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Assessment of a diallel cross for muitiple
foliar pest resistance in peanut (1)

W. F. ANDERSON, A. PATANOTHAI, J. C. WYNNE and R. W. GIBBONS (2)

Summary. — In most of the peanut-pioducing areas of the world, numerous discases and insecls are involved in yield reduction, A study
was conducted to identity peanut (Arachis hypoguea L) lines that are potentially useful as parents of multiple pest revistance breeding
populations. The F, F, and F, progeny from a 10-parent diallel cross and the parents were assessed [n three successive growing scasons at Khon
Kaen, Thailand. Plants of the F, and F, gencrations were assessed for late lealspot [Cercosporidium personatum (Berk. & Curt.) Deighton) and
rust ( Puccinia arachis Speg.) resi+ance and the F, gencration was screened for incidence of pranut stripe virus (PStV), tomalto-spouted wilt virus
(TSWV) and damage by leafminer (Aprouerema modivella Deventer and Stomoptery subseriellu Zeller), Screening was done in the field and
greenhouse being facilitated by environments conducive 1o the ditferent pests in different seasons. General combimng ability was signiticant for
all traits tested. Specific combining ability was signiticant for all traits except peicentiage of plants with peanit stripe virus and yield of F, plots.
The two virginia-type parents NC Ac 2821 and [CGS 4 had the best general combining ability effects for the virus diseuses. NC Ac 2821 also
performed well for lealminer resistance. PIL341817 generally yielded hybrids with greater late leafspot and rust resistance, while 1CGS 4

produced progeny with leulspot resistance and Jeal retention,

INTRC MUCTION

Peanut (Arachis hypogaeu L.) is vulnerable to an array of
foliar discases and insects that may reduce yields or require
great dependency on control chemicals. In developing coun-
trics, farmers may not have uccess lo chemicals or are
financially restricted from their use {10). There is increasing
worldwide concern about the environmental impact of pesti-
cide use. Increasing purtial or complete resistance through
breeding etforts can be one of the most effective ways of
reducing chemical dependency.

In many instancees, breeding cfforts consist of selecting
parents, crossing and assessing subsequent material for
improved resistance to only one disease. Materials are
produced with resistance 1o a single disease or pest without
consideration for resistance to odher pests or deleterious
elfects to yield or sced quality. To address this problem,
reeent studies have involved investigation of resistance 1o
multiple traits. Collelt et al. {3) screened 45 peanut breeding
lines and plant introductions to rust (Pucciniu arachis
Spegazzini), Cylindrocladium black rot ( Cylindrocludium
crotaluriae), pod breakdown, carly leafspot (Cercosporu
arachidice’u Hori), and thrips (Frankliniellu sp.) under natu-
ral field intestations. Multiple pest resistance was found in
NC Ac3033 and has been used in subsequent breeding
programs [4, 5, 7].

The semi-tropical climate of Thailand not only allows for
growth of multiple crops of peanut per year but also
provides diverse eavironmental conditions conducive to
development of dillerent diseases or pests. Field screening
for numerous discases and pests over sequential seasuns
increases knowledge of resistance to different pests while
lucilitating advancement of populations toward homozygo-
sity.

The objective of this study was to assess parents and
hybrid progeny for resistance to foliar fungal diseases (late
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leatspot and rust) as well as for two virus discases (peanut
stripe virus and tomato spotted wilt virus) and an insect pest
(leafminer) for the identilication of crosses with potential
multiple pest resistance.

MATERIALS AND METHODS

A 10-parent half-diallel cross was performed at the Inter-
national Crops Research for the Semi-Arid Tropics (ICRI-
SAT), Hyderabad, India. The parents were selected on the
basis of resistance to late leafspot and rust (NC Ac 17090,
PI 341817, P1405132, TG3 x EC 76446), adaptalion o
Thailand growing conditions (Lampang, Tainan 9, Moket),
high yiclds (ICGS-4), carly maturity {ICGS(E)-5) and a high
nitrogen fixation rate (NC Ac 2821).

F, Generation.

