


Orientation of Research Activities at JIRCAS 

Mo re th an two yea rs have passed since 
JIRCA S was established on October 
1,1993 . During th at time I have had the 
opportunity of visiting a large number of 
countri es and o rganizations where JIR­
CAS staff are engaged in or plan to carry 
out co ll abora ti ve research . I have he ld 
discussions wi th both researchers and 
ad ministra tors, signed memorandums of 
un derstand ing with several institu tions and 
attended meetings organized by the 
CGIA R and its technical advisory commit­
tee. 

During th ese vi sits, I was able to 
observe agricultura l activities in a wide 
ra nge of environments, including South­
east As ia where agriculture is centered on 
wetl and rice culti vati on and whe re emph­
asis should be placed on the development 
of a techno logy for the promotion of sus­
tainable agriculture and on postharves t 
techn o logy , China where agriculture is re­
marka bly d iversified, the semi-arid tropics 
of Ind ia , the sub-Saharan belt of Africa 
where attempts are made to increase agri­
cultu ra l production under the severe co n­
stra in t of a very dry environment , Brazi l 
and Colombia where the vast expanse of 
sava nn a is used fo r a fo rm of agri cul ture 
co mbining crop production with animal 
husba ndry, etc . In these regions where the 
climatic co nditions and the level of infras­
tructu re for research are so d iffere nt , I 
became acute ly aware of the importance of 
the requests fo r research cooperation with 
JIRCAS on the part of many coun tries to 
enab le them to secure a sustainab le pro­
ducti on of foo d to match the increase in the 
popul ati on projected in the nea r future . 

JIRCAS is currentl y engaged in com­
prehensive research activities covering a ll 
the fi elds of agriculture , including animal 
husba ndry, fores try and fis he ri es world­
wide . Based on the requests fo r research 
fro m o rga niza tions in a large number of 
fo re ign count ries, deta iled surveys co n­
ducted by JIRCAS staff members includ­
ing myse lf and by researche rs fro m vari ous 
institu tes affili ated to the Ministry of Agri­
culture , Fo restry and Fisheries as well as 
th e di scuss ions he ld during the JIRCAS 
A dviso ry Commit tee Meeting , the priori ­
ties and ori entati on of research are dete r­
mined , including the themes aimed at 
addressing urgent issues such as global 
enviro nmental pro blems. 

T he major aspects of the medium-range 
plan fo r resea rch (first term , until the year 
2003) will be outlined in the fo llowing part. 

I. Overseas activities 
O ne of th e characteristics of JIRCAS 

resea rch acti viti es overseas is the undertak­
ing of comprehensive and multidisciplinary 
proj ects to address problems on a large 
scale such as systems of agriculture or 
global envi ro nmental problems. Such col-
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laborative projects fo r which a memoran­
dum of understanding has been concluded 
with various research o rganizations are 
currently being implemented in Thailand 
( Comprehensive Studies on Sustainable 
Agricultural Systems in Northeast Thai­
land ) , in Malaysia (Productivity and Sus­
tainable U tiliza tion of Brackish Water 
Ecosystems) and in Vie tn am (Integrated 
Research on Farming Sys tems Combining 
Agriculture, A nimal H usbandry and 
Fisheries in the Mekong D elta) o r are 
being planned in Braz il (D evelopment of 
Agropastoral Systems in the Subtropical 
Area of Brazil) as well as in China and 
o ther regions. Needless to say , for the 
formul ation and executi on of the projects , 
collaboration be tween researchers in fie lds 
of natu ral sciences and socio-economi cs is 
essential. 

In addition to the comprehensive pro­
jects, emphasis is placed on projects fo r the 
so lutio n of specific p rob lems pertaining to 
agriculture , fo restry and fi sheries fie lds as 
well as on studies th at could contribute to 
the generation of new projects. In 1995, 
more than 40 researchers were d ispatched 
on long-term ass ignments to 15 countri es 
to carry out co ll aborative research with 
national research inst itutes, universities, 
centers affi li ated to the CGIAR, etc. In 
addit io n, each year approximate ly 180 re­
searchers and ad ministra to rs visit a large 
number of countries with the fo llowing 
objectives; to carry out research on a sho rt­
term basis, to investigate the possibility of 
future research collaboration , to hold dis­
cussions about the initi at ion or promotion 
of coll aborative research, to sign docu­
ments, etc. 

2. Importance of research carried out in 
Japan 
The completion of the construction of 

the Tsukuba Campus faciliti es of JIRCAS 
should enable to further promote JIRCAS 
research activiti es in Japan which hitherto 
had been mainly carri ed out at the Okina­
wa Subtropical Station of the Center. Pre­
sently , faciliti es fo r research related to 

Photo: Signature of M OU between Cuu Long 
Delta Rice Research Institute (C LRRI), Cantho 

University (C TU) and JJRCAS 
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plant bio technology and physio logy , 
aquaculture of various fi sh and crustacea n 
species, geological and remote sensing stu­
dies as well as eco nometric analyses are 
avail able . T he use of these faciliti es should 
enab le to address problems common to 
both fo re ign countries and Japan by pro- 1 
viding a solid base fo r research overseas , , 
by the implementation of the JIRCAS -­
Visiting Research Fellowship Program at 
Tsukuba in order to train researchers and 
through the collaboration with other re­
search organizations in Japan. 

3. Role of Okinawa Subtropical Station 
The O kinawa Subtropical Stati on lo­

cated on Ishigak i Island in the south­
ernmost part of Japan plays a major ro le in 
the pro motio n of research related to tro-
pical and subtropica l agri cul ture through 
stud ies on tropical and subt ropical plant 
resources and inves tigations aimed at the 
introduction of new crops, in taking adva n-
tage of the climati c conditi ons prevailing in 
the subtropical zone . A t the same time , the 
Station contributes significantly to the de­
velopment of agriculture in the Okinawa 
area . In addition , the JIRCAS Visiting 
Research Fellowship Program whereby 10 
post-doctoral researche rs are invited each ( 
year fro m overseas countries plays a major J 
ro le in the fo rmation of researchers in the 
developing regions and paves the way for 
fu ture research colla boration with a large 
num ber of coun tries. From now on, it will 
be necessary to fu rther improve and prom-
ote th is p rogram. 

