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# E:A DR E AR B LEELAAES BN S S AERERF AT ERAGNREO T EAET TA
TN L3 AR B BA 0 R, R & AR TR A R AR R I AR B A Sk BT 20 em R R AR HOR{A£-15
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-40~-25 kPa 2 [8] , 1% BEE 1) FE R 2 i 7K o0 2B 72 R AN PR R A TR o Hartz 2503 45 55 [ i R 46 JE M1 K
05 e 7 7 0t i VR A R - T 5 SR 2 AU R 30 om YR B 3L T A BB AE-35~-20 kPa 1], 45 SR
7E-50~-40 kPa 2 [ii] . Marouelli 5“4 H 7E [ P T &6 5—9 F FHp i 35 B, K g i &% 10 S B i vy 190 WO
A A SR VRN &5 SRR RH I - J2 R R 1) 398 5 o S BRI 70 I AE-35 kPa(10 em VR JE) 12 kPa(15 cm IR D H1-15
kPa(20 e IR DB, T i~ S o Tk e H AR b = B R T, BRI B M e 2 5 — R
PRI A 5 — AR PR K IR S T, 30 om R FE Ak - 338 35 J5 #4 BREL LA 43 3] 42 i 75 -20 kPa 1-60 kPa
e . RIS AR AL H OGRS R SR A B R T m KR AR, AR
TN Sk IE R 77 20 em VAR FE 385 5 A R R4 HI7E-30~-20 kPa fit A& B . 25 b, MEARFHE 7045 i &
3 L A B AN e A B R AR AR A 45 L 38 B 9 5 T A R Y R R A T -60~-15
kPa, X 1R 0] G5 W SO b X AR A 1E 3 st 00 1 S Bl LRIV 2 TR FE S AN A 5%
T IRAF AR IX H I 2 A AR 1 A At v 00 o e VR TR 1) B, 7R A AN TR AR o BB T AN [R] g 38
T ARG B 70 B 6 iR 5 0 1 38 3 B A S A TR P 0 B h AR K P L B R R K R DL S K 9 I RR 45
R, DL 7 A A T 0 B 11 R T A RV L, AR 0 7K 2 v U SR it — s A SN
H KA -

I MR57E

1.1 R X5

RIS T 2015—2016 F 3 il & B 15 A K AR 048 iR 5 1 7K I8 B e RO R YE I X (646 39°197, 2R
22 116°27) B HOGIR = T R o 1% Hb @ T IR e 7 KBl M 2= U0, 51 3 B R 540 mm, 51 3 <l
11.5C. HYGIE = NMAREEH, K 56 m. 58 10 m T/ 4.5 m, Ja B NS 0.5 m () 5%, B ANZ NhERs , 7 o
MR 1

PN L, 0~20 e R JZE L IEERL , LIEFRARUR N 1.29 g/om’s B 2R FEIRE 0, 158
PR R IR K, 20~50 em AR FR R PN 1.42 g/em?, 50~100 em =3 AR BT & 1 N F) 1.52 g/em’.
0~100 cm R & FH ] 357 7K 255 W f) -+ 338 35 )5 #459-9.0~-7.0 kPa.  #HFVE )2 0~30 om 338 55 2% fil A5 254 1) B2 2
& 7 a5 46.2 mg/kg 1280.0 mg/kg; 30 em LA 45855 70 T [ AIC My ik = 7K, Hod1 40~100 em )2 &
58 AU AN 1 & 53 0] 145179 4.5 mg/kg 1561 mg/kg.

