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as tractor attachment)
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SUMMARY

I. Title

® Project title : Development of collecting type welsh onion harvester as tractor
attachment

® Project period : 2011. 12. 26.-2014. 12. 25. (36month)

® Project institution : supervision/SKKU, collaboration/DOOROO CO.

II. Objective and necessity of R&D

Currently, harvest of welsh onion depending on human-labor force is labor-intensive activity
caused by the lack of mechanization in welsh onion production. As the need of mechanization on
labor saving grow rapidly, especially harvest of welsh onion which takes up more than 30 percent
of cultivation labor repeatedly bends the body and carrys the heavy weight. Therefore
improvements and measures are positively necessary in harvesting welsh onion.

B Management improvement of farm by coping with rural labor shortage and rising wage.

B Reflecting the demand of farmers for reducing labor-charge.

B Protect market and substitute imports with developing technology for our cultural
environment.

B Get rights technology in application for a patent and localization with R&D about
domestic undeveloped model.

B Contribute to increasing farm’ s profit as accelerating shipping date of harvesting at
optimum ripening stage through R&D.

B Improving management and deriving scale of farm with reducing production cost in
mechanization.

II. Contents and range of R&D

< Promotion progress of R&D by year(summary) >

15 Analysis of Design and development for part of T |
ear g design factor mm prototype est andiyze
Site test and analysis of prototype I— mapulackire:of Design and
Y P yp prototype anlysis:of- Elabliy manufacture
- - — manufacture of Site adaptation : :
Design prospectus H analysis of Stability I— improved-prototype - o Economic analysis

< Detailed objective and performance of R&D by year >

] . . Whether to
Period Detailed objective of R&D perform
First B Research on the actual condition about harvesting and erform
year cultivating welsh onion p

B Analysis of Root distribution in soil and soil physics in welsh perform



2011. 12 8nion harvest season for acceptable design of welsh onion
igger

2012. 12 m Analyze material property of welsh onion about digging and

carrying in harvest season perform
B Development and performance test of Prototype for welsh onion erform
harvester behind tractor attachment p
B Analyze material property of welsh onion about collection and erform
emission in harvest season p
B Development and performance test of Prototype for welsh onion erform
harvester behind tractor attachment p
Second B Design of digger and conveyor for welsh onion harvester behind erform
year tractor attachment p
B Development and performance test of digger and conveyor for
201%- 12 welsh onion harvester behind tractor attachment perform
B Theoretical analysis of side-Slope Stability for welsh onion
2013. 12 harvester behind tractor attachment perform
B Design of collect and discharge part for welsh onion harvester erform
behind tractor attachment p
B Development and performance test of collect and discharge part erform
for welsh onion harvester behind tractor attachment p
Third B Design and manufacture of improved-prototype for welsh onion erform
year harvester behind tractor attachment p
B Compensate defect of improved-prototype for welsh onion
2013} 12 harvester behind tractor attachment perform
2014. 12 B Analysis of side-Slope Stability for improved-prototype perform
B Site adaptation test and economic analysis of improved-prototype perform
Final B Plan for progress achieve
objective B Scientific characteristic of research perform
B Analysis of site adaptability and availability for welsh onion erform
harvester behind tractor attachment p
B Economic analysis of welsh onion harvester behind tractor perform

attachment

IV. Result of R&D

Transfer belt
conveyor device

Temporary loading

/ device

Harvesting device for
Welsh-onion

Assistance guide wheel

for Harvester .
«— Driving wheel
on non-motorized

Upper hitch link connecting device
for Tractor

Connecting PTO shaft device Lower hitch link(2) connecting device
for Tractor for Tractor

R&D welsh onion harvester completed performance test by FACT(DRSH-100)

B Development including field test, stability analysis, economic analysis and satisfaction
surveys is completed on the premise that Commercialization through three years.

B Developments are submitted in “2014 Korea International Exhibition of Machinery,
Equipment, Science and Technology for Agriculture, KIEMSTA” for new product.

_6_



Required period of commercialization is reduced by Test performed by Foundation of
AG. Tech Commercialization Transfer.

As follow-up study, development of self-propelled welsh onion harvester is proceeded
through acquired technology.

Cooperative research institution complete a price registration and is trying to have
production system like establishment of material purchasing system, Adjusting
production line for mass production.

As expected selling price of Developments is 15,000,000 won, in case of harvesting
1.76 ha, a price reduction is over in 5th year and harvesting 4ha, economic analysis
index is satisfied with 67%.

Considering Korean farm’ s peculiarity of farmland for small scale further supply, we
highly encourage our machine to be purchased in group or be used for model of
rental business.

. Product of R&D and application plan

(1) 3 paper published

Evaluation of digging performance of the welsh onion harvester attached on tractor,
SKKU Biotechnology And Bioengineering Vol 18(1), 2013

Basic design factors of welsh onion cultivation for designing a welsh onion harvester
as a tractor attachment, SKKU Biotechnology And Bioengineering Vol 18(1), 2013
Development of welsh onion Harvester for Tractor, Journal of Biosystems Engineering
Vol 39(4), 2014

(2) 2 patent application

welsh onion harvester behind tractor attachment (10-2014-0097172)

welsh onion harvester behind tractor attachment (10-2014-0097175)

(3) 3 publicity activities

Participated in 2014 KIEMSTA, CHUNGNAM, CHEONAN, 2014.11.-12.

Media public relation , The Korea Agro Machinery News, 2014.10.29.

Etc, publicity brochure, 2014.11.

(4) 4 more cases

(A) 2 academic publication

Development and performance test of the welsh onion harvester prototype as a
tractor attachment, Korean Society for Agricultural Machinery, Proceeding of the
KSAM 2013 Autumn Conference 18(2)

A study on factors to develop collecting type the welsh onion harvester attached on
tractor, Korean Society for Agricultural Machinery, Proceeding of the KSAM 2012
Autumn Conference 17(2)

(B) 1 performance test

FACT, performance test of welsh onion harvester(DRSH-100) is completed, 2014.11.
(C) 1 price registration

KAMICO, price registration of welsh onion harvester(DRSH-100), 2015.01.
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(3) CHm} Ak 51 3} 30|
2013 %9 3} A AAEFS 305 Eo|1 2000W % o]F W Wt 360HE] AAEFS
Holia 9d=d AL 37.5%, A7|% 19.4%, FLE 9.2%, BAA 5 77/) FIA 8.0% S
o2 B2 ALEFS Hola Tt 2010W FHALGFTZALY] AT AAGAE AP A= A
Al EF3tgF 9 A S F9E F Jde AYew HEdo] 2205 TS AUFA F4HA|
olaL Aokt 12%, F-2F AT 8%, FFt, HAT, o|HA|, AFA], g, F-okat, AHA,
OFAA], ALFA], AMARA] o] 1-2%2] AL FAAHIE Bolal QUH(ESH, 2014)
e
7| gt
38%
Alorz
i 12%
)\_I {\_}AI 4 d '._ .. !
1% \ —QH—?
ﬂ%tkl/ 8%
2% / / - o3 7
HZFAl O|FA] B3T o
(P_}{E’lAl AEA solgl /i 2% 2% 2% 3%
2% B
2% 2% 2%
a9, 8 20109 % wHOHYF A 100ha o]/ dlIAiw) =8 13 FA-AFT9(E9: %)
E. 4 FHF 1393 FAFEE giapAabE Wl Fol(del: E)
2001 2003 2005 2007 2009 2011 2013
A A 7,622 3,190 4,040 2,571 2,364 132 389
FATA] 39,324 30,945 29,2373 26,082 30,537 22,116 14,798
o - A] 9,531 8.4273 7317 3,714 2,597 5,097 2.872
Q1A 9,934 11,960 10,048 5,757 5,854 10,274 5.544
FA 1,589 361 469 91 32 570 23
A A 1,949 2,369 930 570 413 909 153
SAHA| 916 1,033 677 866 240 375 593
ANE 81,991 92,353 74313 74,229 70,096 93,861 59,003
A 8,913 10,228 10,397 17,272 11,548 21,078 27,893
EHEE 21,130 17,540 11,270 18,304 12,460 19,776 16,196
EAEE 15,709 23,453 15,364 11,695 8,840 16,325 9,683
AgtEx 28,441 19,184 23,819 24,833 21,144 26,908 14,056
A= 118,613 113,633 109,684 123,333 107,827 93,142 114,321
BAAERE 29,742 26,048 18,280 25,627 17,848 24,797 20,293
BAEE 9,981 16,498 14,571 16,291 12,066 20,136 13,193
AFEE 3,021 9,580 8,877 5,051 11,772 6,935 5,807
A 388,406 386,798 339289 356286 315638 362,431 304,817
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Zo] 2192 & tyte] 7M1A 5 2013W@ %] AS kg @Y @ HAf 230990 =
E. 53 22 W F Wst FolE Hola QY (EFFAE A 2014)
19 9.011*1 HZo] 7448 1-5¢ AlololA 2500 om}p_i i FAE L Qo 6-12
= 20009 Welel 7hAS g4t d ®. 5ol 7Ee] MEASE 15.28, A
21982 =& ARE Hola il XFHog H%, 24k, B Aol =4 FAH
|71 7 w2 7HA S A% e AoE BAHT
3,500 3,500
3,000 3,000
2,500 2,500
2,000 2,000
1,500 1,500
1,000 1,000
12l 28 33 ad 58 62 78 8f 98 108 113 128
—iMe  —EA —O3  —olH —axE  —OE —s
48 —=# —Hz FEs =el AME -oHa
a9, 9 20139 % FoEA] €9 durtd mE Fol(ve]: 9)
F.5 20139 FoEA d Fy daprb wsk 24 (39 o)
o . Z 2 A g&dza WHEAS  AZAS
= 2,309 3,700 1,160 3573 15.28 2.19
A& BEAE 2278 3,000 1,500 456 20.01 1
B A B A% 2,495 3,300 2,000 3573 14.15 0.65
i = 5TAIZ 2,257 3,000 1,900 341 15.1 0.58
Ad A A% 2,199 2,830 1,750 296 13.45 0.62
a3 UGS AR 2,389 3.000 2.000 381 15.93 05
oA AA R 2,384 3,700 1,700 514 21.54 1.18
24 AR % 2,661 3,000 2,200 270 10.15 0.36
+=¢ A5 A% 2,358 3.000 1,800 407 17.24 0.67
=3 SAAR 2,299 3,500 1,600 470 20.46 1.19
z1F S Al 2,236 3,500 1,500 550 24.59 1.33
YA S EAIR 2,331 3,000 1,800 369 15.83 0.67
igsl A A1 % 2,402 3,500 1,800 414 17.23 0.94
A 5 SEA|Z 1,533 2,000 1.160 259 16.89 0.72
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2. 72| J|&lE g

AF7A FelelA A= el A e die FHoR AT LR Qv
gt 2H7), $30), 2AA ol Awsel st Hont Aoty HAEA gatel o
23} ol A §7] FejE Aol Selo] AMBAS] FFehA g 7%l

e ‘ e ’ ETT

EEFES 2175, =475 NE 2 ERIT

Jh CHE RIS Ukt

79 APATAE9 dudd 7 83112 BT dEEIHE o ded de 37T
Sz Y AlFHT e AU VEER A F7HAR] 540 yEhtal Sl

o
-

B Harvester for headed vegetable(USA/Toshiyuki Kobuchi, 1995), <+%7] 3| 3to] W&
& AR A ] e AAshE Fot A-EAA ZA el gAlE AA ZY

2 2 FRE 23F Ao} FAsk: N AHe] Lol Y /&Y.
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B Cutter device for welsh onion harvester(Japan/KOBASHI KOGYO CO. LTD. 2002), ZA#]|e]
of MIEQL ME oA 255 Hele ¢ =39 Byt g B5E AYses A
AE a7 Aaddx] 7=,

B Self-propelled harvester for blanch-cultured welsh onion(H le IMELIEMASTE. £EVREF
EEERINATHEREE, 1997), daE Fgat =36te YA o=z Fa44s 38 =+

= 1 T
Je & AT durg] 714

B Harvester for leaf vegetables(Japan/ KOBASHI KOGYO CO. LTD. 1996), i}, Al&X] E&
MFoh 2o AAALE FHeL, SukeluA At Aol A 7)5e] X3
© T 7=

W Vel diEeEr)el SR MG TEM i (KOBASHI KOGYO CO. LTD.)9 53& Alig
nment conveyor for welsh onion harvester(JP04531967, 2010), Welsh onion harvester

(JP04365933, 2009), Apparatus for treating welsh onion(JP11075798, 1999) S°] %o
Nadd 7S AEH o7 fEsta e Ao volyau gt
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L 287 23 gt
B Onion harvester with leaf topper(USA/Duane Kido, 2004), =3 ¥ <4352 orientation
system(HAHFA)E sto] olFdH w s AFE FHFol olFety AHusie VE=E

FAe A2 ar] ZA 2FEAY HER ARSss Ve,

T

ut

18 PRE INSPECTION

10\

28 POST INSPECTION )

S

20 SEPARATION &
SINGULATION

T . 26
\ | ELEVATE

1206~ y 7
\ / i 24 CUTTING

7 7
100 22 ORIENTATION

B Bulbous onion harvester and trimmer(USA/Robert Raymond, 2002), <3}l o M)A &
S FEElY tOEE VAR SYHAH o 5 AN E A g 3] o]xo] Algze Y

T

He AN RN sEES ves 7.

in o

B Green onion harvester(USA/Harold Gene Medlock, 1976), EC 2 HE ZF H thyatel 2l

A ok ol obd QB AASL Agss 33 71E9.
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B Agricultural harvester(EP/Aaron S Ritter, 2014), 532 A E o]&3lo] AAHoz 1
Are Bl 2R ES QAN 2E SA S AHES

Fl

B Harvesting machine having blower damage prevention means(USA/Lee N. Shuknecht,
1991), Fote} e 22 ABOoR odtn AFets FA7k ALY o F blower
of els) ZEnot e wAsk ARAAES GolA b 71E.

