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A Study on the Analysis of Agricultural R&D Keywords
Using Textmining Method
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Abstract This study analyzed keywords for agricultural R&D using the textmining method to examine the
trend of agricultural R&D. Data used for the analysis included R&D project information provided by
NTIS, and the research and development step by year from 2003 to 2018 were classified and applied.
The TF-IDF approach was used as the analysis method, and ranking was derived based on score.
Furthermore, we analyzed by grouping for similar keywords. The main analysis results are as follows.
First, agricultural R&D trends are changing according to the introduction of new technologies and
changes in the external environment. Second, keyword changes appeared with a time lag in the R&D
step. The main keywords are changing in the order of basic research - applied research - development
research. Third, the main keyword of agricultural R&D was 'rice." However, the direction and purpose
of the research were changing according to changes in the domestic and foreign agricultural

environments.

Keywords : Agricultural R&D, Textmining, R&D, Keyword analysis, R&D keyword

EH R0 527084 ATAIEEIANE  PJ01503601)2] A ¥o] 23] o]Foid A,
*Corresponding Author : Seong-sup Kim(Rural Development Administration.)
email: kss2486@korea.kr

Received October 21, 2020 Revised November 16, 2020

Accepted February 5, 2021 Published February 28, 2021

721



SHARSH| &80 =2R] A223 A2%, 2021
1. N2

431 A= Alcholl A AR, Fek, 1% B
A ool wlg wsp thehda gick. oleid
o g0} R&D F4} 1 4] 4|1 njeh
HES & Qe 7148 FH02 SYUHES a7
9Ich. R&DE T714el 47 94o) SRk 4]
491 TGl o] FolAof b, B Qlelat e
o] 4857] uhgolch. wWebx R&D Hokl4 54714

072 o|FA|E: It =3 ._;‘f_;qé zjelslal, o]

[e)e]

o
-

olﬂ

ol
élm

_1>4 STt
(o]

H]_Q.

=
=

& %9 E2, udoly

Edl=e} %‘ﬁ% =3 A= R&D A

R&DE [oT &g AntEY 7
5 ol Ve

g2 FEstL QU P, 59 2oF R&D= 384, &

A, HEdA, A998 59 AZe=E B oY
R&Del Hls A71HQ1 7|« 7N 7|7ko] |FETH1].
T3 R&D AT AT 59 @0 AgEE o]
T2 Hopof| gl ATAAlRE E55 wAUF] 4
Skal, AEHE, AAAgg 9] wste| ti-gsfok stk &
AoA 2L 7|& EAEE RHYshe St WaF/dol
e Folel Ao|F Holx Y2l wbA =Y Eof
R&D= NEAQ] A4 TFFAE sHetd "9art Qi
R&D EREEF mololz WHoR AT 4iES &8

1

She WRo] ok o71A A7t Aakedle A =2 4
I 32 Ed] A LEsto] E8ET ok ZRlAlL

zaole U FAE o B oien ATES
Bof S ST B o] Solg Basigow,
B2 e AolEH S KCI 4] Sh&AE oz
AR 242 5 3 sisied doel 5
A RopTH3-4). TR AR A

71671912 vigo R BolEAEd

48 3539 1 RID 37538
Aelle) 71go]

(o]

i

AZL_
_'_ﬁ___

°]= R&D A4TE vl o= EA
9 R&D ABEE AW E7]ol= 3
ofe] R&DE 47| ARl 2
APUES e bt BgHoR 4gHa

NZ2L 7|& EACE vidsls &% 9 vigkAgo]

=%l==

722

ofe} AfolE X1 9t of whEo] 59 R&DE At

AHofA] EFES £A517] 8k R&D xmlxg B oA
EflE 24o] Basltt 2 AolrE 59U 2o R&D
o EAES motoly] ff5) AAREH 5 “5401 < =7t

AAEAY A FEE EEstgict S71EreA
217 B AH]A(NTIS : National science and Technology
Information Service, ©I3F NTISk= =7} R&Del| tigt
FERE FEHor FHs1aL 7] dige] AAAJA By
oA 594 R&DY EFAEE mjetdt 471 ot §HH E
=S B8] gislel Hlole] 24 7Y F HAE
uloly 7]1]:;]_ 38519t "l AEmfo|d-L H[A Al
Ao} 2 dolEls Astalel AT

