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Abstract. Pod sucking pest, Riptortus linearis, s one of the important pests on soybeans which
cause high yield losses. In order to reduce yield loss, information related l() development
stages of resistant varieties and appropriate cultivation technology is needed. This study aimed
determine the relationship between the development stages of soybean varieties and
cultivation technology on the population and inlety of pod sucking pests, R. linearis, attack
and soybean yield. The study was conducted in a split plot design with two factors, namely
llivalli()n technology [recommendation technology (TR) and existing technology (TE)], and
soybean varieties: [Detap-1 (V1), Dega-1 (V2), Anjasmoro (V3), Biosoy (V4), and Dena-1
(V5)]. Each treatment combination was replicated three times resulting in 30 experimental plots.
The results showed that soybean varieties affected the population and intensity of R. linearis.
Development stages of soybean varieties that positively correlated with pest populations were
plant height with a correlation coefficient value r = 0.52, followed by pod trichome density (r =
0.12), em‘@: number of pods attacked (r =10.49). While the character that correlated with the
intensity OF pest attack was the density of trichomes (r = 0.20). Recommended cultivation
technology can increase soybean productivity between 0.1 — 0.47 ton/ha compared to farmers'
existing technology.

Keywords: cultivation, development, soybean, Riptortus linearis, varieties

1. Introduction
Soybean (Glyciifffrax (L.) Merr.) is one of the strategic food crop commodities after rice and corn,
which serves as a source of vegetable protein, raw material for various food processing industries and
raw materials for the animal feed industry. In addition, the vegetable protein content in soybean is very
important for improving public nutrition, which is safe and relatively cheaper than animal protein [1].
The average soybean need per capita in 2013-2017 was 6.59 kg/capita/year, and continues to increase
along with population growth [2]. This causes the demand for soybean to continue to increase far beyond
domestic production.

In 2018, the national soybean production was 982,598 tonnes and could not meet t national
needs so the government imported 2,585,809 tonnes of soybean. The low domestic soybean production
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EY
is caused, among others, by the gﬂ interest of farmers in soybean cultivation, low productivity at the
farmer level, low adoption of soybean cultivation technology. underdeveloped partnerships as well as
pest and disease attacks [3], the use of low-quality and inadequate certified varieties, traditional
cultivation technology, and unintegrated pest and disease control [4].

The presence of pests is one of the biotic factors that become an obstacle in increasing soybean
productivity. There are 15 main pests on soybean plants that have an impact on soybean productivity,
one of which is the pod sucking pest Riptortus linearis [5]. Pod sucking pests R. linearis can cause seed
damage up to 79% [6]. Yield loss reaches 80% and can even cause a total loss if not controlled [7]. The
area of R. linearis pest attack in 2018 on soybean plants in West Nusa Tenggara Province was reported
tobe 111 ha and in Central Lombok Regency an area of 10.10 ha [8]. The results of the study by Sarjan
and Sab’i [9] §lowed that the morphological characteristics of soybean plants in the form of pod shell
thickness had a strong relationship with the intensity of R. linearis attack, the higher the soybean pod
shell thickness, the lower the attack intensity. Furthermore, it was stated that tight and long trichomes
reduce the number of pod-sucking stylet puncture wounds [ 10]. Therefore, the increase in productivity
is achieved through the use of improved varieties obtained by assembling new improved varieties that
are high yielding, drought tolerant and resistant to pest attack [11].

In addition, planting soybean varieties that are tolerant of pests will reduce damage to crops and
the use of insecticides, thus providing economic, environmental and human health benefits [12]. In
addition to soybean varieties, cultivation technology also affects the intensity of attack and yield loss
caused by pod sucking pests R. linearis. The use of technology such as the use of certified seeds. new
improved varieties, spacing, and proper fertilization can increase plant resistance to pests and diseases
as well as increase soybean yield and farmers' income [13].

One of the emphases on recommended cultivation technology is setting the spacing and
controlling the number of plant populations which are believed to be able to increase soybean yield per
unit area. The optimum plant density to produce maximum productivity varies between plants, between
genotypes, and between locations [ 14]. The application of soybean recommendation technology in Bima
Regency by applying a spacing of 60 — 30 x 10 cm jajar legowo was able to increase the yield of
soybeans of the Anj§fhoro variety by 2.8 tonnes compared to the farmers existing practices which only
reached 1 ton [15]. This study aimed to determine the rela@@nship between the development stages of
five soybean varieties and cultivation technology on the population and attack intensity of the pod
sucking pest R. linearis and soybean yield.