KR Z R KR, R K AL 0.5 g/L iAo RJZHE R KR KT 5 m.
1.2 REMBERZER

BT A AN ENE— 5. 20159 HO H4%,9 H 25 HEM 2016 3 H 1 HBHTH 0,3 H1SHE
LUCRY S H 1 H RIS R . B RIXFEMEE L, B S JEHR.
1.3 R

RGBT A IR A . BRI I (2015429 H 26 H—20164E 1 7 26 HD , #5154 L IE F
75 20 cm I P 3 L i 4 B AE CGREME R FRAED 43731 4-15 kPa(S1) .-15 kPa(S2) .-15 kPa(S3).-25 kPa(S4) .-30
kPa(S5).-30 kPa(S6) F1-30 kPa(S7) s fE & i 4h B (2016 4E 1 H 27 H—5 A 11 H), i< 1E F /7 20 cm %
- 9 5L 5 A BRI CRE R T BRARD %2 9-15 kPa(S1).-30 kPa(S2) .-45 kPa(S3) .-25 kPa(S4) .-15 kPa(S5).-30
kPa(S6)F1-45 kPa(S7). ikI&# 1T WFE 1 Fiw.

&1 XAt kPa
L3 Sl S2 S3 S4 S5 S6 S7
LR 1(20150909—20150925) -15 -15 -15 -15 -15 -15 -15
TEAEAL F11(20150926—20160126) -15 -15 -15 25 -30 -30 -30
SEH(20160127—20160511) -15 -30 -45 25 -15 -30 -45

FE A 0 2% v 91 (2015 5 9 1 9—25 D Gt — FEE , 00 1 A% Rk = SLZI0EAT 56 1 UREME , VE/K & 45 mm /2
Ay CAEAF SRR 2R 901 ¥ A 10 3K 2608 B BRI e KV /K BE 7 5 2 J 24T Sk IE N 77 20 em iR 2 135k
JRIAFEARE-15 kPa HEAT VML , UL ORIE T A4l B 24 42 BE i 22 w300, SR CHEME 6 mm /e A7 o 700 € 1 Jm (2015 4
9 H 26 HZJa) , 8 A B 24 13RI Jog 55 IR 21 e 5 10 BRELIN 5 BEAT i A HE T8 » 453 R IBE /K B 6 mm /e A 5 EE R 45
Wi R IR, R ) B 5T A T i B0 R B DAL D TR OHRERE » T SR SR A T
2



T AL, PR 1 IR GRE/K 2 6 mm) , B3 -+ 35 o7 34 7 v 502 1 REL DA b, 45 RO VRREE o

AINXTHF 7.2 mx8 mo iR FH 78 ke 22 Fh e AR X, 2851 15 om, ZB 1T %8 80 cm, ZEV4) %% 60 cm, 2 ZEH .0 R
BN 120 cm. 28 7R, SR 120 cm. 2B BB NATEE 40 cm, BRI 33 om, 1 2528 EAT B 2 S HET P 2 1T R
Al FEAS/INX 3L 12 250 1247 il

SERLAT A HUAE 2 680 kg/hm?, JR 3 (46.4% N) 1 430 kg/hm*/E AL ; 7 i € 1 i RO EAT B T, %
PR RS G0 . B3 it A 2 2R I B TR) 43 e 04 %, A5 Vi IS B DA A R it IS - R 1) 8 B (1] 1)
AR, A LA IR 1T 120 d, B REBE AR S IE(NLPLK i o 18:18:18)2.5 kg/hm?, £IE AT 300
kg/hm?; 5 BB 100 d, B R EBLE AN E A IENLPK JFE A 12:8:40)4.2 kg/hm?, JLiB B 415 kg/hm?.
1.4 MEmMB 57
1.4.1 £ K4

PR N Al 8 A 20 d J5 46, 3R% 30 d i A, B RIFE AT 0, 43 A BRI X 25 PR A AR I (R kb ic,
HREWE . WER, %5 7R RKRES T T & A B i 2 ELPE E

ZOML: Nt B 20 d JE TG, BERE 30 d A2 AT, B RIS 45 SR AT, FH A R RO B AR e AR AR R AR D 1)
ZH. M E AL G — N 3~ T Ak

P CERD P I A A K TR (RGRO TR AN :

=1 dw
RGR= 7% » (D

A WA AN ] AR R Cem) BE 254 (mm) %—’: SN A 2 S R e B SR B K (em/d B
mm/d) ; ¥k 5 RGR M2 RGR 1 5847 53 3 N em/(em-d) mm/(mm-d)
SEFRTF A A e R O

