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Fig.2  Daily results of simulated canopy capacity in experimental plots
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Tab.4 Simulated annually water balance
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Fig.3 Daily results of simulated soil evaporation and plant transpiration in experimental plots
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treatments, 1.6 (T11), 1.3 (T12), 1.0 (T13), 0.7 (T14) and 0.4 (T15) times of £, (E,, was the
accumulated of 20 ¢cm pan evaporation during twice of the irrigation interval ) , were set for pot experiment
and the irrigation time of each treatment was consistent with a cycle of 4 ~10d, 3 ~7d, 2 ~5d and 4 ~
10 d at seeding stage, squaring stage, blooming-boll forming stage and boll opening stage, respectively.
The results were shown as follows, for plot experiment, seed yield, number of bolls per plant and single
boll weight were maximum under T2, and the difference of seed yield was insignificant compared to T4,
while WUE and IWUE decreased by 23.93% and 34.01% , respectively. For pipe experiment, the
numbers of bolls per plant and seed yield were maximal under T7, where the seed yield decreased by
3.98% for T8 compared to CK while WUE and IWUE increased by 9. 7% and 20. 2% , respectively. For
pot experiment, the numbers of bolls per plant and seed yield were maximal under T11, and seed yield
increased by 9. 7% and 30% compared to T12 and T13, respectively. This showed that moderate water
stress was propitious to improve seed yield and WUE of intransplanted cotton following wheat harvest
(lower limit 60% ~65% FC, upper limit 80% ~85% FC).

Key words; Cotton Seed cotton yield Water regulation Water use efficiency
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Water Balance Models of Typical Forestland and Farmland in
Three Gorges Reservoir Area with CoupModel

Wang Xian' Zhang Hongjiang' Lii Xianghai’ Cheng Jinhua' Wang Wei’ Li Shiyou®
(1. College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China
2. China International Engineering Consulting Corporation, Beijing 100048 , China
3. Research Center for Environmental Protection and Transportation Safety, China Academy of Transportation
Sciences, Betjing 100029, China
4. Chongqing Forest Resource Management Bureau of Simian Mountain, Chongging 402296, China)

Abstract: Based on field measurement, the CoupModel ( Coupled heat and mass transfer model for soil-
plant-atmosphere system ) was applied to simulate water balance in three kinds of vegetation types,
including broadleaved forest ( Schima superba and Lithocarpus glaber) , coniferous forest ( Cunninghamia
lanceolata and Pinus massoniana) and farmland ( Zea mays) in Three Gorges Reservoir Area of China.
The results showed that the simulated values of soil moisture were fairly consistent with measured ones and
the determination coefficient ( R>) were 0.80 to 0.91. Evapotranspiration was main output of water
balance with the percentage up to 61% , and the figures were ranked as follows: broad-leaved forest
(720 mm/a) > coniferous forest (700 mm/a) > farmland (601 mm/a). Annual simulated deep
percolation decreased by 60 mm for broad-leaved forest and 47 mm for coniferous forest compared with
that for farmland (452 mm/a), and it was even greater in wet year. For broad-leaved forestland, water
consumption was more than income during the experimental period, which was the main reason causing
soil water deficit. The water balance of farmland was characterized by moisture surplus, while spring and
autumn drought occurred in forestlands. There was obvious difference between forestland and farmland for
water conditions. Model results indicated that the vegetation species significantly influenced the
magnitude of water balance components, which called for further attention to the selection of tree-species
when planning future afforestation projects. Forest tending should also be applied scientifically during the
practice of vegetation restoration.

Key words: Three Gorges Reservoir Area Forestland Farmland  Soil moisture =~ Water balance

CoupModel



