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Table 1 Chemical properties of experiment soil
HHUR 2R PR ek 5 2 T
. i Alkali hydrolyzable Total Available i Available
pH Organic matter Total nitrogen . Total potassium i
( /kg) (g/kg) nitrogen phosphorous phosphorous (g/kg> potassium
g (mg/kg) (g/kg) (mg/kg) (mg/kg)
6.98 20.54 1.66 89.90 1.70 162.70 14.79 100.70
®2 HiATEMENR
Table 2 Physical properties of experiment soil
- +JZ Soil layer (cm)
+ VLR Soil properties
0~20 20~40 40~60 60~80
2~0.2 mm 23.18 21.14 17.42 12.61
HUMALRL (%) 0.2~0.02 mm 40.84 42.62 39.89 35.15
Mechanical composition 0.02~0.002 mm 20.63 20.11 23.93 31.99
<0.002 mm 15.34 16.13 18.76 20.25
_ . WU 1 WU+ W TR L it o
N I . =
Tt (FFR])Soil texture Sandy clay soil Sandy clay soil Sandy clay soil Clay soil
23 T Bulk density (mg/mg) 1.50 1.57 1.55 1.46
MFLBRIE Total porosity (%0) 43.44 41.85 42.44 46.22
I F1Er 7K & Saturated moisture content (mg/mg) 0.421 0.409 0.414 0.418

L2 RBigit5hA*

IR /NS AT, HRE 44
FEKEER TRER BE 30 em 4+ RV AL +3E KK 7153531
5% 15 kPa,30 kPa 45 kPa #11 60 kPa BFJF4EHEK ;
T ARBTTE LTS RZ 3K S {E AR A FE Y
RS, DX 12,15 m®, HE K E kg
2 (157~45 em +J2) HIRRRA 7020808 1 (IR
0. 7) Wi fE T3 & 7K Bk H AR K &5
—WHEKE, BmIRMIKE S, St 8 M/NIX, MK
Z A 70 em BAVEDRHG ARG AR 1E7K 73 ER Y
%, BN/DNX 4 K28 G E%REE A 18
B SEREALE S A KL BN, R
R[] 24 1 iR 2 R

TERS A0 FE /N X P AR 8] 67 o3 2 3 35K ) it
(Trase 7)) » W45 13K 46 /R MEK, T2
T A AP SR A /N K & K ] L 2
HiAk e GERLA R, Fr R SRS 7Bk
SICIERE TS RV BRI € VA AAS B By
BITASCM 22 55 = AR S (A P /K 1 TR BR A B B 6
AR Ve FIVAYERE A PUBRFIEIRE: & & .

2 HIRE

2.1 AEEKERI TR E RS AR
e AL X AR AR S 2R bR, AN
GRS ek 7o) SEEY ol s i N S B iU PR S

2 E) LK SRS S U
PR RUT 25 d(TFRAK A AL ) i, ER ARG 10 5
AT d(HEATIT TRAD R ) B 1 S 5] 8 /K428 1 T B Ak 28
% 10 KRB HibkE R IBERE A -8 B
PAe 2 A T3 3, M3 3 ITLAF . AR K4 ib
HAFHk S 22 A T 1Y0s 5% BB KE H
1,30 kPa AbPE A HikkES MR, BT 30 em
LR A0 3K F73k %5 30 kPa B FF A4 HK 4
SR T BRI A KRS TR,
2.2 FEEAKEES| TR X & fi B 50 M B AR

A

T Sk B S AR P AR B R AL T8 R e R
WG B R EARSEAE KB BB KA S
PRI R0 2 5 LK W 5 16 5 3 i TR R G A XL
Rl 200 g, A SO A R B K ) T B e A
ST AR (0 SR 35 B A BE I ) S PR AR TR
2.2.1 A% C HEE CORH Vo), LRI
MRS, BT I FEAE T H KSR B3 DL i/ 2 A ik
Hipl— R B Ve W2 —FRER A R R BT
FALH BT B EAE R 2 5k Py g
St R, SEMAERKRRT LAY, Fit,
Ve £ B IR F2 0 B 6 R 3 5 R iy
Fabr. NIEHE K AbPE 7 AR S Ve SRR 4 BT
T, G 4 AT B K ) T PR 3K R ) £
e, FHR I Ve SR AR BRI TS