The Fy material was planted on August 20, 1985 in single
row plots (60 cm between rows) at Khon Kaen University,
Thailand. Twenty seed were planted in cach row. Single rows
of the parents were also planted to constitute 55 different
genotypes, Flants were spaced 20 cm within rows. Plants
were sprayed with Azodrin (monocrotophos) and Daconil
(chlorotnalonil) every wecek for the first 6 weel; after
planting, preventing insect damage and premature late leafs-
pot, early leafspot, and peanut rust infection.

At day 49, the third expanded leaf from lateral stems of
nine randomly chosen plants from each of the hybrid and
parcnt genotypes was detached and used in (wo separate
tests in the greenhouse. A moditication of the detached leaf
procedure 9} was used for each of the tests.

Four replications of detached leaves were arranged in a
randomized complete block design (RCBD) and inoculated
with conidia of late leatspot collected from infected leaves in
a field used as a leafspot nursery in Khon Kaen, Thailand.
Five other replications were arranged in a separate RCBD
and inoculated with early leafspot conidia collected from
leaves of another discase nursery. Collection and inocula-
tions were performed after leaves had reccvered turgor in the
moist sand medium. Conidia were suspended in water and
misted over the detached leaves using a hand sprayer.
Inoculated leaves were allowed to incubale in trays of sand
immersed in-2cm of water. A cloth mesh was suspended



approainately 10 an abave ineubation travs. Edges of the
cloth were submierged e the water reservorr (o cetiin fugh
hunudity conducive 1o lealspot development. Once discase
symptoms had developed, lesion number, lesion size, latent
period (days to S0 % sporulation), and sporulation rating
(I = no spores o § = very profuse sporulution) were recor-
ded.

Discase progression for Fis and parents was also recorded
in the field. At 50 days after planting (DAP), five healthy
plants and one stripe virus-miccted plant from cach geno-

type were choser at randomn, and the turd expanded leal

from the main stem of each plant was tagged using brightly
colored yarn. Lesions of late leafspot, early leafspo:, and
rust were counted on each tagged leal at S-day intervals
starting after 10 days Irom tagging. Average iesion size and
sporulation rating (1-5) were recorded at 20 days from
tagging leaves on the main stem. Early leafspot was distin-
guished from late leafspot lesions by highter brown appea-
rance and sporulation on the upper leaf surface. Few early
leafspot lewions were ubsers:al, thus only late leafspot was
considered in the results. Days required for defoliation of the
tugged leaves were also monitored. The Fy and parent plants
were harvested on December 10, 1985,

An analysis of variance wes performed and means were
caleulated for all traits. Data collected {rom leaves with virus
symptoms were compared with data from healthy leaves by
orthogonal contrasts to determine whether stripe virus
symptoms had any eflect on development of the fungal
discases.

F; Generation.

Sced of the F, and parertal lines were planted in a
randomized complete block design with eight replications on
January 10, 1986. Single row plots were spaced 60 cm apart
with 25 seed {20 ¢cm spacing) per row. The lield was irrigated
when necessary to prevent drought and sprayed with Daco-
nil and Metasystoc (oxydemetonmethyl) alternatively to
control insects during the firs. 3 weeks,

Ten weeks after plinting, o visual ruting (1 = no damage |
9 == 100 Y foliar infustation) was used to estimate leatiminer
Janrage. At 12 weeks counts were made ol pleats showing
peanut stripe virus (PStV) and tornato spotted wilt virus
(TSWV) symptoms. Peunut stripe was iden'itied by ns
striped light und dark green appearance on terminal leaves
ol the plant [12). Random samples of diseased plants were
tested using the enzyme-linked immunosorbent assay (ELI-
SA) technique and conlirmed the existence of PStV. Tomato
spotted wilt virus-intected plants exhibited bud necrosis on
fateral stems [16). PSIV and TSWYV incidence was then
assessed as a percentage based on the total number of plants
per plot. On May 10, 1986, a single-seed descent procedure
was initiated on all plots to advance to subsequent genera-
tions and for further assessment. Plots were then bulk-
harvested and dried. Fruit yields vzre recorded and standar-
dized 10 a pec-plant basis. .

F, Generation.

One complete population of single seed descent from
F,-derived lines and parental materiul harvested from the
previous season were planted during the rainy season
(July 16, 1986). Sced spacings and pesticide treatments were
similar (o the previous tests. Plots were randomized with
four replications. Visual ratings tor leafspot incidence and
defoliation were performed on a per-plot basis at 10-day

intervals starting 65 days aficr planting using the ICRISAT
disease rating scale (1 = no disease and 9 = complete defo-
liation).

