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Background: Gogo rice is a type of rice that can be cultivated on dry land with a yield 
productivity level of 2.57 tons / Ha. So it is necessary to make efforts to increase the 
growth and productivity of gogo rice through seed bio-inviguration using PGPR. The 
purpose of this study was to determine the effect of beni bioinviguration techniques 
using PGPR on the growth and productivity of gogo rice. Method: This study used a RAK 
consisting of 7 treatments and 5 replications. Data analysis used ANOVA at the 5% 
confidence level and continued with the BNT test. Result: The results showed that the 
use of biomatriconditioning medium integrated with PGPR could increase the stem 
height of upland rice by 104.2 cm, 117 cm, and 133.3, the number of tillers were 7, 13 
and 15 at the age of 8, 10, and 12 MST. In addition, it can also increase the number of 
panicles, the length and weight of 100 grains of 14, 22.6 cm and 2.1 grams. Conclusion: 
the use of biomatriconditioning medium integrated with PGPR can increase the growth 
and productivity of gogo rice. 
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 Respon Bioinvogurasi Benih dengan Plant Growth Promoting Rhizobacteria (PGPR) 
terhadap Pertumbuhan dan Produktivitas Padi Gogo 

 A B S T R A K 
Kata kunci: 
Biomatriconditioning 
Padi gogo 
Pertumbuhan 
Produktivitas 

Backgrond: Padi gogo sebagai salah satu jenis padi yang dapat dibudidayakan dilahan kering 
dengan tingkat produktivitas hasil sebesar 2,57 ton/ Ha-1. Sehingga perlu dilakukan upaya 
peningkatan pertumbuhan dan produktivitas padi gogo melalui bioinvigurasi benih dengan 
menggunakan PGPR. Tujuan penelitian ini untuk mengetahu pengaruh teknik bioinvigurasi beni 
dengan meengunakan PGPR terhahadap pertumbuhan dan produktivitas padi gogo. Metode: 
Penelitian ini menggunakan RAK yang terdiri dari 7 perlakuan dan 5 ulangan. Analisis data 
menggunakan ANOVA pada taraf kepercayaan 5% dan dilanjutkan dengan uji BNT. Hasil: Hasil 
penelitian menunjukkan bahwa penggunaan medium biomatriconditioning arang sekam yang 
diintegrasikan dengan PGPR dapat meningkatkan tinggi batang tanaman padi gogo sebesar sebesar 
104,2 cm, 117 cm, dan 133,3, jumlah anakan sebesar 7, 13 dan 15 pada umur 8, 10, dan 12 MST. 
Selain itu juga dapat meningkatkan jumlah malai, panjang nalai dan berat 100 gabah sebesar 14, 
22,6 cm dan 2,1 gr. Kesimpulan: Penggunaan medium biomatriconditioning arang sekam yang 
diintegrasikan dengan PGPR dapat meningkatkan pertumbuhan dan produktivitas tanaman padi 
gogo. 
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Introduction 

Rice gogo can have a yield productivity level of 2.57 
tonnes/ Ha cultivated on dry land. This shows that the 
productivity of gogo rice production is still very low when 
compared to the general level of 4.76 tonnes /Ha  with a 
population of 16 plants per m2 (Sumardi, 2017). This is due 
to low soil pH, aluminium poisoning, lack of calcium, 
magnesium and phosphorus as important elements that 
support the growth of rice (Dariah et al., 2014). In addition, 
it is also caused by the quality and adaptability of the seeds 
which are not good. Therefore, it is necessary to make 
alternative efforts to increase rice productivity through the 
use of superior seeds physically, physiologically and 
genetically that can adapt to various environments. If the 
rice seeds used do not have high quality, the plants will not 
produce high yields (Fitriani et al., 2020). One of the efforts 
that can be developed is seed bio-invigoration using PGPR 
which is expected to increase the growth and productivity 
of gogo rice. 

