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ABSTRACT

Gangwon—do's main fruit and vegetable production period is from April to October, which is a key
region for fruit and vegetable production in the summer. However, because environmental control standards
suitable for summer cultivation are not established, it is dependent on the experience of farmers. Since
Gangwon—do has different cultivation periods and environments from the central and southern regions,
the standards for growth management and environmental control must also be different. It is necessary
to establish nutrient and moisture management standards and develop growth management technologies
suitable for irregular cultivation environments in the summer season leading to summer cropping in Gangwon
region, especially high temperature weak light, high humidity and high temperature strong light drying.
In a greenhouse where the height of the greenhouse is low and the application of facilities for environmental
control is limited, it is necessary to verify the difference in the cultivation environment according to the
light transmission characteristics of functional covering materials such as light quality conversion, heat ray
blocking, and scattered light, and select suitable covering materials for summer cultivation. Growth regulators
are used for the purpose of suppressing the overgrowth of the seedlings due to lack of wheat, high humidity,
and light during the tomato seeding period. Even after planting, there is a problem, such as delays in survival
and harvest due to the effect of the growth regulator. It is necessary to prepare alternatives to the use of
growth regulators such as artificial light, humidity control, and liquid supply concentration control. Condensation
easily occurs on crops and fruits due to the rapid rise in temperature in the greenhouse right after sunrise
in spring, autumn, and fall. Since condensation causes deformities and occurrences due to fungal diseases

and poor fertilization, it is necessary to develop technologies to predict and avoid condensation.

APSE
= T 7 AT = 41092 3HE7] R A otk SEAIRE of SO A ekt

2, oA <« 145



ol ro
>
1o

ox. Hlr
©
~N
AL
£
riot
o,
BN
E
tlo ©
4o
ot
i‘
e
]

do o
g
I
=)
o
e
2
iy
_—ELE
off I
‘{ol'.—ﬂm{o—'i:é
rﬁﬁémﬁ
o ofg
P SR
= K
iJlmm
2
-9
§)
il

£ o

X ol oo
=
flo >
H1
1o :
il
N o
e
o
of»

T 4>
x o o
=
re
e
Fo
QL
id
ol
_}l_,

[o
ne
e

Iooll X 30

> o
ot
oh
¥ 2

FFEAS vasty] 8 =
' 9} 2m 74\1101] 455 /gils]-j_ FEutE Wo] BB} 7HA AR (400 700nm) 2] Tﬂrg
, StellarNet, USA)&} HHEAIA (S-LIA-MO003, Onset Computer,
G AW RZHE =o] 15m AH 2%/5% AA(S-THB-
of o 1&wbch = ste] EA 5T

o,

(A% 2) 7154 B2 ALo] B2 A L FEHS BYHY
Fiel 02 EvhE gAY e $AE vwst) A ¢ ystar
S 450 PELE, LUAUIELS, 4POUS, 29708

’

(A 3) ASA ) AdA A AFEE 8 53 19
2 A F2 AR B o] AbgEo] e e JAF @ dAFe HESEALL vlwsr] 99
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146 » 2020 A[GHTEDN



Romain’, oFA|o}EH) 1, BataviaBFY (Lactuca sativa L. ‘Caipira’, Enza Zaden) 1%, HIE 3= €4
1¥(Lactuca sativa L. ‘Volare’, Enza Zaden), Eazyleaf Bt% 2% (Lactuca sativa L. ‘Exatrix’, ‘Ezabel’,
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F(7.13. ~ 7. 31)E Y+t 7] 28~33CUHlolH, ¥ +AdArgFat ofg=f2 212 20~25M])/
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24 Y5 %f_— ZE(HD, Humidity deficit)& 0~1.1g/m’, 1.1~2.8, 2.8~6.0, 6.0~11.0, 11.0~
15.0, 15.0014 oA AR v A7 - Al w]wskGiTh SFF S 2o AR QL SAtel ARkt
3~4HA|(2.8~11.0g/m) et UF Axste] S FAFEE 6TdA(15g/m ol #2E vlasjEd
[ 710 ARg8 53 23345 HejolA F7he] Axg 69A7E AL AAT 3~4TA 7} o] @ol
sty o, I, MAZ]e Ao wE apol7zh 24 ket

26.~7.12) 1(7.13.~7.31) M(9.25.~10.10.)
2 IEN 4 5l*l24 5l*l24 5&

303167 151 1 107 . 59 29 | 109 203 131 82 : 53 334400 116 104 129 19

300165151 : 116 53 + 31 | 76 1219 132 80 62 3431402 115 116 124 11

[« (ev] [aw)

