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Growth and Chlorophyll Fluorescence Kinetics Parameters of

Alchornea trewioides under Drought and Re-watering in Karst Areas
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Abstract: In order to explore the physiological adaptation mechanism of Alchornea trewioides to the arid
environment of Karst area, we measured and analyzed the growth, photosynthetic pigments and fluores-
cence parameters of one-year-old cutting seedlings of A. trewioides under light drought stress (14 d),

moderate drought stress (28 d), severe drought stress (42 d) and re-watering conditions. The results
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showed that, (1) with the prolongation of drought stress time, the relative water content in leaves de-
creased significantly, and the plant height and basal diameter increased slowly. After re-watering, the rel-
ative water content in leaves increased significantly, while the plant height and basal diameter did not
change significantly. (2) With the extension of drought stress time, the contents of chlorophyll a (Chla) ,
chlorophyll b (Chlb), chlorophyll [Chl (a-+b)] and Chla/b ratio in the leaves of cutting seedlings in-
creased first and then decreased, and were significantly higher than those in the control (CK) after differ-
ent degrees of drought stress and rewatering. After rewatering under mild and moderate drought stress,
the contents Chla, Chlb, Chl (a+b) and Chla/b ratio in the leaves of cutting seedlings were higher than
those of the control, and they could be restored to the control level after rewatering under severe drought
stress. (3) With the aggravation of drought stress, the fluorescence parameter F, of cutting seedlings in-
creased significantly, F,, F,/F, and F,/F, decreased gradually, the parameters A,./R., T, /R. and
E /R, representing the activity of unit reaction center increased significantly, the parameters ¥,,, ¥, and
V., representing the electron transport activity of receptor side decreased, and the parameter D,,/R. repre-
senting heat dissipation increased sharply. Rewatering after different drought stress treatments, F,, A,/
R..T,/R., E,/R., D,/R., ¥, were lower than those under drought stress, F,, F,/F,, F,/F..
V,.s ¥, and ¥y, were moderately restored, F,, could return to CK level, while ¥, and ¥, did not return
to CK level. It can be seen that the growth of A. trewioides seedlings was less affected by mild and mod-
erate drought stress, but more affected by severe drought stress. The contents and ratio of photosynthetic
pigments in leaves increased significantly after drought stress. The PSI[ reaction center was inactivated,
the electron transfer was blocked, and the heat dissipation increased under severe drought stress. Howev-
er, they could still be restored to a certain extent when the water environment conditions were improved.
Therefore, the A. trewioides has strong drought resistance and high post-drought recovery ability, and
can be used as a pioneer species in the process of vegetation restoration in Karst areas.
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Fig. 4 The chlorophyll contents of A. trewioides under drought and re-watering treatments
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