Meuns were computed for ull traits. Simple corielations
between all traits were caleulated using entry ineans. General
(GCA) and specific combining ability (SCA) were estimated
using, the diallel analysis of Gritfing [6] for F,, F; and F,
generations using the model :

Y|jk=lu+bk+gl+g]+su+€uk
where Y, is the obscrvation of a hybrid from the cross of
the i and j* parents in the k'® replication, u is the
populali >n mean, by is the eftect of the k'™ replicate, g; and
g; are the geaeral combining ability etlects, s;; is the specitic
combining ability of the j* cross and ;, is the experimental
error associated with the Y, observation.

General combining ability effects weare obtained and
compared to self mean effects.

RESULTS

From the F, assessmenl, symptoms of stripe virus had no
etfect on development of lesions of late leafspot and rust or
on time to defoliation. Mean squares for selfs, GCA, SCA,
and selfs versus cross contrast werce all highly significant for
traits measured in the field. General combining ability was
significant for all discase components of both leafspots
measured by use of detachey feaf techniques. Specific combi-
ning ability was significant for only spore production and
lesion size of both discases.

Purents, GCA and SCA were significant for leafminer
dumage and tomato spotted wilt damage from F, asses-
sments. Onty selfs and GCA weie significant for peanut
stripe virus, GCA was significant for yicld ; however, there
were no sipnificant differences between sells,

Significant mean squares were also observed for selfs and
GCA in the F, diallel analysis for all rating dates. SCA was
significant for three of the four dates. Unlike the F, data,
tnere was nc significant orthogonal contrast between selfs
and crosses. 1t should be noted that the percentuge of late
leatspot lesions observed increased from an average of 35 %
at the first rating to 70-75 % at the last rating. The presence
of carly leafspot in the ruiny scason ol 1986 was a much
greater factor than in the Fy field experiment in the previous
year. By day 95 after planting, most susceptible genotypes
had ratings of 9, resulting in lower mncan squares.

Correlation coefticients between the ICRISAT ratings at
the four 10-day intervals were all high and positive
(r = 0.75-0.93). Moderate correlation (0.25-0.64) existed
between traits evaluated in greenhouse and field tor late
lealspot. Leafspot and rust lesion counts from the tield in the
F, gencration were correlated (Table I). This was due in
large part to the selection of parents that have either
combined resistance or susceptibility to leafspot and rust.
Though both rust and late leafspot were correlated to
defoliation, late leafspol number was mnore closcly related to
premature defoliation. Leafspot number and defoliation in
F, were only moderately corrclated with leafspot ratings in
the F, generation. Correlation cocfficients among disease
components of carly and late leafspot were moderate except
for lesion number with other components (Tables 11 and I1).

The utility of calculating GCA efiects from different
mating designs has been documented [7, 8, 9]). Genceral
combining ability and self’ eflects from this study (Tables IV-
V111) indicate that parents may perforin better or worse in
crosses than the pure line evaluation would indicate. 1CGS 4
consistently performed better for late leafspot resistance
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TABLE I, — Product moment correlation coetficicuts of multiple traits measured over three generations using cross
and parental meany of peanut grown in Thailand

F, F, F,
. ICRISAT®
Rust lDd‘;fgn Lf:; PStV TSWV Yield

i m D75 D85
Late leafspot 69 -7 Ns* NS A4 NS - 48 44
Rust - .59 NS NS NS NS NS NS
Defoliation NS NS NS NS - 31 NS
Leafminer NS 34 NS 4l 36
PSIV NS - 35 3 4l
TSWV -3 59 60
Yield -2 - .35

ICRISAT D7s®

.90

“Not signiticant at the p = 0.05 significance level,
p

*V'isual leufspot disease rating using the ICRISAT scule at 75 DAP (D75) and 85 DAP (D85).

