R

ion

L

al Plantat
ent

W.V
S ’,

) a\. ;;._.w_fs

va =

,_:- \'

g. |
’ < /

y

\-.

ferenc

o/ %
io

'

eding .
at

=y & v

E .

- n . ___ , _, .
=N : f b Y - : v
- | \ [ , NS / ,

or Agtcult

1

— /
\ ‘. ._...., f/:,
N ¥ Y - i B

ern.

P W, a S Bo ersity
- 4 0'c
) H ipta UBE‘»E Undang-Undang
(- 1 Umt g m tip sebd@ion &Eéu seluruh karya tulis ini tanpa'mencantumkan dan menyebutkan :B: g i p

Q. c:. :Q:co_ @_v ﬂum:::oo_:Um:&%_aos.vm:m_.:n?_om::_wn:_aoéom_:g.n_,_, Um:ccm::opvo_. Umaﬂu: r:mroﬁocmancoswcnﬁc u_mn_nr.
P 1@: idak sﬂwEms kepentingan yang wajar IPB. - =
2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh kRarya tulis ini dalam bentuk apapun tanpa izin IPB. S

<



Indonesia

Faculty of Agriculture
Bogor Agricultural University

Bogor, Indonesia, December 19'-21% 2012
Organized by :

“Capacity Building, Development, and Sustainable Technology”

Universiti Putra Malaysia
Malaysia

PROCEEDING
THE 17 INTERNATIONAL PLANTATION CONFERENCE

) Bogor Agricaltural University

Hak Cipta Dilindungi Undang-Undang U

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penyusunan laporan, penulisan kritik atau tinjauan suatu masalah.
b. Pengutipan tidak merugikan kepentingan yang wajar IPB.

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun tanpa izin IPB.

@ Hak cipta milik IPB (Institut P&

Fa@lty of Plantation and Agrotechnology




*gd| uizi pduni undopdp ynjuaq WB|OP 1Ul siiN3 PAIDY YNn4njds NBIO UDIBDYSS HpAUDGISALISW UDP UbYWNWNBUSW BUuID|I T

*dd| 4pfom BupA upbuuaday uoyibniaw yopij undiznbuad q

‘yojosow h3ons uphpfull NBIO YiyY ubsijnuad ‘uptodp| upunsnAuad ‘Yoiwi PAIY upsiinuad ‘ubiuad ‘Upipipuad upbulguaday ynjun pPAuby updiznbusd P

I
Q
o
0
T
[
o}
o
=
Q
c
3
Q
Cc
=
o
Q
=)
(CIZ
=
=)
o
Q
=)
Q

9
Q
o=
Q
3
«Q
=l
o
=
Q
c
=3
©
w
o
(on
Q
Q
[}
=]
Q
(=g
Q
(=
w
08
=
=
c
=
o
-Q1
<
Q
=
=l
@
2.
[ =
o
>
©
o]
3
o
>
aQ
]
=]
(=
(=
=
o
[}
=}
[o1
Qo
=
=
o
=]
<
o
(on
(=
[ ol
o
Qo
=]
w
c
=
(on
®
=

ac
o
=

0
PROCEEDING
THE 1°SINTERNATIONAL PLANTATION CONFERENCE 2012

Bogor, Endonesia, December 19"-21% 2012

3ul) ad

Jointly gublished by :

Faculty f Agriculture, Bogor Agricultural University (2013)

Faculty §f Plantation and Agrotechnology, Universiti Teknologi MARA (2013)
(1]

-
Addres@_ =
Faculty®f Agriculture, Bogor Agricultural University
1. Meganti Dramaga, Bogor Indonesia 16680

Tel. +63 251 8629354, +62 251 8629350

Fax. +62 251 8629352

Email faperta@ipb.ac.id

Faculty of Plantation and Agrotechnology, Universiti Teknologi MARA
40450 Shah Alam

Selangor Darul Ehsan, Malaysia

Tel: +603-5543 5583 /5539 /5567

Fax. +603-5543 5563

EditoWeam s

Dr. Syrifah lis Aisyah

Dr. Syrya Darma Tarigan

Dr. Baba Barus

Dr. Miammad Syukur
Asso@rof. Dr. Adzmi Yacoob
Dr. N[é}'ld Yusoff Abdullah

Dr. D@us El Pebrian

ﬁ
Layo& and Design : Annisa Hasanah,SP
Q

C
=
<
@
L
&
=




*gd] uizi bdupj undodp ynjuag WP 1Ul SN} PAIDY Ynin|ds NBIO UBIBOYaS YoAUDCISALUBW UDP UBHWNWNBUSW BUDIB|I] ‘T

