FE R KRR 2016,21(5) :83-90 http: // xuebao. cau. edu. cn
Journal of China Agricultural University DOI:10. 11841/j. issn. 1007-4333. 2016. 05. 11

MEERASTEENMIEMEREZT EMRLRENIZMN

MRAA HEWT ERE BHLEE K H
ChEAge A K2 KRS+ K T 2B L 5T 100083)

O OE OARXOeERE RN LRSS A FEH 6TV BN ERESTERR NI ERERLT
TRRERAOY R, EREV . LP RS FTHLME LB L FEIEIRX . MARBFANE, B AT LELGEE
HEBERHRAREEFINTRS., ATAEE AR AR CTERB 4 H IR S B8R L) T 5k & R I8 45
(EAEEC TERBESF RO E)FHENSTAOEBRAE A FHE MK M RE WS EE o, 22 TERE
Wi TSSFtht F CHABATATHHNABNEZF 2R EBATHT . ARPALER TR AL K54
PR EANRZHT 10,2504 7.28% . EAm T HHRYP FEE THERZGBE T8, TAFH R &AL
FRKS AR BLESUSRR R ER TR AT R AR RS,

XEIE HATHER R I ER TR RA

hESES S274.3; S652.4 XEHS 1007-4333(2016)05-0083-08 XEIRERL A

Effect of regulated deficit irrigation on the plant growth,
yield and quality of processing tomato under border
irrigation in Hetao Irrigation District

ZHENG Feng-jie, YANG Pei-ling” , REN Shu-mei, JIANG Guang-yu, HE Xin
(College of Water Resources & Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract Border irrigation experiments were conducted to study the effect of regulated deficit irrigation, which means
33% or 67% of full irrigation water at flowering and fruit-bearing period,on the plant growth,yield and quality of tomato
in Hetao Irrigaton District. The results showed that. Water deficit at flowering stage increased soil electrical conductivity
(EC) significantly, while the increase was not obvious at fruit-bearing period; The firmness of fruit was significantly
increased,hence improved its storage performance; The taste quality indicators (total soluble solids,organic acids and
sugar acid ratio) and nutritional quality index (vitamin C, soluble sugar and lycopene) were higher than those of CK,and
greater with the increase of the deficit degree. However, only SS and VC under severe deficit reached significant
difference; Under mild deficit condition, merit at fruit-bearing period is more obvious than that at flowering period, and
the yield and water productivity increased by 10.25% and 7.28% than full irrigation, respectively. In conclusion, in
order to achieve the highest yield and water productivity and improve the appearance quality, storage quality, taste
quality and nutrition quality of fruit, mild deficit at flowering stage was most reasonable for tomato under border irrigation
in Hetao Irrigaton District.
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Table 1 Experimental treatments of regulated deficit irrigation of processing tomato

b TR W7 s d AR (37 D A5 D HEK B /mm
Treatment  Degree of RDI  Seedling stage  Flowering stage Flushing stage Mature stage Irrigation amount

CK ¥ 100%1 100% 1 100% 1 — 255. 00

TI 1% 100%1 67%1 100%1 — 239. 16

T2 1% 100% 1 100%1 67%1 — 212.43

T3 i 100%1 33% 1 100%1 — 222. 84

T4 i 100%1 100%1 33%1 — 168.57

T« T g AH O A5 5 30 70 40 0 M Ak B Y K L ) ARSI R AR SR AY T 4300 78,48 1 129 mm,

Note: I is full irrigation amount at different growth period; The values are 78,48 and 129 mm at seedling, flowering and fruitshing period.
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BT 1 (a) ~ Co) ] LLE 8 = X + 1%
LS 23R (58 ) S B R ZE B )2 10~30 cm; [F]H
2830 6 T onh AR I, AR A A AE 15 ~
30 em, PR, 7 H AR BT 45 AL B R IEAE 30 em b Y
EC ZbIH0L (B 1(d)) . e MR P, 3 8 Bk
REAIE BN . E R R s (A A R L P