4. Problems for the future 
JIRCA S is currently working out plans 

fo r the stra tegy to adopt un til the year 
2003. In addition to research collaboration, 
JIRCAS will have to meet the demand fo r 
the tra ining of researchers through the 
implementation of the visiting research 
fellowship programs, strengthening of the 
relations with various research o rganiza­
tions in the Asia Pacific Region , organiza­
tion of workshops in collaboration with the 
CGIAR research centers , etc. The effec­
tive utilization of limited human and mate­
rial resources is the major challenge th at 
JIRCAS will have to address in future. 
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Current Studies on Forestry and Forest Products Carried 
Out at JIRCAS Forestry Division 

Promotion of Sustainable Utilization of Forests in Developing Countries 

Forests of developing countri es , pa rti­
cul arly tropical fo rests are extensively ex­
plo ited because of their eco nomic import­
ance . However the exploitati on of these 
fo rests is co nsidered to be associated with 
global enviro nmental changes such as glob­
al wa rming and changes in ra infa ll di stribu­
tion worldwide . In this rega rd , U NCED 
criticized the destruction of forests and 
reco mmend ed the development of susta in­
able fo rest management systems. Afte r the 
UNCED declaration , th e ITTO co untri es 
fo r tropical fo rests, the Europea n countri es 
fo r temperate and boreal fo rests (H elsin ki­
P rocess) and the Pan-Pacific group fo r 
tempera te and bo real fo rests (Montrea l­
Process) atte mpted to develop criteria and 
indicators fo r sustainable fo rest manage­
ment . Las t Fe bruary, the meeting of th e 
Montreal-Process at Santi ago defin ed the 
criteria and indicato rs to be adopted fo r 
87% of the fo rests in the wo rld through the 
three processes to promote sustaina ble uti­
li zatio n of fo rests and rehabilitate devas­
tated and degraded fo rest lands . Along thi s 
line, JIRCAS Forestry Division promotes 
research on fo restry and fo rest products in 
developing countries targetted to loca l 
communi ties . 

Fo rest destruction is close ly re lated to 
the ex plo itati on of fa rm lands, pastures 
and fi sh ponds which a re so metimes aban­
doned due to low producti vity. The refo re , 
harmo nizati on among fo restry, agri cul­
ture, li ves tock and fi sheries activiti es is 
essenti a l. The Fo restry Division has und er­
take n a comprehensive research pro ject fo r 
ide nti fy ing criteri a fo r sustainab le manage­
ment of bracki sh wa ter a reas with the 
fis he ries sector in Malaysia . We also plan 
to ini tiate socio-economic studi es on fo rest 

production systems fo r ru ra l communities 
with the agriculture secto r. 

Since fo rest products are the major 
export comm od ity fo r more than 33 de­
veloping countries, emphasis is placed on 
production and less on global environment 
conservation. If fo rests could be well man­
aged , environmenta l iss ues could also be 
addressed more effecti ve ly. The refore , stu­
dies rel ated to susta inable forest produc­
tion and processing of fo rest products are 
the majo r targets of fo restry research. 

Current resea rch activities of the di vi­
sion involve studi es fo r the development of 
silvicultura l techn o logy in logged-over tro­
pical ra in fo rests in Southeast A sia , includ­
ing physio logica l performance of major 
fo rest components, mycorrhizal inocula­
ti on, natura l rege neration methods, fe lling 
systems , enrichment pl anting, site suitabil­
ity, ma inly fo r Dipterocarp trees ( on-site 
lo ng term studi es in Malaysia, Indonesia 
and the Philippines) . 

Over the wide area of severely de­
grad ed forests , parti cul arly afte r shifting 
cul tiva tio n, since seed sources of indige­
nous trees fo r natu ra l regenerati on are not 
ava il able locall y, exotic o r wo rl dwide spe­
cies such as acacia , enca lypt , teak, maho­
ga ny, pine a re introd uced to establish pure 
plantati ons which are pro ne to attacks by 
insect pests such as th e mot h of Meli aceae 
trees and long-ho rn beetle of the Mimosa 
group . Methods of co nt rol of the beetle 
we re deve loped in Indonesia and we are 
currently initi ating studies fo r the contro l 
of the mahogany shoot bo rer in Malaysia. 

In additi on , fo r th e rehabilitati on of 
degraded lands,we are analysing the pro­
cess of natural recovery of vegetati on in 
T hail and unde r a long-term observation 

Photo 1: Natural swnd of dipterocarps in Malaysia 

Dr. Yasuo Osumi 
Director, Forestry Division 

scheme supported by the Science and 
Techn ology Agency, Japan. 

T im be r shows a wide ra nge of wood 
quality. Ma ny kinds of timber , particul arly 
from plantati ons of fas t-growing trees, are 
easil y degraded if sto red in the fie ld. In this 
rega rd , we are currently ca rrying out a 
study on wood preservati on in Malaysia, 
and plan to initi ate research on the de­
velopment of wood process ing technology 
fo r loca l co mmunities to increase the ir 
inco me . 

In add ition to these "on-site '· studies in 
the Southeast Asian tropica l ra in fo rest 
zone, we are exchanging info rm ati on on 
fo rest sciences with research o rganizati ons 
in o ther ecological zo nes , including the 
coo l te mperate zo ne , for initi ating research 
projects. 

Although the Division co nsists of only 
nine staff members and cove rs va ri ous 
research fi e lds fo r developing countri es, it 
is suppo rted by the Forestry and Fo rest 
Prod ucts Research Institute and its 500 
resea··che rs . In additi on , we a lso exchange 
views with othe r NARS about programs in 
deve loping areas . 

Photo 2: Schima plantation in Sumatra, In donesia 
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Mycorrhizal Fungi Occurring in Indonesian Dipterocarp Forests 

Dipterocarp tree species are very common and representative 
of the tropical rain forest in Indonesia . The importance and 
necessity of reforestation using indigenous species such as Dip­
terocarps in this country have been realized in view of the rapid 
decrease of Dipterocarp forest resources. Actually, reforestation 
using Dipterocarp tree species , especially in degraded areas in 
the tropical region is seldom successful , because almost all of the 
young seedlings transplanted from nursery into the reforestation 
area are exposed to very severe conditions such as drought, high 
soil temperature , nutrient-poor soil, etc. On the other hand , it is 
well known that seedlings with mycorrhizas are better adapted to 
a severe environment than those without mycorrhizas . 

