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Foreword

nuring this past year, we have seen many changes at CIP and throughout the world.



Frkad . Guirge

Richard L. Sawyer




Coping with Change:

Charting a Course for Tomorrow’s Research Careers

Dr. R. L. Sawyer helped launch CIP in 1971 and has served as Director General for
the past 20 years. On his retirement, we asked that he write this article as a guide
to young scientists now beginning their careers in international agricultural
development.

Scientists who are now setting their course towards careers in research require talents
and training that are different from what used to be required many years — or even
a decade — ago. But the landmarks and guide lights leading them towards scientific
accomplishment are much the same as before and promise to remain so tomorrow.

When I finished my Ph.D. in the 1950s, the status areas for research were haploids,
wide crosses, growth regulators, and the peaceful use of atomic energy. The buzz words
of today include sustainability, biotechnology, and perhaps strategic planning and
modelling. These buzz words reflect a wider, faster-moving stream of science that will
demand strong navigational skills in keeping careers on a straight course. The winds of
change stem from population pressures on plants, land, food, water, and air.

William Ernest Henley in his famous poem “Invictus” proclaims: “I am the master of
my fate, I am the captain of my soul,” a philosophy that serves well in guiding careers.
Strategic career planning recognizes that it is we ourselves who set our own course: not
our superiors, nor our facilities, nor our equipment, nor our teachers. The “Guidelines”
suggested here are intended for use by young scientists, as well as by their mentors.

Early Learning — The Yeoman Years

Successful research careers are goal-driven, but also require planning and the setting of
objectives within time frames to meet specific needs. Ideally, we should know our career
choice at the start of our undergraduate training. Unfortunately, most of us chart our path
as we develop our skills. We do not always begin with the knowledge of our final port
of call. But we should always at least try to have a clear idea of the direction in which
we are heading. Some basic points of the career compass include the development of:

¢ a missionary zeal for accomplishment;
¢ an active mind, open and thirsty for knowledge, and hands willing to work;

¢ a willingness to persist in the process of learning and doing, no matter what
obstacles and storm winds we encounter.



First Jobs



Balance of work



Seasoned Scientists
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Agroecological Zones and Related
Thrust Research in 8 CIP Regions

IP has four experiment stations in Peru, one in each of the major agroecological

regions of the country. A fifth station has now been added at Quito, Ecuador. Our
headquarters is located at a coastal desert site near Lima (240 m altitude), where facilities
include general research and administrative offices, as well as laboratories, greenhouses,
refrigerated and diffused-light stores, growth chambers, and experiment fields. A second
station, in the cool Andean highlands near Huancayo (3,260 m), is the home of CIP’s
World Potato Collection. The remaining two stations are in the Amazon region: on in the
mid-elevation jungle of San Ramon on the eastern slopes of the Andes (800 m), and the
other in the hot, low jungle of Yurimaguas (180 m).

CIP research sites in Peru and the potato-growing seasons, with meteorological data for 1990
crop year.

Site: X Lima-La Molina @ Huancayo B San Ramon A Yurimaguas ® Quito
Latitude: 12°05'S 12°07'S 11°08'S 5°41'S  00°22'S
Altitude:. 240 m 3280 m 800 m 180 m 3058 m
Growing season Jan-Mar May-Nov 7year-  Nov-Mar May-Aug May-Aug Oct-Apr

90 90 average 89-90 90 90 89-90
Air max ("C) 24.25 17.67 20.58 32.60 30.74 32.08 18.4
Air min (°C) 16.76 12.87 6.41 19.59. 17.64 21.90 5.9
Evaporation

(total mm) 515.00 588.00 1109.60 666.90 416.60 203.50 1361.0
Rainfall

(total mm) 0.1 11.3 668.31 82270 82570 44260 11405
Solar radiation
(daily MJ/m?)  16.90 12.10 20.22 29.91 23.28 33.20 n.a

eE e

Quitoe

Ecuador 4 Colombia

Brazil

Arid % —  Bolivia |
Highlands ® 3
Mid-elevation tropics m

Low, humid tropics 4 Chile




CIP’s international staff includes nearly 100 scientists, administrators, and other
experts from over 20 countries. Many of our international staff members are sta-
tioned at CIP regional headquarters located throughout the developing world (next
page), where they collaborate directly with the national programs. In Lima, Center
operations are supported by more than 500 supporting scientists, technicians, ad-
ministrative personnel, secretarial and clerical support staff, and specialized workers.

CIP’s six research departments-Breeding and Genetics, Genetic Resources,
Nematology and Entomology, and Social Sciences-are staffed and headed by interna-
tional experts from developed and developing countries.

