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ABSTRACT

Bewrisia tabaci is one of the limiting factors in chili farming, because it can cause damage both directly and
indirectly as a vector for the Pepper yellow leaf curl virus (PepYLCV). Intercropping chili with corn is one of the
efforts to control B. fabaci. Physically, corn plants are able to withstand the presence of B. Zabaci, in addition to
producing volatile compounds that are repellent to B. Zabaci. This research was conducted to determine the
optimal age of corn plants to be intercropped with chili plants. The research was conducted in Pleret District,
Bantul Regency by testing five different ages of corn: 2 weeks after planting, 6 weeks after planting, 8 weeks after
planting, 10 weeks after planting and control (without intercropping with corn). Weeks after planting are counted
from the first day the corn seeds were planted. Yellow sticky trap was used to determine the presence of B. zabaci
population in each treatment plot. Yellow sticky trap was tied to bamboo sticks and placed on treatment beds
with as many as 2 (two) traps per treatment plot. The distance between the yellow sticky trap and the plant was
30 cm, so the height of the trap was always adjusted according to the height of the plant. Observation of B.
tabaci population was carried out every 5 days by counting the number of B. abaci caught in yellow sticky traps.
The results showed that the population of B. Zabaci in the chili plots intercropped with corn was lower than that
in the control plot, especially at the age of 6 weeks after planting (WAP). However, the intercropping of chilies
and corn had no significant effect on the incidence of yellow disease in chilies.

Keywords: Bewisia tabaci; corn; intercropping; yellow disease

INTRODUCTION Damage caused by B. #abaci attack on chilies can

o _ _ occur directly or indirectly. Direct damage occurs
Chili is one of the leading horticultural com- o ¥ ge ©
. . . . when whitefly causes leaves to become chlorosis and
modities that is widely cultivated and has the high- _
. . . . o drop, or plants become stunted due to feeding ac-
est price fluctuations in Indonesia (Adriani ef al.,

2019). The harvested area for red chilies in 2019
ranks at the top compared to other vegetable com-

tivity. Meanwhile, indirect damage occurs when the
honeydew released by whitefly grows sooty fungi

modities (Centre for Agricultural Data and Infor- which can reduce the rate of the photosynthesis

mation Systems, 2020). Chili productivity in Indonesia process thereby reducing fruit quality (McAuslane

& Smith, 2015). In addition, the whitefly B. zabaci is
a vector that can transmit Pepper yellow leaf curl virus
in chilies (PepYLCV) and the distribution of Pep
YLCV increases respectively to B. fabaci popula-

is still relatively low compared to other countries in
Asia. Several factors have contributed to the low
productivity of Indonesian chilies, including the use
:i ;r;feesrtlzzcsle;icsl;;zthf:cllzlE;;ii?i;ingz}rﬁzﬁzz tions. Whiteflies can persistently spread the virus,
2013). One of the pests that attack red chili plants

is the whitefly, Bewisia tabaci Gennadius.

which means once it feeds on a viral-loaded plant,
it will persist in the insect’s body throughout its life.
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Thus, the virus can be transmitted even after the
vector is shed (Nigam, 2021). This virus can cause
significant yield loss (Ashwathappa ez a/, 2020), es-
pecially in chili pepper (Zaidi ef al., 2017) that can
even reach 100% of yield loss (Kenyon ez al., 2014).

One strategy to suppress B. fabaci populations
is to use border plants. Friarini e¢f 4/ (2016) proved
that corn was quite effective in reducing the spread
of B. tabaci in red chili planting plots, which in turn
was also able to inhibit the spread of the yellow
virus in red chilies. Meanwhile, Udiarto ez a/. (2023)
also proved that cultivating corn as a limiter and in
combination with sunn-hem can reduce the inci-
dence of chili yellow disease by up to 49.94 — 50.80%.

Corn have been known to produce volatile or-
ganic compounds that were not favored by B. fabaci
(Tyasningsiwi e al., 2019). Corn leaves are known to
contain volatile compounds with carbon groups,
namely (Z)-3-hexenol (2-7%), (Z)-3-hexenyl acetate
(3-14%), (Z)-4-hepten-2-one (2-8%) and (Z)-4-hep-
ten-2-ol (2-4%) (Buttery & Ling, 1984). Konstanto-
poulou ¢# al. (2004) showed that the volatile com-
pounds of corn plants quantitatively affect the
oviposition behaviour of female Sesamzia nonagrioides
where filter papers containing volatile compounds
with higher aldehyde groups has fewer eggs than
those with lower aldehyde groups. In addition, corn
silk also contains a wide range of bioactive com-
pounds in the form of volatile oils, steroids, and
other natural antioxidants, such as polyphenols and
flavonoids (Bhuvaneshwari & Sivakami, 2017; Singh
et al., 2022; Zili¢ e al., 2016). Tyasningsiwi e al.
(2019) reported that corn grown in a greenhouse
produces different volatile compounds at each age
stage. The most optimal age of corn in producing
repellent compounds is 12 weeks after planting
(WAP), with a rejection rate of B. fabaci of 83.72%.
However, information on the ability of corn plants
to resist B. Zabaci at the field settings are still limited.
Therefore, this study aims to examine the ability of
corn plants to resist B. zabaci in the field.

