THE EFFECTIVENESS OF FUNGICIDE

COMBINATIONS FOR CONTROLLING

DAMPING-OFF AND SEID DECAY IN
PEAS ARD BEAKS

Thaesis for the Degres of M. &
MICHIGAN STATE COLLEGE
Alberte Sanchez
1954



0169

This is to certify that the

thesis entitled

The Effectiveness of Fenticide Combinations for, =
Controlling Damping-Cff and Seed Decay in Feas B

P4

end Beans

presented by

Alberto Sanchez

has been accepted towards fulfillment

of the requirements for

S

degree in_Botany & Plant Pathology

(b7 Ereelbirm.

4 Major professor

Date__2y 21, 195



THE EFFZCTIVENESS CF FPUMSICIZE COAMTIMATICKS “OR CONTRCLLING

DAVF ING=07F /M2 SZED DECAY IN PEAS AMD EECANS

BY

ALTZRTO SANCHEZ

A THESIS

SUSMITTED Te® TVYE SCHOGCL €F CRACUATE STUDIES OF MICHIGAN
STATE COLLEGE ©F AGRICULTURE AND APPLIED SCIENCE
IN PARTIAL FULFILLMENT OF THE REQUIREMENTS

T9F THE DEGREE OF

MAsTE2 oF CCIENCE

DEPARTMENT ©F COTAMY AND PLANT [ATHCLOGY

1954



AHESIS




NL e

ACKNOVLED LVENTS

THE WRITEP 1SHES TO EXPRESS3 HIS APFRECIATION TO DR,

AXEL L. ANDERSEM FOR SUGGESTING THE PRCEBLEM ANC FOR HIS

GLIDANCE AND HELPFUL CRITICISINS GIVEN THRIUGHOUT THE

INVESTIGATIONS AND IN THE PREPAPATICN CF THE MANIUSCRIPT,

THE WRITER ALSC WISHES Te THANK DRe WILLIAN .

HI8 FA2 ! THFUL ADVYICE DURING THE COURSE OF THESE

CREW FOR

INVESTIGATIEN

AN? T0 Dne Ce Jo CCZ2EEUN AND DRe Eo Le KiZSLING FER

REVIEWING THE MANUSCPRIPT,.

‘1")
(DA )
) ke g

g,



TAELE €T ZONTINTS

INTRODUCTION  ssveceoocscosccosescocaccosssncrsssons
OBJECTIVZS esseresssescscssesstssrcessscscsnsane
FEVIEW CF LITERATURE B T
VETIRIALS AND METHCDS serssceessiserssescncsrsres
EXPIRIMINTAL RESULTS D R I I I S S S,
PRELIVINARY INVESTISATICNS esscescccrssscanse
PCA EXPERIMENTS esssecescceccscsscssccsene
BEAN EXPERIIINTS R I R P S
DISCLESICN ANS ZCMCLUSICNS ececrccccccsesrescsesnse

SIJ\T/’A':'V 0000000000000 0 0000000000000 0°000000000000

LIT:—_-:‘AT:.;Y. ClTED @0 00 00 000200000 o0 s 00000

a0

-

41
43



PLATE

PLATE

FLATE

PLATE

PLATE

BN

TATLE O FPLATEZS

CCcrPARISAN BETWEZN THE NEN-TREATED CONTROL AMD SEME €F THE
MOST EFFECTIVE FJNGICIDES USED ALONE ANMT IN COMEBINATION,
SEEDLING EMERGENCE AFTER SEED TREATMENT W|TH S€WE OF THE
MIST EFFECTIVE CHEMICALS APPLIED ALONE AND IN COMBINATIGN
FLFFECTIVENESS OF SPERGON AND SCAE OF ITS COMBINATIONS AS
COMPARED WI1TH THE NON=TREATED CONTROL.

EFFECTIVENESS 9F QORTHOCIDE 75 AS COMPARED WITH THE NON=-
T®EATED CONTROL AND SOME OTHER TREATMENTS,

COMPARISON SCTKEEN SPERGON WHEN USESD ALENE AND IN COMB[N=

ATION WITH AGRSX AT TWO DIFFERENT APPLICATION RATEE,



INTRODUCT I ON .

SEVERAL FACTORS MAY BE RESPENSIBLE FOR THE FAILURE OF SEEDS T6
GERMINATE €3 THE SEEDLINGS TO® EMERGE FRXOM THE S€lLe SEME €F THE MeST
COMMEN CAUSES OF RECUCTION [N STANDS CAN GENERALLY BE ATTRIBUTED TO
SEED DECAY, SEEDLING ROT, AND T@8T ®@T CAUSED BY SOIL INHABITING
ORGAN|SMS, INCLUDING BOTH BACTERIA AND FUNGI, AS WELL AS Te THE
INVASI &N OF THE GERMINATING SEEDS BY INSECTS (3, V4, 29).

SPECIES OF PYTHIUM, RHIZOCTONIA, FUSARIUM, PHMYTOPHTHORA, APHANO~

MYCES, ANC BoTryTis (7, 8, 2|, 22) A=E AMONG THE MOST COMMON FUNGI
—_— -_— \
CAPABLE OF CAUSING SEED DECAY AND JAMPING=OFF. GENERALLY, THESE
ORGAN|SMS LIVE AS SAPROPHYTES ON THE DECAYING ORGANIC MATTER [N THE
SOIL AND PSCOME PAPASITIC BY ATTACKING THE SEED ®R THE SEECLING AS
800N AS 1T STARTE Te GERMINATE (15)s THESE FUNGI BIFFER IN THELR PATHOGENECIT#,
DISTRIBUTION AND CENCENTRATION IN THE Se1L, AND IN THEIR GROWTH RE=
QUIREMENTS. SOME S©ECIES ARE MORE ©ATHOGENIC THAN OTHERS AND SOME
CROPS ARE MORE SUSCEPTIBLE THAN @THERS,

THE S01L ENVIRONMENT IN WHICH THE SEED 18 PLANTED |INFLUENCES THE
TYPE AND POPULATION 8F THE SOJL ORGANISMS CAPABLE OF CAUSING SEED
DECAY AND SEEDLING ROTe ANONGC THE MOST IMPORTANT ENVIRONMENTAL FACTORS

APE SOIL TEMPERATURE AND 80IL MOISTURE (I15)s I1TH OTHER FACTeRS BEING

CONETANT , THE SEVERITY OF THE INFECTION AT DIFFERENT TEMPERATIRES 8§

DETERMINED, TO A CONSIDERAELE DEGREE, BY THE RELATIVE GROWTH RATES 9F

THE H28T AND THE PATHOGEN (22)e AS A CONSEQUENCE, WHEN EEECS OF A MIGH-



TEMPERATURE CROP, SUCH A5 BEANS, ARE PLANTED UNDE® LOW S@IL TEMPER-
ATURE CCNDITICNS, ANY DELAY IN GERMINATICN USUALLY RESULTS IN IN-
CREASED SEEDC DECAY BECAUSS THE SEED-DECAYIN3 ORGANISMS DEVELSP
FASTER THAN THE GERMINATION SEEDe U ITH THE SAME PATHAGEN A LoOV
TEMPERATURE CF3P, SUCH AS PEAS, WILL HAVE LESS INFECTION AT LOW
THAN AT MODEPATE OR HIGH SOIL TEMPERATURES (3, 15, 22).

AN EXCESS OF SCIL MOISTURE IS ALS® AN IMPCRTANT FACTOR BECAUSE
I'T FAVORS THE DEVELOPMENT ©OF MANY PATHOGENIC ORGANISMS, PARTICULARLY

PYTHIUM SPP,, WHICH ARE AQUATIC IN HMABIT (3, 14).

TWe TVYPES OF DAMPIN3=OFF OCCUR WHICH CAMN BE DIFFERENTIATED AN THE
PASIS OF THE SYMPTOKMS EXHIBRITED EY THE HOST AND THE TIME €F ATTACK
BY THE PATHCGENs |N THE PREEMERGENCE TYPE OF DAMPING=OFF, THE
SERMINATING SEED OR SEENLING MAY BE COMPLZTELY DESTROVED, OR ONLY
A PORT|ON OF THE SEED MAY BE INVADED AND THE SEEDLING EMERGES GEN-
ERALLY IN A WEAKENED CONDITION, |N POSTEMERGENCE DAMPING=OFF A
SIMILAR ATTACK OCCUF3 AT 0% BELOW THE GROUND LEVEL AFTER THE SEED-
LING HAs Emerced (15, 22).

SEED DECAY AND THE PRFENERGENCE TYPE OF DAMPING=CFF CAN PE
CONTROLLED SUCESEFULLY BY COATING THE SEED WITH FUNDICIDAL CHEVICALS.
THE VALUE OF SUCH TREATMEANTS HAS BEEN DEMCNSTRATED BY SEVERAL | N=
vesTiaatess (1, 8, 11, 16, 19, 21), WHO HAVE SHOWN THAT SEED TREAT-
MENT WILL RESULT IN THE PRCDUGCTION CF MORE VIGGROUS PLANTS, |N=-

CREASED ETANDS, AND GENERALLY A SUBSTANTIAL INCREASE N YIELD.

TODAY SEEC TREATMENT HAS EECOME A STANDARD PRACTICE IN AGRICULTURE

AND SINCE NEW CHEMICAL CCMPOINDSE ARE DEVELOPED EVERY YEANR, STUDIES

.

CN THEI®™ EFFECTIVENESS ARE NECESSARY (2).



OcJECTIVES

THE PRESENT INVESTIGATIONS WERE CONDUCTEDG:
le TOo DETERMINE WAHETHEX THE USE 6F CHEZLICAL FUNGICILES [N

COMBINATICN W2ULD [INCREASE THEIR FFFECTIVENTSS 2vERr THE USF OF EI THER

CHE™ICAL ALCNE FOR CENTROLLING DAMP)ING=0FF |IN PEAS AND PBREANS, SPECIFIC

ATTENTICN WAS GIVEN TC THE CONM3INATION OF A MERCURIC WITH A NON=-
MERCURIC TYPE OF FUM3ICIDE.

