H51 % 51 ) +
2014 41 A

% ow ik
ACTA PEDOLOGICA SINICA

Vol. 51,No. 1
Jan. ,2014

DOI:10. 11766/trxb201301230049

WMRBEXN T ERSHTLNEIN

(1 PEILARAMRBLH K2 IR IR BT 2 B, B P dp e 712100)
(2 [ 2 e K R K £ O R IF 5 T 2 4 8 IR+ R 5 R Ry B R R S B A 712100)
(3 v E B2 B M R 5 IR, Jb st 100101)

OB EESAUTHEMRERMFRSTESEKREH RS ARG AN EEE ., A
114 Ak b 48 3 70 3 4= AR R B (6 mm 18 mm 30 mm) [ - SEP 1 A 1 A5 38 = AN S B AT
ME, AT R 6 (A T3 MAER M BERAE SR TRE L ERE RS R+
BRSHEKSMNTER R . SRR (D)X TR O FMFE A E A0 T HIERSH K, HEEX
THRIERZE LIRSS w0 e 85 (2) BERE TN 19 & 4, £ S B 1 O, 7E P IR BT M A), S
BOEWN E R SRS HERBWIE R (3) = A MS R M R &, K S bl B EHAR ,
% X A T ) el 7 i O B, T R R R, T ORI R T/ 0 B DR A T R AR B, SN R
I ) ¥4 7 48 h DAL i ELE 35 DU Y BOF R 0 A B RS R R (48 h DL ) . RN E MBI T,
TR E SR R W RS RN BR T EEmEE, BEAHTHEASHS EHY
KEXRMREW A FMRFESSET DEASB S RS KEN B LR G LR T 8 TR
58K R 2R SR BN A e, AR B A K M R, B R K S 1 R 0, AT 9 B L
B P ORI (E XT BE A £ K BE7E 0.20 em® em Ay o H DL 45 HERT DL & B0 56 0T K2 IS R B

BEACA B3 B FE 0, 5 0 K ROV AR W RS B A

KEiA ISRk B T R R
RESES S152.7%3 3C kAR IR D

el B B AR A R Al R R T ok R
VEF B 55 5T 00 R 5 LUR K BOR B & %
AP R B HA IR B K A AR - I R A
(RO, 2R 2 X 75 oK T RS FEAE 35 2K (R4
BN HEAFIFY A A s LUS ER R A K 2 m +
JRIP K Y T T O T e A 1 S B 9T 3 R
1078 35 LUS 3R R R R AR T2 ~4 mm
AR A TR A MR R R R 11 66% 5 2% F % A
TGRS FF 7 25 410 F LR IR AN 45 R0, 5
5 A LU IR 3 ) 18 I RS T 7 5 R B IS AL 2% L WU
Vo bR SR B A Al A2 b RS e DL R R AR
EYBCPE TR R R, b R TR e s PO I Y
WTER " K 5 3 R AL, MUE R
R T MEWEKRED RS HOR R E 1
Al b iy S A SR

w [E 58 H AR Bl 27 3 4001 H (41271239,91025018,51239009 ) ¥ B

A

UTAF SR AR ik B T I E RS R
(YRR AR TR, Ik B AR E
AR F S Bl /N R By | A AR R A 8
JK o3 B EET o0 A, T B AR AR B R4S A T
IR 30647 1 80 3% S O 0 25 5 A, Zhang %571 g
AT 11 BT PRbk i Sk I ISR, SR DL AR
- D B O b B SE L R )R R AR K. KREE
SN 5 DUR S R RS R M T
BRI, AEL I R X S [a] % B2 A 2 B sl 258 Ak A K
B LS SRS K B R R AT 70 Hr e AT
FUHEET Bk vh J5 3, 23 H R 5 0 7 B A RS AT

F AT LAY LA, 0T TR AE B R bk
RIZ LIRS HOE AL, X 585 LS R i A
BEATHRIE, O A HE K AR A 9 BF 5T A B BT i £ AR 1Y
A HLE R (A e AR

TOEIRAEE B A L RIS E-mail : fanjun@ ms. iswe. ac. cn
YEH A oK SE/E(1986—) , 2 BRVU M AR A, B+ i 98 4 52 5 1) g + 3498 . E-mail : meixiami@ 126. com

Wk H 3B . 2013 -01 =235 W BB S5 H 1 :2013 - 08 -31

http : //pedologica. issas. ac. cn



1 4] K BT A AR T A S O A 1 5 ) 59

LBk ik

L1 I XHER

I TR AR AR b 5 B0 58 1 o 50K . B AT
PZAR 0wl L T BEVE A AR B LTS 14 km 4b 975 T8V
WL (AR 2 110°217 ~ 110°237, Jk £ 38°46" ~ 38°
S517) I 1094 ~ 1 274 m, AXJE T i F
TR, B O Vb B, S URE ZH R B
#i( <0.002 mm) 16% , # ki (0.002 ~ 0.05 mm)
44% WK ( >0.05 mm)40% ,0 ~5 cm I+ HER
FH1.29 gem 7,0 ~10 em FHHHLE & &
8.9 g kg ' EM A E KRN 0.43 cm® em T,
1.2 MEFEEXKRHE

FHAY R (0, m” 7)) HEFE(C,]
m”CT) R L,W m T SRS ENE
J AL T AL S, A 1T A BRBK R Sk 2R AT
SE L SRR WK LB B R . AR K E A
ARG B AT 2 E AR A AT R IS B

)

