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Effects of Irrigation on Soil Temperature and Soil Freeze-thaw
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Abstract: A series of field irrigation experiments of bare plot ( BP) , plastic film mulched plot( PFP) and

corn straw mulched plot (CSP) were conducted during the seasonal freeze-thaw period. The effects of

irrigation at different stages on soil temperature and soil freeze-thaw characteristics were analyzed. The

results showed that the soil temperatures of plots irrigated earlier in freezing period were lower during the

freeze-thaw period. The irrigation had a little effect on the soil temperature of BP and PFP in the thawing

period ,

and the irrigation accelerated the thawing of the surface frozen layer.

The soil temperatures of

CSP irrigated at thawing period were lower and had a smaller variation. The mulching of corn straw went

against soil thawing. The irrigation had a great effect on maximum soil freezing depth in the rapid

increasing stage of accumulated negative soil temperature at the depth of 5 cm.

Key words: Irrigation Soil temperature

51

7 I R R 0 R VR A5 5 A IR TR B R
S AR 1472 RN o S X AR A IR SOM AR L . 2
S U R e AV 0 R 4 L BE LA I, 3 vh g K 23 (S T

I

UVRESS TE % o 30 Z 0 v b A v B 2 A
BVE T KR B SRR ML S RS R
Wk H . 2012 -08 —16 &l H . 2012 —10 —21

Freezing Thawing Seasonal freeze-thaw period

. R 3 BN A T AL S 30° DAL IX
XL X R Z R T 5 TR K™ E R
X o drdEk, b 5 Rokis e i B g2 in e, A&
b A 7 I K e 2 A T S BROK R o T K
PRI H B, o G T DR 23 IX S A4 7 BE , SR
T A7 S V4 Tk 300 A FET9RE /K 77 TG A AF 98 R B8 /b o A
el P9 7 22 000 S A VR 00 A T KO P A L

# [H R A IRFHA I GBI H (40472132) (L7448 F AR 56 6 B B 5T H (2012011033 —2) FIK UL TR 2% 2012 4R 4G 4 B 4 BT ) 91 H

(20121016)
1’E%‘i%ﬁ'
BWAESE: ABHWE, 82, AT, 2 ZENF LB

s PR A, FENFE KR S K B AESY , E-mail: ambitionchjf@ 163. com
B BN 12 KR IR S KB F 5, E-mail: 2xq6818 @ sina. com



%3

PRZEBE 45 . 2275 10 VR Rl 0 9 K o e SR 2 15 % Rl A 1 2 T 105

Bt B K SRR B0 A T B T AR
3w NP S S b (B 7/ U 1 U N S N = e o
Iy R o A 4 S B e P VR R % U
M B A S # % AT T

AR BER (4.2 x 107 1/ (kg-K) ), 31X — 4%
PEXT T4 B2 R MR A EEE . HAT, B RS
T V5 il 303 A X M R Bl R ) R T R R AL Al
T8 o AR SCRALLP 48 7K SCOK B IR B I o R A 1) 5 5
i R S, FEAT T RR M IR o M R R AT
b B £ TH 18] 28 ) 2 A B 3K 38, 20 A T T O S R
KOS AN [i] 3t 4 A0 3 4t Bl - 98 30 J88 0 - 8 R R R A Y

W,
1 REEHRFE

1.1 R XER

I XA T 1L P 48 A, K5 T R 60 km
Qb (1R A Y5 4 S B s, b ER A B A AR £2112°307 ~
112°33" b4 37°26" ~37°27", ¥4k /& FE777. 0 m ik
50 DX Ja B Ul afy BT P o T 5 R KU, B S KUK
DV H WAL WS, & R D
& ZAE(1954—2004 4F) V)RR 9. 9C ; A FEK
4152 mm, FEEPTE 6 ~9 H 17 K H 7K K ik
1642. 4 mm (/NRYZE K ) 5 D7 S e KR R IR 92 em
(1960 4F) , ZAE V- Y MIXTIR B 74 % | 22477 ¥ WUk
0.9 m/s, 44 IE 5 1 200 d,

B XM R K A R R 25.0 mo 3K 5 [
(2004 4F 11 JJ 1 H % 2005 43 J] 31 H) KFH &5
SHEON 127,18 kI/em®, Hodh 12 A 4y A BH i 5 5 B
BAK, M 18.77 kl/em’. 1 H F &, F #H <R
-6.8C . H ¥ HEAMAIWB B A 12 A 31 H,H
-15.7C; H N\ B A 12 J1 31 H,H
—23.3°C i 56 91K BH 4 5 5 R H T 24 S0 AR A6 Ry
fEDLIE 1,

— | ]ﬁ[';l/)]/”(jfull
NBHA S i

WMWW

H
BT s 0 P 0 S AR A B i S 7 i

Fig.1 Diurnal average air temperature and solar

M= C
|
B

VWA Wan

radiation curves during test period

L2 RBAERAR

U eI D R (LD ) | b 5t b (MD) A
FEAT it (JD)3 Bl MD B g9 K8 0.1 mm
3R L0 0 ORI B W) o FORFS AT, K4y

5 em, SFEIJE RIS 18 e 35 K AR A 4R
E , R BE R AR SO BN R , VR 45 5 Rl AL TR B R
PN T e B 00 32 8, UL ek ] £ g 8:00 ~
9:00, 11 A1 H,5 ~10 cm ¥ LS KK N
15.6% ,5 cm At +3EEEH 0. 1°C

N T ST 4E 7 VR R A [R] VR Bl B B K ) - 3
B AR B R P S SRR AT T 24 2 BN SR
TR R A R e 2 Oy 8 B, 3 L 0 ~ T 3
7,0 AR VR Rl R R R, 1 ~ 7 23 AR A T 9
JKH S B O R0 K — W, K E B
225 m’/hm K B[] 34 2 800, K K U5 A 3 46
XM R 7K, Ki 6 ~8C, MKHMIEIL,

F1 FUHFMERIEKRE BRI
Tab.1 Irrigation experiments of different plots

during freeze-thaw period
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Fig.2  Soil temperature variation in bare plots
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Fig.3 Soil temperature variation in plastic film mulched plots
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Fig.4  Soil temperature variation in corn straw mulched plots
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Tab.2 Accumulative negative temperature at 5 cm and the maximum frozen depth during freezing period
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Fig.5 Soil freezing and thawing process in bare plots
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mulched plots
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