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15:00 - 16:00 145 231 303

16:00 - 17:00 27.7 26.8 55.8

17:00—18:00 42 8 85.4 BR.7
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25 A " AR FIE A
A7) EAF S v (Y g4 B3A)

O} 20| A% AtZE= (Lactuca sativa L. (Lettuce))
Z 713 2016.12.21.2017.02.01. (2017.04.10.)
AEZAEE: 635 (T AAT, AGFE AAS, 99, 93 € 943, 23
2 Z AL Chlorophylls, Carotenoids

AEEAE AE G A 8 Agsted zAstgon, 45 Gl lom o4 A
SIS, G 9 AEE AN 39 A 37} AR F 248 5 B2L ol v

gt
T A It HlmwE 98] IBM SPSS v.23 (Statistical Package for the Social Sciences,
SPSS Inc., Chicago, IL) A Z2I#& ©] 83} ttest (p=0.05F FIF T F A
2 Fe ARl At ' A ¢ (p<0.05) Ee ** (p<0.01)E UER.

2F ol 3 3F7HA F AY 1 AS Do = AnbH o g Zolrt fle 7)1 2 YE
ou, 452k F AT AN FAZ FolAE HolW (P<0.05) Wiz ©4a H9A 7
A HIEsk2 W A Aol A om 3 Ao Fly

672 Ao AF F AY T FAF FoAAE Holw (p<0.01) LrF HIEd¢-2= W Tl
Aol Aol ’btﬁﬂoi N ?:5} 2oz Yehgoy go dag (94 3 4

© 7 Ag 2 Aot gle Ae=m #ld (}1 24)

¢, F 679 Asx /\}-r—ir}t]'
4 HIdske2 W A EoA AL

A D m%—s}%&_ B U s %) 5 S



<X 24> Uk g4 EBIA 7] vdste2

pis)

Uuk 5329 opaol A FFe| A%

3= oI ke EETe F value (sig.) t value P
0 week 6804075  6.80+0.75 - -
1 week 7204040 720075  1.969 (0.198) 1.000
2 weeks 7204040  7.60+1.02  3.881 (0.084) 0.486
@4 (ea) 3 weeks  840+1.02  8.60:049  2.326 (0.166) 0.733
4 weeks 840080  840+1.02  0.264 (0.621) 1.000
5 weeks  1040+1.36  10.00:110  0.358 (0.566) 0.659
6 weeks  13.40+0.80  11.40+0.80  0.000 (1.000) 0.008
0 week  8.69+0.69  8.69%0.69 - -
1 week  946:075  889+1.00  0.226 (0.647) 0.402
2 weeks  9.62:036  1019+071  10.066 (0.013) 0.193
4% (cm) 3 weeks 10074069  11.19+120  2.860 (0.129) 0.143
4 weeks  1014+0.65 1076052  0.503 (0.498) 0.164
5 weeks  1011+119  10.06+142  0.122 (0.736) 0.950
6 weeks  10.77+0.57  11.72:0.68  0.020 (0.890) 0.068
0 week 4274030  4.27%0.30 - -
1 week  495:079  414+032  1.301 (0.287) 0.090
2 weeks 4671035  4.64+017  0.855 (0.382) 0.921
AZ (cm) 3 weeks  571+027  547+056  4.019 (0.080) 0.433
4 weeks 5084066  536:035  3.401 (0.102) 0.490
5 weeks 5324050 598058  0.210 (0.659) 0.124
6 weeks 6041060  654t052  0.012 (0.915) 0.255
0 week 17228205  17.2242.05 - -
1 week  11.90¢556  9.52+4.47  0.048 (0.833) 0.523
2 weeks  11.60+216  10.48+4.86  2.848 (0.130) 0.685
24 (cm) 3 weeks 9326128  9.66+2.04  1.847 (0.211) 0.785
4 weeks 7204230  10.40+236  0.014 (0.910) 0.088
5 weeks  11.3642.63 11184322  0.235 (0.641) 0.933
6 weeks  1440:228 16182585 4361 (0.070) 0.588
0 week 4228041 422041 -
1 week 4298052 360071 1470 (0260) 0.158
% gz 2 weeks  401¥067  378+053  0.137 (0.721) 0.597
3 weeks  7.04t0.65  652:159  4.977 (0.056) 0.561
(8) 4 weeks 664080 798075  0.141 (0.717) 0.040
5 weeks  8.55%1.66  9.63:2.08  0.648 (0.444) 0.443
6 weeks  13.69+2.06 1383212  0.055 (0.820) 0.928
0 week 3361029  3.3620.29 : -
1 week  376:047  326%0.64  1.077 (0.330) 0.248
A 2weeks  349:055  341¥039 0370 (0.560) 0.805
e 3 weeks 6151051  574+145  6.612 (0.033) 0.616
BAE (8) 4 weeks  536:072 6042068  0.016 (0.904) 0.203
5 weeks 6484135 771191 1566 (0.246) 0.324
6 weeks  10.98+1.73  1047+1.25  1.049 (0.336) 0.647
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« X AZE (Cichorium endivia L. (Escarole Lettuce))

ZA}717F: 2016.12.21.2017.02.01. (2017.04.10.)

AEZAGE: 635 (3 AAF, A4R AAF, A5, A% 2 QF, 23

2 ZA8E: Chlorophylls, Carotenoids

WEEAS Ael G AR A Hustel mAgom, A4 @Al lem olel A
RS, QR B PGB AR 39 A4 2L A % 2P ) BEe dol W

E %138 IBM SPSS v.23 A ZEIRS o] 83t ttest (p=0.05)F <
A 2 o)A A7 dE A ¢ (p<0.05) EE ** (p<0.01)E JERY.

bol dol A5 del= F A 3t 2ot gle Aoz FgAdHNY, F A
3Fakel 53] F e 3k BAA fAE Rolnl (p<0.01(%) 7154 I
W RA o] 5ol AHiH ez et Ao® YER. (3 25)

PR AR F] A% np AR 3Fake}t 537k T AE 1k BAA 5o}
(p<0.05(*) Y= && HEA 7154 Hidshe-2= W AL A% did ez

l‘.?ﬂ_&.
_,-‘o{tﬂ
e
Re)
El

i

it

7

[-'\I

2
o
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o
N
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fx
© 5

o]

A 2elE. (& 25)

W, 659 AKEA T F7h BE Yol oF 10F 1 AS WD BFH Ao
W ouldal e o] RS0l 1A Ae v AdsAoH, Y i BEA 7|
A4 udEe s U AAEL RE A AUHoR W $5F wd Holg B

