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Transpiration Characteristics of Robinia Pseudoacacia L. with
Different Densities During the Peak Season
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(1. Collegeof Soil & Water Conservation, Beijing Forestry University, Beijing 10083, China;
2. Key Laboratory for Soil & Water Conservation and Desertif ication Combating, Ministry of Education, Beijing 100083, China)

Abgtract : Daily changes of leaf water content , transpiration rate, leaf water potential , and root water poten-
tial of Robinia Pseudoacacia from different stand densties and soil water within 60 cm of soil surface in the
proving ground were studied on typical clear days during the peak season. Results are listed as following:
(1) Daily average leaf water content of different stand densities waslower in August than July and wasin the
sequence of P 2200 >P 2000 >P 1400 >P 1600 >P 1800 iN the two months. (2) Diurnal variation of transpiration rate was
smilar in both months, meaning that the curves changed from* double peak” style to* sngle peak” with in-
creased stand densty and all the peak val ues appeared between 13:00 and 14:00. Daily average transpiration
rate wasp 1so0 >P 1600 >P 1400 >P 2000 >P 2200 in July and August. (3) Daily average leaf water potential of different
stand densities wasin the following order in both months:P 1800 <P 1600 <P 1400 <P 2000 <P 2200 and was apparently
lower in August thaninJuly, with more obvious daily variation in August thaninJuly. (4) Root water po-
tential was higher than leaf water potential , with daily variation obvioudy less than leaf water potential , and
daily average root water potential of five stands with different densities wasin the order of P 1s00 >P 1600 >P 14co
>P 2000 >P 2200 and was lower in August thaninJuly , with more obvious daily variationin August thaninJuly.
(5) Difference between leaf and root water potential ( S—L) was negatively related with transpiration rate
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(Tr) and such a relationship can be fitted by logarithmic curve. (6) Leaf water potential of R. Pseudoacacia
increases with leaf water content, the relationship between them can be described by logarithmic curve.
(7) With theincreased soil depth, soil water variation was lower in July than in August and the average soil

water in 0 —60 cm layer declined with increased stand density. From the respective of effective water utiliza
tion and the best growth vigor , 1800 strains/ hm® is the reasonable stand densty.

Keywords: Robinia Pseudoacacia; density; leaf water content; transpiration rate; leaf water potential; root

vater potential ; soil water content

(Robinia Pseudoacacia L.)

[1-2]

[3]

575.9 mm, '
. 4-6
26.9%, 7—0 64.2%
. 1723.9 mm( E601 )
( Pinus
tabul aef ormis) ( Platycladus orientalis)

( Populus davidi-

, ana) (Quercus liaotungensis)
, , (Malus pumila) (Armenia-
, ca vul garis) ( Pyrus hopeiensis)
[45]
2
[6-8] , 5
( 1), 2009 78 5
, 8:00—48:00 1h
5 0.001 g )
(1400, 1 600, 1800, 2000, 2200 /hm?) : te] ,
( , photo-
) , shopCSv8.01  Imagel ,
7,8 g/ (min- cm?) ,
, mmol/ (m® - s) , :1 g/ (min -
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1
/( - hm?) /a /'m /cm /'m / kg ! % /(°)
1 400 15 11.85  10.15 4.33 69. 04 84 89 17
1 600 15 12.76  10.13 3.95 75.76 92 90 33
1 800 15 12.88 11.09 4.30 79.18 93 86 34
2 000 15 11.75  11.88 4.55 70. 84 89 88 19
2 200 15 10.22  11.60 4.00 71.31 86 92 25
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7 2 , ,
,  P2200 >P 2000 > 13:00—14:00
2
/ | %
(- hm?) 8:00 18:00
1 400 206.04 297.85 169. 80 128. 06 235.88 169. 80 66. 08
1 600 188. 82 240.61 157.11 83.50 179. 32 157.11 22.22
7 1 800 185. 15 201.97 168. 07 33.89 201.97 195.21 6.76
2 000 215.13 258. 58 180. 77 77.82 208. 83 193. 69 15.14
2 200 235.82 260. 65 200. 88 59. 77 260. 65 225.78 34.87
1 400 195.92 332.52 151. 68 180. 85 250. 26 152. 44 97.82
1 600 151. 33 236. 46 119.25 117.21 144. 65 122.94 21.71
8 1 800 149. 07 164.81 131.67 33.13 164.81 153.94 10. 87
2 000 198.57 261. 26 152. 60 108. 66 215.70 165. 19 50.51
2 200 217.84 270.63 126. 03 144. 60 226.31 224.25 2.06
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mmol/ (m* - ) ; 2000,2200 / 3.3
hm* , 2y
, 13:00 1.652 mmol/ (m* - s)
16:00 0.935 mmol/ (m* - s) ,14:00 1.887 mmol/ [13) 2 ,
(m?-9  16:00 0.944 mmol/ (m’ - s) ,
3 , 7 8 , )
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(-9 7 0.490 0.859 mmol/ (' - , :
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7 0.302 1.357 mmol/ (n’ - 9 :
3
/ /(mmol - m?%.s%)
( -hm? 8:00 18:00
1 400 0.550 0.970 0.275 0.695 0.419 0.275 0.144
1 600 0.724 1.178 0.331 0.848 0.596 0.331 0.265
7 1 800 0.859 1.615 0.258 1.357 0.258 0.358 0.100
2 000 0.514 0.673 0.372 0.302 0.382 0.372 0.010
2 200 0.490 0.946 0.284 0. 662 0. 401 0.428 0.027
1 400 0.875 1.804 0.165 1.639 0.165 0.285 0.120
1 600 1.094 2.794 0.427 2.367 0.427 0.677 0.251
8 1800 1.136 2.138 0.310 1.828 0.310 0.571 0.261
2 000 0.799 1.652 0.419 1.233 0.427 0.419 0.008
2 200 0. 630 1.887 0.172 1.715 0.217 0.182 0.035
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4
/ / MPa
(- hm? 8:00 18:00
1 400 -0.81 - 0.65 -0.95 0.30 - 0.750 - 0.700 0. 050
1 600 -0.84 - 0.65 -1.03 0.38 -0.825 - 0.650 0.175
7 1 800 -0.92 -0.70 -1.15 0.45 - 0.700 - 0.800 0. 100
2 000 -0.73 - 0.58 -0.88 0.30 - 0.585 - 0.575 0.010
2 200 -0.71 - 0.50 -1.05 0.55 - 0.675 - 0.700 0.025
1 400 -1.01 - 0.40 -1.45 1.05 - 0.400 - 0.600 0. 200
1 600 -1.19 - 0.50 -2.35 1.85 - 0.500 - 0.750 0. 250
8 1 800 -1.23 - 0.60 -1.75 1.15 - 0.600 - 0.800 0. 200
2 000 -0.96 - 0.50 -1.65 1.15 - 0.500 - 0.750 0. 250
2 200 -0.95 - 0.50 -1.65 1.15 - 0.500 - 0.550 0. 050
0.7r
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% 0.31 44% 0.8
& 047 R 0.6- ® 1400 B/hm’
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1 600 Ws.L =0.283 8InT, + 0.438 8 0.9195 Ws . =0.308 8InT, + 0.643 8 0.918 0
1 800 Ws.L =0.2854InT, + 0.515 1 0.947 2 Ws.L =0.295 6InT, + 0.722 9 0.912 9
2 000 Ws.L =0.297 OInT, + 0.374 4 0.9219 Ws.L =0.302 6InT, + 0.461 0 0.952 4
2 200 Ws. . =0.284 7InT, + 0.315 3 0.935 4 Ws. L =0.265 7InT, + 0.543 8 0.974 6
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4 ,
' (8]
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(14.07 %) >P 1800 (13. 96 %) >P 2000 (13. 61 %) >P 2200

