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ABSTRACT The purpose of this study was to investigate
the effects of sowing time on the bio-active content of
major soybean cultivars in a southern region of South
Korea. Experiments were carried out in Naju, Jeonnam
Province (latitude 35° 04'N, longitude 126° 54'E) from 2008
to 2010. The cultivars grown in summer included Saeol-
kong and Tawon-kong and those grown in autumn included
Taekwang-kong, Pungsannamul-kong, and Cheongja3,
respectively. Sowing dates were May 15 and 30, June 15
and 30, and July 15 of each year. Daidzein content was
increased in all the test cultivars grown from later sowing,
and the contents of genistein and total isoflavone were
increased in all the test cultivars except for Cheongja3. On
the other hand, glycitein content showed no significant
change in any of the test cultivars across the 5 sowing
dates except for Tawon-kong. Cyanidin-3-glucoside (C3G)
content was significantly increased in Tawon-kong and
Cheongja3, and delphinidin-3-glucoside (D3G) and total
anthocyanin contents were significantly increased in Tawon-
kong. However, pelargonidin-3-glucoside (Pg3G) and petunidin-
3-glucoside (Pt3G) contents showed no significant difference
in plants sown across the 5 dates. Lutein content in
Cheongja3 was between 2.7 and 3.0 ug/g based on sowing
date and did not vary significantly, while chlorophyll
content increased with later sowing and was significantly
higher in the cultivars sown on June 30 and July 15. Crude
fat content was higher in Taeckwang-kong and Cheongja3

when the cultivars were sown earlier; crude fat did not
vary in the other test cultivars based on sowing date.
Palmitic acid composition was not affected by sowing date
in most of the test cultivars. Stearic acid was increased in
Saeol-kong, Tawon-kong, and Cheongja3 with later sowing.
Oleic acid and linoleic acid were significantly higher in
Saeol-kong at an earlier sowing date. The composition of
linolenic acid showed significantly increased dates in most
of the test cultivars with later sowing. There were no
significant differences in carbohydrate and crude protein
content across 5 different sowing dates in most of the test
cultivars. However, crude protein content was higher in
Saeol-kong when sowing occurred earlier, and was higher
in Tawon-kong at later sowing dates.
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B 78 YA EAEQ isoflavoned ThRE Al EFof A
AR AL oy FapAlEe] iAo ® wol EAskaL Al
S of| A estrogen receptor®} Age o= Q= & 3

