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Late leafspot caused by Phaeoisariopsis personata (Berk. & M.A. Curtis van Arx) and rust caused by
Puccinia arachidis Speg. are among the most serious diseases of peanut. Although fungicide application is
effective in controlling the diseases, its high cost is considered uneconomical in many developing countries. In
this situation, the use of resistant cultivars offers a better alternative. The objective of this study was to
evaluate seven peanut cultivars for their resistances to late leafspot and rust. Peanut cultivars were planted in
a randomized complete block design (RCBD) with 4 replications at Khon Kaen University Experimental
Farm. Natural infection of late leafspot and rust were allowed. Disease score, sporulation index and lesion
number per 100 cm’ of leaf area were recorded as the resistance parameters of both diseases. Pod yield, seed
yield, shelling percentage, pod number per plant and pod length were also measured. NC 17135 was the most
resistant to late leafspot and moderately resistant to rust. NC 17090 was the most resistant to rust but suscep-
tible to late leafspot. NC 17135 and NC 17090 should be recommended as sources of late leafspot and rust
resistance, respectively. The two Thai released cultivars, Tainan 9 and Lampang were highly susceptible to
both diseases.
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Late leafspot caused by Phaeoisariopsis
personata (Berk & M.A Curtis van Arx) is widely
distributed throughout the world. Late leafspot
can cause yield losses up to 80% (Grichar et al.,
1998 ; McDonald et al., 1985 ; Miller et al., 1990).
Peanut rust incited by Puccinia arachidis Speg. is
another economically important disease in almost
all peanut growing areas of the world (Subrahm-
anyam and McDonald, 1987). Yield losses from
rust are over 50% (Subrahmanyam et al., 1980).
Fungicide application is an effective method to
control the diseases but most of the farmers in de-
veloping countries cannot afford to buy the fungi-
cide. The alternative way is to identify resistant
peanut germplasm and incorporate the resistance
into adapted cultivars. The objective of this re-
search was to compare seven peanut cultivars for
their resistances to late leafspot and rust diseases
under field conditions.

Materials and Methods

Rust and late leafspot resistance and agronomic
traits evaluation

Seven peanut cultivars, GP-NC 343, NC 9,
Lampang, NC 17135, Tainan 9, Chico and NC
17090 (Table 1) were planted at Khon Kaen Uni-
versity Experimental Farm in a randomized com-
plete block design with four replications. Seeds
were treated with fungicide and planted in twenty
five seeded rows, double rows plots with 30 cm
between plants within row and 50 cm between
rows. Normal cultural practices were followed
during the growing season. No foliar fungicide
was applied to allow natural infection of late
leafspot and rust. From previous records for years,
peanuts in the experimental farm were predomi-
nantly infected by late leafspot and rust and only
a light infection of early leafspot was observed. At
80 days after sowing, rust and late leafspot were
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Table 1. Peanut cultivars used in this study and some of their characteristics

Cultivar Characteristic
GP-NC 343 Virginia botanical type, early leafspot (Cercospora arachidicola) resistance.
NC9 Virginia botanical type, high yielding, early maturing cultivar from North Carolina, USA.
Lampang Valencia botanical type, high yielding, boiling type peanut from Thailand.
NC 17135 Valencia botanical type.
Chico Spanish botanical type, small-seeded, early maturity.
Tainan 9 Spanish botanical type, high yielding, multipurpose peanut from Thailand.
NC 17090 Valencia botanical type

Table 2. The 9-point field scale for late leafspot and rust assessment (Subrahmanyam ef al., 1995)

Late leafspot

Score

Rust

No disease
Few, small necrotic spots on older leaves

Small spots, mainly on older leaves, sprase
sporulation.

Many spots, mostly on lower and middle leaves,
disease evident.

Spots easily seen on lower and middle leaves,
moderately sporulating, lower leaves

As rating 5 but spots heavily sporulating.

Disease easily seen from a distance ; spots present

all over the plant ; lower and middle leaves defoliating.

As rating 7 but defoliation is more severe

Plants severely affected, 50-100% defoliation.

1 No disease
2 Few, small necrotic spots on older leaves

3 Few pustules, mainly on older leaves,
some ruptured, poor sporulation

4 Pustules small or large, mostly on lower
and middle leaves, disease evident

5 Many pustules, mostly on lower and middle leaves,
yellowing and necrosis of some lower and middle
leaves, moderately sporulating

6  Asrating 5 but pustules heavily sporulating.

7 Pustules all over the plant ; lower and
middle leaves withering

8 Asrating 7 but withering is more severe

9 Plants severely affected, 50-100% leaves withering

scored according to Subrahmanyam et al., (1995)
as summarized in Table 2. Ten leaves per plot were
sampled from the third leaf on main stem of each
plant for disease resistant parameter laboratory
evaluation. The disease resistant parameters were
determined on sampled leaves as follows :
1) Total number of lesions per leaf for each
disease.
2) Sporulation index based on visual rating,
a scale of 1-5 for late leafspot with 1 in-
dicating very little sporulation and 5

indicating heavy sporulation. For rust,
the percentage of sporulating lesion was
recorded.