PROCEEDING 1" INTERNATIONAL PLANTATION CONFERENCE
Bogor, Indonesia, December 19" -21° 2012

l

: TS OF NEONICOTINOID INSECTICIDES AND IRRIGATION ON
ER OF COTTON APHIDS, Aphis gossypii GLOVER (HEMIPTERA:

APHIDIDAE) AND FUNGUS-INFECTED APHIDS
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ABSTRACT

fuppun-bubpun 1BUN

d ‘unyipipuad upburuaday] ynjun pAupy updinb
w eydio jeH

Experim@ts with the neonicotinoid insecticides, acetamiprid and
ethoxam, were carried out at the Edisto REC., Clemson University, SC.,
WEE. Cotton vafiety DP 458 BR was planted in plots of 12 rows x 15 m in both a
d@lgnd ficld a@ under irrigation on 6 and 7 May 2002, respectively. The
e>§>§“iment was #rranged in a split-split plot design with four replications. There
WETE 5 insecticide treatments which were based on cotton aphid infestation levels
irgeation (AIL) af each location: (1) thiamethoxam (0.05 kg a.i./ha) for aphid-free
pots, thial, (2) ghiamethoxam (0.05 kg a.i./ha) applied when 30% of plants were
ingeSted, thia2, (3) acetamiprid (0.05 kg a.i./ha) applied when 30% of plants were
i egted, ace, (4) thiamethoxam (0.05 kg a.i./ha) when 90% of plants were
igfegted, thia3,%nd (5) untreated. Applications of insecticide were made as

(o

fcﬁlﬁws: treatmefits no. 1, 2, and 3 on 25 June, all treatments on 1 July, treatment
ng. 4 on 11 July 2002. Karate® was applied on 19 June 2002 and it was sprayed
a§a§ on 16 July and 18 July 2002 to control bollworms.
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Q
3 There were significant differences in number aphids among location and
ifecticides treatment. Infection levels in aphid population by N. fresenii were

significant different among insecticides treatments

A

=

£ INTRODUCTION )

g Ihe cotion aphid, Aphis gossypii Glover (Homoptera: Aphididae), has
bgen consideredas an important pest of cotton and many other crops around the

w@rld (Blackman and Eastop 1985; Leclant and Deguine 1994). The cotton aphid
hgs been ranked-as one of the most damaging pests on cotton in the US, especially
irg the southeastern and southwestern (Steinkraus ef al. 1991). In 2002, this insect
p8st was regarded as the sixth most damaging pest of US cotton. The aphid
isfested 70.3%-0f US cotton, causing a 0.119% reduction in yield in 9,307,757
idested acres, fesulting in a loss of 31,450 bales (Williams 2003).

Qo

The aphid problems have occurred especially after widespread use of
insecticides for-holl weevil (Frisbie ef al. 1994). Outbreaks of cotton aphids have
been associated-with reductions in natural enemy populations and aphid resistance
10 pesticides (Grafton-Cardwell 1991). Before the mid-1980s, cotton aphids were
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considered as secondary pests of cotton because they rarely reached damaging
levels. However, extensive insecticide treatments have destroyed natural enemies
such as predators and parasitoids, and the cotton aphid has become an important
pest of cotton. Additionally, this pest continues to be of concern because of its
potential for rapid reproduction and ability to develop resistance to pesticides
(Kern and Stewart 2000).

Cotton aphid population dynamics can be influenced by both agronomic
and pest management practices. Irrigation management and cotton variety have
been-shown to be important factors in management of the cotton pests, Lygus
Hespetrus (Munk and Goodell 2002) and fleahopper, and in enhancing populations
of pfedaceous bugs, and green lacewings (Bommireddy e al. 2003). High
populations commonly occur as resurgent populations following applications of
selected insecticides for other pests (Slosser ef al. 1989). Also, chemical control
is ogen ineffective due to cotton aphid resistance to many insecticides.
Insecticides such as the synthetic pyrethroids , A—cyhalothrin and tau-fluvalinate,
are rf_ét effective against the cotton aphid (Martin and Workman 1997). However,
use of insecticides for insect control is an essential component of most crop
protéction strategies in modern agriculture, although over reliance on insecticides
has Eeen reported to result in resistance problems, ecological disturbance, and
higher cost to the growers (Horowitz er al. 2004). Use of either organophosphates
or p)'ﬂethroids is often ineffective for cotton aphid due to resistance development.