The aim of the cooperative research project between the 
Forest and Nature Conservat ion Research and Development 
Center of Indonesia and JIRCAS was to develop a reforestation 
technology using mycorrhizal fungi , and the first stage was 
initiated in March, 1993. The objective was to identify the 
mycorrhiza l fungi which would associate well with Dipterocarp 
trees to use them as inocula for Dipterocarp seedlings by observ­
ing mycorrhizal fungi occurring in Dipterocarp forests and 
nurseries. A few nurseries, man-made and natural Dipterocarp 
forests were selected as research fields. The former ones were: 
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Photo 1: Mycorrhiza formed by Scleroderma sp. 
Host tree: Shorea platyclados V. SI. 

(Perum Perhutani nursery) 

Photo 2: Laccaria sp. (close to L.vinaceoavellanea Hongo) 
Host tree: Shorea leprosula Miq. 

(Perum Perhutani nursery) 

Akihiko Yokota 

Haurbentes experimental forest ; Pasirhantap experimental 
forest and Perum Perhutani nursery in West Java, and the latter 
ones were fores ts in Laut island and Muarailai in South and West 
Kalimantan, respectively. The mycorrhizal fungi we observed 
during this stage consisted of about 40 species and they belonged 
to 22 genera such as Amanita, Cantharellus, Cortinarius, 
Heimiella, Inocybe, Laccaria, Lactarius, Phylloporus, Ramaria, 
Russula, Scleroderma, etc. The mycorrhizal fungi observed 
frequently in nurseries were Scleroderma sp. , Inocybe sp. and 
Laccaria sp ., while Amanita sp. , Russula sp . and Phylloporus sp. 
were found in natural forests as well as in man-made forests. On 
the other hand, Scleroderma sp. were observed very often only 
in man-made forests. However, Scleroderma sp. exhibit a wider 
host-range than the others since they are associated with 7 
Dipterocarp tree species. Though Scleroderma can be con­
sidered to be one of the optimum inocula for Dipterocarp 
seedlings, it appears that there are several species of this fungus 
because the morphological features of the fruiting body varied in 
size and shape. It would require more time and accumulation of 
further precise data to identify the mycorrhizal fungi that associ­
ate best with Dipterocarp tree species to achieve the objective of 
the project. 

Photo 3: Amanita hemibapha ( Berk. et Br.) Sacc. subsp. Javanica 
Corner et Bas 

Host tree: Hopea bancana V. St. 
(Haurbentes experimental forest) 
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Photo 4: Scleroderma sp. associated with Shorea stenoptera Burck. 
(Haurbentes experimental fo rest) 



Population Dynamics in Fields with Cruciferous Vegetables and Sensitivity 
to Insecticides of the Diamondback Moth, Plutella xylostella 

The seasonal trend in the population density and biological 
characteristics such as body size , and sensitivity to insecticides of 
the diamond-back moth (DBM), Plutella xylostella, were investi­
gated. The population trend of the insects was estimated by the 
traps baited with a sex pheromone lure placed in fields located in 
Pathum Thani, in the suburbs of Bangkok City in Central 
Thailand , where cruciferous vegetables are being grown all the 
year round using high-furrow farming systems. A large number 
of moths was captured all the year round regardless of the 
distinctive differences in climatic conditions , indicating a poten­
tial to maintain a high population level all the year round. The 
body size of the moths found in Thailand was small and constant 
throughout a year , as the temperature was always high with 
negligible seasonal changes. The size coincided with that of the 
moths found only in mid-summer in Japan. The sensitivity of 
DBMS to conventional insecticides was analysed by the leaf­
dipping method. Although field colonies of DBM from various 
areas in Thailand have commonly developed a moderate to low 
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Photo 1: Chinese kale, Brassica oleracea var. alboglabra , destroyed by 
larvae of the diamondback moth, Plutella xylostella 

Masahiko Kuwahara 

level of resistance to anti-cholinesterase compounds such as 
prothifos and methomyl , the tolerance to other insecticides was 
unexpectedly low. The increase in resistance of a field colony 
selected with chlorf!uazuron resulted in a high resistance within a 
comparatively short time. Upon the release from chlorfluazuron 
selection for six generations, the strain showed a rapid decrease 
in resistance , indicating the instability of the resistance in DBM 
when the colonies were maintained without exposure to chemic­
als . The growers have commonly used Bacillus thuringiensis (B. 
T.) products and abamectin which show a peculiar mode of 
action compared to that of conventional insecticides with a short 
time interval for the control DBM. Hence, the low resistance 
level of DBM to conventional insecticides is due , at least in part, 
to the replacement of these insecticides with B. T. and 
abamectin, and to the fact that field colonies had recovered their 
sensitivity after the removal of the pressure of these convention­
al insecticides . 

Photo 2: Traps baited with sex pheromone lure in Chinese kale field 

Construction of a Map Database for Resources Management and Application 

1. Why "resources map database"? 
In the processes of worldwide land degradation , human 

activities such as promotion of over-grazing, excessive wood 
cutting and inappropriate methods of cultivation, are directly or 
indirectly linked. To avoid degradation problems and to develop 
sustainable land use systems, it is essential to construct a map 
database of land-borne resources (such as topography , soil , 
vegetation) and of their utilization (such as grazing , wood 
cutting , cropping). The resources map database is very useful for 
resources management , since it supplies various maps such as 
land degradation hazard map , agricultural development map, 
environmental conservation planning map , etc. 

2. Construction of resources map database in an arid marginal 
region 
In dry areas , the agriculturally marginal regions which receive 

an annual rainfall between 200-300 mm are particularly prone to 
land degradation , since both cropping and livestock production 
are practiced in the same area. The Abdal Aziz mountain region 
in northeastern Syria is a typical marginal region characterized 
by a barley-rangeland small ruminant production system as it 
occurs in West Asia and North Africa. After the interpretation 
of a series of aerial photographs and field surveys, a geomorpho­
logical map , a soil map , a vegetation map , a land degradation 
map and a base map were prepared. Those maps were digitalized 
with a digitizer using a GIS (geographic information system). 
Map information of resources utilization , such as seasonal graz­
ing areas and wood cutting areas was also digitized to construct a 
resources map database of the test zone. 

