turnitingJ)
Digital Receipt

This receipt acknowledges that Turnitin received your paper. Below you will find the receipt
information regarding your submission.

The first page of your submissions is displayed below.

Submission author:  Ni'matuljannah Akhsan, Sopialena, Dan Fahrizal Asian Journ...

Assignment title:  International Jurnal
Submission title:  Plant resistance to leaves and their effects on paddy rice pr...
File name: istance_to_leaves_and_their_effects_on_paddy_rice_producti...
656.1K

Page count: 6

4112

22,202

01-Oct-2022 03:20AM (UTC+0700)

1913281187

File size:

Word count:
Character count:
Submission date:

Submission ID:

ASIAN JOURNAL OF AGRICULTURE
Volume 3, Number 2, December 2019
Pages: 4146

E-ISSN:
DOL: 10,1305 7asianja

Plant resistance to leaves and their effects on paddy rice productlon in
Kutai Barat District, East Kali Province, Ind

NI'MAY NNAH AKHSAN'", SOPIALENA', FAHRIZAL?
Facully of Agriculur. U n Kels 75123,
st Kaimanin, ndonesis, el oy Egnad zom
“Graduate Program of Hurid Tropical el 1. Kragan, Kampus Gunung Keli,

Somands 25 et e, Iioncs

Manuscript eceived: 22 Apeil 2019, Revision accepied: 16 August 2019,

Asteat, M . Sopialena, Faril. 2019, Pl reistnce 1o eavesand e fecs on paddy ric producion in Kuai Brar
District. Fast Kalimanian Province, Indonesia. Asian J Agric 3: 41-46. This study was aimed to evaluate the effect of fertilizer
o o (O o L) st ek spor e n i Bist Do,
r influencing the resistnce. A field experiment was conducted at rice
1 Kuti Disrict and e dissse ieniicaion vas prfomed s the
uly of \l,nulllure Mulawarman Uniersy. The fed expeime
D D) using four ep The main-plot wa
e Dre (1. ond 200 e’ U 200 e NFKC 5. T s plots e
s, i ., iherang (v1), Mckongga (v2) and Inpari 6 (v3) The discase idenification was performed
ation of leaf spot disease isolated from the sample plants using morphological observation under a microscope. The number
1y of stomata inensit of ke discase nfection, and yield of the rice were observed. The humidity was also measured ot the
Time of Gbservaion of kaf spi discse nteaiy. The resls showed ha diferent ferile scaments did o affec the e spen
7 9 days after planting. The number of stomata of
pectively. Cilerang variety was more resisant
Iways affect the intensty of leaf spot disease in

izned in a split-plot

fection. The interaction betw
st ied s btined by Cberan vy feled with 20 kgba Ures +
)in conclusion, Frtilzr apliaion does not afect he e spot discase
tleaf and Impari 6 varieies

fentilization

and varieties was significant for the rice yield and th
200 kg ha' NPK about 3.58 Mgha-l (grain wet
infection and Ciberang variety is the most

Keywords: Fertilzer application, Kutai Barat District, leaf spot disease. plant resstance

INTRODUCTION

outin 2016 (Central Statistics Agency 2016). Furthermore,
L a Amer sub-districts, are

Rice (Oryza sariva L.) s a cultivated plant that has very
important role in_ Indones

Indones
after China and India (F;

out twice a year since the water supply is abundant (o
STAT 2014). Rice is a staple  support lowland rice cultivation. Therefore the rice

food for most people in Indonesia and Indonesia as well as
one of the largest importing countries in the world after
Myanmar, Vietnam and Bangladesh (Oishimaya 2017).
Increasing population in Indonesia results in the increase in
demand for rice. On the other hand. Indonesian rice

Bigung sub-disict. he padly field hat been cxiended
with cach planting area of 3614 ha and 4939 ha carried

Copyright 2022 Turnitin. All rights reserved.

production in these areas is higher than in other areas.

