Bukti Korespondensi artikel
“Growth and yield of Mung bean (Vigna radiata L.) as affected by Rhizobium sp. bacteria
inoculant and frequence of watering”
IOP Conf. Series: Earth and Environmental Science 518 (2020) 012003 10P Publishing
doi:10.1088/1755-1315/518/1/012003

A.n. Dr. Ir. Eny Fuskhah, M.Si

No |[Tanggal Aktivitas Korespondensi

1 [12 Desember 2019 [Pemberitahuan penerimaan artikel dan koreksi
Z [I5 Januart 2020 Pengiriman revisl artikel
3 | Oktober 2020 Published

o ) . i - o X
© (5 WhatsApp X B (5135 unread) - eny fuskhah@y X 4
< C @& mailyahoo.com/d/search/name=Seminar%2520Agribusiness20198&emailAddresses=seminar agribusiness2019%2540gmail.com&listFilter=FROM&contact... =@ ¥ O e i
@ kulon2 @ Pelatihan aktivitas DR. IR, ENY FUSKH.

A HOME MAIL NEWS FINANCE SPORT LIFESTYLE ENTERTAINMENT WEATHER MORE...

@ Seminar Agribusiness2019 Add ds Advanced v

| < Back 4 W » 8 Achive BN Move T Delete € Spam oo - X

paper Notification oo
Inbox 51K
Uneenel A seminar Agribusiness2019 <seminaragribusiness2019@gm = T Pe
To: eny_fuskhah@yahoo.com
Starred
Drafts 160 Dear Author(s),
Sent Congratulations!
i Based on the reviewer's recommendation, we are pleased to inform you that your article is eligible to be submitted into [OP =
Conference Series Proceedings. £
Spam
Please submit your revised article by December 15th 2019 and please refer to given template.
Deleted Items
A Less
Yours sincerely,
Views Hide S"U. G")“u{ . . f y
Chairman of the 5 th International Seminar on Agribusiness 2019 Committee
P Photos
B Documents Agribusiness Program
- . Department of Agriculture
F 5 Subscriptions Facuity of Animal and Aaricultural Science

M © Type here to search

p —ty - r— % 2:04
\__,i B = Q_ﬁ e ¥ m e % @ G i @ 32c "430,107,2023 L




3

O (5 WhatsApp
€« c
© kulon2

A HOME

@ Pelatihan aktivitas

yahoo/mail

Inbox 5.1K
Unread

Starred

Drafts 160
Sent

Archive

Spam

Deleted Items

A Less

Views Hide

PN Photos
B Documents

i= Subscriptions

® 0 Type here to search

© (5) WhatsApp
<« c
© kulon2

A HOME

@ Pelatihan aktivitas

yahoo/mail

Inbox 51K
Unread

Starred

Drafts 160
Sent

Archive

Spam

Deleted Items

~ Less

Views Hide
P Photos
B Documents

= Subscriptions

| o Type here to search

@Ss nar Agribusiness2019

@ Seminar Agribusiness2019

X B (5135unread) - eny fuskhah@, X 4

@& mail.yahoo.com/d/search/name=Seminar%2520Agribusiness2019&emailAddresses=seminar.agribusiness2019%2540gmail.com&listFilter=FROM&contact

DR. IR. ENY FUSKH.

FINANCE SPORT LIFESTYLE ENTERTAINMENT

Advanced v Q

B8 Archive ¥ Move T Delete ) Spam  see - X

Please submit your revised article by December 15th 2019 and please refer to given template.

Yours sincerely,
Siwi Gayatri
Chairman of the 5 th International Seminar on Agribusiness 2019 Committee

Agribusiness Program

Department of Agriculture

Faculty of Animal and Agricultural Science
Diponegoro University

3, Download all attachments as a zip file

&) 8

0.3.16, cek ... .docx TEMPLATE ....docx

@ 3¢

*\/ i Sl

AR ¥T e wCGEd

X B (5135unread) - eny_fuskhah@y, X 4

DR. IR. ENY FUSKH...

