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ABSTRACT

This study was conducted to compare the cultivation characteristics and analyze their
economic feasibility through field demonstration of long beans (Vigna unguiculata sub) and
green beans (Phaseolus vulgaris L.), which are subtropical soybeans, in the Gangwon region.
As a result of investigating the characteristics of each genetic resource, the marketable yield
of long beans 2 (collected in Myanmar) was the highest at 3,490kg/10a, and the marketable
yield of long beans 4 (Asian seedling), which was the control group, was the lowest at
1,476kg/10a. The yield by green beans variety was high in the order of Greenbeans
(1,300kg/10a) > Greentop (1,059kg/10a) > Slenderette (990kg/10a) > Topcrop (956kg/10a).
The growth characteristics of long beans by planting season (30 days after planting) were
217.2 to 361.2 cm long, 33.7 to 57.0 leaves, and 12.7 to 20.2 branches. When planted in
mid-May, the product quantity of Long Bean was 2,798.7kg/10a, which was the highest
compared to other treatments. The growth characteristics of green beans by planting season
(30 days after planting) were 40.6~67.4cm long, 51.5~66.6 leaves, and 4.6~9.7 branches. From
early May to early June, the quantity of green beans was 2,136.6~2,380.2kg/10a, and there
was a difference in total quantity. However, the marketable yield did not show a significant
difference, ranging from 1,587.7~1,613.4 kg/10a. It took 5 to 7 days after flowering for
‘RADO759’ and ‘RADO667’ varieties, and more than 7 days for ‘RADO757 varieties to
grow to 30~40cm, which is the harvest standard for long beans. The growth rate of ‘Green

Top’ variety was relatively faster than that of ‘Slim Queen’, and it took more than 5 days for
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both varieties to grow to 10cm, which is the harvest standard for green beans. As a result of
farm demonstration cultivation of green beans in the Gangwon area, the 'Slim Queen' variety
was 7,417 won/kg, which was about 2.3 times higher than the auction unit price of 'Green
Top' 3,167 won/kg. As a result of analyzing the economic feasibility of demonstration farm in
highland area, 1,932 kg were selled 91 times from early June to late October in a 1,330m’
facility to the wholesale market, receiving an average unit price of 10,710 won/kg and earning
sales of 17,242,000 won. In view of the above results, long beans are cultivated well, but
they are not yet handled in the wholesale market, and it is judged that income generation will
be somewhat difficult due to the low preference. For green beans, which are highly preferred
in the wholesale market, it is advantageous to cultivate ‘Slim Queen’ varieties with excellent
quality, and it was judged to be promising as an income crop because of its high quality and

high yield when cultivated in summer using the highland climate.
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<E 1> 33t ofZO A AEAS & E5
=3 AHEHS IT SRS 4=3 =7t
29 1 UZB-GJG-1998-34 250132  S-GAAQANE Bk - S-ZH| 7| A8k
249 2 MMR-SJS-2012-41 270048  S-5-HAQAIE HoF - n]QFaf
=24 3 Gaotian jinguan 302034  =H-FHAAANE Bk - sl
9l 4 - - OfAJOLER A de
a9 1 - = OfAJOLER TANAAYF U
a7 2 - - LR =kl o=
<H 2> Y STXHUE E4F Hw
xheioy Bty & = 23 e atC| MH S
(cm) (cm) (cm) (mm) (0H) (7H) (9)
IT 250132 26.7+1.7 9.6+1.4 49+0.5 35+04 80+0.0 20+00 8.0+1.2
IT 270048  23.5+15 9.2+1.1 4504 32+0.3 80+04 25+05 6.3%05
IT 302034 21.4%1.2 7.6+21 45+04 28+02 7.7€09 24+05 51£0.3
AgolZddE  259+19 82+1.3 47+06 29+03 7.1+14 24+05 55+0.7

w IR 239), 47154 229)), 50% EdlolSH

28] 9AGYE A4 A HAAL A 214 ~26.Tcm, P 7.1~ 8,01, YAEFL 5.1~
8.0gC 2 UEIRTHEE 2).
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<E 3> 24 91}

rio

2 MSEN H|(2020.6.16.)
X

X
o

P

-

A
g o= &

2X|= ofC| 20|
m) (cm) (DH) (71) (cm)
IT 250132  66.3+16.3 14.7+1.0 9.4£0.5  333%£38 12.1+14 5.6+1.6
IT 270048 202.2+72.6  14.4%2.2 8.9+1.3  345+59  142+15  220+15
IT 302034 141,6+32.1 13.4+1.9 8.4+0.8  27.0£8.1  11.7+27  18.7+24
Agol7hdE  187.0+36.0 14.3+1.6 9.1+1.1 293479  129+21  21.8+25

T8

o e

—

cm)

5 Al = A ALEALL 24 66,3 ~202.2cm, EA4 11,7~ 14 27,
nhr) o] 5.6 ~ 22, 0cmE MR 2 2to]7h UelHTHE 3),
<E 4> BY QUEAYE BUSY U 4% v
= A} H|AFSZ A5} AbZ HIAS
L L2 B sam ymay MEE yme TH U2 uldE
?'T'__ T= 2 OEE (kg/10a) (Kg/10a) TOo (%) =T =T =T
(2.9 (2.9 (kg/10a) Ch/ZF)  OW/=F) - Oi/F)

IT 250132  7.08 10.19  6,467.4 2,504.5ab” 3,962.9a 38,7 9256 451.1a 474.4a
IT 270048  6.29 10.19 8,969.3 3,490.0a 3,802, 7a 38,9 643.3 307.9a 335.4a
IT 302034  6.19 10.15  2,188.7 1,477.6b 711.1b  67.5 1922 120.4b 71.8b
AFol s 6.19 10,19 2,632.3 1,476.6b 1,155.7b 56,1 2241 125.0b 99.1b

* Duncan’s multiple range test, P=0.05
2] o;q;q.quﬂ 24] Z(U]O}:u]_/\xl?f_ 94 ArZ ko 3,490kg/10a 0.2 743 é‘—g’kﬂ, EH}—?'?_]
2] 4(O}A]O}ER) O] AFESTRS 1 476kg/10aR 7P RQITHE 4), AHESLS 24l 3, 4 A7}
Z+Y7¢ 67.5%, 56.1%% AA o2 =A Vet 4).