,lt}. ol B Ha Ang

el

ﬂJ

il

i

oo o x
fr oo o [ o ozi

ol
L
= E

=)

ATH7-9]. 1=yt 5Y&oF R&DO]l ¥
g 719E 242 9 v Qe 2 A9 53
A7 APl 59U R&D 7I9E=ES
= Zﬁ.g.i 5% R&D
J3% =9 R&DE Yst
AAPEE _U._/\_Ho]-_]_x} °]":]' 2 04:#— HElolElE S
2 Z840] HoMAL U= HAEROlY TS &
R&DIoF] A2 A-8st3irh= HolA 2 997} qlth
=79 AL oSt 2k WA 28914 59 R&DY
oot Ak AT, 3goA= 24 WS ARt
o 4golMe &4 AE siAstaL SBllAe 248
A AIgHe

o]

2.1

O]-Z:]'

R&D HQ|

Aol Adatel| sl e Az
A Aot Y2 ast S 1 AukE Ae
sl BEom Ao Aﬂ-ﬂragi RS
ZYHL RADE ATIAER 7|27, S8AT )
glye TRl oo 7zdTd xvu ARE 27
om Wt d7E 54 582 wIX gt A 3L

=
od

=]
o

Al

410

xwo

A



g2Ertolgde 283 Y R&D 7I9E 24

HE

BE F¥oa
S ouigitt. 3&AF 49 AEE
EXLE Ptz ATE AA 82 A kil A+

= AT 304 EAT AEAE BHE 7HA
73 AT LS Lotk AR 7| 2AT 2 &
A 5ol gt 71 A4S &8l A= A=, A,
AF, A2, 34 59 =Y Ee HFE
AT L5 ngitH10]. ¥ OECD+ R&DE <
EHARBIE WEtole A4 &4 £& =81 IA
AEA S8R N S8 Eol7] Yl Al Pﬁlﬂi
ojlF A FxAQ HE FFolzt AHost SlrH11l
¥kl Folel OFCD Fog 7Hte g 5 R&D%
A9E i “vg BT 249 FFE %ﬂlﬁ
Hoko] B F& 24S Q) AAZ &= 7%2% Ol
Folzl BE FH PSS =gl 449
olgt & 4= it

Ao AFAAQl 27 glo] Tstx|4l9] A
e 97 g5

l@lzlmﬂ

[¢]
2Hog

1 T

lo rﬂ.‘ o

==
5 Eok R&DE 5 R&DS] EA|
7115ke] AE- Aol 5] AL ofct W g
o) 712t 4T o] olFolA I, AT Aok Tk £

off A= HIFE T gl TRE 71T 9tk Wz 2HY
AL &9 R&DY 7|8 RE AT Au} &87HA] o]
oA 1= YA, F7F AHYof|A F5H= 5 R&D7F

AT FFEol QlojA] RS AA|skaL Q= Aol
t}. olo] & AFolA= 5 R&DO HAE HRoA
Yo U= 712 YA AFE ZIRE BE F7F R&D
Ao FgAo] BAIeTY.

58

A= S s 1471 8 E7FA(KISTEP : Korea
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Administration, ©|5} RDA), AFH#(Korea Forest

Service, ©]5} KFS) o4 Fdt= A77idaA=
319t} Table 12 59 R&D IA| ¥ ik Ao|ct.
=9 R&D IA S 2012¥S 7|Ho = F=5Hqinh
201249 71Hog ATAMIAY FA7E Aﬂw}ﬂaiﬂ
2ot} 20129 °]F 5 R&D A & S4E
EsHA F7toke FAIE e 11, 5 R&D
At G2 Z7ske Aotk AA| R&D A tiv] H]F
oz AwE Ay 5 R&D A ¥ o4t H|So]
Yol 1 Sl ACE Uehgth 7|7 HEE ATE
W, 34 S 20129 o) ZAsta 9on 201849
10.7% 5% 71*0} E} ot tfH] BlE GA] A
3lod 201851 4.4% T2 Aot o= AA|
TAlA 5 “Om AAok= HFo] Aokl
< 9ujgitt.

bl
| KN
=]

