IMPACT: International Journal of Research in Applied, =4
Natural and Social Sciences (IMPACT: IJRANSS) ,,” Hﬁv,r«, H--—m "'j*- {m i—
ISSN(P): 2347-4580; ISSN(E): 2321-8851 4 < L EARS

Vol. 5, Issue 1, Jan 2017, 21-30
© Impact Journals

‘EFFECT OF CARBON DIOXIDE TREATMENT AGAINST ANGOUMO IS

GRAIN MOTH SITOTROGA CEREALELLA (OLIVIER) IN MAIZE”

MONSOON KHEMUNDU ' & S. R. KOTESWARA RAO?
'Department of Entomology, College of Agriculture,
Professor Jayashankar Telangana State Agricultlmizersity, Hyderabad, Telangana, India
’Department of Entomology, S. V. Agricultural CokecdANGRAU, Tirupati, Andhra Pradesh, India

ABSTRACT

During storage, maize grains are severely destrbyeidsects and other pests. One of the most impbdauses
of grain loss in stored maize is the damage cabgefingoumois grain mottfitotroga cereallela (Olivier). A study was
conducted to evaluate the effect of carbon dioxidatment against Angoumois grain m&totroga cerealella (Olivier)
in maize at Seed Research and Technology CenfReT(&.), Rajendranagar, Hyderabad, Telangana déméguary 2015
to September 2015. The effect of different conagitns of CQviz, 20, 40, 60 and 80 per cent against the Angoumois
grain mothSitotroga cerealella in maize seed stored for a period of six months elEerved. The result revealed that the
percentage of seed damage was found to be nil @n@080 per cent concentrations of LM to six months of storage.
Exposure of seeds at 20 and 40 per cenbt Gfdcentrations could able to protect the seed finfastation and
development of the moth up to four months of treattrbut the infestation and progeny developmeneweticed after
five months of treatment. Higher G@oncentrationsiz., 60 and 80 per cent not only protected the semd fnfestation

and development but also maintain good storability.
KEYWORDS: Carbon Dioxide, Concentrations, Infestation, MaEgposure
INTRODUCTION

Storage under MA involves changing the proportiofighe normal atmospheric components of the storage
enclosure. Research on the effect of different pridgns of these atmospheric components againstcinsests is an
important pre requisite for developing new managgnechniques which helps in avoiding the use @fheical methods.
Application and distribution of C£and N in stored grain bulks or in products stored intaorers or fumigation chambers
would provide the needed solution to avoiding Iessaused by insect pests. Control of serious fsstsing chemical
insecticides such as malathion, dichlorvos and yhebromide have disadvantages because of theirrudsiste
environmental effects, including depletion of atpiuaric ozone, development of resistance in insmutsdisruption of the
food chain (Tuncbilelet al., 2009; and Azizoglet al., 2011). Environmental friendly techniques suchaasmatic plant
extracts and carbon dioxide (@Qreatments that do not leave any pesticide residn stored products have been used
against pests as an alternative method (Aliniazed landgren, 1970; Wan@gt al., 2009; Bachrouclet al., 2010;
and Razavi, 2012). C{has toxic effects on different developmental staged age-groups of insects. Many researchers
have determined the toxic effects of £dacording to exposure time to kill the insectsri@ekaran and Rajendran, 2005).

CO, has been known as an environmental friendly tegknifor control of stored-product insects with esidue in food

| Impact Factor(JCC): 2.7341 - This article can be denloaded from www.impactjournals.us |




| 22 Monsoon Khemundu & S. R. Koteswara Rao|

for a long time (Jayast al., 1991). In view of the above, the present studg wlanned to assess thifect of carbon

dioxide treatment ofitotroga cerealella (Olivier).