|
<E 5> 2% QWK

7 & 4+
IT 250132 88.78+0.34b* 3.39£0.06a 0.33+0.04a 0.79+0.18a 1.74+0.05a 6.72+0.15b
IT 270048 87.15+0.51c 3.02+0.16a 0.05+0.01b 0.70£0.02a 1.32+0.09b 9.08+0.38a

IT 302034 90.32+0.05a 2.64+0.06c 0.05+0.01b 0.75+£0.04a 1.36+£0.02b 6.24+0.06b
AFol 7 dF 90.47+0.13a  2.824+0.06bc 0.06+0.02b 0.61£0.03a 1.384+0.07b 6.04+0.20b

rio

A | nE

2egE Hu (21 %)

cry x|

ox

HI

= o o Ao
3 2 ¥R Ee3tE

<E 6> B¢ QHRIUY 23|y

B[

(29]: mg/100g)
ag Ca K Mg Na Fe P20s

IT 2501382 66.87+£3.25a" 270.92£16.38a 40.25£0.96a  2.85+£1.66a 3.16+£2.10a 57.41+4.23a
IT 270048  38.01£2.19bp 201.52%£19.18b 36.72+£1.69ab  1.71+0.60a 1.26+0.24a 44.69x4.24b
IT 302034  38.82+7.07b  176,34£11,12bc 38,16+1.91ab 2.24+2.07a 1.49+0.30a 49.19+4.65ab
Agolhds  34.94+0.78b  149.10+7.76c  34.81+0.62b - 1.194£0.15a 15.86+1.95b
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<BE 7> Y RUXEE ditst 8 Ao|dG{Hn

SHtetEg(%) 40|87 et&(g/100g)

T T opeHass  ABTs A%s  BAoidR | mEEAbidR  4BaMNOlER
IT 250132  93.26%£0.47a"  52.01+1.85b 3.79+£0.18 2.81+0.36 0.98+0.19
IT 270048  95,20=£3.30a 41,31+1.95¢ 4.05+0.45 3.88+0.51 0.18+0.14
IT 302034 93.92+0.23a 43.32+2.12¢ 4.42+0.28 3.77+0.38 0.65+0.10
AFolds  95.24+0.46a 64.32+3.36a 4.15+0.18 3.24+0.33 0.91+0.20

Qg =% =pSy HZ 44 Hae o] 4 M=
= (cm) (cm) (cm) (mm) (0f) (7H) (9)
JPEIATE 259+1.8  9.1+1.1 5.0£0.6 3.6%£0.3 7.9+0.3 3.0£0.0 7.0+£1.2
] 21.0+3.0 9.1+£1.0 4.9+0.6 3.4+0.3 83+1.2 3.7£0.6 5.2+14

I8 fAXEE AR 24 21,0 ~ 25 9cm, G 7.9 ~ 8.3, AT 5.2~ 7.0g=
YEFSTHGEE 8).
<HE 9> OzlH QXMXIH MeEM H|W(2020.6.16.)
e EYSy FpSy = EHa Xl otC| 20|
- (cm) (cm) (cm) (oK) (7H) (cm)

JUNAAYE 51,.6+4.3 14.3+1.0 9.6£0.7 01.8+11.1 9.8+0.8 19.6+2.7
2

kil 44,0£11.7 14.3%+1.4 8.9£0.7 08.2+24.1 9.0£1.1 16.3+1.2

4 % 959 24 Al 2% 44.0 ~ 51.60m, £X|% 9.0~ 9.87), vhri ol
)

N~z __ueE . a3 4= ou=

7r samy gze BYOEEEE L0 4BR o, g g
= - < kg/10 kg/10 ot % = = =

e (gg KoM10a) (ka/10a) (o0 B oy Gy o)

YA E 6.17 9.1 1,843.6 1,204.2a 639.4a 65.3 126.4 76.6a 49 9a

<94 6.17 9.1 1,832.0 1,110.0a 722.0a 60.6 176.6 92.6a 84.0a

a9y AU AEREES 1110 ~ 1,204kg/10a, AEES 60,6 ~ 65.3%2 ekttt
)
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<E 11> D2 QHXbH

=21 O
7= s 8 Eht xl & s 2 zH]  ElE
0.68+0.04a 1.08+0.01a 5.00%0.16b

TJRRIAAE 92,45+0.15a” 1.80£0.02b  0.07+0.02a

0.78+0.05a 0.99£0.02b 5.58+0.07a

=kl 91.59+0.04b 1.91+£0.0la 0.1440.04a
<E 12> 22l SuXE 27|42 HlD (] mg/1008)
7= Ca K Mg Na Fe P,0s

