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Abstract— Plant Growth Promoting Rhizobacteria (PGPR) is a group of bacteria rhizosphere used to a biological fertilizer on agricultural
activities. The purpose of this research got the kind of PGPR which was effective against the growth of three cultivars at sandy coastal
land. The research was conducted from August - November 2015 in coastal sandy land Samas-Bantul. This research used a randomized
block design (RCBD) with two factor such us cultivar of shallot and suspension PGPR. The first factors were the Crok cultivar, Tiron, and
Tuk-tuk and the second factors were Control (without PGPR), PGPR isolates BP25.B4cillus methylotrophic), BP25.6 Bacillus
amyloliquofaciens), BP25.7 Bacillus subtilis), BrSM 4 (Burkholderia cepacian), and BrSG 5 Burkholderia seminalis). Data were analyzed

by using ANOVA a 5%. If there were a significant difference between treatments, so it was analyzed by DMRiI5%. Results showed
significant through interactions every variable generated, such as isolates BP25.2 that can enhance seed vigor index Tiron cultivars,
isolates BrSG 5 and BP25.7 capable of inducing number of leaves in the vegetative phase and is capable of stimulating content proline in
the face of stress shallot plant at sandy coastal, isolates BrSM 4 is able to increase the number of total chlorophyll Tuk-tuk cultivars and
isolates BrSG 5 is able to increase the dry weight of bulbs production Tuk-tuk cultivars.
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ton. Thus, the national shallot production surplus is 318.325
I. INTRODUCTION ton, [2]. Therefore, in order to maintain the results achieved,

Shallots are vegetable crops, which have long beenthedushe of ”;afg'“"?" Iandsb, as the co?stal sandylnseed to ||:n(13ppr(|:)gve
intensively cultivated by farmers. The main producing 2nd then altemative substitution of manure [13], as '

provinces are marked with shallot harvest area exceeding a:eloln.g with the use of biolqgical fertilizers, combining with
thousand hectares per year are North Sumatra, West Sumatr ,rt|I|zer use organic mate_rlals_known Very well b_e _used to
West Java, Central Java, Yogyakarta, East Java, West Nusg'Prove the physical and b.'OIOQ'Cal propertles of sall, 'mprove
Tenggara, Central Sulawesi and South Sulawesi. These eig e effe_ctweness of soil microorganisms and more friendly to
provinces accounted for 96.8% of the total shallot productiont e environment [17]. _ . . .

in Indonesia in 2013. Meanwhile, the five provinces in Java Plant Growth Promoting Rhizobacteria (PGPR) is one of a

Island which consist of West Java, Central Java, Yogyakarta,groUp bacteria rhizosphere biological fertilizer used in

East Java, and Banten are contributed 78.1 % of the totaﬁgricqlture. P_GPR is one o_f_the microbes l.JSin.g alternatiye
shallot yield nationwide. Average consumption of shallots per CNémical fertilizer [8]. In addition, PGPR application usage is

capita for 2011-2012 ranged from 2.36 kglyear and 2 74expected to increase the growth and productivity of shallot
kglyear [2] ' " “crop cultivated in the sandy coastal land, so constraints the

Shallots are spread in almost all parts of Indonesia. In 2015,""‘nOI in farming can be minimized [11]. PGPR is known for its

exports of shallot soared 219%. Correspondingly, shallotabi"ty to provide and mobilize or facilitate the absorption of

imports fell 82% in the same period. Based on data from thevariou§ hutrients in the. soll as well as synthesizing and
Ministry of Agriculture [2], national shallot yield in 2015 changing the concentration of various phytohormone hyper

reaches 1.265 million tons, while the demand is only 947'385gr0wth. Inaddition, its functions related to the ability to
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suppress the activity of pathogens by producing various The data observed consist of index vigor, plant height (cm)
compounds or metabolites such as antibiotics and siderophorgnd the number of leaves on the observation 1, 3 and 5 weeks

[6], [7], and [3]. Plant growth which involves rhizobacteria after planting, leaf area index (LAl), net assimilation rate
through several activities directed applicative have been show%\/

an increase in plant growth and development through the us NAR), relative grgwth rate (RGR), aqalyzes of proline at 5
of biological agents or microorganisms [15]. eelfs After Planting and bulb dry weights at 9 Weeks After
In reference [5], indicating that these isolates the pPGPRPlanting.

bacterial group having the ability as bioprotectant, which are The data result of observations analyzed using ANOVA (F-

useful for controlling diseases of Moler. These isolates aretest) at 5% level. If the test results indicated a real influence or

BP25.2 Bacillus methylotrophic), BP25.6 Bacillus very real, the test continued with Duncan's Multiple Range

amyloliquofaciens), BP25.7 Bacillus subtilis), BrSM 4 Test (DMRT) at test level 5%.