TABLE II. — Product moment correlation coeflicients for

discase parameters of carly leafspot from F, datached leaf

evaluation® performed on peanut crosses and parents in Thai-
land

Lesion Lesion  Sporulation  Latent

nuiber slse ruting period
Lesion size st
Sporulation rating NS .68
Lateat period® N3 - .56 ~ .68
Necrotic arca 42 59 .65 -.53

*Calculated using geaotypic means (n = 55),

"Nonsignificant at the 0,05 probability level ; ull othery are sigr.licant at
* this level.

“Longer latent periods indicate greater resistance,

TABLE ll. — Product moment correlation coefticients for
diseuse parameters of lute leafspat from F, detached leaf
evaluations” on peanut crosses and parents in Thailand

Detached leaf

TABLE IV. — General combining ability and self effects for
traits from F, field diallel analysis of peanut performed in

Thailand
Lesions Duys to
A
Parent Late leatspot® Rust* defoliution

GCA  Sell GCA  Scf GCA Self

Lampung 158 349 192 239 - 1.3 - 60
NC Ac 17090 —36 — 187 —667 —8l4 04 — 1.2
Tainan © 418 1136 323 1346 - 08 — 3.9
Moket 582 1223 681 1396 — 1.5 - 5.7
NC 2821 -152 133 52 33 -04 — 35
Pl 341817 —366 ~604 —41.5 - 1109 14 48
ICGS 4 ~ 78 =377 321 36 1.6 -02
Pl 405132 ~06 — 1535 - 187 = 1197 0.6 9.5
ICGS(E)-5 454 1193 688 1011 - 04 - 1.8
(TG3 x EC76446) ~ 332 — 1327 — 469 944 0.5 8.0
X 234 169 201 133 26 29

o 86 41 103 287 04 1.0

Lesion Lesion Sporulation
number size rating
Lesion size Ns®
Spurulation rating NS 43
Latent period® - .37 -.33 - .59

"Calculated using genotypic meuns (n = 55). .

®Nonsigniticant at the 0.05 probability level ; all others significant at this
level. .

“Longer latent periods indicate greater resistance,

than would have been expected from the self data. At the
same time, Pl 405132 performed worse than expected.
Parental performance and self performance were similar for
rust resistunce (Table 1V) but rankings were slightly diffe-
rent, with NC Ac 17090 performing the best when crossed
with other purents. Pl 341817 unquestionably produced
progeny with the best resistance to carly leaflspot from the
greenhouse evaluation (Table V).

“Negative vilues indicate greater resiztunce,
PPositive values indicate greater resistance.

NC Ac 2821 was the parent with the best GCA effects for
reducing leafminer damage, PStV and TSWYV incidence
(Table VII). ICGS 4 was the best combiner for yield in the
F. generation,

From the F; ICRISAT leafspot ratings, NC Ac 2821 had
the most favorable GCA effects (Table VIII). ICGS 4 was
the only other parent with consistently high negative effects,
indicating progeny with resistance. The lower rating of these
genolypes may huve been influcnced by the greater leaf
canopy of the virginia growth habit. The homorygous
parents (NC Ac 2821 and ICGS 4) and progeny possessed
virginia growth habit and appeared resistunt. Often a closer
exumination is_required to detect defoliation andfor large
number of leafspot lesions in the canopy interior.
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TABLE V. -- Genersl combining ability effccts, self eHects, and means of discase parameters of enrly leafspot from detached leaf
evaluation of F s and parents of peanut

Lesiun size

Sporulation rating Latent period®

Parent (mm?) (1-5) (days)
GCA Self " GCA Self GCA Selr
Lampang 0.33 1.06 0.18 0.58 =010 - 0.70
NC Ac 17090 - 0.04 - 044 -0.12 ~0.12 - 0.0l 0.70
Taitan Y 0.16 0.86 - 0.02 0.5% -0.7 - 1.30
Moket 0.02 0.76 .04 .48 - 1.70 - 0.30
NC Ac 2824 0.07 - 0.54 0.22 0.08 ~ 045 - 110
Pl 341817 - 045 - 1.04 ~ 0.44 - 0.8 2.02 2.90
ICGS 4 - 029 -0.24 0.29 0.38 - 0.0l - 1.50
Pl 405132 - 0.06 - .04 - 0.24 - 122 0.1y 1.10
1CGS(L5)-5 0.36 116 0.19 0.88 0.09 - 0.90
(TG « EC 76440) - 0.10 -0.54 - 0.09 - 082 0.72 1.10
x 1.92 214 3.43 3.49 25.45 25.50
o . u16 0.46 0.13 0.36 0.51 1.45

