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Allowance for collecting agronomic parameters
(Germination rate, Plant density, Plant length, leaf width, leaf number)
Damaged by disease
(Soft Rot, Septoria Leaf Spot, Spotted Wilt, Anthracnose, Bottom Rot, Ring spot)

Damaged by insect

(Agrotis ypsilon, Spodoptera exigua, Spodoptera litura, Plutella xylostella)

Soil analysis

Moisture Content (%),

Physical parameters

Bulk Density (g/cm3) 0-10cm, Water Holding Capacity (%)

(mg/g),

pH, EC (mS/cm),

(mg/g),

CEC (cmol+/kg),

Chemical parameters

Phosphate (mg/g),

Acidity (mg/g) — Al3+, Alkalinity (mg/g),

Potassium (M.eq/100g), Available Potassium (mg/g), Total nitrogen (%),
Available Phosphorus (mg/g)

Chlorides
Nitrate

Biological parameters
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Fungi (CFU/g), Bacteria (CFU/g), Actinomyces (CFU/g)

Quality parameters

Chlorophyll content, Anthocyanin content (mg/100g), Quality parameter (Fresh weight
(g/plant)
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Allowance for collecting agronomic parameters
(Germination rate, Plant density, Number of leaves per plant, Internode length, Stem
diameter, Maximum leaf width, Maximum leaf lengh):

Damaged by disease
(Early blight, Fusarium wilt, Late blight, Septoria leaf spot, Bacterial wilt, Verticillium wilt)

Damaged by insect
(Heliothis armigera, Liriomyzaspp., Bemisia tabaci, Aphis Gossypii, Tetranychussp.,
Spodoptera exigua)

Soil analysis

Physical parameter
Moisture Content (%), Bulk Density (g/cm3) 0-10cm, Water Holding Capacity (%)

Chemical parameter
pH,,EC (mS/cm), CEC (cmol+/kg), Acidity (mg/g) — Al3+, Alkalinity (mg/g), Chlorides
(mg/g), Potassium (M.eq/100g), Available Potassium (mg/g), Total nitrogen (%), Nitrate
(mg/g), Phosphate (mg/g), Available Phosphorus (mg/g)

Biological parameters
Fungi (CFU/g), Bacteria (CFU/g), Actinomyces (CFU/g)

Fruit quality analysis (one time sample collecting)
Sugar content, Acidity, Juice, Hardness, Lycopene content, Chlorophyll content
, Total carotenoid content, Fresh fruit weight, Exaggeration, fruit length, overgrowth,
coloration, co—fruit ratio

OlE|Z=3

E———
MRS

Allowance for collecting agronomic parameters
(Germination rate, Plant density, Number of leaves per plant, Internode length, Stem
diameter, Maximum leaf width, Maximum leaf lengh):

Damaged by disease
(Early blight, Fusarium wilt, Late blight, Septoria leaf spot, Bacterial wilt, Verticillium wilt)

Damaged by insect
(Heliothis armigera, Liriomyzaspp., Bemisia tabaci, Aphis Gossypii, Tetranychussp.,
Spodoptera exigua)

Soi. analysis

Physical parameter
Moisture Content (%), Bulk Density (g/cm3) 0-10cm, Water Holding Capacity (%)

Chemical parameter
pH, EC (mS/cm), CEC (cmol+/kg), Acidity (mg/g) — Al3+, Alkalinity (mg/g), Chlorides
(mg/g), Potassium (M.ea/100g), Available Potassium (mg/g), Total nitrogen (%), Nitrate
(mg/g), Phosphate (mg/g), Available Phosphorus (mg/g)

Biological parameters
Fungi (CFU/g), Bacteria (CFU/g), Actinomyces (CFU/g)
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Fruit quality analysis (one time sample collecting)
Sugar content, Acidity, Juice, Hardness, Lycopene content, Chlorophyll content, Total
carotenoid content, Fresh fruit weight, Exaggeration, fruit length, overgrowth, coloration,
co—fruit ratio

&0 Pomelo, Passion fruit

——
NEETEAYS

Buying fruit for yield parameters
Investigate fruit seed diameter (fruit height), fruit transverse diameter (fruit width), fruit
shape (ratio of fruit transverse diameter and longitudinal diameter), coloration, fruit
weight, hardness, fruit juice and skin thickness. (3 fruits/tree x 9 trees/experiment x 3
treatment)

Fruit sample analysis
Yield component analysis — Investigate fruit seed diameter (fruit height), fruit transverse
diameter (fruit width), fruit shape (ratio of fruit transverse diameter and long itudinal
diameter), coloration, fruit weight, hardness, fruit juice and skin thickness.
/ Water&oil holding capacities / Antioxidant activity / Total carotenoid content (zeaxanthin
content, B—Carotene content)

Damage by disease
Infected leaf number, Infected leaf area, Infected entity number, Infected number of fruits

Damage by insect
Pest density, Number of leaves damaged by insects, Number of fruits damaged by
insects

Soil analysis

Physical parameter
Moisture Content (%), Bulk Density (g/cm3) 0-10cm, Water Holding Capacity (%), Colour

Chemical parameter
pH, EC (mS/cm), CEC (cmol+/kg), Acidity (mg/g) — Al 3+, Alkalinity (mg/g), Chlorides
(mg/g), Calcium (M.eq/100g), Magnesium (M.eq/100g), Sodium (M.eq/100g),
Potassium (M.eq/100g), Available Potassium (mg/g), Sulphate (mg/g), Total nitrogen
(%), Nitrate (mg/g), Phosphate (mg/g), Available Phosphorus (mg/g)

Biological parameter
Fungi (CFU/g), Bacteria (CFU/g), Actinomyces (CFU/g)

Quality parameter

Chlorophyll content
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Yield component analysis
Dry weight (g/plant), Dry weight of fruits (kg/10a), Fresh weight of fruits (kg/10a), Plant
density, Plant length3 fruits/tree x 9 trees/experiment x 3 treatment)

Damage by disease
Infected leaf number, Infected leaf area, Infected entity number, Infected number of fruits

Damage by insect
Pest density, Number of leaves damaged by insects, Number of fruits damaged by
insects

Soil analysis

Physical parameter
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Moisture Content (%), Bulk Density (g/cm3) 0-10cm, Water Holding Capacity (%), Colour

Chemical parameter
pH, EC (mS/cm), CEC (cmol+/kg), Acidity (mg/g) — Al 3+, Alkalinity (mg/g), Chlorides
(mg/g), Calcium (M.eq/100g), Magnesium (M.eq/100g), Sodium (M.eq/100g),
Potassium (M.eq/100g), Available Potassium (mg/g), Sulphate (mg/g), Total nitrogen
(%), Nitrate (mg/g), Phosphate (mg/g), Available Phosphorus (mg/g)

Biological parameter
Fungi (CFU/g), Bacteria (CFU/g), Actinomyces (CFU/g)

Quality parameter

Chlorophyll content
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Yield component analysis
Dry weight (g/plant), Dry weight of fruits (kg/10a), Fresh weight of fruits (kg/10a), Plant
density, Plant length3 fruits/tree x 9 trees/experiment x 3 treatment)

Damage by disease
Infected leaf number, Infected leaf area, Infected entity number, Infected number of fruits

Damage by insect
Pest density, Number of leaves damaged by insects, Number of fruits damaged by
insects

Soil analysis

Physical parameter
Moisture Content (%), Bulk Density (g/cm3) 0-10cm, Water Holding Capacity (%), Colour

Chemical parameter
pH, EC (mS/cm), CEC (cmol+/kg), Acidity (mg/g) — Al 3+, Alkalinity (mg/g), Chlorides
(mg/g), Calcium (M.eq/100g), Magnesium (M.eq/100g), Sodium (M.eq/100g),
Potassium (M.eq/100g), Available Potassium (mg/g), Sulphate (mg/g), Total nitrogen
(%), Nitrate (mg/g), Phosphate (mg/g), Available Phosphorus (mg/g)

Biological parameter
Fungi (CFU/g), Bacteria (CFU/g), Actinomyces (CFU/g)
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Yield component analysis
Plant height, Nunber of hills, Number of tillers, Number of panicles, Panicle length,
Terminal feaf length, Biomass, Straw biomass, Numbet of spikelets per panicle, Filled
spikelet percentage, Thousand filled—grain weight, Estimate grain yield, Actual grain yield

Damage by disease
Rice blast, Brown spot, Leaf blight disease in rice, Pecky rice, Grain rot, Stem rot

Damage by insect
Brown planthopper, Yellow stem borer, The rice leafroller, white—backed planthopper
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VIETNAM-+KOREA MICROORGANISM LABORATORY
Phong thi nghiém
+1 visinh vat

# | Viét Nam+Han Quéc

EcoBizNet

(F)o|ZH =N

® ABAlY FF Y =Y AN st

— OXEfX| Ac] v ME(Colony to colony)

njdME S&F LA o A 2=(c) / Aol sl =7|(day)
°= e (Ach ) B2k AlZHday) = Toneay
CellAct—-PSB Tryptic so
, YPUE S0y 30 /3 7
(Rhodobacter sphaeroides) agar
CellAct—-BA Luria—Bertani
. . . 35/ 1 7
(Bacillus amyloliquefaciens) agar
CellAct-BT Luria—Bertani
] S 30 /1 7
(Bacillus thuringiensis) agar
CellAct-BV Luria—Bertani
. . 35/ 1 7
(Bacillus velezensis) agar
CellAct-LAB
) MRS agar 37 /3 7
(Lactobacillus casel)
CellAct—-AM Luria—Bertani
30/ 5 7
(Streptomyces vellosus) agar
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CellAct—-PSB Tryptic so
| YPUE SO 30 / 150 / 2
(Rhodobacter sphaeroides) broth
CellAct—-BA Luria—Bertani
) ) ) 35/ 150 / 1
(Bacillus amyloliquefaciens) broth
CellAct—-BT Luria—Bertani
. L . 30 /150 / 1
(Bacillus thuringiensis) broth
CellAct—-BVY Luria—Bertani
) ) 35/ 150 / 1
(Bacillus velezensis) broth
CellAct-LAB
) MRS broth 37 /150 / 2
(Lactobacillus casel)
CellAct—AM Luria—Bertani
30 /150 / 3
(Streptomyces vellosus) broth
— Wi Hf 2k XM E(CellAct-FU500 Hi2k7| %=Z= Broth to broth)
OH | 1 X 2|
njdME &&F OH A H2F =A
(CH el &k ==) (mL)
CellAct—-PSB
) CellAct—-PSB CellAct—-PSB Hi2F 2= 0
(Rhodobacter sphaeroides)
CellAct—-BA
(Bacillus CellAct-BA CellAct—-BA Hj &k 2E 300
amyloliquetaciens)
USER E2E
CellAct—BT . R _ 3
) o ) CellAct—-BT (35C, =T 150, =728 [Of, 300
(Bacillus thuringiensis)
48A|21)
CellAct—-BV
) , CellAct-BV CellAct-BS B2} 2= 500
(Bacillus velezensis)
CellAct—-LAB
) CellAct—-LAB CellAct—-LAB HiQF 2= 0
(Lactobacillus case))
CellAct—-AM
CellAct—-AM CellAct-AM HjF 2= 50
(Streptomyces vellosus)
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MID-TERM AND PROGRESSING REPORT
ASSESSMENT OF THE EFFICACY OF COBIZNET’S MICROBIAL
PRODUCTS ON GROWTH, RICE YIELD, AND PESTS AND DISEASES
CONTROL IN AN GIANG PROVINCE

1. Objectives

The experiment was carried out with the aim of evaluating the efficacy of microbial
products of Ecobiznet company on growth, the vield of rice and pest and diseases control
under field conditions in Chau Phu district, An Giang province.
2. Materials and experimental methods

2.1. Experimental site

a. Microbial products

Three types of microbial products A, B and C with the functions of enhancing the
decomposition of organic matter in the soil, managing plant diseases and pests are
produced by Ecobiznet company.

b. Rice cultivar

Rice cultivar OM5451 was purchased at a reputable seed supplier in Binh My
commune, Chau Phu district, An Giang province.

2.2. Experimental method

The experiment was conducted in Binh My commune, Chau Phu district, An Giang
province. The experimental area had a total area of 900 m? and was divided into 9
different plots and each plot had an equal area of 100 m? each (17m length x 6m width).
The experimental plots were separated from each other by surrounding raised shores.
The inside of the plot was plowed and leveled before seeding (Figure 1). The rice variety
was sown at a density of 40 kg/1000 m?, the rice seeds were treated by soaking with the
corresponding microbial products for each treatment (Figure 1).

The experiment was carried out in the summer-autumn season of 2021 (05/2021-
08/2021) in a completely randomized block design consisting of 3 treatments and 3
replicates, each experimental batch corresponded to 1 replicate. The treatments are listed
as follows:

Treatment 1: Control (No microbial application)
Treatment 2: 100% microbial product application

Treatment 3: 200% microbial product application

Figure 1. Preparing experimental soil in the field in Chau Phu district, An Giang province
and seeds were soaked with microbial products of EcoBiznet company corresponding to the
treaetments

The water management of each experimental plot was managed according to the
farmer's practices by maintaining the water level on the field at 5-10 cm above the soil
surface, then let the water level completed drain to the soil surface for a few days, then
refilled with water again to 5-10 cm above the soil surface and repeat the procedure up
to the harvesting time and the water was completely drained about 15 days before
harvesting time. Rice was fertilized according to the formula 110N-50P,05-40K,0 and
was divided into 4 times of fertilization. Microbial products were processed according

Figure 2. Management of weeds by manual labour and spraying the microbial product in the
rice field

*Collected parameters

- Plant height: Randomly selected 10 plants in a frame of 0,25 m?, measured from
the ground to the top of the highest leaf at day 30 after sowing (when the rice plant had
not yet flowered) and to the tip of the flower at the harvesting time (90 days after
sowing).
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- Number of tillers: count all the buds in the fixed frame with an area of 0,25 m?
and then convert to 1 m?