2. Materials and Methods
This research was conducted from September to December 2020 in the rice fields of Setanggor Village,
West Praya District, Central Lofflbok Regency, West Nusa Tenggara (WNT) Province of Indonesia. The
experimental design used was @Split Plot Design with two factors. The first factor was cultivation
technology@Recommended Technology (TR) and Farmers' Existing Technology (TE). The second
factor was soybean varieties: Detap-1 (V1), Dega-1 (V2), Anjasmoro (V3), Biosoy (V4) and Dena-1
(V5) which replicated 3 (three) times to obtain 30 experimental plots. The experimental site was a central
location for soybean production and there has been an attack by soybean pod sucking pests. Land
preparation was without tillage (no tillage) starting with cleaning weeds and the former base of the rice
stalks, drainage channels were made at the edges of the plots, and the area of each treatment plot was
made in 4 m x 5 m. Furthermore, planting, weeding, fertilizing and controlling pests were conducted
according to the treatment (Table 1).

Development stages of soybean plants observed were: (1) flowering time, (2) plant height, (3)
number of branches, (4) total number of pods, (5) number of filled pods. (6) number of infected pods,
(7) pod shell thickness, (8) pod trichome density, (9) pod trichome length, and (10) yield. Observations
were made at the age of 10, 11 and 12 weeks after sowing (WAS). Observation of parameters of pod
shell thickness was observed using a micrometer screw, length and density of trichomes were observed
using a Meiji binocular microscope with an area of 100x100 m* at a magnification of 10x4. The imago
population of pod-sucking pests was carried out by catching imago using Sweep net with two swings on
each treatment plot, while the attack intensity was calculated using the attack intensity formula
according to Gatut and Muchlis [16].

[¥]
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I=[a/(a+b)] x 100%

3= attack intensity of the pest (%)
a = number of attacked pod

b = number of un—ﬁxcked pod

All collected data were analyzed for varigike followed by the honestly significant difference (HSD) for
parameters with significant difference at a level of 5%. Regression and correlation analysis were used
to examine the influence and how strong the influence between parameters.

Table 1. Differences in treatments between technology recommendations and farmers existing

technology.
Cultivation Technology
Activities Recommendation Farmers Existing Practices
Sowing Hand sowing at 2-3 ¢cm depth, Spread on each varietal plot
planting space 40 x 20 cm, 2 without spacing, with the same
seeds/hole amount of seeds as the
recommended technology treatment
Weeding Weeding at 14 and 50 DAS No weeding
Fertilizing NPK Phonska fertilizer (200 kg/ha) NPK Phonska fertilizer (100 kg/ha)
applied at 14 DAS by sowing applied at the sowing time
between rows of plants
Pest and Disease Intensive control during the Intensive control during the
control vegetative phase vegetative phase
Irrigation Irrigated at the pre-sowing, flowering @elled at the pre-sowing,
phase and pod filling phase flowering phase and pod filling
phase

3. Results and Discussion

Of the five soybean varieties tested, flowering ages ranged from 4-5 WAS. The earliest tlowering age
was found in the Dega variety (4 WAS) followed by four other varieties (5 WAS). The ditference in the
flowiing age of soybean varieties is a marker of soybean plants entering the generative growth phase
and is influenced by the characteristics of each variety [17]. The treatment of cultivation technology did
not significantly affect the age of flowering (Table 2). For the plant height performance of the five
varieties, the variety with the highest average plant height was Dena (68.85 ¢cm) followed by Anjasmoro
(61.1 cm), Detap (55.98Efn), Dega (48.03 cm) and the lowest was Biosoy (40.4 cm). The treatment of
cultivation technology had a significant independent effect on plant height with the recommended
technology was higher (58.09 cm) than the existing technology (51.65 cm).