BE N 0. 224 ms/cm, fEIH 22 F 80K U HOZ LY
BESCha K 4 98 5 Ab B T1 A0 T3, 43 31 5% 5 ¥ (8
0.23 ms/cm ¥4 T 75% A1 153 % , iK% T 0. 404 I
0. 583 ms/cm, iX A GEZFE K I D 3 15 A B G
ROV b E AR R . P R E
W« 3 b — 2 Wk B 00 3h 43 s AR W I 46 32 2 W] 4



86

hoE kR R R R

2016 4 2 21 &

il s A LR AR, X A — B AR T A 7 R R AR
IS, ARSI BUE R 1 — P 1{E 0. 263 ms/cm,
3 EC fH38 KM T1 A T3, Bt 1Y% 2 1E 5 K F
HER 53 WAZ S A0 A SR K 3K 52 5 5 A5 31 ik ok A
TIZEENZR, B LT UEL, LR S RREK
37 S BN T 4G O, HLAE I A 1 F S KT A SR
2.2 FATEBRMNMIEMEKERNZIE

v RS HE R AR W AR B AR B AR bR L 2 AR
TEAESE N B 5543 e 09 44 1 [R] B 2 A 4 451
RBE Sy 55 1y S e FEAR KRR B THEY B
FAERKMABFERZEHCR,
2.2.1 AT RN I L FH KGR

M 2 UL I T F A bk H S HE %

80
(@)

k7 /em Hight
A U o =
] o o o

15
(=]
T

(3]
(=4

20 30 40 50 60

JFAE)A R /d
Day after flowering

0 10

VEW I A A e 38 O 7 A S0 o J01 3 31 e R (B L T S
BT R B BB B, £ Ak B R = 2 R 3R
BIFAY R IZ BRI Hx~Hn~Hp>Hn >
Hors 5 46 20 BB 5 76 Ak SR v 39) 3R 90 il 22 S vk, Horp
Hy,>Hex >Hr > Hqys > Hy s JE WA T B G
X AT RE AR AR SRR AT G, Horp A LR S U3
Wl:Hp > Hegs AT REZ BT T2 1EAEHA K 5845, A
RS2 B o W30 5 B B ) B S BC T 2 T F
T3 BARZ W38 HAE 0 5 B T e AT B
R ) e AR AR A FH TR] 4 6 0 ¢ ) BT . 48 3 1Y
67 V07K 435 Bl T1 2T H R . 8O R BB AT A% i
P 33 00 1y =t o PR T bk s R R R L HOTE B R
JET R

18
16_(b)
14F
12t
10F

ZZH/em Diameter

St
6

20 30 40 50 60
TEAE 5N ) /d
Day after flowering

0 10

—+—CK—=Tl T2 T3—+—T4

B2 £HHNELERS (a)fEME(b)HER

Fig.2 The plant height (a) and stem diameter (b) change of treatments at reproductive period
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Table 2 The effect of RDI on tasting quality of processing tomato
T 7K Ak PR w(TSS) /% w(OA) /% B R 5 ik L
Treatment Total soluble solids Organic acids Ratio of OA and TSS
CK 4.58 a 8.41 a 0.57 a
T1 4.77 a 9.10 a 0.59 a
T2 5.81 a 8.78 a 0.61 a
T3 6.61 b 9.40 a 0.71 a
T4 6.06 b 10. 89 a 0.65 a

T TSS i e . OA A HLER . [A — 3 Bl A 1A 7 B & 7R P<C0. 05 /K 22 5%

Note: TSS, Total soluble solids; OA, Organic acids. Different letters within the same

column denote significant difference at 0. 05 level.
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Table 3 The effect of RDI on nutrition quality of processing tomato

HEKAEFE  w(VC)/(mg/100 g) w(SS) /% w(L)/(mg/100 g)
Treatment Vitamin C Soluble sugar Lycopene

CK 5.58 a 3.54 a 13.11 a

T1 6.77 a 3.61 a 17.91 a

T2 7.52 a 3.80 a 22.34 a

T3 10.49 b 3.75 a 21.67 a

T4 11.70 b 3.97 a 20.54 a

T8 VC e 2 C.SS Nl fE . L W B ALl R o

Note: VC,SS and L represent vitamin C,soluble sugar and lycopene, respectively.
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