Table 1. Task and Budget by NTIS and Agricultural

R&D
(Unit : Task, Million won, %)
NTIS R&D Agricultural R&D
Year

Task Budget Task Budget

1,920 327,001

2003 25916 4,903,612 (7.4%) ©7%
2,086 458,874

2006 | 32014 | 8763909 | ('l 6.2%
- 2,397 727,380

2009 39,565 13,534,682 6.1%) (5.4%)
7.553 970,127

012 | 40048 | 18977.183 | (U7 5.1%
c 6,581 958,115

2015 54,433 23,038,353 12.1%) (4.2%
6,838 1,005,619

2018 63,697 23,099,143 10.7%) (4.4%)

Table 2. Task and Budget by Agricultural R&D

supervision institution

(Unit : Task, Million won)
MAFRA RDA KFS

Year

Task | Budget | Task | Budget | Task | Budget
2003 | 733 64,832 | 1,104 | 223,868 | 83 38,301
2006 | 665 80,057 | 1,398 | 331,139 23 47,678
2009 | 816 | 212,999 | 1,398 | 444361 | 183 70,020
2012 | 2,197 | 339,693 | 5,057 | 546,021 | 299 | 84413
2015 | 1,703 | 244,661 | 4,550 | 604,582 | 328 | 108,872
2018 | 1,915 | 254,022 | 4,594 | 646,698 | 329 | 104,899
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Table 3. Task by Agricultural R&D Research Level

(Unit : Task)

Basic Apply Develope Other
Year Research Research Research Research

Level Level Level Level
2003 260 1,019 641 0
2006 396 878 773 39
2009 642 729 827 199
2012 2,883 2,127 2,363 180
2015 2,511 1,719 1,795 556
2018 1,261 2,740 2,191 646
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Fig. 1. Text mining analysis processing

AmAe] gL PR HA 9 257 "ZAo] A
‘2 e 4 ik AR FAL AR doke 7I9EE
7I5to 8 Yt FE7T ZeE "HAE tolErt Eof
Ae TAE Fct= Aolrh FE HAL AR FEH 0
w2t F HAM(web search), 71 X FM(personal
information retrieval), 71g°I4 713, &4 49 AN
(enterprise, institutional, and domail-specific
search) 5 Al 71A9] ez FHHEH14]. JERFES
EZ3Ktokenization), £ & sentence segmentation),
EA19] HiX(part of speech assighment)?} ZHZ 7
AEZA9 Q4l(identification of named entities)&
Zoete AR BS A= AR, FE HMo] AL
BA7F 2ag AR #E HAET} 5o Qe B3

AT T

3 EAS 2 ALY v JREBol B4 BA
28 7449 4Rg Ao AL wa Hae

nlodo] Ahgio] Helle 7o} Feirh Bt Aelols
ARER A5 98] 7Hgsks gololn gl o
ofo} o] Falo] ojEshe AjeolE o Fo
AreA 2] Tl Aelo] ke Bedolct. Ajelo] 1
e A gHa B BA B4 o] B4 5e
2oz Ut ARAe o] YRR 7+
Apt b A 2AL dolg Hlold, 7| sk,

o
=
(]

At 52 Y83lel o9 gl S mashe 7ol
oHis)



gAEnto]dS 83t 5 R&D 7|9E £4

3.2 TF-IDF

gAEvo|dg 58 $5E A= 5 R&DY 7]
I=t ol ARz FaTAS Avms] Sisll
TF-IDF(Term  Frequency Inverse Document

Frequency, °Ist TF-IDF) ®#< AME-5FTE TF-IDF
AE HA} GAE mlo]doA o]&sH= THEAIE,
o3 AR o]FojZl EAEe] & o o' "ot &
A A Wl drtg 588 ZAJAE Yel= B4
A LAolct. FA9 @4olE FE5HAY, AM Al
Al AN Aite —r—HE A7sHAY, EAE Alol9] vl
S HEE Fole 59 8ERE ARST 4 Qi dofdlE

|

R

(Term Frequency o]5} TR= EA3 thol(4)7} B4
(d) Woll duht 23 54sk=A2 UehfE grolch o
of ¥IZ=rt #2545 A0 Sasal A4 4 itk

M

g ol A7 54 A4 WollA A AR
574 2ol A "—/\1:"'01] S5t ST
T 5 Utk ojeh 2 £4 ©of
F A EAZ(D) Lokt ?Xc}’OPEX]% =&5P7] ¢
sto] G4 RlkE(Inverse Document Frequency, ©]
3t IDRE 5] ok IDFe ojd EAof 533t &4
@of7t o ZAE M E & UeA &2 Tl &
dote HA=E U3ttt IDFE= w4 ¥lE(Document
Frequency, °|5} DRE ¥4 3t 3o g 38 4 =
o, g2 54 Febs] AA= As FASH] Aot
log #= 294 2ot

meh,

N

[{deD:ted} |
1D |
logq—2 1
{d=D:t<d} |

df (t,D) = 2

idf (t,D) = (3)