Haruhiro Fujita , Yukiyo Yamamoto ', Gustav Gintzburger ''" 

3. Unique characteristics of the resources map database and its 
applicability to resources management 
As multi-disciplinary thematic maps of the same region are 

constructed in multi-layers and each map is identically 
coordinate-coded in the resources map database , land resources 
(topography , soil, vegetation , degradation status) and their 
utilization (grazing, cropping) in any selected point or area can 
be simultaneously identified. Due to this unique characteristic , 
the database can be applied to analyse the effects of human 

Photo: Degradation hazard map evaluated by Neural Network models 
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activities on land resources such as on soi l (impact assessment) , 
to factoria l analyses to identify the causes of current land 
degradation , model construction such as soi l erosion hazard 
evaluation caused by possible land use changes. Moreover , the 
analyses of these resources can be used for regional resources 
management planning, such as agricultural development , en­
vironmental conservation planning and reso urces management 
mapping . 

4. Application of the resources map database - land degradation 
hazard evaluation and mapping 
Within the resources map database , characteristics relating to 

degradation degree, degradation extent , elevation , slope , aspect 
(direction of a slope), soil and vegetation of randomly extracted 
214 points were retrieved. These characteristics were normalized 
to build a sampling data set of these parameters for data proces­
sing. A Neural Network program (Neuro92) can be appli ed to 
construct estimation models of degradation degree and degrada­
tion extent from other factors . Regarding the precision level of 

Extensive Pre-Survey ( 1992-3) 

Cross-sections of Resources 

Extensive Resources Suryey (1993-4) 

Problem Identification 

Feed Resources Survey (1994-) 
Shrub cutting Survey (1994-) 

Water Erosion Experiment (1994-) 

the models , correct estimation ( assumption ratio) for degree and 
extent amounted to 86% and 79% , respectively compared with 
the original sampling data set. These two variables were mathe­
matically multiplied to calculate the degradation hazard as an 
evaluation index. The distribution of the areas in which the 
degradation hazard was high was unique in two stony soil types. 
The ground truth using GPS (global positioning system) to 
identify specific points in the evaluation map was conducted. 
The evaluation was found to be valid in the northern foot hills 
and plain areas, where gu lly erosion was present in various 
areas. However , in the very moderate southern slope, severe 
degradation could not be identifi ed in the areas in which the 
degradation hazard was high . It was proposed that local climate 
and resources utilization variables should be included in the 
modelling. 

·· National Grassland Research Institute 
"' International Center for Agricultural Research in the Dry 

Areas , Syria 

Aerial Photos (1 :45,000) 

Stereoscopic Interpretation 

Ground Truth 

Land Resources Maps 
(1 :50,000) 

Geomorphology 
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Degradation 
Topobase 

Geo Reference Verification 

Topobase Map 
Soil Map 

Landform Map 
Landunit Map 

Vegetation Map 
Degradation Map 

Grazing Area Map 

Map Database in GIS 
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Human Factors (grazing/cultivation/ 
shrub cut) Impact Assessment 

Degradation Modelling 
Soil Loss Estimation 

Regional Land Use Planning 
Recommendation 

Fig. I. Research flow for map data establislzme/11 and applications 
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Genetic Background of Tetraploid Vigna Species, V. glabrescens 
Yoshinobu Egawa, Jthnin Bin Bujang*, Somsong Chotechuen'' ,,, and Norihiko Tomooka'''** 

The subgenus Ceratotropis of the genus Vigna which origin­
ated in Asia contains cultigens such as mun gbean , black gram, 
adzuki bean , rice bean , etc. The Ceratotropis species are diploid 
(2n = 22, 2x) except for the occurrence of two tetraploid spe­
cies , V. re.flexo-pilosa (wild) and V. glabrescens (cultivated). As 
V. glabrescens was found to exhibit resistance to major mung­
bean pests and diseases, A VRDC attempted to utilize it in the 
mungbea n improvement program. However , the introduction of 
these valuable resistance genes from V. glabrescens to mungbean 
through inte rspecific hybridization was unsuccessful due to the 
difference in ploidy levels. The triploid hybrid between V. 
glabrescens and mungbea n was complete ly sterile. 

Isozyme analysis is a useful tool for estimating the genetic 
vari ation of plant species and for detecting inte rspecific re lation­
ships . In order to use V. glabrescens for crop improvement 
programs effectively , we tried to clarify the genome constitution 
of this tetraploid species at the diploid leve l, based on the 
isozyme banding patterns of the Ceratotropis species. Two tetra­
ploid species, V. re.flexo -pilosa and V. glabrescens, exhib ited the 
same banding pattern which was intermedi ate between the 
banding pattern exhibited by two wild diploid species , V. 
trinervia and V. minima (Fig. 1). Isozyme ana lysis thus suggested 
that V. re.flexo-pilosa originated from interspecific hybridization 
be tween V. trinervia and V. minima (Fig. 2). Since the hybrids 
between V. trinervia and V. minima were completely steri le, it is 
anticipated th at they produced seeds as a result of spontaneous 
chromosome doubling and the reby produced tetraploid popula­
tions which had evolved into V. re.flexo-pilosa. 

Pollen stainability of the hybrids be tween V. glabrescens and 
V. re.flexo-pilosa was high , suggesting th at V. re.flexo-pilosa and 
V. glabrescens are phylogenetically closely .re lated to each o ther. 
V. glabrescens is thus considered to be derived from V. re.flexo­
pilosa as cultivated type with erect growth habit as shown in Fig. 

1) 6PGDH 2) GOT 

- -- -- -- --
a b C a b 

F, hybrid 
V. glab rescens V. refl exo-pilosa 

Photo: Hybrid plant between V. glab rescens and V. retl exo-pilosa 

2. The cross between V. trinervia and V. minima was successful 
only when V. trinervia was used as seed parent. The data 
obtained from interspecific hybridization experiments thus 
showed that V. trinervia should be used as the seed parent rather 
th an the pollen parent. 

It is anticipated th at V. re.flexo-pilosa, V. minima and V. 
trinervia could be useful for the breeding program of the Cerato­
tropis cultigens in addition to V. glabrescens , since they are 
invo lved in the speciat ion of V. glabrescens. 