Differences in plant height in cultivation technology are caused by different spacing treatments
and fertilizer doses. It was stated that a looser spacing stimulated the formation of leaves, branches, and
increased dry weight of [§#Bts [18]. The combination of treatments did not show a significant effect on
plant height. Similarly, there was no significant difference in the number of branches of the five
varieties. Furthermore, the total number of pods was only affected by the soybean varieties but was not
affected by cultivation technology, with the highest total number of pods was in Anjasmoro (49.94),
followed by Dena-1 (49.5), Detap-1 (47.5), Biosoy-1 (43.06) and the lowest one was in Dega-1 (32.55)
(Table 2).
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Table 2. Development stages of soybean varieties in two cultivation technologies.

Flowering Age (WAS) Plant Height (cm) Number of Branches Number of Pod
Variety

TR TE Average TR TE Average TR TE Average TR TE Average
Detap 3.00b 300b 500 Db 3797 5400 35598 Db 2.60 2.67 2.63 56,78 . e 47,50 a
Dega 4 0 4,00¢ 40 ¢ 5423 41.83 48,03 ¢ 267 223 245 EREES 2667 32155 b
Anjasmoro 5 00b 6,00a 500 b 650 57.2 61,10b 2.50 2.93 a7 5100 48 89 49942
Biosoy 5.00b 3,67a 5300 b 4213 ROT 40,40 ¢ 240 2.20 2.30 44 89 41 22 4306ab
Dena 3 00b 300b 500 b 7113 65T 68,85 a 313 3.07 30 5356 45 44 49.50a
Average 5 b 500b 500 b RLEL 5165b 2.66 262 264 4803 A0 Y
HSD 5% 054 541 525 - - 11,84

3.1 Papulation and intensity of pod sucking pests of R. linearis on five soybean varieties under two
cultivation technologies

There was different population of imago R. linearis between soybean varieties, the highest population
was in Dena-1 (1.9 imagos/plant), followed by Detap-1 (1.7 imagos/plant), Anjasmoro (1.6
imagos/plant), Dega-1 (1 imago/plant) and Biosoy-1 (0.9 imago/plant). The treatment of cultivation
technology did not show a significant effect on R. linearis population (Figure 1). The uniform
distribution of imago populations in all treatments was due to R. linearis having a very strong flight
power [ 18] and it is determined by the availability of food. according to Marwoto [7], if food is available
in the plantation, the R. linearis pest is able to breed throughout the year. R. linearis attack on soybean
pods began to be found at the age of 9 WAS or the pod formation phase, but at this phase the attack
intensity was still low, this was because the seeds were not fully formed so they were not favoured by
sucking pests. This is in accordance with the results of research by Koswanudin and Djuwarso [19]
which stated that R. linearis did not like soybeans in the pod formation phase (R3-R4). Attacks began
to be found at the age of 10 WAS and continued to increase with increasing soybean plant biomass. This
is in accordance with Marwoto [7] which stated that the availability of abundant foEs one of the
factors for the emergence of pest attacks. Meanwhile, it was stated that crop damage will increase in
line with tifgfhcrease in biomass (Figure 1) [7].

The attack intensity of the pod sucking pest R. linearis in the pod filling phase up to the seed
ripening phase (R5 - R8) was different for each variety, with a range of 7.22% - 20.87% (10 WAS),
19.66% - 39.60% (11 WAS) and 2098% - 43.53% (12 WAS). At the age of 10 WAS the affected
soybean pods become dry and fall off. The fall of the pods was caused by the cessation of the food
supply to the pods due to damaged seed tissue [20], then at the age of 11 WAS the affected pods showed
symptoms in the form of seeds becoming deflated and then drying, and according to Sunarno [21], this
age is the most severe phase favoured by R. linearis and causes the highest yield damage and lost. The
age of 12 WAS was the ripening phase of the seeds and some of the seeds started to harden so that they
were less favoured by pests of R. linearis. This condition increases the tolerance of the plant to pests.
When the pods have begun to harden, it interferes with the stylet nymph or imago of R. linearis to suck
liquid from soybean pods [22].

