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ABSTRACT

Background: The leaf temperature (T;gar) is one of the most important physical parameters governing water and carbon flux,
including evapotranspiration, photosynthesis and respiration. Cnidium officinale is one of the important folk medicines for counter-
acting a variety of diseases, and is particularly used as a traditional medicinal crop in the treatment of female genital inflammatory
diseases. In this study, we developed a model to estimate T ..r of Cnidium officinale Makino based on black globe temperature
(Trar)-

Methods and Results: This study was performed from April to July 2018 in field characterized by a valley and alluvial fan topogra-
phy. Databases of Ty gar were curated by infrared thermometry, along with meteorological instruments, including a thermometer, a
pyranometer, and an anemometer. Linear regression analysis and Student’s #-test were performed to evaluate the performance of the
model and significance of the parameters. The correlation coefficient between observed T; gar and calculated Tpgr obtained using an
equation, developed to predict T gar based on Tggr was very high (= 0.9500, p < 0.0001). There was a positive relationship
between Trgr and solar radiation (2 = 0.8556, p <0.0001), but a negative relationship between Tpgr and wind speed (r2 =0.9707,
p < 0.0001). These results imply that heat exchange in leaves seems to be mainly controlled by solar radiation and wind speed. The
correlation coefficient between actual and estimated Tggrwas 0.9710 (p < 0.0001).

Conclusions: The developed model can be used to accurately estimate the Ty .,r of Cridium officinale Makino and has the potential
to become a practical alternative to assessing cold and heat stress.
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AMEEITE (Baek et al., 2003). B3

3t ksl B4 (Lee er dl,
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3kl o] W AskA] exom duwat & selA Z Ajet o] §-ataL LG At o] Qo] HA IrsHA|, F

= Zoz dEA Aot (Kim et al., 2013). 2 n8eE g &8 7E7 okl H7HE9YE (Oh er
HFo Mu)Zr)2 Azsle] skel AZdE 2 da) o] al, 2010; Um er al., 2017).
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7= 3k AEATA AlREY (FE 128° 48367, ¢
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o] ZAA ST Fig. 1. Re!jatllm}shlp between blfag( gl;)Fbe telmper;'i(ture
N - N o = o and leaf temperature o officinale Makino
B2 oS BdA RS flsted 2= 10C oJs), 10C Coefficients of models and correlation between
o|Afo 7 JLESle] 2 7o AE IS FA s variables were calculated by linear regression
s70% 10T olslHE BEARS 568 7, ET-LE 10T analysis which were divided into 10 degrees or
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o 3252 NE MRSt A e, 2 9
3,778 7 BSAES 285 349 Ao=s At 8
40 1
?:jj'-l' I}J _T’__EI' ,E *] y = 0.9430x + 1.000
g 301 = 0.9500
<0.0001
1. SPL0 gl 2l 1= 7
ST} AHF (Cridium officinale Makino) G-<=-3}2] f; B
A Y AR S Balo] 2 A, gL e 3"
- 3 E
EE fo8 ARBAE YERIYEY (p<0.0001). STLE 2 ’:_
10C o3l m&e] 71€7]= 09512, AL 0.1590, 2% N
Al 09274551 10C o) = 71271 0.6404, AT .
57471, AAAG 088472 S7ewel oo Ayl g 5 0 5 1 15 20 2 30 35 40 45
% 6‘]—0:]\:]— (Flg 1) Observed leaf temperature (°C)
Jung 5 (2011)> B3 E57d0] g Aqolx 713 & Fig. 2. Relationship between observed leaf temperature
7h B0 AIA]E Aol Ao A = and calculated leaf temperature of C. officinale
TRk S ELLE}\]?& = Ki:ﬂ—l | Bae “Z%° ° Makino by linear regression equations of Fig. 1.
EAIUAZRE = o] 7|18 YepiRRE T & Coefficients of models and correlation between
= I o] =71z 0= ool oIEEe variables were calculated by linear regression
AL 255 dde] STk, 71871E 2ol 99 v analysis which were divided into 10 degrees or
=) 71e7)7F S5 L HEl "igeitia stk less and 10 degrees or more.
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Fig. 3. Influence of solar radiation on temperature rise
in the black globe. The temperature rise in the
black globe due to solar radiation was calculated
b?/ tracting air temperature from the black

obe temperature.
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VA F3f
., 1991).

p

lEﬁﬂl“*‘ﬂ*‘i =0 SHFE F7I T ddFe B
Hl S<0] 0ol 7R 571 Afolo SERke] VeI

0.0152 YeRll o) F20] 2.6 m/s2l A 718717F 0.031
2 2 v} A= F7FITE (Han and Lee, 2005).

Bl B2 W B4 T8 ANRYS 712710
AR dAlstel 3

Table 1. Influence of wind speed on temperature change in black
globe under different wind conditions.

Wind Average

speed Sample S, Regre§siozr; 2 Pr §
ms) No. (/)" equation [t]
0.00 1,463  0.000 y=0.0270x 0.1690 < 0.0001
0.01-0.20 1,975 0.080 y=0.0199x 0.4293 < 0.0001
0.21-0.50 1,263  0.337 y=0.0210x 0.7601 < 0.0001
0.51-1.00 1,463 0.746 y=0.0182x 0.8505 < 0.0001
1.01-1.50 1,028 1.219 y=0.0167x 0.8726 < 0.0001
1.51-2.00 296 1.700 y=0.0151x 0.8027 < 0.0001
2.01-2.50 81 2228 y=0.0137x 0.8058 < 0.0001
251 < 112 3.120 y=10.0112x 0.6452 < 0.0001

PAverage of wind speed at different wind conditions, ?Independent
variable is the wind speed and dependent variable means the
dlfference between the black globe temperature and air temperature,

YSignificance of the model parameter was calculated by Student’s t-
test.
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Fig. 5. Relationship between observed black globe
temperature and calculated black globe
temperature. The regression equation for
calculation of black globe temperature s
expressed as air temperature + (0.0208 — 0.0032
x wind speed) x solar radiation.
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Fig. 6. Comparing air temperature, leaf temperature
and black globe temperature during frost
occurrence. (A) temperature change from 24
April to 25 April 2018 and (B) from 3 May to 4

May 2018.
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before and after the dpeak time of day. Regression
analysis is conducted on the change in the area
Jcolrre1sponding to the green average value from el 2
uly 1.
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