Our interdisciplinary research is concentrated within ten “Thrusts,” which com-
bine the work of specialists from several disciplines to improve potato and sweet
potato production and use

CIP’s Thrusts

I Collection, Maintenance, and Utilization of Unexploited Genetic Resources
I Production and Distribution of Advanced Breeding Material
111 Control of Bacterial and Fungal Diseases
v Control of Virus and Virus-Like Diseases
v Integrated Pest Management
A\ Warm-Climate Potato and Sweet Potato Production
VII Cool-Climate Potato and Sweet Potato Production
VIII Postharvest Technology
IX Seed Technology
X Potato and Sweet Potato in Food Systems
PRACIPA Programa Andino Cooperativo de Bolivia, Colombia, Ecpador,
Investigacion en Papa Peru, Venezuela
PRAPAC Programme Régional d’Amé!im;aﬁon de Burundi, Rwanda, Uganda,
1 la Culture de Pomme de Teire en Afrique Zaire
Centrale
PRECODEPA. Programa Regional Cooperativo de Papa Costa Rica, Cuba, Dominican

Republic, El Salvador,
Guatemala, Haiti, Honduras,
Mexico, Nicaragua, Panama

PROCIPA Programa Cooperaﬁvo de Inves- Argentina, Brazil, Chile,
tigaciones en Papa Uruguay, Paraguay
SAPPRAD Southeast Asian Program for Potato Re- Indonesia, Papua New
: search and Development Guinea, Philippines, Sri
Lanka, Thailand, Malaysia
UPWARD Users Perspective with Agricultural R- Indonesia, Nepal, the Philip-
Esearch and Development pines, Sti Lanka, Thailand,
Vietnam

XI



CIP Collaborative Regional Bridges

1P manages its global research and development program within a regional network

through which CIP and national program scientists systematically evaluate tech-
nologies under a range of local conditions. This approach takes into account the farmer,
consumer, and agribusiness community at all research levels, from the moment a problem
is identified, through experiment station and on-farm testing and adaptation, until an
effective solution is accepted by local potato and sweet potato producers.

Rapid and continuing feedback from this evaluation plays a key role in guiding CIP’s
overall research program at headquarters in Lima, Peru.

CIP’s capabilities are enhanced by numerous research and consultancy contracts that
take advantage of the expertise and facilities available at other institutions, often in
collaborative research in developed countries. Through contracts with developing-

~country institutions, we share specialized human and physical resources to focus on high
priority local research.

Country Networks

IP had helped to develop six unique collaborative research networks. In these

networks, several countries in a geographical area pool their resources to solve
common production problems. Once priorities have been assessed, each country under-
takes the projects for which it has a comparative advantage, sharing its results with the
others. CIP participates in the networks as an equal partner, providing technical assistance
in its areas of expertise, as well as administrative guidance. The distribution of efforts
allows CIP and the member countries to utilize their resources efficiently.

This system of shared responsibility and active interchange differs fundamentally
from other agricultural networks that are designed primarily to aid in germplasm dis-
tribution. The members benefit from a wide range of research results, and at the
same time their interests are consolidated and their self-reliance is strengthened.
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Global Contact Points
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Science and Technology:

Let the sky rain potatoes

CIP/Smithsonian Symposium

CIP and the Smithsonian Institute collaborated in a Quincentenary Symposium in
Washington D.C., US.A. in October 1990, which was devoted to “The Potato: The
Development Food”. The presentations, summarized in this article from The
Economist, represented the global scientific community now joined in development
of the potato and other root and tuber crops.

The Symposium was “to commemorate the 500th Anniversary of Columbus’landing
in the New World.” The Smithsonian Institution’s National Museum of Natural
History will open a major exhibition, “Seeds of Change”, on Columbus Day 1991.

F ONLY FALSTAFF could have his wish.

By the turn of the century, only a decade
away, the world will have 7 billion mouths
to feed, and the numbers will keep rising
for at least 30 years after that. Good
farmland is unlikely to increase. Though
the “green revolution” of the 1960s—
based on fertilizers and new strains of rice,
wheat and maize—has done much to close
the hunger gap in poor countries, it cannot
satisfy the appetites of the next few genera-
tions. Will potatoes come to the rescue?

One group of believers is the Interna-
tional Potato Center (CIP), a research and
agricultural training organization with
headquarters in Peru, which earlier this
month sponsored a conference in Washington
on the potential of the spud. Greater reliance
on potatoes has already begun in some
places where hungry mouths are growing
fastest. China has quadrupled the tonnage
of its crop in the past 30 years and is
outranked only by the Soviet Union (where
abumper crop is rotting in the fields). India
is not far behind China. Other countries

From The Economist, October 13, 1990.

where the crop is becoming a mainstay for
poor families include some in Africa, as
well as Sri Lanka, Vietnam and the Philip-
pines.

This spread may seem unlikely for a
vegetable usually thought of as a cool-
weather crop. That undeserved reputation
is a historical accident: it just so happened
that the Spaniards first found potatoes
under cultivation high in the Peruvian
Andes, from where they were introduced
into Europe in about 1538. Had the con-
quistadores bothered to take a closer look
at the whole Incan empire they would have
found potatoes being grown in the
lowlands too.

Not only will potatoes grow almost any-
where—even deserts, provided tempera-
tures drop at night—they also yield more
food per acre than grains do. An acre of
potatoes, for example, produces twice as
much protein as an acre of wheat. Potatoes
can also withstand some conditions that
grains cannot; as a root crop with its edible
parts below ground the potato is practically
storm-proof. And although it typically
takes at least 150 days for potatoes to mature

XX
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output for their own fields and have enough
left over to sell to other farmers for cash.
So popular has the technique become in
Vietnam that potatoes are now the second-
biggest crop (by weight) after rice.