[
o
=

<aY 63> 1677 B4F A% vl
Ar QuF HIEEES 2, B Ui B BEHA| 754 HIdEhe s



<E 25> b w2 BEA 7154 sz 9 duk udae s o 2aRe) 4% va

3= oI ke EETe F value (sig.) t value P
0 week  7.004141  7.00+141 - - -
1 week  5.0040.63 440049 0103 (0.757) 1.500 0.172
2 weeks  620:0.75  5.40:049  0.640 (0.447) 1.789 0.111
@4 (ea) 3 weeks  6.00:0.63  7.00+1.10  0.800 (0.397) 1581 0153
4 weeks  8.00:0.89  6.60+1.02  0.060 (0.812) 2,064 0.073
5 weeks  8.000.00 840049 96000 (0.000)  -1.633 0178
6 weeks 980075  9.60+136  1.252 (0.296) 0.258 0.803
0 week  8.81+0.68  8.81%0.68 - - -
1 week  831:024  832:053 1115 (0.322) 0.000 1.000
2 weeks 963072  857:0.60 1106 (0.324) 2169 0.062
4% (cm) 3 weeks 867073  959+098  0.856 (0.382) 1537 0163
4 weeks  847+093  9.69:0.97  0.038 (0.850) 1809 0108
5 weeks  9.07+0.80  950:039  0.782 (0.402) 0904 0392
6 weeks  9.83+0.63  9.77+0.82  0.003 (0.961) 0.115 0.911
0 week  5.07t0.58  5.07%0.58 - - -
1 week  508+1.05  4.63t041  1.923 (0.203) 0.811 0.441
2 weeks  617+050  543:050  0.449 (0.522) 2101 0.069
AZ (cm) 3 weeks 611036  591+1.01 7181 (0.028) 1557 0181
4 weeks  585t034  629:096  6.293 (0.036) 0882 0419
5 weeks  637:055  6.89:0.46  0.130 (0.728) 1421 0193
6 weeks  7.07+0.80  7.21+0.80  0.001 (0.975) 0248 0810
0 week 10.70+1.63 10.70+1.63 - - -
1 week  7.68+1.85  6.62¢245  0.337 (0.577) 0.690 0.510
2 weeks 874324  842¢290  0.027 (0.874) 0.147 0.887
24 (em) 3 weeks 6143045  10.90+429  4.742 (0.061) 1429 0191
4 weeks  656+151  920£253  5.801 (0.043) 1793 0119
5 weeks  830:191  922¢1.88  0.017 (0.898) 0687 0512
6 weeks  10.24#210  9.40+1.89  0.302 (0.598) 0.595 0.568
0 week  248t0.56  2.48%0.56 - - -
1 week  210:046  178+041  0.694 (0.429) 1.541 0.162
% gz 2 weeks 324084 2416048 2552 (0.149) 1.718 0.124
3 weeks 3232028  559+132 3299 (0.107)  -3490 **  0.008
(8) 4 weeks  504+055  648+2.03 5273 (0.051) 1376 0206
5 weeks  665:0.72  896+111  0.644 (0.445) 3488 **  0.008
6 weeks 11614242  956+228  0.013 (0.911) 1.240 0.250
0 week  2.15:048  2.15+0.48 : - -
1 week  186+040  161+036 0456 (0.519) 0.936 0.377
A 2weeks  289:075 2176041 4287 (0.072) 1.679 0.132
e 3 weeks  285t028  476+113 2737 (0137) 3273 * 0011
YAZF (8) 4 weeks  388:034  454+148  7.382 (0.026) 0871 0428
5 weeks  4.86+0.63  6.08:0.82 0319 (0.587) 2359 *  0.046
6 weeks 8394184  7.26+1.69  0.002 (0.965) 0.905 0.392




@ A F

P!

SAF A Bl (Ui g4 53HA)

« X7{X} (Brassica juncea L. (Red Mustard Leaf))
ZAF71%F: 2017.05.17.-2017.06.14.

A G2 835 (% AAT, AGE AAS, 949, 93 2 9% 24, 9%

2 Z A8 Chlorophylls, Carotenoids, Anthocyanin

AszAE AE o /A 4 At ARG oW, J4e 94°] lem o]l AR
AR, A R JE5FS NAEE 39 A FUF AE & S8 H HIES Wo] Bl
gt

T A

rulm

nr:L

B E 8] IBM SPSS v.23 Eﬂ] Z2 WS o] 85 ttest (p=0.05)
e T = g 7 goFed 27} Q) * (p<0.05)Z JEFY,
HARRS 735 o] 4

ol F 23RN Foe TEHE A WD Aot g Aoz
Bkou), 37Akeh 473 A Aol fto mmgel weh BARMS Fa foly)

FA| ARE AESEE o (I 64, 1H 65)
B Aw, 433 AS2AA BAH fAE Holm (p<0.05) 7154 HdEe2 1
AAL] A% Ao Ao 53 Aow Jehgoy Ay 7k ANk S i
o) stole Rl AOE . (X 26)

A B

¥ ¥

Owk 2 whks 3 wks 4 wis 0wk 2 whs 3 whs 4 whks

<19 64> AAA A

2 FAE AE2AE AL (bar: 10 cm)
A: €RE B EO]'“?‘-{\—/ B: Y=

w2 B3 54 v



<ad 65> Az A 8 FAE sk AF A
A it HIdske2, B Ui Ba 53| 74 W

<3 26> Y B EIA Z dut vldeEte2 ] AR S ¥

3= K EE F value (sig.) t value P

0 week  433:047 433+0.47 - - -
o1 2 weeks  7.00:0.82 6.00+0.00 4000 (0.116) 1732  0.158
BT () 3 eeks 8334105 9.00+0.82 0727 (0.442)  -0.632 0561
4 weeks  19.33+3.77  2667+340 0114 (0.752)  -2.043  0.111

0 week  6.69+0.13 6.69+0.13 - - -
- 2 weeks  14.18+3.18 12644261 0251 (0.643) 0529  0.625
HE M) 3 vecks  2436+0.79 3091+324 6262 (0.067) 2763  0.051
4 weeks  33.82+0.80 38.13+1.26  1.070 (0359)  -4.018 *  0.016

0 week  2.83+0.14 2.83+0.14 - - -
o1 5z 2 weeks  6.38+1.76 613:1.63 0098 (0.769) 0137  0.897
B M) 5 veeks  13.08+0.34 1581+2.89 4222 (0.109)  -1335 0253
4 weeks  21.74+1.63 2521+1.56 0004 (0951) 2178  0.095

0 week 13403393 13.40+3.93 - - -
. 2 weeks  22.57+2.33 2233+1.19 2228 (0210) 0126  0.906
=SE M) 3 eeks 2943266 3620230 0187 (0.688)  -2.720  0.053
4 weeks  25.83+4.62 2480+2.06 1170 (0.340) 0289  0.787

0 week 1.17+0.04 1.17+0.04 - - -
F AT 2 weeks  13.69+8.11 10.02+5.66 0977 (0379) 0524  0.628
() 3 weeks  51.91:547 95893189 9578 (0.036)  -1922  0.187
4 weeks  257.32+64.52  347.96+6334  0.003 (0.956)  -1418  0.229

0 week  0.09+0.11 0.09+0.11 - - -
AEE 2 weeks  12.807.77 951:5.63 0792 (0.424) 0484  0.654
WAZ () 3 weeks  49.85£527  9190+30.77  9.673 (0.086)  -1.905  0.190
4 weeks 24853+62.50  336.97+61.00  0.003 (0.962)  -1432 0225




E3 452 AS2A F F NAE e 8 FAE 4% A

a2 AelA F 230 kg, EHF HldaH
A 71548 widske-2olAe] AR A
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FEl: 2.30 kg/Sea

Qidk: 1.95 ké/Bea

<71¥

rok

r'l
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"|_

A7

-1)1

m»ﬁ

mr B R
et

2

ot o] ol HF
]-OHE Re HoFE YERE. (£ 27)
Anthocyanin &<

1, A 2+e] Chlorophylls % Carotenoids
o FrolxtE Holw (p<0.05) 7]
T2 A F AE zE

66> A H AR} 8/A 7E AT

T4 MR FAHCZE TE
A w2 Ao veigoy, fort FA2 Aol gle A

lo oXx

= A% A3, Chlorophyll be] 73
2 Y 7Hi1]oﬂ*1 =2

2=
‘T'

<& 27> AAA A2 Q22 9 AREwol= FF Ww

SR alk T3 F value (sig.) t value P

0 week  6.95%3.15 6.95+3.15 - - -
Chl a 2 weeks 11.45+5.05  19.82+255  3.039 (0.156) -2.094 0.104
3 weeks 11.69+4.58  18.68+1.95  1.439 (0.296) -1.990 0.118
4 weeks 22.79+1.10  22.21+£1.00  0.004 (0.954) 0.553 0.610

0 week  3.35+1.47 3.35+1.47 - - -
Chl b 2 weeks  5.99+2.07  11.08+1.35 1.364 (0.308) -2.909 *  0.044
3 weeks  6.8511.65 9.29+1.09  1.236 (0.329) -1.738 0.157
4 weeks 13.24+1.33  12.41+1.38  0.036 (0.858) 0.612 0.574

0 week  10.30+4.61  10.30+4.61 - - -
Chl a+b 2 weeks 17.44+712  30.90+3.90 2.473 (0.191) -2.346 0.079
3 weeks 18544613  27.97+3.04 1.567 (0.279) -1.949 0.123
4 weeks 36.02+2.41  34.62+2.37  0.021 (0.891) 0.587 0.589

0 week  2.06+0.05 2.06£0.05 - - -
Chl a/b 2 weeks  1.81+0.29 1.79+£0.02  13.687 (0.021) 0.115 0.919
3 weeks  1.6410.34 2.02+0.03  6.980 (0.057) -1.519 0.203
4 weeks  1.73£0.09 1.80£0.11  0.310 (0.607) -0.676 0.536




Total 0 week  125+052  1.25+0.52 - - -
2 weeks 245+121  4.82+0.63 1465 (0.293)  -2.457  0.070
3 weeks 1.85+0.93 2924035 1746 (0257)  -1.520  0.203
(X*€) 4 weeks 3.82+053  346+047 0084 (0.786) 0716 0514

carotenoids

120 t value(sig.): -0.803(0.467)

—— J—l
2 100 ns
Y
[=)]
E 80
£ 60 t value(sig.): 0.572(0.598)
ﬁ ns i
o 40
Qo T |
£
c 20
{ I

0

PE CPE PE CPE
0 week 2 weeks 4 weeks

<13 67> AAAY YW QtEAobY ek vl



- H|E (Beta vulgaris L. (Red Beet; Beetroot))

- ZA}7)3Y: 2017.05.17.-2017.07.12.