Symptoms §he attack in the form of puncture marks on the brown seeds that damage the quality
of the seeds. The results of the analysis showed that there was an influence of varieties and cultivation
technology at the age of 10 WAS and 12 WAS. At the age of 10 WAS the attack intensity of R. linearis
was influenced independently by cultivation technology, at which intensity of attack in the
recommended cultivation technology (11.98%) was lower than the farmers' existing technology
(22.40%). However, at the age of 12 WAS, it was influenced independently by soybean varieties with
the lowest intensity was in the variety Biosoy-1 (26.08% b) followed by Dega-1 (27.98% ab), Detap-1
(36.36% ab), Dena-1 (35.02% ab) and the highest was Anjasmoro (37.56% a). In addition, the
combination of treatments had no significant effect on attack intensity at the three ages of observation
(Table 3).
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Population of R. linearis

Detap-1 Dega-1 Anjasmoro Biosoy 1 Dena 1
Varieties and cultivation technologies

Figure 1. Population trends of R. linearis in five soybean varieties with two cultivation technologies

Table 3. Effect of soybean varieties with cultivation technology on the attack intensity of R. linearis at
10,11 and 12 WAS

Cultivation Technology

Observation Time Variety Recommendatio  Farmers Existing Average
n Practice
10 WAS Detap-1 7,22 22,76 1499
Dega-1 15.56 2987 2271
Anjasmoro 13,02 18,10 1556
Biosoy-1 11,82 21,74 16,78
Dena-1 12,28 19,56 1592
Average 11.98b 2240 a
HSD 5% 0.02 --
11 WAS Detap-1 25,96 36,19 3108
Dega-1 23,25 30,50 2687
Anjasmoro 27,33 3561 3147
Biosoy-1 19,66 30,87 2526
Dena-1 25,25 39,60 3243
Average 24,29 3455
HSD 5% -- --
12 WAS Detap-1 29,18 4353 36,36 ab
Dega-1 20,98 3498 2798 ab
Anjasmoro 33,38 41,74 37,56 a
Biosoy-1 22,18 2998 2608b
Dena-1 35.05 3499 3502 ab
Average 28,15 3704

HSD 5% - 0.04
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3.2 Relationship of population and attack intensity with flowering age, plant height, trichome length,
trichome density and skin thickness of soybean pods

Of the seven agronomic parameters observed, three parameters correlated with the population of R.
linearis, namely plant height, trichome density and number of infected pods with correlation coetfticient
(r) respectively r = 0.52, r=0.12 and r = 0.49, and two parameters that correlated with the intensity of
attack of the pod sucking pest R. linearis, namely the density of trichomes (r=0.20) and the number of
pods attacked (r = 0.26). While the other three parameters showed a very weak correlation (r < 0.19),
namely flowering time, number of branches, trichome length and bark thickness (Table 4).

Table 4. Relationship of development stages of soybean with imago population and attack intensity of
R. linearis as shown by the correlation coefficient

Flowering Plant N u{r)r;ber Trichome  Trichome Shell Attacked
Time Height Length Density ~ Thickness Pod
Branches
lmag{)‘ 00 0.5 00 00 0,1 00 04
populatio 2 2 4 6 2 3 9
n
1 [ﬁ;ﬁ‘fll:y 00 00 00 00 02 00 02
(%) 2 4 3 5 0 1 6

According to Sugiyono [23], th@Jcorrelation coefficient interval (r) show the strength of
relationship between parameters, with 0.00 — 0.199 is very weak, 0.20 — 0.39 is weak, 0.40 — 0.59 is
moderate, 0.60 — 0.79 is strong and 0.80 — 0.100 is very strong. The correlation between the imago
population of R. linearis and plant height was moderate with coeftficient of r = 0.52, where the higher
the soybean variety, the higher the population of R. linearis (Figure 2). The density of pod trichomes
with the imago population of R. linearis showed a negative correlation with a very low correlation
coefficient value (r = 0.12), while the intensity of R. linearis attack had a positive correlation with a
weak correlation value (r =[Efi80). These data were in accordance with the results of the study by Sarjan
and Sab’i [9] which stated that the densifg] of the trichomes had a positive correlation with the attack
intensity. Furthermore, the results of the analysis showed that the higher the density of the trichomes,
the lower the attack intensity of R. linearis (Figure 3), this is in accordance with the results of [ 10] study
which stated that soybean varieties with dense pods of trichomes were less preferred and the attack rate
of R. linearis was lower compared to soybean varieties which have more tenuous trichomes. According
to Marwoto [ 7], population factors and attack intensity are closely related to the number of pods attacked
and loss of production.

