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A study on the water ecology of some dominant plants in Huangfuchuan Basin
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Abstract: The paper analyzed the vegetation water status in Huangfuchuan Basin on different spatial, temporal scales and
organizational levels.

(1) The daily courses of transpiration rate of the dominant plants in Huangfuchuan Basin have two patterns:none-noon
depression and noon depression. The arrangement in mean values of transpiration rate of the dominant plants is Populus simonii
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Hippophae rhamnoides > Pinus tabulaeformis. In 1998 (an abundant water year) and 1999 (a deficit water year), the
transpiration rate of the dominant plants has similarly seasonal changes.

(2) Either in the abundant water year (1998) or in the deficit water year (1999), the increase of aboveground biomass and
the increase of water consumption of the dominant plants show no difference. And in growing season, all of dominant plant
transpiration coefficients are very high; thus it is concluded that the plant growth is at the expense of vast amount of water
content which is one of the main limiting factors. The transpiration coefficient of 7T". serpyllum is the smallest, followed by C.
intermedia, which indicates that T'. serpyllum and C. intermedia use water and accumulate dry matter more efficiently than
others and so they fit in Huangfuchuan Basin. In Huangfuchuan Basin, the suitable species of tree, shrub and herb are P.
tabulaeformis, C. intermedia and H. rhamnoides, and T. serpyllum, respectively.

(3) The ratio of evapotranspiration and precipitation is about 1 in the plant community. But in terms of varying of soil
water content, soil water is in the deficit state in the plant community area in Huangfuchuan Basin. So these dominant-plants
struggle to grow under the condition of water stress. Under the condition of water balance in Huangfuchuan Basin, suitable
coverage of P. Tabulaeformisis 36 % ~47% , P. s simonii is 37% ~48% , C. intermedia is 43% ~55% and S. psammophyla is
46% ~59%. However, the suitable coverages of H. rhamnoides, A. adsurgens cv. H. leave and T. serpyllum are 61% ~
79%, 50%~65%, 54%~69% and 68% ~87% respectively.

Key words : Huangfuchuan Basin; dominant plant; aquatic ecology
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Table 1 Mean values of daily transpiration intensity (g/(g « h))of dominant plants in Huangfuchuan watershed
Species P. tabulaeformis P. simonii H. rhamnoides C. intermedia S. psammophyla
Transpiration intensity 0.72040.193 2.80640. 688 1.2724+0. 467 1.740+0. 134 2.45540. 869
Species -
H. leave A. adsurgens cv. T. serpyllum Z. mays
Transpiration intensity 1. 77940983 2.00940. 787 1.54840. 298 1.621+0.962 —
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Fig. 1 Diurnal changes of transpiration intensity of dominant plants in Huangfuchuan watershed
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Fig. 2 Seasonal changes of transpiration intensity of the dominant plants in Huangfuchuan watershed
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Fig. 3 Seasonal changes of transpiration intensity of the dominant plants in Huangfuchuan watershed
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Table 2 Annual mean values of transpiration intensity (g /(g » h))of dominant plants in Huangfuchuan watershed

Year P. tabulaeformis P. simonii H. rhamnoides C. intermedia S. psammophyla
1998 0.57740. 254 1. 781+0.588 1.380+0. 397 1.636+0.474 1.978+0.519
1999 0.29340.121 0.87440.552 1.628+0.239 1. 679+0. 531
Year H. leave A. adsurgens cv. T. serpyllum Z. mays o
1998 2.120£0.742 1. 836+0.727 2.11440.727
1999 — 1.423+0. 457 1.945+0.613 1. 666+1.330 —

3 (mm)

