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ABSTRACT

Interest in organic peanut (Arachis hypogaea
L.) production is increasing in the United States.
Disease and insect resistant cultivars will be
needed to meet the challenge of producing peanuts
without conventional pesticides. No-fungicide
and no-insecticide field trials were conducted
under irrigation four consecutive years (2003-06)
at the University of Georgia, Coastal Plain
Experiment Station to evaluate peanut genotypes
for pest resistance. The most important foliar
peanut diseases in the southeast are tomato
spotted wilt (TSW) caused by Tomato spotted wilt
virus and both early and late leafspots caused by
Cercospora arachidicola Hori and Cercosporidium
personatum (Berk. & Curt.) Deighton, respective-
ly. Two of the most important insect pests on
peanut are tobacco thrips (Frankliniella fusca
Hinds) and potato leathopper (Empoasca fabae
Harris). Results from these no-fungicide and no-
insecticide field trials showed significant differ-
ences (P = 0.05) in pest resistance among
advanced Georgia breeding lines and cultivars.
Two Georgia cultivars ‘Georgia-01R’ and ‘Geor-
gia-05E’ consistently produced the highest yields
and had high Ilevels of resistance to TSW,
leafhoppers, and leafspots each year. Georgia-
01R is a multiple-pest-resistant, mid-oleic, runner-
type cultivar; whereas, Georgia-05E is a multiple-
pest-resistant, high-oleic, virginia-type cultivar.
Both cultivars should be considered as good
candidates for potential use in organic peanut
production.

Key Words: Arachis hypogaea L., ground-
nut, disease resistance, insect resistance, yield
performance.

In the United States during the past decade,
sales of organic food increased over 20% annually
in natural product stores (Dimitri and Greene,
2002). However by 2000, natural product retailers
and conventional food stores both sold 48% and
49%, respectively of all organic products (Dimitri
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and Greene, 2002). In 2000, conventional super-
markets also accounted for 99% of all food stores
and are approximately equal to natural product
stores in sales of organic food (Dimitri and Greene,
2002). Consequently, organically grown food is
now more widely available for the increasing U.S.
consumer demand. In 2005, organic products (food
and drink) sold for an estimated $14.5 billion in the
United States (Willer and Yussefi, 2006). Parker
(2006) and Lamb (2006) stated that organically

Table 1. Summary of peanut genotypes by year evaluated for
insect and disease resistance and yield performance when
grown without fungicides and insecticides at the University of
Georgia, Coastal Plain Experiment Station, 2003-06.

Peanut genotype 2003 2004 2005 2006

Andru II X
AP-3 X X
AT-3081R
AT-3085RO
C-99R
Carver
CRSP 38
DP-1 X
Florida-07

GA 002501

GA 011514
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GA 011523

GA 012534

GA 012535

GA 011567

GA 012602

GA 032524

GA 042617
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GA 042629

GA 992504
Georganic
Georgia-01R
Georgia-02C
Georgia-03L
Georgia-05E
Georgia-06G
Georgia Green
Georgia Greener
Georgia Hi-O/L
Hull

Tifrunner
ViruGard
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Table 2. Disease and insect assessment and yield performance evaluation among 16 peanut genotypes when grown without fungicides and
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insecticides at the University of Georgia, Coastal Plain Experiment Station, Tifton, GA, 2003.*

Cumulative Midseason TSW and Leafspot Leafhopper Pod
Peanut genotype years tested TSW SSR¢ rating? rating® yield
no. Yo Yo 1-9 scale 0-9 scale kg/ha
GA 011567° 1 75f 16.0 d 4.8 de 6.2 ef 3980 a
Georgia-01R 1 8.0 ef 19.0 cd 22 fg 30h 3910 a
GA 992504° 1 16.0 abc 26.0 abc 5.8 be 6.2 ef 3800 ab
Carver® 1 13.5 b-e 24.0 a-d 6.6 ab 6.5 de 3800 ab
Georgia-05E® 1 8.0 ef 16.0 d 40¢e 50¢g 3710 abc
Georgia-06G® 1 11.0 c-f 19.5 bed 6.2 abc 6.5 de 3580 a-d
Georgia Greener® 1 8.5 ef 16.5d 6.6 ab 63¢ 3550 a—
Georgia-03L° 1 75¢f 18.5 cd 4.6¢ 73 b 3480 a—f
Georgia-02C° 1 10.0 def 17.5 c¢d 44¢e 7.2 be 3420 a—f
AP-3° 1 12.0 b-f 21.0 bed 42 ¢ 57f 3400 a—f
C-99R 1 20.5 a 30.5a 4.0¢ 6.7 cde 3350 a—f
DP-1 1 15.5 a—d 18.5 cd 20¢g 73 b 3150 b-f
Georgia Green® 1 13.0 b-f 28.5 ab 6.8 a 7.0 bed 3090 c-f
GA 012602° 1 10.5 cf 19.0 cd 42¢ 6.7 cde 2910 def
Hull 1 17.0 ab 24.5 a-d 3.0f 63e 2870 ef
Georgia Hi-O/L? 1 19.5a 24.0 a—d 5.6 cd 8.0 a 2840 f

*Means within a column followed by the same letter are not significantly different at P =< 0.05 according to Waller-Duncan T-test.