2. TO ASCERTAIN ¥YHETWER THESE CHEVICALS WERE MOFE SUI TABLE
AG? INST FRGAN|SMS IPERATING AT LOW THAMN AT HIGH SOIL TEMPERATURES
AND VICE VERSA,

3¢ T PETERMINE THE VARIOUS TYPES 6F S2IL INHIBITING PATHOGEN|C
OFGANISEMS ACTIVE UNDER LOW AND HIGH SOIL TEMPERATURE CENDITIOMNS,

lie TO STUDY THL 7, TEATIVENESS (F THE VARIGUS CHEMICALS USED

ALONE FOR CANTRILLING SEED DEZTAY AND DPAUPING=O0FF,

5. To NOTE THE ®ELATIVE TAY[C)TY, IF AMV, & FUNCICIOES U

(]
n
o

ALONE AND [N "~~~ ta~pany,
THE INVESTIGATICNS INGCLINT ~TveEnpl SEED TREATMENT FXPERIMENTS

ON ALDERVAN PEAS AND R0UNT oD KICNEY WAX BEANS CARPIED €UT UNDER

GeCFMHOUSE CANDITIONS AT NMICHIGAN STATE COLLFIE DURING THE FALL OF

1953 AND WINTER 8F |08/,



REVIEY OF LITERATURE

THE TREATMENT 3F SEZD WITH CHEMICAL COWPOUNTS T@ PREVENT DAMPING=
OFF BECAN AS EARLY AS THE SEVENTEENTH CENTURY (38)s [T was NoT unTIL
THE DEVEL@PMENT €F THE ORGANIC MERCURY COMPOUNDS, IN 3|2, THAT THE
MODERN USE @F CHEMICAL PROTECTANTS STARTED. ALTHEUGH THE CHEMICALS
WERE USED PRIMARLY F@R PREVENTING SEED INFECTION, SETTER STANDS
TAGETHER WITH MORE VIGOROUS 2LANTS WERIE ALSE OBTAINED. THESE FIND=
INGS F$RMED THE BASIS FGR STUDY OF THREE IJEJECTIVES &F FUNGICIDAL
seep TREATMENT; (|) SEEC DISINFESTATION 9% DESTRUCTION OF CONTAM=
INANT SPORES 6% OTHER FORME OF PATHEOGENIC ORGANISMS PRESENT ON THE
SEED SULRFACE: (2) 3EED DISINFECTION @R RIDDING THE SEFD OF A PATH=
CGEN WHICH HAD CECOME ESTAELISHED WITHIN THE SE7D COAT OR IN DEEPER=
SEATED TIS3UES; (3) SEEL PROTECTICN OR PRCTECTING THE SEED AND THE
YOUNG SEEDLINGS FROM S8IL INHABITING PATHOGENIC ORGANISMS WHICH
MIGHT OTHERWISE S/ USE SEED DECAY BEFORE GERUINATIEN OR DAMPING=OFF
EY PARASITING THE SEECLING AT OR IMMEDIATELY FOLLOWING GERMINATI ON
(3, 20, 33).

IN THE CASE OF SZED DISINFESTATION AND SEED DISINFECTION, THE
ENVI2ENMENT AT THE TIME OF THE TREZATMENT CAN EZ CENTROLLED, EBUT IN

EEED PREeTECTION, SUCH S8tL FACTORE, AS TYPE, REACTIIN, VMIISTURE,

TEMPERATURE, AND FLOPA, ARE BEYONC CONTROLes FESCAUSE OF THIS, SEED
TREATMENT W1 TH PROTECTANTS WMAY BE HIGHLY SUCCEZS37LL IN 3ME INSTANCE
AND MUCH LESS EFFECTIVE IN ANOTHER (38).

THE CHEMICALS USED TODAY FER SEED TREATMENTS MAY BE GAOUPED ASg

(1) 1nemrgaNtC MERCUFIALS (MERCURIC CHLCRIDE), AND ORGANIC MERC!URIALS
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CEPEEAN, SENMESAN, ETC.); (2) COPPER AND ZINC INORGANIC COMPOUNDS,
SUCH AS CuPReCIDE, ZINC OXIDE, ETCe; AND (3) NON=NERCURIAL @RGANIC
COMPOUNDS WHICH CAN BE "METALLIC OR NAN=META_LIC, FOR EXAMPLE
THE ERGANIC SULFURS AND QUININES (25).

Levker (25), IN HIS REVIEW OF THE LITERATURE ON THE RECENT
DEVELOPMENTS |M SEED TREATMENT, GAVE A DETAILED REPERT 6N STUDIES
OF SYNERGISM AND ANTAGONISW PETWEEN MIXTURES @F FUNGICIDES AND
HORMONES, INEECTICIDES, DILUENTS, AND OTHER FUNGICIDES,

THE ADVISABILITY €F ADZING GRCHATH-FROMOTING SUESTANZES T2
CHEMICALS USED FOR SEED TPEATMENT WAS STUDIED BY Baviie (6) wHe Founp
THAT THE PRESENCE OF A 3POVTH=PFOMOTING SUBSTANCE IN A MERCURJAL
PREPARATION GAVE NO ADDITIONAL BENEF| TS EITHLR IN EMERGENCE, VIGOR OF
GRO¥TH, OR PEDUCED LIABILITY Te PHYTOCIDAL DAMAE,

IN THE FIELD OF SEED TREATMENT THE SU3JECT OF SEYNERGISM AND
ANTAGONISM BETWEZ!! DIFFERENT FUNGICIDES AND INSECTICIDES HAS RECE|VED
LITTLE ATTENTICN (25). HOWEVER, RECENT STUDIES ON THE SFFECT OF
MIXING INSECTICIDES WITH FUNGICINCS HAVE GIVEN PROMISING RESULTS.
LEUKEL (25> IN 1.6, FOUND THAT CERESAN AND SEMESAN JR, RELUCED THE
INSECTICIDAL ACTION 0F DDT SOMEWHAT, WHEREAS THE @THER FUNGICIDES
TESTED HAD NO APPARENT EFFECT ON 1Te THE INSECTICIDAL ACTION OF
MAGNES |UM @XIDE WAS APPARENTLY UNAFFECTED BY ANY 3 THE FUN3ICIDCS.
Howe, €T AL. (15), tN 1952, DEMENSTRATED THAT FELIABLE CONTROL €F SEFD
CORN MACGOT AND SEED DECAY ORGANISMS WAS OBTAINED WITH A COMEINATION
INCECTICIDE=FUNGICIDEe THEY FOUND THAT IN COMBINATION WITH INSECTI=
cioes (ALDRIN, CHLORDANE, DIELDPIN AND LINCANE) ARREAN WAS MORE SATIS=

FACTORY THAMN SPERGON €n ZHYGON AS SEED TREATMENT FOR BEANS., IN sarRDER

T® PREVENT INSECTICIDAL INJURY Te SEED, IT WAS NECESSARY Te REDUCE



THE DOSAGE TO A MINIMUM. THE EXACT NATURE ©F THE INSECTICIDE INJURY
WAS NOT VFELL KNEWM,
ANDEPSEN, ET AL, (A) AS RESULT @F FIELD EXPERIMENTS ON BEAN, FOUND
NO® SIGNIFICANT DIFFERENCE BETVWEEN | & D (THIu=AYw PLUS LINDANE) AND
Seeo Juamn (CaPTAN PLUS LINDANE) AS SEED TREATHENTS FAR CONTRELLING
MAGGOTS AND SEEL DECAY ORCANISNMS, THEY STUDIED THE EFFECTIVENESS
oF LinoaNE, DieLDRIN, HEPTACHLOR AND CHL9RDANE, USED ALONE AND IN
COMBINATION W|TH SEVERAL FUNGICIDES INCLUDINS CASTAN, THIRAM AND PHYGON.
LeacH, €T aL. (2/), conpucTED EXPERIMENTS Frem 050 to 1952 Te
CEMPARE THE EFFICACY 9F VARIOUS FUNGICIDE=TNSECTICIDE SEED TREATMENTS
ON LARGE LIMA BEANS, THEY FOUND THAT [N SOME CASEE, THE INSECTICIDE
UCED ALONE PREDUCED A REDUCTICN IN EMERGENCE OF TREATEZ SFFDS BUT
WHEN USED IN COM3IINATION ¥ITH A FUNGICIDE, THIS ADVEIEE EFFECT WAE
ELIMINATED 9P GREATLY REDUCED.,
BavLis (5), COMPARING THE EFFICACY OF RED CUPROUS OXIDE AND AN
€RGANIC MERCURIAL CHEMICAL FOR PEA SEED TREATMENT, REPORTED THAT
THE ADDITION @7 A STICKER VAS UNDES|RABLT WITH E@TH FUNGICICES,
DEZEEUW AND AVDERSEN (10), STUDYING THE DRY AND SLURRY METHEDS
OF CHEMICAL AFPPLICATION TO PEA EEEDS, PEPORTED THAT CERESAN \i
APPLIED IN THE nny Fomw AT 4 02./100 LB. 9F SEED, RESULTED IN §1G-
NIFICANT STANC INCREASES, VHEREAS E§TANDS 9F SEVERAL PEA VAR|IETIES
WERE REDUCED SISNIFICANTLY %ITH THE SAME FATE OF APPLICATIIN OF
FUNGICIDE IN A WATER SLURRY. THE SAME woRrkeas (|, 2) IN SINILAR
S TUDIES, FOUND THAT EITHER THE SLURRY OR THE DRY METHOT WAS SAT|S-
FACTORY WITH €THER MATEPIALS AHD THAT WATER AND !ETHGCEL SLURRIES

(7% METHeCEL SOLUTIAN), WERE EQUALLY ESFFECTIVE,

(A)  UNPUELIEHED FIELD DATA,



Corcos (9) STUDIED THE EFFECT OF ORGANM|C MERCURY P®Q@TECTANTS ON
THREE VARIETIES 9F PEAS, UNDCR FIELD AND LABORATORY CANDITIONS, HE
FOUND THAT CERESAN M BLURRY AT 4 oz./lOO LBe ©F SEED, AFFECTED 8§9ME
PEA VARIETIES MOFE ADVEFSELY THEN OTHERS, STUDIES ON INJURY OF PEAS
CAUSED EY CTHER QRGANIC NS CULY COMTAUNDS WERE ALS® IMCLUDED IN HIS
INVESTIGATION,

