##1 55 (Korean J. Crop Sci.), 49(3): 261~270(2004)

4

O

. iHOc:l%F*** .

A Skl AT

Uy
%
LR R LT

Survey for Technology Forecasting for Crop Production using Delphi Method
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ABSTRACT : The study was designed to forecast and
derive future core technologies using Delphi method in
Kerea agriculture. Based on the technologies, agriculture
in Korea will be expected to improve as a core and strate-
gic industry producing high value added in 21 century.
Questions were given to specialists by each technology in
order to survey importance, realization time, level of R&D
in Korea and the leading country, leading group of R&D,
effective policy, etc. for each technology. The survey for
Dedphi was confined to the specialists in the area of crop
preduction. The 44 core technologies were derived and 39
specialists answered the survey.
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Fig. 1. Numbers of future core technologies by research fields in crop production.
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Table 1. Distribution of respondent for questionnaire.

Respondent Sum. Age Experience
3039 4049 5059 60 09 1019 2029 3039 40
Ph.D. 9 5 4 3 5 1
Research Institute
Sum. 9 0 5 4 0 0 3 5 1 0
Ph.D. 1 1 1
Firm M.S. 0
Sum. 1 0 1 0 0 0 1 0 0
Ph.D. 29 18 8 3 11 14
College M.S. 0
Sum. 29 0 18 8 3 0 11 14 4
Total 39 0 24 12 3 0 15 19
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Fig. 2. Distribution of realization time by countries.
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Table 2. Result of forecasting realization time.

Realizatio-n year ~ Tech. Technolo Realizatio-n year A-B
in Domestic(A) No. b in world (B) (yr.)

2005 3 Developmg of mass productlon technology for healthy seedling in 2004 |
vegetative reproduction crop

2005 4 Developing of breed and cultivation technology for northern adapted crops 2005 0

2005 18 Developing of sowing and cultivation technology for rice 2005 0

2005 33 Study on standard model selection for rice processing complex 2005 0

2005 37  Developing of artificial cultivation technology for mushroom 2005 0

2006 5 Develop}ng of cultivating technology for environment friendly crops that 2005 1
has low input and cost

2006 6 Te'chnology 'develc.)plng of crop raising, nutrition diagnosis, and fertilization 2005 !
using non-distructive method

2006 8 Improvement of cropping system for farm land 2005 1

2006 17 Developing of automathn technology for wgter management in rice field, 2005 1
and water saved cultivation technology for rice

2006 21 Developing of year-round production technology for edible corn 2005 1

2006 23 Estabhshmept of cgltl\(atlon method to increase harvest and quality for 2005 1
soybean cultivated in rice field

2006 30 Developing of friendly environmental agricultural technology by cultivation 2005 1
of green manure

2006 32 Technology developing of quality evaluation and measurement by crop 2005 1

2006 34  Developing of seed treatment technology to increase crop productivity 2005 1

2006 38 Develgplng of production and utilization technology fqr mushroom 2005 0
mycelium

2006 39 Developing of cultivation technology for mushroom energy saving 2006 0
Developing of gene search, characteristics transformation, and

2007 2 S L L 2006 |
commercialization technology for crop using bio-engineering technology

2007 10 Developing of high quality, safe, and functional rice production technology 2006 |
that meets to consumers demand

2007 20 Developing of variety and production technology for barley to be a total feed 2006 |

2007 24 Developing of soybean variety for use 2006 |

2007 77 Deve}opmg of ‘High quality manufacturing technology for labor saving in 2006 [
special industrial crops

2007 8 Devglgpmg _Of manufactaring technology for standardized goods in 2006 |
medicinal crops

2007 3 Technqlogy develqping of Fechnology for post harvet management and 2005 7
increasing production quality for crop

2008 | Techpology dev§lop1ng of sea.rch, separation, and mass production of 2006 )
functional material from specialized crop

2008 1 Devgloplng. of new material for increasing n}lmuon, tastes, function of rice, 2006 5
and increasing value-added technology for rice ]

2008 19 De\{eloplng of extreme premature variety for barley used in rice field 2006 5
cultivation system

2008 40 Rearing of disease proof, disaster proof, and functional superiority variety 2007 I
for mushroom

