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K FEK S R M, 52 e SR = A B3l BRI /K Sk s 0 DAY Ol VEE 3 R A e sl X AR 3 2
Rt—EZ%.

1 MR575E

1.1 MR

WIS T 2017 43— 7 H LB 8RB R /R 85 B 22 17K L 00 2t H DGR = kAT . 1 Xigk 1 020 m,
FERI10.89 C L AEIFE /KR 40.1~82.5 mm, FEYZE K 7 1 976.6~2 558.9 mm, 1 N /AKIIRTE3 m A 47,
BRI R AR . 458 FH 0~60 em 2 PP FARFRR &8 1.39 g/em’, 388 i A R0 458 -+ CE R
HH 1) 37K 289 27.6% (R FR & 7K 36D o
1.2 MRSt

PER A O SM—5 7, AR 2 2017 953 H 18 H, IS 45 I 1242017 427 H 10 H o 38k
WEFEAMERK KBRS ER S NG H 18 H —4 H 20 HD) JFAEALR A4 H 21 H—5 H 18 H) .45 F ik
(5A19H—6 A26 HOMZEREKI6 H27H—7H 10 H) . 2R, 225 50 cm, 520 cm, 22K 6 m, 227
PER 70 cmoe FAEAE N 128247, BRATHE N 30 ecmx40 cm. 3G FL R B 4 P /KSLE S : 1 m(T) 1.5 m(Ty) .
2 m(T5).2.5 m(Ty), 55 W B i EEAE AT (CKO , JE S AN B, [ AN B8 R 300, JEah 15 MR/ X .
T 7 BRI R A BR A wER A, iy B AL = 10 754 em® BA B 3FLFLAE A 10~900 nm.
T R A A B S O 1A 247, Fo b Rl s HE A 7R ZE R 18] 20 em YR AL T2 i HE A AR B TE 2B rh (R Hh R
Ak Mt e A6 S S EE R E R K AR R A K SR R T, A AR B AR SRR, T T To T AR BR A2 A 5 M E
KBS0 203.2.231.4.256.3.286.9 mm. AP 1 TR F1BIEIE R AHAR /N X 2 (B RN 1 m 1%
BIATRE S . 456 4 AEFm SR A0, CK &4 & IV /K 215 8 N 350 mm, K IKEL10 K, AR i 1k, 52
P R BT HE K, FFAE AL SR BA S U, 3 BIAE 4 H 21,28 H W5 H 441118 HBFATHEK , 45 REEHA 4 1%, 2 BITE S A
27H.6 1 6.16.26 HFATHEK . BRRHEKE—FL
1.3 iR B & 755k

D H3E S KR E » KT E 38 KR . BURERL B 43 51 N /K 1 5 8 S o G E 5 ) 0 10 AN
20 cm &b, BEANBUREAL B BUREIR FE N 0~60 cm, BEFE 10 cm N 1 )2, UE BEAL BEAE 10 d BURE 1 7K, i HE AL BEE
R ANV J5 24 Wb AT HURE .

DF AR AN ZER . ARG P A e A 60 dFT T, 1 105 e A AR A K 2218 , DRI BL T ik o S A 38 1A
MF5ERE 60 do FERE 10 dWE 1R, BN AEFRIE I S ARFEAN & A 5 ) 25 RO EAR S 45 2 s 24
FI AR = RO E AR B EAR

