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Effects of additional application of earthworm cast combined with differ-
ent proportions of chemical fertilizers on yield, quality of facility tomato

and soil fertility in Northwest China
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3. Lianhu Farm Co., Ltd., Ningxia Agricultural Reclamation Group, Wuzhong 751606, Ningxia, China)

Abstract: To explore the effects of increasing the application of earthworm castings combined with reducing the amount
of chemical fertilizers in different proportions on soil fertility, yield and quality of facility tomato, and to clarify the appro-
priate combined application plan, Provence tomato was used as test material, and conventional fertilization was used as
the control (CK). Four treatments were set up: Increasing the application of 3 t- 667 m” vermicompost combined with re-
ducing the application of chemical fertilizer by 10% (C1), 20% (C2), 30% (C3), and not reducing the application of
chemical fertilizer (C4). The physical and chemical properties of the soil, microbial communities, and indicators such as
the growth period, yield, and quality of tomato were determined. The results showed that compared with CK, the soil or-
ganic matter content(except C4)in each treatment was significantly increased by 2.49% to 4.99%, the alkali-hydrolyzable
nitrogen content was increased by 1.37% to 17.53%, and the available phosphorus content was significantly decreased by
31.22% to 41.34%. The number of fungi treated with C1 and C2 were significantly reduced by 39.74% and 35.90%, respec-
tively, compared with CK, while the number of actinomycetes and bacteria treated with C4 were significantly increased
by 250.00% and 29.17%, respectively. There was no significant difference in the key phenological periods of tomato growth
among the various treatments. In terms of yield, the C4 treatment was the highest, reaching 7 106.66 kg - 667 m?, which
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was significantly increased by 3.09% compared with CK. There was no significant difference between the C2, C3 treat-

ments and CK. The content of soluble sugar and vitamin C in each treatment were significantly increased compared with

CK. Among them, the content of C1 treatment were significantly increased by 0.86 percentage points and 69.93%, respec-

tively. In conclusion, increasing the application of 3 t- 667 m™ vermicompost and reducing the application of chemical fer-

tilizer by 10% is the optimal solution for facility tomato production in the northwest region. It can not only improve soil

fertility, but also increase yield and fruit quality. The results of this study provide theoretical basis and technical support

for the green and low-carbon production of tomato in facility.

Key words: Facility tomato; Earthworm cast; Chemical fertilizer reduction; Yield; Quality; Soil fertility
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Table 1 Effects of different treatments on tomato growth stage

b3 EHE U6 AL PRie Fr I

Treatment Transplanting date Initial flowering stage  Fruit setting stage Harvest stage Pulling seedling stage
C1 11-15 12-09 12-16 03-01 05-06

Cc2 11-15 12-10 12-17 03-01 05-06

C3 11-15 12-09 12-16 03-01 05-06

Cc4 11-15 12-09 12-16 03-01 05-06

CK 11-15 12-10 12-17 03-01 05-06
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Fig. 1 Effects of different treatments on plant height(A), stem diameter(B)and SPAD value(C)of tomato
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Table 2 Effects of different treatments on tomato fruit traits and yield
= = N = ey
I f_})(\;llgitudinal 1fzﬁsverse ijglgﬁfiit iﬁi};j AR s
Treatment diameter/mm diameter/mm mass/g plant/kg Plot yieldkg Yield/(kg:667 m™)
Cl 53.21£1.35a 60.57+1.64 a 117.73+4.15 a 3.06+0.15 a 434.0449.21 a 7095.76£151.45 a
c2 49.07+1.18 b 55.36+1.47b 93.11+3.08 b 2.51£0.11 b 424.74+8.76 b 6943.72+£143.87 b
C3 50.25+£1.27 b 59.57+1.59 ab 106.8343.87 ab 2.78+0.13 b 420.77+8.49 b 6 878.76+£139.64 b
C4 51.18+1.31 a 62.271.72 a 120.674+4.32 a 3.26+0.16 a 434.71+£9.35 a 7 106.66+153.28 a
CK 49.57+1.23 b 56.08+1.51 b 97.54+£3.26 b 2.7340.12 b 421.69+8.54 b 6 893.86+£140.32 b

T F PR R AN RN P RER IR 2 R B (P<0.05) . T IA .

