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Abstract. The aims of this investigation are to determine the level of Attack Intensity of
Sucking pods Insect Pest in a different age of the soybean plant under drought stress
conditions. This Investigation has been carried out in the greenhouse of the Faculty of
Agriculture, University of Mataram . The experimental method was used in this investigation
in the greenhouse of the Faculty of Agriculture University of Mataram. The Completely
Randomized Design (CRD) factorial was used, which were treatments consisting of two
factors: Age Factors of Investment Pest (A) consist of before flowering (Al), the time of
flowering (A2), and when the pods are filling (A3). While Factor of gk/mdVarieties (V)
consists of a variety of Anjasmoro (V1), Grobogan (V2), and Kaba (V3). Parameters measured
were: 1) Age of flowering; 2) Plants High; 3) Water Needs; 4) The attack intensity of pests; 5)
The number of pods; 6) The number of pods filled; 7) The number of empty pods because of
pests; 8) Number of empty pods because of drought; 9) The number of seeds per plant; 10)
Weight of 100 seeds; 11) Seeds results per plant; 12).The percentage of yield loss. Data were
analyzed by using Analysis Of Variance (ANOVA) at 5 (five) percent significance level.
Results showed that: 1) The highest sensitivity was found when pests were invested in soybean
pod filling; 2) The pests release time causing the different level attack intensity and causing the
different levels of yield loss. The highest yield lost was found when the pests release during
pods filling, followed by pest release during flowering, and the lowest yield lost was when its
release/invests before flowering.

1. Introduction

Soybean is a secondary crop that has many benefits, one of which is a source of protein that has a high
value of nutrition, it makes soybean is a priority commodity to be developed after paddy and com [1].
The demand for soybean increase every year; ever, the rise in demand is not compensated with the
production, so the needs are not fulfilled. The number of soybean production in Indonesia from 2013
to 2015 tends to increase from 779,992 tons in 2013 to 963,183 tons in 2015. Despite the increase in
production, it still cannot meet the consumption needs in Indonesia. This can be seen from the number
of Indonesian soybean imports from 2013 to 2015, which raised sharply from 1,785,385 tons to
6,416,821 tons. For this reason, extra efforts are needed to increase national production by accelerating
the increase in productivity and expanding the cultivation. The increase of production through
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E:celerating the productivity can be held through the use of superior varieties obtained by assembling
new variety with high production rate, drought-tolerant, and resistance to pest attack. Kisman (2008)
stated that there were 42 soybean accessions obtained in several regions in West Nusa Tenggara,
which could be used as a source of drought-tolerant genes and resistance to pest attack [2]. Increasing
the production could be achieved through the expansion of planting areas in a dry land. The potential
of dry land in West Nusa Tenggara quite wide reaches up to 626,034.6 ha or approximately 31% of the
total area in West Nusa Tenggara. Increasing the productivity of soybean on dry land often has
obstacles in the form of abiotic factors, for instance, drought conditions and biotic factors in form of
pest att?‘s such as sucking pod (Riptortuslinearis).

The decline of plant product per area due to the drought condition that reaches 50-80% compared in
a normal condition. Tropical areas with a dry condition that have a high level of pest attack, especially
the main pests (Riptortuslinearis) become one of the reasons the low productivity of soybean with
79‘ndamage rate.

In drought stress condition, the experiment has been carried out to de@@mine the level of Attack
Intensity of Sucking pods Insect Pest in different age of the soybean plant. Thus, data and information
will be obtained about the relationship between the level of plant susceptibility and the yield obtained
on soybean that is grown on dry land, which is attacked by Riptortuslinearis.