JR-RIAAE 31.99+3.25a" 223.41+8.56a 18.06+1.27a

fus

- 0.93+0.27a 40.47£1.99a

kil 35.87+0,59a 226,93+5.61a 18,47+0,68a

- 0.81£0.05a 39.74+2.28a

O - o
38
DPPH A7{5  ABTS A7i5  ZM0I4R  ESHMOINR 28440148
JHRAAE 51,.25+1.83p° 29.83+£3.49% 2.99+0.26 2.06+£0.19 0.93£0.35
=il 07.25+0.15a 28.51+£2. 76a 2.68+0.15 1.794+0.20 0.88+0.07
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N 2) 33 otddiA A FAAY =1 9 132 QuiEA HA(21)
T obdA A AR £ 552 3 149
<E 14> 29 2EXY 2=
Hs =59 S K] ZH3|At AR
1 red noodle Heirloom Q’
2 asparagus bean 9
3 A Bl OFAlO}EH Q
4 21 211567 UNK - -
5 23112 212205 THA - ﬁ‘
6 2413 212209 THA - K3
7 Ful4 250131 THA - 2
8 FH5 250132 UZB - &
9 246 260948 CHN - E 2
10 a7 270048 MMR - &
11 2418 270049 MMR - &
12 ZHl9 302034 CHN - &
<E 15> 29 SUANE YKEY H2
o x 2% B %= ZRN 2xl4 ofiol
=< (cm) (cm) (cm) (oH) (70 (cm)
red noodle  196.3+32.3  16.7+15 11.0+1.7 950+16,5 4.0+00  25.0+3.8
asparagus bean 257.3+27.3 14.7+0.6  9.0+1.0 950+24.2 2.3+0.6  17.8+4.5
Agolzhdas 18174223  17.3+2.3 10.7+1.2 103.0+12.1 37406  23.2+2.3
211567 22174247 15.740.6  9.3+1.2 12404200 40+10  19.2+0.8
212205 1418150 18.0+1.0 11.3+0.6 880462  4.0+0.0  17.2432
212209 191.7420.8 17.0+42.6 11.7+0.6 940492  37+0.6 222420
250131 210,0£16,1 16,0£1,7 11.0+1.0 102.0£13.7 33+15  253%31
250132 7134214 147406 10,0£0.0 1290430  6.3%0.6 9.2+3.8
260948 9236.7+38.4 16.7+2.5  9.0+1.7 79.0+17.1 3.3+0.6  20.7+1.5
270048 81.2+10,8 16.7+15 117406 122.0£46.6 3.7+0.6 6.8+1.3
270049 178.0£74,7 14.3+1.2  9.7+15 142.0£37.3 4.0+1.7  17.7+12.4
302034 275.7+20,5 17.7+15 10,0410 11604329 27+0.6  20.8+2.4
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=3 S&(cm) Hd(mm) 23(9) A&(g/cr)
red noodle 44.7£5.7 6.1+0.8 15.0£4.8 2.2+0.3
asparagus bean 48 1+£5.7 6.0+0.8 14,.3+3.6 1.9+£0.3
AFo| 472+54 6.7+1.0 16,1+4.6 2.2+0.3
211567 36.5+5.4 6.1+0.6 12.1+3.0 2.1+0.4
212205 28.8+3.2 5.9%0.6 9.1£2.0 2.2+0.3
212209 54.9+2.9 6.1+£0.7 17.5+2.6 2.4+0.7
250131 56.0+5.4 6.1+0.6 18.8+2.4 2.1+£0.2
250132 15.56+0.6 6.7£0.6 6.8+0.9 2.8+0.6
260948 50.1£5.7 5.9+0.8 13.8+3.1 2.0£0.5
270048 38.6+6.7 5.7+0.6 11.7+3.0 1.9+0.3
270049 35.5+4.1 5.9+0.5 11.8+3.0 1.9£0.3
302034 53.0£6.0 5.9%0.6 15.6%+3.2 1.94+0.4
SAYE 299 AL 15.5~56.0cm, 7 5.7~6.7mm, BF 6.8 ~16.1g, A% 1.9

= = &4 M4 4zg SEHS 42E4

= o (kg/10a) (kg/10a) (%) (4/F) (/%)
red noodle 1,825.9 1,129.7 61.9 135.3 79.3
asparagus bean 923.5 598.0 64.8 74.0 48.7
A g7 2,015.8 1,183.0 58.7 145.0 84.0
211567 3,190.8 1,842.4 57.7 349.7 194.3
212205 1,482.8 826.5 55.7 193.7 101.3
212209 3,207.8 1,922.5 59.9 224.0 145.7
250131 3,387.1 2,039.9 60.2 237.0 156.3
250132 1,634.0 958.4 58,7 947.3 157.7
260948 3,299.8 1,996.1 60.5 298.0 186.3
270048 1,498.8 467.8 33.2 135.3 47.3
270049 5,261.7 2.790.8 53.0 583.0 314.3
302034 3,026.4 1,579.8 52.2 242.7 122.7
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SAXPYE ZHlo] ArZ Lk ITHSE 270049 2,790.8kg/10a® 7} =9tal, ‘250131,
260948, ‘212209'7} Z+7+ 2,039, 9kg/10a, 1,996kg/10a, 1,922 5kg/10aC & VERGTHEE 17).

<HE 18> EHl QHxtelE UdhdE H|W (5+9): %)
EZ *> g Cha s x| & 3 g E3tE
red noodle 5.1240.1 29.15+0.0 1.2140.1 6.4740.0 58.05+0.1

asparagus bean 5.74%£0.1 28.59+0.2 1.53+0.0 6.43+0.0 57.70£0.1

Aol 4.57+0.1 28.33+£0.2 1.77£0.2 6.57+0.1 58.76+0.4
211567 4,20+0.0 25.17x0.3 1.01£0.1 7.45%+0.1 61.68+0.3
212205 5.68+0.0 27.00£0.1 1.33£0.1 6.20£0.1 59.79+0.2
260948 0.22+0.1 27.91+0.2 1.46%0.0 6.22+0.0 99.19+0.0
270048 3.80+0.1 30.13+0.3 2.00£0.1 8.01£0.0 56.10+0.3
270049 3.96+0.1 27.51x0.3 1.39£0.0 6.94+0.0 60.20£0.3
302034 5.56510.1 29.65+0.1 1.56%0.0 6.25+0.0 96.98+0.1

SR Sulo] whuld FHL 2517 ~ 30,13%, 3| 6,20 ~ 8.01% F202 et

<E 19> B8 RUXHEE SE2Hs, SS4EL0/E 2 H (F$1: mg/g)
=35 SELH= FEUEL0|E

red noodle 16.62+0.48 6.42+0.19
asparagus bean 11,91+0.45 0.70+0.04
Aol s 17.4840.31 9.9440.11
211567 10.90£0.29 3.38+0.04
212205 12.13£0.19 0.99+£0.05
260948 11.87+0.45 1.33£0.11
270048 8.73+0.11 2.01£0.02
270049 9.47+0.29 2.99+£0.17
302034 12.1540.27 2.02£0.15

ALY TR FEE AT 8.73 ~ 17.48mg/g, FEHEEO|E=E 0.70 ~ 9.94mg/g
FEole, FEHETE Y FENHEo|E A ABolAeF, red noodleo] ThE A2
vl A e 19).
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<E 20> I SR 22
o

