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Abstract. We analyzed the impact of two days of high-temperature treatment on the leaf
photosystem properties of potted seedlings of two mangrove species, i.e., cold-tolerant
Kandelia obovata Sheue, H. Y. Liu & J. Yong and heat-tolerant Bruguiera gymnorrhiza (L.)
Savigny, from two geographical populations in Guangxi, China (lower latitude) and Okinawa,

Wieks A 1. 2020-12-22, &[5 A . 2021-02-13,
HEWH . ERARRH4(31670406) ; /\H4E# AT H (33600992001)
This work was supported by grants from the National Natural Science Foundation of China (31670406) and Bagui Scholar Talent
Project (33600992001) .,
YEF R . i/ hHE(1996-) , 2o, WI-LWFFRLE, BFSTT5 1) i) A BAE 25 (E-mail ; 1834151176@qq. com)
« i@ IHAEE (Author for correspondence. E-mail; kunfangcao@gxu. edu.cn) ,



554

SK/NHEAE . P ZL R AR ) AN [+ Aol 0 4y v XA 00 v T PR TR B D' A B 7 22 55

425

Japan (higher latitude). The xanthophyll cycle components and chlorophyll-a and -b contents
were measured. The leaf photosystem I (PS I ) and photosystem I (PS I ) activities were
measured using a Dual-PAM-100 system. Results showed that high temperature significantly
reduced the maximum photochemical efficiency ( F,/F,) of PS1 in both species. The F /F,
values showed less decrease in the lower latitude populations than in the higher latitude
populations, and less decrease in B. gymnorrhiza than in K. obovata seedlings. The P700
oxidation-reduction state ( P, ) showed less decrease in the lower than higher latitude
populations. The leaf non-photochemical quenching ( NPQ) showed a greater increase in the
lower latitude populations than in the higher latitude populations. The xanthophyll pool size
(V +A +7) and de-epoxidation ratio (A +Z)/(V + A +Z) increased following heat treatment.
A greater increase was observed in the lower latitude populations than in the higher latitude
populations. In addition, the (A +Z)/(V + A + Z) ratio was negatively correlated with F,/F,.,
but positively correlated with NPQ. Compared with other hardy habitats, such as savannas and
Mediterranean woodlands, mangroves had the largest xanthophyll pool size. On the second
day of recovery, F,/F. was still at 0.69 in the high-latitude K. obovata seedlings, indicating
irreversible photoinhibition of PSII , while all seedlings maintained a higher de-epoxidation ratio
and NPQ for photosystem protection. In conclusion, the lower latitude populations showed
higher adaptability to heat stress, which was partly due to strong photoprotection through the
xanthophyll cycle, and there was a tradeoff between cold- and heat-tolerance between species
and populations. This study revealed a novel heat tolerance mechanism in mangrove species,
which has implications for their physiological responses to future changing climate.

Key words. Mangrove; Photosystems; High temperature stress; Xanthophyll cycle; Prove-
nance
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Table 1 Geographic locations and climatic characteristics of four mangrove provenances
Wi IR A7 ZH SRR (C) BRI (C)
X Geographic Latitude and Annual average Average temperature
Species : . )
location longitude temperature in the hottest season
AW Bruguiera gymnorrhiza Y 21°29'52.5"N,109°45'40.0"E 23.2 28.6
H 2= g 26°39'19.3"N,128°00'39.0"E 21.9 27.3
FKii Kandelia obovata RETY 21°25'12.4"N,109°12'44.9"E 22.9 28.7
H 7w 26°27'27.7"N,127°56'22.8"E 22.3 27.7
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