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Effects of different foliar fertilizers on the nutrient quality and yield of

greenhouse tomato

GAO Chengfei', XIAO Xuemei’, GAO Zhijian'

(1. Xinjiang Academy of Agricultural Reclamation Sciences, Shihezi 832000, Xinjiang, China; 2. College of Horticulture, Gansu Agricul-
tural University, Lanzhou 730070, Gansu, China)

Abstract: To study the effects of different foliar fertilizers on the quality and yield of tomato, and to select suitable foliar
fertilizers for greenhouse tomato cultivation, this study used tomato variety 184 as the test material. Five different foliar
fertilizers with different active ingredients were selected, and six treatments were set up, with the application of clear wa-
ter as the control (CK). The yield of tomato and the quality indicators of fruits at different maturity stages were measured,
and the dynamic changes in the nutritional quality of tomato fruits during ripening were analyzed. The results showed that
during tomato ripening the content of soluble protein and lycopene in fruits exhibited a gradual increasing trend. The con-
tent of soluble solids and vitamin C generally increased first and then decreased, reaching the maximum value at the ma-
ture stage. The content of nitrate first decreased and then increased, reaching the lowest value at the turning stage. Com-
pared with CK, the application of silicon liquid fertilizer significantly increased the content of soluble solids, soluble pro-
tein and vitamin C in tomato fruits at the turning stage, mature stage and overripe stage. The content of lycopene in toma-
to fruits at the mature stage and overripe stage treated with seaweed extract water-soluble fertilizer was significantly in-
creased by 45.39% and 17.53% compared with CK, respectively. A total of 12 phenolic acids and 4 flavonoids were detect-
ed by high performance liquid chromatography, among which chlorogenic acid and benzoic acid had relatively high con-
tent. Compared with CK, silicon liquid fertilizer could significantly increase the total phenolic acid content of tomato

fruits by 5.89%, and the content of rutin was significantly increased by 51.11%. Amino acid water-soluble fertilizer could
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significantly increase the content of p-hydroxybenzoic acid in tomato fruits by 20.62%. The application of silicon liquid

fertilizer and amino acid liquid fertilizer could significantly increase the yield by 18.76% and 15.33%, respectively. In con-

clusion, the application of silicon liquid fertilizer had the most significant effect on improving the nutritional quality and

yield of tomato fruits, and could be promoted and applied in greenhouse tomato production. The research results can pro-

vide theoretical guidance for the cultivation of high-quality greenhouse tomato.

Key words: Greenhouse tomato; Foliar fertilizer; Nutritional quality; Yield; Dynamic change
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Table 1 Main component content of different foliar fertilizers
I THT KR FERSEE
Foliar-fertilizer Source Main component content
G 76 2 AR R FEMREE I AR AT IR A ] pCEDEHEE)=1500 mg- L

Selenium liquid fertilizer

TETC R AL

Silicon liquid fertilizer

THEHCAREM AR AT

3 HKIEIL

Fish protein water-soluble fertilizer

I =LV BHA R A A

TR KV A
Seaweed extract water-soluble fertilizer

THRME L @A IR A

B IERRIR AL

Amino acid liquid fertilizer

AR E SR AR AT

Guilin Jigi Biochemical Co., Ltd.

Kaifeng Huihe Biotechnology Co., Ltd.

Wenxi Biotechnology Co., Ltd.

China Science Chemical Products Co., Ltd.

Sinochem Crop Nutrition Co., Ltd.

Bioactive selenium content=1500 mg-L"

A RO R $=2.0 {Z+mL"

Effective viable number=2.0 hundred million-mL"
p(CHRE)=105g-L"

Effective silicon content=105 g-L"
PRSI RAD=60 gL

Nano anti disease enhancer content=60 g-L"
wEHLTD=20%

Organic matter content=20%
w(P,0s+K,0)=20%

wOlEBRIER)=25%

Alginic acid content=25%
wHHLFD=40%

Organic matter content=40%

w(K.0)=19%

pCRER)=100 g- L

Amino acid content=100 g-L"

p(Mn)=17 g L, p(Cu)=20 g-L"