RGR=—2 ""1, 2)
I, =l

T WA 6 BUORE B 2 At 1Ry Com) BYC3E 256 (mm) , W22 6 BIURE B 2 it ik vy Com) BYC3E 256 (mm) 5 ¢, — ¢, SN [H]
B P A=A B TE] (D

I Ry FHORE -3 2% B (SPAD B = N it € 18 20 d J5 T 46, B5R% 30 d e A, H 21058 45 AT, 2 3R A
(SPAD502plus ) il 5 b i Fi bk CR AR =) BIAR XS SR 2 &, W I G — 9 A TIZE 50 4 i
142 == 3547

7B NIRWOHIT A6 2RO , B ARSI AL AT IR . 4% 18 (GB 8852—1988) [E ZXFn it e LI
P At SRR AR, TR T e i R E AR . TR RIS T A BN DR SRS TH R

e T2 SR 28« NAEWSCHH T U6 BIASH , 5007 [R125 , F i R fis #5832 W a2 B A SR S A, 448 (GB 8852—
1988) [E ZX Atk e UM I SR, e it W JE R A E A T & . I i T SR 0T & 2 R & (R i SR &2 5
R D B A 7 BT B R, PL% R R .
1.43 SR AE4R

A VERE ) AR R, S0 [FE AN DCRAE R R, BEALIE H 25 MR Ee. AR
PEVHURE, BT8O I8, JECE 106, BT DL S (BM-2 )3, I 2 il i 1 [ T4 &

SRR R AR, S50 R D, RSN DR AR ) 7 i SR, BE LI 25 AN S ST, A K SRAEE B T
(GY-2)3 , Wl 5 2 i R S
1.4.4 #ARE 5 BEAA R KE

FEZK & BRI K G IR /KR, B AR /K R4 1 (0 FEE R TR A, 1530t A A A 388 A5 TR AR B K i o

FEWEK A R UWUE) Bt &5 4 § S K E I, 1H R 08

IWUE=¥, (3)

b YN EA PR (Whm?) s TR B S B K (mm) : IWUE () 347 4 t/Chm*mm) o
1.4.5 #K2 5K 5H A E
MK E AT AR K E , THE O
ET=1+P+AS-D , )



AP ET O3 A & IR K& O3 2R B LR K & OSBRI &, HDOGIR = R, T A P=0; AS 4 0~
100 em A& 3 A K B AR AR s R VB RARIL , H Gl S 26 1F T JEHRARIAL, T LA R=0; D N A &
WRIZ B » o€ Jyitid 80 cm R BE W F 7K &, SR A E A B B A THES . LRS84 08 (mm) .

K FIRRER (WUE) - &7 & 5 4 7 B FKE M HE, 1HE Dy

_Y
WUE = T &))
A YR8 (Vhm?) s ET N3 A B HFE/K & (mm) ;s WUE [P 5478 t/(hm*>mm) .

2 FERESH

2.1 FEACIEIT E A= FIZ RS20

FER 2 A AN, BEE F A AE KR E BT A A BN 3 AT Sk I . 3 AT A A A [ 4 2
TRk 2 R, R AE T AE AL AT T, dn 10 H 17 H, 358 35 J57 3545 1) 858 = (<15 kPa A1-25 kPa)
(£) S1.S2.S3 Fl S4 Kb FH 4 AN kb 34 78 Jifi bk 751 T 4514 16.4 cm, =38 3 57 #4545 1) 551K (=30 kPa) (1) S5.S6 il S7 4k
B 3N A3 AT PR R 14.7 om, BT 4 AN EE R E SRR S BEAR T 10.4%. BEE B MIAEKKE A FH
Qb B TR AR 1 1) 22 S /N o 4 AN G S, 7 AN AR B Ak s JE B R 2 L i 3 H 1 H & AT I
A, AFEAC R E T ZE S, P29 98.1 em.