A
B
C 300 172 162 133 49 0 [125 201 123 94 78 291|396 113 117 122 19
D292 173 169 135 46 | 1 | 88 206 144 93 @ 66  315[396:125 111 121 15
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(A% 2) 7154 HEA Ago] G2 AW L F2AS TYHY( 19)
A7) % LEe epo] HolAi A7), REAF B A, LS Fao| WolHE AV Ly
w2 o] uhe A3 < 1 atsich 59 891, 104 3471 2% A4S AL 242 3
=7 A m Sl wa 04~0.6C 7 Lhebgtom, SU 8 UUPE, GHATPE, £HPOY
2& Aol7h glglont, 10%54 A5 APPO) ZHPOY UUPE) GHAGPE 402 L5 Bt

oR A
o rlo 2

H 3 O=MERO OE 24AZHET 7|2

. 2019, 5. 24 2019. 8. 4. 2019, 10. 16.
7IE(C 7|1 **At 71 At 7| At
ddt PR 22.6 0.8 31.0 0.9 134 1.7

BHRE PE 22.5 0.7 30.9 0.9 13.2 1.5
AR PO 23.0 1.2 31.6 1.6 13.8 2.1
%3 PO 22.6 0.8 31.1 1.0 13.6 1.9
9 21.8 0.0 30.0 0.0 11.7 0.0

* UXNTEF7)2(T)
6 E AN ZEEET]) () - 9E 24X7PEET] ()

)8 0] AgAITr0] ATl wheh Bigo] YAl Folml AR HoL 2BUE] A 187
FiHgo] ol EthE R7]ee] We 109 thAl Fihgo] FobAE 54 et
E 4, OSSR G2 MiAMY L 208
2019, 5. 24, 2019, 8. 4, 2019. 10, 16,
nugAE e R e  Eng e Ens
(MJ/m) (%) (MJ/mt) (%) (MJ/nt) (%)
dvt PE 20.0 70.9 17.4 69.1 8.3 59.1
AR PE 17.7 63.1 15.0 59.6 7.0 49.6
Abg PO 20.9 74.2 17.4 69.1 8.9 63.1
=% PO 20.4 2.4 16.8 67.0 10.6 75.2
o5 28.1 100.0 25.1 100.0 14.1 100.0
" A A AL 9] B A AR AL X 100
E 5 D= SR A7t
2= | = 7 IIEERIRY mAQI WRets 2Tk
B (¥4/10a) (?/10a) (2/10a) (&) (¥4/10a)
ARt PE 335,512 296,780 1,650,000 3(2~4) 984,333
AAlxpe PE 580,008 296,780 1,650,000 3(2~4) 1,228,667
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- o =5 JIERE mALIAH  WReE sz
= (24/10a) (24/10) (84/10a) () (24/10a)
4Hg PO 951,808 296,780 1,650,000 5(5~8) 960,400
%3 PO 1,100,528 296,780 1,650,000 5(5~8) 1,049,600
AR 100 HBS 94T HEATY 5 hwy A
TP (RS YRR X B )

A AWIPE) |8l ZFZF 172%, 283%, 328% =Xk, &
AR, A JNAR], YAt et A7zl 22 124%, 97%, 106%= A= At
HFEAZAGP O R JEBEUE Py’ 22 249 279 AAE 79 7Y A7 E 2R, AZE
o7 EENE “‘SUREEZS 749 179 AAE 129 ©7tA] 8513t srEA R L AP0, 2%
PO Azlofl A 24414 9 sh2d Sx7) wat ARpE, GAAHPE A 2Ho) 25 WA A A3
HhE A2 AEPO, 2P0 A2 o7t UHPE, SAXTPE A2 AsAro] et Aoz (A FH ],
AR} 743k AR AF o] L EnfEE ASPOL}t 2FPOA $Ho] =8 Aog AL
[T
* & .
. [
™ ® .
i
a3 9. HENRE R MAEY a3 10, BHENRE MSZEet MEY
I 1, MENNSH(ASENE) NESY T8 12, AHAYH(USENE) AESY
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SYE(Hao)t Yol BRT RS WHE E03 of vt 34 oo Ane] ZgADe] o
Filo] Sarelo] BEHT B A4S EoTh DS B wol Ao
25 oy A A g WS SRS oleka A olshe, AA
FIhge SHIETYT PARRYS $& LU SURE APUEHE F HAERRY vgR

Al ARt Hemming et al., 2017).