= TF-IDF= @4) 8 £4014 5% Dolo] vlxe}
o] o7k T BAGIE & UehbA e ojolng
Tefste] 2t £ Golo] s FAES B Zolk

tfidf (t,d,D) =tf(t,d) X idf (t,D) 4)

3.3 24 Hif
B AToHE ALEAE FEstel A19s 24

725

< T F8 7= AR R A7) o
£ 545 7] dieell, A7 EeAER 719 7\}01
7t AEAE AIFACR AEEY] fteltt. Fig2e

% R&D 71HE 242 919t 24 Aot HA, l“-‘é
R&D W] digdsh= NTIS AP LY 32 7|9=E
gelg e dor dsttt. E4, AHdol A2E 53

tlole FA 9 752 § o|¥, TF ¥ IDFE E&5}0]
TF-IDF 716218 ARSI, 714 B4 & 72
Fig.19] Data processing 8- Zarsto] AAISH Lt
tlole FAZE= NTIS FAFE oA g= 7|EE
A, AWHIgAER &5t o, Hlolg 7}

T2 FEd ?HEOH BARE AA, AL AA, B
B8] 52 Zgehs B0 34 oujaict A, ALt
H 7R }E*_?n AFATEAE o A 59

R&D 7|1¥E9] <=91& WA Asigict. vRTeR &
& 7128 =Y R&D7F omE o A=
A5 AmEgon, =8 7|94 SJu|7} fARE 719
CHE JF%sle] sfAstalt. 59 R&D 1E3E 9
St 7|E2L 59 R&D okl WBS(Work Breakdown
Structure), CPF(Critical Performance Factor)& H}t
E’f_i 23 5 R&D 4E-Z &85t R&DYH
59 729 R&D & A7t Akl Higk HES
’g%‘o}ﬂ %ou}, R&D tidol tigt Aol Hasitt
dlE Eo] 22 AFFS Awidelzte 1 o] 5
of wet Jit= 2A 2 $7F k. olof £ Aol
A= S HEstA A T]O]'Ofl BRHEAYL 5
Fot= ’51%1:751‘% = ot"ﬂ’—‘]r 55 7751
ot FAEAY £ A R&D A &5 4 *3#9]'
A=A fq'EJr 97) R&D &5} 37 sA=Ade
2 HOI5lH Table 49+ ZTH16]. Table 5= HIAER}

oY BAS E5] £&£3 7|YTE Table 48 7|1&08

UHEEz
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Agricultural R&D task in NTIS

Information extraction and Natural language processing using R

B

Keyword Criticality Rank Analysis Using R tools

Agricultural R&D Main Keyword Analysis

Main Keyword Analysis by Research Level and Year

Fig. 2. Process of analysis
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Table 4. Agricultural R&D List

Category Group Name

. Breeding improving

. Basic-based research

. Manufacturing Technology

. Material Development Technology

(AN I SN RO NI I Sl e

. Green and Climate Change Response

R&D Activity Technology

. Processing, Distribution Technology

6

7. Sales'Consumption Technology
8. Policy and Plan

9. Diffusion and Coach

10. Crop Area

11. Horticultural and Herbal Area
12. Animal Area

Data source : J. R. Lee et al(2012)[16]

Agricultural
Resource

Table 5. Keyword Group by Agricultural R&D List

Group
K d
No. eywor:

1 Line, Collection, New variety, Breed, Seed, Variety
Diversity, Protein, Database, Monitoring, Virus,
Revelation, Disease, Big data, Ecosystem,

2 Biologically Active, Stress, Plants, Safety, Gene,

Genetic Resources, Hereditary, Genom, Crop,
Transcriptome, Transformation, Heavy metal,
Character Evaluation

ICT, High quality, Pesticide, Pest control, Disease
and Pest, Agricultural water, Pest, Industrialization,
3 Production, Productivity, Minor crop, Smart farm,
Nurture, Cropping System, Cultivation, Natural
Enemy, Resistance, Eco-friendly, Quality