* Universiti Pertani an Malaysia, Malaysia 
** Chai Nat Field Crops R esearch Center , T hail and 

*" * Nationa l Institute of Agro bio logical Resources , Japan 

3) SDH 

- --- - -- -- -C 

32 b C 

Fig. J. Zy111ogra111 phenotypes fo r three isozymes of V. trine rvia (a 1ype) , 
V. refl exo-pilosa and V. glab resce ns (b 1ype) and V. minim a (c type) 

V. trinervia (2x) 
X -+ 

V. minima (2x) 
V. reflexo-pilosa -+ 

(4x) 
V. glabrescens 

(4x) 
interspecific hybridization 
followed by 

cultivation 

natural chromosome doubling 

Fig. 2. Phylogenetic differentiation of te1raploid V. reflexo-pilosa and V. glabresce ns 
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<'.New Research Field> 

Desert Locust 

Several grasshopper and locust species 
are a major threat to agricultural produc­
tion and food self-sufficiency periodically 
in Africa and Asia. These include the de­
sert locust, migratory locust , red locust , 
brown locust , tree locust , the Senegalese 
grasshopper, Sudan plague grasshopper 
and the variegated grasshopper. Damaging 
populations occur somewhere in the Sahel 
and sub-Saharan region each year , but 
massive outbreaks of different species may 
occur almost concurrently following 
periods of drought. The first four species 
are characterized by the propensity to shift 
from a solitary phase to a gregarious one , a 
phenomenon referred to as phase poly­
morphism. The other three grasshoppers 
do not show significant phase polymorph­
ism, but demonstrate varying degrees of 
aggregation behavior at high densities and 
represent a continual threat to African 
agriculture. Among these species the de­
sert locust, Schistocerca gregaria is an im­
portant pest in Africa (Photo 1) . The 
gregarious form of this species has been 
one of the most exhaustively studied in­
sects because of its mobility across several 
continents and its feeding habitats on a 
broad spectrum of crops and other types of 
vegetation. The gregarious immature 
nymphs crowd together in destructive mar­
ching bands , and adults in swarms that can 
fly over a distance of 150 km a day , with a 
potential to invade 29 million square kilo­
meters , posing a threat to 60 countries in 
Africa and Asia which account for more 

than 10% of the world population. Control 
of the large swarms comprising hundreds 
of millions of individuals with pesticides is 
expensive , and often not cost-effective. 
Furthermore, the application of pesticides 
over such a vast area may cause incalcul­
able damage to the environment and to 
non-target organisms. 

Control of the desert locust has been 
largely reactive in approach and dependent 
on non-specific . pesticides with all their 
associated problems for fragile ecosystems. 
The most appropriate approach would in­
volve detecting and treating populations of 
locusts in their breeding areas during the 
early stages of outbreaks. This would re­
quire an understanding of the process of 
population build-up , i.e. process of gregar­
ization. Furthermore, an effective surveill­
ance system to detect the locusts and a 
control agent that is non-polluting are 
needed. 

ICIPE's research on locust control over 
the past 6 years has concentrated on de­
veloping methods for biochemical , phy­
siological, behavioral and ecological dis­
ruption of the swarming process. The 
target is to keep the locusts permanently 
solitary by interfering with their gregariza­
tion process. In this respect , a collabora­
tive research project on locust manage­
ment between ICIPE and JIRCAS has 
been initiated since 1995 for a period of 5 
years. The objective of the project has 
been to gain a thorough understanding of 
the intra- and inter- specific signals mod-

Shigemi Yagi 

ulating behavioral and phase changes in 
the locusts as well as of the ecological 
conditions inducing such transformations. 
Recent research shows that the pheromone 
system of the gregarious desert locust con­
sists of a complex mixture of volatile subst­
ances emitted at different stages of de­
velopment of the locust and their waste 
products such as feces. Recently , oviposi­
tion aggregating pheromones have been 
detected in the egg froth of the locust egg 
pods. These volatile substances stimulate 
the aggregation and egg-laying behavior of 
the gravid females. Other semiochemical 
and endocrinological studies related to 
moulting , maturation , mating and oviposi­
tion behavior of the locust are carried out 
in the Chemical Ecology Department 
(CED) of ICIPE (Photo 2). 

In the project , attempts will also be 
made to identify new uses of commercial 
insects as well as insect pests such as locusts 
and grasshoppers as human food to in­
crease their value for rural communities in 
Africa (Photo 3). 

Photo 2: Precocious mating behavior observed 
in the last instar nymphs of S. gregaria after 

treatmenl with a juvenile hormone mimic 

Photo: I Laboratory rearing of the desert locust, Schistocerca gregaria 
under gregarious conditions in IC/PE lnsectary 

Photo 3: Locusts and grasshoppers for human food sold at "Grand 
Marche" in N'Djamena, Chad 
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Dr. Kainuma Won the Alsberg-Schoch Award 

Dr. Keiji Kainuma , Director General of JIRCAS was awarded 
the Alsberg-Schoch A ward by the American Association of Cereal 
Chemists (AACC) for his outstanding contribution to research on 
starch science at the molecular level. Dr. Kainuma delivered the 
award address entit led: "The Winding Road to the Double Helix 
Structure of the Amylopectin Molecule", in which he outlined the 
approach adopted to assign a double helix structure to the amy­
lopectin molecule , as the first double helix model of native carbohy­
drate proposed by Kainuma and French in 1972. The ceremony for 
granting the award was held during the annual convention of 
AACC in San Antonio , Texas, USA on November 6th , 1995. 

Dr. Minami Won a Scientific Prize 

Dr. Katsuyuki Minami , Director of Environ­
mental Resources Division , JIRCAS and his 
research group were awarded the 5th Nikkei 
Excellence Prize for Global Environment Re­
search sponsored by the Nihon-Keizai-Shinbun 
(Japan Economic Journal) for their exhaustive 
studies on the "Analysis of the Mechanism of 
Methane Emission and its Quantitative Assess­
ment from Agro-ecological Systems" on Novem­
ber 16th, 1995. 



<Progress Report>, 

Present Status of the Research Project Carried 
Mekong Delta in Vietnam 

Out • Ill the 

Akira Kobayashi 
The research project "Evaluation and 

Improvement of Farming Systems Com­
bining Agriculture , Animal Husbandry 
and Fisheries in the Mekong Delta" is the 
first research project implemented by the 
Japan International Research Center for 
Agricultural Sciences (JIRCAS) in col­
laboration with Vietnamese research in­
stitutions. The two cooperating institutions 
in Vietnam, Cuu Long Delta Rice Re­
search Institute (CLRRI) and Can Tho 
University (CTU) , are located in O Mon 
District and Can Tho City in Can Tho 
Province which is the center of the Mekong 
Delta . Northern Vietnam, consisting of 
three regions , and Southern Vietnam, con­
sisting of four regions differ in terms of 
meteorological conditions and history. 
Mekong Delta , one of the regions in 
Southern Vietnam, is the most important 
area for agricultural production , account­
ing for 38% of the total arable land , 45 % 
of food production and 50% of rice pro­
duction in Vietnam. 

improve farmers ' income , nutrition and 
welfare that would also be sustainable and 
compatible with the preservation of the 
environment , the Vietnam Farming Sys­
tem Research and Extension Network 
(VFSREN), consisting of 10 groups , was 
established in 1990 and is now playing an 
active role in farming system research and 
extension in Vietnam. 