(Burkholderia cepacian), and BrSG 5 Rurkholderia

seminalis). This research aimed to determine the effect of [ll. RESULTS ANDDISCUSSION

PGPR on growth and development of three cultivars at sand

coastal Ian%, hoping to obtairF\) information types and kinds ofXA" Index Vigor of Shallot Seeds

PGPR with cultivars suitable for use in the cultivation of sandy ~ That results shows the interaction between PGPR extra with

coastal land. cultivars being tested. Isolates BP25.2 with Tiron cultivars

shows the highest rates of 100.00% (Table 1). The interaction

Il. MATERIAL AND METHODS between PGPR with cultivars tested shows that PGPR role in

The research was conducted on sandy coastal land Samasthe biochemical processes that affect plant vigor index

indicated. Moreover, this demonstrates the ability of cultivars
Bantul, Yogyakarta, from August 2015 - November 2015. . ’ . -
Seeds of shallot cultivars Crok, Tiron, and Tuk-tuk. in response to PGPR extra allegedly is caused by the ability of

) ; . isolates rhizobacteria in producing growth hormones. The
ma%mehitge Qggg'g%;gﬁgspaﬁail;SSL?;?:?;SB&SIZ(QS? BP25.2 isolate of bacteria genBacillus is widely reported as
; PhIC), ‘ olquota ' y a producer phytohormone in large numbers, especially I1AA to
(Bacillus suktilis), BrSM 4 Burkholderia cepacian), and BrSG stimulate growth [16]
5 (Burkholderia seminalis). . ) . .
The research was set in a randomized block design (RCBD)sti IAA is a group of growth hormone auxin that is useful to

2 factors with 3 blocks as replicates. The first factor is mulate plant growth. In addition, according to [4], that

- ) Pseudomonas is producing the hormone in the form lofiole
cultivars, namely Crok (K1), Tiron (K2) and Tuk-tuk (K3). Acetic Acid (auxin) that stimulate the growth of plant shoots.

The second factor that PGPR suspension; control treatmen+ . .
) . ’ ; he auxin to stimulate growth and development of plant
(BO), treatment of PGPR Isolates Bégillus mathyioirophic organs by elongation and the addition of the plant cell. It can

;Imbliégéacitéﬁstr?gg; 3‘;&225? oflsg?;thR g)a;::(lezs of _also be associated With PGPR apility to provide N, P, and_ Mn
Bacillus subtilis (B3) ’the treatment of PGPR isolates of is known N works in the formation or growth of vegetative
Burkholderia cepaciar; (B4), and the treatment of PGPR parts of the plant and N as well as hyperproliferation of

’ microorganisms in the soil. Meanwhile, P is known to

'SO_:_?]tssr?g(?”::gdg'svzm't?]ae“srgsk% of PGPR suS ensionstimulate root formation of bulbs or young plants, as well as
9 9 P Mn which is an activator of enzymes in the plant body.

Prepared petri dish and a single colony for each PGPR
suspension. After 30 minutes the media were sterilized cooledB, Plant Height (cm) and Number of Leaves
and then poured into each Erlenmeyer. Afterward, shaken until PGPR gives treatment no significant effect on plant height

it re_ached 106-108 OD (Optical Density) _for 3X stages o shallot parameter at 1, 3 and 5 Weeks after Planting, but each
dilution, for 3 L of an agueous suspension was reqUIred'Iooks isolates shows a different effect on each cultivar tested.
Furthermore, afte.r the med!a were given gach |s.o|ate PGPRy; s suspected that the plant is active in the process of
and then poured into a petri dish evenly with a thickness of +,o4ah5jism and then into mature plants, where the high growth
1-2 ¢m. Furthermore, seeds were soaked in 120 m! of _PGPF&f plant cultivars Crok at 1 Weeks After Planting, BP25.7