Neonicotinoids, the most important new class of synthetic insecticides of
the past three decades, are used to control sucking insects both on plants and
anirffals. Imidacloprid, nitenpyram, acetamiprid, tiacloprid, thiamethoxam, and
othé&#s act as agonists at the insect nicotine acetylcholine receptors (Tomizawa and
Casfda 2003; Horowitz ef al. 2004) causing the insect to reduce or stop feeding,
and reduce mobility (Gourment ef al. 1994). These insecticides are active against
species in the Hemiptera, Coleoptera, Diptera, and Lepidoptera. In agriculture,
they are being used most intensively to control sucking pests such as aphids
(Foster et al. 2003; Nauren ef al. 1998), planthoppers, leafhoppers, and whiteflies

(Mason et al. 2000).

Populations of cotton aphids are limited by a complex of natural enemies
that includes predators, parasitoids, and pathogens. One of the most important
insect pathogen infecting the cotton aphid is Neozygites fresenii (Nowakowski)
Batko (Entomophthorales: Neozygitaceae) (Harper and Carner 1996). This
fupgus is an important natural enemy of the cotton aphid, A. gossypii, and is
kngwn to cause rapid declines of aphid popuiations in cottorr. The futgus kas
occirred in the Midsouth and Southeast of the United States during June-August
each year since 1989 (Steinkraus et al. 2002). The large quantities of fungus N.
fresenii produced during natural epizootics in cotton fields represent a valuable
resaiirce as large quantities of fungus can be harvested from the field and stored

for future use (Steinkraus and Boys 2005).

iue

The purpose of this research was to determine effects of interaction among
neonicotinoid insecticide treatments based on aphid infestation levels and
irrigation on number of cotton aphids and fungus-Infected aphids.
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MATERIALS AND METHOD

Experiments with the neonicotinoid insecticides, acetamiprid (Intruder
.Pupont. Wilmington, DE) and thiamethoxam (Centric 40WG, Syngenta
fotection, Greensboro, NC), were carried out at the Edisto REC, Clemson
§ty, Blackville, South Carolina, USA. Cotton variety DP 458 BR was
0 plots of 12 rows X 15 m in both a dryland field and under irrigation on 6

Mday 2002, respectively. The experiment was arranged in a split-split plot
baram with four replications. The date of sampling was the main plot; locations

I= subplot-and neonicotinoid insecticides were sub subplots. There were 5
de treatrments which were based on cotton aphid infestation levels in
t each logation (AIL): (1) thiamethoxam (0.05 kg a.i./ha) for aphid-free
thial. (2) thiamethoxam (0.05 kg a.i./ha) applied when 30% of plants were
. thia2, (3) acetamiprid (0.05 kg a.i./ha) applied when 30% of plants were
ace, (43 thiamethoxam (0.05 kg a.i/ha) when 90% of plants were
, thia3, @nd (5) untreated. Applications of insecticide were made as
st treatmeriis no. 1, 2, and 3 on 25 June, all treatments on 1 July, treatment
on 11 July. i arate® was applied on 19 June 2002 and it was sprayed again
Iulyr and 1% aly 2002 to control hollwarms.
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Z S Cotton aphids were sampled twice weekly between 28 June and 31 July
20825 Treatmenteffects were monitored by counting the number of aphids on the
to t§vo leaves flom 18 plants that were selected systematically in each plot.
Leav@s were pre%rved in 30 ml screw cup vials filled with 70% alcohol. These
wegeslater procesSed in the laboratory to confirm presence of N. fresenii. Other
vafiables that re examined were percentage of fungus infection levels,
pegeéntage of wiiged aphids in aphid populations, and fungus infection levels in
wifigd aphids. #phid numbers for each plot were determined by counting from
samles in each plot. Percent of winged aphids in the populations was obtained by
dividing the number winged aphids in each plot by the total number of sampled
apBids in each plot x100. Percent of aphid infection was determined from
nugnbers of all aphids including winged aphids per plot by dividing the numbers
ongphids with fungus by the total numbers of aphids sampled, then multiplying by
108. Percent of fungus infection in winged aphids was obtained by dividing the
nugnber of infected winged aphids by number of winged aphids in each plot.
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Microscope slide squash mounts in lactophenol fuchsin were made for all
aphids collected/ each date sampling. and each aphid was examined with a
microscope to determine if secondary conidia, hyphal bodies, conidiophores,
primary conidia;and resting spores were present (Steinkraus ef al. 1991). This
méthod was usedto determine percent of aphid infection (fungus infection levels)
angl percent of fukigus infection in winged aphids. Aphids were classified into one
offthe followifig’ six categories based on Steinkraus er al. (1995): (1) with
segondary conidiz attached to aphid’s leg, antennae or body, (2) with hyphal
bties, (3) withrconidiophores and primary conidia, (4) with resting spores, (5)
with saprophytie- fungi, and (6) no fungus (healthy aphids). The first five
categories will be fungus-infected aphid.

