Eftects of Tillage Systems on Southern Blight and Pod 5o

Yields of Five Rnnner Peanut Genotypes A
W, fumes Grichar® and Olin D, Swith! PR o

ABSTRACT
Four mmner-tyvpe peannt (Arachis hyposaca 100 caltivans,
moderatel resistant to Pythivmmyriotyha sodvotand orsouthern
blight (Selerotim rolfsind Flommner were compured under
full-tillage, minimum-tillge, and no tillay caltorad sestems fron
FOS5 ¢ T9ST. ceddand grade evidution were nade to
ascertain it the soilborne discase rosistance wonld be beneficial ta

Ihsease

pranat pooduction ander minimunme tillage sestems, Average d over
genotvpes, vield was 300 kediomore w th it than no-tillege. 1
one of threc veas Flornmmer viclded bess thoa the lighest vielding
cultivar, Neithen IN)(I rot nor southern l)lluh( WS o ||I\l:(ll’l!(‘((‘l'l'(‘lll
e mmunmnstillage production. Genotype ditferences in mmnher
ol sonthern blight infection sites over tillage sestenis, oceurred in
twovears but the relative disease incidence was inconsistent among
enftivars iverse s More pod discoloration ocenrred i Florunnes
than o all other enlticars i two of three sears Percent sonnd
atire hernels SN percentsound splitherels oSS nneraged
3.6 lesstor the no-tillage than tor the fall-tllave sestenmn and i all
vearsthe grade for Flormunerwiecas cond or hetter than lorallother
cultvars A siguificant genotype s tillage ssstem interaction was
apparent for SMK e SSUTNSES20 aned NSO drdes were
significanth lower with no-tilbise sostems while other cultivers
procuced no significian changes ingrade

Kev Wards: Cromedinnt, Sclerotiun ol i, southern hlight, no.

titkece, mininom-tillage

The use of minimum-tillage and no-tillage production
practices has rednced production costs in corn. grain sor-
ghun sovbemns and othercrops (1100131415, 16,18, 19,
21 However, limited research (2,3.40.5.6. 78,9, 1D has
been reported with the wse of no-tillage cultural practices in
peanuts. Mininnnn-tillage or no-tillage: production prae-
tices reduce soil erosion and water ol Unger nd co-
workers (191 noted that erop residue on the soil surtace
nearly eliminated erosion problems. Musick ef al. (14 re-
porte (l that o ]I(‘.l\\ mnlch after irrigate d wheat incereased
soil water storage Geminan T-month Edlow The extra soil
waterinercased subsee quent gramn sorghunm vield by 1120 kg/
ha.

Peanut pod vields with minimam-tillage and na-tillage
bave varied among locations. Wright and Porter 1220 stated
that no-tillage peanuts niatured Tater than conventionally
tilled peannts and produced lower podvicldsand grde than
peinuts l)m(lnu < withe fall-till: we., ( olvin and coworkers
4 stated that peannt vields were ln"lu o in several mini-
mmn-tillage svsteis with in-row snl)srnh o than those pro-
duced with full-ill; we methods, They found that peinnt
grade was not |nﬂ|n need by amininmn-tilage: svstem,

while THrtzogand Adunis (1 D fonnd that the climination of

deep titlage «lnd not adteet either vield or grade.
[ carhework by Boswelland Grichar (230, Flonmmer no-
titlage plots vielded 1000 10 1200 ky/ha less thian full-tillage,

‘I(n Seate l| Sientistand Professor. Tesis Agnenlturad Eaperiment Station,
Youhun TX 734995 and College Sttion, TX 775 13, respective v
YCorre s|nm(|un.( author.
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while the minimum-tillage plots were intermediate in vield.
They also reported southern hlight was a major problem in
the p|()ls with surface vesidue. A later study by Grichar wd
Boswell (11 re porte ] vie Jd rednctions of 60010 2100 ke/ha
withmo-tillage sestenaus compared with full-tillage. without
an inerease in southern blight development,

Varnell et al. 200 stated that no-til} pmmllh had reduced
pod vield and quality. In comparison with conventional
enltural practices. no-tillage reduced Coiage, podcand ker-
nelvields v 58,64, .m(lh.,p< recrt respedtively, Rajan et al
A7) conducted no- tillage reseorch o Tueho ond tond that
no-tillage "d ot re (luu pod vield< They fonnd that sandy
loam wll facilitated casv peg o Aration and vod deve lnp-
ment. and 'IIL]I( rsoil moisture retention in ro- ll”.l.L(‘ [)l()l.\
acconnted for no vie Ad reductions.