CIP has also revived the ancient Peruvian
practice of growing potatoes from seed as
well as from the more conventional tubers.
Using this approach, amere handful of seed
replaces tons of tubers, which are costlier and
harder to transport. Tubers themselves can
then be consumed rather than cut up and

planted. The seeds are also less likely to
transmit disease and are available throughout
the year. Nearly 40 developing countries
are adapting the seed method to their needs
and some are already using it commercially.

Meanwhile, if the future of the white
potato looks good, so too does that of its
fellow root crop, the sweet potato. Recog-
nizing that it will often grown on land too
poor for the white potato, CIP has recently
turned its attention to improving the
nutritious yellow tuber as well.

for dessert.

A brief history of spuds

Why are potatoes called spuds? Rumour has it that a Society for the Prevention of an
Unwholesome Diet has something to do with it. The early English word for a small
digging implement-which just happens to be “spud” -may be a better bet, but potatoes
were, indeed, thought to be poisonous (as were their relatives, tomatoes and green
peppets) when they first came to Europe from the new world,

As it happens, all three vegetables belong to the same plant family as deadly
nightshade and another noxious weed, tobacco. Petunias, too, are members of this
family, and since potato blooms look a great deal like petunias, Marie Antoinette had
them grown at Versailles to wear in her hair.

Fortunately for humanity, Antoinette Auguste Parmentier, a French pharmacist of
the time, knew better. He persuaded Louis XVI to let him plant a field of the tubers and
to station royal guards around it by day but leave it unguarded at night. As the canny
Parmentier expected, peasants slipped in and raided the plot under cover of darkness. Soon
potatoes were being eaten all over the realm.

Meanwhile, the Scots had overcome their original aversion to potatoes-it was not
only that they were poisonous, but that they were not mentioned in the Bible. When
Scotch-Irish immigrants began to settle in Maine in 1791 they brought them along into
what was to become one of the United States.

It was, however, Thomas Jefferson who returned from Paris to introduce pommes
Jrites to his fellow citizens, who have called them french fires ever since. Now as
American as apple pie, they are being promoted as “American fries” at McDonald’s and
similar fooderies in places such as Tokyo and Hongkong.

Profitable as this is proving for fast-food entrepreneur and American processed-
potato exporters, the cynical are displeased. Fries are promoted primarily in the
family-restaurant trade, the idea being to hook children early and make them customers
for life. But many new devotees of American fries do not know what most American
consumers do! that preparing fries in the fast-food manner soaks the nutritious, low-
calorie potato with lots of unwholesome fat. Fries for starters, cancer and heart disease

XX1



Summary of Research Programs

Focus - Integration - Balance - Impact



The Strategy in Action:
Examples from our 1991 Thrust Reports
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Seed production trials in Pakistan.
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Production and Distribution
of Advanced Breeding Material
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Table 2-7. Yield and dry matter content of selected germplasm accessions (hybrids from the breeding
program of R. del Carpio) at Cafiete (C), Tacna (T), and Yurimaguas (Y)® Harvested after 4 1/2
months.

Yield (t/ha) Root Dry Matter Content (%) Selected”
Clone C T Y C T Y c T Y
Ch SD144-79 - - 6.3 - - 35.6 +
RCB 103-IT 38.8 13.8 6.9 220 - 33.0 + +
RCB 137-IT 258 57.9 1.7 35.1 24.8 34.0 + + +
RCB 2980-H 39.4 0.0 16.9 25.1 - 29.4 + +
RCB 3449-H 225 225 17.4 17.3 17.2 17.5 + + +
X Selected 2741 26.8 6.9 27.3 26.6 26.3
n 100 70 44 100 70 44
X Trial 16.6 9.3 14
n 364 480 404

*Trials were replicated. Single-row plots consisted of 10 cuttings per clone, planted 0.2 m within
plot and 0.9 m between plots.
Preliminary selections based on root appearance and yield.

season. Both the mean fresh root weight These results show that foreign materials
and the proportion of selected clones were ~ could provide good sources of adaptation
relatively higher for the AVRDC material to wet, tropical conditions.

(15.7%), than for that of IITA (11.3%).

Harvest of TPS trials at San Ramon.

ThrustII 25
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Control of Bacterial and Fungal Diseases
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Burundi. Among materials received
during 1990, 93 clones of 13 families per-
formed well at the Gisozi station of
ISABU. Of previously tested materials, 20
clones have been selected as superior. Ad-
vanced cultivar tests with five clones and
four commonly grown varieties demon-
strated that variety Uganda 11 outyielded
the clones. In comparative trials at four
locations with four selections, average
yields of clones 381382.9 and 374080.5
were greater than those of Uganda 11,
exceeding Uganda 11 by 3.6 t/ha and 4.1
t/ha, respectively. A third clone, BU-
85058, whose average yield, was only 0.5
t/ha greater than Uganda 11 (because of
greater susceptibility to late blight), will
be tested in the dry season in marshland,
or in other lowland areas where late blight
is less prevalent.

China. On-farm, randomized complete
block design trials in Yunnan Province
have confirmed the results of 1987-1989

trials, demonstrating the yield superiority
of CIP-distributed cultivars B-71-240.2

-(720088), 1-1085 (676089), and CFK 69.1

(720084). Cultivar B-71-240.2 (720088),
was moderately resistant and of medium
maturity, yielding 58.5 t/ha at Kunming
and 43.9 t/ha at Xundian, as compared
with yields of 29.5 t/ha and 23.8 t/ha for
the check (Mira). The two other cultivars
in these trials were highly resistant and
yielded over 46 t/ha in Kunming.