2. Methods 1

The experimental method was used in this investigation 1n the greenhouse of the Faculty ofAgriculture
University of Mataram. The Completely Randomized Design (CRD) factorial was used which were
treatments consisting of two factors: Age Factors of Investment Pest (A)consist of before flowering
(Al), the time of flowering (A2), and when the pods are filling (A3). Wﬂe Factor of Varieties (V)
consists of a variety of Anjasmoro (V 1), Grobogan g§2) and Kaba (V3). Parameters sured were:
1) Age of flowering; 2) Plants High; 3) Water@lieeds;4) The attack intensity of pests; 5) The number of
pods; 6) The number of pods filled; 7) The number of empty pods because of pests; 8) Number of
empty pods because of drought; 9) The number ofeds per plant; 10) Weight of 100 seeds; 11) Seceds
results per plant; 12)The percentage of yield loss. Data were analyzed by using Analysis Of Variance
(AP VA) at 5(five) percent significance level.

e sucking pod (Riptortuslinearis) maintenance is carried out before planting. The mature insect
(imago) is taken from the field and placed on breeding media. The pest(Riptortuslinearis) infested into
the experimental plants was the first generation imago that resulted from rearing. The dried soil sifted
and cleaned from dirt. The soil was entered in plastic with a diameter of20 ¢cm and separated at 25 cm
between the pots. The day before planting, the fertilized urea was mixed in the soil, SP-36 a KCL at a
dose of 1/3 of the total that is 50-75 kg of urea, 75100 kg SP-36 and 50-75 kg KCl. In each pot, two
soybean seeds were planted 2 cm deep.

After one-week planted, the thining process is carried out by leaving one healthy plant on each pot.
Examination, drought stress treatment on soybean starts from 5 weeks after planted (MST)until the
harvest stage. Drought stress treatment 60% field capacity cagied out by giving water to the pot once a
day or once every two days by using weighing method) [2]. Sucking pod infestation was treated with
the direct infestation method by using 5Riptortuslinearison the soybean plant filling phase, then the
plant covered with tile and metal frame in a circle with a diameter of 40 cm and a height of 120 cm.
To find out the attack levelon pods, the intensity formula was used Kisman (2011) [2].

-
1.= fal(a+b)} X 100%

Where: [ = intensity of pest attack (%), a=the number of parts of the infected plant, b fggumber of
plant parts that are not infected. The criteria of soybean resistance to sucking pod [2]. Observation
variables include a number of pods, number of seeded pods, number of empty pods due to pests,
number of empty pods due to drought, number of planting seeds, the weight of 100seeds, crop yields,
trichome density, trichome length, pod skin thickness, plant height, flowering age, intensity of attack,

2
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the resistance to pod sucking pests, and water needs. Data were analyzed by variance analysis
(ANOVA) at the 5%. When the treatment showed a significant difference, then analyzed by Honour
Significantly Difference (HSD) 5% analysis.

3. Results and Discussion

3.1. {YOVA analysis

The analysis of Variance (ANOV A) was used to determine the influence of each treatment factor, to
observation vaiables, then continued by honesty Significantly Differencem[SD) test at 5 %. The

result of the ANOVA for the influence of each treatment and its interaction can be seen in the table 1.

Table 1. Summary of ANOVA for each observation variable

Hei Wate Attack Intensity (%) numb  numb  emp numb yield weig
zh empty ’ ht of
Time of T erof  erof ty - erof per
Factor . of - pods 100
i Flowerin lan need I 1 I v pods  pods  pods (drou seed plant seeds
s g DAP P s v (pods  (pods  (pes & per (gram
t O (ml) ) ) p M plane ) (Eam
{cm) )
age of
(A) N N N N
pest 5 NS 5 NS NS NS 5 5 NS
. . s § S8 § S
infecti
on
Varieti N N
i 5 NS s s 5 s S s S s s s
es (V) S S
AxV NS NS NS a & § H H NS NS NS NS NS NS NS
5 § S8 § S
Explanation:
A = Age of plant at pest infestation time
v = Varieties
UxVvV = Interaction between Age of plant at pest infestation time and varieties
S = Significant
NS = Not Significant

According to the table above, it can be seen that 1) the factor of the age of plant at pest infestation
gave the non-significant effect to all variables, except at the age of flowering, number of seeds, and
vield per plant, 2). The factor of varieties gave a significant effect to all variables, except the height of
plant and attack intensity [ and II, and 3) Interaction between factor of age of plant at pest infestation
and varieties gave the non-significant effect to all variables.