* y=0.2392x+0.3551

*
y=0.0314x-0.7372 - R* = 0.0517
" R?=0.5226 5 wm
2 200 g
] .o 2 * L.
£ . :
& 150 e H o *”
= £ +* +
" + &
Eiw - e & w & +* "
= *
F] ol et Bt z e
: s o 4 I % 2
15 * L] & * +
£ 050 - * g
o
000 o.00 050 100 150 200 .50 300 3.50 4,00
oo 10.00 2000 3000 40,00 .00 60.00 000 B0.00
a Tinggi Tanaman {cm) b Tinggi tanaman (cm)

Figure 2. Correlation of plant height with R. linearis imago population (a) and attack intensity (b)
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Figure 3. Correlation of trichome density with R. linearis imago population (a) and attack intensity (b)
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Figure 4. Correlation of infected pods with R. linearis imago population (a) and attack intensity (b)

Table 5. Relationship of population and attack intensity of R. linearis with soybean productivity

Description 10 WAS 11 WAS 12 WAS
Population of R. linearis 0.34 0.05 0.05
Attack Intensity (%) 040 0.30 0.19

The results of the analysis also EZbwed that the number of attacked pods was positively correlated
with the population of R. linearis (r = 0.49) and the attack intensity (r = 026). An increase in the
population and the attack intensity of R. linearis caused the number of attacked pods to increase (Figure.
5). Based on the correlation analysis between population and attack intensity of R. linearis, tigEpresence
of imago at different plant ages had a correlation with different soybean crop vield, with a correlation
coefticient value of ¥ =0.34, r =0.05 and r = 005 at the age of 10, 11 and 12 WAS. This data means
that the presence of R. linearis imago on soybean plantations at the age of 10 WAS had the most effect
on the intensity of R. linearis attack. This is in accordance with the results of research by Sarjan and
Sab’1 [9] which stated that R. linearis attacks at the age of 10 WAS were more sensitive and most
preferred because the pods were young and the skin of the pods was still soft, making it easier for the
stylet to pierce the soybean pods.

The damage caused by R. linearis showed a correlation with soybean yield, but attacks that
occurred at the age of 10 WAS had the highest correlation with yield, with a correlation coefficient of
r = 0.40 compared to » = 0.30 at the age of 11 WAS and r=0.19 at 12 WAS R. linearis attack during
the seed filling phase has the most impact on yield loss at which R. linearis attack began to occur when
the plant was 44 days old and the attack on the seed pod filling phase had the most impact on yield loss
and quality [7]. Therefore, the most effective control efforts have to be carried out in the seed filling
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phase [24]. Furthermore, it was argued that soybean varieties with a higher level of resistance produced
higher weight of seeds [25].

3.3 The relationship between soybean varieties and cultivation technology with yield

The results of the analysis showed soybean varieties and cultivation t¢ghnology had a significant effect
on soybean yield. Of the five varieties, the highest yield was obtained in the treatment of recomme§Efd
cultivation technology on varieties Dega-1 (0.5 ton/ha) followed by Dena-1 (0.47 ton/ha), Detap-1 (0.36
ton/ha), Anjasmoro (0.19 ton/ha) and the lowest was Biosoy-1 (0.12 ton/ha). The recommended
technology can increase soybean yield compared to farmers' existing technology, with a yield increase
of Dega-1 was 0.47 ton/ha, Dena-1 was 0.35 ton/ha, Detap-1 was 0.28 ton/ha, Anjasmoro was 0.13
ton/ha and Biosoy-1 of 0.1 ton/ha (Figure 6). Differences in the yield between varieties are caused by
different genetic yield potential (productivity) of the variety [26]. According to Hakim [{E]). agronomic
parameters that are closely related to the productivity of each soybean variety are the number of
productive nodes, number of pods, seed size, and harvest index, while the recommended technology
components that play a role in increasing yield are spacing and fertilizer dosage.

