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Variation in Yield and Resistance to Southern Stem Rot Among Peanut

(Arachis hypogaea L.) Lines Selected for Pythium Pod Rot Resistance!
W. James Grichar® and O.D. Smith?

ABSTRACTY

Five spanish and seven nunner peannt tArachis hypogaea 1.0
genotypes and five cheek cultivars were compared for southern
blight susceptibility on Leavily: Seleroticm: rolfsii-infested  sail.
Inoculum density of S rolfsit at the test site was enhanced by
continuous vears of residue management. The genotypes derived
from crosses with 1365553 and PLATAST ] were selected based on
reaction to Pyvthinm pod rotand agronomic performance, Variation
for sonthern blight incidence ocenurred asnong lines in hoth mnner
and epanish genotypes. Disease incidence was lower in four rummer
genotypes, Souithern Runner, and "TACG-3 than in Okmin and
Flomurer. Significantly ip=.05) less disease oceurred in one
breeding line, TS53138, thain other spanish entries. Three-vear
average vields of rinner genotypes ranged 1o 25% higher than
runner enftivars, while TNS35138 averaged 50% higherin vield than
Tamnnt 78 Over entries, the coetlicients of correlation for vield
and southern Bight incidence, and southern blight incidence and
disease discolored pods were not statisticallv significant.

Kev Words: Gronndnut, Souther stem rot, soil-horne disease.

Southern stem rot caused by Selerotium rolfsii Sace. is an
nn])()rt‘ml discase off peannt ( Arackis hypogaea 1) in Texas
(3, D). The use of caltural methaods alone such as crop
rnmti()n,(](-('l)pl()\\'iug.undn()n-(]irtiug(-n]ti\'uli()nurl'()f't('n
inadequate to prevent disease Tosses bt can help in manag-
ing stemrot (5.9, Fungicides caneffectively reduce disease
incidence, hut control is incomplete and fungicide applica-
tions increase production costs (11, 153).

The commaonly grown peanut cultivars have little resis-
tance to infection by $. rolfsii (13), but partial re \l\hlll((‘ in
w\vr.ll genotvpes has been re pmtv(l by researe h( s (2.1, 6,

7.5.10, 13, 116,19, 20). \\\nm-.m(l Bente (23) re pmt( o
‘\.'( SC to be partiallv resistant to S rolfsii. lh( v dlsn noted
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that two breeding lines with resistance to black root rot
cansed v C t/.mr/m( ladium crotalariae (L()m ) Bell and
Sobers, were moderately resistant to S, rolfsii (22). Bente et
al. (1) reported that three (NC2,NCAC 18016, ind NC AC
1T9HA X Florigiaut) ul‘l\\( Ive peanat genotypes evaluated
in the field had partial 1(*»1\[411(( to S rolfsii, while Amold et
al (2). Brenneman et al. (7), Jacobi and Backman (12) found
that Southern Runner was more resistant to S, rolfsii than
other eultivars tested

Partial resistance of Toalson has heen re p(nl('(l by several
researchers (6, 19, 200, Smith and coworkers (20) re ported
that resistance of TXAG-3 was conside rably better than
Toalson. They also noted partial resistance to S, rolfsii with
TXTO8716 and Tx 798396, the latter be ine a derivative of PI
365553, TxAG-3, aselection from P1365533, l.\.ll()ngs( ason
bunch type peanut introduction from Hondruas (1) of the
subspecies hypogaea. With irrigation, timely planting, and
good management. P1365553 produces aceeptable vieldsin
South Texus. Low grade. ved testae, and late maturity pre-
ventsits use for commercial production. 1365553 b s heen
nsed as a sonrce for pod rot resistance in the Texas A&M
breeding progron. Lines of which PE365553 is a parent have
heenselectedonthe basis of pod rot reaction and agronomic
performance. The purpose of this studv was to ascertain
whether lines derived rom erosses with P1363553 and ones
with partial resistance to Pythina pod rotwonld have partial
resistance to Selerotium rolfsii Soce. An additional goal was
to ascertain whether the S0 rolfsii resistance level of Pl
365553, as measared by these progenies, is sufficient to
justifva continued program of incorporating resistance into
adapted, acceptable cultivars.

