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ABSTRACT

In 2023, the area for lettuce cultivation in Gangwon State was approximately 117ha and
the area for open-field cultivation(79ha) being about twice as large as that for facility
cultivation(39ha). The harvesting time in Gangwon State was summer season, when high
temperatures and monsoon rains lead to a decrease in production and an increase in
market prices. A major cultivated variety in Gangwon State was ‘Sunpung Gold’, which
was showed excellent growth, late bolting time and strong resistant to pests and
diseases even in the hot and humid conditions of summer. However, ‘Sunpung Gold’
was a type of ‘Red lettuce’, and varieties in ‘Green lettuce’ family were generally
known to have more resistance to heat and have a late bolting time compared to
varieties in the ‘Bed lettuce’ family. They were more favorable for summer cultivation.
Therefore, this study was aimed to test various superior lines and varieties of lettuce
developed by public institutions and private seed companies in Gangwon State to select
varieties with stable summer cultivation characteristics. As a result, 'Wonkyo 11-27'
from the ‘Green lettuce’ family was selected as a promising superior strain for
cultivation in Gangwon State. And it was demonstrated excellent adaptability for
cultivation in other regions as well, leading to its application as a new variety named
‘Galmaetbit’ in 2022. In addition, ‘Wonkyo 11-30" from the ‘Green lettuce’ family also
was showed excellent adaptability for cultivation in  Gangwon State and other regions of
South Korea, resulting in its application as a new variety named ‘Jingalmae’ in 2023.
Jijuk=70" from the ‘red lettuce’ family was verified to have excellent adaptability for
cultivation in Gangwon State and other areas, leading to its application as a new variety
named ‘Goodssam’ in 2024. ‘Jijuk-76" from the ‘semi-heading lettuce’ family was
showed little lower yield in Gangwon State, but it was demonstrated excellent adaptability
for cultivation in other regions of South Korea, resulting in its application as a new variety
named ‘Ruby Crunch’ in 2024.
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(AE 1) 45 TS X

7t SIS XIAHSAH

S22 HAIDH APOIME DHIZSS! SBHAIOD ABAS AT 11-265 B0 HI-F2 30| 571
LIERLt 4250] 9 300kg/10a SACH, S0 AP O %2 202 LIESTE FAI0F AR Al2STH
HIZS 2H0) 5B X017} 7o) YUUCLY, LHHIZZO! HAOP} ABAS ‘¥R11-285, ‘HD11-27
&, ‘YD11-28%, ‘HR11-308 2L F5 ¥4} 50F 20| O 700~1,000kg/ 108 EH| LIEKLT, i
APl ‘MD11-235'2 RISt 2E NBAS o HHIZZ0| HIXs 282 BAN. BEW Ao 3
ABPIS “2@11-3157t (HIEE0] HETCHC e YT S75HL B2 55 G847t £0F 220
o 500kg/10a(18%) 7| LIEHSOD], ZLATI= M2 QARRH 202 LIEKICTE SXI0F AL 22 Al
£ UiD11-245'7} EYRALICH G4 YZ0| HUOLE FF Y47} HOF £Z0| o 400kg/10a(19%)
27 LIERAOLY, 00 A7l (HHIESQ! E2RI0] & O SO0 2T 25 NBAS o HHIZES

K M—
=0 /t8 =2 FUAE B/

|0=|I'|
==

0l0

Al

p L=

HEZ OIEETAH(1HERD

+20
=

B 11, 20200 4% QS o (HIEZE 48 SX
aszzm o8 o= EEY S TNV PST
° =ee (cm) (cm) (9/%F) (0h/3) (/e (kg/10a)
SEXX|0 16.4 11.0 755.2 162.4 7/25 3,063
2u11-26% 19.8 114 666.0 164.7 7/22 2,701
LSD(5%) 1.87 4.41 96.2 83.59 = 337.3
CV 2.94 11.24 16.75 3.34 = 3.32
MESC 15.2 13.5 648.0 93.1 7/27 2,380
Hu11-31& 141 13.7 782.4 130.4 7/26 2,812
LSD(5%) 7.45 1.79 78.63 246.76 = 668.3
CV 14.45 3.74 20.0 9.82 = 7.31
Hx|Ot 18.3 11.8 769.3 122.6 7/21 3,120
2W11-23% 19.5 11.8 b32.5 88.0 7/13 2,159
AW11-27% 12.9 9.5 562.9 127.0 7/20 2,283
Hul11-28% 18.7 12.0 1,033.8 202.7 7/23 2,795
Hu11-30& 13.2 9.7 609.6 115.6 7/20 2,472
LSD(5%) 2.3 1.02 9.93 128.84 = 445
CV 5.0 4.97 4.02 9.75 = 10.28
Eggl 19.7 10.0 7251 141.0 7/29 2,406
Yu11-24% 19.1 9.9 778.3 193.1 7/24 2,871
2W11-32% 16.5 10.7 499.3 129.6 7/26 1,652
LSD(5%) 1.87 0.26 80.08 222.8 = 443.5
CVv 4.48 1.1 22.85 14.72 = 8.45
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ME 2510| 4 MX|0F ALOM= AI-AS ¥w11-268", MEH AZ0M= HIZES MSSE, FA
O AQ0ME ARIAS Eul11-27%", EX|0F AQUM= ARAS Hul11-82377t 7K R4t 422
LIEFG. SEXY U 28 HSdo| d% MAOHH=H-SX|0F AE0| M= w10 FX|0F AE0| T
2 dgs 2R, M09 F? HERY AEAS # EHHI%%OM ML FT 2000] =N S5
deot FB0| AN, 2E 45”%%’8% Seoie W ZEXYMAME M0 AZQ Hu11-253"%
SX0F AZS| Huw11-24%", | FX(OF AG0M RYSH =2 HEHS IS 22 Hu11-2757¢
JEAY U M 7Hsd0] RYS RFASLE HREIC.