was added water up to 3 L, for + 8 hours. Then dr.|ed N theppR isolates shows the highest plant height, while the 3
sha_d_e t_)efore planting. The next stage was planting. ThenWeek After Planting BP25.6 PGPR isolates shows the highest
fertilization was done at the time the plant was + 5 days afterplant height (Fig. 1). Furthermore, for observation 5 Week

planting. Fertilization used inorganic fertilizers such as ZA 200 ¢, Planting BP25.2 PGPR isolat'es shows the highest plant
kg. Advanced fertilization performed at the time the plant was height. Cultivars Tiron shows BP25.2 PGPR isolates the

15 days after planting using 90 kg of urea and TSP 170 kg/hahighest plant height at 1 Week after Planting, whereas on 3
Then, _also carried out in the accordance care te(_:hnical fieIdWeek After Planting BP25.6 PGPR isolates shows the highest
Cat_erplllar pest C.OWOI SU(.:h. as shallc&oﬁopter_a exigua or plant height. Compared to the 5 Week after Planting, without

S litura) with active insecticide sprayingnamektin benzoate 5 4qgition of PGPR treatment (control) shows the highest

22g/L, chiorfenapyr 360 g/L, anddiafentiuron 500 g/L.  iant height (Fig. 2). Then, for the cultivar Tuk-tuk at 1 Week
Spraying was done by spraying a duration of 2 times a week. afier planting seen PGPR isolates BrSG 5 shows the highest
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plant height, while the 3 and 5 Week After Planting BP25.7

PGPR isolates shows the highest plant height (Fig. 3).

TABLE |
SEED VIGOR INDEX ON OBSERVATIONS7 DAY AFTER PLANTING
. PGPR Treatment
Parameter Cultivars Average
Control BP25.2 BP25.6 BP25.7 BrsSM 4 BrSG 5
i Crok 55.56 bc 55.56 bc 77.78 ab 77.78 ab 33.33|c 77.79 ab 62.96

Seﬁ%g’;gor Tiron 66.67 abc 100.00 a 66.67 ab¢ 88.89 ab 77.78ab 55.56 bc75.92

Tuk-tuk 33.33¢c 88.89 ab 66.67 abg 88.89 gb 77.78 lab 55.55% bc 64.52

Average 51.85 81.48 70.37 85.19 62.96 62.96 ()

CV: 26.53

Description: The numbers in the columns and/or rows followed by the same letter are not significantly different according to Duncan Multiple Range=Test with

5%; (+): No interaction between factors being tested.
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20,00 mBP25.2
15.00 mBP25.6
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10,00 mBrsSM 4
mBrSG 5
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0,00
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Time Observations

Fig. 1 Plant height of shallots cultivar crok in observation 1, 3 and 5 weeks
after planting

Similarly, plant height, the number of parameters of each

30,00

25,00
20,00 m Control
mBP25.2
15,00 mBP25.6
BP25.7
10,00 mBrSM 4
mBrSG 5

5,00 I
0,00

1 WAP 3 WAP 5 WAP

Time Observations

Fig. 2 Plant height of shallots cultivar tiron in observation 1, 3 and 5 weeks

after planting

leaf isolates shows a different the effect on each cultivar teste
It is seen that the highest number of leaf cultivars Crok at 1
and 3 Week after Planting shown by BP25.7 PGPR isolates
while the highest a number of leaves at 5 Week After Planting
is shown by PGPR isolates BP25.2 (Fig. 4). Furthermore, for
the cultivar Tiron, the highest number of leaves at 1 Week
After Planting is shown by PGPR isolates BP25.2, and at 3 ang
5 Week After Planting the highest a number of leaves are
indicated by PGPR isolate BrSM 4 (Fig. 5). Then for cultivars,
Tuk-tuk highest number of leaves at 1 and 3 Week after
Planting is shown by PGPR isolates BrSG 5, while the fifth
highest number of leaves Week After Planting is shown by

30,00
25,00
20,00 m Control
15,00 mBP25.2
uBP25.6
10,00 BP25.7
mBrSM 4
5,00 II mBrsSG5
0,00

1 WAP 3 WAP

Time Observations

5 WAP

PGPR isolates BP25.7 (Fig. 6).

