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Table 1 Sequences of primers for qRT-PCR

A Gene EH#5 14 (5>3") Upstream primer 514 (5—>3") Downstream primer
LhCHS CTGAAGCTGGCGCTGGACAAAAAG GGTAGTGATCGGAATGCTGTGAAGA
LhF3H GATTGAGGGTGCCTTTGTTG GCATCCAAAACTGGCTTCTC
LhANS CGTTGGAGTTGATAGATAGGGTGA GCGGACATTTGGGATAGTAGTT
Lilyactin TGCTGACCGTATGAGCAAGG GACGATGGCTGGACCAGATT

2 HR5HH

HERABIREPRBNREFEZSET
Bl A RIBH A AR W, A R AN Y
P a0 (S1—S2) B Wi % A8 Ry #e 46 (S3—S5)
HEBL(S6—S8) (K 1A) s AEH A NI AE (0 38 4k
FLFAMI, S1.S2 B S 6, S3 I LA /D
LM MILE MELLN LT, AL B ER I,
S5—S6 W HIAEHE R P9 ik DX 3 G 8 €6, DA e ]

2.1

T Jbk 16 AN T R 21 €0 BT, S7— S8 Bt A #& AN B F
Bkt g A A a0 (E 1B), AT W, S5—S6 B
LIPS INE RN CN

T RE AN & 7 B BEAE AL RS AL (&1 1C) AMe AE
b LR AR A, iR 1D i, S1—S3 0
WIR AR TRk, S4—S6 If I R 35 R & 5 ik
RGN, ST w A ZORI B4 hn S EEAE I (SK, B 1D) ik

Bl o

180r
150¢
S 120

60

RLEFGHRE RN (mglg)
Cyaindin content
©

@
7

=}

S1 S2 S3 S4 S5 S6 S7 S8 SK
I3 Stage
A B: S1— S8 HIAERTERS (A) FIAME LR F NI (B) BT ARA  C . SKIEEAEIIES B s8R =1 cm. D:S1—SK I #H4Me1E
B BRI R A R i B PO RN TR 0.05 K 22 5 i M, R IRl. AL B: The development of bud morphology (A) and

coloration of outer tepal (B) from S1 to S8; C: The morphology of flower at full blossom SK stage; bar=1 ¢cm;D: The cyanidin content of

the outer tepal (upper part) from S1 to SK, and different lowercase letters in the figure represent significant difference at 0.05 level, the follow-

ing figure 1s as the same.
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Fig.1 The flower bud coloration process and the variation tendency of cyaindin content of Lilium ‘ Sorbonne’
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35°C2d(4d)-25C: Fnbanss 35 CAL L 2 d(4 d)JFHE AN 25 “CHi g%, HE I . W RRIRZAE 25 CHi g% . 35°C 2d(4d)-25°C: After the

treatment of 35 °C for 2 or 4 days, the flower buds were transferred to 25 “C for subsequent development until anthesis. The control was cul-

tured at 25 °C all the time.

B2 BE&ES2-S6HHIERIZI 35 CAIE 2.4 dEREHMIER
Fig.2 The tepal color of lily at full blossom for the flower bud from S2 to S6 with the treatment of 35 C for 2,4 days
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treated at 35 °C for 4 days were transferred to 25 “C until full blossom.
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Fig.3 The cotent of cyanidin(A) and flower diameter(B) of lily at full blossom for the flower bud at different
development stages with the treatment of 35 C for 2,4 days
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B4 SIMHAEEAEARRRELE2.4.6 dERIEHEE
Fig.4 The tepal color of lily at full blossom for S3 flower buds treated with different temperature for 2,4,6 days

A
1607
% | w25Co28Ca30Ca33 T
EX-
22 120} a
i S &
1.8
WS sof
RS
ey
® 40
47
v
0 o
Ita)/d Time
&5

B

30r
m25 €028 Te30 Ca33 T

5
Eg ab, bb
8.8 7
Tl 7
g %

[=}

E g

HsHE)/d Time

SIMHEHELREREAIE? 4 6 dBRIEHAEFHESEAMERB)

Fig. 5 The cotent of cyanidin(A) and flower diameter(B) of lily at full blossom for S3 flower buds

treated with different temperature for 2,4,6 days
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tive expression of LAF3H; D, H: Relative expression of LAANS ;* means the relative gene expression in treatment was more than twice or less

than 1/2 of the control.
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Fig. 6 Relative expression of LhCHS, LhF3H, LhANS gene in the outer tepal for the flower bud at
different development stages treated with 25 C and 35 C for 2,4 days
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Fig. 7 Relative expression of LhCHS, LhF3H, LhANS
in the outer tepal of lily for flower buds S3 treated
with different temperature for 2,4,6 days
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Effects of high temperature on color synthesis of flowers
in oriental hybrid lily ‘Sorbonne’

LU Siqging, DUAN Feng,ZHANG Lixue, NING Guogui, HE Yanhong

College of Horticulture and Foresiry Sciences, Huazhong Agricultural University/
National Key Laboratory for Germplasm Innovation & Utilization of Horticultural Crops/
The Institute of Flowers Research, Huazhong Agricultural University, Wuhan 430070, China

Abstract The oriental hybrid lily * Sorbonne’ was used to precisely study the effects of high tempera-
ture on the flowering quality of lily. The changes in flower diameter, color, and content of cyanidin at dif-
ferent developmental stages of flower buds treated at different temperatures and times during the period of
full bloom were investigated. The changes in the expression level of three key genes involved in the synthe-
sis pathway of cyanidin including LACHS, LhF3H and LhAANS during temperature treatment were identi-
fied as well. The results showed that the S5 and S6 stages were key period for color development of 'Sor-
bonne’ buds. The flower diameter was significantly smaller, the content of cyaindin was significantly re-
duced, and the color of tepal was lighter at the stage of full bloom after the buds were treated at a tempera-
ture higher than 30 °C for 4 days. The results of qRT-PCR analysis showed that high temperature treatment
above 30 °C during the critical period of flower bud coloration significantly downregulated the expression of
anthocyanin synthesis genes such as LACHS, LhF3H, and LhANS, thereby affecting the synthesis of
flower color during the period of full bloom. It will provide a theoretical basis for temperature control in the
production and postharvest process of lily * Sorbonne’.

Keywords lily; flower color; anthocyanin; cyanidin; flowering quality ; gene expression; high tem-
perature stress
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