FOIPNCEE P SOPS: £ 3T 0E ST -

o E TrAEA R /em 3 W/em

107 17H 10H29H 11H29H 1H3H 1H30H 3A1H
S1 17.2a 25.3a 44.5a 62.0a 81.7a 96.6a
S2 16.0abc 23.9ab 43.1ab 62.6a 84.5a 103.2a
S3 16.5ab 24.0ab 43.0ab 60.6a 79.4a 96.3a
S4 15.9abc 23.4b 43.3ab 60.5a 82.1a 101.7a
S5 13.9d 22.6b 41.4bc 58.5ab 78.9a 93.7a
S6 14.7cd 23.1b 40.9¢ 56.3b 80.5a 98.4a
S7 15.6bc 23.3b 42.0bc 59.2ab 81.8a 96.9a

WA — IR G R RN - RERORTE P<S%/KF 25 B2 RN 7 RERRE P<S%/KF L EREZR, TR,

EH ] 1 Ca) A 7] Aab B 25 56 R ey AR A K 6 R , 25 708 5 175 28 d AN [ AL BRR: ey ARV AR K B AN [R], o 1
L IR A AR 1) S5 RN S6 AR B, kv AN AR K2R Ry, 2 N A P850 0.039 em/(em-d) , FoAth AR R =7 1)
FEXTAE K29 0.032 em/Cem-d) s T € 1 5 50 d FF4E, AN A AL B bk s A AE KRB AR ZE R, &
AR btk e A AR K 2 A B 00 1 AR KR B P A1

0.05 —O— S14bEE 0.05 —O0— S14b#
—O— S24bFE o ggﬁ%

0.04 ) gigﬁi 0.04 SALEFE
—%— S54bFE

—x— S50 &8 O™ S6eAbF

0.03 IN\N 0 SeAbH 0.03 £ '\ —— SThbH

—n— STAbFR

HRHE K/ (emeem!-d)
(=]
(=]
[}

A A K/ (mm-mm--d 1)
(=]
(=]
[3%]

5z 001 0.01
E>S
0 ! 1 1 ] 0 . :
28 50 83 114 143 28 50 96 144 179
T hhi 5 1 i AR KB Ta)/d 7 b s 1 JE AR A Al /d
Ca) A AR R (D) ZEHIANT A K&

B 1 B A2 & btk A 2 AR A A K R
BEE B AR AEKKRE , A A3 1) ZEHRGE I K. TFAE AR S HAAS [F) Ab B 2500 22 S 0 0, 1 39 3 o 4 1)
{7 (<15 kPa) f S1.S2 A1 S3 AbF ) 254 B¢k, HL V& S4 AL B (225 kPa) , 38 3 J5 24 B B IR A S5.S6 F1 S7 4b
FH(-30 kPa) 25 A e /N o [RIRR i OB AL AR AN [A) , BE o 78 3 N 485 SR 3, AN [R) A B ) 24708 £ 5%, JF HL



I 5 g ol A A ) T v A B I
e 5078 W5 28 d AN [F) Ak B 7 a2 RE A X AR K R IE A AN R B S4 Ab 3 2R AH AR KRG, 8 0.029 mm/
(mm-d) # , H Al Ab ) ZORAR S AR K SR B 2T, 7F 0.036~0.040 mm/(mm-d) 2 [8] , W Z& i 58 1 )5 50 d
A AN [E b B A 2 A AR KR W B2 R SR b T 2SR e AR K R AN AR KR B R
FEAR (I 1(b))
(3 TR B R AL A2 s 69 R 2

e TFAEAR S /mm 45 39 /mm
104 17H 10 H29H 1MH29H 17300 3H3H 4H10H
S1 4.8a 7.6a 10.7a 12.0ab 13.4a 13.7a
S2 4.9a 7.6a 11.3a 12.5a 13.3ab 13.6a
S3 4.8a 7.6a 10.7a 11.7ab 13.0abc 13.6a
S4 4.9a 7.0b 10.1b 11.2bc 12.5abc 13.3ab
S5 4.3b 6.7b 9.7b 11.2bc 12.2bc 12.9ab
S6 4.2b 6.7b 9.8b 11.1bc 12.3abc 12.6b
S7 4.3b 6.9b 9.9b 10.3¢ 12.0¢ 12.5b

