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Comparison of Photosynthetic Responses in Heracleum moellendorffii and

Aruncus dioicus var. Kamtschaticus in Relation to
Atmosphere-Leaf Vapor Pressure Deficit
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Abstract

This study was conducted to investigate the effect of atmosphere-leaf vapor pressure
deficit (VPD) in Heracleum moellendorttii and Aruncus dioicus var. kamtschaticus. The
VPD was rapidly increased with increasing temperature and decreasing relative
humidity. Taken as a whole, the stomatal transpiration reaction was slightly late with
increasing of VPD. Maximum photosynthetic rate at high-VPD condition was 6.49 umol
CO;m™%s™ in Heracleum moellendortfii Hance, which was a little lower than 5.57 umol
COym™s™' in Aruncus dioicus var. kamtschaticus, respectively. After 2 p.m, stomatal
transpiration of Heracleum moellendorffii at the high VPD condition was rapidly
decreased. The results indicated that physiological activities in Heracleum moellendortfir
are more limited from high VPD conditions.
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Fig. 1 Comparisons of temperature, relative humidity(RH) and vapor pressure
deficit (VPD) of VPD conditions. Low VPD and High VPD conditions
were acquired on 22 April 2011 and 03 May 2011, respectively.
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Fig. 2 Relationships between relative humidity(%) and vapor pressure
deficit(VPD), leaf temperature(’C) and vapor pressure deficit(VPD). Low
VPD and High VPD conditions were acquired on 22 April 2011 and
03 Mav 2011, respectively.
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Table 1. Changes in vapor pressure deficit(VPD), Leaf water potential( WP) and water saturation

deficits(WSD) of two wild vegetables.

VPD WP
Species Condition ] - VP (-MPa) WSD
Time Air Leaf _ V'I?,aa'ir
Pre- T= 9.4°C T= 12.8°C
dawn RH= 85.1% RH= 100% 0.47 0.21+0.01"a™ 15.9+0.2a
Low VP= 1.00kPa VP= 1.47kPa
VPD Mid- T= 9.0°C T= 13.0°C
Aruncusdioicus day RH= 93.8% RH= 100% 042 0.24+£0.01b 14.84+0.3a
var VP= 1.08kPa VP= 1.49kPa
kamtschaticus Pre- =106 T=18.7¢C
. dawn RH= 83.0% RH= 100% 1.1 0.21£0.01b 15.51+0.2a
High VP= 1.06kPa VP= 2.16kPa
VPD Mid- T= 25.2°C T= 27.7°C
day RH= 32.4% RH= 100% 2.68 0.59+£0.01c 13.5£0.5b
VP= 1.04kPa VP= 3.71kPa
bre. | T= 94T T= 13.8°C
dawn RH= 85.1% RH= 100% 0.57 0.21£0.01a 5.8104a
Low VP= 1.00kPa VP= 1.57kPa
VPD Mid- T= 9.0°C T= 13.8°C
RH= 93.8% RH= 100% 0.50 0.29+0.01b 3.9+0.4a
Heracleum 43y | yp= 108kPa | VP= 1.57kPa
moellendortfii pre- | 17 10.6C T=19.1°C
. dawn RH= 83.0% RH= 100% 1.15 0.22+0.02b 3.840.5a
High VP= 1.06kPa VP= 2.21kPa
VPD Mid- T= 25.2°C T= 28.3°C
day RH= 32.4% RH= 100% 2.81 0.74+0.02c 33.3£0.8b
VP= 1.04kPa VP= 3.84kPa

" meantS.D. n=3

* Means with different letters are significantly different at P<0.05, which are testified with one ANOVA test and

Duncan's multiple range test
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