Colombia. Continuing the ICA-CIP
collaboration to test progenies generated
in Peru, the IX annual test (Group IX) at
La Selva, Rionegro was completed with
3,227 clones of 80 families (2,061 of these
were also tested in Rwanda; see below).
To provide a severe and uniform test, the
most complex race isolated from the same
field was used for inoculation. The objec-
tive was to select for horizontal resistance
in the presence of unknown R-genes. A
favorable environment for the fungus was

Late blight is the most damaging worldwide disease of potato.
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Chiorotic flecks caused by C-4 sweet potato virus in the indicator
host [pomoea setosa.




Control of Virus and Virus-Like Diseases
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Potato yellow vein disease in Colombia.

be a useful tool for viroid identification and
detection of viroids whose existence in
sweet potatoes has been reported by Prof.
R. Sénger at the Max-Planck Institute in
Germany. Asimilar approach is under way
to develop a probe that could detect PSTVd
and PVT (both seed-transmitted in potato)
in only one test, a procedure that will cut
the cost of NASH application by 50%.

Previous work at CIP has successfully
introduced cDNA sequences from several
potato viruses into suitable plasmid vec-
tors for use as molecular probes. The im-
portance of appropriate selection of the
molecular probe for routine virus detec-
tion has been demonstrated, using two dif-

ferent probes against PVXcp and a -
European strain of PVX against a large '

pool of PVX isolates in the PVX® and
PvxP° serotypes. Both probes are highly
specific to viruses in their respective
groups. Recent sequencing analysis
revealed that the probe pX61 is 1100 bp-

long and corresponds to a region between
nucieotides 3008 and 4107 of the genomic
PVXcp RNA. The RNA sequence of
PVXcp reveals significant differences
with the genomic RNA of the European
PVX strains. A mixture of probes can be
used during hybridization; however, wide-
spectrum probes following linkages of
¢DNA specific to each PVX group are
being developed. So far, probes have
proven to be more reliable than ELISA in
detecting PVX, while allowing better dis-
crimination of virus strains.

In China, the use of NASH to screen 27
TPS parents has indicated that most
parents were infected with PSTVd. The
PSTVd-free TPS parents of the main potato
varieties and lines produced at Inner Mon-
golia University have been distributed to
Wumeng, Humeng, and Bashang Potato
Institutes for propagation and field trials.
Introducing PSTVd-free parental lines to
the potato Institutes should reduce the
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negative effects of ‘the dissemination of
this viroid in China.

Identification and characterization of
potato viruses and vectors. Even though
identification of potato viruses is no
longer a thrust priority, virus diseases of
economic importance to some regions or
countries, as well as those having quaran-
tine significance, continue to be studied.
Studies on two important diseases of
potatoes in Bolivia, which are probably of
viral origin and are commonly referred to
as “amarillamientos” and “saq’O” by the
farmers, were initiated this year, at the
request of the Bolivian potato program.
Plants of cv. Runa with “saq’O” are chlo-
rotic with proliferation of weak axillary
buds. The size of infected plants varies
with the locality, and disease damage
makes tubers unmarketable. Proliferation
of roots is common, and the tubers’ normally
cream-colored flesh shows abnormal
white flesh and elongated eyes. The dis-
ease incidence in farmers’ fields was 10%
to 30% in the locality of Pisqo Mayu.

About 20% of the plants in farmers’
fields showed “amarillamiento” symptoms,
and preliminary data indicate a yield loss
of 60%-70% due to the disease. Though
this disease shows similar symptoms to
those of PMTYV, it appears that other still
unknown viruses are also involved in the
disease. Two previously unreported viruses,
code-named SB23 (isometric particles
with spherical outline) and SB 24 (a
flexous rod), were isolated from Mexican
and Peruvian cultivars, respectively,
which were sent to CIP for cleanup. These
viruses are currently being identified at
CIP headquarters.

The transmission efficiency of PVY by
aphid vectors other than M. persicae was
studied under Tunisian field conditions.
Seven other aphid species, with more than
10% efficiency in transmitting this virus,
were found. Among them, Halopterous
pruni was even more efficient than M.
persicae in transmitting PVY under these
conditions.

“Amarillamientos” caused by viruses in Bolivia resembling infection by PMTV.
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Figure 4-2. Vine-size reduction by PSTVd in
sweet potato cv. Paramonguino (lower plant).
Healthy conrol in the upper part.

Chenopodiaceze. In the indicator host
plant 1. nil, fine chlorotic spots and vein
clearing develops on the first and second
true leaves after mechanical inoculation of
cotyledons. C-2 only produces transient
vein clearing in I. setosa therefore, it is
unsuitable as an indicator host. No vector
has yet been discovered for this virus.
Antiserum is now available which makes
possible the detection of C-2 by NCM-
ELISA. Using this antiserum the virus has
been found in the Peruvian provinces of
Trujillo and Chiclayo, with an average
incidence of 8.78% and 1.1%, respective-
ly. The virus has also been found in China
and Japan. In Japan the virus has been
given the name of sweet potato symptom-
less virus. However, discussions are being
held to change this name since, translated
into some languages, it could be confused
with the term for sweet potato latent virus.

