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Abstract

Study on the Prevention of Discoloration for the
Materials of Pressed Flower with the Red, Yellow

and Green Color Series

Gwak, Geum-I1

Advisor, Prof. Heo, Buk-Gu
Major in Flower Design
Department of Design

Graduate School of Design, Chosun University

Present study was conducted in order to understand methods for minimizing
discoloration of materials belonging to the red, yellow, and green color series
that are most often used in pressed flowers. As official materials, red rose
"cardinal’, yellow rose ’‘gold medal’, and green leaves from the red rose
'cardinal’ were used. These materials underwent 30 seconds of heat treatment
in hydrothermal fluid of Al, AIK, Mg and CuSO. diluted 5%, 10%, 20%, 30%,
and 40% respectively in distilled water. They were then dried and examined in
terms of discoloration according to days exposed to ultraviolet rays.

As a result of examining the influence of treatment using distilled Al, AIK,
Mg and CuSO4 fluids for the red rose ’'cardinal,’ it was determined that Al
fluid treatment was effective in prevention of discoloration, especially within
5-20% dilution range. Also, prevention of discoloration was most effectively
achieved in 5% and 30% dilution for AIK, 20-30% for Mg, and 5 % for
CuSO..
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As a result of examining the influence of treatment using distilled Al AIK,
Mg and CuSOy fluids for the yellow rose 'gold medal,” it was determined that
Al fluid treatment was most effective in preventing discoloration with 30%
dilution. AIK showed some prevention effects when diluted 10% but showed
no significant difference from having undergone no treatment at all. For Mg, it
was 30% and for CuSOs 40% dilution percentage that effectively prevented
discoloration.

As a result of examining the influence of treatment using distilled Al, AIK,
Mg and CuSOy fluids for the green leaves of red rose ’'cardinal,’ it was found
that Al fluid treatment was most effective in preventing discoloration with 5%
and 30% dilution. Also, prevention of discoloration was most effectively
achieved in 10-20% dilution for AIK, 5% for Mg, and 20-40% for CuSO..

Summarizing above results, the 30-second-soaking treatment of red and
vellow roses, as well as green rose leaves used for pressed flowers into Al
AIK, Mg, and CuSO; hydrothermal dilutions was effective in preventing
discoloration but showed some difference in terms of appropriate concentration
of liquids. Therefore in using hydrothermal treatment by dilution liquids of Al
AIK, Mg and CuSO,4 for preventing discoloration of pressed flower materials, it
is suggested that appropriate concentration for each material be taken into

consideration.
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MM BN Q=M 2SS ATHO BIA X0 2E o7
a
A3 ME Y owy
3.1 SAIZ L Az
3.1.1 SAXZE
3.1.2 Ax=d
3.2 AEe
3.2.1 Alet 3 HEHz|
3.2.2 XtIM xz
3.2.3 MEZAL
1 a
31 SAME & Ax=dH

3.1.1 3ANN=
= AP AR e AlFoA Beol freE v AEE A ACL it
(Zosa hvbrid L. ‘Cadinal’)’, 34 AL F=wD(Losa hvbrid ‘Gold Medal') S

ofgstdtH 2y 5). x4 FHE' e A& o] &A=t BF FAFE F-elolA v

o Av|ef Az AS AFs Abgsted AEE (R 1) 28k
E 1.0 AFo| AT ZEol SF 2 FH M
HEZL HAZt
== I:lol
o Tr T T . . .
L a b H V @
Z 33.77 61.96 32.79 5.5R 3.3 14.6
il
ol 33.58 -8.76 9.14 8.1GY 3.5 1.8
=EME | Z 61.85 15.73 31.04 5.2YR 6.1 5.8
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MM BN Q=M 2SS ATHO BIA X0 2E o7

oz 5 #AMAd ZF=o=H(Rosa hybrid.
‘Gold Medal’)& o]

