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Pakcoy is a horticultural plant that has nutritional content tall one. so
it is in great demand by the Indonesian people, but production is
decreasing. This decline was caused by several reasons factors
include soil fertility, pests and diseases which reduce its quality and
quantity. This research aims to determine the dose of bokashi and
the frequency of PGPR spraying on the growth and yield of pakcoy
plants as well as reducing the intensity of pest attacks and diseases
of pakcoy plants. This research was carried out on the grounds of the
Faculty of Agriculture in July — September 2022. The design used is
Design Random Group (RAK) fac tory Which consists of 2 factors
with each factor consists of 4 levels, namely: the first factor b okashi
(T) which consists of 4 levels, namely: TO = control/without bokashi,
T1= 1:05 kg/ polybag, T2 = 1:1 kg/ polybag, T3 = 1:1, 5 kg / polybag.
while the second factor is the frequency of PGPR spraying (F) which

consists of 4 levels, namely FO = control/no PGPR spraying, F1 = 2x
PGPR spraying, F2 3x PGPR spraying and F3 4x PGPR spraying so
there are 16 treatment combinations available. repeated 3 times for a
total of 48 experimental units. The parameters observed include:
plant height, number of leaves, fresh weight of plants, economic
weight of plants, intensity of pest attacks, and incidence of plant
diseases. All observational data were analyzed using the Duncan
Multiple Range Test (DMRT) with significant 5%. The results of the
research show that the dose of box h i 1. 1.5 kg/polybag and the
frequency of PGPR spraying 4 times can increase plant height,
number of leaves, plant fresh weight whereas in the treatment, 2
spraying of PGPR with bokashi 1:1 kg/polybag reduced pest intensity
by 9.12% and disease incidence by 7.20%.
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1. INTRODUCTION

Pakcoy (Brassica rapa L) is a short-lived plant belonging to the Brassicaceae family , its
leaves or flowers are used as food because they have nutritional content. tall one. so it is in great
demand by the Indonesian people. Pakcoy plants can grow in the highlands and lowlands. Pakcoy
is also beneficial for health such as anticancer, antioxidants and contains high vitamins, minerals,
low fat, fiber, beneficial photochemical components. Vitamins C and E contained in this type of
vegetable are antioxidant components that can fight free radicals. This plant is one of the plants
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cultivated by farmers in North Central Timor Regency (TTU). Vegetable production in 2015 was
231.8 tons and pak choy production was 50.4 tons (BPS Kab.TTU 2021).

Pakcoy production fluctuates from time to time, which is caused by several reasons factors
include soil fertility, unstable weather which causes physical damage to pak choy plants, the
presence of pest attacks and diseases that cause the quality of vegetables decreases as indicated
by the presence of holes in the leaves and yellowing. Hollow leaves are caused by destructive
pests that eat Pakchoy leaves like leaf caterpillar (Plutella xylostella), aphis aphid (Aphis
craccivora), gr a y ak caterpillar (Spodoptera litura F.) and grasshoppers. Apart from that, there is a
leaf spot disease on the surface of the leaves, reducing its quality. As a result of pest and disease
attacks, farmers use it synthetic pesticides to control it , instead of overcoming the problem of pests
and disease, excessive use of pesticides actually damages the environment, resulting in the loss of
nutrient elements which play an important role in the growth of pak choy plants. This is in
accordance with the opinion of Zupriadi et.al., (2018) who say that fertilizer is a very important
nutrient or nutrient element added to plants. Furthermore, Marlita et.,al, (2022) said that to get pak
choy vegetables that are free of pesticide residue, additional nutrients are needed in the form of
using organic fertilizers such as bokashi fertilizer and PGPR which have multi-functions both for
fertilizing plants and as biological agents. to control pests and diseases in plants. The use of
bokashi and PGPR is environmentally friendly, reduces environmental pollution, and is selective in
killing pests.