3) 7t HH (AL RE K B o MR 4 7K~ o B AR 38 00 %A LA ) R T 7K 2=, 1 B O

ET, ,= 1027iHi(Wil—Wi2)+M+P+K—C , (D
i=1

A ET L NP BCE B W AR K& (mm) i 9 B3R H n o8 HIREREG v, a8 )= HRA BT E (g/em 5
H, N3 i )= HIRT L (em) s W, 95 i |2 HIRATAG I BCS KA W, N i /= 3R RN B 7K MO Y]
P HE 7K B (mm) 5 P UL 5T A F6) 8 7K B G 5 K 2R 00000 389 P4 3t 1 7K b 45 8 Cmm) 5 C 9 W8I0 391 9 HE 7K
(mm) o 5 X Ab TR ZE N, ToFE b 78 S HEK & (R F ZKA B BRI P=0, C=0,K=0. (1) A LAfE
GVSF
ET, ,= loiyiHi(W“ -W,)+M . 2
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W 5E G » THE RIS S8 A Z AL B ) = Al .
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K 32 B KA A SR B R FREKAEEE TR 0~60 em 12 T IE & /K AEEE BN K3
A (LA J7 0] 34N BURE AL B (1)~ 35 38 B /K SO ARH8 ) o b BT 1 R 2801, 20 22 4 20 d, Ffcie] V8 Ak 72 - 38
TR E O d BB 5, T3S K S K 8 X VG A B a4 B AR . eI, HIBWIE S
TR ZEAFNS A, ol iy JBE A AR 7K 38850 B AR, [R1 4 v 1 1ui s Hh I &, IRV, T B B R 3 2k J
TEPRAR R RE 75055 , T B 58 Bk 268 K 390 i1 X VG [ B 2 57, Tu AL 38 20~60 em 1 )2 LI 5K %Y
IEE20% LA b, KSR 0 I G . B AR B AR, AR R K S 78RBS KR
N AR X VO EEH . S8, T Tou T T AR B, 0~60 em )2 1 35 4= 3 5 7K 2\ 5E A5 20 d 1
19.03%-+19.17%-21.16%+21.92% F [& € 18 100 d [ 14.29%+15.04%17.1%H1 18.21% , BT 43 51 N 24.9%
21.54%-19.18%H116.93%, 7K 3k Hs Jyiirmy , 38 57K 28T B BE MR/, Ul B s 7K Sk R 0, A R T R RR e 1)
BK MR
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A1 REAETEFHALREKRYFHE T

THERC TR, 58 M4 RAEAT HE K, H 5 /KR & TR AL B, SEAE 20 d W E /R Ah 78, RS KR T B
WY, S EAE 35 SEE KA T RIS K RIZHT . EHH 40.60.100 d #4909 HE 5 24 h HURE , IS /KR
Bl T EAE 80 d M RTHURE , 5 Ja A LE , 3355 7R SRR A o 15 D 7 VB - 398 55 7R 3 2 HE 7K R M
R ETKINE , RELIN 8] P 5 KK 7 N 3, 385 KR R Ty K G5 R L& N IRIBEK, BER K #h
SRR L IRFE R AR ARBOKIIME RS, IR S KR JE I R BB N R 22 th 50, T 0~60 cm )= 381
B K ARAERERTIEA T BB 15% 2240, BE/K e, RIS KR AEFEIS 8] WA B 23% i A7, IS K RIRAAEAL
e AR Z B B 2550 o
2.2 IKKENXER RS FZEHEAF

ASEHE 4060 d Ml i A= A B0k X b o3 B A [ E K AR BE T 2 ik s AN 22 224k, Bk LR 1. MR L
R UL H S Sl E 2 A T 2 AR v A ZE R A R R A — 25, AR IS I KRBT 20 8 3N B 28 1N B B
NFEFE 10 d A R Boe il BEAE T 22 W ), AR KGR, Wi S MR 2L . S 2 N BONE R 10~
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40 d, bk S 2SR B T, MR E R 10 d IS 20 om #4K 31 63.7~83.2 em, K H %R 1.46~2.11 cr/d, 2
FELUJ A 10 d B 3.7 mm S K 2] 6.7~8.4 mm, B TH #4 0.1~0.16 mm/d. 5 3P BN ERE 40~60 d Y, Bk
A F] 112.9~146 cm, 3 KK A 2.46~3.14 cm/d, ZHX ) 10.1~12.4 mm, 3K EF H0.17~0.2 mm/d,
2T Bk e AN 2R A B d KB . RN EF N K T AR AR KRR, & b PR 22 7
SRR PR i B SRR A K AR KRS B KRR TR m TG K. B 40 d T To T AR R i
HRELT CK, Z R 83, EM60 d, T, T B F itk & & T CK.

1 REAET &tk o 240

TER10d SEFE40d SEME 60 d
s — - — ~ — =
FmEi/em ZfH/mm W REN ZfH/mm ¥k iEi/em Z M /mm
T, 20.0 3.7 63.7d 6.7d 112.9d 10.1d
T, 20.0 3.7 69.6 ¢ T.1c 128.1 ¢ 10.7 ¢
T; 20.0 3.7 76.6 b 7.6b 135.6 b 11.3b
T, 20.0 3.7 832a 84a 146.0 a 124 a
CK 20.0 3.7 83.1a 82a 129.5¢ 10.6 ¢

2.3 IKKENXERFERRERFE

R2AMNFE NS A B WD BOEKE . WR2TE W, BUERESRME N, WA fETT 12 AL RPN 25 21 %
JRE KBRS SRR IR K EAR AR v SRR A B0, 75 7K AR, R iz o B+ 03
ZRRINES » P EOZH BROKERBAR . THAEAR R, AR DUE A, AR AR 28 i S - 32 R BT K, AR AR
WK BE TR HTA i i AR K WA K. S5 SRR, A e N B AR A K R TR AR 0 T 8, KD
I3 R SCAE BT IR)IA B B RCRZS B S ZK 73 I /5 SRIE B 7 A 2 BMK RIS B 2B B WIm K fE. 46 %
AR, T2 RS A HB R AR RN B AR B IR, AR BTG 2 3 99 A1, 7R KSR BE T B, FE/K i
b o MR 2T UL B, ANRIKCK R A0  F AR T T AR R L 45 SRR 2 25 R S B S 4 2B 1 AR K
AL A 2, Horh, TR P e A AR K BIA S 1 262.3 mm, Ty AL B O 192.3 mm, #E7K B FE % K Sk
TR R K