- ALEAGE: 95 (F AAF, AE AT, AR AAF, 45, 97 2 9%, 7
A, TR, $%F)

A1 ZA}3} & Chlorophylls, Carotenoids, Anthocyanin, Brix degree
- ASzALE AE 7 A Y Addete zAEdoH, 4 9] lam o))l A

2SO, 94 2 GEL AAEE 39 4 F7F A8 F 24 | BFe o] )

Bl =

w
— o
Ho
2
o
fru
(&
rlr
o=
L o
(2
W
_>|1_:‘
o
rlr
zo
rlr

- HE9 AS T =) AoE HYorw (OI¥
68), A Aol A 75Ad BIdste2 W MASA dHFoR =2 FAE UE
o, B4 B4 Ax A 1 FoE@ Aolr) fle Ao &AW, (1 69, E 28)

0 wk 2 wks 4 wks 6 wks 0wk 2wks 4 wks 6 wks

<I¥ 69> HE AHg P FaH ASFZA AR (bar: 10 cm)

A QW RS2, B b Ba BEA )4 ek



<E 28> i B BEA @ A a9 ) MEY 4% va

] & F value
ST 2517 (sig.) t value P
0 week 4.33+0.94 4.33+0.94 - - -
2 weeks  9.33+0.47 8.67+047 0000 (1.000) 2121  0.101
A4 (ea) 4 weeks — 24.67+4.03 34004942 1340 (0.312) -1.289  0.267
6 weeks  40.67+8.81 60.00410.42  0.078 (0.793) -2.004 0.116
8 weeks - - - - -
0 week  10.10+0.39 10.1020.39 - - -
a2 weeks  14.66:043 16064121  3.661 (0.128) -1.532  0.200
4 weeks  32.23+1.82 36.6743.64 1566 (0279) -1.545  0.197
(€M) 4 weeks  49.64+4.44 47084142 6067 (0.069) 0781  0.479
8 weeks - - - - -
0 week  3.14+0.25 3.14+0.25 - - -
qz 2 weeks  484:037 5594126  3.558 (0.132) -0.797  0.470
4 weeks  13.77+2.33 14914138 1256 (0.325) -0.614 0573
(€M) 6 weeks  20.33+0.44 1981+125 4151 (0.111) 0578  0.594
8 weeks - - - - -
0 week 6.90+3.50 6.90+3.50 - - -
S 2 weeks 13464146 1677+1.80 0052 (0.832) -2.027 0.113
4 weeks  46.66+10.78  5493+3.89 2214 (0.211) -1.020  0.365
(Mm) ¢ \weeks  95.56+4.94 99.41+7.83 0369 (0.577) -0.589  0.587
8 weeks 137411185  137.28+7.99 1144 (0.345) 0013  0.990
0 week 20.59+4.96 20.59+4.96 - - -
S 2 weeks  27.76+0.93 28.79+0.62 0472 (0.530) -1.308  0.261
4 weeks  46.88+4.25 5819+4.69 0183 (0.691) -2526  0.065
(Mm) ¢ \veeks 832941004  102.65+4.46 2315 (0.203) -2.492  0.067
8 weeks  9977+672  107.07+374 1985 (0.232) -1341 0251
] 0 week 457212 4574212 - - -
¥ 2 weeks  12.74+154 17.04+2.74 0547 (0.501) -1.936  0.125
A S 4 weeks  150.78+49.04  230.74+46.19  0.034 (0.863) -1.679  0.169
(@ 6 weeks 81753036  93260+13538 15833 (0016) -1.202 0352
8 weeks - - - - -
0 week  2.54+0.94 2.54+0.94 - ; -
AT o weeks 9244112 1229318 2410 (0.196) -1.280  0.270
WAFE 4 weeks 993543468  137.93:28.68 0103 (0.765) -1212  0.292
(@ 6 weeks 49583:4161  517.3:8898 3041 (0.156) -0.308 0773
8 weeks - - - - -
0 week  2.03+1.27 2.03+1.27 - - -
2 mg 2 weeks  3.50:0.56 4754068 0180 (0.693) -2.008 0.115
4 weeks  51.43+2028  92.81+19.88 0013 (0.916) -2.061  0.108
(8 6 weeks 3217044130  41537+4849 0147 (0.721) -2.080  0.106
8 weeks 1026.38+214.69 1015.72+182.01 0.008 (0.934) 0.054  0.960
- ARG Ay mEE Agse WES ol§ S4d uy 77 voE 679 sF

=]
B
of = EAS FUE AHAASIHNON, FEE Atago N1 type Hand Refractometer
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(Atago Co., Tokyo, Japan)= O]‘Q-O}Oq
- = Bl A3}, 6FF u ud
W AR A B+t 75 (6.8-84)=
M= 6.6-8.0, 71543 A2 TolME 6884 WSl

YA H 7302 . (IH 70)

=0

e =

=

A

6 weeks
A
B
- 87 F TAE & dut v Qa2 AR EL
F 605 kg, Uiz ©a BIA 715 videe2 HAES F 650 kgo 2 754 vid
sh-2olM Ao w4 FH4. (29 71)

2k 6.05 kg/10ea

<% 71> A¥E BE 1078A
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A 74Z+e]  Chlorophylls
bl BAA FoxtE 2

,ol9) % Ael 3 d=a
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B 7]

7,
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E}
- webA
B, B Ao AgE U g
g 3% 2AE FEE AOE AR

3 &l 6.50 kg/10ea

71 AT

Ak

A3 HeEE /A S o
A3, Chlorophyll a/b<]
W AASNA =4
Zpol7t gl Aoz &

R

29|



- 3 Anthocyanin &S £43% AR FXHOEE 7] H g3k W ARA
SolA =& Ao E Yeiwoy, FoR|gt BAZA Aol gle Ao E ERlE. (" 72)
<3 29> HES AHZd J54 ¥ JtEEHolE I Bl
ikl F value (si t val P
O = g)  tvalue
0 week  5.64+0.60 5.64+0.60 - - -
Chl . 2 weeks 14035357 1192598 1155 (0.343) 0.428 0.691
4 weeks 1094507 15284176 5954 (0.071) 1145 0316
6 weeks 1251467  9.42+0.23 3.747 (0.125) 0.934 0.403
0 week  2.56+0.14 2.56+0.14 - - -
chp 2 weeks  6.26+151 6.16+2.72 1133 (0.347) 0.046 0.966
4 weeks  5.18+2.10 7194037  4.995 (0.089) 1331 0254
6 weeks  6.67+2.69 4.97+0.53 2.934 (0.162) 0.875 0.431
0 week  8.19+0.73 8.19+0.73 - - -
Chl asp 2 Weeks 20288507 18084869 1157 (0.343) 0.309 0.773
4 weeks  16.12+7.10 22474213 6350 (0.065) 1211 0.293
6 weeks  19.18+7.35  14.39+0.71  3.471 (0.136) 0.916 0.411
0 week  2.20+0.13 2.200.13 - - -
Chlajp 2 Weeks 2232008 1.89+0.12 0.675 (0.458) 3440 *  0.026
4 weeks  2.02+0.37 2124013 1.938 (0.236) 0346 0.747
6 weeks  1.90+0.06 1.91+0.18 1.885 (0.242) 0.100  0.925
Total 0 week  1.13+0.17 1.13%0.17 - - -
. 2 weeks  3.10+1.29 2.51+1.75 0.743 (0.437) 0.386 0.719
carotenoids 4 eks  2.05+1.04 2.79+044  3.693 (0.127) 0933 0404
(x+c) 6 weeks  2.25+0.58 1.59+0.07 6.538 (0.063) 1.580 0.189
300 t value(sig.): -0.407(0.705)
2 250 ns T
B
£ 200
i
£ 150
> 100 -
2
£ 50
-
0
0 week PE CPE