s =598 dSHH HEd AME RS A0| HEHSY Sfs
R0} 4.1 4.7 4.0 3.4 4.6 4.8
2T11-258 43 4.5 4.4 3.2 4.4 4.7
HE3Cc 4 4.5 4.4 3.6 4.5 4.8
§T11-318 3.9 4.2 3.6 3.9 4.3 4.3
Hx|0t 4 3.6 33 3.3 3.6 4.2
§W11-238 38 3.5 2.9 3.0 3.7 4.4
§T11-278 35 4.5 4.3 3.7 4.2 4.6
2W11-288 37 4.3 2.8 3.3 3.7 4.4
2711-302 34 4.1 3.6 3.6 4 4.3
£zl 4.5 4.7 4.3 3.4 4.7 4.8
2W11-245 44 4.7 4.6 33 4.7 4.8
2T11-328 4.0 4.8 5 3.7 4.6 4.42
X WIIE: 22(1)-Y3(6)
H 13,2020 4% 2AS U HIZSE 28 L 2K+
278 As 2 259 +&(kg/10a) B0
- IS0 3,063 100
2011-258 2,701 112
o HEBE 2,380 100
T11-318 2,812 137
M0} 3,120 100
2011-238 2,159 70
M0t AT11-278 2,283 74
§11-28% 2,795 91
2011-308 2,472 80
£l 2,406 100
SXx|0f Hu11-24% 2,871 154
211-328 1,652 88

X WHIES +2X=(100) 7I1E 2 27 AZE MASY JUd +2X|
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So| FA(0F A DlaTE2 2= 555 S0 +F90] 7t FUCH, ATE/F 21} A0|9f AHERSG]
Lot 24510 ZEXS 018FT 7Hsd0| 52 S22 MULACE 2iH SYUet FX(0F AR o=k
dF9 2 Muf7|Zt SO At ZEAG W A HSF0| IR HUL Lot Mils7t 222t
2t ZEAY oAM= o] H=E o571 HMZ M= AU, Bt 271 S50 et 2=t HOf
OIEET A 20E S¢F Hdet LES 27t 0|F0{M0F it

A
=xo 275y Ha = x5 >y oy
(cm) (cm) (9/%) (kg/10a) (=OALZ))
DU ESES] ESEL| 13.4 15.0 1971 867 7.26
SHAMZ QI Z02l 18.5 11.5 318.2 1400 8.3
gESHENE HAD - - - : -
== X0t =X|0t 17.0 11.6 211.8 931.9 7.23
e (RIESHNly XM X|0t 16.7 12.1 347.5 1529 7.29
H=X|0t =X|0f 16.7 13.0 242 .9 1068.7 7.28
OjAT& Hx|at 19.1 13.3 457.4 2012.5 7.29
MELE(S7HHH]) 13.8 15.5 178.4 785 8.2
P AESEYSE MU & MY AR Qo 5 =7t
H 15. 20209 &F AMESSE Mis7t d=2=2AF A
2 B2 MagHE a=s g M0l ms 02
HEo 200 MAE SX0b MX0b xop 32
1. 71223 X0[HE2 4 3 - 3 3 3 4
2. 7|& SEEL 5017t 3 5 - 2 3 3 4
3. 7|1& E—’c‘f— O =342 2 5] - 4 2 4 4
4. 7|12 E3EO EE2 4 4 - 4 2 3 3
5. 7|& S8EL 7HAE 4 3 - 1 2 1 3
6. 712 EBEL +3HYY)EHM:= 3 5 - 3 4 3 3
7. 71& EZHLC o2 3 4 - 3 4 3 4
8. 7I& OEEf TOHAH=0RA) 2] HIE2 4 3 - 2 3 2 4
9. 7|12 EZECH AHXKAE)S S 4 3 - 2 3 2 4
10. 7|2 ESECH FOIKHAHRN] 8IS 4 4 - 3 4 2 5
1. B5 7t5d0| U=t 5 4 - 3 3 2 4
12. 7|E} L7 X - - - - - -
Bt 3.6 3.9 - 2.7 3.0 233 38
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(WE 2) 4% SPAS NANSAIY L NS OSSR
2

7t. REAS X

SEENG

2249 22 M| AZOINE HHIEEQ BEMADH AYAS $i11-255 HLt
£ LERAOLY, 4242 of 20kg/10a HEFH £0F 2 X012 2OIX| Q94D Z0f Al7| 3t
HET! A0S DHIZSO MEBCO HUKSTO| ABAS HD11-315 20 559
OF 4240] Of 1,500~1,600kg/10a B7F5ICE CIEt ZTHA= NBAS ‘¥i11-3157t
LIERAT, AJ0jo} MEdie AEASTH o2
B2 ANEAE ‘EW11-345'2 ‘Hu11-355'7
900~1,600kg/10a(43~66%) S7tZHCt. 1 1 9| 4% U{HIES HX|OH=ZCE Ot
LIEL 53 740 TRBICH SA0F 0| Z9 tHIBE EXR0| ARPISHC HE-

20| 2f 1,500kg/10a =UCLY, Al0|Qt MEHHSHS A\[HAE “HW11-328' 7t ELZIHLC}
LERHCE 25 AEAS © QHIZS0M 22 S 8 240| 79 9l O LER LY
HOZ LIEJHOD, MESIslo] A XA0F AU AIBAS ‘Hi11-255, HED HQ0INE IS
MESL, X0 AG0M=E AEAS Hu11-278", SX[0F AZUHAE ARAS Fil11-325"7t

T IR

My 0x
N
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o
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58
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ol JHj
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=
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53
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ool
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K @48t HOR LIEKICE 2RI L 87 MSNO ZS M0 HSH-SXI0F A0l IR &1
MR AZO| CHA S ZHS HYOH, 409 2P iR NEAS U HHIZSMM os ¥
e = ZBI51HS [ Hx|0F AQGO| ‘Yim11-345 %}