FINANCE LIFESTYLE ENTERTAINMENT

Add ki Advanced v Q

B Archive  BY Move T Delete @ Spam  =e» v X

online publication

seminar.agribusiness2019@gmail.com> = The
ty@yahoo.com, eny_fuskhah@yahoo.com, rudyharta@gmail.com

and 13 more.,

1 Oct 2020 at 9:53 pm Y¥

seminar Agribusiness2019
ki Kusdarjito, e
aff.uns.ac

, ratr

Dear All,

We are pleased to inform you that the proceeding volume of “the 5th International Seminar on Agribusiness 2019, Agricultural Innovation
for Sustainable Farming System" is now published and are available online in : htips://iopscience.iop.org/issue/1755-1315/518/1

Yours sincerely,
Committee

Agribusiness Program

Department of Agriculture

Faculty of Animal and Agricultural Science
Diponegoro University

v — [m] X

e %x 0@ :

Jual Bibit
Jeruk sudah
Berbuah

Bibit jeruk santan
madu bergaransi
jika diterima tidak

berbua

mat

wati

atau

12:06
© 30/07/2023

v = o X

@ mailyahoo.com/d/search/name=Seminar%2520Agribusiness2019&emailAddresses=seminar.agribusiness2019%2540gmail.com&listFilter=FROM&contact.. & % [ ° H

'SPONSORED BY GAS TECH
EVENT

Book Your
Delegate Pass

Singapore | 5-8
September 2023

g 1208 |
@3c ~a 30/07/2023 %_) }



]Growth and yield of green bean (Vigna radiata L.) as affected
by Rhizobium sp. bacteria inoculant and frequence of
watering

Chintya Ramadhani, Eny Fuskhah and Endang Dwi Purbajanti

Department of Agricultural Science, Faculty of Animal and Agricultural Sciences,
Diponegoro University, Semarang, Central Java, [lndonesial.

E-mail: eny fuskhah@yahoo.com

L\bstractL The aim of the study was to know the influence of the Rhizobium bacteria inoculant
doses as biotic fertilizer and the frequence of watering on the growth and yield of the green
bean (Vigna radiata L.). The study conducted in Green House of Faculty Animal and
Agricultural Sciences, Diponegoro University. The experimental design of this research was
Completely Randomized Design (CRD) factorial with two factors namely dose of Rhizobium
bacteria inoculant (R) which consist of RO = control, R1 = possitive control (1,8 mg/ plant of
commercial inoculant), R2 = 5 mg/ plant inoculant of Rhizobium, R3 = 10 mg/ plant inoculant
of Rhizobium and R4 = 15 mg/ plant inoculant of Rhizobium while frequence of watering (F)
which consist of five standards that F1 = a time in a day, F2 = a time in two days and F3 =a
time in three days. With 3 replications. The parameters observed were height of plant, number
of leaves, days of blooming, and days of pod. The ]rcsult showed that the dose of the Rhizobium
inoculant was significantly affected by the days of blooming. [The frequency of watering
signifactly affected on height of plant, number of leaves, days of the bloom, days of the podded
and weight of pods. [There were significant interaction bffect on the days of the bloom and days
of the podded. Key words: green bean, Rhizobium, watering frequence, growth, yield.

1. Introduction

Green bean is a plant which is from the legume class. Green bean is an important commodity of
legume plants after soybeans and peanuts. Compared with other types of legumes, green beans have
the advantage of agronomic and economic aspects, namely, fewer pests and diseases, can be harvested
at the age of 55-60 DAP and a higher selling price than soybeans (Barus et al., h014 ) LGreen bean are
the most widely used by humans. Improving the processed industry made from green beans makes the
demand for green beans in Indonesia continue to increase. The high demand has not been
accompanied by the availability of green beans supply by farmers. In 2015 until 2017, the production
and harvest area of green beans were decreased, respectively 3.57% and 7.36%. Increasing green bean
production can be optimized by using less productive lands, one of which is dry land. Water-deficient
soil conditions can cause disruption to plant physiology and microorganisms in the soil. One
technology that is expected in dealing with drought conditions is the use of Rhizobium sp. bacteria as
biological fertilizer.
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Global climate change which has an impact on drought also becomes one of the obstacles in the
cultivation of green beans. Drought is a condition where water needs are not met, so that it will affect
plant metabolism, including microorganisms associated with these plants. In general, inoculation of
[Rhizobium sp. into the ground, intended to be able to associate with plants, thereby increasing the
ability to bind N in the air. Therefore, it is necessary to test the association of Rhizobium sp. in green
bean plants in soil conditions with different levels of drought.