Bweeks

<18 72> HEQ ¥ EA ol sk nvlw



©® 471 <A+

A

Hla (U Ba B35

A)

« £ (Raphanus sativus L. (White Radish))
ZAF717E: 2017.09.20.-2017.11.(F1 3 %)
/Kg%}l/\]-b‘]—ﬂ VAR (224_ /Rg;‘(ﬂ%-

A5 =

s A 2
FAbsRaL

=

Q& IBM SPSS v23 B4 Z219&

=)

T

AAE, A=,
& 370Al A Adrtste] =AM

4% 9 e ANED 33 A B

o] &3} t-test (p=0.05)%

P T F A T FIAYL AV AE AT * (p<0.05)E ERY.

- A& A AT, 3FA F Ao /‘gtr 2ol o IRk vk o AfAEC]
o7 7% ASE YeEgoy o] & Aukdow F AHE 1 AK I Aole fle
o2 YEehd. (3 30)

<E 30> Uk g2 BEA 2 gk widehe s U Feof A% vw
Al F value (si t val P
O ey g) tvalue

0 week 3.000.00 3.00+0.00 - - -
o o 3 weeks 14.67+0.47 14.67+0.47 0.000 (1.000)  0.000  1.000
BT () 5 eeks 18.00+0.00 19.00+1.41 16.000 (0.016)  -1.000  0.423
7 weeks 25.00+0.82 23.00+2.16 4.000 (0.116)  1.225  0.288

0 week 9.28+0.54 9.28+0.54 - - -
. 3 weeks 34.87+2.32 35.92+1.03 3.062 (0.155)  -0.592  0.585
HE (M) 5 veeks  4532+1.05 48.19+1.88 1.250 (0.326)  -1.865  0.136
7 weeks 48.88+3.65 47.32+2.94 0.028 (0.875)  0.465  0.666

0 week 2.88+0.13 2.88+0.13 - - -
o1 5 3 weeks 17.57+1.50 18.00+0.05 5438 (0.080)  -0.372  0.729
HE M) 5 eeks  22.67+0.14 24.54+1.04 8222 (0.046)  -2.460  0.130
7 weeks 23.49+1.30 22.36+1.06 0.297 (0.615)  0.966  0.389

0 week - - - - -
T A7 3 weeks 28.68+2.66 29.10+0.98 3151 (0.151)  -0.211  0.843
(mm) 5 weeks 71.60+4.03 67.62+0.85 9.557 (0.037)  1.368  0.295
7 weeks  116.83+6.21 1044941270  2.080 (0.223) 1235  0.285

0 week - - - - -
F Aol 3 weeks 88.25+5.39 69.73+3.30 1.364 (0.308) 4.416 *  0.014
(mm 5 weeks  136.63+13.17 130.7243320  3.886 (0.120) 0234  0.827
7 weeks  215.33+15.92 237.33£5312 2115 (0.220)  -0.561  0.605

0 week 1.93+0.11 1.93+0.11 - - -
T AT 3 weeks  196.81+29.60 198.44+18.81 3151 (0.151)  -0.065  0.951
(s) 5 weeks  749.11+66.77 718.49+68.07  0.002 (0.965) 0454  0.673
7 weeks  1624.67+161.46  1315.07+4355  3.870 (0.121) 2618  0.059

0 week - - - - -

AAS 3 weeks - - - - -
(s) 5 weeks  357.52+30.09 355.18+27.91  0.147 (0.721)  0.081  0.940
7 weeks  1112.83+156.69  928.27+50.41 2358 (0.199) 1586  0.188
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<9 73> F A & FaE AFEA AR (bar: 10 cm)
A: it HIESke-2, B Ui ®a B3] 7] A widshes

7 wks
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3 wks 5 wks 7 wks

<Id 74> F AP B FARE e AS AR
A: it BIdSke2, B Ui ®a B3 7]e A vidshes




- X8 (Raphanus sativus L. (Red Radish))
- ZA71%E: 2017.09.20.-2017.11.(X1 38 %)

- AREAGE: 7EE (3 AAF, T AAE, 95 9% 2 9F, F 847, T Qo))

gL

- AszAe AY 7 RA A sty ARG OH, d4E g0 lom o]l ARE
ZASEA AL, 98 2 952 MAEE 3 4 U AE F 24 F B3-S o] Bla
Lig

- 7 A I HaE 98] IBM SPSS v.23 TA ZEIIHMS ]85t ttest (p=0.05)F
g3k & F A2l T FAAHA A7F e AF ¢ (p<0.05)Z LhERYL

- A% A A, 3F%

s
i
=2
%0
L g
>
rlr
e
2=
R
i
o
o
[
=
AN
__)lﬂ‘
il
)

= A&
frelm @ atels gl 2oz . (F 31)
- B ATl AMEE Uk BA BEFA aAlE 7Fe~AE Fo AS dgd 2AE 4FS
NAA gom, 238 7] A% A 99 ddo] o axxoz vehyd
<E 31> Ui " 59 3wk vidshe s i AR A v
Gl F value (si 1 p
S o g) t value
0 week 6.00+0.82 6.00+0.82 - - -
o o 3 weeks 14.67+0.94 14.33+0.94 0.000 (1.000) 0354  0.742
BT () 5 veeks  21.67+3.09 21.33+2.36 0468 (0.524) 0121  0.909
7 weeks 28.67+1.70 29.33+3.40 2.063 (0.224)  -0.248  0.816
0 week 8.81+0.70 8.81+0.70 - - -
RS 3 weeks 28.44+1.43 33.20%0.75 1.375 (0.306)  -4.126 *  0.015
(cm) 5 weeks 41.91+1.23 43.91+1.90 1.363 (0.308)  -1.244  0.281
7 weeks 39.88+1.76 40.59+0.86 2.684 (0.177) 0527  0.626
0 week 3.33+0.10 3.33+0.10 - - -
NS 3 weeks 12.48+0.72 14.92+0.96 0.660 (0.462)  -2.852 *  0.046
(cm) 5 weeks 17.46+0.39 18.22+1.33 3.693 (0.127)  -0.777  0.481
7 weeks 17.24+0.86 16.77+0.86 0.004 (0.954) 0537  0.620
0 week - - - - -
T A7 3 weeks 30.24+3.72 35.36+2.99 0.113 (0.753)  -1.515  0.204
(mm) 5 weeks 62.40+1.73 68.98+3.67 3473 (0.136)  -2.296  0.083
7 weeks 93.54+8.47 86.73+3.04 4362 (0.105)  1.069  0.345
0 week - - - - -
F 2ol 3 weeks 89.51+5.92 79.47+3.45 1.774 (0.254) 2.073 0.107
(mm 5 weeks  165.01+34.72 121.79+0.50  10.927 (0.030)  1.760  0.220
7 weeks  181.33+25.20 193.00+29.81  0.007 (0.938) 0423  0.69%4
= 0 week 2.97+0.40 2.97+0.40 - - -
Az 3 weeks 1260742550 169.69+25.20  0.020 (0.893)  -1.721  0.160
5 weeks  546.42+62.98 611517744 0230 (0.657)  -0.922  0.409
(8 7 weeks  1126.93+124.78  1054.80+162.12  0.418 (0.553)  0.499  0.644
= 0 week - - - - -
A = 3 weeks - - - - -
5 weeks  217.32422.97 286.03+37.81  1.208 (0.333) 2197  0.093
(8) 7 weeks  795.00+14528  761.00+116.68  0.155 (0.714) 0258  0.809
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Temperature changes in greenhouse
QI YHF ¢ bk ERA EHBHY
70.00 % Cmais i s o = -
3101 33.51 33:.08 3248 3706 36.68 22,60 3853 27.87 3355 3892 3861 3472 40.31 3964
60.00 ! I If If 10 ]
. 50,00
£ apoo
==
2
s
& 3000
§
Lo
20,00
10.00
0.00 " ; #
600 7:00 B:00 9x00 10:00 11:00 600 700 8:00 9:00 10:00 11:00 6:00 700 8:00 9:00 10:00 11:00 &:00 7:00 EB:00 9:00 10000 11:00 600 7:00 8:00 9:00 10:00 11:00
2018-07-28 2018-07-29 2018-07-30 2018-07-31 2018-08-01
9]-?- ¥7.15 30.75 35.75 38.75 40.55 35.25 25.90 32.15 39.60 40.95 40.85 41.35 25.15 32.15 39.05 39.05 39.70 38.90 26.35 34.45 38.75 37.90 41.15 40.65 26.85 34.10 40.25 44.40 43.25 44.05
L3 28,45 37.00 47,15 45.20 53,50 47,15 27.50 39.%5 50,45 56,05 56.35 51.15 27.15 41.45 51.35 55,55 53,90 55.10 27,95 47.00 52.45 57,50 58,75 54,95 28.25 46.00 57.00 60.35 51,50 59.50
L}y Bb4 BEHY| 27.80 35.00 43,50 44,30 49.40 46.85 29.10 Z8.B0 40,15 47.15 46.35 48.80 29,35 40.90 42.50 42.75 46,90 46.75 27.60 42.45 48.20 48.50 49,40 52.30 29.90 41.55 4E,50 49.70 51.30 53.40