Materials and Methods

Six cultivars and eleven breeding lines were phnted for three vears
CHOST-19SYYina field withochistory of severe S rolfaii infestation. The tests
were conducted on Tremona loann fine sand (elavey, mived, thermie
Aquie Arencie Palenstalsy, sl pl of 72 and 15 organic matter located
in South Central Tesas o the Tevas Agricultoral Researeh Station near
Youkum. Stabble from previous annnal negrass (Lolinne mndtiflorinm
i) vas left on the soil surface to cnluanee cr maintain the propagnles
ol S roifvii

The four-replicate tests were each arranged s iandomized o omplete
block design with cach plot consisting of two rows spaced 92 e apart and
6.7 inclength, Seedwas phted at the rate of 20 seed per row meter for
spunish entries and 15 seed per row meter for mner entries,

Weed eontrol was obtained with a tink miv of triflaralin [2.6-dinitro-
N N-dipropyl-t-(ritluoromethiyhbenzenamine Jand metolachlor [ 2-chloro-
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N-(2-ethyl-6-methlphenyD-N-(2-methoxy- -methylethvidacetamide ] at
056 plus 165 kg wi ha', respeetvely, Acillnorfen (5-2-chloro-4-
(triflucromethvl) phenoxyl]-2-nitrobenzoic acidd at 056 kg ai ha! and
bentazon  [3-(1-methvlethyh-(HN-2.1 3-benzothindiazin-H3HD-one 2,2-
dioxide]at L2 kgaiha ! \\'n-r(';lpp:il-(lpuhtwm-rgmlw;lsnl-(*(h-(ltn('unlrul
broadleafweeds and vellownutsedge (Cyperes exeulentus L, respectively.

The breeding lines inciuded bothe spanish-and mnner-type selections.
Five spanish (185! ThS35125, TNS35 138, T35 1403, and Ta855228)
and one runner CTNS55228) tine were advaneed FS: 12 sister line re-
selections from TNTUS396, an K derived population from across of Pl
3
TAS35820, TNS32820, TaS3984 L, and "Tx8553228 (F4:9-12 selections from
Florunner v P13653%30; TxS33529 Clamnut TP AT3STE FET-9: and
TAS33S4E Flormmner/PL ATHSTE ET-90 VPP ST IU is a selection from
Chico T AL Cottelt, personal cotmmmication), while PLITSSTHis avother
runner-type introduction with red testae from: Bolivia t1s). Al original
selections were made from: populations grown insoil tnfested with P
myriotylen on the hasis of Tow pod discase, pod shape, pod o, pod size,
ard vine chiracteristios. Subsequent vieldand grade detenninations were
made to ascertain reasonable adaptation o Tevas condiions TACG-3 and
cultivars Flormnner, Ok, Southern: Runner, and Tament 71 were
incinded as checks

Tests were plaated June 98T, June 301985 ae | May 250 108,
Cultural management was in accord with that recommended forrrigated

peanut production. Leafspot was controlled with reanla applications of

chlorathalonil ttetrachloroisophitalonitrile . Spamsh-type entries were dng
October 23,1957, Octoler 41958 and Septe mbes 217959 Runner-tyvpe
entrics were dug on November 20 and 150 1997, October 210 1955, and
October 12, 1989, Due to hieavy discase pressupe AP STHO was due at the
sine tine as the spanish in 1955 and 19549

Selerotinm volfsii infeetion sites were connted approvimatels one week
prior to digging in 1957 and innmediately after diggang i 1t 35S and 1959,
Southern blight infection sites chitst were determmed by dead or wilted
plant branches with visual confirmation of the fungns by meeelia or
selerotia growth. Masiium Tength for o target site i no heathy stems
intervened wis 30 5 e Differences between adjacent infecion sites were
based on the presence of headthy appearing imervening stems. Counts
alter digging were determined |>\ the presence of myeelin or selerotia
according to Rodrignez-Kabana et al (17). Positive identification of the
fungns was obtained by plating discased tissue on sterile peta dishes (90
mn diameterrcontaining Liboratory prepared potato destrose agar (PDA )L

Peannt pods were allowed to divis the field for three to five davs prior
to thrashing. Pods were subsequently detached by means of a stationary
precker. dried to 108 moistore with a propaaie drier, and cleaned of pegs,
stems,and inert matter by hand. A random 350 ¢ ped sample was collected
and visnally raied tor pod discoloration casued by S solfsii. Ratimgs were
made on a0 to 10 basis with O-no disease svinptoms and 10=pod tissue
completely diseised

Grades were determined ona 250 ¢ pod samnple of each plot following
procedures deseribed Iy the: Federal-state: Inspection: Sewvice, The
damaged kerel pereentages included onle visnally damaged seed. Al data
were subjected to analysis ol varianee and Duncan’s Multiple Runge Tests.