phytoestrogen©|2} 3}al(Dixon, 2002), AA| oA F9F, A%}
g, Ethes NIEE B3 PdY] S SEAA
F= Ao g A A QJthBoue ef al., 2003; Coward et al.,
1993; Jun et al., 2003; Krishnan, 1998; Wei et al., 1993).
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AL o7 2o wet Apo|E Hol=t|,
AR S, FF, BE52=, FE7), 55
UL, QF 5o ugl WHol7l Zti(Eldridge & Kwolek,
1983; Ha et al., 2009; Hoeck et al., 2000; Kitamura ef al.,
1991; Ok et al., 2008; Yun et al., 2006). AT =1 9]
anthocyanin 3} o] delphinidin-3-glucoside”} 0.55~
2.63 mg/g, cyanidin-3-glucoside”} 2.77 ~8.38 mg/g, petunidin-
3-glucoside7} 0.38~5.66 mg/g ¥ total anthocyanin®] 3.3
2~16.67 mg/g o|on, & 7+ & ¥z} 71 Ho|E K
tHJoo et al., 2004a). 3+H delphinidin-3-glucoside, cyanidin-3-
glucoside, petunidin-3-glucoside ¥ total anthocyanin &5
Zapo A Hhatg 245, R6o|A R8GAZ 445 o]
57}5}@@@00 et al., 2004b). 12|31 AujEAO]
-0 cyanidin-3-glucoside, cyanidin-3-galactoside % cyanidin-
SleFo HA5HA 715t HhH, delphinidin-
3-glucoside SHF-2 HAA5HA ASHHHa ef al., 2009). F
9] 8 carotenoid M4l luteind 3£7]|9} A ujd o
w2 ke zjol7b §iglar, ThlE,) )= 9 palmitic acid,
stearic acid &=Fat= Aro] 9131, oleic acidel= A o] AF
I, linoleic acid 2! linolenic acid®}= H9] AS e
tHLee ef al., 2009). Choi er al.(2007)S EZsfeka} w5
ZW7HA 7154 AR V2ARE Alstaat 1637H
A A4 9 lutein g Hilskgl=d], F ©
e 30.56~38.71% 9] WA F51E Aol B
2A S 16~21% Aoln, o]F EasAY
86%, EBPAHHALF 24 14%0|gltha sFedTh.
Choung(2006)Z} Hong(1993)% wral &l a} zA|u}, E5}A]u)
stearic acid?} =X 3}AJHFAFC] oleic
acide} o= £79] B3z 5x]HFAR] linoleic acid 2 linolenic
acid &=F 7lol|= 1= 9] H.9] Alato]; linoleic acid®} linolenic
acid Alole= mE=9] Aol Atzlo] oAt T
olfe] QlH L hRE FRALA SyE Aol
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9 ZJHRAF 2 A EFpslE RolR ek "l Ao Ar
o Ao uHt JFS FHSIA 2008W R E 201097
A 37k 433 Anke masls uolr.
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Mé-l;ﬂg_ 9l x{HHt
At AEE T MEFT(EFE) tHEF
*4) 7HRd a3 HEdT(ET8), TAUET(HES)
AABE(HAE " SAFI)E o85te] Ad Ua+(9l=
35° 04'N, A= 126° 54'E)ofA 2008 AK€ 20108 7}A] 3
|7k AASH T 32 59 159, 5¢ 30, 64 159, 6
4309 % 79 15 53] wFakglon, XH@.%—’F—E 10a%
33,0002(60x10 c¢cm, 15 2E)2 S}tk AH|ZS 10ay
A 3 kg, QA 3 kg, 78] 3.4 kg, EH] 200 kg2 H-& 2
& Aol [ 72 AL, Ze e e &
sio] AE A =] olsE S Table 17} 2,
Isoflavone &4
TR =T 5 N EF
(HMF-985, Hanil)& H2ja}o] Hx
& 0.5 gof IN HCI 15 mLE % 7}0}J_ 120C heating block
oA 904 Fet ZhEE & MEhES ©]85to] S0 mLE
AL 2 F&3510] syringe filter(0.2 gm)Z J1}sF & HPLC
B35t B8 AH2 XBridge C18(4.6x150 mm,
3.5 um) AZTAL 260 nm, AFLE L 40T, o]FAf]
B0 Bt 10 mLE 3¢t HPLC o] %A 0.1% AcOH
7} 23E 2202 70%, 0.1% AcOHZ) EZ§E MeCNS
30%9] S8uj xAocE HAsIgcE EAAH|E Waters
2996 Photodiode Array 74%7]2} Empower software’} %
2= Waters HPLC 2695 Alliance System(Milford, MA,
USA)E ARgshich

Table 1. Chemicophysical properties of soil used in this experiment from 2008 to 2010.

Year pH OM. T-N Av. P,0s  Ex. Cat. (cmol(+)/kg) C.E.C E.C. Sand Silt  Clay

(1:5)  (gkg) (%) (mgkg) K Ca Mg  (cmol(+)/kg) (dS/m) (%) (%) (%)
2010 7.44 24.0 0.15 397 1.71 1273 3.10 25.46 0.520 31 42 27
2009 6.92 33.0 0.13 495 1.03 11.03 371 15.77 1390 30 42 28
2008 6.79 333 0.10 312 1.81 10.09 263 16.61 0.620 30 43 27
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Fa7k AR ShUET AP Fuek 4L &
a]3lo] 2] 0.1 g2 20% e-2(1% HCI) 10 mL& 4°C o
48 A7t F&35)9] syringe filter(0.2 um)2 o]1}3t & HPLC
2 BA3t BA8 HAHE SunFire C18(4.6x150mm,
Sum), EATAL 520 nm, AY2=+ 25C, o]FAY] &
49 B 08 mLR SIA, o5 Sule] bEpuzd
2 Table 28} 2t} B4 H]= Waters 2489 UV/Visible 7
%712} Empower software”} %}2H¥ Waters HPLC 2695
Alliance System(Milford, MA, USA)S A}&-5F4ch