321 Al & HEAE
Az Aol HARAE #sto] AFEE AlkE 15 Al[AL(SO)s],

AIK[AIK(SO)], Mg[MgSO4] % CuSO.& SR =el 5, 10, 20 % 30%= 3] 4



Ha BM 9 =M B8 ATHS BA X0 2E 47

shalom, CuSOs A=Al= 40% A& F7hetolth. g4 e& 85~90CE

A BF 30x Fet d-AYE AT

322 XM el
29l 24 A= AlE 30em Holl A Z 100W(Sankyo Denkl Co,.

LTD)E A ste] 438 2415 30cm ofefell i 219 &k ZAHsk3

3.2.3 MEZA
Ashg 249 A%
AIK, Mg 2 CuSO/& & A& 28 2474 179 1240w 25 4=

= AT A Adxd A R A 24§ A

>

o

Techno System Corporation, Japan)& ©]-&3Fo] XA S Cielab A=} u}
2 WEAS L ARE S a'gt 2 baoe® gAsAth 3353 X, Y, Z
gozReE L', &, bge aAEsged, L'=116(Y/Yn)*-16,
a"=500[(X/Xn)"*~(Y/Yn)"*], b*=200[(Y/Yn)"*~(Z/Zn)*lo] t}. &, X/Xn, Y/Yn,
Z/Zn>0.008856 o|t}. o] w] Xn, Yn, Zn< 34 X, Y, 25 71 EAAN F
o xwste] &gt sl AAY 3RFAZA Yn=1009] 7]+ 93T

g, A AT AA Al whE 29 AR ghe AE'=[(AL)’+
(A" y+(AD)1Y? Hoz Fatginh. L'e Aol W= A5 (HA=0, I4=100)=
el @ Aolm, a'es AA /5 AxF A5 (H A= +100, 8= 80)Z, b
= 3A /A AFRE A (=470, HM=-70)F EFH A o]t Munsell
FAA HEH () V(I E), CR(AIE)S AMAAES ol&3te] Aozl L) a

* = =]
H b agoeziE AEd
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Ha BM 9 =M B8 ATHS BA X0 2E 47

Aoaz A +

ogk

i e L

2k

4.1 MAo| B dbx|
41.1 Al Mzl 5o
4.1.2 AIK Mz2| &=
4.1.3 Mg Mzl &1
4.1.4 Cus04 Azl &3}

4.2 EAlo| WA Hix|
4.2.1 Al Mzl &1t
4.2.2 AIK Xz2| &=
4.2.3 Mg Mz &1
4.2.4 Cus04 Azl 23}

4.3 =Ao| HA x|
4.3.1 Al M2l &1t
4.3.2 AIK Xz| &=
4.3.3 Mg Mzl &1}
4.3.4 Cus04 M2l &}

A s 8 B 47 Wale] o] Fojx ik Aol gemw R AT A

e 4N, FA, maAge 2AL AAG] WAYA HYL Fug Bk

L ) o T, =
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MM BN Q=M 2SS ATHO BIA X0 2E o7

4.1 HMo| WA urx|

o

4.1.1 Al M2l =1
A A ghggd’ e e AlY FEE 0,5 10, 20 2 30%E %
A8 Ao 3027 HA Aeste Az F AgH AL BE 3

Aol Wests AN A 20 YERUAT HEE YEYE Lk 4l
3 2o AS 33770104, Ax AF 25785 vElo] AFI AT A9
A A 218 A = 32872 A A Zoll Al st Al 49 At LT
o gdo Fr 2 AH zAIS mEl ZolE yEldEd, A9gH %
AR 21dA 9] 5 10% ol A& 30.34¢9F 31.92= AlAd 23 tha A A,
20% Mol M= 45952 wrobd oml 30% AT FolAdE 263002 A vrolx
=3

A mo Al Az = 255 e a e AAd Fo] 61962 Hn
ol A A wgko g AA olFd ddH wE AR F AN F2AE 21Y
A g A el A= 2593 YERW o Al S|4 9 Aol E A 2o
B3] a'gho]l wrolA 5% Aol A E 43.05, 10%9 A el A& 39.85,
20% % A2l el A= 2747, 30% & A el ol A= 35.382 UERISIT

A Eo A FA FA A4S JEUE bgke Ligtely a'ghel mis) A4
g 2 AxE E ol Aolzk A JERE T F, AAE £ bikd 3279
Avd, dx AFodE 1.055 veplon, zod A 21Y Al -1.728 4
Eljo] SFalodd oz olFstdrt. Algd Ag 7= 20%8d A +S A9 s}
W oA T Aok gldeh vhut 20%-8 o AP FE AA 2A 7dA =
15.02, 214 A= 1671 el o] A3 23 o7} 7} A& o=