MATERIALS AND METHODS

The research was conducted at a chili plantation
field in Pleret District, Bantul Regency, Yogyakarta
and The Laboratory of Pest Science, Department
of Plant Pests and Diseases, Faculty of Agriculture,

Universitas Gadjah Mada from August 2022 to Au-
gust 2023,

Field Experiment

The corn variety used in this study was BISI-2,
while the chili variety used in this study was LABA.
The study was conducted to test the ability of corn
to resist B. Zabaci. The treatment used was the age of
the corn plant. Corn plants at the age of two, six,
eight, and ten weeks after planting (WAP) com-
pared to controls (no corn plants at a radius of 30
meters). Weeks after planting (WAP) are counted
from the first day the seeds were planted. Each
treatment was repeated five times. Chili and corn
plants were planted in beds measuring 100 cm 500
cm with a distance of 40 cm between the beds. Two
beds of chili plants are flanked by one bed of corn
plants according to the treatment used. To prevent
the influence of corn plants on other plots, each
treatment plot was spaced 10 meters apart (Figure 1).
Corns were planted earlier than chilies according to
the treatment used. Transplanting chilies were car-
ried out when the chilies were 4 weeks old with a
planting distance of 40 cm X 50 cm.

Yellow sticky trap (YST) was used to determine
the presence of B. fabaci population in each treat-
ment plot. YST was tied to bamboo sticks and placed
on treatment beds with as many as 2 (two) traps per
treatment plot. The distance between the yellow
sticky trap and the plant was 30 cm, so the height of
the trap was always adjusted according to the height
of the plant.

The parameters observed in this test were the
number of B. tabaci caught in the yellow sticky trap
and the incidence of yellow diseases. Observation
of the number B. zabaci was conducted during dry
season of September — October 2022 and carried out
every five days until the chili plants are 60 days old.
Observation of the incidence of yellow diseases was
carried out every 15 days since the age of chili 30
days after planting to 75 days after planting (DAP).
Disease incidence was calculated using the formula
(Masnilah e# al., 2020):

DI = %x 100%

DI= percentage of yellow disease incidence; n=
number of plants affected; N= the number of
plants observed
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Figure 1. Chili and corn planting design

The data obtained were analyzed by analysis of
variance (ANOVA) and the differences between
treatments were determined using the Tukey test at

the 5% level.

Mass Rearing of B. tabaci

Mass rearing of B. fabaci was carried out based
on the method of Rinaldi ¢ 2/, (2016) with modifi-
cation by researchers. The imago of B. fabaci were
caught from eggplant, chili and tomato plantations.
The imago of B. fabaci obtained from the field were
placed in cages made of wood covered with gauze
measuring 150 cm X 150 cm X 150 cm and filled with
eggplant plants as host plants. Twenty (20) polybags
of host plants aged = 4 WAP were placed in cages.
An infected plant was replaced with a new healthy
plant. The imago of B. zabaci used in this test were
10 females starting from the second generation (F2)
after collection from the field for each treatment in
each replication. The use of B. zabaci females, based
on Hasyim ¢f al. (2016) where female whiteflies have
a higher level of virus transmission efficiency com-
pared to male insects.

Test of Corn Volatile Compounds as a Repellent
for B. tabaci Using Olfactometer

This test was carried out using corn plant which
give best repellency result in field test. Corn plants
were placed in plastic boxs sizing 40 cm X 40 cm X
150 e¢m for about 24 hours to collect the volatiles
produce by the plant. Collected volatile compounds
in the plastic box then be transferred to olfactome-
ter using aerator. Volatile compounds were drained
from inside the plant cover using an aerator and
connected to an olfactometer. The olfactometer test
used a Y-shaped glass tube with a diameter of 1.3
cm, with a long base and two hands of 10 cm each.
Each end of the Y-tube was covered using gauze.
One of the tube hands was perforated to be con-
nected to the aerator hose so that gas from inside
the hood can be channeled into the olfacto-meter
tube. Then faced with a small fan to blow air slowly
so that it directs B. zabaci towards the two hands of
the tube. This test was carried out in a closed room
with even lighting between the right and left Y-tube
hands. This is to prevent B. zabaci response bias due
to light factors. Imago of B. #abaci chose the smell
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on one of the Y-tube hands. Bewisia tabaci was al-
lowed to choose and waits for 10 minutes to walk
towards the Y-tube hand 7 cm long from the base
of the hand and stays for approximately one minute
at that location. If B. fabaci did not make a selection
for 10 minutes, it was considered no response (Meilin,
2012). The parameters observed in this experiment
were the number of B. zabaci which avoided volatile
compounds of corn plants at various ages. The per-
centage of repellent was calculated based on the
formula of Sjam ez a/. (2010)

(A—N
% X 100%

Percentage of repellent =

A = 1imago on control; N = imago on corn volatile
compound.

