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Effects of combined application of melatonin and microbial agents on the
prevention and control of tomato Fusarium wilt and related resistance in-

dicators

LI Yuteng', LIU Jinbao’, ZHANG Ao'

(1. Xi 'an Branch of Shaanxi Agricultural Development Group Co., Ltd., Xi’ an 710075, Shaanxi, China; 2. Zhongshan High-Standard
Farmland Construction Group Co., Ltd., Xi’ an 712100, Shaanxi, China)

Abstract: In order to clarify the effect of the combined application of melatonin and microbial agents in controlling toma-
to Fusarium wilt and its influence on related resistance indicators, the tomato variety Jinpeng 8 was used as the experi-
mental material, and four experimental treatments were set up: Bacillus subtilis (T1), melatonin (T2), combined applica-
tion of melatonin and Bacillus subtilis(T3), and clear water(CK)to conduct prevention and control experiments, and com-
pared the control effects of different treatments on tomato Fusarium wilt, the growth of tomato plant, related resistance in-
dicators, and the yield and quality of tomato. The results showed that during the seedling stage, flowering stage, fruiting
stage and harvest stage of tomato, the control effect of treatment T1 on tomato Fusarium wilt was 46.27% to 71.05%,
showing a relatively good control effect. The treatment T2 was 29.74% to 46.61%, and the prevention and treatment effect
was poor. The best prevention and control effect was achieved when T3 was treated at 71.49% to 80.10%. All three con-
trol treatments showed varying degrees of promoting effects on tomato growth, and the promoting effect of treatment T3
was the most obvious. The plant height, stem thickness, leaf area were all significantly higher than those of the other treat-
ments. The activity of peroxidase, catalase, superoxide dismutase and chitinase in tomato plants treated with T3 were all

the highest. The content of free amino acids in the rhizoar soil of tomato plant was the highest, and the activity of catalase,
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urease and N-acetyl -f5-D-glucosidase were also the highest. The yield of T3 treatment was the highest and significantly

higher than that of other treatments. Both T1 and T3 treatments could significantly increase the content of soluble sugar,

soluble solids, vitamin C and soluble protein in tomato, and the quality improvement effect of T3 treatment was better.

Overall, the combined application of melatonin and Bacillus subtilis has good control effect on tomato Fusarium wilt. At

the same time, it can promote the growth and development of tomato, increase the activity of defense enzymes in tomato

plant and the activity of soil enzyme in the rhizoplasm of plant, increase yield and improve quality, and show a superim-

posed effect in multiple indicators.

Key words: Tomato; Fusarium wilt; Melatonin; Microbial agent; Control effect; Resistance indicator
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Table 1 The control effect of melatonin combined with microbial agents on tomato Fusarium wilt

i 1 Seedling stage 16 Flower stage

2% S Fruit stage KU Harvest stage

ﬁjimem CAEERA UIREEIES CACEER DIREEES CACEER DIREEES CACEER UIREEIES
Disease index Control effect/% Disease index Control effect/% Disease index Control effect/% Disease index Control effect/%

Tl 777242 71.05+£3.11b 17.82+1.44 65.28+1.85b 27.40+1.95  55.26+3.82b 39.3143.52  46.27+£3.05b

T2 14.33+2.38  46.61+2.04 ¢ 31.0443.18 39.5242.33 ¢ 37.5842.78  38.63+2.44c¢ 51.41+3.74  29.74+2.73 ¢

T3 5.34+1.06  80.10+2.66 a 11.77£2.36 77.06£2.27 a 16.04+2.03  73.81+3.12 a 20.86+2.58  71.49+2.55a

CK 26.84+3.55 51.32+4.43 61.2445.72 73.17+5.96

RS FNG FRERIRTE 0.05 K2R . R,

Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.
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Table 2 Effects of combined application of melatonin and microbial agents on the growth indicators of tomato

A3 Treatment # = Plant height/cm 224 Stem thickness/mm M TEIAR Leaf area/cm’ SPAD

T1 145.37+4.35b 13.63+0.77 b 28.64+2.01 b 51.28+1.22a
T2 133.834£8.77 ¢ 13.25+0.65 b 26.71£2.23 b 45.46+0.92 b
T3 164.48+6.33 a 15.81+0.85 a 34.28+1.58 a 54.48+2.77 a
CK 128.46+5.25 ¢ 11.434+0.78 ¢ 22.36+1.66 ¢ 45.11+1.26 b
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Table 3 Effects of combined application of melatonin and microbial agents on related resistance indicators of tomato plants