*Positive values indicate greater resistunce,

TABLE VL. - General combining ability cifects, self effects, and means of disease parameters of late leafspot from detached leaf
evaluation of F|s and parents of peanut

Lusion size

Sporulation rating Latent period®

Parent (mm?) (1-3) (duys)
GCA Sell GCA Self GCA Self
Lampung 042 0.60 - 0.03 - 0.26 0.72 ~ 1.05
NC Ac 17090 0.07 0.60 - 014 -0.76 - 0.5 0.20
Tainun Y 019 1.47 0.10 0.11 - 077 - 0.30
Maoket -003 o 0.22 - 0.07 .49 0.16 - 1.30
NC Ac 2821 - 0.25 -0.77 0.13 0.6 - 018 - 0.80
Pl 341817 - 0.14 - - 0.35 - 0.51 0.66 1.95
10GS 4 -0.75 - 115 - 0.14 0.11 0.44 - 1.30
Pl 405132 0.02 -1.27 -0.17 - 0.89 0.51 3.70
1CGS(E)-5 0.17 i) 041 - L1 - 0.56 ~ 2,55
(TG3 x EC 76446) 0.27 -0.90 0.26 - 001 - 040 1.95
X 2.30 236 3.01 2,93 20.85 21.90
o 0.16 0.44 0.09 0.26 0.32 0.90

“Positive values indicate grester resistanee.

DISCUSSION

It hus been reported that eurly generation testing has
limited usetuiness for_ quantitative traits such as yield
[2, 8, 13] and fealspot resistance [8]. Information based on
hybrid means (F,) or subsequent generations is primarily
used for the selection of crosses between parents with good
gencral combining ability. If crosses cun be tested for
multiple traits in carly generation, then segregating germ-
plasm will be identified with the greatest potential of provu-
cing lines with numcrous favorable traits. The growing ol F,
progeny in the ficld under conducive environmental condi-
tions is imperative 0 odtain sutlicient F; material for

ellective testing, and to retain a large base population of

segregating material, During the growth of Fys in this study,

irrigation, good soil fertility, and early applications of
insecticides and fungicides provided u favorable environ-
ment for suflicient production of F, seed for further evaiua-
tion. If the single seed descent technique is used through
selting generations, then nonfuatal disease, pest or qualitative
screening can be performed on the population without
concern with reduced genetic variation.

A genolype is considered a good combiner if it produces
progeny with superior average performance. In selecting
purents based on GCA or SCA cHects, the breeder Iy
determining the cross with the best hybrid (F,) combination
of genes or with the grealest proportion of segregalting plants
(F,) with desirable traits. Thus, in principle, within these
crosses there should be a high probability of finding favora-
ble individual plunts. This cannot be verified without deter-
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TABLE VII. — Geaeral combining ability and self effccts for traits from F, diallel analysis of peanut crosses and parents performed

in Thailand
Leatminer Peanut stripe TSMV* Yicld
Parent - rating® (1-9) virus* (%) (%) (/plant)

GCA Selfl GCA Selfl GCA Self GCA Self
Lampang 0.55 0.41 1.1 -07 - 1.5 0.5 - 1.0 - 28
NC Ac 17090 - 0.19 - 0.32 1.5 1.9 1.8 -09 - 04 - 4.2
Tainan 9 0.28 - 0.09 - 1.2 4.3 0.6 23 1.1 43
Moket 0.34 - 023 0.6 0.8 20 7.1 1.3 4.9
NC 2821 -~ 0.56 -0.21 - 49 - 8.6 - 4.6 - 8.0 - 0.5 5.6
PI 341817 = 0.08 1.04 =26 -70 1.9 - 4.0 - 1.0 - 2.6
ICGS 4 - 0.03 0.41 =37 - 18.0 - 3.6 -94 22 4.0
PI 405132 =037 - 1.09 5.4 16.3 0.5 4.5 -0.3 X
ICGS(E)-S 0.30 1.04 24 -43 5.7 17.2 - 13 - 1.8
(TG3 x EC 76446) -0.25 - 0.96 L5 15.3 - 27 - 10.2 -02 - 4.0
X 6.80 6.93 27.5 25.2 11.4 10.5 17.8 20.3
o 0.15 . 042 1.7 50 1.3 3.7 0.7 2.0

*Negutive values indicate greater resistance.
*,**Corrclation cocllicient signiticant 11 the 0.05 and 0.0} probability levels, respectively.