At present there the pest and discase attack is increased
significantly by the time the increased of rice area
cultivation. Efforts of pest and discase control had been
conducted but those were still limited and lack of
efficiency. Spotting and exploding disease are one of the
most destructive and increasing from year to year. In
addition, the attention of the ~ Agricultural Agency
responsible for the pest and disease control in those areas is
stll Jimited (UPTD. Food Crop Agriculture  and
Horticulture 2017). Rice plants attacked by leaf spot
disease will reduce the function of leaves to conduct
photosynthesis. consequently. It will reduce the plant yield
(Debona et al. 2014).

Disease attack will occur if there is interaction between
susceptible plants. virulent pathogens and a supportive
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Abstract. Akhsan N, Sopialena, Fahrizal. 2019. Plant resistance to leaves ad their effects on paddy rice production in Kutai Barat
District, East Kalimantan Province, Indonesia. Asian J Agric 3: 41-46. This study was aimed to evaluate the effect of fertilizer
application on the resistance of lowland commercial rice cultivars (Oryza sativa L.) against leal spot diseases in Kutai Barat District,
East Kalimantan Timur, Indonesia and to determine the factors influencing the resistance. A field experiment was conducted at rice
fields in Long Iram and Linggang Bigung Sub-districts, West Kutai District and the disease identification was performed at the
Laboratory of s and Diseases, Faculty of Agriculture, Mulawarman University. The field experiment was designed in a split-plot
design arranged in a Randomized Block DesigrZRBD) using four replications. The main-plot was fertilizer application (P) consisting of
two fertilizer application treatments, i.e., 200 kgha ' Urea (pl). and 200 kgha' Urea + 200 kgha' NPK (p2). The sub-plots were
varieties (V) consisted of three varieties, i e., Ciherang (v1), Mekongga (v2) and Inpari 6 (v3). The disease identification was performed
by identification of leaf spot disease isolated from the sample plants using morphological observation under a microscope. The number
and density of stomata, intensity of leaf disease infection, and yield of the rice were observed. The humidity was also measured at the
time of observation of leal spot disease intensity. The results showed that different fertilizer treatments did not affect the leal spot
disease intensity but the varieties affected the disease intensity at 7, 14, 21.35 and 49 days after planting. The number of stomata of
Ciherang , Mekongga and Inpari 6 varieties was 230,182 and 236 stomata/mm’, respectively. Ciherang variety was more resistant
against the leal spot disease compared to other varieties. Stomatal density does not always affect the intensity of leal spot disease in
lowland rice. There is a correlation between air humidity and the intensity of leaf disease infection. The interaction between fertilization
and varieties was significant for the rice yield and the highest yield was obtained by Ciherang variety fertilized with 200 kg.ha' Urea +
200 kg ha'! NPK about 3.58 Mg.ha-1 (grain wet weight).In conclusion, Fertilizer application does not affect the leal spot disease
infection and Ciherang variety is the most resistant plant against leaf spot disease compared to Mekongga and Impari 6 varieties.

Keywords: Fertilizer application, Kutai Barat District, leaf spot disease, plant resistance

INTRODUCTION out in 2016 (Central Statistics Agency 2016). Furthermore,

Long Iram Seberang, and Linggang Amer sub-districts, are

ce (Oryza sativa L.) is a cultivated plant that has very
p()rleml role in Indonesia for food and other needs.
Indonesia is the third-largest rice producer in the world
after China and India (FAOSTAT 2014). Rice is a staple
food for most people in Indonesia and Indonesia as well as
one of the largest importing countries in the world after
Myanmar, Vietnam and Bangladesh (Oishimaya 2017).
Increasing population in Indonesia results in the increase in
demand for rice. On the other hand, Indonesian rice
production is not still sufficient to fulfill the Indonesian
people rice consumption. Indonesian government endorses
many efforts to achieve rice self-sufficiency by farming
intensification and extensification.

