201249 A N A1 =S 5§43 4 45 9 W]

DOI:10.6041/j. issn. 1000-1298.2012. 09. 015

k5T X T iR EE R KB KRE SRR

I S S R
(LR E LK (b)) ER B 502 TR 2B, jb,'? 100083 5 2. o [ Ak K2 /K Fil 5 £ KR TR 2B, Jb it 100083
3. R E KA K H R 2 5T B K FIWFFE T, dE BT 100048)

(RE] 8 bt st X b T VR 0 BT oK R 38, 52 T W00 AS [ 8 7K 43 5 ikt + K AN B £ 0K 5 )2 TR
BE R RRAR B R S . S5 AE 20 ~60 em 1 )7 BREEJE T K AL BN, Ll b B A £ R S K R
e AP AR A S 7E 60 ~ 100 em - )2, K A0 B i 4 3855 K S d K WO AR BE Y )2 R B8 5 b 5 K Ak B &
[E] Y L3 K R 22 TN . 2R 5 R T KRR BE 5 ), 94T S0 5 Ak B TRD 1 S IR R R0 G SR R R A U 22
TR )2 (B 30 em F1 50 em 4b) w4545 10 2 i 3 7K A 30 199 - 98 3 B8 A IR, 0T 01 =2 Ji5 4% Ab L ) 2 S K ¥ ik
AN TR )2 (IR SR 80 em Ab) o, 7K 4375 BRAR BE B K, T S IRLBE S o SR 5 K AL B BE AR A A Yy e, P B
5 K Ak B AR $E v K A B FHRCR .

KEW: HEK HTHE WZEBR KRIE KFHSE

hESHKE.: S275.6 X EAARIRAD: A XEHS: 1000-1298(2012)09-0072-06

Effects of Water Deficit on Soil Moisture and Temperature Regimes
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Abstract

In order to study the effects of regulated water deficit irrigation on soil moisture and temperature
regimes in summer corn field of North China under subsurface drip irrigation, soil moisture and
temperature, as well as canopy temperature, plant height, leaf area index, yield of summer corn in the
whole growth stage were analyzed on the basis of a field experiment in Beijing. The results showed that
the treatments, except for severe water deficit treatment, kept soil moistures in 20 ~ 60 cm soil layer
within a high and stable range; soil moistures for the well-watered control were higher than that for other
water deficit treatments in 60 ~ 100 c¢m soil layer; in all different soil layers, soil moistures had little
differences for low and moderate water deficit treatments. Influenced by the degree of crop cover and
water deficit, differences of soil temperatures and canopy temperatures among treatments were remarkable
in the jointing stage; in upper soil layers (30 ~50 c¢cm), soil temperatures for the well-watered control
were lower than those for other water deficit treatments before the jointing stage, but the differences
among treatments were reduced after that; in deeper soil layers (80 cm) , the higher the deficit degree
was, the higher the soil temperature would be. Finally, low water deficit treatment had higher corn
yields, and moderate water deficit treatment greatly raised irrigation water use efficiency.

Key words  Summer corn, Subsurface drip irrigation, Deficit irrigation, Soil moisture and

temperature regimes, Water use efficiency

Yk HH: 2011 -10-17 & E HY. 2012-02 - 14

[ 5 o BOR W98 & R 1R (863 %11 B By 35T H (2006 AA100213 ) F1° +— .7 B KRB SC 4 31R) BE By 5 H (2006BAD11B02)
TEE B 4P 1, RN E Y KMEE £ b VR FEF 5% , E-mail; babybluezou@ 163. com

BIESE: W% 8 AR, FEMN G R KE TFEPIS, E-mail: huangxingfa@ cau. edu. cn



HoM

AREE A KR 0T M I THE B RO KR B A 1 R 73

51

7T S RE T K i A R R A A IR T
Bk iz s 75 10 512 XU AR T mE . R,
HT T T 7 TR RS W M K K o3 is iR B AR X
s s E5P Ui DY A /IO e = J: 0 S 2
WE=E TR T ERARET TV HR TR
PR FR AN HOK AT . E bR
AR 7 A AR VKT BIR T JICRG /K ™ 6 ) 52
Wi, $ T3 BT E A AONIE K R BR . AT, TR A
o VR I )™ Y 2 A K HE BB, ST E AN
VA TS R R B T — A i R
TEH T RHE 2R PE R, 75 08 LK 7 5 SRR K Y
PAPEAE T, LIt 7 T LA X T 37 70 B B OK 1) e
DLIR 5 HEBRC RO BT SRS B0 . PR, W5 T s e
ANl KA B - K FRARBL IR0 b2

AR SCAE X A 5 i DX T 7 1 B T K 5
B ) LAl b BRI 3T i AN ] T K Ak RS A K
75 S B K R R

1 HEEH®

1.1 K&t
L5 T 2008 47 6 H ~ 10 H ] 76 b 5t i K 2%

I

DX [ KR K F Rk 2 B B X 0 i b 14 B TR BT
7o ZHEMAL T4 39°39", R4 116°15', HI[A] +
560 ~ 100 em FEJE R HE + 356 1+ 5 4 B dn
F 1,7 ¥y H ] RF K R 2 5 4 5o 30.58% F
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Tab.1 Soil physical properties of the experimental plot

TR/ cm

0~20 20 ~40 40 ~ 60 60 ~ 80 80 ~ 100
0 ~0.002 mm 10. 83 11.67 16.17 16.17 16.17
TBURL T & 53 %/ % 0. 002 ~0.05 mm 45.57 43.17 40. 97 43.17 37.83
0.05 ~1 mm 43.67 45.17 42.86 40. 67 46. 00
KE/gem ] 1.41 1.61 1.65 1.65 1.63
M [ 45 7K R/ %% 28.73 30. 17 31.49 30. 55 31.98
M A KR % 42,17 42. 49 39.87 46. 36 41.49
T2 EKREIEI
Tab.2 Irrigation treatments
ES S N FoK b B 8 5 oK b B w5 K Ak 5 K b B
103 JZ R/ em - . o " o " "
EH W K TR K F R KT B HEK IR KT BR K B RR HEK TR HEK B RR
FEAh— 40 FEHIHE 67 mm HEHTHE 67 mm HEHIH#E 67 mm FEHIHE 67 mm
B —kE 40 75% FC;FC 60% FC;FC 50% FC;75% FC 40% FC;60% FC
PR —Hh Rl 60 75% FC;FC 60% FC;FC 50% FC;75% FC 40% FC;60% FC
il ol — 3 9 60 75% FC;80% FC 75% FC;80% FC 75% FC;80% FC 75% FC;80% FC
T I — A 60 65% FC;80% FC 65% FC;80% FC 65% FC;80% FC 65% FC;80% FC

1.2 WikmBE
(1) BB KR ARG L I 1 s ALY, 7 B
AN ]2 TR 100 em B4RAS, HE 32 T

SKHYIE T 7, R ] TDR 3K 73 5 R4S, B 20 cm
—JRBEAT K o B SR E , R R 7K 100 em,
TR BE 3 d I E — K, I3 AR B UCHE KR K B
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Fig.2  Soil moisture changes at different depths in summer corn growth period

(a) 0~20cm (b)) 20~40cm (c) 40
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(d) 60 ~80 cm (e) 80 ~100 cm
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Fig.3 Soil temperature changes at different depths in summer corn growth period
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Tab.3 Analysis of corn yields for different treatments
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