90 TR R A5

%24 %

P, X FRIHBE S KIS R KR 7B 3K
RIS AR e Fh K B R, Koy 5 ik, @
BRFRLD Ve SREIER. AREPEKES TR
AbEE (3K 7)) W Ve & & K/ANHEFINIR T
45 kPa—>60 kPa—>30 kPa—>15 kPa, 14/K}) 60

kPa.45 kPa,30 kPa #4315 15 kPa 4b P i) % #ii
Ve &2 Rk %) 12083 KF, 17 60 kPa,45 kPa,
30 kPa =AbFHR)ZE RN, R, MIZRERSE Ve
SR RS R, AR RE K T IR 3K R )
1 30 kPa~60 kPa,

"3 FEEKEGITROERNEMFSMZAEALLR

Table 3 Comparison of plant height and stem diameter of tomato under different treatments

o E RE(d) BT AbF Treatment (cm)

Days after transplantation Index 15 kPa 30 kPa 45 kPa 60 kPa
95 #ki Plant height 44.3pB A7.4 ap 46.8 aAB 45.7 abAB

25 Stem diameter 0.81 heB 0.87 aA 0.84 bAB 0.80 ¢B

32 ¥k Plant height 66.2 abA 68.6 aA 66.0 bA 65.2 bA

25 Stem diameter 1.00 aA 1.02 aA 1.01 aA 0.99 aA

29 Pk Plant height 89.0 aA 93.0 aA 91.2 aA 90.6 aA

Z5H Stem diameter 1.06 abAB 1.09 aA 1.04 beB 1.01¢B

17 ¥R Plant height 119.5 bAB 125.1 aA 118.8 hAB 118.2 bB

25 Stem diameter 1.08 bAB 1.14 9A 1.09 bAB 1.06 bB

T+ 4 Duncan K55, Kk NG TR BIFOR L0 52022 R BEKT A& 4.8 5,

Notes: The capital and small letters indicate significant difference at 176 and 5% levels with duncan test. respectively - The same for Table 4 and

Table 5.
x4 TEEKEHI TR 2B A m RIS TRAILE 5
Table 4 Comparison of fruit quality of tomato under different treatments

g Ve(mg/100g) LY AR () BERR 1L R (mg k)

Treatment Vitamin C Soluble sugar ( %) Malic acid ( %) Sugar/acid ratio NO3z —N
15kPa 13.77 bB 15.70 bA 3.09 ¢C 5.08 105.30 aA
30kPa 15.70 aA 17.75 abA 3.32 ¢BC 5.36 106.10 aA
45kPa 16.20 aA 18.02 abA 3.66 bB 4.92 114.00 aA
60kPa 16.09 aA 19.22 aA 4.45 aA 4.31 103.73 aA
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Table 5 Comparison of irrigation effect under different treatments

4b 3 78 (kg/hm”) WK HEKJF(d) SR (m*/hm®) KR (kg/m)
Treatment Yield Irrigation frequency Irrigation interval Total irrigation volume Water use efficiency
15 110474 abA 18 3.3 1893.786 58.335
30 119928 aA 10 5.9 1602. 282 74.848
45 109922 abA 8 7.4 1413.875 77.745
60 98313 bA 5 11.8 949.857 103.502
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kPa 45 kPa ZbPR[] i 77 2 22 R ARB ) B2 KF,
15 kPa 45 kPa £l 60 kPa =Fhy K 4070 ] 35 i 77 B
ZEFWARREN B E K, HHh RS hRERL R
P 5 HE K ) T PR - 98 7K (B 38 K 7 hm T K
UCBURN 22 11 T 7K 20 v 0 /0 VR K ) 32 i 1 I
ANTRIEKFE ] T BR AL FR 2 55 7K 53 HE 7 RCR R/ INHES
I A . 60 kPa—45 kPa—>30 kPa—>15 kPa, H,
60 kPa b3 H AR T i fc b (HE HE K St i
D AFARIK I A PR g v (EA B AT T AN A
B 110 kPa B RAE T R e, (R H R K E

BR AR KIS A2 P R e I A iR B KB H
., M2 T, 30 kPa b FEF I~ B i AR
I 7Ky AR R KR BGE . BAK R
A THY REFBCR.