PSTvd
INFECTED

HEALTHY
CONTROL

Figure 4-3. Relative concentration of PSTVd in different parts of a sweet potato
cv. Paramonguino plant. A, no viroid detected; B, C, and D, increasing
concentration of viroid detected by NASH.
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Parasitoids of Potato Tuber moth which are being mass produced in
Colombia. a) Cotesia (=Apanteles) gelechiidivoris. b)Enytus sp.c)
Copidosoma desantisi. d) Chelonus phthorimaeae.
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beetle (CPB), Leptinotarsa decemlineata. In other collaborative research with ENEA in
Italy, progress has been made in the use of grandular trichomes and genes of Bacillus
thuringiensis to develop potatoes with resistance to PTM and CPB. Several insect
specimens received from NARS were identified. This information is vital in the develop-

ment of IPM for developing countries.

Potato

Potato cyst nematode: (PCN)

Field and greenhouse studies emphasized
the use of host-plant resistance, and
biological control methods to manage this
pest in Peru, Ecuador, and Bolivia.

Screening and
breeding for resistance

In Ecuador, 18 tuber families resistant to
PCN were retested for their adaptation and
resistance to late blight. Ten families with
a total of 56 clones were selected for resis-
tance to late blight as well as for good plant
and tuber type. Resistance to PCN in these
clones is now being reconfirmed. To avoid

escapes, 17 clones were retested in PCN-
infested fields. All of these clones showed
aresistant reaction, with a Pf/Piratio of less
than 1. Five advanced clones, G-85043,
G-85044, G-85101, G-85244, and 720075
were compared with the two local cul-
tivars, Gabriela and Maria. The advanced
clones of CIP were more resistant (Pf/Fi of
0.59 - 1.68) than the local cultivar Gabriela.

Multilocation trials were conducted in
Peru. The appearance of a new nematode
race, called P6A, which is capable of
breaking resistances obtained from races
P4A and P5A, created the need to select
for combined resistance to all the known
races. Atotal of 18,000 seedlings from 198

Field evaluation of potato cyst-nematode-resistant clones in Huancayo, Peru.
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Andean potato weevil

An integrated control program is now
being tested for this pest in Cuzco, Peru.
The fungus Beauveria brogniartii, grown
on barley husk, was applied at hilling at
10g/plant. When tuber damage was
evaluated at harvest, a 24% reduction in
damage was noted with the use of this
fungus (36% versus 60% in untreated
plots). Adult weevils in fungus-treated
plots were infected at the rate of 2 to 3
aduits / 5 plants. The population dynamics
of this pest was determined in stores.
During the migratory phase of this pest a
total of 6,000 adults were captured by
using plastic-covered trenches dug around
the storage heap and filled with water.
Maximum captures of 1400 adult weevils
were obtained during December. The use
of B. brogniartii at the bottom of storage
heeps was very effective, when 500 gms of
the barley husk with the fungus was ap-
plied per square meter of soil surface. This

application was mixed with the top-5 cm
soil layer and tubers were stored on this
treated soil surface. Mortality for larvae
was 87%, for pupae 83%, and for adults
60%. In other trials, where the plant
species Lupinus mutabilis was grown
around the potato plants to act as a barrier
to migrating adult weevils, tuber damage
was substantially reduced: 18% as com-
pared with 34% without the barrier crop.

An integrated management approach
using clean seed, improved cultural prac-
tices, and B.brogniartii was implemented
in several farmer communities of Cuzco.
The fungus is being multiplied in very
simple facilities and is now being used by
over 100 farmers in this region to control
this pest in their stores.

Identifying multiple
resistance to pests

Emphasis was made on identifying clones
with glandular trichome as a source of

Resistance to red spider mite in potato progenies with glandular trichomes. Clone on
left is resistant to RSM.
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Laboratory (RRL), in Trivandrum. Field
testing is under way to determine its
effectiveness and longevity.

In the Caribbean, surveys were con-
ducted to identify the major SPW species.
Both E. postfasciatus and C. formicarius
are widely distributed in this region. On-
farm surveys were conducted in San Juan,
Dominican Republic to identify farmer
practices used in SPW control. Results
indicate that many of the producers were
aware of the impoitance of using crop
rotation, clean planting material, irriga-
tion, and hilling up. In other trials different
designs of SPW sex pheromone traps were
tested. Low-cost plastic containers with
small windows caught significantly more
males than standard cone traps (P=0.05).
In Jamaica trapping studies were done to
rate the island in terms of weevil popula-
tion. From the data obtained sweet potato-
growing areas located above 400km in
Jamaica had significantly lower SPW
populations.

In Argentina, Typophorus nigritus was
identified as a major pest of storage roots.
The life cycle of this pest is under inves-
tigation with a view to developing mass-
rearing methods for use in resistance
identification.

In Kenya, Nyanza province is the most
important sweet potato-growing area. Sur-
veys in this region indicate the presence of
two major SPW species, C. puncticollis
and C. brunneus. CIP is collaborating with
varjous institutions in developing an IPM
program for these pests.