NO| LIAM Eo| Yot
MK
O

=5
4111-35%", ]_Elﬂ Of

0| SiUCt. 2E 4=58=
o

od
AZUM FUSH =2 HEHSYE BQ HuU11-273"7F ZEXNG W

40

r

el 7tsM0| RYUst LEFASCZE ML
T 17. 20214 M5 QEFAE L HIZESYE M| EY
A = = pSy = F3 i FOA >
< (cm) (cm) (o/F (OH/%) (2/%) (kg/10a)
SEXX|0t 15.0 10.0 112.4 27.0 7.26 2,248
2AW11-33% 14.1 10.4 111.4 29.0 7.25 2,229
LSD(5%) 1.2 0.9 46.6 7.9 - 2,248
CV 4.3 4.3 11.8 8.0 - 11.8
MESE 12.7 13.4 130.9 21.1 7.22 2,618
EESESE] 12.3 12.9 127.0 23.1 7.25 2,540
AW11-31% 11.8 12.3 53.2 12.7 7.27 1,064
LSD(5%) 0.9 0.8 29.2 4.1 - 583.4
cv 2.8 2.8 12.4 9.5 — 12.4
x| 17.1 10.9 158.6 32.0 7.24 3,171
AW11-275 12.1 8.8 34.9 10.6 7.25 698
2AW11-285 14.4 11.2 151.0 30.8 7.27 3,020
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#u11-30= 11.0 8.8 135.6 35.9 7.26 2,711
AW11-345  17.3 1.4 204.6 357  7.24 4,091
#uW11-353 17.8 11.7 238.3 42.4 7.24 4,767
LSD(5%) 0.7 0.6 73.4 14.1 = 2.2
CVv 2.2 2.2 26.2 24.8 = 26.2
ez 19.0 10.7 130.2 25.1 7.24 2,604
#u11-328 15.8 8.7 56.7 15.0 7.23 1,133
LSD(5%) 0.2 0.6 4.3 4.8 = 864.6
CV 4.3 4.3 13.2 6.9 = 13.2
H 18 20219 4% TS U (HISSY NGNS WY
AS A He Aty Apn| XS
FSAx|0t 4.3 4.0 3.5 3.5 4.0
#u11-332 4.0 4.0 3.5 3.9 4.0
MBS 4.7 4.0 3.5 3.6 4.0
SHEH=H 4.3 4.0 3.5 3.5 4.0
HW11-31& 4.5 4.0 3.5 3.6 4.0
&x(0t 4.7 4.0 3.5 4.2 4.0
Hu11-272 2.0 4.0 3.0 3.0 4.0
#Hu11-28% 3.8 4.0 3.5 4.0 4.0
#u11-30= 3.5 4.0 4.0 4.0 4.0
#Hu11-345 4.3 4.0 3.0 3.8 3.0
#u11-3b=2 4.3 4.0 3.0 3.4 3.0
ExE 4.7 4.0 3.5 3.5 4.0
#Hu11-32% 4.0 4.5 5.0 4.0 4.0
X BWDIE | 22(1)-Y50)
H 19, 20218 4% QYA U QHIBEEE 43 L R4
7 AS +2(kg/10a) YRS
M0} FSAx(0t 2,248 100
#u11-333 2,229 99
HSEE 2,618 100
HED SRS 2,540 97
Hu11-318 1,064 41
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ROt 3,171 100

Hu11-27% 698 22
. #W11-28% 3,020 95
PSP

#uw11-30% 2,711 86

#HuW11-34% 4,091 129

#uW11-35% 4,767 150
—_— EYE 2,604 100
SX

#Huw11-32% 1,133 44

CAYRAT DHIBS 2EXA(100) 7IF 2 278 ALY NBASO| HUN 22R4

0|8FZ! &7t SIRA X LHE0IAM TSX(ORF SHAMEMO| AT 0| L5, S7HHHISENEE
CHO ~ZH0| SIX5| FUCE HEX(0R Z? ZE AMEES SE0 352 FH ¥ 30| =0t M=t
oM 71 MSch= SS0IACE. = Eot 74y =7 LHEMGCL HIZES AMeE 3-8 HO0lK =
ZOI¥OH, O AVs o 13 - #E AOZ LIEIGICE F2 M0| Zgt MEH MRS il AH|SHLL
DElY 252 Mol ZEAY S84 FSXOED 20| 11 FOH A7t 22 H4ES |40
LQst o2 MotECt
H 20. 20219 M3 AUESE U454 ¥
zxoy 24715y =Py e >3 =d Fd
° © (cm) (cm) (9/F) (kg/10a) FOAI7])
SHMNMEH MzH 10.7 8.9 45.2 904.0 7.13
IS S X[0F SX|0 15.2 8.6 200.4 4,007.2 7.16
ZIO|MX|OF KXo 15.3 8.9 174.4 3,487.2 7.15
S X|0f SX|0 16.0 9.3 200.8 4,015.2 7.19
XlEx|0t Sx|0 16.0 6.9 60.2 1,203.5 7.20
MEEE(S7HTHH]) 13.6 10.7 201.3 4,026.8 7.21
B 21. 20219 &5 AMESYE Muls7t 422AF 2
EN =i SHMMZH WESX[0p TO0|X|O0p FEX|0r ZSX|0r
1. 7|EEEO| X0|H2 3 4 2 4 1
2. 7|& EEHCH 245t 7} 3 4 2 4 1
3. 7| SBEL Y2 2 3 2 4 2
4. 7|1& BB EE2 3 3 2 4 1
5. 7|1 S8EL 7t4E2 4 4 2 4 2
6. 7|& SEEL +S(HEY)2H= 3 4 3 4 1
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7. J|= Z==HC} of
8. 7I& Z3EL —TLUHXKEUH“)OI S
9. 7|& L FOIRKZ0HY)S| HISES
10. 71& SZECH FOHRHAHRDS| 832
1. 25 71580] U=t

s 3.0 3.5 2.2 3.8 1.5
X HIPIE @ 2F(1)~YE(0)

WWw w|ps~
NINININ | W
ArlrrwW Wi >~
== N NN

B 2220213 &% I3 0185 /tsd T8/ 2
4 = A 0|
S =3 wor Az . @0t TR|Z gy
(UEAOI) = L o, &
1 SHEH=H 3 2 3 3 3.5 2
2 IHEEX(0t 3 2 3 3 3 4
3 ZI0|XX|of 4 4 3 2.5 35 4
4 HEX0 4 4 4 3 4 4
5 TSX(0t 2 4 2 2.5 2.5 2
HMSSE(S7tHH) 35 3.5 4 2.5 3 4
X Pz - 23(1)-2¢=20)

74I°E'01|*1" CHHIZZQ! SZHX|0} ASAE ‘Mw11-335 2O FE-HE-F50| &2
Lt =20 of 1,500kg/10a ZACL, L Al7|= AlRASH HHIES 2t 2 X017} AT A
|

Hh
)

HYOM= CHHIESQ! MEZET AIGAE {u11-318", ‘¥u11-368", ‘¥u11-375", ‘¥u11-3
S5O F0| 2F 600~1,600kg/10a =/ LIEHL, FU AV = 2E ARAIS ¥ tHHISSO0| Hi%et 22
HCH HX|O0F HYO| 2L AYAE ‘¥W11-345", ‘¥W11-355' 7t LHHIZZQ! MX|0F, HeI2|T L