851

Fig. 3 Plant height of shallots cultivar tuk-tuk in observation 1, 3 and 5 weeks
after planting



30.00 The results show that plant height and number of leaves are
' more influenced by the bacterium Bacillus which is one of the

25,00 = Control PGPR group that has a role in improving plant growth and
20,00

EmBP25.2 development. High growth and development of plants occurs
BP25.6 due to cell division, cell elongation, cell formation and the
15,00 BP25.7 formation of new tissue requires carbohydrates which the
10,00 I :gggé synthesis of carbohydrates is heavily influenced by the ability
i ' of plants to perform photosynthesis, so that the rate of growth
5,00

and cells elongation and the formation of the tiller running fast,
then the growth of the stem, leaf and the roots will run fast. It
1 WAP 3 WAP 5 WAP happens allegedly affected by the presence IAA hormones in
_ _ plant body and in the strains used, which affects plant growth
Time Observations and development phase [10].

Fig. 4 Number of leaf cultivar crok in observation 1, 3 and 5 weeks after C. Leaf Area Index, Net Assimilation Rate, Relative Growth

0,00

planting Rate, Proline Content
PGPR observation ability test against leaf area index, net
40,00 assimilation rate, relative growth rate, and the proline content
35,00 of shallot plants in 5 Week after Planting, observation (Table
30,00 = Control 2).
2500 mBP25.2
’ BP25.6 TABLE Il
20,00
BP25.7 LEAF AREA INDEX, NET ASSIMILATION RATE, RATE OF GROWTH RELATIVE,
15,00 mBrSM 4 PROLINE OF SHALLOT CULTIVARS CROK, TIRON AND TUK_TUK IN
10,00 mBrSG 5 OBSERVATIONS5 WEEK AFTERPLANTING
5,00 Parameters
0,00 Treatments -
LWAP  3WAP 5 WAP LAl | NAR | RGR | Proline
: . Cultivars
Time Observations
Crok 0.34b 0.15a 0.74b 32.65a
Fig. 5 Number of leaf cultivar tiron in observation 1, 3 and 5 weeks after
planting Tiron 0.47 a 0.15a 0.93a 2247 3
Tuk-tuk 0.29b 0.17 a 0.87 ab 2210 a
16,00 PGPR
14,00 Control 0.32a 0.20 a 0.90a 23.96 he
12,00 m Control : : : ’
10,00 mBP25.2 BP25.2 0.38a| 0.15al 0.83 4 33.74 ab
BP25.6
2188 BP25.7 BP25.6 035a| 012b 0.78 a 11.85¢
) EBrSM 4
4,00 2BISG 5 BP25.7 0.41a 0.15 ah 0.91a 47.67 [a
2,00 BrSM 4 0.42 a 0.16 ab 0.82a 2073 bc
0,00 BrsG 5 0.33a| 0.17 al 0.82a 16.48{c
1 WAP 3 WAP 5 WAP
. . CcVv 8.04 4.60 25.80 27.12
Time Observations
Q] Q] ¢) )

Fig. 6 Number of leaf cultivar tuk-tuk in observation 1, 3 and 5 weeks after pescription: The numbers in the column followed by the same letter are not
planting significantly different according to Duncan Multiple Range Test with5%;

. (-): There is no interaction between factors being tested; Data transformed with
The number of leaves response of each cultivar was