Identification of
pests/natural enemies

Several institutions collaborated in this
study, including the United States Dept. of
Agriculture (USDA), the International In-
stitute of Entomology (IIE) and the Univer-
sidad Nacional Agraria (UNA). Samples

Root knot nematode damage in sweet potato
roots.

were received from Paraguay, Bolivia, Ar-
gentina, Peru, Ethiopia, and Cameroon.
Five species of aphids were identified from
Ethiopian specimens. These were Myzus
persicae (Sulzer), Aphis craccivora
(koch), Macrosiphum  euphorbiae
(Thomas), M. rosae (Linnaeus), and
Brevicoryne brassicae (Linneaus). Samples
from Cameroon include 5 species of
aphids, M. persicae, Aulacorthum solani
(Kaltenbach), Macrosiphum salviae (Bar-
tholomew), Pentalonia nigrovervosa (Co-
querel), and A. nasturtii (Kaltenbach).
More details of identification for material
collected from other countries are given in
Table 5-1.

Research Contracts

Research contracts with the Universidad
Nacional Agraria, La Molina, Lima, Peru
focused on the identification of resistance
to leafminer fly, L. huidobrensis, in True
Potato Seed (TPS) families developed at
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Improved potato clones yield well under warm climate conditions.



W arm-climate Potato
and Sweet Potato Production
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Cool-climate potato
and sweet potato production
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Figure 7-3. Yield performance of variety Desirée with technology as used
by the farmer and by INIA station under irrigation and rainfall.

(Figs. 7-3 and 7-4). The results also showed
that the yield gap between the two tech-
nologies can be easily reduced under both
conditions when practical measures are
recommended and channeled to farmers.

Indonesia. Following retesting of 68
previously selected clones for resistance
to late blight in replicated trials during the
wet season, 23 clones were selected.
These selected clones were found to have

Bl Seed

TM/ha
100

80

60

40

20-

INIA Farmer
Irrigated

INIA Farmer
Rainfed

Figure 7-4. Yield performance of variety Pimpernell with technology as
used by the farmer and by INIA Station under irrigation and rainfall.
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Sweet Potato

Evaluation in cool environments

Sweet potatoes are gradually expanding to
non-traditional areas, such as the cool
lowlands and highlands of developing
countries, because of their greater genetic
plasticity in adapting to diverse environ-
ments and their potential for producing
food and feed.

Among countries harvesting more than
50,000 ha of sweet potatoes, including
large areas of cool highlands, are Papua
New Guinea, Rwanda, Burundi, Mada-
gascar, Indonesia, and Uganda. These
countries report sweet potato production
at altitudes of 2,500 m. In South America,
sweet potatoes are grown on a smaller
scale in the cool climate regions of Peru,
Ecuador, Colombia, and Mexico. In Peru,
approximately 17% of the total production

area for sweet potatoes is found in the
highlands at altitudes of up to 2,700 m.

Peru offers a rich source of germplasm
that could be used to develop novel im-
proved varieties adapted to cool climates
in Southeast Asia and East Africa.

Peru. At CIP headquarters, replicated
trials of clones selected during the winter
in Lima (97 out of 397 clones), are being
grown at two locations in Peru, Cajamarca
(2,700 m) and Lima.

At Cajamarca 326 new sweet potato
clones from the germplasm bank were
planted in 10-hill plots in the field for
preliminary screening and selection for
adaptation to cool highland environments.
At harvest, 66 clones were selected for
further evaluation in larger plots.

TESUS-CATAMARCA -
1990

At Cajamarca 326 new sweet potato clones from the germplasm bank were planted in
10-hill plots in the field for preliminary screening and selection for adaptation to cool

highland environments.
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Postharvest Technology
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Seed-storage studies investigate the effects of length of storage on performace of seed.

system. Net returns per ton of potatoes
were US$45 for naturally ventilated stores
(NVS) with evaporative cooling (EC),
US$40 for NVS without EC and for bulk
storage with ventilation ducts, and US$ 10
for storage in bags. Except in the case of
bag storage, returns after one storage
season were sufficient to pay back the
investment on store construction.

Kenya. Storage research has now been
completed on nearly 15 years of on-farm
evaluation of various low-cost store
designs. Future work will concentrate on
transfer of storage technology and evalua-
tion of clones for storability under local
climatic conditions.

Need for adoption studies. During an
international storage workshop held in
Thailand, scientists concluded that
suitable technology for short-term storage
of consumer potatoes is now available for
both warm and dry and warm and humid
climates. Workshop participants therefore

expressed concern about non-technical
factors, such as risk and credit, that they
believe adversely affect farmer adoption
of storage technologies. They indicated
that a socioeconomic analysis of the non-
technical constraints related to the adop-
tion of storage technologies should
receive high priority in future research.

Seed Potato Storage

Cameroon. Research was conducted at
three locations to study the effects of length
of seed potato storage and their relation to
the effects of post-storage performance of
seed after planting under field conditions.
Tubers were harvested in July 1989, and
some were stored in rustic DLS, while
another portion was planted and harvested
in January 1990. At final planting date
(April 1990), tubers were used from the
same clones that had been stored under
DLS for 8- and 3-month periods. Results
indicate that there were no significant dif-
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boiling or steaming, and roasting. This
information will be used to prepare a na-
tional sweet potato variety catalogue.