Bio-invigoration is a process of improving the 
biochemical and physiological processes of seeds to 
increase the synchronization and speed of seed growth 
using low matrix potential media (matriconditioning) 
integrated with PGPR. PGPR is a group of Rhizhobacteria 
consisting of Bacillus subtilis, Pseudomonas fluorescens, 
Trichoderma harzianium, and Tricoderma viride. PGPR acts 
as a biofertilizer, biostimulant and bioprotectant against 
plants (Ruzzi & Aroca, 2015). In addition, Juanda (2005); 
Husen (2016) reported that PGPR is a group of 
Rhizobacteria which has a role to increase plant growth 
either directly or indirectly. This is because of Rhizobateria 
sp. can produce the hormone IAA (Gholami et al., 2009), 
minerals, antifungal, and antibacterial. Thus the aim of this 
study is expected to increase the growth and productivity 
of gogo rice. 

Methods 

This research was conducted in July-August 2020 at the 
Green House of Samudra University. The samples used 
were gogo rice seeds with a total of 35 samples. The 
materials used were seeds of gogo rice, red brick powder, 
husk charcoal powder, compost and PGPR. The tools used 
were evaporators, ovens, nursery boxes and pots 
measuring 30 x 30 cm. The experimental used a 
randomized block design (RAK) with 7 experimental 
groups and 5 replications so that the number of samples 
(gogo rice) used was 35. The grouping uses the RAK 
because the environmental conditions are less 
homogeneous, so it is expected to reduce the number of 
squares of errors, so as to increase the level of accuracy. 
The experimental group used were: positive control (G1), 
negative control (G2), dehydration (G3), 
matrioconditioning with red brick powder (G4), 
matrioconditioning with husk charcoal powder (G5), 

biomatriconditioning using husk charcoal powder and 
PGPR (G6), biomatriconditioning with red rock powder and 
PGPR (G7). 

The Procedure with dehydration treatment was carried 
out by soaking the seeds in free water for 24 hours and 
then drying them so that they reach their original weight. 
The seed treatment by matriconditioning was carried out 
by mixing the seeds with the solid media of husk charcoal 
powder or red brick powder. Seed treatment with 
biomatriconditioning used the same procedure as the 
matriconditioning treatment. However, rice seeds were 
first soaked using PGPR for 24 hours. After treatment, the 
seeds were cleaned and dried, then the seeds were ready 
for use. Seeds of gogo rice were sterilized by soaking with 
2% sodium hypochlorite solution for 5 minutes, then 
rinsing 3 times with sterile water and drying for one hour. 
Furthermore, the seeds were soaked again for 24 hours 
using 0.2 grams of rhizobacteria which have been dissolved 
with 100 mL sterile water. Then the Rice Gogo seeds were 
ready for use in seed treatment. Rhizobacteria used in the 
form of PGPR (Sutariati & Safuan, 2012). Furthermore, 
seeds of gogo rice were sown in the nursery according to 
the treatment. The rice seeds were watered slightly once in 
46 hours. After the Rice Gogo seeds grow and were 14 days 
old, the rice seeds were ready to be transferred to the 
planting medium. The planting medium used was compost 
and soil with a ratio (1:3). Furthermore, the planting 
medium was left for one week in order for the compost to 
blend with the soil. Furthermore, rice plants that were 14 
days old were transferred to the planting medium. For 
every 1 pot filled with one rice plant. Weed removal was 
done manually by removing weeds that grow around gogo 
rice. 

The parameters observed were stem height, number of 
tillers, number of panicles, panicle length, and weight of 
100 filled grains. Stem height and number of tillers were 
collected when the rice plants were 8 weeks, 10 and 12 
WAP. Meanwhile, plant productivity data was taken when 
the rice cultivation has completed its life cycle (16 WAP). 
Furthermore, the research data were analyzed using 
ANOVA (5% significance) and continued with the Least 
Significant Difference Test (LSD). The criteria for testing 
the hypothesis are: Ho is accepted if the value of F count <F 
table and Ho is rejected if the F count value> F table 
(Gomez & Gomez, 2010). 

