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Developing Future Experts in Agriculture for Development:
Some thoughts on the challenges of capacity-
development to address inter-disciplinary problems

Shawn J. McGuire

Senior Lecturer in Natural Resources and Development,
School of International Development,
University of East Anglia, Norwich, UK. NR4 7TJ

For the industrialised world, food and agriculture have come back into the news. Food price rises play a
big role here, reminding the rich world that it cannot take food security for granted. For many less-wealthy
parts of the globe, of course, the issue of food security has never really gone away. However, it is clear that
food and agriculture are enjoying renewed interest from Northern and Southern policy-makers, and have risen
up the agenda for development donors, research, and development practitioners. Every country will need to
be able to draw upon skilled expertise in agriculture and development, in order to have any hope of meeting
the challenges of future food security. Training future experts, and building national capacity in agriculture
for development is obviously important, and is a key issue for this journal. But another issue for this journal
is that it is by no means straightforward how you build capacity in agriculture for development. For example,
what expertise is most relevant for developing agriculture in the 21% Century? Do current challenges require
fundamentally new skills, or involve new disciplines? Are universities able to provide these skills and remain
capable of equipping graduates to work in this field? How far is training oriented towards highly inter-
disciplinary problems (and working teams)? And can the most talented students be attracted to agriculture
and international cooperation?

I have no doubt that these pages will host thoughtful and important debates around capacity development
for agricultural development. This brief Preface opens this discussion by reflecting on the questions
posed above. The focus on university training, inter-disciplinary skills, and relevance highlights some of
most important - and difficult - challenges facing capacity development, challenges which go beyond the
organisation of technical training, to embrace current development issues in all their complexity. | do not
claim to offer a comprehensive review of training or pedagogy. Rather, | draw from my own experience
working in Higher Education in the UK, the Netherlands, and Canada, and agricultural development research
work in the South. I trained first in biology, and moved into agriculture and development for my graduate
study, and research how agricultural institutions (research, seed supply, and so on) understand and engage
with farmers’ practices. This has led to work in participatory plant breeding, local plant genetic resource
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management, and emergency seed aid, as well as to work on developing national capacity in agricultural
biotechnology, and on paying farmers directly for conserving ecosystem services. | routinely draw from
different disciplines — ecology and genetics, along with anthropology, the sociology of science, and political
ecology. More pertinently for this Preface, | work in the School of International Development at the
University of East Anglia, a department dedicated to inter-disciplinary approaches to research and teaching.
While individual faculty specialise in different areas, such as economics, anthropology, or natural science, our
work and teaching is often in teams, crossing disciplines. Our annual student intake is about 250 students,
coming from over 50 countries, to enter into one of 18 different development courses (BA, BSc, Masters) or
PhD research. I am current the Director of Teaching, so am intimately aware of the difficulties of delivering
this array of courses, and of attracting students in a competitive sector. Finally, | co-Direct a new course, a
MA in Agriculture and Rural Development, which started in 2011, and so recently have confronted issues of
training in agriculture and development very directly.

I Agriculture for Development: An inter-disciplinary field

There is no shortage of challenges facing agriculture and food security. Normally, one begins a discussion
of these issues by reciting a list of these challenges, such as: land and water scarcity, the slowing down of
productivity increases, population growth, consumption changes, biofuels, and climate change. This litany
is generally followed by some sort of ‘road-map’, outlining a vision of future global food security, and how
agricultural research and development can help deliver this vision. Recent reviews by IAASTD (2008), the
UK government, and Royal Society follow this template (Foresight, 2011; Royal Society, 2009). | broadly
support the call of these reports for increased funding to build capacity in agricultural science: there will
always be a need for to have people with strong scientific skills in various agricultural fields, whether
generalist or specialist. However, if training priorities in a given country are completely defined by an outline
of problems at the global level, and largely framed as technical exercises, then capacity development efforts
will be limited to production issues, and risk being ineffective.

While some credit the success of the Green Revolution to its technical components and top-down
approach, this success came two generations ago now, and many parts of the narrative of success are contested.
It is now clearer than ever that food security and development issues cross scales and disciplines. A few
examples illustrate this. Firstly, the links between agriculture and poverty-reduction are obviously important
(both are key Millennium Development Goals, after all), but these links are extremely context-dependent.
Farming systems and production potential clearly matter, but so do trade policies, national labour markets,
farming’s position within diversified livelihoods, gender relationships, and (not least) the impact of the
technology in question on issues such as factor productivity or risk. Such complex contextual factors affect
which types of production gains will address poverty, how this happens, and for whom (Hazell and Haddad,
2001). Secondly, agricultural research is but one part of a system of innovation (Hall, 2005): both formal
and informal institutions linked to farmers and to other parts of a value chain shape innovation, adoption, and
impacts. Links within an innovation system are often poorly-developed. Thirdly, ‘post-productivist’ agendas
increasingly impinge upon agriculture, seen, for example, in growing concerns around food quality and food
safety, and in desires for sustainability, environmental conservation, or ethical quality. In particular, food
and farming practices often feature in political struggles to preserve cultural identity or autonomy. Debates
around food sovereignty raise important questions around justice, rights, and the direction of agricultural
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development. However, technical research rarely engages with such questions in any depth. Finally, national
and especially international governance increasingly links food and agriculture to other policy areas such as
biodiversity conservation, intellectual property rights, or humanitarian interventions (Sperling and McGuire,
2010).

These examples show how agriculture is fundamentally inter-disciplinary. My point here is that
considering agriculture from a perspective of development (what I will call *agriculture for development”)
involves more than techno-science. This agenda needs to engage with different types of institutions, with
markets and value chains, with national and international policies, with the cultural and political dimensions
of food and food production, and with wider debates around what ‘development” actually means.

I New Professionalism?

What are the implications of such an inter-disciplinary agenda for capacity-development? It is not to
dilute specialist training so that everyone is a generalist, but rather to equip professionals to be able to engage
with issues beyond their own specialism, and to appreciate the wider context of their work. Professionals can
benefit from greater familiarity with areas outside their own specialism, particularly if that comes through
collaboration on inter-disciplinary teams. In my view, any modern professional in agriculture for development
can benefit greatly from being able to link one’s own in-depth knowledge to other disciplines, and being able
to cross scales for understanding (e.g. the influence of national and international policies on local farming

practices). In fact, | would argue that these skills are essential.

Such skills are best developed through practice. However, research institutions often make it difficult for
such inter-disciplinary team work to occur. Cultures of research excellence focus on publication, particularly
in specialised journals, and offer few incentives for engaging with more complex inter-disciplinary problems
in agriculture or poverty. Research teams tend to remain within disciplinary silos, and research agendas
remain supply-driven. As a result, those who wish to take a more problem- or stakeholder-focused approach
and work through networks can find their careers side-tracked (Chataway et al., 2007). This challenge is
widespread in the North as well as the South, and will only change slowly. In this light, it could be very
fruitful to reflect on attempts to embed Farming Systems Research (FSR) into Southern research systems the
1980s-90s. While this inter-disciplinary problem-centred approach was popular in some places, the pull of
traditional disciplines, and the changing tide of development fashion, meant that most FSR units dissolved
long ago. The more recent push to mainstream farmer participatory research may offer similar opportunities
for reflecting on institutions. Capacity-development needs to understand how research systems exert their

own forces, which can shape, or limit, change.

I Education in Agriculture for Development: Low supply or weak demand?

The final sections of this preface turn towards education, particularly to the role of universities in training
future agricultural development practitioners. In the UK where | work, university enrolment has been
growing steadily, particularly for taught Masters courses which have seen numbers surge in the last decade.
Considering job markets and the economic situation, this is not surprising. It is also not surprising that there
are dozens of Masters courses linked to international development in many different UK universities, as
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the subject is topical, the UK is a significant contributor to international development, and there is a long
academic tradition of development teaching and research. What is more surprising is how few UK courses
link agriculture and development. While over 30 UK Masters courses have sustainable agriculture or
sustainable development in their titles, only two address agriculture in the developing world, largely taking a
technical focus. While my department’s new MA in Agriculture and Rural Development will be more inter-
disciplinary, it is important to note that agriculture had a low profile in my department until recently. For
instance, we used to have an MSc in Agriculture, Environment, and Development, but dropped the word
‘Agriculture’ from the title and the content around 1998 due to low student interest.