Intensification and extensification of rice cultivation in
Kutai Barat District, East Kalimantan Province was carried
out in seven sub-districts, i.e., Penyinggahan, Muara Pahu,
Mook Manaar Bulan, Barong Tongkok, Linggang Bigung,
Long Iram and Bongan. In Long Iram and Linggang
Bigung sub-districts, the paddy field has been extended
with each planting area of 3614 ha and 4939 ha carried

two regions which have different altitude compares to other
regions. In these two areas, the planting season is carried
out twice a year since the water supply is abundant to
support lowland rice cultivation. Therefore the rice
production in these areas is higher than in other areas.

At present there the pest and disease attack is increased
significantly by the time the increased of rice area
cultivation. Efforts of pest and disease control had been
conducted but those were still limited and lack of
efficiency. Spotting and exploding disease are one of the
most destructive and increasing from year to year. In
addition, the attention of the Agricultural Agency
responsible for the pest and disease control in those areas is
still limited (UPTD. Food Crop Agriculture and
Horticulture 2017). Rice plants attacked by leaf spot
disease will reduce the function of leaves to conduct
photosynthesis, consequently, It will reduce the plant yield
(Debonaet al. 2014).

Disease attack will occur if there is interaction between
susceptible plants, virulent pathogens and a supportive
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environment  (Semangun  2001). Climate is an
environmental factor that supports the interaction of
virulent pathogens and susceptible plants. One such climate
factor is humidity. The development of pathogens which
are generally microorganisms, is strongly influenced by
humidity. As a result, the disease will develop well if the
humidity level is appropriate (Wiyono 2007). Plant
resistance to pathogens is also influenced by nutrients that
can strengthen plant tissue. Abdulrachman and Yulianto
(2001), stcnd that application of nitrogen, phosphor, and
potassium fertilizer to rice plants could reduce the intensity
of brown leaf spot disease from 57.81% to 32.05% and
striped spot disease from 8.55% to 2 48%. Suryadi (1995)
n;() reported that the application of Potassium fertilizer in
rice plants can also reduce the intensity of leaf blight
disease by 20-30% compared to without Potassium
fertilizer application. The plant resistance against leaf spot
diseases is also influenced by the genetic properties of the
plant itself. Plants that are compatible with pathogens will
cause a high intensity of disease, however, plants that are
tolerant to disease can still survive and produce grains
(Horsfall and Cowling 1980). Therefore, it is necessary to
conduct a study to evaluate the resistance of the plants of
three rice varieties to leaf spot disease and rice production
and the factors that influence them with different
fertilization application.

MATERIALS DAN METHODS

The study site

The research was conducted at rice farms in Long Iram
Seberang, Long Iram, Linggang Amer, and Linggang
Bigung Sub-districts of Kutai Barat District, East
Kalimantan Province, Indonesia. Identification of leaf spot
infected plants was carried out at the Plant Pest and
Diseases Laboratory, Faculty of Agriculture, Mulawarman
University, Samarinda, Indonesia.

Leaf spot pathogen isolation and identification

The media used for the pathogen isolation and
identification was Potato Dextrose Agar (PDA) as an
ingredient for the isolation media of pathogenic fungi and
methylene blue (Tuite 1969). Isolation was carried out by
cutting the leaves between symptomatic and healthy parts,
approximately 0.5 ¢cm?® in leaf area. The leaves are then
sterilized with 70% alcohol, washed with distilled water,
dried and placed in PDA media on an aseptic petri dish.
Furthermore, the fungus that grows from the leaves is
purified, observed in the microscope, identified and
documented. Finally, the procedures of the Koch postulate
are carried out. The identification of the diseases was based
on some identification key literature for pathogens (Barnett
1960; Booth 1971; Alexopoulos dan Mims 1978; Agrios
1996).