x &

AL E LS
Haze(%) = Sy ﬁ;if% 100
Aol AHEE 952 H16, H37, H81 39 AFgAFIE-2 717 89.7%, 90.5%, 90.1%°1H, 24t
E8-0 Zk7F 14.2%, 33.7%, 73.0% ©1E& Eh=x= 247 159%, 37.3%, 81.0%% A= ok
A 7170l At HolAE ol&al 5o T WE 7 FFEALS Hastsith o|A7} u
A& Tt 1m AgfollAl A AR =7F 19 133 Zo] YEeth B5A Y] sHE} =5
+2 go|H9 2¥o] 21 HYAErF E AL PeA el 4 99l ¥ I H8l ZEo| ¥
S8 M= F2A Y THAE HigA FEs7] ofEE JER I Eolon, AYte]
iAol 9 akolrt

5 3 5 g (Haze) JYELs LEtEDbE HEMEDE
(%) (%) (%) (%)
H16 159 75.4 14.2 89.7
H37 373 56.8 33.7 90.5
H81 81.0 17.2 73.0 90.1

Control H16 H37 H81
%13, DEx A T2 TN £ £X

o

tE Aot ¥ (Cyanidin-3-malonygucoside) ol &2 A= UV-A (315~400nm) 3-49] o &
A E3-8-8 H16, H37, H81 212 83.2%, 80.1%, 68.8%°1H, F¢A favtyel 8o 7tz
89.0%, 88.2%, 80.9%, -2 <A o] EHE&-2 90.0%, 89.9%, 85.5%= =4 = lct H16Z H379
g RS Aol 0.1~3% WelE FA FFo Aolrt Ao, H81E Hleol Hlsl A&jA,
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ZWN A, 2R M gAbo] ZHzE 14.4%, 8.2%, 4.5% RFE& ACE ZAE 0] & Abdgo| W2 uE
Ao Aol A7 52 3 AoR AZFELH 1L - AHgY] Aol o3t S2oA avE &8 &
U Ao AZEY, ARA Q] FEabgo] Wil E3] UV-A Fik&o] Wol 259 FejAd ¢ QFEA]
ol dtadof Ez|stA &3 4+ e oz FIdHY

UARF 23.8MJ'm-2& AAF Aufoll F&
ot RbE 27 A7 7k - darh AA
7
[e)

S Aol o gbn shelch AR A 49%,

AHORL B o Bolt AYRc AU B B3] o} B AtUAt P Bk Sl 571
Y45 APANFo] ZolSglon, gHol 4urh 2 A9 MUY HFo] APArART
obalth £ 6~82 A9 2 0~20 I3 AHUARE 55% S, AkAteke] vl FE 78%0] of

12F A 717hS % 5.5 B|Rke] B2 g vl 57%01u 22 Auj717hE 28%°] LA TE A &-o]
= B2 AUTA Egste HgRe ol Eo15aL, Ao Hlgo] wof 259
]_

H 15, Muj7|Zt & 8 7|A

7 E d=2(m) LZAlZHhr/day)  FAREMI/m) H28%(1/10)
1st(5.21.~6.23.) 234 8.4+3.8 23.8+5.8 5.2+2.3
2nd(6.26.~7.20.) 84.9 53143 17.8+8.2 70+1.9

HEL 0.0 ~ 10002 FHEH

A
ol

S@golt J5pRet BAgel BT B 15 G
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1st 7|7|. 2nd 7|7|_|_

aF 15, Mujr|ZE S¢ H2Y A=SE =8

AT

_L>i
-

I 242 355molm-2-d-1, 35.4molm-2-d-1, 32.3molm-2-d-1 &=
H16, H37, H81 &2 o, QE =AY thH] 73.9%, 73.6%, 671.3%= ZAFEITh 22 Auj7)
e i 5.5mol'm— 2d 1, 25.6molm-2-d-1, 23.5molm-2-d—-1 &= H37, H16,
H81 &0 &=34th 22k AujAl7] H37 +2340] HIRT Z438H &2 o] G2 FEulgo] Hldt 24
o A 9 Akghg w]go] o} Fo ﬂw} o U] fEoR Zﬂﬂt}
A0l A4 DLIE 14~164 =0 % (Lynette 2013), A9 27|42 FAHhE Fafo
t1 37 ¥ttty B 1843 (Choi et al., 2013), DLIZ 20014 Z71X71 A$ol= AA|1%
AT S7HEo] E3tskart. 14} XHHH717P % DLI 15molm-2-d-1 o]&}¢l &2 149 sl 2 A
HHﬂ{ Zpgol Hasirta wekEglon 23 Au)7|7he Zhe 7hoof Ao Al
shal, Ao AAFAQ Ao SE8HA] Xe DLI 15molm-2-d-1 »]¥kel )
12k} 22+ ZHb‘Hﬂ b 3HE % PPFD2 HA% ®¥igtE B g2 J Hle, H37> l%ﬁ& e B,
H81& 6% @& +&& AT v 5383 A7k 2ol7} ke Yo HlﬁH o F et o=

