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The Effect of Low Temperature Stress on the Growth of ‘Yul7S’ and
a Preliminary Study of Cold-resistance Mechanisms

PAN Xiao-xue', ZHANG Xian-wei’, LI Jing-yong’, LEI Kai-rong'
( 'Biotechnology Research Center, Chongqing Academy of Agricultural Sciences/Chongqing Key Laboratory of Adversity
Agriculture, Chongqing 401329 ; *Chongqing Ratooning Rice Research Center, Chongging
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Abstract: “Late spring coldness” negatively affects rice seedling establishment and leads to rice growth
retardation, albinism and rotten in Chongqing and southwest China, which severely restricts the production
of high-quality rice and the application of optimal cultivation technologies. To investigate the cold tolerance
of the chilling-tolerant indica cultivar Yul7S and chilling-sensitive indica cultivar Y58S seedlings, different
parameters including the contents of soluble sugar, trehalose, proline, MDA and H,0,, the activities of
antioxidant enzyme ( SOD, POD and CAT ) , and the relative expression of stress relative genes were deployed.
If compared with Y58S with the dead seedlings rate of up to 96.7%, Yul7S represented 7.5% of the dead seedlings
rate, suggesting a stronger cold tolerance at the seedling stage upon the low temperature stress. The contents of
both H,0, and MDA increased in both cultivars under the low temperature stress, whereas both values of Yul7S
were lower than these of Y58S. In Yul7S, the CAT, SOD and APX activity, soluble sugar and trehalose content,
as well as the transcripts of genes OsCATB, OsSOD, OsAPx8, OsTPS1, OsTPPI, OsMKK6, OsMAPK3 and
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OsICE1 have been observed to be significantly increased. No significant differences on the proline content and on

the expression of OsP5CS that controls the proline biosynthesis in both cultivars were observed. It is possible that

the H,0O, signal molecule and trehalose of Yul7S may respond to the low temperature stress at the seedling stage,

thus resulting in an enhancement on cold resistance.

Key words: rice; low temperature stress; seedling; cold-resistance mechanisms
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Table 1 Gene-specific primers used for qRT-PCR analysis
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k5 AF184729) S IN 2, ok e & i ) & TB
GreenTM Premix Ex TaqTM II ( TaKaRa 2\ 7] ) HI3EAF
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A
Gene TE 1] Foward J% [i] Reverse
OsSOD ( XM_015784641 ) GAAGCACCACGCCACCTAC CTCCGCCGTTGAACTTGAT

OsCATB ( AK069446 )

OsAPx8 ( AB114856 )

OsTPSI( AK072132)

OsTPPI( AK103391)

OsP5CS( AK102633)

OsMKKG6 ( AK059461 )

OsMAPK3 ( AJ486975 )

GCACAGTTTGACAGGGAGCG

CTCAAGACCACCTACTGCCAC

GGGGCAAGGATGAACTGG

TGTCTCCCGTGATGAGAGCTG

CGGGAGCAACTCACTGAAACT

TCAAGCAACACAGAACGCAC

TGCTCAACTCCACCGACTACT

GGTCTGAACACCAGGAGCACG

TCAATTCGGCGTCAAATCTC

CCCTGCGATGTTCTTCCAAT

AAACACCTTATTGCGGGACCTT

AGTGCCAACAGTCCTGCTAAAC

GATGAAGATACAGTAGACCCTCC

GCGTCCTCGTTCCGTATG

GCCATTGAAGCAACTGATTACA

TTCCATGCTGCTCTACCACAG

OsICEI ( AK109915 ) GAGGACGACGACGACAAGAA
OsRubl ( AF184279 ) AGGGTTCACAAGTCTGCCTATT
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AT i A, HB AR 17S 76 3 U 0T 8 1
W E Th BT R 0 5.2% . 7.9% F1 9.4% , V- Y 3E
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I 17S F1Y58S A2 3 M-I 4 COLRBREFRA TUEAT 48 h MARIRAL TR, SRS BAACFIA RS T IE % S FAK 13,
A: IEHEAK 3 40T B: 4 CAALHE 48 h JETEIEH &0 FIE K 1 JH 14

Yul7s and Y58S seedlings were grown to three-leaf stage under regular growth conditions and then moved to 4 °C. ( cold conditions ) .

After 48 hours in cold conditions, plants were moved back to regular growth conditions and allowed to recover for one week.

A': Plants just before cold exposure, B: Cold treated plants after recovery for one week

B 1 iy 17S 71 YS8S Ky e HAm 4 1 R
Fig.1 Phenotype of Yul7S and Y58S upon chilling stress treatment
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Fig.2 Contents of proline, soluble sugar and trehalose in the leaves of Yul7S and Y58S under cold stress treatments
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Fig.3 Contents of MDA and H,0, in the leaves of Yul7S and Y58S under cold stress treatments
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Fig.4 Activities of CAT, SOD and APX in the leaves of Yul7S and Y58S under cold stress treatments
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Fig.6 Expression of OsCATB, OsSOD and OsAPx8 in the leaves of Yul7S and Y58S under cold stress treatments
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Fig.7 Expression of OsMKK6, OsMAPK3 and OsICE] in the leaves of Yul7S and Y58S under cold stress treatments
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