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Responses of Leaf Photosynthetic Characteristics of Kandelia obovata
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Abstract: [ Objective | To investigate the effects of chilling on leaf photosynthesis and chlorophyll fluorescence pa-
rameters in mangrove Kandelia obovata seedlings, and the defense mechanism of K. obovata seedlings against chill-
ing, so as to provide references for the breeding and introduction of the cold-resistant mangrove species. | Method ]
Under low-temperature stress at 5°C and 12°C, the changes of leaf photosynthetic parameters and chlorophyll fluo-
rescence parameters of K. obovata seedlings were measured using portable photosynthesis analyzer ( Li-6400XT)
and portable pulse modulated chlorophyll fluorescence instrument ( PAM-2500 ), respectively. Data processing,
mapping and statistical analysis were carried out using the software EXCEL and SPSS13.0. [Result] (1) The leaf
photosynthetic rate (Pn) , intercellular CO, concentration ( Ci) , stomatal conductance (Gs) and water use efficien-
cy (WUE) of K. obovata seedlings were significantly affected by low temperature stress (P <0.05). (2) At low

temperature, the values of Pn, Gs and Ci decreased significantly, and the values of Pn and Gs showed a decreasing
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trend during 5 days of low temperature while the Ci showed a rising trend. Under the low-temperature stress at 5°C,
the value of WUE was higher than CK at the first day, and then decreased to lower than CK. At 12°C, WUE was a
little higher than CK during all the 5 days. (3) At 5°C, the variable fluorescence ( Fv) and the maximum light en-
ergy conversion rate ( Fv/Fm) were lower than CK,and showed a downward trend with the time duration of low tem-
perature, and decreased significantly at low temperature at the fifth day (P <0.05). At 12°C, the changes of Fv
and Fv/Fm values were not significant. [ Conclusion ] K. obovata seedling can survive under low-temperature
stress at 12°C, and the growth and biomass of K. obovata seedlings will decrease. At the low temperature of 5°C ,
the survival threshold of K. obovata seedlings is 2 days (48 h). Under low-temperature stress which does not dam-
age the potential activities of leaf Photosystem II (PSII) in K. obovata seedlings, the declining of Pn is mainly be-
cause of the restricted stomatal efficiency ( WUE). During the process of photosynthesis, K. obovata seedlings will
lower the declining of photosynthetic rate through increasing the leaf water use to improve its cold-resistance ability.

Keywords: Kandelia obovata seedlings; low-temperature stress; photosynthetic characteristics; fluorescent charac-
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Table 1 Morphological indicators and biomass of Kandelia obovata seedlings in low temperature stress

U Treatments BRUEFEE 120 dRfARE HEE K CEHEC EEK BHRBERR
=85S i [&] Surving rate Surving rate Leaf areas  Leaf perimeter  Leaf numbers Height Whole plant
Temperature/°C Time/d after stress/% after 120 days/% /cm? /em /piece /em fresh weight/g
5 1 100 100 11.86a 13.52ab 4a 12.6e 21.45
2 100 100 12.06a 14.35ab 4a 10.75d 19.76
3 100 0 — — — — —
4 100 0 — — — — —
5 100 0 — — — — —
12 1 100 100 15.48b 14.35ab 4c 12.93d 22.19
2 100 100 9.09a 11.95a 2a 11.33a 19.91
3 100 100 10. 54ab 12.92ab 5d 11.35a 20.57
4 100 100 14.88b 14.70bc 2a 11.93b 20.70
5 100 100 13.35ab 15.03bc 3b 12.47¢ 21.59
CK 100 100 16.73 16.91 9 20.55 26.04

T R AP R FUA R NG TR RN AR A B A 25 5 B (P <0.05) o

Note : Different letters above show significant difference among treatments( P <0.05).
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Changes in photosynthetic parameters of Kandelia obovata seedlings under different temperature stresses
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Fig.2 Changes in fluorescence parameters of Kandelia obovata seedlings under different temperature stresses
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