ALTHGUGH SEVERAL WORKERS HAVE STUDIEL THE EFFECT €F FUNGICIDE
COMSINATICNS WHEN APPLIED TGO €EED, NC FOSITIVE RESULTS HAVE BEEN
CETAINED WHICH CHOW EVIDENCE OF £ YNERGISEM OR ANTAGONISM (25). ARNDT,
ET aLe (&) 1N 1946, FounD THAT CUPONT 1452F ane Cew=0B AT A RATE oF
3 GM./KG. 07 SEED WERE EQUALLY EFFECTIVE IN CONTROLLING CAMF ING-OFF
@F SEVERAL KINDPS dF COTTON SEEDe |IN A CECOND EXPERIMENT THEY @E~
TAINED THE SAME RESULTS, BUT THE EFFECTIVENESS 6F THESE T&¥3 CHEMICALS
WAS NOT IMPROVED BY THE ADDITION OF FERMATE AND ZEARLATZ, THE COM=-
BINATION OF Dcw=O3 anp CHLCRANIL (SPERG.N) WAS NOT SUPERIOR T® Dew-03
USED ALONE, EXCEPT I[N THE LABORATORY TESTS. AS CITEL BY LEUKEL (25),
WILSIE, WORKING YWITH HAWP SCTED, OBSERVED THAT SPERGON PLUS NEW |M=
PROVED CERESAN WAS BEZTTER THAN SPERGON USED ALONE, PROBABLY BECAUSE
OF THE ADDITIONAL ACTION 6F THE LATTER, WHICH UNFORTUNATELY WAS NOT
UEEC SEPARATELY FOR COVPARIS I,

THE EFFECT OF CHEMICALS ON TREATED SEED MAINTAINED IN STORAGE
FER COMSIDERABLE PERICDS HAVE ALS® BEEN INVESTIGATED. LEUKEL (25)
REPORTED THAT N £OME CASES THERE WAS NO INJURY TO SEPMIMATICN AFTER
STORWMGE, BUT IN OTHERS REDUCEZD GZRMINATION OCCURREDe THE AMOUNT OF
INJUPY OCPENCED UPON THE MOISTURE CSNTENT OF THE SEED, RATE OF FUNGI=—
CIDE APPLICATI®N, LENGTH AND CCNDITIGN 87 STORAGE, KIND OF €EFED, ETCe

McCALLAN (27) FOUND THAT SEVERAL VEGETAELE SEEDS INCLUDING PEAS



AND BEANS TREATED ¥ITH CHROMATE ANC ®RGANIC COMPOUNDS CID NJT LOSE
THEIR VIABILITY IN STORASE AND THAT THERE WAS MC FECUCTISN IN THE
EFFECTIVENESS OF THE CHEMICALS TESTEDe CAYLIS (5) REPCRTED THAT

THERE WAS NC EVIDENCE OF DIMINISHED GERMINATIOZ W | TREATEL VEGETABLE
SEEDS STOREMN DRY FOR TEM MONTHS. WALLEN AND SkoLke (3G) NoTICED AN
INCREAGE |N EMERGENCE #HEN VEGETABLE SEED, HELD IN STORAGE FOR SEVERAL
YEARS, WAS TREATED W1 iH VARIBUS SEED PROTECTANTS,

MUCH HAE BESHN WRITTF SLLEWHERE REGARDING THE VALUE OF SECD TREAT-
MENT AND THE RELMTIVE WC~ITS OF DIFFE®=NT CEED PROTECTANTS. A REVIEW
OF THIS LITERATURT JhONS THAT, AS A RJLE, CONSIPDERAGLE VARIATION LN
THE RESPSNSE OF INDIVICUAL CRI3 'y EE EXFECTED, AS WELL AS IN THE

!
EFFECTIVENEEE OF THE CHEMICALS TesTen (<E). Conn Anp 9eZecuw (3),
AS A RESULT €F THE|R EXPERIVENTS ON SNAP BEAN SEED TREATMENT, NGTED A
VARIETAL DIFFERENCE IN RES T[A™ T3 ~h erri ~os-co=as=o o & INTETe
ACTION OF VARIETIES, CHEMICALS, AND ENVIFONMENTAL CONDITIONS. UALKER
{37) AND ANDERSEN AND DEZEEUW (3), STUDYING THE EFFECTIVENESS OF
VARIGUS BEED PRITECTANTS TO CONTRL DAMPING=OFF IN PEAS, NOTED THAT
THE BENEFITS FR0M SEED TREATMEMT VARY WITH THE SEASIN AN LOCATIEN.
Ke «nkaMP (20) NOTICED THAT WITH POGR SEED OR UNFAVERABLS ENVIRANMENT,
RESPONSE T) SEED TREATMENT WAS MARKED; BUT WITH C26D SEED AN® FAVORAELE
ENVIRONMENTAL CENDITJONS, THERE WAS NO RESPANSE, GEXDEMAMN (12) FOUND
THAT SJIME TREATMENTS WHICH APPEARED HARMLESS IN WET 30IL, REDUCED
EMERGENCE @R CAUSED INJURY IN DRY 6§6i1te HE #8SERVED ALSe (|3) THAT
SEED TREATMENT OF SMALL SEECEC LEGUMES WAS EFFECTIVE WHEN THE TREATED
SEED WAS PLANTED IN COLD WET Seite JACKS (1O) REPERTED THAT TREAT=-

MENT 9F VEGETARBLE SEEDE FOR FIELD TRIALS WAS GENERALLY WMORE BENEFICIAL

WHEN THE SEED WAS PLANTED IN COOL AND MOIST SOILe HE @S TAINED IMPROVEL



EMEXGENCE IN ALL 3UT THE DRIEST Sotts PorTER (3]1), WerrinGg 1n ERAZIL,
FOUND THAT DIFFEPENT PEA VARIETIES REPRESENTING SMO@TH AND WRINKLCD
SEED TYPES, WERE EBENEFITED EY SEED TREATMENT, ALTHOUIH THERE WAS EVIDENCE
THAT SOME VARIETIES RESPONDED NORE THAN OTHERS.

MACHACEK AND BROWN (<8), IN FIELD TRIALS WITH VARIGCUS SEED DI5=
INFECTANTS SHOWED THAT SEED DISINFECTION SOMETIMES INCREASED BOTH GERW|=
NATIJN AND YIELD ©F RADIUM PEAS, AND SOUETIMES DID NOT; IN SEME
INS TANCES, IMPRIVEMENT IN GERMINATION WAS NAT FOLLOWED BY AN IMPROVE=
MENT IN YIELD. COHN ANC DEZEEUW (3) F3UND THAT WAX BEAN VARIETIEE
WEXE BENEFITED MORE BY SEZD TREATMENT THAN YERTC GREEN BEANS. \JALLEN
(40) REPORTED THAT, IN GENERAL, M@ST OF THE CRUCIFERS REGPONDED Te
SEED TREATMENT.

THE RESULTS OBTAINED BY SSVERAL ¥CFKE®E ON VEIETAGLE SECD TREAT=
MENT EXPERIMENTS ARE NUMEROUS AND VARIED. NO ATTEMPT IS MADE Te
PRESENT A COMPLETE REVIEW OF THE LITERATURE €N THE SUEJECT. ATTENTION
4AS ACEY 3ZIVEN T€ TAHE MOST IMPORTANT PAPZAS DEALING WITH THE EFFECTIVE-

.
NEES OF SEED PROTECTANTS AS APPLIED T PEAS AN) BEANS FOR CONTRILLING
SEED DECAY AND DAMPING=CFroe

IN 1931 Janes (1) MOTICED TWe DISTINCT PHASES OF SEED TRESATMENT
Te 5E consIDERED: (1) THE VALUE OF SEIC TREATMENT IN THE CONTRSL CF
SEED-BORNE DISEASES, AND (2, THE PROTECTECTIAN OF SESD FREV DECAY
CAUSED BY S€IL=SCRNE ORGANISMC PRIGR TO THE GERMINATIAN O®F THE SEED
AND THE ESTABLISHMENT OF THE YeUMNG SEDDLIMGe 'WORKING W) TH PEA EEED

TREATMENTS , HE FOUND THAT SRGANIC MESRCURY DUSTS CONTAINING A LEAST

‘2% 8F MERCURY PHENGLATE WERE MOST EFFECTIVE IN INCREASING THE STANDS.

AN INCREASE IN GERMINATICN RESULTED FR7L TRFATING THE SEED ¥ |TH

SENESAN UNDER VAFIOUS SCIL MOISTUTE AND S01L TEMPERAT!'FE CONDITIENS o
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LEACH (2]) IN }940 REPERTED THAT DAMPING=07F OF SIYE VEIETARLE

CR2PS CAUSED BY DOYTHIUM ULTIMUM WAS SATISFACTSAILY CONTROLLED BY

SEED TPEATVMENT WITH REC AX|IDE OF COPPER, BUT OPGANIC MERCURY COV-

POUNMS WERE MORE EFFECTIVE WHEN INFECTIEN WAS DUE T8 RKHIZOCTONIA SOLAN|.