Surprisingly. in many cases, southern blicht has not be-
come asevere problemin the no-tillage svstem (60110 12)

Grichar and Boswell (11 found southern blizht was a dis-

[RH N l)l()])l( 1] l“ Ty - “” |”(' l)l()(\ ”l ()”]\ O (" '(”” \( drs,
Hartzog and Adams 0120 stated that elimination of” deep
pl()\\lll” didd not atfeet white mold hits. Colvin o al. (6)
reporied that Selerotinm rolfsii ocenrred more frequentlvin
full-tillage plots than in the stiip-tillage or no-tillage treat-
ments in 9S4 while in 1985 disease development was less
in no-tillage and full-tillage than strip-tillage plots.

Colvinand Breeke (7 fonnd that mininiam-tllage did not
affeet peamt vield, and the cultivars used did not dilfer in

response Sotill: wesvstem. T heveoncluded that there was no
innmediate nee (I for pranut ¢ altivar perlormance testing in
different tillage svstens,

The n|1|( ctive s ol this \tml\ were to evahiale pl it growth,
podvield, grade and disease response of Florunner and fonr
runner vpe peanut breeding lines, which have shown
woderate soilborne disease resistance, in fiekd sereening
tests nder full-tillage, minimnm-tillage, and no-tillage
pranut culture,

Materials and Methods

Floruner and tonr rouner tvpe breceding lines with Flormomer and Pl
365554 pareotage were evaluated ander thee tlluge ssstems, Fhe fonr
runier tvpe breeding lines were seleeted o the basis of pedormimes in
previons field tests with heasy disvase pressire

The svstems compared m this sty iiclded minimum- no-and fall-
tilluze i smalbplot tests Trom 1985 16 1987 o Experiment Station Land at
Yok Tevas Aol wewvass chasliun udtiflornn Lam.) was planted
i the fallaner grons o wformly durnmg the winter months in the test area.
Under full-tllnge. the cover crop was shiedded: soil was torned with a
moldhoard plow. disced bedded, and beds were leveled for planting,
Preplnt hevbicides were applicdind incorporatedand peanuts were then
plasted tminimmmetlage ali steps remamed the same asabove esee M
tor the omission ol the mnh”mn(l plone Teno tllage, the cover vrop was
shredded toa height of 2530 cra o behicade applied to kil all
vegetation, Peanuts were (|n splanted mtothe stnbble .nd precmergence
Berhicides applicd N row sabsoiling of minnmzme or no - tillage plots
was attempted. There was no caltivation inans of the tillage sostems, but
postemergence herhicides were applicd as necession to control weeds

Pavaquat (10 Vedimettnl 8 bipyridiinm iont at 0540 ke aida or
ghphosate [N iphosphonomethyBelseine | at 2.4 kg aicha in 187 1ha of
water was spraved broadeast over the no- il areas to Kill al existing
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‘Tuble 1. Yield of peanuts for five caltivars grown under three
llll.u'v systems (I‘H.) 19857).