These stories reflect wider trends. Donors in the UK, and other rich countries, moved away from
emphasising agriculture in the past 15 to 20 years. Instead, other issues grew in status, such as governance,
empowerment, chronic poverty, HIV/AIDS, or climate change. In DFID, the UK’s Department for
International Development, the number of officials with agricultural expertise shrank dramatically during
this period. This led to declining influence within the aid bureaucracy, and fewer obvious career paths for
agricultural experts in development. In many countries, student interest in agriculture also declined from the
1990s (Mulder and Kupper, 2006). In the UK, agricultural subjects tend not to attract the best performing
students (Leslie, 2003), which is perhaps not surprising as farming is seen as a declining industry in Europe.
Also, as with donors, students have been drawn to other courses in related topics such as sustainability,
conservation, or resource management.

Fortunately, the situation is changing now. As mentioned above, the profile of agriculture has risen
considerably in policy arenas, and agriculture is back at the heart of most development agendas. There
are more opportunities than ever before to cross disciplinary boundaries in research or in development
programmes on the ground Student interest in agriculture is higher now than | have seen for 15 years. If the
UK situation is typical of other countries, this suggests that now is a highly opportune time to reinvigorate

university training in agriculture for development, and attract new students to this exciting and dynamic field.

Attracting New Students to Agriculture for Development:
Opportunities and Challenges

There is no single ‘best’ approach to capacity-development. But in the interests of stimulating on-going
debate, I conclude with some personal thoughts on the opportunities and challenges of doing this.

One opportunity for attracting students is to highlight how agriculture links to many other issues. For
instance, crop evapo-transpiration rates are not just of interest to irrigation planners and agronomists, but
overlap with issues such as trans-boundary river management, international trade of ‘virtual water’ (the water
footprint of production), or negotiation among different stakeholders in a watershed for the use of scarce
resources. Showing such links can help bring the complexity of issues to the fore, and spur some students to
pursue technical issues in more depth. A second opportunity is to bring in politics, in order to show that there
are interest groups and contested issues behind most topics, particularly when there are choices to be made.
This does not mean converting agronomists into sociologists. However, even the most technical specialist can
gain from a better understanding of the food and agriculture debates that affect their field, and of the different
positions and interest groups involved. A third opportunity is to focus on practices of key actors — farmers,
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consumers, enterprises — so that students are able to move from abstract theories towards understanding the
actual decisions people take. This may link to analytical approaches such as farming systems research, the
rural livelihoods framework, or value chains, and to methods such as ethnography or participant-observation.
A final opportunity for attracting students is to ensure that courses can enhance their skills, both academic and
employment-related. This is particularly important for inter-disciplinary students, where team-work and the
analysis of complex problems are commonplace.

Many challenges remain, however, for developing capacity at the interface of agriculture and development.
Some of these challenges are around inter-disciplinary work more generally. For instance, how should natural
and social science topics be combined? Should one discipline take precedence? How are learning outcomes,
and academic excellence, defined? There are many different possible approaches for inter-disciplinary
teaching and research, and promoting one single ‘accepted’ approach should be avoided, lest it establish a
rigid orthodoxy. Other challenges relate to teaching agriculture for development. Course leaders need to be
aware of how career paths are changing in development, so that teaching can relate to what current students
will be doing when they graduate, and current employers can be approached for work placements. Of course,
it always remains a difficult task to keep course content current, develop skills, and generally engage with

students’ interests and aspirations.

Developing capacity in agriculture and development is an enormous task. This preface merely hints at
the importance of capacity-development, and at some key debates. This journal will give these debates — and
many others as well — the deeper attention which they so richly deserve.
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ABSTRACT. This paper intends to examine how the environment has changed in international agricultural cooperation
from the viewpoint of the international food system theory. Subsequently the “knowledge creation theory”, which has
made significant progress in the field of economics, and the life cycle theory are integrated based on the theoretical
foundation in industrial cluster theory to explore the possibilities and issues in knowledge creation (including development
of human resources) in international cooperation in agriculture. It concluded that the significance of international
agricultural cooperation lies in the creation of new knowledge by each researcher and institution through cooperation, and
the significance of that cooperation becomes evident when agricultural issues are solved through innovation as a result of
knowledge creation. Furthermore, if international cooperation in agriculture aspires to attain the situation where relevant
entities such as universities and research institutions cooperate and compete globally, then an innovation induction
principle in global “industrial clusters” which bear a similar relationship, or the knowledge creation framework based on
the principle of international cooperation supremacy, will be effective. Hence this paper would like to look at the direction
of research in international agricultural cooperation as an issue of “knowledge governance” in addition to knowledge
supply in knowledge creation.
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Appendix 1. f# )
Stakeholder i Stakeholder j
g a b h m 3 a b h m
Parameter 0.05 100 100 0.02 100 Parameter 0.05 100 100 0.02 100
Knowledge Function of Stakeholder i Knowledge Function of Stakeholder j