*Medium-maturing genotypes dug on 27 August. Other later-maturing genotypes dug on 9 Sept.
°Combined disease incidence prior to digging, which included tomato spotted wilt (TSW) and southern stem rot (SSR).
4Visual canopy rating on a 1-9 scale, where 1 = very highly leafspot resistant and 9 = very highly leafspot susceptible.

Visual canopy rating on a 0-9 scale, where 0 = 0% leafthopper burn and 0% leaf lesion and 9 = > 50% leafthopper burn and >

50% leaf lesion.

produced peanut (Arachis hypogaea L.) represented
the fastest growing sector in the whole U.S. peanut
industry.

Peanut production in the U.S. has become
dependant upon numerous types of pesticides,
including fungicides, herbicides, insecticides, miti-
cides, and nematicides (Warren et al, 1995).
Annually, pesticides contribute one of the largest
input costs to U.S. peanut growers (Smith, 2000).

The most important and endemic foliar peanut
diseases in the southeast U.S. are tomato spotted
wilt (TSW) caused by Tomato spotted wilt virus and
both early and late leafspots caused by Cercospora
arachidicola Hori and Cercosporidium personatum
(Berk. & Curt.) Deighton, respectively. Two of the
most important and endemic insect pests on peanut
are tobacco thrips (Frankliniella fusca Hinds) and
potato leathopper (Empoasca fabae Harris).

Current pesticides used in the U.S. are very
effective, but expensive. Most can not be utilized in
organic peanut production. To meet the challenge
of producing peanuts without conventional pesti-
cides, disease and insect resistant cultivars are
needed. The objective of this study was to assess the
performance of several different peanut genotypes
grown without any fungicides and insecticides over
multiple years as candidates for use in organic
peanut production.

Materials and Methods

During 2003, 16 diverse peanut cultivars and
advanced breeding lines developed by the University
of Georgia were evaluated for disease and insect
resistance and yield performance. Similarly in 2004,
2005, and 2006 the number of peanut genotypes
evaluated were 20, 15, and 16, respectively.

Each year, no-fungicide and no-insecticide field
trials were conducted on a Tifton loamy sand soil
type (fine-loamy, siliceous, thermic Plinthic Kan-
dindult) at the agronomy research farm near the
University of Georgia, Coastal Plain Experiment
Station. Plots consisted of two rows 6.1 m long X
1.8 m wide (0.8 m within and 1.0 m between
adjacent plots). Planting dates were 23 April
2003, 16 April 2004, 20 April 2005, and 19 April
2006. Production practices included conventional
tillage, fertilization, and irrigation, but excluded all
pesticides, except for seed treatments which were
utilized in these trials and preplant incorporated
and postemergence herbicides as needed to main-
tain weed control of plots throughout the growing
season. These field trials were in a three-year
rotation. Peanut followed cotton in 2003, 2004,
2005, and corn in 2006. In general, individual
susceptible entries were harvested based upon plant
defoliation due to leafspot disease severity; where-
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Table 3. Disease and insect assessment and yield performance evaluation among 20 peanut genotypes when grown without fungicides and
insecticides at the University of Georgia, Coastal Plain Experiment Station, Tifton, GA, 2004.*

