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Abstract: The enhancement of mungbean production has a vital
role in supporting nutritious foods supply for human beings and
sustaining soil productivity and fertility. Fixation bacteria that
occupied symbiotically with legumes’ root was also addressed as
a nodulating root bacteria founded in PGPR (Plant Growth
Promoting Rhizobacteria). Rhizobacteria play a role as natural
fertilizer is proficient at ameliorating N availability in the plant,
which could keep up legume productivity. The rhizobacteria
stimulation is affected by its harmonious with plant cultivar.
This research is experimental research to pursue the appropriate
PGPR isolate with mungbean cultivar using a comprehensive
random layout with a factorial scheme. The treatment in this
research used a combination of two factors, precisely a cultivar
factor that consists of three samples, k1 (Vima 1 Cultivar), k,
(Vima 2 Cultivar), ks (Vima 3 Cultivar) and PGPR, which consist
of ry (without PGPR), r; (Bamboo root), r2 (Mungbean root) and
r; (Sensitive Plant root) with three repetitions for each
treatment. The outcome of this research showed a significant
difference between cultivar and PGPR type through the quantity
of root nodules enhancement (p < 0.05). By the amount of root
nodule, demonstrated that each cultivar has one kind of PGPR
which escalate the number of root nodule with the highest is at
K3R3 treatment in 4 weeks after planting, 6 weeks after
produced and 8 weeks after a planted period with 17.67, 18.33
dan 41.33 nodules respectively.

Keywords: Effectiveness, PGPR, Number of Root Nodule,
Cultivar, Mungbean, Quality of Root Nodule

I. INTRODUCTION

Mung bean is a short-lived annual plant has a high
competitive ability, grows on all types of agricultural
soil and is able to adapt widely in various areas with hot
climates. Until now, the demand for green beans, especially in
Indonesia, continues to increase but is not followed by the
amount of production (Audrey et al., 2021). Various factors
cause a decrease in mung bean production, including low soil
fertility, land conversion, unsupportive climatic factors, and
inappropriate cultivation practices. Efforts to increase the
productivity of mung bean can be done by improving the
efficiency of fertilization and the number of plants per unit
area (Gong et al., 2020; Favero et al., 2021). The high number

of mung bean imports reflects interest in the production of
beans, so it is expected to continue to increase in line with the
increase in population and improvement in community
nutrition.

The application of better cultivation techniques by
choosing the right cultivar and giving specific rhizobacteria is
one of the efforts made to support the achievement of
increasing mung bean production. Rhizobium sp . bacteria can
support the production of green bean plants in symbiosis with
the roots of the host plant (Moncada et al., 2021; Yuan et al.,
2021). This symbiosis forms root nodules that can serve as a
source of N fertilizer which can have implications for
increasing crop yields. Efforts to increase the yield of mung
bean require quality root nodules (Brishti et al., 2021). Giving
PGPR can help the symbiotic mechanism between the host
plant and microbes in the roots. PGPR is able to produce plant
hormones such as auxin, gibberellins and cytokinins, as
phosphate solvents and N fixation (Bukhat et al., 2020;
Narasimha Murthy et al., 2021; Essalimi et al., 2022). Thus,
PGPR can act as a nutrient that functions as a bio stimulant by
synthesizing and regulating the concentration of various types
of growth regulators from the time of vegetative growth to the
productive period. PGPR can also increase mineral levels and
N fixation, increase plant tolerance to environmental stress, as
a biofertilizer, biocontrol agent, protect plants from
pathogens, increase the production of indole-3-acetic acid,
secrete lytic enzymes.