B Root crop harvester(USA/Carl E. Bittle, 1983), %u}9} nisa} 7o By A B-S =851 7]
AR o] Al o]FHo Eo & ZEo A5t WA AEDAES AA FE UE

o]
.

254

3
IS

l%?{jﬁ
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B Onion capsule harvester and process(USA/Upzone company,n 1981), %3} 7|7} A5
T gRReA e | 3 =Edes WA 3 RBEolA Mo Aas

S AAE =5 skl o
59 Ax Ao A Aerh =99 HyE FEoRREH F7]9 e F227]7) wiEgksms 7]
=4

B Field crop harvesting and loading machine(USA/Abatti, 1981), =<+t 7+ =t
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B Green Chinese onion harvester(China/& 5% E S EHIRBRAT, 2014), FA3F A= o]
goto] TG 87 APt 435t 23 2 FEgass Eolv V=Y.

\=]
e

B Vegetable harvester(H#//\E$#k T &it, 2006), ok & =7]
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T
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TS5 H] 11

A& : KOBASHI(Japan)
2= HG100
Alol = 1 4120 x 1350 x 1600 (mm) http://www.ko

A : 715kg bashikogyo.co
A=A m/product/har
£ (m/s) vest/sofy/index
-AAZ1(A£0-0.20 1< 0-0.85) .html
-2 X1(A40-0.17 11£0-0.7)

Kw(ps)/rpm : 5.9(8.0)/1800

AA T : NIPLO(Japan)

EHET 0 NK101

Alol = 11940 x 1850 x 1315 (mm)
A : 360kg

ERE A4

G % E(km/h) © 0.1-0.2

Kw(ps) : 18.4-25.7(25-35)

http://www.nip
lo.co.jp/product
s/information.p
hp?cst=6,15,95

AA : YAMMAR(Japan)
e - DN-300A
AFO] R 1 2127 x 1980 x 1427 (mm)

https://vanmar-
WWW.S3-ap-nort

heast-1.amazon

FA . 235kg :
E=E] AQA aws.com/medla
2ol 2= (km/h) : /ip co/support(
Mg EHE : 2550 catalog/pdf/agri
2o AR 300 2009Napura.p
ZHE tug SolgiM df

AA : YAMMAR(Japan)
2E® 0 CN-300A
WWW.S3-ap-nort
AFOIR 1 2210 x 2070 x 1340 (mm) : ,

heast-1.amazon s L@
A 245kg . iy = — -~ -
aws.com/media < g _;q
- ;

https://yanmar-

EEA}]Eﬁ 740]/“ / / \ S
ip/co/support/ I L B

A% = (km/h) - IPFCO/SUPROIL/ o hy 4

Hg EWE : 2550 catalog/pdf/agri @

1o — 1

2] BAZ 300 /2009Napura.p

= (6}
ZHE tne SojeHA g d
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H] 11

» PAH : Kkmatsumoto(Japan)
» 2HET  KMZ-X2

= Afo] =
-=0] 1 985-1135mm(4=HA X 2)
-Z0] : 1,580mm -= : 980mm

= 27 :85kg EE : ACI100V 90W
- welEE R 4 A
= =E 370

http://www.Kkm

atsumoto.co.jp/p
roducts/030 km
z-x.html

= AAY : Kkmatsumoto(Japan)

« o™ o MB-1D

= AlO] R

-=0] : 1,080-1,230mm(4THA R Z)
-Z4o] 1 2,650mm -Z : 1,030mm

= FA :190kg EE : AC100V 90W
= =5 470

» HElEoh 2 74l HA

http://www.kKkmat

sumoto.co.jp/prod

ucts/020 mb-1d.h
tml

= UAY : Kkmatsumoto(Japan)
» BRI MP-X2

. /\]»O]_E_

~=0] 1 580-880mm(4TA X&)
-Zo] 1 1,100mm

- = 1 870mm
= 27 :20kg == 370 ZAA AA

http://www.kkmat

sumoto.co.jp/prod

ucts/060 mp-x.ht
ml

= JAY : TIGER(Japan)

« o™ - BM-8D

= Alo]= 1 540 x 430 x 455 (mm)
(Zo] x = x &0])

= 27 : 8kg

= AQFH 1 100V/5W

http://www.tiger

-k.co.jp/products

/vegetable/bm s
bm

= AAY : TIGER(Japan)

« =W SBM-8

= AFO]E 705 x 990 x 740-985 (mm)
(o] x & x &9])

= 27 : 28kg

= A9FH 100V / 10W

= A AA

» 2 o 5olE 16-20

http://www.tiger-k

.co.jp/products/ve
getable/bm_sbm

« QA : TIGER(Japan)

= A}O] R 470 x 240 x 360 (mm)
(o] x & x &9])

= 27 7.2kg

» AHz|53 0 10kg/102(FA 1.5mm)

= I HE)

= B 2-370

« = 2A 1.0, 1.5 2.0 mm

http://www.chiba-

ind.co.jp/electric-n
egihei
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W v 288 ASE

:‘j FOEA H] 11 == IS
A& : HONDA(Japan)
=R L TNW-20 http://www.hon
AFO]Z 1 1100 x 1660 X 1030 (mm) da-nouki.com/w
1 (do] x & x &0]) p/wp-content/u
FA 1 103kg ploads/2012/05
BA=2(a/h) : 34 productsii1.pdf
aHE : 25ps
HA : Ueda-Nouki(Japan)
ZEE  UPN-62U http://www.ueda-
nouki.com/cgi-bin
) AFO] = 1 750 x 700 x 700 (mm) ueda-nouki/siteu
(o] x = x =0]) p.cgi?&category=2
o ) &page=1&view=&
T Sike detail=on&no=10 ity 8gts .
=3 = : 600mm A EARR-EORS
AA ™ : NIOLO(Japan)
EHE® : VDNOO
AFO] = 1 1140 x 1260-1670 x 1190 VORI shech
(mm) (Zo] x & x &0)]) http://www.niplo.
co.jp/products/inf
3 77 ¢ 166kg ormation.php?cst=
23 = : 400mm 10.24.130
A-gnb2 (kW/PS) © 18.4-29.4/25-40
29} £ =(km/h) : 1.0-2.5
25 E&(//10a) : 20-70
AA™E : Hokuetsu(Japan)
S THASSLW http: /.www.hok
uetsu.jp/product
A AtO]Z 1 1500 x 630 x 470 (mm) /c_hatasaku/sc
(do] x & x =0]) naganegi hori/n
=7 : 86kg aganegi hori.ht TH-5SLW

Ha} olelol & 7

ml
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== vustr] 98 T8 w7FEY t3527](welsh onion
Kel

T A E 5] TENS . =
- = o) = =9 £¢¢
27 A4 A 53 SHdE
o= 147 0
2 43 0 -
1 Welsh onion harvester 03868616 2006 A Fe Zets
2 Welsh onion harvester 03868615 2006 MG AR
3 Welsh onion harvester 03803993 2006 MG R
Alignment conveyor for welsh . o A
4 onion harvester 04531967 2010 NG T 2R il
5 Welsh onion harvester 04365933 2009 /N TR A it
ol
== 40 6  Welsh onion-harvesting machine 03050207 2000 JI 5AE
Self-propelled harvester for N .
7 blanch-cultured welsh onion 03334836 2002 M
8 Harvester for welsh onions 03334834 2002 NG S
9  Welsh onion harvesting machine 03648532 2005 I S
Root part transport unit in T
10 welsh onion harvesting machine 03771480 2006 Nz
QINGDAO FEIERTE
1 Welsh onion harvester 10709950 2013 INDUSTRIAL CO.,
== 2 LTD.
Welsh onion harvesting device 10384486 2012 Zhang Yong
St 8 0 -
E3] Ao 7]Ze]~ glolEH o] 204 HAo] “Welsh onion harvester ¥ ta}<=&7]"2 240
Mol 537 Aoy 2 ANy ddd AAESE diE 1071, T 27 5 F 127
b Agtiel gl Ao ser g,
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2. =Q| 7l=70E thH| 2%

giute] 7ls/ids FEskal Qe €29 79 KOBASHI NIPLO, YAMMAR, Kkmatsumoto,

TIGER, HONDA, Ueda-Nouk, Hokuetsu % %
= 9]

Ao A5 Ae7] sAeR =H7], F
Fob WA FEVIR FEA sk 8
Fedd B AHE 24718 ARSeE AE

£ ARAME F§ FIAE A3 o

B (Y, 2003, 2005), EANE A2

Jeiz, 2006), el dd 9 AE AAE &
2003), "3 A8 7] (5 E, 5
WG ATE, 2004, HiEF ), 2006),
7= AT}

747 QINGDAO FEIERTE INDUSTRIALCI A 7)<

Z o
5=

o] X359

=]
ey A A
[€)

1998) 59 7
xﬂ%}

AEJA S F4o= 7ol W=
JagE]-L )~/\

7jrol

7], ZA7IZ gpEE
agla 8 99 x
S ARgskal Qi

iGN RES

“{—ﬂ =3

_}\L
o

2001), B3
AZNVGRKFE L, 1977), A4

o= gk A CAFAHEEHR, 1999, 2001, 2002,
WO $EFHAME 5

)/\J-‘ 75‘

O

|

-

F 21
ol gl

Ky

=

7] Y o

A 7O R

opA &

< T 69

A RN, 2006, FFYE, 2006) o

T A AR (PHEEK, 1990, 7P, 2004), o

W AGAEE o]g3d EFAFHI(ENY, 2008), thyute] vty EAH b7 < (L, 2008)
59 A7F FHEAAA Abeke] AAAE 9 AA A 259 VEAEHE TAoR FET
HoAgsjatol e =y AuiA BEskd = o Au) tiute] EAC He JFeEE st
U A1 St 2 S AR B GoAES 98 FH A £, AAHATIA Y APS A
AT ¢ JE Ae7)9 M FHE E AYSE, ?‘—@i‘: 5 Axo A vl o
e HlaE 2 9u)E oy R deSgr)d et FEAY 53 Aow BA
Holed yee s g
. 7 R&D NE3 A8 uprgdr| (D)o FoAls
NIPLO KOBASHI KOGYO R&D 7HHH=
FALLBRR 2t INGEE L =N 2B E )
e NK101 HG100MA SOFY DRSH-100
34 EUE 2AY HER 474 EWE PAY
_ 1,329,480¥ 4.096,440¥
Thoj 712 <7, V70,
o 7hA (12.412.557W) (38.246.002%) 12,000.000%
AQ = (o) E#E 2535 6.0 (8.0) EZE 40 o4
AN FE(AF1) 860min/10a 860min/10a 240min/10a
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(&%) ¢ ha, kg, &)

AL
& Al L A Al A
A oo A4t A oo A Abeg A e AR
A= 14,023 25845 362,431 11,779 2,626 309265 2244 2369 53,166
A& 5 2,640 132 4 2,766 111 1 2,117 21
B 706 3,132.5 22,116 667 3,160 21,077 39 2,665 1,039
o+ 189 2,696.8 5,097 137 2,540 3,480 52 3,110 1,617
U™ 420 2,446.1 10,274 306 2,362 7,228 114 2,672 3,046
FF 24 2,375 570 18 2,760 497 6 1,222 73
A 38 2,392.1 909 17 1,871 318 21 2,814 591
24t 25 1,500 375 25 1,499 375 0 0 0
371 3697 25388 93861 2,403 2766 66,467 1294 2117 27,394
7 822 25642 21,078 786 2,548 20,027 36 2,920 1,051
=5 715 27658 19,776 528 2,600 14,203 187 2980 5,573
g 718 22736 16325 590 2,248 13,263 128 2392 3,062
HE 1,037 25947 26,908 935 2550 23,843 102 3,005 3,065
A 3596 25901 93,142 3,583 2,591 92,836 13 2,356 306
dE 1,019 24334 24,797 913 2,427 22,159 106 2489 2,638
dd 758 2,656.4 20,136 638 2,670 17,035 120 2,584 3,101
AF 254 2,730.3 6,935 229 2,771 6,346 25 2,356 589
3.9 A7 A A

2 ZAts EUH BAY oo LS 50 2ol CHupAjH U == MEfE XALS

Of G170 o] 83st7| @3 Ao, & ZALS| Al A7 JH 00l AMELEX| $&LCH &

29| s El= &0 (V) HEAILF Be WES Ads FAIH ZASHUS L C

oot dESt Qe CHORAfH) HA2 HOp L t?