2 XS H0 £20| & 900kg~1,300/10a(25~42%) =H LIEHGLH FUA7 = AIEAE ‘|
11 31 20“*1 |:|-§ i-|7'(||:||- 71|O=| 71|% %%Eq oF 3I 1= Dfi[HMO| 7%} 7-|O§ |_|- |-l_rO|_|- AEFA—IO
Cta HOK|l= A2 EUCE SXI0F AZ A2 HIZS?! ERO0| AGAS ’u11-323" 20 20|

F2u Ol U=MO=Z =2 defs B, FUAVIE M2 RARGIACH 20[Q AZY L AdAS
‘H11-398"7F UHIZES '#HAIMAYE HO G- F=-F50] =2 LEL 0] o 800kg/10a &4
O, FHAZI= M2 RAfSt A= LIEIRCH BE AFAS ¥ HISS0M FEE & Y LM0| 79
= AC=Z LEHL} EHY0| Yot A2 LIEHHOH, MBS0 AR SX|0F AZol AldAS Bl

[0¢]

L

oT =/
11-328'7} 71&F @45t 7102 LIERCE AlD|Q) A AHX|0F A/Yo| ASAE ‘YW11-308", ‘Yw11-34
S, H11-3587t @45t JYE HACH ZHQ AF AFAS Eu11-398 = 2510] Zote A0
7t Oa BOX= g2 Q0. 2 de5d2 zzarw M M=H AZEQ “Mu11-38%'2 MX|Ot
Aol ¥W11-308", “Hu11-345", ‘¥u11-365"7F LK LY XHHY 7F5A0| Qst LEHECZ

M= RAC.
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B 23. 20224 &F RS L UHIESE Ms E4
SE = =3 et FOA =
A 8
(cm) (cm) (/%) (OH/==) (2/%) (kg/10a)
Sz xx|of 14.1 8.9 145.4 49.3 7/25 2,907
Hu11-333 13.9 8.6 73.9 73.9 7/27 1,477
LSD(5%) 7.2 1.6 141.6 455 - 2947 1
Ccv 14.8 52 36.5 33.6 - 38.3
MEZL 12.0 11.3 135.3 27.4 7/10 2,705
#u11-312 11.5 10.3 122.4 33.6 7/11 2,449
H111-363 10.2 9.6 54.2 19.8 7/11 1,084
Hu11-37% 12.0 9.3 53.7 20.2 7/11 1,074
H111-38% 11.2 8.9 107.3 38.3 7/7 2,146
LSD(5%) 0.9 0.9 27.2 8.0 = 544.3
Cv 4.2 5.0 15.3 15.2 - 15.3
AMX|0t 17.3 10.0 168.5 43.7 7/13 3,370
yedzlx 19.6 10.3 141.1 45.3 7/10 2,821
#1W11-302 10.7 7.2 103.3 42.4 8/1 2,065
H111-343% 17.1 9.8 189.6 455 7/15 3,791
HW11-35% 17.3 9.9 209.0 45.6 7/11 4,179
LSD(5%) 2.1 1.7 89.6 13.7 - 1785.1
Cv 6.6 9.3 29.2 16.4 = 29.2
Egzl 18.5 9.7 156.9 39.6 7/11 3,137
#HW11-323 13.4 8.2 48.8 23.3 7/9 975
LSD(5%) 5.5 4.8 137.6 27.6 - 2750.3
Ccv 8.4 13.3 34.1 21.1 - 34.0
AHAHAYS  14.0 7.9 46.0 18.0 7/11 919
#W11-39% 16.2 9.4 85.5 26.2 7]7 1,709
LSD(5%) 4.6 2.7 69.8 5.8 - 1396.5
Ccv 8.7 8.9 30.2 7.4 - 30.2
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H 24. 20228 4% QTS U (HISSY XGHSY WAL
AS MY Lh Afenar Ao 2%
SSHX|0F 3.8 3.7 3.7 3.6 3.8
#uW11-33& 3.3 3.1 3.5 3.5 3.1
HESEE 3.5 3.4 3.9 3.8 3.7
#W11-31% 4.0 3.8 3.4 3.8 3.7
#u11-362 3.2 3.3 3.4 3.5 3.4
#u11-37% 3.2 2.8 3.9 3.4 3
#u11-38% 3.8 3.8 3.9 3.9 3.7
ZX|of 3.9 3.4 3.3 3.7 3.8
Hedgo 3.8 3.7 2.9 2.9 3.5
#u11-30= 3.6 3.8 3.7 3.8 3.8
#HuW11-34% 3.8 3.6 3.4 4.1 3.8
#uW11-35& 3.9 3.5 3.1 4.0 3.9
EdE 4.0 3.8 3.9 3.5 3.9
#uW11-328 3.8 3.7 4.3 3.5 3.6
FHAHAY E 3.5 3.6 4.2 3.0 3.5
#u11-39% 3.8 3.8 3.9 3.1 3.8

X VIR - 2E()~Y3(5)

27 AE =2(kg/10a) XS
- SZTXX|0 2,907 100
&111-33% 1,477 51
MEzCe 2,705 100
AW11-315 2,449 91
NEH 2AW11-363 1,084 40
AW11-375 1,074 40
£1W11-38% 2,146 79
%|0 3,370 100
HQJa|m 2,821 84
XX|0 2AW11-30% 2,065 61
AW11-345 3,791 113
&W11-35% 4,179 124
—_— B 3,137 100
B HW11-328 975 31
=00l ASIHA|I KA Y E 919 100
- &1W11-398 1,709 186