1% A7 B
=

Ji mr
T

I\JIO

9o kgl vlgo] Wi ARG ulgo] 7] WRo] AWBEY Evt Y9E Ao HZE

st gol ARIITH0] BT A% S0k ME 2] 6 iietel 41 BT o] A4E
FUAFFAL ) 5] o3 WA 4 B 27 BA FL UL F bsAol on, B
Qo Bas AQANFS 20 A9t eradnut AR RS SHHOR Rl
e A% Bask oArkLee et al, 2001). Tty FAFol FHT 4H7]ol H8LY ab&ol
stof AR FFE FAT - 910 450 Tralom, Aol BH 5T &3 oFglol Hig

H 8. O=EM MHE0 ME Muj7|zZt & Ex7 o FHEH (Et2]: molm™d™)
7l 7t H16 H37 H81 oIF
Ist 35.548.4*(73.9**) 35.4+8.4(73.6) 32.3+7.5(67.3) 48.0+10.8
2nd 25.5+12.1(71.9) 25.6+12.1(72.1) 23.5+10.9(66.2) 35.5x16.1
& FZ3¢*: DLI, Daily Light Integral
*rojE o A diR] AE vl
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20209 10¥ 18¥HE 11¥€ 6¥ 5 % 3 vjukel 92 & 1047 24 Y& A o +2539
Ao B BL-ES H3T 66.1%, H16 63.4%, H81 59.6% & & =9ith, d&H3ke) utet &4
5o AAZ ) gkl JAtzro]l 2 A & AA D, C, B £o2 FAHFo| £ AL gl
o 4 ol 24 SHoA 1.5m ol A% E AHE AHOE Folk W S WFY, X
S 7HY 24 St vlEl] FEA o] P, AFEo] =2 HlE FYH} SHe A=
T2 Ao vt 2S Bt 24 SUE Al A™B, C, D) #|A= H81 0.9, H37 1.9,
H16 222 ABd&o] a5 4dd As AT = 3l

H16 H37
12 18, mEX MZE0 OE 24 R ¥ BX

122} 224 Afuf 71 7H5¢t Ao ZEE 1.0m £0]9 d Hydmet dHo] 2 7|29 HAA ¥

st5 AR 2 FR71 12k A7)zt AU E ‘M%L H16, H37, H819| Bw#7]-&e 72t

26.8C, 26.9C, 265C A2 7k 2Zpol7k 0.4C W= A 2|7t 2bo] 7k AA|NE H3T)HI6HS] <22
ETh a2k 7247 3887, 39.27C, 38.5C= A3t Apol7}p 2pA|nt Hot7] 23t o] dwE 7
H37DHI6OHS] =02 =4 5=t - 2e= HA2L o ztolo Hs| 22 03T Welel #t
o7} A AT, 20| FAIA Wsts FeAI= G R/ Aeglol A=zt Aol 7t vlu]s)
ek eol=Ady LAA AFe 10%0] 0.4C Agof o7t 52 JAaT7; Akl Hiie vl
AL, H2ES S2AA vt & yEiud, ade e ave Wkl sFth(Lee et al, 1998)
A e 2 AR o ' s A& 15~20To|H, 25 A2 10~ 16C°]1:HRDA
Lettuce, 2017) w2} 1 12kt 22 Ajuj 7)1 7E i Hat 2E7F S AL ET o 2=7F WA fAEH=
Ao A ol 5 AR AT & AU
L7 %“%‘l POEEY 2FEES LR 2EHIE v 45 2FE 59 s9=7 2=
o Ft7]20] 2°Col 4t Zpo]7} whrhi= Hal(Shin et al,. 2018)°ll H]al A2 zfo]A|qk 22 S K

9. M|zt & nj=sx dFE0 oE 7, M, 2N 2k (Et2l: )
7 X 2 Bo=2r 2= K2
H16 26.812.4 38.8+3.6 17.8+1.9
12} H37 269+2.4 39.2+3.8 18.0+1.9
(6.1.~6.23.) H81 26.5+2.4 38.5%3.6 17.7+1.9
o} 243%22 31.9£3.2 17.6+1.9
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7 X 2 Y2 FO2E M2
H16 252%24 35.3%5.1 18.8+1.6
22} H37 253%2.4 36.0£5.3 189+1.6
(6.26.~7.20.) H81 25.0x£2.4 35.0+5.2 18.7+1.6
o} 232%1.9 29.2+3.6 18.4+1.6