Y, ole Ar el e SRS Al 20%8 o] AAsA W
Azfel] o3 Ao FAHEM o] Fio] i FAE A¢vt FAupetor & A

i

o
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E 2 Maimo| siCie TS Al %o 30E7 Qe A A2 Bl &
T 2 XM AL AxE EUo Mz Helo o|x= ek
Mal | Aol d BE % o
S AEIVH!
(%) (<) L+ ax b= H V C
AMe | 33.77
0 = cdz 61.96 a | 32.79 a 5.5R 3.3 14.6 a
0 25.78 d [31.41 cd| 1.05 d 8.1RP 2.5 7.3 Db
7 33.01 cd| 27.31 d| -2.33 f 6.0RP 3.2 6.5 bc
0 14 33.49 cd| 24.80 d| -2.67 f 6.2RP 3.6 2.5 ¢C
21 32.87 cd| 2593 d| -1.72 f 6.3RP 3.2 6.1 bc
7 41.87 bc|38.46 bc| 6.49 ¢ 9.5RP 41 9.0 b
5 14 30.15 cd| 44.56 b | -0.29 e 7.5RP 2.9 9.3 Db
21 30.34 cd| 42.05 b | -1.14 f 7.2RP 2.8 9.7 b
7 41.87 bc|38.46 bc| 6.49 ¢ 9.5RP 41 9.0 b
10 14 33.29 ¢d|40.95 bc| 0.01 d 7.5RP 3.2 99 b
21 31.92 ¢d|39.85 bc| 0.51 d 7.6RP 3.1 9.2 b
7 36.37 ¢ | 27.96 d | 15.02 b 5.9R 3.5 6.4 bc
20 14 4957 a | 26.33 d | 18.16 b 7.4R 4.9 6.3 bc
21 4595 b | 27.47 d | 16.71 b 6.5R 4.5 6.5 bc
7 25.65 d | 37.26 ¢ |-0.73 de 7.4RP 2.5 86 Db
30 14 26.33 d | 34.61 ¢ |[-0.13 de 7.7RP 2.5 80 Db
21 26.30 d | 35.38 ¢ |—-0.53 de 7.4RP 2.5 8.2 Db
oo
Al = (A) N N * * N N
Rrel A
EAAIZE B) | NS ’ NS NS
A
AXB) * NS * NS NS
5% == Lo Hziel ctEH™o olst BHE Wghel X2l 7t felAo| M E.
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MM BN Q=M 2SS ATHO BIA X0 2E o7

oo} ro] A A Fhridel Al AgA st WAl o= B F}
QA LHEE A ALSO.: FEA S A4 g J1F Aol o
o},

@ Aow &4

i)

4.1.2 AIK M2l o
24 Au Fhhg’ 2995 AIK 0, 5, 10, 20 2 30% = A Ao 30%
A Aestel Adxd F Ao ALY Frof] wE Ao WstE XA}
L'gk2 A A% 2o A% 33770100, A% F A
9 FAF 219 A = 3287= Al g ol ZHAA HAT(E 3). o= A A
glol o3& HMe YeEllE F2 M9l tEACH MAo] WMl 93 Ao
FALATG, A A 21949 AIK A2 9 L'gte 59 30% &9 AT
TFol e A8+ Bu =4 debytou 109 20% g ol s wiA UE

Mg A A =4 255 YEE a g AAE 29 619600 )8
FAYT 2 OAIK AT BEF owEsked, 53 FAAFAA @A dERY
AIK 84 gl a'ghe] iss 24 st 280 e Aoz Yey

Aol A FAT AN 255 YERUE bk A4 e o] 327920 A
3l Adx¥ £ AIK A f5ol #Algle] B5F 767 olgt2 & 2ol E e
I, L Fol A= AIK 5% 3 30% & Azl 7F 243 Zupe] zpo)rt
Atk o9} ol AIK Aol &) a'gtxt b'gkol W3tz A yehd A
AIK 59 A7} etEA o Mol Ajteld A MaE kA3 A Z 7] 1
Aow AZHET. F AIKE Eo §dsd A, K, SO° 2 77 EA4
w2 el s s Fo] APo] g £y etEAJold Aol AjE
o] o] Ao g FAFL

Ao AIK £ 5 2 30% Sl dgHA e F 2193 A
TFol AqRke]l Aldg 3 mptA R RAE S WERW AT

4
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rir
o
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22) Starr M. S. Francis F. ]J.. "Effect of metallic ions color and pigment content of
cranberry juice cocktail.” /. Pood Sci. 35.1043-1046, 2007.
23) RFEHE. THZ @ E Ged,y , dt Raft, 1999, pp.203-204.
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ePURE VU TREIND TF

1)