3) Leaf area in cm’ was measured by a leaf
area meter and was used to estimate le-
sion number per 100 cm’ of leaf area
(= total number x 100/ leaf area)

For agronomic traits evaluation, ten plants
were harvested from each plot at maturity. Peanut
pods were dried to approximately 8% seed mois-
ture and the following traits were determined :
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1) Pod number per plant.

2) Dry pod weight (g/plant).

3) Pod length (average from 10 pods).

4) Seed weight (g/plant)

5) Seed size (g/100 seeds) and

6) Shelling percentage (seed weight x 100/
pod weight)

Statistical analyses

Analysis of variance was performed on all
rust and late leafspot resistant parameters and
agronomic traits. Duncan’s multiple range test
was used to detect the differences between means
and simple correlation coefficients were com-
puted between all possible pairs of rust resistant
parameters and pairs of late leafspot parameters.

Results and Discussion

Late leafspot resistance

Significant genotypic differences were found
for all resistance parameters (Table 3). Genotypes
differed significantly in mean disease score, NC
17135 had the lowest disease score followed by
NC 17090 while Tainan 9 and Lampang had the
highest disease scores. Differences in sporulation
between genotypes were significant. The NC 17135

had the lowest sporulation followed by GP-NC
343 while the two susceptible cultivars, NC 9 and
Chico, had the highest indices. There were highly
significant differences between genotypes in
numbers of lesions per 100 cm’ of leaf area. NC
17135 had the lowest lesions number per 100 cm’
of leaf area while the most susceptible cultivar
was Chico. NC 17135 exhibited a high resistance
to late leafspot. It had the lowest disease score and
lesion number per 100 cm’ of leaf area and least
sporulation. NC 17135 was reported as the best
parent for late leafspot resistance (Jogloy et al.,
1999 a). All of the commercial cultivars, NC 9,
Tainan 9 and Lampang, were highly susceptible.

Rust resistance

Rust reactions of seven peanut cultivars
are shown in Table 4. Cultivars tested responded
differently to rust for all parameters except sporu-
lation. NC 17090 had the lowest disease score
followed by NC 17135, while the three suscepti-
ble cultivars, Chico, Tainan 9 and Lampang, had
the highest disease scores. Difference in sporula-
tion between genotypes was not significant. The
differences between cultivars in number of lesion
per 100 cm’ of leaf area were highly significant.
NC 17090 had the lowest lesion number per 100

Table 3. Reaction of seven peanut cultivars to leafspot under field conditions at Khon Kaen University

Experimental Farm

Cultivar Disease score Sporulation® index Lesion number/100 cm? of leaf area

GP-NC 343 4.25° 2.13¢ 76.32°

NCO9 5.13% 3.63" 74.89"

Lampang 6.57" 3.25™ 73.34

NC 17135 3.28° 1.85 14.81°

Tainan 9 6.60° 2.93° 65.95

Chico 6.38" 3.83° 85.52°

NC 17090 4.15° 3.08" 67.96"

F-test sk sk *

C.V. (%) 7.4 8.2 10.9

* %% significant at P< 0.05 and 0.01, respectively.
/

L3

a scale of 1-9 with 1 indicating no disease and 9 indicating severe disease damage.
a scale of 1-5 with 1 indicating very little sporulation and 5 indicating heavy sporulation, means within a column

followd by the same letter are not significant at P = 0.05 by DMRT
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Table 4. Reaction of seven peanut cultivars to rust under a field conditions at
Khon Kaen University Experimental Farm

Cultivar Disease score” Sporulationy (%) Lesion number/100 cm? of leaf area
GP-NC 343 1.92° 49.77 24.15%

NC9 2.10° 52.56 8.19%

Lampang 475" 58.45 40.52

NC 17135 1.77° 47.25 6.15°

Tainan 9 4.55° 68.18 144.89*

Chico 5.13° 51.81 128.14°

NC 17090 1.75° 29.42 3.72°

F-test *k NS *%

C.V. (%) 12.5 20.4 23.9

NS, *,** not-significant and significant at P < 0.05 and 0.01, respectively.