A

B

719, MEY(ZE S AR 7Y B 24 WR 222 ZAIE Hat
(A 1XF ZHEHZ[2E & 312 2. B X M7 (2 & 58l )
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D
OF 20, M7t & AR TIH0 TE 24 WE 229 dAH Hat
(C 2x XHi7|1Zt & B2 &. D 2%} Mu7|2t & 52 )

0] Ago] GRS WAL grde e B AT AWt gon 53w PAL Fgol
uh B0 gt A7 g B

It} B 83 FPPFD) o] 25 AASET) vl sty Frtstah
(Choi et al., 2013). aFx|qt 12} Auj7]7+e] 49 A2l FHF2<Ql DLI= 32~35molm-2-d-1 O]E'i

L3 apgo] dagt 2O AHEY, HI63 H3790 His) FFaEo] Yol Aganzt AU
H81 A2lolM HiFie] FFA 22 BATES e $AA wodol A=A, &7 FF2
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Rb 22 A7) 22 7 5 9
= 5101 Aol mef L4y

= A
o A AP AFN FHFY] FRHO
_/':

o A

FUAa0IoE 484 A0z Borr,
guses 489 YITE PNTA JUAY IS SIAD PABE 450 483 2247 29
A9k #A7} 9lehHeo et al, 2009). 1% AE717E HSLI A Aol S7k Aat e Aoz
Q3 A% A7) 2 ﬁii 2AE ST 23 A7 Bl Wt BEAel Aol Aol
ot BAH §ol4e tehta st
# 10, OEX MAFE0 OE F5E g% (2t cm)
7] 2t X 2 Caipira Ezabel Ezatrix Romain SPPC Volare
H16 13.5 a* 105 a 11.7 b 109 b 15b 10.5 b
1= H37 12.6 a 11.7 a 121b 109 b 153 b 11.8 ab
H81 149 a 11.1 a 169 a 13.7 a 19.7 a 134 a
H16 18.6 a 14.8 a 19.4 a 164 a 210 b 147 a
22k H37 18.8 a 14.1 a 19.0 a 16.1 a 21.6 ab 14.1b
H81 185 a 15.6 a 19.2 a 16.8 a 220 a 139 b
* Mean separation within each columns by Duncan’s multiple range test, 5% level.
# 1. O=Sx M4EE OE F5E g% (2t cm)
7 2t N 2 Caipira Ezabel Ezatrix Romain SPPC Volare
H16 11.7 a* 14 a 12.6 ab 87b 128 b 92 b
12 H37 12.7 a 139 a 10.6 b 85b 123 b 10.1 ab
H81 133 a 14.1 a 153 a 10.5 a 122 a 11.7 a
H16 14.8 a 135 b 120 a 112 a 144 b 11.0 a
22k H37 137 b 130 b 11.7 a 10.1 b 146 b 10.8 a
H81 130 b 142 a 11.0 a 11.0 ab 16.3 a 112 a

* Mean separation within each columns by Duncan’s multiple range test, 5% level.
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ag 21, o= MAZE0 OE F5E dAS

A2 ol AR F SHEel QHEAob A4 JHeoR ARHT QhEAlokA
of ofe] 7t fclo] HFAH O AgaAtkn LelA ek FFA) ) AW B3
stk FEAGH B0 S, AL YAk Aol Sgekn

i
ol F7Htel g4 Qlch
Aaofd 55 Al AY obn]At A AR e SedtEs SAAA dEAOM AAdE X5k,
E o] RSt E84 ©dtEo] 7ML b °}5/\] obd Aol ZXETHRDA, 2018)
A5 AT JEFS mAlE 8% F AuAE OE AFeRe =ADRTHESS L)Y &
oz e dgo] Frhal Gt ole AF AEA ) Al A9Ao]l HEAE FHE= Hof wet
QFE Ao} (Cyanidin-3-malonygocoside) o] W&ol zbo]7} Qe AR FAE v A3 UV-AY

Aela B 23 o]g ol Ab=o] olg xobd TS =9 2 ]E}‘(Ll Qian et al., 2009)

A 2uk )] ‘HAFEZZEEPPC) #5Y A7 o584 ibgao] OE AMAPEE B 12 Al
A7) Abggo] 2 AelolA YAo] W =AM} FMETL molA = AR UERHI §o40]
A=A, 22 AQufA|7]ol= Aol W& fon|gk 2po|7F YetbA] 9Fek