Results and Discussion

Since there was asignificant (1 € 0.05) vear x culiivar
interaction, data for cach vear are analyzed separately.
Although not analvzed, the three-vear means are also listed.

Moderate to he vy disease |)|('ss|m' prevailed during
1987, 1988, and 1989 crowing season (Table D). In the latter
part ol the ¢ growing season, main stems of mf('('t('(l I)I;unt»'
wilted during peak temperatures of the dav. Tmmediately
after digging and inversion of the peanut pl.lnls crown and
root decaywas readily apparentalongwitha general reduction
of pods when infection ocenrred carly in the season. Slight
damage, caused by Rhizoctonia solani Kuhn, also occurred
on pods but was not considered serious enongh to warrant
evaluation.,

The relative incidence of S. rolfsii on some cultivars
varied hmn vear to yvear, while others were quite consistent
(Table 1). The coefficients of rank correlation among test
years, as d( wveloped by Spearman and deseribed by Snedecor

5553 and Tamnout 74 The remaining lines Gl runner s consisted of

Table 1. Number of 8. rolfsii infection sites for 17 peunut breeding
lines and eultivars at Yoakum, TX, 1987-1989,

Disease logi {Mo./6.7 Row m}
Market type

fntry 1981 1988 1989 Hean
RUNNER
X AG-3 3.24-f¥Y 6.0 b-e 6.9 fg 5.4
1x8%5228 2.6 ef 6.3 v-e 10.1 ¢-g 6.3
1x833829 5.2 b-f 5.6 c-e 9.0 d-g 6.6
Southern Runner 4.5 ¢ f 4.5 de 11.9ae 6.9
14835829 9.0a¢ 7.8 a-e 6.0 g 1.6
1x835820 3.7 d-f 8.6 a-d 108 b-f 1.7
Tx833841 7.7 b-f 5.7 b-e 10.7 b-f 8.1
VPBI4N . 8.2 a-d 16.8 b-f 9.5
Florunner 8.1 a-f 10.1 a-¢ 14.0 a-c 10.7
Tx835841 12.2 ab 9.9 a¢ 13.1 a-d 11.7
Okrun 16.4 a-d 10.1 a-c 15.9 a 12.2
SPANISH
1x855138 1.3 f 35 e 7.7 e-g 4.2
Tamnut 74 3. 4d-v 9.9 a-c 8.4 d-g 1.2
Tx8%515% 7.4 a-f 9.3 a-c 15.1 ab 10.7
1x855143 8.8 a-e 11.6 a 15.7 a 12.0
1855106 110 ac 10.2 at 16.0 a 12.4
11855125 14.9 9.9 a-¢ 16.0 a 13.7
Average 7.08 8.18 11.6 A

‘-’Fnuy means within each column, and yearly averages within the last row
followed by the same letter are not different (P».05) according to Duncan's
Multiple Range fest.

(20, ranged from r=0.60 to 0.62 (P=.01). Among runner
entries, discase incidence in TxAG-3 was (-(msist(-nll\' low,
while Okrun was among the most susceptible. Breeding
lines such as TNS55228 and Tx83:3829 were not different
from TSAG-3 during anvof the three vears. The incidence of
discase in Tx835829 and Southern Runner was variable,
perhaps as aresult of chance, or from pathagen activation at
aparticularly sensitive plant growth stage. Fach of these two
entries were among the best in one or more vears, and the
poorest in other years. The low average discase incidenee in
Southern Runner, compared to ealtivars such as Florunner
ml(l()l\llllL is inagreement with the reports of Arnold etal.