Years .
Tillage Systems 1986 1987 Avg.
or Cultivars o e (kg h) e e

Lillage System

fu'l 2196 3430 2419 2682 2%
itinimum 1354 2685 1856 1965 b
Ho 1714 2859 1975 2183 b
Cultivars
tlorunner 1872 a 3357 a 2020 b 2416
1X835820 1563 b 2514 b 1517 b 1865
1x835E41 1804 a 3116 a 2303 ab 2408
7X833841 1676 ab 3017 4 2435 a 2376
TXB33843 1862 a 2952 ab S157 ab 2324

YMeans foir each parameter within a column tollowed by the same
Tetter are not significantly different at tha 5. level according to
Duncan’s Mult ple Range Test.

vegetation pros to platiog peasnts A tank ot tolardin 206 dietoo

NoN r]l;'m]»\i Fotrtlioronscthind Benzemmnne ] at 930 ke nrha 1“""

metolachdor oo chloro SN 2 ethnd 6 et dphendd N2 methow |

e thedettin b acctamde e ey b o e lm-l;hm incorporat-d T o

deepsatheapower oo the tall olee ad o tllage plots Dirthe

no tillaee plm\ the ol !xlm tetolachlor tank oy was .x|>|»|n-r‘
.

provogigence 2 [RETI} bl h|u|u|xl|rnn\\ Ditanon acd ! bentazon

S ettt b 2 b S heezothadizm S ane 22 diovade!

and ethosodie 2 b ethosvomo ban b 2 «t||\ll|nu|»‘nlx'»|' 3
tvelion 2ocvcloheses o wen .AP‘P!I'I' [m\h merZence nne to o
thnes dime e v seeon b contio] broadbear veeds velfow
intaedee Coypemecaonlentr o and Tosas pasonn - Ptz tevaniam
Bkl eonectineh

Tillage Greatmonts were areosecd mea vandonnzed solit !vlul (Hll'l)'l'll'
Black aesiem T row cwade vtk fons tephications Subiprots swere twaoowe
wide rovw wadthorr o e by to T e done The o I»](xl freatinents were
e sesten wnb ~\||ll]:|ul treatinents wene peantt cetetypes Senl e
was o Leenon doanne e sand s Chaey meeed thernae Aqoies Arene
Padenst i warh |!»|| ot T B ore e matter e cdon o 20w
plot svere planted tor el venotvpe on fuls 10 Jure 20 aid e 25 1m
1985 198O Ll T9s, respocting v Peaits e dher one Nonenibaer 22
when 130 s ald @ 19S5 Navesher FL chen 138 das old e 1956 anid
Novernber P9 oswhen 21T dave old i 19T Plot were enated wath
~|mnHm syt llmnu-ﬂmnl the ORI S ol s necded |.|-.||\|ml .nn!
psect contio! woe corste nt ot Eatenaon Servece recommendations

Ater dhecanr southoen hlu;ln e e Tocroa Jocus 5T cmoan less ol ros
whiel b b kelled Bethe <oathorn Bl fungns, Selerotine: o A
were tecorded  Sch ot s s salated i the aboraton o
tandombe selecad poda o esab b brhe presence of the pathe sens Biseased
trsstie frane pods s placed o petito desvtiose aear PDASConteinne 20
my ctreproneom alate Plates were phated gt 2600t Tl W
wolates swoere sabenltuced o PHY Pod n.un[)]n'\ approvieate 450
cranmsboddeease cvabatome e cndend fomdpicked atter disgmnge and

pror to b Vinal st were nsed todeternmne the arount of

sonthern bheht damaec 1o }N;(]\ A et sode of 100 o e

1 completeh dicased waonsed o determme seventy of southern bleht
on pod tesne e dareshner samples were doed to 129 mosture
'UH'I\,{H ) ,h~n.|| WS e mu\l'(l fromn Mllll"ll N |)n1' '.\:-1&,;:1(\ ll'l’lbl(ll'&l, .lIHl
percoentsoundnatnre evnels < percent conndsplits. SN SSdetermmed
foreach plot The dates cre abgected toanavss orcanoes and Samhieant

Allerence s were detcnmmed by Duncan s ndtple vange 1ot

Results and Discussion

Analvsis of data pooled over vears indicated that the vear

by cultivar interaction was signilicant for vield, SMKGSS,

infoction hits, and pod discase ralings; therelore, cach ver

is analvzed separately. The sear by tillage interaction was

significant only tor the pod discase vating, therefore, only
that data is .uml\/‘ d separatel . Becanse the eultivar h\
tillage interac tion tor SMK ¢SS was significant. these data
are presented for cachvcultivar, Novear by enltivar by tillage
interaction was observed,