2.2 AEAIBEXH HHEXAEEE (SPAD1E) IS

FARFE S T A F AT AR B SPAD B F A A KR B AR S — B GR D fEFFEAR R AT 0
H17—29 EDWM v SPAD HE AR , 2 S5 B BRAG, Bk E 1 H 3 H IR B RARME , 2 J5 SORMHTE K.

AN AL BRI e SPAD {EAETF AR AL I 12 3 22 5, E N5 R G T IR IR I = 57, B4 R I A 1
F ) 22309 T 1 A8 5 U0 - 498 5 o 243 0 1 S AR AL B (S5, S6 RN S7 AL TR ) 1) SPAD 18 5 v » 1438 37 Jor 243 1) A1 26 v A
PH(S1.S2.S3 F1 S4 4bBE) ) SPAD L FAK , BV 2 4 A & AT B CFF AR AR SEHA D AH X 5041 1 1 338 288 Jofa 34 (3 . (-30
kPa) 3 F T4 s 48 B 5 Wik frit St R .

k4 TREARR A2 &3t B SPAD{A

o TRAEAL S S ]

10H17H 10H29H 11 H29H 1H3H 1H30H 3H1H
S1 54.9a 53.9a 43.52 32.4a 33.6b 47.3cd
S2 54.0a 53.4a 43.4a 31.3a 35.0ab 45.9d
S3 52.2a 54.3a 44.5a 32.0a 37.4a 48.8bc
S4 52.7a 53.1a 44.7a 32.9a 35.0ab 45.3d
S5 53.3a 53.6a 44.6a 33.7a 38.3a 50.5ab
S6 52.6a 55.5a 45.0a 32.9a 36.8ab 49.9ab
S7 51.9a 53.6a 45.4a 31.8a 38.0a 51.5a

2.3 FEESEM =2 KRS
AN [) Ao B A5 ) 7 A B 2 S A o R O R R ol A ) B AR (-45 kPa) 1) S3 R ST &b A At
A, FHIEF] 132.0 t/hm?, H KGR S1.82.S4 F1S6 AbHE, P17 54 116.9 t/hm?, A S3 A1 S7 AL FE 177 &
1] 88.6% , S5 Ab FR & i = B 51K , 4 103.8 t/hm®, v S3 Al S7 AL BE~F- 45172 & 1) 78.6% (3R 5) o S5 AL FRTEFF L4
SR I - 48 T A A 42 1 £E-30 kPa 45 IR 7 3015 kPa, 15 I & 0h 42 B 3 ) 31 ARk B ZUA R T 3R
AR = o
k5 TRA %5 > & bAa X s 45 AR

Ak S1 ) S3 S4 S5 S6 S7
P2/ (t-hm®) 115.9b 115.1b 134.5a 118.5ab 103.8b 118.2b 129.5ab
BT R /% 25.7a 16.3ab 26.6a 26.5a 9.6bc 7.7¢ 7.4¢
LY T Y% 4.7cd 4.0de 4.1de 3.3e 5.2bc 5.8ab 6.4a
Tl %/ (kg - cm™) 1.85¢ 2.05bc 2.30ab 2.41a 2.18abc 2.28ab 1.91¢

VEFEATEEE A FNG FRERIRTE P<S% /KT b 28 7 038 M F/NG FRERIRTE P<5% /KT R EREZR, FH.
AN A A B G T R R A BB 2 57 (GR5) o R R TR A S 40 - 398 35 J 45 0 458 i (- 15 kPa F1-25 kPa)
(1) S1.S3S4 FIM I SR 28 f K, V35 ik 26.3% 5 110 A A S A - 158 56 ot 44 ) B 041K (-30 kPa) [ S5.S6 1 S7
A FR R T SRS, ST YN 8.2% , F HLBE S 45 J 1] 0 38 35 ot 34 B 1 11 BRI (M- 15 kPa P £1]-45 kPa) B B 2R



