandy, 91 
weathered, 18-L9, 126 

Solar energy, 76 
Solar radiation, 77-78 
Sorghum, 4(table), 20, 35(table), 

46, 65(table), 73(table), 142, 
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cassava varieties , 60 
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South Korea, 46 
Soviet Union, 46 
Soybeans, 6, 46, 109(table) 
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fiour, 4l 

Spidermites, 68, 70, 81, 103. See 
a/so Green spidermite 
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Sri Lanka, 5(table), 16 
Stalks. See Bagasse 
Starch, 7, 8(table), 9, 23, 32, 41 , 

47-50, 134, 151(table), 163 
processing, 48-49, 124, 137 
See a/so under Cassava 

Stearyl lactylate, 41 
Sugareane, 1, 4(table), 35(table), 

127(table), 134 
alcohol, 50, 52(table), 125 

Sulfur, 24, 26-27, 91 
Sumatra, 43 
Superelongation disease, 68, 

69(table), 80, 81, 96-97(table), 
102, 103 

Superphosphate, 90 
Sweetener, 49 
Sweel pOlalo, 4(table), 24(lable). 
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Taiwan, 16, 58 
Tanganyika, Lake, 15 
Tanzania 
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I I (table), 15, 28 

cassava diseases and pests, 81 
cassava processing, 32 
cassava produclion, 4, 5(table), 

57 
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Tapioca, 16 
Taro, 24(lable) 
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T .. tile industry, 47, 49 
Thailand 
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cassava exports, 9, 12, 16, 42, 

43, 45, 121 , 134-136, 143 
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eassava production, 4, 5(table), 
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stareh production, 48 
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Thiocyanate, 26, 28 
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96-97(table), 103 
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Tobaeco, 65 
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Togo, 5(table), 1I (table), 49 
Tolima vaHey (Colombia), 16 
TPI. See Tropical Produets 
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Tractor use, 55, 108, III 
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Tree cassava, 60, 80 
Trichogramma wasps, 99, 100 
Trinidad and Tobago, 118 
Tropieal crops, 1, 3, 4(table), 15, 

143 
Tropical Products Institute (TPI) 

(U K), 41 , 117, 122, 158, 166 
Tryptophan, lO 
Tsetse Oy, 55 

Uganda, 5(table) 
Ultisols, 18, 57 
Undemourishmenl, 26 
United States 

cassava production, 58 
starch imports, 134 
starch products exports, 49 

Urbanization, 40 

Venezuela, 5(table), 31, 58, 142 
Vertical planting, 108, 112, 132 
Vietnam, 4, 5(table) 
Vitamin A, 25(table) 
Vitamin C, 25 
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Wages, 150(table), 151 (table) 
Wasps, 99-1 00 
Weed control, 55, 56(table), 67, 

92-94, 95(fig.), 108, 110, 112, 
147, 155, 162 

West Indies, 16, 72 
Wheat. 4(table), 35(table), 40-41, 

66(table), 73(table), 74, 89, 
159 

Whitefl ies, 68, 69(table), 
96- 97(table), 101 

White-thread disease. See Phoma 
leaf spot 

Yams, 24(table) 
Yeasts, 51 

Zaire 
cassava consumption, 9, 10, 

11 (table), 26 
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and cassava domestication, 15 
cassava processing, 32 
cassava production, 4, 5(table), 
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Zambia, 50 
Zanzibar, 68 
Zimbabwe, 50 
Zinc, 91, 92 

sulfate, 91 
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