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Pressure-volume curves and drought resistance of Catalpa bungei cultivars

CEN Xian-chao'?, PENG Fang-ren', CHEN Long-sheng', YANG Yan'

(1. College of Forest Resources and Environment, Nanjing Forestry University, Nanjing 210037, Jiangsu,

China; 2. Institute of Jiangxi Soil and Water Conservation, Nanchang 330029, Jiangxi, china)

Abstract: The Catalpa bungei resource has greatly diminished owing to self-incompatibility and improper
planting in arid lands. To provide a theoretical foundation for afforestation in arid and semi-arid regions and
to exploit the Catalpa resource, 11 parameters of water characteristics for three Catalpa cultivars(‘Jin Si Qiu’,
‘Zhou Qiu  ’, and ‘Yuan Ji Chang Guo Qiu’) were determined using culm-water characteristic curves.
Seedlings from cuttings of C. bungei were cultured in Hoagland nutrient solution with 120 g-L™ polyethylene
elycol (PEG) 6000 (treatment ) to simulate draught stress and without PEG (treatment ). One day after
treatment application, the stems were measured by Hammel’s Method. Also draught resistance exponent
functions were used for the analysis. Results from maximum osmotic potential at a water saturation point of
V% sufficiency expanded osmotic potential of W', apoplastic water volume (V),), the ratio of apoplastic
water to free water (V/V;), and the relative apoplast water content (Cyy) showed that ‘Jin Si Qiu’ was
most resistant to draught stress. Exponential functions for draught resistance of Catalpa cultivars for treat-
ments and  were in the order: ‘Jin Si Qiu’ *Zhou Qiu’ *Zhou Qiu’ ‘Jin Si Qiu’
“Yuan Ji Chang Guo Qiu’ “Yuan Ji Chang Guo Qiu’ . So, ‘Jin Si Qiu’ was the best cultivar for
planting in drought area. [Ch, 2 tab. 23 ref.]
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Tablel Regression equations of PV-curve for three cultivars of Catalpa bungei
PV R? R?
/W, = 1.412 25733 0.945 /¥, = - 0.056 7x + 0.988 9 0.965
1/¥, = 0.957 0x** 0.952% /¥, = -0.023 1x + 0.627 0 0.894
1/, = 40.450 0x "¢ 0.979 /¥, = - 1.498 3x + 13.541 0 0.724
1/, = 13.636 0x *%"¢ 0.989% /¥, = - 0.615 9x + 6.540 6 0.956*
1/, = 35.119 0x"* 0.998 /¥, =-0.779 7x + 7.708 6 0.921
1/, = 3.524 9y "3 0.973 /¥, = - 0.205 2x + 2.669 0 0.991%*
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2
Table 2 Parameters and drought resistance indexes of three cultivars of Catalpa bungei
v, '/MPa  ¥,'"/MPa V' /MPa Ciy Diyo Vi Vy ViV Crwip Crowp E Iy
1.01 0.40 0.29 0.88 4.75 0.07 0.56 7.61 0.95 0.59 19.38 6.46 3
1.59 0.36 0.19 0.86 5.94 0.13 0.77 6.00 0.94 0.58 23.10 6.72 2
0.07 25.00 2.79 0.96 0.41 0.61 16.20 26.70 0.996  0.89 1.23 5.82 4
0.15 6.62 0.62 0.99 0.32 0.19 1230 65.70 0.997  0.79 4.36 7.96 1
0.13 28.00 35.80 0.84 1.91 2.07 11.10 5.35 0.98 0.89 30.82 5.26 6
0.38 0.80 1.95 0.74 10.2 3.34 9.42 2.82 0.898  0.61 18.03 5.29 5
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