2. Materials and Methods

The research conducted in Green House of the Faculty of Animal and Agricultural Science,
Diponegoro University, Semarang and continued with laboratory analysis at the Laboratory of
Ecology and Plant Production, Faculty of Animal and Agricultural Science, Diponegoro University.
The experimental design of this research was Completely Randomized Design (CRD) factorial with
two factors namely dose of Rhizobium sp. bacteria inoculant (R) which consist of RO = control, R1 =
possitive control RHIZOKA (1,8 mg/ plant of commercial inoculant), R2 = 5 mg/ plant inoculant of
Rhizobium, R3 = 10 mg/ plant inoculant of Rhizobium and R4 = 15 mg/ plant inoculant of Rhizobium
while frequence of watering (F) which consist of five standards that F1 = a time in a day, F2 = a time
in two days and F3 = a time in three days. With 3 replications. The material needed is green bean
variety VIMA-3, isolate of Rhizobium sp. (from green bean roots in Demak), ingredients for making 1
liter of Yeast Mannitol Agar (YEMA) + Congo Red (CR) medium consisting of 0.5 g K;HPO4; 0.2 g
MgS04; 0.1 g NaCl; 10 g Mannitol; 1 g of yeast extract; 20 g of bacto agar; 2.5 ml of Congo Red 1%.
Materials for making liquid media of Rhizobium sp., peat, NPK fertilizer, soil. The tools needed are 30
cm diameter polybags for growing green bean plants, barrels for planting media sterilization
containers, stoves for heating equipment, hoes to mix and move planting media to polybags, sieves to
filter carrier media, stirers to mix ingredients for making media to grow bacteria, autoclaves for
sterilizers, scales to measure the volume of material to be used, lamina air flow for the multiplication
of Rhizobium sp., test tubes for bacterial dilution containers and the isolation of Rhizobium sp.,
lerlenmeyer for liquid media containers, bunsen for sterilizing tools, analytical scales for weighing,
rulers for measuring plant height, and ovens for removing moisture and sterilization, ose for taking
bacterial isolates, shakers for mixing bacterial liquid media,

3. Results and Discussion
The presence of Rhizobium sp. bacteria associated with root nodules is influenced by environmental
factors. Rhizobium sp. Bacteria. live at optimum environmental conditions. According to Surtiningsih
[(2009[) which states that the Rhizobium sp. live at a temperature of 18-26° celsius, a minimum
temperature of 3° celsius and a maximum temperature of 30° celsius. Temperature in the soil is
influenced by the temperature and water received by the soil. This experiment examines the effect of
Rhizobium sp. with different watering frequency.

Based on the analysis it is known that the treatment of watering frequency has a significant effect
while the rhizobium inoculum dose treatment and the interaction of both have no significant effect.

Table 1. Height of Plant of Green Bean that Innoculated with Different Dosage of Rhizobium sp.
Bacteria and Different Frequence of Watering

Rhizobium Inoculant Height of Plant
Bacteria F1 F2 F3 Mean
RO (control) 50.66 ab 44.00 abcde 36.66 cdef 43.78
R1 (possitive control) 43.33 abcde 40.33 bedef 32.66 ef 38.78
R2 (5 mg/ plant) 54.00 a 42.66 abcdef 33.00 ef 43.22

R3 (10 mg/ plant) 49.33 ab 42.00 bedef 34.00 def 41.78
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R4 (15 mg/ plant) 46.66 abc 44.66 abcd 3133 f 40.89

Mean 48.80 a 4273 b 33.53 ¢ (-)

Figure 1. [Green bean in interaction treatment \ [r. ted [DH11]: Please clarify this title

Table 1. and Figure 1. showed that the tallest of the height plant is F1 treatment (48.80 cm), and

F3 (31.53 cm) is the shortest. tPerlakuan\ F1 berbeda nyata dengan perlakuan F2 dan F3. [r. ted [DH12]: 2279.....

The height of green beans planted every day is higher than that of plants that are watered every other
day and every three days. Daily watering treatment makes the plant height higher by 12.4% and 31%
in F2 and F3, respectively. Green bean plants that are watered once a day have the highest value.

Research by Daba and Tadese (2018} [2] concluded that Moringa olifera plants that are watered with [r. ted [DH13]: Reported that....

sufficient water capacity consistently every day have optimum growth compared to those that are not.