t D) C®) D+C SKi(D,C) TKRi KGPi t D(t) C(ty D+C  SKjD.C) TKRj KGPj
- - - - 1 100 99 - - - 1 100 99
1 2 - 2 1 96 105 1 - - - 1 100 99
2 4 - 4 1 92 111 2 - - - 1 100 99
3 6 - 6 1 89 118 3 - - - 1 100 99
4 8 - 8 1 85 125 4 - - - 1 100 99
5 10 - 10 2 82 133 5 - - - 1 100 99
6 12 - 12 2 79 141 6 - - - 1 100 99
7 14 - 14 2 76 149 7 - - - 1 100 99
8 16 - 16 2 73 158 8 - - - 1 100 99
9 18 - 18 2 70 167 9 - - - 1 100 99
10 20 - 20 3 67 177 10 - - - 1 100 99
11 22 - 22 3 64 188 11 - - - 1 100 99
12 24 - 24 3 62 199 12 - - - 1 100 99
13 26 - 26 4 59 210 13 - - - 1 100 99
14 28 - 28 4 57 223 14 - - - 1 100 99
15 30 - 30 4 55 235 15 - - - 1 100 99
16 32 - 32 5 53 249 16 - - - 1 100 99
17 34 - 34 5 51 263 17 - - - 1 100 99
18 36 - 36 6 49 278 18 - - - 1 100 99
19 38 - 38 6 47 293 19 - - - 1 100 99
20 40 - 40 7 45 309 20 - - - 1 100 99
21 42 - 42 8 43 326 21 - - - 1 100 99
22 44 - 44 8 41 343 22 - - - 1 100 99
23 46 - 46 9 40 361 23 - - - 1 100 99
24 48 - 48 10 38 380 24 - - - 1 100 99
25 50 - 50 11 37 399 25 - - - 1 100 99
26 52 - 52 12 35 419 26 - - - 1 100 929
27 54 - 54 13 34 440 27 - - - 1 100 99
28 56 - 56 14 33 461 28 - - - 1 100 99
29 58 - 58 15 31 482 29 - - - 1 100 99
30 60 - 60 17 30 504 30 - - - 1 100 99
31 62 - 62 18 29 526 31 - - - 1 100 99
32 64 - 64 20 28 548 32 - - - 1 100 99
33 66 - 66 21 27 570 33 - - - 1 100 99
34 68 - 68 23 26 592 34 - - - 1 100 99
35 70 - 70 25 25 613 35 - - - 1 100 99
36 72 - 72 27 24 635 36 - - - 1 100 99
37 74 - 74 29 23 656 37 - - - 1 100 99
38 76 - 76 31 22 676 38 - - - 1 100 99
39 78 - 78 33 21 695 39 - - - 1 100 99
40 80 - 80 35 20 713 40 - - - 1 100 99
41 82 - 82 38 19 730 41 - - - 1 100 99
42 84 - 84 40 19 746 42 - - - 1 100 99
43 86 - 86 42 18 760 43 - - - 1 100 99
44 88 - 88 45 17 772 44 - - - 1 100 99
45 90 - 90 47 17 783 45 - - - 1 100 99
46 92 - 92 50 16 792 46 - - - 1 100 99
47 94 - 94 52 15 799 47 - - - 1 100 99
48 96 - 96 55 15 804 48 - - - 1 100 99
49 98 - 98 57 14 807 49 - - - 1 100 99
50 99 1 100 60 14 809 50 1 1 2 1 96 105
51 100 2 102 62 13 808 51 2 2 4 1 92 111
52 101 3 104 64 12 805 52 3 3 6 1 89 118
53 102 4 106 67 12 801 53 4 4 8 1 85 125
54 103 5 108 69 12 794 54 5 5 10 2 82 133
55 104 6 110 71 11 787 55 6 6 12 2 79 141
56 105 7 112 73 11 777 56 7 7 14 2 76 149
57 106 8 114 75 10 766 57 8 8 16 2 73 158
58 107 9 116 77 10 754 58 9 9 18 2 70 167
59 108 10 118 78 9 741 59 10 10 20 3 67 177
60 109 11 120 80 9 727 60 11 11 22 3 64 188
61 110 12 122 82 9 712 61 12 12 24 3 62 199
62 111 13 124 83 8 696 62 13 13 26 4 59 210
63 112 14 126 84 8 680 63 14 14 28 4 57 223
64 113 15 128 86 8 663 64 15 15 30 4 55 235
65 114 16 130 87 7 646 65 16 16 32 5 53 249
66 115 17 132 88 7 628 66 17 17 34 5 51 263
67 116 18 134 89 7 610 67 18 18 36 6 49 278
68 117 19 136 90 7 593 68 19 19 38 6 47 293
69 118 20 138 91 6 575 69 20 20 40 7 45 309
70 119 21 140 92 6 557 70 21 21 42 8 43 326
71 120 22 142 92 6 540 71 22 22 44 8 41 343
72 121 23 144 93 6 522 72 23 23 46 9 40 361
73 122 24 146 94 5 505 73 24 24 48 10 38 380
74 123 25 148 94 5 488 74 25 25 50 11 37 399
75 124 26 150 95 5 472 75 26 26 52 12 35 419
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Appendix 1. (e %) Ff#f
Knowledge Function of Stakeholder i Knowledge Function of Stakeholder j
t D(t) C(t) D+C SKi(D,C) TKRi KGPi t D(t) C(t) D+C  SKj(D,C) TKRj KGPj
76 125 27 152 95 5 456 76 27 27 54 13 34 440
77 126 28 154 96 5 440 77 28 28 56 14 33 461
78 127 29 156 96 4 424 78 29 29 58 15 31 482
79 128 30 158 96 4 409 79 30 30 60 17 30 504
80 129 31 160 97 4 394 80 31 31 62 18 29 526
81 130 32 162 97 4 380 81 32 32 64 20 28 548
82 131 33 164 97 4 366 82 33 33 66 21 27 570
83 132 34 166 98 4 353 83 34 34 68 23 26 592
84 133 35 168 98 3 340 84 35 35 70 25 25 613
85 134 36 170 98 3 327 85 36 36 72 27 24 635
86 135 37 172 98 3 315 86 37 37 74 29 23 656
87 136 38 174 98 3 303 87 38 38 76 31 22 676
88 137 39 176 99 3 292 88 39 39 78 33 21 695
89 138 40 178 99 3 281 89 40 40 80 35 20 713
920 139 41 180 99 3 270 90 41 41 82 38 19 730
91 140 42 182 99 3 260 91 42 42 84 40 19 746
92 141 43 184 99 3 250 92 43 43 86 42 18 760
93 142 44 186 99 2 240 93 44 44 88 45 17 772
94 143 45 188 99 2 231 94 45 45 90 47 17 783
95 144 46 190 99 2 222 95 46 46 92 50 16 792
96 145 47 192 99 2 213 96 47 47 94 52 15 799
97 146 48 194 99 2 205 97 48 48 96 55 15 804
98 147 49 196 99 2 197 98 49 49 98 57 14 807
99 148 50 198 100 2 190 99 50 50 100 60 14 809
100 149 51 200 100 2 182 100 51 51 102 62 13 808
101 150 52 202 100 2 175 101 52 52 104 64 12 805
102 151 53 204 100 2 168 102 53 53 106 67 12 801
103 152 54 206 100 2 162 103 54 54 108 69 12 794
104 153 55 208 100 2 156 104 55 55 110 71 11 787
105 154 56 210 100 1 150 105 56 56 112 73 11 777
106 155 57 212 100 1 144 106 57 57 114 75 10 766
107 156 58 214 100 1 138 107 58 58 116 77 10 754
108 157 59 216 100 1 133 108 59 59 118 78 9 741
109 158 60 218 100 1 128 109 60 60 120 80 9 727
110 159 61 220 100 1 123 110 61 61 122 82 9 712
111 160 62 222 100 1 118 111 62 62 124 83 8 696
112 161 63 224 100 1 113 112 63 63 126 84 8 680
113 162 64 226 100 1 109 113 64 64 128 86 8 663
114 163 65 228 100 1 105 114 65 65 130 87 7 646
115 164 66 230 100 1 100 115 66 66 132 88 7 628
116 165 67 232 100 1 96 116 67 67 134 89 7 610
117 166 68 234 100 1 93 117 68 68 136 90 7 593
118 167 69 236 100 1 89 118 69 69 138 91 6 575
119 168 70 238 100 1 86 119 70 70 140 92 6 557
120 169 71 240 100 1 82 120 71 71 142 92 6 540
121 170 72 242 100 1 79 121 72 72 144 93 6 522
122 171 73 244 100 1 76 122 73 73 146 94 5 505
123 172 74 246 100 1 73 123 74 74 148 94 5 488
124 173 75 248 100 1 70 124 75 75 150 95 5 472
125 174 76 250 100 1 67 125 76 76 152 95 5 456
126 175 77 252 100 1 65 126 77 77 154 96 5 440
127 176 78 254 100 1 62 127 78 78 156 96 4 424
128 177 79 256 100 1 60 128 79 79 158 96 4 409
129 178 80 258 100 1 57 129 80 80 160 97 4 394
130 179 81 260 100 1 55 130 81 81 162 97 4 380
131 180 82 262 100 1 53 131 82 82 164 97 4 366
132 181 83 264 100 1 51 132 83 83 166 98 4 353
133 182 84 266 100 0 49 133 84 84 168 98 3 340
134 183 85 268 100 0 47 134 85 85 170 98 3 327
135 184 86 270 100 0 45 135 86 86 172 98 3 315
136 185 87 272 100 0 43 136 87 87 174 98 3 303
137 186 88 274 100 0 42 137 88 88 176 99 3 292
138 187 89 276 100 0 40 138 89 89 178 99 3 281
139 188 90 278 100 0 38 139 90 90 180 99 3 270
140 189 91 280 100 0 37 140 91 91 182 99 3 260
141 190 92 282 100 0 36 141 92 92 184 99 3 250
142 191 93 284 100 0 34 142 93 93 186 99 2 240
143 192 94 286 100 0 33 143 94 94 188 99 2 231
144 193 95 288 100 0 32 144 95 95 190 99 2 222
145 194 96 290 100 0 30 145 926 926 192 99 2 213
146 195 97 292 100 0 29 146 97 97 194 99 2 205
147 196 98 294 100 0 28 147 98 98 196 99 2 197
148 197 99 296 100 0 27 148 99 99 198 100 2 190
149 198 100 298 100 0 26 149 100 100 200 100 2 182
150 199 101 300 100 0 25 150 101 101 202 100 2 175
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Appendix 2. FIREEIER T 2 ¥ v )V OEAES]