4 Functionality, Microbe, Food, Energy, Cosmetics

5 Climate change, Green house gases

6 Fermentation, Management, Post harvest
management, Utilization promotion, Storage

7 Administration, Commercialization, Export

8 Economic efficiency, Farmer, Brand

10 Potato, Rice, Food crop, Maize, Feed, Bean

Citrus, Pepper, Strawberry, Pear, Cabbage,
11 Chrysanthemum, Peach, Apple, Medicinal crop,
Ginseng, Vegetable, Tomato, Grape

12 Insect, Silkworm, Pig, Hanwoo
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11. Horticultural and Herbal Area B12. Animal Area

Fig. 3. Result of Agricultural R&D Keyword
Textmining in Basis Research level
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Table 6. Ranking Agricultural R&D Keyword Textmining by Basis Research level

Y
Rank ear 2003 2004 2005 2006 2007 2008 2009 2010
1 Gene Genetic resource Gene Rice Gene Genetic resource | Transformation Gene
2 Rice Rice Rice Gene Rice Gene Gene Transformation
3 Genetic resource Gene Genetic resource | Genetic resource | Genetic resource Rice Rice Functionality
Resistance R A ) A A ) Virus
4 . X Silkworm Functionality |Transformation|Transformation Genom Climate change X
Transformation Rice
Functionality Virus Resistance
5 Bean Hanwoo Genom Transformation | Genetic resource |Climate change
. Bean Bean
Transformation
6 Citrus Virus Silkworm F'unctlonahty MlFrObe Resistance Virus Genetic resource
Pig / Hanwoo | Resistance
Hanwoo Functionality
7 Pestcide Microbe . Pestcide Bean / Pig Virus Functionality Pig
Transformation
Hanwoo
Biologically active
Pepper . Pig / Pear Pest Control ) DNA / Cabbage X
8 Revelation Evaluam-Hg Genom Pear Virus Bean Resistance  |Greemhouse gases
properties
Functionality Insect Diversit Pi
9 Protein Grape Pestcide ¥ Citrus 8 Microbe
. Grape Stress Microbe
Microbe
DNA / Stress Collection
10 Pest control Pestcide Resistance Microbe Hereditary Grape Plants Ecosystem
Hereditary Monitoring
Year
2011 2012 2013 2014 2015 2016 2017 2018
Rank
1 Gene Rice Gene Genom Climate change|Climate change Genom Climate change
2 Transformation Gene Genetic Resource Rice Genom Genom Climate change Rice
3 Rice Climate change Rice Gene Rice Rice Rice Pest. Control
Genetic Resource
4 Genom Genetic Resource Diversity Diversity Gene Gene Gene Bean
. . Genom . . . .
5 Functionality Genom Variety Climate change| Functionality Database Bean Agricultural water
. Functionalit
6 Climate change|Transformation| Collection Collection Bean un;:;r;a 1y Database |Fertilizer usage
Proein Heavy metal Pestcide Soil physical
Functionality |Climate ch; Variet: Pest Control
7 Genetic Resource unctionality imate change anety Variety Pest Control est Lontro properties
8 Disease and Pest Variety Pig Genetic Resource Ginseng Genetic Resource Food crop Soil chen.ncal
Heavy metal properties
. ) . Functionality |Genetic Resource
9 Pig Disease Bean Pig Crop Crop Transformation| Resistance
10 Diversity Hanwoo Transformation Bean Monitoring | Transcriptome | Transcriptome Genom

727
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Table 7. Ranking Agricultural R&D Keyword Textmining by Apply Research level