Lutein & chlorophyll A

Apdo] =AMl FAB T o] EHfgh AlE 1.0 gofl ¥ acetone
A7kt 40C oA 3087 229k &3k 1027 ¢
1 522]3}o] syringe filter(0.45 um)Z o{3}¢F & HPLC=Z
Asteich, AL HFS YMC ODS AM 303(250%4.6
mm, 5 um), AETA4-E 430 nm, 2HE= 30T, o] FAt
$452 BT 10 mLE 1917, ol 54 Sulo] FEp)
& Table 37 o] sh¢lth 4] Aul= Agilent 1,200
series HPLC systemX} photo diode array ZHZ7]E o|-&3}

M o> dlo

N lo

of WREZ=H(CIS,
tridecanoic acid, Sigma), KOH(#3}), ascorbic acid(A3}ar
Z)E #7151 n-BtOH(45 mL)S 2Z8u2 3lo] Ag
F&7% %] (Extraction Unit, B-815, Buchi, Switzerland)<]

Table 2. Mobile phase gradient condition of HPLC analysis
for anthocyanin content of soybean seed coat.

Time (min) Mobile ph.a 3¢ Mobile phase
concentration
0 85% A
35 60% A A : 0.1% TFA in Water
36 85% A B : 0.1% TFA in MeOH
45 85% A

Table 3. Mobile phase gradient condition of HPLC analysis
for lutein and chlorophyll contents of soybean seed.

Mobile phase

Time (min) concentration Mobile phase
0 70% A
15 10% A A : 75% MeOH
20 70% A B : 100% EtOAc

25 70% A

solvent vesselZ 305 =& 4 73t & AALNW 45 mL
(sodium dihydrogen phosphate dihydrate + formic acid)&
7l At 502 Belohdint 42 g2 separation
column(AFYAHEA - packed glass column, Buchi),
carrier gas®= hydrogen, injector®] &%= 220C, A&7
(FID)e] £x = 260C=E AA3}A, oven? &L= %7]
150'C—30C/min—210C—1.5C/min—234C—4C/min
—260C(16.5 min), & 24 A|7+2 4180]0, ojuf SA47}
229] Qg2 225 kPa, ER7]A|9) F 22 48 kPaz it
E 7| += Fat Determination System(B-820/B-821, Buchi,
Switzerland)& ©|-&3}it}.

e
Z
w2
Eha
1
N,
=
(¢])

(e}

[e]

e
Z
¢
[\)
S
(e}
=2
i

analyser(TA-XT2i)& cylinder probe ¢ 5 mm, distance 3.0
mm, test speed 3 mm/sec ZANA =A5}HTE Me= A
Z5F 2418 MAA|(JS555, Color Techno. System, Reference
plate L=98.52, a=0.07, b=-0.57) o]t} =A3a}¢c}.

Isoflavone, anthocyanin, lutein 2 chlorophyll2 £]5 3
549 s peak HAS 7|2E AFe| oef =
= AT ®E A= SAS programe ©]-8-510] a
=0.059]| A4/ DMRT(Duncan’s multiple range test)o]| 2J3f &
ol e AR,

Isoflavone g2f HHO|
NEZ, tdgdZE S 5828 2008HEE 2010 71#] 3¢
e}

=

1L isoflavone 9F WlolE HEZ A= Table 4} At}
ME-3-ollA daidzein¥} genistein S 257]7F ool
w2t F715tc} daidzeine 6 309 ©]% genistein> 6Y
15 o] % upFo A FJ5HA #QkaL, glycitein oS o}
Z717¢ Zpol7) §1l e, total isoflavone S 6Y 30
W79 159 shFollA Z42F 1,713, 1,948 pg/g= 7H Wk
ok {F9 557] o]0l wE daidzein} glycitein o5
& Z17F 583, 347 pg/eR 7P =2 79 159 1S A9
[eF 952 H]S3H3ATh Genistein o2 250] &5
Z71ste 79 159 BN 1,074 ugle DA
61, total isoflavone $FF-S mE7|7) =ojd4E 27
Agolglont 79 159 Tl AT folshl otk