KCP
t NP=0 NP=0.1 NP=0.2 NP=0.3 NP=0.4 NP=0.5 NP=0.6 NP=0.7 NP=0.8 NP=0.9 NP=1.0
1 1.0E+00 2.5E+00 8.1E+00 3.7E+01 2.9E+02 5.2E+03 4.2E+05 7.1E+08 2.3E+15 1.4E+35 -
2 1.0E+00 2.5E+00 8.2E+00 3.8E+01 3.0E+02 5.5E+03 4.6E+05 8.1E+08 3.0E+15 2.4E+35 -
3 1.0E+00 2.5E+00 8.3E+00 3.9E+01 3.1E+02 5.8E+03 5.1E+05 9.3E+08 3.7E+15 4.1E+35 -
4 1.0E+00 2.6E+00 8.4E+00 4.0E+01 3.2E+02 6.2E+03 5.5E+05 1.1E+09 4.7E+15 6.9E+35 -
5 1.0E+00 2.6E+00 8.6E+00 4.1E+01 3.3E+02 6.6E+03 6.0E+05 1.2E+09 6.0E+15 1.2E+36 -
6 1.0E+00 2.6E+00 8.7E+00 4.2E+01 3.5E+02 7.0E+03 6.6E+05 1.4E+09 7.5E+15 2.0E+36 -
7 1.0E+00 2.6E+00 8.8E+00 4.3E+01 3.6E+02 7.4E+03 7.2E+05 1.6E+09 9.5E+15 3.3E+36 -
8 1.0E+00 2.6E+00 8.9E+00 4.4E+01 3.8E+02 7.8E+03 7.8E+05 1.8E+09 1.2E+16 5.6E+36 -
9 1.0E+00 2.6E+00 9.1E+00 4.5E+01 3.9E+02 8.3E+03 8.5E+05 2.1E+09 1.5E+16 9.5E+36 -
10 1.0E+00 2.7E+00 9.2E+00 4.6E+01 4.1E+02 8.8E+03 9.3E+05 2.4E+09 1.9E+16 1.6E+37 -
11 1.0E+00 2.7E+00 9.3E+00 4.7E+01 4.2E+02 9.3E+03 1.0E+06 2.7E+09 2.4E+16 2.7E+37 -
12 1.0E+00 2.7E+00 9.5E+00 4.8E+01 4.4E+02 9.8E+03 1.1E+06 3.1E+09 3.0E+16 4.4E+37 -
13 1.0E+00 2.7E+00 9.6E+00 5.0E+01 4.5E+02 1.0E+04 1.2E+06 3.6E+09 3.8E+16 7.4E+37 -
14 1.0E+00 2.7E+00 9.7E+00 5.1E+01 4.7E+02 1.1E+04 1.3E+06 4.1E+09 4.7E+16 1.2E+38 -
15 1.OE+00 2.8E+00 9.9E+00 5.2E+01 4.9E+02 1.2E+04 1.4E+06 4.7E+09 5.9E+16 2.0E+38 -
16 1.0E+00 2.8E+00 1.0E+01 5.3E+01 5.1E+02 1.2E+04 1.5E+06 5.3E+09 74E+16 3.3E+38 -
17 1.0E+00 2.8E+00 1.0E+01 5.5E+01 5.3E+02 1.3E+04 1.7E+06 6.0E+09 9.2E+16 5.5E+38 -
18 1.0E+00 2.8E+00 1.0E+01 5.6E+01 5.5E+02 1.4E+04 1.8E+06 ©0.8E+09 1.LIE+17 9.0E+38 -
19 1.0E+00 2.8E+00 1.0E+01 5.7E+01 5.7E+02 1.5E+04 2.0E+06 7.8E+09 1.4E+17 1.5E+39 -
20 1.0E+00 2.8E+00 1.1E+01 5.9E+01 5.9E+02 1.5E+04 2.1E+06 8.8E+09 1.8E+17 2.4E+39 -
21 1.0E+00 2.9E+00 1.1E+01 6.0E+01 6.1E+02 1.6E+04 2.3E+06 9.9E+09 2.2E+17 3.8E+39 -
22 1.0E+00 2.9E+00 1.1E+01 6.1E+01 6.3E+02 1.7E+04 2.5E+06 1.1E+10 2.7E+17 6.1E+39 -
23 1.0E+00 2.9E+00 1.1E+01 6.3E+01 6.5E+02 1.8E+04 2.7E+06 1.3E+10 3.3E+17 9.6E+39 -
24 1.0E+00 2.9E+00 1.1E+01 6.4E+01 6.7E+02 1.9E+04 2.9E+06 1.4E+10 4.0E+17 1.5E+40 -
25 1.0E+00 2.9E+00 1.1E+01 6.5E+01 7.0E+02 2.0E+04 3.1E+06 1.6E+10 4.9E+17 2.4E+40 -
26 1.0E+00 2.9E+00 1.1E+01 6. 7E+01 7.2E+02 2.1E+04 3.4E+06 1.8E+10 5.9E+17 3.7E+40 -
27 1.0E+00 2.9E+00 1.2E+01 6.8E+01 7.4E+02 2.2E+04 3.6E+06 2.0E+10 7.2E+17 5.6E+40 -
28 1.0E+00 3.0E+00 1.2E+01 6.9E+01 7.7E+02 2.3E+04 3.9E+06 2.2E+10 8.7E+17 8.6E+40 -
29 1.0E+00 3.0E+00 1.2E+01 7.1E+01 7.9E+02 2.4E+04 4.2E+06 2.5E+10 1.0E+18 1.3E+41 -
30 1.0E+00 3.0E+00 1.2E+01 7.2E+01 8. 1E+02 2.5E+04 4.5E+06 2.7E+10 1.2E+18 1.9E+41 -
31 1.0E+00 3.0E+00 1.2E+01 74E+01 8.4E+02 2.6E+04 4.7E+06 3.0E+10 1.5E+18 2.8E+41 -
32 1.0E+00 3.0E+00 1.2E+01 7.5E+01 8.6E+02 2.7E+04 5.1E+06 3.3E+10 1.7E+18 4.1E+41 -
33 1.0E+00 3.0E+00 1.2E+01 7.6E+01 8.8E+02 2.8E+04 5.4E+06 3.7E+10 2.0E+18 5.8E+41 -
34 1.0E+00 3.0E+00 1.2E+01 7.7E+01 9.1E+02 2.9E+04 5.7E+06 4.0E+10 2.4E+18 8.1E+41 -
35 1.0E+00 3.1E+00 1.3E+01 7.9E+01 9.3E+02 3.0E+04 6.0E+06 4.4E+10 2.7E+18 1.1E+42 -
36 1.0E+00 3.1E+00 1.3E+01 8.0E+01 9.5E+02 3.1E+04 6.3E+06 4.7E+10 3.1E+18 1.5E+42 -
37 1.0E+00 3.1E+00 1.3E+01 8.1E+01 9.7E+02 3.2E+04 6.6E+06 5.1E+10 3.5E+18 2.0E+42 -
38 1.0E+00 3.1E+00 1.3E+01 8.2E+01 9.9E+02 3.3E+04 6.9E+06 5.4E+10 4.0E+18 2.7E+42 -