Cumulative Midseason TSW and Leafspot Leafhopper Pod
Peanut genotype years tested TSW SSR¢ rating® rating" yield
no. %o % 1-9 scale 0-9 scale kg/ha
Georgia-05E¢ 2 24.2 cf 37.1 h 3.5 hi 5.5 cde 3960 a
GA 012534° 1 27.1 cd 50.0 def 6.0 cd 62D 3940 a
Georgia-01R 2 20.0 def 37.9 gh 23k 30¢g 3780 ab
Georgia-03L¢ 2 17.1 ef 38.8 gh 3.8 hi 5.8 bed 3610 abc
Georgia-06G*© 2 16.7 £ 46.7 efg 5.3 efg 6.0 be 3530 abc
Georgia-02C* 2 25.8 cd 39.6 gh 4.0h 62D 3370 bed
GA 011567¢ 2 17.5 ef 42.1 fgh 52 fg 5.3 def 3130 cd
AP-3¢ 2 21.2 cf 38.3 gh 5.3 efg 6.0 bc 3120 cd
GA 011523¢ 1 25.0 cde 50.8 def 5.7 def 5.7 bed 3030 de
GA 012535¢ 1 258 cd 46.2 e-h 7.5a 5.3 def 3000 de
Georgia Greener® 2 233 cf 55.0 de 5.3 efg 6.0 be 2970 de
GA 011521°¢ 1 40.0 b 66.7 b 50¢g 6.0 be 2630 ef
DP-1 2 229 cf 40.4 gh 23k 6.8 a 2420 fg
Tifrunner 1 22.5 cf 43.8 fgh 2.8 jk 5.7 bed 2180 fgh
Andru II° 1 46.2 b 65.4 be 6.7b 6.2b 2110 gh
C-99R 2 283 ¢ 56.7 cd 3314 5.7 bed 1980 gh
Carver® 2 575 a 71.7b 6.8 b 5.0 ef 1840 hi
ViruGard® 1 56.7 a 8l1.2 a 5.8 cde 5.7 bed 1820 hi
Hull 2 26.7 cd 50.4 def 3314 6.2b 1450 i
GA 002501° 1 62.1 a 883 a 6.3 bc 48 f 1380 i

*Means within a column followed by the same letter are not significantly different at P =< 0.05 according to Waller-Duncan T-test.

"Early-maturing genotypes dug on 16 August.

‘Medium-maturing genotypes dug on 26 August. Other later-maturing genotypes dug on 10 Sept.

dCombined disease incidence prior to digging, which included tomato spotted wilt (TSW) and southern stem rot (SSR).
“Visual canopy rating on a 1-9 scale, where 1 = very highly leafspot resistant and 9 = very highly leafspot susceptible.
'Visual canopy rating on a 0-9 scale, where 0 = 0% leafhopper burn and 0% leaf lesion and 9 = > 50% leafhopper burn and >

50% leaf lesion.

as, the more resistant entries were dug near
optimum maturity based upon hull-scrape deter-
mination from adjacent border plants (Williams
and Drexler, 1981).

Incidence of tomato spotted wilt (TSW) was
first assessed at about midseason, when TSW is
usually the only disease occurring at this time
during the growing season. Percentages (0—100%)
of combined disease incidence were scored prior to
digging, which included primarily TSW but also the
soilborne disease, southern stem rot (SSR) caused
by Sclerotium rolfsii Sacc. A disease hit equaled one
or more diseased plants in a 30-cm section of row.
Leafspot ratings among all genotypes were record-
ed on individual whole plots toward the end of each
growing season. Early leafspot caused by Cercos-
pora arachidicola Hori and late leafspot caused by
Cercosporidium  personatum (Berk. & Curt.)
Deighton were both prevalent and evaluated
together. A 1-9 visual canopy rating scale was
used where 1 = very highly resistant and 9 = very
highly susceptible plants (Pittman, 1995). Visual
leathopper damage ratings were also recorded on
individual whole plots during the latter half of the

growing season each year according to a 0-9 scale
where 0 = 0% leafhopper burn and 0% leaf lesion;
whereas, 9 = > 50% leathopper burn and > 50%
leaf lesion as previously reported (Branch and
Todd, 2006). In general, disease and insect ratings
represent an overall relative genotype assessment.

After digging and picking with a small-plot
thresher, pods were dried with forced warm air to
6% moisture. Pod samples were then hand-cleaned
over a screen table before weighing for yield
determinations.

A randomized complete block design was used
each year with six replications. Data from each test
was statistically analyzed by analysis of variance.
Waller-Duncan’s T-test (k-ratio = 100) was used
for mean separation.

Results and Discussion

Each year, different cultivars and advanced
Georgia breeding lines were evaluated for disease
and insect resistance and yield performance in no-
fungicide and no-insecticide field trials (Table 1).
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Table 4. Disease and insect assessment and yield performance evaluation among 15 peanut genotypes when grown without fungicides and

insecticides at the University of Georgia, Coastal Plain Experiment Station, Tifton, GA, 2005.*