. Bremmeman et all (7). and Jacobi and Backnian (12).
\ .m.m()ns in relative ¢ nll\ performance were also noted by
Branch and Csinos (6): henee, theirconcelusion th llmulupl('
vear evaluations were necessary for reliable genotypic
assessments in Georgria,

IFor spanish entnes, the range in discase incidenee was
compinable to that in mmer types. Disease incidence in
Tx855138 was consistently low. but was statistically better
(p=.05) than Tanmmut THonly in 1988, Other entries, such as
TxS55125 and 1x855106, had consistently high disease
incidence. Variation in relative vank of spanish entries was
not so apparent as in runner entries,

The lack of dizease on pods from the random samples
indicated that many ()I the discased pods were Tostat digging
due todiseased pegs (Table 2). Significantly less discase was
observed on the harvested pods in 1988 than i 1987 and
1989, Ratings suggested less discase than was indicated by
disease loci connts: however, when plot sainpes were dug,
some infected pods dropped from the vine, Comparativetly
high pod disease ratings were noted for ramer types such as
Okrun, Floramaer, Tx833829, Tx835520, and Tx835841.

As a group, discase incidence spanish types was
slightly more than in ranner. The average number of
disease loci per 6.7 m of row lor spanish was 10,1 compared
to 8.4 for runner (Table 1. Pod discase ratings for the four
Florunner/PL 363553 runner selechions averaged 1S
compared to L6 for the five P1365553/Tamnut 74 lines
(Table 2). The wide range in number o loci, in both runner
and spanish lines selected for Pythinm pod rot resistance,
concnurs with our carlier observation that resistance to S.
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Table 2. Pod disease retings for 17 peanut breeding lines and
cultivars at Yoakum, TX, 1987-1959,

Pod diseaseY

Market type

Entry 1987 1988 1989 Mean
RUNNER
TX AG-3 1.2 1.0 b-e 2.5a-c 1.6
Tx855228 2.0 bc 1.0 b-e 2.2 a-c 1.8
Tx833829 1.7 he 0.8 h-e 2.4 a-c 1.6
Southern Runner 1.8 c-f 0.5e 2.7 a-c 1.5
Tx835829 2.6 ab 1.4 a» 2.4 a-c 2.1
Tx835820 1.4 ¢ 1.5 ab 2.9 ab 1.9
T¢833841 1.7 bc 0.7 c-e 1.6 cd 1.3
VP8140 0.9 b-e 2.0 b-d 1.5
Florunner 3.2 a 2.9 b-e 2.6 ab 2.2
Tx835841 1.8 be ldac 2.3 a-c 1.9
Okrun 1.8 bc 1.8 a 3.2 a 2.3
SPANISH
Tx855138 1.2 ¢ 0.7 de 1.2 d 1.1
Tamnut 74 1.9 bc 1.1 b-e 2.5 a-c 1.8
TxB55155 1.6 be 1.0 b-e 2.2 a-c 1.6
Tx855143 2.0 be 1.3 a-d 2.1 b-d 1.2
Tx855106 1.8 bc 1.0 b-e 2.4 a-c 1.7
TxB855125 1.9 be 0.7 c-e 2.4 a-c 1.7
Average 1.9 A 1.1 8 2.3A

1’Rating index: 0=no disease, 10=completely diseased.

YFntry means within each column, and yearly averages
within the last row followed by the same letter are not
different (P=.05) according to Duncan’s Multiple Range
Test.

rolfsic: and P, myriotylum are not a result of the same
defevsive mechanisms (20). The coincidental resistance to
both pathogens by TXAG-3 adds attraction to its nse as a
parent.

Yields varied among vears with the highest average
oceurringin 1987 whe ndlisease wi wsthelightest. Coefficients
ol correlation for discase incidence (hits) and \‘l Ad were
negative bot not significant (P=.05) in all vears (Table 3).

The average vield of Tx$338-4 was higher than the othor
entries, and was the highest vielding entry cach vear of the
studv. The vields of this line were 10-95% better lh.ul()hun
Southern Runner, Florunner, and Tamnut 74 (Table 5)
Southern Ronnerand Floranner produee (l\ntn.tll\ l(lmmml
vields, but Southern Runner provided a 35% reduction in
discase severity as compared with Florunner. Southern
Runner generally matares later than Florenner and may
have vielded higher if digging had heen delaved. Among
spanish genotvpes, Tx855 138 was the highest vielding entry,
andwas statisticallv (p=.05) hetter than Tamnnt 7- Heachvear
of the test. The vields of TxS$53138 ranged from 32 16 253%.
of those of Tamnut 7. Averaged over vears, four out of six
of the spanish lines were supe rior in vield to Tawmnut 74,

Peanut grade was highest in 1987 when discase was less of

Table 3. Pod yields for 17 peanut breeding lines and cultivars at
Yoakum, TX, 1987-1989.