3E AN HA LX) 2E AP

Ml | Aeld sE % HA g
S5 |ZAP|Z
(%) | (2) o ax o i v c
Pk
0 n 33.77 cz| 61.96 a | 32.79 a 5.5R 3.3 14.6 a
0 25.78 d | 31.41 ¢ 1.05 ¢ 8.1RP 2.5 7.3 b
7 33.01 ¢ |27.31 cd| -2.33 d 6.0RP 3.2 6.5 Db
0 14 33.49 ¢c | 24.80 d | —2.67 d 6.2RP 3.6 2.5 ¢C
21 32.87 ¢ | 2593 d | -1.72 d 6.3RP 3.2 6.1 Db
7 31.16 ¢ | 32.04 ¢ | 3.79 bc 9.1RP 3.0 7.5 b
5 14 34.76 ¢ | 37.21 b | 3.35 bc 8.6RP 3.4 86 Db
21 40.90 b | 35.19 b 6.91 b 0.1R 4.0 8.3 D
7 27.23 d | 33.89 ¢ 0.88 ¢ 7.9RP 2.6 7.8 b
10 14 27.81 d | 33.51 ¢ 0.45 ¢ 7.7RP 2.7 7.7 b
21 26.95 d | 33.63 ¢ 0.43 ¢ 7.8RP 2.6 7.8 b
7 26.23 d | 24.08 d 1.71 ¢ 8.5RP 2.5 5.6 bc
20 14 25.54 d | 32.42 ¢ 0.23 ¢ 7.7RP 2.5 7.5 b
21 25.78 d |26.68 cd 0.86 ¢ 8.0RP 2.5 6.2 Db
7 41.87 b | 38.46 b 6.49 b 9.5RP 41 9.0 ab
30 14 43.34 ab| 36.47 b 7.67 b 0.1R 4.2 8.6 Db
21 4591 a | 36.39 b | 3.48 bc 1.2R 3.0 85D
o]
Hals = (A) 5 5 . NS ]
NP
Azt @) | ) NS NS )
He
(AXB) NS * NS NS *

‘5% 7 LollAl Sz1o] cEZMol o3k uie Baglel Mzl 7+ RelMol oINE,

DU Ao o5t 5%t 1% FF

rol
:

N
2
X
_|\J
N
40
10
i)
ro
Ral
o
N
o
0x
n
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ne
115}
fo
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b
=
lo
%

M o et o7

Mel | xeld sE % HA g
S5 | ZA|Z
(%) | (2) ol ax o i v c
A3
0 n 33.77 cz| 61.96 a | 32.79 a 5.5R 3.3 14.6 a
0 25.78 d [31.41 cd| 1.05 ¢ 8.1RP 2.5 7.3 bc
7 33.01 ¢ | 27.31 d | -2.33 d 6.0RP 3.2 6.5 bc
0 14 33.49 ¢ | 24.80 e | -2.67 d 6.2RP 3.6 25 ¢c
21 3287 c | 2593 e |-1.72 d 6.3RP 3.2 6.1 bc
7 29.05 bc|31.41 cd| 1.07 ¢ 8.0RP 2.8 7.3 bc
5 14 30.80 bc| 36.79 ¢ 0.70 ¢ 7.7RP 3.0 850D
21 31.27 bc| 37.15 ¢ 1.35 ¢ 8.1YR 2.8 7.2 bc
7 29.66 bc| 35.20 ¢ | -0.30 d 7.4RP 2.9 81D
10 14 31.26 bc| 36.55 ¢ 0.39 ¢ 7.6RP 3.0 85D
21 31.75 bc| 37.77 ¢ 1.10 ¢ 7.9RP 3.0 870D
7 34.40 b | 44.45 b | 5.03 bc 9.0RP 3.3 10.4 ab
20 14 35.75 b | 46.67 b | 5.58 bc 9.1RP 3.5 10.9 ab
21 36.00 b | 43.97 b | 4.85 bc 9.0RP 3.4 10.2 ab
7 41.02 ab| 42.72 b 6.03 b 9.1RP 4.0 10.0 ab
30 14 43.21 a |40.29 bc| 7.88 b 0.1R 4.2 950D
21 45.46 a |39.06 bc| 7.27 b 9.7RP 4.4 870D
ola|
HMElsE (A) * % * % * * NS * *
NEPE
EAIAIZF (B) NS * NS NS NS
AT A
(AXB) NS * NS NS NS