LEACH ANC Su1TH (23), W3RKING WITH 3ARYEN PEAS, IN |945, sHewED
THAT SEVMESAN AND YELLOW CUPRACIDE APPEARED T® PFOVIBE A RETTERP PEO~

TECTISN AGAINST INFECTI@ON CAU3SED 8Y FYTHII'M ULTIMUM IN ARTIFICALLY

INFESTED SOIL THAN ARASAN, NEW |[MprevED CERESAN, OR SFERIOV, ALTHAUGH
THE OIFFERENCES WERE NCT GREAT. IN FIELD TRIALS WHERE [ NFESTATIONS
WERE AF MODE ATE INTENEITY, ALL THE CHEM|CALE PRCVIDED ADEQUATE PRo-
TECTION, BUT SPERGON AND SEMESAN PRIDUCEN SETTER RESULTS IN SOME TESTS.
IN NATION-WIDE TESTS SPONSIPRED EY THT SEED TREATMENT CeMMITTEE OF
THE AMERICAN PHYTOPATHOLOGICAL SeCIETY IN IG4E (34), loAHe REPORTED
PHYG?MN, ARASAN AND CPERGON AS THZI PEET SEED PROTECTANTS T9 CENTRGL
SEED BECAY AND DAMP|NG=OFF [N THOMAS LAXTAN PEAS,
C(HN AND DEZEEUW (8) IN 1949, TESTED TEN VARIETIES OF SNAP BEAN
WITH FIVE DIFFERENT SEED PROTECTANTSe THEY FOUND THAT SPERION AT
4 oz./lOO LB. OF SEED PRODUCED A EIGNIFICANT FNCREASE IN GEMINATIEN
F MCST OF THE VARIETIES IN 30- PERCENT OF THE TESTE, L -224 AND ARASAN
BEING LESS EFFECTIVE. D« FE800 anp L-640, 80TH APPLIED AT 4 az./lOO LB
OF SEEC, WEKE TOX|C T® CERTAIN VARIETIES, BUT L-640, WHEN APPLIED AT
2 nz./lOO LBe O° SEED, CAUSED AN INCREASE IN GERMINATI®r,
IN A COMPARATIVE S§TUDY 2N THE EFFECTIVENESS OF SEPARATE AND
COMBINED SEED ANC SOIL TREATMENT, MCKEEN (23) CBSERVED THAT (FASAN
APPLIED T@® THE SOIL PRIAR TO PLANTING, WAS HIGHLY EFFZCTIVE IN CON-
TROLLING PREEMERGENCE AMND PASTEMERGENCE DAMPING=OFF IN CERTAIN

VEGTABLES, SOIL TREATMENT WITH ARASAN WAS MARKECLY SUPERIOR T® EEED



TREATMENTs A COMBINED SEED AND SA|L “REATYENT W¥AS USJALLY MORE
EFFECTIVE THAN EITHE® TREATMENT ALONE,.

IN 1949, ArRasati AND SPERGON VERE REPH2TED IN YARYLAND AS BE) MG
THE 9=€T Fe% PRIDE PEAS, AND IN A COQPERATIVE EXPERIMENT IN FOUR
sTaTES, C & C L=640 was FouND THE "EST anD C & C L=040, secarp BEST
FOR CONTROLLING DAMPING=#FF [N DEAS, V'ISCONSIN REPARTEN A NEW
peeTecTaNT (KF4ET7) A8 THE bEsT (25).

BeesALIS (7) SHOVED THAT SOYBTAN DAMPING-OFF CAUSED EY

RHIZOCTONISD SOLAN] \WAS CO2NS|CERABLY REDUCED BY TREATING THE SEED

wiTH SPERGEN AND CERESAN N Mc2aLLAN (R7) TSSTED SEVERAL CHRIVATE
ANﬁ ORGANIC COMPOUNDS AS PASSIBLE SEED PROTECTANTS IN THE GREENHOUSE
6N SEVERAL VEGITABLT SFEDS INCLUDING PEAS AND PSANS, HE FOUND THAT
COPPER=-ZINC~CHROMATE RANKED FIRST ON PEAS AND THAT FAl® RESULTS WERE
OBTA|NED ON THE ®THER VIGETASLE CROPS EXCEPT LIMA BEANS T® WHICH IT
WAS PROEBABLY INJUPIQUS,

McNew AND McCALLAN (5U) NSTICED THAT CyrLeraniL (SPERGeN), eNE
¢F THE QUINONE CORGANIC COMP-UNDS, ¥/8 FOUND TO B= USEFUL AS A
PPOTECTANT FAR MANY TYPES OF SEEJ, INCLUDING PEAS, LIMA REANS, CeRN,
AND OTHERS, THEY NOTED THAT THERE WERE SOME LIMITATIINS IN ITS
USE, MAMELY S0)L TEXTURE AND ALKALINITY, WHICH APPEARED TO INFLUENCE
THE EFFECTIVENESE OF SPERGON A3 A GOMD SEED PPOTECTANT. THE SAME
autHens (3C) IN THEIR DISCLSSION IN SEED TREATMENT EXPER|UENTS,
NCTIZEOD THAT @F THE FIFTEEN STATES REPERTING EXCERIMENTS ON PEA
SEZ® TREATMENT uP T [950, TWELVE RECOVWMENDID SPERGON AS THE MOST

EFFECTIVE SEED PROTCCTANT AGAINST PEA €EED DEC/Y CAUSED BY

DYTHIUM SPPe, AND FHOURTEEN REPIRTED IT TO® BE ACCEPTAELE AS A S§CED
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TPEATMENT. ARASAN WAS NEXT TO SPERAEN IN NINE 6F THE FIFTEEN S8TATES.
Fer LIVA BEAN EEED TREATMENT, SIX STATESE RECIVMENDED GPERGEN AS AN
ACCEPTAPLE SEED TREATMENT, AND TWELVE STATES FECOMMENDED SPERGEN FOR
SNAP BEANS.

JAC ke (16) TEETED EEVEN CHEMAICALS IN GREENHOUSE AND FIELC TRIALS
ON SEVERAL VEGETABLE SESDS, INMCLUDING PEAS AND FRENCH BEANS, HE
FOUND THAT THI®AM, CHLORANIL, AND 2CL (1=P-€ ULFAMYLPHENYL=3=5~
BIMETHYL=4=NITROSOPYRAZCLE ), WHE®E THE MO5T EFFECTIVE SSED PROTECTANTS,

Yasoeern (14), PEPIRTING THE RESJLTS ON HIE EXPERIMENTE WITH PEA
SEED PROTECTANTS FOUND THAT ARASAN, KF467, PHYGON, AND SPERGON WERE
SIGNIFICANTLY MCRE EFFECTIVE THAN ARASAN SF=X, Dew 9B anD PHYzen L.

REPemRTS ON BEAN SSED TREATMENTS IN COLGRADD MENTIAONED THAT
DiTHANE Z=TB, OmtHacipe 406, CraGg #531, CERESAN M, PHYGeNn XL, ARASAN
AND Dew O3 WERT THE MOST EFFECTIVE SEED PROTECTANTS (36).

ANDERSEN AND DSZEEUW {2) REPORTED STVERAL FUNGICIDES EFFECTIVE
AS PEA SEED PR@TECTANTS, OF THESE, PHvysoN XL, PHYGeN, AND SEMESAN
WERE THE 8EST., OTHERS LIKE CERESAN M, ARASAN, ARPVSAN SF=X, CIC L-<24
AND PANIGEN WERE 00D IN SOME SEASONS BUT N6T IN OTHERS,

THE SAME WoRKERS (|) PPESENTED RESULTS BASEC UPCN THREE YEARS
EXPERIMENTS @N SEED TREATVENT OF GAFDEN AND CANNING BEANS WHICH
SHEOWED THAT Aprasan, C & C L-224, Puvcen XL, CEMEsAN, OrTHecIDE ZCH,
BAasic CoppER CARRONATE, AGROX AND OTHER CHEMICALS WERE EFFECTIVE AS
SEED PROTECTANTS,

ANDERSEN AND DEZEEUW, (A) REPSRTED RECENTLY THE RESULTS Frem [953
FIELD EXPERIMENTS ON ALDERMAN "FA SEED TREATHMEMTS WITH VARIOUS

CHEMICAL PROTECTANTE, ORrRTHOCICE 75 WAS THE BEST FOR PREVENTING

(A) UNPUBLISHED FIELD DATA,
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DAMPING=OFF AND SEED DECAY. FRANKING NEXT #WERE SCMESAN, ORTHO GEED

Guarp, PHYGEeN S. P., C % C L-D40, aAND ARASAN, CPERGON WAS AMONG THE
LEAST EFFECTIYE CHEMICALS, THEIR PESLLTS FROM THE [|953 FIELD EXPERIMENTE
oN ReUND PeD KIDNEY {iAX FCAM SEED TREATMENT SHIWES THAT ARASAN PLUS
DIELCRIN (ou DONT), MemcuLtne, CRTHO SfED Suard, FERMULINE, SEMEsan

AND | £ D (DU PONT) AS THE MA2E EFFECTIVE SEED TREATMENT CHEMICALS

FOR PREVENTING BAMFING=OFF AMND SESD DECAY., SPEFRGXN WAS AN2NG THE

LEAST EFFECTIVE CHEM|ICALS.,
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VA TERIALS AND ANETHCDS

Pea €520 (FisuY SATIVUM Lo) € THE VARIETY ALDERMAN AND BEAN

SEED (PHASEOLUS VULGARIS L.), VARIZ™Y FOUND PoD KIDNEY WAX, WERE

SELECTED FOP [NVESTIGATICONS ON CCM3AINATION SEED TREATMENTS BECAJUSE
€F THEIR HIGH SUSCEPTIFILITY T8 DAMFING=OFF AND PECAUSE ©F THEIR EASE
OF HANDULING AND TREATING.

THE NAMS, ACTIVE INGREDJENTS AMD MANUFACTUFERS OF THS WERCURIC
AND NGN=MERCU?IC FUNGICIDES USED IN THE EEED TREATMENT EXPERIMENTS,
ARE GIVEN IN TaBLE |, THE FUNGICIDES WERE AFPLIED T8 THE SEED TWe OR
THREE DAYS PESCRE PLAMTING AT RATES CALCULATED IN DUNCES PER HUNDRED
POUNDS €F SEED. THE REQUIRED AMCGUNT 7F DUETE IR LIQUINS AT, AEBOVE,

O®R EEL@W THE RATES RECCYMENCED BY THE MANUFACTURERE, MAS NMEASUREED
ACCUKATELY AND APPLIED TO THZ SEFD IN J25 ""Le TFLENMEVER FLASKS.
EVEN DISTEIBUTIAYN 6F THE DUST 063 LIQUID WAS ENSURED BY SHAKING AND
RITATING THE FLASX UNTIL THE GSEEDS WERE WELL COATEDe _UST MATERIALS
WERE APPLIED AS DRY TREATYVENTS. JHEN LIQUID CHEMICAL3 WERE USED
ALONE €% N COMBINATION WITH A DUST, A FEW DRGPS OF A "X [IETHeCEL
SCLUTIIN ¥AS ADDED,.