xk2 FREMEREERS

Table 2 Application amount of different foliar fertilizers

REAS LB AL

bR W I A TR AL

WtV A it B

Fertilization amount

Treatment Foliar-fertilizer Dilution ratio

of each treatment

Spray liquid volume/L Total fertilizer application amount

CK EK 0 0
Purified water

Tl Tl 76 FR A HE 500 20 mL
Selenium liquid fertilizer

T2 TR IR 500 20 mL
Silicon liquid fertilizer

T3 1B K AR 400 25g
Fish protein water-soluble fertilizer

T4 TR KA 400 25¢g
Seaweed extract water-soluble fertilizer

T5 IR AN 500 20 mL

Amino acid liquid fertilizer

10 0
10 140 mL
10 140 mL
10 175 ¢
10 175 ¢
10 140 mL

N RAIE Z i AR KA TEL N NG PLK TG 3R 75 oK
FERE 2 A BEKIE B 1 Ik, B OB IE i\ A B2 A
1.02 kg 2 S 4% 0.64 kg JRZ 0.20 kg BE/KTT
MR
1.4 WEmMBE KRG

a3 3 T 2 i 0 Sk B L B LB U
. e A, AR AL B AL IO 2 AR AR 2 9 A,
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CO, LTD, Japan) #lll i& I ¥ 14 [ L) &5 & I E %
T I E IR EL & B ORI YEE R C
FRQ,6-EHMmR) AR EEASEGE SR
W) o SR AL T 32, A58 F v G

W4 (Alliance Waters €2695, USA) %% C18 ) 4 i
(250 mmx4.6 mm, 5 pm, Waters Symmetry) Jll &
i SR S v Wy R R SIS T A . A FH v RO
1% 4L (ACQUITY Arc Waters, USA) %% C18 1)
1% A (250 mm*4.6 mm, 5 pm, Waters Symmetry)
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Fig. 1 Effects of different foliar fertilizers on soluble solids content of tomato fruit
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Fig. 2 Effects of different foliar fertilizers on soluble protein content of tomato fruit
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Fig. 3 Effects of different foliar fertilizers on vitamin C content of tomato fruit
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Fig. 4 Effects of different foliar fertilizers on nitrate content of tomato fruit

’ji

Tt FESEIGY, CK A TS ALFE 3 i S SE b AN R £
R, T3 MH AR, N 0.63 mg- g, 8 CK &%
PEA% 9.86% . TF 2, B4R CK MRS IR £ % i

<153



X & HF 5T

hOE R

539 %:

W, B E R TR LR E ER . 1R,
T1 kb 2 A IR 36 & & &K, B CK & & &K
9.52%, L& T2 4b#E, 5 CK AHLL K T 2.16%,
HERARZE. RN, &A1) R LIRS
=R IA T2<T5<CK<T3<T1<T4, & kL HL 5 CK #H
B S OF N
25 MEEMEMREEMLEZSENZN

W 5 Brow , 16 7 il 4k B0 28 58 20, SRS

250

FA RS EE ETHES, £ [ 3R
G, B0, /AL R & 8 LI BONEE , B
WA I, B SE M R S Bl B R . 1R
GAH T2 REMEBFEMLRSERE, N
9.03 mg-kg', % CK & EHE S 132.73%, T1.T3. T4
TS5 Ab3 2 (A TC W35 22 57, (25 CK AH LA 35 48
Tho fEEZI, T1T2.T3.T5 A F I HE AR 5 &
5 CK ML A B 5T, Horb T2 b . £

OCK OT1 @aT12 QT3 BaT4 aTs a
25 abp T ab
- i ]
= 200 F c¢ s
. m /
=N %J) 175 a a4 %
B < 150 | = B <
=2 cfd el -
W g o) .‘ "*
= £ 125t d Rl [
1S =0 e w
8 00 | == % ]
< o =% o]
E= @M= e
g B = 4
; E -w
=) 50 R a = :,’:
— a o H= o
25F ¢cbabbb ed_Dbec & HI= ]
0 & & = =%

LR SR et 3] R eI
Green ripe stage ~ White ripe stage Veraison Mature stage Full ripe stage

H52 K B M Fruit development stage

& s

TRMEM RN EMLE S ERFMW

Fig. 5 Effects of different foliar fertilizers on lycopene content of tomato fruit

], T AR L R SRk, oy 24.61 mgkg'
T2.T4.T5 Bz M LR FZR ,HE CK M LA
SR ERBIY, T2 A T4 AR/ ALL RS
s s B CK 43 i) 2 2 3 51 44.06% F11 45.39% .