o 1L
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RESULTS AND DISCUSSION

This experiment was arranged in a split-split plot design with four

(mean+SE) (treatments based on AIL) at Edisto REC, 2002

I replications.  There were significant differences in numbers of aphids among

T locations and among insecticide treatments (F=4.23, DF=36, p<0.0001).
g Significance difference comparisons for aphid numbers on Table 1 are among
QO treatments by date. Significant differences among

é‘able ks Effect of neonicotinoid insecticides and irrigation on cotton aphid populations

:19qUUINS UDYINCBAUBLU UDP UDHWNIUDIUSW DAUD] 1UI SIjN3 DAIDY YNIN[ds ND3O UBIBDMRS diINBuBL BUID|I ‘|
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Numbers of aphids in each insecticide treatment and irrigation

Lacation  (aphids/leaf)
D
= 2. thial thia2 ace thia3 untreated
;5/ 78 Irfigation 17.44+33.71ab 0.00£0.00c  0.36+0.09¢ 0.00£0.00c  17.76x7.15a
D%lland 1.58+0.66bc 0.00+£0.00c  1.58+0.97bc 0.00+0.00c  12.68+1.86a
713 Irfigation 0.21£0.11c - 1.3242.43c¢  0.10£0.16c  4.61+2.33¢c  22.84+3.57b
Digland  1.2440.35¢ 0.65+0.26c  0.46+0.23¢c  3.40+3.07c  75.57+22.10a
7/6 [réigation 0.78+0.35d 1.13£0.48d 0.73+0.20d 10.64+7.80c 62.17+44.19a
Diyland  2.15+0.93cd 1.56+1.12cd 1.79+0.59cd 1.80+0.54cd 20.16+6.08b
7/10 Iragation 3.58+1.54c¢ 2.32+0.95¢c 4.18+1.10c  2.52+1.02c¢  31.05+24.06a
Digland ~ 8.38+2.79bc 6.5943.49c  5.78+1.55¢ 4.75+2.64c  20.76+9.41ab
7/13  Irgigation 2.74+1.02 2.76+2.12 4.20+1.93 1.43+0.39 3.34+2.18
Dgyland 4.53+0.95 3.65¢1.29  2.43+1.08 5.36+1.04 30.39+8.51
7/17  Irdgation 1.21+0.34b 1.17£0.72b  2.30+1.59b 0.99+0.48b 2.30+3.41b
Deyland  0.73:036b  1.46:0.89b 1.49+130b 5.43+4.39  6.31+8.84a
7/20 Iragation 2.51+0.72 4,724+2.54 325 L3S 3.73+2.50 1.80+0.85
Dryland  0.56+0.13 1.04+0.31 1.12+0.77 4.73+1.55 3.38+3.41
7/24  Trrigation 2.21+0.98 4.5242.46 4.08+2.20 3.52+0.72 2.39+0.09
Dryland  1.01+0.76 1.454+2.13 1.48+1.40 227111 3.03+1.99
7/27  Irrigation 0.94+0.67 1.25+0.69 2.64+2.46 1.87£1.77 1.59+0.83
Dryland  0.27+0.13 1.55£2.01  0.65+0.21  0.58+0.36  0.89+0.35
7/31  TIrrigation 0.82+0.62 0.55+0.33 0.84+0.65 1.08+0.91 1.39+0.63
Dryland  0.05+0.04 0.07+0.07 0.12+0.13 0.14+0.10 0.16+0.04