METHODS
Mass Culturing of the Test Insect

The Angoumois grain motl§totroga cerealella (Olivier) (Gelechiidae: Lepidoptera) was used fas test insect
as it is the major storage pest of maize and athegzals which cause damage both under field arrdgsoconditions
accounting for huge losses. Mass culturing Sfcerealella was taken up at S.R.T.C, Rajendranagar, Telangana.
The mother culture db. cerealella maintained at Seed Entomology Laboratory, S.R.W&5 obtained and multiplied on
locally available maize seeds. For mass culturaggut 50 pairs of adult moths were released wighhiblp of aspirator
into plastic containers containing 500 g of disgtéel maize seed and the mouth of the containeccessered with muslin
cloth and tied with rubber bands. Twenty plastintemers were maintained for mass culturing of testect.
The containers were kept undisturbed under ambabdratory conditions till the emergence of progefifie newly
emerged adults obtained from the culture after 3@&ys of adult moths released were utilized ferrttaintenance of sub
cultures by following the same procedure as desdrédtbove. Sub culturing of the moth was done aitlaggntervals to
ensure continuous supply of test insects for cotilyithe laboratory experiments. Thus the pestmvass cultured in the

laboratory for 4-5 generations and the freshly getadults (1-2 days old) were used in the expetiahstudies.
Disinfestation of Maize Seed and Determination of Misture Content of the Disinfested Seed

For conducting the laboratory experiments with,G@atment, types of bags and fabric treatmentiesudhe
freshly harvested maize variety DHM 117 was obwifrem Maize Research Station, ARI, Rajendranagatangana.
Before subjecting the seeds to experimental stdidinfestation of the seed was done. The seed isagasted in the hot
air oven to rule out the possibility of hidden isti@ion of the pest from the field by exposing #eed to 50C for 4-5
hours. After disinfestation, the seed was kept uaeoratory conditions for 2-3 days and the meistoontent of the
disinfested seed was determined by using “DickynJdohoisture meter. The moisture content of the sead found to be
10.50 per cent. To increase the moisture contettteofeed, the seed was kept in cloth bags anddlacdesiccators for
about twenty days in which 55 per cent relative ilityy was maintained (Solomon, 1951). The requinednidity was
obtained by dissolving 51 g of potassium hydro id®H) pellets in 100 ml of distilled water and afteventy days the

moisture content of the test varieties was detezthifhe moisture content of the seed was incre@asg?l.22 per cent.
Sexing of the Insect

The male moth is smaller in size than the femaléhmbhe females were on an average 5.5 mm londlahdhm
broad and the male was 5.0 mm long and 1.1 mm bfalkamn,1971). The female had wider wing span thzat bf the
male but fringed wings in both sexes. There werelistinct colour differences of male and female ImsoBoth the male

and female were straw coloured.

The female and male moths were identified basedhendescriptions given by Pandey and Pandey, (1976)
The sexing was mainly done based on the abdomh@hcters. The abdomen of the female is creamyt siith blunt

end, where as in male it is blackish, slender wihnted tip when viewed from ventral side.
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Effect of Carbon Dioxide Treatment onS. Cerealella in Maize

Carbon dioxide treatment was carried out agatserealella in specially designed airtight containers and the
required concentration of GOwas released into the airtight containers with tledp of carbon dioxide cylinder
(Model No. BRG 0/1) fitted with an outlet tube caiming a nozzle and a needle. The required coretéonrof CQ to be
released into the container was regulated witth&ip of a pressure nob fitted at the top of the, §@nder. The required

concentration of COwas released into the container with a pressugekafcnf from CQ, cylinder.
Design of Airtight Container

The disinfested maize seed of 100 g was placedftighd plastic containers of 500 g capacity cotisgs of two
perforations of 3 mm diameter which serve as agtiahd outlet holes and nylon tubes of 3 mm diametge inserted
into the holes. Rubber corks of 2.95 mm diameteckvkxactly seal the inlet and outlet tubes wertus plug them after
filling the containers with desired concentrati@isCO, and thus the entire system was made airtight afleasing the

