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Table 1 Conditions of samplings and composition of the vegetation therein

R g m W B 3 1] Wk FE B ZH ALV egetation composition
Ecosystem type Slope Aspect Elevation (m) I+ KJZ Overstory T AKJZUnderstory
AS 34° ZREast 4 346 1 8. 9,10, 11, 12, 13
SS 43° ZREast 4200 2.3.4.1.5.6.7 10, 12, 14, 11, 8., 13
18, 19, 20, 21, 22, 23, 24, 25, 26.
RF 44° R East 3900 3,15, 5. 1,16, 17
27, 28
30, 31, 32, 26, 19, 33, 22, 19. 20,
AGSF 33° #East 3700 3. 6,16, 5,10

22, 9. 29, 34, 36, 27, 25

AS: LM Alpine shrub; SS: FHi#fISabina saltuaria; RF: FfLE%MRhododendron forest; AGSF: 2K EE M (Abies
georgei var. smithii forest, 1. HBIFLFAS Rhododendron aganniphum, 2. J7¥i¥Sabina saltuaria, 3. @R KRG Abies georgei
var. smithii ( Viguie et Gaussen) Cheng et L. K. Fu., 4. #Z#:89 Rhododendron nyingchiense R. C. Fang et S. H. Huang, 5. 7§
M AEMk Sorbus rehderiana Koehne, 6. VKJI|Z5HBEF Ribes glaciale Wall, 7. Win{#l Salix sclerophylla, 8. KH#iZL 5K Rhodiola
fastigiata, 9. T Osmorhiza aristata ( Thunb.) Makino et Yabe, 10. /NH4:#EHE Potentilla parvifolia, 11. HLE4T Rubus
stans Focke, 12. AL B Viola biflora, 13. FEFAEL Thalictrum aquilegifolium, 14. BFEESE Youngia racemifera, 15. FREEZ A
Lonicera inconspicua Batal., 16. MiM2ZL4& Lonicera lenceolata Wall., 17. WkJE3% %% Rosa omelensis Rolfe, 18. TRk Clematis
pseudopogonandra Finet, 19. 3L Polygonum sinomontanum Sam, 20. TG GHE X Adinsliaea foliosa DC., 21. {8 E 4 Notholirion
bulbuliferum, 22. KH#:FE24 Smilacina oleracea, 23. HZEH ¥ Cacalin pentaloba, 24. TTILWAITEER Ctenitis fengiana, 25. K¥HF
Cotoneaster multiflorus, 26. JIE%T Rubus fockeanus, 27. WALATINGAE Streptopus simplex, 28. VA XM 2% Listera pinetorum,
29.% M & B Carex siderosticta, 30. MM Epilobium kingdonii, 31. Y& 2£¥%5% Viola diffusoides, 32. =238 E K Halerpestes
tricuspis, 33.5MRM RALEImpatiens urticifolia, 34. {B4:58E Ligularia lamarum, 35. B35 Phlomis umbrosa, 36. ZEM 5523

Saertra phragmiti phyla
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Fig. 1 Seasonal variation ( A) annual mean ( B) of soil temperature in the surface soil layer ( 10 cm ) relative to type of the forest

http: //pedologica. issas. ac. cn



134 LhFIPA5 AL AR bR Y eI i e L e LA 5 253
R . " . - -
30 | A ——AS —=—SS —a—RF —»— AGSF 25 B .
’ ! a b
2 "
=R S
Z 20}
-+ E s
¢ S AN I B T N NI W P e I 0 AS SS RF AGSF -
JENCINS\ S NN\ L L P N S MU LU\ e o o ) Ak
\ v \‘\/ \ v \‘\/ \‘\/ \ v \‘\/ \‘\/ \.1: \‘5 \.1: ﬂ) \’.‘)
H ] Date (yy-mm) A Forsst type
B2 AR ZE10 omE £ HEE K F T AL ARAE (B
Fig. 2 Seasonal variations ( A ) and annual mean ( B) of soil moisture content in the surface soil layer ( 10 cm ) relative to type of the forest
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Table 2 Exponential regression relationship between diurnal variation of soil respiration and soil temperature ( 10 em ) relative to forest type

IR EYEyy R
Q10 R p
Forest type Regressive equation
AS Rs=0.2137¢™'7% 6.29 0.72 <0.01
Ss Rs=0.3825¢" "% 3.13 0.55 <0.01
RF Rs=0.4764¢"1%" 3.25 0.47 <0.01
AGSF Rs=0.6932¢"'7" 3.47 0.62 <0.01
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Fig. 4 Seasonal variation of soil respiration rate relative to forest type
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Table 3 Comparison between the four types of forest in soil respiration
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Soil Respiration and Its Affecting Factors Relative to Type of Forest in the Sygera Mountains
of Southeast Tibetan Plateau

MA Heping" > GUO Qiqiang" > LI Jiangrong"” > ZHOU Chenni' *
(1 Research Institute of Plateau Ecology, Tibet Agriculture and Animal Husbandry College, Nyingchi, Tibet 860000, China )

(2 National Forest Ecosystem Observation&Research Station in Nyingchi of Tibet, Nyingchi, Tibet 860000, China )

Abstract Being the largest carbon pool of the forest ecosystem, soil carbon is a very important
component of the carbon cycle in the system, and being a vital part of the soil respiration of the terrestrial
ecosystem, soil respiration of the forest ecosystem influences significantly the global carbon balance.
However, so far little research has been done on soil respiration of the forest ecosystems in southeastern
Tibet. Therefore, in order to investigate soil respiration and its influencing factors relative to type of the
forest ecosystem, a field experiment was conducted using an LI-8100 ( Nebraska, USA ) to measure soil
respirations in four different types of forests [ Alpine shrubs ( AS) , Sabina saltuaria ( SS) , Rhododendron
forest (RF ) and Abies georgei var. smithii forest (AGSF ) ] , typical of the Sygera Mountains of the
Southeast Tibetan Plateau, for analysis of soil respiration dynamics and their major affecting factors therein.
Results show that the soil respirations varies sharply in a day and with the seasons. Diurnally, CO, emission
flux follows an apparent one-peak pattern of peaking around 16: 00 and bottoming around 06: 00, while
seasonally, it did another of beginning to rise in June when the weather turns warm and the vegetation starts
to grow in June, peaking in July, when the air temperature is the hottest in a year in that region, and starting
to decline in September, when the air temperature begins to descend. In the four types of forest ecosystems,
soil respiration rate during the vegetation growth season is positively related soil temperature of the surface
layer ( 10 em ) to a varying extent, but not so much to soil moisture content. In terms of soil respiration rate,
the 4 different types of forest ecosystems follows an order of AGSF > RF > SS > AS. The determination
coefficient ( R*) of the relationship between soil respiration and soil temperature varies with the type of
the forest ecosystem in the range of 0.47 ~0.72, demonstrating that the relationship reaches the significant
level. On such a basis, it can be concluded that soil temperature is a primary constraint on soil respiration
and soil water plays a secondary role. Type of the vegetation or ecosystem also affects soil respiration in the
region, which causes differences between AS, SS, RF and AGSF in seasonal variation of soil respiration ( p
< 0.001) . The Q,, value of soil respiration is higher at high elevations than at low elevations. The findings
indicate that in the case of global warming in the future, soils higher in elevation might contribute more CO,
to the atmosphere. In short, the findings may serve as reference for the study on rules of the variation of soil
respiration in forest ecosystems and mechanisms for controlling its affecting factors, and are sure of some
important significance to budgeting of global carbon and assessment of regional carbon sources and pools.

Key words Soil respiration; Environmental factor; Soil temperature; Tibet
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