3% i

TR 2 T IR 2 R 1 A [ K
PR FRACFE S ik 04 Pk v ZRERT SR 52 o 4R A
Ve IR A DLER AH IR+ & & WA S & L Ky
AP R RR R T BT HUARS TS i 458
I A 0 b b 24 TS R A R O 30
em T ENREZERE R 15 em ~45 em , {E1H HLEL
0.7 JE/KFEH 1 PRI B 47K & i 3Kk 30
kPa JEK I NR A R ZE T 45 kPa 60 kPa #E



92 TR AN 5245

IKESH IR, AT 15 kPa MEKESHI TR, 4EM, [0 8506 MR D2 3 b Rl ik s 2 ERT S Ik B e
VB E HHKR F7 30 kPa o RS S E R 2L TRAXALFIE, 200, 18(2) L1377

o g e [10] FSEZ. ¥F 53K 5L FiMEBEAR &R B 3L ik
B K ) TR RRAE 1t 1959, (8) 1515
[11] #2405, 206K - FIMERA MR IR S KR Rl T

£ E 3 k. 224, 2002, 18(2) , 176—181.
[1] Phene C J- Maximizing water use efficiency with subsurface drip [12] SkiEHE. #RE, KEE . (RAP MR SHESARM A I]-+
irrigation[J ]- ASAE Paper 922090, Charlotte, NG, 1992. 21— BBk, 1993, (5) 40— 42.
24. [13] EHgk HRETKEBRBEARMBRSHET[J] KR
[2] Camp C R- Subsurface drip irrigation:a review [J]- Transactions 1998, (1) .38—40.
of the ASAE. 1998, 41(5),1353—1367. (141 WHRRYE. 5Kk £ e, b e Sy TR0 i AR 1 4 B R i g
[3] Phene C J- BRIEHITE. 20 0 MK B — M TS E () ] VR HE AR EWLT] FEBEHEK 2000, 19(3) 5861
K. 1995(1). (161 4ARRI. 3K e 222 . 45 . VG vt o R — o
[4] Caspari H W, Behboudian M H. Chalmers D J. Water use: PRIERR #h 3 LR 2 m [ 1] - 485d 4, 2000, 31(2) , 63—65.
growth and fruit yield of "Hosui 'Asian pears under deficit irriga- [16] Fpmids. sk E0e, 20 W PR 00 1 KM H AR [T ]
tion[J]- Amer Soc Hort Sci, 1994, 119,383—388. TLRAARO R 22448 2000, 31 (1) , 130—132.
[5] Adamsen F J. Irrigation method water quality effects on corn [17] WEEF WL ik E e R4 13 i k8 5 R AR i 5%
yield in the Mid-Atlantic Coastal Plain[J]- Agron J, 1992,84(5). (7] PERHAR ML KA 5 4R 2001, 32(1) 327 36.
837—843. [18] BB LT I HIBHE L 3K A VRS H A AR 3 7 45 KL
[6] DeTar W R, Phene C J, Clark D A. Subsurface drip vs furrow HAYBFFEID]- PEFA - TE AL K2, 2001
irrigation ; 4 years of continuous cotton on sandy soil[A]- Beltwide (197 ERIER. BR/NE - BT 1875 IR XS A B A it R A B2 [ ] -
Cotton Conf, Memphis, Tenn; Nat Cotton Council [C ], 1994. Hris Al BLE 2003, 40(1) . 6—9.
542—545. [20] Srad, R0k, MiBRK. 5 =5 ol X 500 R 2 i 0
[7] Henggeler J C- A history of dripirrigated cotton in Texas[J]- I3 PC R RS i A R D] o E gk Sk 2004, (2) . 10— 12.
Lamn- F R Proc- 5th Intl. Microirrigation Congress; ed, 1995. [21] Bt BRI 4 - 75 SRR o PRI 3 ™ JE A ot A S [ ]
669—674. HE 23, 2002, (6),4—6.
[8] Phene C I. Beale O W- Highfrequency of irrigation for water nu~ [22] REARJE. B TR TR MR TS RE R A
trient management in humid regions[J]-Soil Sco Soc Am J, 1976, RS BT R B M A AR [D ] SR 24, 2008, 20 (1), 22—
40(3),430—436. 26.

Effect of different low irrigation limit on growth, quality and yield of
tomato under subsurface drip irrigation in greenhouse

TIAN Yi. ZHANG Yulong, YU Na; ZHANG Hui: ZOU Hongtao
(College of Land and Environment, Shenyang Agricultural University, Liaoning 110161, China)

Abstract ; Plot experiment was carried out to determine the suitable numeric range of low irrigation limit
under subsurface drip irrigation in greenhouse, by comparing the plant height, stem diameter, fruit quality,
yield and water use efficiency of tomato under different treatments. The results indicated that when the drip
tubes were buried at 30cm underground: the depth of designed moistening layer of soil was 15 em ™45 em and
the wetted ratio was 0.7, and the upper irrigation limit was field capacity on loam soil while the low irrigation
limit was 30 kPa in soil water suction. the growth of tomato was good: and the objectives of high-yield: high
quality and water-saving could be achieved-

Keywords: tomato; subsurface drip irrigation; fruit quality; yield; greenhouse



