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Effects of flooding depth on gas exchange, chlorophyll fluorescence and growth of
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Abstract: The effects of flooding depth on gas exchange, chlorophyll fluorescence and growth of Melaleuca alternifolia
seedlings were studied. Seedlings were subjected to two hydrological treatments; shallow flooding and deep flooding with
water level at Sem and 20cm above the soil surface, respectively. Results indicated that the effect of flooding on Melaleuca
alternifolia was elevated with the increase in the flooding depth. After 270 days of flooding, the height and biomass of the
shallow-flooded and deep-flooded seedlings were significantly lower, accounting for 90. 86% , 64. 58% and 74. 52% ,
36.46% of the control, respectively. Chlorophyll content, net photosynthetic rate, stomatal conductance and transpiration
rate of the shallow-flooded seedlings were all slightly lower, accounting for 95.39% , 94.26% , 90.02% and 88.94% of
the control, respectively. However, these parameters in the deep-flooded seedlings were all significantly lower within 180
days of flooding, accounting for 79. 44% ,73. 54% . 61. 79% and 71. 46% of the control, respectively, and then
approached gradually to those of the control. There were no differences in the maximum quantum efficiency of the

photosystem [ ( Fo/Fm) between the shallow-flooded and control seedlings. Fv/Fm of the deep-flooded seedlings was
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slightly lower within 150 days of flooding, and then recovered to the levels of the control. A slight reduction of
photochemical quenching coefficient (gP) and an increase of non-photochemical quenching ( NPQ) in the shallow-flooded
seedlings were observed, accounting for 96. 63% and 105. 66% of the control, respectively. However, a pronounced
decrease of gP and an increase of NPQ in the deep-flooded seedlings were found within 120 days of flooding, accounting for
94.51% and 126.66% of the control, respectively, and then approached gradually to those of the control. Moreover, M.
alternifolia developed aerenchyma and adventitious roots during inundation, with root porosity in the flooded seedlings much

higher than that of the control.

Key Words: Melaleuca alternifolia ; flooding depth; gas exchange; chlorophyll fluorescence
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Fig. 1 Effects of flooding depth on root biomass and root porosity in M. alternifolia seedlings ( mean +SD)
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Fig.2 Effects of flooding depth on height and biomass in M. alternifolia seedlings ( mean +SD)
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Table 1 Comparison of photosynthesis and chlorophyll fluorescence parameters of Melaleuca alternifolia among treatments

2% Parameters X} B 2H Control ¥4 Shallow flooding BHEZH Deep flooding
Chl/(mg-g ' @£ TE) 3.04 £0.27a 2.83+0.22b 2.57 0. 18¢
Py/(pmolCO, +m~2s~1) 8.71 +0.82a 8.21+0.75b 7.52 +0.81c

g,/ (mmolH,0-m~2s71) 174.22 £18.22a 156.84 +16.32b 130.52 £17.68¢
E/(mmolH,0-m2%s"1) 4.25 £0.59% 3.78 £0.43b 3.41 £0.39¢
Fu/Fm 0.835 +0.013a 0. 832 +0.0092a 0.816 +0. 0084b
qP 0.89 +0.075a 0.86 +0.068b 0.83 +0.092¢
NPQ 0.53 +0.051a 0.56 +0.062b 0.60 +0.073¢
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YRR (B 4) o XL R A IR E A EOL G R SALE R M BT E 57 8.71.8.21.7. 52
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Fig.3 Effects of flooding depth on chlorophyll a, chlorophyll b and total chlorophyll content in M. alternifolia seedlings ( mean + SD)
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Fig.4 Effects of flooding depth on net photosynthetic rate (Py), stomatal conductance (g,) and transpiration rate (E) in M.

alternifolia seedlings ( mean +SD)
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Fig.5 Effects of flooding depth on the maximum quantum efficiency of the photosystem Il , Fv/Fm, photochemical quenching, ¢gP and
non-photochemical quenching, NPQ in M. alternifolia seedlings ( mean + SD)
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