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Abstract

Salvia miltiorrhiza is a medicinal crop belonging to the Lamiaceae family. It is commonly used in
China as an ingredient in health-promoting teas that enhance immunity and prevent diseases.
Although some Korean local farmers have reported that S. miltiorrhiza grows vigorously in high
temperatures and produces roots with a deep red color, there is no clear evidence or literature to
confirm this. Therefore, this study investigated the growth and external quality of S. miltiorrhiza in
response to different day and night temperature levels. Day and night temperature treatments were
designed into four levels: 20/15, 24/19, 28/23, and 32/27°C, respectively. Among the parameters
related to plant sizes, the shoot height and number of roots showed the highest values in the 32/27°C
treatment, while other parameters, particularly the shoot width and root length exhibited the highest
values in the 28/23°C treatment. In contrast, the majority of parameters, including the fresh weight
and dry weight, which are indicative of root biomass, were lowest in the 20/15°C treatment,
suggesting that S. miltiorrhiza, a species that prefers relatively high temperatures, thrives in warmer
conditions. Importantly, the root fresh and dry weights, which are likely to be correlated with the
market value of S. miltiorrhiza, showed the same significance levels within the temperature range of
24/19-32/27°C, but not in the relatively low-temperature treatment of 20/15°C. Thus, cultivation
of S. miltiorrhiza is deemed feasible within all temperature ranges except for 20/15°C, with optimal
conditions falling within the temperature range of 24/19-32/27°C. The CIELAB a value,
associated with red color, was highest in the comprehensive assessment of the 32/27°C treatment.
Moreover, in the 32/27°C treatment, the Royal Horticultural Society (RHS) color chart values were
found to indicate a deep reddish or brown-red color, with readings of 166B and 174A. Additionally,
the root color obtained the highest visual score in the 32/27°C treatment. Based on previous studies,
a’ is considered to be related to the content and quantities of tanshinones and other hydrophilic
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phenolic compounds, which are effective components associated with the orange-red color. Therefore, it is recommended
to cultivate S. miltiorrhiza at a high temperature of 32/27°C to achieve high growth rates, excellent external quality, and
produce superior S. miltiorrhiza plants.

Additional key words: CIELAB, danshen, growth evaluation, high temperature, medicinal crop

Mo

S (Salvia miltiorrhiza)2 EE7HLamiaceae)ol| &3t SF8-2-=0] Aot} F24 HelE 717 Sk FaollA] F2
B2)E %Sk ‘danshen’ =2 Eefw, Gu|HA= ‘red sage’ & Le A et Thato] B = ofke| & 0t
A7} U= o] £ o] (Mok et al., 1995), F=oll A thg2 0 & A== EoFx =4 Q1A v =S Ao A A8 S
e AE G A (tea) 2 B85 1 QTH Wei et al., 2017). T4 F=0ll 4] 2F20004 HHE] ARE-E|oj#] ghon Lt
of| S0] 1953 0] 42 2 2 F=12F4(Chinese pharmacopoeia)®]l 7] 5% -S4t ofLf2K(Zhou et al., 2005; Guo et al.,
2014; Wang et al., 2017), 2012 ofl:= Ti3HT1=12Fd(Korean pharmacopoeia) ol 7] ZE| ITHKFDA, 2012). TR EFA|
1= I(tanshinone I), Y E]Z(miltirone), AH|oF=AK(salvianolic acid) 2 TR 2] €] 3FtE(bioactive compounds) 2] &
Bt ZF0 2 2hg 71551 (Wang, 2010), £5] thte] 2E55-2 4FSK(Cao et al., 1996; Peng et al., 2019), IR A=
(Zhao et al., 2011), HFo|22(Wu et al., 2007), B (Franek et al., 2005; Dong et al., 2011; Jiang et al., 2017), FE5(Qi
etal., 2019), A&7 A3 Liu et al., 2016), A 2 S (Zhang et al., 2009), 7HA|E H S (Yin et al., 2009) 5 THIeH ZAk}
Zgto]) 2 5A o] 7hsstet o] A Tito] FgAEEMN F-8o = He 50l SA Q1 Al Ak Q1et oo A
7} E st T%0] 2012\ Thate] =i} AJ4to] 242 0 & A b of whet F=itol] Hiof of U2 EA 0] Tl AAksl
Qg A7} AlFSH Aot Kim et al., 2015a). 2015H0f| ZARE Bio]] wh2 H =] thalo] AU S oF 4ha g 1 AYAHF
o] 41 0] o]=m ‘Thib, < AP I 2 TheFRt FF-E0] SHUE| DL QLOWH(RDA, 2018), T4H] -84 1 AR of| oiet A
Tt Aok