TREALEE, th T4 AR ER S , K> MR AR IE LIRS R IS KR B, R ek
KK o AR BEAL 2R, SRl 7 S BEAE 20 em BRAL 2 L IR JE L3S K AR B, M 2 o RR R AR T
Kb, 3 BOR E AL B il 4 2E AR KR B T R

k2 FRRET &m& L FH N BAKRE . S A KA A 2FE

FEZK I /mm

AL 774/ (kg -hm®) KGRI R (kg m™)
HiH FEAEAL L EZP R P ] EEEH
T 25.69¢ 46.75¢ 90.08¢ 29.79d 192.3¢ 66 245¢ 34.45¢
T, 26.53¢ 56.25d 96.49d 37.16¢ 216.4d 82 075d 37.93b
T; 29.33bc 63.04c 102.14¢ 41.31b 235.8¢c 92 879a 39.39a
T, 31.6b 70.49b 114.76b 45.49a 262.3b 89 042b 33.95¢
CK 40.5a 99.65a 143.66a 38.12¢ 321.9a 86 350c 26.83d

2.4 7KKE A3 FEEFK S F AR

FH 2R 2 AT 50, fOEEEAS [ K Sk e J3 A0 EE T, 35 7= 8N 66 245~92 879 kg/hm?, T AL B 7= & Fe (K 4 66 245
kg/hm?, Ts 4b 2 7™ & i 5 4 92 879 kg /hm, AL P [E] 22 5 W 3 o b 2.5 m /K Sk s 77 B T AL 27 504 89 042
kg/hm?, B T T ToAREE (EAR T T AR B, 22 57 3, U B — R ER =i /K Sk H 7, 38 n 338 5 K 36, AN RE
AR AN R R W CK &4 B HAFKEIAE] 1 321.9 mm, B8 & T s E AL HE , (5= &N 86 350
kg/hm?, 55 T A FEAH EL , #E /K B9 0 36.5% , 111 77 B PR A 7.6%

B R FR K F AR L BN CK<TL AL FE<T AL FH<T, AL 3 <T, AL 3, 3 CK /K20 B FH 20058 0 26.83 kg/m’,
K772 m AEBER A B K 73 R B R 3B B 1 39.39 kg /m’, AT EE CK I 1.47 %o 1~2 mKk
J1R 78 KoK 4y R R B B A 7K Sk R D 08 sz i BT, Kk 77 2.5 m 7= 2450 2 m AR ERAS i T B, AT
T 1 mA 1S mARER, (H K2 R R PR 7 AR
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T A4 g e A P M 7 X, R U 2K TR 5 0 R | R A 5 R TS ) A 9 A
A AT A FEE HE AT S I O A K S AT R . A AT R I, AR Sk R J3 A B R AR
KRR TE B K 2 BR335SR X3 P AR 2 B 7K Sk IS 0 PR B e A PR, 28 K Sk I
IR, 3B K FK , 39K A BRI A RA S L 3K 5 SCHR15- 1 7)E O E K M B B OB L 4 e S A — 3K

TOREVE AT B T A R BE7E 20 em b2 VRJE 3 S K FR MR RAR , T 52 LTI 7 AR R
B, BB LI, AR TR AWK . WAL T K MHLR 1 N5, 2 S KR M,
G, A F AT T A T A R K AR e T AL TR . B AR B I K, AR R ORI )R AR S e
LR AR 35 58 20 AT, FLK 2 RS AR R 52 o S S99 7 30 B PR R A T e e b B, X — BT e 45 R S BT
SRS T MO E I G IR 2 T A K ST AL S5 1 S A — B, R AT i R L, R E S R L
I, AR [RIK Sk R 77 AR R RRRAE K bR 22 ARG BN, BT AR 45 5 10, A BRI 22 R W 2. A
B, bR m A R A K B AR KR I K Sk R D B g T K .