Classification of repellent level is as follows:
Class 1 = 0.1—20%; Class 2 = 20.1—40%; Class 3 =
40.1-60%; Class 4 = 60.1=80%; Class 5 = 80.1—100%.

RESULTS AND DISCUSSION

Population of B. tabaci

The field test results for the repellency of B. tabaci
in corn showed that the corn crop caused a decrease
in the population of B. fabaci in chili plants. The
population of B. #abaci on chili crops accompanied
by corn crops was significantly different from the
control, namely chili crops which were not accom-
panied by corn crops. The age of the corn crops
used to accompany the chili crops also had influ-
ences on B. fabaci populations which were trapped
in the yellow sticky traps. The most optimal age of
corn crops used to accompany chili crops was corn
aged 6 WAP, because the population of B. fabaci
was significantly lower (P <0.05) than the treatment
at corn ages 2, 8, and 10 WAP (Figure 2).

The high population of B. fabaci in the 2 WAP
corn treatment could be due to the fact that the corn
crops were still too young so that they had not been
able to provide optimal assistance effects both phys-
ically and in terms of the production of volatile
compounds repelling B. fabaci. According to Arimura
et al. (2004), in general, vegetative tissues release
volatile compounds in small quantities, which can be
caused by mechanical damage and infection by her-
bivores or pathogens. The most optimal repellent
ability was found in the treatment of corn aged 6 WAP.
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Figure 2. The population of Bewisia tabaci caught in the
yellow sticky trap at each age treatment of corn
crops (numbers followed by different letters
were significantly different according to Tukey
Test [« = 0.05]; WAP = weeks after planting)

At this age, corn crops had entered the tasselling
and silking phase, where physically, the leaves of
the corn plant are fully opened and produce male and
female flowers. The results of the study by Knudsen
et al. (20006) stated that the most diverse mixtures
with the highest abundance of volatile compounds
were released mainly from flowers in most flower-
ing plants. This is in accordance with the research
of Tyasningsiwi ¢f al. (2019), which showed that the
composition of volatile compounds was higher as
the age of the corn crops get older. The repellent
ability of corn plants at the age of 8 WAP and 10
WAP were not high even though at these ages they
had also entered the tasselling and silking phases.
Corn plants aged 8 and 10 WAP could not opti-
mally accompany chili plants because the time pe-
riod was narrower than corn plants 6 WAP. The
harvesting age of corn crops was 15 WAP so that
when chilies reach the optimal age for the develop-
ment of B. fabaci, they are no longer accompanied
by corn crops. According to Yuliani ez al. (2006)
stated that the B. Zabaci populations increase and
reaches its peak when the chili plants are between
63—77 DAP, then the population of B. fabaci will de-
crease again. The population decline was due to the
chili plants at that age no longer having young leaves
or their vegetative growth had stopped making
them less suitable to be used as hosts for B. tabaci
again.

The ability of corn crops to produce volatile com-
pounds that were repellent to B. fabaci is strength-
ened by B. fabaci trap data before and after corn
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plants were harvested. Based on the observations, it
was known that there was an increase in the popu-
lation of B. fabaci after the corn plants were har-
vested at the age of 6, 8, and 10 WAP treatments,
on the contrary there was a decrease in the B. zabaci
population after the corn plants were harvested in
the 2 WAP treatment (Figure 3). There was no sig-
nificant difference in the population of B. #abaci be-
fore and after the corns were harvested at the age
of 2 and 6 WAP. This could be due to the corn har-
vest time in the two treatments which had entered
the rainy season. Corn harvest for treatments aged
2 WAP and 6 WAP were carried out in October and
November where the rainfall was higher than in
September (harvest time for treatments 8 WAP and
10 WAP). Based on data from the Yogyakarta Cli-
matology Station, in October and November, rain-
fall in Pleret District reached 380.4 mm and 666.6
mm (Meteorological, Climatological, and Geo-
physical Agency, 2023). This rainfall is much higher
than when harvesting corn treatment aged 8 and 10
WAP which was carried out in September, namely
19.5 mm. According to Sudiono and Purnomo
(2009), rainfall affects the population of B. fabaci,
the higher the rainfall, the whitefly population de-
creases. The high intensity of rain causes the pop-
ulation of B. tabaci to naturally stress, drives insects
away from the plants and can also affect microcli-
matic conditions through cooling (Dobkin ez 4/,
1987; Kamata & Igarashi, 1994).
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Figure 3. The population of Bewisia tabaci before and
after the corn plants were harvested at each age
treatment of the corn crops (numbers followed
by different letters were significantly different
according to t-Test [« = 0.05]; WAP = weeks
after planting)