Guimardes et al (2021) states that it is necessary to
increase plant growth and protection against specific
pathogens that PGPR can assist as soil microbes on plant roots
in increasing production. PGPR can also produce plant
hormones such as auxin, gibberellins and cytokinins, as
phosphate solvents and N fixation (Zerrouk et al., 2020).
Thus, PGPR can act as a nutrient that functions as a
biostimulant by synthesizing and regulating the concentration
of various growth regulators from vegetative growth to the
productive period. The symbiotic form of rhizobacteria is
optimal in the legume group (Fabaceae), such as green beans.
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The problems found in the research above are that PGPR has a
specific effect on only one type of plant, so it is very
important to know which PGPR isolate is suitable for certain
plants so that production is maximized, another thing also
concerns the effectiveness of PGPR isolates to increase N
fixation (Li et al., 2020; Sonbarse et al., 2020). This
phenomenon is suspected that the use of PGPR with specific
isolates can have a significant effect on increasing the amount
of mung bean production through increased N fixation. The
use of PGPR can increase plant growth activity and can also
produce IAA hormones, increase nutrient absorption and N
fixation, and even produce compounds that are able to fight
pathogens (Saleem et al., 2021). Utilization of rhizobia as
inoculants of biological agents can increase the availability of
N for plants, which in turn can support increased production
of legumes. The effectiveness of rhizobia inoculation is
influenced by the suitability of the rhizobia inoculants with
the types and varieties of plants and soil types inoculated and
is influenced by competition factors with indigenous rhizobia
(Razakatiana et al., 2020).

Il. RESEARCH METHODS

The research was conducted at the Biology
Greenhouse, Faculty of Teacher Training and Education,
Tadulako University. The tools used in this study were: small
scope, manual scale, steamer, large pot, small basin, soil
sieve, jeregen, digital scale, 10 kg polybag, sack (soil
container), stereo microscope, centrifuge, mortar and pestle,
scissors, test tube, dropper, razor, and spectrophotometer. The
materials used in this study were: three cultivars of mung bean
seeds, three types of PGPR. soil, NPK fertilizer, water,
bamboo roots, mung bean roots, shy daughter plant roots,
shrimp paste, bran, brown sugar, aquades.

Research procedure

This research is an experimental research which includes the
following activities:

PGPR Lead Making

PGPR Culture Production

Making Planting Media

Green Bean Seed Planting

Green Bean Plant Maintenance

Measurement of root nodule quality including

number of nodules, nodule diameter and absorbance

were carried out in the laboratory.

7. Measuring the effect of PGPR on mung bean plants
including number of pods, pod length, wet weight of
seed pods, dry weight of seed pods b.

8. The results of the N fixation test as a symbiotic

relationship between PGPR and mung bean cultivars

in the microbiology laboratory of IPB.

ocoukrwbdE

Observations of samples included number of root
nodules, quality of root nodules, and N fixation. Measurement
of number and quality of root nodules used a UV-Vis
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Spectrophotometer, while N fixation used the ARA

(Acetylene Reduction Assay) method.
Data analysis technique

The data obtained will be analyzed using the 2-factor
analysis of variance (Two-way ANOVA). If the calculated F
results show significant results, then it is continued with the
BNT test (Least Significant Difference) to find out whether
there is a difference in average or more than 2 treatment
groups.

I11. RESULTS AND DISCUSSION

Measurement of mungbean growth was carried out for 3
times, namely at week 4 SMT (after planting), 6 SMT and 8
SMT. There were several response variables observed, namely
the number of root nodules, root nodule diameter, root nodule
quality, and N fixation through the ARA (Acetyllene
Reduction Assays) method.

The results of the growth measurements were then
performed with an ANOVA test to determine whether the
combination of PGPR and cultivars had an effect on
increasing the number, diameter and quality of root nodules in
mung bean cultivars by looking at the response variables. The
results of hypothesis testing are as follows:

1. Based on the analysis of variance, Fcount < Ftable at
all weeks after planting (MST). Thus, H1A was
rejected and HOA was accepted, i.e. there was no
significant difference in the number of root nodules,
root nodule quality and nitrogen fixation from
different cultivars.