observed showing Tiron cultivars, showed the best responséog VG 05)
with the highest number of leaves followed by Crok then Tuk-  This result shows significantly different influence on the
tuk. This is presumably related to the ability of Tiron which is parameters indicated by leaf area index of cultivars and
able to adapt in sandy areas as well as land, besides cultivaiglative growth rate. Tiron cultivars response give a good
Tiron has the ability to produce many tillers so that the numberinfluence on the provision of PGPR shown on the parameters
of leaves produced is far more than the cultivars Crok andof |eaf area index and relative growth rate. This is related to
Tuk-tuk [1]. the ability of plants to absorb solar radiation in the form
assimilates to the process of photosynthesis, which assimilates
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that is absorbed by the leaves used in the formation of bulbsp. Chlorophyll Plant
and Tiron cultivars is a cultivar known to have a number of  The content of total chlorophyll in the plant body associated
leaves most, so the alleged effect in absorbing solar light andyith the amount is absorbed by plants assimilate in generating
also has an effect on relative growth rate compared to otheproduction. The results of the research show the interaction
cultivars. Meanwhile, Tuk-tuk cultivars able to express well in petween PGPR treatment with shallot cultivars with the
the sandy coastal land as Tiron and Crok, even Tuk-tuk ishighest rates generated by cultivar Tuk-tuk combination with
same as Tiron, because it has been known that the ability Tironsolated PGPR BrSM 4 (0.31 nm). It is suspected Tuk-tuk is a
known as a bulb that can grow on sandy coastal land.type of plant that more stores when the light absorption of
Meanwhile, PGPR treatment of the results of the analysisnutrients, C@, water and other nutrients and use them in the
showed no real influence or can be said to be the ability ofgenerative phase, compared with the vegetative phase. It is
PGPR will look at variables that indicate the presence of aseen from the amount of leaf area index values are low, of the
physiological response to the plant. Thus, has not shown &ize of the plant height and a number of leaves formed too low.
significant influence. Thus, it is thought to affect the rate of plants photosynthesis so
PGPR treatment shows a real influence on the parameterghe effect on total chlorophyll content of plants (Table 3)
net assimilation rate and proline content of plants. However, Chlorophyll content indicates the level of formation of
net assimilation rate is indicated by the control (no treatment)assimilates in increasing plant yields. In addition, related to the
with the highest mean value. It is stated that, the plant withoutpresence of bacteria interaction with plants, allegedly closely
giving isolates PGPR on 5 Week After Planting observationsassociated with one of the functions PGPR as phytohormones
capable of absorbing light radiation and high assimilation of in plants that besides being able to provide hormone growth
CO, when the growth phase, otherwise PGPR asfor plants, bacteria PGPR also able to increase nutrient content,
phytohormone assumed to be able to increase the vegetativespecially around each area rhizosphere, particularly in
growth of the plants, so that both show the same response igynthesizing N. In reference [9], which explains that the role of
enhancing the growth of vegetative plants. In addition, thenitrogen for plants is to stimulate overall growth, specially
provision of PGPR seen showed a significant the effect on thepranches, stems, and leaves. Nitrogen serves as a shaper of
cultivars under stress. Seen that, PGPR isolates BP25.¢hlorophyll, protein, and fat. Nitrogen also as a constituent of
significant influence amounted to 47.67 mol/g, which allegedly enzymes found in the cell, thus affecting the formation of
isolates respond more quickly from environmental stress. Thiscarbohydrates which is instrumental in the growth of plants.
demonstrates the ability of the plant tolerance in the face of The results of this study suggested that the amount of

environmental stress thus increasing plant proline content. chlorophyll that is formed is determined by the presence of

Proline IS a free amino acid is formed and acqumulates OMhacteria in interacting with each cultivar known that whether
the leaves in an amount more when plants experience drough

stress. Proline also plays an important role in the avoidance off nota plgnt growth depends on F’hYS'O'_Og'Ca' processes that
dehydration by increasing cell solute content and also maintairfake place in the body of the plant, which is expressed from the
water levels remain high. At the same time, the accumulationinteraction data from the analysis of plant tissue, such as the
of proline a role against dehydration tolerance by protectingamount of chlorophyll.

proteins and membrane structures [14].

TOTAL CHLOROPHYLL SHALLOT CULTIVARS CROK, T-II-F){A(\)BI\ILENETUK-TUK IN OBSERVATION5 WEEK AFTERPLANTING
Parameters Cultivar PGPR Treatment Average
Control BP25.2 BP25.6 BP25.7 BrsSM 4 BrSG 5
Crok 0.17 abc 0.14 bc 0.10c 0.16 ahc 0.10|c 0.16 pc 0.138

Ch'gg‘;glhy" Tiron 0.13¢c 02labc| 01lc 0.12¢ 011F 010 0.1

Tuk-tuk 0.12c¢ 0.15 bc 0.27 ah 0.18 abc 0.31fa 0.09(c 0.19

Average 0.14 0.17 0.16 0.152 0.173 0.11 +)

CV: 21.52

Description: The numbersin the columns and rows followed by the same letter are not significantly different according to Duncan Multiple Range Test with o = 5%

(+): No interaction between factors being tested.