Vol. 28 No. 1

Incidence of Yellow Disease

The observation results showed that the inci-
dence of yellow disease increased at each observa-
tion interval. The results of the analysis showed
that the incidence of yellow disease in chili aged 30
and 60 DAP was not significantly different between
the four treatments but significantly different from
the controls. The incidence of yellow disease in-
creased at the age of 45 DAP and there was no sig-
nificantly difference between the corn treatment
and the control. The incidence of yellow disease at
the end of the observation (75 DAP) was not sig-
nificantly different between the four treatments, but
was significantly different between the 2 and 6
WARP corn treatments and the control (Table 1).

The incidence of chili yellow disease increased
with the age of chili in all treatments and controls.
Age treatment of corn crops did not affect the in-
cidence of yellow disease. Based on statistical analy-
sis, the incidence of yellow disease was significantly
different in treatments 2 and 6 WAP compared to
the control (without corn). The lowest incidence of
yellow disease occurred in the chili plants accom-
panied by corn age 6 WAP. According to Jeger
(2020), the occurrence of disease incidents in plants
is influenced by several things such as virus viru-
lence or the ability of viruses to cause disease, the
influence of plant genotypes or varieties, and most
importantly the influence of the abundance of in-
sect vectors supported by environmental condi-
tions. One of the factors that play a very important
role in the spread of yellow disease caused by this
virus is the presence of the insect vector of the
virus, namely the whitefly (B. tabaci). The higher
the population of B. Zabaci, the higher the incidence
of yellow disease (Narendra ez /., 2017; Taufik ez
al., 2023; Temaja et al., 2022). Bemisia tabaci trans-
mits the yellow virus persistently from diseased plants
to healthy plants. Bewisia tabaci acquires the virus
when it takes food from diseased plants or plants
that have been infected with the yellow virus. The
virus taken from diseased plants enters through the
digestive tract, penetrates the intestinal wall, circu-
lates in the insect's body fluids (hemolymph) and
then in the salivary glands. When B. zabaci sucks
food from healthy plants, the virus that has been in
the salivary glands will indirectly enter the body of
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Table 1. Incidence of yellow disease at various ages of corn planting

Incidence of yellow disease in chili crop (%0)

Age of Corn Planting

30 DAP 45 DAP 60 DAP 75 DAP
2 WAP 2.67 £0.94b 10.00 + 0.784 20.33 + 0.85b 26.67 £ 1.67b
6 WAP 2.33 +0.62b 6.33 £ 0.884 15.67 £ 0.62P 25.67 + 1.10b
8 WAP 2.67 £0.19b 9.00 £ 0.622 18.33 £ 1.11b 36.67 + 0.78ab
10 WAP 433 £0.24b 8.00 £ 0.784 28.67 £ 0.78b 45.33 + (.752b
Control 18.25 + 0.954 19.00 £ 0.642 55.00 £ 1.514 60.00 + 1.43a

Remarks: Numbers followed by the same letter were not significantly different according to Tukey Test (« = 0.05); WAP = weeks

after planting; DAP = days after planting

Table 2. Results of the repellency test for corn volatile compounds against Bewzisia tabaci with an olfactometer

Imago on control

Imago on corn volatile

Test (A) compound (N) No response imago Percentage of repellent (%0)

1 6 2 2 66.67

2 8 1 1 87.5

3 4 3 3 25

4 6 3 1 50

5 10 0 0 100

6 8 1 1 87.5

7 6 4 0 33.33

8 6 3 1 50

9 7 1 2 85.71

10 6 0 4 100

Average £ SE 68.57+27.53

the plant along with the fluids from the insect's
mouth.

The incidence of yellow disease increased at the
age of 45 DAP and there was no significantly dif-
ference between the corn treatment and the control.
This can be caused by transmission of yellow virus
disease which has occurred since the vegetative phase,
both in the treatment and control. The success of
Gemini virus transmission is closely related to the
vector insect and the incubation period. Selangga
et al. (2019) stated that the incubation period for
Gemini virus in chili plants ranges from 7—28 days
after the plants are inoculated with the virus.