2 =59 T SR 3|At ARE!
1 Slenderette PG v
2 topcrop YA Heirloom =
3 blue lake 274 24 (half) s
4 provider YA Heirloom .9
5 purple queen A (half) country creen LLC Q
6 Mascaret 244 L
calibra 24 %
ferrari PG ﬁ?,
9 somelite 2Y4 A,
10 e A= KO
11 JUNA 2944 OAJOIL} FH &
12 royal burgundy 214 i
13 kentucky wonder g4 Heirloom @
14 kentucky blue 924 | ;;;:
15 burpp’s sstringless 924 ’
<E 271> D28 {TEXEE H=5Y Hlw
= =3 E=ES e =R
=° (cm) (cm) (cm) (oH)
Slenderette 65.4+5, 2abed 17.942.Tbc 12.2+2.0d 100,56+ 25, 2ab
topcrop 70.1+3.8ab 20.6+1.7a 13.4+1.5cd 106.8+ 34, 2a
Bluelake274 62.0+9.0cd 16.0£2.6¢ 12.3+£1.9d 78.31+24 6hc
Provider 65,5+ 6, 5abed 17.8+£1.9bc 12.5+1.2cd 82.6+31.3abc
Purple queen 59.4+10.0d 19.1+3.4ab 15.4+3.1ab 78.5+31.5bc
ferrari 64.4+3.6bcd 16.6+2.0c 11.7+1.2d 84,9+ 12, 3abc
Greentop 65.3+ 5. 2abed 19.0£1.5ab 15.8%1.7ab 72.0+15.6¢
Chaedoo 71,47 6a 20.3+1.8a 14.3+1.8bc 104.3+26.2a
Royal burgundy 68.0+3.6abc 21.0+1.9a 16.6+£2.9a 90.6+18.9abc

SAALE WEEAS AR AT, 3E F 50

=

~ T N2 YERATHE 21).

H ZALS 594~ 71 4decm, BEASLE 4.4
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<# 22> D28 RUXEE HREY Hu
= 2% ERls ETILIP 33
° (cm) (7H) (7 (mm)
Slenderette 37.6+4.2¢ 5.6%0,8bcde 5.0%x1.7b 10.9+1.5ab
topcrop 46.3+6.3a 6.2+ 2.3bcd 5.3+0.8bc 11,0+1.6ab
Bluelake274 41,6+5. 1labe 4.4+1.1e 4,8+1, 1bc 8.0+1.6¢
Provider 41,0+5.7be 5.6+ 1.6¢cde 4,4+1,0bc 9.6+1.9b
Purple queen 37.4+5.1c 5.1+1.5de 4.3+£1.9bc 9.6+2.0b
ferrari 43.6x2,1ab 6.7%1.9bc 4,0%£0.9c 11.4%1.1a
Greentop 46.1£5,1a 9.3+1.6a 7.0£0.8a 7.9+£0.8¢c
Chaedoo 42,0+ 3, 4abe 7.1+1.9b 4,4+0,9bc 10,6+ 1, 2ab
Royal burgundy 38.9+£5.9bc 6.0%1,7bcd 5.1£1.8bc 10.0+1.2ab

B2 37.4 ~46.3cm, FA 4.4~9.370, B7 7.9~ 11 4mm FFE2E YERHTHE 22).

<H 23> 128 STXHAE SEHEL ¥ 2T Hl
o = - SETY e oSEEsr
a s (kg/10a) (kg/10a) (70/%) (7H/%)
Slenderette 1,432+437a 1,080+ 357a 75.2+7.6a 96.9+£30.2a 69.7+24 3a
toperop 1,389+ 824a 956+581a  68.2+9.3ab 76.2+43 3abc  48,9+29,.0bc
Bluelake274 589+863b 323+580b  34.3+17.8e 33.1£d40.0 15.1£25.6d
Provider 880+611b 618+488b  69.6+£16.0ab  49.5+£3cd2.0  31.0+23.4cd
Purple queen 620+ 381b 298+209b  43.0£17.4de 38.6%+21d.7 16,0+11.1d
ferrari 771+325b 558+243b 72,847 3a 67.9£29.bc6  455+19 9bc
Greentop 1,769+491a 1,059+ 332a 59.3+5.7bc 80.9+20.3ab 45.0+13.1bc
Chaedoo 1,806+ 783a 1,300+62%9  70.7+9.9ab 92.8+35.5ab  61,1£26.8ab
Royal burgundy 919+332b 478+231b  50,7£10.8cd  53.1+17.7cd 24.6+11.3d

OPH] Z2Y AFELTRS. U AR E(1,300kg/10a) ) Greentop(l,059kg/10a) » Slenderette

(990kg/10a) » Topcrop(956kg/10a) =202 =4 UeEYTHE 23),
<# 24> D28 RUXEE Zof E4 Hjn

=3 A& (cm) 2A(mm) 1E5(g) Bx(g/cr)
Slenderette 12.5£1.0c 8.3+0.5b 5.9+0.7d 2.3%+0.4b
topcrop 14.3+1.0ab 9.3£0.7a 7.7+0.9ab 2.410.4b
Bluelake274 14.2+1.2ab 9.4%1.1a 8.1£2.2a 2.940.3a
Provider 13.6+0.8b 9.3%£0.9a 7.4+1 3ab 2.3+0.4b
Purple queen 13.4+1.7b 9.0+0.7a 6.1+0.9d 2.4+0.5b
ferrari 12.6£0.6¢c 7.7£0.5b 4.840.4e 2.3%+0.3b
Greentop 14.8+0.7a 9.3£0.5a 8.1+0.8a 2.1+0.1b
Chaedoo 13.5£0.7b 9.0%0.5a 7.2%0,5bc 2.4%+0.2b
Royal burgundy 14,3+ 1, 2ab 8.4%+0.8b 6.6+0,8cd 2.2%0.3b

3. Hojeina /)
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burgundy & 4%°] 14cm ©o|AC2
3%0] 9mm ©o|3tE FA7} F& Ao & et I’J-T—— Bluelake274, Greentop 2%0]
8g oo R RAL ALSRE UEYTHEE 24).

<H 25> J2I8 QXY Adtds H|W (5+2): %)

=3 = 2 CHEn x| & 3 2 EtL3lE
Slenderette 7.34+0.1 21.20+0.05 0.90+0.1 8.47+0.0 62.09+0.2
bluelake 274 6.44+0.1 23,46+0.1 1.03+0.0 9.35+0.1 59,74+0.1
Provider 7.48+0.1 19.78+0.2 1.09+0.1 8.66+0.1 62.99+0.1
purple queen 5.89+0.1 24.05+0.2 1.056%+0.1 8.27+0.1 60,74+0.1
Greentop 7.29+0.1 21.84+0.2 0.70%+0.0 6.82+0.1 63.35+0.3
Chaedoo 6.93+0.1 19.97+0.23 0.87+0.1 8.21+0.0 64.02+0.3

¥l 8 ~23.46%, B]it 6.82~9.35% ;oI AF YR
dloleuol 2 o 7ol GRS S8 10.4%, WA 2129 AW 11%, B 3.4%

o
= FEOIATHE 25).