HH sl ( )8, oo EsE ( )

AE CHOt MAt2k2 oLt

( )kg

( )
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6. LS +=dt=s YH2 FA2R SHULIN?
© =37 @ &2=2 Hehh QO =OIME Z3gel  ® 7|EK
7. 0ol B2 O FE=YLIN?

(@ 0-20cm 2 20-30cm 3 30-40cm
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#0013 divke] Bl =4 54

(29 mm)

R THo] PxFE AR AWE =7 RIRExE(VIEXAR)  IEE(kef)
A E1-1 630 200 50 28 180x70 12
RE1-2 620 250 60 25 14080 12
2E1-3 660 200 50 36 16090 15
A5 1-4 630 270 60 28 150 % 80 11
AE1-5 670 290 50 26 13070 8
ZE1-6 720 300 70 32 110x70 11
B A 655 252 57 29 145X76 11
FE1-1 640 270 90 28 180x 120 12
FF1-2 550 230 100 26 150X 110 12
FE1-3 650 250 80 30 180%120 12
4E1-4 620 280 80 31 180 120 15
3F1-5 640 280 130 27 320130 12
F3E1-6 650 300 80 32 300X 150 15
BA 625 268 93 29 218%x125 13
A1 600 260 160 22 120X 140 8
A2 630 240 130 22 130% 120 10
A3 570 260 130 22 150X 130 12
214 600 230 120 23 140X 120 13
-5 700 260 130 22 140X 120 13
246 680 230 150 25 170X 120 13
B A 630 247 137 23 141x125 11
T B 637 256 96 27 168x109 12

.14 57 2 8 A7 tiate] dole] Wt
(91 cm)
gy AT o552l SEEX) e

114 69.7+7.89 18.75+2.41 195.93+42.95
124 72.9+6.74 21.42+3.16 171.97 £43.67
14 79.4+4.02 26.76+2.59 169.04+39.76
24 67.6+7.69 23.09+3.25 94.93+30.75
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(2]t g)
pma e go) Qg S
114 5.83+4.78 36.54+14.78 5421+£28.02
12¢¥ 7.93+3.06 68.27+t14.42 73.20+£20.88
14 7.69+4.66 58.57+14.64 39.73+12.90
2% 10.02+4.50 58.61+£20.25 29.22+9.18
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& 2777 %, ECE 0.26 ds/m, Z18]al &%+ 18.7 T2 SAHEHAT. F5of nlsle] argtol A
T TR oF 20 %, ECx 9F 0.10 dS/m ¥ =2 ZS AT 4 JJATH(IE. 30).

Picture Analog
0-5V, 1-5V, 0-1V, 0-2.5V
Voltage ’
Signal Output (linear output)
Current 4-20mA(linear output)
Digital
serial TTL level 9600,N,8,1(RS-232c¢)
Moisture 0-99.9%
Measuring Range o
Temperature 0-60° C
Moisture +2%
Accuracy o
Temperature +0.5° C
Sensor type FDR2(Frequency Domain Reflectometry)
Operating Range 0-60° C
Size Probelength 11.5cm@48mm
Power Supply DC 9-15[V]
Current 25mA
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(%)
8.90
7.00
5.30
7.20
11.60
7.20
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Description

Non-Contact pocket type

Range
Detection Distance
Display
Power/Battery life

Operating Temperature

30-50,000 rpm

20 to 300mm / 1 to 12 inches

Large LCD 5 digit Display

Three type AAA batteries provide 20hrs. of confinuous use

41° to 104° F/ 5° to 40° C

- 112 -



=21 H 2t o mmhl au W HE H A=

H S2IIM% Hewusas H 38 =4 |

1
1
1
:
XF xF (I)_} EA‘I E 1 XF 1
— — — — :
1
1
1
1
1

QAT FA(2012)0 EAFoE YERd 4R Al dadza 8 Fa, 9717F 7hsske
= 22k A1271(2013)M = B 2 AT 29, 1019 1020 =AY B A2
Aol A% t)Ag7 FES wE EUS HAA 7| B utA A= 2L Z=aEa 9

Fa Ak AN B Aar A 4 T B vtz ow 9lsle] dE rj A

- 113 -



124

&

Jol A= FHE

Pz

o m
ﬁw <] AT o
E T T s mﬁ ;
- ° T w F T
Wo L3 i3 W W o
_ T X © X
6N N i E = -
o Ry . ® o
oF T W T L :
~ N % :
s ® G 7% o i
— o o W V% :
o, B TN > :
O iy W o RO = T :
N up pj % N i3 @L_ ;
M qw xmﬂo il gz P e o M T
_ ; z ﬂ alr ;OO 0 ‘mvw_u
W o Gl do = da ﬁ & ;
— do T W ° .
Ty %0 S u
23 G Mo 75 :
B &L o ofF MW _— o
E_E > t_ ....N_l _ - s X,._ o 1
TR TN ) 2 . -
T~ ® MR xﬂ i %
= W o RO 2 ” T -
T ook 2 g,
ﬁ. K i o5 - o xR < ﬁr =
X E._ s OO BT 71_ g z
il T 4 o :
> o0 o O
‘wn « C._O ﬂq 7 o —
= UF R T gl B
N g o An d e ouL R° T E
) mo M v o S
T H R mo T o < S ﬁ
5 o R o= T iy o |
™ %o o) ﬂ K- —_ o oﬂa o b
5 : ~£ _.—._._._ ES._ 3 L.%O - 00
maoﬁ ﬂﬂ G Mzoﬁﬂ E
X ) :
o W AN _um__u e < @ wm m
- - T X T R F |
- B MWO = H;I 0 ‘Aluﬂ == E.A E ,mwﬂ
® oo X = i LT3 1
. o N ‘_m_,rm o w ) 5
-~ o = N

T O
E .
20 No T+ oy =™

S

- 114 -



—~
fite)

7o
Nd
el
N

—

0
e

wK

o

i

tol 22k AJA71(2013) &= =35

5]

, o8 &4 B

al

FETH( 2™, 105).

S

32}

o] WAIE|o] o]
152 (2012) 9

3

&

5]

s

s %

o] ur
=

=
=

A7t weo] wiat

=]
LN

AlZ71(2014) 04 F714 <1 W

N

=

oW

mjn
o
HA
W
@

i

o
o
03

I

P
o

o
o

HH
)

—

A~

ksl
.

o] 4o 7k

=
3L

22k A1 &71(2013) 4]

=

=0l °olI¥

o EgHoly

)-

= 2] 5]

o Yate] miow

ke
T

o 12 ESFEHAAE A3t

Al

golel 7t 3

ko3

21

‘gefoll ket

ol

file)
0

o
el
DS
1

ryl

o

il
o

—

=
]

mK

o
-

7h

elzdHelo]) S=HlS

=
=

1(

g2 (A 17w o] o) oF tha} o]

A

32k A A7) Bk By

o

(Eh & o]0 o|SFA|

olFT TN FHOR FHFIF HA @of or WA= dY

-
s

B
—_
fie)

B

tod olEHAFE AWe= °F 30 cm °lEA7|AL, AolE

o5 7fAT

1
s

22 A1 ZH7](2013) 9 A

Z7AA o

%]

4o

of W7} o]

il
o

)
=

A o]

il

dHE g =

- 1156 -



=

=]
=

=2 9
weE, 1
3

= /i

o] EE

b ob

o
o

X

dioke] shel= ehel W EHY wE A it

1 &S &9l
T Ak ol ZE Zo] Fi, £E7} o] $UESEL 2] ofolA ALYk Wik
S AT E = 74

p S — L=

g E485 M = Ak

- 116 -



5ol %

9. 109 W

k!

o] ZEZ

2 110 9

1

=7

L

]_

or
oko

B e

7149

AA X

Ko
=1

A

o

1A

212

FEL I

=l

)

7b A oo} Tt

L
a

£E5) o)

- 117 -



AL-g A7}

=
=

o A7) A Aol wel dvte] FRE ARy ol

—~
fite)

i) o

1(

R

PN
Fa%

o

SEX

=¥ =

Ef o
oFHWEZF mAdAH o] glo] 2xF A1AH7](2013)00 A4

=] =]
=T =T

AAFEA(2012)= Hi2

Q
i g

)]

RSk e

o %

-
T

Aol B

o

A5 o] P,
AdE et Ak

-
T

71(2014) 9 A

=z}
2}

Fod 3xF Al

X135

ol

HAE N

o

g

3

A

=t
=

- 118 -



2 Ao 4

ol
o
&+

bl il she}

olE

=

Al

FoloH( 29, 113).

s

e

)

teom ol ot

o) 5

@]—O

w7}

7N
Ll

5 o]

v Al

A =

Fol A gn) 7 v

olE

A7) Azow

3.

i1

of AAl =57t &

)
=
=

Skl &
3\

1]
£

33
A

ot
Al

o]
3
=

°l
=E

W
o

HA7F

3
sh& T

o

_T{,]:

)

B

—_
fite)

a9, 1149

KR
=]

sk o

8

A Y 5ol

- 119 -



~
o
-
w
=
=

A=

ﬁ

ﬂﬂ

o]
Lo

TR

—5—} o]

O >~
T

& oF 92.8%~99% = =3 et
RPAALR S E7]el &=

s}

of

=

o &

o

Ful U

it 74

0] =
A L

o= Tistel T}

Ak 1

Y7t 7ol

o7 A

ofny

-

7] 1A=

e

-
T

2. 118

=R

gojHd oo}
920 O ®lE

. 119—1200°1 4

2-33] A"

=]

o7 ZE

s

o %8

1209} o] <919
H] 2l

19, 119
< o

73
2
=)

< Al 7HA

=
1=

=
R

o ol & 7l
1= 80 % wwt

a3l

j_]_,_é_
=

s AA Y
o, A H7]

o} 48]

90 %

Atk 1

N7 T
*7 =

80—89 %, x

1
T

el

AEA]

Zhell Al ol # 3 At

SR EEL

o

%

- 120 -



)
o %

ul

F flell WEE HReR #3E 9 dEES Fekglen duasty] Sl
. 329 #Zo] Atk F4eo] 15 meo AlgHAeA FEE AP
o 0.2

M olEEEE

m/s&E A&t}

= m/sN A9 ZF tidE 167 Mol ZFFHE 155 ME 2k 92.8 %9 ZHES
H =3 ¥ tiuto] o] dEw tup= 16702 9F 9.6 %9 FEES HAY. AYSEE
0.2 m/sllAE & 156719 dToA] 1447198 =3 9o, ZFFHEo] ¢ 92.3 %= 0.1
m/se] ZdErel I A zo|upA] kom 14749 tiuprb spino] oF 9.7 %o w}ESS H

oJelg AE wFOR olFie A4 rpmE oL o =R E HAel Bagd H soju
2 Aol Jbssith ol §944 TEAAES AN FEEAR FAGeRA /A9 285
W ZHeFsl A2 4 Ak . 32-368 B ol pmel mE Y e welF
EIRIES

. 32-357A% EWE rpmS 150002 TAHAA o|FEEE 0.2 m/s 2 AT o o]
2orpmel] Wt 29 S-S Yeha 9ok #E. 358 F. 363 U3 o]FH rpmS 51 rpm
o2 FAANNF EFEH rpme 1700(0]FEE 0.23 m/s)E ol w9 2 H5s HoF
Ak

A3 EWE rpm ZANA o]FHWES] rpm & HEFIRNE W =3 L o]F &S o|FHE
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3. 32 =87 o]$HE pm o 2 2] s (F EH 1 O 90%°14, A 80~89%, X 80%1|HH)

No. EZE (rpm) OlFSHE (rpm) F=(H) =5 (71) aE(7H) & B9
20 20 2 A
19 19 3 O
19 19 4 O
18 18 2 O
17 17 1 O
20 20 1 O
18 18 1 O
1 1500 31 22 22 2 A
16 16 1 O
23 23 2 O
19 19 1 A
20 20 1 O
21 20 3 O
24 24 1 O
17 17 1 O
T oY 293 292 26 O
=25 4 o|E&E 99.7 %
v P 8.8 %