The full-tillage plots produced asianineant vie Jdmerease
over the mininnm and no-tillage plots whenawveraged over
the five caltivars and three vears Clable T Ty carlier work
with Florunner, Grichar and Boswell U reported higher
vields in full-tillaee u)mp'm-(l with no-tillage. I-'Inrunm'r
])m(lu(ul anlh( anthv more [Peians than TXS35820 i
19S5 and 1956 L 1UST TNSS33941 pm(lu(ul more “h 1
Flomnner.

Noattenptwas imade to sehedule digging daies according,
to pod matwity ieones the tillage sy stemscall plots were dug
lllI(l])l( (ll"”lll"(Lll( N I(n the varions titls e
()])llllll.lll lll.mull\

simudtancousle, A
svstems or (hu'ml' cach treatment
would have provided a hetter comparison ol treatme nts.
This is especiallv trne sinee the hrecding lines tend to
mature slower than Flormmner. and most of these (llL{L{lll"\
vwere scheduled tor Florumner.

\\l”lll'lt ant enltivar h\ till: woesvstem interactionoceurre nl
for percent SATR 0SS0 TNSED S20 and PNSEIS L arades
were sivnificanth reduced by the ne-tillage system ('Table

The lower arades conld he lln result of genotypic
(hlh dencesoralachof peanutn ltnnt_\ CSimilarobservations
were made by Wrichtand Porter 1221, Colvin and Brecke

T however e l)(nl« dnodiflerencesin t|u.|l|!\ astncastred
~ Florumner was the only

l)\ t'!.ul(' due 1o l||]|t'< sustes
CONNON CUVAT N ONE eperinee nt and those of Colvin and
Breche, TNS33S43 wias consistent in ])m(lm ing a lower
arade over the 3avear period regardless ol tillage svstem,
while Flornmmer and TNS335 1 were not afleete o v tillage
svstemn,

The mean nmber ofintection sites cansed by Selevotium
rolfsii across vears did not ditfer significantls mnong tilage
astems (Table 30 19S5, more l|1 e twiee the number ()I‘
infection sites ocenrred in il -tillage thancinmo-titlage plots,
Several other rescarchers (6, 11 T2 have adso tonnd that
noninnnn-tillage compared to full-tillage did notinercase S.
rolfsii. Colvin and co-workers (60 postulated that leachates
Pronnwheat straw might Tove asicniflicint negative effect on

Tahle 2. Pereent sound mature hernels plus sound split hernels of
ullln.ln as influenced by hll.n;,( svstem (1983-1987),

TILLAGE STSTIM

full Minimum Ho Mean
Cultivar e (SMK 4SS )"
Florunner 71.8 ab™ 69.1 ab 70.0 ab  70.3
1X835420 67.4 ab 67.4 ab 62.9 ¢d 65.9
Tx835841 67.8 ab 66.9 he 61.9 d 65.5
1X833841 72.6 a 70.9 ab 69.3 ab  70.9
1X833843 61.9 d 60.9 d 59.6 d 60.8
Mean 08.3 67.0 6.7

1 N
Ypercent sound mature kernels plus percent sound splits.

Means within tillage systems followed by the same letter are not

significant’y different at the 5% level according to Durcan’s
Multiple Range Test.

LS
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Table 3. Effect of tillage systems and cultivars on southern blight
incidence.

Tuble 4. Effect of tillage svstems and cultivars on peanut pod
disease caused by S, rolfsii.