<a977> A7) S UE L5 W (LA QUET AAE)
« 24/ B LE (T)

T Aol & A, U E&& —%i}iﬂ 71%—*4 Hl‘és}%* IHT 257t U I
2 YR HE =4 SAHHAD FUSFEE R ¥dEe2nmTg 24 fAEHE A
o2 e

- 2% zolE 20 HT F 0.77CE A4 009, AW 1.56T Y zto]S B o= T}
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| A Mean temperature in greenhouse
oY UM Uk Ba %N
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3
-2
£
-4
-6
-B
-10
13 e ] Gl A ] 3 o g e ] o b=} o A -]
Rl g P S A T G . G A S
FOoF F F
18.12.2018-12-2118-12.2218:12.2318-12-2418-12.2518-12-2618.12. 27 18-12.2818-12.291812.3018-12-31 19-1.1 1%1.2 1%1.3 1914 I%1L.5 191.6 191.7 1918
L=/ |- 2.90 367 7.00 470 .37 0.13 143 -6.69 =7.21 503 «5.45 513 <464 <168 -2.39 -3.63 115 -1.68 ~1LE0 2.9
g‘,’_‘l 349 5.62 838 596 035 162 2.67 454 5,52 <343 -3.82 359 -3.03 2321 -1.04 «1.59 .03 [iXi 3 0.07 0,63

Lile Ebd BT 439 5.73 B.ad 71 191 233 367 408 180 .249 .278 .1.B6 -280 130 031 151 06 @71 064 0.0z
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B Mean humidity in greenhouse
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<39 78> FAY] s U BE LFE NI (A RET AL
B

A: 2018.12.20.-2019.01.08. B+ =% (),

(2)-2 A&l BA 7hsd Bt

D & 59 H2E (IR Lamp #-§)

A7) e v BA 2419 2A94 F47 A3E = Rl mxE 9

o
5 IR Red 100W 2] 3 (Philips, 230V, 95mm * 130mm)E & & 7

H7] #13 R9

TE A4 F 2m Folo A9 2

ol Ud § I8 HFHAS u IR AZE 25 AR FH 30E-1AL MR F &2
w59 Atole A Ry FE AF 2N AR AwS o 7leA Bldshe-2
Ul W Afole] HFHE Fo] AEAE AL AT F Qdlon, o= 7 A nIdsHE-
2 Hld &A9 IR 550 gt vdae2nt JUdoz o 7] yEoz ARy
EZ R 50 & F 59 &3 7t gle At Eo 2o § a3Foller A=
2hE 20-30EFE A 1t g4 ztolE K
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turn on the IR lamp

Lp B S8t After 30 min.

- U
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After 120 min.

turn on the IR lamp

After 20 min.




(2-3 TA ol AY

- ¥ AYE U Rlol AU T (F71E LGN LAE T AAbE)el AA T

Foll A Eo}"ioﬂﬂl & 2 AAE ARANZEREEYH U ga &
U

BAA)E 2ol B4 Bob NPL AHAT FUW S BL AW BroAGL
S gobg e o ol F7b oAl §1g Wb Y EASREL ol F HPos Woig,
Woldl, PFwolds P HFLoIEE (19 F HF WobEA £)F AT,

YA E: WA (Brassica campestris L. ssp. chinensis Jusl.), ¢F2HW ol ENE (Lycoper-
sicon esculentum Mill), 2 o|FT LS EVE (L esculentum Mill)

- ZAF7|1ZE: 2018.04.05. - 2018.04.25.

- AR Tokg (PG), TolAl (GE), Boolds (MGT), BddotsE (MDG

ol

#2

)1
O
I

(N/S) * 100 (N: & To} FAk<7, S: T A TA)

GE = (HaL ToptA ¢ FA<#/S) * 100

MGT = = (Tx * Nx) / N (Tx: #F & A3, Nx: ZAZY Hol)
MDG = N/T (T: ¥ A4 %)

Hobg o] A9 MAA dolgoE Abolvt floy gredjoEEntEe] 9 Uy vd
920 A 13.33% (B5 = 23.33%), 7164 HIE3t$2olAM 3333% (B = 43.33%)2 7]
S Hdsk oA 9] wobgo]l A YR on, WolAl= WA A Ak vk
2 (76.67% > 56.67%(EEAN)NA, ENtEE 7154 v (6.67% > 3.33%(LHH) L
16.67% > 10.00%(¥"H) W 7/NAE] ¥ ¥ A= gRlH.

Wi wold s ol & wolzkx] AEs HALTE

ZEES] omml k2ol A el B WRAT 199 2 do} $4
3}

@14'751‘]]-‘: x_}% AL H7rE SE ddd BEES AEste A s W A%
F (12742 m)oll 22 ol om, YeloTEEE EFEAZ T4
%?4_?‘& Bl o]Ast] M HIIE TFHEAE.

TE oAe7] dFY A 7€ EYe HE (AEAA) HES L1E 43 FH]
AERE)E 019 1/102 2o A=s92.

_



kL BEYo Y2 ENE SEYogRYEENE
19 days 20 days
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<39 81> F4 Wol A

A wotg (PG) B woty (GE)
100 100
3“; 40 7667 7667 :‘ﬁ - 7667
2 o0 . g &0 5557
H 333 B
£ 40 3333 a0 .
] . — 23.33 || 2 .
E 13.33 £ 20 - 667 10,00 il
S o T L
i EpA i EhA Era = Lpi b L Eht i Eh
§ e EE owe BE owe B : ws | Emw we Swa ue  Bam
o 1~
& sy S| el R a2yl atago|
HEENE EEYEREQE WEEOE TSYEEOIE
C " gor4 (MGT) D BF LIS E (MDG)
20 3.0
'g. 15.75 1720 1571 . 3 2.30 2.30
¥ 1 14,85 g 25
- u IR B
£ 10 g 15
= 5.78 631 3
g s ] 19 .50 08 055
8 § 0.5 0.20 - e ]
E oo 200 =
b
g wHan a0l sadgol = L E:E w290 grawo)
YRENE BEYUSENE YEEOE PEUSREOE

<I¥ 82> FA} ol Ay Ay Tg=
A. EolE (PG; Percent Germination), B: &o}A]l (GE; Germination Energy), C: @ '#old
(MGT; Mean Germination Time), D: % ¥'#0}& % (MDG; Mean Daily Germination)



TSt vl o AANEER (V1S PN DAFT AAE)] BAB
3

IA 71548 vids Aol A8+

=3 F A 2 5YY 84L Ay 98 1242 m BAC2 o)F (1P 05 m)
g & ould ¥Ae 53 Fx ¥A 2L EF U FEE FARES AL, V€ BEY
B B (AEAA) HEe 1.1, HH (ALHR)E ol9 1/108 Ho AE AuE 9
F =FE Aztes

EnE A5 Hrte i 3¢ NAE dEeE o
At on, AWl AEdFE HeEE 7+ 3744
et 8 & g4A D J4F2 A & 39 A 3HtEo R, ¢,
o], AT H HUEF 457C)2 3/MA| 3RHES 2 ZALS

7 Hlo]El:= IBM SPSS (Statistical Package for the Social Sciences, SPSS Inc.,
Chicago, IL) B4 ZZ IS o] &3t t-test (p=0.05)5 T3 & F A I+ FoF
A A7F AE A$ * (P<0.05) EE * (P<0.01)E JeRY.
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U Xl (Brassica campestris L. ssp. chinensis Jusl.)
ZA}7]17E: 2018.04.26. - 2018.05.24.