Experimental design

a The experiment employed a split-plot design arranged
in a Randomized Completely Block Design (RCBD) with 4
replications. The main plot was fertilizer application (P)

5

consisting of (p/) 200 .ha" Urea (46% Nitrogen)
fertilizer, and ([}2200 kgha! Urea (46% Nitrogen)
fertilizer + 200 kgha' NPK (15% Nitrogen, 15%
Phosphor, 15% Potassium). The subplot was different
cultivated lowland varieties (V), i.e., (vI) Ciherang, (v2)
Mekongga and (v3) Inpari 6 varieties. The soil tillage was
carried out by hand tractor. The size of an experiment unit
plot was 2 x 2 m’. Transplanting was carried out for 15-20
days of rice seedling in the nursery after sowing. The plant
spacing was 25 cm x 25 cm. Twelve plants were
determined as samples for each variety with 6 sample
points in each plot. Insecticide and rodenticide were used to
control the pest mainly insects and rats. The intensity of
leaf spot disease, air humidity, number and density of
stomata and rice production were observed.

The intensity of leaf spot infection measurement

The leaf spot infection intensity was observed weekly
and 12 observations were carried out during the
experiment. The observation was started from the one week
after planting. The infection intensity was calculated using
the following formula:

Z(rzi.vr.)
== X100%
Z.N

Note:

I =Infection Intensity (%)

ni= Number of infected leaves

vi= Infection score of infected leaf (Table 1)

N= Total of number of leaves observed

Z =The highest infection score observed (Table 1)

Table 1. Score, and the category of spots infection

Leaf score Infection level

1 — 5% infection of the total leafl area
5~ 11 % infection of the total leal area
11 - 25% infection of the total leaf area

75 - 100 % infection of the total leal area

1
3
5
7 25 - 75% infection of the total leafl area
9
S

ource: Directorate of Crop Protection (2007)

After obtaining data on the intensity of rice leaf spot
infection, it was followed by calculating the rate of
infection of the disease.

Air humidity measurement

The measurement of air humidity was carried out in two
research locations starting from the first time of rice
planting to the last observation in harvest time using the
HTC-1 digital hygrometer. Furthermore, the rlationship
between humidity and the rate of disease infection per
week was analyzed.

Number and density of stomata observation

The stomata number and density were observed in the
Plant Anatomy and Systematics Laboratory, Faculty of
Mathematics and Natural Sciences, Mulawarman
University, using binocular microscope.
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Rice yield
The rice yield was calculated using formula:

Y=10.000m2 x X kg
L(m?) 1000 kg

Where:

Y = Rice production (Mg ha'')
X = Rice yield for each plot (kg)
L = Plot area (m?)

Data analysis

Data on disease intensity and production were analyzed
using Analysis of Variance (ANOVA), and if there were
significant differences the post-test of Least Significant
Different (LSD) the level of a = 5% were used to compare
the mean values among treatments.

RESULTS AND DISCUSSION

Leaf spot infection intensity

Results of variance analysis on the intensity of leaf spot
disease infection in three rice varieties at the age of 7 - 49
days after trans-planting (dat) showed a significant effect,
but there was no effect of application of fertilizer treatment.
The highest disease infection intensity was observed in the
Inpari 6 and the lowest was in Ciherang variety (Figures 1
and 2). Furthermore, at the age of 56-84 dat, both
treatments did not give significant effect. There was a

35
30
25

20

15

10

Pl p2 vl v2 v3

Infection intensity of leaf spot disease (%)

plxvl

tendency for higher intensity of leaf spot disease attack in
the treatment of p2 (200 kgha' Urea (46 % Nitrogen)
fertilizer + 200 kgha' NPK compared to pl (200 kg ha'
Urea). In addition, the infection intensity of leaf spot
disease was increasing by from time to time of observation
(Figures 1 and 2).