EE 2 =R

AN TR b B XS 7 5 SR S m] i [ ) B BB R (R 5D o LA R A B A RS 5 A U E 5 (- 15 kPa)
F)'S1.S2 Fl S3 Ak F S S wi] Y5 1 3] FE 42 B A 5 “F 340 4.2% 5 FRAE A SR A 4= 398 35 J5 34 bR B {1 (-30 kPa) 1 S5
S6 A1 S7 b3 JE S a] 5 14 [ 4 & I LRl 5 5 A - 33 I o A B 1 PR A, mT Vs B 2 T
B T MEAN A F W I TR A B A AR 1 S7 b3, SRS mT A 1 [ T4 o B v » 0 B A ) - S T A R
CIVE e e p el e iAo

AN 7] A B o} 75 79t SR S Pt B B (R (3R 5D, (HR ] 3B A I e RN E . Sk b, T i
SR SEAT A ) P B A P S A FE SR S A K, SN 2.41 kg/em?s
2.4 AERIESFEAFEKE K7 FI AR FER K F AR 00

AN b FE T A E K B FE K & EEE K 4 R AR A R R R 6. MK 6 TTLLE W, B iR &
AL B R R R, T A K B HEBE KR S A . B AN A 0 0 o 4 R A s 1) S 1 Ak
H, BUHEKERZ 183 526.0 mm, KR F 2803 A%, A 0.22 ¢/(hm?-mm) 5 358 58 57 35 [ A (1K 1Y) S7
AbFE, BT K B dR b, N 140.6 mm, D ST ARFR 26.7% , BEIE KR 24 % e v, 2451 0.92 /(hm*mm) , 4 S1
AbFR ) 4.2 1% s S4 A1 S5 AL FEAH LY , S4 AbHE A it 58 1 f5 - 3B I i 4 #0458 | 7E-25 kPa, 1] S5 AL H LB AL AL R
33 5L B R A -30 kPa, {H 25 5 1 38 L 0 34 R T = 2115 kPa, {15 B HEE K 2 (251.7 mm) T
7 S4 AL FEFIME (192.7 mm) , HFEBLKF FH R N 0.41 ¢/ (hm*mm) , /KT S4 AL Ff{E (0.62 t/(hm*>mm)) .

%6 TR AR E ALK E R F R R

AR S1 S2 S3 S4 S5 S6 S7
/K B /mm 526.0 484.4 340.3 192.7 251.7 170.1 140.6
FE/K H/mm 4429 409.8 400.5 260.8 265.1 250.3 221.9
HEWEK 4RI 2%/ (¢ hm® - mm™) 0.22d 0.24d 0.40c 0.62b 0.41c 0.69b 0.92a
K4 FIF 2%/ (t- hm® -mm ™) 0.26e 0.28¢ 0.34d 0.45bc 0.39cd 0.47b 0.58a

[ VBE 7K B FH VB W 7K R FH R ) A e AR — B8, B 5 6 i A 8 i I R A R ) T, FEK B %
T 7K 53 F FH R 2 B AR . ST AL FE S A8 7 1 4 398 5 Joft 9% B A e s, FLFE 7K 2t B s (442.9 mm) , 7K 43 1)
KR A% (0.26 t/ChmP-mm) ) 5 =358 5 57 34 B {5 MK 1) S7 Ab B, KB /K & 50D (221.9 mm) , 7K 4 Fl F 805 e
(0.58 t/Chm>mm)) . Ak b, 5 E 7K & A EERE /K F 2803 AH L, AN ] 4 22 TA)RE 7K 2R 7K 43 1) FH 203 1 22 B
LI
34T iR