2. Based on the analysis of variance, Fcount > Ftable on
the number of root nodules in all MST, then HOB
was rejected and H1B was accepted, that is, there
was a significant difference in the number of root
nodules from different PGPR, while the quality of
root nodules and nitrogen fixation Fcount < Ftable
then, H1B was rejected and HOB accepted that there
was no significant difference in the quality of root
nodules and nitrogen fixation of different PGPR.

3. Based on analysis of variance, Fcount > Ftable on the
number of nodules in all MST, then HOAB was
rejected and HLAB was accepted, that is, there was a
significant difference in the number of root nodules
from different cultivars and PGPR combinations,
while the quality of root nodules and nitrogen
fixation Fcount < Ftable then, H1AB was rejected
and HOAB was accepted, that is, there was no
significant difference in the quality of root nodules
and nitrogen fixation from different combinations of
cultivars and PGPR.

Number of Green Bean Nodules

The results of data analysis on the number of root
nodules based on variance showed that FTable < F Count in
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all weeks after planting (MST), then H1A was rejected and
HOA was accepted, seen from the cultivar as follows.

« 30
g
< 2
€
m 20
&
= 15
3
< 10
[
s 5
g
0
4 MST 6 MST 8 MST
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mK3 9.83 18.75 23.75

Figure 1 The average number of nodules on the Vima 1 (K1), Vima 2 (K2)
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Meanwhile, the number of root nodules is also
influenced by the type of PGPR used as the results are
presented in Figure 3.
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Figure 3 Number of root nodules from mung bean treated with: no PGPR
(R0), bamboo root PGPR (R1), mung bean root PGPR (R2) and shy daughter

and Vima 3 (K3) cultivars.
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Figure 2 Regression Equation Graph
Regression Equation
Treatment Regression Equation R2
K1 y =7.79x + 2.9767 0.9995
K2 y = 4.92x + 7.3533 0.9762
K3 y = 6.96x + 3.5233 0.9742

Figure 1 shows that the cultivar at the age of 4 MST
had no significant difference in the number of root nodules
with the highest number of root nodules in the Vima 2
cultivar, 11.83 and the lowest in the Vima 3 cultivar, 9.83.
Likewise, the age of 6 WAP also appeared to be
insignificantly different with the highest root nodule on the
Vima 1 cultivar and Vima 3 cultivar, which was 18.75 and the
lowest on the Vima 2 cultivar, which was 18.08. vima 1
cultivar is 26.25 and the lowest in vima 2 cultivar is 21.67

PGPR (R3).
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Figure 4 Regression Equation Graph
Regression Equation
Treatment Regression Equation R2

RO y = 3.775x + 1.9333 0.9954
R1 y=7.945x + 3.37 0.998
R2 y =8.11x + 3.63 0.9822
R3 y = 8055x + 7.3333 0.9998

Figure 3 shows that the administration of PGPR at the age of
4 WAP was significantly different in the number of root
nodules in the RO treatment compared to the PGPR treatment
of bamboo roots, PGPR of mung bean roots and PGPR of
Putri malu roots with the highest number of root nodules in
the treatment of PGPR root of Putri malu, namely 15.33 and
the lowest in treatment RO is 5.56. Same with age 4 WAP, the
number of root nodules at age 6 WAP was significantly
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different in RO treatment compared to PGPR treatment of
mung bean roots and PGPR of Putri malu roots but not
significantly different from PGPR of bamboo roots with the
highest number in PGPR treatment of Putri malu roots,
namely 23.56 and The lowest was in the treatment without
PGPR, which was 9.78, as well as at the age of 8 WAP, there
was a significant difference in the treatment without PGPR
compared to the PGPR treatment with bamboo roots,