- Number of bushes: count all bushes in a fixed frame with an area of 0,25 m? and
then convert to 1 m2

- Leaf length: collected at the time of rice harvested, the leaf length was calculated
from the tip of the leaf collar to the tip of the leaf.

- Chlorophyll content in rice leaves: Chlorophyll content was determined by
Spectrum 502 Plus meter.

- Number of panicles/m?: count all the panicles in a fixed 0,25 m? frame and then
convert to Number of panicles/m?.

- Weight of fresh straw (ton/ha): cutting all above biomass of rice of all rice bushes
in the plot of 5 m?, weighed all the weight of straw after collecting all the seeds and then
convert to the biomass in hectare (ton/ha).

- Actual fresh yield: collect the total grain weight/5 m? sampling plot and then
convert it to rice yield per hectare (ton/ha).

- Total fresh biomass: plus total fresh straw biomass and fresh grain yield together.

- Density of rice leaf folders/m? Count all the rice leaf folders appeared on the
0,25 m? plot, then convert to the number of rice leaf folders/m?.

- Rate of rice bushes attacked by rice leaf folders: Count all the rice bushes attacked
by the rice leaf folders/total number of rice bushes on a frame of 0,25 m2

- Degree of damage due to leaf roller attacked: count all tillers attacked by rice leaf
folders/total number of tillers on a frame of 0,25 m?,

- Density of blast disease/m?: count all blast leaf on frame on 0,25 m?, then convert
to blast density/m2

- Rate of rice blast disease: count the number of tillers infected with blast
disease/total number of tillers on a frame 0,25m?2.

- Level of infection: The degree of blast infection was assessed according to the
method of Pinnsch ef al. (1993) and guidelines for disease classification are presented
in Figure 3.

Class 1 Class 2 Class 3 Class 4 Class 5

Co HOH“”I“’"

2.00 4.35 9.49 2066 £5.00

Figure 3. Qualitative assessment by the infected areas of rice blast diseases based on the
total count of disease lesions by size groups

Grade 0: small lesions as small as needles, corresponding to an area of 0,25 mm? (Sg)
Grade 1: lesion length is less than 3 mm, corresponding to an area of 2 mm? (S)
Grade 2: lesion length 3-5 mm, corresponding to an area of 4,35 mm? (S2)
Grade 3: lesion length 7-9 mm, corresponding to an area of 9.49 mm? (S3)
Grade 4: lesion length 13-17 mm, corresponding to an area of 20,66 mm? (S4)
Grade 5: lesion length greater than 17 mm, corresponding to an area of 45 mm? (Ss)
*Note: Count the number of lesions by level on the leaves
- Calculate the infected area per leaf (mm?)
Sb= Z(Soag + 813, + S;a, + 5535+ Sy, + Sga;)
Where:
So, S1, S2, S3, S4, Ss: diseased area at each level per leaf
2o, a1, &, a3, a4, as: number of lesions for each grade on leaves
- Calculate the percentage of infected area (TLDTN) (%)

TLDTNB = (Sb/S) x 100

Where:

Sb: Total wound area

S: leaf area

- Rice grain quality analysis: protein content, moisture content, amylose content,
whiteness, toyo taste meter, yield of milled rice.

3. Experiment results
3.1. Plant height

The results of surveying the efficacy of microbial products produced by EcoBiznet
on the height of rice plants under field conditions in Chau Phu district, An Giang
province are presented in Table 1. In general, the height of rice plants in the
experimental treatments was not statistically significant at day 30 after sowing (DAS)
(p>0,05). At harvesting time (90 DAS), the height of rice plants in two treatments with
microbial products of EcoBizet company ranged from 82.9 ¢cm to 83.7 cm, higher and
significantly different (p<0,05) from the control treatment without spraying
microorganism products (80.5 cm). However, these two sprayed treatments were not
statistically significantly different in term of rice height as compared together (p>0,05).
Table 1. Plant height of the experimental treatments at day 30 after sowing and harvesting time
(at day 90 after sowing) in Chau Phu district, An Giang province

Height plant (cm)

Treatment 90 DAS
30DAS (harvesting!

Control 49,0 80,5
100% Ecobiznet microbial products 51,1 82,9%
200% Ecobiznet microbial products 52,8 83,72
F ns *
CV (%) 4,67 1,93
*Note: * is the isti J i between the ts at 5% signif level ing to

Tukey's test and in the same column the numbers followed by the same letter are not statistically different; ns: not
significant

3.2. Number of bushes/m’ and number of tillers/m?

The results of surveying the efficacy of microbial products of Ecobiznet on number
of bushes/m? and number of tillers/m? are presented in Table 2. In general, the number
of bushes/m? of the treatments had a statistically significant difference at two surveyed
times (p<0,05). The treatment with 200% of the microbial products of Ecobiznet
company had a higher number of bushes/m? and was statistically significantly diferent
(p<0,05) when compared with the control treatment and treatment with 100% microbial
product application at both collecting points of the survey, and these two treatments
were not statistically significantly different when compared together (p>0,05).

Similar to the number of bushes/m? index, number of tillers/m? of the treatment
with 200% microbial products had a higher number of tillers/m? and was statistically
significantly different (p<0,05) when compared with the control treatment and the
treatment with 100% microbial products of Ecobiznet company at two sampling times
(day 30 and day 90 after sowing). However, the control treatment and the treatment with
100 microbial product application were not statistically significantly different when
compared together (p>0,05).

Table 2: Number of bushes and number of tillers/m? of experimental treatments at two
sampling points (day 30 and day 90 after sowing) in Chau Phu district, An Giang province

Number of bushes/m? Number of tillers/m?

reatment 30pas  90DAS - gp,g  90DAS
(harvesllng) (harvestlng!
Control 539,1° 410,3° 1050° 608°
100% Ecobiznet microbial products ~ 559,6a" 425,0° 1109° 630°
200% Ecobiznet microbial products 598,22 485,3* 12407 675
F * * * *
CV (%) 5,48 8,45 7,96 4,80
*Note: *is the isti 1gni] dif between the at 5% i level ing to

Tukey's test and in the same column the numbers followed by the same letter are not statistically different.
3.2. Chlorophyll content (SPAD value)

The results of evaluating the effect of the microbial product Ecobiznet on the
chlorophyll content in leaves by determining the SPAD index on rice leaves are shown
in Figure 4, showing that the chlorophyll content at all sampling times of the survey
was not significantly different with each other (p>0,05). This indicated that Ecobiznet’s
microbial products did not affect the chlorophyll content on rice leaves after one
experimental crop.
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Figure 6. Chlorophyll content in rice leaves of the experimental treatments at day 30 after
sowing in Chau Phu district, An Giang province
3.3. Number of panicles/m?

The results of evaluating the efficacy of the microbial products of Ecobiznet on
the number of panilces/m? at harvesting time (day 90 after sowing) are presented in
Figure 5, showing that the use of microbial products of Ecobiznet company helped to
increase number of panicles and between treatments and was significantly different with
each other in term of panicles/m? (p<0,05).

The treatment with 200% microbial products had the highest number of panilces
(675 panilces/m?), next, the treatment with 100% of the microbial products had the

6
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second highest number of panilces with a value of 630 panicles/m® and the control
treatment had the least number of panilces (608 panilces/m?), and these 3 treatments had
statistically significantly different in term of number of parnicles/m? when compared
with each other (p<0,05).
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Figure 5. Number of panicles/m? of experimental treatments in Chau Phu district, An Giang

province (August 2021)
3.4. Flag leaf length
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Figure 6. Flag leaf length of rice of experimental treatments in the ficld in Chau Phu
district, An Giang province (August, 2021)

The results of evaluating the effect of microbial products of Ecobiznet on the flag
leaf length of rice plants at the harvesting time are presented in Figure 6, showing that

i

there was no difference about flag leaf length among the treatments (p>0,05). This
showed that Ecobiznet’s microbial products did not affect the flag leaf length of rice
leaves after 1 experimental crop.

3.5. Fresh straw biomass

The results of the survey about the effect of the microbial product of EcoBiznet on
the fresh straw biomass of rice plants in field conditions at the time of harvest in Chau
Phu district, An Giang province are presented in Figure 7. Fresh straw biomass in the
treatment with 200% microbial products of EcoBizet company was highest (24,6
tons/ha) and significantly different as compared with the treatment applied 100%
microbial products and the control treatment (p<0,05), however, treatment with 100%
microbial application and the control treatment were not statistically significantly
different when compared together in term of fresh straw biomass with the value of 234
and 23,1 tons/ha, respectively (p>0,05).
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Figure 7. Fresh straw biomass of experimental treatments in the field in Chau Phu district, An
Giang province (August 2021)

3.6. Actual yield of rice under field condition

The efficacy of the microbial product of EcoBinet company on rice grain yield
under the field condition in Chau Phu district, An Giang province is presented in Figure
8 indicated that the treatment with 200% Ecobiznet’s microbial products had a higher
rice grain yield with peaking at 6,4 tha', and was significantly different with others
(p<0,05). Moreover, the control treatment without microbial application had lower rice
yield (5,5 tonha') and was not signficantly different as compared with the treatment
applied 100% Ecobiznet’s microbial products (5,8 ton.ha™') (p>0,05).
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Figure 8. Fresh rice grain yield of the experimental treatments under the field condition in
Chau Phu district, An Giang province (August 2021)

3.7 Total of vice fresh biomass
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Figure 9. Total of rice fresh biomass of the experimental treatments in the field condition in
Chau Phu district, An Giang province (August 2021)
The efficiency of the Ecobiznet’s microbial products on total of rice fresh biomass
under the field condition in Chau Phu district, An Giang province is presented in Figure
9. Similar to actual fresh rice yield, the treatment with 200% Ecobiznet’s microbial

products had a higher value of total rice fresh biomass (31 tons.ha™) and was statistically
significantly different from the control without microbial application (28,6 tons.ha™'),

9

and the treatment with 100% microbial products (29,2 tons.ha™') (p<0,05). However, the
control treatment was not significantly different from the treatment with 100%
Ecobiznet’s microbial application in comparison about total of rice fresh biomass
(p>0,05).

3.8. Rice leaf folder (Cnaphalocrocis medinalis)
3.8.1. Density of rice leaf folder

The effect of Ecobiznet’s microbial products on controlling rice leaf folder through
a parameter about insectal density per m? is presented in Figure 10. The control
treatment without Ecobiznet’s microbial product application obtained a higher density
of rice leaf folder with avalue of 124 individuals per m? than the two other treaments
applied with Ecobiznet’s microbial products (p<0,05). Furthermore, the treatment with
100% and with 200% microbial product application possessed a lower amount of rice
leaf folder (89 and 84 individuals per m? respectively), and were not significantly
different when compared together (p>0,05). It was noticeable that application of
Ecobiznet’s micorbial products could effectively control rice leaf folder.
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Figure 10. Density of rice leaf folder of the experimental treatments under the field condition
at day 30 after seeding in Chau Phu district, An Giang province (August 2021)

3.8.2. Ratio of rice bundle attacked by rice leaf folder

The effect of Ecobiznet’s microbial prodcuts on rice leaf folder through a
parameter of ratio of rice bundle attacked by rice leaf folder is presented in Figure 11,
showing that this ratio was not significantly different among the treatments (p>0,05),
however, it had a downward trend in the treatments with microbial application obtained
dose increased gradually.
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Percentage of damaged bushes/total
observed bushes by rice leaf folders (%)

Control (No applied) 100% Ecobizuet's bio-fertilizer 200% Ecobiznet's bio-fer tilizer

Treatment
Figure 11. Ratio of rice bundle attacked by rice leaf folder of the experimental

treatments under the field condition at day 30 day after seeding in Chau Phu district,
An Giang province (August 2021)

3.8.3. Ratio of rice tiller attacked by rice leaf folder
Likewise, the efficacy of Ecobiznet’s microbial products on rice leaf folder
through a parameter of ratio of rice tiller attacked by rice leaf folder is presented in

Figure 12. The result revealed that a significant difference about ratio of rice tiller
attacked by rice leaf folder among the treatments were not found.
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Figure 12. Ratio of rice tiller attacked by rice leaf folder of the experimental treatments under the
field condition at day 30 after seeding in Chau Phu district, An Giang province (August 2021)

3.9. Rice blast
3.9.1. Density of rice blast

The efficacy of Ecobiznet’s microbial products on rice blast diseases through a
parameter of density of rice blast is presented in Figure 13. The treatment with 200%
microbial application had a lower density of rice blast (132 diseased leaf per m?) and
statistically significantly different from the others. Besides, the control treatment and
the treatment with 100% microbial application owned a higher density of rice blast,
being of 169 and 177 diseased leaf per m2 respectively, simultaneously, were not
significantly different when compared together (p>0,05).
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Figure 13. Density of rice blast of the experimental treatments under the field condition at
day 30 after seeding in Chau Phu district, An Giang province (August 2021)
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Figure 14. Ratio of rice blast of the experimental treatments under the field condition at day
30 after seeding in Chau Phu district, An Giang province (August 2021)
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The efficiency of Ecobiznet’s microbial products on rice blast diseases through a
parameter of ratio of rice blast is presented in Figure 14. In general, no significant
difference among the treatments was found in term of ratio of rice blast. However, it had
a downward trend in the treatments with microbial application obtained dose increased
gradually.

3.9.3. Level of rice blast transmission

The efficacy of Ecobiznet’s microbial products on rice blast diseases through a
parameter of level of rice blast transmission is showed in Figure 15, indicating that there
was not significantly different among the treatments in term of level of rice blast
transmission (p>0,05).
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Figure 15. Level of rice blast transmission of the experimental treatments under the field
condition at day 30 after seeding in Chau Phu district, An Giang province (August 2021)

6. Some pictures recorded during the field experiment of rice in An Giang province

Date: September 21%, 2021
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MID-TERM AND PROGRESSING REPORT S

ASSESSMENT OF EFFICACY OF ECOBIZNET’S MICROBIAL PRODUCTS ON
THE GROWTH AND YIELD OF LETTUCE IN CAN THO CITY

|
1. Objectives ‘ ‘ ‘ ‘

E | 1

To evaluate the efficacy of the microbial products produced by EcoBizNet on the % R ‘"” | Y | [ im" 2| e
growth and yield of lettuce under field conditions in the Can Tho city. | | | | |

[ | |
2. Materials and experimental methods ‘ | | ‘ | |
| 1
2.1. Experimental location e [ | Bt e s l J ‘ =
Rep1 Rep2 [ Rep3

The field experiment was conducted at Road No. 3, residential area 586, Phu Thu
ward, Cai Rang district, Can Tho city.

