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Effects of combined application of pig biogas slurry and compound fertil-

izer on growth, fruit quality of cherry tomato and soil fertility

Yang Xinyuan', Zhu Lixia"?, Su Yu', Ye Hongdan', Zhang Haoran', Feng Zhuoxi', Chen Qingsen'

(1. College of Biological Science and Technology, Minnan Normal University, Zhangzhou 363000, Fujian, China; 2. Key Laboratory of
Fujian and Taiwan Garden Plants, Minnan Normal University, Zhangzhou 363000, Fujian, China)

Abstract: This study aimed to evaluate the application effect of pig farm biogas slurry as a liquid organic fertilizer in pro-
tected vegetable production, and to clarify the effects of its combined application with compound fertilizer on the growth,
fruit quality of cherry tomato and soil fertility, so as to provide a basis for green and efficient fertilization of vegetable
crops. A field experiment was conducted with four treatments: CK (no fertilization), T1 (50% pig farm biogas slurry), T2
(compound fertilizer), and T3 (compound fertilizer+50% pig farm biogas slurry). The effects of different treatments on
the growth traits, biomass, photosynthetic characteristics, nutrient uptake, fruit quality of cherry tomato, as well as the nu-
trients and enzyme activity in the rhizosphere soil were compared. The results showed that, the overall performance of T3
treatment was the best, followed by T1 treatment, and CK was the worst. Compared with CK, T3 significantly increased
plant height, branch number, inflorescence number and fruit number, and achieved the highest yield per plant(644.95 g).
Meanwhile, T3 significantly increased the net photosynthetic rate and the uptake of nitrogen, and significantly promoted
the accumulation of soluble sugar, soluble protein, vitamin C and amino acid in fruits. T3 also significantly enhanced the
activity of acid phosphatase and urease in rhizosphere soil, as well as the content of soil total nitrogen, total phosphorus,
total potassium, alkali-hydrolyzable nitrogen, available phosphorus and available potassium. In conclusion, the combined
application of pig farm biogas slurry and compound fertilizer can synergistically promote the growth of cherry tomato, im-
prove fruit quality, increase yield and enhance soil fertility, which is suitable for the resource utilization of livestock and
poultry breeding waste and green production of vegetable crops.

Key words: Cherry tomato; Pig farm biogas slurry; Combined application of compound fertilizer; Fruit quality; Soil fertility
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Fig. 1 Effects of different fertilization treatments on the plant height of cherry tomato
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Fig. 2 Effects of different fertilization treatments on the number of branch per plant of cherry tomato
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Fig. 3 Effects of different fertilization treatments on the number of flower per plant of cherry tomato

- 164 -



E

Witk , 4 - R TR S A IR BC Tt o A B 3 A 2 it 5 K 3 0 5 )

X B&HF 5T

S5r OCK  OTl aT2 OT3

SERE
Fruit number
W

."
\
\
\
\
\
\
\
\

5 10

1 L a abéé
a a b|][_'|
. CmaN | AEN
15

QbR ] Processing time/d
B4 A[EH AR TE XSk EE AR B Pk L5 R ARV S2 M

Fig. 4 Effects of different fertilization treatments on fruit number per plant of cherry tomato
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Table 2 Effects of different fertilization treatments on
fruit traits and yield of cherry tomato

L T = pig=:
g TREPRERRERE
Single fruit Single fruit .
Treatment Yield per plant/g
fresh mass/g dry mass/g
CK 8.73+0.88 b 0.79+0.05 ¢ 140.00+42.28 b
T1 12.33+0.43 a 1.13+0.06 a 640.27+153.94 a
T2 9.32+0.71 b 0.85+0.06 b 159.40+32.72 b
T3 13.32+0.54 a 1.41+0.18 a 644.95+218.19 a

i« F S EE 5 A AN 7 REROR AR B R 22 57 B 3 (P<0.05) .
A
Note: Different small letters in the same column indicate signifi-

cant difference among treatments at P<0.05. The same below.
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Table 3 Effects of different fertilization treatments on biomass of cherry tomato plants

bR iy b o Hy T FE H b FT 5 R R p
Treatment Aboveground fresh mass/g Underground fresh mass/g Aboveground dry mass/g Underground dry mass/g
CK 147.68+18.37 b 13.60+1.12 a 30.68+2.85 b 3.94+0.35 b

T1 324.69+51.88 a 14.15£1.32 a 75.77+12.03 a 5.22+0.52 ab

T2 191.26+38.04 b 14.30+2.07 a 43.50+10.31b 4.60+0.65 b

T3 407.40+37.46 a 18.53+2.52 a 93.19+£7.98 a 6.66+0.83 a
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Table 4 Effects of different fertilization treatments on photosynthetic characteristics of cherry tomato leaves

e B gL s atinsyi Jfaia) CO, HeE Pt
Photosynthetic rate/ Stomatal conductance/ Intercellular CO, Transpiration rate/

Treatment 5o 5 . 4 2.
(pmol-m?-s™) (mol-m?-s™) concentration/(pmol - mol™) (mmol-m*-s™")

CK 7.8340.94 ¢ 0.16+0.01 ¢ 187.36+40.93 b 4.79+0.38 b

Tl 13.79+1.45 a 0.58+0.17 ab 295.88+22.19 a 9.04+0.33 a

T2 9.12+0.34 ¢ 0.24+0.13 ¢ 210.33+23.01 b 5.68+0.30 b

T3 12.114+0.26 ab 0.67+0.08 a 299.87+5.52 a 9.38+0.71 a
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Table 5 Effects of different fertilization treatments on

nutrient content of cherry tomato plants (g-kg')
QbR w( A% w( A=) w4
Treatment Total N content Total P content Total K content
CK 1.4240.60 ¢ 0.31£0.05 a 47.55+£2.78 b
T1 5.16+1.02 ab 0.37+0.03 a 71.41+£9.85a
T2 3.00+1.00 ¢ 0.31£0.06 a 59.43+3.75 ab
T3 6.40+1.21 a 0.44+0.05 a 63.99+4.26 ab
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Fig. 5 Effects of different fertilization treatments on fruit quality of cherry tomato
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Table 6 Effects of different fertilization treatments on soil nutrient content in the rhizosphere of cherry tomato
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Fig. 6 Effects of different fertilization treatments on soil enzyme activity in the rhizosphere of cherry tomato
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