ZAEHE: 5 (Leaf number), 7 (Leaf length), 93 (Leaf width), Chlorophyll
(SPAD value)

BAAq) | A5 B S8 A3 FAHOR BF V54 vds = W AASe] 3

=
GEa FFe BT A wLekSx A FNHOT Eghou, FAH Aol
Q= Ao verdel met 7154 Mde] 48a gl WAL FHH JFL e
Aow o,
E3 A0 473 B 5ANA] AAFES 2 AR 7154 NEESs g AAE
2 27 kgol 9T, ol 17 kgO2 HQE Uuk 5529 AASe] M JHow ¥
o FAY



<19 83> A&

<19 84> AE WMAA 5T (

=
9 *

s71A A %)

<3 32> Yk a4 EIA @ I vldekes W WA S v

S Treatmen;%%t}iﬂ F value (sig.) t value P

0 week 5.33+0.47 5.33+047 - - -
Leaf number 1 Week 8.40+1.02 9.00+0.63  1.823 (0.214)  -1.000  0.347
2 weeks  10.60+1.62  1320+040  14.876 (0.005)  -3.108*  0.031
(ea) 3 weeks  16.00+245  17.60+1.02 2215 (0.175)  -1206  0.262
4 weeks  19.00+4.73 2200110 5885 (0.041)  -1235 0278

0 week 4812051 4814051 - - -
Leaf length 1 week 8.34+1.45 9.69+0.78 3157 (0.114)  -1.640  0.140
2 weeks  13.33+2.66  17.23+1.57 3132 (0.115)  -2505¢  0.037
(cm) 3 weeks  2091+297  2645:053 19375 (0.002)  -3.656*  0.019
4 weeks 27423292 3139056 3258 (0.109)  -2.677*  0.028

0 week 2.67+0.25 2.67+0.25 - - -
Leaf width 1 week 4.23+0.87 479062 1938 (0201)  -1.080 0312
2 weeks  7.93+1.51 943099 3064 (0.118)  -1.658  0.136
(cm) 3 weeks  1517+2.06  17.74+127 2339 (0.165) 2138  0.065
4 weeks  2011#2.76  22.07+127 2139 (0.182)  -1267  0.241

0 week - - - - -
Chlorophyll 4 \J ook 5110577 47404228 1.602 (0.241) 1192 0267




2 weeks 58.54+4.92 52.21+3.04 2.494 (0.153) 2.190 0.060

SPAD
( 3 weeks  50.60+2.86  49.66+2.16 0.287 (0.607) 0527  0.613
value) 4 weeks  53.50%1.73 52.34+3.69 4.666 (0.063) 0.568 0.585
Weight of yield (5 ea) 1.7 kg 2.7 kg - - -

HIEl2IC}x| (Brassica campestris L. var. narinosa)

ZAF7)1ZF: 2018.04.26. - 2018.05.17.

ZAEHE: 5 (Leaf number), 7 (Leaf length), 93 (Leaf width), Chlorophyll

(SPAD value)
HERRITHA S @ BEe FAHOR 54 HhE i AhH T A et
o7

g, BAEA A3 Qusteas Aole gls Ao ey

Qo) wae] gloldE Azte] ARTSS Ayt v Dees ) AAS] FAHOE B

Aoz 2AHYAT FAHOE fAVT Aol Qi HOE Uehd,

452 B AR WG 19T UL NGRS ) AASAN S SgsERey
7 245 2l ol ¢l

<19 85> Ael 2 FA uERtA A% v



<¥ 33> U ©4 EFA 2 guk videte2 i oA A

S} Treatment%@riﬂ F value (sig.) t value P

0 week 13.67+2.62 13.67+2.62 - - -
Leaf number 1 week 21.60+1.85 24404326 5445 (0.048)  -1.492  0.184
(ca) 2 weeks 33.80+4.31 36.00+6.10  0.734 (0417)  -0589 0572
3 weeks 420041295  43.60+528 7340 (0.027)  -0.229  0.828

0 week 4.79+1.11 4.79+1.11 - - -
Leaf length 1 week 6.03+0.95 6.74t089 0311 (0.592)  -1.122  0.295
(cm) 2 weeks 11.78+1.81 11.17+1.50  1.368 (0.276) 0496  0.634
3 weeks 19.71+2.14 18.46+1.62  0.575 (0.470) 0956  0.367

0 week 2.12+0.30 2.12+0.30 - - -
Leaf width 1 week 3.13+0.46 3.27+0.49 0.094 (0.766)  -0.354 0.733
(cm) 2 weeks 5.78+0.87 6.21+0.82 0.076 (0.789)  -0.702  0.503
3 weeks 9.41+1.01 8.74+0.40 1.641 (0.236) 1154 0282

Chlorophyll 0 week - - - - -
(SPAD 1 week 61.5+5.38 57.61#3.90  0.292 (0.604) 1169 0276
2 weeks 60.30+2.58 59.9542.44  0.006 (0.942) 0198  0.848
value) 3 weeks 52.93+4.78 54404418 0289 (0.605)  -0.461  0.657

- Ot2Wo|WEEOLE (Lycopersicon esculentum Mill)

- ZA717E: 2018.04.26. - 2018.07.19.

- ZARHE 2% (Plant height), 7 27 (Stem diameter), 2 (Number of flowers), #+4)

Number of fruits), Chlorophyll (SPAD value)

¥ 90 AN, RS FEE F A B A2 Aole noly FANORE 45 %

of ol7h gl Aoz HAHYon, Bre A% 2 254 24 AsA 754 )

b2 Ul AAS0l x| FoAE Holw (* P<0.01) 4Rt vidse-= W A=
o

o4y

Z715E 4, 6FA7A FAHORE 7% HEe 2 W AASNA
WA 852 A A} Ft oF 64709 zto]lE Heolw dyk HdEhe-2 A
SollA A FAR. skAR FA 84 A, 71543 HEdske2 W JHAE 3ol zbelzt
w0l wet IRk videte2 W JfAIEH FAXCE FouE Aol fle Aem &



Lt 4 B e

<E 34> U B2 B R Au vldaes ) gheo e ENE A% v
Treatment .
S} o7 F value (sig.) t value P
0 week  1830+1.91  18.30+191 ; ; :
Plant height 2 Weeks  23.604295 23641206 1187 (0308  -0.022 0983
4 weeks  39.64+500 3812514  0.000 (0.990) 0424  0.683
(cm) 6 weeks  5292+7.92 54504818 0033 (0.861)  -0.278  0.788
8 weeks - - - - -
0 week  0.73+0.05 0.73+0.05 ; - -
Stem 2 weeks  6.84+041 7154061 0744 (0414) 0851 0419
diameter 4 weeks  9.64+041  10.03+058 0972 (0.353)  -1.099  0.304
(mm) 6 weeks  11.39+096 1116038  7.201 (0.028) 0441  0.677
8 weeks 12124091 13304103 0117 (0.741)  -1.721 0124
0 week - - - - -
Number of 2 weeks 12204194  1900£303 2139 (0.182)  -3.778%  0.005
4 weeks 36804845 3560393  1.284 (0.290) 0258  0.803
flowers (ea) ¢ \veeks 74204627  51.80+1847 4334 (0.071) 2297 0.051
8 weeks 37401095  48.60+19.83 2122 (0.183)  0.989  0.352
0 week - - - - -
Number of 2 weeks B B } - i
_ 4 weeks  1.40+0.49 2604150 4188 (0.075)  -1.524  0.166
fruits (mm) ¢ \veeks  2240+10.86  28.80+591 2842 (0.130)  -1.035  0.331
8 weeks 64004583  57.60+12.27 4210 (0.074) 0942 0374
0 week - - - - -
Chlorophyll 2 Weeks 58351138 61521383  3.895 (0084  -L561 0157
4 weeks  59.0142.01 5693423 1540 (0.250) 0888  0.400
(SPAD value) ¢ yooks 51384196  51.84+271 0767 (0407) 0276  0.789
8 weeks 51214402 5469222 3613 (0.094)  -1514  0.168
_m@ e & SHPe Sd Ax J5A ndstes T dulses Ao T
of nldl =A &l on, AEYEZ F 1034E Ao Z 3utE g s =43 2l
HE % AU FAR Aolrl fE AL FANYIL, o] FeE T A w7
A 2kl Aol g 19