Peru. In CIP’s breeding program,
sweet potato clones were grown at 4 dif-
ferent sites and subsequently evaluated for
processing characteristics such as high dry
matter content and alow degree of darken-
ing after processing into chips (Fig. 8-1).
Two high-yielding clones with dry matter
contents of 32% and 33%, were considered
for pathogen cleanup to prepare them for
future regional distribution.

Because of commercial interest in
using sweet potato as an ingredient in
baked goods, an M Sc. thesis has focused
on a chemical and nutritional evaluation
of sweet potato clones for use in bread-
making. A total of 444 sweet potato clones
were analyzed for reducing sugars and 25
clones were selected. These clones had
less than 1% of reducing sugar content
(dry weight basis), more than 7% of total
protein (dry weight basis), and a dry mat-
ter content greater than 35% (Fig. 8-2). Of
these 25 clones, all but 3 were sweet-tast-

ing after cooking. Next, sweet potato
bread was made by replacing 30% of the
wheat flour (on a fresh weight basis) with
ground, raw sweet potato roots from these
clones. The resulting bread was found, by
a taste panel, to have a good appearance,
color, flavor, and texture. The level of
sweetness of the clone had no effect on the
acceptability of the sweet potato bread.
Nutritive values of the sweet potato bread
were determined in trials, and compared
with wheat bread. From a nutritional point
of view, sweet potato bread was shown to
be comparable to bread made from 100%
wheat flour.

Through a contract with the Ministry of
Agriculture’s Office of Agricultural
Economics, a rapid appraisal was made of
sweet potato bread in Lima. Results of that
appraisal indicate that the price of im-
ported wheat and the price/availability of
locally produced sweet potatoes strongly
influence the production of sweet potato
bread. Estimates of the production costs
show that despite the high price of sweet
potatoes (November is a period of
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Figure 8-1. Peru: Dry matter content of 16 sweet potato clones in four locations.
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Source: Cérdenas, H. 1991, Nutrition/Chemical Evaluation of the Cultivars of Sweet
Potato /pomoea Batatas (L.) Lam. of the CIP Germplasm Collection for Use in
Breadmaking. M.Sc., Univ. Agraria La Molina, Peru.

Figure 8-2. Peru: Biochemical analysis of wheat bread versus sweet potato
bread.

reasonably high sweet potato prices), Need for market/technology assess-
sweet potato bread cost less to produce ment. Preliminary results of all the
than did bread from 100% wheat flour baseline research conducted on sweet
(Table 8-7). More detailed researchonthis  potatoes (e.g. in China, Indonesia, Viet-
topic is planned for next year. nam, the Philippines, Peru, and Argentina)

Sweet potato noodles drying at Sichuan Province, China.
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Potato production at 3 months after transplanting high-quality TPS
of Serrana x LT-7 in Jinotega, Nicaragua (1500 m).
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Harvest of 3rd-generation seedling tubers of open-pollinated TPS of the clone 7XY.1
produced in Nicaragua.

beds. Similar evaluations were made at San
Ramon and Lima for production of con-
sumer potatoes, using seedling tubers and
seedling transplants. Thirty-five hybrids
were selected for tuber characteristics
(color, shape, earliness, uniformity) from a
total of 50 grown in seedling tuber produc-
tion beds in late 1989 (Table 9-1). Seed of
the better hybrids is being produced in
larger quantities for distribution to various
countries for further evaluation.

In an experiment conducted in Huan-
cayo, four generations of planting
materials originating from TPS, using a set
of 14 progenies, the progeny x generation
interaction was not significant, indicating
yield stability up to four generations.
These findings suggest the capacity of
TPS-derived plants of segregating popula-
tions to compensate for potential yield
reductions due to build-up of tuber-born

diseases after successive field exposure
(Table 9-2).

A group of 32 progenies were also
evaluated for their adaptation in the con-
trasting environments conditions of San
Ramon and Huancayo. Progenies of LI-8

Table 9-2. Total and marketable yield of potatoes
from TPS seedling tubers up to fourth genera-
tions. Averages for 14 progenies. Huancayo.

Yield (t/ha)
Generation? Total % Mktble.
First 25.9 69.2
Second 41.3 83.2
Third 42.0 84.0
Fourth 41.0 83.8
LSDo.05 7.3 6.5
CV (%) 12.2 5.0

®First generation by transplanting seedlings into
field, second to fourth by planting tubers kept from
previous growing season.
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Farmers' evaluations are important part of potato research in Bolivia.
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Sweet potato harvest in Central America.

¢ Most commercial production is centered
around the capital city of Asuncién,
with smaller-scale local systems found
near regional and local marketing
centers.

* Sweet potato wholesale and retail prices
are always higher than manioc prices.
Highest sweet potato prices occur
during the period of peak demand, in the
off-season for manioc.

* Relatively few varieties of sweet potato
are available for consumers to purchase.
The most common variety marketed in
Asuncion is round, with white skin and
flesh.

* Major problems included the instability
of planting material supplies in some
areas.

Peru. On the arid coast of Peru, re-
search included farmer evaluation of
sweet potato germplasm, in terms of

foliage and roots. For farmers (mostly
commercial) involved in the study, foliage
is an important component of animal fod-
der; nevertheless, they generally gave
more importance to root evaluation.