INEER 22T AR A B A SR, I BB X I T B Y
IMSHOR BRI SEOY - YA, 5t 4 515 ) 6
mm 18 mm 30 mm =/MEEE - EEHRESE

Sy R AT S AR AT B 5 O (BB
3WHE B LX) o A THE A 2011 459 —
10 47, M9 4 H(% 247 K) &£ 10 ] 15 H
(% 288 KX ) By &5 R IEAT 0 Hr, WA L e T 9 vk (2
555 246 KFEM ) , HoP BEF T 5 mm /9 3
8,50 3] 8] % A Hydra Probe II (SDI - 12 / RS485) il
FEFEF G 11 0 ~6 cm IY-F 2 2 U&7k & (3R Sk
BRI A ) . A TNERES 80% 4T
MEZER, FEFFASEAE 2012 4F 8 — 9 H k4T, pEH 8
A1 H (55224 K)ZE9 A 20 H (5264 K) 14
PEAT 4307 SR SE R 11 3k, Hrb R B ok 5 mm
M4 R, XI5 E] % F TDR100 ( 3£ [F Campbell sci-
entific 23w ) 48 3k W %€ 4= 5K 43, 23 G £E 1S mm
30 mm ¥ AR -2 = F 20 TDR #83k (BHHK 15 em)
HEAT SO 05 45 R AR 0 ~3 em 0 ~6 em [1F-
WGk, FEFT T W 2 80% RS AT WA 5L,
30

m
<
w

201 14F + 38Kk &

0.0 | .=.|-|. ..... H .....

¥
0.1 410 3
Q

15

..... 10

1 P& Precipitation | 25

420 H
_15&

Rainfall in 2011(mm)

AT 1

Soil water content in 2011 (cm’ ¢

247 253 259 265

PR N O
271 277 283 289

a 50

5
mﬂﬂfﬂ 1% 7
% d m[mﬂé
5 130 g
;ﬂj.a &
& 5 RN {20 § =
a § 0. o / ==

Q h [
= ° o N =
s 5 H {0 2

g L

=

% 0.0 DH L ‘.[l..l ..... ||:|. .|.EI...|:| ..... [I ..... 0

A 224 230 236 242 248 254 260 266

B ] Time (d)

I oRF2014EA F B E0~6 cm ki, ofRF201T4ERE0~6 emEkE, ARK
20124EREFFBIR0~6 em &k i, ARK20124E8 10~6 em Bk, wiRER20124EF5FF
BEO~3 cmPKE, oftF20124E8 10~3 cm B 7K & Note: o stands for water content
in the 0~6 c¢m soil layer under gravel mulch in 2011,0 for water content in the 0~6 cm soil
layer of bare soil in 2011, A for water content in the 0~6 cm soil layer under straw mulch
in 2012, Afor water content in the 0~6 cm soil layer of bare soil in 2012, m for water

0~3 cm soil layer of bare soil in 2012

P10 300 ] o R 200 B T 2 B R R Ak

Fig. 1 Rainfall and mean soil volumetric water content during the test
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Fig. 2 Temporal variation of the soil thermal properties
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Fig. 3 Relationships between soil water content and the soil thermal parameters
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STUDY OF EFFECTS OF THE SURFACE MULCH ON SOIL THERMAL

PROPERTIES USING HEAT PULSE TECHNOLOGY
Mi Meixia' Fan Jun'?" Shao Ming’ an”’
(1 College of Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)
(2 State Key Laboratory of Soil Erosion and Dry Land Farming on the Loess Plateau, Institute of Soil and Water Conservation ,
Chinese Academy of Sciences and the Ministry of Water Resources, Yangling, Shaanxt 712100, China)
(3 Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)
Abstract

The study on thermal properties of mulched soil is of some great significance to the study of water and heat

transfer in the vadose zone and application of the mulching technology. A 11-needle heat-pulse probe was used to measure
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soil thermal diffusivity, thermal capacity and thermal conductivity at different depths, 6 mm, 18 mm and 30 mm in sandy
yellow earth under different mulches, no mulch, straw and gravel, so as to explore dynamic variation of the soil thermal
properties and inner relationship between the soil thermal parameters and soil moisture in mulched soils. Results show that
(1) mulching increased the soil thermal parameters and the more significant the effects, the closer to the soil surface;
(2) rainfall also increased the soil thermal parameters, which decreased between two rainfall events and the difference in-
creased between the bare soil and the mulched soils in the thermal parameters; (3) after a rainfall event, the three ther-
mal parameters differed in dynamic variation process, with thermal capacity being the most sensitive in response to rain-
fall, and followed by thermal conductivity, and with thermal diffusivity starting to decline later than the other two, over 48
hours later at all the three soil layers, and in the mulched soils than in the bare soil. In soils constant in soil bulk density,
soil water content was the most important factor affecting the soil thermal parameters in the process of frequent alternation
of wetting and drying. Analysis of the relationships between the soil thermal parameters and soil water content in mulched
soils showed that the relationship in soils mulched with either gravels or straw was similar to that in the bare soil, and that
thermal conductivity increased as an exponential function of soil water content, soil thermal capacity did linearly with soil
water content and soil thermal diffusivity increased first and then decreased with increasing water content. The peak of soil
heat diffusion rate occurred in the sandy yellow earth, 0.20 em’ ¢m ”’ in water content. Besides, from these above find-
ings, it can be concluded that surface mulch had a significant impact on dynamic variation of the thermal properties and
the water conservation effect of mulch would directly affect variation of the soil thermal properties.

Key words Soil thermal properties; Heat pulse; Mulch; the Loess Plateau
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