SeiIL WHICH HAD 2REVIOUSLY BEEN UJSED T€ GROW PEAE AND BEANS AND
WHICH N¥AS HEAVILY INFESTED WITH DAMPING=OFF ORGANISNE, WAS MIXED WITH
NEW COMPOST AMND SAND AT A RATE OF QONE PART OLEL R0IL, ONE PART NEW
CeVPOST AND ONE PART SAND. THIS GAVE A EANDY LOAM MEDIUM WHICH DID
NOT ©PACK HEAVILY WHEN NATERED.

Woonm FLATE, 14 X 2] Xx 3£ INCHE3 IN SIZE WERE USED IN ALL THE
EXPERIMENTS. THE FLATS WERE LARGE ENOUGH T8 PLANT TEN ROWS EACH WITH

FIFTEEN EEECS AND THE SEEDS WERE COVERED UNIFGRMILY WITH ONE INCH OF

SO01L,
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EACH TREATMENT WAS REPLICATED FOUR TIMES WITH DSUBLE POYS OF SEED
FOR EACH REPLICATIEN IN ALL EXPERIMCKTS EXCEPT FOR THE FINAL EEAN
EXPERIMENT WHICH WAE REPLICATED FIV- TINMES, NO REPLICATION WAS UGED
IN STRICTLY PRELIMINARY TRIALS.

APPROPIATE UNTREATEDP CONTROLE WERE INCLUDED AND EACH EXPERIMENT
WAS A RANDOMIZED EXPERIMENTAL DETIGNe |N GENEPAL, THE EXPCRIMENTS
WERE CONDUCTED FOLLOWING THE METHODS ADOPTE® FOR GREENHGUSE BECD
TREATLENT EXPERIMENTE AS GIVI BY MCCALLAN (23) and Jacks (106,

AFTER PLANTING, THE FLATS WEFE PERIGCDICALLY WATERED IN CRDER
Te PRCVIDE CONVENIENT MOISTUFE TO THE GEPMINATING SEED, THE MOIS TURE
BEING MAINTAINED AT SIMILAT LOVELS THR2UGHOUT ALL THE EXPERIMENTS,
ACCORDING T) THZ TCEMMENDATIONS of Jevie (19},

THE PLANTEC FLATS WERE ©OLACEC IN TWO DIFFERENT GFEENHCUSES
MAINTAINED AT TWQ NIFFERENT AIR TEMFEFATURES WHICH PROVIDED Twe
DIFFERENT SO0IL TEMPERATURESe THE LOW S521L TEMPEAATURE RANIE AAS
Frem 5% 1o 18%, AND THE HIGH SCIL TEMPERATURE RANGED From 20°
Te 2L%C. THE LW GREENHOUSE AIR TEMPEPATURE RANGED Frenm €8 1o
20°%, ano Frau 22°% 1o 26°%C. FOR THE HIGH TEMFERATURE.

As MENTIE@NED BY McCartan (2C), POSTEMERGENCE DAMPING=GFF 1§
GENERALLY INGEPENDENT @F THE SEED TREATMENT AUD THE EFFECTIVENEES
€F THE CHEMICALS TESTED MAY BE ESTIMATED ON THE EASIE OF PEFCENTAGE
OF PLANTE EMERGED AFTER FCUFTEEN DAYS. HEWEVER, DATA ©N POST-
EVERGENCE DAMFING=CFF, & ALLITIEN 7€ FFEEVEFCINCE DANPING=OFF,

WERE RZCCRLED ESPECIALLY 7Y CGCMPARISOMN OF CANMFING=OFF CEVERITY AT
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THE TWO &81IL TEMPERATUFREE ULLD. TVE{E AT, MFE GIVEN | N &EPAFPATE
TAELEE FCR THE TWO FIRET PEA AND BEAN EXPERIATNTE PESPECTIVELYe
PECEFIE €M FFEEMEZGLACE CAYVE) a=377 47 .7 "o - FT. AFTER
PLANTING ON THT ~“47 |7 °¢ T@TAL N'"VIER @F PLA.77 ENE?7FCe RICErUS
ON PZSYEMERGENCE DA™ INA=CSF WESE MADE THIFT VEEKS AT FE® PLANTING
EY REWAVING THE PLANTS FROM THE S6]L AND CAUNTING THE HEALT!'Y SEECCLINGE,
THE RESULTS FROM ALL THE RESLICATED EXPEA(MENTY WESE STATISTICALLY
ANALITED USINM3 THE ANALYS 18 oF VARIANCE (33). 7THE CIFFENCNCES FOR
BIGNIFICANCE AT THT J~FERCENT AND |=PESCENT LEYCLS ARE GIVEN AT THE
ESTTOM OF EACH TAELE. VARIATIENS WITHIN INCIVIDUNL EXPERIMTNTS ARE

PRESENTEFDL AS EACH EXPERIMENT I DISCUSEED.
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EXPZRINENTAL RESULTS

PRELIMINARY |NVESTICATI@NS

’ I3
Twe JCCENTICAL PRELINMINATY SYPER(MENTS USING THE ALDERMAN PEA

AND THE Reurp FPed KIDNEY WAX PEAN WERE CARIIED CUT TE €BTAIN A
TENTATIVE EELECTIEN OF THE MORE PR NIGING MATER|ALZ TS EE USED IN
CLPEECUENT EXTERIMENTS EITHER ALONE 0% IN COVBINATIAN, THE Four
MERCURIC At'B® NSN=AFSCURIT ©RGANIC CHEMICALS SELECTED ARE GIVEN |V
TASLE le THE CHEMICALS WERE APPLIEN AT A RATE oF 2 cuncee/100 PouUNDS
OF EEED WHEN USED ALCNE, AN AT | OUNCE/]OC ®CUNDS €F SEED WHEN USED
IN COMAINATION, EXCEPT FOR VANCIDZ £] WHICH WAS AFPLIED AT 4 €UNCES
ano 2 euncee /100 oeuNtT 6F SEED FESPECTIVELY.

THE CHEMICALS WIPE TESTED IN ALL PONESIELS CCMBINATI@NS UNDER
BOTH LOW (l€° 1e 20° Ce) AND HISH (20. T2 24. Ce) 8OIL TEWPEPATURE
CONDITI®NS. TEN TREATUENTS |NCLUDING A CHECK, WENE PLANTER !N EACH
FLAT., DATA 9N PREEMETCENCE ANE POSTENMERGENCT DAMPING=OFF WERE TAKEN
BUT, BECAUSE THE TREATMENTS WERE NOT REPLICATED, NO STATISTICAL ANALYSIS
OF THE EXPEFIMENTS CeULD BE MACZ.

THE EXFERIMENTE, AS ETATED 3EFORE, SEPVED AS A BASIS FER SELECTING
THE CHEMICALS WHICH APPEARED T8 PE EFFECTIVE AS SEED TREATNMENT MATERIALS
WHEN USEY ALENE AND IN CONEINATISN T® CONTROL DAMPING-OFF AT TVW® SOIL
TEMPERATURES. [N ADDITIAN, AN ESTINATION ON THE EFFECT 0F TSVNPERATURE
ON SEED GERZINATI®N WAS @BTAINED, TOGETHEP WITH PRELIMINARY INDICATI NS

OF CHEMICAL TexXICITY,.

PCA EXPERINMENTE

ON THE BASIS OF THE RESULTE OBTAINED IN. THE PRELIMINARY EXPERILNENTS ,

AGaex, ORTHocinE 75, SmpErceN, SeEMESAN, C & C L=22%4, AnND A®mAEAN SF=X,






TAELE 1.

NAME, CHEMICAL COMPOSITIIN,

AND SCUKCE OF THE FUMNGICIDFES UTEER IN

PEA AND BFEAN SBEED TREATHNENT EXIERIMENTE,
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THE

Ts0E €&k CODE NA AT

ACTIVE

INGREDLENT

Seurce

ME=RC ' RPIC FUNGICIDES

AGReEX

C & C L-<24

PuraTizEDY C-15 1212

SEMESAN

PHENYL vwErcuRry urea (5.7)

COMPOUNDS

ME®CURY=ZINC=CHFGMUATE

CRIANIC MERCURY=CADMIUM

HypreX YMERCUR]
cHLomyereNol (309)

NeN MERCURIC FUNGICIDES

Arasarn SF=X (THimAN)

CatHeciee 75 (CAPTAN)

Serercon (ReTTABLE)

VANCIDE 5]

TETRAMETHYLTHIURAY

sisurerHioe (75%)

N=TRICHLOROUETHYLTHI®

TETRAHYDROPTHALIVIDE (75%

(43%)

TETRACKLORO=P-BENZ I UININE

COBIUM SALTE OF BIMETHYL

PITHIC=CARBANIC ACID AND
2 NERGAPTOSENZITHIAZGLE

(30%)

CHiPMAN CHEN. Coo
CARELIIE 7 CARBON CHEMe Co,

GALLEWHUR CHEM. CoRP,

Te le U PenT BE NEMOURS

% ces (Incs)

Ee 1o ¢ PonT PE NEMSBUFRS

& coe (INnc.)

CALIF. SPraY CHEM. Coep,

Ue S« RUEEER Co,

Re Te VANDEREBILT Corep,
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VERE SELECTED FOR FURTHER STUDY AS TA THEIR EFFECTIVENSES WHEN USED
ON PEAS AT TWN 80|L TEMPEIPATUPES,

THE RESJLTS, PRESENTCE IN TABLE .2, 6HOW THAT MOST €F THE CHEMICALS
WERE EFFECTIVE IN CONTROLLING DAMPING—=CFF @F PLAS WHEMN URED ALONE, EUT
CrRTHOCI®E 75 WAE THE 8ESTe FURTHCRNERE, ALL THE COM2INATIONS CONTAIMNING
CRTHOCIDE 75 WEZRE EQUALLY AS EFFECTIVE AS THIS CHEMICAL ALONE AND
SUPER|ICR TO ALL THT OTHTE TPEATMENTS .