Results of isolation and identification of leaf spot
diseases collected from the study sites, most of diseases
were disease-related-fungi. In all varieties, i.e., the leaf spot
disease was caused by Culvularia sp., Bipolaris sp.,
Fusarium sp. and Pyricularia sp. (Figure 3). The first
Culvularia oryzae fungus was reported to cause black
grains of rice; this disease is the main disease of upland
rice (Busi et al. 2009; Butt et al. 2011; Hsuan et al. 2011),
but at the experimental site which is planted in lowland, the
disecases were also found and observed. In Pakistan, such
kind of disease was also found to cause rice leaf spot
disease (Majeed et al. 2016). Bipolaris sp., Fusarium sp.
and Pyricularia sp. are very common infecting rice plants
(Shabana et al. 2008; Pinciroli et al. 2013; Pagliaccia et al.
2018). According to Tkrarwati and Yukti (2014), the fungi
attacking rice especially Ciherang variety in seedling stage
are Alternaria sp., Fusarium sp., Drechslera sp., Synonym
Bipolaris sp., and Curvularia sp. The symptom of
Fusarium at the leaves shows small dark brown spots and
the edges of the spots are light brown and slightly wilted.
This fungus is often found in rice plants as well as infecting
parts of roots, stems, midribs, leaves, and fruit (Semangun
2001).

W7 dat

m 14 dat
! W21 dat
W28 dat
| W 35 dat
| W42 dat
| 149 dat

p2xvl plxv2 p2xv2 plxv3 p2xv3

Treatments and Interaction

Figure 1. Intensity of leaf spot disease infection on rice plant from 7- 49 dat of observation. p/: 200 kg.ha' Urea, p2: 200 kg.ha'! Urea +
200 kg ha™ NPK, vI: Ciherang, v2: Mekongga, v3: dan Inpari 6, and pixv], p2xvi, pIxv2, p2xv2, pIxv3, p2xv2 are interaction between

variety and fertilizer application treatment.
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Figure 2. Intensity of leaf spot disease infection on rice plant from 56-84 dat of observation. pJ: 200 kg.ha! Urea, p2: 200 kg.ha' Urea
+ 200 kgha! NPK, v/: Ciherang, v2: Mekongga, v3: dan Inpari 6, and pixv/!, p2xvi, pIxv2, p2xv2, pIxv3, p2xv2 are interaction
between variety and fertilizer application treatment

Figure 3. Fungus conidia of Bipolaris sp. (A), Culvularia sp. (B}, Fusarium sp. (C), and Pyricularia sp. (D)
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Figure 4. maation between air humidity and infection rate of leaf spot disease in Ciherang, Mekongga, Inpari 6 varieties cultivated in
Long Iram Sub-district, Kutai Barat District, East Kalimantan Province, Indonesia
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Figure 5. Correla between air humidity and infection rate of leaf spot disease in Ciherang, Mekongga, Inpari 6 varieties cultivated in
Linggang Bigung Sub-district, Kutai Barat District, East Kalimantan Province, Indonesia
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Figure 6. Rice yield due to the variety and fertilizer application
associated with leal an pathogen attack from 56- 84 dat of
observation. pl: 200 kgha!' Urea, p2: 200 kgha' Urea + 200
kg ha! NPK. vi: Ciherang, v2: Mekongga, v3: dan Inpari 6, and
plxvl, p2xvi, plxv2, p2sv2, plxv3d, p2xv2 are interaction
between variety and fertilizer application treatment

Air humidity and the correlation with disease infection
intensity

In the concept of triangle disease, climate factors as
physical environmental factors that greatly influence the
occurrence of disease. Its influence on pathogens is able to
pathogenic life cycle, virulence, transmission and
reproduction (Zeng et al. 2011). Air humidity greatly
influences the development, growth, breeding, and
reactivity of disease both directly and indirectly. The
development of the disease is strongly influenced by the
dynamics of climate factors. Relatively high humidity is a
potential condition for the onset of disease. The occurrence
of pathogenic infections is often determined by the
humidity around the plantations, especially for fungal
pathogens (Wiyono 2007). The air humidity in these two
experimental sites was varied during the study. In Long
Iram (altitude 14-16 m asl) air humidity was between 68-
83% while in Linggang Bigung (altitude 19-21 m asl) was
between 66-73%. The infection rates increased in air
humidity from 76 to 78% in Long Iram, and in air humidity
from 65 to 67% in Linggang Bigung. The results of the
correlation analysis (r) showed that the correlation between
air humidity and the rate of infection of rice leaf spot
disease in Long Iram was in Ciherang variety r = 0.0092,
Mekongga r = 0.2485, and Inpari 6 r = 00696 (Figure 4).