z X WHIES £HX(100) 71E 2F 27 ALE AEASY dUA K|
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Lt AZE 0|SETIAYS
OIREZ 57} 5IRA Xt PN ZISX|0IF ASX(0IO] TARZEZ} 0| ASI0, S7IUHIZE! MEZ
CHCH 0] 35| RUCEH TI0IHR|0| 42 ZE MEES S50 59 FH L F50| =0t 0]
oF 400kg/10a Z715101, Miulis7I0IA 71 MSsH= ZZO|QUCH 2 M0| ZIsH HEH AFS Xid- A5}
1 OtRfY 252 M2otke JEAY S4d ASX0EL 30| =11 FO AI7|7F £2 MES |40|
Heg Aoz HHELC
H 26 2022 4% MEZY MSSH U Y
zx0 ST - - S x5 22y =0y
° (m)  (cm) /%) (kg/10a) (Z=CHAIZ])
0SS X|0f =>qlil; 13.3 8.1 84.4 1,688 7215
ZI0|&x|0F X0t 14.2 8.4 90.3 1,806 7€10
S X0t =>qlil; 13.9 9.0 38.8 776 7220
TS X|0f EX|0f 16.6 8.3 38.6 772 7E11Y
2oy HX(ot 12.9 8.5 48.9 978 7220
MSESE(S7HHH]) 11.6 9.9 74.7 1,494 7910
B 27. 202249 &% MESE 7t 224 24
g Sab mAm xm nm  EX
1. S7I0M L7lz 7|EE3Ue| XI0|F2 3 2 3 2 3
2. 7|1& SBEL f=+0t Tt 3 2 2 2 4
3. 7|1& ESEL 4L 2 2 2 2 3
4. 71 SBEL 2H2 3 2 2 2 4
5. 7|1& E3EO 7tE2 3 2 2 1 3
6. 7I& SEEL +S(MEY)EM= 3 2 2 2 3
7. 71 S8&0 o2 4 2 2 2 4
8. 7|& SEEL FUAH=OY)S 82 3 2 2 1 3
9. 7|1& SZECH FHX(Z0A)S BISE2 3 2 2 1 3
10. 71& 23E0 FO0HRHAH[XNS| BHS2 3 2 2 1 3
1. B8 7I5d0] U= 7t 3 2 2 2 3
Lo 3.0 2.0 2.1 1.6 3.3

X WIPIE 2()-Y5(5)

2024 ARHFELIN



¥ g A 0
s 23 oo wr L o mnm 488
°  @EAok)  S° CEEELT
1 OHE<=X(0 3.3 3.1 3.8 3.3 3.7 3.4
2 ZI0|~x|ot 3.6 4.1 3.3 3.3 3.8 2.8
3 ZSX|of 3.6 3.8 3.1 3.5 3.6 3.0
4 ZIEX|0t 3.3 3.0 2.9 3.5 3.5 2.3
5 Zo 4.0 2.6 4.0 2.9 4.1 3.7
S7BI(HEE5) 4.3 3.8 4.0 3.4 3.8 4.4
X Pz - 23(1)-2¢=20)

0 ALoME HHIZSS! X0 A-FAS XIM-738" 20 S E8=-F350] =2
LIEHL =Z0] 2f 1,000kg/10a =%1, O Al7|= 2 XI0IE 2O0IX| YRUACE XX|0F AL0M= A>AS
K|X-708 7} CHH|ZZE YEXMZ|OHECH LS HA-Z0|c 276t0 50| =0t 20| F 1,000kg/10a
=) LIEROLY xtﬂww OF 17 HE HIE 2402 LIEITH MEH AU AP [fHIZZ0 MEBC

7t NYAE ‘RX-745°, ‘K|X-818 EL} £20| 2F 400~700kg/10a = LIEHGT, 0 AJ|= XX
7427t HE Al & %%Etr OF 170 M =2 5SS HYOLL MXOZ [I2 AHYo| Ax AEHE
% OiHIESE HE et BN 2R AEY 32 AFAS AA-772"7t UHIZSQ FHAIMALY
CE20 B2 ST 270l G257t =0t 20| 2F 600kg/10a(18%) =2 LIEFHOH, A
Il M2 AR A2 LEIRTE St2At AZ2 E2 AMEAS XH-8027t E2=AIEL E4FS0

=yl
0} 20| ©F 900kg/10a(19%) & LIEIOD, £Tf A7l= M2 HI2Et HOE LIEKETE or2
ALl Z2 HHIBS0 ASAERASZO| NFAS XIH-765 KT 20| Of
FO A7k ABAIS RIH-762 7t QHIZSEC Of 15 YE £2 23S 80,

r
B 200l A HR0IN P43 FHS BHOLY, X7| MY U MS5T| B7| ZY HYOR Qlo) LK

Ol'U

L 2td M3d2 Oa "2 AC=2 LERL. ARAS & UHIZSHAM 0L Fe 230 =AM SE5|
Yoot F50| GUH. 2= YREYS SIS O HX(0F AGS XH-702'2 M2HQl AZ9 KN

