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Effects of elevated atmospheric CO, concentration and increased temperature on

Betula albo-sinensis rhizospheric microbe

XTAO L]ngl . WANG Kaj—YunL 2" s 7HANG Yuamr B]nl (1. Chengdu Institwe o Biology, Chinese Academy ¢ Sdence, Chengdu 610041
China; 2. Shanghai Key Labaratory o Urbankation Processes and Ecological Restoration, East China Namal Unversity, Shanghai 200062, China) . Acta
Ecol ogica Sinica, 2006, 26(6) : 1701~ 1708.

Abstract It is well known that atmospheric CO2 concentration and temperature are increasing as a consequence of human
adivities. In past decades, considerable efforts have been put into invest gating the effects of climate change on processes of forest
ecological system. In general, studies have been mainly focused on the effeds of elevated atmospheric CO, on plant physiology and
development, liter quality, and soil miaoorganisms. Studies showed that there was variation in the responses of root development
and below-ground processes to climate between different plant communities. Since the concentration of CO, in soil is much higher
(10~ 50 times) than in the atmosphere, increasing levels of atmospheric CO, may not directly influence below-ground processes.
Rhizosphere was defined as the small district in soil that was influnced by living roots. In the small distri, miaobial population
was great, the study and utilization of the rich miaobial resource pool has been paid more and more attention to. However, there
was lack of information and studies about the effect of elevaed CO» concentration and inareased temperature on rhizospheric
miaobe as so far.

Betula albo-sinensis, as a dominate tree species of sub- alpine dark coniferous in the west Sichuan province, which plays an

important role in the structure and function of this kind of forest ecosystem. In our study, effeds of elevated amospheric CO,
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concentration (350£25)Hmol*mol™ !, increased temperature (2.0 20.5) 'C and interaction between elevated CO, concentration
and increased temperature on the number of rhizospheric microbe were studied by the independent and enclosed top chamber’

system under high-frigid conditions. Responses of rhizospheric baderia, actinomycetes and fungi number of Betula albe-sinensis

2

under different densities(high density with 86 stems*m™ 2, low densiy with 28 stems*m™?) to elevated CO, concentration and

increased temperature were analyzed and discussed.

Results of the present study indicate that in comparing with the control, treatment EC increased the number of rhizospheric
bacteria under high density significantly, in one growing season, the greatest increment of rhizospheric bacteria in July. However
EC had no effect on the number of rthizospheric bacteria under low density. Fxcept May and June, treatment EI' increased the
number of rhizospheric signifcantly. The efed of treament ECT on the number of thizospheric bacteria under different density was
not significant.

Under treatment EC, the number of rhizospheric actinamycetes with low density increased significantly, however, treatment
EC did not increase the number of rhizospheric actinomycetes with high densiy. Simultaneously, treatment EI' and ECT did not
affect the number of rhizospheric actinomycetes. Finally, treatment EC and ET did not increase the number of rhizospheric fungi
under different density, but in treatment ECT, the number of rhizospheric fungi under high density increased significantly.

Key words: Carbon dioxide enrichment; Elevated temperature; Rhizospheric miaobe; Density; Betula albo-sinensis
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Fig. 2 Monthly mean concentration of carbon dioxide and mouthly mean temperature under different concorl conditions
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Fig. 3 Effect of elevated atmospheric CO, concentration, increased temperature and interaction on the number of thizospheric bacteria under high densiy ( a,

¢, e) and low demnsity (b, d, f)
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Fig. 4 Effect of elevated atmospheric CO, concentration, increased temperature and interaction onthe number of rhizospheric actinomycetes under high dersity

(a, ¢, e) and low demsity (b, d,f)
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Fig. 5 Effect of elevated atmospheric CO, concentration, increased temperature and interaction on the number of rhimspheric fungi under high density( a, c,

e) and lov density(b,d, f)
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Table 1 Seasonal fluctuations on quantity of rhizespheric bacteria of different densties in treatment EC, ET and ECT from May to October, 2004 ( x