The results showing the combination of cultivars and types of
PGPR on the number of root nodules are presented in Figure 5

b

RO R1 R2 R3 RO R1 R2 R3 RO R1 R2 R3
WAMST 4. 13 10 15 7 12 14 14 5 7. 8. 18

6MST 8. 26 20 21 12 16 25 19 9 17 18 31
E8MST 13 31 30 31 15 20 30 22 11 20 23 41

Rata-rata JUmlah Bintil Akar

Figure 5 The number of root nodules based on the combination of cultivars

and types of PGPR.
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Figure 6 Regression Equation Graph

Regression Equation
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K2R1 y = 3.835x + 8.55 0.9994
K2R2 y=7.67x+7.77 0.9409
K2R3 y = 7x + 2.5567 0.9541
K3R0 y = 3x +2.5533 0.9836
K3R1 y=6x+2.78 0.9069
K3R2 y = 7x + 2.5567 0.9541
K3R3 y= 11.83x +6.23 0.9968

Figure 5 shows that the combination of cultivars and
types of PGPR on the number of root nodules at the age of 4
WAP was significantly different, with the highest number of
root nodules in the treatment of Vima 3 PGPR PGPR of Putri
malu root, which was 17.67 and the lowest in the treatment of
Vima 1 cultivar without PGPR K1R0 which was 4.33, while
in age 6 MST showed a significant difference in the treatment
of Vima 1 cultivar without PGPR compared to the treatment
of K1R1, K1R2, K1R3, K2R2, K2R3, K3R2, K3R3 and not
significantly different from other treatments, with the highest
root nodules in the treatment of the Vima 3 PGPR cultivar, the
roots of the shy daughter. (K3R3) was 30.67 and the lowest
was in the treatment of Vima 1 cultivar without PGPR (K1RO0)
which was 8.67. Likewise, the age of 8 MST showed a
significant difference in the treatment of Vima 1 cultivars
without PGPR (K1R0) compared to K1R1, K1R2, KI1R3,
K2R2,

Cultivars and PGPR interaction analysis on the
number of root nodules. The results of the analysis of
diversity showed that the treatment of cultivars, PGPR and
their interactions showed a very significant effect on the
number of root nodules at 4, 6 and 8 weeks after planting
while other ages had no significant effect. The average
number of root nodules at the age of 4 WAP is presented in
the table below.

Tablel Effect of PGPR Cultivars and rhizobacteria on Number of Root
Nodules in Mung Bean Plants Age 4 WAP

Treatment Ro R: R, Rs
K1 p4.33a ¢13.33b »10.33b p14.67b
Ko »7.00a ¢12.33a 414.33a ,13.67a
Ks »5.33a »7.67b +8.67b ,17.67c

Treatment Regression Equation R2
K1R0 y=4.335x - 0.0033 1
K1R1 y = 9x + 5.4433 0.9561
K1R2 y =9.67x + 0.55 0.9996
K1R3 y = 8.165x + 5.8933 0.9834
K2R0 y =4x +3.2233 0.9907

Note: numbers followed by the same letter in the same column (a, b, c) and
row (p, q) are not different at 5% DMRT test level

Each cultivar of mungbean given PGPR will be
different to the number of root nodules produced at the age of
4 WAP (Table 1). Vima 1 cultivars that were not inoculated
with PGPR produced fewer root nodules than those treated
with PGPR and were significantly different. Vima 2 cultivars
did not respond differently when given PGPR and did not
differ from those not inoculated with PGPR. Vima 3 cultivars
gave a different response when given PGPR to the number of
roots formed. The treatment that was not inoculated with
PGPR was different from the treatment given by PGPR, and
the administration of PGPR from the roots of the shy daughter
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resulted in the highest number of root nodules compared to

the other treatments. The cultivar response will be the same if € 1.2
PGPR is not given. e 1
2 a8
Table2 Effect of PGPR Cultivars and rhizobacteria on the Number of Root @ @,
Nodules in Mung Beans at 6 WAP g 86
O R4
Treatment Ro Ry R, Rs % faf,z
Ky ,8.67a 25.67b ,19.67b »21.00b E 0
Ko ,11.67a ,16.33a 125332 ,19.00a & 4 MsST 6 MST 8 MST
m K1 0.5633 0.762 1.0577
Ky ,9.00a »17,00b ,18.33b ,30.67b
. mK2 0.6292 0.7708 0.9345
Note: numbers followed by the same letter in the same column (a, b, c) and
row (p, q) are not different at 5% DMRT test level K3 0.5154 0.7274 1.0761