39 1.0E+00 3.1E+00 1.3E+01 8.3E+01 1.0E+03 3.4E+04 7.2E+06 5.8E+10 4.5E+18 3.5E+42 -
40 1.0E+00 3.1E+00 1.3E+01 8.4E+01 1.0E+03 3.5E+04 7.5E+06 6.2E+10 5.0E+18 4.4E+42 -
41 1.0E+00 3.1E+00 1.3E+01 8.5E+01 1.0E+03 3.6E+04 7.8E+06 6.5E+10 5.5E+18 5.4E+42 -
42 1.0E+00 3.1E+00 1.3E+01 8.5E+01 1.1E+03 3.7E+04 8.0E+06 6.9E+10 5.9E+18 6.5E+42 -
43 1.0E+00 3.1E+00 1.3E+01 8.6E+01 1.1E+03 3.8E+04 8.3E+06 7.2E+10 6.4E+18 7.7E+42 -
44 1.0E+00 3.1E+00 1.3E+01 8.7E+01 1.1E+03 3.8E+04 8.5E+06 7.4E+10 6.8E+18 8.9E+42 -
45 1.0E+00 3.1E+00 1.3E+01 8.7E+01 1.1E+03 3.9E+04 8.6E+06 7.7E+10 7.2E+18 1.0E+43 -
46 1.0E+00 3.1E+00 1.3E+01 8.8E+01 1.1E+03 3.9E+04 8.8E+06 7.9E+10 7.6E+18 1.1E+43 -
47 1.0E+00 3.2E+00 1.3E+01 8.8E+01 1.1E+03 4.0E+04 8.9E+06 8.1E+10 7.8E+18 1.2E+43 -
48 1.0E+00 3.2E+00 1.3E+01 8.8E+01 1.1E+03 4.0E+04 9.0E+06 8.2E+10 8.0E+18 1.3E+43 -
49 1.0E+00 3.2E+00 1.3E+01 8.8E+01 1.1E+03 4.0E+04 9.0E+06 8.3E+10 8.2E+18 1.3E+43 -
50 9.9E-01 3.1E+00 1.4E+01 9.0E+01 1.1E+03 4.2E+04 9.8E+06 9.4E+10 1.0E+19 2.3E+43 -
51 9.8E-01 3.1E+00 1.4E+01 9.1E+01 1.2E+03 4.4E+04 1.1E+07 1.1E+11 1.3E+19 3.8E+43 -
52 9.7E-01 3.1E+00 1.4E+01 9.3E+01 1.2E+03 4.6E+04 1.1E+07 1.2E+11 1.6E+19 6.2E+43 -
53 9.6E-01 3.1E+00 1.4E+01 9.4E+01 1.2E+03 4.8E+04 1.2E+07 1.4E+11 1.9E+19 9.9E+43 -
54 9.6E-01 3.1E+00 1.4E+01 9.5E+01 1.3E+03 5.0E+04 1.3E+07 1.5E+11 2.4E+19 1.5E+44 -
55 9.5E-01 3.1E+00 1.4E+01 9.6E+01 1.3E+03 5.2E+04 1.4E+07 1.7E+11 2.9E+19 2.4E+44 -
56 9.4E-01 3.1E+00 1.4E+01 9.8E+01 1.3E+03 5.5E+04 1.5E+07 1.9E+11 3.4E+19 3.6E+44 -
57 9.3E-01 3.1E+00 1.4E+01 9.9E+01 1.4E+03 5.7E+04 1.6E+07 2.0E+11 4.0E+19 5.3E+44 -
58 9.3E-01 3.1E+00 1.4E+01 1.0E+02 1.4E+03 5.9E+04 1.7E+07 2.2E+11 4.7E+19 7.6E+44 -
59 9.2E-01 3.1E+00 1.4E+01 1.0E+02 1.4E+03 6.1E+04 1.8E+07 24E+11 5.5E+19 1.1E+45 -
60 9.2E-01 3.1E+00 1.4E+01 1.0E+02 1.5E+03 6.3E+04 1.8E+07 2.6E+11 6.4E+19 1.5E+45 -
61 9.1E-01 3.1E+00 1.4E+01 1.0E+02 1.5E+03 6.4E+04 1.9E+07 2.9E+11 7.3E+19 2.1E+45 -
62 9.1E-01 3.1E+00 1.4E+01 1.0E+02 1.5E+03 6.6E+04 2.0E+07 3.1E+11 8.3E+19 2.8E+45 -
63 9.0E-01 3.0E+00 1.4E+01 1.0E+02 1.5E+03 6.8E+04 2.1E+07 33E+11 9.4E+19 3.7E+45 -
64 9.0E-01 3.0E+00 1.4E+01 1.1E+02 1.6E+03 7.0E+04 2.2E+07 3.5E+11 1.1E+20 4.9E+45 -
65 8.9E-01 3.0E+00 1.4E+01 1.1E+02 1.6E+03 72E+04 2.3E+07 3.7E+11 1.2E+20 6.4E+45 -
66 8.9E-01 3.0E+00 1.4E+01 1.1E+02 1.6E+03 7.3E+04 2.4E+07 4.0E+11 1.3E+20 8.1E+45 -
67 8.8E-01 3.0E+00 1.4E+01 1.1E+02 1.6E+03 7.5E+04 2.5E+07 4.2E+11 1.5E+20 1.0E+46 -
68 8.8E-01 3.0E+00 1.4E+01 1.1E+02 1.6E+03 7.6E+04 2.5E+07 4.4E+11 1.6E+20 1.3E+46 -
69 8.7E-01 3.0E+00 1.4E+01 1.1E+02 1.7E+03 7.8E+04 2.6E+07 4.7E+11 1.7E+20 1.5E+46 -
70 8.7E-01 3.0E+00 1.4E+01 1.1E+02 1.7E+03 7.9E+04 2.7E+07 4.9E+11 1.9E+20 1.9E+46 -
71 8.7E-01 3.0E+00 1.4E+01 1.1E+02 1.7E+03 8.0E+04 2.8E+07 5.1E+11 2.0E+20 2.2E+46 -
72 8.6E-01 3.0E+00 1.4E+01 1.1E+02 1.7E+03 8.1E+04 2.8E+07 5.3E+11 2.2E+20 2.6E+46 -
73 8.6E-01 3.0E+00 1.4E+01 1.1E+02 1.7E+03 8.2E+04 2.9E+07 S5.5E+11 2.3E+20 3.1E+46 -
74 8.6E-01 3.0E+00 1.4E+01 1.1E+02 1.7E+03 8.3E+04 2.9E+07 S.7E+11 2.5E+20 3.5E+46 -
75 8.5E-01 3.0E+00 1.4E+01 1.1E+02 1.7E+03 8.4E+04 3.0E+07 5.8E+11 2.6E+20 4.0E+46 -
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Appendix 2. (#t%) HIF#EIEAR T ¥ 2 ¥ IV OHE B