TABLE VIII. — General combining ability and self effects for traits from F, diallel analysis of peanut crosses and parents
performed in Thailand

ICRISAT visual rating scale (1-9)*

Parent Day 65 Day 75 Day 85
GCA Self GCA Self GCA Self
Lampang 0.21 1.22 0.13 0.90 0.08 0.85
NC Ac 17090 0.33 - 0.02 0.44 - 0.10 0.39 0.35
Tainan 9 0.33 0.72 0.26 0.15 . 0.33 0.60
Moket 0.33 1.47 0.22 1.40 0.36 1.10
NC 2821 - 0.98 - 1.52 - 1.02 - 2.10 - 1.01 - =215
P1 341817 = 0.01 - 0.02 0.04 0.65 -0.04 0.35
ICGS 4 - 0.51 - 1.52 - 0.71 - 1.85 - 0.76 - 1.90
Pl 405132 0.08 = 0.02 0.10 0.15 0.11 0.10
ICGS(E)-5 0.24 0.72 0.41 0.65 0.55 1.10
(TG3 x EC 76446) - 0.0l - 1.02 0.13 0.15 - 0.0t - 0.40
X 5.29 5.02 6.49 6.97 7.96 7.90
g 0.15 043 0.12 0.35 0.10 0.29

*Negative values indicate greater resistance.
**Correlation cocfficient significant at the 0.01 probability level.

mining and comparing heritabilities of the crosses. Problems
in interpretation of results from combining ability studies
may arise when the desirable gencs are recessive in nature
and will be masked in the F, generation. Thus, analysis of
the hybrids may only indicate which recessive resistance
genes are in common among parents, Of uncover parents
with resistance genes that are not recessive. In either case,
selection and further evaluation of individual families within
these crosscs is warranted,

It is interesting to note that two of the best parents for
reducad peanut stripe virus and tomato spotted wilt virus
(NC Ac 2821 and ICGS 4) were the two purents with virgi-
nia growth habit. Aquino [I] tested eight genotypes repre-

senting valencia, virginia, and spanish botanical groups for
symptom development and peanut stripe virus accumula-
tion. He discovered that virginia peanut expressed less severe
symptoms and had lowar virus titer than either valencia or
spanish peanut. This would indicale that there may be some
genetic or physiological connection between growth habit
and severity of the diseases,

No clear conclusions can be made on the best yielding
parents in this study due to possible confounding effects of
virus and leafminer incidence on yield (Table I). Also, the
diallel analysis indicates that replication mean squares were
40-fold greater than seif or GCA meun squares, indicating
great environmental variation. Due to lack of early genera-



bon materil, cllective yicld taly may ot be pusstble i
may be hmited in usclulness |8, 13, Incorporutirn of resis-
tunce in early generations and testing families within crosses
in later generations for yield is more practical.

Another interesting result was  the  moderate but
significantly positive correlation between leatminer, PSLV,
TSWV resistunees in F,and the ICRISAT leafspot ratings in
Fy (Table 1). Certain parents used in the diallel appear to
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produce progeny that have resistance (o multiple diseases
while other parents give generul susceptibility.

Within approximately 15 months, three generations of
hybridized malterial were grown and assessed for multiple
resistance und yield potential. From this information and the
progression ol material to greater homozygosity by use of
single seed descent, selections and further evaluation of
useful crosses can be made with an improved chance of
incorporating multiple resistances,
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RESUME

Evaluation d'un croiscment dialléle pour la résistance aux
ravageurs [olizires multiples chez Paruchide.