Figure 1. Experimental layout on lettuce in the field in Phu Thu ward, Cai Rang district,
Can Tho city

Farmer: Hong Van Phuoc
Phone number: 0974149102
2.2. Soil preparation

The total land area of the experimental area was: 300 m? The soil of each
experimental plot was raised into beds. The area of each bed was 15 m? (1,5 m width x 10
m length) and the height of the bed was 30 cm above the ground. Then, the topsoil was
loosened and weeded before the experimental layout.

2.3. Experimental layout

The experiment was arranged in a completely randomized block design with 3
treatments and 3 replicates for each treatment. Information about the experimental
treatments and the layout of the field experiments are presented in Table 1, Figure 1 and
Figure 2, respectively.

Table 1. Details of experimental treatments

No. Treatment Content treatments Figure 2. Soil preperation before planting tomato in the field
1 T1 Control (not sprayed with microbial products)
2 T2 100% Ecobiznet microbial products 2.4. Cultivation techniques
3 T3 200% Ecobiznet microbial products

Chemical fertilizers for lettuce plants were applied according to the formula 120N-
80P205-40K-0 (Lalit, 2019). The fertilizer application schedule and composition of each
specific application for lettuce are presented in Table 2.

2
- . i 2.5. Ecobiznet's Bio-Fertilizer
Table 2. Fertilizer schedule for experimental lettuce in the field
2.5.1. Applications and dosages
Total amount of fertilizer Top dressing (%)
l?:sal. 1= 2m 3 4 e " Microorganism
Fertilizer kind ~ Pure - app! :)canon time time time time Application period Usages How to Use
kgha KEha g15m %) a (20 (30 (40
(0 DAS) DAS) DAS) DAS) DAS) 1. Baby crop of Bacillus velezensis Put 5 mL diluted water for 1 every baby crop
Tre 120 261 391 0 25 25 25 25 Lettuce . (.!H]_v] 3 ' pot before set into soil
Supper lin 80 500 750 100 0 0 0 0 Mlcrocrggﬂzzm e
KCl1 40  66.7 100 25 25 25 25 0
15 days after sowing lettuce seeds were sown directly into the soil, then pruning and 02. Soil preparation Composition A Spray to field soil. Use dilution of
: . . " . 5 (Before rotary and (Compound composition A <50 mL for 50 sqm> (Water
growing seedlings (plants with 2-3 true leaves) with a distance of 20x15 cm (Figure 3) Basic soil fertilizer) Microorganism) amount: General Usage)
were done. Also, cultivation techniques of tomato were be followed by farmer’s practices — - =
. . L. . 03. After the Composition A Until harvest lettuce irrigate water to lettuce
including the use of herbicides and pesticides to control weeds, pathogens and pests. Setting baby crop (Compound soil. Every 2 weeks 1 time. Use dilution of
s e Microorganism) composition A. <50 mL for 50 sqm> (Water
amount: General Usage)
04. Outbreak Composition B From the beginning of outbreak, spray to
Fungus/disease (Compound lettuce leaf. Every 2 weeks 1 time. Use dilution of
period Microorganism) composition B. <600mL for 50sqm> (Water
amount: General Usage)
05. Outbreak Composition C From the beginning of outbreak, spray to
Insects (Compound lettuce leaf. Every 2 weeks 1 time. Use dilution of
period Microorganism) composition C. <600mL for 50sqm> (Water
amount: General Usage)
2.5.2. Composition of Micr ism (Comp d Microorganism)
Type Composition Expectation
A - Rhodobacter  sphaeroides DS-EBN-BL6 | - Soil quality development.
(KCTC 11738BP) - Stimulate crop quality
- Bacillus velezensis GH1-13
- Lactobacillus casei EBN-LC
- Mixed ration <1:1:1>
B - Bacillus  amyloliquefaeciens EBN-TK3 | -Control Fungus/
(KTCT 12382BP) Disease of crops
Figure 3. Lettuce seedlings after transplanting and re-planting in rows at day 15 after sowing - Bacillus velezensis GH1-13 <Apply from the
- Streptomyces vellosus HR29 | beginning of outbreak>
(KACC92006P)
- Mixed ration <1:1:1>
€ - Streptomyces vellosus HR29 | -Control insects
(KACC92006P) <Apply from the
- Bacillus thuringiensis HARI042 | beginning of outbreak>
(KACC91517P)
3 4
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2.6. Servey standards

Agronomic parameters: Plant height, number of leaves per plant, maximum leaf
width, maximum leaf lengh, SPAD value (Table 3). Agronomic parameters will be taken
at 30, and 40 days after sowing and harvest from an area of 1 m2 Only plant diameter and
canopy diameter were collected at harvest.

Table 3. Methods for agronomic parameter collection on lettuce

Item Survey Standard Unit
Plant height Measured from from the ground to the top of highest leaf. cm
Plant diameter Measured the maximal diameter of the stem cm
Number of leaves/plant | The number of leaves per each plant pes
Maximum leaf length | Measure the length of the biggest leaf cm
Maximum leaf width | Measure the widest area of the leaf cm

Determination of plant damaged by disease and insect will be taken at day 10, and
20 after sowing and at harvesting time within an fixed area of 1 m.

- Damaged by disease: Infected number, percentage infection, disease scale (%)
(Table 4).

- Damaged by insect: Pest density, harmful percentage and harmful scale (Table 4).

Table 4. Method to determinate the plant damages caused by diseases and insects on lettuce

Ttem Method Unit

Count the numbers of plant or leaves infected pes
by diseases

Numbers of plant or leaves
infected by diseases

. . Infected  plants/Number of  observed %
Percentage infection plantsx100 (%)
Infected leaf area/Total leaf area x 100 (%)

Disease scale (%)

Pest density Count the number of pest individual pes/m?
Number of plants damaged by insects/Total %
Harmful percentage (%) number of observed plantsx100 6

Number of leaves damaged by insects/ Total %
Hasnil SIE %) number of observed leaves X100 8

Soil analysis (soil sample will be taken at the harvesting time):

- Soil physical parameters: Soil moisture content (%), bulk density (g/cm3) 0-10cm,
and water holding capacity (%).

- Soil chemical parameters: pH, EC (mS/cm), CEC (cmol*/kg), acidity (mg/g), AI**,
alkalinity (mg/kg), chlorides (mg/kg), potassium (K* exchange) (M.eq/100g), available
potassium (mg/kg), total nitrogen (%), nitrate (mg/kg), phosphate (mg/kg), available
phosphorus (mg/kg).

v

- Soil biological parameters: Fungi (CFU/g), bacteria (CFU/g), and actinomyces
(CEU/g).

Tomato fruit quality parameters: Chlorophyll content, anthocyanin content
(mg/100g), fresh weight (g/plant), and yield (kg/m?).
3. Result

In general, the survey results showed that treatments received microbial products of
Ecobiznet effectively stimulated the growth and yield of lettuce better than the control
treatment received only chemical fertilizer.

3.1. Plant height

The results of evaluating the effect of Ecobiznet on the stem height of lettuce plants
in field condition are presented in Table 5. In general, the treatments with Ecobiznet
microbial product application had no significant diferrence (p>0,05) as compared to
together for both day 40 and 50 after sowing, and they were higher and significantly
different (p<0,05) than the control treatment without spraying microbial products.

Table 5. Lettuce stem height of the experimental treatments

Plant height (cm)

Treatments

30 day 40 day 50 day
Control 553" 8,74° 13,57
100% Ecobiznet's Bio-Fertilizer 6,50* 10,1# 15,3*
200% Ecobiznet's Bio-Fertilizer 6,91° 10,8 16,0
F ns * *
CV (%) 13,8 10,3 8,40

*Note: ns difference is not statistically significant; * significantly different at 5% level. In the same column, digits
Jollowed by the same letter are not significantly different at the 5% level according to Tukey's test.

3.2. Number of leaves/plant

Table 6. Numbers of lettuce leaf of the experimental treatments

Number of leaves/plant (pcs)

Treatments

30 day 40 day 50 day
Control 4,882 7,08° 13,7°
100% Ecobiznet's Bio-Fertilizer 5,65% 9,328 16,0%
200% Ecobiznet's Bio-Fertilizer 5,67* 9,20* 16,8
F ns % *
CV (%) 9,22 14,2 9,84

*Note: ns difference is not statistically significant;* significantly different at 5% level. In the same column, digits
Jollowed by the same letter are not significantly different at the 5% level according to Tukey's test.

The results of evaluating the effect of microbial products of Ecobiznet on the number
of lettuce leaves are presented in Table 6. In general, similar to the results on plant height,

6

the numbers of leaves on the lettuce plants of the two treatments sprayed with microbial
products at two collecting times of day 40 and 50 after sowing were higher and statistically
significantly different (p<0,05) than the control treatment without spraying of microbial
products.
3.3. Leaf length

The results of evaluating the effect of the microbial product Ecobiznet on lettuce leaf
length are presented in Table 7. The results showed that, at two collecting times of day 40
and S0 after sowing, two treatments were sprayed with 100% and 200% Ecobiznet
microbial products gave a higher leaf length and statistically significantly differed (p<0,05)
when compared to the control treatment with only inorganic fertilizer. However, these two

treatments sprayed with Ecobiznet was higher and statistically significantly different
(p<0,05) when compared with the control treatment without spraying microbial products.
3.5. SPAD value

The results of evaluating the effecacy of the microbial products of Ecobiznet on the
SPAD index on lettuce leaves are presented in Table 9, showing that the SPAD index at all
time points of the survey was not statistically significantly different when compared among
treatments together (p>0,05). This shows that the microbial products of Ecobiznet did not
affect the SPAD index on the leaves of lettuce plants.

Table 9. SPAD index on lettuce leaves of the experimental treatments

*Note: ns difference is not statistically significant;* significantly different at 5% level. In the same column, digits
Jollowed by the same letter are not significantly different at the 5% level according to Tukey's test.

The results of investigating the effect of the microbial product Ecobiznet on the leaf
width of lettuce are shown in Table 8 and indicated that similar to the criterion of leaf
length, the criterion of lettuce leaf width of the treatments only statistically significant
difference (p<0,05) at day 40 after sowing. At this time, the leaf width index of two

3 2 _— 5 s N 3 SPAD val
microbial application treatments had no statistically significant difference in leaf length Treatments 30 day 4v[;1 ::y 50 day
(p>0,05) when compared with each other at these two survey times. Control 26,4° 28,10 22,0°
Table 7. Lettuce leaf length of the experimental treatments 100% Ecobiznet's Bio-Fertilizer 27,6t 20,3 24
200% Ecobiznet's Bio-Fertilizer 28,2% 28,5° 21,4
Leaf length (cm) F ns ns ns
Treatmelnts 30 day 40 day 50 day CV (%) 5,75 2,67 7,41
Control 4,54 7,14° 9,14° *Note: ns di s not 1ly i
100% Ecobiznet's Bio-Fertilizer 5,45 8,20° 10,8* 3.6, Plant di
200% Ecobiznet's Bio-Fertilizer 5,60° 8.41° 1,1t 0. Plant diameter
F ns * ¥ 12
CV (%) 14,0 8,38 9,88
*Note: ns difference is not statistically significant;* significantly different at 5% level. In the same column, digits 2 18
followed by the same letter are not significantly different at the 5% level according to Tukey's test. g 0.809"
T T
3.4. Leaf width 3 08 L
Table 8. Lettuce leaf width of the experimental treatments % 06
£
Leaf width (cm) & 04
reatments 30 day 40 day 50 day \
Control 4,15° 6,78° 8,55° 2
100% Ecobiznet's Bio-Fertilizer 4,88° 7,44% 8,79* 00 4 \
200% Ecobiznet's Bio-Fertilizer 497 7,59 9,19* Control 100% Ecoblznet's Bio-Fertilizer  200% Ecobiznet's Bio-Fertilizer
F ns * ns Treatment
CV (%) 10,8 5,83 5,24

Figure 4. Lettuce stem diameter of the experimental treatments at day 50 after sowing

The results of evaluating the effect of the Ecobiznet microbial products on lettuce
stem diameter at day 50 after sowing are presented in Figure 4. Overall, the results showed
that two treatments received Ecobiznet microbial products gave a higher stem diameter and
statistically significantly different (p<0,05) when compared with the control treatment.
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However, these two treatments were not significantly different (p>0,05) in terms of stem
diameter when compared with each other.