—77%, ESt2A AZY XH-80=2 7t HEAIG W M /tsd0] RYT LTAS2E HUEAC.
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H 29. 20238 4F 2 Che|= S E4
I (%.ﬂwg = 5 23 ZCiA £
cm) (cm) /%) (0H/ZF) (2/¥ (kg/10a)
Sx[Ot 18.4° 9.9 233.9 82.7 7/16 4,678
X&-732 17.4 9.8 183.2 38.3 7/16 3,664
LSD(5%) 0.7 0.6 59.0 48.5 - 1,239.5
cv 0.1 0.1 1.8 0.7 - 0.7
ESHX|0F 15.5 9.8 274.0 71.2 7/15 5,480
X|H-705 14.7 9.1 312.2 66.6 7/9 6,244
X&-713 13.9 9.4 187.9 54.3 7/16 3,300
X|H-75% 11.4 9.4 162.1 54.7 7/9 2,549
LSD(5%) 0.5 0.5 62.6 6.8 - 1,252.0
cv 0.1 0.1 1.1 0.4 - 1.1
HSEE 13.0 11.56 214.8 47.6 7/5 4,296
X|&-745 11.0 10.2 177.6 45.0 7/15 3,551
A¥-81% 13.8 10.3 193.9 54.0 7/9 3,878
LSD(5%) 0.5 0.6 21.1 4.9 - 421.0
Ccv 0.1 0.1 0.4 0.4 - 0.4
AT RAZ= 15.1 8.7 78.9 24.0 7/8 1,578
XNH™-77= 16.9 9.1 106.3 34.6 7/8 2,127
AH-78=2 17.2 9.3 82.8 26.4 7/8 1,656
XX¥-795 13.2 8.3 67.9 23.8 7/8 1,358
LSD(5%) 2.7 1.5 16.0 5.1 - 321.1
cv 0.5 0.5 0.7 0.8 - 0.8
TSt 10.7 8.8 83.2 26.4 7/10 1,664
X&-80= 10.9 8.7 129.6 40.8 7/9 2,591
LSD(5%) 0.4 0.5 25.9 9.0 - 517.4
cv 0.1 0.1 0.6 0.6 - 0.6
YCAEMREE 147 9.7 150.1 55.2 7/7 3,002
x|H-765 11.5 9.1 113.3 33.9  7/15 2,267
LSD(5%) 2.3 1.6 60.3 20.7 - 1,205.9
cv 0.5 0.5 1.0 1.0 - 1.0
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= O O =
Hs-25Y A L et 40| xSy
HAIOf 4.1 4.3 3.8 3.8 4.2
X|&-735 4.1 4.1 3.9 3.9 4.0
gz x| 4.3 4.4 3.9 3.5 4.0
X|5-705 4.1 4.4 4.5 3.7 4.0
X|&-715 4.1 4.4 4.2 3.5 4.2
X|H-755 3.8 4.5 4.7 3.8 4.0
NZZCE 4.4 4.4 4.1 3.9 3.8
X&-745 3.3 4.2 3.5 3.9 3.8
X|%-815 4.1 4.2 4.5 4.0 4.0
ZHAIKAY 4.1 4.2 4.5 3.4 4.0
X|H-775 4.5 4.2 4.2 4.0 4.5
X|5-785 3.9 4.3 4.5 3.9 4.0
XM-798 3.6 4.2 4.6 4.0 3.9
] 3.2 4.0 4.5 35 35
X|5-805 35 4.2 4.3 4.0 3.5
YEAEMCE 4.0 3.8 3.8 3.7 3.9
X|H-763 35 4.1 4.1 3.7 3.5
X HIPlE - 2F()~Y=(5)
2 31. 20239 & RFAS # UHIEEE =5 & +FX=
Z278 HE +&(kg/10a) R+
_ Hx|of 4,678 100
X0 -
X|H-733 3,664 78
SEXR|0 5,480 100
_ X|%-705 6,244 114
X0} =
XH-712 3,758 69
X|H-755 3,242 59
NZZE 4,296 100
Xz X|H-745 3,551 83
X|%-815 3,878 90
HHAIK|A E 1,578 100
X|®-775 2,127 135
202! =
X|H-783 1,656 105
X|X-795 1,358 86
Flu=at 1,664 100
e X|H-803 2,591 156
. BEAERSRES 3,002 100
X|H-763 2,267 75
P AYAL  HHIBS AFXA(100) 71F 2 27 AFY ABASY MUY SRS
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Lt MZZ 0I2FZIALS
0|8FZl =7t 5t2A XHHY 2HHOIM EISSX(0F TAEZL 20| LMSHH, S7HHHISEC! MESEE
40| XS] HUCE ZI0IMX 0L FHEX|0Y 22 BE MEES SE0 59 FH ¥ F30| =0t
£240] ©f 300kg/10a B7H5IATL, 4 Al7I7H 15 01y =0 Xhs7t NSt 7Hs =2 BE0IAUCH
ZISEX(0] 42 GX0| ZE MEZS S50 71 HACL, =7 MSHAM A =& 0|
SIOLEol M2t 0 FO| AAZ 0|0 =7t NSt HQUTH MO| ZIgh MEH HFet 0l
=35, 211 28 Al &8I 0[512] 27|15 MSote JHXS &F Mils7t Z&0| A= U0, ZI0[EX|
OrZSX|0Rt RARSH E4E2 718 UEE S 2 XY U 0|8FTIA-0| TRttt HEEL.
B 32. 20239 4F MUEZE MIEY 2 2
zxoy A8 RSy e F3 =Y iy
(cm) (cm) (9/F) (kg/10a) ZLHAIZ))
ZIo|&x|of X X|of 11.9 7.7 40.4 808 7/12
FSE=N i, =oily 11.9 8.3 40.0 800 7/16
LISSX[0F SX|0 14.5 7.9 27.2 544 7/18
oyl HX|ot 10.9 7.8 25.5 509 7/18
FlZtoy X0t 10.1 7.2 20.9 481 7/18
MESE(S7 ) 11.6 10.7 27.1 541 7/6
B 33. 202349 &F MEEE 57t A2XRAL 2
= Zo|Mx(op FEX0F MFEX0F AU A0
1. S7HM L7l 7IEE3e| x0[E2 3 4 3 3 3
2. J|& EBEL 2250t 2 3 2 2 2
3. 7|& SBEL #EFE=2 3 4 3 3 2
4. 7|1& 23E0 BHL 3 3 3 3 3
5. J|& E3EL0 7tA2 2 2 2 2 2
6. 7I& SEEL ES(MEH)EN= 2 3 2 3 2
7. 7|1& S3EO G2 3 4 3 3 3
8. 7I1& SBEL FHAKZOIY)S #E2 2 2 2 4 2
9. 7|& EBEC FUIRHZIY)S 82 2 2 2 2 2
10. 7|12 EZEC} JLOIXHAH|XDO| HI2L 2 2 2 3 2
1. B2 71540] U= 7+ 2 2 2 2 2
gy 2.4 2.8 2.4 2.7 2.3
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Yy 8 4 0|
= Iz >x - B A
ue &3 Sor Azt o sop mmy o HES
S @EApk)  ©F CE
1 ZI0|Mx|ot 3.6 3.9 3.6 3.4 3.5 3.7
2 HEX|0 4.0 3.8 4.0 3.5 3.7 3.7
3 ZIZEX|0t 3.7 3.5 3.6 3.4 3.5 3.7
4 2o 3.7 3.0 3.8 3.0 3.5 3.7
5 A 3.4 3.1 3.5 3.8 3.7 3.7
MESE(S7HHI) 3.6 3.6 3.6 3.7 4.0 3.5
X WDIE  22(1)-YE6)
(AIE 5) 4% 2TAS XAKSAH U NES OIZZTAIY(ELIRN
7k SAS XIAHSAH
2240 29 MO ASUIME CHIZESS BBV NBAS KIX-758' 20 9% 55247}
71 LIEIL 20/ 9 1,000kg/10a £9T, X0h API= NRPIST UHIEE0l N2 Hixe 202
LIERACE RS A0S HHIZE0 NEBEO| §B-25-947} 71 HO0F £30| o 800kg/10a
57 LEIOLL S0 A7IE NBAHIS ‘KN 748, KIX-8187t 25 01 £2 ZS BCh 200l
AGOINE AIBZIS KX-7757} LHIZSECH 915 92 @147t YSoIAT 50| 3] 014 £O0F 42
0| ©f 800kg/10a EACLY. X7| ZUGH= 2091 HGO| SH4 R0 A7 |7} XKD B2 THE0| AT
BN e 39 NBAS XN-80'9l @0 1Y oL, Bye ol FgE2} o