<H 26> D28 {EXEE SEHsE, SSHEL0|E oY Hw (©9): mg/e)
=35 EZE2Hs SELELO0E

Slenderette 6.68+0.23 0.47+0.04
Bluelake274 6.42+0.22 0.80%0.02
Provider 7.22+0.21 1.67+0.05
purple queen 9.40£0,10 3.24+0.07
Greentop 7.57+0.20 0.67£0.00
Chaedoo 8.94+0.17 2.07+0.06

I8 EE5H FEYYEL 6.42 ~8.94mg/g 522 ‘purple queen’, ‘chadoo’7} Z+7t

9.40, 8.94mg/go 2 EA UEtHth FZHEEO|E: 0.47 ~ 3.24mg/g FELE ‘purple

-~

7t 3.24, 1.67Tmg/g S = LENITHEE 26).

’

DAL FEAS GBY, AU, SN0 UHA W) AR HE =0 g3

queen’, ‘provider 7} Z}

EAEZ ) g¥o] detxof 3 Aoz Holth 7dEe FZ £xlo moF Exjo] M 23
Sog FRaAT E59 SA4NYT 3 %wﬂm Ew‘ﬂ Hol Wri(sEdE4, 2018)
AAAE G717 ol wroug AW fAAAT} upAS Adslel AEde FHA
thopA Bao] WQsltls Choi 5(2015)2 olAXY 1N S HIS Yaiis ZAUAS
At AAE 25 Bgsfor & Ao WAl

A\ 2022 A[FHTETA




(AE 3) T ol A4 nRGA] HAX 7| mE T2 D YA HA

Pl
<E 27> 2H HAJ|H QAZE HQ

mms  mAp AR R, o2 ZZ g2 odd MEHE

(cm) (cm) (cm) (mm) (OH) (7H) (9)
42H4.08) 5AH5.08) 25.8+1.2 10.9+1.5 57+1.3 4.7+0.5 6.2+1.5 2.0+0.0 538+0.7
43H4.23) 53H5.22) 259+19 82+13 47406 29403 7.1+1.4 24405 55+07
54H(5.08) 64H6.08) 23.9+2.0 10.0+1.1 4.0+0.2 2.9+0.1 7.6+0.8 2.8+0.4 6.0+0.4

53}(5.23) 64H6.10) 24.8+2.0 T7.4+1.4 3.7+0.3 29+0.3 6.0+1.5 3.0+0.0 4.7+0.6
6AH6.07) 63H6.23) 22.4+1.8 6.8+0.5 4.8+0.3 2.2+0.2 52406 2.0+0.0 3.9+0.4
6316.23) TAH7.09) 25.4+1.8 89+08 3.7+04 23+05 57+1.2 20+00 40+0.8

s Ao ZhdZ(orolER), 508 EdolSH, SHUS: 1-3(30Y), 4-6(16~18%)

R A4 A 49~ 59 e 7HAE SH A4 30Yo|F oL, 59 dl o]F = S H AT
16 ~ 18U 2 FolHil, AL 22 4 ~ 25 8cm *gxﬂ L 3.9~6.0g02 UEYTHE 27).
<E 28> Sl HAD|E YEEY Hn

LES mAD ESY R o= SRS Sx4 oitiZol

(cm) (cm) (cm) (OH) (7H) (cm)
44H4.08) 5AH5.08) 217.2+35.0 16.9+1.2 98+0.6 55.8+19.3 12.7+1.9 23.1+4.6
43H4.23) 53H5.22) 226.1+46.6 16.5+25 99+1.0 383.7+7.8 14.4+3.0 23.0+2.4

545.08) 64H6.08) 352.6+78.0 17.9+2.9 11.6+2.1 57.0+82 20.2+25 28.9+6.3
5545.23) 64H6.10) 861.2+46.0 17.5+2.5 12.3+1.8 52.8+81 189+1.8 26.3+3.7
6AH6.07) 63H6.23) 293.3+66.9 14.8+2.9 11.1+3.0 44.0+7.9 15.6+2.5 30.9+3.6
63H6.23) TAH7.09) 308.6+62.7 17.8+1.4 11.6+1.1 41,7481 147426 30.8+45

FHlol FA7|H ASEALS vt 23, 59 A 3h5oto] 69 A A4 At A2t
EA 4 20,270, @ 5THE 7P B AR YEYTHGE 28),
<H 29> E4l HAD|E 7 H|uw

A A5} = o H| A e 38 HE HNEE

ml ay sau BIY MBS L 48R .. a0 o

o < kg/1 kg/1 it 9 = =
(2 (g O EITE hgm0a) Y OWF) OWF) OHF)
54(5.08)  6.22  10.19 34355 2.109.5ab 1,326.1ab 61.4  262.1 170.0ab  92.1abc
585.22)  6.22 10,19 42448 2,559.2a 1,685.6a 60.3 3269 2053a 121.6a
6AH6.08)  7.16 10,19 3.014.2 1,526.8b 1.487.4a 50.7 237.8 126.4b 111.3a
6AH6.10)  7.18 10,19 3.293.1 1.729.2b 1,563.9a 525  244.2 138.4b  105.8ab
63H6.23) 801 10,19 1,4056  597.5c  808.0bc 42.5 112.1 49.9c  62.2bc
7AH7.09) 816 10,19 1,111.1  401.7c  709.3c  36.2 858 34.3c  51.4c
3. o7y g " 341




of
=

[op}

o] Ayzeszre 59U A2 2a]7} 2,109 ~ 2,559kg/10a, 6Y Al 4] A] 1,526 ~ 1,729kg/10a,
9 ol ~ 79 AHEE 401~ 597kg/10a0.2 LEITHE 29). AESL 59 A<, 59 3%
HAA] 60,3~ 61,4%% ThE F2jo] H]a] &7 UERIT mebd FR5E 2o} AAe 584 seo]
A Ao AREAT.

