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Research on the effect of different slow-release fertilizers on the growth

of cherry tomato plants and nutrient properties of the substrate

YE Ting', SHEN Tingting', WANG Xinyi', TIAN Xingwu’, GUO Yongting’, ZHANG Xueyan'

(1. College of Enology and Horticulture, Ningxia University, Yinchuan 750021, Ningxia, China,; 2. Ningxia Wuzhong National Agricul-
tural Science and Technology Park Management Committee, Wuzhong 751100, Ningxia, China)

Abstract: To investigate the nutrient release pattern of different slow-release fertilizers and their effects on the growth of
cherry tomato plants, fruit quality, and nutrients in the substrate, this experiment was conducted with conventional
water-soluble fertilizers as a control, and treated with coated slow-release fertilizer (H1), phosphate organic slow-release
fertilizer (H2) and phosphate inorganic slow-release fertilizer (H3). To analyze the nutrient release pattern of different
types of slow-release fertilizers, a soil column leaching test was performed. The results showed that three slow-release
fertilizers significantly slowed down the release of available nutrients. The nitrogen release rate of coated slow-release
fertilizer(H1)was lower than that of other slow-release fertilizers before 15 days, but it was consistent with that of phosphate
organic slow-release fertilizer (H2) after 60 days, and the release rate reached the maximum after 80 days. To investigate
the impact of different slow-release fertilizers on the growth of cherry tomatoes, a field pot experiment was conducted.
The slow-release fertilizer were more suitable for the growth and development of tomato. The results showed that the
application of three slow-release fertilizers could significantly increase the content of available nitrogen, available phospho-
rus and available potassium in the matrix. The content of available nitrogen, available potassium and available phosphorus
in H1 and H2 were significantly higher than those in H3 treatment, and the content of available nutrients in H2 treatment
was lower than that in H1 treatment. Compared to the control, the three slow-release fertilizers obviously increased the
content of vitamin C, soluble sugar, soluble solids, and the sugar-acid ratio of tomato, and the soluble sugar content have

been elevated by 21.30%, 19.73%, and 14.27%, respectively. What’s more, they promoted tomato plant growth and in-
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creased yield by 31.03%, 20.13%, and 21.69%, respectively. Correlation analysis showed that the content of available ni-

trogen and available potassium in the substrate were significantly positively correlated with the stem diameter, leaf area

and soluble sugar content of tomato. As indicated by principal component analysis, the composite score of each slow-re-

lease fertilizer was higher than that of the control, and the comprehensive performance of coated slow-release fertilizer

was better than others. In conclusion, using slow-release fertilizers can effectively guarantee the efficient use of nutrients

in the growth of bunch cherry tomatoes, and the film-encapsulated slow-release fertilizers are more suitable for the vegeta-

tive growth of bunch string-harvested plants and the formation of fruit quality.

Key words: Slow-release fertilizer; Nutrient release rule; Matrix nutrients; Tomato quality
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Table 1 Physicochemical properties of perlite
wCHED  wCE R wOGERED
ks EC/ A'vailable Available Availa'ble
pH ., hitrogen phosphorus  potassium
Index (mS-cm™
content/ content/ content/
(mg-kg" (mg-kg" (mg-kg"
Hfif Value 7.68 0.11 2.8 9.77 11.07
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Table 2 Experimental design
AR
Fertilizer amount per pot/g )
AL JERL Y Ak JERE S
Treatment Fertilizer type Fertilizer properties JRAE 3B R Fertilizer source
lfaejtsijizer Topdressing
WRKENECK) @i KB ITHR 0 165 g /KIGNE+  HEYT Stk
Conventional water K& fAEF} 20 g K.SO, AT PRA ]
soluble fertilizer ~ Gold land large 165 g water- Weifang Golden
amount of elemental soluble fertilizer + Land Chemical
water soluble fertilizer 20 g K,SO, Co., Ltd.
CBURERIEHD MR AN U IRMEY E R QR L AT, 18 825g kit SIS
Coated slow- Olane fully controlled  SEILXT 7743 (LR I2 R 20 g K,SO, EIEA R ]
release fertilizer release fertilizer The compound fertilizer is wrapped with resin ma- 82.5 g water- Qingdao
terial as the main wrapping material to achieve soluble fertilizer Hongbang Plant
slow release of nutrients. +20 g K.SO, Nutrition Co., Ltd.
BEREANER  IFREPENER R R R PR RS RABAT 126g 825 g Kl T RARK
AECH2) RLRIE IR 7 pi e QU R CA i Bu 4 NI (S ) 20 g K.SO, WA PR A 7]
Phosphate Haolegeng organic BT Y 82.5 g water- Jinhua Wanli
organic slow- slow-release special ~ Modify and activate natural polymer organic com- soluble fertilizer Shennong
release fertilizer fertilizer for pounds such as lignin, cellulose, alginic acid, and +20 g K,SO, Agricultural Technol-
eggplant fruits chitin. Nutrients are slowly released through ad- ogy Co., Ltd.
sorption and encapsulation.
IR S To 2% TEETIRR R R BRI — R i M I 24 110 g 82.5 g JKIENE  WHLIRHERI L
FILCH3) TR RAL L LA ISR (R L R 20gKSO,  ARAT
Phosphate Haishengwan new R BRI TR 53, 35 AL ED L 82.5 g water- Zhejiang Haohai
inorganic slow- environmentally An extremely pure mineral compound fertilizer soluble Technology Co., Ltd.
release fertilizer friendly intelligent extracted from seawater and formed in one time. fertilizer +
slow-release Ammonia oxidation and nitration are carried out 20 g K,SO,