5% T& oM Sziel oA o

x, xx (= Fol 2|5t0] 5%t 1% FFEOIM 22t FolHel xto|7h dF

=
I
05
el
i
1o
_>‘|_|
i)
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MM BN Q=M 2SS ATHO BIA X0 2E o7

wor 30% &9 X FE A A 7R E 41.02004 A YA Z2AF 21d
A= 45462 LFERU QLU

Azxol os) AA ol mAWEgo R olF ek s, Mg &4 20% % 30%
A ol A ZA UElgkth 53 Mg 20% $Adw AA ATl A9
A FA 4L AE 4667004 ALQA A 219 A= 43972 AT 29 At
61.969H= 1529 9 17.999] zto] S vrER T},

Aol A FAM A 255 YR bk A Fo] 32795 e
Wou, Mg FA2, 5% Hel+ 2 10% Ag s 1.35 o)sE el A
A owpgFo @ wol o]ttt v Mg 20% H 30% &9 A e 4.85~
7.88% dElUlO}], Mg FAH 2+, 5% el 2 10% A 2] ol vls] A =3g ol A
JAgEo 2 o] o]F o]l Hth.

AL A Zo] RALGS vebdd v Mg FAZ T Az 93
RPAERZ ®gon Mg Ag+% 30%&de] At 1z F 290 A
Aol veEbd RAL S Agstie 2% RP ALE deugl
AAE dEhE AEFS Mg A @] 7k FA g el vls] Antd o A
3 Zalo] Aoyt A& Aoz vely WA o g3t 9l
ATH(Ld 8). 53] Mg 20% 2 30% & Az FollA= FH 2ol uls) =
ol7} @AEA Aol MASHRE ny T wi= v vy
Mg &4 20% E& 30% A= Astd G349 2122 Yeryeh o] 44

=
o

kv

Mg $xe7h WAalAe 32 ved A tEAold Mt Mg 9
2o FEoley A HA ML A HrPdE BaE 7erd w A g
o G AF o Mgol #n 29 el A= FEA ol Mol Agpgk Aol o
o ZoR FAHEY

24) =3P A+s. TagdosFe, A& BT, 1999, pp.346-363.
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a7 8 MAMFO| Fiold £YS Mg 8%l 30x7 dg
AR HalAl 2o £ U KoM ZAILSIF Hx 2
o

of M AtZxol OlX= Gt

4.1.4 CuSO, M2l 21

A gu) o 2elg AF s CuS0.0 FEE 0,5, 10, 20 2 30% %
E2A3 Gl 3027 4% A Adste] Az §F A A el I E
st o) Wstg A Ade (F 5 YdEdth 4EE YdEE L
CuS0,9 5% A2 79 A4 36.36~49.14% Astol vl&) %& ghe vebd ul
Aol A8 T, 10, 20, 30 2 40% A TE A3 A FAE FES
W ATk

Mol A Az mA AeE dER e MR Fo] AWM oR
Azel o) AA stobA mAgFor o F 3t ﬂftﬂ, CuS04°] 4 5% 4
20% Aol A 4@ 3o Apelzh AA etk bRk CuS049] 5%
A e AYstas A ol A% F M HAg 21 Ae BT 392
o]5tE YERHRTH Tk CuS049 5% A= Az F 294 A 21d A

P
r1§
>
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E 5 MARO| 0l 2US CuSOs Soof 30E7F ok AX| HalAl 2o
of 55 U KM ZAFYSTF HE Eoo| M2 wistol o|xE o
Mel | Rl e 2t S g
=T | ZAZ|2E
(o) | (&) | © i > i M
A3
0 n 33.77 cz| 61.96 a | 32.79 a 5.5R 3.3 14.6 a
0 25.78 d |31.41 bc| 1.05 ¢ 8.1RP 2.5 7.3 Db
7 33.01 ¢ |27.31 d|-2.33d 6.0RP 3.2 6.5b
0 14 33.49 c | 24.80d|-2.67d 6.2RP 3.6 25 ¢c
21 32.87 c | 2593d|-1.72 d 6.3RP 3.2 6.1 b
7 36.36 b | 36.72 b | 13.16 b 3.1R 3.5 8.4 b
5 14 40.70 ab| 30.41 ¢ | 15.96 b 5.5R 4.0 71 b
21 4914 a | 30.49 c | 16.22 b 5.7R 3.8 71 b
7 36.36 b | 36.72 b | 13.16 b 3.1R 3.5 8.4 b
10 14 3364 c|25.71 d| 2.20 ¢ 8.5RP 3.2 6.0 b
21 33.72 c | 2536 d| 1.74 ¢ 8.3YR 3.3 5.9 bc
7 31.38 c | 2548 d|-1.82d 6.2RP 3.0 6.0 b
20 14 31.28 ¢ |34.78 bc|-1.07 d 7.0RP 3.0 80 Db
21 32.02 ¢ |32.07 bc|-1.09 d 6.9YR 3.1 7.4 b
7 28.17 d | 30.56 ¢ | -0.21 d 7.4RP 2.7 7.1 Db
30 14 3198 ¢ | 31.31 ¢c |-1.77 d 6.4RP 3.1 7.4 b
21 32.08 c | 28.74c |-1.20d 6.7RP 3.1 6.8 b
7 33.83 ¢ [33.74 bc| 0.34 ¢ 7.5RP 3.3 7.8 Db
40 14 35.88 b [34.06 bc| 0.88 ¢ 7.6RP 3.5 79 Db
21 38.63 ab| 28.50 ¢ | 3.92 ¢ 9.1RP 3.8 6.6 b
o|o|
HelsE (A) 5 - - NS X
NP
=ApAlZE B) | NS B NS
s
] NS - NS NS
(AXB)
5% %% UolAl Bziel CHEAHo| ojst v BR3e Mzl 2+ feldol olNE
x, e =20l 2IBH0] 5%} 1% SFOlA Zk2t Relx{ol Rto|7} olH
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Ofor