<HE 30> 24 HAD|H UubgE Hlw (9] %)

05 mAI 4 T T
A

90.36£0.37 2.87+£0.07 0.31+£0.29 0,62+0.02 1.39£0.10 5.84%0.47

90.49+£0.19 2,36£0.42 0.33+0.05 0.62+0.03 1.37£0,06 6,20£0.66

87.78+£0.03  3.46%0,09 0.0 0.73£0.06 1.72+0.10 8.02%+0.10

88.07£0.28 3.41+£0.07 0,04+£0.04 0.77+£0.00 1.75+0.16 7.71£0.35

)
)
)
6.10) 88.50%0.36 3.58+0.03 0.01+0.01 0.75%0.02 1.73+0.06 7.16%0.37
)
)

87.86+£0.29 3.37£0.12 0,01+0,01 078+0,02 1.65%£0.12 7.98+0.26

<E 31> BY FAD|E 291y

HI

Hlul (9] mg/100g)
oE7| Al Ca K Mg Na Fe P20s
A 42171247 155.26%+4.67 35.34+1.67 - 0,98+0.10 47.00£0.98

47,.81+2,86 167.79+£9,09 33.48+1,74 - 1.02£0,10 49.64%0.33

46,94+0,60 207,21£2.31 36,14+£0.69 2.19+0.74 2.30+0.61 59,19+1,85

46,47+£0,19 211.44+£1,73 31.44£0.51 2.56+£1.58 1.94£0.08 ©55.16%1.48

(5.08)
(5.22)
(6.08)
645(6.10) 65.48+0,30 202,89+2,70 36,36+0.47 2.37+1.28 275+0,13 57,43+1,48
(6.23)
(7.09)

53.88+0.85 224,38+£2,07 32,39+£1,11 0,40+0,00 1,30+0,07 50,81+117

o=E7| PSESP DPPH ABTS
44+(4.08) 54H(5.08) 95.02+0.06 59.23+3.36
43H(4.23) 584(5.22) 95.86+2.16 60.45+1.81
L, J&lgl
<E 33> DOzldl FAI|E AH H[W
T XAl b HH = z4 g ofcl4> M=
(cm) (cm) (cm) (mm) (OH) (7H) (9)
444.08) 545.08) 29.9+2.0 10.7+0.7 6.7+0.6 57+0.5 80400 3.7+05 94+1.2
438H4.,23) 53K5.22) 25.9+1.8 9.1+1.1 50+0.6 3.6%+03 7.9+0.3 30+0.0 7.0%1.2
54H(5.08) 64H6.08) 24.7+25 84+10 49+0.6 35+0.2 9.4+27 3.3+06 55+1.3
554(5.23) 64H6.10) 20.3+2.2 6.3+1.1 35+09 34+04 7.6+09 3.0+00 50+0.6
64H6.07) 63H6.23) 17.0+1.5 7.8+0.7 7.0+0.7 35+0.3 55+1.1 20+00 4.0+0.2
6516.23) TAH7.09) 23.5+1.8 85+0.5 4.5+04 2.1+0.7 7.1+0.7 23405 50+1.0

s IAHAYFOMOMER), 508 Edlols, UG 1-3(309), 4-6(16~18%)
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TN AV RaAS R A%, 48 eRE 5U ALE $RA57E 309019
% 7

.0~29.9cm,

0= AL =% HE HEZ A 2X|4 otefZo|
(cm) (cm) (cm) (0H) (7H) (cm)

4%4.08) 5AH5.08)  40.6+9.1 15940 11.6£2.7 576£275 9.3+x1.0 6.9+1.7
48H(4.,23) 53K5.22) 47.8+6.0 12.6£2.1 8.0+1.3 58.8+153 9.7+0.7 22.9£5.0
5AH5.08)  64H6.08) 56.0+7.2 16,3+1.5 11.3+1.3 572+115 7.3+1.2 15.4£2.9
55K5.23) 6A4H6.10) 53.7+20.3 154455 11.1+42 515+206 7.3+75 17.1£7.5
646.07) 63H6.23) 63.8+6,5 151+15 10.3+1.5 66.6+17.7 4.6+1.1 10.9+2.0
654(6.23) TAH7.09) 67.4+6.8 164+1.2 10.2+1.0 64.0+187 7.0%+1.3 10.6+1.9

adR1e FA7E ASEAAS vlad 29, 59 G4 AR A2F 7 22 50em oFtE

AFAEE, EA e 9l olde R W AoR YERTHE 34).

sl ady  mmw EH2 sEsw USF wss IN 0% B
(e (g Ke/M0a) ke/0a) 00 R opx) oE) N

54H5.08) 6.10 10.19 2,136.8 1,613.4a 523.3a 75.5 1476 104.0a 43.6a
584(5.22) 6.17 10.19 2,278.0 1,596.0a 682.0a 70.1 154.4 97.1a 57 3a
64H6.08) 7.16 10.19 1,586.8 1,058.5a  528.3a 66.7 105.9 62.9a 43.0a
64H6.10) 7.08 10.19 2,226.4 1,451.6a 774.8a 65.2 153.5 88.5a 64.9a
63H6.23) 7.23 10.19 2,026.3 1,290.7a  735.6a 63.7 134.1 77.9a 56.2a
TAH7.09) 8.03 10.19 1,292.3 832.9a 459 4a 64.5 86.3 48 3a  38.0a

TN HESFL 59 A H4 A L613ke/10a, TH B 4] A] 832kg/10aE SR
L. [e)
- T

A
oL At AZLL 63,7~ 75.5% 30| THE 35).

<E 36> Ozl YAD|E AdYE H|W (2] %)

057 A 4 Cri xl T

54(5.08) 90.36+0.37 2.87+0.07 0.31+0.29 0.62+0.02 1.39+0.10 5.84+0.47

58K(5.22) 90.49+0.19 2.36+0.42 0.33+0.05 0.62+0.03 1.37+0.06 6.20£0.66

6%+(6.08) 90.65+0.25 2.06+0.03 0.12+0.08 0.70+0.02 1.52+0.07 6,48+0.18

63H6.23) 91.41+0.19 2.0240.08 0.20+0,09 0.78+0.03 1.73+0.07 6.59+0.38

)
)
)
581(5.23) 64H6.10) 89.40+0,07 2,35+0,33 0,15+0,11 0.82+0,02 1.66+0.01 7.28+0,36
)
)

