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Effects of nutrient solution amount on plant growth,yield 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 ,Yangling s Shaanzi 712100, China)

Abstract: [ Objective)] This study investigated the effects of nutrition solution amount on plant
growth, yield and fruit quality of greenhouse tomato to select the optimal rate for tomato cultivation in
greenhouse. [Method)] Tomato variety “Jinpeng No. 1” was selected and through cultivation method was
adopted. Using conventional fertigation as control (CK), five treatments with different nutrition solution
amounts (T1, T2, T3, T4, and T5) were set with gradually increased amounts. T3 (the fertilization
amounts of N,P,0; ,and K,O were 610,270,1 069 kg/hm® and the water amount was 7 500 L/hm?) was
used as standard,and nutrition solution amounts of T1,T2,T4,and T5 were 50%,70% ,130% ,and 150 %

of T3,respectively. The plant height,stem diameter, soluble sugar,organic acid, vitamin C, soluble protein,
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soluble solid,nitrate and yield were analyzed. [Result] T5 was the most favorable for tomato growth with
1.15 mm increase in stem and decrease in the height to stem ratio compared with CK. The yield, fruit
weight per plant and per {ruit weight of T1,T2,T3,T4,and T5 increased gradually with significant differ-
ences (P<C0.05). T5 had the highest yield, which was 61. 14 % higher than that of CK. With the increase of
nutrient solution amount, the contents of soluble protein, soluble solids and nitrate firstly increased and
then decreased. T3 had the lowest contents of soluble protein and soluble solids, T2 had the lowest nitrate
content,while T5 had the highest contents of total sugar,soluble protein,vitamin C and the mean member-
ship index of T5 and the sugar/acid ratio was increased by 20. 22% compared to that of CK. [Conclusion]
T5 (the fertilization amounts of N,P,O; sand K, O were 915,405,1 605 kg/hm?® and the water amount was

11 250 L/hm*) was the optimal treatment with promoted growth of tomato plants and improved fruit qual-

ity and yield.

Key words: greenhouse; tomato; nutrition solution mount;yield;fruit quality
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W J7 v IE R £ 00 0 5 7 kO AR i B bR vk
125 11 R0 R A A I 15 T A B bR T R
150 t, 84 1 ¢ Fali NP, O, (K, O 1y 205
4.0,1.8 Fi 4. 8 kg, FFAR 4fs 7 il Ll Uiy 75 5% W% G 7
N.P,O; \K,O 9 L7l 5 % NP, O; (K, O JIEt (1) I At

&GRSR NP0, KO F#4> %1k 610,
270,1 069 kg/hm?*, DL T3 b3 F W H & 7 500
L/hm? (Hrh N, P,O, ., K,O &4 %k 610,270,
1 069 kg/hm®,7KH 7 500 L/hm®) Fr#fE, T1.T2,
T4 J T5 AbHUE R OK D AR AR R T3 8 5%
W 50%,70% . 130 % . 150 % , 4% 4b B33 35 Wi
KA NLP, O, K, O By R ILE 2.

F1 BHEEHEELEPLREHEEESE N.P,O; K, O BT & bk i
Table 1 Ratios of N,P,O; and K, O in conventional fertigation treatment at different fertilization periods %
Jiti AE 755X Jiti AT 461 AHND B (P2 05) (K2 O0)
Fertilizing way Fertilization time Nitrogen Phosphorus Potassium
F:AE Basic fertilization 40 90 34
AL Fruit setting stage 6 4 11
B First harvest time 11 6 16
B . .
'I‘op];i_rglising JEE Full bearing period 19 0 17
J& R B Harvest season 19 0 17
KK Recovery stage 5 0 5
K2 AEANEREEFRERINKERAE
Table 2 Amounts of water and fertilizers of different treatmemts
b JK/(L « hm—2) N/ P,0s5/ K, 0O/
Treatment Water (kg « hm™?) (kg + hm™?) (kg + hm™?)
CK 250 000 1 200 975 300
T1 3 750 305 135 535
T2 5 250 427 189 748
T3 7 500 610 270 1 069
T4 9 750 793 351 1 390
TS5 11 250 915 405 1 605
WA ISR R ORI, BB i
A Z [ 50 em PR Y SR AR LB 1E A A) KO B A0 2 A i 2 IR S S o B HE TR T IR
MHEBSE, HOAMik 3 ANEL LXK HKE, & iz (Vo) & i R AR B b ko il 5 , B & R