3.7. Plant canopy diameter

The results of evaluating the effect of the microbial product of Ecobiznet on the
canopy diameter of lettuce plants at day 50 after sowing are presented in Figure 5. Overall,
the results showed that two treatments were sprayed with Ecobiznet’s microbial products
gave a higher canopy diameter and statistically significantly different (?<0,05) when
compared with the control treatment with only chemical fertilizer application. Howe_ver,
these two sprayed treatments were not significantly different (p>0,05) in terms of foliage
diameter at day 50 after sowing when compared together.
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Figure 5. Lettuce canopy diameter of the experimental treatments at day 50 after sowing

3.8. Fresh weight/plant

The results of evaluating the effect of Ecobiznet on the fresh weight of lettuce/plant
presented in Figure 6 showed that the fresh weight of lettuce/plant ranged from 37,8 g/plfmt
to 55,9 g/tree and there was a statistically significant difference (p<0,05) when comparing
among treatments. In which, the two treatments sprayed with 100 and 200%» o'f the
microbial products Ecobiznet had a higher fresh weight/plant and were statistically
significantly different (p<0,05) when compared with the control ﬂeat@ent. The' fresh
weight/plant of these two treatments was 54,2 and 55,9 g/plant, respectively, while the
control treatment with only chemical fertilizer application was only 37,8 g/plant. However,
these two microbial applied treatments were not significantly different when compared with
each other (p>0,05) in term of fresh weight/plant.
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Figure 6. Fresh weight of lettuce/plant of the experimental treatments at harvesting time
3.9. Actual yield
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Figure 7. Actual yield of lettuce plants of the experimental treatments at harvesting time

The results of surveying the effects of Ecobiznet on the fresh yield of lettuce plants at
the harvesting time are presented in Figure 7 showing that the treatments with 100 and
200% microbial application had a higher value of the fresh vield of lettuce and was
statistically significantly different (p<0,05) when compared with the control treatment. In
which, the yield of fresh lettuce harvested in these two treatments was 1,05 and 1,08 kg/m?,
respectively, while the control treatment had a yield of 0,72 kg/m?). However, the actual
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yield of lettuce of these two sprayed treatments was not significantly different (p>0,05)
when compared with each other.

4. Some advantages and disadvantages when arranging experiments
4.1. Advantages

Lettuce belongs to the daisy family, so almost during the experimental period, lettuce
plants were not attacked by pests. At the same time, the experimental arrangement was in
the dry season, so there was no disease on lettuce plants.

4.2. Disadvantages

Firstly, because purple lettuce is a leafy vegetable that is suitable for temperate
climates, it will grow, develop and give good yield in cold seasons such as winter and spring
in areas with low temperatures like Da Lat through morphological expression such as large
trees, thicker and sweeter leaves. However, in this experiment, during the experimental
period, the experimental layout fell in the hot summer continuously and the experimental
soil was sandy, so the ability to hold water was poor, so the plants grew and developed
slowly, leading to poor weather conditions. delayed harvest time up to 50 days after sowing
and yields lower than in temperate climates.

Secondly, because the company has to use microorganism products, it does not use
chemical pesticides to manage weeds in the experimental area and instead is managed by
manual weeding, so it takes a lot of time and labor.

S. Conclusion

Such additional spraying Ecobiznet’s microbial products helped to increase the yield
of lettuce in actual field condition in the Can Tho city as compared with the control
treatment received only NPK fertilizer application as recommended through the recorded
parameters such as stem height, number of leaves, leaf size, stem diameter, canopy
diameter, fresh weight and actual yield.

The addition of the microbial product Ecobiznet with 100% content helped to
stimulate the growth and increase the yield of lettuce plants equally and did not differ
statistically significantly as compared to the treatment applied with 200% of the microbial
products of Ecobiznet, however, was still higher and significantly different from the control
treatment with only chemical fertilizer application. Therefore, it helps to save the amount
of microbial products, costs and labor when adding 100% Ecobiznet’s microbial products.
6. The work will be carried out

- Continue to analyze some paramaters on soil and vegetable quality

11

- Processing and writing the final report

7. Some experimental pictures captured at harvesting time

Date: September 21, 2021

Executor

Assoc. Prof. Dr. Nguyen Khoi Nghia
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MID-TERM AND PROGRESSING REPORT
ASSESSMENT OF EFFICACY OF ECOBIZNET’S MICROBIAL PRODUCTS
ON GROWTH, TOMATO YIELD, PESTS AND DISEASES CONTROLS IN
CAN THO CITY

1. Objectives

The experiment was carried out with the aim of evaluating the efficacy of microbial
products of Ecobiznet company on growth, tomato yield, pest, and disease controls
under field conditions in Cai Rang district, Can Tho city.

2. Materials and experimental methods

2.1 Materials

a. Microbial products

Three types of microbial products including A, B, and C with the functions of
enhancing the organic matter decomposition in soil, managing plant diseases and
managing plant pests, are products of Ecobiznet company.

b. Tomato cultivar

Tomato variety, TN 748 is commercialized by Trang Nong Trading Co., Ltd.

2.2. Implementation method

The experiment was conducted in Phu Thu ward, Cai Rang district, Can Tho City.
The experimental area has a total area of 135 m? and is divided into 9 plots which had
an equal area of 15 m? (1,5 m width x 10 m length = 15 m?). The surface soil was tilled
first, then beds were raised and leveled the surface before planting for good aeration
drainage and each raised bed was separated by the grooves (Figure 1). The height of
raised bed was 20 cm above the ground.

The experiment was conducted from August 2021 up to now and is expected to
finish in December 2021 in a randomized complete block design consisting of 3
treatments and 3 replicates, each experimental batch corresponds to 1 replicate. The
treatments are listed as follows:

Treatment 1: Control (without microbial product application)
Treatment 2: Application of 100% microbial products of EcoBiznet company

Treatment 3: Application of 200% of microbial products of EcoBiznet company

planting tomato

Tomato seeds were sowed in pots under the nursery conditions with a recorded
germination rate of 95%, then the tomato young seedlings were planted in the field at
day 20 after sowing at a density of 1500 plants/1.000 m? with planting spacing of 80 cm
(row-to-row) x 80 cm (plant-to-plant), using dry grass to mulch on the soil surface to
avoid the water lost and using bamboo poles to fix the stand of tomato seedlings (Figure
2). The procedures for tomato fertilization and caring were followed by the handbook
of tomato cultivation technology published by Tran Thi Ba (2019). The fertilizer
formula was 210N-190P20s-170 K20 kg/ha. Microbial products were processed
according to the guidance of the company instructions.

- A )

Figure 2. Tomato seedlings were grown in pots and planted in the field after 20 DAS

* Collected parameters

- Agronomic parameters: germination rate, plant density, plant height, number of
leaves per plant, number of nodes, stem diameter, maximum leaf width, maximum leaf

2

length will be taken at transplanting time, the time when 50% of the plants give flowers,
at the first and last harvesting times.

- Number of flowers and fruiting rate: number of inflorescences, number of
flowers per inflorescence, fruiting rate these criteria will be taken in the period of
flowering and most flowering time (about 56 days after planting).

- Fruit yield: record the total weight of fresh fruit obtained on 10 fixed trees during
the growing period of the plant.

- Fruit quality: fruit length, color, percentage of fruits beyond average size, sugar
content, acidity, juice, hardness, lycopene content, chlorophyll content, and total
carotenoid content will be collected and these parameters will be collected and analyzed
at the most flowering time.

- Parameters of diseases and insects will be taken at 1, 2, and 3 month after planting
and at the harvesting time. Ten plants of each plot will be chosen to collect the damage
by diseases and insects.

+ Damaged by diseases: Infected number, percentage infection, and disease scale
(%) (Table 1).

+ Damaged by insects: Pest density, harmful percentage, and harmful scale (Table 1)

Table 1. Describing method for collecting tomato damage caused by diseases and insects

Ttem Parameters Unit
Numbers of leaves infected | Count the total numbers of individual or number P
. A 2 cs
by diseases of leaves infected by diseases
Percentage infection of the | Infected plants/Number of observed plantsx100 %)
diseases -
Infected leaf area/Total leaf area x100
. Or Infected inflorescence/Total — observed
Diseasercale ) inflorescencex100  or  Infected  fruits/Total )
observed fruitsx100
Pest density Numbers of pest individual Pcs/m”
Harmful percentage (%) | oo O plants p?:,‘l‘t‘:ffgo by insects/Total | o)
Number of leaves/ damaged by insects/Total
number of observed leaves x100
Harmful scale (%) Or Number of inflorescences damaged by insects/ (4
Total number of observed infl 00

- Soil analysis (soil sample will be taken at harvesting time):

+ Soil physical properties: Soil moisture content (%), bulk density (g/cm®) 0-
10cm, and water holding capacity (%).

+ Soil chemical properties: pH, EC (mS/cm), CEC (cmol*/kg), acidity (mg/kg) -
A1, alkalinity (mg/kg), chlorides (mg/kg), potassium (M.eq/100g), available potassium

(mg/kg), total nitrogen (%), nitrate (mg/kg), phosphate (mg/kg), and available
phosphorus (mg/kg).

+ Soil biological properties: Fungi (CFU/g), bacteria (CFU/g), and actinomyces
(CFU/g).

2.3. Data processing

All collected data will be processed on Excel software and tested by ANOVA
statistics, compared by Tukey test using Minitab 16.2 software.

3. Experimental results

3.1. Tomato plant height

The results of the survey on the efficacy of microbial products from EcoBizNet on
tomato plant height in the field at day 20 after sowing in Cai Rang district, Can Tho city
are presented in Figure 3. The tomato height was found to be highest (21,1 c¢m) in the
treatment applied with 200% microbial product, next is the treatment with 100% microbial
product with plant height recorded of 17,6 cm and the control treatment without microbial
product application had the lowest one (16,2 cm) and the experimental treatments were
statistically different when compared with each other (p<0,05).
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Figure 3. Tomato plant height of experimental treatments at day 20 after sowing in
Cai Rang district, Can Tho city (August 2021)

3.2. Maximum length of tomato leaves

The results of the investigation of the effect of the microbial product of Ecobiznet
on the maximum length of tomato leaves of the experimental treatments at 20 DAS are
presented in Figure 4. The treatment using 200% of microbial products had the highest
maximum leaf length (13,1 cm) and was statistically significantly different from the
control treatment without using microbial product (11,0 cm) (p<0,05), however, no

4
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difference was found to be statistically significant as compared this treatment with the
treatment received 100% microbial product (11,7 cm). The treatment applied with 100%
microbial products was not statistically different from the control treatment (p>0,05).

7

1100

Maximal tomato leaf length (cm)

Control 100% EcoBizNet's bio-fertilizer 200% EcoBizNet's bio-fertilizer

Treatment

Figure 4. The maximum length of tomato leaves of the experimental treatments at day
20 after sowing in Cai Rang district, Can Tho city (August 2021)

3.3. Maximum leaf width

The results of the investigation of the effect of the microbial product of Ecobiznet
on the maximum leaf width of tomatoes at day 20 after sowing are shown in Figure 5.
The same trend was found as maximum leaf length, the treatment applied with 200%
microbial product had the highest maximum leaf width (10,9 cm) and a significant
difference was found between the control treatment (9,3 cm) and the treatment applied
with 200% microbial products (p<0,05), however, there was no significant difference to
be found between two treatments applied with the microbial product. Moreover, the
treatment with 100% of the microbial product (9,8 cm) had no statistically significant
difference about maximum leaf width as compared with the control treatment without
any microbial application.

12 10.9%
9.8

Maximal tomato leaf width (cm)

100% EcoBizNet's bio-fertilizer 200% EcoBizNet's bio-fertilizer

Treatment

Figure 5. Maximum leaf width of tomato of experimental treatments at day 20 after
sowing in Cai Rang district, Can Tho city (August 2021)

3.4. Number of leaves/plant

The results of evaluating the effect of EcoBizNet on the number leaves of tomato
at day 20 after sowing are presented in Figure 6. There was no significant difference
(p>0,05) to be found among treatments in term of the number of leaves/plant.

6

Numbers of tomato leaves/plant

Control (No applied) 100% EcoBizNet's bio-fertilizer 200% EcoBizNet's bio-fertilizer

Traetment
Figure 6. Numbers of tomato leaves/plant of experimental treatments at day 20 after
sowing in Cai Rang district, Can Tho city (August 2021)

3.5. Plant diameter
The results of evaluating the effect of EcoBizNet on plant diameter of tomato at
day 20 after sowing are presented in Figure 7. In general, the treatment spraying with

6

200% of the microbial products of Ecobiznet company helped increase the stem
diameter of tomato plants at day 20 after sowing and reached the highest value (2,3 mm).
In addition, the treatment using 100% microbial products had a stem diameter of 1,8
mm, which was not statistically different from the control treatment without using
microbial products (p>0,05) (1,7 mm).

Stem diameter of tomato plant (mm)

Control 100% EcoBizNet's bio-fertilizer 200% EcoBiz!

Treatment

Figure 7. Stem diameter of tomato plant of experimental treatments at day 20
after sowing in Cai Rang district, Can Tho city (August 2021)

4. Conclusion

In summary, the use of 200% of the microbial products of EcoBizNet company
helped to stimulate the growth of tomato variety TN748 under field conditions in Can
Tho city at day 20 after sowing, through the performance of the following parameters
tomato plant height, maximum leaf length and width, and stem diameter. While the use
of 100% probiotics only increased plant height compared to the control treatment. In
addition, probiotics did not increase the number of leaves/plant at day 20 after sowing.

5. Advantages and disadvantages
5.1. Advantages

Experiment conducted to evaluate the efficacy of microbial products on growth,
pest and disease controls, and tomato yield received enthusiastic supports from Mr.
Nguyen Hoai Thanh - an employee of EcoBizNet company who is always willing to
produce and supply all kinds of A, B and C microbial products to make sure that the
work is done as scheduled time.

This test bed also received the enthusiastic supports from farmer Hong Van Phuoc
in Phu Thu ward, Cai Rang District, Can Tho City who always watches, takes care of
experimental plants and good communication with researchers to perform well
experiment.

Tomato plants were planted in the time of “off season” — it was rainy season when
many serious harmful diseases appeared, thus under this condition the efficacy of
microbial product is evaluated clearlier in term of plant diseases control function
(Composition B).

5.2. Disadvantages

Due to the impact of the Covid-19 epidemic, it was very difficult to go and come
to take care of tomato experiment and to collect parameters.

Because tomatoes are grown in the off season, rainy season, thus many dangerous
and deadly diseases appeared, so the yield of tomato was foreseen to be low.

Microbial product B used for disease management is recommended by the
company to be used only whenever disease symptoms appeared, this caused difficulty
in managing harmful diseases on tomatoes. Because the microbial product B needs time
to be effective to control the disease while the rate of plant disease on tomato spread
extremely fast, especially in the rainy season, so the efficacy of microbial product B
could not be clearly evaluated.