Ral

421 Al M2l =2

g v FEdY 292 AFAske] AlY FEE 0,5 10, 20 % 30%=
2% g0 302 9 A Aol AxF T AAH 24D Fol w
2 g MEE 2 A3 (E 6)o JE

BEE Ul Lge A4F To 39 618, Az A5

71.800.2 FojHuhrt Ao d A 2194 = 52142 o FA HAG. Al A

1

To L3 5% 2 10% A FollAes A9 A 794 7561 2 76615
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M| | Xeld = oMl 7}
- — HA - = HA
ST | =APRE
(%) (OEI) L a b H V @
PSED
0 n 61.85¢”| 15.73b | 31.04 ¢ 5.2YR 6.1 58¢c
0 71.80ab| 1.44e | 39.29b 2.4Y 7.1 57c
0 7 66.97 b 9.74 cd| 40.43 b 9.0YR 6.6 6.4b
14 65.71 b| 10.14¢c | 41.67 b 8.8YR 6.5 6.4b
21 5214 d| 27.26 a | 46.92 a 4 .2YR 5.1 9.3 a
7 75.61 a 5.34d |36.77 bc 0.1Y 7.5 9.0 a
5 14 53.74d| 11.45¢c | 40.03 b 8.9YR 5.3 6.6 b
21 53.76 d| 11.583¢c | 40.07 b 8.8YR 5.3 6.6 b
7 76.61 a 6.34d |37.70 bc 0.5Y 7.4 6.7b
10 14 69.46ab 547d | 45.18 a 0.7Y 6.8 6.8b
21 69.78ab 5.03d | 40.78 b 0.7Y 6.9 6.2b
7 60.01 c| 10.28¢c | 42.77Db 9.3YR 59 6.8b
20 14 61.63 c 6.43d | 41.07b 0.2Y 6.1 6.2b
21 60.13 ¢ 6.79d | 41.44 b 0.2Y 59 6.3b
7 66.82b| 17.02b | 32.45¢ 4 .6YR 6.6 6.2b
30 14 68.14ab| 12.98 ¢ | 26.38 d 5.2YR 6.7 49c
21 69.60ab| 12.76 ¢ | 25.93 d 5.1YR 6.9 4.8c
o|of
Helsk (A) * * * NS *
A2l M
* NS NS NS NS
ZAAZE (B)
A5 2HA
* NS NS NS NS
(AXB)
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X 7. 2A ol ‘ZEHZE 22 AK SHo| 30x7F HEF HX XMEA M
ol 55 2 X2 AL I A= Fo| Mz Helof o|X= P&
Mel | el BE %t S
ST (Me|7|Zt
(%) (2) L* ax b* H V C
LM
0 . 61.85 dz| 15.73 b | 31.04 ¢ 5.2YR 6.1 58D
0 71.80 b 1.44 ¢ |39.29 b 2.4Y 7.1 5.7 Db
7 66.97 ¢ 9.74 ¢ | 40.43 b 9.0YR 6.6 6.4 b
0
14 65.71 ¢ | 1014 ¢ | 41.67 b 8.8YR 6.5 6.4 b
21 5214 e | 27.26 a | 46.92 a 4.2YR 5.1 9.3 a
7 59.61 d | 12.55 ¢ [39.33 b 8.0YR 5.9 6.6 b
5 14 5969 d | 11.55 ¢c [ 38.45 Db 8.3YR 5.9 6.3 b
21 75.13 ab| 4.08 d | 28.37 d 0.1Y 7.4 4.4 bc
7 75.34 ab| 3.99 d | 45.77 a 1.2Y 7.4 6.8 b
10 14 74.38 ab| 10.79 ¢ | 23.63 e 6.1YR 7.2 4.2 bc
21 74.24 ab| 11.86 c | 21.31 e 4 1YR 7.3 4.2 bc
7 72.46 b | 11.95 ¢c | 25.15 d 5.3YR 7.1 4.7 bc
20 14 78.10 a 3.28 d | 22.22 ¢ 0.1Y 7.9 3.4 ¢c
21 77.44 a 3.04 d|21.15 ¢ 0.1Y 7.6 3.2 ¢C
7 75.61 ab| 5.34 d |36.77 bc 0.1Y 7.5 5.7 Db
30 14 71.67 b 4.43 d | 33.69 ¢ 0.1Y 7.7 4.7 bc
21 59.68 d | 10.35 ¢c | 42.31 b 9.3YR 5.9 6.8 b
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4.2.3 Mg X2l =3}