RANKING NEXT To ORTHOCIDE 75, IN SOPDER #F PEZCREASING EFFECTIVENESS,
WENRE AGReXx, C & C L-224, Arasan (SF-X), SEMESAN, AND SPESF3e€N. ALTHOUGH
S01E OF THT COMBINATIZNE APPEARTL TH 3E SUPERIER T® E|THER CHEMICAL
ALONE, THE DIFFERENCES WERE NOT STATISTICALLY SIGHIFICANT. |T APPEARS
THAT THE EFFECTIVLNESS OF THE COMEINATISNE IS DIRECTLY RELATED T@ THAT
@F THE SAME MATERIALS USED ALONE. THIS I3 ESPECIALLY EVIDENT For
THE LEGS EFFECTIVE CHEMICALS,.

THERE WERE N6 6IGNIFICANT DIFFERENCES EETWEEN THE FUNGICIDES USED
ALONE ANP IN CCMBINATION, A’'D NA DIFFERENCES WERE FOUND REGARDING THE
EFFECTIVENESS OF THE CHEMICALS ANB THEIR COUMEINATIENS |N CENTROLLING
PREEMERGENCE DAMPING=OFF UNDT® LOW AND HIGH §O1L TEMPERATURE CONDITIONE o
TQE HIGHER PERCENTAGE OF POSTEMERGENCE DAMP|NG=-0FF WAS ORSERVED ON PLANTE
GRIWN AT THE 8e1L TEvPERATU"ES (TABLE 3).

IN oRBER TO BDETERMINE THE ERGANISME RESPONSIELT FOR DAMPING-3FF,
EEVERAL ISOLATIONE WERE MADE FROM SEEDLINGS SHOWING BAMFING=CFF SYMPTOME,
DISEASED SEEBPLINGS WERE TAKEN AT RANBOM FROM 80I1L MAINTAINE®D UNDER LOW
AND HISH €OIL TEMPERATURE CONBITIONS., THE ISCELATES OBTAINED WERE SIMILAR
To THOSE REPORTED 6Y oTHER werkens (5, 16, 22, 23), WHo HAVE STUDIED

DAMP I NG=0FF OF PEAS,



-
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TAELE 2. PERCENTAGE EMERGENCE ©F ALDEPMAN PEA SEEDLINGE A-TE® SEED TREATMENT WITH

FUNGICIDLS ALGNE AN® IN COMBINATION, AT LOW (16% == 20® C.) AnND HIGH

(20° == 24°C.) seiL TEWMPERATURES.

A
TetaL EMERGENCE

T!EA*“ENTB
SeiL TEWPERATURE
15% = 20"C. 20% -~ 24°%.
PERCENT PERCENT

AGROX 7t 73
Acrex PLUE CaTHecIEE 87 81
CRTHOCIPE a3 a3
AGrex PLLE SPERGIN 56 53
SPERGGN 15 10
SPERGON PLUE ORTHOCIDE 84 87
SEMESAN 56 5¢
SEMESAN PLUS ORTHOCIDE 83 91
GENESAN PLUS SPERGON €7 63
C & C L-224 &3 70
C % C L-R2 PLUE ARASAN 68 5]
ArASAN Gl 61
AM3AN PLUS ORTHeCIDE 83 75
ARASAN PLUS SPERGON 48 62
NoN-TREATED CENTPOL 6 €
Le Se Doz 5-PERCENT LEVEL 13 12

| =-PERCENT LEVEL 16 15

Ae BASED ON THE AVERASE JF /4, REPLICATED PLOTS OF 30 SEEJ8 ZACH.
Be SFEMICALS USEJ ALONE AT 202./]00 LBe @7 EEED3 CHEMICALS USED IN
CIMBINATION AT | 02./10C La. oF €EED.
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TASLE 3¢ PERCENTAGE OF POSTEMEPSENCE DAMPING-OFF OF ALDERMAN PEA SEECLINGS AT LCW
69 . ~ O Al
(1 - 20°C.) ano HisH (20° = 24°C.) seIL TEMPERPATURES AFTER TREATWMENT

WITH VARIALS FUMSICIDES ALONE AND IN COMBINATION.

POS TEMERGENCE JAMPING=-OFF A
TREATHENT © -— —
SeiL TEMPZRATURE
167 - 20° 20° - 24% ¢,
PERCENT ~ PERCENT
AGReX 2 17
AGROX PLUS CRTHeCINE 3 27
CRTHOCIDE ] 3¢
Asr~x PLUS SPERGEN 0 14
SPERGON & 3
S2ErGoN PLUS CRTHECIDE 0 30
SEMESAN 3 23
S:=WMESAN PLL8 CRTHOCIDE £ 30
SEMESAN PLUS SPERGON 5 21
C % C L=224 9 33
C % C L=22L PLUS ARASAN I 26
ARasAN 14 25
ARASAN PLUS CPTHECIBE P 2
ArASAN PLUL LPER"TH ‘ 25
NOKN=TREATED CONTROL 3 3

———— e -

Ao BASED GN THE AVERASE OF FOUR REPLICATED FLeTE ¢F 2C SEEDS EACH,
~ / \
8. CHEMICALE USED ALGME AT & 62.,/1CC LE. €F EEEC; CHEMICALS USED
IN CCNEINATION AT | oz./lQO LEs OF SEEC,




PYTHIUM 8PP, WERE THE MCSET ARBUNLANT JTECLATEL T T2 11EL 7 7h THE EISEAEED

0 - TomaAng g :
EEECLLINGE CROWN AT LOu So1L TemreraTLres (1L° = 207 Teje [TUSARLUM EFF. VEFE

18 SECCID FLACE, AYC [ 1evCTEllan EPF, ¥EFE THL 17321 "L ~(LSe WHEN THE

ISILATES VERE NMADE FREM CLISEACTD S CobLI™7G P, e A7 TUo b jopy €0 “trrpraoreg

(<C* - LE (.}, FUSARIUM EPFe WERE MOST PFEDOMINANT, FOLLOWED EY RHIZOCTEMIA 6P,

AND FYTHIUM PP,

MAVING IN MIND THE FINDINGE €7 [avits (5), Leacw (200, Ceenemany (12),
AND OTHERE, WH: DENFPNITRATED To4AT PREEMEAGTLNIE BAUPINA=@F, WAE %eCT SCVERE AT
TEMPE®A TURES LESS FAVGRAELE T® THE M3€T THAN T9 THE PATHIGEN, ANE ALSE€ CONSIDERING

THAT NO VARIAT]ION N THE EFFSZTIVCNE.S 9F THE CHENMICALS "SELD ALENE 8K IN COM3] N~

ATINN “AZE ORSE®YED AT Le&W AND HIGH ZT2JL TIMPEFATURES, A CIZCAINY TXFERIMENT ON

)

LLACSUIAN PTIS8 WASE CONPUSTED, [N THIS CNTERINENT THET SAVE CHEMICALS YETF USED
A 1" THE PREYVIALS EXPERINENT UT THC TEETS WERE MANDT OMNLY AT THE HINHER SOJL
TEUM~~RATURES f?O“ - 2.9 Ce)e THE AMAUNT GF CHEMICAL APPLIED WAS VAS[ER, [N
SONE INTTANCES FELOY ©F OVER THE YANUFACTURERS RECOMMENDED PD8SAGE. THE RESULTR
ATE PRESENTER |~ TAPLE 4o

OPTHeCI¥S 75, AGAIN GAVE THE REST PREEMERIINCE DAMPING=O0FF CONTROL EVEN
WHEN APPLIED AT THE L €UNCE RATE., RAMKING NEXT IN @RDE? €F DECREAS|ING EFFECT=
IVENESS WERE ARASsAN SF=), Asmex, Sewesan, O 7. C L=224, AND SPERGON,

SPERGON, ALTHSUGH APPLIED AT A HIGH RATE €F 4 cunczs/lOO POUNBS ®F SEED,
W8 COMPARATIVELY IMEFFECTIVE Af A SEEE TREATMENT MATERIAL. Ne SIGNIFICANT
DIFFERENCE WAS FOUND BETWEEN CRTHECIDE 75 WHEN AFPLIED AT 2 QUNCLE ANE AT |

suncz/ICO Peunrs eF €£cn. EUT THE EFFICACY OF SPEFPIAN ¥AS SIGNIFIC/iNTLY

BETTER WHEN APPLIED AT 4 PUNCES AS CAM2ARED WITH THT 2 CUNCE RATZ,



FE Le DEPCENTAGE EMERGENCE OF ALPERMAN 2UA SEEILINGS AFTER SEED TREAT—

MENT WITH FUNGITIPNES, USING DICTLURENT DESATES AND COVIINATH ONT

e

6F CHEMICALS AT HiGgH (0% _ 2 C.) S81L TEMPERATHFCE,

TreEa TMENT, OUNTES rER

|0C »ruNps OF SEED TetaL EMER3ENCE
PERCENT
AGrex, 2 78
Acrex, | pLuUsS CmTHOZIIE, | g/
Acmax, | pLus CaTtHectitE, Co5 3C
OrTHOCIDE, 2 91
CnTHeCt12E, | . 83
AGRex; | pLU8 SeERmieN, 2 €4
Airex, | PLUS SrerieN, | 65
SPERGON, 4 43
SrFERGON, 2 22
Seeecen, 2 pLus OmTHecIDE, 0.5 c7
Sper3ar, | PLLS CRTHeCIDE, | &2
NON=-TREATED CONTROL 6
Senesan, | erLus CrTHeOCIDZ, | g7
SEMESAN, | PLUS OrTHecIDE, C.5 €1
Szmesan, 2 67
SevesanN, | pLus Seexcen, 2 5¢
SEMEEAN, | PLUS SPERAEN, | €7
C & C L=224, 2 58
C & C L=224, ) PLUE ArRASAN, | €l
ArRagaNn, 2 e
AmaBAN, | PLUS CmTHOCITE, | 95
Amacsan, | PLUS CrTHeCIBE, D5 £8
AragaN, | PLU3 Seercen, 2 €6
ARASAN, | ®LUS SrERaeN, | £2
NIN=TREATED CENTREL 5
Le Se Dot 5=PERCENT LEVEL 1
| =-PERCENT LEVEL 12