5.3. Solution orientation

It is proposed that the use of microbial products should be applied every 2 weeks
from the beginning of the crop to manage pests and diseases on tomatoes in particular
and other crops in the next test beds.

6. Expected time to end the experiment investigating the effecacy of microbial
products produced by Ecobiznet on growth, yield of tomato plants, pest and
diseases controls in Cai Rang district, Can Tho City

The experiment to investigate the efficacy of microbial products produced by
EcoBiznet on growth, yield of tomatoes, pest and diseases controls in Cai Rang district,
Can Tho city is expected to finish in December 2021

Date: September 21%, 2021

Executor
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EcoBizNet’s MICROBIAL test bed report on RED PEPPER in DA Lat, Lam
Dong.

(Interim report as of September 2021)

Dong Yang Co. Ltd. - 15.09.2021

The purpose of the experiment is to test the suitability and appropriate farming

methods of MICROBIAL of EcoBizNet company on mango trees in Mekong Delta.
1. Species : RED PEPPER

2. Seasoit : reverse seasan (Fromt 2021 Novertenber to 2021 Novemenber)

3. General information about test bed:

Test area: 900 m?

4. Material and Test Method

4-1. Test product information

Microbial strains Effectiveness

- Rhodobacter sphaeroides
A - Bacillus velezensis
- Lactobacillus casei

- Soil amendement
- Increasing croy quality

B - Bacillus amyloliquefaeciens

. . - Prevention of disease
- Bacillus velezensis

c - Streptomyces vellosus

- Prevention of damage by blight and
- Bacillus thuringiensis

harmful insects

4-2. Treatment of CellAct products

- CellAct products: Fermenter, microbial Seed & Medium

- Produced by Ecobiznet company, Korea

* Application of microorganisms

. CellAct-PSB (Rhodobacter sphaeroides)
. CellAct-BA (Bacillus amyloliquefaciens)
. CellAct-BT (Bacillus thuringiensis)

. CellAct-BV (Bacillus velezensis)

. CellAct-LAB (Lactobacillus casei)

. CellAct-AM (Streptomyces vellosus)

oA wN =

* The steps to culture microorganisms

of microbial seed in Plate = Flask liquid culture - Cultivation in
large numbers using CellAct Fermenter and microbial medium
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* Details of microbial culture

Table. Information of mass cultivation (Broth to broth)

cultivation)

Table. The information of successive transfer culture in solid medium (Store the cultured plate
p
at4°C) . s Liquid medium : . Antifoaming
i i Microbial strains (Mass cultivation) Liquid culture conditions agent (mL)
§ X . Solid medlu_m Culture temperature Culture period
Microbial strains (For successive (°C) / Time (day) (day) CellAciPsB
transfer culture) ellAct-]
CellAct-PSB (Rhodobacter CellAct-PSB Mode of CellAct-PSB 0 |
(Rhodobacter Tryptic soy agar 30/3 7 sphaeroides)
sphaeroides) CellAct-BA
CellAct-BA . . (Bacillus CellAct-BA Mode of CellAct-BA 300
7 Luria-Bertani .
(B_"C’”"S unaag; 35/1 7 amyloliquefaciens)
CellAct-BT Turia-Bertani o " CellActBT ]
(Bacillus thur ) agar (Bacillus thuringiensis) Sl speed 150, Maximum
CellAct-BV Luria-Bertani 5l S aeration rate, 48hours)
(Bacillus velezensis) agar CeIIAct-B_V CellAct-BV Mode of CellAct-BS 500
CellAct-LAB MRS agar 37/3 7 (Bacillus velezensis)
(Lactobacillus casei) & CellAct-LAB CellAct-LAB Mode of CellAct-LAB 0
CellAct-AM Luria-Bertani 30/5 4 (Lactobacillus casei) ellAct- e of CellAct-
(Streptomyces vellosus) agar CellAct-AM
| (Strep vellisis) CellAct-AM Mode of CellAct-AM 50
: : ® Each medium is for culturing 100L
Table. Information of liquid culture (Colony to Broth) ® First, receive water and sterilize. After the culture temperature cools down, inoculate 1%
Liquid Liquid culture conditions of flask bac_teria g[nuculate 1L of ﬂ.a_sk bacteria per I'OOL) ) _ o
Microbial strai di T °C)/ Ch 4 / ® Start culturing with the above conditions (Put the antifoaming agent in before sterilization)
CroDias Saaia I empemiute .) um;speed (rpm) and use it for demonstration test of production amount
(Flask) Time (day)
CellAct-PSB Tryptic soy
(Rhodobacter broth 30/150/2 4-3. Methods for treating microorganisms
sphaeroides)
CellAct-BA . : N 7 . .
(Bacillus L"“;oﬁi;m 35/150/1 Stages Appl of A method
loliq = . Microorganism in A Once every two weeks 2, Foliar spray,
CellAct-BT Luria-Bertani 30/150/1 After Planting | , | \crO0rganmsm I Use diluted 76ml of microorganism per
(Bacillus thu ) broth (1:1:1 mix after culturing each) 50 m?
CellAct-BY Luria-Bertani 35/150/1 Estimating - - Twice a week until the disease calms
(Bacillus ) broth " < Microorganism in B s .
CellACLLAB time to disease (1:1:1 mix after culturing each) down, Foliar spray, Use diluted 600m]
(Lactobacillus casei) MRS broth 37/150/2 A - uring of microorganism per SOm?
CellAct-AM Luria-Bertani Estimating > P Twice a week until the blight calms
(Streptomyces vellosus) broth 30/15043 time to blight a l'an:f;O;gag:r:leu;;th) down, Foliar spray, Use diluted 600ml
® Put 500ml of each liquid medium in a 1L triangular flask and sterilize it o 8 of microorganism per 50m?
® [noculate a liquid media with plate colonies
® Start culturing with the above diti (Additional cultivation is needed for mass
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4-4, Analysis of experimental results

Table. Analysis of the pest control between bial and

No. Analysis items
1 Damage by disease

1.1 Infected leaf number

1.2 Infected leaf area

13 __ Infected entity number |
1.4 _Infected number of fruits -
2 Damage by insect

2.1 Pest density

22 Number of leaves d: d by insects

23 Number of fruits damaged by insects

Table. Analysis of chemical soil properties between microbial treatment and non-treatment

Analysis items Method Measuring device
pH(1:5) 1:5 D.W. extraction pH meter
i EC(dS/m) 1:5 D.W. extraction EC meter
Available Phosphorus (mg/kg) Lancaster method UV/Vis spectrometer
I Oréa;ml rrﬁeigfk g) Tyurin method Automatic titrator
K, Ca, Mg(cmol+/kg) IN-NH40AC extraction ICP-OES
Soil texture Hydrometer method Gravimeter
Total nitrogen (T-N) Cculometry Elemem‘.al analyser
CEC(cmol+/kg) Brownmethod |  ICP-OES

5. Experimental Results
The total testing area is 900 m?, divided into 3 lots,

300 m?: Untreated / 300 m?: Standard treatment / 300 m?: Doubled treatment

5-1. Analysis of the physical, chemical and biological soil properties

As a result of investigating the chemical properties of the soil, the general
soil has an appropriate pH range compared to the optimal range for crop growth,
and no salt was accumulated below 2ds/m in the case of EC. Plus, the organic
material (OM) content has an optimal level. Phosphoric acid and eco-friendly

cations also showed suitable standard values for general soil.

Based on the result of the investigation of the physical soil properties, the
bulk density of the treatment tool was lowered to 1.76 compared to the microbial
untreated sphere, therefore soil entry was in place. The water holding capacity

value increased and changed to an appropriate level for crops to grow.

. . ’ . . : Untreated Standard
Table. Analysis of the physical and biological soil properties between microbial treatment and Analysis items Unit co:trrg? :lot amno:r:t Doubled amount
non-treatment
pH - 6.67+0.12 7.12+0.32 6.96+0.11
Analysis items Method
Bulk Density (g/cm3) 0-10cm Time domain reflectometry method HC ds/m 137003 13640102 12920110
‘Water Holding Capacity (%) Core method OM glkg 1712+ 1.73 20.77 +3.55 19.87+0.77
Fungi (CFU/g) Potato Dextrose Aagar culture
" , P20s mgkg 1024 £ 224 1112 +321 1086 =117
Bacteria (CFU/g) Luria Aagar culture —
Actinomyces (CFU/g) Humic Acid Vitamin culture K cmol(+)/kg 0.33+0.07 0.35+0.12 0.42+0.13
Ca cmol(+)/kg 1.57+0.08 1.92+0.12 217+0.
Mg cmol(+)/kg 1.55+0.10 1.69+0.07 ogﬁ'é’ﬁ D
S (‘ONG T \ ﬂ)
5 6 T%WUONG wal =
| NG YANG )
9.5 &,
TS
‘ CEC cmol(+)/kg 9.11+0.81 1027+ 0.67 1028+ 1.11 Pest density (pcs/plant) 55+32 4217 39+ 21
t Number of leaves damaged ”
‘ T-N % 0.19+0.01 0.21+0.02 02240.03 by insects (pes/plant) g1l 943 7+5
I~ ) ) Number of fruits damaged
| Bulk density gem? - VVI.76 +0.18 1.37+£0.21 1.45+0.33 by insects (pes/plant) 154 8+3 5+2
WHC % 51+7 56+5 53+5
As aresult of soil biological analysis, the ratio of Bacteria and Actinomyces
compared to Control increased while the Fungi content decreased.
5
5-2. Damaged by disease & insect
As aresult of the pest investigation, the overall damage by pests was reduced
in the experimental group compared to the Control.
Untreated control Standard Doubled
Ttem
plot amount amount
NumbersAof plant infected 95 33 51
by diseases (pcs)
Infected leaf area (%) 50+30 50 +25 RES
Infected number of fruits 158 51 5 Y 3,
7 ( ( ivu Mwuov WAl =
V1% T]O\G\*\GS\/
> 8
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EcoBizNet's MICROBIAL test bed report on mango trees in Mekong Delta. 4. Material and Test Method
(2021.09 Interim report) 4-1. Test product information
Dong Yang Co. Ltd. - 15.09.2021 Microbial strains Effectiveness
The purpose of the experiment is to test the suitability and appropriate farming - Rhodobacter sphaeroides - Soil amendement
. . A - Bacilll lezensi. . .
methods of MICROBIAL of EcoBizNet company on mango trees in Mekong Delta. _ LZSOZZ;;[S:CZ;?; i - Increasing croy quality
1. Species : Hoa Loc Mango
B - Bacillus amyloliquefaeciens ~Prevention of diseass
2. Season : reverse season (From 2021 Novermber to 2021 Novemenber) - Bacillus velezensis
3. General information about test bed: c - Streptomyces vellosus - Prevention of damage by blight and
5 - Bacillus thuringiensis harmful insects
Test area: 900 m*

Tree age: 7 years old

On October 3 2020 the tree began to sprout chickens (flower sprout).

4-2. Treatment of CellAct products

- Produced by Ecobiznet company, Korea

*A

of microor

. CellAct-PSB (Rhodobacter sphaeroides)
. CellAct-BA (Bacillus amyloliquefaciens)
. CellAct-BT (Bacillus thuringiensis)

. CellAct-BV (Bacillus velezensis)

. CellAct-LAB (Lactobacillus casei)

. CellAct-AM (Streptomyces vellosus)

[<)NT, A VR NI

* The steps to culture microorganisms

- CellAct products: Fermenter, microbial Seed & Medium

Q

of microbi

1 seed in Plate - Flask liquid culture > Cultivation in

large numbers using CellAct Fermenter and microbial medium

* Details of microbial culture

Table. Information of liquid culture (Colony to Broth)

Table. Information of mass cultivation (Broth to broth)

Table. The information of successive transfer culture in solid medium (Store the cultured plate
at4°C) S s Liquid medium L - Antifoaming
Microbial strains (Mass cultivation) Liquid culture conditions agent (mL)
Solid medium Culture temperature ;
Microbial strains (For successive = . P Cuilture period
transfer culture) (°C)/ Time (day) (day) CellAct-PSB
CellAct-PSB (Rhodobacter CellAct-PSB Mode of CellAct-PSB 0
(Rhodobacter Tryptic soy agar 30/3 7 sphaeroides)
| sphaeroides) - CellAct-BA
CellAct-BA LiffaBefgit (Bacillus CellAct-BA Mode of CellAct-BA 300
(Buc:llm — 35/1 7 amyloliquefaciens)
CellAct-BT Luria-Bertani N CellAct-BT i Mode of USER (35°C, Chum -
(Bacillus thuringie agar e 7 (Bacillus thuringiensis) GellAct-BT SP‘fe‘_j 150, Maximum
CellAct-BV Luria-Bertani 35/1 3 aeration rate, 48hours)
e et —agar ¢ Baﬁjﬂfj;ﬁjm) CellAct-BV Mode of CellAct-BS 500
Gastoboi s VS e e ’ CallActLAB _ CellAct-LAB Mode of CellAct-LAB 0
CellAct-AM Luria-Bertani 30/5 B (Lactobacillus casei) ellAct- ode of CellAct-|
pmereion) | s CellAct-AM CellAct-AM Mode of CellAct-AM 50
(Streptomyces vellosus)

® Each medium is for culturing 100L
® First, receive water and sterilize. After the culture temperature cools down, inoculate 1%