thial= thiamethoxam 0.05 kg/ha for free-aphid treatment, thia2= thiamethoxam
0.05 kg/ha when 5 or more aphid per plant, ace= acetamiprid 0.05 kg/ha when
30%- of plant infested, thia3= thiamethoxam 0.05 kg/ha when 90% of plant
infested. Means within a row followed by the same letter are not significantly
différent p >0.05. Means without letters in the same row are not significantly
différent p > 0.05 insecticide treatments at both locations occurred from 28 June
threugh 10 July and on 17 July. On 28 June, numbers of aphids in untreated plots
ingthe dryland field were not significantly different from the irrigation fields.
Aphid numbers in these untreated plots were significantly higher than in the
neédicotinoid insecticide tested plots, except for the thial treatment in the
irrigation field. The thial treatment in the irrigation field had aphid numbers
higher than in other neonicotinoid treatments, except for the ace and thial
treatments in the dryland field.
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Ia’l

On 3 and 17 July, aphid numbers in the untreated dryland plots were
her than in the untreated irrigation plots. On 3 July, untreated plots in both
ds had significantly higher aphid numbers than those in the neonicotinoid
t& THowever, on 17 July, only untreated plots in the dryland field had
igngicantly higher aphid numbers than insecticide treated plots. On those days,
r& were no significant differences in numbers of aphids among neonicotinoid
fhenta in both dryland and irrigation field. On 6 and 10 July, aphid numbers
treated irrigation plots were significantly higher than those in untreated
l@nd plots.  Aphid numbers in all untreated plots were significantly higher
in neonicotinoid treatment plots, except thial in the dryland fields on 10 July
1). Data in this Table shows that there were no differences in aphid
ers among neonicotinoid insecticide treatments based on AIL, indicating that
\gers couldbpossibly delay insecticide treatment in the field even until 90% of
glants are fnfested.
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A corg.paring infection levels in aphid populations by N. fresenii, there
Swgre no sigrificant differences among locations on any given date (F=1.29,
=16, p=0. 1564). However, there were differences among treatments on certain
idétes (F=1.66; DF=36, p=0.0134). Significance difference comparisons for
Saghid numbeé on Table 2 are among treatments by date. ~Table 2 shows that
%cetton aphid infection occurred for the first time on 3 July and continued through
323— July, 2008 Only on 3, 10, and 24 July, infection levels were significant
gdﬁferem amo@g insecticide treatments. On 3 July, infection levels in untreated
Spfhts were significantly higher than in thial and ace plots. On 10 and 24 July, only
=i the ace treated plots, the infection levels were lower than in untreated plots
g@abl‘e 2). SFigures B1-B4 that are shown in the appendices show that during
fcgt% early stages of the epizootic of N. fresenii, most aphids contained only the
§h§phal body stage of the fungus. Infection levels were less than 50% until 17
aJaly. At the end of the season, all fungus stages were found in the field including

grgsting spores and saprophytic fungi.
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Winged aphid numbers differed significantly among locations and among
treatments (F=2.61, DF=36, p<0.0001). Significance difference comparisons for
aphid ;
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0.05-kg/ha when 5 or more aphid per
30% of plant infested, thia3= thiame
infested. Means within a row followe
different p >0.05. Means witho
different p > 0.05 numbers on Table 20 are among treatments b

ut letters in the same row are no

o a5Ble 2. Effect of neonicotinoid insecticides and irrigation on levels of fungus infection in