102 7.9E-01 2.7E+00
103 7.9E-01 2.6E+00
104 7.9E-01 2.6E+00
105 7.9E-01 2.6E+00
106 7.9E-01 2.6E+00
107 7.9E-01 2.6E+00
108 7.9E-01 2.5E+00
109 7.8E-01 2.5E+00
110 7.8E-01 2.5E+00
111 7.8E-01 2.5E+00
112 7.8E-01 2.5E+00

2E+01 8.8E+01
2E+01  8.6E+01
2E+01  8.4E+01
2E+01 8.2E+01
TE+O1 8.0E+01

3E+03  5.4E+04
2E+03  5.1E+04
2E+03  4.8E+04
.1E+03  4.6E+04
1E+03  4.3E+04
.1E+01  7.8E+01 .OE+03 4.1E+04
.1E+01  7.6E+01 .OE+03 3.9E+04
\1E+01  7.4E+01 9.6E+02 3.6E+04
.1E+01  7.2E+01 9.2E+02 3.4E+04
.1E+01  7.0E+01 8.9E+02 3.2E+04
OFE+01 6.8E+01 K8.5SE+02 3.0F+04
113 7.8E-01 2.4E+00 .OE+01 6.6E+01 &.1E+02 2.8E+04
114 7.8E-01  2.4E+00 .OE+01 6.4E+01 7.7E+02 2.6E+04
115 7.8E-01 2.4E+00 9.9E+00 6.2E+01 7.4E+02 2.5E+04
116 7.8E-01 2.4E+00 9.7E+00 6.0E+01 7.0E+02 2.3E+04
117 7.7E-01  2.3E+00 9.5E+00 5.8E+01 6.7E+02 2.1E+04
118 7.7E-01  2.3E+00 9.3E+00 5.6E+01 6.4E+02 2.0E+04
119 7.7E-01 2.3E+00 9.1E+00 5.5E+01 6.1E+02 1.8E+04
120 7.7E-01 2.3E+00 9.0E+00 53E+01 5.8E+02 1.7E+04
121 7.7E-01 2.3E+00 8.8E+00 S5.1E+01 5.5E+02 1.6E+04
122 7.7E-01 2.2E+00 8.6E+00 S5.0E+01 S5.3E+02 1.5E+04
123 7.7E-01 2.2E+00 8.4E+00 4.8E+01 5.0E+02 1.4E+04
124 7.7E-01  22E+00 8.3E+00 4.6E+01 4. 7E+02 1.3E+04
125 7.7E-01 2.2E+00 8.1E+00 4.5E+01 4.5E+02 1.2E+04
126 7.7E-01 2.2E+00 8.0E+00 4.3E+01 4.3E+02 1.1E+04
127 7.7E-01  2.1E+00 7.8E+00 4.2E+01 4.1E+02 1.0E+04

6E+07 2.2E+11 5.3E+19 1.2E+45 -
SE+07  2.0E+11 4.3E+19 7.6E+44 -
4E+07 1.8E+11 3.5E+19 4.9E+44 -
3E+07 1.6E+11 2.9E+19 3.1E+44 -
2E+07 1.4E+11 2.3E+19 1.9E+44 -
LE+07 1.2E+11 1.9E+19 1.1E+44 -
7E+06 1.1E+11 1.5E+19 6.8E+43 -
9E+06 9.2E+10 1.2E+19 4.0E+43 -
IE+06 7.9E+10 9.1E+18 2.3E+43 -
3E+06 6.8E+10 7.1E+18 1.3E+43 -
7E+06 SO9FE+10 S5.5E+18 7.4F+42 -
OE+06 5.1E+10 4.2E+18 4.1E+42 -
SE+06 43E+10 3.2E+18 23E+42 -
9E+06 3.7E+10 2.5E+18 1.2E+42 -
4E+06 3.1E+10 1.9E+18 6.6E+41 -
OE+06 2.7E+10 1.4E+18 3.5E+41 -
6E+06 2.3E+10 1.1E+18 1.9E+41 -
2E+06 1.9E+10 8.0E+17 9.9E+40 -
9E+06 1.6E+10 6.0E+17 5.2E+40 -
6E+06 1.4E+10 4.5E+17 2.7E+40 -
3E+06 1.1E+10 3.3E+17 1.4E+40 -
1E+06 9.6E+09 2.5E+17 7.1E+39 -
8E+06 8.1E+09 1.8E+17 3.6E+39 -
6E+06 6.8E+09 1.4E+17 1.8E+39 -
SE+06  5.7E+09 1.0E+17 9.4E+38 -
3E+06 4.8E+09 7.4E+16 4.7E+38 -

KCP
t NP=0 NP=0.1 NP=0.2 NP=0.3 NP=0.4 NP=0.5 NP=0.6 NP=0.7 NP=0.8 NP=0.9 NP=1.0

76 8.5E-01 3.0E+00 1.4E+01 1.1E+02 1.7E+03 8.5E+04 3.0E+07 6.0E+11 2.7E+20 4.4E+46 -
77 8.5E-01 3.0E+00 1.4E+01 1.1E+02 1.8E+03 8.6E+04 3.1E+07 6.1E+11 2.9E+20 4.9E+46 -
78 8.4E-01 3.0E+00 1.4E+O01 1.1E+02 1.8E+03 8.6E+04 3.1E+07 6.2E+11 3.0E+20 5.3E+46 -
79 8.4E-01 2.9E+00 1.4E+01 1.1E+02 1.8E+03 8.7E+04 3.1E+07 6.3E+11 3.0E+20 5.6E+46 -
80 84E-01 29E+00 1.4E+01 1.LIE+02 1.8E+03 8.7E+04 32E+07 64E+11 3.1E+20 5.9E+46 -
81 8.4E-01 2.9E+00 1.4E+01 1.1E+02 1.8E+03 8.7E+04 3.2E+07 6.4E+11 3.1E+20 6.1E+46 -
82 8.3E-01 2.9E+00 1.4E+01 1.1E+02 1.8E+03 &.7E+04 3.2E+07 ©6.5E+11 3.2E+20 6.2E+46 -
83 8.3E-01 2.9E+00 1.4E+01 1.TE+02 1.8E+03 8.7E+04 3.2E+07 64E+11 3.2E+20 6.2E+46 -
84 8.3E-01 2.9E+00 1.4E+O01 1.1E+02 1.7E+03 8.6E+04 3.1E+07 64E+11 3.1E+20 6.1E+46 -
85 8.3E-01 2.9E+00 1.4E+01 1.1E+02 1.7E+03 &.6E+04 3.1E+07 6.3E+11 3.1E+20 5.9E+46 -
86 8.2E-01 2.9E+00 1.4E+01 1.1E+02 1.7E+03 8.5E+04 3.1E+07 6.2E+11 3.0E+20 5.6E+46 -
87 8.2E-01 2.9E+00 1.4E+01 1.1E+02 1.7E+03 8.4E+04 3.0E+07 6.1E+11 2.9E+20 5.2E+46 -
88 8.2E-01 2.9E+00 1.4E+01 1.1E+02 1.7E+03 8.3E+04 3.0E+07 5.9E+11 2.8E+20 4.7E+46 -
89 82E-01 2.9E+00 1.4E+01 1.1E+02 1.7E+03 8.2E+04 29E+07 S5.7E+11 2.6E+20 4.2E+46 -
90 8.1E-01 2.8E+00 1.4E+01 1.1E+02 1.7E+03 8.0E+04 2.8E+07 5.5E+11 2.5E+20 3.6E+46 -
91 8.1E-01 2.8E+00 1.4E+01 1.0E+02 1.6E+03 7.9E+04 2.8E+07 5.3E+11 23E+20 3.1E+46 -
92 8.1E-01 2.8E+00 1.4E+01 1.0E+02 1.6E+03 7.7E+04 2.7E+07 S5.0E+11 2.1E+20 2.6E+46 -
93 8.1E-01 2.8E+00 1.3E+01 1.0E+02 1.6E+03 7.5E+04 2.6E+07 4.8E+11 1.9E+20 2.1E+46 -
94 8.1E-01 2.8E+00 1.3E+01 1.0E+02 1.5E+03 73E+04 2.5E+07 4.5E+11 1.7E+20 1.7E+46 -
95 8.1E-01 2.8E+00 1.3E+01 1.0E+02 1.5E+03 7.1E+04 2.4E+07 4.2E+11 1.5E+20 1.3E+46 -
96 8.0E-01 2.8E+00 1.3E+01 9.8E+01 1.5E+03 6.9E+04 23E+07 3.9E+11 1.4E+20 9.8E+45 -
97 8.0E-01 2.7E+00 1.3E+01 9.7E+0l1 1.4E+03 6.6E+04 2.2E+07 3.6E+11 I.2E+20 7.3E+45 -
98 8.0E-01 2.7E+00 1.3E+01 9.5E+O01 1.4E+03 6.4E+04 2.0E+07 3.3E+11 1.0E+20 5.3E+45 -
99 8.0E-01 2.7E+00 1.3E+01 9.3E+0l 1.4E+03 6.1E+04 1.9E+07 3.0E+11 8.8E+19 3. 7E+45 -
100 8.0E-01 2.7E+00 1.2E+01 9.1E+01 1.3E+03 5.9E+04 BE+07 2.7E+11 7.5E+19 2.6E+45 -
101 8.0E-01 2.7E+00 1.2E+01 9.0E+0l1 1.3E+03 5.6E+04 7E+07 2.5E+11 6.3E+19 1.8E+45 -