Put 500ml of each liquid medium in a 1L triangular flask and sterilize it
. Inoculate a liquid media with plate colonies
® Start culturing with the above conditions (Additional cultivation is ueede/déor
cultivation)

mass
CONGTY
+ TNHH

— Liquid culture condit of flask bacteria (Inoculate 1L of flask bacteria per 100L)
N Liquid e A ® Start culturing with the above conditions (Put the antifoaming agent in before sterilization)
Microbial strains medium Temperature (°C) / Churn speed (rpm) / and use it for demonstration test of production amount
(Flask) Time (day)
CellAct-PSB Tiyptic 56
(Rl;odubt:]cler r}ﬁoth Y 30/150/2 4-3. Methods for treating microorganisms
sphaeroides)
Cfgﬁf};li“\ Luria-Bertani 35/150/1 Stages Application of microorganisms Application method
lol, . broth ‘ :
q ) i | ) Microorganism in A Once_every two weeks_ 2 Follar_ spray,
CellAct-BT Luria-Bertani After Planting 11 mi : Use diluted 76ml of microorganism per
(Bacillus thia broth 30/150/1 (1:1:1 mix after culturing each) 50 m?
CellActBV Luria-Bertani 35/150/1 Estimating Mi ismin B Twice a week until the disease calms
(Bacillus velezensis) broth time to disease iy ICroorganIsm 1 down, Foliar spray, Use diluted 600ml
CellAct-LAB [ (1:1:1 mix after culturing each) + + 2
| MRS broth 37/150/2 of microorganism per S0m
(Lactobacillus casei) | | e ati Twi k until the blight calms
CellAct-AM Luria-Bertani 20715073 stimang Microorganism in C S e s Bl
Streptomyces vellosus) broth time to blight | (1.1.1 iy after culturing each) | 9°W™ Foliar spray, Use dilute m|

of microorganism per S0m*
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4-4. Analysis of experimental results

Table. Analysis of the pest control between

and

No. Analysis items
1 Damage by disease
1.1 Infected leaf number
1.2 Infected leaf area
13 Infected entity number
14 Infected number of fruits
2 Damage by insect
2.1 Pest density
22 Number of leaves d d by insects
2.3 Number of fruits damaged by insects

Table. Analysis of chemical soil properties between bial and

Analysis items Method Measuring device

pH(1:5) 1:5 D.W. extraction pH meter

EC(dS/m) 1:5 D.W. extraction EC meter

Available Phosphorus (mg/kg) Lancaster method UV/Vis spectrometer

Organic matter(g’kg) Tyurin method Automatic titrator

K, Ca, Mg(cmol+/kg) IN-NH40Ac extraction ICP-OES

Soil texture Hydrometer method Gravimeter

Total nitrogen (T-N) Coulometry Elemental analyser

CEC(cmol+/kg) Brown method ICP-OES

Table. Analysis of the physical and biological soil properties between microbial treatment and
non-treatment

Method
Time domain reflectometry method

Analysis items
Bulk Density (g/cm3) 0-10cm
Water Holding Capacity (%)
Fungi (CFU/g)
Bacteria (CFU/g)
Actinomyces (CFU/g)

Core method
Potato Dextrose Aagar culture

Luria Aagar culture
Humic Acid Vitamin culture

CONGTY
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5. Experimental Results
The total testing area is 900 m?, divided into 3 lots,

300 m?: Untreated / 300 m?: Standard treatment / 300 m?: Doubled treatment

The second treatment
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5-1. Analysis of the physical, chemical and biological soil properties

As a result of investigating the chemical properties of the soil, the general
soil has an appropriate pH range compared to the optimal range for crop growth,
and no salt was accumulated below 2ds/m in the case of EC. Plus, the organic
material (OM) content has an optimal level. Phosphoric acid and eco-friendly

cations also showed suitable standard values for general soil.

Based on the result of the investigation of the physical soil properties, the
bulk density of the treatment tool was lowered to 1.10 compared to the microbial
untreated sphere, therefore soil entry was in place. The water holding capacity

value increased and changed to an appropriate level for crops to grow.

Analysis items Unit cg;‘g:?;(cjn m::f Doubled amount

pH - 6.75+0.03 6.68 + 0.02 6.76 + 0.01

EC ds/m 1.25£0.01 1.05 +0.02 138+ 0.04
OM g/kg 25.89+3.25 2858+ 125 29.96 + 128

P20s mgkg 816+ 69 815+ 48 888 + 172

K cmol(+)/kg 0.54+0.11 0.65+0.09 0.57+0.03

} Ca cmol(+)/kg 2.50+0.32 2.55+0.04 2.61+0.17
J Mg cmol(+)/kg 1.60=0.07 1.75£0.15 1.73+0.23
CEC cmol(+)/kg 1235+ 1.15 12.85+0.85 1255215

| T-N % 0.09 = 0.00 0.10+0.00 0.10 £ 0.00
| Bulk density g/em® 1.28+0.08 1.07+0.07 1.03+0.12

WHC % 4342 524 563
! 10

As aresult of soil biological analysis, the ratio of Bacteria and Actinomyces

compared to Control increased while the Fungi content decreased.

100409

LOOE+08

1006407
1.00£406

I : -
100E+01 | I
1006400

Untreated control plot  Standard at

Doubled amount

mBacteria WFungi B Ac

5-2. Damaged by disease & insect

As aresult of the pest investigation, the overall damage by pests was reduced

in the experimental group compared to the Control.

Ites Untreated control Standard Doubled
m
plot amount amount
Numbers of leaves infected
by disesses (psiiree) | 2157 | 9275 120+ 59
Infected leaf area (%) 70 + 30 50+ 25 50+ 30
Infected tree number (pcs) 20 5 7
Infected number of fruits 158 51 36
Pest density (pcs/m®) 32+17 19+ 10 25+15
Numbe_r of leaves damaged 10552 44435 427
by insects (pes/tree)
Numl:’er _of fruits damaged 7 18 36
y insects (pes)
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- SSAFV| B E7SH 158 HSE war|E o|Set RN scale-up & HiS of R =2l
PRt HiF =A
25 30T, Hi2kA|ZE 42A(2F
J— wHFEE 100 RPM, S7|2F 0.3 vwwm
odobacter sph ! pPS-24
phaeroides PS L2 Qt=2d 0.4 kg/cm?, pH 7.0~8.0
S0 HEHE 1%
25 30T, dil 2FA[ZF 36A|ZH
ol oloefacions ISP wHHEEE 100 RPM, S712 0.3 vwm
aci -
us amylolqueraciens L2t 0.4 kg/cmz, pH 6.8~7.5
0 HEH 1%
® AE AlE(in vivo bio—assay/field test)& AlME A&
- Bacillus amyloliquefaciens 1SP-52| &% =2 MEZEZof st v|zH|5l] AlE
Bacillus amyloliquefaciens ISP-5 AMME2| MF 2= MFEZXo| et H|FZH|SHE AL 510 M E
Es= AYsIuA @dso 24 oF g
XHell e
SAA R (FAHAE &) 7= HY &F N == S PN S S I PN P ==Lt
TN F 7Y
: ; : _ g o508 1258 SRS v
Bacillus amyloliquefaciens |SP-5 (1x10°cfu/ml) H t 2174 35| 2EA|
Xz - - - -
Ms ZAIEINGE 9%)
H= & =
el
Z0o[(cm) x| 4=(%) Zol(cm) X 4=(%)
Sxel T 5.30x0.17 100 11.91+£0.06 100
SAAER HE 5.76x0.04 108.6 13.44+£0.20 112.9
SAAIZR bf = 5.64+0.17 106.3 12.90£0.29 108.3
T2 ZAMNZEIIA S, HES)
i AR = HES
SE R -
M () X 2=(%) H=ZH(g) X 2=(%)
Sxal+ 8.95+0.15 100 1.15£0.02 100
SAAE HEf 11.11£0.03 124.2 1.43£0.02 123.9
SAIAZE v & 10.41£0.38 116.3 1.34£0.09 116.1
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M ZAENSE, A7
=E =
Hel Zol(om) x1%(%) 2ol (om) x1%(%)
Sxel+ 5.40£0.08 100 12.12+0.20 100
SAANER HE 5.99+0.11 110.9 13.19£0.11 108.8
SAA R bl 2 5.80%£0.09 107.3 12.77%£0.30 105.3
e ZAANMAES, HEE)
3|2 M = HES
M 2 (9) X =(%) Pak=2=1(s) X 5=(%)
SxelF 8.81£0.75 100 1.11£0.15 100
SAA R HEF 10.17£0.14 115.4 1.29£0.05 115.9
SAA R b 2F 9.96%+0.31 113.0 1.23£0.02 110.5
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@ AZ Al™(in vivo bio—assay/field test)& AlMZE M=t
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40 +

Absorbance 230nm

20 +

T T T T T T T T T T T T T T T T T T T T

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50

Time, min

- 50.70. 52.96.%37°

] 153
15.02 2040, 271 pg60 2%
1581

3101
2055210424 08

% 3 ] 7 3 3 E3 & E3

iG55 b Sameia 12 TSAN0-1_SP_1 o1 30705053 vl pssesie sevaning (15 56y ae Sea7

6528,

167 |

1273 4397 47.00,

23a) PP 200

44814660
1190, 1594 22.40. J bﬂﬂi! 3631 41.82
791 22402676, | 3207 _37.10 4182+
20} g bl N 2 bt

T E7 2111530 768 i e Samte VE TSASET_SPE_) o OESSAUA3 Saci Lisopeshcs irmenng A Tna S e

7336

733.0.J747.1

725,

s 744.1
744

intns:

758.8
(51086396888 717 (7866 8450 8034 9440 998910297 1054511134 11287 _1179.0_12181 12860 13313

14925
14182 MT87 | 15314 15461

mon

Bacillus siamensis TSA30-1

a8 13, 22 ¥ Moig P B Sl 2|ZHEL|S Hol
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area(mAU x min)

lturins Bacillomycin D Fengycins Surfactins
Bacillus velezensis JC-20 4901.89 4477.24 3085.40 811.91
Bacillus subtilis TSA16—20 - - 302.81 1485.27
- - 798.04 -

Bacillus siamensis TSA30-1

Bacillus velezensis JC—-200A Iturins, Bacillomycin D, Fengycins, SurfactinsOl, Bacillus
subtilis TSA16-200IM Fengycins, SufactinsOl, Bacillus siamensis TSA30-10lM Fengycins

o= 247t g7 #M 2Tl Z|ZHEOIE HE e
- A2 WlF Mol 50| £48H BF 3ES MUstol oFg Ehilel MK MY AHS FY

7Y oldEof M S &l 8 IEY MY e
- B, EOLE, OfF|x3 ¥ MO8 7|SA o|M=Ee| tHEML 3 =2l 2 &5 My et
— Hlo|22|HE{ et BISHEHEMH(RSM)S 0|2ot0] CHEHHAE MH|E- 15 32| =& HiX| JHL
AU ZASYS o 550 B 550 AN o83 AN HXS T
H 3. Eta¥, HAY BF
Eb P 2 A2
Glucose Yeast extract
Fructose Peptone
Sucrose Tryptone
Maltose Soytone
Corn starch Soy bean flour
E 4. Bacillus velezensis JC-202| Etigl, Ao w2 & M7, HWHZX = 2 M dH|g
Et@ & 4T =(cfu/ml) L =X}t A== (cfu/ml) LY Z XL M E (%)
Glucose 5.0x107 2.0x10’ 4.4
Fructose 2.3x10° 1.0x107 20.0
Sucrose 2.3x10° 2.2x10° 95.7
Maltose 5.0x107 1.0x10’ 20
Soluble starch 4.0x107 - -
TSB 2.5%x10° - -
SRt 5 M =(cfu/ml) LA =X} A =(cfu/ml) LA =X M E(%)
Yeast extract 5.0x107 2.0x10’ 40.0
Peptone 1.5%10° 1.3%x10° 86.7
Tryptone 9.0x108 - -
Soy peptone 3.0x108 1.6x108 53.3
Soy bean flour 2.0x10°8 1.8x108 90.0

Bacillus velezensis JC-20@F= Eti
Soy bean flour Z=gtol|Al 2.3%x10°8
LW Z X HME

o
==

H
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, BlA2lo|l ZtZt Sucrose, Yeast extract@l Glucose,
cfu/ml, 2.0x10° cfu/ml ol&te| & P42} 90% O|Ate]



¥ 5. Bacillus subtilis TSA16-202| Etigl, Ao w2 F M7, MEZX = 2 &M dg
et 2l ZE 4T3 5(cfu/ml) Wl =X M 5=(cfu/ml) WA ZX HME(%)
Glucose 5.9%10°% - -
Fructose 4.4%x10°® - -
Sucrose 7.1x108 - -
Maltose 5.4%108 - -
Soluble starch 2.5x10° 1.6x10° 0.4
TSB 4.9%10° - -
A = H3=(cfu/ml) LH A X} A7 4=(cfu/ml) WM ZX SHME(%)
Yeast extract 5.9%10° - -
Peptone 5.0x10°8 - -
Tryptone 3.5x108 - -
Soy peptone 1.1x10° 2.0x10° 1.8
Soy bean flour 4.4x10° 4.5%10° 0.9

Bacillus siamensis TSA16-20 #F2| 29 & Ma%7} 1.0x10° cfu/ml O|Ate 2 &olz|io
L, LA ERE M F57F L8 1.0x10° ofu/ml HER S ols|sh H2z ol

I 6. Bacillus subtilis TSA30-12| Eta@l, R0l WE & Ho, WHEA = & dY HIE

Et @ Z 4 73(cfu/ml) A XL M F5=(cfu/ml) HYZX HME(%)
Glucose 9.0x10"
Fructose 6.0x107
Sucrose 2.6x10°
Maltose 2.1x10°® ) i
Soluble starch 3.1x108
TSB 4.3x10°
St Z 4 (cfu/ml) -l Z X M5 (cfu/ml) W ZX #ME(%)
Yeast extract 9.0x10"
Peptone 1.6x10°8
Tryptone 6.0x10" - -
Soy peptone 2.7x10°®
Soy bean flour 2.3x10°8

Bacillus siamensis TSA30-1 #F= 1.0x10% cfu/ml o|Ate] & MAL= Solx oL}, LM
EZX MATE 1.0x10° cfu/ml ojgtez &+l
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lo