From the result of ANOVA analyses find each variable shows that there is the effect of treatment
either in the aging plant or varieties of soybean, to the yield variable. This is relevant to what
Koswanuddin et al. (2011) said that the sucking pod insect pest (Riptortuslinaeris) is the major pest of
soybean that can cause vield losses [3]. Therefore, it is necessary to manage the development of
population in order to avoid the yield loses of soybean, since the early stage of plant growth until the
last stage. According to Irwan (2006) that the optimum growth of soybean will not get a high
productivity, when the pest can not be controlled [4].

Based on the above observation, it is clear that varieties play an important role related to plant
resistance from the early until the last stage of growth as Yusmani and Suharsono (2005) said that
attack intensityofRiptortuslinearis at growth pods phase cause the pods becoming dry and fall down
[5]. Attack of pest In the phase of seed development would cause the empty pods, then produce the
dry. In addition, the attack of insect pests at seeds development phase will produce the blackness seeds
and finally become decay, while in the phase of pods maturation will cause the wrinkled seeds. Attack
of insect pests at the phase of matured pods before harvesting will produce perforated seeds. Because
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of these facts, it is needed to use the resistant varieties to avoid or to minimize further damage in pod
and seed of soybean.

The time of flowering, plant height and water needs at each treatment highly depends on varieties
of soybean. This can be seen from the age of flowering of Grobogan variety that was a week earlier
than Anjasmoro and Kaba Variety, which was described by Balitkabi (2008) [6].

Growth and Development of three varieties g’ soybean tested can be determined from time of
flowering, the height of plant and water needs, as can be seen in table 2.

Table 2. Water needs (liter), age of flowering (dap), and Height of plant (cm) under drought
conditions.

Age of flower

Factors Treatments Water needs (Liter) Plant height (Cm)

(DAP)

Varietas Anjasmoro 1403 b 32.11 a 113.78 a
(V) Grobogan 12.87 b 27.11 b 11544 a
Kaba 16.79 a 3200 a 105.22 a

Hsd 5% 1.35 0.50 17.08
Age of infestation Before flowering 15.66 a 3067 a 102.78 a
(A) At flowering 1337 b 3056 ab 11411 a
Pods filled 1467 ab 3000 b 117.56 a

sd 5% 1.35 0.50 17.08

Explanation : Numbers are E]-:ﬂwed by the same letter are not significant at 5% of LSD

3.2. Time of pest infestation on plant and attack intensity of pest

Attack Intensity of Pest at age of infestation gave the not significant effect from first observation until
fifth observation. Differentiation also can be seen at the factor of varieties from first until third.
Differentiation of Attack Intensity seems to be significant in week 4 and week 5 after pods formation.
This probably because at the early pods formation, when the pest has been infested before flowering
(Al) and at flowering time (A2), plant has got reserved food from leaf, branch, flower and trunk.
While infestation at A3 (pods replenishment), pests were still needed adaptation with host

Attack Intensity of pest at week 4 and 5 after pods formation indicated that there were differences
in factor of varieties, but not in factor of age of plant of pest infestation. This was supported by Sab’i
(2012) result who stated that Anjasmoro variety is one of the media resistant against pod sucking
insctpest, while Grobogan is slightly susceptible, and Kaba has the most susceptible to this pod
sucking pest [7].

Age of plant of pest infestation indicated to be able to influence the reproduction ability of insect
pest because from observation at Al and A2 on second observation, there were eggs and adult insect
found in nets of a cage. This illustrated that insect pest tends to lay their eggs in a certain condition
when they had been in the repmductiv@asa Existence of insect pest in the phase of flowering might
these pest had high breeding ability as can be seen in table 3.

Table 3. Attack Intensity of Riptortuslinearis in several varieties of soybean with the different age of
plant of pest infestation on the drought stress condition.