§ § § cotton aphids (mean+SE) (treatments based on AIL) at Edisto REC, 2002

g g)gteg Location % infection by N. fresenii in each insecticide treatment

2 Sae 7 thial thia2 ace thia3 untreated

S HH& Irrigation 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00

1)“'8 % 0

3809 Dryland  0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00

£ %‘g- %‘: average  0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00

T 3@ c Irrigation 8.33%16.67 6.73+13.46 0.00+0.00 6.00+5.19 9.07+4.49

22 2 € Drylapd 0.00+£0.00 11.29+11.49  0.00+0.00 6.11+4.34 23.9549.19

3 =8 g average) 4.17£11.78b  9.01+11.84ab  0.00+0.00b 6.05+4.43ab 16.51+10.402

2 87865 lmigatipn 34.55+44.56  29.51£2058  13.02+16.17 7.96+5.66 8.36+3.92

23 g“é Drylarfgl 12.08£14.18  20.42+16.69  18.75£21.92 13.96+x13.94  38.89+16.76

= %i 3 averagg 2331+32.88  24.97+18.01  15.89+18.09 10.96+10.36  23.63+19.83

2 97210 Imigation 190261020 14113703 17454668 18821299 341242046

§° s Drylarg_i 25.02+8.61 25.81+12.07  23.74+16.09 38.86+£15.54  60.45+11.80

985 averagE 22.02+9.3lab 19.96+11.13ab 20.59+11.89b 28.84+17.05ab 4/.29+20.9%

@ %’)@13 Irrigatign  32.03+16.98  27.16+14.68 18.19+4.42 13.15+2.87 30.85+12.27
E 3 Drylamgd 24.65+12.48  24.95+9.02 17.62+3.80  33.17£3.85 39.87+£7.33
8 3 average  28.34+14.35  26.05+11.35 17.90+3.38 23.16+11.16  35.36+10.52
SE17 Irrigation  39.73+14.05 37.50£12.58  21.28+12.50 17.12+4.88 48.41+18.58
S2 Drylar@d 32.43+14.06  39.05£1520  34.53+9.67 33.78+23.08  49.82+12.3%
g5 averagé  36.08+13.59 38.28+12.95  27.90£12.54 25.45x17.83  49.12+14.6%
é §'20 Irrigatgon 36.00+9.73 40.56£14.69  48.99+11.85 39.26+12.46  42.84+7.03
= Drylasd 27.43£12.29  46.65+19.32 57.74£11.60 64.07£19.26  70.03+18.6
=2 avera 317141124  43.60£1622  53.37+11.82  51.66+20.04 56.44+19.
¢ @24 Irrigagon 80.87+10.41 66.59421.41  80.56x14.19 74.61%16.40  79.25+5.01
é g Dryland  60.80+32.39 67.27+22.74  29.17420.97 82.36+16.85  82.39+2l.
3z average  70.84%24.72ab 66.93+20.45ab 54.86+32.09b 78.48+£15.94a  80.82+14.
= 227 lrrigation 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
8% Dryland  0.00£0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
S average  0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
3 7/31 Irrigation 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.000.00
s Dryland  0.00+0.00 0.00+0.00 0.00+0.00 0.0U+0.00 0.00x0.00
3 average  0.00£0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00

thial= thiamethoxam 0.05 kg/ha for free-aphid treatment, thia2= thiamethoxam

plant, ace= acetamiprid 0.05 kg/ha when
thoxam 0.05 kg/ha when 90% of plant
d by the same letter are not significantly
t significantly
y date. Winged

aphids were first observed on 3 July and increased to peak levels on 6 and 10 July

(Table 3). Ther
fram 3 July through 17 July.
winged aphids were higher in the thial an
plots. On 6 and 10 July,
drytand field and the thial and ace t

e were differences among treatments in levels of winged aphids
On 3 July, in the irrigated field, percentages of
d ace treatments than in the untreated

winged aphid levels in all insecticide treatments in the

reatments in the irrigation field were

significantly higher than those in the untreated plots. On 13 July, only the thial
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catment in the irrigation field had winged aphid levels significantly higher than
hose in the untreated plots in the dryland field. On 17 July, only the ace
reatment in the dryland field had winged aphid levels higher than in all
cticide treatments in the irrigation field, except the thial treatment (Table 3).