Results of the Repellence Test of Corn Volatile Com-
pounds against B. tabaci Using an Olfactometer

The olfactometer test was only carried out on
corn plants aged 6 WAP where the results of obser-
vations showed that the population of B. tabaci was
the lowest compared to other corn age treatments.

The results of the corn volatile compound repel-
lence test against B. fabaci are shown in Table 2.
The percentage of repellency of corn volatile
compounds against B. zabaci was 68.57 = 27.53 (%)
and entered class 4. The resulting repellent index
comes from the greater number of B. Zabaci in the
control hand than the B. Zabaci in the corn volatile
compound treatment hand. The large number of
B. tabaci in the control hand was because corn plants
contain compounds that act as insect repellents. Re-
pellent volatile compounds are produced from plant
secondary metabolites, including: monoterpenes,
diterpenoids, aromatic esters, flavonoids, and alka-
loids. These compounds are obtained from all parts
of the plant, namely flowers, leaves, shoots, and
nectar (Pohan, 2014). The results of Tyasningsiwi e#
al’s research (2019) which was conducted on a
greenhouse scale showed that corn plants aged 6
WAP produced citronellyl acetate compound which
was repellent to B. fabaci with a repellency rate of
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36.19 = 10.50 in n-hexane solvent and 47.62 * 5.83
in ethanol solvent.

CONCLUSION

Corn crops were able to resist the presence of B.
tabaci on chili crops, and corn aged 6 WAP was
proven to provide the most optimal repellence ef-
tect. However, the presence of corn crops did not
significantly affect the incidence of yellow disease
in chilies.

ACKNOWLEDGEMENT

This research was funded by Agency for Agri-
cultural Instrument Standards. This article is part
of the first author's Master thesis.

LITERATURE CITED

Adriani, D, Hamzah, M., & Prasetya, M.A. (2019).
The Estimation of Economic Appearance and
Profitability Function of Drip Irrigation in Tidal
Lands (A Case of Chili Farming). Sriwijaya
Journal of Environment, 4(3), 138-145. http://
doi.org/10.22135/5je.2019.4.3.138-145

Arimura G-1., Ozawa, R., Kugimiya, S., Takabayashi,
J., & Bohlmann, J. (2004). Herbivore Induced
Defense Response in a Model Legume. Two-
Spotted Spider Mites Induce Emission of (E)-8-
Ocimene and Transcript Accumulation of
(E)-B-Ocimene Synthase in Lozus japonicus. Plant
Physiology, 135(4), 1976-1983. https://doi.org/
10.1104/pp.104.042929

Ashwathappa, K.V, Venkataravanappa, V., Reddy,
C.N.L,, & Reddy, M.K. (2020). Association of
Tomato leaf curl New Delhi virus with Mosaic and
Leaf Curl Disease of Chrysanthemum and Its
Whitefly Cryptic Species. Indian Phytopathology,
73(3), 533-542. https://doi.org/10.1007 /5423
60-020-00214-1

Bhuvaneshwari, K., & Sivakami, PL.S. (2017).
Analysis of Nutrients and Photochemicals Con-
tent in Corn Silk (Zea mays). International Journal
of Science and Research, 6(1), 79-81. Retrieved
from https://wwwijst.net/getabstract. phprpa-
perid=ART20163373

Vol. 28 No. 1

Buttery, R.G., & Ling, L..C. (1984). Corn Leaf
Volatiles: Identification Using Tenax Trapping
for Possible Insect Attractants. Journal of Agri-
cultural and Food Chemistry, 32(5), 1104-1100.
https://doi.org/10.1021/jf00125a044

Centre for Agricultural Data and Information Sys-
tems. (2020). Chili Outlook, Horticulture Sub-
Sector
Indonesia: Ministry of Agriculture.

Dobkin D.S., Olivieri, 1., & Ehtlich, PR. (1987).
Rainfall and the Interaction of Microclimate

Agricultural  Commodity. Jakarta,

with Larval Resources in the Population Dy-
namics of Checkerspot Butterflies (Euphydryas
editha) Inhabiting Serpentine Grassland.
Ocecologia, 71(2), 161-166. https://doi.org/10.
1007/BF00377280

Friarini, Y.P., Witjaksono., & Suputa, S. (2016).
Study of the Use of Maize as Barrier Crop in
Chili to Control Bewsisia tabaci (Gennadius) Pop-
ulation. Jurnal Perlindungan Tanaman Indonesia,

20(2),79-83. https:/ /doi.ore/10.22146/ipti. 17731

Hasyim, A., Setiawati, W., & Liferdi, L. (2016). Kutu
kebul Bemisia tabaci Gennadius (Hemiptera:
Aleyrodidae) Penyebar Penyakit Virus Mosaik
Kuning pada Tanaman Terung IPTEK Hor-
tikultnra, (12), 50—54. Retrieved from https://
trepository.pertanian.go.id/handle/
123456789/6731