Results 

The results of analysis of variance (ANOVA) showed that 
there was an effect of seed bio-invigoration integrated with 
PGPR on stem height, number of tillers, number of panicles, 
panicle length and weight of 100 gogo rice 
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Figure 1. Stem height of gogo rice after treatment 

Figure 1 shows that the seed bio-invigoration treatment 
integrated with PGPR can increase the stem height of gogo 
rice. The use of husk charcoal biomatriconditioning 
medium integrated with PGPR (G6) can increase the height 
of rice stalks by 104.2 cm, 117 cm, and 133.3 cm at the age 
of 8, 10 and 12 WAP. 

 
Figure 2. The number of tillers of gogo rice after treatment 

Figure 2 shows that seed bio-invigoration treatment 
integrated with PGPR can increase the number of tillers of 
gogo rice. The use of husk charcoal biomatriconditioning 
medium integrated with PGPR (G6) can increase the 
number of tillers of rice by 7, 13 and 15 at the age of 8, 10 
and 12 MST. 

 
Figure 3. The number of panicles of gogo rice after 
treatment 

Figure 3 shows that seed bio-invigoration treatment 
integrated with PGPR can increase the number of panicles 
of gogo rice. The use of husk charcoal biomatriconditioning 
medium integrated with PGPR (G6) can increase the 
number of panicles by 14 panicles. 

 
Figure 4. The panicle length of gogo rice after treatment 

Figure 4 shows that the seed bio-invigoration treatment 
integrated with PGPR can increase the panicle length of 
gogo rice. The use of biomatriconditioning medium which 
was integrated with PGPR (G6) and (G7) can increase the 
length of rice plant panicles by 22.6 cm and 22.8 cm. 

 
Figure 5. The Weight of 100 grains of gogo rice after 
treatment 

Figure 5 shows that the seed bio-invigoration treatment 
integrated with PGPR can increase the weight of 100 seeds 
of gogo rice. The use of husk charcoal biomatriconditioning 
medium integrated with PGPR (G6) and the use of red brick 
powder biomatriconditioning medium integrated with 
PGPR (G7) can increase the weight of 100 seeds by 2.1 
gram. However, it was not significantly different from the 
use of dehydra (G3) and the use of the medium with husk 
charcoal powder (G5). 

Discussions 

Based on the results of the study, it was shown that 
there was an effect of the use of seed bio-invigoration 
integrated with PGPR on the growth and productivity of 
gogo rice. This is because of the PGPR which is integrated 
into rice seeds during seeding contains various types of 
bacteria which are very beneficial for the growth of gogo 
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rice. The types of bacteria contained in PGPR are Bacillus 
subtilis, Pseudomonas fluorescens, Trichoderma harzianium, 
Trichoderma sp. and Trichoderma viride. PGPR acts as a 
biofertilizer, biostimultant and bioprotectant against 
plants.  

 The use of husk charcoal biomatriconditioning 
medium integrated with PGPR can increase the stem height 
of gogo rice. This is because of PGPR which is integrated 
with the matriconditioning of husk charcoal powder can be 
associated so that it can increase nutrient mobilization and 
can stimulate the synthesis of hormones that play a role in 
plant growth (Ashrafuzzaman et al., 2009). In this case, 
Wangadi et al. (2018) reported that the use of 
matriconditioning media for husk charcoal powder and red 
brick causes the seeds to absorb relatively small amounts 
of water. This is because of a lot of water is absorbed by the 
media so that the metabolic process of the seeds can occur 
optimally. In addition, Adesemoye et al. (2008) reported 
that the use of biological fertilizers in the form of 
rhizobacteria or rhizosphere bacteria will produce 
phytohormones in the form of auxins, cytokinins and 
gibberellins which can stimulate plant growth. IAA is an 
active form of the auxin hormone found in plants and plays 
a role in increasing cell development, spurring growth and 
increasing enzyme activity (Arshad & Frankenberger, 
1993). The large potential of PGPR and husk charcoal 
powder matriconditing results in integration between 
PGPR and the matriconditioning medium so that it will 
produce optimal plant height growth. 