2% 5%

Treatment .
S ERISY F value (sig.) t value P
124 & 3.95+0.67 3.60+0.47 0.435 (0.518) 1.282 0.216
22 5 411+0.46 4.23+0.39 0.096 (0.761) -0.599 0.557

24 ¢m

ut B 5

24 cm

<Y 88> gr2WloYEENE A FE

HZ 02! (Romaine lettuce; Lactuca sativa L.)

ZA7]13E: 2018.10.25. - 2018.11.23.

ZAEE: 94 (Leaf number), §7& (Leaf length), % (Leaf width), ¥2]4°] (Root
length), & A #|F (Total fresh weight), 7% A S (Shoot fresh weight), ¥ A
% (Root fresh weight), ¥ %1%%F (Total dry weight), A|&F AXF (Shoot dry
weight), 8] 71%% (Root dry weight), Chlorophyll (SPAD value)

Fo B (F, G 2 FF)oll AolA ZIsA HIEske2 W JfAlE0l FAF o2 A
Fo] F& AoE UeRAT F Ag 3 FAF Zole gle A2 AL, A
T JA olgt HI=T AAE Koy ey Aole 4F Ao H oF 344 cmo| Aol=
EAA FrelAE YERH (* P<0.05) 7154 HIEske2 HAIECNA A SHH.

T3 F Ax2FH AL (shoot) AxT AA 4F2 e FYRE HolH (* P<0.05) 7&
3 o

l
4 st U AAAEel =2 A A,



- o] 9o YEAL FFS AT iR A & FA 7 7154 Bldsk 24 =4
ZAE QAR A A4 A3 F A T Zole v ALE UEhd
- b YU g4 B AME 5T AR | T vA s R 9L fle
Aoz wuun 238 i B4 B vEol me o $4@ AAe 240 s
¢ o2 Ay
Treatment = F value (sig.) t value P
qut ZFA &
0 week 6674047  6.67:047 ; ; ;
Leaf 1 week  9.67+047  1033+094  3.200 (0.148) 0894 0422
number 2 weeks  1633+2.87 15334094  2.063 (0.224) 0469  0.664
(ca) 3 weeks  2233+047  23.004216  7.000 (0.057) 0426 0.692
4 weeks  2267+094  28.67+519  10.368 (0.032) 1610 0241
0 week 957085  9.57:0.85 ; - -
Leaf 1 week  11.12¢011  1157+041  3.347 (0.141) 1100 0333
length 2 weeks 13484127  14.63+1.20  0.000 (1.000) 0933 0.403
(cm) 3 weeks  14.62+1.06  14.66+1.66 1214 (0.332) 0024 0982
4 weeks  16.02:046 17114047  0.179 (0.694) 2252 0.087
0 week 4224017  4.22:0.17 : - -
Leaf wid, 1 week  538£003 552050 3151 (0.151) 0383 0721
weeks  6.83t098  7.17+030  2.587 (0.183) 0414 0700
(cm) 3 weeks  7.72+053  956+177 6230 (0.067) 1411 0231
4 weeks  1038+0.22 10214049  4.028 (0.115) 0367 0732
0 week 12774130  12.77+130 : - -
Root 1 week  1253+143  10.83+561  4.438 (0.103) 0416  0.699
length 2 weeks  817+144  11.23+158  0.066 (0.810) 2024 0113
(cm) 3 weeks  1153+2.81 9404263  0.058 (0.822) 0784 0477
4 weeks 10333026  13.77+122 5561 (0.078) 3882 % 0.018
0 week 3544029  354+029 3 - -
Total fresh 1 week  7.25:0.79  925:215  3.771 (0.124) 1240 0.283
weight () 2 Weeks 24395866 28041598 0207 (0.673) 0491 0.649
3 weeks 41134734  5824+1911  4.477 (0.102) 1182 0303



4 weeks 70613313  82.17+555 2148 (0.217) 2566 0.062

0 week 2.94+0.33 2.94+0.33 - - -
Shoot 1 week  600£057  791+170  4.204 (0.110) 1506 0.207
fresh 2 weeks  21.67+8.03 25144576 0177 (0.695) 0497 0.645
weight () 3 Weeks  3655:7.00  5287:17.24 4032 (0.115) 1240 0283
4 weeks  63.05:3.57  74.83%5.79 1446 (0.295) 2449 0070

0 week  0.6170.08  0.61+0.08 - - -
Root fresh 1 week  125¥028  134:044 1188 (0.337) 0261 0.807
. 2 weeks  273:0.65 290033  1.383 (0.305) 0342 0750
weight (8) 3 weeks — 458+038  537+1.87 9492 (0.037) -0.588 0.612
4 weeks 755044  7.34+0.87  1.707 (0.261) 0316  0.768

0 week - - - - -
Total dry 1 week 0832008 1105017 1166 (0341) 1978 0119
, 2 weeks  1.62:048 185031 0482 (0.526) 0560 0605
weight (8) 3 weeks  3.66:059  419+129 379 (0.123) 0523 0.628
4 weeks 5914022  684+026  0.262 (0.636) 3890 * 0.018

0 week - - - - -
Shoot dry 1 week  071:006  092:015  Ld6d (0299) 1862 0136
, 2 weeks  1.42:045 162028 0400 (0.562) 0551 0611
weight (8) 3 weeks  3.15+053  375:116  3.743 (0.125) 0662 0544
4 weeks 5174016  622:022  0.602 (0.481) 5514 % 0.005

0 week - - - - -
Root dry 1 week  013:002  018:002  0.000 (1000 2335 0.080
. 2 weeks 0213004 023003 0172 (0.699) 0524 0.628
weight (8) 3 weeks  051:006 0443014 2961 (0.160) 0614 0573
4 weeks  074+0.07  0.62:023 6911 (0.058) 0.676 0536

0 week - - - - -
Chlorophyl 1 week 4314674 41404228  5.662 (0.076) 0.346 0.746
I SPAD 2 weeks  4079+211 4161311  1.065 (0.360) 0306 0.775
value) 3 weeks 41394258  4459+1.12 1106 (0.352) 1605 0184
4 weeks 48763350  51.44+264 0276 (0.627) 0865 0436




A
Lt Bha SEH

<ag 90> FAaE AH=Zw Il AS ¥l (bar: 10 cm)
A: 153}, B: 25AF C: 35#F, D: 4573



HZMFE (Lactuca sativa L.)

ZA717E: 2018.10.25. - 2018.11.23.