The ceremony marking the signature of 
the Memorandum of Understanding 
(MOU) for the research project was held 

and agricultural economist will be sent to 
CTU and CTU · CLRRI next year, respec­
tively. 

By the implementation of this col­
laborative research project, it is antici­
pated that the farming systems in the 
Mekong Delta will be improved and furth­
er develop by using the abundant natural 
resources of the region and will pave the 
way for the promotion of future research 
collaboration between Japanese and Viet­
namese organizations. 

~ 

A traditional farming system referred to 
as VAC (V: garden, A: pond, C: livestock) 
has tended to prevail in Vietnam. In order 
to develop appropriate farming systems to 

at Can Tho City in Au­
gust , 1995. Four to five 
Japanese researchers will 
be dispatched to Vietnam 
for the collaborative re­
search project. Mr . T. 
Kon , an agronomist , has 
been working since June , 
1995 and Dr. T. Noda , a 
plant pathologist, since 
November , 1995 at 
CLRRI. Dr. S. Yoshi­
hara , an animal husbandry 
expert , has been working 
since October , 1995 at 
CTU. A fisheries scientist Photo: Farming System(s) Combining Agriculture, Animal 

Husbandry and Fisheries in the Mekong Delta 

<Topics>, 

Mr. Matsumoto, Chairman of AFFRC, and Dr. Kainuma, DG 
of JIRCAS, Visited Brazil 

Mr. Sakuei Matsumoto , Chairman of 
the Agriculture , Forestry and Fisheries 
Research Council, AFFRC, Ministry of 
Agriculture , Forestry and Fisheries , 
MAFF, and Dr. Keiji Kainuma , Director 
General of JIRCAS visited Brazil in 
September 1995. They had the opportunity 
of meeting with his Excellency Marco 
Maciel , Vice-President of Brazil , the Hon­
orable Jose Andrade Vieira , Minister of 
Agriculture , Food Supply and Land Re­
form of Brazil , and Mr. Antonio Cabrera 
Mano Filho , Minister of Agriculture and 
Supply of the Sao Paulo State. Mr. Matsu­
moto and Dr. Kainuma held consultations 
with them about collaborative research 
works and cooperation between Brazil and 
Japan in the future. 

Mr. Matsumoto and Dr. Kainuma also 
visited the Brazilian Agricultural Research 
Corporation, EMBRAPA. They discussed 
in greater detail various aspects relating to 
the collaborative research project entitled 
"Development of Agropastoral Systems in 
the Subtropical Area of Brazil" to be im­
plemented from the next fiscal year as well 
as learned more about the activities of 
research institutions affiliated to EMBRA­
PA. Dr. Kainuma signed the Memoran­
dum of Understanding , MOU , between 
EMBRAPA and JIRCAS. To commemo­
rate this occasion, Dr. Albert Duque Por­
tugal, the President of EMBRAPA, pre­
sented Mr. Matsumoto with an impressive 
marble ornament in order to express his 

Koza Fujisaki 
profound gratitude to Mr. Matsumoto for 
his invaluable and significant contribution 
to research collaboration between Brazil 
and Japan , in particular for the activities 
related to agricultural development in the 
Cerrados. 

Mr. Matsumoto and Dr. Kainuma also 
had the opportunity of meeting with many 
young and old farmers of Japanese descent 
around Sao Paulo and Parana states, in 
particular with Mr. Shyunji Nishimura, the 
representative of farmers from Japanese 
descent and owner of Pompeia Agriculture 
and Industry High School, who contri­
buted so significantly to forging close links 
between the Brazilian and Japanese agri­
cultural organizations for all these years. 

Photo 1: Meeting with the Vice-President of Brazil 
(From left to right): Mr. Kadowaki, Dr. Kainuma, 

the Honorable Maciel, Mr . Matsumoto , Mr. Yamaguchi 

Photo 2: Visit of Pompeia Agriculture and Industry High School 
(From left to right): Mr. Nishimura, Dr. Kainuma, Mr. Matsumoto 
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<Overseas Survey> 

Rural Development in Indonesia: Some Insights from the Outer Islands 

Twenty years ago , Indonesia was per­
ceived as a sleeping giant , impossible to 
wake up in spite of the massive amount of 
foreign development aid which was poured 
into, for example , oil and water resources 
development. Population under the pover­
ty line comprised more than half of the 
total population. Meticulously tended agri­
cultural landscapes of Java and Bali 
showed that even the most favorably en­
dowed nature in the tropics could not keep 
up with ever growing human pressure. 
Indonesia was the largest net rice importer 
in the world in the 1970s. 

Indonesia today is completely different. 
Indonesia achieved self-sufficiency in rice 
in 1984 which was celebrated by the world 
at an F AO assembly in Rome. Emphasis 
on agricultural administration shifted gra­
dually to the increase of land and labor 
productivity , crop dive rsification, and agri­
business development. Meanwhile, con­
siderable effort has been made to promote 
the industrial and service sectors to com­
pensate for a relative decline of profit from 
the oil industry. Since the early 1990s, 
Indonesia officially took an outward look­
ing policy that was internationally high­
lighted at the APEC meeting in Bogar in 
November 1994. When the total national 
population is about to reach the two hun­
dred million line , the annual GDP growth 
is still as high as over six percent; the per 
capita GDP , well above six hundred US 
dollars per year; and the percentage of the 
population under the poverty line de­
creased to below twenty. Indonesia is now 
marked as one of the most promising 
emerging economies in the world. 

What is the role of rural development 
for Indonesia then? We may say that the 
general importance of rural development is 
much greater now than it was a decade 
ago , because rapid economic growth re-

quires a more efficient system of food 
production, social and political stability , 
and a reasonably equitable redistribution 
of economic benefits across different re­
gions in the country. While Java today is 
losing approximately fifty thousands hec­
tares of paddies a year , critics say that 
agricultural development in the outer is­
lands is meeting with only limited success. 