Attack intensity (%)

Factors Treatments 1 m i v v Average
Varieties Anjasmoro 046 a 195 a 241 b 1.72 ¢ 1.78 ¢ 1.66 ¢
) Grobogan 282 a 261 a 707 a 796 a 6.58 a 541 a
Kaba 133 a 304 a 5.00 a 4.08 b 4.19 b 353 b
Age of Before flowering 085 a 241 a 387 a 397 a 437 a 309 a
infestation  at flowering 140 a 195 a 577 a 502 a 349 a 352 a
(A) Pods filled 236 a 325 a 484 a 477 a 470 a 3.98 a
HSD 5% 2.14 1.39 1.78 1.64 146 1.14

Explanation
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Numbers are followed by the same letter are not significant at 5% of LSD % HSD are not significant at 5% of
LSD

According to figure | indicated that there is no correlation between age of plant of pest infestation
and attack intensity. Existence of pest before flowering(A!), on flowering (A2) and at pods
replenishment (A3) still has a potential in decreasing yield of soybean. As can be seen that from the
average of attack intensity based on the age of plant of pest infestation was non significant different.
The susceptibility of plants against this pest also must be considered by farmers in West Nusa.
According to data of varieties distribution ( BPSB, 2011) indicated that variety Anjasmoro is the most
resistant and the most likely preferred by farmers West Nusa Tenggara compared to two other
varieties such as Grobogan and Kaba. The correlation between age of plant of pest infestation and
attack intensity, as shown in figure 1:

0a7 *  Belore flowering (V1)
006
L
= A flowering (V2)
005 ]
; v=0.511eM8 1 1.132g0 to
= R'=0.786 R? #0515
§ 004 Seeds Filled (v3)
2 ]
=
= (003
]
=
=
; e Expon.{Before flowering (V1))
002
00l .
—— bxpon. At flowering (VZ})
000
(1] 1 2 3 4 5 6

—_ Expon.(Seeds Filled (V3])

observation

Figure 1. The correlation between age of plant of pest infestation and attack intensity.
3.3. Variable of soybean vield

Table 4. Variable of soybean yield.

Numbe Number Empty Number Number yield weight Percentage

Factors r of of pods Pods of pods  of Seeds per of 100  ofresults
pods Filled of pest  drought plant seeds loss
(pods) (ods)p (pods) (pods) (Seeds) (gram) (gram) (%)
Anjasmoro 120.5 33.0 20 85.5 51.6 6.4 123
Varieties (vl) 6 a 0 a 0 b 6 a 7 a 5 a 2 b 5451
Grobogan 16.0 33 287 29.6 5.1 173
(V) (v2) 48.11 b 0 b 3 a 8§ b 7 b 7 a 7 a 4632
14.7 34 60.8 23.6 2.5 11.1
KABA (V3) 79.11 ¢ 8§ b 4 a 9 a 7 b 9 b 1 b 5457
1.0 203 1.1
(LSD 5%) 2543 5.84 4 8 5.05 8 1.72
Before
Age of flowering 24.6 3.1 59.6 39.5 5.7 144
plant (ul) 8744 a 7 a 1 a 7 a 6 a 4 a 2 a 4211
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After At flowering 21.0 23 521 346 a 43 a 128
infestation  (u2) 7544 a 0 a 3 a 1 a 7 b 7 b 6 a 5441
Pods filled 18.1 33 63.4 30.7 4.0 135
(A) [u3) 8489 a 1 a 3 a 4 a 8 b 9 b 2 a 5888

numbers are followed by the same letter are not significant at 5% of LSD

s can be seen from table 4 above indicated that HSD 5% shows there is an effect of pest attack,
to number of poffi) number of filled pods, number of empty pods of pest, number of empty pods of
drought, where Anjasmoro variety had the highest number of pods about 120.56, and Grobogan
variety had the lowest one about 48.11 pods. It is also shown that the effect of variety more dominant
than age of plant of pest infestation. This is supported by Fathin (2011), who said that pod sucking
insect pest (Riptortuslinearis) causes empty seeds and pods, fall pods, rotten seeds, blackness, wrinkle
seed skin and a brown spot on seed skin. The crisis period of soybean plant against pods sucking pest
is at the seed filling phase [8].

3.4. Yield losses because of insect pest in drought stress condition

Result of soybean tested in this investigation illustrated that variety of Anjasmoro had the highest
number of seeds per plant, followed by Grobogan and Kaba respectively. At the age of plant of pest
infestation, it is showed that the highest number of seeds filled is at before flowering compared to the
others such as at flowering and pods filling stage. This would affect all the processes of soybean
productivity and total yield of soybean directly. As Asandi (2009) explained that pest is one of
constrain in increasing soybean productivity, and it is known that pod sucking insect pest is a major
pest that can decrease soybean yield up to a 79% [9]. Therefore, it is needed to explore the genetic
resources of soybean that resistant against this insect pest and drought stress condition, especially in
relation to the development of soybean in dry land such in West Nusa Tenggara.