Bokashi is compost produced through fermentation by administering Effective Microorganism
-4 (EM-4) which is an activator to speed up the compost making process (Indriani, (2001) in
Kusuma, 2013 ). Many research results show that bokashi has better quality compared to simple
composting techniques (Kusuma, 2013). Providing bokashi fermented with EM-4 is one way to
improve the physical, chemical and biological properties of the soil and can suppress pests and
diseases as well as increase the quality and quantity of crop production (Nasir, 2008 in Kusuma,
2013)

PGPR is a bacteria that is active in colonizing plant roots which plays an important role in
increasing plant growth, crop yields and land fertility (Gusti et., al ., 2012). The principle of
administering PGPR is to increase the number of active bacteria around plant roots, thereby
providing benefits to the plant. The advantages of using PGPR are increasing mineral levels and
nitrogen fixation, increasing plant tolerance to environmental stress, as a biofertilizer, biological
control agent, protecting plants from plant pathogens and increasing the production of indole3-
acetic acid (IAA) (Figueiredo et., al ., 2010; Mafia et., al ., 2009).

Microorganisms in PGPR not only ensure the availability of essential nutrients for plants, but
also increase the efficiency of nutrient use (Nandal & Hooda, 2013) . Apart from stimulating plant
growth, PGPR also plays an important role in speeding up composting and increasing crop yields.
PGPR plays a role in stimulating plant growth because of its ability to produce plant hormones
(IAA, cytokinin, ethylene, and gibberlic acid), nitrogen fixation, P solvent, nutrient and water uptake,
and potassium solvent (Gupta et al . 2015; Zhou & Huang, 2016 ) . PGPR is a biocontrol agent that
has been widely tested to be effective and used in controlling various plant pathogens ( Jiao et.al. ,
2021; Takishita et al. , 2021).

2. METHOD

This research was carried out in July - September 202 3 in Land of the Faculty of Agriculture,
University of Timor and continued with sample examination in the Laboratory The design used in
this research is a factorial Randomized Block Design (RAK) , which consists of 2 factors , the first
factor is bokashi (T) which consists of 4 levels, namely: TO = control , T1 = 1: 0.5 kg/ polybag (1 kg
soil + 0.5 kg bokashi) T2 = 1:1 kg/ polybag (1 kg soil + 1 kg bokashi), T3 = 1:1.5 kg / polybag (1 kg
soil + 1 kg bokashi .5 kg), while the second factor is the PGPR spraying frequency ( F ) which
consists of 4 levels, namely FO = control , F1 = 2x application, F2 = 3x application and F3 = 4x
application. All data was collected and analyzed using factorial Randomized Group Design (RAK)
ANOVA analysis of variance. To find out the real difference between the treatment averages, it will
be tested further using DMRT (Duncan multiple range test) with a significance of 5% according to
the instructions of Gomez and Gomez (2010). Data analysis uses the SAS 9. 1 program.
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3. RESULTS AND DISCUSSION

3.1 Research results
3.1.1 Plant Height (cm)

The results of the ANOVA variance showed that there was an interaction between the
treatment dose of bokasi and the frequency of PGPR watering on plant height at 21 HST
observations. The combination of a 1:1 bokasi dose with a PGPR spraying frequency of 2 times
increased the height of the pakcoy plant by 19.50cm. However, it did not show a significant
difference with other treatments. Furthermore, during observations at 28 HST, no interaction
occurred, but the dose of 1:1.5 bokasi had a plant height of 22.92 cm and the spraying frequency of
2 times also increased the height of the bok choy plant by 22.29 cm. Then, observations at 35 HST
also showed that there was no interaction, but the 1:1 dose of bokasi had the highest plant height
value of 24.34 cm, while the frequency of spraying PGPR 3 times had a plant height value of 24.05
cm . Plant growth will tend to increase if supported by loose soil factors which are influenced by
bokashi and PGPR which provide nutrition for packhoy plants. Research results of Siahaan et al., (
2023 ); Choudhary et al ., (2011) said that the ability of plants to absorb nutrients from the
rhizosphere through nitrogen fixation and phosphate dissolution will increase so that it will have a
positive effect on plants.