It is easy to criticize how slow those 
development processes are, when one does 
know so little about them. In our one­
month survey trip to Indonesia , we chose 
to spend much time visiting project sites in 
Kalimantan , Sulawesi, and Sumatra , in­
cluding transmigration schemes. We iden­
tified at least three evidences of public 
commitment to rural development in addi­
tion to that of agricultural administration: 

I. Rural development from transmigration 
point of view 
Since its inception in 1950, the trans­

migration program helped approximately 
1.7 million households to establish a new 
livelihood in Sumatra , Kalimantan, and 
other outer islands . Sometimes criticized as 
"poverty-relocation" program or "Java­
nization" scheme, transmigration provides 
younger but poorer families in Java and 
Bali with new land and jobs , and also 
encourages the construction of public in­
frastructure and the general improvement 
of the quality of life in those relatively 
underdeveloped regions in the country. 
While the average farm size is Jess than half 
a hectare in Java , each transmigrant family 
is allocated two hectares of land. Although 
problems of soil, water, and labor and 
capital shortage are still overwhelming, 
Indonesia 's frontier has been thus con­
stantly redefined physically as well as qual­
itatively through transmigration. 

Photo 1: Transmigration se11/ement in upland areas, South Kalimantan 
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Junko Goto 
2. Rural development from local govern­

ment point of view 
There are already towns and villages in 

the so-called outer islands. Even those 
newly created transmigration settlements 
become eventually (five years in theory) 
incorporated into the existing system of 
local governance. Indonesia is divided into 
27 provinces or states (provinsi) , 241 re­
gencies (kabupaten) , and 3600 districts 
(kecamatan). In rural areas, the lowest 
level of government is desa (village) 
numbering some sixty thousands across the 
country . While liaison offices of the central 
government work closely with local gov­
ernments at the provincial level , they tend 
to focus on projects and matters of 
strategic national importance. Now that 
the public finance is tight and the mainte­
nance and improvement of small scale pub­
lic infrastructure such as roads and water­
ways are critical, lower-level local govern­
ments play a very important role in upgrad­
ing the living standard of ordinary villagers 
and in promoting a more self-reliant rural 
development. 

3. Rural development from the public 
works point of view 
The Ministry of Public Works (called 

Peke1jaan Umum, PU) is in charge of 
roads , housing, and water resources de­
velopment. The Water Resources Division 
plays a crucial role in the survey , planning , 
and implementation of large-scale develop­
ment of new agricultural lands such as tidal 
swamp reclamation. Currently a detailed 
nation-wide survey of swamp areas is 
underway to identify areas with a high 
potential for reclamation that do not con­
flict with nature conservation . When the 
long-term food security is in question , 
opening up new agricultural lands is a top 
national priority. Sumatra and Kalimantan 



( 
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are sa id to have millions of hectares of 
those potenti al lowlands. Although PU has 
to lead the initi al stage of development , 
coord inati on and cooperation with other 
mini st ries such as transmi gration , agricul­
ture , and home affa irs is essen ti al in the 
long-term process of development. 

Under the sixth national fi ve-year de­
velopment plan, agro-industri al and agri­
business development continues to rece ive 
priority attention as a practica l means of 
income-generati on and diversificat ion fo r 
the ru ra l sector. However , foo d prod ucti on 

<'.New Research Area>, 

for home consumption continues to be a 
matter of cri tica l importance fo r this rapid­
ly developing country , especially with re­
spect to rice, in spite of the re lat ively low 
profile status it receives in the national 
med ia. In February 1995 , the Mi nistry of 
Transmigration and Fo rest Squatter Reset­
tlement proudly ann ounced that the aver­
age annual income per capita in the trans­
migration villages was six hundred 
thousands Rp ., about three times as high 
as the acknowledged pove rty line in rural 
areas (219,000 Rp. per capita). Whil e the 

medi a and fore ign observers tend to wel­
come new obj ectives and measura ble 
achi evements , such an improve ment in 
transmigration villages, fo r example , must 
be seen as resulting fro m the accumulat ion 
of tri als and errors on the ground . We 
learned a great deal onl y by visiting local 
offi ces and vill ages. In closing, we cannot 
overstress the importance of coordin ati on 
and cooperati on between diffe rent disci­
plines and ministries in promoting ru ra l 
development. 

Cote d'Ivoire and WARDA in West Africa 
1. Natural characteristics 

Cote d' Ivoire is located in the north­
western part of the sub-Sahara n region . It 
is bordered by 5 countries , Li beria , 
G uinea , Mali , Burkina-Faso and Ghana. 
"Repub lic of Ivory Coast" named after the 
trade of elephant ivory consists of fo ur 
climatic zo nes . There are many lagoons in 
the coastal area. Agricultural zo nes include 
the Equatoria l fores t zo ne, 150 to 300 km 
wide , a belt of savanna zo ne and fi nally in 
the northern area a scrub vegetation zone. 

2. Population 
T he capital was transfe rred fro m A bid­

jan to Yamoussoukro in 1983. However 
fo reign embassies have remained in A bid­
jan and the population of this city with its 
st ri kingly modern archi tecture increased 
from 500 ,000 in 1975 to 2 million people in 
1985 . Bouake where WARD A is located is 
the second largest city and commercial 
town in this country. T he officia l language 
is French. 

3. Economy 
From independence to 1970, high eco­

nomic growth (8% ) was maintained and 
reference is often made of " mi racle Ivo i­
rien" or "black Japan" . 

However , as a resul t of the increase in 
the interest rates of loans and the decrease 
in the price of cocoa and coffee in 1980, 
economic growth declined . 

4. Food production and food preference 
Moreover , rapid demographic expan­

sion and urbanization led to changes in 
foo d preference toward ri ce and bread , 
which can be more easil y prepared and 
cooked than trad itional foo dstuffs such as 
dishes based on so rghum and cassava . 
As the demand fo r rice is increasing year 
by year , the government impo rts the com­
modity fro m other countries. 

Such a remarkable increase in the 
population and rice demand refl ects the 
abnormal situation in which self-supply of 
foo d has never kept pace or caught up with 
the populat ion growth. 

This situation has led to the intensifica ­
tion of upl and rice-based production sys­
tems, along with the degradation of natural 
reso urces and decrease of land productiv­
ity. 

Even today, the increase of food pro­
duction remains a pri ority. 