=] 22 HIE o2 EXMOZ Bacillus velezensis KPI-12 HAsIF o, 22 = njst
oM E 23 (KACC)Al 7|Efst0] KACC92449P2| =EIHHSE Fojttol =& AdS Zalst
Sy E £53F
2022 109 06
A9 4d A
KACCE 2022'd 09% 029 Ap22-063E 5 F#ASHZF 71E 2143 v &
tatel ol & Felaha b ol B4R FUNEE EAPUC
b .
1. v 82 WA : Bacillus velezensis KPI-1
2. U]AE S HE . KACC 92449P
TP dH e
a2 15, Bacillus velezensis KPI-1 & 32| E5|0|ME $EZ
Z|& HiX|E 7|82 2 5~100L YH&7|E 0|8t 2 YWs = HE
o|ME MIA(1x10° cfu/ml Ol4) 7|5M CHARME(CLP, VOC &) (X MAkz1 &y L Z X}
M OMES| ZAF 90% O|A LWMZX HME HiQA|ZE 40412 olL] & =X i =AH 7|
M X
= o
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= M3t WM ZX @Q%OI =2 Elael O Aaelg 74
Glucose, Soy bean flour2 AMgt5t0{ 50, 100L & 7|ollM A+ IjH7(|(TSB)9F Ho MHs

23t

wWsI|E 0|88t Bacillus velezensis KPI-1 @32 M, WWMZX} 4= 3l M H|g
A2, A2 E Mads(cfu/ml)  HMEX MFEP(cfu/ml) HYEEX A S(%)
Glucose, Soy bean flour 4.9x10° 6.6x10° 134.7
Sucrose, Soy bean flour 1.5x10° 4.0x10° 26.7
TSB 5.8x10° 1.0x10° 1.7

. 100L &&7|E o|8%t Bacillus velezensis KPI-1 A& 2| Mo, WMZX 4+ o &M H|g

EbARl A & MIA(cfu/ml)  WHMEXF MFA(cfu/ml) W EZX HMHE(%)
Glucose, Soy bean flour 8.0x10° 7.8%x10° 97.5
Sucrose, Soy bean flour 2.3%10° 6.0x108 26.1
TSB 6.1x10° 3.2x10°8 5.2
(| BMo 2 ElAL212 Glucose, 2422 Soy bean flour2 MAESI] 22 ¥ HOE Bacillus

= _l
velezensis KPl-1 o329 CHEFMAIR MH|E 158 =™ HjX| =M &l s

Fageale Hi x| =AM

Soy bean flour 0.8%

Glucose 0.5%

NaCl 0.15%

Bacillus velezensis KPI-1

KoHPO, 0.25%

N82C03 0.05%

MgSOq4 0.1%

= Mo X| & 0|85t Bacillus velezensis KPI-1 32| LHZHILE =M =715 stelat
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Bacillus velezensis KPI-1 S7|& 0.4 vwm

pH 6.5~7.5

S0 B3 1%

- 5L wEI|AM Bacillus velezensis KPI-12| Z< 40AI1ZF ofulf M4 1xX10%cfu/ml OfAH, L=
Xt 90%0|AF SIM 2 Skolst

Z|™ scale-up

Bacillus velezensis KPI-1

pH 6.5~7.5

Sd 43H 1%
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EH
Ok

EX.N s gop t9d

™
O.I.I.

Rhizoctonia solani AG-1 KACC 40101
Botrytis cinerea KACC 47009
Fusarium oxysporum KACC 41088
Alternaria alternata KACC 45440
Fusarium graminearum KACC 46434
Fusarium fujikuroif KACC 44002
Fusarium graminearum KACC 41044
Fusarium graminearum KACC 41040
Colletotrichum acutatum KACC 40042

Botryosphaeria dothidea KACC 45481

Clavibacter michiganensis subsp. michiganensis KACC 16995
Clavibacter michiganensis subsp. capsici KACC 18448
Acidovorax citrulli KACC 17000

Acidovorax avenae subsp. avenae KACC 16205
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AlE RS BC-1 BC-5 BC-6 JC-14 JC-15 JC-25] KPI-1
Alternaria alternata o o o o o o
(KACC 45440, cleff AN #34)
Bolrytis cinerea o o o o o o
(KACC 47009, MYl =To|H)
Botryosphaeria dothidea
yow - O 0O © o o | o
(KACC 45481, 7|9 4 =24d)
Colletotrichum acutatum o o o o B o
(KACC 40042, 113 EbXH)
Fusarium fujikuror B B B o B o
(KACC 44002, H 7|ciz|H)
Fusarium graminearum o
(KACC 41044, S5 523%0|H)
Fusarium graminearum B B B B B o
(KACC 41040, 22| 52 2%Zo|H)
Fusarium graminearum B B B o B o
(KACC 46434, HH 2=%o|H)
Fusarium oxysporum
_ o O O - - - O
(KACC 41088, s te|M 3Hd)
Rhizoctonia solani AG—1
O O O O O O

(KACC 40101, HY X F|ol=d)
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AlE MY BC1 BCS BC6 JC14 JC15 JGC25 | KPH

Xanthomonas axonopodis

_ _ O _ _ _ _
(KACC 11144, 2 20}lEH)

Pseudomonas syringae
(KACC 10582, Ztctaf k)

Clavibacter michiganensis subsp. michiganensis
(KACC 16995, EOlE H )

Clavibacter michiganensis subsp. capsic/
(KACC 18448, 113 Y 2H)

Acidovorax citrulli
(KACC 17000, =4t njAlM =4

Acidovorax avenae subsp. avenae
(KACC 16205, HAMZ# EF5H)

Burkholderia glumae
(KACC 11181, 1 &olEH)

Pseudomonas syringae subsp. syringae
(KACC 10604, MTA ZAHHRL|H)

Pseudomonas syringae
(KACC 15103, EOIE #H k)

-6, JC-14, JC-15, JC-25 strain0llA ClFst

o]
| MY =S stretd FFE ™St 23 BC-1, JC-14, KPI-1 #3F= Bacillus
-6 = Bacillus subtilis 12|11 BC-5 #3= Paenibacillus

kribbensis 2 &8-221E

No. Strain name Species

1 BC-1 Bacillus velezensis

2 BC-5 Paenibacillus kribbensis

3 BC-6 Bacillus subtilis

4 JC-14 Bacillus velezensis

S JC-15 Bacillus subtilis

6 JC-25 Bacillus subtilis

7 KPI-1 Bacillus velezensis
(E51£8) vra2A He|HAIA KPI-1 5, 0|8 REMERE St A2Y WA &8 =4 &
olo| M=ol tiet 535 &AM
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& 8 8 X 20221209
£ 7| AF  HAETR SHUEE) HFEHS(P220057KR)

10-2022-0171448 (H4-H= 1-1-2022-1326485-52)

=]

B 8 Y2 ponnncey)
S FEH T SEHB0UEMNAS YR ME(1-2018-054922-7)
farel 849 LUH2(9-2014-001356H)
SEA MY ZEY YW MUY el AxE

HRARA HAFEIA|A kP11 2 0|2 98B oS 3H= A28 U2 =48 gl 0|9
Héggl %g _:gti-g 2y |2~ KPI-1 - | E =1 He A2 ql g 9 | ‘EN

Im

5 ﬂg 3

<< QHY >>

1. H3S| SHS P9 £0| GHEHORE HFk IE‘\ O O|FQ| YA DAEE SAUSE 03310 532
#3|0| &l (wwwpatent gokn ol A ZHOIo1A] fn‘- U LT
2 =&0| [EI‘E A’“EE U258 CISE0A| 588 HHEs30| 49 HRAHE S8 7|Asto] 7+
29 % *11‘-"1‘0“ “"‘3f°40F BiLICF,

=

F{ofe| =2, ez £ Satatatol UB BT FA (B2 WA@Y, BHUIME HE0
Of 58 0jZe] 215 Ex|NE BYHO= W+ elelih

7|E HAPSAH S)0) BB NS S5PE SHOIK|E BISHIZLE S| 22 LEE 2 1544-8080)0]
2

SHOf Z=A| 7| BREILICE
i A APHIE BH - hitpsdAvawbipogoke-X 4] TH AHHI S

239 d4]
292 9341
shd el s WAL KP1-1 25, o8 fFa4dEe= st 48y YL =
A5 g o]lg A z=wWH{Bacillus velezensis KPI-1 strain, composition for
controlling plant diseases comprising the same and manufacturing method

thereof }
[71&&°H

[0001] & £g& spae]x A= RPI-1 25, o8 a4

ow 3

He

A5 TS 248 2 o8 Azgdel BE Aot}
(299 WA g 7€)
toooz] @chatelel s ede wes] Aol Aush 4us Fal fel

ek

o
o

Fee AR ohud, 4Pstu, FIYHRY, AERAG $EAY H

i
Et

A 5 hde 344 V15 399 48e S,

(00031 el zZH5 HE84 wWAe sdddde]l dFe vAe a2

o

22 F shelrh, dEHe wHE A4 oiFEe #9E AEE AAse o}

hil

2 A diel A Fasid. AT dole ouiFel d% Soz 45y v
7 A%HoR ke FAY, o2 AT FUY A w FrHOE Fse

2 gle] mHE gi¥e] Bag Agolch,
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O SIEtel 77| H(BHthstm At
® 389 o|MEH ASAH
- AZSAIY o|MEX & ASAY =H
55 0|2 58 ASAE 25
— Rhodobacter sphaeroides DS—EBN-BL6
A - Bacillus velezensis GH1-13 EQiE AEMEEE
—Lactobacillus casei EBN-LC
— Bacillus amyloliquefaeciens EBN-TK3
ibiguerac ol (ol 2 Al
B - Bacillus velezensis GH1-13 %)
SE-
— Streptomyces vellosus HR29 <
c - Streptomyces vellosus HR29 ol (Bl 2 A|™
— Bacillus thuringiensis HARI042 MZ)
- AZAY ZEE MU
. EE
MEZ Al AT M2l 0|l = e g
I AH| 0|42 28t Mix| 2% 13|, FEAlHl,
T - - = =
- (Zhz vk & 1:1:1 23 50m2E 0|42 76 ml 3|4 Fel
I BAl o|M= ol TAH AZ|7IX| F 23] FHAH],
il 2 of AF Al ; L , =
(22 bk = 1:1:1 &8 50m°E 600mL 3AM F¢&
H o|ME =50 AA A|7| 7K 25| 4o AlH
Sl w ofAl Al Crl ol = ZI7kx| Z 28] HelAlsl,
(Z+zh v = 111 =2¢) 50m®E 600mL 3lA Fl
. 5ot
MEZ A7 AT X2l ol e g
Al = AN o= 2F 13|, EQFRE,
- (2424 B 5 1111 28 50m°Et o|ME 50 ml &4 £
sl s oAl ALK BH oj4e Wol ZE A7 F 23] FeiAly|,
[¢) — - =
= =< e = (2424 B2 5 1:1:1 &3 50m?E 600mL &4 F¢l
A O|AH=2 =51 RIA A|Z|7LX 3| odod AlH
Sof s ofAl Al CHl ol Eofl AE AI7x| F 23 feiAle],
(Ztzh i = 1.1 &) 50m®E 600mL 3|4 =g
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OlE| =3, 2t
Mg A7 AT Xzl o|ME el g
Al B AH ol d= 2F 13|, ¥mHA|H|,
- (2} et & 111 28 50m*et 0|42 76 ml 5|4 £
x A =2 Higl XX A S| oA
ol Al OfAb A|E BAl o|ME Aol XY AZ[7HX] F= 23] FHAH],
(2} b2k = 1:1:1 =3 50m2Ek 600mL 34 £l
X AH 2 =351 XA A S| odod A
S Al oAk AR CH o|MZ S5 XH AZ|7R] F 23] HHAH],
(Z+zt bk = 1:1 28 50m2%t 600mL 3AM £l
- ASAIE ZEE AY R 2 BMEE
TERH(H)
£3 . FH
EM DAY E
AlgT M
el el HA HMal AIZ] 2 =AEE
X2 20m? * 3= = 60m?
el 7/13, 7/31, 8/9, 8/23, 9/3,
9/17
7|z 20m? » 3= = 60m? Z=AFY: 7/13, 8/9, 9/17
AN E: 2HEH =F EE
Hl 2F 20m? * 3= = 60m?
=
o
£33 . Male]
Ed AR
Alg T By
Xal+ MHel+ =Y el AlZ] 2 E=AES
SSSEL 10m? = 38H= = 30m?
el 7/13, 7/31, 8/9, 8/23, 9/3,
9/17
_— 5 " =AY 7/13, 8/9,
7|TL_C> 10m* =* 3._ 30m chI_I_Ho —*—jc(:!-, ob’:‘;c()}_, oijiz;, _E_xl_/'\_,
T2 okl FF AL
B 2 10m? = 38H= = 30m?
T ~tof
£Z . 20
— 59 —



EY I ASE

AT eix

Mzl 7 Xzl 7 e EERETIEIENERS
2x/2) 3% + 3ub= = 0%
Mel: 7/13, 7/31, 8/9, 8/23, 9/3,
9/17
S ~ bt ~ ZARY: 8/9, 9/3,
7|T'__o 3T * 3|_—| = 9‘!‘ ZEAI_LH%: —JF_T,_, %\—%%, %7|&70:" glk
CEEIEIN
Hi 2 3F « 38h= = 9F
eTin]
25 ojzua
EFORNIE
A& oin
M2l 7 x2l 7 oix 2l A7l % ZAES
2x12) 3% « 3ubm = 95
AMel: 7/13, 7/31, 8/9, 8/23, 9/3,
9/17, 10/1, 10/15
- ~ " ~ EAFEIS= 7/20, 8/9, 9/17, 10.27
g 0T r 9EE =T A B HE G5, okl RE
Z=A
ol 2 3F « 3= = 9F
OlE|x=3

Z= : olE|x3
EM I AIME

NEERELS

el el Hy XMe| A7l & =AEE

e E 3% » 3uh=E = 9F
Mzl 7/18, 7/31,
TS

7= 3F * 3| = 9F =AU E: =2, g, 2, =Y, 7
2P, ool 77 AL

bl 2 3F x 3= = 9F
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o 4 giich. B ofE &

o

|st xtol & =

= o
3, %1 2 #He AP olMB(AM M2l ¥ MF =y |olosk K|zt LiEtgch S5 ofE|x3E el
% 7020l B2l ofy| JIFYel MS0| B US Hely 5+ AUUcH
B, 2 2 DT0LS HAIS R MA|SH £EH¥ EAlAE 7| EE0| 2Xa| oy $0| B W2 Ligt
A g g b xf2lofl nhe Felnls Atol7t 2SN, B HY

