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Abstract: [Objective]The study was carried out to clarify the effect of microecologics Lvkangwei and
Lvdikang on the growth and disease incidence of field grown grape, and explore the best application
plan, so as to produce safe grapes efficiently. Lvkangwei and Lvdikang are microecologics in different
dosage forms mainly composed of three strains of bacillus. They are used to improve the micro-enviro-
ment of plants by applying to the above or the below ground. [Methods]Rain-sheltered ‘Suffolk Red
seedless’ and open field ‘Kyoho’ grown in Baotou were used as materials for the experiment from
May to September 2018, and five treatments were performed in a randomized block design. Treatment
1 was control, where water was sprayed evenly on the front and back sides of the leaves. Treatment 2 in-
volved conventional chemical control scheme with no chemicals used from May 11 to June 2 but later
with sprays of 40% chlorothalonil diluted 600 times, 25% metalaxyl - propamocarb hydrochloride dilut-
ed 700 times , 40% chlorothalonil diluted 600 times, or 70% Propamocarb diluted 1 000 times. Treat-
ment 3 involved root irrigation of Lvdikang at 500 dilution times and foliage spray of Lvkangwei dilut-
ed 700 times for seven times. Treatment 4 was root irrigation of Lvdikang diluted 500 times and foliage
spray of Lvkangwei diluted 700 times for four times, followed by conventional chemical application for
the last three times. Treatment 5 was root irrigation of Lvdikang diluted 500 times alone for seven

times. The interval between applications in all treatments was about 15 days. The diameters and lengths
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of the upper, middle and lower current season shoots, and the length and width of the 3rd, 4th, and 5th
leaves in each shoot were measured from the day before each application until the first pruning. Rela-
tive chlorophyll content was measured one day before each application. The disease index of downy
mildew in ‘Kyoho’ grape was surveyed on August 21 and September 3, 2018, and control effect was
calculated. Yield per plant, 100-grain weight and soluble solids were measured at harvest.[Results] The
average growth of shoot width of ‘Suffolk Red seedless’ and ‘Kyoho applied with Lvkangwei and Lv-
dikang at the same time was 0.123 c¢cm and 0.263 cm, respectively, which were 2.16 and 4.61 times that
of the control at the same stage. Shoot length growth in the early stage was greater than the late stage.
In the treatment of applying Lvkangwei and Lvdikang at the same time, the shoot length growth was
36.96 cm and 53.82 cm in ‘Kyoho’ and ‘Suffolk Red seedless’, respectively, which was the largest
among all treatments, while shoot length increase in the control was only 24.06 cm and 47.91 cm in
‘Kyoho’ and ‘Suffolk Red seedless’, respectively. The effect of microecologics on leaf expansion in
the two varieties of grapes was unstable. The chlorophyll content at each stage in the treatments with mi-
croecologics application was significantly higher than that in the treatments with no microecologics.
Growth increase in both varieties reached the highest value on July 3. The relative chlorophyll content
in vines treated with microecologics reached the highest value of 54.2 and 57.8 at time of the sixth ap-
plication, while water control was only 51.7 and 53.0 in ‘Kyoho’ and ‘Suffolk Red seedless’. ‘Kyo-
ho’ began to develop downy mildew in mid- August. Seven applications of irrigation with Lvdikang
and foliage sprays of Lvkangwei during the growing season showed the best control effect on downy
mildew in ‘Kyoho’ grape, which was 72.73% and 75.68%. In treatment 4 with the two microecologics
applied three times and the fungicides applied three times, the control effect was 54.55% and 49.55%;
the control effect with the applications of only Lvdikang for seven times was 58.59% and 57.66%
while the use of the four fungicides was only 60.61% and 38.74%. The yield per plant in ‘Kyoho’ and
‘Suffolk Red seedless’ treated with microecologics was 2.1 and 2.6 times that of the control, and the
100-grain weight was 136.65 g and 67.66 g higher than that of the control, respectively. [Conclusion]
Applying microecologics seven times from the leaf-expansion period to the harvesting period to both
the above and below ground has a good effect on vine growth and control of downy mildew and can be
used as alternatives to chemicals.
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Table 1 The control effect of microecologics agents on downy mildew in‘ Kyoho ’ grape
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Treatment Disease index  Control efficacy/% Disease index  Control efficacy/%
(2018-08-21)  (2018-08-21) (2018-08-21)  (2018-09-03)

B 7K B Water control 2.04+0.17 £ 2.28+0.14 f
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Table 2 The effect of microecologics agents on yield and fruit quality in ‘ Kyoho ’ grape

AbFE FrE R w( Rl ETE A7)
Treatment Yield/(kg per plant) 100-grain mass/g Soluble solids content/%
157K Xt F& Water control 6.66+0.15 a 845.36+25.20 a 18.7+0.46 a

k241377 Chemical agents 8.67+0.62 a 891.84+50.73 ab 18.9+0.24 a

1k Z2/43 4 25 )37 Microecologics/Chemical agents 14.27+0.65 b 1035.7247.92 ¢ 18.3+0.24 a

T E 2515 Microecologics agents 14.41£1.31b 982.01+12.50 be 18.5+0.93 a

£t Lvdikang 12.96£1.21b 1072.61+6.98 ¢ 18.7£0.30 a
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Table 3 The effect of microecologics agents yield and fruit quality in ‘ Suffolk Red seedless ’ grape
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Treatment Yield/(kg per plant) 100-grain mass/g Soluble solids content/%
17K B Water control 0.69£0.06 a 164.03+5.10 a 21.140.20 a

k.21 551 Chemical agents 1.17+0.03 b 200.41+£8.52 b 20.7+0.33 a

122 A 25 11l 77) Microecologics/Chemical agents 1.68+0.10 ¢ 210.30+9.58 be 20.6+0.09 a

A= &5 Hil57 Microecologics agents 1.81£0.07 ¢ 231.69+4.11 cd 20.6+£0.26 a

ZEMERE Lvdikang 1.72+0.11 ¢ 240.65+3.35d 20.6+0.20 a
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