2008 41 Examination of herbicide resistance 2005 3

2008 43  Developing of technology for physiology, ecology, and persistence 2006 )

prevention of infectious disease in major weeds kind
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Table 2. Continued
Realizatio-n year ~ Tech. Technolo Realizatio-n year A-B
in Domestic(A)  No. £y in world(B) (yr.)
2009 7 Research for development and production technology for new crop against 2007 2
weather change
2009 12 Developing of new pl_ant breedllng for effectlye production using machinery, 2007 2
low cost, and adaptation to environmental friend
2009 13 De\{elopmg of new gene and p}olec ular breeding technology for increasing 2007 2
of rice source and sink capability
Developing of useful genes that have resistance and tolerance of insect,
2009 14 disease and disaster, isolation and symphathy and Application Technology 2007 2
in wild rice
2009 15 Developmg of new material to strer}gth and ﬁx and establishment of 2007 5
production technology system for rice heterosis
2009 16 D§veloping of qxaminati_on and application technology for useful gene by 2007 2
using high density genetic map of rice
2009 2 zloarlzlety developing for disaster resistance and abundant harvest by use for 2006 3
Examination of carbon metastasis factors, and developing of breaking
2009 25 . ! oo 2008 1
technology for harvest barrier by genetic engineering of soybean
2009 29  Rearing of abundant harvest variety for special crops 2008 1
2009 35 Achieving of collection, preservation, and evaluaion for plant gene resource 2005 4
2009 36 Developing and industrialization for new functional bio-material 2007 2
2009 42 Examination of Allelopathy, natural enemy, and competition for weeds 2007 2
2010 9 Developing of precision agriculture for crops 2006 4
2010 Developing of sustainable herbicidal compounds 2009 1
Developing of production technology using machine and breeding for
2011 26 . . : . . . 2010 1
ginseng that is environmentally friend, high quality, and ages
-
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Fig. 3. Importance index by fields
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Table 3. Top 20 technologies by importance index.

Important R&D level in
Rank Technology Index Korea(%)

1 Developing of cultivating technology for environment friendly crops that has low  89.38 64.88
input and cost

2 Developing of gene search, characteristics transformation, and commercialization ~ 88.69 53.81
technology for crop using bio-engineering technology
Developing and industrialization for new functional bio-material 84.15 52.68

4 Achieving of collection, preservation, and evaluaion for plant gene resource 83.93 63.33
Developing of new plant breeding for effective production using machinery, low  82.93 64.88
cost, and adaptation to environmental friend

6 Technology developing of search, separation, and mass production of functional  82.93 52.20
material from specialized crop
Developing of examination and application technology for useful gene by using high

7 . . . 78.13 57.56
density genetic map of rice
Technology developing of technology for post harvet management and increasing

8 . ) 77.98 63.90
production quality for crop

9 Developing of sustainable herbicidal compounds 77.56 50.24

10 Developing of high quality, safe, and functional rice production technology that meets to 7563 7220
consumers demand
Developing of new material for increasing nutrition, tastes, function of rice, and increasing

11 . 75.00 66.83
value-added technology for rice

12 Technology developing of quality evaluation and measurement by crop 74.39 63.50

13 Developing of useful genes that have resistance and tolerance of insect, disease and disaster 71.95 60.98
,isolation and symphathy and Application Technology in wild rice ’ ’

14 Research for development and production technology for new crop against weather change 71.88 52.68

15  Developing of manufacturing technology for standardized goods in medicinal crops 70.73 60.49

16 Tf:chno!ogy developing of crop raising, nutrition diagnosis, and fertilization using non- 70.12 60.00
distructive method
Developing of new gene and molecular breeding technology for increasing of rice source

17 . 2 68.13 59.02
and sink capability

18 l)rz\;lopmg of High quality manufacturing technology for labor saving in special industrial 6768 62.44
Developing of production technology using machine and breeding for ginseng that is

19 . : . . 66.03 68.50
environmentally friend, high quality, and ages

20 Developing of mass production technology for healthy seedling in vegetative reproduction 65.48 77.62

crop
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Fig. 4. R&D level by fields.

Table 4. Top 10 technologies that have high R&D level.