The degree of attention given to the
foliage varies during the year; when
foliage is abundant farmer-evaluation
criteria are applied much more rigorously.
Both leaves and shoots are considered in
foliage evaluation. Bulk is obviously an
important consideration, especially in the
leaves which are more favored as fodder.
But quality is also an important factor.
Extreme hairiness in the leaves can make
the foliage inedible for the cattle. Farmers
gave little importance to fibrous or dry
shoots which cattle tend to avoid. The
results on foliage color were inconclusive.
Some farmers suggested that cattle
preferred to eat deep-green foliage, rather
than foliage of other colors.
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Financial Statements

Woreno Palfioy Asociados Las Bogorias 441 Tl 420555 - 42:0567
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Price Watsthouss

Moreno Patirio : “

REPORT OF INDEPENDENT ACCOUNTANTS
March 14, 1991

To the Members of the Board of Trustees
International Potato Center - CIP

We have examined the statements of financial position of International Potato Center - CIP (a
not-for-profit organization) as of December 31, 1990 and 1989, and the related statements of
operations and changes in unexpended fund balances and changes in financial position for the
years then ended. Our examinations were made in accordance with generally accepted auditing
standards amdd, accordingly, included such tests of the accounting records and such other
auditing procedures as we considered necessary in the circumstances.

As mentioned in Note 3, at December 31, 1990, the accounts receivable from donors include
US$1,444,000 of the 1990 dolliar core contribution from the Inter-American Development Bank. The
agreement for this contribution has not yet been signed. At this time, it is not possible to
determine with reasonable accuracy if this contribution wilt be received by the Center.

As described in Note 2, in accordance with guidelines estabtished by the Consultative Group for
International Agricultural Research Secretariat for the preparation of financial statements by
International Agricultural Research Centers, the Center does not record depreciation on its
property, plant and equipment. Generally accepted accounting principles require, since January
1, 1990, the recegnition of depreciation by not-for-profit organizations. The effect of not
recording depreciation at December 31, 1990 and 1989 has not been determined.

In our report dated February 26, 1990, our opinion on the 1989 financial statements was
qualified because of a possible overstatement of the core donation receivable from the Inter-
American Development Bank of approximately US$1 million, due the manner in which the bank
transfers its contribution to the Center. As explained in Note 3, this donation was received
during 1990 and 1991 in local currency at the market exchange rate with no material effect on
the afore-mentioned financial statements of the Center. Accordingly, our present opinion on the
1989 financial statements, as presented herein, is different from that expressed in our previous
report.

In our opinion, except for the effect in 1990 of the matter described in paragraph 2, and for
the effect in 1990 and 1989 of the situation mentioned in paragraph 3, the financial statements
examined by us present fairly the financial position of International Potato Center -CIP as of
December 31, 1990 and 1989 and its operations and changes in its unexpended fund balances and
changes in its financial position for the years then ended, in conformity with generally
accepted accounting principles consistentiy applied.

P e

Countersigned by

(partner)

Franctgeo J. Moreno
Peruvian Public Accountant
Registration No. 155
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The CGIAR:
A Global Agricultural Research System

he Consultative Group on International Agricultural Research (CGIAR) is an informal associa-

tion of over 40 countries, international and regional organizations, and private foundations
established in 1971 to support a system of agricultural research around the world. There are now 13
international agricultural research centers in the CGIAR system, most of them located in developing
countries. Ten Centers have mandates covering food commodities, agroecological zones, or both.
Their research includes improving plant varieties and methods of production, farming systems, plant
protection, control of animal diseases, postharvest systems and various aspects of food policy. Their
other basic functions besides research are information dissemination, training, and genetic resources
conservation. Of the three remaining centers, one is devoted exclusively to the conservation and
utilization of germplasm. An international system of gene banks has been established, and may be
drawn on by researchers anywhere in the world. Another center deals with economics and food
policy, and yet another provides advice to developing countries on the organization of their national
research systems. Each of the 13 centers maintains close and collaborative relationships with these
national systems.

International centers in the CGIAR system and their partners in developing countries conduct
research into most of the principal foods consumed in developing countries. Crop improvement
research includes all the major cereals, which as a group contribute 60 percent of the food energy
and 55 percent of the protein in developing countries. In addition, the centers conduct research on
all major root and tuber crops that are staple foods, on pulse crops and on livestock. Combined,
these foods contribute 75 percent of the food energy and 4 percent of the protein in developing
countries.

CIAT ICRISAT WARDA

International Center for International Crops Re- West Africa Rice
Tropical Agriculture search Institute for the Development Association
Cali, Colombia Semi-Arid Tropics Bouake, Ivory Coast
CIMMYT Hyderabad, India IBPGR

International Maize and ILCA International Board for
‘Wheat Improvement Center  International Livestock Plant Genetic Resources
Mexico City, Mexico Center for Africa Rome, Italy

CIP Addis Ababa, Ethiopia IFPRI

International Potato Center  ILRAD International Food Policy
Lima, Peru International Laboratory Research Institute
ICARDA for Research on Animal Washington, D.C.,, U.S.A.
International Center for Diseases ISNAR

Agricultural Research in Nairobi, Kenya International Service for
the Dry Areas IRRI National Agricultural Re-
Aleppo, Syria International Rice Research  search

HTA Institute The Hague, Netherlands
International Institute of Manila, Philippines

Tropical Agriculture

Ibadan, Nigeria
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