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1

1

1

1

1

144 7.5E-01
145 7.5E-01
146 7.5E-01
147 7.5E-01
148 7.5E-01
149 7.5E-01
150 7.5E-01

.8E+00 S5.5E+00 2.3E+01
.B8E+00 5.4E+00 2.3E+01
KE+00 5.3E+00 2.2E+01
BE+00 S5.2E+00 2.1E+01
7E+00 5.1E+00 2.0E+01
. 7E4+00 5.0E+00 2.0E+01
7E+00 4.9E+00 1.9E+01

7E+02 2.6E+03
B6E+02 2.4E+03

8E+05 2.1E+08 3.6E+14 3.0E+33 -
6E+05 1.8E+08 2.6E+14 1.5E+33 -
S5E+02 2.2E+03 4E+05 1.5E+08 1.9E+14 7.2E+32 -
AE+02 2.1E+03 2E+05 1.2E+08 1.4E+14 3.5E+32 -
3E+02  1.9E+03 1.1E+05 1.0E+08 1.0E+14 |.7E+32 -
3E+02 1.8E+03 9.7E+04 8.3E+07 7.3E+13 8.4E+31 -
2E+02 1.6E+03 8.6E+04 6.9E+07 5.3E+13 4.1E+31 -

So = NN NWWLRA RN G N0 s = 2 NN WS R RD NS NI

128 7.6E-01 2.1E+00 7.6E+00 4.1E+01 3.9E+02 9.3E+03 2E+06  4.0E+09 S5.5E+16 2.4E+38 -
129 7.6E-01 2.1E+00 7.5E+00 3.9E+01 3.7E+02 8.6E+03 OE+06 3.3E+09 4.0E+16 1.2E+38 -
130 7.6E-01 2.1E+00 7.3E+00 3.8E+01 3.5E+02 8.0E+03 3E+05 2.8E+09 29E+16 6.0E+37 -
131 7.6E-01 2.1E+00 7.2E+00 3.7E+01 3.3E+02 7.4E+03 2E+05 23E+09 22E+16 3.0E+37 -
132 7.6E-01 2.0E+00 7.0E+00 3.5E+01 3.1E+02 6.8E+03 3E+05 1.9E+09 1.6E+16 1.5E+37 -
133 7.6E-01 2.0E+00 6.9E+00 3.4E+01 3.0E+02 6.3E+03 S5E+05 1.6E+09 1.2E+16 7.3E+36 -
134 7.6E-01 2.0E+00 6.8E+00 3.3E+01 2.8E+02 5.8E+03 8E+05 1.3E+09 8.5E+15 3.6E+36 -
135 7.6E-01 2.0E+00 6.6E+00 3.2E+01 2.7E+02 5.4E+03 IE+05 1.1E+09 6.2E+15 1.8E+36 -
136 7.6E-01 2.0E+00 6.5E+00 3.1E+01 2.5E+02 5.0E+03 6E+05 9.3E+08 4.5E+15 8.9E+35 -
137 7.6E-01 1.9E+00 6.4E+00 3.0E+01 24E+02 4.6E+03 1E+05 7.7E+08 3.3E+15 4.4E+35 -
138 7.6E-01 1.9E+00 6.2E+00 2.9E+01 23E+02 4.2E+03 6E+05 6.4E+08 24E+15 2.2E+35 -
139 7.6E-01 1.9E+00 6.1E+00 2.8E+01 2.2E+02 3.9E+03 2E+05 5.3E+08 1.8E+15 1.1E+35 -
140 7.5E-01 1.9E+00 6.0E+00 2.7E+01 2.0E+02 3.6E+03 8E+05 4.4E+08 1.3E+15 52E+34 -
141 7.5E-01 1.9E+00 5.9E+00 2.6E+01 1.9E+02 3.3E+03 SE+05 3.7E+08 9.3E+14 2.6E+34 -
142 7.5E-01 1.8E+00 5.7E+00 2.5E+01 BE+02 3.1E+03 2E+05 3.1E+08 6.8E+14 1.3E+34 -
143 7.5E-01 1.8E+00 5.6E+00 2.4E+01 7E+02  2.8E+03 OE+05 2.5E+08 5.0E+14 6.2E+33 -

1

1

1.

1

1

1

1

—_ o
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Appendix 3.

HIAIERT ¥ Yy VOB 75 7

18447

1E445

1843
1E41

18437
18435

16433
1E+31
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1E+27 1
18425 1

16421 1
1E419 1
16417
1E+15

1E413 1
1E+11 -

16409 |

10000000
100000

g

e— P09

———NP=0.1
—NF=0.2
—NP=03
===NP=0.4
= NP=05
=——NP=056
e NP=0.7
=———NP=0.8

1000 1

10 mﬁ
01
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1113
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141
145
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ABSTRACT. Agricultural and rural development is a indispensable components to achieve MDGs. Agricultural and life
sciences including environmental studies are expected to contribute to this development. However, development researches
have been carried out mainly among economics, political sciences and sociology and therefore development policies and
strategies are formulated by specialists with such backgrounds. Without agricultural scientists knowing such system, it is
extremely difficult for them to apply their research findings to actual development process. Graduate School of International
Development, Nagoya University runs program of rural and regional development specialized in issue oriented problem
solving education, in parallel with other programs such as economics, sociology and education within the school. Students
with BSc and MSc degree can study in this program for higher degrees. Not only this kind of social science based program
but also science based program with special input on international development literacy are expected to be enhanced for
better contribution of agricultural and life science, which is one of the strong research areas of Japan, to the real context of
development.
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TTH 5,

7077 ATIE SNOBEEHEN L L R - T,
AT - MG FE I UHOFH 2L T b (B E
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SHZAARREHANBEE. B2HL TOROAEE CTh B0 D BKEBF SN HAKAITBHMDALDERGH
NOBRTDD. LHLBHSERGBEODEEICHED 1 I7RE21IVOELBREBON TS ICGHNSAKARRICES
BHBITEEAZEZATETVD, ¥ TAMETER. SHRICHETILRNBEEORERVERFLE LOBEID BI
MRGEIRICK 2 3BEORNKBEIEOHEIE - NMITECDOOTRE LIC, SRMNRBRICLSBRRELTIE BIFELTOE
BEE. BoZEREITBICODAIREE L THEZESICLDOTH D, CNFTFICAVICSD 2 ICHB TREIBER
DNERICAFTEDLDICBBEHICL, L TFKBOBMBICKIUBRICENVBKDIKRBISEE TCE S0 L, BENGHEE
RIBHIMERBTEDEICKVUFICR SF RDBRBIEDFERE E I 5TEEMIEIKVITEEICET 5o
F-U—R I RE AKB LY HERR 4R
ABSTRACT. Lao People’s Democratic Republic is land locked country located on the center of Indochina peninsula.
Laotian people easy to obtain the fishery commodities from rivers. Fresh water fishes are Laotian’s primary animal protein
source. For the purpose of this study, information on the current status of the daily diet of the non-heated freshwater fish
cuisine. There are two types of unheated cooking, one is nonthermal processed cooking to enjoy raw texture and taste.
On the other hand, people developed cooking for preservative food. However, Marine fish is new cooking ingredient for
Laotian People who like to eat fresh water fish more than marine fish. Freshwater fish is in tune with consumer tastes.
However marine fish will be achieved the considerable market position of main protein resource through the low price.
This price is the cheapest compare to the other main animal protein source such as beef, pork, and chicken. Now a day
freshwater fish became expensive foodstuff year by year. Based on social and lifestyle changes in the 21st century, Laotian
people will create new unheated food culture.
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BENFOEEBAHICHDDOEIHEANBOENY Y —RERREELEBOXZE - —XOBRZHBEITHEEHIC. @ED
BEBREXOYYFUIRRE DT BIcH, BRERAERLBOXZERRHBICHLTA VA2 —2v FEFBLT,