¥ 33 ey o] FHE pm o] WE A} A (& EY 0 O 90%°14, A 80~89%, X 80%M]wH

No. E®H (rpm) O|FHE (rpm) ™ (7H) =25(71) at=(70) & 24
19 19 2 O
20 20 1 O
21 21 1 O
22 22 2 O
18 18 1 O
20 20 3 O
20 20 2 O
2 1500 40 20 20 1 O
18 18 3 O
19 19 2 O
22 22 2 O
25 25 2 O
20 20 1 O
20 20 1 O
19 19 0 O
T % 303 303 24 O
=25 o old& 100 %
g 79 %
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. 34 Y87 o]$HE pm o 2 2 Ae (F EH 1 O 90%°14, A 80~89%, X 80%1|HH)

No. EZE (rpm) OlFSHE (rpm) F=(H) =5 (71) aE(7H) & B9
24 24 1 O
22 22 1 O
25 25 1 O
21 21 1 O
20 20 1 O
18 18 1 O
22 22 0 O
3 1500 46 23 23 0 O
20 20 0 O
20 20 2 O
19 19 2 O
22 22 1 O
21 21 1 O
23 23 1 O
21 21 0 O
T oY 321 321 13 O
EE 100 %
v P 4.0 %

3. 35 uE] o]FHE mpm o W A A (F U 1 O 90%°)d, A 80~89%, X 80%7|RH)

No. EHE (rpm) ©I$HME (rpm) F0CH)  =FH0H  a&0H) & =2
18 18 0 O
20 20 2 O
21 21 0 O
19 19 1 O
20 20 0 O
18 18 1 O
22 22 1 O
4 1500 51 24 24 0 O
21 21 1 O
22 22 0 O
21 21 1 O
20 20 0 O
21 21 0 O
20 20 1 O
22 22 0 O
5 % 309 309 8 O
EE 100 %
i & 2.6 %
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¥. 36 tukrEly] o] FHE mpm o] WE A A (& HE O 90%°14, A 80~89%, X 80%M]TH

No. E#H (rpm) O|FHE (rpm) FE(N) =5 (71) T&(70) & 23
20 20 1 O
18 18 0 O
21 21 1 O
19 19 0 O
20 20 0 O
21 21 0 O
23 23 0 O
5 1700 51 22 22 1 O
21 21 0 O
19 19 0 O
23 23 1 O
22 22 1 O
20 20 1 O
21 21 1 O
20 20 2 O
Clc 310 310 9 O
25 % olde 100 %
gt & 2.9 %

THEH)
=)

il

i 2 3 4 5 6 7 8 9 10 11 12 i3 14 15

9. 121 o]FMES £% 3] rpm FES(EHE o]%E%E 0.2 m/s)

i

i 2 3 4 5 6 7 8 9 10 11 12 13 14 15

T 7H)

B

19, 122 o]FMES £% 40 rpm FES(EHE o]EEE 0.2 m/s)
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conveyor device

Hydraulic power _—~
transmission device

Temporary loading

/ device

Harvesting device for
Welsh-onion

Assistance guide wheel
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«—— Driving wheel
on non-moterized

Upper hitch link connecting device
for Tractor

Connecting PTO shaft device Lower hitch link(2) connecting device
for Tractor for Tractor
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Unit; mm

static analysis

coordinate
axis EZE +E7] system

x 956.8 34.55 2386.1

Yy - 8.8 19.8 3471

z 173.3 420.5 459.6
1. 888 242 U43 EHE A2 Al A5E =87 AdS A8
2. 42812 FACT HAAHAF U43 /‘é@/ﬁ(zo%) 71, 432+ FACT ASAEE &8 €2 U-43 4H(2014)
3. £87] ASATEE FACT A5A18 21H2014)
4. EFEY BASA ZERzes IF. 13001W EfE 9% SuH(WL)AAM z&8E 259 Y8 (T]

0

olMol Azl yEE LRRLY AlE]AM Y 7], »Zxe EMEH FES SHA JESUYTNAY 3
Az

5. w87)0) FASA ZZAEE 3% 150004 57
7Azl, yZt&E= LHRRLY AlEt A Az, 2w +=
A A AZ]

6. AlARle) RAZA 7IEHEE I8, 13004 87 22% R (WR3) S4 259 U (H)A
o] Az, y#EE= LHRRLY AlEtol Ao Az, 2z mE £87] FE5 SHAA EHE FESUTIAY
SR 47z

(Lh EUE HH 0|2H HEZ 24

[ | |

e o] e FAHEALS 360°9 Wl Wagom 1°8 HAZAEE FEAM PALS
1“*‘ AEANEA BAE AEgith. WR1, WL1E 71E93(To, T1) o2 747 A4S A
Pepl=d Aab= ad. 1379 2

WR1 7129 A3dy JHdeze 5 251°0-94°, -5 274°-71° 9ol olwjo] +

[e]
708 H AEZS JF95 BT 50.18°0% ) 7] A ﬁﬂﬁ%ﬂ 52 EgEHY A=
Wekolth, WL1 759 Ad4d3 AAEZE 25 251°-94°, 5 274°-71° 9ot}
olwje] 7 H ABZS Fo= mE 5163090 FALELE AT HEY o] Al A
WAl =d] WR1 7159 A9 TWAE 65.40—-87.66° o]Fe] #HY (28, 137—(b) “A”)dA],
AW AE 65.40—87.66° o] HHA (Y. 137—(b) “B)olA A g,

WL1 71559 4% $HAE 65.46—89.09° ool WHL(17. 137—(a) “AM)elA, AHdE
65.46—89.09° o2l WML (2H. 137—(b) ‘B)olA @EAsch EE 9 49 NA AN 2
Hzto] Wsle] wE Wslel Folx= WL1, WR19 71949 WA wa} Azt o7}
e, d&zte] Zpol7k 2° Wiolwm Z xlo]7t gl Th

ol= EFH FAITAC] EFHY HHFTH AN yF& THEE 9 mm 20| Fiol A
% Ao dgoz werEr
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3 3

(a) WLL 320 (b) WR1 320
310 310 /

300 300
290 70 290

80 280

100 260

100.00 100.00
(c) WL1 (d) WR1

o \ \ = oo \ \

p i 70.00 :‘\ \ ’ \

60.00 / \ / \

50.00 // \ / \

40.00 JV\‘

7\ /
50.00 / \ / \
40.00 \3/

Overturning of transverse angle(®)
Overturning of transverse angle(®

30.00 1y =1F-T1x* - TE-08%° + 6E-06x* - 0.001%° + 0.0849%2 - 2.2282% 30.00 1\ =1E-T1xF - 1E-08x° + 6E-06x - 0.001%° + 0.0834x2 - 2.1491x
20.00 +53.082 20.00 +51.029
10.00 10.00
O 0O 0000000000 0O Qo0 Qo O oo O OO0 OO0 0000000000 o0 o o
N < O 0 O N < W oo ON < W oo ON N < O 0 O N < O 0 O N < O 0 O N <
T o " A NN N ANNOO MM o e A NN AN MM
Declination angle(°) Declination angle(°)

a9 137 A0 EdE e AR A

(Eh AA28e BH o|EH M=Z 24

o H=IPAL 71.81°, =A% 67.00°0)tt. WL
45°, 9% 50.35°—89.45° W $| o]

4 2.54°0130th, FRAELE IAE W ]
WR3 7159 4% AR 63.03-77.81°, AWALE 63.03—-77.81° o4 w3},

o) welolAl AT 18, 1389 WAREE A FaAwdel ve wrd, F4as] 1)
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Aol AAE, A H92e] Bl ve FAE 9% dep ok

.40 ol&4 HA JHEZ FA4(H9]: degree)

overturning of transverse

Overturning of transverse angle(°)

qu.rdina.te left side right side
origin point
DE front DE rear DE front DE rear
max 78 77.81 284 89.55 104 89.55 258 77.81
WR3 min 13 63.03 13 63.03 193 63.03 193 63.03
mean - 67.00 - 71.81 - 71.81 - 67.00
max 78 77.64 274 89.45 258 77.64 94 89.45
WL3 min 3 50.35 3 50.35 183 50.35 183 50.35
mean - 57.51 - 62.54 - 62.54 - 57.51
1. 2 AP FE Ao g WIr|&d 0° € 7I&2 2 counter-clockwise rotation &
2. /5 AT A . FrEL HArE0E J s AT AP (@) NNECE T
3. 4. DE : declination angle(® )
(a) WL3 . 340 35 0 20 40 (b) WR3 s 340 339 10 20
320 /ammp%jn 20 .
300 - = 60
290 70 290
280 80 280
270 90 270
260 100 260
250 110 250
240 120
190 w5 170
100.00 95.00
(c) WL3 (d) WR3

N A\ o \ \
- A AE L
"/ \N J N\ /J \ J \

\_/ >/ N/ \

Overturning of transverse angle(°)

50.00 &
y = 1E-11x5 - 1E-08x + 5E-06x* - 0,0009x° + 0.069x2 - 1.7812x 60.00 1y>6E-12x5=7E-09%> + 3E-06x" = 0.0006x* + 0.0506x> = 1.4803x
40.00 +61.057 +72.845
R®=0.9118 e RE=0.8922
30.00 50.00
000000000000 CQQQ0 OO 0000 Q00000000 Q0QQ Q00
NFT O XSO ATV RIONT B RS N T NS P IONITOELONT @ @ O N T
AN S AN NNNN® Mmoo AH oA ANNNN® M m
Declination angle(®) Declination angle(®)
=3 o] 3 - H
1%, 138 o] 23 EUE 4387 AlxEe] ML 2A
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mm, 7] 8% JAFH A FATAAS] FA7 2= 730 mme] .

ol AAF=] 37%7F EHE A
L= P B A

7ol 37%%= EF¥H IF, 260
iy
(Eeknke) 2 1 3HA] &ttt

&S sHe 7] AR A (WR3))

o,
=
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L)
%2

a9, 142 EYE-87] A" 3D 2 Y

17

EARNE QA N29e] BERANA FPSE e ARG Fagth BAEe 4
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L

¥ 41 RecurDyn T+&%

°l 5 W &
revolute joint vl o] A £52 =7 9% =7
surface to surface i o} xMe] A& 24

13 m/s, A =9 3.96 me Z7d I £

0
= %3 glolojo] Ay xow Fi s&x1S 9l STEP &+
Sotled AW golojo] &z A 9. 1433 AL ojuf] wiFel A HEX
Aoz golo] ¥7|¢hy} WPEHLE ol st BAASG 0.06, A% Lol TR 4499
TREAG 1.5 9 FATA HAE ol gt 19, 1449 P2 Yoz AT YA

6 entiies | Current Unic : FUKG/mm/s/deg

General Characteristic | SufaceToSurtace |

Type [Standard Contact Force
Charactetistic
[Spring Coefficient ~ ] [514.28571]
[Bamping Coefiicient = | [0.08
[Dynamic Friction Ca ] [15 _Pv| _Fiiction |
[ Stffness Exporent 13 v