Jeger, M.J. (2020). The Epidemiology of Plant Virus
Disease: Towards a New Synthesis. Plants (Basel),
9(12), 1768. https://doi.org/10.3390/plants91
21768

Kamata, N., & Igarashi, Y. (1994). Influence of Rain-
fall on Feeding Behavior, Growth, and Mortality
of Larvae of the Beech Caterpillar, Quadricalcar-
tfera punctatella (Motschulsky) (Lep, Notodonti-
dae). Journal of Applied Entomology, 118(1-5),
347-353. https://doi.org/10.1111/j.1439-0418.
1994.tb00810.x

Kenyon, L., Tsai, W-S., Shih, S-L.., & Lee, L-M. (2014).
Emergence and Diversity of Begomoviruses In-
fecting Solanaceous Crops in East and South-
east Asia. Virus Research, 186, 104—113.
https://doi.org/10.1016/j.virusres.2013.12.026

ISSN 1410-1637 (print), ISSN 2548-4788 (online)


https://doi.org/10.1016/j.virusres.2013.12.026
https://doi.org/10.1111/j.1439-0418.1994.tb00810.x
https://doi.org/10.1111/j.1439-0418.1994.tb00810.x
https://doi.org/10.3390/plants9121768
https://doi.org/10.3390/plants9121768
https://repository.pertanian.go.id/handle/123456789/6731
https://repository.pertanian.go.id/handle/123456789/6731
https://repository.pertanian.go.id/handle/123456789/6731
https://doi.org/10.22146/jpti.17731
https://doi.org/10.1007/BF00377280
https://doi.org/10.1007/BF00377280
https://doi.org/10.1021/jf00125a044
https://www.ijsr.net/getabstract.php?paperid=ART20163373
https://www.ijsr.net/getabstract.php?paperid=ART20163373
https://doi.org/10.1007/s42360-020-00214-1
https://doi.org/10.1007/s42360-020-00214-1
https://doi.org/10.1104/pp.104.042929
https://doi.org/10.1104/pp.104.042929
http://doi.org/10.22135/sje.2019.4.3.138-145
http://doi.org/10.22135/sje.2019.4.3.138-145

Yolanda ez al.: Population of Bewmisia tabaci and Incidence of Yellow Disease in Chili Intercropped with Corn 75

Konstantopoulou, M.A., Krokos, FED., & Ma-
zomenos, B.E. (2004) Chemical Composition of
Corn Leaf Essential Oils and Their Role in the
Oviposition Behavior of Sesamia nonagrioides
Females. Journal of Chemical Ecology, 30(11),
2243-2256. https://doi.org/10.1023/B:JOEC.
0000048786.12136.40

Knudsen, J.T., Eriksson, R., Gershenzon, J., & Stahl,
B. (20006). Diversity and Distribution of Floral
Scent. The Botanical Review, 72(1), 1—=120.
https://doi.org/10.1663/0006-8101(2006)72
[1:DADOFS]2.0.CO;2

Masnilah, R., Wahyuni, W. S., Nurcahyanti, S.D.,
Majid, A., Addy, H.S., & Wafa, A. (2020). Insid-
ensi dan Keparahan Penyakit Penting Tanaman
Padi di Kabupaten Jember. Agritrop: Jurnal Iinm-
Ly Pertanian (Journal of Agricultural Science),
18(1), 1-12. https:/ /doi.org/10.32528 / agtitrop.
v18i1.3103

McAuslane, H.J., & Smith, H.A. (2015). Sweer Potato
Whitefly B Biotipe Bemisia tabaci (Gennadius)
(Insecta: Hemiptera; Aleyrodidadae). Entomology
and Nematology Department, UF/IFAS Ex-
tension, University of Florida. Retrieved from
https:/ /www.growables.org/informationVeg/d-
ocuments/SilverleafWhitefly.pdf

Meilin, A. (2012). Dampak Insektisida pada Para-
sitoid Telur Wereng Batang Cokelat dan Deltametrin
Konsentrasi Sublethal terbadap Anagrus nilaparvatae
(Hymenoptera: Mymaridae). [Dissertation].
Yogyakarta, Indonesia: Universitas Gadjah Mada.

