SARE Project E94—5%

1594 -5%

S441
58557

-peap sjueld = p ‘oseIsSTp OU=()

[OIUOS POETNOOUTUOT | | UONEIOI = Z $[OIUOD POEMOUTUOU § UOHEIOY = | « "sue0qA08 Jo ooeld w parueid uoym [[e-oxe: 2onpal Ued 91w [Fead J1 SUIILISISP O} PIPOSU oI8 BIEP
“(§0°0 = g) 189, 93uey 1A MON 8,Eoun] 930y *doxs 2405 941 10 S0 wery doso Ioyum oqenjoid alow e oq 03 Tenusiod oy sey ejour)
0} SmIpI0958 JBRPIP A[JTesyTuBIs 10U e 30101 JuTes 9T AQ PAMO[[0j STIMM[Od UT STESH , *[9A%] W] & 0} a3eurep [[e-03e} 2onPal 0 JUSIOYJUS oq ABUI BJOUED LM UOREIOI J6OK 9U0 Y
+sdoo Joumms are weaqAos pue o[ 1read ‘sdo poymerd BuBemoou a1e BOWES YAM UOTRIOT 10] HIMSAI O} ‘IPASMOF] "SUOISTIIUOCO UL MEIP O} Popeou
-TeJ SIe JEoUM PR BJOUR) ‘JEIUM = A\ PUE ‘TB9GA0S = § ‘[T [1ead = A ‘Ejomed =D 9q [ SUOSESS OM 18I ST O Jefruns syMsey Teak prry) it BurnurBaq mou st Aprus oy,
(1 9198L) 197w
P10 26 Ly B6'LT ®9'6S X 44 . clonuop Bumorioj JoyBry azom Y@M [WLN 000° | PUe 1Y31om 1893 Inq Kpueoyrus IO jou pIp potA
ure13 uosess puoces o | "Ieak 81J oY) HUaBodwOod P9I 189YM UT S0UISPIP AUB MOYS 10U PIp
P10 o€l qe 0§ e 1ot e T9¢ T6LY . 1100u0) do1o wums o1 s 19T [Tead 10 FULIGAOS YIM 18IGM SNOTUIUOD Jo Bostreduy) (1 oqeL)
3ewep [[8-o3ew Jo q 189gm muoo ur paonpas Apeasd sm symuodwon piatk TV
2Tt avs evs BT6C €09 €81y MWD 8 “POIM0 [[e-03e} 0u 19YMm 010{d [ONUOS WO SP[SIA S8 SWes oY) UM BJOUEd LM SUOYROI W
~3wom oWy 0001 oM 199] ‘Po1A wreid 1eo “Teqruns sem s10[d pyoty sy wo. 99100
2q¢'1 qQezL €19 ®9°LT L2 49 e g9y MSD ¢ 1o iﬂ;ﬁm MﬂuﬁH Jeoqm wo a3emep =c.u3u_£‘«o uﬁu woy syreay .ﬂogwsﬂnﬂoo
. p qm poredwod 93008 AJLIaA9S SSEISIP 1001 T UOTITPRI %0 © NOGE T PN BOURD YIM
260 q9¢ - - - - ANA T
UOIIBI01 JBIA-0UO € ISASMOE] ‘1BOUM SNOTUPUOD 1M SUOREOI W P9I W UOTjonpal pue oFeump
290 qa6s . N - - EAM 01 919498 POSTIES [[B-O)8], SISY POZUBWIUMS 3T8 Aprys o JO 120 Puooes o) WOX SYNssy
UOISSNISK] PUE SINSRY
qe 9T ® 66 287 qe6l aT'Ly q0'8 MM 6
e9'¢ ® 001 d¢T CREY LR 444 La96°¢ ST 101d youoe jo eare y bs 0po( ®©
WOIJ POISIATEY UTEIS UIOl) POWTULINISP 219m KUsUodwos Pk UTeI) “BOATEY 2I10Joq SYOM OM]
(0) MOQE POJUNOD SBM MOI JO oW 1d ST JO PQUINT O], ‘39498 HOW o10M swopduAs uoym
Aoaos syuerd w sod (3) wBom nq/q] v/mq uoneIoy