Ae PASED ON THS AVERAGE €F 4 REFLICATED pPLOTS eF 30 secne
EACH,



AS IN THE PREVIEUS EXPER['MENT, M® [NCPEASE IN THE EFFICACY OF THE
CHEMICALE WAS OBSERVET WHEN USCB [N C:iMBINATINN, THEFE APPEAFS T9 BE
A CORRELATION BETWEEN THE EFFECTIVENESSE OF THE CEMBINATIONS AND THEZ
EFFICACY OF THE COMPANENTS €F THE COLBINATIEN, THAT 1S, THE GREATER
THE EFFECTIVENESS OF THE CHEMICAL3 WHEN USEE A'L*tE, THE GRIEATER THE
EFFICACY OF THEIR CAMEINATIOINS,

IN A THIRD EXPERIMENT, FIVE CHEWMICALS SELECTE® F® N THE PEEVIaUS
TEST WERE RETESTED AS T THEIR EFFECTIVENESS IN S0IL MAINTAINED AT THE
HIGHER TEVPERATURE (20' - “Aoc.). LONER %A TSS OF AP®LICATICN WERE VADE
1M CRPER TO AVE'D A MASKING €F THFE EFFECT OF ONE CHEWICAL BY THE CTHER
WHEN THE HIGHER RATES WERE USED., THE RESULTS ARE PRESENTED I[N TABLE 5.
AT THE RATES USEB, ALL THE TREATMENTS WITH THE EXCEPTION oF S»EmseN
ALONE, WHEN USED ALONE AND IN COVBINAT|EN, GAVE GCOD PREEMERGENCE
DAMPING=CFF CONTR?L. HFHeWEVER, THE BDEGFREE 3F CONTRIL WAS NOT AS 5e0D
AS THEeSE CBTAINED [N PREVIOUE TrIALS, CRTHECI®BE 75 WAS AN EFFECTIVE
SEED PROTECTANT EVEN AT A RATE oF 0,5 ouuccs/lCO PIUNES OF SEEB,
ALTHOUGH THE BOSAGE OoF SPERCEN WAE INCREASES Te & eunces/]00 mouncs
OF STE®D, THERE WAS LITTLE INCREASE IN ITS EFFECTIVEINESS AS A SEED
rno}ecTANT, AS IN PREViOUS CXPERIMENTS, NO SIGNIFICANT BIFFERENCES
WERE FOUN® BETWEEN THE CHEMICALS USER ALGONE ANP [N COMBINATICN,

IN THE FINAL PEA SEEP TPEATYENT EXPERIMENT, A COMPARISOIN WAS MACE
BRETWEEN ARASAN SF=X Anp ORTHOCI®E 75, USE®D ALONE ANP IN COMBINATION
AT n|rrencﬂ} RATEE, AS SHOWN IN TaBLE 6., SeIL TEMPERATURE RANGES WERE
HIGHER THAN [N PREVIQUS EXFERIMENTS, A€ A RESULT OF THESE UNFAVIRABLE
CONDITIONS, DAMPING=OFF WAS MNCRE BEVERE., ALL THE CHEMICAL8 ANP THE[R

COMBINATIONS, ALTHOUGH USED AT LOW =ATES, WEPRE EFFECTIVE IN INCREASING



TAELE 5¢ PEACEMTAGE EAERGENCE JF ALPERMNAN PEA SEEDLIMNGE AFTER GBEED
TREATHMENT WITH FUMNGICIUDES, USING BIFFERENT DO8ACES AND COME-

[ ]
INATIONS OF CHEUICALS AT HigH (2C% = 24°C.) seIL TemPE=ATURES,

TREATMENT, OUNCES PER A
100 pounDE eF SEED TATAL TMERGENCE
PERCENT
Acrex, | 64
Acrex, 0.5 rLus OrTHecIBE, 0425 50
CrtHocive, 0.5 .8
OrTHSCI1DE, D425 PLUS SPeERGEN, 3 50
Sremcan, 6 17
Acrex, Co5 pLUE SeeERGEN, 3 A
CEvESAN, 2 67
SEMESAN, | mLus OrTHecI%E, 0,25 51
SEMESAN, | PLUS Sp;aeon, 3 43
Semzsan, | epLus Agrex, (0.5 54
AragaN, | 37
Arasan, 0.5 mpLus OrTHect1dE, 0.25 £2
Arasan, Qo5 pLUS 3Srz=mGeN, 3 42
Awsrsan, Oo5 PLUS AGRIX, Ce5 52
NON=TREATE® CONTROL 4

Le Se Doz 5=PERCENT LEVEL
| =PERCENT LEVEL 21

Ae PASED ON THE AVE2AGE eF 4 REPLICATE?Y pPLeTS oF 30 secoe
EACH,



TAELE 6.

FERCENTAGE EMEARGENCE @Ff ALDERIAN

WITH FUNGICIDES, USING PIFFERENT

N
29

PEA SEECLINGS AFTEF TREATMENT

DOEAGES AMND COMBINATIONS OF

CHEMICALS AT HIGH (2]' - 24' Ce) BOIL TEMPFRATURZE,

TREATMENT OUMNCCS PER
100 pounws oF sECH

A
TetaL EMERGENCE

PERCENT
AFRASAN, 57
ARASAN, 43
Armasan, 0,5 37
CrTH&CIPE, | 2
QatHecioe, Co5 L9
ARASAN, | PLUS ORTHecIBE, | 56
ArrsanN, Qo5 pLUS OmrTHOCIBE, C.5 35
Arasan, 005 mrLus OrpTHactiYE, 0425 18
Arasan, Co25 mLuUs CRTHacIBE, 0.5 L6
NON=TREATE®D CONTROL |
Le S¢ Doz 5=-PERCENT LEVEL 14
| =PERCENT LTVEL 19

A, BASED SN THE AVERAGE OF /4 FEPLICATED PLETS

EACHe

2F 30 sceps
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THE EMERGENCZe THERE WAS N7 SIGNIFJCANT BIFFEFENCE PETWEEN QORTHOCIDE
75 uvsewd AT | ouNce/lOC PeuUNDS OF SEEB AND AT 045 CUNCES/IOO F3UNDS ©F
SEED, FURTHERMORE, NO SIGNIFICANT |APRCVEMENT IN EMERGENCE WAS OBTAINED
WHEN ARASAN SF=X WAS APPLIED AT TWC INSTEAD eF ONE ouucs/lOO POUNDE OF
SEED, J[HE SAVE CONBITIII WAS OBSERVED WHEN THE SAME CHEMICAL WAS U3ED
AT | ounce AND 0.5 eunces res=»ecTIVELY PER |OC POUNBS ©F SEEB. AS

THE APPLICATIAGN PATES OF THE CHEMICALS WERE DECREASED, THEIR EFFICAEY
AS SEE®D PROTECTANTS ALSC BECREASED, NO INCREASE W EFFECTIVENEES WAS
FOUND WHEN THE CHEMICALS WEPE USED IN COMBINATIAN. ALTHIUGH CRTHOCIDE
75 aAND ARASAN SF=X APPEAR TO BE EQUALLY EFFECTIVE IN CONTROLLING
PREENERGENCE BAMPING=CFF, THE EFFECTIVENEES OoF ORTHOCI3E 75 WAS

HIGHER WKEN THE BOSAGES WERE EQUALe FURTHER EVIDENCE TO SURSTALTIATE
THIS OR8ERVATIEN MAY EE 8BTAINED BY EXAMIWNING THE PESULTS InN TABLE 6 IN
WHICH THE TW@ CHEAMICALS WERE COMSINFED AT BIFFFRENT RATES AS COMPARED

TO THOSE OF THE EZQUIVALEMNT RATES WHENM USED ALENE.

BEAN EXPERITENTE

AGrcx, Vancipe £, OrTHocIDE 75, SPERGEN, JEMESAN, AND ARASAN SF-X
WERE SELECTED FOPR FURTHER TESTING, ALSNE AND IN C2MRINATION UNBER TW 0
eviL TempesaTurzs (16° = 20%Ce ine 2C® - 24%.), ON THE BAElT OF THE
RESULTS CBTAINE® IN THE PRELIMINARY BEAN EXPERIMENTE o

THE RESULTS ARE PRESENTE® IN JTATLE 7o THESE RESULTS SHOW THAT
CRTHCCIEE 75 %AS THE MOST EFFECTIVE CHEMICAL IN CONTROLLING PREEMERGENCE
DAMPING-0FFe THE SAVE WAS TRUE FOR ALL 9F ITS C.MBINATIONS, EXCERT
WHEN CRTY . c1oL 75 WAS " IXEB WITH ARASAN GF-Xe [IN THI8 CASE, A3 WELL AS

WHEN AFASAN SF=X WAS COMEBINED WiITH SEMESAN (THE ONLY TWO® CCMBINATIONE
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TLEBLE 7o PEFCENTAGE EMERGENCE OF R7Ut0 Pod KIBNEY 'JAX PEAN EEZPLINGS AFTER SEED
TREATHENT WITH FUNGICIDES ALONE AND IN COINEINATION, AT Lew (]6® - 20“0.)

ate HIGH (20% =« 24%C.) seiL TenmERATURES,

TaTaL EMERGENCE
[
TREATNENT

Sei1L TEMPERATURE

16° - 20%C. 207 - 24¢C.