E Weight Bulb Product BrSG 5. Tiron cultivars show the highest rates when combined
) egnt Bulb Froduc |0n_ ) ) ] with the treatment of PGPR isolates BrSG 5 (1.86 ton/ha) are
Results show that the interaction of cultivars with PGPR gjgnificantly different with Crok combined with PGPR BP25.7

treatment on parameters yield of bulb dried (Table 4). Fromgng tuk-tuk combined with PGPR isolates BrSG 5.
the whole of this combination, the best result is shown by |ncreased dry weight can occur when photosynthesis is
cultivars Tiron combined with the treatment of PGPR isolates greater than respiration. This is evidenced by the number of
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total chlorophyll content in plants which is a basic ingredient bacteria in plant his role as the alleged phytohormone
in the process of photosynthesis, where Tuk-tuk cultivarsparticularly IAA can be expected to increase the permeability
showed high total chlorophyll content, though interactions areof cell walls which will increase the absorption of nutrients

indicated by different types of bacteria. However, both bacteriaforming chlorophyll indispensable to enhance photosynthesis

derived from bacterium genwBurkholderia. The activity of

and the effect on plant production.

DRY WEIGHT OFBULBS PRODUCTION(TONSHA) CULTIVARS gss;ﬁ'::om AND TUK-TUK IN OBSERVATIONS9 WEEK AFTERPLANTING
Cultivar PGPR Treatment Average
Control BP25.2 BP25.6 BP25.7 BrSM 4 BrSG 5
Crok 0.88 bcd 0.75 bed 1.00 bed 0.11f 0.67 de 0.51 gef 0.65
Tiron 1.56 ab 1.1 abcd 0.99 abcd 1.55ab 1.54 apc 1.86a 1.44
Tuk-tuk 0.62 cde 0.78 bcd 0.38 def 0.18 ef 0.62 de 0.11f 0.4b6
Average 1.02 0.89 0.79 0.61 0.94 0.83 +)
CV: 15.91

Description: The numbers in the columns and/or rows followed by the same letter are not significantly different according to Duncan Multiple Range=Test with

5%; (+): No interaction between factors being tested; Data transformed Wi\gﬁiog 0.5)

Auxin works primarily to soften the cell walls resulting in
increased water uptake by cells that cause the cell to swell. 1
Additionally, allegedly as a result of the nutrient content of
manure given and with the help of bacteria in the plant tissues, [2]
can be absorbed by the plant's metabolic processes such as the
formation of carbohydrates which are mostly translocation to
bulbs. [3]

In this phase of potassium plays a role in the formation and
enlargement of the bulbs. Thus, a good interaction suspected?]
because of the interaction of manure given as basal fertilizer
with the treatment of PGPR that spurs the growth hormone [5)
that causes ovule grow even more, as expressed by [12] that
PGPR important role in improving plant growth, yield and
fertility of the land. In addition, related to the presence of (61
hormone auxin in the plant body is able to increase the
osmotic pressure so that the plant will increase the absorption
of water by the cultivar [4].

[7]
IV. CONCLUSION

The results showed that the isolates used include PGPR
bacteria that can be used in the cultivation of shallot in the
sandy coastal land with the combination treatment were
obtained: Isolate BP25.2 is able to increase seed vigor index of
Tiron cultivars; Isolate BP25.7 is capable of inducing the
number of leaves on the plant vegetative phase. Additionally,
isolates BP25.7 stimulates proline content in the face of stress(®!
shallot plant at sandy coastal land; Isolate BrSM 4 is able to
increase the number of total chlorophyll Tuk-tuk cultivars;
Isolate BrSG 5 is able to stimulate the formation of leaves and [10]
increase the dry weight of bulbs production of Tuk-tuk
cultivars.

8]

(11]
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