[ Damping Exporent [
[ Indentation Expanent [z

EIEN

Buffer Radius Factar 1.2
Maximuim Stepsize Factor [ v

gl e | mEegy

T3, 143 AW Eoloje] Tz

HED
SYSTEM CONFIGURATION
THATE
i

* NUMEER OF JO;
* NUMEER OF R

DRIVIRG CONSTRAINT

9. 144 EAE 53] Axvle] FAHEA 9y

ABFeIAe A Anzhe s st A% FPLET 360% WANA 1% 14

o
2 o] g A=A 7 0%, AUAA 0ZolA] Al&ste] dEse= AW 7%
E 715% 5 23] wiEsidled HA deZe] 53 HE 36°, 5 38° o|dled A
AHE 98w FY4ETE oF 45° ol delld= &9ol Al o ol dwd Sl BIsE
R BAAE UE 2 dle FAAETF 65° o) el EHol AdlA dez 54l B7FsstS
= A A9 ¥ 429 19, 14539 7ok
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3. 42 EYE -7 A28 w24 FAZAI(HE]: degree)
oz BHE 2z FHe
9 a 9 a 9 a 1) a 9 a 19 a 0 a 9 a
90 360 36 45 57 315 42 270 * 180 38 224 48 134 *
89 * 359 36 44 54 314 42 269 * 179 38 223 47 133 *
88 * 358 36 43 51 313 42 268 * 178 38 222 46 132 *
87 * 357 36 42 51 312 43 267 * 177 38 221 46 131 *
86 * 356 36 41 50 311 43 266 * 176 38 220 46 130 *
85 * 355 36 40 50 310 44 265 * 175 38 219 45 129 *
84 * 354 36 39 50 309 44 264 * 174 38 218 45 128 *
83 * 353 36 38 50 308 44 263 * 173 38 217 45 127 *
82 * 352 36 37 50 307 45 262 * 172 38 216 44 126 *
81 * 351 36 36 48 306 45 261 ¢ 171 38 215 44 125 ¢
80 * 350 36 35 47 305 46 260 * 170 38 214 44 124 *
79 * 349 36 34 47 304 46 259 * 169 38 213 43 123 *
78 * 348 36 33 44 303 47 258 * 168 38 212 43 122 *
77 * 347 36 32 43 302 48 257 * 167 38 211 43 121 *
76 * 346 36 31 43 301 48 256 * 166 38 210 42 120 *
75 * 345 36 30 42 300 49 255 * 165 38 209 42 119 *
74 * 344 36 29 42 299 49 254 * 164 38 208 42 118 *
73 * 343 36 28 42 298 50 253 * 163 38 207 41 117 *
72 * 342 36 27 41 297 51 252 * 162 39 206 41 116 &
71 * 341 36 26 41 296 51 251 * 161 39 205 41 115 *
70 * 340 36 25 41 295 i 250 * 160 39 204 41 114 *
69 * 339 36 24 40 294 * 249 * 159 39 203 40 113 *
68 * 338 36 23 40 293 * 248 * 158 39 202 40 112 *
67 * 337 36 22 40 292 * 247 * 157 39 201 40 111 *
66 * 336 37 21 39 291 * 246 * 156 39 200 40 110 *
65 * 335 37 20 39 290 * 245 * 155 40 199 40 109 *
64 * 334 37 19 39 289 * 244 * 154 40 198 39 108 *
63 * 333 37 18 39 288 * 243 * 153 40 197 39 107 *
62 * 332 37 17 38 287 * 242 * 152 40 196 39 106 *
61 * 331 37 16 38 286 * 241 * 151 40 195 39 105 *
60 * 330 37 15 38 285 * 240 * 150 41 194 39 104 *
59 * 329 38 14 38 284 * 239 * 149 41 193 39 103 *
58 * 328 38 13 38 283 * 238 * 148 41 192 39 102 *
57 * 327 38 12 37 282 * 237 57 147 41 191 38 101 *
56 * 326 38 11 37 281 * 236 55 146 41 190 38 100 *
55 * 325 39 10 37 280 * 235 54 145 42 189 38 99 *
54 * 324 39 9 37 279 * 234 53 144 42 188 38 98 ¢
53 * 323 39 8 37 278 * 233 53 143 42 187 38 97 *
52 * 322 39 7 37 277 * 232 52 142 43 186 38 96 *
51 * 321 40 6 36 276 * 231 51 141 43 185 38 95 *
50 * 320 40 5 36 275 * 230 51 140 43 184 38 94 *
49 * 319 40 4 36 274 * 229 50 139 44 183 38 93 *
48 * 318 40 3 36 273 * 228 50 138 44 182 38 92 *
47 * 317 41 2 36 272 * 227 49 137 44 181 38 91 *
46 * 316 41 1 36 271 * 226 49 136 44 180 38 90 *
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=
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(2

gt
37°0552.8N,
wal 7198 ook kol Ae

MY CjAx

o) 5]
AE127°31 22.08E)= 9. 83 )

==
T8

Ql

-

2447

AAE elHA

o

] ol A
Aol st F7F= 11.7 hags A
= A, F5 ooy, AA

23 =] )=

A (A=

e 35 A7leld

A=A o] H F5EL 493 mm, B LFF 287 mm, H ZAYE 828 mm, F7HA
2E 89 mme BXE HYEd AL 10 m 992 33 7 tiste] AT
. 44 A6A 27
= o %
C = i = il =4 e Z_l' = 7\1’
T4 ess IH I§ ssEC $o n3% ZE amEc 22 (mm) (mm)
(mm) (r?lm) (%) (ds/m) (ﬂc) (mm) (%) (dS/m) (OC)
1 490 320 4.1 0.00 18.8 300 15.1 0.26 17.8 888 69
2 485 372 4.5 0.00 17.7 273 18.0 0.66 16.9 820 100
3 542 374 55 0.18 18.6 261 14.0 0.42 20.4 884 100
4 488 362 4.4 0.00 20.1 281 16.4 0.73 17.7 815 88
5 472 376 47 0.21 19.3 280 17.8 0.22 17.0 832 72
6 490 355 6.0 0.16 19.8 283 11.2 0.26 17.2 820 65
7 531 346 7.0 0.28 18.8 324 16.6 0.36 17.6 837 78
8 487 372 53 0.00 17.0 298 15.3 0.19 16.9 833 69
9 492 354 48 0.00 18.5 276 12.3 0.24 16.6 825 63
10 505 347 5.2 0.00 18.5 270 12.9 0.29 17.7 785 91
11 478 328 4.1 0.00 18.3 315 15.3 0.24 16.8 854 70
12 538 350 55 0.10 17.6 275 14.1 0.38 174 890 105
13 560 320 47 0.00 18.4 280 13.8 0.29 17.7 824 60
14 485 356 38 0.00 17.0 310 16.1 0.44 16.3 810 110
15 410 342 2.9 0.00 19.1 289 14.2 0.41 17.2 780 93
16 482 344 37 0.00 18.0 277 16.6 0.47 15.3 805 73
17 424 390 43 0.00 17.8 285 12.1 0.22 15.0 798 82
18 470 315 3.6 0.00 19.0 311 13.3 0.29 17.8 824 120
19 512 331 5.8 0.14 16.9 297 155 0.25 14.9 830 97
20 516 330 3.3 0.00 18.3 260 15.7 0.33 16.6 830 92
21 491 310 48 0.00 18.6 282 154 0.29 17.6 855 82
22 486 374 5.6 0.19 18.5 275 17.0 0.62 16.8 824 109
23 523 365 5.0 0.01 20.0 290 16.5 0.72 18.8 830 98
24 560 320 6.0 0.15 19.8 280 17.8 0.22 16.8 810 108
25 516 350 4.4 0.00 20.1 312 11.2 0.25 17.1 890 110
26 512 332 7.0 0.28 18.5 295 15.2 0.20 16.8 798 92
27 482 345 53 0.00 19.6 301 11.3 0.19 17.2 872 122
28 485 352 5.2 0.00 18.9 284 12.7 0.25 19.3 842 113
29 410 320 6.4 0.20 19.1 295 16.6 0.27 16.5 827 70
30 470 390 2.9 0.00 18.0 301 16.6 0.28 17.8 788 87
31 483 347 3.8 0.00 18.7 286 14.9 0.21 17.2 825 61
32 510 322 3.5 0.00 17.1 276 17.0 0.73 16.6 811 98
33 470 320 2.6 0.00 18.8 265 15.0 0.40 18.1 775 85
Total 16255 11431 1557 1.90 613.2 9487 4935 11.58 5674 27331 2932
Mean 493 346 4.7 0.06 18.3 287 14.9 0.35 17.2 828 89
SD 35 22 1.1 0.09 0.9 16 1.9 0.16 1.1 31 18
Max 560 390 7.0 0.28 20.1 324 18.0 0.73 20.4 890 122
Min 410 310 2.6 0.00 16.9 260 11.2 0.19 149 775 60
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B

ratio
(Wt, %)

99.9

99.9

soil removal
999

demage ratio
(wWt, %)
3.90
6.49
8.07

(wt, %)
100.0
100.0
100.0

harvest ratio
A ZHe EWE Fa4%E 5-15.8cm/sec HYolA 13

harvest
capacity(a/hour)
1.3
2.7
3.4

driving speed of
tractor
(cm/sec)
5.0
11.4
15.8

iy
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Mol A(56.3%)9 Aol 11.4 km/secolAlE AwWR Aw(31.4%), AWy A
(39.0%), e A (26.5%)°] 15.8 cm/secollx] A& A= F. 469 2},

5 5.0cm/sec 11.4cm/sec 15.8cm/sec
T 7 ==(ea) 77 (kg) 7 5>(ea) 77 (kg) 7N (ea) 77 (kg)
PxH Aot 0.0 0.00 0.3 0.08 0.0 0.00
Gui R Aot 0.5 0.11 5.8 0.74 2.3 0.41
AR ZA 3.1 0.38 9.3 0.92 18.3 1.69
Fe|R Ao 5.2 0.63 5.5 0.63 7.3 0.86
A 8.9 1.11 21.0 2.36 28.0 2.96
15%
B 7|E =2 IE
12% 11.29%
9% 8.07%
6.53% 6.49%
ah 4.55%
3.90%
3%
0%

5.0cm/sec 11.4cm/sec 15.8cm/sec

a9, 177 FYEE WSl wE EAE Ws)

gute] £ae F2 24 EFRNPA] FIFFA A% B Byl wgsE Aow
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Processmg of R&D i. .............................

snEs Hance=s H o= conantana an H os 2 =4

Mz ey e Ea H azmins H ey s H anw

gAABM H ey =s H suoiux Heyxga

o ZHA 24

1) 3HE &M

dote] AA4 EAL RAINAE AT FHARLEARYC5EATA, 2013)9] @]
wA F F9E 249 3,807,112900 hak FGn] 1,437,757 & VFoR S F. 48
o} Zom H. 499 AJWAE wEFGAT A4 e FuAusg FEow gt
3. 48 tjute] AGr] R &5
(5] @ 9, kg, %)
S 2012 2011 W = ZF SUE
- (A) (B) cor (A-B)  |[(A/B-1)*100
O 10a" =+ ¢ 3,807,112 2,219,247 2,921,5617| 1,587,865 715
i o 3,333 3473 3,416 140 4.0
= #k gz 1,142 639 856 503 787
0 10a% 2 4 H] 1,437,757 1,052,807 1,111,882 384,950 36.6
o 53.521 37450 39,243 16,071 42.9
- §-71 44 54] 133,951 91,690 109,117 42,261 46.1
- fr7] A8 5] 167,720 126,064 122,872 41,656 33.0
O ] 107,912 94,217 93,315 13,695 14.5
- 34 59 9 47,768 35630 37,270 12,138 34.1
g 305 561 1,008 -256 45,6
A A 5 | 130,384 76,429 77,210 53,955 70.6
2 ¥ F ¥ 3,336 4,769 3,235 1,433 30.0
o & -4 2] 139,423 89,629 96,460 49,794 5.6
G EA ] 30,161 19,228 28,301 10,933 56.9
S | 22,546 23817 16,752 1,271 -5.3
- 7] ¥ & 7 110 879 579 -769 875
AR AR 13,926 21,207 18,610 -7,281 34.3
- E x93 a 157,140 129,629 124,106 27,511 21.2
¢l &9 E 1813 1,576 -1,813 100.0
3§ %9 H 429,554 299,795 342,228 129,759 433
0 10a"d £ 5 2,369,355 1,166,440 1,809,635| 1,202,915 103.1
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3. 4804 ZFS)el digk Adn P 37.7%<1H olF & wEn7F 429554008
Qe 29.9%5 AASte] akgrte] 4G B A5 SHE f6 =wHe] ol Ty
TEHREY] 7B A e ol

.49 tiuke] AP wmE TRt
(z1€ : 9 1713/10a)
S A7 g2 L
d 9 A g o9 A G g A

ALY H A£5F| 07 04 1.1 00 00 00 07 04 1.1
Za#FEd R 43 08 06 15| 02 03 05| 1.1 09 20

F 22 2 4.1 0.2 55 L7 24 34 5.8
i =| 00 00 00| 00O 00 00| 00 00 00
s uj i 7] 0.1 0.1 02| 01 05 06| 0Z 06 08
5 i i o] 26 07 33| 00 01 0l 26 08 34
& § 2 4 3 00 00 00| 00 00 00] 00 00 00
g 4 = 3 ¥ 0 02 07| 00 00 00| 05 02 07
Hul 8 2AF F7 23 03 31 06 03 09] 29 1.1 4.0
d i 4 2 16 03 19| 02 00 02 13 03 21
ud B F 97 1.1 0.8 19| 02 06 03 1.3 14 27
of T o 7| 34 42 76| 07V 160 I67| 41 202 243
A F ol BEM7 00 00 00 00 00 00| 00 00 00
= A # T 7] 14 07 2.1 0.1 0.1 0.2 15 08 23
4 =z d u A 3.0 1.2 42| 02 05 07 3.2 17 49
d i ’] 22 36 58| 03 BHO B3| 25 88 11l
r gl 0o 00 00 00 00 00| 00 00 00
T A 27 -Fet 7 00 00 00| 0Ol 0.1 02 0.1 0.1 0.2
= 4 i 29 08 37| 00 00 00| 29 03 3.7
1 = o i 0.1 00 01| 00 00 00] 01 00 0l
£ | 111 99 210 15 1896 21L1( 126 295 421
G L F 3 2.5 22 47| 05 68 73| 30 90 120
s gk L a1 29 04 33| 02 04 06| 31 08 39
I B (= B = )| 05 5 1.0 Ol 0.0 Ol 06 05 1.1
k] A1 419 295 Tl4| 51 519 570| 470 814 1284