U a scale of 1-9 with 1 indicating no disease and 9 indicating severe disease damage.

the percentage of sporulating lesions on the leaves.

means within a column followd by the same letter are not significant at P = 0.05 by DMRT

2

Table 5. Yield and agronomic traits of seven peanut cultivars evaluated under field conditions
at Khon Kaen University Experimental Farm

Cultivar Pod yield  Seed yield Shelling Pod no/ Pod 100-seed
(g/plant) (g/plant)  percentage (%) plant length (cm) wt (g)
GP-NC 343 18.20" 12.83" 69.15° 17.00™ 2.50° 49.89*
NC9 20.83% 14.90" 66.21° 19.10% 2.54¢ 52.92°
Lampang 15.02% 11.36™ 73.35° 21.95" 1.99° 31.69*
NC 17135 20.30% 14.58" 70.39° 12.63° 3.91° 45.25°
Tainan 9 21.30° 15.84" 73.28° 28.52° 2.06" 37.86°
Chico 11.98° 9.13° 75.69° 21.20" 1.89 27.67°
NC 17090 14.90™ 10.51% 69.66° 14.08 2.65° 33.65%
F-test * * * Kok *% *%
C.V. (%) 7.5 8.5 1.2 7.1 0.9 25

*#%  gignificant at P< 0.05 and 0.01, respectively.
means within a column followd by the same let

cm’ of leaf area followed by NC 17135, while the
most susceptible cultivars were Tainan 9 and Chico.
The two Thai released varieties, Tainan 9 and
Lampang, were highly susceptible while NC 17090
exhibited a consistently high resistance to rust for
all resistant parameters. An earlier report demon-
strated that NC 17090 was the best parent for rust
resistance (Jogloy et al., 1999 c). NC 17135 also
showed low disease score and lesion number per

ter are not significant at P = 0.05 by DMRT

100 cm’ of leaf area. Jogloy et al. (1999 b) reported
that additive gene effect was important for rust
disease score and lesion number per 100 cm’ of
leaf area in the progenies of cross NC 17135 x
Tainan 9.

Agromomic traits
Yield and agronomic traits of seven peanut
cultivars are shown in Table 5. Two released
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cultivars, NC 9 and Tainan 9, gave the highest
pod and seed yields followed by the late leafspot
resistant cultivar, NC 17135. Tainan 9 also had
the highest pod number per plant while Tainan 9
and Chico were among the top cultivars for shell-
ing percentage. A previous report showed that
Tainan 9 was the best parent for pod number per
plant and shelling percentage (Jogloy et al., 2000).
Among the tested cultivars, NC 17135 had the
longest pod. All the released varieties, NC 9,
Tainan 9 and Lampang, showed good yield and
agronomic traits. NC 17135 was most resistant to
late leafspot and exhibited favourable yield and
agronomic traits. The most rust resistant line, NC
17090, tended to have lower yield and pooer
agronomic traits.

Correlation

Moderate to high correlations among late
leafspot resistance parameters were observed.
Similar results were found on the rust resistance
(Table 6). Among late leafspot resistant parameters,
correlation coefficients between disease score and
sporulation, and disease score and lesion number
were moderatly to highly correlated. Less sporu-
lation and fewer lesion number genotypes tended
to have lower disease scores. The correlation study
also showed that sporulation and lesion number

Table 6. Phenotypic correlation coefficients for
the parameters of late leafspot and rust

resistance
Sporulation  Lesion no./100 cm’
Parameter .
index of leaf area

Late leafspot

Disease score” 0.65 0.83

Sporulation index” 0.65
Rust

Disease score” 0.70 0.63

Sporulation” 0.72

“ ascale of 1-9 with 1 indicating no disease and 9 indicat-
ing severe disease damage.

“ ascale of 1-5 with 1 indicating wery little sporulation
and 5 indicating heavy sporulation.

“ the percentage of sporulating lesion.

were moderately correlated. Less sporulation cul-
tivars tended to have fewer lesion number. Similar
results were obseved for parameters of rust resist-
ance, revealing that disease resistance genes of each
parameter were associated. A similar finding was
also reported by Kormsa-art et al., (2002).

In this study, the finding that NC 17135 was
most resistant to late leafspot but was moderately
resistant to rust and showed favourable agrono-
mic traits and should be recommended as a source
of resistance to late leafspot and rust. NC 17135
was also reported to be moderately resistant to both
pathogens (Subrabmanyam et. al, 1982). NC 17090
was most resistant to rust but was susceptible to
late leafspot. NC 17090 should be recommeded as
a source of rust resistance. The two Thai released
cultivars, Tainan 9 and Lampang were highly
susceptible to both diseases.
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