AR (K1 9E K T SO VE A KSR A0 3K /) PRI A BT 2 53, S T S AV 0 (R R K B . B s
LW O B AR SRR, T AR R TARACGKE 1, X 5 ARG o 45 LA — 3. AKCKIE S
R s TR i B PR A7 7K 5 58 A S B v, (D432 86 O T B0 oy HH i i, v 2 R I S UK AR B i TR K Sk A 2, =
B PR 28 R, N A S 70 AR R A A A FEE g 0T R K Bt B T . EERIRT 4
T, SRR N B AR B RE K B K, TS Ik 2, 45 RO, 5 AR I BT 9t 45 R 22 B
K, A 2 S R R S R L A AL T 8 —9 1, I PR AR , Y B LU vy , 9 ) 25 LA K, DR TR 7K
B FEE LU, FFAESE A, BARE SR K S A AR K AR L (E R T UIREW PR A, #E /K B W T R .

) 3K A A R TR 2 B A T BL 2R A RS s H P Em TR L. S AL EEIK 73 A1
A RN CK< T AbFR< T, Ab i< T, Ab i< T, A0 EE, 1T WL, 4O E K S IR 3R 1~2 m 2 (I, 72 B R 7K 4
FF R SIRE 2 7K S T (3R B2 LTt O B i T AL . 5 F 90 R LA i 6K B & /NP K
Sy M R R S v T, 5 AT IR R AR I 4 R A B, AW K BUAE 1~2 m Kk JE ) Vi
A P B B K 20 R RO BB 6 KSR TR T O ST b7, 2.5 mACGK R S0 B0 2 m A T R, 7K 4 1
ROREBR . FER VAR ZFK o Ml (EYIIR R B LT w P &7, SFEOCE T M = R
PR, B4 S BRI BRI,

4 45

i E 338 7 K 2 R ) X [ 7 A 7 SRR 38 O, v S B L B R B, K Sk R bRy, T R B2
HN, BRI EGERAEE . AR E AN, IS /KSR SR X0 A A K Sk R T R E G R

DA F AT, W5 K 3 PR SEAER AR KA , FhAR KAB AR B, S B, SR E K A IR
FHXTARE , AR K ARPR B R m T . AR B A, Kk e gy, MRy S 2R AR K& VAR R OR .

3 TRIEVE A T, HF AR A S A AN 25 5k BRE /K S AOK, T A AN 45 SR BTRE /K S AR U, 7K Sk R )8
L AR E WK EBR R, ACKENT 1~2 miEHE N, 77 & Ko R 8RR g 2.5 mAKKET],
PR 2 m AL T T B, K R AR BAR . B Ab TR K 2 R B e R CK< T Ab BE< T Ab B < T, b 3 <
T:AbHE .
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The Effects of Water Pressure in the Micro-tube on Growth and Water Use

Efficiency of Greenhouse Tomato under Micro-tube Irrigation
LI Zhaoyang'’, WANG Xingpeng"*, ZHANG Qiangwei'
(1. College of Water Resource and Architectural Engineering, Tarim University, Alaer 843300, China;
2. Key Laboratory of Modern Agricultural Engineering, Tarim University, Alaer 843300, China)

Abstract:[Conclusion] Micro-tube irrigation is a technique used in greenhouse irrigation, and the aim of this pa-
per is to investigate the impact of water pressure in the micro-tube on growth and water use efficiency of green-
house tomato. [Method] We examined four pressures: 1 m (T,), 1.5 m (T.), 2 m (Ts) and 2.5 m (T,), and com-
pared them with standard drip irrigation (CK). For each pressure, we measured soil moisture distribution, tomato
growth and yield, as well as water consumption and water use efficiency of the crop. [Result] The pressure signif-
icantly affected soil moisture content and the size of the wetting zone. Soil moisture content under micro-tube irri-
gation was higher than that under CK, forming a continuous and stable water environment for crop to grow. The
drying rate of soil moisture increased inversely with the pressure. For example, 100 days after irrigation, the soil
moisture associated with Ty, T,, T; and T, decreased by 24.9%, 21.54%, 19.18% and 16.93% respectively, com-
pared to those after 20 days; increasing the pressure improved soil water stability. The standard drip irrigation
worked better for plant growth during its early stage, whereas as plant grew, the micro-tube irrigation edged
ahead. Growth rate, height and stem diameter of the plant were all proportional to the pressure. Water consump-
tion during flowering and fruiting stage was higher than at seedling and harvest stages. During the whole growing
season, water consumption under T;, T,, T; and T, was 192.3, 216.4, 235.8, 262.3 mm, respectively, with their wa-
ter use efficiency ranked in CK<T,<T,<T.<Ts. [Conclusion] The preliminary results revealed that micro-tube irri-
gation significantly improved water use efficiency, compared to standard drip irrigation. The yield and water use
efficiency were best balanced at pressure of 2 m.

Key words: micro-irrigation; head pressure; soil moisture; tomato; water use efficiency; greenhouse
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