Furthermore, the correlation between air humidity and the
rate of infection of rice leal spot disease in Linggang
Bigung was in Ciherang variety r = -0.5731, Mekongga r =
-0.5288, and Inpari 6 r = -0.2843 (Figure 5). These results
indicate that the increasing humidity was not always
accompanied by an increase in the infection rate of leaf
spot disease.

Stomatal number and density

The observations of the stomata density showed that
there were 230, 182 and 236 stomata per mm in Ciherang,
Mekongga and Inpari6 varieties, respectively. The previous
observation conceming the leaf spot disease showed that
the highest infection intensity of leaf spot disease was
observed in Inpari 6, whereas the lowest intensity was
observed in the Ciherang followed by Mekongga varieties.
The greater the number of stomata, the greater the
possibility of pathogen penetration as showed in
Seraiwangi plant tissue (Idris and Nurmansyah 2016). Plant
resistance against leaf spot disease is associated with low
stomata density, am(a line with the study of Pradana et al.
(2017) reported that the higher the density of stomata in the
leaves, the more susceptible to penetration or infection of
pathogens. Pathogens can penetrate through natural holes
in plant, one ofvhich is stomata. The number of stomata
can be used as @ indicator of plant resistance to a disease,
the higher the number of stomata on the leaves, the higher
the penetration and pathogen infection to leaf tissue. The
fact that the Ciherang variety had high stomatal density but
it was more resistant to leaf spot disease is contradictive
with the previous study. Therefore, in this case, the
stomatal density cannot always be used as an indicator of
plant resistance to leaf spot disease. The narrow opening of
the stomata acts as a structural defense mechanism
(Yudiwanti 2007). Stomata openings are the main route of
entry of pathogens into plants and plants have evolved a
mechanism to regulate stomata openings as an immune
response to bacterial invasion. Closure of the stomata
causes fewer pathogens to enter the plant, thus having a
negative impact on pathogenesis (Zeng et al. 2011).

Rice yields (Mg.ha'')

The results of the analysis of variance on rice yield due
to the interaction effects of varieties and fertilizer
application showed a significant effect. The rice production
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yield is presented in Figure 6. If there is an association
between the rice yield with the intensity of leaf spot
disease, the low intensity of the disease will produce high
yield as observed in Ciherang variety. Conversely, if the
high intensity of the disease will produce low rice yield as
showed in Inpari 6 variety.

Fertilizer treatment has a significant effect on rice
production, but not significantly on the level of disease
intensity both in the vegetative and generative phases.
Taufik (2011) stated that in generative phase, the resistance
response of rice plant varies but there is a tendency that
varieties resistant or vulnerable in the vegetative phase also
tend to be more resistant or vulnerable at the generative
level. The intensity lcelf spot disease was higher the
treatment of (p/) 200 kg ha'' Urea compared to 200 kg.ha'!
Urea + 200 kg.ha! NPK fertilizer. This is comparable for
rice yield, where the rice yield at the treatment of 200
kg.ha'! Urea fertilizer is lower (2.58 Mg. ha™!) compared to
at the treatment 200 kgha' Urea +200 kgha' NPK
fertilizer (2.8 Mgha'!'). Walkey (1985) and Dewi et al.
(2013) stated that the resistance of plants tolerant to
diseases, in general, has good growth and is able to
compensate the level of pathogenic infections to produce
high yield. According to Agrios (2005), tolerance or
resistance is a trait that can be inherited, these traits allow
pathogens to develop and multiply within the host while
the host does not have receptor parts to activate toxic
substances released by pathogens, so that plants are still
able I(B'()ducc.