The vima 1 cultivar produced the highest number of
root nodules when given PGPR bamboo roots and was
different from other treatments at the age of 6 WAP (Table 2).
The use of green bean root PGPR resulted in the highest
number of root nodules compared to other treatments. The
administration of PGPR from the roots of the shy daughter on
the Vima 3 cultivar resulted in the best response compared to
other treatments. Different responses will be shown by each
cultivar if it is not given PGPR at the age of 6 MST. Vima 3
cultivar produced the best number of root nodules compared
to other cultivars.

Table3 Effect of PGPR Cultivars and Rhizobacteria on Number of Root
Nodules in Mung Bean Plants Age 8 WAP

Treatment Ro R:1 R, Rs
Ky ,13.00a 31.33b ,29.67h ,31.00b
K ,15.00a ,20.00a +29.67b »22.00a
Ky ,11.33a ,19.67a ,22.67a ,A1.33b

Figure 7 Average Diameter of Large Nodules on Cultivars Vima 1 (K),
Cultivars Vima 2 (Ky) and Cultivars Vima 3 (K3).Root

1.2

o
o]

Rata-rata diameter bintil akar
besar (mm)
o
(o]

Note: numbers followed by the same letter in the same column (a, b, c) and
row (p, q) are not different at 5% DMRT test level

The use of the Vima 1 cultivar that was given PGPR from the
roots of the shy daughter resulted in the highest number of
root nodules compared to other treatments and was different
from that without PGPR and did not differ from other sources
of PGPR at the age of 8 WAP (Table 3). The highest number
of root nodules was produced when green bean root PGPR
was given to Vima 2 cultivar and it was different from other
treatments. The application of PGPR to the roots of the shy
daughter of the Vima 3 cultivar resulted in the highest number
of root nodules compared to other treatments. The same
cultivar response would be seen if green bean root PGPR was
given, Putri roots were embarrassed and not given PGPR at
the age of 8 WAP. However, the application of PGPR to the
roots of the shy daughter of Vima 3 resulted in the highest
number of root nodules compared to other treatments.

Root Nodule Diameter (mm)

The results of data analysis of large root nodules at the
age of 4 WAP, 6 WAP, 8 WAP were seen from the cultivars
as follows.

0.4
0.2
0
4 MST 6 MST 8 MST
Perlakuan
—K1 K2 K3
Linear (K1) Linear (K2) Linear (K3)

Picture 8 Regression Equation Graph

Regression Equation

Treatment Regression Equation R2
K1 y =0.249x + 0.2947 0.9873
K2 y = 0.15x + 0.4767 0.9985
K3 y =0.278x + 0.2193 0.9804

Figure 7 shows the results that were not significantly
different at the age of 4 WAP, with the highest value in the
treatment of the Vima 2 cultivar, which was 0.63 mm and the
lowest at the treatment of the Vima 3 cultivar, which was 0.52
mm. 0.77 mm and the lowest in Vima 3 cultivar was 0.73 mm,
at the age of 8 WAT also showed no significant difference
with the highest value in the Vima 3 cultivar treatment which
was 1.076 mm and the lowest in the Vima 2 cultivar treatment
0.93 mm.

