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Floral heat source and temperature regulation
function in Meconopsis integrifolia

ZHONG Tao, DUAN Xuyu, JIANG Yingying, LIU Guangli-

( College of Landscape Architecture, Sichuan Agriculture University, Chengdu 611130, China )

Abstract. In order to explore the floral heat source and temperature regulation function of Meconopsis integrifolia in the
late July of 2017 and 2018, we conducted two treatments, the shaded treatment and the petal removal treatment in the
Balang Mountain population. A infrared temperature imager was used to monitor the daily dynamics of within-flowrer air
temperature and the temperature of different floral organs of M. integrifolia the ambient temperature wras monitored by an
environmental thermometer. The results wrere as follows: (1) Solar radiation significantly increased the writhin-flowrer air

temperature and the flower temperature of M. integrifolia and the heat of M. integrifolia flowers resulted mainly from so-
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la,r radiation. The within-flower air temperature showed significantly lower difference between (lay and night than the am-

bient temperature, so M. integrifolia has a kind of floral temperature regulation function. (2) When the ambient temper-

ature was high during the daytime, the solar radiation significantly increased the within-flower air temperature of M. inte-

grifolia , and the petals reduced the within-flower air temperature When the nighttime ambient temperature was low, the

petals closure increased the within-flower air temperature, and the closed motion of the petals effectively reduce the with-

in-flower air temperature difference between the day and night and produced a certain thermal insulation effect. (3) In

the sun, the temperature difference of the floral organs was significant, the pistil and stamen temperatures were signifi-

cantly higher than the petal temperature, and the temperature of the floral organs decreased from the center point of the

pistil stigma to the outside. M. integrifolia could effectively regulate the temperature of various floral organs. M. integrifo-

lia has a thermal regulation function, mainly through the petal closure to reduce the within-flower air temperature differ-

ence between the day and night and regulating temperatures of various floral organs in the sun. However, the temperature

regulation mechanism is still unclear, and the adaptative significance needs further study.

Key words: Meconopsis integrifolia, heat source, thermal regulation function, within-flower air temperature, floral or-

gans temperature
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The daytime period is from 7 00 to 19 00, the petals are unfolded the rest of the time is night, and the petals are roughly closed.
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Daily dynamics of within-flower air temperature of Meconopsis integrifolia in

different treatments and environmental temperatures (x+ s-)

Fig. 1
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Table 1
temperature of Meconopsis integrifolia in different
treatments and ambient temperatures

Correlation coefficient between within-flower air

. . SNl
FESH ZA SRYFHE
AIEAEE LBHQ_‘EE EAAH Removing
i Shading Control
Different treatments petals
treatment group
treatment
R IRAME SR M 0.920 ** 0.973 ** 0.980 **
Pearson correlation
coefficient
BEECLE) 0.000 0.000 0.000

Significance ( bilateral)

. RFORAEO.0LYGI GBS E n=24
Note ** indicates the correlation is significant at the 0.01 level
(bilateral) n=24.
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Table? 2 Within-flower air temperature of Meconopsis integrifolia in different

treatments and ambient temperatures Unit. 7%

R [B] s HEBAAEE SHRES A FR
Time Environment Shading treatment Control group Removing petal treatment
O 00 3.16+0.03a 0.20+0.02b -0.04+0.01c -0.91+0.02d
1 00 2.30+0.60a 1.13+0.12b 0.46+0.02c -0.88+0.07d
200 1.70+0.80a 0.79+0.07b 0.12+0.02c -1.08+0.06d
300 1.15+0.10a 0.94+0.09b -0.10+0.01c -0.96+0.09d
4 00 0.40+0.03a -2.28+0.02b -2.89+0.22c -3.95+0.53d
500 -1.20+0.05a -1.04+0.15a -2.30+0.10b -3.38+0.11c
6 00 0.74+0.06a -0.69+0.06b -0.07+0.02c -3.06+0.28d
7 00 1.34+0.10a 0.22+0.03b 0.70+0.07c -1.60+0.09d
8 00 22.82+0.21a 5.28+0.45b 8.87+0.76¢C 8.99+0.08c
9 00 25.42+1.10a 5.59+0.50b 8.75+0.70c 10.25+1.00c
10 00 24.63x1.17a 5.48+0.43b 9.29+0.85¢c 11.64+1.10d
11 00 24.35+0.82a 5.67+0.51b 9.64+0.76¢C 11.43+0.98d
12 00 18.38+1.09a 5.72+0.20b 7.52+0.30c 9.11+0.42d
13 00 19.43+1.00a 6.57+0.21b 9.33+0.28c 10.50+0.49d
14 00 17.10+0.78a 5.48+0.30b 6.22+0.19bc 6.80+0.40c
15 00 15.54+0.71a 6.18+0.49b 6.52+0.42b 7.07+0.52b
16 00 14.57+0.70a 5.00+0.28b 5.44+0.20b 4.97+0.38b
17 00 11.12+0.33a 3.25+0.10bc 3.58+0.20b 3.06+0.05c¢c
18 00 8.77+0.30a 2.85+0.10b 3.19+0.21b 2.47+0.10c
19 00 8.48+0.22a 2.43+0.12b 2.90+0.14c 2.52+0.09b
20 00 6.69+0.05a 0.95+0.03b 1.24+0.20c 0.68+0.03d
21 00 5.80+0.31a 2.26+0.20b 2.96+0.15c 2.02+0.18c
22 00 4.95+0.12a 2.31+0.08b 2.49+0.09c 1.78+0.08d
23 00 3.93+0.13a 1.85+0.09b 1.81+0.10b 1.34+0.11c

A EIRABEEITEN R SR EAM SR EEBER FLSDVE - AEFEFREREZE P<0.05 o
NoLe LSD meLhod is used Lo compare Lhe wiLhin-flower air LemperaLure in differenL LreaLmenLs and ambienL LemperaLures. Different leLLers in-

dicate significant differences P<0.05 .
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2010) Gt Eb o A SRR SRR A= S F FE (K

£72F 2008 Koski & Ashman, 2015) - AKiH7¢%
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a2 71/H5 7 OOZE]17 OO HYH A [E]
EACNREHAN S THEORE - X SARHITLE R
RFEE—E AIREEH TIIE J77ERE « ARt
K, G R BEICNA R ROR = &
BT HEBRERE WS SRAEHCEA
S TIDORE



1320 )T PEAES)

EUVOL@

SR 10MPO 9

TCEREEFFEFloral organ or environment

FEFRFTER % (P<0.05)0 [
Different letters indicate significant differences ( P <0.05). The
same below.
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Fig. 2 Temperature difference of the same floral organ of
Meconopsis integrifolia in different treatments
at the highest ambient temperature
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Fig. 3 Temperature difference of various floral organs of
Meconopsis integrifolia in different treatments at
the highest ambient temperature
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A-C. Thermal image of Meconopsis integrifolia in naLural conLrol, shading LreaLmenL and removing peLals LreaLmenL aL Lhe highesL ambienL Lem-

peraLure D-F. Corresponding visible lighL phoLo.

P < 2 Z SR AGE ARG R R Y B] iR A

Fig. 4 Thermal images and corresponding visible light photos of Meconopsis integrifolia
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