mineral compound
fertilizer

by soil microorganisms to release nutrients from
fertilizers for sustainable absorption by crops.
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Fig. 1 Cumulative release rate of nitrogen, phosphorus and potassium from slow-release fertilizers
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oCK oHlI oH2 o H3 oCK oHlI oH2 oD H3
20 a a a ~ 301
- 187 T £ a a ,
S ~16F b a e 25
ool Phe 5570} a
o S oL 12 F c = b b ab
-z g El a a a c
CE T o0t b A ab L= st b
g s ol RSE
M§§6-’—'—H_H+H+‘ ﬁgilo_ﬂ
=7 4t bk
= 54 5t
2F Z
0 1 1 J O 1 1 ]
30 60 90 30 60 90
i} 18] Time/d BT 1) Time/d
g oCK oHl oH2 D H3 a 5 a oCK oHI oH2 o H3
203400 4 a b P e 127 a a a
35y 2 - 3 ol ==
2 EC 30r aga ! S
X3¢ nst = o 8 2 08T . !
S o E B(-g" a a a bb
©9Q 5 3207 > £ E 06f ¢
=% sy S22
27 310t L§§'
S 305t g7 027
£ 300 : : 7 00 : - .
30 60 90 30 60 90
fiJ 1] Time/d Ff ] Time/d

4 TREREERENE SRR

Fig. 4 Effects of different slow-release fertilizers on photosynthetic characteristics of cherry tomato

AR R E R B . fEEE 60 d M, HI, T H2.H3 kb¥E. 7EEfH 90 d i, 5 CK AL, 3 Fh
H2.H3 Kb 8] 28 5 00 e G R M R) CO Mk ZBREAEACE e AR 0 B BB R T T 27.23%.
AL FE LR EZ R, /£ 90 d K, HI 15.79% + 16.50% , <AL F B 73l W ZFR_ A T
MR ZE ISR LA ER MR T EYHER  34.10%.16.56%-+19.97%.

<127 -



24 AREEBREHERBEMRR CEMEYEN  20.14%-13.67%.16.30%; °] ¥ PEFE & 55 7l 5 2% 11
£21 BT 21.30%419.73% 14.27% ; Al B E BV & &

HE 3 1A, 5 CK AL, i H 2B IR B354 il RS T 27.41%.21.53%+23.53% ; A WLIR
Rk AR AR R COIEIERE AR B R SRR EFFICT 28.57%26.19%.26.19%. 3
FIPERRLL , ARG LR AN IR FL & . 5 CK AL, Fh 2R A A 35 [F) ml 2 14 [ X 40 < A LR B TR 46 55
HI.H2.H3 AR CHFEHMNBEERS T BRAMRELEEZES HI AB4EER C A

®3 TREIEREXHEHE @ RAIF M

Table 3 Effects of different slow-release fertilizers on the quality of cherry tomato

w4 R O wCFTE R wCRTE LR wCHHLED -, w(iHER D
Ab L . o FEER EL .