Furthermore, based on the effect of the type of PGPR on the
diameter of large root nodules as follows.
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Figure 9 Diameter of large root nodules from green peas treated with: without
PGPR (Ro), bamboo root PGPR (R;), mung bean root PGPR (R;) and shy

daughter PGPR (R3).
14
3 1.2
[
g !
o~
5 E o8
=
S 306
T8
s
S 04
o
g o2
0
4 MST 6 MST 8 MST
Perlakuan
—RO R1
R2 R3
Linear (R0) Linear (R1)
Linear (R2) Linear (R3)
Figure 9 Regression Equation Graph
Regression Equation
Treatment Regression Equation R2
RO y =0.18x + 0.3367 0.9838
R1 y =0.231x + 0.332 0.9973
R2 y =0.231x + 0.332 0.9973
R3 y = 0.285x + 0.2933 0.983

Figure 9 shows the results that were not significantly
different from the PGPR type treatment on the diameter of
large root nodules at the age of 4 WAP, with the highest value
in the PGPR treatment for the roots of the shy daughter of
0.60 mm and the lowest in the treatment without PGPR,
which was 0.53 mm, as well as at the age of 6 WAP the
difference was not significant. with the highest value in the
PGPR treatment of the roots of the shy princess, namely 0.82

mm and the lowest in the treatment without PGPR, namely
0.67 mm, at the age of 8 MST also showed an insignificant
difference with the highest value in the PGPR treatment of the
roots of the malu daughter which was 1.17 mm and the lowest
in the treatment without PGPR, namely 0.89mm.

The results showing the combination of cultivars and
types of PGPR p on the diameter of large root nodules are
presented in Figure 11
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Picture 10 Diameter of large root nodules based on the combination of

cultivars and types of PGPR
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Picture 11 Regression Equation Graph

Regression Equation
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Treatment Regression Equation R2
K1R0 y = 0.225x + 0.3033 0.9729
K1R1 y = 0.3x + 0.2267 0.9411
K1R2 y = 0.235x + 0.36 0.9879
K1R3 y =0.23x + 0.3067 0.99
K2R0 y = 0.105x + 0.4733 0.9992
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Regression Equation

Treatment Regression Equation R2
K1 y = 0.142x + 0.0587 0.973
K2 y =0.162x + 0.0447 0.9534
K3 y = 0.142x + 0.0587 0.973

K2R1 y =0.21x + 0.3233 0.997
K2R2 y = 0.24x + 0.4033 0.9643
K2R3 y=0.145x + 0.51 0.9689
K3R0 y =0.215x + 0.22 0.9856
K3R1 y =0.21x + 0.3233 0.997
K3R2 y =0.22x + 0.2333 0.9973
K3R3 y = 0.48x + 0.0667 0.9504

Figure 12 shows the results that are not significantly different
from the combination of cultivars with the type of PGPR on
the diameter of large root nodules at the age of 4 WAP, with
the highest value in the treatment of cultivar Vima 2 PGPR
mung bean root (K2R2) which is 0.67 mm and the lowest is in
the treatment of cultivar Vima 3 without PGPR ( K3R0) was
0.45 mm, as well as at the age of 6 WAP, the difference was
not significant with the highest value in the treatment of
cultivar Vima 3 PGPR root of Putri malu (K3R1) which was
0.90 mm and the lowest was in cultivar Vima 3 without PGPR
(K3R0) which was 0.62 mm, at age 8 MST also showed an
insignificant difference with the highest value in the treatment
of cultivar Vima 3 PGPR root of Putri malu (K3R3) which
was 1.57 mm and the lowest value in the treatment of cultivar
Vima 2 without PGPR (K2R0) which was 0.79 mm.