Table 5. Percentage of yield losses because of pest and drought.

Factors Treatrment Yield per plant Weight of 100 seeds  Percentage of Yield

(gram) (gram) (%)

Varieties Anjasmoro (v1) 645 a 1232 b 5451 a
(V) Grobogan (v2) 517 a 1737 a 46.32 a

Kaba (V3) 259 b 11.11 b 5457 a

HSD 5% 1.18 1.72 8.73
Age of Befor flowering 574 a 1442 a 42.11 b
infestation At flowering 437 ab 12.86 a 5441 b
(A) Seed filling 409 b 13.52 a 58.88 a

HSD 5% 1.18 1.72 8.73

[EB:planation
Number followed by the same letter are not significantly different at LSD 5%

Analyses of percentage of yield losses showed that the factor of age of plant of pest infestation had
a significant effect of yielding losses of soybean, while the factor of variety and its interaction seems
to be not significant. Treatment before flowering (A1) and at flowering (A2) had a lower percentage
of yield losses, and it has not a significant effect. However, the yield losses in those both treatments
were significant compared to seed filling treatment (A3) up to 58,88% as can be seen from figure 2 as
follows :
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080
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042
040
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Before Flowering At Flowering Seeds Filled
L Yield Losses (%)

Figure 2. Percentage of yield Losses because of pest attack based on age of plant of pest
Infestation.

Principally, the different responses of plant again certain insect pests depending on biophysical and
biochemical factors. Biophysical factor-like morphological, anatomy and color of plant would
become a major factors that influence the resistance of variety. Plant will be preferred or not by pest,
depending on how is the role of each factor or its combinations to influence insect behavior [10].

056 055 055
054
052
050

" 046

ANJASMORO (V1) GROBOGAN(V2) KABA (V3)

046
044
042

B Percentage of Yield Losses

Figure 3. Percentage of yiel losses because of pest attack based on varieties.

Analyses of Percentage of Yield losses based on Varieties indicated that there was no significantly
different to percentage of yield losses, the highest yield losses was in a variety of KABA 54,57%
similar to Anjasmoro, 54,51% and Grobogan, 46,32%, respectively.

3.5. The best time in Pest Control
According to observation result explained that pest infestation before flowering seems to have chances
for insect pests to attack other plant organs such as trunk and leaf. This is because of the characteristic
of this insect pest (Riptortuslinearis) as the oligophagous insect that able to attack many crops, other
than soybean as the main host [11].

Existence of pest before the flowering phase also will give the insect a big chances to do
reproductive activities to produce the next generation that consequently will disturb the process of
production of soybean. The new generation of insect pest will then attack the generative phase of
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soybean which is very susceptibe to this pod sucking insect pest. From this rexplaination, it is
necessary to consider that controlling this pest would be better before the flowering phase to avoid the
development of the next generation of this insect pest. Pest control at this phase would not influence
the process of flowering and pod formation. It is also claimed that this insect pest Riptortuslinearis are
not quite interested in flower, they are more interested in leaf before pods formation.

E Conclusion
Based on the observation and discussion that have been carried out in this study, there are two
conclusions obtained as follows:

4.1. Age of plant of pest infestation that has the potential to decrease the highest yield of soybean is at
the pods filling phase.

4.2. Age of plant of pest infestation would influence the attack intensity of Riptortuslinearis, and it

could bring a different level of yield losses, the highest was at pods filling, followed by at flowering

and the lowest at before flowering phase

1

Eecummendatiuns. There are several recommendations based on observations, discussions, and

conclusions:

e Further research is needed with more varied varieties of soybeans and stresses level

¢ For developing soybean in dryland, it is recommended to conduct field research using resistant
varieties such as Anjasmoro.

¢ In the field, It is needed to consider that the best time to control the pod sucking insect pest of
soybean( Riptortuslinearis ) is before the flowering phase.
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