Meteorological, Climatological, and Geophysical
Agency.  (2023).  Ounline  Rainfall  Data.
https://dataonline.bmkg.go.id/home

Narendra, A.A.G.A., Phabiola, T.A., & Yuliadhi.
K.A. (2017). Hubungan antara Populasi Kutu
Kebul (Bewisia tabaci) (Gennadius) (Hemiptera:
Aleyrodidae) dengan Insiden Penyakit Kuning
pada Tanaman Tomat (Solanum lycopersicum Mill.)
di Dusun Marga Tengah, Desa Kerta, Keca-
matan Payangan, Bali. E-Jurnal Agroekoteknologi
Tropika, 6(3), 339—348.
https://ojs.unud.ac.id/index.php/jat/article/vie
w/32443

Retrieved from

Nigam, D. (2021). Genomic Variation and Diver-
sification in Begomovirus Genome in Implica-
tion to Host and Vector Adaptation. Plants,
10(8), 1706. https:/ /doi.org/10.3390/plants100
81706

Pohan, S.D. (2014). Pemanfaatan Ekstrak Tanaman
sebagai Pestisida Alami (Biopestisida) dalam
Pengendalian Hama Serangga. Jurnal Pengabdian
Kepada Masyarakat, 20(75), 94—99.

Rinaldi, E.B., Rachmawati, J., & Udiarto, B.K. (2010).
Pengaruh Ekstrak Bunga Krisan (Chrysanthenum
cinerariaefolium Trev.), Bunga Saliara (Lantana
camara Linn.), dan Bunga Lavender (Lavandula
angustifolia Mill.) terthadap Repellency Kutu Kebul
(Bemrisia tabaci Genn.). Jurnal Pendidikan Biologi
(Bioed), 4(1), 41—49. https://doi.org/10.2515
7/jpb.v4il.554

Selangga, D.G.W., Hidayat, S.H., Susila, A.D., &
Wiyono, S. (2019). The Effect of Silica (S8i0,) to
the Severity of Yellow Leaf Curl Disease on
Chili Pepper. Jurnal Perlindungan Tanaman
Indonesia, 23(1), 54-60. https://doi.org/10.22
146/ipti.38951

Sjam, S., Melina., & Thamrin, S. (2010). Pengujian
Ekstrak Tumbuhan Vitex trifolia 1., Acorus
colomus 1., dan Andropogon nardus 1. terhadap
Hama Pasca Panen Araecerus fasciculatus De Geer
(Coleoptera: Anthribidae) pada Biji Kakao.
Jurnal Entomologi Indonesia, 7(1), 1=8. Retrieved
from https://jurnal.pei-pusat.org/index.php/
jei/article/view/97

Singh, J., Inbaraj, B.S., Kaur, S., Rasane, P, &
Nanda, V. (2022). Phytochemical Analysis and
Characterization of Corn Silk (Zea mays, G5417).
Agronomy, 12(4), 777. https:/ /doi.org/10.3390/
agronomy12040777

Soelaiman, V., & Ernawati, A. (2013). Pertumbuhan
dan Perkembangan Cabai Keriting (Capsicum
annuum 1..) secara In 17itro pada beberapa Kon-
sentrasi BAP dan IAA [Growth and Develop-
ment of In Vitro Cutly Pepper (Capsicum annuum
L)) in Some Concentration BAP and IAA]J.
Buletin Agroborts, 1(1), 62—66. Retrieved from
https:/ /journal.ipb.ac.id/index.php/bulagron/-
article/view/6284

ISSN 1410-1637 (print), ISSN 2548-4788 (online)



https://journal.ipb.ac.id/index.php/bulagron/article/view/6284
https://journal.ipb.ac.id/index.php/bulagron/article/view/6284
https://doi.org/10.3390/agronomy12040777
https://doi.org/10.3390/agronomy12040777
https://jurnal.pei-pusat.org/index.php/jei/article/view/97
https://jurnal.pei-pusat.org/index.php/jei/article/view/97
https://doi.org/10.22146/jpti.38951
https://doi.org/10.22146/jpti.38951
https://doi.org/10.25157/jpb.v4i1.554
https://doi.org/10.25157/jpb.v4i1.554
https://doi.org/10.3390/plants10081706
https://doi.org/10.3390/plants10081706
https://ojs.unud.ac.id/index.php/jat/article/view/32443
https://ojs.unud.ac.id/index.php/jat/article/view/32443
https://dataonline.bmkg.go.id/home
https://www.growables.org/informationVeg/documents/SilverleafWhitefly.pdf
https://www.growables.org/informationVeg/documents/SilverleafWhitefly.pdf
https://doi.org/10.32528/agritrop.v18i1.3103
https://doi.org/10.32528/agritrop.v18i1.3103
https://doi.org/10.1663/0006-8101(2006)72[1:DADOFS]2.0.CO;2
https://doi.org/10.1663/0006-8101(2006)72[1:DADOFS]2.0.CO;2
https://doi.org/10.1023/B:JOEC.0000048786.12136.40
https://doi.org/10.1023/B:JOEC.0000048786.12136.40