Table 1. Plant Height (cm)
PGPR Spraying Frequency

Observation Measurement of

; . Aver
time Bokashi (Kg/polybag)  control 2 times 3 times 4 times erage
Control 15.03b 16.66ab 14.90b 16.83ab 15.86
1:0.5 16.73ab 14.86b 14.76b 15.60ab 15.49
21 HST 11 16.56ab 19.50a 16.90ab 16.96ab 17.48
1:15 18.56ab 16.00ab 17.76ab 18.46ab 17.70
Average 16.72 16.76 16.08 16.96 (+)
Control 22.84 21.36 23.16 20.06 21.86a
1:.0.5 21.20 20.80 20.06 22.76 21.21a
28 HST 1:1 21.13 24.73 21.90 22.43 22.55a
1:1.5 22.80 22.26 23.30 23.30 22.92a
Average 21.99a 22.29a 22.11a 22.14a ()
Control 21.83 22.06 25.00 22.73 22.91a
1:0.5 23.73 21.56 22.46 25.76 23.38a
35 HST 11 23.16 27.10 25.23 21.86 24.34a
1:15 25.80 22.56 23.50 25.46 24.33a
Average 23.63a 23.32a 24.05a 23.95a ()

Note: Numbers in rows and columns followed by the same letter indicate no difference at the 5%
significant level (a) according to DMRT; (-) There is no interaction between factors; (+)
There is an interaction between factors.
3.1.2 Number of Leaves (Strands)

The results of the ANOVA variance showed that there was an interaction between the
combination of bokasi dose treatment and the frequency of PGPR spraying on the observation of
the number of pakcoy plant leaves. The combination of 1:1.5 bokasi treatment with a spraying
frequency of 4 times increased the number of leaves by 11 and 15.33 at 21 and 28 HST
observations. Meanwhile, in the initial observations at 14 DAP there was no interaction, but the
1:1.5 bokasi treatment had the highest number of leaves, 6.25, then the frequency was 4 and the
control had the same number of leaves, 6.08.

Table 2. Number of Leaves (Strands)
Observation Measurement of PGPR Spraying Frequency

time Bokashi (Kg/polybag) Control 2 times 3 times 4 times Average

Control 6.00 6.00 5.33 6.33 5.92a
1:.0.5 6.00 5.33 5.66 5.66 5.66a

21 HST 1.1 6.00 5.66 6.33 6.00 6.00a
1:1.5 6.33 6.00 6.33 6.33 6.25a
Average 6.08a 5.75a 5.91a 6.08a ()
Control 8.00b 9.00ab 8.00b 9.33ab 8.58

28 HST 1:0.5 8.66ab 8.66ab 9.66ab 9.33ab 9.08
11 9.00ab 9.66ab 9.33ab 9.00ab 9.25
1:1.5 10.66a 9.33ab 9.66ab 11.00a 10.16
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Average 9.08 9.16 9.16 9.67 (+)
Control 12.00bcd 12.33abcd 10.33abcd 11.33cd 11.50
1:0.5 12.00bcd 13.00abcd 12.66abcd 15.00ab 13.17
35 HST 1:1 15.00ab 12.66abcd 12.66abcd 11.66¢d 13.00
1:15 14.00abc 14.00abc 13.33abcd 15.33a 14.17
Average 13.25 13.00 12.25 13.33 +)

Note: Numbers in rows and columns followed by the same letter indicate no difference at the 5%
significant level (a) according to DMRT; (-) There is no interaction between factors; (+)
There is an interaction between factors.

3.1.3 Plant Fresh Weight (grams)

1:1.5 bokasi dose had the heaviest plant fresh weight of 133.08 g while the PGPR spraying
frequency of 4 times increased the fresh weight of the plant by 128 g. 84 g. The results of research
by Oktafia and Maghfoer (2018) show that the use of PGPR can increase the fresh weight and
consumption weight of pak choy plants. Anshori et al, (2022) explained that there was an
interaction effect of giving PGPR and organic fertilizer on the weight of fresh stover and fruit weight
of paprika plants. This is also inseparable from the role of bokasi which has sufficient nutrients for
plants. According to (Tanaka et al ., (2006), increased plant growth cannot be separated from the
uptake of the nutrients N, P and K. Sufficient supply of nutrients can support plant growth and
produce higher production.

This is supported by Sahputra (2013) who explained that giving rice straw and PGPR was
also able to increase the number of leaves by 24.96%, bulb diameter by 25.59%, tuber weight by
35.80% in garlic plants. Furthermore, Istarofah and Salamah (2017) stated that wet weight is
influenced by the availability of optimal nutrients in the soil which are absorbed by the roots.
Furthermore, Anjardita et.al., (2018) stated that PGPR can increase peanut production if applied
regularly.