N

3

o Ay oo
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| FZ ol A daidzeind} genistein THL 5Y 15UHE 6
309 ST Hol7k et 74 159 THEAA 212t
1,139, 1,252 ug/g@ 74 Wk, glycitein a2 1k7]
b 89x7 qlglom total isoflavone2  daidzeino|u;
genistein g ®Wlolo} T2 e vehllth F4hEFo
12£7] o]%Fof whE daidzein} genistein FHS o] 20
ArE 7ot Aol oy glycitein - 35717t &
oJ2}7} ¢121 1L, total isoflavone §HF-S 3,850 ug/gZ 71 W
< 74 159 9715 AlQRt 71E ukgol| A= Bkl
A3 29| daidzein 9> 7 15U TFol A 949 ug/g= 7}
2 Eroy 7lef okE2 H|S:5FSl L, genisteindt glycitein
9l total isoflavone TFL ulE7|7F S-2x7t ¢idch
o|AFe] A= Yun er al.(2006)} Jung et al.(2012)0] 5
A o)A F isoflavone TS TFF7|7F H24E B
TEYTet AsT|te] dojdas EoAle Ad¥oldhe
I FYEZL oYL} Yi and Yoon(2012)=
ARF, A, TN B0 =205 =34t
Ao} ARSI HAB T O A= PAISHA &AL, AF

o] 7te|&5& isoflavone §o] w2 Z3olghs HiL
(Yun et al., 2006) %= FAhtE3 oA dAsH o o
FollAE ] Aolattt. wehA isoflavone EHFS Al
A= SRSAT FF9 if 54 et 2FES o
T Slsich

T12al ZF AHEEE olaEehE IEFHOlE H| sy,
daidzein T2 mEr)of wel EANES 899~1,459
uglg, X335 718~949 ug/g, B33 602~1,139 ug/g, A
S 419~672 uglg, TFAE 163~583 uglg 082 ZAE
Hrop SEol A W2 Aol Stk Genistein e 1t
Z710 et FAEF 1,288~1,805 ug/g, BABE 1,30
2~1,639 ugle, I3 664~1,252 ug/g, M-S 565~930
uglg, THEF 359~1,074 pg/g 22 daidzeind} F L3+
AEFoldnt. 3t glycitein TFE FAVES, HEE, B
BT, MEF, EET o= Wtk wEhA  total
isoflavone ¥t FANVEZ, AABZ, HFF, M3, o
AT ¢om ATEY FIETAA B2 Aol

Table 4. Isoflavone content of different soybean ecotypes as affected by different sowing times at a southern region from 2008

to 2010.
Ecotype Cultivar Sowing time Daidzein Genistein Glycitein Total
15 May 423b" 565b 306a 1,294b
30 May 419b 670b 261a 1,351b
Saeol-kong 15 June 481b 791ba 294a 1,565ba
30 June 548ba 824a 341a 1,713a
Summer type 15 July 672a 930a 346a 1,948a
15 May 163b 359¢ 153b 675b
30 May 165b 361cb 172b 698b
Tawon-kong 15 June 233b 435cb 213b 882b
30 June 280b 553b 234b 1,066b
15 July 583a 1,074a 347a 2,004a
15 May 632b 724b 508a 1,864b
30 May 602b 664b 529a 1,796b
Taekwang-kong 15 June 633b 694b 534a 1,860b
30 June 687b 795b 506a 1,988b
15 July 1,139a 1,252a 475a 2,866a
15 May 899¢ 1,288b 566a 2,753b
30 May 977cb 1,341b 538a 2,857b
Autumn type Pungsannamul-kong 15 June 1,097¢cb 1,418ba 613a 3,127b
30 June 1,111b 1,412ba 602a 3,125b
15 July 1,459a 1,805a 586a 3,850a
15 May 718b 1,395a 322a 2,435a
30 May 831ba 1,639a 348a 2,818a
Cheongja3 15 June 812ba 1,465a 317a 2,594a
30 June 825ba 1,398a 306a 2,530a
15 July 949a 1,302a 332a 2,583a

"Means with the same letter within a row are not significantly different at 5% level by DMRT.
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97k SAolal & AT HEE FBEE
2008 F-E 20108 7FR] 3\ 7F 54 15YEE 79 154717
15¢ 7HA 22 53] ubgslal £1] 9] anthocyanin $HFS 7
E3%l A= Table 52+ 2t} Cyanidin-3-glucoside(C3G) 2}
delphinidin-3-glucoside(D3G) 9] dHaF2 tfYF i AHR3E
B ghgo] LoA4E folsh ke AaFelglon
pelargonidin-3-glucoside(Pg3G)2} petunidin-3-glucoside(Pt3G)
£ 71 Rl glalth & rEAlobd R okl
FE B0 %245 F/l FFolgont FABEL

