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Effects of chemical fertilizer reduction and organic fertilizer on yield and

quality of tomato

HE Zhixue', ZHU Huixia’, ZHANG Yuxin’, WEI Min’, TAO Xinglin®, LU Liangxia'

(1. Huining County Agricultural Technology Promotion Center, Huining 730799, Gansu, China; 2. Institute of Vegetables, Gansu Acade-
my of Agricultural Sciences, Lanzhou 730070, Gansu, China)

Abstract: In order to reduce the amount of chemical fertilizer used in the production of tomato in plastic greenhouse, im-
prove the fertilizer utilization rate and further improve the quality of tomato. Tomato variety mouthfeel 18 was used as ex-
perimental material, under the condition of fertilizer reduction, combined with solid bio-organic fertilizer and liquid organ-
ic fertilizer made by starch biochemical liquid. Four treatments were set: No fertilization (CK), conventional fertilization
(T1), 30% reduction of fertilizer+bio-organic fertilizer (T2), 30% reduction of fertilizer+Chunyoujia (T3), the experi-
ment was conducted to study the effects of different fertilization modes on agronomic characters, fruit quality, yield and
economic benefit of tomato in plastic greenhouse. Under the condition of chemical fertilizer reduction, adding bio-organic
organic fertilizer or Chunyoujia fertilizer had the best effect on promoting tomato growth, improving fruit quality, increas-
ing yield and economic benefit. Compared with T1 treatment, T2 and T3 treatment could significantly improve tomato
agronomic character indexes and quality, the yield significantly increase by 4.7% and 3.3%, respectively. Principal component
analysis suggested that the fertilizer mode of reducing chemical fertilizer and supplementing with bio-organic fertilizer
had a better effect on the growth, quality, and yield of tomato. In general, under the condition of chemical fertilizer reduction
and balanced fertilization, applying bio-organic fertilizer 200 kg - 667 m™ or Chunyoujia 10 kg 667 m™ could effectively
improve the fruit quality, yield and economic benefit of facility tomato, which was the optimal fertilization mode in the
process of facility tomato production in this area.
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Table 1 Fertilizer application amount of each treatment
(kg 667 m*)

A A it F HEYAVUE B
Fertilizer application amount Bio-organic  Chun-
Treatment . ..
P,O;s K.O fertilizer youjia
CK 0.0 0.0 0.0 0 0
Tl 50.4 21.2 39.8 0 0
T2 36.0 14.0 28.0 200 0
T3 36.0 14.0 28.0 0 10

e RN AR B 3 E L, N XTHIAR 320 m’s
ACEE 2 (T 1) J AN 5 BAIE AR 4% 24 i s S B, T2 A
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Fig. 1 Effects of different fertilization patterns on agronomic traits of tomato
&2 RS E A MR
Table 2 Effects of different fertilization patterns on tomato quality
w44 R ©) w(rA R D wCH L) wCEHD s
4k 7 L . o idid
Vitamin C content/ Soluble protein content/ Organic acid Total sugar content/ . .
Treatment . B . . Sugar-acid ratio
(ug-gh (mg-g" content/(mg-g™") (mg-g"
CK 599.31+18.06 b 0.68+0.03 ¢ 2.069+0.028 b 34.3£0.8 ¢ 16.60 be
T1 346.44+6.97 ¢ 0.89+0.04 b 2.520+0.052 a 43.6£1.0b 17.31b
T2 832.72+4.42 a 1.2540.01 a 1.938+0.020 ¢ 52.7+1.0a 2723 a
T3 842.94+11.84 a 1.26+0.04 a 2.026+0.035 be 54.7+1.6 a 27.01 a

AR NG FRERIRAE 0.05 K ZEREE. TR

Note: Different small letters indicate significant difference at 0.05 level. The same below.
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Effects of different fertilization patterns on tomato yield and agronomy efficiency of fertilizer
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Table 3 Effects of different fertilization patterns on economic benefit

b3 P Yield/ FEE HE Rk s A (af Benefit/ i die

Treatment (kg-667 m*) Output value/(Yuan-667 m*)  Fertilizer cost/( Yuan-667 m*) (Yuan-667 m*) The ratio of output to input
CK 2199.9 8799.7 0 8799.7+£181.5¢

T1 4188.3 16 753.2 1447.2 15306.0£101.7 b 11.6

T2 4386.0 17 544.1 1338.7 16 205.4+155.6 a 13.1

T3 4325.6 17302.2 1 008.7 16 293.5+66.0 a 17.1

TIPS 4.0 JCoke', JREK 2.75 JCokg, ML BEIRES 0.6 TG kg, BREN 2.4 G kg, BRRE B & AL (17-17-17)3.6 JC kg, iR
B KIEAEE(16-8-34)11.2 Thokg', ZEMIAHLAL 2.0 Tt kg, B4 7.0 Je kg ALK AL AR 2 IS Rt A liAs .

Note: The average market price of tomato is 4.0 Yuan - kg, urea is 2.75 Yuan - kg', superphosphate is 0.6 Yuan-kg', potassium sulfate is
2.4 Yuan-kg', potassium sulfate type compound fertilizer (17-17-17) is 3.6 Yuan kg, potassium nitrate type water-soluble fertilizer (16-8-34) is

11.2 Yuan - kg'', bio-organic fertilizer is 2.0 Yuan - kg, alcohol youjia 7.0 Yuan - kg'. Costs such as labor, water and electricity, pesticides, and plastic

mulch are not included.
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Table 4 Loading matrix of factors in principal
component analysis of growth, quality and yield of tomato
with different fertilization patterns

[ T % M e

b First Second
Index principal principal
component  component
¥R Plant height(X,) 0.99 -0.07
224 Stem thickness (X;) 0.98 0.21
7 Yield (X)) 1.00 -0.08
A A7 75 0.97 0.22
Partor productivity of fertilizer(X.)
AL 2R = 0.97 0.25
Agronomic efficiency (X5)
#4423 C & Vitamin C content(X;) 0.31 0.95
RS E 0.88 0.47
Soluble protein content(X;)
A HLIR & & Organic acid content(Xs) 0.02 -0.99
S5 BE4 & Total sugar content(X;) 0.92 0.37
H#1E{E Eigenvalue 7.06 1.90
Tk Contribution rate/% 78.50 21.10
Rtk R 78.50 99.60

Cumulative contribution rate/%

PLEE — BB R SR A VR R B

Y= 0.994X; + 0.977X; + 0.997X; + 0.975X, +
0.968X:+0.311.X:+0.881.X:+0.022.X:+0.925X; ;

Y=- 0.065X, + 0.210X,- 0.081.X; + 0.223X, +
0.249.X:+0.949.X,+0.472X:-0.994X+0.365X; .

LEE159y Y=0.788Y,+0.212Y;.
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Table 5 Composite scores of principal component
analysis of growth, quality and yield of tomato with
different fertilization patterns

A3 Treatment Y, Y, Y HE4 Rank
CK -9.35 -1.72 -7.73 4
Tl -0.49 -3.13 -1.05 3
T2 5.04 2.54 4.51 1
T3 4.80 2.32 4.27 2
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