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Effects of nutrition solution drip irrigation frequency on plant
growth and fruit quality of greenhouse tomato

SUN Li-1i,ZOU Zhi-rong, HAN Li-rong, YANG Jun-hua

(College of Horticulture s Northwest A& F University sYangling s Shaanzi 712100, China)

Abstract: [Objective) Effects of nutrition solution drip irrigation frequency on plant growth,yield and
fruit quality of tomato were investigated. [Method) Four nutrition solution drip irrigation frequencies,
once per day (T1),once every 3 days (T2) ,once every 5 days (T3),and once every 7 days (T4),were test-
ed for Lycopersicon esculentum *Jinpeng 1’ plants cultivated in trough with conventional drip irrigation
and fertilization as the control. Plant height, stem,contents of soluble sugar,organic acids, vitamin C, solid
and lycopene and fruit yield were measured and compared. [Result) Nutrient fluid drip irrigation frequency
had no significant effect on plant height. But it had significant effect on stem diameter, T2 had the largest
stem diameter,which increased by 0. 82 mm compared to the control. The yields of tomatoes in T1,T2,T3,
and T4 were increased by 37. 0% ,46. 1% ,36.5%,and 35. 2% , respectively. But the effects on fruit yield
per plant and single fruit weight were insignificant,and they increased firstly and then decreased as the in-
crease of drip irrigation frequency. Fruits of T2 had the highest yield,but with the lowest sugar/acid ratio

and poor taste. T3 fruits had better taste and the highest contents of total soluble sugar and soluble protein
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and sugar/acid ratio, which were increased by 10. 01%,22. 41% ,and 22. 22% , respectively. [Conclusion]

Dripping once every 5 days(T3) was recommended to promote yield and quality of greenhouse tomato.

Key words: nutrition solution;drip irrigation frequency;tomato;yield;fruit quality
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Table 1 Conventional fertilization schemes for tomato %
. Jiti AE B3] Ratio of fertilization
o 7 2 - \

Fertilization time ;ﬁ(N) W (P2 05) (K, 0)
Nitrogen Phosphorus Potassium

P Base fertilizer 40 90 34

Ap R Fruit setting stage 6 4 11

B First harvest time 11 6 16

B e . .

Topdressing JEIE Full bearing period 19 0 1

JER W Harvest season 19 0 17

KF M Recovery stage 5 0 5

T1—T4 b HEBIEH N, P,O; . K, O KoK it
FH i 43 3 Ok 610. 5,270, 0,1 069. 5 kg/hm” Al
7500 L/hm® ;N P K KoK 7 % il A6 SR 300 4 i dd
SRR U LB U] R SR ST Y A B o3 e 1504

35%.25%,20 % A1 5% FLRLET 10 d 455 1k B FF O
TE U BB K. Fhn A S8 im0 Lk
KA L B A R W Fp 2 sk ] 45 L 21,27,7,35,15 d
it
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P A 2L R L E 10 SR 0T TR AR A e ) A R o 2 3t |
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Table 2 Effects of nutrition solution drip irrigation frequency on plant height and stem diameter of tomato

b3 ¥ /cm Plant height ZEHM /mm Stem diameter

Treatment 03-19 04-02 04-16 04-30 03-19 04-02 04-16 04-30
CK 23.00 a 59.00 a 87.00 a 105.67 a 0.41 a 8.79 ab 9.64 b 9.81 ab
T1 23.17 a 56.33 a 88.00 a 102.67 a 0.41 a 8.72 b 9.41 be 9.64 b
T2 23.00 a 61.67 a 90.00 a 104.67 a 0.42 a 9.26 a 10.41 a 10.63 a
T3 23.00 a 58.97 a 86.33 a 105.00 a 0.41 a 8.72 b 8.84 d 9.62 b
T4 22.67 a 57.33 a 85.33 a 105.00 a 0.42 a 8.90 ab 9.00 cd 9.34 b

A 5B 5 A5 A R BE R 7R 8 P=0. 05 KF E 25 W3 . T &RE,

Note: Different lowercase letters in each column indicate significant difference at P=0. 05 level. The same below.