(KB Ajre9) a3w1s y3nop ATes oy JTw 21g] je 101 J001 J0j pajel pue s30]d W SUCHBI0] WOPUES

oSl PORAIUIc,  SBIMON  JOWBY 000 IyBiom 1saL PRIA WOl PIAOURI 319Mm So[dWes j8oYA\ “AB\| 978] W POSIAIEY PUB IIqUISAON A[Tes ur pojueld sem

5 d
T R Ty T 1eoqp g bs 00Z1 230m MMH T[e-o3w 210498 Jo dnp[mq ® W poymsal 38T Uotompold jBSTM
01 25u0dso1 UT 1BoM eUURARS 10] AJLIOASS PUE 95USPIOUT SEISTP pue sjusuodmod piaix ‘| 1qeL SNONURUOD SyE[nus 0} 03{oid o Jo 11838 oY) je SnBuny [e-9xe) O YHM PoISIJUI SeMm [105
SPOYRIN

“Ire-oxrn Aqpouunp eare ur Sut
~MOIB aTe SPoo ‘51001 POTIO1 WiaTy Premdn 94 AL JOULED ISTEM SETEOIG PIIP
ARy Aumut pUE POOTRAI st WI[[Y JO JSGUMU ST YO[ UO [[6-0E) NI TEUM

"QPD [I*-2(m Joosmsooq pan|m ARood pus paums oy WBH 1 waym
“SproY JO 1URdORASp [MLLIOU PUE PURS S8USP LM 1YBU UO TeoyM ALD[eST]

Apmof “Qawo Yo)) 941 puE EloUED WOYM I SUOTEI01 BULMOYS :I0L]

*$IB9qA08 0} JAIJBLLISNE Ue S8 SUOTRIO0I SUI0S UT UMOI3 sem Utesd 10 Jo[Tus [Jead

‘TEIYM O} SOAITEUL]® SI9M BJOUR) 3O YOIEN A[Jes Wl po[D] do1o 19400 9A1 I0JHIM V  ‘SUTE]J 18 UOLR)S Youslg 1somyimog oY 18 sjoid pareordol ut poygstjqessa siom bos uoteior wioy-3uo] dAOMI

‘goeaidde Areurgdiostpom ue jo 1red sy wasAs Suruirej sjqeuress pue sjqenyosd e apraoid pue [Te-cofe; JO [OIEOS O} ATALIUOD PIOM 1T woEAs ueaqAosaeoym o) ur sdoxo [euOnIEOT SAFUIOY @

. 91EB180AIT 01 p66T UT Porrels sem 190f0ad v *dod 1esym SUIMOTI0j o T [Te-aofe; poonpes dald Jowmms  se WwyBlog “os[e [949] Y31y € e snduny oG UTEUTEW SUBOQAOS "UOSEOS 1X0U o poyuerd st
189GM UOYM 238D [[8-03® SNOLIS UT YNSSI J8y) [9A] ® it snduny oY) Weputews Aoy nq 9seIstp 9 Aq perooge Apiru ATuo oxe ak1 pue Aopreg ‘1BoyMm 0} SaATEUISNE A[UO 3} AIam 18oYM Jo ooe[d w
180 3O MO[[E] 18Y} POMOYS YoTessdy Te-o3e) aeust o) poyIow Wew o ST Uoleol dox) 'SIEdA SAUNOSSUOd SIOW 10 991G} J0§ UMOIE SEM 189YM 215YM Wo[qod SNOLIGE B OUIRDSq TOULY TeA SuDLS
sao wounpumans) Kq pssned 101 1001 [[8-33e) ‘poseasut uoionpold woym sy ‘Iesyinog o) W wosAs Juruirej doo mol pasoasy v suressq 3mddo sjqnop ueaqAosesym s0L61 1 W SurumBagg

‘werdold FOV/TAVS VAS)) U0139Yy wIayinog 9yl Aq papuny sem [oIeasal sIyJ, S8&.L1
uigun) ‘e131000 jo Aysisarun) ‘A3oroped iueld Jo yusumreda(q ‘19jun) ‘| Aureq

1B A\ JO 10y 3007 [[e-a3e], uo uoneloy doi) Jo 10og

(L66T 8C uer) vo ‘uodep ‘odxy
ueaqfog-1eayM eIB109H B po3uU’IS’I]