P —rREERELIC. PV —FTE YUY X EZEBZ-XOMAEICHBT EEMBKESHFDF—D—
R OB ZREROIC, BRSNICF—D—FELTOR@EMEZHECTEICL > TAMLICHR. F—D—F& BHN
DOBEEDRSEEZRT 1 MBFIOERBRRE T —VFREFRBT B 28WICL > THEASNBD 2 RTEBICYVEY I TE
BENTRSNIZ, o, BLDEB Y —REZFE-—XOBEMEDILICECS BEMEOEGOERYY —REX
E-—XOHEDEE. LEBONFICE>THEEITBDCEHNHELSNIE 21, 122L. BABICIEERRODEELD
BOEBYD Y —RNBETHB—7H. CNCHITBEEMOELELBORE-—XFARBL TV, BBV —REX
B —ADNVFYIRERBCEICEL>T. BEABHRZO IOV IO MERICHD BIEEOHERZQ LSEB
ENTEBDEER 5n§o HABONNEREBZ SR T BHICDICE. TV —ROREB. ERGEORREZHET
BICHDOHEBRE ERICHNEMICHRD DL OBAMDERDNKE TH S,
F—T—RIEHUV-R TVFUINN. BXERRH TE--X KBS
ABSTRACT. Intellectual resources and needs of universities and/or research institutions regarding agricultural sciences
both in Japan and developing countries, respectively, were surveyed through internet by using a questionnaire. The data
were analyzed to show the present situation of resources in Japan and the matching between resources and needs. The
respondents were asked to select keywords related to their intellectual resources or needs. The interrelationship among
keywords which were selected on the questionnaire and factors determining the position of each keyword on a two-
dimensional map were analyzed using quantification method of the third type. A map of cognitive space of related
keywords was constructed, which have 1% axis indicating the degree of association with crop farming, and 2™ axis
separating laboratory-based activities from field-based activities. The results of matching analysis of resources and needs
indicated that a compatible combination of resource and need spread across a wide range of fields. While Japan is rich in
resources highly related to laboratory-based activities, there were not many needs for assistance in developing countries
which could be matched with these resources. The efficiency of project formulation concerning international cooperation
could be improved by applying the matching analysis of intellectual resources and needs. In order to intensify Japan’s
international intellectual contributions, development of a system to promote identification of intellectual resources and
development of their usages as well as human resources who can actually be engaged in intellectual contributions are
important.
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ABSTRACT. The purposes of international cooperation of Faculty of Agriculture, Yamagata University are to educate
Japanese students with a broad outlook on international view point and to train foreign students as graduate students
or as trainees of special course. For Japanese students, there are some lectures, e.g. presentation in English and deepen
understanding of developing countries, and some programs, e.g. visiting foreign countries as a summer school. Foreign
students or foreign trainees affect Japanese students who have little interest in international cooperation. They raise
awareness about international cooperation through exchange between foreign and Japanese students daily life. However,
we have little history about international cooperation, definite results are not clear yet. To achieve brilliant successes, these
programs should be carried out continuously.
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ABSTRACT. “A Plan for 300,000 Exchange Students” was announced as a part of the global strategy to make Japanese
competitiveness by getting excellent students from the whole world to study and live in Japan. This program is supported
by the collaboration of six Ministries of Japan government. At the same time, the globalization in the higher education
shows rapid development. However, it is thought that the international exchange activities and research collaboration of
the university used to depend on the effort of the researcher individual until now. When the globalization is unavoidable in
various fields and certain correspondence is demanded to meet the requirement, it is necessary to form the core and talented
personnel systematically in each institution for the expansion and activation of international activities. We offer students
and young scientists opportunities to promote international activities mentioned above with higher motivation. In addition,
we work on a global issue organizationally and offer students opportunities of international programs based on the research
activities for their career-up in the foreign countries.
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ABSTRACT. Zambia is a landlocked country in south central Africa. The University of Zambia, located in the capital city
Lusaka, was established in 1966. The School of Veterinary Medicine was established in 1983 to increase the availability
of veterinary service in Zambia. In response to a request from the government of Zambia, the government of Japan helped
build and equip the School of Veterinary Medicine at the Lusaka Campus beginning in 1982. In 1982, there were only
70 veterinarians in the entire country, of whom 8 were Zambian nationals. Since the first graduates left the School of
Veterinary Medicine in 1988, the number of veterinarians in the country has grown accordingly. At present, the school has
graduated about 350 Zambian veterinarians, and they are contributing greatly to improvements in animal health, public
health and livestock production in Zambia. For the 15-year history of this project, success has been built upon a number of
professional and personal exchanges between Zambia and Japan. The personal exchanges and technical cooperation of this
project are contributing to both human resource and economic development in both Zambia and Japan.
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ABSTRACT. International cooperation activities conducted by universities have been considered social contributions
rather than research and education, which are the primary functions of universities. In this study, two international
cooperation activities were conducted using the action research method, which aims to solve existing issues in the real
world, and the potential of international cooperation activities as playing roles of research, education, and capacity
building in universities was examined. A project team consisting of Nagoya University and Royal University of Agriculture
Cambodia (RUA) focused on two issues: the deficit operation of rice liquor producers in Cambodia and the education
system of RUA, which includes almost no practical training. Consequently, both issues have improved and all activities
conducted by the project team have functioned as research, education, and capacity building for students and lecturers.
Therefore, the results indicated that international cooperation activities could play these roles. Setting up a new study
area to accumulate the results of practical study and valuable experience in the field will lead to research on international
cooperation in the agricultural sector, a topic prioritized in most developing countries and engaged in by many professors.
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1 Influence of yeast varieties on taste, smell, alcohol volume and transparency of the rice liquor
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Influence of rice varieties on taste, smell, alcohol volume and transparency of the rice liquor
Influence of rice soaking on taste, smell, alcohol volume and transparency of the rice liquor
Influence of rice cooking methods on fermentation, alcohol volume

Relationship between volume of added water for secondary furmentation and alcohol volume
Appropriate temperature of furmentation for maximum amount of alcohol production

Relationship between number of furmentation and alcohol volume of the rice liquor

8 Influence of stiring after primary furmentation on taste, smell, alcohol volume
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Effect of different me sraas by boiling and steaming rice on rice spirit (Sraa sar) quality.
Optimizing water amount added in to fermentation and fermentation period for better rice

Households Sraa sar processing in Prey sloek and Cheang Tong Commune in Takeo province.

2009 4F:
2009 4F
liquor (Sraa sar) quality.
2009 4f:
20114 *  Different fermented condition in Sraa sar (Rice liquor) processing.
2011 4£ *  Selection of rice varieties for rice liquor production.
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ABSTRACT. Institute of Plant Science and Resources, Okayama University was reorganized as center-of-excellence in
the fields of Plant Genetic Resources and Plant Stress Science on 1% April, 2010. The history of our institute from private
agricultural institute, named “Ohara Institute for Agricultural Research” founded by Ohara Magosaburo, entrepreneur
in Kurashiki in 1914 is summarized and the outline for promotion of the international collaboration for utilizing the
research results of the research institute globally is introduced. Particularly, “Establishment of crop stress science network
for increase of food production in Eastern Africa” in “Asia Africa Science Platform Program” of Japan Society for the
Promotion of Science was started since 2010 and the international exchange program between Okayama Universtity and
Jomo Kenyatta University of Agriculture and Technology, Kenya has been conducted. The exchange program has been
promoted for “Development and application of the next generation crops in the Eastern Africa” by using many useful
genetic resources and crops, cultivation technology, and remarkable research activities for stress responses of crops which
the Institute and Faculty of Agriculture, Okayama University has been achieved.
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