747.09) 90.84+0.21 1.91+0.05 0.13+0.04 0.80+0.03 1.61+0.15 6.33+0.16

3. fojnnt /343
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<H 37> J2I8 FAD|H BI|HE H|W (2F2]: mg/100g)

orE7| PSESP Ca K Mg Na Fe P20s

47+(4,08) 5%H(5.08) 23.65+1.57 193.04+7.79 15.46+0.83 - 0.68+0.08 36.07+2.10
438H4.23) 538K5.22) 26.44+1.05 212,96+13.30 16.06+0.12 - 0.70+£0.07 32.77+6,13
54H(5.08) 64(6.08) 28.01+0.54 247.19+5.46 17.07+0.63 - 1.00£0.12 43.15+0.88
581(5.23) 64H(6.10) 32.01+1.88 287.71+7.79 18.45+0.48 8.77+7.97 1.32+0.60 48.29+1.93
64(6.07) 63H6.23) 30.54+1.07 255.24+10.61 16.92+0.99 - 1.21+0.47 44.27+3.04
63H6.23) TAH(7.09) 34.23+4.28 265.95+8.21 16.41+0.93 2.25+1.58 1.18+0.35 42.06+0.80

oE7| HAl7| DPPH ABTS
44H4.08) 54H(5.08) 95.02+0.06 21.32+3.75
43H4.23) 58H(5.22) 95.86+2.16 25.98+1.65

A 4 T orddiAL F8 S WAE AT 71 AL

<# 39> D28l FL-EEXHH|0f Chot UH|EH Zot (He] & 322 23)
X2 3| MHfj 4 Xi..als et _ %Tm
= = outz 3uts 7 (%)
A 500 99 138.2 86.5 75.0 99.9  85.dabc
B 500 90 31.3 54.3 130.4 72.0  89.5ab
C 1,000 107 150.0 339.5 133.3 207.6  69.6¢
D 500 69 160.0 242.9 182.1 195.0  71.4bc
E 1,000 83 69.0 192.9 211.5 157.8  76.9abc
F 2,000 78 35.7 84.0 64.0 61.2  91.0a
L - 69 363.2 275.0 242.3 293.5 -
— AAGEAA 90%2(DMRT): 5%

- AgA “‘EZ’\}, ‘”"3557] 23] A & 1493 AL, WAL 2AL

— A AEFE0U55%+71EHM5%, BIAEFEEHIT RS+ Y 52%),
C: ABZ2ZEAHZT+ 04+ 22H0 11%), D: u|AEA|(Beauveria bassiana, 58.6%),
E: UAEA(BTFEXE | 62.4%), F: AHE(HH]okA)

T EEFFAEY O] gk PR ET= *lJﬂL A (=) BFE=olA WARLT}
AHACR FAL, YA Aol WA W2 A2 UERATHE 39).
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<E 40> 2l ELYEX Y0 Theh ofeHAIY

AlEotH NEEE 8|2
= ot
AE —— 0 0 oFalsle
A=Akl . 0 .

BE oA Aol 22 Lhehbs S okl Aol trehtd] SESITHE 40),

ot s, J2Hl 2 OlF

R et & @4, BF WIE ARE 43}, RADOT59’, 'RADO66T EF9| &&=}
‘RADOT757 0] ]3| ArfAoz Wgrom FRIO &dhFA<Ql 30~40cm7HA] FAst7] s
285E 7|72 'RADOT59’, ‘RADO667EES] 2% 7§3t & 5~7%U, RADOTSTEFL 79

70

-
o

‘?gf:!(cm)
g 3

q
O PN W s U N B WD

et YY)

—RADO 667 —RADO 757 —RADO 759

(28 3) 8¢ et = Y, g5 Het HuOHStE 7.8)

RADO 667 RADO 759
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aH 2E Z0jAE BT M3k 2022)
— 2 Eke ) --- L0k ETH) — THEgZET)
25000

20000 FEA

/
15000 13,758 13.?_36 Y

10000

Aetch 7K B /ke)

8672 6695

5000

18 28 38 128 s 2 7E 8 9oF 108 n1¥

X = g - *.."E-Fn"—" E? eI =g ;1’_5|E|L -’T‘-Ei 3
OfA} (F2 & 29) e S|UA|7| =g
Zo]: 15cm oW, FA4: 10mm WY
S e AT A =4 4kg, 2,000~ o= 500kg/Y
eMT I Wy Fo] o Ex] grolofgt 20kg  30,000¢¥/kg s o|y

(A90] £5REHA ghotorh)

)
g - - - - -

1S mUlAY ASAT SREAT AUAKEE) R FE0EE) AREA AT

7ters =uiAl AgriAbeh FEmiele A
SHY A flglen, J-Rle Zo] 15em °llH —r77ﬂ 10mm lﬁﬂ, A=A, A WA,
Fo] A=A gotd Aol e EestAl Wl WY FAe ATste AL YENY, 24
SHe TAY 4kg, FoltX 20kgE AN, FHF YA AT, JYEFTS W
500kg o2 UERHTHIIH 8).

1 4kg)

fob

=(

Bl COHAE MBE ZAF AFEI(6.29.

0

rE 0x
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(A 6) T otariAx Bk AF
St ol F mul A E37E AbsE aRNe) AHaE
S haoh WA 2AA WA ko] 42
o 99 ol B udsHese] 4~5Y S
tkg DI Wol TSl muAAe] A Fatstedch U AFE AFNeL 19 101
2ol B u[dstso] EdolnE 74 Aol sURE 90U S APOR B BaE

A F FAom Austact,

=x ey =pSy =k = otcls=  otcfdol  &BE  EX &+ s

=° (cm) (cm) (cm) (/&) OW/F)  (mm) (mm)  OH/F)  OH/F)
&44 77.0 19.1 24.5 26.9 7.5 64.9 8.9 7.9 42.0
A=) 65.5 20.3 25.3 23.7 6.6 54.3 8.1 7.7 42,7

Y ASEIANE YUY 9 2FFS Alste] AL, B, #F, =R AEEE

o = .
ARG AT, B 7 ASS 2 Aol e USitHE 42).