Ao 2= AlE Fol e th=r, EQFO] OFR 3ot -, 3384 9 e A-ES(carbon partitioning) ]| ©|27]7}
A At 2o HPYEA AEFA 8752 AlEelA| Rt 3 IXIth(Mce Michael and Burke, 2002). 25 5174 7j
AZFE?N By Raphanus sativus var. hortensis)(Oh et al., 2022), W5 Brassica rapa ssp. pekinensis)(Oh et al., 2014), 2tt]
2| Q(Cichorium intybus var. foliosum)(Kim et al., 2022b), H|E(Beta vulgaris)(Lee et al., 2015) L @ vhs(Allium
sativum)(Oh et al., 2017)2] 2173 Al 2= of] vt $I-= ThskA| 28 §HA, @40 749 o} 54 1127 of A7do] sl
A 11 B Aol A o 2 A2 H2 S Ueplth= g5 =] 571e] Fo] QS B ol & 2RI 4= Sl Heleh A
U EeS ZolE & glglth

O] 8 A=l Sl A ©e] F4-2 Bel7F duput ZIRt 2 S BT tof wheh A =, o= Tl e R
oFgat AytE]o] QIth(Wang et al., 2016; Chen et al., 2018; Liu et al., 2020). T2 AT 2] 0 2 8P4 2 M o] A Aafo] tk
OFAGF A4 0 2 BhA| = S 3 Wolx] = 71 0 2 ¢4 91O m(Wang et al., 2016; Chen et al., 2018), ZHEEA|=
(cryptotanshinone), ©FA]= I, BFA = I1A(tanshinone 11A) % EFA| = [1B(tanshinone 11B)7} #2] AAto] F-241 0 2 Ho}=
Ao JakS 1| 7= 7.0 2 &4 QITi(Shi et al,, 2005; Wang et al., 2016; Chen et al., 2018). ]7]0]| tlo] T E7}e]| 5]
e8] =(protocatechuic aldehyde), AH|oR=4F B(salvianolic acid B), 220t A K(rosmarinic acid) ¥ 7]} X4
E3H ] AAto]| 48RS m] 2= 7 © 2 ZA T Chen et al., 2018). TahA Bajo] MAto] Aol 77845 484
ol F7Fke A5 o lom, ofof whahghite] 2ol 9| 4 E-d el et A7t 2 e A 0 2 wetE . 9F

=)
=)

_ﬁ[_
M diF ez {58 -9 S= iR 2 S o] Aol A7 S Al e S et a9lo] € o= wrkdr.
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T, SO AT BT L IR A LA el o} el wph glek. e Tl 2o mE
SRS B ] i o] SIEkA Sl 57HE R slol DB SRS IS A0 e & 4 e A0 7

O]Oﬂ et 2 dtolite Skl A AAEES ATV It 22 e] FoRE 2 75 flsl A
(growth chamber)Z 01851 FoRF 25 92 0 2 Aojslo] T2 Afefst ol om, oleh el 71 22k= 8 AAISI .

