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Abstract. This study aims to determine the controlling power of I'richoderma harzianum
against the activity of damping off pathogen (Rhizoctonia solani isolate Rs-Clkt-01) on
sovbean during the period of attack. The first phase of research is descriptive research that
explains the potential of damping off pathogen attack isolated from pine seeds in forest land on
soybean plant which is part of pine-based agroforestry system. The experimental research are
arranged in complete randomized design using 5 kinds of seedlings inoculation treatment ie:
without inoculation, inoculated by pathogens, inoculated by Trichoderma and 6 hours later
moculated by pathogens. moculated by pathogens and 6 hours later moculated by
Trichoderma, inoculated by pathogens and Trichoderma simultaneously. Each treatment was
repeated 4 times. For this research observed the damping off disease index. The observed data
were analyzed using a variance test followed by a 5% HSD test to determine the differences
between treatments. The results showed that T° harzianum is able to control the damping off
pathogen both at 6 hours before and after and simultaneously inoculate with pathogens so as to
suppress the disease index up to 5-10 (100) during the period of sovbean cultivation. 7.
harzianum Te-JJr-02 isolate can be used to control the damping off disease caused by R solani
in soybean cultivation,

1. Introduction

The national production of sovbeans is only 998,000 tons, while the soybean requirement reaches 2.54
million tons [1]. The development of soybean cultivation that utilizes dry land of plantation forest
through agroforestry system is one of soybean production alternative. However, indigenous
pathogenic disorders of damping off disease (Rhizoctonia solani) often cause crop failure. In various
area in Indonesia relatively have not found the spread of attack cases on soybean sprouts by R. Solani
yet. However, preliminary tests conducted by the researchers showed high pathogenicity to the
intensity of attack about 70-100%. These pathogens are already known to severely damage major
agricultural crops and cause considerable yield loss [2].

Meanwhile, forest land is rich in various sources of germplasm both beneficial and adverse.
Trichoderma harziamim and several Trichoderma isolates have been tested capable of controlling
damping off disease and various diseases caused by R. Solani |3, 4]. Trichodema has the ability as a
micoparasite [5]. producing extracellular compounds that can be toxic to pathogens [6]. and produce
enzymes that can degrade pathogen cell walls [7].

Conlent from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
1] of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI,

Published under licence by 10P Publishing Ltd 1




International Conference on E:Iucation, Science and Technology (ICON-EST 2018) I0P Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 1232(2019) 012045  doi: 10.1088/1742-6596/1232/1/012045

This study aims to test the ability of T"Aarziammn Te-Jjjr-02 in controlling damping off disease on
sovbean seeds caused by R. solani 1solates Rs-CLKt-01 moculated in various ways.
2. Material and methods
This research held in Laboratory and Green House of Agriculture Faculty, Universitas
Muhammadiyah Sidoarjo, Candi. Sidoarjo on January-April 2016.

In this study. we used Rs-CLkt-01 R.solani isolatd@pathogen that caused damping off and 7.
harzianum Tc-Jjr-02 as biocontrol agent which are the collection of Microbiology Laboratory of
Faculty of Agriculture Universitas Muhammadiyah Sidoarjo. Both isolates were obtained from
Celaket (Pacet) and Jatijejer (Trawas) of Mojokerto Regency, East Java Provinee, which 1s an area of
agroforestry land of Pinus merkusii forest area that has potential to be used for the development of
soybean cultivation.

The pathogen and Trichoderma isolates were grown for 7 days on PDA media containing
chloramphenicol [8]. From those culture, we taken all the propagules and diluted them to get
suspensions which containing 107/ml spore for each isolates. Meanwhile, soybean seeds that have been
washed with disinfectant (50% alcohol for 2 seconds) were drained. The seeds of 10 grains were
placed on the surface of growing medium that containing a sterile soil and sand mixture (1:1) in a
plastic container with 20 e¢m on diameter and 8 e¢m on thickness for each experimental unit.
Furthermore. we inoculated pathogens and Trichoderma according to the type of seeds treatment such
@8: not inoculated with anything (control), inoculated with pathogen (TOP1), inoculated with
Trichoderma, and 6 hours later inoculated with pathogen (T1P6), inoculated with pathogen and 6
hours later inoculated with Trichoderma (T6P1) inoculated pathogens and Trichoderma
simultaneously (T 1P1). The five treatments were repeated four times to obtain 20 units of experuments
that prepared in Completely Randomized Design (CRD). For every day during the damping off period
on soybeans or 1-11 days after inoculation (IHSI), we observed the disease symptoms to calculate
disease index (Formula 1) which determined according to the criteria of symptoms @3 listed in Table 1.
The observed disease index data were analysed using variance continued with a 5% HSD fest to
determine differences between treatments.