76 Jurnal Perlindungan Tanaman Indonesia Vol. 28 No. 1

Sudiono, & Purnomo. (2009). Hubungan antara Indonesia, 3(1), 41—49. Retrieved from https://
Populasi Kutu Kebul (Bewisia tabaci Genn.) dan jurnal.pei-pusat.org/index.php/jei/article/
Penyakit Kuning pada Cabai di Lampung Barat view/316

[Relationship between Bewzisia tabaci Genn. and Zaidi, $.5., Martin, D2, Tmran, A., Faroog, M., &

Mansoor, S. (2017). Tomato leaf curl New Delhi
virus: A Wide Spread Bipartite Begomovirus in

Yellow Diseases of Chili in West Lampung].
Jurnal Hama dan Penyakit Tumbuban Tropika,
9(2), 115=120. https:/ /doi.org/10.23960/j.hptt.

9115.120 the Territory of Monopartite Begomoviruses.

Molecular Plant Pathology, 18(7), 901-911.
Taufik, M., Hasan, A., Mallarangeng, R., Gusnawaty https://doi.org/10.1111/mpp.12481
H.S., Khaeruni. A., Botek, M., & Syair. (2023).

Zili¢, S., Jankovié, M., Basi¢, Z,. Vanéetovi¢, J., &
Hubungan Antara Populasi Kutukebul (Bewisia ilc, 5., Jankovic, M., Basic, Z,. Vantetovic, ],

Maksimovi¢, V. (2016). Antioxidant Activity, Phe-
nolic Profile, Chlorophyll and Mineral Matter
Content of Corn Silk (Zea mays 1.): Compari-
son with Medicinal Hertbs. Journal of Cereal
Science, 69, 363-370. https://doi.org/10.1016/
jjs.2016.05.003

tabaci 1..) dengan Penyakit Kuning Keriting dan
Produksi Tanaman Cabai di Lapang [Relationship
between Whitefly (Bewisia tabaci) Population and
Pepper Yellow Leaf Curl Disease on Chili Plant
Yield in The Field|. Cropsaver: Journal of Plant
Protection, 6(1), 19=25. https://doi.org/10.24
198/ cropsaver.v6i1.44927

Temaja, . G.R.M,, Selangga. D.G.W,, Phabiola, T.A.,
Khalimi, K., & Listthani. (2022). Relationship
between Viruliferous Bemisia tabaci Population
and Disease Incidence of Pepper yellow leaf curl
Indonesia virus in Chili Pepper. Biodiversitas,
23(10), 5360—5366. https://doi.org/10.13057/
biodiv/d231046

Tyasningsiwi, R.W., Witjaksono., & Indarti, S. (2019).
Analysis of Volatile Compound at Different
Age of Corn Crops Used as Bewisia tabaci Re-
pellent. Jurnal Perlindungan Tanaman Indonesia,
23(1), 142-147. https://doi.org/10.22146/pti.
35954

Udiarto, B.K., Setiawati W., Muharam, A., & Dadi.
(2023). Seedling Protection and Barrier Crops in
Chili Pepper to Reduce Whitefly Denseness and
Prevalence of Pepper yellow leaf curl virus. IOP
Conference Series: Earth and Environmental Science
(5™ International Conference on Sustainable
Agriculture), 7772, 012029. https://doi.org/
10.1088/1755-1315/1172/1/012029

Yuliani., Hidayat, P, & Sartiami, D. (2000). Identi-
fikasi Kutukebul (Hemiptera: Aleyrodidae) dari
Beberapa Tanaman Inang dan Perkembangan
Populasinya [Identification of Whiteflies (Hemi-
ptera: Aleyrodidae) from Several Host Plants and
Their Population Growth]. Jurnal Entomologi

ISSN 1410-1637 (print), ISSN 2548-4788 (online)


https://doi.org/10.1016/j.jcs.2016.05.003
https://doi.org/10.1016/j.jcs.2016.05.003
https://doi.org/10.1111/mpp.12481
https://jurnal.pei-pusat.org/index.php/jei/article/view/316
https://jurnal.pei-pusat.org/index.php/jei/article/view/316
https://jurnal.pei-pusat.org/index.php/jei/article/view/316
https://doi.org/10.1088/1755-1315/1172/1/012029
https://doi.org/10.1088/1755-1315/1172/1/012029
https://doi.org/10.22146/jpti.35954
https://doi.org/10.22146/jpti.35954
https://doi.org/10.13057/biodiv/d231046
https://doi.org/10.13057/biodiv/d231046
https://doi.org/10.24198/cropsaver.v6i1.44927

https://doi.org/10.24198/cropsaver.v6i1.44927

https://doi.org/10.23960/j.hptt.29115-120
https://doi.org/10.23960/j.hptt.29115-120

