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Cooling and physiology with Parthenocissus quinquefolia on walls

oriented in cardinal directions
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Abstract: To determine differences in cooling as well as physiological characteristics from Parthenocissus
quinquefolia covering four walls facing north, east, south, and west, a non-contact infrared temperature
thermometer (Optris Minisight ms*), an Li-1600 steady state porometer, and a hand-held 0S-30p chloro-
phyll fluorometer were employed to examine temperatures of a bare wall, a plant-covered wall, a canopy,
and a leaf as well as determine ambient air temperature, transpiration and stomatal resistance, leaf albedo
and transmission, and basic parameters of P. quinquefolia chlorophyll fluorescence: F,, F,, and F,/F,,

and a correlation analysis were also utilized. Results of day temperature deviations showed plant-covered
walls had significantly greater mean cooling values for east (P<<0.05), south (P<<0.05), and west (P<<
0.05) orientations compared to bare walls. There were also significant positive correlations between cooler
wall temperatures and bare wall temperatures (r = 0.879 4, P<<0.000 1), transpiration (r =0.770 3, P
<<0.01), canopy temperature (r = 0.645 8, P<<0.01), leaf transmission (r = 0.504 4, P<<0.05), and F,
(r=04758, P<<0.05). Thus, plants covering east-, south-, and west-facing walls would be beneficial.
Additionally, transpiration, leaf albedo, leaf transmission, F,, and F,/F, could be used as selection in-

dexes. [Ch, 1 fig. 5 tab. 20 ref. ]
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Figure 1  Temperature diurnal variation of bare wall (A) ,wall under canopy(B) and canopy(C) of different orientations
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Table 1  Diurnal variation (7;) of difference between T, and 7}, on different orientations
/I°C
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Table 2 Parthenocissus quinquefolia leaves characteristics of different orientations
/ / /
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4528 £19.7a 9.1+03a 58+03a 149x05a 039+002b 393+01c¢ 257+03b 262+01b 90+20a 1.8+04b
2940+150a 91+07a 35+03b 126+09ab 071£007a 324+00d 282+02a 281+02a 14+03b 156+37a
1734 +98¢ 78+07ab 53+03b 131+06ab 070x009a 448+00a 239+0lc 243+01lc 42+04b 27+02b
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Table 3 ANOVA of time and orientation effects on fluorescence parameters F,, F, and F,/F,
F, F. FJF,
F 17.69%* 6.69%* 0.08 13.171%* 25.09%* 37.65%*
P 0.000 2 0.001 1 0.785 5 <<0.000 1 <<0.000 1 <<0.000 1
tn =20; n =100
4
Table 4  Fluorescence parameters of Parthenocissus quinquefolia leaves of different orientations and time

1% 1% 1% 1%
9:00-10:00 734+098a 2.98 56.0 £ 1.26 ¢ 5.05 77.0 £ 1.08 a 2.81 624 +1.78 b 6.37

F,
11:00-12:00 554+1.03¢ 4.16 47.6 + 1.21 d 5.68 482 + 231 d 10.72 73.0 £ 2.00 a 6.12
9:00-10:00 2952 +2.96 a 224 299.6 +4.58 a 3.46 240.0 = 10.99 ¢ 9.16 147.2 + 16.8 d 25.5

F.
11:00-12:00 266.0 +5.75b 484 2322 +827¢ 7.97 2395 +421 ¢ 3.93 2322 +7.15¢ 6.89
9:00-10:00 0.75+0.002b  0.65 0.81 £ 0.002a  0.53 0.68 £ 0.11 ¢ 3.24 0.56 £ 0.30 d 11.99

FIF,
11:00-12:00 0.79 £ 0.006 a 1.84 0.79 = 0.006 a 1.79 0.79 = 0.007 a 1.90 0.68 = 0.008 ¢ 2.89
(P<<0.05),
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Table 5 Correlation test of cooling value between condition and physiclogical factors
F, F, F./F, +
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