RankY car 2003 2004 2005 2006 2007 2008 2009 2010
1 Rice Rice Rice Rice Rice Rice Functionality Rice
2 Transformation | Transformation | Transformation | Transformation Bean g::s Rice Functionality
3 Gene Gene Gene Gene Functl[')nahty Variety Pest Contr'ol Natural Enemy
Variety Transformation
4 Bean Functionality Variety Pest Control |Transformation| Functionality Gene Dlseas;ez.rclld Pest
5 Pig Bean Pig Resistance Genetic resource | Transformation Pig Apple
Bean Variety
Functionality
6 Administration | Genetic resource Functionality Pig Breed Breed Croppi stem New variety
Pear Genetic resource PPIng s Cultivation
Eco-friendly
New variety
Resistance . Resistance . . Virus Feed
7 Hanwoo Resistance Eco-friendly Bean High Quality Genetic resource| Eco-friendly Pest control
Bean
8 Feonomic effidency Hanwoo Genetic resource Quality Gene Disease and Pest|Natural Enemy Tsjriego
Line Export
9 Proein Variety Rice Microbe Pig Pig Export Bco-friendly
Pest control
. Citrus . R Virus . Potato Management | Pig / Quality
10 Variety Rice High quality Apple Quality Ginseng Disease and Pest | Transformation
Year
2011 2012 2013 2014 2015 2016 2017 2018
Rank
1 Rice Rice Rice New variety New variety New variety New variety Pestcide
2 Apple New variety | Functionality Rice Variety Rice Climate change Genom
3 Pest Control | Pest Control | New variety Small area Rice Variety Variety Rice
4 Natural Enemy Apple Disease and Pest| Pest Control Small area Productivity Rice Climate change
5 Functionality Functl(‘)nahty Pest Control | Functionality | Pest Control Management Productivity Bean
Hanwoo Eco-friendly Pest control
6 Transformation | Disease and Pest Variety Hanwoo Manztgen?ent ICT Management | Minor Crop
Cultivation
Variety Pest . |Disease and Pest . .
7 Pest Hanwoo Transformation Transformation Hanwoo Apple Big data Variety
) ) N Variety Bean Disease and Pest ) . .
8 Eco-friendly Vegetable Quality Pest Transformation Bean Pestcide Big data
Export Utilization
9 New variety Variety Apple Disease and Pest Quality . ICT Smart farm
- promotion
Cultivation
Disease and Pest
10 Glferfén Breed Small area Cultivation Apple Big data Smart farm ICT
Tomato
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Table 8. Ranking Agricultural R&D Keyword Textmining by Developement Research level

Year

Rank 2003 2004 2005 2006 2007 2008 2009 2010
Funtionality
1 Rice Rice Functionality | Functionality | Functionality Rice Variety Variety
Quality
2 Variety Transformation | Transformation Rice Rice Functlf)nahty Breed Functionality
Variety Breed
. . . . . . Export
3 Transformation| Functionality Rice New variety New variety Apple Export Quality
4 Breed Gene Gene Variety . _|Transformation| Strawberry High .quahty ?1g
Transformation Rice Rice
. . High quality Rice / Ginseng
5 Genetic resource | Genetic resource Apple Breed Apple Transformation Energy Transformation
Microbe Pepper Pest control
6 Bean Bean Gene pp New variety Cultivation Cultivation
Breed Breed i
Ginseng
Food . . Cosmetics Pig / Gingseng .
7 Apple Bean Resistance |Genetic resource Bco-friendly Peach Transformation Eco-friendly
Production Strawberry
8 Quality Potato Genetic resource Bean Pear . ! Microbe Gene
Eco-friendly |,. . . .
Biologically active
Pig / Virus Resistance e . . Cultivation ) .
9 Genetic resource Variety Eco-friendly Pig Genetic resource Bean Brand High Quality
High quality
10 Cl_[ms X Virus Pig Food Var1e-ty Pear / Quality Industrialization Farmer
Functionality Quality Quality Hanwoo
Pest
Year
2011 2012 2013 2014 2015 2016 2017 2018
Rank
1 Functionality Variet: Variet: Variet Variet: Rice Variet Export
Variety lety ety ety ety ! ety Variety
2 Quality New variety | New variety Rice New variety Export Rice Breed
3 Export Breed Breed Functionality Rice Variety Export Rice
4 Pig Functionality | Functionality Breed Breed Breed Breed Nuture
5 Breed High Quality Rice New variety |Disease and Pest| New variety | New variety | New variety
6 Gu}ser?g Production Post harvest Disease and Pest Export Microbe Nuture Maize
Cultivation mangement
7 Transformation Export Disease and Pest Post harvest Seed Nuture Functionality | Functionality
mangement
New variety .
8 Rice Chrysanthemum Gmse.ng Production Post harvest Apple Rice Bean
Quality mangement
Gene
L . High Quality L Rice L .
9 Commercialization Ginseng Chrysanthemum Seed Medicinal crop Bean Medicinal crop Quality
10 Eco-friendly Manigigce?em Production |Medicinal crop Storage Genetic resource| Fermentation Ginseng
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