18 A/NX /ANX TN 4.4 m* PR 5.5 m, 1
B8 0.8 m, F A ARKRATIE B 30 em X 40 cm, BT &
T, RS R 32 Mk . o v R R LR 8 4 B
Al A= 7 B30 53 e TS TR K A R AT R LA B

TEFRMAE T, T1~T5 kb 388 55 W i 3 45
KA1 IR/ d HoA5 Ab B TE A6 A 0T S R LR
WA 9 R WSO R BRI ) 7 R T BT o L )
AR 15%,35%,25%.20% ,5% . 4% 4b B 7 B T
10 d Y45 1k 8 R W0 E o FLT I 7K G % Ak BV 7K
HIRENFE K, K E S A A R R
SR I SR SR SR AT 10T LA K A 0 1) R 8
] 4350k 21,27,7,35,15 d.,
1.3 MEMBRFE
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P TR R R ST G250 el
TEP O A R R 1 R R R K A R kI
AL R 4 o SR FH B S W S 7
1.4 HELEBESSH

K H Excel 2007 B4 #F 47 %4 45 5% 21, H] SPSS
19. 0 AT g1t 5 53 # B R RSO B502F Hh i S T
PRI X e L S A A R AR AT AT . SRE o

Xoin) X100% , A X, I —FEFR I E E » X
Xoin A — 48 BRI 22 10 F5c KA B /ME . XF 45 40 #L
B 4% & T3S B oR H SRR B BUE . BN S TR R
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Table 3 Effects of nutrition solution amount on tomato plant height and stem diameter

b 3 ¥E /cm Plant height Z£M /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 ab 87.00 ¢ 105.67 b 0.41 a 8.79 b 9.64 cd 9.81 ¢
T1 23.00 a 56. 33 ab 81.00 d 93.33 ¢ 0.42 a 8.55 b 9.22 ¢ 9.38d
T2 23.00 a 60.33 a 85.33 ¢ 95.33 ¢ 0.42 a 9.25 a 9. 84 be 10.19 b
T3 23.17 a 56. 33 ab 88.00 ¢ 102.67 b 0.41 a 8.72 b 9.41 de 9.64 cd
T4 23.67 a 57.00 ab 92.67 b 104.67 b 0.41 a 9.18 a 9.95 b 10.20 b
T5 23.33 a 54.67 b 98.33 a 113.33 a 0.41 a 9.38 a 10.76 a 10.96 a

TE « [ 5Bl Je bn A [ 7 88 38R 28 5 2 35 (P<<0. 05) . F 3R [l .

Note; Different small letters in each column indicate significant difference at 0. 05 level. The same below.

2.2 AAEFRBEENERTENZME

JK RS2 Pt i 3 A BIL 0 A B DORE L 2 A PR
i i AR AR SR i J R A B £ e ) B R
12 i WA T A AR S R A A R T TR A g o B
F 3 e R A 2R S ) e AR AT R e K Y
BEAR G S AR = B A BB R, 3k 4 ]
R 2 i ) RS R R T R R ST I B
Fr WO R A SR G . R A 4 B BRI

FIEARR 5 B T 5 AT A S 3 B0 B R R o T A

T2.T3. T4 Fl T5 b B 1) 7 34 50 bk HE 5 BOM RS 156
HH 3 SR W E s T T2 4038 (5 250 L/hm®) B, %
FiHE R A Z 0, RS 5 R R TR K
CREG7 = R HH X IR BT i), n RS s 57
VTR T A R T R o o R S S R B A, AT
RS, 6 5 SRR T, TS A
it P BRI BT A L BAORR A RS A B R . o R
CK #2£5 739.53%,61.32% f1 61. 14%,

R4 FEAEFRBESLEXNEMTENZN

Table 4 Effects of nutrition solution amount on tomato yield

b 7 IR kg R kg AN kg it/ (kg « hm™ %)
Treatment Fruit weight Yield per plant Experimental plot yield Fruit yield