Pod Yield (kg/ha)
darket type

Entry 1987 1988 1909 Hean
RUNNER \
1X AG-3 2552 d-g*' 1647 i 1415 e-g 1871
1x855228 3750 ab 2698 b-e 2173 b-d 2805
1x833829 357¢ a-¢ 2165 e-i 1380 e-y, 2312
Southern Runner 2992 c-e 3104 ab 185¢ c-¢ 2651
TxB35829 2349 ey 2425 ¢ f 2301 a ¢ 2358
1x835820 3182 ab 2715 b-e 2173 b-a¢ 2890
1x8313841 3990 a 3409 o 2135 a 3378
V8140 2314 c-h 2324 a-c 2319
florunner 3574 a-c 2130 b-d 1713 de 2672
1x83584] 2056 be 2795 bhe 1736 de 2196
Carun 2113 fy 3000 ab 2151 b-d 2421
SPANISH
1x855138 3249 a-9 2360 ¢ -y 2511 ah 2702
Tarnut 74 2442 ey 1782 m 989 g 1738
12855155 2508 d g 1824 g 1172 i9 183%
(xB55143 2845 (- f 1949 1 1654 - f 2149
14855106 2062 gy 2097 {3 1433 vg 2064
1485%12% 3072 b-e 2203 d-h 1731 d» 733
Averaye 2695 A 2345 8 1752 €

1’[nlvy means within cack coluen, and yearly averages within the last row
followed by the same fetter are not ditterent (- 05) according to Duncan‘s
Maltiple Range Teot

Table A, Total sound mature kernels for 17 peanut breeding lines
and cultivars al Yoakum, TX, 1987-1989.

% 15HK
Market type
Entry 1987 1983 1989 Hean
RUNNER .
X AG-3 12.5 a-c¥ 61.5 ¢ 55.8 h 63.3
T¥855228 75.5 a 66.2 b-d 64.3 ¢-f 68.6
1x833829 69.3 b 56.2 56.8 gh 60.8
Southerr Runner 74.0 a 69.7 s-c 12.8 a 12.2
1x835829 62.3 d 63.7 de 56.3 gh 60.8
1x835420 74.8 a 69.0 a-c 61.5 ef 68.4
1¥A33311 12.5 a-c 70.5 ab 70.3 ab 7.1
vPB140 66.5 b-d 62.8 d-f 64.7
Florunner 73.5 ab 69.7 ac 69.0 a-c 10.7
1x835841 63.5 d €5.7 ce 62.8d-f 63.3
Okrun 74.3 a 70.5 ab 68.5 a-c n.l
SPANISH
1x855138 8.5 ¢ 63.2 de 65.0 c- 65.6
Tamnut 74 69.3 be 65.2 c-¢ §0.8 fg 65.1
12855185 75.5 a 69.0 a-c 66.5 b-e 70.3
1x855143 15.3 9 71.7 a 69.3 a-c 3
1x855106 74.5 a 70.5 ab 65.3 b-f 10.1
1x85512y 76.5 a 713.0 a 67.5 b-d 12.3
Avergae 71.9 A 67.18 64.2 C

!’[ntry means within edch column, and yearly averages within the last row
followed by the same letter are not different (P=.0S)} according to Duncan’s
Hultiple Range Test.

a problem (Table 4. Southern Runner, Okrun, Florunner,
and Tx833841 resulted in grades > 70% among rumner
entrieswhile Tx855155,Tx855 143, Tx855 106, and ‘1'x8551 25
were higheramong spamsh entries, when averaged over test
vears. The fourabove mentioned spanish entrie sprov ided to
6 to 7% increase in grade compared with Fammut 74,

TxAG-3 had significantly lower grades in two of three
vears. In previous work by Swith et al. 20, thev attributed
the low arade of TYAG-3 to premature 'ln\gnw and thick
shells. This line was one of the longest duration entriesin the
test and would have benefitted froma delay i digging,

These results indicate the potential of several breeding
lines for nse nnder heavy southern blight disease pressure,
Not only was the discase incidence less with several of the
genotypes but the yield potential was better than some of the
('()IIIIII()III}' used commercial varieties.

AC]\'I]()\V]C(]gI11(‘I]tS
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