ZAE . 945 (Leaf number), §7& (Leaf length), ¥ (Leaf width), ¥2]4°] (Root
length), & A #|% (Total fresh weight), /% WA ZF (Shoot fresh weight), ¥ A
% (Root fresh weight), % Z71%% (Total dry weight), A|’&% 71%%F (Shoot dry
weight), 8] 71%% (Root dry weight), Chlorophyll (SPAD value)

Fol T2 15 3 3FHC FAAJL FAAE HolW (* P<0.05) 7154 wIdsh¢2=
W FHAIEC]l =A SAHAL 452 = FF o L 3573 e dolrt duk vidst
= W AR H A SAHAS

ShAIRE 252 & AATH AGE AT R dxT, 3FA e AT D 2452 F
g AxF 2F 5A3F §9AE HolH (* P<0.05) 7154 BIEE$= U AAEe]
W sk W AR Y T A o® YErd

4 A2 75 Bldske-2= W JRAENA =A SAHEUA

rﬁ
oft
)

b}

3x1

<Y 91> HEFF BEF o] & A

A: BF o2 T, B: 153k 2 3Fx 4§ Blw

<E 37> Ui Ba BEA B Qe dses ) AEYF A vm

%%Treatmen;i?giﬂ F value (sig.) t value P

0 week 5.00£0.00  5.00+0.00 - - -
Leaf 1 week 600£0.00  7.67:047  16.000 (0.016) 5.000 *  0.038
number 2 weeks 9.33+0.47 11.67+1.25 2.571 (0.184) -2.475 0.069
(ca) 3 weeks  13.67:047 1633094  3.200 (0.148) 3578 % 0.023
4 weeks 1333094  12.67+2.05  1.362 (0.308) 0417  0.698

0 week 892t013  8.92+0.13 : 3 -
Leaf length 1 Week 8371047  879+026  2.632 (0.180) 1149 0315
2 weeks  9.67+057  10.63+111  2.699 (0.176) 1.091 0336
(cm) 3 weeks  11.22+022  11.87+0.61  3.346 (0.141) 1375 0241
4 weeks  13.27+0.87  11.99+0.79  0.077 (0.795) 1491 0210

Leaf width 0 week 7.17%0.63 7.17%0.63 - - -
1 week 6714059  712+0.65 0139 (0.728) 0718 0513
(cm) 2 weeks 886049  10.06+040  0.235 (0.653) 2714 0.053



3 weeks 12484051  12.91+41.00  1.885 (0.242) 0533 0622
4 weeks  1697+0.83  13.81+1.00  0.197 (0.680) 3377 % 0.028

0 week  12.83+1.18  12.83+1.18 - - -
Root 1 week 10904029 13704274 3383 (0.140) 1439 0224
2 weeks  11.67+1.58  11.00+0.62  4.879 (0.092) 0556  0.608
length (cm) 53 \eeks  1357:061  10.53+140  3.960 (0.117) 2814 *  0.048
4 weeks  1297+172  12.97+1.60  0.000 (1.000) 0.000  1.000

0 week 433+079  4.33+0.79 3 - -
Total frea, 1 Week 519+1.00  626+1.16  0.299 (0.614) 0989 0379
' 2 weeks 13904142 2110039  6.080 (0.069) 6944 * 0,002
weight (8) 3 \veeks 3370401 45084603  1.046 (0.364) 2222 0.090
4 weeks 63976692  47.29+913 0182 (0.692) 2058  0.109

0 week 329060  3.29+0.69 3 - -
Shoot fresh 1 week 428085  535+1.07 0523 (0.509) 1112 0329
, 2 weeks  12.58+152 19344053  3.153 (0.150) 5927 *  0.004
weight (8) 3 weeks 31744393 42744597 1115 (0.350) 2176 0.095
4 weeks  6L02+6.65  44.024934  0.269 (0.631) 2097 0104

0 week 1047010  1.04+0.10 ; - -
Root fres 1 week 091016  091+0.09 1524 (0.285) 0026 0.980
. 2 weeks 1326023 177016 0528 (0.508) 2263 0.086
weight (8) 3 weeks  196:013  235:009 0210 (0.670) 3543 % 0.024
4 weeks 2954028  327:026  0.008 (0.934) 1227 0287

0 week - - - - -
Total dry 1 week 056+013  059:012  0.002 (0.968) 0246 0818
' 2 weeks 082003  120:0.08  5.703 (0.075) 6146 * 0,004
weight (8) 3 \veeks 204017  263:031 2155 (0.216) 2341 0.079
4 weeks  387+031  314%0.33  0.002 (0.964) 2288 0.084

0 week - - - - -
Shoot dry 1 week 044+0.09  0.49:010  0.070 (0.805) 0479 0.657
, 2 weeks 072003  1.06:0.08  5.016 (0.089) 5880 *  0.004
weight (8) 3 \veeks 187016  242:031 2,594 (0.183) 2229 0.09
4 weeks 363028  2.82+0.36  0.120 (0.747) 2522 0.065

0 week - - - - -
Root dry 1 week 011+0.03  010:0.02  1.180 (0.338) 0635  0.560
. 2 weeks  010£0.02  014+0.01 2286 (0.205) 3250 ¥ 0.031
weight (8) 3 weeks  017:0.01 0212011 0727 (0.442) 3479 % 0.025
4 weeks 024003 0.32+0.03  0.040 (0.851) 2988 * 0040

0 week - - - - -
Chlorophyl 1 week 2373251  21.74%2.04 0.063 (0.814) 0.868 0.434
I GPAD 2 weeks  21.44+096  21.88+0.84  0.111 (0.756) 0482 0.655
value) 3 weeks  2457+142  2561+1.87  0.241 (0.649) 0646 0554
4 weeks 24104139  2527+042 2233 (0.209) 1145 0316
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<o 93> PAZ 8 23 A
A: 452 FA-A %, B: 357 =3}

4
-

. e [

2 we mA
=

FAE: 7% (Chrysanthemum zawadskii subsp. latilobum (Maxim.) Kitag) % =

2

3} (Chr- ysanthemum morifolium Ramat.)

ZAF7]1%E: 2018.08.27. - 2018.09.28.

ZAE: #E 4 (Number of flowers), 2 AA %S (Fresh weight), # %% (Dry
weight)

FAZE 14 28 A 25 Fol Qi ndses Ul AASIA A SHHAON
A2 W AA 2 Felk A FARMAT A5 wdsH= AAET 2Holst g A
o FAHgon, 234 FHAE Jed e es W) AAEe] FAHoR Bgo
U nR7A 2 SAH R fon|d Aol fle AR YER.

3= = 7E 1, 23 2 A BF e HdE e W RAIEe] =4 S EAAR
SAALE Fon|d 2ol fle AR YERE

shA| Rt AT ATl M FAF FAAE HolW (* P<0.05) 7]

2 W ARAECNA =4 SAHE wE Ui ga S5
oo Ao AdEo] FHol= FFH FFES e
Ha 2oz FE 7Y Ao AdH.
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Fresh weight (g)
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A 15t harvest 2™ harvest

L Ehd S|

24 ecm

B 1st harvest 2nd harvest

Lbw Eha =EH| Lite s Soi

24 cm

A Number of flower (D. zawadskii)
30
82
g2
‘C__D iu}
15 4t
b
5 10 Lt Tha
a =ty
Es
]
=
0
Primary harvest  Secondary harvest
Fresh weight (D. zawadskii) C Dry weight (D. zawadskii)
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Fresh weight (g)
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A Number of flower (C. morifolium)
60
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D +
Primary harvest Secondary harvest
Fresh weight (C. morifolium) C
8
t value (p<0.05); 3.266 —— I‘;ft')”;s]_ _— ;
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—uT.— A 5
il b - A
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CERE A A B 7
- 2017511 =333 [Aed g AF AN F+ 2
2% A7
S 2017119 FHFYISE [ALW AW S AT 2HAN FF B
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I vk _
- 2018.4.18 W3&H3}st3] [Study on Near Infrared Absorption Heating
Film for Prevention of Winter Snow in Winter]
- 2018121 =3 A3 [Aed Al AsfdtE AT ZHAA FF
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-=Y®¥ S 10-2017-0126397
_ Weje] WA L udeeaE e B2 24F o443 B BE
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dro] BA - HES g Ui g4 AAE o] 83 Bd EF
=29 E - 10- }
=3 == 17 s =2 : 10-1916674-0000
g BA - HIEE g U B4 2AE ol &3 Bd EF
A = [Feasibility of a polybisphenol A epichlorohydrin
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H =% 2 labsorption coating for outdoor applications]
A4 [J. Coat. Technol 15 (4) 885-889, 2018]
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B EEF AL HU90M AF T F Qe G EASHA @S =T 197 A
7zkel 30 WA wlS e Aelzlel Bsjo] AEF AY Anks olm A
Aol AYT ARAPET Bolgg. olo] weh Ada (0179)%E BAss o] 1o
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S s BaREA IBEY A9, @4 BEA
A TheER el EAS 71 FHSe] e £ W udee s 3 V154 BUAR
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