O| AL 1127 459 StEAloP W o] oA H= 2l oA H81A 249 UV —Agl Figo] Ah
Hog AQd Ant= Az-E) 23 AujAl7] vl a2 ojloy, EqfAR dRAIE 2 &
F 57kl T ARt FFY Aort Folw o R WA Y Apolk Fol= Aol & 4 Qlrh EIF
AHFEEE W5 A A A A Al J“Lakol Zo] dutd ol Hls vlEql CoF H=A 49
hgol Wolrl= = Sl

o
HSLZ 2ol Age $& D52 Agste Ao] $2T 4 dou), ANFEFL
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12, DS AL M2 S3Y Ao L* U
7 2t A 2 Caipira Ezabel Ezatrix Romain SPPC Volare
H16 474 b* 525 a 36.2 b 40.4 b 435 b 446 b
12 H37 483 b 512 a 385 b 413 b 454 b 45.7 ab
H81 51.1 a 53.7 a 41.7 a 432 a 48.6 a 46.9 a
H16 54.8 a 554 a 435 b 475 a 49.7 a 522 b
22t H37 54.7 a 53.1 a 449 a 47.0 a 49.5 a 52.1b
H81 553 a 549 a 445 a 48.1 a 51.1 a 531 a
* Mean separation within each columns by Duncan’s multiple range test, 5% level.
#® 13, IS} M0 ME FB3Y A4 a* U
71 2t X 2 Caipira Ezabel Ezatrix Romain SPPC Volare
H16 -18.1 a -20.2 a -14.9 a -15.1 a -14.1 a -18.1 a
12+ H37 -193 b =209 a -155a -156ab -151a -193 b
H81 -20.6 ¢ -21.1 a -16.6 b -175b -199 b -19.6 b
H16 229 ¢ -227b -19.0 b -208a  -204ab 227D
22t H37 -223b -218ab -189b -20.3 a -20.0 a -22.0 a
H81 -21.4 a =215 a -17.8 a -20.8 a -21.1b -225b
* Mean separation within each columns by Duncan’s multiple range test, 5% level.
214, DS MEE0 M2 E3E 29 b* U
71zt N 2 Caipira Ezabel Ezatrix Romain SPPC Volare
H16 288 b 34.0 a 216 a 223D 294 b 269 b
12+ H37 29.1b 34.6 a 222 a 218 b 30.8 b 28.4 ab
H81 32.0 a 352 a 23.0 a 256 a 36.0 a 29.7 a
H16 374 a 39.8 a 292 a 33.6 ab 373 a 36.3 a
22} H37 36.9 a 376 b 293 a 321D 36.8 a 371 a
H81 6.2 a 38.5 ab 269 a 337 a 382 a 38.7 a
* Mean separation within each columns by Duncan’s multiple range test, 5% level.
Qe o] Y 121} 23} Au7|7H BT 2ol vlelsto] SPAD ol A E4
2 Go4o] ARG YRAY FFS QY A/|HT Tt YDULE A 25
Al 7] H379] AAS EE2 HIoET WA #2430 454 ddS 7 =4 =4
ARk =4 g Aol 13kt 22 Ak oY FAS A ApoluhA] ¢
As g Aow B
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# 15, O|=xf M0 OE F5E Y| SPAD o

71 2t A 2 Caipira Ezabel Ezatrix Romain SPPC Volare
H16 46.1 az 279 a 492 a 529 a 283 a 50.0 a

12 H37 358 b 255 a 42.1 a 48.7 ab 26.2 a 445 ab
H81 30.1 ¢ 208 b 439 a 455 b 216 b 40.4 b

H16 255 b 21.0 a 372 a 372 a 208 b 298 b

27 H37 27.6 a 20.6 a 37.6 a 358 a 236 a 329 a
H81 218 ¢ 17.1 b 30.0 b 342 a 192 b 271 b

* Mean separation within each columns by Duncan’s multiple range test, 5% level.
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== 247} 39657 /104,
p

O"E& A 4+

E 16, D=0 FRE 7t o 2ty

. TRt mEx 7tH BXixf ot" MR Qe RSt Zh7hArZE*

Ael (®/kg)  (103¥/10a) (103®/10a) (103¥/10a) () (&/4)

H16 7,000 1,575 1,114,933

H37 7,200 1,620 269.8 1,500 3 1,129,933

H81 7,400 1,665 1,144,933
* AT, (FIS vlE A2 7R X g A7 HIE(1/n)