Spacing can increase yield because it is related to the availability of nutrients, sunlight that affects
photosynthesis and growing space for plants [27]. Spacing that is too wide results in a large evaporation
of water from the soil which disrupts growth and development processes. On the other hand, plant
spacing that is too narrow causes a higher plant competition to obtain water, nutrients and sun intensity
[26]. Another component that plays a role in increasing soybean yield is the dose of NPK fertilizer. The
fertilization dose of recommefgld technology (200 kg/ha) than the farmers’ existing technology (100
kg/ha). The increased dose of NPK fertilizer from 100 kg/ha to 200 kg/ha can increase the yield of some
soybean varieties by 21.78% (Anjasmoro variety), 14.23% (Wilis variety) and 12.68% (Grobogan
variety).
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05a 04
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Figure 5. Yield of five soybean varieties in two cultivation technologies (a) soybean yield on
recommended cultivation technologies (b)

4. Conclusion

Population and attack intensity of R. linearis were only affected by the soybean varieties which are
correlated to the development stages of the soybean varieties. Correlations between the development
stages of the soybean varieties and intensity of R. linearis were weak and moderate. The correlation for
plant height with population of R. linearis was moderate (r = 0.52), trichome density of pods was weak
(r = 0.20), and the number of pods attacked was moderate (r = 0.49), and was weak (r = 0.26). Other
development stages have a very low correlation (» = 0.00-0.19). In addition, yield was influenced by
cultivation technology with the recommended cultivation technology was able to increase soybean yield
by 0.1-0.47 ton/ha compared to existing farmers' technology.




ﬂ1 International Conference on Bioscience and Biotechnology T0P Publishing
IOP Conf. Series: Earth and Environmental Science 913 (2021) 012012 doi:10.1088/1755-1315/913/1/012012

Acknowledgments

Authors wishing to acknowledge assistance from farmer’s cooperator (Haji Padli) during the field
experiment. Authors also wish to thank the Director of West Nusa Tenggara Assessment Institute of
Agricultural Technology for his support.

1. References

[1] Sudaryanto T and Swastika DKS 2007 Ekonomi kedelai di Indonesia. dalam Kedelai: Teknik
oduksi dan Pengembangan (Pusat Penelitian dan Pengembangan Tanaman Pangan, Bogor).

[2] Pusat Data dan Sistem Informasi Pertanian 2018 Qutlook Komoditas Kedelai 2018. Kemeterian
PertaniagsRepublik Indonesia

[3] Rhidayat IR 2012 Perkembangan Populasi Hama dan Musuh Alami Kedelai Edamame (Glycine
max Varietas Egmme ) pada Fase Vegetatif dan Generatif (Institut Pertanian Bogor, Bogor).

[4] Andayanie WR 2016 Pengembangan Produksi Kedelai sebagai Upaya Kemandirian Pangan di
adonesia (Mitra Wacana Media).

[5] Marwoto, Hardaningsih S, Taufiq A 2013 Hama, Penyakit, dan Masalah Hara pada Tanaman
Kedelai: Identifikasi dan Pengendaliannya (IAARD Press. Jakarta).

[6] Arifin M and Tengkano W 2008 Penelitian Pertanian 27: 47-54.
[7] Marwoto 2006 Buletin Palawija. Vol. 1. No. 12: 69 — 74.

[8] Balai Perlindungan Tanaman Pertanian Nusa Tenggara Barat 2019 Data Kumulatif Luas Tambah
Serangan OPT Utama Tanaman Kedelai 5 Tahun Terakhir Nusa Tenggara Barar (Mataram, Nusa
Tenggara Barat)

(9] wan M and Sab’i 12014 Jurnal Lahan Suboptimal Vol. 3, No. 2: 168 — 180.

[10] Suharsono 2001 Kajian Aspek Ketahanan Beberapa Genotipe Kedelai Terhadap Hama Penghisap
Polong Riptortus linearis F. (Hem.: Alydidae) (Universitas Gadjah Mada Jogjakarta).

[11] Kuntyastuti H and Taufiq A 2008 Buletin Fm”vija No. 16: 1-17

[12] Bayu MS, Tantawizal, Prayogo Y 2015 Prosiding Seminar Hasil Penelitian Tanaman Aneka
Kacang dan Umbi (Malang, Indonesia

[13] Syafruddin I, Sulukpadang and Saidah 2014 Prosiding Seminar Hasil Penelitian Tanaman Aneka
Kacang dan Umbi (Malang, Indonesia)

[14] Addo JS and O Mahama 2012 International Journal of Science and Advanced Technology 2 (11):
115 -122.