Ab R TS YIBEE 14 POD activity/(U-g") ISR 1% CAT activity/(umol - g' - min™)

Treatment 10d 20d 30d 10d 20d 30d

Tl 102.30+£3.78 a 110.52+6.23 ¢ 139.6549.75 b 197.2249.65 b 221.11£13.04 b 245.23+13.55b
T2 98.65+3.76 b 116.04+£5.74 b 131.47+10.33 b 190.13+10.02 ¢ 200.02+13.12 ¢ 210.14+11.38 ¢
T3 108.61+4.22 a 133.25+6.98 a 155.26+8.74 a 211.30+10.74 a 246.50+11.66 a 272.58+14.71 a
CK 91.43+4.35¢ 101.22+8.53 d 108.23+10.58 ¢ 177.234£8.63 d 194.66+12.42 d 178.83+14.32d
busiil A BALEREYE SOD activity/(U-g™) JLT B Chitinase activity/(U-g™")

Treatment 10d 20d 30d 10d 20d 30d

Tl 135.63+£9.04 b 141.24+9.55 b 149.32+10.59 b 8.65+0.65 b 10.87+1.14 a 11.16+£1.22 b
T2 119.87+8.75 ¢ 127.46+£7.55 ¢ 133.16+£9.88 ¢ 7.66+0.75 ¢ 8.11+0.94 b 9.48+1.03 ¢
T3 148.77+7.93 a 160.11+8.66 a 170.41£11.24 a 10.04+0.96 a 11.23+0.88 a 13.55+1.57 a
CK 104.29+8.55 d 118.33+6.52d 118.05+8.31d 5.77+0.48 d 6.02+0.66 ¢ 5.66+0.86 d
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Table 4 Effects of combined application of melatonin and microbial agents on the related resistance indicators of

rhizosphere soil of tomato plants

Fim T CK, o T3 AP bk B, H S Tl

AbER b B EIETROFAA content/(umol - g AL A EEYE CAT activity/(mL-g")

Treatment 10d 20d 30d 10d 20d 30d

Tl 13.52+2.04 a 15.83£1.27 b 18.37£1.35b 2.27+0.28 b 2.85+0.60 b 3.41+0.33 b
T2 12.24+1.82 b 14.76+£1.55 ¢ 15.72+1.36 ¢ 2.32+0.43 b 2.77£0.25 b 3.28+0.41 b
T3 13.77+1.24 a 16.44+1.06 a 21.36+£1.03 a 2.88+0.45a 3.17+0.27 a 3.84+0.37 a
CK 12.18+1.29 b 14.23+£1.36 ¢ 14.38+1.22d 2.24+0.63 b 2.62+0.40 ¢ 2.79+0.39 ¢
Qb3 RG24 UE activity/(U-g") N-.1-p-D-71 % B B PE NAG activity/(U-g™")
Treatment 10d 20d 30d 10d 20d 30d

Tl 746.55+37.45 a 788.65+31.49b 818.45+62.45b 2.54+0.46 b 3.11+0.18 b 3.50+0.35b
T2 721.81+£33.67b 734.59+51.33 ¢ 782.13+45.28 ¢ 2.42+0.33 b 3.03+0.29 b 3.11£0.27 ¢
T3 752.33+36.62 a 811.46+28.74 a 854.36+30.55 a 2.86+0.44 a 3.25+0.38 a 3.85+0.33 a
CK 712.85+34.44 ¢ 726.54+53.79 ¢ 721.45+42.10d 1.88+0.25 ¢ 1.90+0.34 ¢ 1.92+0.36 d
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Fig. 1 Effects of combined application of melatonin and
microbial agents on tomato yield
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Table 5 Effects of combined application of melatonin and microbial agents on tomato quality

s wCATVETERE) wCAlEE D w4 O wCaEPEER AD wCH B

Treatment Soluble sugar Soluble solids Vitamin C content/ Soluble protein Organic acid
content/(mg-kg") content/% (mg-100 g content/(mg-g") content/(g-kg™")

Tl 26.55+2.18 b 6.44+0.57 b 35.04+1.66 b 0.53+0.02 b 7.83+0.44 b

T2 24.15+2.05 ¢ 6.32+0.62 b 34.66+2.07 b 0.54+0.05 b 7.76+£0.38 b

T3 29.32+2.24 a 7.27+0.65 a 38.59+1.21 a 0.62+0.04 a 7.11£0.58 ¢

CK 23.67+1.69 ¢ 5.44+0.47 ¢ 30.67+1.83 ¢ 0.44+0.06 ¢ 8.36+0.35a
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