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in Ailao Mountains, SW China

SHA Liqing

Xishuangbanna Tropical Botanical Garden
Chinese Academy of Sciences
Beijing, August 18t, 2017



Study Site

S
r!; .
i
i

Yunnan province




|'¥:

__J iﬁmﬁmL@Eﬁ Hh;ﬁ
%y Oﬁ L|J|ang temperate needle forest
91°C, 1160mm, 3200m

@ ‘ Ailao Mt, sub troplcal
i broad Ieaved forest

t '
B £ - W
-

b&215E, Eﬂ—gﬁﬁ;ﬁqjgg‘% 21.5°C, t460mm, 780m 1\»

& Py Xishuangbanna, tropical rain forest




Rainfall reduce in savanna, throughfall reduce in tropical rain forest
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Location of soil warming sites
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Sub-tropical broad leaved forest in Ailao Mountains
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Sub-tropical forest site in Ailao Moutains
(24° 32N, 101° 01'E)
Elevation: 2480m

MAT 11.3°C
Rainfall: 1931.9 mm, 85%
occured in rainy season.

Dominant species:

ARBW (Lithocarpus xylocarpus)

W8 5T (Lithocarpus chintungensis)
A B HE (Castanopsis wattii)

AT (Sinarundinaria nitida)




Physical and chemical properties of soil (0-15cm)
in Ailao Mountains

* Bulk density (g/cm3) 0.528

e Porocity (%) 73.06
* OM (%) 13.6
e Total N (%) 0.4
 C/N 26.50

* pHH20 3.85



Soil warming experiment

Treatments:
control
trenching
trenching+warming
litter remove



2R LI BEHEBALEMELES sRETE
TR 5 5
(53] ] A 2R A e 5 52

200 EREAVIR
gt YIR AT
Ht: KEBREEY)
Bt X (D



Thermal image of soil surface
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The effects of warming on SR

I I
1N 141 19

a

g
e

F

T -

~OW=rMmN— O

P MO 6
M A W T

£ e
o I+ T ﬁ _.“ g
I |
If " N "
I [ ] ] B
g g
o I g
& & i w8 thh
1 B | '
m o e B P 0K f N E
P, Wob P, WOb
¥ T M i F

3
i -

o
i &
m
g i
@ -
5w i

6 7 8 9 10 11 12

2 3 4 5

1

~OWrMmN— O

, P, woOb
W 4 Hr



N 20
ho]
b . 16
< e
) o 12
2 B
Rz g °
9 8 4
: 3
— 0
o
wn -4
o 201
— 50
2
g g 40
b=
g" £ 30
3
QO e
Aot % 20
= E
<
@) 0
a0 201
(o 8
g
9p)] s — 6
5 2 B
B < 'gIE 4
I= £ o5
G o O
o = €5 2
o S 2
z S 3 o
QO 6 o
qu o BE
= < =
O 3
0 < 201
= o
= =

Warming began — NR NRW ===es Different value
(a)
\ [
3 %. B
wg ‘”"bﬁ L ,.,g 2R =’§i K3
— —
0-10 2011-04 2011-10 2012-04 2012-10 2013-04 2013-10 2014—04 2014—10
(b)
—"\ - I ' |
'\J\\ \;\I’\‘J l\J\ WM\\I\M |
| |
f / L
|
i :.D-o. . Eay, ..- % 0y s L [
:;5.",;:: W, Y et STOCLLAAR I T Tt TUETl ey
z w2 §* z
7 - ".:.: '_-.lo- * " ‘
.-..' 't- -
¥ ¥ T T T ¥ T T T T T T
0-10 2011-04 2011-10 2012-04 2012-10 2013-04 2013-10 2014-04 2014-10
(c)
- | [
;’w i ||L“'
| | MW | ILW\ | |
[y . ‘ul """kl -
J y o , W
e U\,I e p
T . . 22 .3 3
s i‘;{-&ia_ e A - AN 2Ty
B e ¢ H3 3
: Y 53
T T T T T T T T T T T T T T T '\ T T T T T T T
0-10 2011-04 2011-10 2012-04 2012-10 2013-04 2013-10 2014-04 2014-10

Time (year-month)

30

25

20

15

10

Different value ("C)

Differernt value (%)

Differernt value (pmol CO, m%s™)



The effects of warming on accumulative carbon efflux
In Ailao Mountains
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Temperature sensitivities and their difference value (a),
the relationship between difference values of soil temperature and temperature sensitivity (b).
Ailao Mountains
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Dissolved organic carbon (g/'kg)

The effects of warming on DOC (a) and MBC (b)
in Ailao Moutains
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The effect of soil warming on nitrogen mineralization
in Ailao Moutains

Close-top incubation, 15¢m




The effect of soil warming on nitrogen mineralization in Ailao Mountains
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o BAIE b & (kgN-ha-30d")  FHH 1L
(mgN-kg-30d")

WE - FRET B LA
NH4-N+ NH4-N+ 1
NH4-N  NO3-N NH4-N NO3-N (kgN-ha™)
NO3-N NO3-N
TZ 281 1491 1772 1365 7245  86.10
St I 251.22
Wz 187 3213  33.98 9.11  156.14  165.12
T2 009 1376  13.84 042 6687 6728
IR 234.15
Wz 245 3194 3434 1189 15522 166.87
Wz 553 1606 2159 2688  78.04 10491
1R VIR 268.29
s 130 3232  33.62 633 15707 16337

Soil warming will increase nitrogen mineralization by 34.14 kgN-ha-'yr!.



Conclusions
Warming

* Increased soil temperature

e Reduced soil moisture

* Increased heterotrophic respiration
 Reduced temperature sensitivity

* Increased nitrogen mineralization




Future studies

SR from deep soil

Microbe

Young and old soil carbon mineralization
Soil enzyme

C and N interaction