Cumulative Midseason TSW and Leafspot Leafhopper Pod
Peanut genotype years tested TSW SSR¢ rating? rating® yield
no. Yo % 1-9 scale 0-9 scale kg/ha
Georgia-05E® 3 9.0d 18.5f 3.4 hi 44 f 3540 a
Georgia-01R 3 11.5 cd 24.5 def 281 32¢g 3450 ab
DP-1 3 12.0 bed 27.5 b—e 281 6.2 bed 3220 abc
GA 011523 2 10.5 cd 25.5 cf 5.8 cd 5.8 cde 3180 abc
GA 011514° 1 9.5d 28.5 b—e 5.6 de 6.0 cd 3020 a—d
GA 012534° 2 9.0d 22.0 ef 6.8 ab 6.0 cd 2990 bed
Georgia-06G® 3 11.0 cd 26.0 c—f 5.8 cd 6.4 be 2960 b—e
Georgia Greener® 3 10.0 cd 27.0 cde 5.8 cd 6.8 ab 2950 b-e
Georgia-03L° 3 13.0 a-d 25.5 cf 4.6 ¢ 6.0 cd 2830 cf
Georgia-02C® 3 10.0 cd 24.5 def 5.4 def 6.4 be 2750 cf
AP-3° 3 10.5 cd 30.5 bed 4.8 fg 6.8 ab 2620 def
Tifrunner 2 11.0 cd 26.0 c-f 3.8 h 52e 2580 def
C-99R 3 15.0 abc 41.0 a 5.0 efg 6.4 be 2500 def
AT-3081R" 1 18.0 a 35.0 ab 74 a 72 a 2430 ef
Carver® 3 17.0 ab 33.0 be 6.4 be 5.6 de 2330 f

*Means within a column followed by the same letter are not significantly different at P < 0.05 according to Waller-Duncan T-

test.

*Medium-maturing genotypes dug on 30 August. Other later-maturing genotypes dug on 12 Sept.

°Combined disease incidence prior to digging, which included tomato spotted wilt (TSW) and southern stem rot (SSR).
4Visual canopy rating on a 1-9 scale, where 1 = very highly leafspot resistant and 9 = very highly leafspot susceptible.
Visual canopy rating on a 0-9 scale, where 0 = 0% leafthopper burn and 0% leaf lesion and 9 = > 50% leafthopper burn and >

50% leaf lesion.

Thus, combined years comparisons were not
possible, since very few peanut genotypes were
common across all 4 years (2003-2006).

At mid-season, incidence of tomato spotted wilt
(TSW) varied from year to year (Tables 2-5).
During 2003, the lowest incidence or the highest
level of resistance to TSW was found in ‘Georgia-
03L’ (Branch, 2004) and the advanced Georgia
breeding line, GA 011567 (Table 2). However,
these two genotypes were not significantly (P =
0.05) different from ‘Georgia-01R’ (Branch, 2002),
‘Georgia-05E”  (Branch, 2006), ‘Georgia-06G’
(Branch, 2007), ‘Georgia Greener’ (Branch, 2007),
‘Georgia-02C* (Branch, 2003), ‘AP-3° (Gorbet,
2007), ‘Georgia Green’ (Branch, 1996), and GA
012602. During 2004, 2005, and 2006, these same
genotypes as in 2003 continued to exhibit the
lowest TSW incidence along with ‘DP-1°, ‘Tifrun-
ner’ (Holbrook, 2007), ‘Georganic’ (Holbrook,
2007), ‘AT-3085RO’, and the advanced Georgia
breeding lines, GA 011523, GA 011514, GA
012534, GA 032524, GA 042617, GA 042627, and
GA 042629 (Tables 3-5). These results agree the
previous report by Cantonwine et al, (2006) for
TSW field resistance in Georgia-01R, Georganic
(tested as C11-2-39), Tifrunner, and DP-1. Because
there are few if any chemical control options
available for managing spotted wilt disease in

peanut, resistance found in released cultivars and
advanced breeding lines is critical for both conven-
tional and organic production systems.

As expected by the end of the growing season
each year, the percentage of TSW and southern
stem rot (SSR) disease greatly increased among all
genotypes (Tables 2-5). The peanut genotypes with
the highest levels of TSW and SSR disease
resistance were Georgia-05E (Tables 2, 3, and 4)
and Georganic (Table 5). However, these two
genotypes did not differ from many other geno-
types each year in the final combined disease
assessment.