Furthermore, the results of data analysis on the diameter of
small root nodules based on cultivars are presented as follows:

T 06
£ 05
CE 04
é E 03
T 02
(&)
gg O
£ 4 MST 6 MST 8 MST
£ mK1 01727 0.3495 0.4745
T mk2 01866 0.4074 0.5074
EK3  0.1877 0.371 0.471

Figure 12 Average Diameter of Small Nodules in Cultivar Vima 1 (Ky),
Cultivars Vima 2 (K) and Cultivars Vima 3 (Ks)
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Figure 13 Regression Equation Graph

Figure 13 shows the results that were not
significantly different from the cultivar treatment on the
diameter of small root nodules at the age of 4 WAP, with the
highest value in the treatment of the Vima 3 cultivar which
was 0.187 mm and the lowest in the treatment of the Vima 1
cultivar, which was 0.17 mm. the highest in the Vima 2
cultivar treatment was 0.41 mm and the lowest was in the
Vima 1 cultivar 0.35 mm, at the age of 8 MST also showed an
insignificant difference with the highest value in the Vima 2
cultivar treatment, 0.51 mm and the lowest in the Vima 3
cultivar treatment, 0.471 mm.

Furthermore, the results of data analysis on the
diameter of small root nodules based on the type of PGPR are
as follows.
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Figure 14 Diameter of small root nodules from green peas treated with:
without PGPR (R,), bamboo root PGPR (R;), mung bean root PGPR (R;) and
shy daughter PGPR (Rs).
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Regression Equation

Treatment Regression Equation R2
RO y =0.135x - 0.0233 0.9995
R1 y =0.165x + 0.0467 0.9508
R2 y =0.152x + 0.0713 0.9625
R3 y =0.1575x + 0.0767 0.9575

Figure 15 shows that the results were not
significantly different from the PGPR type treatment on the
diameter of small root nodules at the age of 4 WAP, with the
highest value in the PGPR treatment of the shy daughter of the
root of 0.215 mm and the lowest in the treatment without
PGPR which was 0.11 mm, as well as at the age of 6 WAP the
difference was not significant. with the highest value in the
PGPR treatment of the roots of the malu Putri, namely 0.43
mm and the lowest in the no PGPR, which is 0.25 mm, at the
age of 8 MST also showed an insignificant difference with the
highest value in the PGPR treatment of the roots of the malu
daughter, which was 0.53 mm and the lowest in the treatment
without PGPR, which was 0.38. mm.

The results showing the combination of cultivars and
types of PGPR on the diameter of large root nodules are
presented in Figure 7
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Figure 16 Small Nodule Diameter based on the combination of Cultivars and
PGPR types.
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Figure 17 Regression Equation Graph
Regression Equation
Treatment Regression Equation R2
K1R0 y = 0.1555x - 0.0913 0.9734
K1R1 y = 0.165x + 0.0967 0.9508
K1R2 y = 0.135x + 0.09 0.9643
K1R3 y = 0.15x + 0.0267 0.9643
K2R0 y =0.135x + 0.0167 0.9781
K2R1 y = 0.165x + 0.0267 0.9508
K2R2 y =0.14x + 0.1433 0.9735
K2R3 y =0.185x + 0.0133 0.9343
K3R0 y =0.11x + 0.0133 0.9973
K3R1 y =0.17x - 0.0067 0.9465
K3R2 y =0.17x - 0.0067 0.9465
K3R3 y =0.15x + 0.1667 0.9941

Figure 7 shows the results that are not significantly
different from the combination of cultivars with the type of
PGPR on the diameter of large root nodules at the age of 4
WAP, with the highest value in the treatment of Cultivars
Vima 3 PGPR root of Putri malu (K3R3) which is 0.31 mm
and the lowest is in the treatment of cultivar Vima 1 without
PGPR ( K1R0) was 0.079 mm, as well as at the age of 6
WAP, the difference was not significant with the highest
value in the treatment of Cultivars Vima 3 PGPR root of Putri
malu (K3R3) which was 0.48 mm and the lowest was in the
cultivar Vima 1 without PGPR (K1RO0) which was 0.19 mm,
at the age of 8 MST also showed an insignificant difference
with the highest value in the treatment of cultivar vima 3
PGPR root of Putri malu (K3R3) which was 0.61 mm and the
lowest value in the treatment of cultivar Vima 3 without
PGPR (K3R0) which was 0.34 mm.
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