\lm\lm

|

7 O 2H M — % |-
K2l geFS e FUAVIE *IO*HIE"‘} EHHlEZE ZF Rolet A0S EO|X| AT FHEF ALY
? AEAS XH-8452 7t HHIES HAEHEAESENL Y BF 730 A4 LUEL 2Z0] <
400kg/10a FUSH, =0l 71|°é'1f OREZEKZ 27| FOot= JE0| AN ZE AEAS & &5
SEU FUAZIZE 71 HE SO AUCH EFH HHEAT A YFE U2 2T ZMA(7E 252)
JlE LAl ET|eE ZARRH 2, AlRAES AH-84'39 FFASHREH0| MY =0 0| &
500~1,100kg/10a Ol S7IotACt. MEHURIO| AL KX|0t HEQ| ‘XIX-76%'2t Q1 AB9| FrIHA|
Ma|E'. KH-78%, ‘IIX*-79§’ 2L AZO| XH-8237t Yo, Al H=EH HE
AH-81277t 71y Y=ot LHHA| AIgAS & HHISS0ME = E9 230] EAHKE A=
LIEHCT. ZEAI W 2tE HSE9 39 HAOH AZ0| 2= AlgAs & UHIZSEH =2 422 LEKH
ON, Z= 4=54S SEOIUE W HX0F AZQ RIX-752'2 20Ql AZSl XH-775",
AGO| XNH-823", RH-843"7t HEXF U Mul 7H580] Rt REASS= MEHACH, H
AZ2 GIEE +2 SUE ?let MGS, 20 22+ A2 F0U AVIE =57| 2let T 7H140]

LQSt 107 WTE|C}
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- g% 92 F3 @+ FUHA 224, 4
© (cm) (cm) (o/F (0H/F) (/%) (%) (kg/10a)
SSHX(0t 14.9" 8.8" 138.1 40.8" 7/15 10.0 1,634
AH™-755 12.0 8.8 46.1 20.1 7/17 6.8 587
LSD(5%) 3.0 0.1 89.5 20.7 - 3.1 947.3
CVv 10.1 14.4 28.0 36.3 - 22.3 25.9
MEZSE 12.6b* 10.9a 134.0a 26.2a 7/8 12.8a 1,489a
ANH™-745 10.7¢ 9.5b 60.9b 60.4a 7/22 5.7b 676b
X&-81=2 13.4a 8.9b 56.6b 58.8a 7/19 5.7b 629b
LSD(5%) 2.0 0.3 77.4 8.3 - 7.13 1,548
cV 16,2 22.5 24.2 5.8 - 33.2 24.2
FHAIMAYE 13.7¢ 7.2¢c 39.4b 156.1¢c 7.4 6.3a 437b
XNH-775 15.9a 8.5a 111.6a 34.1a 7/4 6.7a 1,239a
X™-783 15.4a 7.9b 34.2b 13.7¢ 7/8 7.7a 379
XH™-795 13.0d 8.2b 41.5b 15.4c 7/4 5.3a 461b
X|™-83= 8.2b 8.0ab 66.6b 23.7b 7/4 3.4a 516b
LSD(5%) 2.3 1.2 84.3 18.9 - 2.9 1,443.7
CV 14.8 17.3 22.9 20.4 - 56.5 18.7
N 10.97 7.7 48.2 10.5 7/17 7.8 335
X|X-80% 10.3 8.0" 30.2 15.7 7/15 5.3 535
LSD(5%) 0.5 0.3 18.0 5.3 - 2.5 359.3
CV 72.1 71.5 49.1 43.0 - 38.4 49.2
HEAEMYESE  10.7b 9.9a 73.7ab 15.9b 6/29 12.7a 819ab
AH-825 11.7b 8.3b 46.4b 23.3ab 7/4 4.6b 515b
X XH-845 14.0a 8.8b 113.2a 29.9a 7/3 4.5b 1,258a
LSD(5%) 3.3 1.6 39.5 14.0 - 8.2 547.0
Ccv 17.9 79.7 53.1 29.1 = 49.7 76.6

z
Y
X

=}
N

Y LHE(%)=(LEF/ZAFS) x 100

S-*.**.%x% Non-significant or significnt at p < 0.1-0.05-0.001

Mean separation within each column by Duncan’s multiple range test at p ¢ 0.05
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H 36. 202451 YNFEH 4F LS U [HIESE 4SS L 4T
. A ¥y ¥R @ FF IF ARE 4ELY
= i em  (m) (@) (@ (@ cm)  (kg/10a)
HEAEMEHES  10.4b° 6.9b 18.5a  b3.2c 9.9b 8.1b 1,690b
gt XX-8232 9.2c 6.9b 19.9a  84.5b 4.3b 8.6b 1,064c
XH-842 13.8a 8.9a 20.7a  109.8a 11.9a 11.6a  2,196a
? Mean separation within each column by Duncan’s multiple range test at p < 0.05
B 37. 20243 &% *YAS & HHFSE XFHSY dgE/H2L
AS RERE i Aersd Ao| H2RSY
ESHX(0 4.3 4.5 3.6 3.1 4.0
X&75= 4.0 4.5 4.4 3.3 4.0
HSEE 4.5 4.5 3.5 3.5 3.9
AH-745 3.5 4.4 3.2 3.1 3.5
XH-81= 3.7 4.1 3.3 4.2 3.5
FHAK A= 3.7 4.1 4.5 2.9 3.4
XNH™-77= 4.1 4.3 3.6 3.4 3.8
XH-78= 3.8 4.4 4.6 2.8 3.8
XH-792 3.7 4.4 4.6 3.8 3.5
X|M-83= 4.0 3.9 3.9 3.3 3.5
st 3.3 4.0 4.5 3.2 3.4
X&-80= 3.5 4.3 3.8 3.4 3.5
Y EAEMMYES 3.6 4.1 2.7 3.2 3.5
X&-823 3.9 4.3 4.1 3.3 3.8
X H™-845 4.0 4.4 3.3 3.5 3.8
=(1)~¢=(5)
03. o~
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H 38, 20241 UALEE AE QS U (HIZZE SN U 4

