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Table 1 Impacts of high CO» and soil drought on growth value of Pinus Koraiensis and Picea Asperata
CO» ((cm) (mm) (cem)
( mol/ mol) 6 9 9 12 (%) 6 9 9 12 (%) 6 9 9 12 (%)
18.73 20. 24 8. 06 7.67 8. 10 5.61 19.73 21.63 9.63
700 17.73 18.83 6.20 6.63 6. 80 2.56 43.13 45.47 5.43
20. 80 21.67 4.18 7.20 7.35 2.08 20. 80 21.63 3.99
29.20 31.24 6.99 7.37 7.73 4.88 22.43 24. 44 8.96
350 23.70 25.05 5.70 7.13 7.27 1.96 22.30 23.41 4.98
17. 87 18.58 3.97 6.70 6. 82 1.79 19.23 19. 81 3.02
42.90 46. 40 8. 16 12.3 15.0 21.95 2137 2458 15.02
700 49.83 52.00 4.35 14.6 17.5 19. 96 2783 3117 12. 00
44.93 46. 28 3.00 14.2 16.9 19. 01 2583 2856 10. 57
49. 00 52.18 6. 49 14.0 16. 8 20. 00 2541 2915 14.72
350 55.50 56.75 2.25 14.2 16.7 17. 61 2985 3313 10. 99
43. 67 44. 56 2.04 13.1 15.3 16.79 3368 3640 8. 08
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Fig.1 Impacts of high CO; and soil drought stress on Pinus Koraiensis (a) and Picea Asperata (b)
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EXPERIMENTAL STUDY ON THE IMPACTS OF CO, CONCENTRATION AND

SOIL WATER STRESSON ON NURSERY ST'OCKS OF PINUS KORAIENSIS
SIEB. ET. ZUCC AND PICEA ASPERATA MAST

Guo Jianping Gao Suhua

( Chinese Academy of Meteorological Sciences, Beijing 100081)

Wang Lianmin  Wan Lizhi

(H ellongjiang Academy of Agricultural Sciences, Harbin 150086)
Abstract

The purpose of the study is to investiste the impact of air temperature raising and soil drought tendency
caused by atmospheric CO2 concentration enrichment on plant species. The impacts of higher CO2 concen tration
and soil water stress on Pinus Koraiensis Sieb. Et. Zucc and Picea A sperata Mast. were studied by using artifi-
cial climatic chambers. The results showed that CO2 concentration enrichment increased the increasing rate of
growth value of Pinus Koraiensis Sieb. Et. Zucc and Picea Asperata M ast., but the soil water stress decreased
it. The positive effects of CO2 concentration enrichment were smaller than that the negative effects of soil water
stress. As compared with ambient COz concentration and suitable soil water, the plant height, basal diameter
and total branch length of Pinus Koraiensis Sieb. Et. Zucc in CO; enrichment and slight soil drought decreased
by 0. 79%, 2. 32% and 3. 53%, respectively, the Picea Asperata Mast decreased by 2. 14%, 0. 04% and
2. 72% . The plant height, basal diameter and total branch length of Pinus Koraiensis Sieb. Et. Zucc in CO2
enrichment and grave soil drought decreased by 2. 81%, 2.80% and 4. 97% , respectively, the Picea Asperata
Mast. decreased by 3.49%, 0. 99% and 4. 15% . Therefore, atmospheric COz enrichment is favor to nursery
stock growth, but the net increment rate of nursery stock growth value in soil water stress is still decreasing.
CO2 concentration enrichment increased the leaf water potential, but the soil water stress decreased it. It is ex
plained the impact machanism of CO; concentration changing and soil water stress on tree species from plant
physiology. Under slight soil drought case, CO2 concentration enrichment increased the leaf water potential, but
together with soil drought aggravated, leafl water potential of tree species decreased gradually. In the status of
CO; enrichment and slight soil water stress, the leal water potential of Pinus Koraiensis Sieb. Et. Zucc and
Picea Asperata Mast. increased by 0.41% and 0. 44% , respectively. In the status of CO2 enrichment and grave
soil water stress, the leal water potential of Pinus Koraiensis Sieb. Et. Zucc and Picea Asperata Mast. im
creased by 1.13% and 1. 75% , respectively. Simultaneously, it can be seen from the experimental results, the
significant impacts of atmospheric CO2 concentration and soil moisture change on nusery stocks do exist, but the
impacts are much smaller com pare to the crops and pastures.

Key words: Doubled CO; concentration, Soil drought, Pinus Koraiensis Sieb. Et. Zuce, Picea Asperata
Mast.