[15] Mardian I, Hipi A, dan Widiastuti E 2019 Jurnal Penelitian Tanaman Pangan. Vol. 3 No. 3
Desember 2019: 153 — 158.

[16] Gatut WAS and Muchlis MA 2008 Jurnal Penelitian Pertanian Tanaman Pangan. Vol. 27. No. 2:

95 — 100.
[17] Suhartina, Purwantoro A, Ghozi M and Gatut WAS 2011 Prosiding Seminar Hasil Penelitian
Aneka Kacang dan Umbi (Malang, Indonesia)

[18] Sunarno 2017 UNIERA Vol. 6. No. 1: 51 — 58.

[19] Koswanudin and Djuwarso 1997 Prosiding Seminar Nasional PEI.

[20] Talekar NS 1990 AVRDC (Willy Eastern Ltd. 297 pp).

[21] Sunarno 2017 UNIERA Vol. 6. No. 1: 51 — 58.

[22|mﬂrgan KV 1997 J. Econ. Entomol 70: 619 — 622.

[23] Sugiyono 2013 Metodelogi Penelitian Kuantmf, Kualitatif dan R&D (Bandung: ALFABETA)

[24] Sarjan M, Fathiyani BDS and Yassi A 2021 IOP Conf. Series: Earth and Environmental Science
681 (2021) 012015. doi: 10.1088/1755-1315/681/1/012015




“1 International Conference on Bioscience and Biotechnology T0P Publishing
IOP Conf. Series: Earth and Environmental Science 913 (2021012012 doi:10.1088/1755-1315/913/1/012012

[25] Sarjan M 2020 I0P Conf. Series: Earth and Environmental Science 519 (2020) 012037.
doi: 10.1088/1755-1315/519/1/012037

[26] Marliah A, Hidaya T and Husna N 2012 Jurnal Agrista Vol. 16 No. 1, 22-28.
[27] Irwan AW, Wahyudin A and Sunarto T 2019 Jurnal Kultivasi Vol. 18 (2) Hal: 924 — 932

10




Development stages of soybean varieties against pod sucking
pest Riptortus linearis F. (Hemiptera: Alydidae) under two
different cultivation technologies

ORIGINALITY REPORT

19, 144 164 8«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

eprints.untirta.ac.id 3%

Internet Source

B. A. Patu, M. Sarjan, . Tarmizi, . Tantawizal. 30/
"Comparison of the Number of Population ’
and Attacks Intensity of the Pod Borer (Etiella
zinckenella) on Some Varieties of Soybean

Crown with Two Cultivation Techniques in Dry

Land", European Journal of Agriculture and

Food Sciences, 2021

Publication

o

eprints.uthm.edu.m

Inth)rnetSource y 1%
eprints.unram.ac.id

IntErnetSource 1%

Submitted to Udayana University 1
Student Paper %

refubium.fu-berlin.de 1 o
0

Internet Source




=

simdos.unud.ac.id

Internet Source

T

balitkabi.litbang.pertanian.go.id

Internet Source

(K

Submitted to Multimedia University

Student Paper

T

etheses.uin-malang.ac.id
Internet Source g <1 %
jurnal.utu.ac.id
'IlnternetSource <1 %
Yohanis Ngongo, Tony Basuki, Bernard <1 o
deRosari, Yosep Mau et al. "The Roles of ’
Cassava in Marginal Semi-Arid Farming in East
Nusa Tenggara—Indonesia", Sustainability,
2022
Publication
ejournal.unib.ac.id
IngernetSource <1 %
Siska Indriani, Dotti Suryati, Hesti Pujiwati, <1 o
0

Prasetyo Prasetyo, Entang Inoriah Sukarjo.
"Growth and Yield Component of Two
Varieties of Soybeans (Glycine max L. Merril)
in Some Types of Amelioration in Ultisol",
TERRA : Journal of Land Restoration, 2021