S B K (Salvia miltiorrhiza)©) A7 @14E2 o] B W2 QJ6] A7) %= FB Lol YA it

o
o =
S PHIENE U R0 37 SR T S RO LA, oIk Hie) e 2 25 244

ol

A2 M5 EA] Lol YAl Astiet e Aol ettt d oA Wl A28 (KGC-175VH, KOENCON, South
Korea)f| A 37119 &2t =385t} FoRt 25 Ael= 770 255 20/15, 24/19, 28/23, 32/27°CO V| 7HA] 022
2 AAlsI.0m, H71E 14417 971= 10A]710] Ee = AAsttt AT o] o 2= A A vl 4 0] 4
o] Hl&0] 4:2:8:291 A =EA-E LEDS 1417‘}5} Act. 3712 A Y P S B2 AL|(SpectraPen mini, Photon
Systems Instruments, Czech Republic) & &85} g *d=AH2 & (photosynthetic photon flux density)”} 500pmol-
m?-s'0] F = AET LED2] A2E 25ttt £H]H thit i of|- & -G HIATE (Hanareumsangto, Shinsung Mineral,
South Korea)7} 551 H 7F2 x M| 2 x &£0]7}48.5 x 33 x 8cmS] 2 SRR A 2P 9 ] X%H(completely randomized
design) 0.2 2hZ SR 1071A1E 190 & 5fof F 37119 Skt iofl 35 v 4|5}l P vl w214 33] F43

% i

‘Aa} oM E2 HIt

V7| g ot 2 Afolof| the Thike] At oA EAS Wrlely] el BEE, 2, 25, 2719 A5, 2, 5
2, B2 0] 74, B o] 4, AAA A9 (normalized difference vegetation index; NDVI), =4 5=2|(SPAD units), A]
RO AT AET, AP AAE I ET, AVSEet Aol o] a-Rete, Z47F Gt Bef o] AAtS vl WSl SRt
CIELABL',a’, b" g, RHS gk, HEHHAY X 24 (visual score) S FANSIATE 272 A H O 2 R E AE0] 71 =2 K 9
E7150% A5 oM 2 E2 A1ES Sloll A HiztE ol 7F QQ%E 70 = SISt T B S 7P 7 B
o] Aol 5 7|0 2 ZAsqict. AR = S8 A=A 2] R4 22 A(PolyPen RP410, Photon Systems Instruments,
Czech Republic)E &84l St 14 (1) that & E](Rouse etal., 1973).

NDVI= % (M

AEL T2 TS ESAA(SPAD-502Plus, Konica Minolta, Japan)E &-8-610] 7519t} CIELAB %2 S4-2
Lee et al.(2022a)2] CIELAB =7 A2 33 slo] B354 A(CM-2600d, Konica Minolta, Japan)E CIELAB D65/10°
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= 4743t 5 J9tAEd(specular component included, SCT)©] Z3FE CIELAB L', a', b &2 Bt} 35402 144
A%, @84S, CIELAB L', a, b” 32 2150 4 Sl o] 21Uk ohs 22 FA91= st 10314 33
HHE S5l 0w, el o] 79 FAe|2 A e Hefo] SH A4S 102]4 33] Bk S5}
+ 2l A2 § 124K F¢F dHE SAtelA AR AX & SA6I0H, eSS G¥X7I(HK-DOI3SF,
HANKUK S&I, South Korea)E ©]-851%] 85°C= 12417 &8 XA 3 SAsTh 571 0 & BAIT} HEF
< tixsto] ekl tiol 221 EA5t oW 11 4] (2)= thaat

e ABAe 52

T

o ;ﬁ
oZ,
—_>'il‘4
N ol

x=[(A4—B)/A] - 100 )
(=508, A= A5, B 1258 e

Royal Horticultural Society(RHS) 252 2] L7, a”, b" 712 RGB %102 315 F ASA(2023)2] RHS Color Fanof| 4]