Fe AR B, AR F AR 2, RS Bk 3K, AR KA1 /K 2 T 5 OK X 7K 3 S oL 4 iUk, L33 K 43
PRI S T A0 AR K P B S R S i RS O B K. R PR SO A XK FEAR & rh ok B, 42 1) Sk 1E
520 om PR B R IR RE T A BRE , 1T LA B B RS M BVE AR R 2 AT JE ) K o R, g o A ) (R
1515 50 cm R JEE Y0 FE P 1) - 39K bR O Ay, R o A BRI RRAER , DA SR RO TR R TG R OK . H
FEIR AR T VLR 3K 23 IR P — SRR, U 48 3R R 4 MBS 3K 2 R0 1 R e B 2
T3 PO Y R R M s Y T X R — 16 A H eI = B 7 R B, e AT AR AL SR, 243 3k 1E R 77 20 em
TR FEE - 98I IR 4 AR 20 B3 I FE - 15 kPa A11-30 kPa I, 0~60 cm VA DL _F 3 B 3985 7K 43 59 4 355 78 FH 1)
FEKZE10 90% LA _E A1 80% A A s B Aifi 45 SRS , 4 338 Ik ot 35 I (iE %8 1 4E-25~-15 kPa i}, 0~100 cm %A~ Lk
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Response in Growth, Quality and Water Consumption of Greenhouse Tomato to
Change in Matric Potential at 20 cm below the Emitter of Drip Irrigation
WAN Shugqin’, YAN Zhenkun®, KANG Yuehu™, YUAN Baozhong", JIAO Yanping', Guo Jun’

(1. Hebei Engineering Research Center for Agricultural Water Saving\Hebei Provincial Academy of Water Resources,
Shijiazhuang 050051, China; 2. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of
Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;

3. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China;

4. College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;

5. Agricultural Office of Tuanbo Town, Jinghai County, Tianjin 301636, China)

Abstract: [Objective] Irrigation schedule needs to know the spatiotemporal dynamics of soil moisture in root
zone. The objective of this paper is to investigate the feasibility of using matric potential measured at 20 cm be-
low the drip emitter as a proxy for soil moisture in the root zone to schedule irrigation. [Method] The experiment
was conducted in a greenhouse and the model plant was tomato. We compared seven matric potential (SMP)
thresholds in that whenever the measured soil matric potential dropped below them, drip irrigation was resumed.
The values of the SMP thresholds varied from flowering and fruit-setting stage to fruiting stage, and the seven
combinations (flowering and fruit-setting stage /fruiting stage) were -15 kPa/-15 kPa (S1), -15 kPa/-30 kPa (S2),
-15 kPa/-45 kPa (S3), -25 kPa/-25 kPa (S4), -30 kPa/-15 kPa (S5), -30 kPa/-30 kPa (S6), and -30 kPa/-45 kPa
(S7). In each treatment, we measured growth, fruit quality, water consumption and water use efficiency of the to-
mato. [Result] Stem diameter increased with SMP threshold at both flowering and fruit-setting stage and fruiting
stage, whereas the plant height was only responsive to SMP at flowing and fruit-setting stage. The relative chloro-
phyll content in leaf (SP4D) did not show significant difference between treatments at flowering and fruit-setting
stage but inversely increased with the SMP threshold at fruit setting stage. Decreasing the SMP threshold at flow-
ering and fruit-setting stage could reduce the percentage of defective fruits and increase soluble solids content.
Yield increased inversely with SMP threshold at fruit setting stage, peaking when SMP was -45 kPa. Lowering
the SMP threshold increased irrigation amount and hence water consumption, thereby decreasing water use effi-
ciency.[Conclusion]Our experimental results suggest that setting the SMP at -30 kPa at the flowering and fruit-
setting stage and -45 kPa at the fruiting period appears to be optimal to best balance yield, fruit quality, irrigation
water use efficiency and water use efficiency for winter-spring tomato grown in solar greenhouse in North China.
Key words: solar greenhouse; winter and spring growing tomato; drip irrigation; high yield and good quality;
water use efficiency
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