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Study on the water physio-ecological characteristics of Populus bei-
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Abstract: The study results on the water physio-ecological characteristics of Populus beijingensis showed
that :the transpiration rate (T7) of Populus beijingensis was 598. 8mg/gld * h in growing season. The diur-
nal change of Tr was parabolic shape. The value of T was lower in the morning and at nightfall, and
higher at noon. The diurnal change in T was significantly correlated with light intensity (L) .products (L
«T) of L and temperature (7)) and the quotient (L./H) of L and temperature (7') and the quotient (L/
H) of L and relative humidity (I{). The small branch water potential (Wp) of Populus beijingensis was
—1. 0506 MPa in growing season. The correlation between diurnal change in Wp and L,L « T and L/H
were significant,respectively. The photosynthesis rate (Pn) of Populus beijingensis from August to Octo-
ber was 11. 94mg/dm?* « h. The diurnal change in Pn was significantly correlated with light intensity (L).
The seasonal changing trend of osmotic potential at turgor loss point (W) ,of maximum osmotic potential
at water saturation point (") ,and of relative content of apoplastic water (AWC) were the same:lower
(absolute value) at the beginning of the growing season,and higher at the end of growing season. The pa-
rameters both relative osmotic water content (ROWC™) at turgor loss point and relative water content
(RWC'™) at turgor loss point fluctuated in the growing season,but the higher value during the active peri-
ods of the species in growing season (May,June and August) was still obvious.
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1 (1994~1995 )
Table 1 Diurnal changes of transpiration rate of Populus beijinensis and related environmental factors in 1994 and 1995

during growing season

Transpiration rate Light intensity Air temperature Relative
O’ clock (mg/gld « h) (L,klx) r,c) humidity (H, %)
1994 1995 1994 1995 1994 1995 1994 1995
7:00 539.2 356. 6 10. 6 15.1 15.2 15.0 62.9 79.2
9:00 625. 0 579.5 46. 1 52.8 20.0 18.4 50.9 67.2
11:00 811.0 815.5 70. 8 78.2 22.6 21.9 39.5 54.1
13:00 1080. 4 711.9 68. 4 86.7 24. 6 23.8 32.1 43.3
15:00 705. 4 772.4 51.0 62.7 26.2 25.0 26.1 33.0
17:00 445. 4 497.5 10. 5 23.3 23.3 23.9 33.2 33.4
19:00 190. 7 192.0 2.0 1.8 20.3 21.7 42.0 39.8
2.1.2 (Tr.mg/gld « h) (L,klx). r, ) (H,%)
7 N
, N (L+T,L/H)
C 2, o
. ; s s o 3
2 (Tr)

Table 2 Analysis between transpiration rate and light intensity (L) .temperature (7)) and humidity (F7) respectively

Coefficient Tr(x) A B(x) r
L 304.67/253. 10 8.74/6.91 0.897**/0.957* *
. T —92.97/—105. 87 33.28/31. 61 0.434/0. 472
Single factor
H 907.43/695. 82 —6.82/—2.53 —0.304/—0.189
LT 321.33/274. 44 0.36/0.29 0.902**/0.958* *
Intersected factor L/H 340.00/285. 02 275.80/282.03 0.882**/0.937**

1994 /1995 . % x P<C0.0l;df=1,5

2.1.3 5~10
1994 9 (943.3mg/gld * h; ).8  (674.0).5 (643.0).7 (611.7).6 (523.4) 10
(367.4), 1995 6 (983.1).7 (726.6).5 (606.5).8 (473.7).9  (413.9) 10
(212.3), 1994 . J4~6 38. 7mm,
o (0~2m) 8 (7.41%; ).5  (4.58).9  (4.50).7
(4.24),10  (3.96) 6 (3.88).6 , o7
, .8 , . 9
. 9 , ) .
1994 ,1995 . 6 .9 .
(0~2m) 9 (10.63).8 (8.87).,10 (7.77).7 (5.71).6 (4.32) 5 (3.37),
6 .7 .5 . 8 ,
R ; .9.10 . ;
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Table 3 Diurnal changes of water potential of Populus
beijingensis and related environmental factors in 1994

during growing season

(LT L/H) C D,
Water Light Air Relative
O'clock  potential  intensity temperature humidity

(=MPa) (L.klx)  (T.C)  (H.%) 5 5 5

7:00 0.786 9.12 15. 33 61.92 (6:30~7.00) (12.30
9:00 0.957 36. 83 19. 50 50.42 ~13:00) «C 5,
11:00 1. 311 60. 42 22.25 40. 25 . 16~9
13:00 1.367 57.83 23.83 32.50
15:00 1. 267 40.78 25.08 29.42 )
17:00 1.072 11. 47 23.25 34.58 0-955(P<0.05,df =1.2)  0.755.
19:00 0.594 2.03 20.58 41.58 ’
4 s °
Table 4 Analysis between water potential and light in-
tensity (L), temperature (7') and humidity (F7) re- ' ’
spectively E 4
Coefficient Wp(2) A B(x) r 6%~ ’
L 0.7185 0.0106 0.877"" ¥ oz
Single factor T —0.2671 0. 061(_5 0.699 ’
H 1.7065 —0.0158 —0.620 .
LT 0. 7244 0.0005 0.907** .
Intersected factor L/H 0.7307  0.3780 0.923" " .
* x P<<0.01;df=1.5 s o
s °
5 (1995 )

Table 5 Seasonal Changes between water potential of Populus beijingensis and soil water content in 1995

Month 4 April 5 May 6 June 7 July 8 Aug. 9 Sept. 10 Oct.
(0~2m, %) Soil water content 3. 44 3.37 4.32 5.71 8. 87 10. 63 7.77
(—MPa) Morning water potential 0. 3107 0. 1858 0.2872 0.2972 0.1418 0.1241 0.7025
(—MPa) Noon water potential 0. 2905 0.7092 1.1111 1. 4016 0.8612 0.8511 0.9575
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6 8§~10 o s

o N H 11:00; 19:00 . 8~10
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Table 6 Diurnal changes of photosynthesis rate of Populus beijingensis and light intensity

O'clock 7:00 9.00 11:00 13:00 15:00 17.00 19:00
Photosynthesis rate (mg/dm? « h) 11. 38 15.93 17.71 14. 05 13.38 9.12 2.0
Light intensity (klx) 12.5 38.1 69.0 68.3 49. 2 13.5 2.0
2.4
C 2, C D C 6 . (1994
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Fig. 1 Seasonal changes of main parameters on PV curves of Populus beijingensis

(P=*') Maximum osmotic potential at water saturation point, B

(AWC) Relative content of apoplastic water
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