AN SH= RHS AV AHE o tj 2510 2} A 2]+ vt} RHS 4k 27114 AAste] B Fstoiet. 72 2 A2l AlEo] A
Zett](2023)°] "3 A3t Converting ColorsS 28510 HAw}a] WAL CIELAB L', a', b* 3& HEH A (converted color)
O =2 Hgkolgiet. mpA|aho 2 AZFP4= 1, s AQl, -, theh Al 5 12910] 7Rt 0 - 10 Ate] 9] B7HEE &
AREA s

A4 Ate] B2 SAS 9.4(SAS Institute, USA)E AF861o] EARES(ANOVA)= =35ttt B H| W= p < 0.05
F=2] 9719] th5- 4 (Duncan’s multiple range test).0-2 FAEA] SHITE.

VS W2 il Salvia miltiorrhiza)®] "JFH7 el A TRt s Yt glohFig. 1
and Table 1), AFE-0] A-9HlEo]| 9lo] L= |0 2 0 3} §17d 0120 n] A4 2.8 Hojut 1.2 1l 2120 AE o] AR
2 43k w1 4= QITKOh et al., 2022). BH}o]A HEE-L Folrt 2 of Wt Ftgto] 24 93.3%(20/15°C)ellA )]
100%(Z2F 24/19, 28/23°C)& UERF U AR fom|t Afol= gls A= WERth T4 242 28/23,
32/27°C #2| 7oA 242} 8.28, 9.25cm 2 7 Lk o], 2 Aodoll ] A oz 22 23 20/15°C A2} H]s)
28/23-32/27°C H$]9] 1.2 M)A 27g0] 311 -347% ] A Leh oA thato] 2ko] mj$ §olajeiA
S7Yobe A 0 & WRHETE SR Adllium cepa)®] 735 AVAAEA] 2]7]0f H]ol A 0 & 3 - 6°C7FE B =2 B9 24
7} G, 90| A7t olulsiAl 7 A0 2 HE| O v (Lee et al., 2019), THFS AlsHE 7ol Gte] 7-9-0}
%A}aw APo] AL sl QaiAe AtiE o 2 1.2 ol A Aishs Aol felghe & 4 1gich. T,
Z2.228/23°C Aol 22.80em = 7P A ekt S 1094, %, sle 0 2 e 27t g o= 14
e FERAZ RS E 22, 9%, 5 50 ABA| 2719k P mirfHSo] Wit gho] fojmlshA| Woll=
o] 9l 20 & Urehk(Kim et al., 2015b), Al &7 5tetohs Zlof tia] H8 249 Joks w20 2 Helk gl o
S4%(Duncan’s multiple range test) Aol A £7]9] 2 5-224/19, 28/23, 32/27°C(Z210.83, 0.86, 0.73cm) A 2|7l 4]
Tzl ooz 0 2 VRt 18120/15°C Ao A= 0.55cmzE 7 U ‘/]’E}Ur”qﬂ—i A e4<E] A
oxf=E71 Hltholl 782491 Yo Xl e A 0= Halrh 2742 28/23°C A 2|74 21.10emE 7FE &3 o H o= the

[0
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22, B2 o AgE Feoly] SlohAe28/23°C o) AR w7t el e
& 1T o] T EA 9] Ag= TARAVY fF2rlek Afo] 7} glis A 02 Ut RHH, Ha] 2 7lla~=32/27°C Aol
A 91702 7P =AUl

1A Z]4(normalized difference vegetation index; NDVI)E U= NDVIE= 24/19°C #2]1ollA4 0.561 2 7
A Uepstom 23 A s vyt A7 AR AvE eItk (Table 2). RHH, 954 $X|(SPAD
units)=28/23°C A 2] 7ol A 23.42 2 714 A Leht 22 0] Aol SAKG 0 W, &8 718 Z(Sedum zokuriense)(Lee et

Fig. 1. Plant shape of Salvia miltiorrhiza as affected by different day and night temperatures for three months.