.49 oA 10 adl Wgk ko] mEFEAIREE 1284408 o Foll A i A
vesE S Y] mE R 42,1403, A " 24 12,0407, 29 2 A% 3.9
2 e 5 Aol AAe] 45.2%5 TSkl v
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3#. 50 taety] mlel whE A £4 (lha 71%)
(9] : 1ha)
T 2 H k=2 71 (A2 71) TB(UH)
TU7HA(H) 15,000,000
H-8A=(3) 5
AT ARG A ZH AT/ ) 41.7 421
KA 2} 14 2 21A 2} 31 2} 414 2} 514 2}
Z7437n) 5,000,000 4,000,000 3,000,000 2,000,000 1,000,000
f}il 28] 390,000 510,000 795,000 1,020,000 1,230,000
(1/4) o] &} 625,000 400,000 225,000 100,000 25,000
a7 6,015,000 4,910,000 4,020,000 3,120,000 2,255,000
ARG (Y/A1ZY) 144245 117,746 96,403 74,820 54,077
17,103 17,103 17,103 17,103 17,103 12,216
A wa 8,062 8,062 8,062 8,062 8,062 8,062
(;ij}) 74 13,590 13,590 13,590 13,590 13,590 -
a7 38,755 38755 38755 38755 38755
AZRRIE(R/A17) 183,000 156,501 135,158 113,575 92,832 =7e(126hn)
214785 (A1%t/ha) 41.7 41.7 41.7 41.7 41.7 B oSy
7,631,100 6,526,092 5,636,089 4,736,078 3,871,094 3,917,506
AZt4 288 (9/ha) 28,400,453 19,587,530
145 100

<AHAT U

 EdE 8d, diggr] 54
%, Aol& 5%

AlZF 41,74 %F(1ha)

: 2.4 a/hr

o X Mo (L
3 of do o

)

C A 1,070/, §890E= A=) 30%
AR 9771
H) @ WA 97,7309 EAA, oA 64,4929, 20144 387 A FF

DA Qln Y] 14w, B &Yt oA

A A EE B o Al

A2 121
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¥. 51 uEr] =do wE AAA A (2ha 7]5)
(&+9] : 2ha)
T = o ab =2 7] (A1 2 7)) B (=)
TU7HA () 15,000,000
&) 5
ATAFEAI A/ ) 83.4 842
1A &t 1 =} 2\ 2} 3 2} 43 =} 51
Z74A4kZHE] 5,000,000 4,000,000 3,000,000 2,000,000 1,000,000
.fxil 2] H] 390,000 510,000 795,000 1,020,000 1,230,000
(1/4) o]z} 625,000 400,000 225000 100,000 25,000
27 6,015,000 4,910,000 4,020,000 3,120,000 2,255,000
AR TIARE(YE/AZY 72,122 58,873 48,201 37,410 27,038
17,103 17,103 17,103 17,103 17,103 12,216
AR wa] 8,062 8,062 8,062 8,062 8,062 8,062
e 54 13,590 13,590 13,590 13,590 13,590 -
("/A17h)
27 38,755 38,755 38,755 38,755 38,755
Azt 8(€/A17) 110,877 97,628 86,956 76,165 65,793 8(252hr)
o34} (590hr)
2345 (A7t ha) 417 417 41.7 41.7 417
4,623,571 4,071,088 3,626,065 3,176,081 2743568 3,917,506
A7t 2 H|-8(9/ha) 18,240,372.3 19,587,530
93 100
<AlFAT W B EAAE>
—y&ds - EFE 8, i) 5d
—JEE 0%, AolE 5%
—AZEALEAIZE ¢ 83.4A17H(2ha)
—2AqX %5 2.4 a/hr
—Eu Al (13AAF - 2.6%, 2W33F ¢ 3.4%, 3WAAF 0 5.3%, 433 ¢ 6.8%, 5\AAF 1 8.2%)
—dAsn]  AAAR 1,070/, &&Ful= d889 30%
-85 AR 9.77L
=1 gAd 97,730 A, A 64,4929, 2014 3R] FA=TYT
=71 A=A 18] LG Q1R[] 1.4, B2 ZaE 0 oA
—A0zdn] ALk
O 7] 0 G 2142 19 + o Bx At 190
@ 8= 0 JA AdA 19 + oA AR 14
WA o AgRlE = 12.6 ¢ 295
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3. 52 qutrgr] =9)o] mE AAAG 4] (3ha 71F)
(&+9] : 3ha)
T = o ab =2 7] (A1 2 7)) B (=)
TU7HA () 15,000,000
&) 5
ATAFEAI A/ ) 125.1 1263
1A &t 1 =} 2\ 2} 3 2} 43 =} 51
Z74A4kZHE] 5,000,000 4,000,000 3,000,000 2,000,000 1,000,000
.fxil 2] H] 390,000 510,000 795,000 1,020,000 1,230,000
(1/4) o]z} 625,000 400,000 225000 100,000 25,000
27 6,015,000 4,910,000 4,020,000 3,120,000 2,255,000
A aAgn] (/A1) 48,082 39,249 32,134 24,940 18,026
17,103 17,103 17,103 17,103 17,103 12,216
AR wa] 8,062 8,062 8,062 8,062 8,062 8,062
e 54 13,590 13,590 13,590 13,590 13,590 -
("/A17h)
27 38,755 38,755 38,755 38,755 38,755
Al e -&(H/ A7) 86,837 78,004 70,889 63,695 56,781 &3(578hr)
o34} (885hr)
2345 (A7t ha) 417 417 41.7 41.7 417
3,621,103 3,252,767 2,956,071 2,656,082 2,367,768 3,917,506
A7t 2 H|-8(9/ha) 14,853,791 19,587,530
76 100
<AlFAT W B EAAE>
—y&ds - EFE 8, i) 5d
—JEE 0%, AolE 5%
—AZAFEAIZE ¢ 125.141%H(3ha)
—2AqX %5 2.4 a/hr
—Eu Al (13AAF - 2.6%, 2W33F ¢ 3.4%, 3WAAF 0 5.3%, 433 ¢ 6.8%, 5\AAF 1 8.2%)
—dAsn]  AAAR 1,070/, &&Ful= d889 30%
-85 AR 9.77L
=1 gAd 97,730 A, A 64,4929, 2014 3R] FA=TYT
=71 A=A 18] LG Q1R[] 1.4, B2 ZaE 0 oA
—A0zdn] ALk
O 7] 0 G 2142 19 + o Bx At 190
@ 8= 0 JA AdA 19 + oA AR 14
W o AYElE = 126 ¢ 295
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3. 53 ] = wE AAA 4 (4ha 7]5)
(&+9] : 4ha)
T = o ab =2 7] (A1 2 7)) (A=)
9l 7HA () 15,000,000
&) 5
ATAFEAI A/ ) 166.8 1684
1A &t 1 =} 2\ 2} 3 2} 43 =} 51
Z74A4kZHE] 5,000,000 4,000,000 3,000,000 2,000,000 1,000,000
.fxil 2] H] 390,000 510,000 795,000 1,020,000 1,230,000
(1/4) o]z} 625,000 400,000 225000 100,000 25,000
27 6,015,000 4,910,000 4,020,000 3,120,000 2,255,000
A g Rl(H/ A7) 36,061 29,436 24,101 18,705 13,519
17,103 17,103 17,103 17,103 17,103 12,216
AR wa] 8,062 8,062 8,062 8,062 8,062 8,062
(;T;ij}) 54 13,590 13,590 13,590 13,590 13,590 -
&7 38,755 38,755 38,755 38,755 38,755  13A(504hr)
Al ZH ] 8(H/ A1 1) 74,816 68,191 62,856 57,460 52,274  ©343(1180hr
2H3 4 5-(A1 74/ ha) 41.7 41.7 41.7 41.7 41.7 )
3,119,827 2,843,565 2,621,095 2,396,082 2,179,826 3,917,506
A7t 2 H|-8(9/ha) 13,160,395 19,587,530
67 100

<AgAT N o

—y&ds - EFE 8, i) 5d
—ZEE 0%, dol& 5%
—AZEAFEAIZE 1 166.8A1%H(4ha)
—ZAAM S 2.4 a/hr
A (1 dAF - 2.6%, 233F © 3.4%, 33X 0 5.3%, 43X} 1 6.8%, 5\IA}F 1 8.2%)
—dAsn]  AAAR 1,070/, &&Ful= d889 30%
-8 AR 9.77L
—AAn] - EA 97,7309 A, oA 64,4929, 2014d 3%7] A= TAE
=71 A=A 18] LG Q1R[] 1.4, B2 ZaE 0 oA
—17An] ALk

O tfag=gr] oG A 19 + o Bx ZFHat 19

@ 8= 0 JA AdA 19 + oA AR 14

WA s o APElE = 12.6 1 295
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(29 %)
gt BA A
(ha) 13 =t 213 =} 318 =} 413 2} 51 2} B
0.1 1577 1295 1067 838 617 1079
0.2 809 668 554 439 329 560
0.3 553 459 383 307 233 387
0.4 425 355 298 240 185 301
0.5 348 292 246 201 156 249
0.6 297 250 212 174 137 214
0.7 261 220 188 155 123 189
0.8 233 198 170 141 113 171
0.9 212 181 155 130 105 157
1.0 195 167 144 121 99 145
1.1 181 155 135 114 94 136
1.2 169 146 127 108 89 128
13 159 138 120 103 86 121
1.4 151 131 115 98 82 115
1.5 144 125 110 94 80 110
1.6 137 120 105 91 77 106
......... LT eeeeenneesd 32 e L1 L0288 L2 D2
1.8 127 111 98 85 73 99
1.9 122 107 95 83 72 96
2.0 118 104 93 81 70 93
2.1 114 101 90 79 69 91
22 111 98 88 77 67 88
253 108 96 86 76 66 86
2.4 105 93 84 74 65 84
25 103 91 82 73 64 83
2.6 100 89 81 72 63 81
2.7 98 88 79 71 63 80
2.8 96 86 78 70 62 78
2.9 94 84 77 69 61 77
3.0 92 83 75 68 60 76
3.1 91 82 74 67 60 75
3.2 89 80 73 66 59 74
3.3 88 79 72 65 59 73
3.4 86 78 71 65 58 72
35 85 77 71 64 58 71
3.6 84 76 70 63 57 70
3.7 83 75 69 63 57 69
3.8 82 74 68 62 56 69
3.9 81 73 68 62 56 68
40 80 73 67 61 56 67
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FHET EZAA S T2 E EAE SEEE

(cm/sec) (a/hour) (wt, %) (wt, %) (wWt, %)
5.0 1.3 100.0 3.90 999
114 2.7 100.0 6.49 999
15.8 3.4 100.0 8.07 99.9

B 2420 lhas 7|E0t}s 4% A Hstof ME Zd7hdAH|e] &0 [

A P oiztag
H|20| 7,631,100&0|A 3,871,094&c=2 ZAGH BtAH 284004532)510 Qlzdp=HH|E
3,917,506 (5= BtA 19,587,5302)0 CHH|SIY 145%°| X|+=E HO|Z UCH2ha->93%,
3ha->76%, 4ha->67%).
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7b. 1XPH £ (2011.12.26.-2012.12.25))

O

(@) o (e} (@) () (e}
S g S S S S
) ) (@] (e} (@] (@]
S S (@] S (@] (@]
s
-A
Nd
iy
!
aldl
7o
—_
N
Ho
_
jan s —_
o il
2 —~~
o E c)
- R T ~
2 o - | = ri oo
N - oF | ® o7 Ho
NG o | H " "
T T s iy E3
O O @)
iy X0 I NE X0
Ul ®r — i wr
r ; X0
G of 70 of oy
.A_I I —_ —
— KO m B R o
=K o iy Xl 8
= oL 3 "
o i oF ©° ~
X I T
wA
" o W ol "
A < ER )}
= 2 <+ =
iy Z.._ LN o K
@ O

A4

il

Fod

°©

B

- 202 -




L}. 24}H £ (2012.12.26.-2013.12.25))

MO .~|In_| () (@] o (e} o
T e e S < S
ik S S S S 2
%0 R O R TS R %
ol _ . . T e _ _ —
< N N N X ~< N W I
5 i Bl Kogp | X G A i Koo
p— —_— f— ~ —_— —_ f— — f— 3
" N N oo | N N ° N 4 <~ 1 N & |N N oo
~ o oo WooK | BT oMo ®W W WK
N - + B IRE <k It o + = A <+ "
K —_ —_— —_ —_ —~ —_ —_~— —_
. T El mw 5o B OW|H o wm K A mw 3 1 B X
R FTOT e T R|T o ow T o WG| T M OT &
o 70 Bopw ° @l R0 olgpa oy T opo o
XI K op |[KEOEK KEOOF IR gy U fn KD | REOBK REOOF
M {} T < o <} - < Wo < oF ﬁ {} T <} o < - { Wo
5o e O RS > -
S R I | R O I > S I - N N (" R (o =
T X T X T o T g Moo T A
o} - | ul fe) | i
g W o Ty F om Wy oy Mmoo Fm kF oy W
woowx W julogr oWl oo (woge oolw o W= [ulokr Wl o
O @) O @) O O O O O
= EK = K I B 0 L = w1
H W 1+ anuu g o aurm < W 1+ auH - o
E.__l __OO :Iﬁﬂ __OO :I»ﬂ \..MO __OO \_,NO __OO ‘VIAH __OO WIAH MO
X i . Ko XS Kok o
mﬁe {F _ <+ mK <+ X <+ _ <k mK
T | rw W EE T W R |WOR W
i+ o K I K% I+ go zr | o+ X - K%
Al o< T < _ A ) <
ot i) yils ] yils HI N H] yils i il s
I T oar 4o T o do Toar = | T oar A T owr A
< SR U L L o o' oW
@) @) @) @) @)

Ton
I
-
W

AN Az A

7

o AuA S A5

Jo

Bl

Ton
e
-

T

!