_Years

Tillage Systems 1985 1986 97 wy.
or Cultivars -—— (disease ‘.oci/plul )y m-

Tillage System

Tyl 6.0 11.2 5.5 7.6 at’
Hinimum 4.1 10.4 4.3 6.3 a
Ho 2.6 9.3 5.6 5.8 a
Caltivars

Fi. runner 4.8 a 8.0 bc 9.3 a 7.6
1X835820 4.2 a 15.7 a 2.8 ¢ 7.3
TX835841 3.1 a 9.2 b 6.9 t 6.4
1x833841 5.8 a 13.0 ab 2.3 ¢ 1.0
1833843 3.1l a 4.7 ¢ 4.3 ¢ 4.0

Yh disease locus consists of 31 ¢m or less of row which has been
killed by S volfyii. Plots consisted of 21,4 mof 11 car row.

“Hoan . for vach parameter within a colusn totlowed by the sare
Tetter are not swgnificantly different 4t the 50 Tevel sconrding
to Duncan’ . Maltiple Range Teot

the cermination ot seler o thereby reducine the incidence
ob S rolfsii in minitomm or 1o il peannts,

The nnnber of intection sttes in EXSS3S By i each of thee
Hirce test vears was cenerallv Towe bt ditlernnees wes
stenificant in only TOSG and TOST The nimber of mfection
sites Tor IXSSEIS20 0nd TINSS3SH was ceacradh higli in
19560

Sclevotinmrolfsinw s commonhy solted fromsy mptonatic
pods. Bhizoctonia solani Kalicalso was e alated from samne
o the pod tissue, bt wae ot considered serions enongli to
swasrant evahuation,

Phe amonnt ol !n»d s ¢ ansed B SOrollsin was nol
sicntficantls ditferent amono tilage sesternns Fable 4 Thin,
differences in the oreaeanatter present m the minnnn -
(n'n(blﬂlau<~p]ul\(h4|n«ﬂ resultim e n-a\vii|p|u|thsnnru-
Florunne:s hud sienibeanthy wiare pod disease than the ather
entries o ol the theee testvears The discase severits fon
TNSS55200was sienificanth less than Floraomer ior alby cars

Yicld of hrcedme ines were veneraly Jower than that of
ilorunner ¢ven ”Ilill‘,lll dicease llI('lll!'IvIl‘(‘\ AL 1{('!1('!‘;1”}
fower in the hreeding bines. This wanhe due to the delay ca
matunity of the hreeding dines, Also viclds aeross all endtivar,
were generadl lowerinmimimune and no-tillage plots than
i fallbllage Dicease did not appear o e amajor
constrarnt an these testss Grichar and
attribited rednecd vields for the no-tillaoe soste 1 to poor

Joswedll T

weedeontrol especrady anmnad v e llul]>|nﬁ dems with
dizaime due to soil compaction I'ln\t\(l with the clear

ance ol \4!|n)\\(hln.ln(|f(ln>\1|n<q;| i bGechlore- 2
benzosazolh Dosy fphienos propanoic .“nll for uwe on
pesats, control of annual vrasses is Tess of o I)I(J)h m
Facters which have not been addeessed ninst Pl
important part i cednced perfornanee of the minimnimn-

“]ng('\}\l(l“\‘
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_________ o Years

1985 1986 1987 Avg.

Tillage Systems .
—— Discase Rating! —-—

or Cultivars

Tillage System

Full 0.6 a/ 0.8 a 1.2 b 0.8
Minimum 0.8 a 0.9 a 1.8 a 1.2
No 0.6 a 1.2 a 1.6 ab 1.1

Cultivars

Florunner 0.9 13 1.7 a 2.0 a 1.5
1X835820 0.4 b 0.7 be l.4 b 0.8
TX835841 0.7 ab 0.9b 1.4 b 1.0
1X833841 0.6 ab 0.6 ¢ 1.3 b 0.8
1X333843 0.7 ab 0.7 be 1.5 b 1.0
Ypod disease index:  0=no disease; 10:completeiy diseased.

YMeans for each parameter within a column followed by the
same letter are not significantly different at the 5% level
according to Duncan’s Multiple Range Test.

EYRITTY this i upt. N L Loodd Brasas o datcanadvears My Raney
bissetland My Kevin Brewer torplot mantenane eae greatly appiecnted
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