A v FEdd 298 AHE] Mg $¥=E 0,5 10, 20 2 30%2 %
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MM SAM Ol =AM E AJE ATHS HM HHX0 &8 AR
E 8. M Fo| ‘FEOE IS Mg S 0x7F e X XH2lAl 2H e
s 2 XM ZALSFI Ax Lo Mz Helo X[ HEk
Mel | Aeld BE % IS
ST | Mel7| 2t
(%) () L* ax b* H V C
MM S
0 . 61.85 cz| 15.73 b | 31.04 d 5.2YR 6.1 5.8 bc
0 71.80 ab| 1.44 d | 39.29 b 2.4Y 7.1 5.7 bc
7 66.97 b | 9.74 bc| 40.43 b 9.0YR 6.6 6.4 b
0
14 65.71 b |10.14 bc| 41.67 b 8.8YR 6.5 6.4 b
21 5214 d | 27.26 a | 46.92 a 4.2YR 5.1 9.3 a
7 69.72 ab |12.42 bc| 35.35 ¢ 7.1YR 6.9 6.1 Db
5 14 70.60 ab |[11.66 bc| 29.34 d 3.6YR 7.3 39 c
21 70.88 ab| 4.25c | 39.63 b 0.9Y 7.0 6.0 b
7 74.73 a 6.02 ¢ | 47.62 a 0.2y 7.4 7.2 b
10 14 74.49 a 6.06 ¢ | 30.15 d 4 9YR 7.3 3.8 c
21 75.81 a 6.15¢c | 27.01 d 8.9YR 7.5 4.3 c
7 63.79 C 8.63 c | 45.39 a 0.1Y 6.3 71 b
20 14 68.71 ab| 6.40 ¢ | 40.54 b 0.1Y 6.8 6.3 b
21 69.05 ab| 5.64 ¢ | 40.03 b 0.1Y 6.8 6.0 b
7 59.10 ¢ |11.80 bc| 41.46 b 8.6YR 5.8 6.8 b
30 14 58.73 ¢ |11.06 bc| 39.45 b 8.7YR 5.9 6.5 b
21 56.98 ¢ [10.68 bc| 37.97 ¢ 8.8YR 5.6 6.2 b
o|of
f—lEl%_‘,Z_ (A) * * * NS *
Aol NS NS
ZAMAIZE (B) NS
AT BHA
* NS * NS NS
(AXB)
5% &= UollM EZie| ctsA ™o elst gts "Hagtel XMzl 7+ RelMol AA™E.
- ™ol 2|5t 5%2F 1% F=FollA Z+Zt FelXel Xto|z}t AH™E.
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MM BN Q=M 2SS ATHO BIA X0 2E o7

P

€S CuSOs4 %ol 30x7F HE FHA HMEAl B

() S

ol 5% A= Edof Mz H5tof o|X= et
Mal | ek BE 3t IR
ST | ZAPRE
(%) (2) L a b" H V C
LM EH
0 - 61.85¢c”| 15.73 ab| 31.04 ¢ 5.2YR 6.1 5.8 ab
0 71.80 ab| 1.44d [39.29 ab 2.4Y 7.1 5.7 ab
0 7 66.97 b 9.74 bc |40.43 ab|| 9.0YR 6.6 6.4 ab
14 65.71 b | 10.14 bc|41.67 ab|| 8.8YR 6.5 6.4 ab
21 52.14d | 27.26 a | 46.92 a 4.2YR 5.1 9.3 a
7 62.82 c 7.99¢c [40.29 ab 0.1Y 6.2 6.3 ab
5 14 65.89 b 6.12 ¢ [39.49 ab 0.1Y 6.5 6.1 ab