5. Rice production and WARDA (West 
Africa Rice Development Association) 
The increase of ri ce production, is ham­

pered by a num ber of constraints , includ-
ing weed infestat ion , inadequ ate water 
management , fert ilizer application , and 
varieties . WARDA under the CGIAR 
emphasized varieta l improvement , while 
neglecting research on im po rtant environ­
mental fac tors. 

Recently WARD A plant breeders have 

Norihiko Kobayashi 
made substanti al progress in th e pro motion 
of interspecific hybridization , using fer tile 
populations fro m Oryza sativa ( characte­
rized by a high yield) X Oryza glaberrima 
(whi ch can suppress weeds) . Crosses have 
been made up to the F7 generati on after 
two back-crossings to 0. sativa . T hese 
crosses include a significa nt percentage of 
inte rmed iate types combining the earli­
ness, seedling vigor, high tilleri ng and 
weed suppression traits of Oryza glaberri­
ma with the panicle and grai n type charac­
teri sti cs of 0 . sativa. Effo rts are made to 
develop materi als that would be better 
adapted to the management pract ices of 
resource-poor fa rmers and higher-yielding 
than the currently available local germ­
plasm. New generation of high-yielding 
and stress-tolerant varieti es will be benefi ­
cial to fa rmers. 

When we visited WARDA on A ugust 
3, 4, 1995 , the Director, E. Terry sug­
gested the implementati on of research co l­
laboration with Japan in order to increase 
ri ce yield by screening good hybrid 
varieti es sui table fo r the "continuum" sys­
tem from hill to inland valleys recom­
mended by WARDA . 

Photo 1: A view of Abidjan city f rom the l voire Hotel Photo 2: Experiments on rice cultivation , for "co111in uum " system at 
WA RDA. 
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<Research Collaboration> 

Collaborative Research at CIP-Quito 
The International Potato Center (CIP) 

with headquarters in La Molina near Lima 
in Peru celebrates its 25th anniversary this 
year. It started with a mandate to carry out 
research for potato food security. Subse­
quently this mandate was expanded to 
include research on sweetpotato and 
Andean Root and Tuber Crops (ARTCs). 
CIP established a research station in 
Ecuador in 1989 within the site of the 
National Agricultural Research Institute 
(INIAP) on the outskirts of the capital city , 
Quito. CIP-Quito is located at Latitude 
0'22"S, Longitude 78'33"W, and at an 
altitude of 3058 meters above sea level , 
which makes it the closest to the equator 
and second highest among CIP's world­
wide network of research sites. 

Ecuador, one of the richest countries in 
terms of biodiversity, is divided into three 
eco-regional areas. Mountainous highlands 
run in the center of the country from north 
to south and tropical lowlands lie in the 
coastal plain and in the Amazon basin to 
the west and east of the mountains. Among 
its biodiversity, Ecuador provides a large 
number of plant species as food crops . The 
wide range of climatic conditions from the 
tropical rain forest on the east coast and 
the Amazon jungle to the cold zone in the 
highlands of the Andes , has resulted in the 
development of a broad variety of species. 

In addition to the well-known potato , 
the Andes are home to nine other lesser­
known root and tuber crops: achira ( Canna 
edulis, Cannaceae) , ahipa (Pachyrhizus 
ahipa, Leguminosae) , arracacha (Arraca­
cia xanthorrhiza, U mbelliferae), maca 
(Lepidium meyenii, Cruciferae), mashua 

( Tropaeolum tuberosum, Tropaeolaceae) , 
mauka (Mirabilis expansa, Nyctagi­
naceae), oca ( Oxalis tuberosa, Oxali­
daceae) , ulluco ( Ullucus tuberosus, Basel­
laceae) , and yacon (Polymnia sonchifolia, 
Compositae). However due to a variety of 
reasons , most of these crops are seldom 
cultivated today in the Andes. The ARTCs 
were lost from the scientific scope until 
recently in spite of their importance as 
high-yielding food crops on the Andean 
highlands and their potential for new food 
materials as well as for industrial and medi­
cinal uses. 

The lack of basic biological information 
on ARTCs has hindered their improve­
ment as well as the management of these 
genetic resources . In order to gain basic 
biological and agronomical information 
and to help improving and maintaining 
ARTCs , in 1993, the Japan International 
Research Center for Agricultural Sciences 
(JIRCAS) initiated a joint project entitled 
"Cytogenetical Characterization and Eva­
luation of Andean Root and Tuber Crops" 
with CIP , which is being carried out at CIP 
experiment station in Quito , with the 
assistance of INIAP . 

The major research achievements are as 
follows: Yacon has at least 2 different basic 
chromosome numbers , and the normal cul­
tivar is octaploid. We also observed a de­
cimodiploid cultivar which could be de­
rived from an intervarietal hybrid between 
2 morphological groups. Yacon is one of 
the major natural sources of fructooligo­
saccharides , accounting for about 90% of 
the total sugar content . Our research may 
help pave the way for increased utilization 

Photo 1: Andean roof 
and 1uber crops 

Koshun lshiki 
of this plant through hybridization breed­
ing for ploidy manipulation and fructan 
production. 

Another ARTC, achira , produces the 
largest starch granules in plant species. 
Since the starch is highly digestible and has 
a low gelatinization temperature, it has a 
great potential for food and industrial uses. 
We noted that achira has a fragile part on a 
single particular chromosome. We 
observed broken chromosomes at the 
centromere in root tip cells of all varieties , 
which may account for the fact that resear­
chers considered that there were aneuploid 
varieties. We also found that the rhizome 
position is very important for starch pro­
duction regardless of polyploidy level. 
There are 3 rhizome positions; epigeal , 
endogeal and hypogeal. The cultivars with 
epigeal rhizome always produce a large 
amount of total starch . This character _ 
could be used as a breeding index for ) 
improving starch production. We are cur- \. 
rently attempting to promote triploid 
breeding for improving achira for starch 
production. 

In addition to cytogenetic studies, re­
search on the ecophysiological characteris­
tics of these crops with emphasis placed on 
adaptation to various environmental condi­
tions as well as studies on the biochemical 
composition of the crops should be prom­
oted. We anticipate that the results 
obtained through this collaborative project 
should contribute to the conservation and 
better utilization of these valuable genetic 
resources , ARTCs. 

Pho/0 2: Achira (Canna edulis, Cannaceae) 
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