9tk

S}3717E §-2137t

- d
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oje} L A= FHA| oA HAF AEAlO FHF
o xxy) nﬂ-l; 12 ®olths ¥ ii(Joo, ef al., 2004a)2t A}
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B e A b 248 gepo] F7hettHe Ba(loo,
et al., 2004b)2t= AT th=A & Ao A thdFolM=
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Apglo] =ael HA3EE 20
59 1595 79 15A744] 159 7HH 0
lutein} chlorophyll =2 £ =
F9 F9 carotenoid AJAQ] lutein®] THEFo w270 wh
2} 2.7~3.0 uglg® Lee ef al.(2009)9] B 1o} EA5HA &
SJ27F QISiTt. Chlorophyll a, b @2 uhEo] ojfol
uet F7tele Agolgln 64 3023 79 159 3o
A Jo5HA =& AH3Fo|Qlil total chlorophyll e
chlorophyll a, b §reFa} S5t A 5ko| i) o]of Zro] u&
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Table 5. Anthocyanin content of different soybean ecotypes as affected by different sowing times at a southern region from 2008

to 2010.

Cultivar Sowing time C3G D3G Pg3G P3G Total

15 May 1.49d" 1.76b 0.01a 0.76a 4.02¢

Tawon-kong 30 May 1.62d 1.93b 0.01a 0.89a 4.45bc
(Summer type) 15 June 2.37c 2.39ba 0.01a 1.30a 6.07ba
30 June 3.04b 2.57ba 0.02a 1.59a 7.22a

15 July 3.78a 2.88a 0.02a 1.25a 7.93a

15 May 6.13¢c 5.29a 0.04a 1.46a 12.92a

. 30 May 6.79bc 5.10a 0.06a 1.54a 13.49a

( Aﬁ?j;‘;g’;ie) 15 June 9.07bac 5.92a 0.07a 1.80a 16.86a
30 June 9.35ba 5.48a 0.07a 0.85a 15.75a

15 July 10.55a 4.17a 0.07a 0.71a 15.50a

"Means with the same letter within a row are not significantly different at 5% level by DMRT.

Table 6. Lutein and chlorophyll contents of Cheongja3 as affected by different sowing times at a southern region from 2008

to 2010.

Chlorophyll (ug/g)

Sowing time Lutein (ug/g)

a b Total
15 May 3.0a" 3.0b 3.5b 6.4b
30 May 2.7a 3.2b 3.3b 6.5b
15 June 2.7a 3.9b 4.1b 8.0b
30 June 2.7a 4.4ab 4.6ab 9.0ab
15 July 2.9a 6.3a 6.3a 12.6a

"Means separation within columns by DMRT at 5% level.
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Table 7. Crude fat content and fatty acid compositions of different soybean ecotypes as affected by different sowing times at

a southern region from 2008 to 2010.

Fatty acid compositions (%)