Disease Management for Wheat-Soybean Doublecropping Systems in the Southeast

Barry M. Cunfer

Department of Plant Pathology, Georgia Station, University of Georgia, Griffin, GA 30223
Wheat-Soybean Expo, Macon, GA. January 28, 1997

Wheat-soybean doublecropping became a major component of conservation tillage systems
in the Southeast in the 1970s. Wheat is fall-planted after deep tillage followed by no-till planted
soybeans as the summer crop. Reduced tillage retains wheat stubble on the soil surface, whereas
incorporation of stubble into soil promotes breakdown of organic matter. Many pathogens survive
in straw and root debris from the previous crop as long as the debris remains intact. A major concern
was that leaving stubble on the surface maintained high populations of pathogens and concentrated
them where the plants of the next crop emerged. Our conclusions about the effects of
doublecropping and conservation tillage on wheat production in the Southeast are that reduced tillage
has not caused a significant increase in diseases, but the lack of crop rotation as a result of continuous
doublecropping has contributed significantly to disease problems.

The most important disease that developed from continuous doublecropping of wheat was
take-all root rot. The causal fungus invades roots and crowns and eventually rots the base of the
stem. As a result, infected plants wilt and die suddenly after flowering. Therefore, yield loss in
affected areas is 100%. The fungus spreads only through movement of infested debris in soil.
Therefore, the disease usually occurs in patches in the field. Conservation tillage did not result in a
buildup of crop debris in the soil compared with conventional tillage. Because conventional tillage
moved infested debris more, take-all was worse in conventionally tilled fields. Where wheat is grown
as the only crop each year, such as in the western U.S. and Europe, take-all reaches a peak after
several years then declines due to antagonistic microorganisms. In doublecropping systems with
soybeans, this decline does not occur. Sorghum as the summer crop reduced take-all in a subsequent
wheat crop compared with soybean as the summer crop. The difference is probably due to changes
in soil populations of fungi and bacteria antagonistic to the take-all fungus. Barley and rye roots
become infected with take-all, but the damage is much less than on wheat. The disease may not be
noticeable on these crops. Our research has shown that if a field with take-all is planted to barley or
rye, then planted again to wheat the next year, take-all is just as severe as when wheat is planted
continuously. Although barley and rye are not damaged much, the fungus is able to maintain itself
at a high enough level to severely damage wheat the next season. Oats is not infected by the strain
of the fungus that infects other small grains. Therefore, it is the only small grain that can be planted
between wheat crops to reduce take-all. We are investigating other rotations which include canola
and grain pearl millet in place of wheat and soybeans for management of disease and insects of all the
crops.

Wheat spindle steak mosaic virus was found for the first time in the southern U.S. as a result
of continuous doublecropping of highly susceptible cultivars for three or more years. In replicated
tests yield was reduced as much as 64% and test weight was below commercially acceptable levels.
The disease is transmitted to roots by a soilborne fungus. The spread of the disease is similar to take-
all. Crop rotation and planting resistant cultivars effectively control the disease.



Studies were conducted over three years to determine if increased populations of volunteer
wheat in no-till planted soybeans affected severity of leaf and glume blotch and take-all in the next
wheat crop. The fungi that cause both diseases survive on volunteers during the summer, but this did
not result in greater disease or yield loss in a following wheat crop. Therefore, wheat volunteers at
populations which do not compete with soybeans do not have to be eliminated.

Leaf rust and powdery mildew have not been affected by conservation tillage because they
are not as dependent on crop debris for survival as other pathogens. Fusarium scab and Rhizoctonia
bare patch diseases have increased in importance in other parts of the U.S. when conservation tillage
was introduced for wheat production, but they have not increased in the Southeast.

In contrast to the situation with wheat diseases in conservation tillage systems, southern stem
canker of soybean became more severe in no tillage than in conventional tillage. Disease severity was
higher in a wheat-soybean doublecropping system than in a soybean-fallow system, but yield was not
affected by cropping system. The disease can increase from a very low level to epidemic level in one
year. Yield loss for susceptible cultivars is much greater under no tillage than for resistant cultivars.
Therefore, crop rotation and resistant cultivars are important management strategies for control of
stem canker.
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