CK 0.129 ¢ 1.903 cd 60.97 cd 138 596. 54 cd

T1 0.109 d 1.607 d 51.44 d 116 971.23 d

T2 0.126 ¢ 2.143 ¢ 68.57 ¢ 155 927.21 ¢

T3 0.151 b 2.613 b 83.52 b 189 910.17 b

T4 0.174 a 2.893 ab 92.52 ab 210 381.25 ab

T5 0.180 a 3.070 a 98.14 a 223 335.84 a

2.3 AAEFERAEENEMRIRZRNI M
T T BT T 2 O Al W B R A AR
FH & BR R AT ) A6 i 1 20 10 F R 3, o SR A A
JfL ) o ) T Ay AR AR R H S 5O
B W BT A AR T BT T 3R A WOOR ] L 3 AR
R B B A LA B2 G 77 W A U5 T TR) 1) 3 B R s
JK G332 i UR Y, BRI A A TS KO Y
ARBEIC R BEY) . 7 [ 35 35 W00 B 2 %o 38 i i Jo 1) 552
Ml 5, MRS AIA, 5 CK AL, T1 A1 TS 4b 3

B3 B0 T SR S T i OB D A v v R A
T2.T4 F1 TS5 Ab ¥y W2 34 1 RS2 A HLIR &
i, TS AR RIS MR AR 1 & i S L 6 S Ak B,
T5 Ab RS AT SOl A LR TR ]
WHEETEY & B hem . R4 Ah B R/ R A ]
LTS AR RRAEAR T T1L RS2 BT, Hig CK
P T 20.22%,

K50~ 5 CKAME, T1. T2, T3, T4.T5
AbFE A S HE R C f o BIBRAR T 19. 23%,
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Table 5 Effects of nutrition solution amount on quality of tomato

AT A M 0/ %/ R ‘ . T V2 M 7 o Al P
| TREERH AL . P L LTI it
U (g ke D (g« kg Sugar/ (mg + kg™ 1) (mg - kg™ 1) (mg *» kg™ D) el / 7%
Treatment Soluble Organic ugar/ 8 X8 Soluble g* X8 Soluble

. acid ratio Vitamin C . Nitrate .

sugar acid protein solids

CK 44. 14 ¢ 4.93d 9.00 b 116.04 a 34.75 ab 6.74 be 4.93 ¢

T1 57.43 b 5.17 cd 11.11 a 93.72 b 33.59 b 7.95 b 5.43 a

T2 34.19d 5.86 ab 5.84 ¢ 94.98 b 30. 86 be 5.91 ¢ 4.73 d

T3 45.59 ¢ 4.99 cd 9.15 b 82.59 be 28.73 ¢ 6.57 be 4.10 f

T4 33.31d 5.61 be 5.97 ¢ 77.24 ¢ 35.41 ab 7.07 be 4.43 e

T5 69.03 a 6.40 a 10.82 a 96.46 b 38.93 a 9.53 a 5.13 b

RIS RS 2 2 fEH AWM. SE B IR IR T AR ]l 2 R S N R A S R AT
Bl AR 2 Ui P R ARG I NO; Y R s .

WA, A5 A PR = B R LN R & RN X AN ) A 34 2 it S S T 4R A7 SR T R B A AT
5.91~9.53 mg/kg, ¥ KMt B % (GB 18406. 1 — gEWR LR 6, INF6 M LIFHH, T2, T3, T4 &b BEH)F

2001) X Jo A F b R B % 4 FOR (NOy <438 KR JE s BUE K T CKL i T1 45 T5 4B 1
mg/kg) . AR 6 AALH LTS AR SLHA CKLHA TS5 Ab PR - 24 3 s R B i i . T3 4 2
MR & R 0 AT H R N AFAE P AR T REME . — 28 R/ PP 2 SR eR MR R 2R S 25 o B A
TR WG T A 0 3 0 AR T A A R R AR bR O R R R S A R B LTS Ak BRI
s TR S R FEAC AR & A iR

R6 FAREAREESLEERRIRRNRERHE

Table 6 Fruit quality membership index of treatments with different nutrition solution amounts

S b o4 2k . . e bk AL TSR
CIRAT YN 74 2 1 . . A s .,

grp  CTEREREE AL BRI grpgc  TEERA e 5 B B

Soluble Organic Sugar-acid . S Soluble . .
Treatment . . Vitamin C . Nitrate Soluble ~ Mean membership
sugar acid ratio protein . .
solids index