Similar to data on winged aphid populations, the levels of fungal-infected
ed aphids differed significantly among locations and among treatments (F=
6. DF=36, p<0.0292). Although infected winged aphids were observed as
ly as 6 July, differences in infection levels among treatments only occurred on
20. and 24 July. On 17 July, infected winged aphids were found in all
reatments,@xcept the ace treatment in the irrigation field. On 20 July, levels of
us-infeeted winged aphids were significantly lower in the thial, thia2, and
a3 treatmg‘nts than in the ace treatment in the dryland field (Table 4).
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In tl%s study, we examined a number of cultural and management practices
d in cotféon to determine their effects on cotton aphid populations, the cotton
id pathogen, Neozygites fresenii. We also tested neonicotinoid insecticides to
etermine of an economic injury level could be determined for the cotton aphid.
- Blreatments dncluded early application, application after 30% of the plants were
infested, a@d application after 90% infestation.  Aphid numbers in all
neonicotinoid treated plots were lower than in untreated plots and there was no
ifference # aphid numbers among any of the neonicotinoid treatments This
indicates that if growers wait until 90% of the cotton plants are infested, they can
still achievejadequate control of the cotton aphid. Fungus infection levels in all
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Effact of neonicotinoid insecticides and irrigation on percentage of
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:Ug ) winged aphids in cotton aphid populations (mean+SE) (treatments
% based on AIL) at Edisto REC, 2002
€S
gﬁi . % of aphids that were winged in each of the insecticide treatments
3 0 et thial thia2 ace thia3 untreated
§6/zs lrrigation  0.00£0.00  0.00£0.00  0.00£0.00 0.00£0.0 0.00+0.00
o 0
% Dryland ~ 0.00£0.00  0.00£0.00 0.00+0.00 0.00+0.0 0.00+0.00
3 0
§7/3 Irrigation 33.33+47.14 2.27+4.55 16.67+33. 0.69+0.8 1.48+1.88c
a o b c 34c 4c
E Drylargd 78.98+21.91 16.70+22. 63.33+42. 2.40+£1.0 2.31£2.28c
%j Q a 56¢ 69ab 8¢
£7/6  Irrigation 73.11+43.39 5.90+6.84 78.69+34. 0.99+1.1 1.02+2.04b
= > 4 b 78a 4b
& Dryland  93.75+12.50 96.88+6.2 97.50+5.0 74.48+18 3.92+2.81b
3 - a Sa Oa .66a
87/10 Irrigafién 30.01+6.43a 21.74%+17. 36.15+22. 14.47+18 3.24+1.92c
= 05be 23abe 96bc

Drylagd ~ 75.36+29.98 74.20+£25.  45.5949.5 51.38+21 4.62+5.62c

‘ 4 a 16a 5ab 23ab
7/13  Irrigatton  36.10£15.39 21.65+19. 16.69+6.8 32.10+14 6.57+5.87ab
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a
Dryland  31.87+6.60a

Irrigation
Dryland
[rrigation
Dryland
Iirigation
~
(2)
Bryland
[V
I;%nganon
%
Eryland
=
ﬁ-rigation
c

@ryland

59ab
31.24+12.
b 71ab
10.88+8.92a 3.50+4.73
bc bc
33.82+21.28 26.76+30.
ab 06abc
0.00+0.00 1.73+3.45
11.81+13.68 8.42+11.4
0
2.27+4.55 0.00%0.00
2.63+£5.27 8.57+10.1
7
0.00+0.00 0.00£0.00
0.00+0.00 0.00+0.00
0.00+0.00 0.0020.00
0.00+0.00 0.0020.00

7ab
24.78+9.4
9ab
1.79+£3.57
c
37.80+18.
29a
1.61£2.07

27.15+33.
37
0.00+0.00
9.37+16.0
9
0.00+0.00
0.00+0.00

0.00+0.00

.99ab
23.48+4.
20ab
5.88+11.
77bc
2.76£2.2
Sabc
0.83%1.6
7
2.83+3.7
9
0.00+£0.0
0
6.95+13.

89
0.00+0.0

0
0.00+0.0
0
0.00+0.0
0

1.92+2.22b
12.70+11.81abc
4.20+7.18abc
2.09+2.61
18.41+18.12
5.40+£3.79
0.00+0.00

0.00+0.00

0.00+0.00

0.00+0.00

0.00+0.00  0.00+0.0  0.00+0.00

0

0.0S;kg/ha when 5 or more aph
30% of plant infested, thia3=

infeled. Means within a row followe
different p >0.05. Means without
different p > 0.05

<

Q
thiat thiamethoxam 0.05 kg/ha for free-aphid treatment, thia2= thiamethoxam
id per plant, ace= acetamiprid 0.05 kg/ha when
thiamethoxam 0.05 kg/ha when 90% of plant
d by the same letter are not significantly
letters in the same row are not significantly

able 4 Effect of neonicotinoid insecticide treatments and irrigation on levels of fungus