Table 1. Changes in survival rate and plant sizes of Salvia miltiorrhiza grown under different day and night temperatures for
three months

Temperatures Survival rate Plant sizes (cm)

. A : - No. of shoots ~ No. of roots
(day/night) (%) Shoot height ~ Shoot width ~ Stem diameter ~ Root length
20/15°C 933a’ 2.66 ¢ 10.01¢c 0.55b 15.86 b 1.7a 6.6b
24/19°C 100.0a 5.74b 16.22b 083 a 15.97b 1.8a 8.0ab
28/23°C 100.0a 8.28a 22.80a 0.86a 21.10a 15a 8.6 ab
32/27°C 96.7 a 925a 19.15b 073 a 16.95b l.6a 91a

“Means separation within columns by Duncan’s multiple range test (DMRT) at p < 0.05, same lowercase letters indicate no significant
difference (7 =3).
YNS, *, ** and ***: non-significant or significant at p <0.05, 0.01, or 0.001, respectively.

Table 2. Changes in the normalized difference vegetation index (NDVI), chlorophyll content (SPAD units), shoot and root
weights and moisture content of S, miftiorrhiza grown under different day and night temperatures for three months

Temperatures Chlorophyll content Shoot weight (g) Root weight (g) Moisture content (%)
(day/night) (SPADunits) ~ Fresh weight Dry weight  Fresh weight ~Dry weight Shoot Root
20/15°C 0473 ¢* 20.24 ab 1.82b 0.37b 5.63b 1.54b 789a 71.8¢
24/19°C 0.561 a 21.91 ab 6.03a 132a 1195a 3.09a 80.7a 75.7b
28/23°C 0.524b 2342a 714 a 1.50a 14.03 a 3.19a 79.1a 78.1a
32/27°C 0.499 be 17.51b 750 a 1.73a 1497a 395a 77.0b 742 b

“Means separation within columns by DMRT at p < 0.05 (2= 3).
Y#% and ***: significant at p <0.01 or 0.001, respectively.

98

Horticultural Science and Technology



HSUS A7 218t FORE 22| dEH Ao

al., 2021b), SN Hoya carnosa)2}t 2IYE|B-E(Spathiphyllum wallisii)(Lee et al., 2021a), A58 E(Hylotelephium
telephium)(Nam et al., 2022)0] & 2%.0 2 W2 g HAS Uepd off 454 2= 7 7otk 2ot U513l
oh. whebA] 2178 AR ol A w 278 250] S Ao S WA tiH] GEA O S7RE dE e S A o
CHEIT, AR AT} 252 24/19, 28/23, 32/27°C A2+ B T30 thg 7 Aol A 558 7943 VrER
k. o, 23O S B =SS D5 Aokt AAlF I AES T3E24/19, 28/23,32/27°C Aol A 53
oS Uit AE0] FehtE 549, AE5a 22 W7o Heks 2 Hel7t 2 ke RIAl=t(Heuvelink,
1989; Grimstad and Frimanslund, 1993; Gruda, 2005), 22/ 2F& % 5] T 27K Capsicum annuum var. angulosum)
Hi=15°Co| Aol i A A o 2 BA|1F, 1E% 59 o] dAls] RolA|e A o & A o] 2 A9l o] Anet f
A0 (Cho etal, 2016), EF1E] 9 A1 0.2 Al 27} spo b5 Ao} Aok te] 27} 7ok Aato] 2
S 2 2 1), e AiEoR 1.4 AR Setks AL o 4 otk SRE BAME AR 42T
20/15-28/23°C2] SOt 21 H91ofA] 78.9 -80.7% F0] S0 H, 32°C Aol 77.0% 2 7P HE 2o s
RSISIEE, T4, Ao} Rl 29 28/23°C AT 78,198 71 5 e, 23, 2, @S 1) 2
Sttt