Determination of disease index:

k=4
IP=S(in)/NAX 100 <.oooovocerrorercerere(1)
i=1

where, IP = damping off disease index, i = numerical value (score) of sprouts with concern attack
symptom criterion, n/= number of sprouts with concern attack symptom criterion, N = number of
observed sprouts, and & = highest numerical value (score) with severe attack symptom criterion.

[~
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Table 1. Symptom criteria of damping off

Score Symptom criteria
0 No symptom of damping off
1 There are brown/rotten spots that cirele up to 1/3 of the sprouts base
2 There are brown/rotten spots that circle up to 2/3 of the sprouts base
3 Brown/rotten spots almost circled around the base of the seedlings stem and/or

seeds began to wither

4 Seeds/seedlings withered because stems base circled by spotting rotten until the
seeds/seedlings death

3. Results and discussion

Variance analysis (I test 5% real level) of the Trichoderma inoculation effect on disease index shows
that Trichoderma application had an effect on damping off disease index of soybean 1-11 DAI The
mean disease indexes at 1, 4, 7, and 11 DAI are shown in Table 2.

Table 2. Mean influence of Trichoderma and pathogen noculation to soybean damping off disease
index”

The ... "observation day after inoculation (DAI)

Treatment 1 DAI 4DAI 7 DAI 11 DAI

(Inoculation way)

Control without pathogen 0.0 a 0.0 a 0.0 a 0.0 a

moculation (K)

Inoculation with pathogen (TOP1) 925 b 93.1b 98.8 b 100.0 b
Trichoderma followed by 0.0 a 00 a 0.0 a 81 a

pathogen (T1P6)

Pathogen moculation followed by 950'b 96.3 b 994 b 100.0 b
Trichoderma (T6P1)

Trichoderma and pathogen 0.0 a 0.0 a 13 a 125 a

inoculation simultaneously T1P1)

HSD 5% 5.18 4.45 1.83 6.72

“DAT = hour after inoculation; T = T. hnzr'amrm, P =R. solani, 1 = imitial incoculation time (0 DAI),
6 = 6 hours inoculationfrom initial time: the numbers followed by same letter in same column show no
significant difference in the 5% HSD test.

The inoculated pathogens (T6P1 and TOP1), infected rapidly and caused death for soybean at
age 5 HSI where it reaches very severe conditions (index of disease 90-93) since 1 HSI and
germinated seeds experienced death on the fourth day (disease index 100). This shows that the level of
pathogenicity of R. solani on soybean seed is very high. Meanwhile, Trichoderma application at 6
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hours before and after and along with pathogens application can inhibit pathogen infection so that
disease mtensity can be neglected or very light attack (6-9%).

Although the disease index reached 8.1 (T1P6) and 12.5 (T1P1), but in both treatments the
seeds continued to live normally. The results of in vivo experiments were supported by the results of
in vitro experiments on liquid cultures showing that T harzianum capable of suppressing and
controlling R solani |9, 4]. Trichoderma has various mechanisms in controlling pathogenic pathogens:
competition for niche and nutrients, mikoparasit, antibiotic secretion and/or the production of fungi
cell wall degrading enzymes [10, 3]. 7. harziamun proved could increasing the ability of seed
germination to preventing lumber [11], capable of inducing enzymes that play a role in enhancing
plant growth [2] as well as plant protection and resistance [12, 13]. and also can shorten the
germination process [ 14]. Soybean sprouts that were inoculated by pathogens and also inoculated by
these biocontrol agents showed a good growth response up to 11 DAI as a result of . harzianum
performance effect.

4. Conclusions

Te-lr-02 Trichoderma harzianum isolate was able to control the damping pathogen off both at 6
hours before and after and simultaneously inoculated with R. solani Rs-CIt-01 during the germination
period of soybeans.The Implications of research 1s 7% harzianmum Te-JIr-02 1solate can be used to
control the damping off disease caused by R. solani in soybean cultivation.

Acknowledgements

Thanks to the Head of Perum Perhutani Regional Division I1I East Java for their support in iblation
process and soil borne fungi isolates supply from the land in forest management area. Also, We would
like to thanks the Universitas Muhammadiyah Sidoarjo for the support provided in the form of funds
and laboratory facilities.

References

|1] Badan Pusat Statistik 2016 Luas panen kedelai menurutprovinsi (ha), 1993-2015, viewed 1 May
2017, from https://www.bps.go.1d/ linkTableDinamis/view/1d/870.

[2] Youssef SA, Tartoura KA, Abdelraouf GA 2016 Evaluation of Trichoderma harziammm and
Serratia proteamaculans effect on disease suppression, stimulation of ROS-scavenging
enzymes and improving tomato growth infected by Rhizoctonia solani, Biological Control
100,79-86.