During the latter half of each season, early
leafspot began appearing as a few small necrotic
lesions followed later by increasing numbers of
early leafspots and the inclusion of late leafspot
lesions. Georgia-01R and DP-1 consistently had
the highest level of leafspot resistance each year
(Tables 2-5). These findings also collaborate a
previous report of leafspot suppression in these
two cultivars (Cantonwine et al., 2006). However,
these leafspot resistant genotypes were not signif-
icantly different from Hull in 2003 (Table 2),
Tifrunner in 2004 (Table 3), Georgia-05E in 2005
(Table 4), or Georganic, GA 042627, GA 042629,
and CRSP 38 in 2006 (Table 5). It should also be
noted that most of the leafspot resistance found



Table 5. Disease and insect assessment and yield performance evaluation among 16 peanut genotypes when grown without fungicides and
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insecticides at the University of Georgia, Coastal Plain Experiment Station, Tifton, GA, 2006."

Cumulative Midseason TSW and Leafspot Leafhopper Pod
Peanut genotype years tested TSW SSR¢ rating? rating® yield
no. Yo % 1-9 scale 0-9 scale kg/ha
Georgia-05E® 4 17.9 de 40.4 cde 3.7 def 4.2 f 3420 a
Georgia-01R 4 125 f 43.3 bed 2.7h 28¢g 3280 a
GA 042627 1 12.5f 39.6 de 32 e-h 6.5 cd 2830 ab
Georganic 1 11.7 £ 342 ¢ 32e-h 6.2 cde 2560 be
GA 042629 1 12.1 f 35.4 de 2.8 gh 6.2 cde 2370 be
Georgia-03L° 4 16.2 def 558 a 3.8 de 6.2 cde 2320 be
Georgia-02CP 4 18.3d 48.8 abc 4.8 ¢ 7.8 a 2300 be
CRSP 38 1 312 a 57.1 a 3.0 fgh 6.0 de 2240 be
Florida-07° 1 19.6 cd 50.4 ab 6.2 b 55e 2200 bed
AP-3° 4 17.9 de 49.6 ab 6.7 ab 6.2 cde 2140 cd
Tifrunner 3 16.7 def 39.6 de 3.5 efg 55e 2100 cd
AT-3081R" 2 26.7 ab 538 a 7.0 a 6.8 bed 2030 cd
GA 032524 1 12.9 ef 37.1 de 3.7 def 7.5 ab 1930 cd
GA 042617 1 15.8 def 49.2 ab 3.8 de 28¢g 1920 cd
AT-3085ROP 1 16.7 def 51.7 ab 7.0 a 7.0 abc 1900 cd
C-99R 4 24.2 be 558 a 4.3 cd 6.2 cde 1560 d

*Means within a column followed by the same letter are not significantly different at P = 0.05 according to Waller-Duncan T-

test.

*Medium-maturing genotypes dug on 7 September. Other later-maturing genotypes dug on 25 Sept.

‘Combined disease incidence prior to digging, which included tomato spotted wilt (TSW) and southern stem rot (SSR).
9Visual canopy rating on a 1-9 scale, where 1 = very highly leafspot resistant and 9 = very highly leafspot susceptible.
“Visual canopy rating on a 0-9 scale, where 0 = 0% leafhopper burn and 0% leaf lesion and 9 = > 50% leafthopper burn and >

50% leaf lesion.

was in the later-maturing genotypes. However,
Georgia-03L has medium maturity and was found
to have moderate leafspot resistance (Tables 2-5).

Unfortunately, little if any thrips resistance is
currently available, and thrips damage was notice-
ably uniform and severe early in the growing
season each year. However, plants typically recover
by mid-season. Based on observation of thrips
feeding injury, there appeared to be no indication
of thrips resistance among the genotypes evaluated
in this study.

Shortly after thrips recovery, leathopper burn
appears as the classic “v-shape” chlorosis on
the leaflet tips and progressed toward necrosis
later in the season. Across all four years, Georgia-
01R consistently had the highest level of leaf-
hopper resistance among all genotypes, except for
GA 042617 during 2006 (Table 5). These results
agree with the earlier report by Branch and Todd
(2006), regarding leafhopper resistance of Georgia-
OIR.

As previously reported by Branch and Fletcher
(2001), pod yield performance was found to be
relatively low among all peanut genotypes when
grown without fungicides or insecticides. However,
in this study two Georgia cultivars, Georgia-01R
and Georgia-05E, were among the highest yielding

genotypes evaluated in all four years (Tables 2-5).
Cantonwine et al, (2006) also reported that
Georgia-0IR performed very well in integrated
disease management experiments that included no-
fungicide and reduced-fungicide regimes.

Georgia-01R is a multiple-pest-resistant, mid-
oleic, runner-type cultivar with late maturity;
whereas, Georgia-05E is a multiple-pest-resistant,
high-oleic, virginia-type cultivar with medium-late
maturity. Both of these cultivars have high levels of
resistance to several pathogens and insects, which
makes each cultivar a good candidate for potential
use in organic peanut production.
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