CK 30. 32 0. 00 59.96 100. 00 59.02 22.93 62.41 47. 81

T1 67.53 16. 33 100. 00 42.47 47. 65 56. 35 100. 00 61.48

T2 2.46 63. 27 0. 00 45.72 20. 88 0. 00 47. 37 25.67

T3 34. 38 4.08 62. 81 13.79 0. 00 18. 23 0. 00 19. 04

T4 0. 00 46. 26 2.47 0. 00 65. 49 32.04 24. 81 24, 44

T5 100. 00 100. 00 94. 50 49. 54 100. 00 100. 00 77. 44 88.78

s Wi B 5 R R R B A tb%?‘%“[&i%*ﬁﬁiﬁ%ﬁ
s, AP . AR R S mH DY 26
FEBE A AR B E R IREE T R IRAOK ARG S AL BE L 7R 04-16 F1 04-30, 1L T5 Ab AR B ) Bk
RLPR B A2 BTG Sh 3 DI OC, R BOCR M it m 2R Ry X DR O i A B 9 O A R R I
Lok oy B AL B A AR A AR B AL B AR T SRR SR 5K e s R AR T JEHLY LK
R — ZR PS5 e 18 T X AR B AR A A SRR R A L e AR T AL B AR A A2 i AT
A E R, . A B HEK IR A B R AR R BB SR AR R R AR R L L R OR L R
it » BEHE A BOBAEFF IR S IR AR RS AR SR R St
S E A B A R G AR K B I 7 R e R S TEAS L B 45 1F & . & FR W i = T2 (5 250
B H . A AN B R LR F AR L/hm®) (b3 B T2, T3, T4 Al T5 b JE A 8 5R 5
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SRR T KA 2 i PR 2 X 7 b A L e T
SR 5 B % 2 18] A FE K IR R A RO . KR R
B A R AR [ K 4 S FF TR R B X 35 43 9 0 e A
B SRR X = B B 2 25 L e R
g P o R WO O A b A TR
S B 3 o i K I S L B R TN R i
KA A RO B AR T 6 B A Kk B R
TR 5 R 52 01 255 R 3 2 0L b —
FHEHNE,

X T A BT VO 0 R e AR R S ) T
B S ST T AT AT T S S R A A
PEA 5 S XU B — 30 T B AR . G A
TR 2 3 3 ke A 7 3 VA K 2 B VR ) 5 1 3k 1k B ek
S8 LS TR R L AR B 45 R UL L R R
W - B 0 R T B o o 5 VR T T L E
P 3 S T Y. R A i B g s R
7 3 PR A T LR S RS A A C R L
R ik, AR I P, 5 CK M EL . SR 8 36 i 8 1
I SR AR S AR R C S X R T
AR BT 5 A K P B0 78 5 00 R L B
FR AL T CK. R BB 58 45 S 36 W1 7638 1 10
St BT PRy 48 L B G T L RS N A R C A Rt
A e AR g R R Y 4 R A —
B, R AT REAE T LB B0 A 098 L O R B
SR DA 5 P A R L B R K Al A B A R
Ao 3 G A I B R v R I PR e 1 )
P o H 48U Ak 7 4 2 IR I 7R R B A 1 PR B
T L g A 38 T TR O R A T A B L IR i R I
JE B4 1 D T 0 D5 DA T R S A4 A 3 C i RS
BURET g5 20 7 7 8l 7 ek T A 5 SR S 5 g
SE S5 LT TS Ab B i 7 i Ak HCAR G 3 5 i 5
T b 0 7 24 55 J B KM A5 K U T T A 9 A AR S
b B A, H= s CK 7 761, 14 %, R bl /iR
{9 10. 82, VL3TE 15 T+ 5 % 4R i BB/ R M1 (6. 0O,

48 e

FEATR IR S0 T AR T 2 3% 0 A [R) 2B K e )
19 7K N 55 SR L6 A8 s 43 A7 1 AS T[] 485 3% i B 5 X 3 i
PR AL S B B i i sg . R AE R R, TS
REEEED N P,O; . K, O &4 31k 915,405.1 605
kg/hm®,7K & 11 250 L/hm?® B %) 50 50 85 A L A bk K
FOH: Tt 1 5 PR ARG M R T A
MREAE K KT HFE .
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