Thito] Aol TRt i -E Fetoto] weket A, Thate] 2R A w7l B 2 F 0 AR 28/23°C Aol A
=A U oL, o9 thE A Blel 9] Zi9-=32/27°C Aol A 718 =8 d 21 0 = et fH, A7 7 2
Fe | 710 2 wohr]= 2| AAIE T AES 0] 24/19 -32/27°C HY oA =7 e, AAdid o2 4.2 A2 79
©120/15°CE A|€Igt 2] Foltt 2.5 Ujof| A Thite] Ajul7} 7Fsd 21 0 & e,

oL o

BN rlo

®

ok

22 F20j| 25t o7

FORt I 2jo] 9] e W2 THe] A A2 Tkt Aol & LIt Fig. 2). AE2] A2 AHIALR slofg
Q1 B717t 7ol ohs 84o|RR FEo] 1EE|ojolgtth(Lee and Nam, 2023). A&E9] A4S H71 of,
Hunter Lab, CIELAB, RGB 5 T}t vj |27 AR =1, 0] 5 CIELABE 19760 fHE0i7l Ay zto = ' e Y
(lightness) & WEFH I "= A 54, b= ST g A 0] M-S FERA™(Kim et al., 2022a), PHA Theet Aol 4] 4]
59] QA ZAS Wrsh=t] -85tk Belal et al., 2022; Win et al., 2022; Habibi et al., 2023; Park et al., 2023; Wang
et al., 2023). CIELAB 457t 2p3ollA] g Uehi= L2 32/27°C A olA] 58.200 2 71 =2 A0 & vepidet
(Fig. 2A). 121} 32/27°C A 2)ollx] Ao At o 2 AAHsH et At G54 A7 P WSd A o=

80F ** b 0 *XK
A B c
=251 B 40 a
60 - _a_
b b @ ¢ ¢
e -5 3 -
b Cc
d

Ol

Fr

404 4 '™ -75}
20 B

125 B

*H¥
20/15 24/19 28/23 32/27 20/15  24/19  28/23 32/27 20/15 24/19 28/23 32/27
Day and night temperatures (°C) Day and night temperatures (°C) Day and night temperatures (°C)

Fig. 2. Leaf color reading values of CIELAB (", &", and &") of S. miltiorrhizaas affected by different day and night temperatures
for three months. Vertical bars indicate the standard error and asterisks (** and ***) indicate significance at p<0.01 or
0.001, respectively. Different lowercase letters indicate significant differences at p < 0.05 based on Duncan's multiple
range test (DMRT) (n=3).
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RS w AEA 2717 Aol me AlaE0) 277 AR AL F U ©9] A tiH] GE4-0] fteo] Wolzlr| whEdl Aos
o}, A =S Ve A 1] 0 = 20/15°C Aol —4.742 7P = el O™, 28/23°C A=) H
A= - 8.86.0% 71 A Lreh thE 2 2f7o] Hlof At 2| o = FAljo] -2 5Mof| 7p7ke 71 © & F7HE| QT Fig. 2B).
SHH, ST A S Rl E A E 7T R b= 32/27°C A= TollA 37.752 7 A YEREETI(Fig. 20), 01213 A3
L] Al ARSIt A AtollA BEIE=HDelosperma cooperi)(Lee et al., 2022¢)°|Lt BII<&(Orostachys
Jjaponicay B0 Y4 b7 gho] S7H A 02 et o Zo] 4TS Uehfo] 2 A7o] Axtet et 7
& UER=T(Lee et al., 2022b), 0= A1=9] U Y2 FAof et 217] g Q1] gE4 o= 2tol & U7 whi
ol Ao 2wy,