21 65.12 b 596 c [39.54 ab 0.1Y 6.4 6.0 ab
7 74.40a | 1.74d | 45.89a 2.4Y 7.3 6.7 ab
10 14 69.72 ab| 5.69c | 37.46Db 0.1Y 6.9 5.8 ab
21 60.88 ¢ 575¢c |35.99Db 0.1Y 7.0 5.6 ab
7 74.99a | 4.43d |34.34Db 0.1Y 7.4 5.3 ab
20 14 75.86a | 4.29d |28.55d 0.1Y 7.5 4.4b
21 74.66 a 7.67c |20.14de|| 6.6YR 7.4 3.5Db
7 75.62a | 2.69cd | 34.88Db 1.2Y 7.5 5.2 ab
30 14 74.57a | 3.99cd | 28.13d 0.1Y 7.6 4.3Db
21 65.48b | 13.20b | 14.53f 0.7YR 6.7 3.6b
7 73.70a | 3.56cd | 31.52¢ 0.5Y 7.3 4.8Db
40 14 73.79 a 7.15¢c |21.55de|| 7.3YR 7.3 3.6Db
21 67.35b | 1017 bc| 17.44 1 4.2YR 6.6 3.4b

o|o|
HMelsx (A) * * * NS *
NI
* NS * NS NS
ZAAZE (B)
AT 2HA
* NS * NS NS
(AXB)
5% =& UollM E7ie| cksZ ™ol ot vhs "zt X2l 2+ FelMo| XM=,
X
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E 10. 0| 2= Al 2o 0= 8 HX MelA 2Ye s ¥ XM
FAFUSIE AE FO| ol M wstol oxE ¥
M| | A2l SE Zf oAl Z}
SE|Z=AP|ZE
o) | (2l Lx ax o H v C
Al
0 o 35.58 cz| -8.76 ¢ | 9.14 ¢ 8.1GY 35D 1.8
0 32.24 ¢ |-2.00 bc| 7.97 d 9.0Y 3.1 b 1.1
7 47.91 a| 0.90 a 9.47 ¢ 1.8Y 4.7 b 1.4
° 14 48.21 a| 0.54 a 9.72 ¢ 2.7Y 4.7 b 1.4
21 49.76 a| 1.47 a | 12.45 Db 3.0Y 41 b 3.4
7 50.31 a| -6.03 ¢ | 17.33 a 1.0GY 49 Db 2.4
5 14 43.44 b | -4.97 b |15.34 ab 0.5GY 4.2 b 2.1
21 44.71 b| -4.91 b |15.05 ab 0.5GY 4.4 b 2.1
7 41.31 b| -412 b | 17.30 a 3.0Y 4.2 b 2.3
10 14 40.71 b |-2.48 bc|16.80 ab 7.0Y 40 Db 2.3
21 40.66 b |-0.31 bc|16.98 ab 9.9YR 8.0 a 0.3
7 42.24 b |-2.82 bc|16.67 ab 7.4Y 41 b 1.3
20 14 43.42 b |-2.80 bc| 17.40 a 7.2Y 4.2 b 2.4
21 43.57 b | -3.20 b |16.75 ab 7.9Y 4.3 Db 2.3
7 42.09 b |-13.43 d| 19.48 a 6.1GY 41 b 3.4
30 14 43.21 b |-13.50 d| 18.45 a 6.5GY 4.2 b 3.3
21 42.99 b |-13.11 d| 18.08 a 6.4GY 4.2 b 3.2
o|o|
HMElsE (A) * * * * NS
NI
EAIAIZE (B) NS * NS NS NS
A5 I
(AXB) NS * NS NS NS
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*, % (=A™ 2|5t 5%2F 1% F=FolM 2zt 7 el xtol7t Q™ &
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x
ne
18]

3E AN HA LX) 2E AP

AIK ol 30x7 d& &KX X2[A ¥ s & AefM
[e]

Mel | xeld sE % HA g
= | mA|ZF
(%) (2) L a b H \Y C
ED
0 ol 35.58 c*| -8.76 ¢ 9.14c|| 8.1GY 3.5 1.8
0 32.24c| -2.00b 7.97 ¢ 9.0Y 3.1 1.1
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