T5>T2>T3>CK>T1, B T1 ¥ 5 CK Z R A B #E
A, HoAh ab 335 B 3 & F CK.
2.6 MEBEXEMRIEHERS SR

H5E 3 B, B A R S 12 P i

TESEAM, F B R SL B/ A R S BRIN T4>  HPESERENERHER, 5 23045~342.80 pg g,
#3 MEEXEMmREHERS SR
Table 3 Effects of leaf fertilizer on phenolic acid content in tomato fruit (pg-gh
(JR - w(E . ; 5 . @8
v};;ﬁ)}[, w2k %@?) w(E (47 wiT w(A wOlE wil v w(R wIT %ﬁﬁﬁ)
RER e 2y PR R 2y wia- 2 2 2y 2 wd 2y 2y L
L 2 “ormy mED  HEED  OWED D TED  TED
oS Protocate- hloro- ) SA23) . . . . . EIF) . . Total
. Phydroxy . Gallic . Ferulic Cinnamic Gentianic Caffeic . Benzoic Erucic .
Treatment chuic . enic . 4-Coumaric . . . . Cynarin . . phenolic
. benzoic . acid ) acid acid acid acid acid acid .
acid . aci acid content content acid
acid content content content content content content content  content
content content content
CK 14.74+  19.16+ 303.84+ 77.95+ 13.76+ 2.80+ 1.82+ 1430+ 5695+ 9.14+= 317.19+ 11.24+ 842.88+
095a  0.62b 8.07a 3.11d 046¢ 0.42bc 0.18 be 0.57a 1.72a  0.58b 1.76b  0.21d 9.06 b
Tl 9.00+ 12.16% 304.34+ 112.02+ 1550+ 3.94+  2.06+ 10.77+  50.28+ 572+  342.80+ 19.54+ 888.13+
0.07b  0.25c¢ 5.70a 0.89b 0.20b 0.06a 0.20b 027b  0.18bc 0.11c 1.19a 030b 6.46 a
T2 10.28+  14.03+ 282.11+ 12837+ 20.09+ 342+ 1.48+ 12.76+ 5824+ 13.82+ 305.85+ 32.07+ 892.52+
0.79b  0.60c 6.68b 422a 053a 0.59ab 0.18c¢ 0.66ab 1.48a 0.15a 30.17b 0.59a 33.48a
T3 7.08+ 14.38+ 210.87+ 83.46+ 20.04+ 227+ 0.78+ 7.66+ 4741+ 353+ 33922+ 18.18+ 754.88+
0.18 ¢ 092¢ 5.05d 435cd 037a 0.02¢ 0.05d 0.73 ¢ 0.75¢ 0.21d 854a 0.25c¢ 9.81¢
T4 9.89+ 6.93+ 24573+ 103.07+ 14.28+ 2,61+  3.16+ 12.61+ 51.82+ 3.58+ 341.63+ 6.16+ 808.47+
051b  0.44d 377¢  440b 0.08c 0.06bc 0.17a 0.61ab 081b 0.08d 6.63a 027f 12.05b
TS 10.17+  23.11+ 270.46+= 90.80+ 13.48+ 252+ 1.74¢ 11,13+ 4837+ 244+ 23045+ 9.71+ 634.39+
047b  229a 742b 190c 047c 0.15bc  0.04 be 1.09b  0.60c 0.08¢ 942¢ 0.51e 15.32d

i FIPIAN NG FEERIRAE 0. 05 KFZER R . T

Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.
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Table 4 Effects of leaf fertilizer on flavonoid content in tomato fruit (ng-g"
bosid w(F ) w2 w2 w258 wCE TR )
Treatment Rutin content Quercetin content Naringenin content Kaempferol content Total flavonoids content
CK 23.05+5.19 ¢ 31.04+1.67 a 4.39+0.26 b 7.02+0.19 d 65.50+4.70 ¢
Tl 31.45+3.75b 24.80+1.50 ¢ 4.74+0.14 a 8.12+0.16 ¢ 69.11+4.03 b
T2 34.83+391 a 25.96+191b 4.85+0.05 a 8.83+0.16 a 74.47+2.06 a
T3 24.62+0.30 ¢ 28.21+0.58 b 4.994+0.10 a 8.11£0.01 ¢ 65.93+0.79 ¢
T4 30.66+1.23 b 30.07+0.86 a 4.78+0.21 ab 8.46+0.05 b 74.97£2.20 a
T5 26.17+0.75 ¢ 26.23£2.01 ¢ 4.354£0.12 b 8.21+0.11 ¢ 63.96+1.63 d
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Fig. 6 Effects of different foliar fertilizers on single fruit mass(A), yield (B)and fruit setting number (C)of tomato
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