Publication

journal.stieindragiri.ac.id



Internet Source

<1 %
E Joeniarti, S Purwanti, S Hidayati, N Nurlina. <'I
. %
"Mixed formula of neem leaves extract and
curcumin as botanical insecticides for
sustainable agriculture", Journal of Physics:
Conference Series, 2020
Publication
dspace.unimap.edu.m
Intenget Source p y <1 %
repository.unusa.ac.id
Inteﬁlet Sourcey <1 %
Sempurna Ginting, Hesti Pujiwati, Usman Kris <1 y
Djoko, Bambang Gongo Murcitro, Edi Susilo. ’
"The attack of Etiela zinckenella Treitschke on
soybean varieties", Jurnal Hama dan Penyakit
Tumbuhan Tropika, 2022
Publication
jurnal.umuslim.ac.id
JInternet Source <1 %
repository.tudelft.nl
InteE]et Sourcey <1 %
dummy.jurnal.polinela.ac.id
Internet Soglrcje p <1 %
DAOUDA Abdoul Karim TOUDOU, Sanoussi 1
<l%

ATTA, Maman Maarouhi INOUSSA, Falalou



HAMIDOU, Yacoubou BAKASSO. "Effect of
water deficit at different stages of
development on the yield components of
cowpea (Vigna unguiculata L. Walp)
genotypes", African Journal of Biotechnology,
2018

Publication

journal.ugm.ac.id

JInternet Sourceg <1 %
online-journal.unja.ac.id

InternetSolerce J <1 %
S K Sebayang, M | Dibley, P Kelly, AV Shankar,

PAS T <l%
A H Shankar. "Modifying effect of maternal
nutritional status on the impact of maternal
multiple micronutrient supplementation on
birthweight in Indonesia", European Journal of
Clinical Nutrition, 2011
Publication

S MarW|yah, SH Sutjahjo, | <1 o
Trikoesoemaningtyas, D Wirnas, WB Suwarno.
"Genetic analysis and selection of short
harvest period in F2 population of
mungbean", IOP Conference Series: Earth and
Environmental Science, 2020
Publication
jurnal.unigal.ac.id

-I]nternetSourceg <1 %




N ME Soltan, S.M.N. Moalla, M.N. Rashed, E.M. <1 y
Fawzy. "Physicochemical characteristics and ’
distribution of some metals in the ecosystem
of Lake Nasser, Egypt", Toxicological &

Environmental Chemistry, 2005
Publication

N Amaliah, S Zubaidah, H Kuswantoro. " <'] o
Trichomes and Stomata Diversity in Soybean ( ’
L. Merill) Lines ", IOP Conference Series: Earth
and Environmental Science, 2019
Publication
ntb.litbang.pertanian.go.id

Internet Source g p g <1 %

yaqgin wu, Chaojie Zhang, Lianhong Zou, Yiru <1 y
Chen, Xiangyuqin Xiao, Yu Jiang, Yang Feng. ’
"FN1 Is a Prognostic Biomarker and
Correlated With Immune Infiltrates in Thyroid
Carcinoma and Breast Invasive Carcinoma",

Research Square Platform LLC, 2022
Publication
Dian Astuti, Bambang Suhartanto, Nafiatul <1 o
0

Umami, Agung Irawan. "Effect of density
between intercropped sorghum and
stylosanthes on biomass production and
quality under varying NPK fertilizer
application rates", Journal of Crop Science and
Biotechnology, 2020

Publication




akademik.unsoed.ac.id
Internet Source <1 %
www.jlsuboptimal.unsri.ac.id
InternetSJource p <1 %
A.M. Abu-Awwad. "Irrigation management in <1
: %
arid areas affected by surface crust",
Agricultural Water Management, 1998
Publication
Dian Adi Anggraeni Elisabeth, Suhartina. <1
, : - %
"Farmers' response on introduction of
soybean cultivation technology under teak
shade", AIP Publishing, 2019
Publication
Hesti Pujiwati, Nanik Setyowati, Desi Dwi <1
. . %
Wahyuni, Zainal Muktamar. "Growth and Yield
of Soybean on Various Types and
Concentrations of Liquid Organic Fertilizer in
Ultisols", Journal of Applied Agricultural
Science and Technology, 2021
Publication
www. neliti.com
Internet Source <1 %
www.researchgate.net
Internet Source g <1 %




Exclude quotes Off Exclude matches Off
Exclude bibliography Off