The use of husk charcoal biomatriconditioning medium 
integrated with PGPR can increase the number of tillers and 
the number of panicles of gogo rice. This is because of PGR 
can increase the formation of the hormones auxin, 
cytokinins and gibberellins. Cytokinins play a role in cell 
division and induce shoot formation (Davis, 2005). In 
addition, PGPR (Plant Growth Promotion Rhizobacteria) 
can play a role in nitrogen fixation and activate plant 
disease resistance systems. The high nitrogen content in 
the planting medium can increase the number of tillers by 
increasing the endogenous cytokinin content and inhibiting 
endogenous strigolactone in gogo rice. In plants, nitrogen in 
the planting medium can increase the expression of IPT3, 
IPT5, and CYP735A2 genes in the roots so that the 
endogenous cytokinin content increases. In addition, PGPR 
also plays a role in dissolving phosphate so that the 
availability of phosphate in plants can inhibit the 
expression of D10, D17, D27, and MAXI-related CYP711A 
genes in the roots so that it will inhibit strigolactone 
activity (Domagalska & Leyser, 2011). An increase in the 
number of tillers will be followed by an increase in the 
number of panicles so that it is hoped that it can increase 
plant productivity. 

The use of biomatriconditioning medium for husk 
charcoal and red brick powder integrated with PGPR can 

increase panicle length and weight of 100 grains filled with 
Padi Gogo. The increase in the length is caused by PGPR 
that contains several types of bacteria that are capable of 
producing various types of hormones that play a role in 
spurring plant growth. In this case, Ahemad & Kibret 
(2014) reported that PGPR is a microbe that is around the 
roots that are involved directly or indirectly in increasing 
plant growth and development. In addition, Khalimi & 
Wirya (2012) also reported that PGPR was able to regulate 
the concentration of endogenous hormones in plants, both 
IAA, cytokinins, ethylene and gibberellin, and reduce the 
level of heavy metal poisoning. Thus the many roles of 
PGPR in increasing the content of plant endogenous 
hormones, resulting in an increase in the length of rice 
panicles when compared to treatment without the use of 
PGPR.  The one of the PGPR group is Bacilus sp which was 
able to stimulate plant growth by stimulating lateral 
growth, so that water absorption and nutrients are more 
optimal (Fajaruddin et al., 2020). 

The increase in weight of 100 filled grains of Padi Gogo 
was due to the fact that PGPR which was integrated with 
the biomatriconditioning medium of husk charcoal and red 
brick powder was able to stimulate and improve the quality 
of Padi Gogo yields. In this case, Handayani et al. (2019) 
reported that biomatriconditioning treatment with 
rhizobacteria was able to increase the weight of 1000 
grains and the weight of sorghum panicles. In addition, the 
PGPR that is applied is able to provide nutrients from 
initially unavailable to available and capable of producing 
growth hormones in the form of IAA, cytokinins and 
gibberellins. cytokinins. Cytokinins are known to play an 
important role in the transport of photosynthate products 
into the cavity which involves transportation through 
simplas and apoplasts  (Silverman et al., 1998; Vacheron et 
al., 2013). Cytokinins can increase the absorption ability of 
sucrose by stimulating the OsCINI gene to increase the 
activity of the invertase enzyme which plays a role in filling 
seeds and the OsSUT gene which activates the sucrose 
transporter (Lee & Huang, 2013). PGPR consists of several 
bacteria that play a role in dissolving phosphate which is 
used to stimulate the growth of roots, fruit, improve quality 
and strengthen resistance to pests and diseases so that the 
growth and productivity of gogo riceare optimal. In 
addition, Nafiah & Suryanto (2019) stated that the use of 
Rhizobacteria can increase nitrogen content and nitrogen 
uptake in plants, resulting in increased formation of filled 
grain. 

Conclusions 

There is an effect of using seed bio-invigoration using 
PGPR on stem height, number of tillers, panicle length, 
number of panicles and weight of 100 filled grains, the use 
of husk charcoal biomatriconditioning medium integrated 
with PGPR can increase stem height by 104.2 cm, 117 cm 
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133.3, the number of tillers were 7, 13 and 15 at the age of 
8, 10, and 12 MST. In addition, it can also increase the 
number of panicles, the length and weight of 100 grains by 
14, 22.6 cm and 2.1 grams at the age of 16 WAP. 
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