[3] Benitez T, Rincén AM, Limén MC, Codon A 2004 Biocontrol mechamsms of Trichoderma
strains, Int. Microbiol. 7, 249-260.

[4] Daryaei A, Jones E. Glare T, Falloon R 2016 PH and water activity in culture media affect
biological control activity of Trichoderma atroviride against Rhizoctonia solani, Biol. Control
92, 24-30.

[5] Harman GE 2006 Overview of mechanisms and uses of Trichoderma spp., Phytopathology 96,
190-194.

[6] Al-Taweil HI. Osman MB, Aidil AH, Wan-Yussof WM 2009 Optimizing of Trichoderma viride
cultivation in submerged state fermentation, Am. J. Appl. Sei. 6, 1277-1281.

[7] Vinale F, Sivasithamparam K, Ghisalberti EL, Marra R, Barbetti MJ, Li H, Woo SL, Lorito M
2008 A novel role for Trichoderma secondary metabolites in the interactions with plants,
Physiol. Mol. Plant Pathol. 72, 80-86.




International Conference on Education, Science and Technology (ICON-EST 2018) 10P Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 1232(2019) 012045 doi:10.1088/1742-6596/1232/1/012045

[8] Vargas Gil S, Pastorb S, Marcha GJ 2009 Quantitative isolation of biocontrol agents
Trichoderma spp., Gliocladium spp., and Actinomycetes from soil with culture media,
Microbiol. Res. 164, 196-205.

[9] Kobori NN, Mascarin GM, Jackson MA, Schisler DA 2015 Liqud culture production of
microsclerotia and submerged conidia by Trichoderma harzianum active against damping-off
disease caused bv Rhizoctonia solani, Fungal Biol. 119, 179-190.

[10] Kubicek CP, Mach RL, Peterbauer CK, Lorito M 2001 Trichoderma: from genes to biocontrol,
J Plant Pathol 83, 11-23.

[11] Dubey SC, Suresha M, Singha B 2007 Evaluation of Trichoderma species against Fusarium
oxysporum f. sp. ciceris for integrated management of chickpea wilt, Biol. Control 40,118-
127

[12] Yedidia I, Benhamoub N, Kapulnike Y, Cheta I 2000 Induction and accumulation of PR
proteins activity during early stages of root colonization by the mycoparasite 7richoderma
harzianum strain T-203, Plant Physiology and Biochemistry 38, 863-873.

[13] Chowdappa P, Kumar SPM, Lakshm MI, Uprett KK 2007 Growth stimulation and induction
of systemic resistance mn tomato agaimnst early and late blight by Bacillus subtilis OTPBI or
Trichoderma harzienum OTPB3, Biol. Control 65, 109-117.

[14] Srivastava R, Khalid A. Singh US, Sharma AK 2010 Evaluation of arbuscular mycorrhizal
fungus, fluorescent Pseudomonas and Trichoderma harzianum formulation against Fusarium
oxysporum f. sp. lycopersicl for the management of tomato wilt, Biological Control 55, 24-31.




sktp-29-11-2019 03_59_15-207331.

ORIGINALITY REPORT

19. 12, 16+  11.

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Sutarman, N P Maharani, A Wachid, M Abror, A
Machfud, A Miftahurrohmat. " Effect of
Ectomycorrhizal Fungi and on the Clove ( .)
Seedlings Performances ", Journal of Physics:
Conference Series, 2019

Publication

6%

Lia Lissa’idah, Mochamad Alfan Rosid, Arif
Senja Fitrani. "Web-based canteen payment
system with RFID technology", Journal of
Physics: Conference Series, 2019

Publication

O%

Submitted to School of Business and
Management ITB

Student Paper

3%

=

icigr2017.interconf.org

Internet Source

2

£l

S A Akbar. "Doping Effect on
Polyaniline|graphite Composite as
Formaldehyde Gas Sensor", Journal of Physics:
Conference Series, 2019

Publication

1o



n Matgorzata Gtosek-Sobieraj, Bozena Cwalina- 1 o
Ambroziak, Agnieszka Waskiewicz, Karel °
Hamouz, Adam Perczak. "Die Wirkung von
Biostimulatoren auf den Gesundheitsstatus von
und den Gehalt an Chlorogensaure in farbigen
Kartoffelknollen (Solanum Tuberosum L.)",

Gesunde Pflanzen, 2019

Publication

Exclude quotes On Exclude matches <1%

Exclude bibliography On



	sktp-29-11-2019 03_59_15-207331.
	by Sutarman -

	sktp-29-11-2019 03_59_15-207331.
	ORIGINALITY REPORT
	PRIMARY SOURCES