W. F. ANDERSON, A, PATANOTHAL J. C. WYNNE e
R. W. GIBBONS, Oléugineux, 1990, 45, N* 4/9, p. 373-373.

Duns la plupart des régions praductrices d*srachide du monde, de
nombreux malusdies et insectes interviennent duss lu réduct doa
rendements, Une Cude a é¢é conduite alin d'identitier des ligneea
drarachide (Arechis hypogaea L.) pouvant eventuellement servir de
gemiteurs dats L sélection de populations résistantes oy multiples
tavageurs. Les duescendances F, Fy et Fy d'un croisement dialléle i
10 wéniteurs et les géniteurs ont ¢té tvalues pendant trois campagnes
successives a Khon Faen, en Thailande. Les plantes des genérations
Fyet Fyoont ée évaluées pour lu résistance au late lealspot
[C. Personatum (Herk, et Curl.) Deghton] et i la roulle {Puccinia
arachiy Speg.|, et I penération I3 &€ eniblée pour 'incidence de la
strire de arachide (peanut stripe virus — PS1V), de la maludic
hronzce de la tomate (lomato-spotted wilt virus — TSWY) ¢t pour
les degats causes par les mineuses de leilles (Aproucrema modicellu
Deventer et Swompiery subserietha Zeller), Le criblage a &t¢ eflectué
du chump et sous serre, favilits par des environnemnents favorables
aux difiérents ravageurs selon la canipagne. L’aptitude générale i la
combinaison était signilicative pour tous les caractéres testés, Lap-
titude spicilique i la combinaison était significative pour tous les
caractéres suuf ceux du pourcentage de plantes presentant le virus de
la striure de arachide et du rendement des parcelles Fa. Les deux
géniteurs Virginia, NC Ac 2821 ot 1CGS 4, présentent des mieilleurs
elfets d'uplitude genérale & la combinaison pour les maladies virales,
Le NC Ac 2821 u ¢galement un boa comportement vis-d-vis de @
résistance aux mincuses de feuilles. Le Pl 341817 donne génerale-
ment des hybrides plus résistants au late leafspot et i Is rouille,
tundis que les descendances du ICGS 4 sont résistants ar leafspot et
gardent mieux ‘curs feuilles.

RESUMEN

Evaluacion de un cruzamiento dialelo para la resistencia a lus
plagas maltiples de las hojas en el mani.

W. F. ANDERSON, A. PATANOTHAIL J. C. WYNNE y
R. W. GIBBONS, Oléugineux, 1990, 45, N* §/9, p. 373-378.

En la mayoria de las regiones productoras de mani del mundo,
muchas enlermedades ¢ insectos desempenan un papel en la dismi-
nucion de loy rendimientos. Se realizo un estudio encaminado a
wentiticar lincis de mauni (Arachis hypogaea L.) capaces de utilizurse
como gemtores e ol mejoraniento de poblaciones resistentes a las
plagas miltiples. Lis descendencias F,, Fy y F, de un cruzamicnto
dialelo de 10 genitores y los propios genitores se evaluaron en Khon
Kuen, Thailundia, en tres campaias seguidas. Las plantas de lus
pencraciones F, y Fy se evaluaron por lu resistencia al late leaf spot
[C. persunatum (Berk. et Curt.) Deighton| y 4 la roya {Puccinia
arachis Speg.], y la generacion F, s somelié a un proceso de
scleceion por la incidencia del estriade del mani (peanut stripe virus
— PStV), de la enfermedad bronczadit del tomate (tomato-spotted
wilt viru* —- TSWV) y por los dufios causados por los barrenadores
de las hojas {Aproacremu modicella Deventer y Stumopteryx subse-
civella Zeller). El proceso de seleccion se realizo en el campo y en
invernadero, y tue fucilitado por entornos favorables a lus diversas
plagas sepdn la campaia, La habilidad combinatoria general era
signiticativa para todos los caructeres probados. La habilidad
combinatoria especifica era significativa para todos los caracteres,
salvo para ¢l porcentaje de pluntus que evidencian el virus del
estriado del mani, y el rendimiento de las parcelas F;. Los dos
genitores Virginia, NC Ac 2821 e ICGS 4 muestran efectos de
habilidad combinatoria general mas favorables para las enfermeda-
des virales, EI NC Ac 2821 también tiene un buen comportamiento
frente a la resistencia a las minadoras de hojas. El PI 341817 suele
dar hibridos mus resistentes al late leaf spot y a la roya, mientras las
descendencias de ICGS 4 resisten al leuf spot y coaservan mejor sus
hojus,
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