(12.53 %) , ,0—60 cm
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P2 0.514 mmol/ (m* - s) >pPazw 0.490 mmol/
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M Pa) :
P 1800 >P 1600 >P 1400 >P 2000 >P 2200 , 8 7 )

8 (0.35 1.30 MPa) 7
(0.14 0.30 MPa)

(4) 1d (s—
L) (To)
0.26 0.30 8
7
(5)
, Y =1.525 2 Inx
-9.497 0 (R =0.9138)
(6) 7
(1.16% 4.12%), 8
(3.80% 4.33%) 0—60cm

7.8 P 1200 (9. 72 %) >P 1600 (8. 27 %)



3 47
>P 1800 (8. 15 %) >P 2000 (8. 07 %) >P 2200 (7. 92 %) P 1400 , 1999 ,26(4) :398-402.
(14.29 %) >P 1600 (14. 07 %) >P 1500 (13. 96 %) >P 2000 [6] ' :
(8.07 %) >P 2200 (7.92 %) ,0—60 cm 9] 2007,5(2) - 55
778 %
(1400 2200 /hm?) (cm®) 7 ’ ' '
[3]. 2002 ,24(3) :
( 12h ) P s (0. 67 mm) >P 1600 50-53.
(0.56 mm) >P 1400 (0. 42 mm) >P 2000 (0. 39 mm) > (8] , ’ )
P 2200 (0. 38 mMm) P 1500 (0. 88 Mm) >P 1600 (0. 85 mm) [J]. 120031
>D 1400 (0. 68 MM) > P aooo (0. 62 MmM) >P 200 (0. 48 (2) :28-32.
mm) 1 1.17 [9] , , !
1.24 0.65 0.58 1 1.09 1.01 0.64 0.45, [J1. , 1998(10) :12-14.
mm :12.6,16.8,20.1,11.7,  [10] ’ ’ .
11.4mm  20.4,25.5,26.4,18.6,14.4 mm 9] ; 2008,32(2) :440- 447.
Rt L [3].
15 1800 /hm? , 2002 (3) :48-49.
[12] , , .
[ ] [J]. , 2002 ,13(5) :611-614.
[1] ) [M]. [13] Sobrado M A, Turner N C. Comparison of the water
1986. relations characteristics of Heilianthus annuus and He-
[2] ’ ] [M]. lianthus petiolaris when subjected to water deficits.
1994, Oecologia, 1983, 58: 309.
[3] ' , . [14] :
131 , 2004 58(1) :63-64. [J1]. » 2003,18
[4] . (1) :7476.
[3]. ,1999,12  [15] ’ , :
(6) :620-627. [J1 ,2003,17 (4) :
[5] ' ’ o [3]. 180-183.
2011
1981 , ) 5
, , aicsT)
A4 240/ :ISSN 1000 - 288 , CN 61 - 1094/ X
:52 167, :4721BM :25.0 /
: 26
1712100 : (029) 87018442

Email :bulletin @ms.iswc. ac.cn

http :/ / www.iswc. ac.cn