From Table 1. it is known that the plant height in the Rhizobium dose treatment was not
significantly different. Green bean plant height given inoculum Rhizobium sp. with various doses or
without given an inoculum there is no difference. From Table 1. we know that there is no significant
interaction between the treatments that are given.

Table 2. Number of Leaves of Green Bean that Innoculated with Different Dosage of Rhizobium sp.
Bacteria and Different Frequence of Watering

Rhizobium Inoculant ﬂ\fumber of Leaves\ [Commented [DH14]: Experimental groups
Bacteria F1 F2 F3 Mean
RO (control) 5.00 a 5.00 a 4.33 ab 4.78 a
Rl (possitive 5.00 a 4.66 ab 3.66 abc 4.44 ab
control)
R2 (5 mg/ plant) 4.66 ab 4.00 abc 3.00c 3.89b
R3 (10 mg/ plant) 5.00 a 4.33 abc 4.33 ab 4.44 ab
R4 (15 mg/ plant) 5.00 a 4.66 ab 3.33 be 4.33 ab
Mean 4.93a 447 a 3.73b ©) Cc ted [DH15]: Write the SUPERSCRIPT properly
From Table 2. it is known that the frequency of watering in F1 and F2 treatments did not differ, A G M EEon ballow To b
. - . L . abcMeans in the same row with different letters show
while the F1 treatment was significantly different from F3 and F2 treatment was significantly different significant differences (P<0.05)

from F3. The number of leaves on green bean plants that are watered every day has a number of leaves

more than 24% compared to green beans plants that are watered once every 3 days. According to



Kalaydjieva et al. (2015) [3] showed that irrigation influences the leaf growth of Phaseolus vulgaris
plants. Water as a photosynthetic material, if the amount is reduced, it will inhibit photosynthetic
synthesis. This can inhibit the process of growth and formation of organs from plants.

Based on Table 2. it is known that the administration of different dosage of inoculum does not
have a significant effect on the number of leaves of green bean plants. The results of the statistical
analysis showed no interaction of the dose of Rhizobium sp. Inoculum. and frequency of watering on
the number of leaves of green bean plants.

Table 3. Day of Blooming of Green Bean that Innoculated with Different Dosage of Rhizobium sp.
Bacteria and Different Frequence of Watering

Rhizobium Inoculant [Days of Blooming\ [Commented [DH16]: Experimental groups
Bacteria F1 F2 F3 Mean

RO (control) 39.66 ab 41.66 ab 40.33 ab 40.56 a

Rl (possitive 46 00 ab 40.00 b 42.33 ab 4078 b

control)

R2 (5 mg/ plant) 36.66 b 36.66 b 43.00 a 38.78 ab

R3 (10 mg/ plant) 38.00b 4333 ab 3533b 38.89a

R4 (15 mg/ plant) 40.00 b 39.33b 4533 a 41.56 b

Mean [38.87 b 40.20b 42.27 a (')‘ Commented [DH17]: same comment and suggestion as

From Table 3. it is known that the time of emergence of plant flowers treated with watering
frequency treatment in F1 (39 HST) and F2 (40 HST) treatments did not differ, whereas F1 treatment
was significantly different from F3 (42 HST) and F2 treatment was significantly different from F3.
When the flowers appear on the green bean plants that are watered every day and every two days have
a shorter flowering time than the green beans that are watered every 3 days.

The results of the statistical analysis showed that there was an interaction of Rhizobium sp. and the
frequency of watering when the green bean flower plants appear. The fastest time to appear was R3F3
(35 HST) treatment while the longest time to appear was R4F3 (45 HST). Green bean plants which are
treated with Rhizobium 5 mg inoculum / plants watered every three days, have a flower time that is
equivalent to the green bean plants that are applied with RHIZOKA with watering every day.

Based on Table 3. it is known that the administration of different dosage of inoculum does not
have a significant effect on the flowering time of green bean plants. Administration of Rhizobium sp.
increasing nitrite so that it can be used by legume plants, but nitrite is not dominantly used in
generative growth such as flower formation. According to Farias et al. {2646} [5] which stated that the
administration of Rhizobium inoculums did not give significant effect during the flowering period of
the Vigna unguiculata plant.