2.2 EFREENENEBEMEARREMT=H T4RL L CK#5 T 37.02%,36. 49%
=410 35.18% ., FHULATZN.3 d 1 ¥k A9 8 35 W I oE 41 % 2

AR 3 T i R B A BRI S T 0 S VRO VR 0 B T IR T U A R
B E R WO E R PR 2 TR R AL KRR FFRm R, T RS Ak
#aL 5 CK ML S R AL B 28 T/ BB E RIS R TR, AT AL HE R
PN R CERAR R R S R, HDL T2 Ab SR AT DUORAIE 3 i AE T R 1 K I R SR Ak 1
B CK 5 T 23, 67%,46. 09% F1 46, 07%  XF /K HE FE 43 W W A FH o A3 55 K R 1) 2 38 21 7 4
(P<C0.05) {0 T2 AbH bk i RS/t 5 T1,  Efifb.
T3, T4 Ah BRI B9 A W 3 2% 5 (P>>0. 05), T1, T3,

3 ERRBAERENEMTENSM

Table 3 Effects of nutrition solution drip irrigation frequency on tomato yield

Ab 3 YR B kg ke it/ kg AN kg Rt/ (kg « hm™?)
Treatment Fruit weight Yield per plant Experimental plot yield Fruit yield

CK 0.129 ¢ 1.903 b 60.97 b 138 596.54 b

T1 0.151 b 2.777 a 83.52 a 189 910.17 a

T2 0.169 a 2.780 a 89.03 a 202 446.75 a

T3 0.157 b 2.600 a 83.19 a 189 173.33 a

T4 0.153 b 2.577 a 82.40 a 187 361.09 a
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2.3 EFREEMENEMRE MR
SRR [F) T T ST 1 7 0 R S BT o 4
R DR, Bl 5 % W0 TR A ol RS8N
AT M OB A 5 A R S T E R Y AR AR S T AT
LR & 8L a3 5 T Pk SR M e . T3 &b
Bl AR S e B CK T 10.01%054
PLIR & B e AIK, b CK REAR T 10. 34%, T T2 4b 3¢
RIS S ERAR S E RS,
A5 4% A FHUBE /2 A T 1, T3 A P85 S0 /1R M B
711,00, % CK 4275 7 22.22% 57 T2 4B 5211
Wi/ R AE /N 5. 94 T CKs T2 5 T3 25 %

(P<C0.05), [AlF. T3 &b B 520 o] 5 v 8 1 &
e s k42,54 mg/kg. e CK #2585 T 22, 41 %, Ui B
T T s e B AR A A TR SN T s R R
et ) 1 s AELE SR VAN [R] IR T AR () Y T M R
GHERAREP>0.05),

F A G R W], E IR WA T VE A R A 3R S
WYEAEZR C Ml M EJE Y & /38 F CK, B2
S (P<C0.05) , T2l 2 & &k bl 5 85 77 W0 HE
AT B I 1S R, T4 Kb BRI 41 3 & b 4% CK 42
w7 8.250 ., T4 AbFRRSINYEA T Col ik BB
YRR & /AR E SR WA I ¥y ok,
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Table 4 Effects of nutrition solution drip irrigation frequency on quality of tomato

T T b/ HAHLR/ B/ Y% C/ TTREEIEY /TR A/ FLLE/

4 34 -1 —1 3 ; -1 —1 —1 -1
Treatment (g- kg™ (g kg™") Sugar-acid (mg * kg™ ") (mg « kg™ (mg « kg™ (pgeg™ b
Soluble sugar Oragnic acid ratio Vitamin C Soluble solids  Soluble protein Lycopene

CK 44.14 a 4.93 ab 9.00 ab 116.04 a 49 300 a 34.75 b 27.53 b

Tl 45.58 a 4.99 ab 9.14 ab 82.59 ¢ 41 000 ¢ 28.73 ab 20.10d

T2 30.17 b 5.17 a 5.94 ¢ 89.67 be 43 000 ¢ 34.81 ab 23.60 ¢

T3 48.56 a 4,42 b 11.00 a 86.05 ¢ 46 700 b 42.54 a 27.71 b

T4 38.14 ab 5.12 a 7.50 be 100. 30 b 47 700 ab 34.54 ab 29.80 a

SRR T FrLLE AR 0 B v S F T 2R B R A E K
W

AT FE A5 2 W L 5 7 TR0 T AT A X AR BR 19 B
PN H 3 R 1 U A Ak B ] 250
25 0 L X TR SO AR L AR i A 6 T E K
WA R T 0 P A B R R TR A B T 4 R
A, ATa] b B ) ZEH B 2 R T RE SR
A 1360 Tt L 7 R AR R BT B ELEA 3 T E 1K
ORI /3=t B /NP N 3 T

il S AE IR e WY K R S K 2 - M
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TR AR 22 RE 0% 78 70 W e 3 b I 45 B 25 2R 3R 0L T
P K HE A R A R ml b i 7 RS A
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