Vitamin C content/ Soluble sugar Soluble solid Organic acid . . Nitrate content/
Treatment B Sugar-acid ratio B

(mg-100 g content/% content/% content/% (mg-kg"
CK 14.05 +0.13 ¢ 9.53+0.16 ¢ 8.50+0.41b 0.42+0.01 a 22.57+0.37b 20.69 +0.37 a
HI 16.88 £0.45 a 11.56 £0.38 a 10.83 £0.24 a 0.30+0.02 b 38.49+2.81 a 18.89 £0.56 b
H2 15.97 +£0.19b 11.41 £0.43 ab 10.33+0.47 a 0.31+0.01 b 37.31+2.01 a 19.06 +£0.14 b
H3 16.34 +0.40 ab 10.89 +£0.08 b 10.50 +0.41 a 0.31+0.02 b 3535+1.73 a 19.47 +0.87 ab

T - PR S AN F NS FRERIRAE 0.05 K P EREE. TR,

Note: Different lowercase letters represent significant difference at 0.05 level. The same below.
EVERE S R HA TR R 3 P REIEALBEAR LL , R4S R

MR 4 AT, 3 AR LA BE S R b B A R AR S R AR B i AR B R 2 2 S 1T HIL Ak
B kR R B T CKG P HL 4 B SR B A bk B e T H2.H3,H2 5 H3

®4 AEEREXERER =BT

Table 4 Effects of different slow-release fertilizers on the yield of cherry tomato

e (53 P S ke SR DATIE VR
e T BB 45 A ok B DR

. . Fruits number of per . . . . Yield of per unit area/
Treatment Single fruit mass/g . Fruiting spike number  Single plant yield/g B

spike (kg-m™)

CK 13.53+0.26 b 10.67+0.47 a 17.33+0.47 b 2 506.33+£200.53 ¢ 8.99+0.71 b
H1 15.93+0.12 a 10.67+0.47 a 19.33+0.47 a 3281.77+44.50 a 11.78+0.15a
H2 14.63+0.74 ab 10.67+0.47 a 19.33+0.47 a 3010.43+£52.03 b 10.80+0.18 a
H3 14.5340.12 ab 11.33£0.47 a 19.67+0.47 a 3047.43£127.77 b 10.94+0.45 a
[IFTE PEE H1 T B — R AR A BERL 2 A Rl S AN [R] b 2

P B 5 R, 2 R0 A Adh R S 08 o T R A R
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Fig. 5 Effects of different slow-release fertilizers on biomass of cherry tomato
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Table 5 Correlation between matrix nutrients and plant
growth, fruit quality, yield and biomass of cherry tomato

AR AR R

EiEE Available ~ Available  Available
Index nitrogen phosphorus  potassium
content content content
Pk Plant height 0.917 0.857 0.991%*
251 Stem thick 0.963* 0.945 0.974*
TR Leaf area 0.969* 0.88 0.997%*
It A %% Number field of leaves  0.939 0.833 0.999%*
iR #5 %% & Nitrate content  0.357 0.03 0.365
HERCHE
Vitamin C content 0.886 0.837 0.979*
AR
Soluble sugar content 0.989* 0.907 0.983*
AR R
Soluble solid content 0.905 0.822 0.993**
s A 2
f*m’i‘ e -0.915 -0.795 -0.994%*
rganic acid content
PERZ L Sugar acid ratio 0.958* 0.853 0.998%**
b A *
Aboveground fresh mass R 0.808 0.996*
T A
Underground fresh mass 0.947 0.909 0.988*
Hy b A
Aboveground dry mass 0.958* 0.987* 0.922
Eva =
Mo TR 0.888 0.950* 0.899
Underground dry mass
s e L
S R 0.917 0.895 0.976*

Yield of per unit area

IR A R (p <0.05) , #*+FIR R A K (p <0.01),n=20
Note : * indicates significant correlation(p < 0.05) , ** indicates ex-
tremely significant correlation(p < 0.01) ,n=20.

®6 EMNMFEESHETRE
Table 6 Eigenvalues and variance contribution rates of
principal components

% 4) Principal component

2% Parameter

PCI PC2 PC3
$54E18 Eigenvalue 19.67 1.88 1.45
75 % Variance/% 85.52 8.17 6.31
R TTIRE 85.52 93.69 100.00

Accumulate contribution rate/%

®71 FATNEHERF

Table 7 Comprehensive evaluation values and ranking

I :
ieiiment Y1 Y2 Y3 Y ljj?j{
CK -1.39 -0.36 -0.43 -124 4
Hl 098 -0.47 -1.03 0.71 1
H2 031 -0.66 1.31 030 2
H3 0.11 1.49 0.15 022 3

Y EONGEE ERIME Y1 Y2, Y3 A RSHE.
Note: Y value is the comprehensive principal component value,

and Y1, Y2, Y3 are the main component value.
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