Notes: Different small letters in the same column indicate significant difference(P<0.05). The same below.
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Table 3 Effects of different treatments on fruit quality of tomato

w(AE w(AT . wAT -
, s w(4EHE B L wOE wORA PRy P PN PR
e D B %0) w(EEFD B ) "D w(BAR) wlNER wEER wH R
~ Soluble Titratable . = Protein Soluble ~ i Glutamic ~ Alanine Tyrosine Glycine
Treat- . Vitamin C . Lycopene Aspartic .
; sugar acid tent/ content/ solids tent/ d content/ acid content/ content/ content/ content/
men conten ) content/  acid conten ] ) ) )
content/ content/ (mg_loog%)(mg~100g')content/ (mg-kg") (mg-100 g (mg-100g") (mg-100 g") (mg-100 g") (mg-100 g™
% % %
Cl1 4.00+  0.35+ 2430+ 0.54+ 8.60+ 3590+ 0.036+ 0.380+ 0.015+ 0.034+ 0.014+
0.15a 0.01b 1.25a 0.03 a 023 a 2.87d 0.002b 0.013b 0.001 b 0.002 a 0.001 b
C2 3,76+  0.38+ 21.80+ 0.60+ 8.70+ 4330+ 0.039+ 0.406=+ 0.018+ 0.041+ 0.015+
0.13b 0.0l ab 1.09b 0.04 a 0.25a 3.02d 0.002 ab 0.014 ab 0.001 ab 0.002 a 0.001 b
C3 3.86+  0.38+ 19.20+ 0.50+ 8.70+ 108.00+ 0.033+ 0.364+ 0.013+ 0.035+ 0.014=+
0.14ab 0.01 ab 0.98 b 0.03b 024 a 542a 0.002b 0.012b 0.001 b 0.002 a 0.001 b
C4 3.87+  0.34+ 20.30+ 0.40+ 8.00+ 44,80+ 0.035+ 0.352+ 0.015+ 0.035+ 0.014+
0.14ab 0.01b 1.03b 0.02 ¢ 0.20 a 3.11c¢ 0.002b 0.011b 0.001 b 0.002 a 0.001 b
CK 3.14£ 042+ 14.30+ 0.52+ 8.20+ 52.00+ 0.043+ 0.424+ 0.021+ 0.038+ 0.018+
0.12¢ 0.02a 0.87 ¢ 0.03 ab 021 a 3.15b 0.003 a 0.015a 0.002 a 0.002 a 0.001 a
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Table 4 Effects of different treatments on soil physical and chemical property
e e R B A ( i) AR ZEO .
L mEEE mmms R AE OB WO

kb . . Actinomycetes Soil organic Alkaline hydrolysis .

Fungi number/ Bacteria number/ . Available phosphorus
Treatment (10°CFU-¢)  (10°CFU- o) number/ matter content/ nitrogen content/ content/(me - ko)

8 8 (10°CFU-g"H (g-kg" (mg-kg" 8X8

Cl1 4.74£0.36 ¢ 4.3+0.28 b 1.20+0.08 b 8.05+0.06 a 37.9+1.32a 32949.54 b 481.9£18.65 ¢
C2 5.0£0.38 ¢ 2.8+0.21 ¢ 1.00+0.07 b 7.96+0.04 a 37.0£1.28 a 342+10.21 a 467.9+£17.98 ¢
C3 9.0£0.61 a 3.1£0.23 ¢ 0.41£0.04 ¢ 7.98+0.05 a 37.4+1.30 a 303£9.12 be 471.4+1823 ¢
C4 7.2+0.49 b 6.2+0.37 a 4.20+0.21 a 8.01+0.05 a 35.8+1.23 b 295+8.89 ¢ 548.6+20.76 b
CK 7.840.52 b 4.8+0.31 b 1.20+0.08 b 8.01+0.05 a 36.1+1.25b 291£8.76 ¢ 797.7£25.34 a

wCE D s

. - AR HE RN . . NN

Availible  w(AHD PRl At WREESE RS A
kb . . Cation exchange S B 1t . . .

potassium Total nitrogen . . .., Invertase activity/ Urease activity/ Cellulase activity/
Treatment tent/ content/(g-kg™") capacity/ Catalase activity/ (mg-g'-24h")  (mg-g'-24h" (mg-g'-72h")

con . Lot Lol Lol

B g8 (ecmol-kgh (mL-g'-h™" '8 &8 &8

(mg-kg")
Cl 1100+30.15b  2.454+0.07 ab 13.4£0.33 a 0.173+0.009a  2.52+0.09 b 0.87£0.04 b 0.002 54+0.000 13 ¢
Cc2 1063+28.76 b 2.48+0.07 ab 13.2£0.32 a 0.171+0.008 a  3.57+0.11 a 0.80+0.04 b 0.002 65+0.000 14 ¢
C3 1162+31.84 ab  2.28+0.06 b 13.2£0.32 a 0.175+0.009a  1.55+0.07 ¢ 1.07+0.05 ab 0.004 38+0.000 19 ab
C4 1211£33.42a  2.29+0.06 b 13.140.31 a 0.168+0.008 a  2.45+0.09 b 1.14£0.05 a 0.002 39+0.000 12 ¢
CK 1186+32.51 ab  2.52+0.08 a 13.0+0.31 a 0.171+0.008 a  3.65+0.12 a 1.2040.05 a 0.004 75+0.000 21 a
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