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Fig.1 Changes of soil relative water content (SRWC)
in rooting zone under progressive drought conditions
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Notes: In the figure, the red circle is the base of the petiole, the red
dotted line is the baseline, and the red solid line is the line from the tip
to the base of the petiole. The number marked in the upper left corner
of the figure is the measured leaf droop angle
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Fig. 2 Schematic diagram of leaf droop angle
measurement
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Fig. 6 Stress-levels scheme and irrigation schedule of Q. liaotungensis seedling cultivation
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Effects and Sensitivity of Progressive Drought on Photosynthetic
Characteristics of Quercus liaotungensis Seedlings

WANG Li-min', ZHOU Shuai*®

(1. Shanxi Forestry Vocational Technical College, Taiyuan 030012, Shanxi China; 2. Shanxi Academy of Forestry and
Grassland Sciences, Taiyuan 030012, Shanxi China; 3. Shanxi Agricultural University, Taigu 030800, Shanxi China)

Abstract: [Objective] To investigate the response of photosynthetic system of leaves in Quercus liaotun-
gensis seedlings under progressive drought and select drought sensitive indicators. [Method] Based on
the progressive drought stress method in pots, we performed variance analysis (ANOVA) and LOESS non-
linear fit on leaf droop angle, chlorophyll fluorescence, and photosynthesis of 2-year-old Q. liaotungensis
seedlings. [Result] The results indicated that progressive drought had the most significant effect on photo-
synthetic gas exchange, followed by leaf droop angle and electron transfer and energy dissipation of PSII.
According to the influence of soil relative water content (SRWC) to photosynthetic characteristics, the
drought response of the photosynthetic system of Q. liaotungensis seedling could be classified into four
stages: Stage | (no stress, 26% > SRWC > 20%), photosynthetic gas exchange parameters did not drop;
Stage Il (moderate stress, 20% > SRWC > 14%), the effect of stomatal restriction was evident and the leaf
droop angle was lowered to -14.0 + 1.7°; Stage Il (high stress, 14% > SRWC > 8%), the water use effi-
ciency (WUE) of leaf and the gas exchange parameters decreased significantly, and the leaf droop angle
was lowered to -43.2 + 10.3°, which indicated that SRWC lowered to 14% was the irrigation water
threshold values for Q. liaotungensis seedling; Stage IV (extreme stress, SRWC < 8%), the electron trans-
port and energy dissipation of PSIl changed significantly, the photosynthetic apparatus were severely dam-
aged, the leaf droop angle was lowered to -68.5 + 6.7° indicated that SRWC lowered to 8% was the lethal
threshold for leaf of Q. liaotungensis seedling. Based on the stage differences in the leaf droop angle re-
sponses to soil drought, it could be used as the warning index of the irrigation water threshold value of Q.
liaotungensis seedlings. The number of reaction centers per unit area in PSIl (RCo/CS), the absorption flux
per reaction center in PSIl (ABS/RC), the flux of energy dissipated in processes other than trapping per
active in PSII (DIo/RC), and the leaf performance index (Plags) could be used as warning indexes of the
lethal threshold for leaf. [Conclusion] In this study, the stage differences of the photosynthetic system of Q.
liaotungensis seedling‘s leaf response to soil drought were observed, therefore determining the irrigation
water threshold values and sensitivity indicators reflecting soil drought, which provides a theoretical basis
for developing an efficient irrigation strategy for Q. liaotungensis seedlings.

Keywords: drought; Q. liaotungensis; soil relative water content; photosynthesis; chlorophyll a
fluorescence; Leaf droop angle
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