Sowing  Crude fat

Ecotype Cultivar time (%) Palnﬁtic Stea}ric Oleic acid Linqleic Linol.enic Others  Unknown
acid acid acid acid
15 May 17.2a" 11.5a 1.4b 37.9a 37.2¢ 5.9¢ 2.8 34
30 May 16.8a 11.8a 2.0ab 33.6ab 40.3b 6.6¢ 2.5 33
Ska(flf;' 15 June  163a  123a 2.1ab  28.6b  446ab  7.2b 2.4 2.7
30 June 16.5a 13.1a 2.4a 22.9¢ 47.3a 8.7a 1.9 3.6
Summer 15 July 15.8a 12.7a 2.2a 21.3¢ 48.6a 8.6a 3.0 3.6
type 15 May 13.7a 12.2a 3.0b 15.2a 55.8a 8.1a 2.2 3.5
30 May 13.9a 12.1a 3.0b 15.6a 55.5a 8.5a 2.2 3.1
Tl"(‘glfgn 15 June 1422 119 32ab  163a  55.0a 8.4a 1.7 35
30 June 14.5a 11.9a 3.3a 16.7a 54.4a 8.8a 1.6 3.3
15 July 14.3a 12.1a 3.3a 17.6a 53.1a 8.2a 2.3 34
15 May 18.7a 10.7a 2.7a 31.1a 43.7a 6.3b 24 3.1
30 May 17.9a 10.7a 2.8a 31.6a 42.7a 6.8ab 2.3 3.1
Taiko‘:’;“g' 15 June 1792 10.5a 3.1a 288a  452a 7.1ab 23 2.9
30 June 16.5b 11.1a 2.8a 26.7a 46.3a 7.3ab 23 34
15 July 16.1b 10.2a 3.0a 26.8a 46.2a 7.9a 2.3 3.7
15 May 17.2a 12.1a 2.2a 24.3a 48.2a 6.7b 2.6 3.9
30 May 16.5a 11.8a 24a 23.7a 48.2a 7.1ab 2.7 4.1
At‘;‘;‘;‘n Pu“’f’ii“r?gam“l 15 June  164a  11.8a  23a  233a  488a  7dab 28 3.6
30 June 16.3a 11.9a 2.4a 23.6a 47.9a 7.9a 2.6 3.7
15 July 16.1a 11.9a 2.3a 23.5a 47.1a 7.9a 2.5 4.9
15 May 17.1a 11.0a 2.0b 21.7a 52.0a 7.8¢ 2.0 3.6
30 May 17.4a 11.1a 2.3a 20.5a 52.4a 8.2bc 1.8 3.7
Cheongja3 15 June 16.5a 10.9ab 2.3a 21.5a 51.9a 8.5abc 1.7 3.1
30 June 16.5a 11.0ab 2.2a 21.0a 51.5a 8.8ab 1.8 3.7
15 July 14.7b 10.6b 2.4a 20.7a 51.0a 9.4a 2.1 3.8

"Means with the same letter within a row are not significantly different at 5% level by DMRT.

14.7%)0 A 750l BHE 1) 8 Aolsiet. ole} e
7 NBEF 2A B B S4EF 9 $H4Y
563A1%-2] ZXH}; 3+aFo| 15.8~20.3% ©]2}= Choung(2006)
o] B 119} §A}st Aubgit). Palmitic acid RAIH|= tjHE
ANRAEFLONA TE719] kS WA Aoy FA3T =
W71 (7Y 15Y) TEofa] W PE]— Stearic acid ZAJH]= A
=%, T 2 AAB2Y AL gFol =245 S5k
Aol BFF FAMETS E ) U FY%
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Table 8. Contents of nutritional component, hardness and hunter’s color values of different soybean ecotypes as affected by
different sowing times at a southern region from 2008 to 2010.

Ecotype Cultivar Sowing time Carbohydrate Crude protein Hardness Color value of hunter
(%) (%) (kg $5 mm™) L* a* b*

15 May 493" 43a 22a 63a 3.0a 28b

30 May 48a 42ab 23a 63a 2.9a 30ab

Saeol-kong 15 June 47a 40ab 22a 64a 2.7ab 30ab

30 June 46a 37b 22a 63a 2.2b 32a

Summer type 15 July 46a 37b 23a 64a 2.3b 33a

15 May 44a 37b 17a 19a 0.1a -0.7a

30 May 44a 37b 17a 19a 0.1a -0.6a

Tawon-kong 15 June 48a 42a 18a 18a 0.2a -0.8a

30 June 48a 43a 17a 19a 0.2a -0.8a

15 July 49a 42a 18a 18a 0.3a -0.9a

15 May 49a 38a 22b 62a 4.1a 33a

Tackwang- 30 May 49a 38a 22b 62a 4.6a 35a

kong 15 June 49a 38a 23b 6la 3.4ab 35a

30 June 49a 38a 23b 6la 2.9b 36a

15 July 48a 37a 25a 62a 3.0b 35a

15 May 49a 4la 16b 60a 3.7a 33a

30 May 48a 40a 16b 6la 4.2a 33a

Autumn type Pungiannamul- 15 June 47a 38a 16b 6la 4.3a 33a
ons 30 June 47a 37a 17b 6la 420 34a

15 July 47a 38a 19a 62a 3.9a 33a

15 May 48a 41a 20b 23a -0.4a 0.3a

30 May 48a 4la 21ab 26a -0.3a 0.4a

Cheongja3 15 June 48a 41a 23a 25a -0.2a -0.3a

30 June 48a 41a 22a 25a -0.1a -0.6a

15 July 47a 42a 23a 24a -0.1a -0.4a

"Means with the same letter within a row are not significantly different at 5% level by DMRT.
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