Table 3 The water consumption of main plant communities

Year P. tabulaeformis P. simonii H. rhamnoides C. intermedia S. psammophyla
1998 360. 45 273.95 45. 46 96. 17 71. 40
1999 261.76 29.23 58. 36 49.74
Year H. leave A. adsurgens cv. T. serpyllum Z. mays -
1998 236. 90 410. 21 152. 04 —
1999 — 113.97 120. 37 76.28
’ o lg
()7, 1998 1999 4, , 1998 ( )
1999  ( ) . 1998  ( ) 1999  ( ) s o
’ ’ .
4 4 1998 1999
( ) Table 4 The transpiration coefficient of the dominant plants in 1998
, 2] and 1999
ET—=P—I—R—AS. Species 1998 1999
H. rhamnoides 1815 1113
’
(s, 167 C. intermedia 1386 1050
° ’ S. psammophyla 1724 1115
T%~12%, 4%, T. serpyllum 866 816
. H. leave 1056
Z. s — 1206
0% 8%. mays

2%, 294t 16%, 309, 5, 11998
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Table 5 The water balance of the main plant communities in 1998 and 1999
Species Years P (mm) I (mm) R(mm) AS (mm) ET (mm) T/ET ET/P
P. tabulaeformis 1998 433.9 43. 4 8.7 —17.5 399.3 0. 90 0.92
1999 298.9 29.9 6.0 —11.2 274.2 0.95 0.92
C. intermedia 1998 433.9 34.7 8.7 —51.6 442. 1 0.10 1.02
1999 298.9 23.9 6.0 —33.7 302.7 0.10 1.01
H. rhamnoides 1998 433.9 34.7 8.7 —38.3 437.5 0.22 1.01
1999 298.9 23.9 6.0 —70.6 339.6 0.17 1.14
S. psammophyla 1998 433.9 34.7 8.7 —12.8 403. 3 0.18 0.93
1999 298.9 23.9 6.0 —81.1 350. 1 0.14 1.17
T. serpyllum 1998 433.9 17. 4 69. 4 —42.1 389.2 0.39 0.90
1999 298.9 12.0 47.8 —23.1 262.2 0. 46 0. 88
A. adsurgens cv. 1998 433.9 17.4 69. 4 —78.6 425.7 0.96 0.98
1999 298.9 12.0 47. 8 —30.9 270.0 0.42 0.90
H. leave 1998 433.9 34.7 8.7 —70. 4 460. 9 0.51 1. 06
1999 298.9 23.9 6.0 —63.4 332. 4 — 1.11
Z. mays 1998 433.9 34.7 8.7 —112.7 514. 4 1.19
1999 298.9 23.9 6.0 —48.5 317.5 0.24 1.06
Bareland 1998 433.9 0.0 130. 2 12.2 291.5 — 0.67
1999 298.9 0.0 89.7 —67.5 276.7 — 0.93
[15
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(m?) = (kg /m*) X (m*)/ (mm)
= (m?)/ (m)
(%)= (m?*) / (m*) X 100%



11 2393
6
Table 6 The suitable coverage of the dominant shrubs and arbores communities
1 2
Species Mean of area crown Dry weight of leaves Water consumption of pre Coverage 1 Coverage 2
(m?) (g/ individual plant) individual plant (kg) %) %)
P. tabulaeformis 4. 04 2729.1 2835. 4 47 36
P. simonii 2. 84 610. 8 1958. 2" 48 37
C. intermedia 4.32 882.7 2598. 7 55 43
H. rhamnoides 2.21 368. 9 916. 1 79 61
S. psammophyla 3.25 505.0 1797. 6 59 46
H. leave 0. 50 185. 11 236.90" 69 54
* 1998 the data from 1998
7
Table 7 The suitable coverage of the dominant shrubs
(G 1 2
Species Mean area of pre Dry weight of Water consumption of Coverage 1 Coverage 2
individual plant (m?) leaves (g/m?) pre community area(kg/m?) %) %
T. serpyllum 0.4 63.79 152. 04 87 68
A. adsurgens cv. 0.8 538. 17 410. 21 65 50
36%~47%. 37% ~48%. 43%~55%. 46 % ~59%,
H 61%~79% . 68%~87% . 50% ~65% . 54%~69% ,
o N ’ N
4
(D s ,
> > > > > > > > H .
H N N s
o b N A o
(2 s ,
’ ) H ’
’ . )
3 1 ) s
b )
€Y , 36%~47%. 37%~48%. 43%~55%
46%0~59% . 3 61%~79% 68%~87% . 50%6~65%
54 % ~69 % ’ o ’
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