10° colony* g~ dry soil)

Month
Treatments Density 5 6 7 8 9 10
EC Low 5454 5c¢dD  105.0£13 7abD  754.8E8 0cA 565 915. 7aB 407. 4£2.5 cC 365.4%2 1 bC
High 23 7E£2.5aC 111. 3£8.5aC 1088.9+15.0abA 567 9£13.0aB  1027. 8£7.0aA 767.419 5 aB
ET Low 535%£15.6cdD 0. 1£3.5¢D 870.9F3 5heA B8 9F125aB 644 4X4.7bAB  539.9F4 01C
High 49 0%7 8dC 100. 7217 1abC  975.9%20. 2abeA 713 3E11.6aAB  966. 7£5.5aA 523.1%18.0bB
ECT Low 91 635 1bD 8. 5% 11 6beD 1297.0F12 1aA 688 5E5. 7aB 438. 4%£7.6 cC 453.2F6 4 1C
High 85 1£13.0beD  101. 210 6abD  972. 6 13. 9abcA 382 9E8. 5hC 387.3%£3.1¢B 9L.1%1 568

Different ldters within a column indicate the

( ) ( )

significant diferences among the densities( small letter) and months( capial letter) (p < 0.05 n=15),

(p< 0.05, n=5)

the same below
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Table 2 Seasonal fluctuations on quantity of rhizospheric actinomycetes of different densities in treatment EC, ET and ECT from May to October, 2004

(% 10° colony* g~ 'dry soil)

Month
Treatments Density 5 6 7 3 9 10
EC Low 81 1£9 SabCD 6. 0£8.5abD  22.6%6 5cA 163 1+11.4 aB 91. 2£8.6 aC 39.4%6 7bE
High 47 6£11.0cB 39. 614 5heBC  285.2F15. GhA 33 8%4. 0cBC 19. 0%3. 1dC 46.6E11. ThB
ET Low 59 6£10.5beCD  76. 8£7. 0aC 179.3£6 0dA 105 2%+7. 8bB ®. 3110 2bC 43.6%X12. 1bD
High 385*36L 2.2+15 1¢C 277.6%6 TbA 79 0£15.3bB  23. 818 8dC 19.7%£4 0 cC
ECT Low 83 1X11.8aC 3. 1£6.0abD  376.6F11. 9aA 143 717. 4aB 56. 6£9.1 beD 48.1%4 6 1D
High 502+7 6D 3. 2422 5aCD 224.3%15. 6bA 95 3%15.6bBC  47. 1£2.7 D 97.3+10. 5aB
EC EI' ECT 3 EC ET ,67 8
;. ECT 5 6
3 CO, (2004 5~10 )

Table 3 Seasonal fluctuations on quantity of rhizospheric fungi of different densities in treatment EC, ET and ECT from May to October, 2004 ( X

10° colony* g~ 'd soil)

Month
Treatments Density 5 6 7 8 9 10
EC Low 62 9t8 6aC 3%.9t11L7¢C  100.3%17. 1bB 81 3110.1bBC 148. 6X16 1aA  165.6E8 3 aA
High 61 3%21.1aC 9.9F14 4B 1129%10. &bAB 87 9%16.5bBC 106 0£12 1bAB  137.0E16. 5hA
ET Low 58 217 6aC 58.5£8.1cC 55.614.6 cC 873%14.1bB  144.9%177aA  157.1%5 5abA
High 52 2%5 3aC 62 1£17 6¢BC 914116 0bB 129 6% 17.5aA % 8+1L 6bB  133.1E16. 1bA
ECT Low 55916 1aD 101. 6£8.0 bC 135.5%7.6 aB 131 0X9 5aB 145. 2410 2aAB  165.6%8 1 aA
High 80 8t9 5aB 142. 3511 5aA  135.4%16. 7aA 953%14.2bB  130. 4113 5abA  150.3E13. labA
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