CGO, into the containers.
Injection of CO, into Airtight Containers

Before introducing the CQnto the airtight container, the air present ia #irtight container was flushed out by
opening the outlet present at the top of the castaand then it was closed with rubber cork and ttiee desired
concentration of C®was introduced into the airtight container through inlet located at bottom of the container by
injecting the needle of CQxylinder. After injecting the gas, the inlet andtlet tubes were closed at one stroke using
rubber corks to prevent escape of G@m the container. To study the effect of G@atment or8. cerealella 120 airtight
containers were filled with 100 g of disinfestedimaseeds by releasing 5 pairsSoterealella freshly emerged adults 15
days prior to treatment with GQo ensure uniform level of infestation. After 15ydaCQ was released at four
concentrationsiiz, 20, 40, 60 and 80 per cent with four replicadiai each treatment and after releasing the desired
concentration into the containers they were madighi by plugging them with rubber corks and sdaléth Teflon tape.
Twenty containers were maintained for each morithe seed was observed by using sample from 20 ioengaof all
treatments and disposed after 1, 2, 3, 4, 5, antbBths of treatment. Control was maintained byofeihg the same

procedure adopted for the g&tudies in plastic containers under normal coadgiwithout exposing the seed to £O
Determination of CO, Concentration in Containers after Injection

To ensure whether the desired concentration of i@{@ased in the plastic container was maintaimewbyg it was
checked by using C£D, analyzer (PBI Dansensor, PBI 200616, Denmark) &masure the COconcentration in the
containers. For determination of g@he analyzer was calibrated with atmospheriq20r9% Q and 0.03 % Cg¢) then
the needle of the analyzer was introduced intadpeoutlet tube of the air tight container and mheasuring button of the
CO,/ O, analyzer was pressed. The concentrations of &@ Q present in the air tight container will be displdyan

screen within 10 seconds which helps in determittiegconcentration of Cpresent in the containers.

The airtight containers containing the disinfesteéd exposed to different concentrations of @@re observed

after 1, 2, 3, 4, 5 and 6 months of storage bygusample from each container and the following petars were recorded

» Seed damage (%)
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e Adult emergence
Seed Damage (%)

Percentage of seed damage was calculated by takiagdom sample of 100 seeds and counting the nuaibe
seeds bored holes Bycerealella and converted to percentage.
Number of damaged seeds

Percentage of seed damage = x 100
Total number of seeds

Adult Emergence

Number of live and dead insects emerged out froth d@ample seed of each replication of the treatmeas

counted.

RESULTS AND DISCUSSIONS

Seed Damage

The results obtained from the studies on effectarbon dioxide treatment on percentage of damagedss

caused byHtotroga cerealella are presented in Table 1 and graphically depictédgure 1.

From the data it was evident those four months afeatment of carbon dioxide on maize seeds whiehe
subjected to artificial infestation & cerealella, zero infestation was recorded in all the conceiotna of CQ viz., 20, 40,
60 and 80 per cent. The percentage of seed damagmirol was found to be 10.75 during first moaftstorage. After
two, three and four months of storage seed damagegmt was 11.88, 15.88 and 18.90 per cent ragphrct

However, after five months of GQreatment 4.30 per cent of seed damage was ret@tdd0 per cent CO
concentration while at 20 per cent £6.93 per cent of seed damage was found. In da2®69 per cent of seed damage
was recorded, whereas at 60 and 80 per centcGrentrations there was zero per cent seed daamageere found to be
significantly superior to all the treatments. Samitrend was recorded even after six months ofré@ment where in 6.33
per cent of seed damage was recorded at 40 peC&nwhich was found to be significantly superior to 28 cent C@
with 7.53 per cent of seed damage. Both the traasngere significantly superior to control where22per cent of seed
damage was recorded. Even after six months of@tno damage was recorded on seeds at 60 arer 8@mt of CQ

concentrations.