H16 H37 H81

2 &5 mu AS A A A A
(kg/10a)  (103¢l/10a) (kg/10a) (1039/10a) (kg/10a) (103&/10a)

Caipira 3,181 9,316 2,527 7,402 3,570 10,457

Ezabel 2,632 7,710 3,096 9,069 3,106 9,097

Ezatrix 2,188 6,409 2,104 6,163 3,994 11,698

12 Romain 1,956 5,729 2,083 6,100 3,713 10,876

SPPC 2,148 6,292 2,043 5,985 3,395 9,946

Volare 1,865 5,462 3,123 9,148 4,313 12,633

3 2,328 6,820 2,496 7,311 3,682 10,785

Caipira 4,839 26,659 4,854 26,742 5,330 29,363

Ezabel 4,159 22,913 3,621 19,946 4,253 23,428

Ezatrix 4,940 27,215 4,647 25,599 4,735 26,086

27} Romain 4,480 24,681 4,088 22,523 5,126 28,239

SPPC 4,233 23,317 3,898 21,476 4,973 217,398

Volare 5,862 32,292 4,763 26,242 5,541 30,525

3+t 4,752 26,180 4,312 23,755 4,993 217,507

g A 7,080 32,999 6,808 31,066 8,675 38,291
98 & olF 24 2.0m o Aeh B9 Hobdl A Ao O YA wiZof Fo] THd o] AHA
st AEE AANE HED 5 ST AR W wold e (2020. 9. 16. ~
10. 7)& ¥lal7] $J8) 395 4ol H37, H16, H46 359 A3 BEA& AAeta 2 5¥ 740

Aol =0l 0.5m, 1.5m, 2.5m "ttt PARMIA S AXA|ste] Eold Fe4 S 2AFsHTh

Hl6Eth H46A 2| Foll A DB+t w43o] B2 Aoz AL 53] 1.5m A4 71 2
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o

H46

H37

H16

14.9

13.9

14.5

2.5m

9.9

7.6

8.7

1.5m

3.7

3.2

34

/)

a7 24 A7IE MBS

o] Fglon H46o1A Hj

N
gl

t}.

A,

}O

0

YR

H46

158.9

H37
176.9 t£16.4
165.9 £23.8
141.5 +20.7
83.0 £74
91.6 £8.6
86.3 £6.8

H16
173.3 £21.4
156.9 £21.5

147.0 +£27

ofl

Ki

or

00

+18.8

7.23.
8.26.
9.17.
7.23.
8.26.
9.17.

1614 £14.2

149 +22.8
82.3 £5.5
89.1 £4.8

86.4 £9.4

g/ M)

874 +6.4
85.0 £8.2

88.4 8.2

31 (mm)
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g 5 ALY H16 H37 H46
7.23. 79.7 £5.2 85.4 +5.5 82.2 +6.1
& (mm) 8.26. 78.6 +£3.7 78.9 5.6 78.3 £3.2
9.17. 76.3 £5.5 75.1 £4.7 773 +£6.3
7.23. 6.3 +0.8 6.2 £0.5 6.4 +0.3
I-5FA (mm) 8.26. 5.7 +0.4 6.0 +0.4 5.8 +0.5
9.17. 5.7 £0.9 53 +0.6 5.2 0.6
7.23. 3.1 £0.5 3.0 0.4 3.0 £0.4
A=) 8.26. 3.5 0.5 3.2 0.4 3.0 £0.0
9.17. 2.9 +0.7 3.2 £0.5 3.0 £0.7
7.23. 2.0 £0.3 1.9 +0.2 2.0 £0.3
7% (kg/mm) 8.26. 2.4 +03 2.4 +03 2.4 +0.4
9.17. 1.9 0.4 1.9 0.3 2.0 £0.5
4% (ton/10a) 4.64 4.70 4.95
dE5E& %) 71.0 73.1 73.6
(M2ME2atx): ICT &8 stgHo 2HSE st 29 +%)
AE 1) 127 FHYAE o2 T4 AHAE A3
HegFgd Ael= Aol 9y AjRglon FF Wi FERESE weltet B4
Aol wek gl 9 FHtA o] A EHEE 5

170 » 2020 AGHTEDTN

O 25 A&7zt & W - 28 7|4




a8 26, M2[7|Zt & 24 W HDZt Het

Fole] A Ho| FEAT BFLET 25C o4 FAIHo AFATL AA o] HsolAm 29
A7) A SRS AHE A 9ATL, Jubr] 90t BRAT YRUOR R SRR -oFL
BANFOR Aol MBS He MR Nyl SEREE uestel MFFAT 59 AP
WstEo] kg Ao vls) Aok Tt 2 @ U] BHL He7k Rol7t 24 grgieh