21y As +&(kg/10a) |5
EEXX|0F 1,534 100
HMx|of
X|X-75% 587 38
HSEE 1,489 100
HzH XH-74% 676 45
X|&-815 629 42
FHAIMAY E 437 100
XX-77% 1,239 284
202 X|X-78% 379 87
X|X-79% 461 105
X|X-83% 515 118
ZleEat 335 100
SctZ A
X|X-80% 535 160
YCAEMMZCE 819 100
Utz XX-82=2 515 63
X|X-845 1,258 154
P 2R HHIES SEXI(100) 71F 2 27 AGE AAS TN X
Lt MES OISZTIAY
SEE gA B 4F Mils7ts Ut HEH 455 Mu & AH[oh=s Zes 2R, 6S Xiu
Al 0] A BERCHY 300 tiet Q=7 7Kt URACE. Eot 8 Al EHIE FE9| 7|9t HFHt
FHAE 7K 230 ZHAY &5t Al &2 7130 RSss d¥2 B0 3U=0ls B2 HoH(ef
0|8&% =7t olRA His 2R HX0| MUHOE CHESH RXI=0 EES 230 78 1Y
0% 80% Ol IAISIUCt 53| XMX|0t AFe| Y2 T 0I8FTAMY Uiy 25 S0 S-S
30| 7K SOt LiAQ0] 71 ofph Aoz HHEAON, FX|0t HEo| 2ot T el

r

&

Ral

\J
T 2
2 rr
o

B
TE

il

(@]

or O
0%

'

or o

ai

of

37| O|thHe] HO| F&=o] =& s/t M2t ZUCL HSE M Al €O FH7t &l
dot= HHEO| SYoIRAL. oLt HETE AZY 'FHIFBA= 78 1€ 0|20 = 60%
Of, ZEAIY UM 7oA LAY HEACE HEE e Al B9
2

o
e TEg HSIE KIS U 085 JHis540| @Y 202 oyED:,

= - =

rl

o
AN}
0
o\l
3
o
™
|O
HU
H
lu
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H 39. 20244

Zxmy 7 a4 = F 3 g Fid
° - (cm) (cm) /%) (kg/10a) (FLHALZ])
FSEONIEL SX|0f 13.6b* 10.8b 43.9cd 1,096¢d 7/4
LEEX|0F EX|at 14.7a 9.2d 42 .6cd 1,066¢d 7/4
2o Sx|ot 13.3b 10.4bc 54.8bc 1,370bc -
TIZOH Fx(ot 13.0bc 9.8c 94 .4a 2,359a -
T XMx|OF 12.3c 8.2e 23.9d 598d 7/10
FH|FEX] g4 12.6¢ 10.4bc 70.1b 1,754b 7/10
MEZE(s7}CHH]) 12.3c 11.6a 32.3cd 807cd 7/6
? Mean separation within each column by Duncan’s multiple range test at p < 0.05
H 40. 20244 &F LESE 71 4224 21
A B = HEX[0F TSSX(0F 2% TZ0 Y FHFSX]
1. S70IM L7l= 712830 XI0|E2 2 2 3 3 2 3
2. 7|1& S3EL R+t 2 2 2 3 2 3
3. 71& E&EL FE2 3 3 3 2 3 3
4. J71E LN BE2 3 3 3 3 3 4
5. 7|& ESZEL 7HA2 2 2 2 2 2 2
6. 7|1& SBEL +EHEH)EM= 2 2 2 2 2 3
7. 7|& 3L o2 3 3 3 4 3 3
8. 7|1& SEEL} FIHRHEZIY) BEE 2 2 2 4 2 4
9. 7|& SEEL FIHRHZNY) BE3E 2 2 2 4 2 2
10. 7|& ZELC0} JORKAHIXPS] HI2S 2 2 2 2 2 3
11. Bg 71580 U=7t 2 2 2 4 2 2
xis 2.3 2.3 3.0 3.0 2.2 2.9
X HPIE - 2E(1)~Y¥E(0)
B 41, 20249 4% NBSE 0185F 15N HEWIL 2N
T A o)
1 =Ko} 3.0 2.6 2.7 3.4 3.4 1.6
2 TSSX(0f 2.9 2.6 2.5 3.0 2.9 1.9
3 Zoi 3.0 2.1 2.8 2.8 3.0 1.7
4 T2y 3.1 1.7 2.3 3.0 2.8 1.5
5 TR 2.9 3.0 2.7 3.3 3.2 1.7
6 ZH[FHX] 3.4 3.5 3.8 3.0 3.0 2.8
HSSE(S7HHHI) 3.8 35 3.7 3.6 3.1 2.6

X HPIE - 2E()~Y3(5)
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7l SBAE XAHSAIH
O 4ExH2023EE) A0S HXIOF A" ‘XH-705'9 20Ol A™O| ‘XH-775", =2}
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HE[OF AY K|H-705'= ZYUKUS HIRS EF XHME @45 A HSH0| HEEO]
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O AAH20231%) AZOIME RO St HEXI0F}H A20] 7K BT eET 50| 50t

SIIA TH HSEe NES0IQIC, I TBSANY S M WM TASHs ZS

207 20| P WD, ZUUT LU F47H Ky YUOL ¥ U @E0| ot
YL O ORIE ZYS HIUS

(I 5) 4% TS NANSAH Y UEZ 0|SETAIA(BHIRY

’t. EAS XNGHSAIH

O bHERH2024E%) AlRojM= XX|0t 71|°“'9| AH-752'2F 20|21 AZS| XX-77=", t.'_f"—_rl
AZQ XH-822", ‘AH-8437t ZEXYH W M 715-g0] RIT LEPASLE MU

O HMxot AZ2 HEH T SUE fIgh WAES, 2H eHE7 AZ2 = AVIE §$7|

Slgt BIRCY 0| LR

I’P,E 0|

7102 Ot

L0

Lt MEE OIZZTIAY

(=T I N

O 5EAH2024E k) MFUME FXIO0F AL MESQ WAE0] HIWA =2fol, SE=0= 018
£ 57t ofRA U U208 #El= URRe 250 78 11¥ 012 80% Ol 1lAlch=
dgts BE%S
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S/t U257t 22 HOL:, GIEE Ao Al 29 =P &l BHH0] B0| 2dsk= EH0| ANS
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