In conclusion, from the study, it can be concluded that
the resistance of rice against leaf spot diseases is strongly
influenced by the varieties. Ciherang variety is the most
resistant to the leaf spot disease in the study site at 7- 49
days after planting of observation. More than one
pathogenic fungi were identified to cause leaf spot diseases
of rice plants cultivated in the study sites. There is a
positive correlation between the humidity and the rate of
infection of leaf spot disease. Stomata density is not always
to be an indicator of the plant resistant to diseases. Varied
interaction was observed between varieties and fertilization
on rice yield. The highest yield was produced by Ciherang
variety with fertilizing of 200 kg.ha™' Urea + 200 kg.ha™
NPK (3.58 Mg ha-1).

REFERENCES

Abdulrachman, Yulianto. 2001. Effect of potassium fertilizer combination
to the intensity of brown-strip leaf spot diseases. J Fitopatologi
Indonesia. [Indonesian]

Agrios GN. 2005. Plant Pathology. 5th ed. Elsevier Academic Press, New
York

Alexopoulos CJ, Mims CW. 1979, Introductory Mycology . John Wiley &
Sons, New York

Badan Pusar Statistik. 2016. Agriculture in Number. Disbuntanakan, Kutai
Barat. [Indonesian]

Barnett HL. 1960. Illustrated Genera of Imperfect Fungi. 2nd ed. Burgess
Publishing Company, United States of America.

Booth C. 1971. The Genus Fusanum. Commonwealth Mycological
Institute, Key Surrey., UK.

Busi S. Peddikotla P, Suryanarayana M, Upadyayula, Yenamandra V.
2009, Secondary metabolites of Curvilaria oryzae MTCC 2605. Rec
Nat Prod 3 (4): 204-208.

Butt AR, Yaseen SL Javaid A. 2011. Seed borne mycoflora of stored rice
grains and its chemical control. J Anim Plant S¢121 (2): 193-196.
Debona D, Rodriques FA, Rios JA, Martin SC, Pereina LF, DaMatta FM.
2014. Limitations to photosynthesis in leaves of wheat plants infected

by Pyricularia oryzae. Phytopathology 104 (1): 34-39

Dewi IM, Cholil A, Muhibuddin A. 2013, Relationship characteristics of
leaf tissue with the intensity of leaf spot disease caused by
(Pyricularia oryzae cav.) at several rice genotypes (Orvza sativa L.).

Jurnal Hama dan Penyakit Tumbuhan Tropika 1 (2} 10-18.
[Indonesian]
FAOSTAT. 2004,  https://www.indonesia investmens com/id/bisnis/

commodities / rice / item1 837)

Horsfall JG., Cowling EB. 1980. Plant Disease. Harry Mussell: Tolerance
of Disease. Academic Press, New York.

Hsuan HM, Salleh B, Zakaria L. 2011. Molecular identification
of Fusarium species in Gibberella fujikuroi species complex from
rice. sugarcane and maize from Peninsular Malaysia. Intl ] Mol Sci 12
(10): 6722-6732.

Idris H, Nurmansyah N. 2016. The resistance of four clones of serai wangi
plant against Fusarium sp.. Pestalotia sp., and Curvalaria sp.
pathogens causing leaf spot diseases. Buletin Penelition Tanaman
Rempah dan Obat 26 (2): 125-132. [Indonesian]

Ikrarwati, Yukti AM. 2014 . Physiological and pathological quality control
of seeds of Ciherang and Hipa 8 varieties. Buletin Pertanian
Perkotaan 4 (1) 27-37. [Indonesian]

Majeed RA, Shahid AA, Ashfaq M. Saleem MZ, Haider MS. 2016. First
report of Curvelaria (unara causing brown leaf spots of rice in
Punjab, Pakistan. APS I Plant Dis 100 (1): 219-223.

Oishimaya SN. 2017, Top rice exporting and importing countries. World
Atlas.  https:/fwww.wordatlas.com/articles'top-rice-ex porting -and-
importing-countries html

Pagliaccia D, Umk RZ, Wong F, Douhan LAL Greer CA. Vidalakis G,
Douhan GW. 2018, Genetic structure of the rce blast pathogen
(Magnaporthe oryzae) over a decade in North Central California rice
fields. Microb Ecol 75 (2): 310-327

Pinciroli M. Gribaldo A, Vidal A. Bezus R. Sisterna M. 2013. Mycobiota
evolution during storage of paddy. brown and milled rice in different
genotypes. Summa Phytophathol 39 (3): 157-161.