100 2] Mk % O [ 1| i) M1 B

HA=A HDH| ]

100 2] N ] ] 1) a1} 5] 5]
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o niin] = 5+ =l HIYE

TE ) () a0N) 27 AAOH SAle) AS0h  SA)

oy 60.2 £3.2 721 £5.7 205 £1.1 3,280 +187 20.3 £1.1 3,271 £186 0.2 £0.0 9.3 2.0
HDH]El 60.1 £2.7 720 £6.6 20.7 £0.9 3,364 +164 20.1 +0.9 3,319 +162 0.5 +0.1 457 +8.1
ohFAs] 598 £2.1 723 £6.0 19.7 £0.8 3,326 +144 19.5 +0.8 3,311 +145 0.3 +0.0 154 +2.2
AFCs] 599 +4.6 723 +6.4 205 +1.1 3,455 +£192 203 +1.1 3,440 +193 0.3 +£0.0 15.0 +24
(18 2 187 2E G4 WA B2 BB HSEY 73

0% WA g HAAT HRATY o2 g WA shm FoTeS Eak ALY
52 9wsly] 9d BAS B Ei WA B WU 8T Yk A FUL L2 npxu}
FOS UG Pag WAL 2A B 4 L B2 AL AT/ vhAe FAL LR g
g AN 2 o 2 o

5%

8%

1%

14%

>

Od 28, g8 X X2lof ME U7 e oiE
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HelBwo] WH U AZ-FRANS BHAAW, 7o AY 23 gl v SR F4
o o|RolX|A Y AP BESHE £29 Hel7t o RolAA| ¢k, FAH oz B sHe

AZto]l 28 ¥ BR AAT APE KA 7t

5%

8%

1%

14%

a7 29, gE HA XM2lof IE 2 FHEE JIE

g B wet wiA W Welo] W) o AL BT S oo Yhe WAL 4L
5%, 8% AL ABF B AA7 ot U BEA A shite] AFH] glot 11%
Helol A9 AjHoz welrt ned Bt

FUH 7L AABI FA Arkeh 12717t ololAich, BE Aol Sekael Aol ekaiA|
s AURE 5 08 oY B B0 g3 A FAZ Holth 89 Ak o] F APAHL
sl EE AT AARES 8= e ookt

F¥0

rlr
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HPS 309 +36 94 06 3394 £742 16.6 +3.2 27.2 +2.7

f=Zzys MH 248 +39 84  £09 2476  +551 128 +2.8 28.8 +2.1

QD 230 £32 82 £1.0 2435 +449 11.2 +1.9 34.1 +2.6

HPS 310 40 91 +0.5 3229 £531 179 +3.2 21.3 +2.7

gy=  MH 256 +27 90 +0.6 2395 £602 131 +33 26.2 +3.0

Qb 223 +44 79 £1.1 1871 %706 9.9 +3.1 29.1 +2.2

HPS 207 +36 80 +1.2 201.7 £773 8.9 +3.6 20.6 +2.7

244 MH 166 £32 82 06 1304 £494 6.4 +2.4 19.1 +0.9

Qb 185 40 75 £05 1175  £425 5.3 +1.9 23.0 +1.5

HPS 361 24 90 +07 2817 £76.7 159 +3.2 213 +1.2

THg MH 295 31 94  +07 2032 £490 145 +4.1 24.5 +1.2

QD 285 %5.1 84  x0.7 1943 %452 10.0 +2.1 294 +1.7

SH7IZ & B 7t 9 H3F At E fFEAS vusty] 9 3y el ARl
250W Hgdetole 2S AR5ttt 29 WE R At HPFEE 7212 100umol, 200umol,
300umol =&2 2 ZARSIATE 2232 200umol 71ELS2 ZFZF 13A17F, 1A17E, 17TA17F 2AMA7HS 2
=

a2 32, 100~300umol 2 2| 2! 33, 13~17A|2F 22 X2
HgA o wel AebA Q] ek T E25 BF A vla] dAEGN o, HEUL FFoA
NAE Zo] Fr} skA|qt 200umol A 2lolA= FA et vgt =& Uetdl=t, oA A5 =
7)15E Q4s 28] FREA FFr]) fEog ArgEch 8hH 100umol, 300umol & 2o A= A
0

2lof wls) 27] A7t wohAL, AL AZI7E TL7HE wET
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91014 EC 4.0~6.0ds/m H2|7t AA% Aoz

S A7 AL, EC 10.0ds/m A g
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