The results on mean per cent seed damage showeficsigt differences among the treatments. No damaas
observed at 60 and 80 per cent G©ncentration which differed significantly from ethtreatments. The least seed
damage of 1.77 and 2.41 per cent was observed and@0 per cent C{Zoncentrations respectively. The untreated

control recorded the highest seed damage of 1&i74ent.

Results on exposure period revealed that mean deethge showed increasing infestation with incraase
exposure periods. Mean seed damage of 2.15, 288, 378, 6.39 and 7.25 per cent was recorded afte, two, three,

four, five and six months of treatment, respectivel

The interaction effect between the treatments apd®ire period with respect to seed damage shdvegdhe no

damage was recorded in all the treatments up torfmnths after treatment and also on all the psrinfdseeds exposed
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with 60 and 80 per cent GO

From the results it was evident that £€ncentrations of 60 and 80 per cent were fat8l terealella while 20
and 40 per cent concentrations of Bough controlled the pest in the initial stages, iup to four months but could not
protect the seed during prolonged storage of fiemtims and above period. The present investigatienraaccordance
with the findings of Radhikat al. (2014) who opined that exposure of groundnut godsw concentrations of 10 per cent
CGO, treatment though protected the seed fi@anyedon serratus up to 3 months but after six months of the infésta
increased and went up to 50.79 per cent pod damagerding toBeraet al. (2007),all the carbon dioxide concentrations
tested (20, 40, 60 and &r cent had completely controlledtorage insects (rice weevii{ophilus oryzae) and lesser
grain borer Rhyzopertha dominica)) and storage funglamage in rice seeds up to 12 months after treatimgmosition.
Krishnaveni (2012) also reported that exposure e&fds to low concentration of 2fer centCO, treatment though
protected the seed up to four months, but after fionths of treatment, 12.5@r centinfestation agins€allosobruchus
chinensis was recorded and it was further increased to 1ged@entafter six months.

Table 1: Effect of CO, Treatment on Seed Damage by Angoumois
Grain Moth, Sitotroga Cerealellain Maize during Storage

T.20 0.00 0.00 0.00 0.00 6.93 7.53 2.41
L (4.06) | (4.06) | (4.06) | (4.06) | (6.94) | (7.54) | (5.11)
.40 0.00 0.00 0.00 0.00 4.30 6.33 1.77

2 (4.06) | (4.06) | (4.06) | (4.06) | (5.32) | (6.34) | (4.65)
460 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3 (4.06) | (4.06) | (4.06) | (4.06) | (4.08) | (4.08) | (4.06)
.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4 (4.06) | (4.06) | (4.06) | (4.06) | (4.08) | (4.068) | (4.06)

T Control 10.75 | 11.88 | 15.88 | 18.90 | 20.69 | 22.37 | 16.74

5 (10.76) | (11.88) | (15.89) | (18.90) | (20.70) | (22.38) | (16.75)

MAT — Months after Treatment

Figures in parentheses are angular transformeeésalu
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H20% CO,
040% CO,
160% CO,
H80% CO,
HControl

Seed damage (%o)

Months After Treatment

Figure 1: Effect of CO, Treatment on Seed Damage (%) by Angoumois
Grain Moth, Sitotroga Cerealellain Maize during Storage

Adult Emergence

The results pertaining to effect of carbon dioxiceatment on adult emergence®fcerealella are presented in

Table 2 and graphically depicted in Figure 2.

From the data it was evident that there was not&anérgence in all the concentrations of,@Pto four months
of treatment. However, the adult emergence was01Be5 cent in control after first month of storaghich further

increased from 24.25 per cent in second month B54der cent in fourth month after storage.

After fifth month of storage 1.50 per cent adultezgence at 40 per cent g&ncentration was observed which
was significantly superior to 2.25 adult emergerate®0 per cent C{zoncentration. Both the treatments were found to be
significantly superior to control where 54.25 adertergences were observed. Similar trend followest six months after
storage with 3.00 per cent adults emerged at 4Cc@etr concentration of GQOwhich was significantly superior to 5.00
adults emerged at 20 per cent gncentration. Both the concentrations of G@re significantly superior to control

where 62.25 adult emergences were observed.