8 infection in winged cotton aphids (mean+SE) (treatments based on AIL) at Edisto
;;:—; REC, 2002
:x; % infection by N. fresenii in each irrigation and insecticide treatment
g;Date Locattf)lz thial thia2 ace thia3 untreated
§6/28 Irrigafgén 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.0¢
= Drylaf@ 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.
§7/3 TIrrigation 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00£0.
g Drylaid  0.00£0.00 0.00+0.00 0.00+0.00 0.00+0.00
£7/6  Irrigafien 30.00+47.61  0.00+0.00 11.91£15.79  0.00+0.00
g Dryl 12.08+14.18  21.31x17.10  18.75%21.92 16.75+£19.71
87/10 Irrigation 18.33+21.34 17.50423.63  36.91+17.00  25.00+50.00
- Drylaad 27.19+3.29 30.69+19.93  15.41+16.66  20.13+17.51

7/13 Trrigation 44.61£25.43  43.34+41.63 33.33+23.57  25.84+21.15

Drylzéh_ii 46.81+22.31 34.40+31.09  32.58+17.65  43.89+16.06 g
7/17 Irrigation 12.50+25.00ab 25.00+50.00ab 0.00+0.00b 12.50+25.00ab 25.0
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-

N =

§&4& 7.15:14.29ab  35.00£47.26ab 60.83+28.33ab 75.00+50.00a  28.57:48.09ab
IErigadich 0.00+0.00b 25.00+£50.00b  50.00+£57.74ab  25.00+50.00b 50.00+57.74ab
@r@@@ +37.5047.87ab  50.00+57.74ab  100.00+0.00a 50.00+57.74ab  62.50+47.87ab
grig@i@ 2 25.00+50.00ab 0.00+b 0.00+0.00b 0.00+0.00b 75.00+50.00a
Igrﬂegi%. 2 12.50425.00ab 50.00+£57.74ab 50.00+57.74ab 25.00+50.00ab 0.00+0.00b
Erigagion § 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
@ré@g 90.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
lerigatich 3 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00

relghd 2 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00

& [ thiamethoxam 0.05 kg/ha for free-aphid treatment, thia2= thiamethoxam
© B55k@/ha wher 5 or more aphid per plant, ace= acetamiprid 0.05 kg/ha when
g(ﬁ/% plant ilgested, thia3= thiamethoxam 0.05 kg/ha when 90% of plant
$n gegt Means, within a row followed by the same letter are not significantly {
gligferet p >0.08. Means without letters in the same row are not significantly |

iﬁ%@t p > 0.05 neonicotinoid treated plots were lower than in untreated plots. l
{Fwas probably due to lower aphid numbers in treated plots. These tests were
irrigated and dryland fields. Fungus infection levels in irrigated fields
not differerf from those in dryland fields.
Results of our study showed that the cotton aphid always disappeared from '
eld within ;z'pproximately two weeks after N. firesenii was first observed in
the gield. Ste%lkraus et al. (1995) mentioned that even though predator
p%pglations werg low, the cotton aphid could be controlled by this one natural
egemy, N. freserdi. Conway et al. (2003) stated that when natural enemies such as
pgc%tors and the fungus, N. fresenii are considered in the treatment decision
pEy@ss, the initral insecticide application can usually be delayed and the number
of imsecticide applications per season can be reduced. Peterson and Sprenkel
(@@) also reparted that beneficial arthropods can reduce numbers of heliothine
eggg, as well as secondary pests such as fall armyworm, soybean looper, and
c8ttgn aphids

(on
®

S % Population dynamics studies conducted in 2002 at the Edisto Research and
iucation Center showed that cotton aphid populations appeared in the field at the
s&me time every year (late June) and epizootics of N. fresenii always developed
s§veral weeks later. Infection levels by this fungus peaked in mid-July and
daclines in aphid populations were always associated with these epizootics. At
t%e end of the sampling period each year, there were always cotton aphids infected
wath resting sppres. The same result was also reported by Steinkraus e al.
(£995). This nieans that this fungus is well established in all cotton fields and
sarvives from 6ae year to the next in this resistant stage. It appears that most of
tge managem&; practices used by cotton farmers do not interfere with the |
development ofjthese fungal epizootics.
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CONCLUSIONS
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; Aphid Emnbers in all nicotinoid treated plots were lower than in untreated
plots and thé_p:e was no difference in aphid numbers among any of the
neonicotinoid treatments This indicates that if growers wait until 90% of the
cotton plants are infested, they can still achieve adequate control of the cotton
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aphid. Fungus infection levels in all neonicotinoid treated plots were lower than
in untreated plots. This was probably due to lower aphid numbers in treated plots.
These tests were run in both irrigated and dryland fields. Fungus infection levels
in irrigated fields were not different from those in dryland fields.
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