- 203 -



100

100

200

100

100

100

Y

o

o
oF

I

O FEAIZ7] A ALl 2A A

SICE)
SHAR7 BA

=]
L

Ct. 3XMEH & (2013.12.26.-2014.12.25.)

O EBARZ 4A L ARO SHAX] A4

7hEF A=

K

ol

AEO SFAIZ7] BAA Q

3 AHA

Akrd

1

(<)
=1

=2

O

A

]_

S

3y
il 3¢

=
T

o

o

[¢)

=

H71 €

°©

(FACT)
o ox
1

=

7
A7d

1

0]
T

1 A
S|

=

she] A

P
T

kS

-

s

ol Slof A= ellA

o

45 Au) s

& 93, ojohE

| Al =)

=

ojp

—_—
o

W 3ol “2014 VTS AE 7] A A A hehs] el A kS

JJo

A #sto]

=
=

E “Ei}\:]”‘—‘

<

o

3

%

=
=

3}

fo3!
H

A} A A}
- 204 -

-

T

T TR AE A



2t %537} (2011.12.26.-2014.12.25.)

%o ._lln_u (@) (@) (e} (@)
AU 2 2 S 2
e o o o o
B = = = <
o] - ild
= <
K g &
lv.AI =
, Jo %
T X°
T — ﬂ
&
N
Yoy , 0 il
N il
<0 o <}
_ K = <+
aK N = . "
- i} 0 [El
R ° of B | =7 B
o | A o
X mn_ ‘_”__ul MO ‘-NH ‘—NH
Ll < R <+
N = B .
0 m_ur« oy N X
71 oK g I %
o ..H_r . 1Xrﬂ
T 0 X i} i)
M- - o = o
BJ 3 W) wj &
o |o 0 0
R £l
iy iy
I+ oo X0 I
- =0 o~ oo a1
X el X1
- X X X o
of | o {+ + X
HE ~<J ‘_ulu. ~ rvAﬂ
X xOXO g N
\._U/H g X ) >A_| X 7O
- = gl - yild! hilg o
s R T R % TN
ull o - o do oo
< T 2 (ke b <
O O O O

e 100%=

Ay
ar

o= &

A

b= A

3

Ry

EE

- 205 -



BT Eay 22 daedld d@ S Az ATs EdEe] PTOZYY
FYS A&l Thol dste Hsm FAW st P HL Al wAA
o) &3tz A Auloloi sl FHH Tiste] Z/1F obH FHOR olFah Aol
of % % wlololR Fpo] A F YR FAel TEALDOZH 7k FAl
B EAgY s g AR AERSE JEw e gk,

H S35 E¥H

(2731 5332
9740 IR =2(107)T 1740 R ®Z104/0| HTH 10§ QIOJM, A7| Oj FAHIO|O|2(600)=
TR ZH000T 47| 23 S410| IF Sa(630,62070 ALl IS =

3
HX El0f OFI AAT 55 =8 A

(6406407 T &7 L= =20t
AT £S5 TUE WG LC0O 40| L 8N E C0f 7H0IS B g5
200k oiF =27t 24 . & I OEOIA T, A7) of THA| 4|
G o e e Ses 22 = A ¢ 5 — TFTHEl E7(0f 24E Q5|7 ZES BZN £F
z @7\ ETL0004 23 fime #a - > c SHo| 40| 2aE D A7 70E =8
= g ZE(100) SO Oj2die | & fESGESC]‘— BIE DA E(B60)0 Sjof EHEE

TIE 00| 240019 L7] MOl HHO0E

2
=
=gt0q ﬂxl"}ml Cho+ wam« == =0t =
F+E H271F00002 g7| £ =0
F T
= E=
SHR(I02 =22 O -
‘m o3 Oj2 FHHO|O|=E009 47| 0E T s
HOJo =002 ==“03 Ol& HHONZENE 123

ETE 20 AN, 47| 0% HHOINL(600)=

=, SHIOE 0j&E i) === O 2 0x5] i % = E
QWET\D -‘?‘—G’Glc?ﬁ}_ gﬁra‘g %%Lwlm%rsnuoc}) o2 120l £2(6106207t 2142 | TR H

L]} a.:-'dror HEX S| =2to 2 Jj&S -{rmﬂ‘m;q (630,630 09 2|5 SEI, ’§2| Y2 E1
5:3 | (20012 i;;a'rq 020X BEE (630,630 = 0| HHO|HZ(ENE KXot
oz #o EaleE-I acﬁl)u o7 “ﬂ"‘flﬂ[‘.']_l =ot S=E0f SUDF UWE g,g-ﬂ
A = gm0 i 3?:.'5}4 SUEZ(690)
1533 51 o o/ RO FSDE

HIT 10 N0, 47| 2 027000 47| ZEE| HOIA DRI

0/% THOKL(50002 SEHEBA 50/2(800)

[E7% 4]
Z=5 g5 =505 JH0l= 271071 of

HMIATH 10§ UM, 7| FEl HHI0|HE(E00)2t

(idle) AFE§E HRX|E| T, A7 FSE5(6302 & "I- SEI|E500) I 0|2 HHO|{E(E00)S] TELS
203 47| 7HO|S 2710105 Og) 7H0|C Z&E{0) PTOFOWER TAKE OFFI0f DIz =51
ThIe) 27| BiEs0] TEs0 WS 0/% FS ZYS(1407 ZE7|(160)E SALY 2%
a7 M 0SSR SEREY 152 of Zh H|§ ZAHI Z47((160)8 EE(162)
(6302t ‘1""\ SEEENS S B 0j& A &= za1G| FZE= HE =
S 3ig Emo= 5k suE F04 o= o Al o, b

W =529 EAE 492 U9 $87](10-2014—0097175)

B3 2]

(102)0] T&E ZT2U00)T A7| = Upy 0w =
EXEN o A =58 =

= ®AS om u(ngcﬁ;. for7|
*='7r xiME|

(1020 A ZAY100)T 47] =2 Y
HEQ I AHF £S0| sns
ST L2001} 47 HE P00

S0l 521 SR G2l
I 37 I aaggx
7 2aeChnd S o %";1. fng
L - 27k 2100 33
(400)2f
L7 W2 L0001 Z0) X301 ChT X
2o 22 =3 89 EA 5= 7¥7L|. ?3#% 527158 m,—.‘;'mﬂtﬂ Gme =
B e S Doy 22 iei000 TS HTE Ne U8
:FEﬁ(L-'A_-{ a—i‘ul(]_o{}]_[u :di_ijﬂliﬁ =2QI(100)8] SWO = 0j&57| :[c.p oj& 7iH§O[o]
o e L o 260012 471 Oi HE0[012(E00 ST A0 &
(600)0] =200 HEX|SI0) SHOZ O|2E GEE =2 71 D1 TAH01 0 2(500) Ho| QIS Dios faE
4E= SEARA 2 OdSis 8 ORERo0), ¢ & ZaML S USE Uz $E92 SNk Dus 2
7l g ‘]I&_‘ (T-’DD];P G—E—H ?JH;:;I :m = ity = S84 Ul%i’j’mﬁ EN-l %ﬁﬂ ﬂlé.;'?'—q‘ﬁ?"]uﬁ
Ly m e b : T P RO
SE| HOIAl CFIF-S7| £ B T 5(800)
w2 N _
H (233 4 (2% 5] (=738 6l
o HTT 1SR 20) UOA, A7) MO ZHOIGE WS 107 901K, 47) STBRE00E SULT WIS 20 YCIAL 47| SITA
B (002 HE7/2(500), 018 HHOICIZ(E00, @ HELOH O 22 S= AZS@00L A7 02 BHOQRE000 =H0A
] Oig= S TmA 05=T/00,/00), #R=C TS0 ANDO 57 BEA O[2H L 7t ZBU5E SASiEA 23 20| Soisits
e oo Bgd & E 9 Ea T 0| HE30IS DIFORIL, 47| 217] Si7 Ha =e A B 70| (74D 4
24 o= =] E’?’il ZEOH@E30E O WHO| 47 22 7] ZA 22 TH0|S(740)00M HBE OIE o
3, L E7(650,550)= QI% [ (82002 I+ =0§ FHIE AHATHB400] TTO] of 7% F£317] Yol 2O0tF0 S0T LS
® 3 BExSe A7 <D Gt Sl XS S5 S25G B 0)22000SI T TR0 247800 S55507] 943l HT2
2 £7hs3i T2 S0/ 4E70Sl 0l BE(730 O“M OL£E GmE 28 0 = =750 % 47| SRES7|(7502 2S5
= IHe 2 E(610620) AHO|E vnﬁ = B A -Fuf' %’C’”‘M Yot SYRE (760 S Za&orH 008
I 0f [} 524}) AHO|S} =0] BE LOE ois EEY Fo4 Gin=g7)
= =% £z
4t 27|

= ﬂa AN R,

- 206 -



2. £317] B33 QA7 dE (X2 10 ZL{, NDSL Database)
WA 104873 ) B SE] gd S8 95AR (G aadge avl 3ahe o
Ao g gk 8o e AHY g&Io] gEES FASL At
W8] ARV Ee BETY 48%, T2 L WY 15%, AA 2 A 9%E T4
3 o diutel AHEFHo U EUE AFAAANAEL §l= Aoz ety
T2 Hazld S eFY M (6) T 9o (10) SETA (33)
Ts8E (1) A1)
10-2014-0038436 10-2013-0164862
2 TEZE(1) xH (1) %E2(30)
10-2006-0119869 10-2013-0075318 10-2013-0127861 10-2012-009894
o= (1) T=(1) 10-2013-0039843 10-2012-0072860
10-2006-7006440 10-2012-0128474 10-2012-0069203 10-2011-0128352
AZ(2) 20-2011-0006895 10-2010-0139964
10-2011-0002392 20-2010-0011236 20-2010-0011235
10-2011-0002390 10-2010-0107852 10-2010-0033469
=1 10-2008-0120952 10-2008-0109558
10-2012-0068086 10-2008-0102444 10-2008-0087657
QFIH(1) 20-2008-0010998 10-2008-0051181
10-2006-0106349 20-2007-0016621 10-2007-0070807
10-2007-0068458 20-2006-0019653
10-2005-0081527 20-2005-0020011
20-2005-0019807 10-2005-0061191
- 20-2005-0012940 20-2005-001294
- 20-2005-0012938 20-2004-0024263
< Oh5(4)
. 10-2011-0072461 20-2010-0002135
= 20-2010-0000504 10-2009-0054772
231
10-2011-0007284
oJLtzl(1)
10-2010-0104994
A2(1)
10-2010-0026753
QIK(1)
10-2005-0017423
2 A e 231 AMEIDIMI|E(2)
20-2012-0008873 10-2011-0043982 20-2006-0008126 10-2004-0088410
2o Oh=(1) HEHEE(1)
PNPSESY 20-2011-000149 10-2012-0098942
Ob=(1)
20-2007-0009769
=21)
20-2006-0017331
W EE] 10-2012-0138670 (1) 10-2014-0025599 10-2010-0135148
o 10-2010-0079288 (3)
g Hog 10-2013-0154817 (1)
2 MEA| 10-2013-0040287 (1)
RS L] 10-2013-0004010 10-2007-003155
7| 10-2006-0064346  (3)
2 = gy 10-2007-0005381 (1) 10-2012-0061610 10-2010-0088587

20-2009-0001563 (3)

207 -



fiie)
_rOU
2]

it
oF
TH
o
N
3
il

=K

o o4

=i
=

ol 4 A “Welsh onion harvester

22 loje uo]

hYA

gl 7]