The results on mean adult emergence showed signifitifferences among the treatments. No adult gemee
was observed at 60 and 80 per cent Gcentrations which differed significantly fronhet treatments. The least adult
emergence of 0.75 was observed at 40 per cepc@@entration and 1.21 per cent adult emergencerewasded at 20

per cent CQconcentration. The untreated control recorded ihledst adult emergence 37.83 per cent.

Results on exposure period revealed that mean adwirgence goes on increasing with increase insexpo
period. Mean adult emergence of 2.70, 4.85, 6.35,81.60 and 14.60 per cent was recorded attanethree, four, five

and six months after treatment respectively.

The interaction effect between the treatments aqosure period with respect to adult emergence statvat
the least adult emergence 0.00 per cent was retdandal the treatments up to four months afteatimeent and also on all

the periods of seeds exposed with 60 and 80 p¢ICQ@en

There was no adult emergence at 60 and 80 percoanentration of C®up to six months of storage. Hence, 60
and 80 per cent C{roncentration was found to be significantly higtiean all other treatments. The present investigati
are in accordance with the findings of Jayaslete®®. (2013) there were no adult emergenc&ofzopertha dominica in
sorghum seeds up to 315 days when the seed whposezkto 15 and 20 per cent £€&dncentrations which resulted

mortality of insects.
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According to Hashenet al. (2012b) there was reduction of adult emergenom 4" instar larvae and 3-day-old
pupae ofStotroga cerealella, when treated with different G&oncentrationand adult emergence also tended to decrease
with the increase of C{roncentrations in air and exposure period. Furdlseording to Shivarajet al. (2012) pigeon pea
seeds treated with GCGconcentrations of 15 and 20 per cent exposed fodays gave cent per cent mortality of
Callasobruchus analis. They also reported that there was no adult emergéherefore egg laying and mass loss (%) was
also nil. According to Jay, (1984) the emergencenuhature stages ditophilus oryzae and Rhyzopertha dominica
stopped completely from paddy seeds by exposingdhés to 60 per cent GO

Table 2: Effect of CO, Treatment on Adult Emergence of Angoumois Grain M¢h, S. Cerealella in Maize

.20 0.00 0.00 0.00 0.00 2.25 500 | 1.21
1 (0.71) | (0.71) | (0.71) | (0.71) | (1.65) | (2.34) | (1.14)
.40 0.00 0.00 0.00 0.00 1.50 3.00 | 0.75
2 (0.71) | (0.71) | (0.71) | (0.71) | (1.40) | (1.86) | (1.02)
.60 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
3 (0.71) | (0.71) | (0.71) | (0.71) | (0.71) | (0.71) | (0.71)
.80 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
4 (0.71) | (0.71) | (0.71) | (©.71) | (0.71) | (0.71) | (0.71)
T Control 1350 | 24.25 | 3150 | 41.25 | 54.25 | 6225 | 37.83
5 (3.74) | (4.97) | (5.66) | (6.46) | (7.40) | (7.92) | (6.03)

MAT — Months after Treatment

Figures in parentheses are square root transfovaleds

Figure 2: Effect of CO, Treatment on Adult Emergence of Angoumois Grain M¢h, Sitotroga Cerealéella in Maize
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CONCLUSIONS

The effect of different concentrations of @@z., 20, 40, 60 and 80 per cent against the Angougnais moth,

Stotroga cerealella in maize seed stored for a period of six months al@served. The results obtained from the study

revealed that the percentage of seed damage wad foube nil in 60 and 80 per cent concentration€©, up to six

months of storage. The seed damage decreasedheithdrease in the GQ@oncentrations and subsequently there was no

adult emergence in 60 and 80 per cenp €ahcentrations, the adult emergence was also nil.
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