Tech.

number Technology R&D level
18 Developing of sowing and cultivation technology for rice 82.44
3 Developing of mass production technology for healthy seedling in vegetative reproduction crop 77.62
19 Developing of extreme premature variety for barley used in rice field cultivation system 73.50
37 Developing of artificial cultivation technology for mushroom 73.00
10 Developing of high quality, safe, and functional rice production technology that meets to consumers demand 72.20
20 Developing of variety and production technology for barley to be a total feed 71.71
4 Developing of breed and cultivation technology for northern adapted crops 70.24
17 Developing of aytomation technology for water management in rice field, and water saved cultivation 70.04
technology for rice
21 Developing of year-round production technology for edible corn 68.50
2 Developing of production technology using machine and breeding for ginseng that is environmentally friend, 68.50

high quality, and ages
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Fig, 5. Port-polio of technologies by importance index and R&D level.
Note : Figures in the graph mean the technology number as shown in Table 2.

International cow ork(7%) Private sector(12%)

Indusiry, coliege,
research institute
cowork(43%)

Public sector
(38%)

Fig. 6. Distribution for R&D developer

& E
N B L A e = o Rl S P I o e S s
Aglow w77 3k dFho g AEFER}L 3979
, 8 A HEVRE ddeE dute|lzAbe AAslsit dat
o|2AM] 7127t ¥ vElYTIeS A EEok] ARt
e g A Vel B3-S AR 3 EHRAL
AZAZRL 1059 HEVIR 740 B AEYIE 535}
& 447)19) 71&0] =2HUTE o] dulo|ZAE 7+ FA)
o] M B Fawe}l AdrE ol tigt
AERARE AAEIAY. T8 23E A9EE o3 2o
23 7% AIAEE 409 7l F 50%7F 2007

o
=

A

Improvement
system (8% )

Specialist
education{17%)

Other(2%)

Increasing

fund(36% ) Cowork{(17%)

Infra—
construction(20%)

Fig. 7. Distribution for R&D developing by policies

| ool AdE AR oFo] HIL, AALEAN = 90%
7t 53 oulel AHE QAo Z oSo] HUrh A=A} AF
Al719 Azt A3 fle 71Ee 1%, 130 & 71
50%, 28] 2d0] =& 7|Ee 29%% LEh} HE2ERCk
AR 7)efEd 2H8] e A2 e

AR

o JlereEd

St

7l LT ATE FER FHEE AVE A= K
Az Fo] 740822 7P A UEpen, TEFE o
T 2 WA Yol 6328%= 7FE EA Uit
FTOES AWNtrss I AuE An BERERRIA
ARETEe] I TRERE 2 Z0E YEd 7led 8
N FAR HAFRERH] 7Ie T 7P A FAFe] £&



AEEEE0R| Hulo] Ti=0iEz=A 269

Table 5. High ranked technologies by developer.

Developer Number Technology Response
37 Developing of artificial cultivation technology for mushroom 40.74%
39 Developing of cultivation technology for mushroom energy saving 36.00%
38 Developing of production and utilization technology for mushroom mycelium 35.29%
Private Sector 3 Developing of mass production technology for healthy seedling in vegetative reproduction 33.96%
crop )
Technology developing of search, separation, and mass production of functional material
1 i 22.64%
from specialized crop
4 Developing of breed and cultivation technology for northern adapted crops 66.00%
19 Developing of extreme premature variety for barley used in rice field cultivation system 62.00%
Public sector 35 Achieving of collection, preservation, and evaluaion for plant gene resource 57.41%
18 Developing of sowing and cultivation technology for rice 54.00%
Developing of new plant breeding for effective production using machinery, low cost, and
12 p . . 52.73%
adaptation to environmental friend
Technology developing of crop raising, nutrition diagnosis, and fertilization using non-
6 ) . 56.86%
distructive method
Technology developing of search, separation, and mass production of functional material
~ 1 o 56.60%
Cowork between from specialized crop
Industry, college, ; ; ] - - : ; ; 3
research instinte 1 Developing of new material ff)r increasing nutrition, tastes, function of rice, and increasing 5273%
value-added technology for rice
34 Developing of seed treatment technology to increase crop productivity 51.92%
38 Developing of production and utilization technology for mushroom mycelium 50.98%
Developing of gene search, characteristics transformation, and commercialization
2 . . . . 21.67%
technology for crop using bio-engineering technology
Developing of new gene and molecular breeding technology for increasing of rice source and
13 . - 20.69%
sink capability
International 16 Developing of examination and application technology for useful gene by using high density 19.30%
cowork genetic map of rice U
Examination of carbon metastasis factors, and developing of breaking technology for harvest
25 - . . 18.97%
barrier by genetic engineering of soybean
14 Developing of useful genes that have resistance and tolerance of insect, disease and disaster 16.36%
Jisolation and symphathy and Application Technology in wild rice =0
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