- 85 =E B= 3= MAME

== (g) (cm) (mm) (kg/m) L a b
=kl 6.1D 13.6 b 8.0 b 1.8 a 463b 17.3a 266 a
A== 9.0 a 15.7 a 9.4 a 2.1 a 529 a 166a 275a
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ZstY Zz =3 E512H(kg) ZatetH (f/kg)
&34 = 16 7,500
6.27
wi=llos E 24 3,000
&34 = 16 5,500
6.30.
wi=llos E 24 3,000
A =43 E 156 7.417
I9E E 180 3,167
T AL 20229 JFEEE EujAR (AR AEEs At

[e]
=
a3 TS EANA FFER

LYW EEO] 7.4179/kg 02 TUH 3,1678/kgell I3 oF 230 B A wort
(E 45). oH3 olft AWA Bt TANY B4 4 FEujISe] HEsks EA WMo
23, SEREA G EURO| AYHOR £L /1AL we Ao BuH
<E 46> T2 SIMAB(EK) FE SONF AL 8|E(2022)
=5t E5t34(23]) E5t22(kg) Ao (*/kg) 0HE ()
64 26 876 4,587 3,806,000
T% 13 276 7,346 2,182,000
8L 13 220 25,423 5,522,000
9L 24 372 9,167 3,614,000
10% 15 188 12,033 2,118,000
A 91 1,932 10,710 17,242,000
TR P4 SHUZEY 98 EAR AUE wa o 23, 6o 4,5879/kgOR
7bg v NP 8Uol 25,4239 /kg O A Aok AOE URTHGE 46), olefat 1S
ool WFE} oIBA I PalF WHOR Sepo] gashuA Etapo] FUYe

=5t E5t3l(2) Eot=E(kg) AT (2/kg) 0HE(H)
h=l 4 89 15,368 1,254,000
9¢ 9 245 10,357 2,348,000
A 13 334 10,784 3,602,000

5 A S Al RS ol o 23, 84 15,368U/kg 2 E
of Blsf v W2 A2 eI 47).

b




<E 48> 24l SIS ZHE =24
sis gst2d I mE FYH AS
AMAHZ 7 =zI5|A £5l=Y S - 33 N
gt we SR T (ke @E) (HE) (@Y
)47 EUYE  1,330nt 912} 1,932 10,710 17,242 2,166 15,076
* Eg~108) ’ ’ ’ ’
. 133
224 Wb 495m o0 334 10,784 3.602 597 3,075
(85~9%)

" el 202205 7lebE EoiA (AT, FREET) A

APA AT U ASst AL

17,2420 909) &S AL %

et

Ae5E 109 she7tA] 918 1,932kg S M E5}3h]
3

5t At

B8 AT 48), 1,330m* A4 Zuj A&

Hat 10,7109 /kg2] ©71= dro}
A Gu|7E oF 2,166 Y 4 Q5 o

= : gL
AFHOE 15,0761 YUY 5% 8 5 Ut
<E 49> O2iH S7taFE FGH| 2M(>@ds0t 71F)
g= A2y = HI8 (X 2) HlD
SAH 2L 65,000 130,000
5714 H|=H] 23 40,000 80,000 Q%
Leoky] 44 18,000 72,000 A 23
A 4835 248 119,784 e
7| ebA & H) 1,330m 183,690
LSNPS AT I 208,335
TR 1,372,463 7.96%
A 2,166,272
# T A7ReEH] A9
<E 50> 12 S7taF FdPH| 2MEESt 71F)
g= A2y = HI8 (2 2) HlD
SAH 1L 65,000 65,000
2714 B2y 3% 19,000 57,000 -84 91H] (20ke)
Leoky] 34 18,000 54,000 A=A 33
AL 84AFF 248 20,832 a5
7 A = H] 495nf 60,230 HE, Efo] &
a4 Ak = 69,445
TR 200,602 5.56%
A 527,109

# o, Arhegu] A9

7/,
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WA FHA B AFETHE 405w Mol Er o] 89 FaiE 09 Fa71A o
197F 133] 334kgS Z3}ato] Wit 10,7849 /kg?] TH7lE whol 3,602 Y] &S AL 5
AT, FGUI7E o 5271AY ARE ol HFHOR 3,075HUL 25 2Y » Yt

oo ¥IHZE ATRES FYste] B, TANL =Y HEES Be LYY EEL

A F5 BEY IBAH A Fho| T £FAo] Bof 45
% ok ke, e A gekolgofel st A, wer] %u
o2 WAG

o] A3 ROt BAF, 3
I

o ole] 3t HOFEEAHe| MEA A 0T ARt

(HMIRZH: S55 S¥X|FHo|M2| Sat ol AKX X S7HHE SH7)

A D) T3 ordd A& %7517‘}% T3 2 2P Qs H2A(20)
7h ARk E 2 uke ) o ST 3,490kg/10a0 2 VMY = REAL,

]
= T d
ol 2] 4( o}/\]o}_-_ﬂ)_/] R 1,476kg/10a2 7P WokS

EES %
U AEeS S 3, 4 ARTE 42 67.5%, 56.1%% FUH R w9
of, 23R SAAYY AESSHS 1,110 ~ 1,204kg/10a, AEEE 60.6 ~ 65.3%%

NE 2) 33 olddiA4: FAAY 3 2 P2 AujE4 AR (21

7 9AAYY 2o AFESSEO ITHE 970049 2,790, 8kg/10a2 74 =9F L, ‘250131’,
260948, '212209'7} 717 2,039, 9kg/10a, 1,996kg/10a, 1,922, 5kg/10a°] %

U oy 22 AELFS U ARE(A,300kg/10a) Greentop(1,059kg/10a) >
Slenderette(990kg/10a) » Topcrop(956kg/10a) <O &2 =92
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NE 3) T3 otEA4e uPA] FAA 7o G2 FH L A A

7b. BRI AESHe 59 A4 A7) 2,109 ~ 2,559kg/10a, 6Y A F4] Al 1,526 ~
1,729kg/10a, 69Q 3} ~ 7Y A4S 401 ~ 597kg/10a0] B

U, aRNle) AEed 59 e F4 A] 1,618kg/10a, T A HA Al 832kg/10aE

=
ol Abols oy FAA w2 AT AEFES 63.7~ 75.5% TEOIU=

(M8 4 33 otz Fa FHF PAS AT {715 A
b 3Ry pegs el de oA ate A% AR BESRAA WA
oA WALIL e AoR et

\ ™
L R oA A FolA A UEhve SEE ofsiS Aol YEUA esk=

F5Y A% MEF § 5~74, RADOTSTEFS 7Y
U I EFY Q&= syl e Ao wirew, 2Nl EektA2
10cm7HA] AA3H7] o3 285 772 7 %5 5 st & 5 ol 28 H3d=

(N¥ 6) T3 ot 7k AF
IR By SAFEA EFUR wojAge] 68 Fststel Ausls wad
Fo] 7,417/ kg2 TIRIY 3,167 /kgoll HIsh oF 2.3 w2 Avj
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