3] %

7172 2407119

Q=

al

17 A= g0t

= =
T_TO

s}
=,

=y

NASGo R A2

KeN
=

R

7
B

el

An A7ro 7 Aus7he

il

=
-

tH 71 AARSl o

)

o

A,

o]
R

B/

QU712 A7 gnsarle) AR S 2

nzhE A8 AFErel 71eEr

ki3

m

- 208 -



o

M S

o [ECE|GE L
~ Wi ) m T
Ju i < < | | | |
BB B m m m
O | | | | | |
% e i
| m W W W W W |
IR m m m m m m
O i i i i i i
w | | | | | |
< m m m m m m
— i i i i i i
ﬁ%ﬂo | | | | | |
ok m m m m m m
ol | W m m m m m
el L
o [ m m m m m
CER I m m m m m
I R I A R R A A B
2| =xerH | | m | | |
] Moo | | | | W W
A<k W W W W W |
wow |
Hagoto | m m m m m
o |0 o]
| e m m m m m  ©
o i i i i i i
ur [ m m m m m |
o | T e
Moizo | Bize | M izo | mizo| W iTo o
e i e U v !
Iy I A " n A
- ) ) i ) g -
03 03 03 3 03
~— [\l \pl < 0

ol

1(BE2A)

Al(o] )

- 209 -



) =A™ ‘g3t

A R _ 29 |SCI+
o= = L Stz ™ -
7'”XH L 1T O __'z_xixl_ ﬂ/ﬂz‘]X} -‘;—'%Xix ‘—IEZ] [¢] VOI(NO) ?__E_ Tv]f_—
E=lE B2 of N s (BEegdT
2013 |5t =719 2| o]FE | OlHF | g . (ISSN2234-4/Vol18(1)| =HH | HISCI
#H 85 87 Ao 675
Tl st _
B A I IR PR U1 -
2013 |EF o Ay O|EE | o] = I67S5N223 -4/ Vol18(1)| =y H]SCI
¢l
Development Journal of
of o zax| |Biosystems
2014 |welsh onion| &3} | BFd¢d | 72 X [Engineering | Vol39(4) | =i H|SCI
Harvester for IS |pISSN1738-
Tractor 1266
W= F g (FHESE 22 gg S]] 24 45 9t
(9 )Evaluation of digging performance of the welsh onion harvester
attached on tractor
A AL olEE, WAl 28, ol
o & A AgadiTa AREEed T =2 Vol 18(1)
AT 2013
T U8 : This research was carried out to evaluate the performance of harvest of th
e collecting type welsh onion harvester as a tractor attachment. Basic design factors were

investigated

such as the cultivation and harvesting pattern of welsh onion,

physical

properties of the field soil and welsh onion and welsh onion varieties. Design criteria of

the welsh onion harvester attached on tractor were determined at the cultivation standard

area : Yeong-gwang and Busan. The hill distance was 100mm, the seeding distance was

95mm, the furrow width was 310mm, and the ridge width and height were 450mm and

248mm respectively in two areas. Based on the results from the performance for evaluation

experiments of digging of the developed welsh onion harvester, the digging performance

and damage ratio were almost above 90% and under 10%, respectively. In order to

properly coincide with farmers’ request for the better performance, a cooperative factor

analysis in a future integration process with other components of a welsh onion harvester

should be considered.

Keywords: welsh onion harvester, tractor attachment, cultivation pattern, design factors
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T8 U8 : This study was carried out to obtain basic informations for the developmen

t of collecting type welsh onion harvester as a tractor attachment. Cultivation and
harvesting pattern of welsh onion, field soil and welsh onion physical properties, welsh
onion varieties, cultivation season and other basic design factors related with welsh onion
were investigated. About 90% of the welsh onion was cultivated in the outdoor field and
only 10% was cultivated in the indoor green house mainly in the Gyeonggi and
Chungcheong Province. Most of the survey and measurement were conducted in 6 main
welsh onion production area: Jindo, Yeonggwang, Shinan, Pusan, Ansung and Chungwon.
Except Jindo, most of the welsh onion was cultivated in a line which is good for
mechanization. Soil type of welsh onion cultivation field was mostly loam and sand loam.
Total length of welsh onion was 628mm, leaf length was 258mm, length of white portion
was 115 mm, width of white portion was 26 mm and root length was 180X125 mm in
average in 6 areas. Hill distance was 100mm, seeding distance was 95mm, furrow width
was 310mm, and ridge width and height were 450mm and 248mm respectively. These
values were considered when welsh onion harvester was designed.

Keywords: welsh onion harvester, tractor attachment, cultivation pattern, design factors

H=3 (=59
(9 )Development of welsh onion Harvester for Tractor
# # W : S.H. Hong, K.S. Lee, Y.J. Cho, W.Y. Parkx
st < A] : Journal of Biosystems Engineering Vol 39 (4)
WA 2014
T8 U8 : Purpose: For the increase of the farm income by mechanizing the welsh-

onion harvesting that predominantly relies on human resources, a tractor-mountable welsh
onion harvester was developed in this study. Method: Harvesting performance evaluation
experiment for the developed welsh onion harvester was performed in an actual welsh
onion grower. In three different tractor running speeds, 5.0 cm/s, 114 cm/s and 15.8 cm/s,
the harvest performance was evaluated by comparing the operating efficiency, harvest rate
and damage rate of the welsh onion harvester. Results: The performance of the harvester
was rated as very good with 100% of harvest rate regardless of the tractor running speed,
and work efficiency of the harvester is expected to be increased as the running speed
increases. Nonetheless, the damage rate of the harvested welsh onions at 5.0 cm/s, 114
cm/s and 15.8 cm/s increased from 4.55%, 6.53% and to 11.29% proportionally. The
residual amount of soil was about 0.24% respect to the welsh onion weight after
harvesting, and showed a very excellent soil removal performance. Conclusion: The
developed welsh onion harvester is believed to improve the labor productivity and
cultivation environment of welsh onion farm houses by the mechanization of the harvesting
process occupies the largest labor hours.

Keywords: welsh onion, Harvester, Tractor, harvest rate, damage rate
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O HEEOF: AME

O FEHAR ;2013

O st=X|¥ : Food Chemistry 138 (2013) 751-756

O = & B Anti-inflammatory effects of an aqueous extract of Welsh onion green
leaves in mice

& M X & : Bor-Sen Wang, Guan-Jhong Huang, Ya-Hui Lu, Lee-Wen Chang

O FRLE : The anti-inflammatory effects of an aqueous extract of Welsh onion green

leaves (WOE) in mice was investigated. Administration of WOE, in the range of 0.25-1
g/kg, showed a concentration dependent inhibition on paw edema development after
carrageenan treatment in mice. The anti-inflammatory effects of WOE were closely
attributed to decreased levels of tissue NO and tumor necrosis factor-a (TNF-a). Further
evidence for WOE's protection is shown in the reduction of lipid oxidation and the
increase of antioxidant enzyme activities, including catalase (CAT), superoxide dismutase
(SOD), and glutathione peroxidase (GPX) in vivo. Further, WOE also decreased the number
of acetic acid-induced writhing responses and formalin-induced pain in the late phase in
mice. Overall, the results showed that WOE might serve as a natural source of
anti-inflammatory compounds.

Table 1

Effects of the aqueous extract of Welsh onion green leaves (WOE) and indomethacin (Indo) on catalase (CAT),
superoxide dismutase (SOD) and glutathione peroxidase (GPX) activities in carrageenan (Carr) induced edema
paw.

Groups CAT (U/mg protein) SOD (U/mg protein) GPX (U/mg protein)
Blank 5.56 £ 0.57 5.13+0.24 14.56 +0.73

Carr 3.16 + 0.08*## 1.34 £0.21%%# 7.25 £0.63"
Carr + Indo 486 +0.14* 4.48 +0.06™ 13.01 £ 0.43*

Carr + WOE (0.25 g/kg) 3.87+0.11 2.25+1.35 8.78 +1.72

Carr + WOE (0.5 g/kg) 4,16 +0.07* 3.85+1.13" 10.79 + 0.94*

Carr + WOE (1.0 g/kg) 4.59 + 0.09™* 427 +1.05* 12.76 £ 0.81**

Data are expressed as mean = SE (n=5). #*#p <0.001 as compared with the blank group, *p < 0.05 and

**p < 0.01 as compared with the carrageenan group.
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O sHEE 0 2013

O sh=X|3¥ @ Cytology and Genetics, 2013, Vol. 47, No. 1, pp. 34-38.

O = B B @ Cytotoxic Effect of Chlorophenols on Cells of the Root Meristem of Welsh
Onion (Allium fistulosum L.) Seeds

& M A & 0 M. R Vergolyas, T. V. Lutsenko, and V. V. Goncharuk

& FLRUYE : Chlorophenols are precursors to more dangerous environmental toxicants,

which are characterized by mutagenic and carcinogenic properties. The methods of
bioassay on plant test objects to study the influence of different pollutants allow one to
connect the mutagenicity and cytotoxicity of investigated substances. The genotoxic and
cytotoxic effects of pentachlorophenol and trichlorophenol solutions on root meristem cells
of the Welsh onion Allium fistulosum L. shoots have been studied. Dozedependent
inhibition of seed germination of Welsh onions as a consequence of the influence of
pentachlorophenol and trichlorophenol solutions with different concentrations shows a
significantly greater toxic effect of pentachlorophenol, dependending on the doze, on seed
germination than trichlorophenol.

Fig. 1. Merisystem cells of onion roots at differen mitosis
stages (100, 12). Staining was performed by the ace-
toorsein method.

Fig. 2. Binucleated cells and micronuclei in cells of the
meristem of onion roots (100, 12). Staining was performed
by the acetoorsein method.

4r B Knop medium @ Knop medium
= formaldehyde (4 x 1075 %) 4r ® formaldehyde (4 x 107° %) %
3F O pentachlorophenol O pentachlorophenol
O trichlorophenol 3+ O trichlorophenol
7
2 b
1 L
0 | Iflfl | 1 1 |
Control 0.316 1.000 3.1600 10.000 31.600 0 Li=ifl L . : L !

Control 0.316 1.000 3.1600 10.000 31.600

Fig. 3. Average unweighted frequency of micronuclei on Fig. 4. Average unweighted frequency of binucleated cells on

the meristem (vertically) after exposure to chlorophenol
solutions of different concentrations (horizontally, pM).

the meristem (vertically) after exposure to chlorophenol
solutions of different concentrations (horizontally, pnM).
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O =X : Food Chemistry 134 (2012) 2164-2168

O = 2 8 Anti-influenza A virus effects of fructan from Welsh onion (Allium
fistulosum L.

& M A & :Jung-Bum Lee, Sachi Miyake, Ryo Umetsu, Kyoko Hayashi, Takeshi

Chijimatsu, Toshimitsu Hayashi

O FLLLE ¢ A fructan that acts as an anti-influenza A virus substance was isolated
from hot water extract of the green leafy part of a Welsh onion (Allium fistulosum L.). The
structure of the fructan was characterised and elucidated by chemical and spectroscopic
analyses. The fructan was composed of terminal (21.0%) and 2,1-linked B-d-Fruf residues
(65.3%) with 1,6-linked B-d-Glcp residues (13.7%). The molecular weight of the
polysaccharide and polydispersity was estimated to be 1.5 x 103 and 1.18, respectively.
Although the fructan did not show anti-influenza A virus activity in vitro, it demonstrated
an inhibitory effect on virus replication in vivo when it was orally administered to mice. In
addition, the polysaccharide enhanced the production of neutralising antibodies against
influenza A virus. Therefore, the antiviral mechanism of the polysaccharide seemed to be
dependent on the host immune system, i.e., enhancement of the host immune function
was achieved by the administration of the polysaccharide. From our observations, the
fructan from Welsh onions is suggested to be one of the active principles which exert an
anti-influenza virus effect.
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O EEERE ¢ 2010

O ek BARERMEE 72(4) (2010) 333-338

O = & B ¢ Evaluation Method for Internal Quality of Leek and Their Variability
& X Xp & : Tsukasa IINO, Sakae SHIBUSAWA, Tsuyoshi OKAYAMA, Hiroki UMEDA,

Yoichiro KOJIMA, Masakazu KODAIRA

O FLRUYE : In this study, the variability of solid soluble content ( Brix) of leek inside
of an individual, among individuals, and at di erent growing areas was investigated as an
indicator of internal quality. In addition, the time course of the Brix in each growing area
at di erent harvest timings were revealed. In consequence, Brix of lower part of stalk was
higher than that of higher part of stalk. This change of Brix inside the stalk could be
approximated by a power function. Coe cients of the power function expressed di erences
among growing areas and changes at di erent harvest timings. Therefore, these coe cients
can be utilized as indicators for cultivation management and branding.

—— il A O @B

Brix?>fR (R 7 (%)
=

0 50 100 150 200 250 300
e HOHEEE (mm)

B 4 EEHUEID Brix EERERE
Fig. 4 Standard deviations of Brix in each growing area
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