Thiko] #a] MAFoll A Wiz 172 20/15, 24/19°C A2 TolA] Bt frol0 2 217 44.77, 43.192 YER K Fig. 3A),
WA 229 oAl el o] Hrh okl A o2 Bl o= 32/27°C A2 ollA 18.10°2 7H =7
RO M (Fig. 3B), &=/t Foldes ¢ gho] Wolx|= A0 & veht & A o] Bla) Mg 7H Thiks Aitstazt
She - A 0 = 32/27°C 0] A2 oA Ak Aol e A o= whoheTh white] S8 A o] m| 2=
B a] WA BFA| o] up Ao lsAk(salvianolic acid), 204K rosmarinic acid) 2 7|E} 244 HliEFo] ot 4y

o=

JRE TF Ee o £ 122 3T 4 Qltt. o] o 712 7 AT ] 2] <A E Tt T E] o] Gl A o) At
21329 qito] 9lom, sl mi /= A7 AT} Rl AFTHRIAIE 71 A0 2 dldnt. 9, 7= 20/15°C A2 7o
A1 23.89= 7P A Ueh, A A 0 2 A2 57t Hopda-s Bie| o] o] et o @A 4ol Aot Ao s Bl
th(Fig. 3C).

Tkl At Ba o] o] E ol ks nlxl ot 2k 2toli= theket Avg e QITH Table 3). 919] --oll=
Royal Horticultural Society(RHS) %t0] 146D, 148C &2 B 2|17} SA7 AAF Zke 71x)= 71 0 2 7lE]9lch. 12}
S, A1 24 (visual score) Ol A= 24/19°C Z2]FollA] 7.4 0 2 71 =7 3 71E] 0] 24/19°Co| A Thake] ZAREL 24 A
SEbAA 0 2 @ A5k SHHE, Ba] o] RHS 3R 20/15, 24/19°C A2l 771 199B, 199CE B7}s] o] ghe ZA A1 20]
e me A 08 H7FE L0 28/23°C ] HollAl= o] Bt g o 22 Z41]1 172B, 174BE H7F=|3Ih 32/27°C
Aol A= vl B2 2 AlE<1 166B, 174A =R H7F=|o] 717 -2 QFA A o] Ble|l /S Uefli= A0 2 BA = o
B2 o] Aol A= 32/27°C A2l A 8,97 0 & 71 =gk o™ Al L7t ol g A A 0 = A4 vl
oo EolA= AR Holth. A A At o] white] ¥al=32/27°C HEjolli] 7 =2 AZFEa-E do] AA| Al

oA 220 A 2ol ARt el Aot 7 e Ao o 5HT.

Ol

*X* *X¥ *X¥
A B C .
50 |- 4 20 a B 25 J
g a L = b b
N b 1 —t
40 b 8 20+ c B
c 15F .
+y 30F 1 o o 15F J
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Fig. 3. Root color reading values of CIELAB (L, &*, and &") of S, miltiorhizaas affected by different day and night temperatures
for three months. Vertical bars indicate the standard error and asterisks (***) indicate significance at »<0.001. Different
lowercase letters indicate significant differences at < 0.05 based on DMRT (n= 3).
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Table 3. Changes in the external quality of leaf and root of S, miftiorrhiza grown under different day and night temperatures
for three months

Leaf external quality Root external quality

Tempejratures ,  Converted color”  Visual score Converted color Visual score
(dayhnight) RHS values (color chip) (0-10) RHS values (color chip) (0-10)
20/15°C 146D, 148C ] 6.8 ab™ 199B, 199C [ | 64c
24/19°C 146D, 148C ] 74a 199B, 199C I 72b
28/23°C 146D, 148C ] 7.0 ab 172B, 174B [ 8.1ab
32/27°C 146D, 148C ] 64b 166B, 174A [ 89a
Significance™ ok otk

“Royal Horticultural Society (RHS) color charts values referenced from the ASA (2023).
Y Colors converted using CIELAB L', a", and b values.

*Means separation within columns by DMRT at p <0.05 (n=12).

“#% and ***; significant at p < 0.01 or 0.001, respectively.
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