B x| phtot

el

Hel=
602
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A8 X . & E2k0
22| ES H 2
pH 5.95 5.83 5.82
EC 0.14 0.12 0.15
oM 10 11.4 1.2
T-N 1615.9 1784.6 1857.2
CEC 411 3.74 3.89
K 0.31 0.32 0.39
Ex Ca 1.33 1.29 1.71
e
Mg 0.73 0.77 0.85
REEIN
=3 3
AHZE | M A7 I_Hl < et DMRT axt DMRT
(0.05) (0.05)
2 66.00
otot 2| 82.80 16.50 ns
= 91.70 * ok 15.90 ns
H ; 98.20 16.90 ns
2| 85.17 22.1 ns
A A 2 76.33 24 .64 ns
; 75.82 22.8 ns
Sate
3=
e =E T ol4 £ et = TR 5=
X 20.8° 1401° 100
4(,;:;;& 7 06,0 2079.2% 143
29° 2232° 157
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AE ® -2 Eolstaty B2AAT
XMl A X2 7|= bl 2F
pH 4.5 4.59 4.57 4.54
EC 1.22 0.59 0.86 0.84
OM 16.7 10.1 13.4 11.9
T-N 1791 1776.8 1921.7 2020.5
CEC 6.67 6.96 6.16 6.67
K 0.45 0.21 0.37 0.46
E —_
X Ca 271 2.48 2.91 0.38
cations
Na 0.33 0.19 0.32 0.19
(cmol/kg)
Mg 0.74 0.46 0.64 0.61
MFZAL
=Y o2
Al | M5 = Al™
xe | A - We - DMRT ozt DMRT o DMRT TN DMRT
(0.05) (0.05) (0.05) (0.05)
ook | M2l M | 22| | 39.26 10.08 6.84 2.20
2x2l | 61.50 ns 12.83 ns 7.53 ns 4.67 ns
2 Mz =
AT | 71E¥ 7623 | ns 1337 | ns 820 | ns | 7.00 | ns
df =F 78.40 ns 13.60 ns 8.77 ns 6.67 ns
%512
s 2y g2
A NE W8 -
2 m? & $8t2(g) ZAlH| 8(%)
=B ] 153.364° 93.71
= 7| =F 350.8512 96.85
bl 2F 371.002° 95.92
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- 3o}
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NEIES
30

el
60
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Al M- F EQfo|ststd EMAT]
el ™ Sz 7|= HY =¥
poH 4.5 5.29 515 517
EC 1.22 0.22 0.21 0.29
OM 16.7 14.4 15.9 16.1
T-N 2791 2615.2 2798.4 2553.8
CEC 6.67 6.16 6.45 6.67
K 0.45 0.70 0.61 0.68
Bx= Ca 3.71 3.42 3.4 3.43
cations
Na 0.33 0.24 0.21 0.26
(cmol/kg)
Mg 0.74 0.68 0.64 0.64
MFEAL
£ =
Al | M5 =X Al
=S | Al7| AR} E= Aol DMRT H & DMRT HE DMAT
(0.05) (0.05) (0.05)
XMzl A S 32.67
S 72.33 ns 12.60 ns 12.93 ns
ojoF _ o
°< | Mel =
7= 88.30 ns 12.20 ns 13.33 ns
30 &
e
o Hil 2F 91.57 ns 12.57 ns 12.57 ns
Fxe| 93.90 ns 12.30 ns 14.20 ns
el =
Al J|=gF 90.42 ns 12.18 ns 13.20 ns
60 &
Hi 2 93.58 ns 11.75 ns 12.82 ns
T2k
£y s=
AlS == AlS L2
B e B e m? & &)
Xzl 2003.33
gl 7| &= 3093.33
HY 2F 2846.67
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02
Kl

el

Xel=
30

NE H - % sotolsistd 2D}
e 2xz2| 7= bl 2
pH 5.2 5.35 5.53 5.55
EC 1.58 1.05 0.48 0.25
oM 13.9 13.4 12.8 9.8
T-N 1,080.60 943.2 753.7 772.5
CEC 5.13 5.33 4.55 4.77
K 0.47 0.6 0.45 0.27
Ex= Ca 1.39 1.54 1.05 1.54
cations
(omol/ka) Na 1 0.99 0.67 0.52
Mg 1.57 1.46 1.28 1.18
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=3 g5
Ald M= =4 AlE
DMRT DMRT DMRT
== AlZ 1PN BiE= =1 THE RSP
AP ER H T 0.05) | 0.05) | = (0.05)
22Xzl | 88.00 a 67.50 ns 18.64 ns
e =
soo |JVEY| 7100 | ab 59.33 | ns | 20.28 | ns
) A = 104.00 b 54.67 ns 19.50 ns
=T B PV PN
22Xzl | 81.98 ns 78.15 ns 28.50 ns
el =
600|T J|1FZ | 92.24 | ns 7119 | ns | 33.38 | ns
bl 2 85.53 ns 94.39 ns 30.59 ns
e
el ™
XHelF
30«
XHel=
60




ANE M- % E0|ststy 24D
e A 22 7| B ¥
pH 5.2 5.26 5.13 5.7
EC 1.58 1.24 285 0.65
oM 13.9 12.3 11.8 6.3
T-N 807.3 1361.8 716.8 994.8
CEC 5.13 5.62 5.33 5.89
K 0.47 0.21 0.54 0.35
Ex= Ca 1.39 1.46 1.36 1.59
cations
(emol/ka) Na 1 1 .51 1.36 0.89
Mg 1.57 1.38 1.36 1.51
NEEN
Ag | 48 | 5" | A B
x| A7 oy} ue - DMRT = DMRT N DMRT
(0.05) (0.05) (0.05)
S 16.60 a 3.54 a 3.60 a
g =
o of J1=2 | 11.56 b | *x| 2.64 | b | *= 3
10 &
bl 2 13.42 b 3 ab 3.2 | ab
S 17.82 ns 498 | ns 5.2 a
XMzl =
et 7|z 20.20 ns 4.48 | ns 4.40 b
30
O}E]| B 2F 23.62 ns 5.94 | ns 4.40 b
=3 . 2x2l | 52.67 | ns 25.00 | a 8.67 | ns
xMe| =
=l 71=2t | 64.33 | ns 29.50 | ab 13.00 | ns
50 &
AH Al
< bl 2F 55.33 ns 2050 | b 9.00 ns
of of 2z 66.53 25 b 12.67 | ab
Xzl =
1 71=g 88.23 a| | 3897 | a| ~ | 1467
70 &
AH Al
ST bl 2 80.9 ab 34.47 | a 9.33
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tX 2 (Colletotrichum gloeosporioides)
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(Colletotrichum gloeosporioides)
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O ¥atet 2HEE

- 2 A2HEFE Y (Xanthomonas campestris)
A stal 7t 2t
% = =3 % = |
HAT XMl ™ Held Mzl = 32 Held Mzl = 7¢
=) 42
JC6 + | HYD woyg | JC6 G wog | JCB Chclis
SET | wam | vuce | C00 | wam |+ uce HelP |+ JC6
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(Colletotrichum gloeosporioides)
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— o BV Y (Colletotrichum gloeosporioides)

Aek It 2t
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A
2 ?lol H=4 &F o[o|x] 2M 2 HAISHACH
(

t'E*t' 7‘._1 JC6 JHEI—TLOHA‘I YA N F LS E(Fv/Fm)2 T2l tiE]| 5% S5 2
=]

{, 2 $ MalToIME 12% B71eF o2 LIETh 02D 2 $ X2l T Lmol A & FAlel A
5 8(QY_Lss)T} 22 BIlste x| EOl H M B(Rid_Lss)7h 242 14%, 50% Z7ksto{ Wl = JC6
12l(x12) &322t O EUch

- U0 A2HMBRL Y (Xanthomonas campestris) — JC6

=Xz of & A=
parameter HHelA Helg Helg Helgd 9Weg dHelg  Hegd dHeld  HAld
7S =t I G = =S Mel M Mzl = =S Ml M XHel =00 =2h
Fo 109.8 146.2 203.24 141.3 174.7 223.88 97.9 111.0 136.49
Fm 403.3 432 1 486.67 541 .4 552.2 574.69 401.9 380.1 388.03
Fv 293.5 286.0 283.43 400.2 377.5 350.82 304.0 269.1 251.54
Fp 284.2 289.0 363.30 413.9 385.2 434.07 304.7 261.3 289.22
Ft_Lss 284.5 227 .1 293.38 192.9 288.1 341.85 204.8 197.3 213.12
Fv/Fm 0.73 0.66 0.58 0.74 0.68 0.61 0.76 0.71 0.65

Fv/Fm_Lss 0.71 0.63 0.56 0.73 0.64 0.59 0.75 0.68 0.63
QY_Lss 0.48 0.39 0.35 0.44 0.37 0.34 0.47 0.41 0.40
NPQ_Lss 0.08 0.15 0.08 0.06 0.2 0.10 0.04 0.15 0.09
Rfd_Lss 0.47 0.27 0.24 0.45 0.34 0.27 0.49 0.32 0.36

Fo

Fm

Fv

Fp
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Ft_Lss

Fv/Fm_Lss

QY_Lss

NPQ_Lss

Rfd_Lss
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|

=}
kJ
U

XN (Colletotrichum gloeosporioides) — JC6

S
JC6o| 21 EtXHof thet ot X X = 52 HES ?loll §FL &F olo|X| M S AAISHRICH 2
A2 FHY 2 ™ JCe Mzl FollM A Il 2l EA=SE(Fv/Fm)2 FHMEl tHE| 40% S7tstA 20,
dH = M| FollM= 81% S7tet Aoz LiENgTt J2(d 2 & X2 YoM HFAE MANE
2E(QY_Lss)2t &2 "grtste X zxel S S(Rfd_Lss)7t 242F 121%, 53% S7tsto] U = JC6
MeE|(A2) 227t H SUACH w2tM JC6 2 Hald 2 M & e = X2lof ofsh Bty & g2t
AeH, & S x2|FolM Hol8 88 H AXMo| O =2 Ao=2 Erte Aot

22| off & =

parameter HYHF HYT HAF Hed Hed (HAS HAS HAZ WA
Mzl M2l = gt Ml M M2l & =M M2l ™ M2l = =
Fo 85.3 156.2 226.38 136.7 208.7 156.81 147.2 139.7 169.84
Fm 276.2 477.6 308.11 455.7 579.0 251.33 352.5 360.4  333.39
Fv 190.9 321.4 81.73 319.0 370.3 94 .51 205.3 220.8 163.56

Fp 176.1 342 .1 312.17 304.9 441.0 241.85 259 .1 278.7 270.35
Ft_Lss 214.2 238.8 263.14 190.7 310.3 192.91 134.2 189.3 209.85
Fv/Fm 0.69 0.67 0.27 0.7 0.64 0.38 0.58 0.61 0.49
Fv/Fm_Lss 0.68 0.64 0.26 0.67 0.61 0.37 0.56 0.58 0.47
QY_Lss 0.48 0.43 0.14 0.47 0.39 0.22 0.4 0.4 0.31
NPQ_Lss 0.08 0.14 0.00 0.13 0.13 0.02 0.1 0.15 0.10

Rfd_Lss 0.31 0.43 0.19 0.42 0.42 0.25 0.36 0.47 0.29

Fo

Fm

Fv

Fp
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Fv/Fm_Lss
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- St BEN"(Colletotrichum gloeosporioides) — BC6
BC62| o1 EbXudof Chsh ofgat 2 X2 531 ASE Qs 54 €2 olo|X| 2ME AASHCEH &
A2 Sy 2y ™M BC6 ME|TollA ZHA I 2t YX=SE(Fv/Fm)2 FX 2| thH| 5% &5t 20,
g = X 2| Pl = 7% AT W ZE LIEtGCH Og|1 g T 2|7 YoM EHE Holstes X E
ol UM ES(Rfd_Lss)7t 15% Tt oL, HFAE] MAMEEES(QY_Lss)2 3% st CH w2l
BC6 2 M & ™ o gkl = Haz|o ofsl| EbME x| E2oF A Xto|7t eARULCE.
28] ofl &t A=
parameter T WAL HAL HAA HAL HAF HYed H_L H_AL
Me| M XMegl =0 = Mzl M Mzl = = Me| M XMzl = =t
Fo 80.1 106.6 235.25 112.4 137.0 306.01 84.3 146.1 193.19
Fm 361.0 381.0 569.59 346.6 383.5 693.23 309.3 373.8 428.53
Fv 280.9 274 .4 334.33 234.3 246.5 387.22 225.0 227.7 235.34
Fp 236.5 256.1 428.28 214.7 263.4 550.00 213.3 270.4 327.83
Ft_Lss 157.9 194.4 336.39 154.3 194.2 437.49 166.0 210.9 250.13
Fv/Fm 0.78 0.72 0.59 0.68 0.64 0.56 0.73 0.61 0.55
Fv/Fm_Lss 0.76 0.69 0.56 0.64 0.6 0.54 0.72 0.58 0.52
QY_Lss 0.5 0.41 0.34 0.47 0.38 0.31 0.47 0.36 0.33
NPQ_Lss 0.09 0.15 0.11 017 0.22 0.09 0.06 0.13 0.14
Rfd_Lss 0.42 0.32 0.27 0.36 0.36 0.26 0.38 0.28 0.31
Fo
Fm
Fv
Fp




Fv/Fm

Ft_Lss

Fv/Fm_Ls
s

QY_Lss

NPQ_Lss

Rfd_Lss
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1 Bacillus subtilis BC—6 KACC 81189BP 2021
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