Table 4. Days of Podded of Green Bean that Innoculated with Different Dosage of Rhizobium sp.
Bacteria and Different Frequence of Watering

table 2

Rhizobium Inoculant Days of Podded

Bacteria F1 F2 F3 Mean
RO (control) 3833 ¢ 43.66 abc 40.00 be 40.66 ab
Rl (possitive 3 33 3¢ 41.66 abc 45.00 abc 4333 b
control)
R2 (5 mg/ plant) 39.66 be 39.00 ¢ 44.00 abc 40.88 ab

{ Commented [DH18]: Treatment Group




R3 (10 mg/ plant) 40.33 be 44.33 abc 49.66 a 4477 a
R4 (15 mg/ plant) 40.33 be 40.00 be 48.33 ab 42.88b

Mean 40.40 b 41.733 b 4540 a (-)

From Table 4. it is known that the time of emergence of plant pods treated with watering frequency
treatment in F1 (40 HST) and F2 (42 HST) treatments did not differ, while F1 treatment was
significantly different from F3 and F2 treatment was significantly different from F3 (45 HST). When
the pods appear on the green beans plant watered every day and every two days have a shorter time of
appearing pods than the green beans plant watered once every 3 days.

The results of the statistical analysis showed that there was an interaction of Rhizobium sp. and the
frequency of watering when the pods appear in the green bean plants. The fastest time for pods to
appear was ROF1 (38 HST) treatment while the longest pods appeared was R3F3 (50 HST) treatment.
When pods appeared in R2F3 plants were not significantly different or the same as the treatment of
R1F1, R2F1, R3F1 and R4F1. Green bean plants which were applied with Rhizobium sp. 5 mg / pot
with watering every three days has a pod emergence time equivalent to the treatment without
Rhizobium application, RHIZOKA inoculum application and Rhizobium inoculum application that is
watered every day. According to Ntambo et al. (2017) [4] which states that Rhizobium bacteria
inoculation can increase the appearance of pods in soybean plants, this is related to increased nitrite
intake so that plants can survive in unfavorable conditions.

Based on Table 4. it is known that the different dosage of inoculum does not have a significant
effect on the time the pods appear on the green bean plant.

Table 5. Weight of Pods (g) lof Green Bean that Innoculated with Different Dosage of Rhizobium sp.
Bacteria and Different Frequence of Watering

Commented [DH19]: same comment and suggestion as
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Rhizobium Inoculant [Weight of Pods (gram) {Commented [DH21]: Experimental groups

Bacteria F1 F2 F3 Mean
RO (control) 19.10 a 11.50 bed 15.83 ef 15.80
RI (possitive ;5 30 4py 9.17 bed 250 9.00
control)
R2 (5 mg/ plant) 14.00 abc 5.50 de 2.00 f 7.17
R3 (10 mg/ plant) 13.80 ab 7.67 dc 3.00 ef 8.17
R4 (15 mg/ plant) 11.67 abed 12.50 abed 1.30 f 8.50

LMean 14.80 a 9.27b 493 ¢ (‘)‘ Commented [DH22]: same comment and suggestion as

From Table 5. showed that frequence of watering treatment has interaction with weight of pods. It
is known that weight of pods treated with watering frequency treatment in F1 (14.80 gram) was
significantly different from F2 (9.27 gram) and F3 (4.93 gram) treatment.

The results of the statistical analysis showed that there was not an interaction of Rhizobium sp. and
the frequency of watering in the weight of the green bean pods. Based on Table 4. it is known that the
different dosage of inoculantt also didn’t have a significant difference for weight of pods in green
bean. Based on research by Hussain et al. (2014) [6] said that phosphorus needed more that nitrogen
when developing of pods.

4. Conclusion

table 2




Result showed that the dose of the Rhizobium sp. inoculant significantly affected days of blooming
and days of podded. The frequency of watering signifactly affected on height of plant, number of
leaves, days of the bloom, days of the podded and weight of pods. There were significant interaction
effect on the days of the bloom and days of the podded. Green bean that treatmented by Rhizobium sp.
bacteria inoculant and a time in three days has same in days of blooming and days of podded with
bacteria ﬁnoculant RHIZOKA. The adviced for using Rhizobium sp. inoculantt to make faster
blooming and poding is 5 mg/ plant.
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