Table 3. Fresh Weight of Plants

Measurement of Bokashi PGPR Spraying Frequency

Ka/polybag) _ _ _ Average
(Kg/poly Control 2 times 3 times 4 times

Control 101.55 124.78 106.20 129.83 115.59a
1:0.5 104.26 112.04 134.03 107.49 114.46a
1:1 102.58 122.32 117.24 112.35 113.62a
1:.15 116.05 121.20 129.36 165.70 133.08a
Average 106.11a 120.09a 121.71a 128.84a ()

Note: Numbers in rows and columns followed by the same letter indicate no difference at the 5%
significant level (a) according to DMRT; (-) There is no interaction between factors.
3.1.4 Pest Attack Level Plutella xylostella (%)

The results of the ANOVA variance showed that there was an interaction between the
treatment dose of bokasi and the frequency of PGPR spraying on the observation of pest
attacks. The combination of 1:1 bokasi dose treatment with 2 times PGPR spraying frequency
had the lowest pest attack value, namely 9.12% but was not significantly different from other
treatments. It is suspected that a bokashi dose of 1:1 with a PGPR spraying frequency of 2
times will be optimal for reducing pest attacks on packhoy plants. Nik's research results (2023)
stated that at high PGPR concentrations and spraying more than once will reduce the level of
aphid attacks on pariah plants.

Table 4. Pest Attack Level
Dose Bokashi PGPR Spraying Frequency

(Kg/polybag) Control 2 times 3times 4 times Average
Control 21.04efg 12.10b 12.20b 13.40cd 14.43
1:0.5 19.02e 12.50b 13.00c 10.20ab 13.68
1:1 20.01efg 9.12a 14.00cd 12.10b 13.81
1:15 19.80ef 10.10ab 11.50b 11.78b 13.12
Average 19.64 10.96 12.68 11.78 D)

Note: Numbers in rows and columns followed by the same letter indicate no difference at the 5%
significant level (a) according to DMRT; (-) There is no interaction between factors; (+) There
is an interaction between factors.

3.1.5 Disease Incidence (%)

The results of the ANOVA analysis showed that there was an interaction between the dose of
bokasi treatment and the frequency of PGPR spraying on the observed disease incidence. The
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combination of 1:1 bokasi dose treatment with 2 times PGPR spraying frequency had the lowest
disease incidence value, namely 7.20% but was not significantly different from other treatments.
Spraying more than once will be able to reduce the incidence of disease in packhoy plants, thereby
increasing yields. PGPR functions in accelerating the growth process through nutrient absorption,
increasing the plant's immune system or as a biostimulant, and as a bioprotectant. A'yun, et al .,
(2013) stated that this bacterium actively colonizes plant roots and has 3 main roles for plants,
namely: a ) as a biofertilizer (capable of accelerating the plant growth process through the
absorption of nutrients), b) as a biostimulant (stimulating plant growth through the production of
phytohormones), and c) as a bioprotectant (protecting plants from pathogens).

Table 5. Disease Occurrence

Dose Bokashi PGPR Spraying Frequency Average
(Kg/polybag) Control 2 times 3times 4 times

Control 12.03cd 10.10c 11.20cd 10.12c 10.86
1:0.5 19.02¢f 8.25ab 11.00cd 9.20bc 11.87
1:1 14.01e 7.20a 8.12ab 12.11cd 10.36
1:15 19.05ef 9.10bc 11.50cd 10.20c 12.46
Average 16.03 8.66 10.46 10.41 (+)

Note: Numbers in rows and columns followed by the same letter indicate no difference at the 5%
significant level (a) according to DMRT; (-) There is no interaction between factors; (+ )
There is an interaction between factors.

4. CONCLUSION

At a bokasi dose of 1:1 with a PGPR spraying frequency of 2 and 3 times, the height of
pakcoy plants increases, while the combination of a bokasi dose of 1:1.5 with a PGPR spraying
frequency of 4 times increases the number of leaves of pakcoy plants and is able to reduce the
level of pest attacks and disease incidence.
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