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Distribution characteristics of soil temperature within and outside a subtropical evergreen
broadleaved forest in Ailao Mountains, Yunnan Province of Southwest China. YU Lei'”,
ZHANG Yi-ping'?**, SHA Li-qing'”>, TAN Zheng-hong', SONG Qing-hai'”, ZHOU Wen-
jun'?, WU Chuan-sheng® ('Key Laboratory of Tropical Forest Ecology ( Xishuangbanna Tropical
Botanical Garden) , Chinese Academy of Sciences, Kunming 650223, China; *Ailaoshan Station
Jor Subtropical Forest Ecosystem Studies, Chinese Academy of Sciences, Jingdong 676209, Yun-
nan, China; > Graduate University of Chinese Academy of Sciences , Beijing 100049 , China). Chi-
nese Journal of Ecology, 2012, 31(7) . 1633-1638.

Abstract: Soil temperature is an important environmental factor of forest climate, which closely
relates to plant growth. To deeply understand the variations of soil temperature in forest is benefi-
cial to reveal the functions of forest ecosystem and to assess the environmental benefit of forest.
Our analysis on the observation data of soil temperature within a subtropical evergreen broad-
leaved forest and in an open area nearby in the Ailao Mountains showed that the diurnal variations
of soil temperature within and outside the forest presented a single-peak curve. Compared with
that in nearby open area, the diurnal variation of soil temperature in the forest was presented in
shallower depths (less than 20 ¢cm). The depth of the diurnal variation of soil temperature in the
forest was deeper in spring and autumn (20 cm) than in summer and winter (15 ¢cm). The soil
temperature in the forest was lower than that in the open area at each depth, and the diurnal and
annual variations of soil temperature in the forest were smaller than those in the open area. Over-
all, both the diurnal and the annual variation ranges of soil temperature were larger outside the
forest than within the forest.

Key words: soil temperature ; subtropical evergreen broadleaved forest; Ailao Mountains.
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Fig.1 Diurnal variations of soil temperature
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Fig.2 Diurnal variation of seasonal soil temperature in the forest
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Fig.3 Diurnal variation of seasonal soil temperature out the forest
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Fig.4 Vertical variations of average soil temperature in each season

TRt e T A L, I ELHVS ] AR A i
BRTHAMIR N ERGRZE, S350, B 5 R R
THR AR ZE R AUE 20 em LU 2255 A,
2.3 PR AR AR AL

HITEL 6 F] UL, AR FIARSIAN [ TR JEE 1) 3t i 4 A2
T EARPL, K BRI M i, MR 100 cm TRIZRY
Mot B AR AEL Y BRAE 2 H, JLA TR B2 1) 3t 3 Ao I L 22
TE1 50 em MR RS E T BAE 7 A, AR ER

MR e BAE 8 H, 5 em Hbu ik A9 45 A8 MR
8.6 C., MAMIY A )2 M il B I(E IR EAE 1 H,
0 emPY IR B (EAE 7 A, HA G B 5 b iR 55 e
WTE8 A5 em MR AYAEAZ IR A 11.2 C, Jf HAK
PUFIARSMESTE- Yy b il S A 1 34 552 0 I 1% B8 34 i
TRAZ RIS R FIAR A A B b I 585 31 46
PEEIE Ry = 1.3025x,R* = 0.912,P<0.01, H
W,y SR, « SRR P ML



A B RN PG F SR AR P S IR 2 A SRR 1637
R (T) HR ()
8.0 85 9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5 8 9 10 11 12 13 14 15 16 17 18
0 i 0 WA
-3 =p=1x| -3 '
B
-10 u Ty -10
g -5 7 s
B =
¥ -20 5 -20
—40 40
<0 =
-100 -100 1
B 5 FHHEEESH

Fig.5 Vertical distribution of average soil temperature
16
14
12

10

Hi (°C)

ATs (C)

*T 2345678 9101112
At

E6 FiREEL
Fig.6 Annual variation of average soil temperature
3 %W 8

I e K/NASTR] A AR OB F2e AN ] 20 &
TR , XTIk o3 Fn i S BA WO e, 3o
LIV A 3 ) b A A B i S — 7 T B 45 SR AL
S5 AT, 5 — Ty T, - JET IR PR St A ) 55 4
FH SRR PR B ) 555 4 RS 4. PTG - B ) e v
T R E L T HARJE Ll T 32 K
FRE LR R S S M R, M iR AN AE 20 em
WV EEIUH PR A H AR E (BT 1) AR T
FTLAFE Y, A2 1L T 1 ¢ I ARAR I 20 em 78
FER IR HAZ IR 0 °C, B WA T RIS B 1 75 U
PAZATHIAR(0. 8 C) K F LD AR (1 °C) il
RINFW ZIZH(2 C) (REKILFE,2002; 524 1
45 2008 ; T4 2010) , H AR 0E B IR B8k T
W2 132 B FIRBE I 52 0N (A5 2 iR
AR N EAE (18] 1) 3% 5 HAb B X

12345678 9101112
A%

123 45 6 7 8 9 101112

Rt

W5 45 A —F (Lloyd & Taylor,1994 ; 5 58 L4 |
2002) , XL (1991 ) ffid 6224t #h I 19 BIF 5, AR
SCHIE AT, IR 2,

®1 FREMEXAMIEHEE
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Table 2 Compared with Liu Yu-hong’s study
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