Pradana AW, Samiyarsih S, Muljowati JS. 2017. Correlation leaf anatomy
characters of sweet potato (fpomoea bataras L.); The resistant and
susceptible cultivar against the leaf spot disease. Scr Biol 4 (1) 21-
20, [Indonesian]

Semangun H. 2001. Introduction of Plant Diseases Sciences. Gadjah
Mada University Press, Yogyakarta. [Indonesian |

Shabana, Ahdel-Fattah GM, lsmail AE, Rashad YM. 2008. Control of
brown spot pathogen of rice (Bipolarts oryvzae) using some phenolic
antioxidants. Braz I Microbiol 39 (3 438444,

Suryadi Y. 1995, Effect of potassium and mulch against the bacterial
"Hawar Daun" disease caused by Pseudomonas syringae pv glycinea.
Risalah Kongres Nasional XII dan Seminar Imiah Perhimpunan
Fitopatologi  Indonesia, Yogyakarta 6-8  September 1993,
[Indonesian]

Taufik M. 2011. Evaliation of the resistance of the local upland rice
against “Blast™ disease caused by Pwricularia orvzae in the field. J
Agriplus 21 (1): 68-74. [Indonesian]

Tuite J. 1969. Plant Pathological Methods: Fungi and Bacteria. Burgess
Publ. Co., Minneapolis, Minnesota.

Walkey DGA. 1985, Applied Plant Virology. William Heinemann Lid.,
London.

Wiyono S. 2007, Climate change and the explosion of plant pest and
diseases (in Indonesian). Makalah Seminar Sehari Tentang
Keanckaragaman Hayati di Tengah Perubahan Iklim: Tantangan
Masa Depan Indonesia, KEHATI, Jakarta 28 Juni 2007. [Indonesian]

Yudiwanti. 2007, Antagonistic effect of stomata o the resistance of leaf
spot disease and yield at grown pea. Prosiding Seminar Nasional
Bioteknologi  Pemuliaan Tanaman. Depariemen Agronomi dan
Hortikultura Faperta IPB, Bogor, 1-2 Agustus 2006. [Indonesian]

Zeng W, Melotto M, Yang He 5. 2011. Plant stomata; A checkpoint of
host, immunity and pathogen virulence. Curr Opin Biotechnol 21 (5):
599-603.




Plant resistance to leaves and their effects on paddy rice

production in Kutai Barat District, East Kalimantan Province,
Indonesia

ORIGINALITY REPORT

/s

SIMILARI

Ay Ay 2%

TY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY S

OURCES

N Wardani, Meidaliyantisyah, ] Hendra, A A
Rivaie. "Improvement of robusta coffee
performance with conservation and fertilizer
treatment in Air Naningan District,
Tanggamus Regency, Lampung", IOP
Conference Series: Earth and Environmental
Science, 2021

Publication

T

o

academicjournals.org

Internet Source

T

e

Submitted to Universitas Jenderal Soedirman
Student Paper

(K

lkrar Taruna Syah, Purnama Darmadji, Yudi
Pranoto. "Microencapsulation of Refined
Liquid Smoke Using Maltodextrin Produced
from Broken Rice Starch", Journal of Food
Processing and Preservation, 2016

Publication

T




Nian-Feng Wan, Shuang-Xi Li, Tao Li, Andrea
Cavalieri et al. "Ecological intensification of
rice production through rice-fish co-culture”,
Journal of Cleaner Production, 2019

Publication

T

www.saulibrary.edu.bd

Internet Source

T

BH B

biodiversitas.mipa.uns.ac.id

Internet Source

T

ijeab.com

Internet Source

T

talenta.usu.ac.id

Internet Source

1w

—
-

WWW.rspo.org

Internet Source

T

Exclude quotes On Exclude matches <1%

Exclude bibliography On