PERCENT PERCENT
AGcrex 62 b2
Acrex PLUS VANCIDE 79 92
VANCIBE 57 75
Acrex pLUS OrTHaECIDE 89 84
CRTHACIBE o€ el
Asmex PLUS SPERCON 73 €9
SPERGON 29 £
SPERGON PLUS CRTHOZICE 85 78
SEMESAN 81 77
SzMmeEsA'r PLUS ORTHECIRE 87 £2
SEMESAN PLUS SPERGEN TR €3
ARABAN 84 35
ARASAN PLLS ORTHeCIBE 79 78
ARASAN PLUS SEMESAN 72 e
NON-=-TREATES CONTROL 17 81
Le Se Det 5-PERCENT LEVEL

| -PERCENT LEVEL 14

s, EBACER eN THE AVESRAGE 6F /4 REPLICATED PL37s oF 30 €EEBS EACH,

8. CHEMICALS USED ALBNE AT 2 02./100 LB. €F ©CED; CHEMICALS USED IN
COUFINATION AT | 02./1C0 LB, €° SEE3; EXSEPT FOR VANCIDZ WHICH WAS
APPLIEN AT 4 02. ane 2 02./10C LBE. 9F SEED> RESPECTIVELY.
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TAFELE 8. PERCENTAGE @< FPASTEMERGENCE BAMPING=3FF OF RouN® Peg KIdVEY FAX BEAN

° ,
seecLings A1 vow (16 - 20%,) arve migH (2C° - 24%.) serL TEMPERNTUNES

AFTEX TREATMENT Wl TH VAR|ICUS FUNGICIDZIE ALINE AND (N COMPINAT|ION,

PeE TEMERGENCE IAMPlNG-QFFA
8
TREATMENT
SorL TEMPSRATURE
1€* - 20°, 20° - 24°%,
PSZICENT PERCENT

AGRox 5 13
Asmex P»LUS \VANCIDE A 13
VaNcIeE 7 23
AGgRroex PLUS CRTHOCIDE 4 22
ORTHOC | PE 7 2/
AGREX PLUS SPEPGON 10 17
SrzrceN 2 18
SPeEmrGON PLUS CRTHOC|DE 3 18
SENESAN 2 7
SEMESAN PLUS CRTHOCIPDE 4 11
SEMESAN PLUS SPERGEN 3 18
ArasaN 4 19
ARAacAN PLUS CRTHOC|DE 2 19
ARASAN PLUS SEMESAN I 19
NON~TREATER CONTRAL 3 2

Ae FASER ON THE AVERASE OF 4 mEPLICATER pLOTE eF 2C ZTEEDS EACH.

Be CHEMIGALS USED ALENE AT 2 cz./IOO LDe OF EEED; CHEMICALE USED IN
COUARINATION AT | 1z./|00 LB, 2F SEED; EXCE®T FOR VANCI®E WHICH
WAZ USEM™ AT 4 eZ. AND 2 oz./IOO LRe OF SEER RESPECTIVELY,
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INCLUPING ARATAN) THT EFFECTIVENTSE 0F THE COMBINATIAONGS WAS LOVE® THAN
THAT OF THE SAWME CHEMICALS USE® ALOKE,

THERE WERE NO SIGNIFICANT BIFFEPENCCS EETWEEN THE ETFECTIVENESS ¢OF
OwtudecIPE 75, A”asAN S7=X ANY SEMESAN, EITHER AT LY (16' = <CM.) anm an
HIGH (20' - 24.C.; SO0IL TEYPERATLREE, EUT THE CANTROL ANM THE LESS
EFFECTIVE CHEMICALE LIKE VANCI ™ 5| Ar® SPERGON, SHIWEY SIGNIFICANT
PIFFERENCES AT THFEIC Two E8fL TEMPIRATUME LEVEL3, THE LGWER PERCENTAGE
OF HEALTHY PLANTS BEING REC3AFE® AT THE LOW S§7IL TEMPERATUREe MERE POST-
EMERGENCE BAN®ING=0FF WAS ORSCFVED IV PLANTS GROVWING AT THE HIGH S8IL TEMPER=
ATumres (TAsLE 3). IN THIS ®ESFECT, THF REEULTS WERE SIMILAR TO THOSE 0B-
TAINE® WITH PEAS UNDER €1uiLAr coannnTions (TasLe 2).

IN €RPER TO 3IVS THE MOST FAUJI®A3LE COND|TI®N!E FE®™ ®REENERGENCE
SAMPING=-OFF ATTACK, ANM THUZ @RTAIN & BETTER ZVALUATI@N &F THE CHEMICALS
T® BE TSSTEB, A SECONY NTEAN EXPERIMENT WAS CONIUCTES AT THE L®% TEMPE Y TURE
veInG Aamex, OrTHecidE 75, SPER~ON, SEMESAN, AND 2RASAN CSF=Xe THE CHEMICALS
WERE APPLIED AT DIFFERENT RATES, ALENE AND IN ~-UEINATION (TanLe Q).

CF ALL THE CH%! ICALS USED ALENE, TrTHOCISZE 75 WAS AGAIN THE iAe€ST
EFFECTIVE IN CINTROLLING PPEEMERGENCE BDALPING-OFF, RANKING NEXT WERE
ARASAN SF=X, AGrax, SEMESAN, ANE SPERGON IN ORDER OF BECREAS ING
EFFECTIVENESS,., NO INCREABE IN THE EFFICACY OF THE CONBINATIENS WAS

OBBERVED |F THE CHEMICAL3 GAVE GO3P CANTRIL WIEN USEP ALONE, THERE

WERE N® SIGNIFICANT 21FFCFENCIC BETYEEN OPTHeCIDE 75, Arasan SF-X,
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TABLE Q. PERCENTAGE EMERJENCE OF ReuUN® Pen KIBNEY {AX SEAN SEZNLINGE AFTER

TREATMENT W1 TH FUNGICIDCTS,

USING PIFFERENT FOSASES AND CCMBINAT! &NS

OF CHEMICALE AT Low (169 = 209C,) s01L TEMPERATURES.

TREATMENT, OUNZES PER
ICO myunBs oF SEED

A
ToTaL CMERAENCE

PEACENT

AGcrox, 2 €9
Acmax, | pLue CrTHOCIBE, | 88
Acrex, | pLuUS CrTHecI1BE, 0.5 g6
CatHeCIPE, 2 g7
CrTHOoCIBE, | 20
Sperien, 2 47
SpzrgaN, A 51
Seergon, 6 56
CFTHacime, | PLLE [PER.", | 82
CerHocinz, 0.5 m»Lus Srercen, 2 e
CrTHecIdE, 0.5 pPLUE SeEncan, 2 85
N#N=TREATED CONTROIL 3
Cewesan, 2 (o
SEMESAN, | 7€
SeMESAN, | pLus OmTHOCIBPE, | £7
SeEMESAi, 0.5 pLus CrTHOcIBE, 0.5 91
SemESAN, | mLue Seerasn, | 12
SemesanN, 0.5 PLuUs 3rPERGON, .. 71
Arasan, 2 o7
Arazac, | 8l
Amasan, | mrLuc CeTHOCIRE, | 83
Arasan, 0.5 rrus CatHectyr, (45 €4
ArasSaN, | prLus Szursan, | €7
Awcan, Co5 pPLus SeEmesan, (.5 52
MNON=TREATE® COIMNTROL 36
LeSCey 5~PERCENT LEVEL 10

|-PERCENT LEVEL 12

Ae DBASEY £N THE AVERATE OF 4 REPL!'CATEY rLeTs ¢fF 3C seccs eacH,



A% CEMESAN AND THCIR CrVEISATINE WHEN APPLIEY AT 2 QUMCES AMD AT
| OUNCE/ICC POUNDS OF SEER; NO®F RETNYEEN THE C®ERGON APPLICATIONE WHEN
USEBD AT 2 9UNCEZ, /4 aUNC<S aum O eincen pep |CC pounss oF sFep,  THE
EFFICACTY OF THE QRASAN = SEVFSAN COIVBINATION WAS AGA M LOYER THAN THAT
OF THE EANE CHEMICALS U3SELl ALCNES. N9 ®BCREASE IN EFFECTIVFIESS WAS
QESEPVSE [N THE ARASAN = CRTACCIPE /5 COMBINATION AS IN THE PREVIAUS
TEAN EXPERIMENT,

IN A THIP® EXPFPIMENT, T THeCIDE 75, Amagsn SF-{, AGRex, A3
SEMESAN, THE M°€T EFFECTIVE CHEMICALS IN THE PFREVINUS EXPE!IHENT,
WERE CO/FARED ALCMNE a1® N COTINATIENM, RATES WERE THESS RECIMMENDEDR
ey THE MANUFACTurers (TaeLe [C)e THE COUNINATION ©F SPER32N FLUS
CRTHOCIDE, TFE MOST EFFFCTIVT CEMEINATIIN INCLUBING SPIRION, VA& ALES
INCLUJED IN THIS EXPERPIMENTse ALL THE CHEYISALS ANE THEIR CeMNINATINI
YERE SICNIFICANTLY EFFECTIVE IN CONTROLLING PREEMERGENCE BAMPING=OFF,
AE COMPARED WITH THE NON-TREATED C3NTRELe. HOWEVER, AE IN THE PREV|QUS
BEAN EXPERIMENTS, THE ETFECTIVENIES OF THE ARASAN - SEMESAN COMBINATION
WAS LOWER THAN THAT OF THE SV“E CHEMICALE USED ALIME. |T WAS ALSS
CEESEFVED THAT THE PERCENTAGE O6F NORYVAL P'LAMTS (N TYE NOIMN=TREATED
CONTAGL *AS HIGHER THAM IN THE PREVIOUS EX®ERIMENT. THIE WAE PRA3ArLY
BECAUSE THE 86IL TEVPERATURT RANIE WAS HIsHER (16457 - 2330.) IN THIS
EXYPERIMENT THAN IN THE PREVI$US EXPEARIMEMTS ANP CONIEQUENTLY CONDITIONS

WERE MAIPE FAVORASLE FOP THE GTCRNINATION OF THE MEAN STZENS,
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TAZLE 10e PEPRCENTAGE EMEARGENCE e Raunmd 298 KiIdrEY WAX PEAN S8EFSLINGE AFTER
SEE®D TREATVMEMNT WITH FUNGICI®ES, UBING BI!FFEPENT POSASES AND COMBIN-

ATIENS @©F CHCMICALE AT LoOW (13.5. - 23.00(:.) 89|L TEMFERATURES o

TREATMENT, AUNTES PER A
JCO macrds oF SEED ToTAL SHESGENCE
PERCENT

Acrox, 2 67
Acmex, | mLus OmTHac1EE, | 87
CrTHoeC1DE, 2 84
OmrTHocIBE, | PLUS CSPERGGN, | 83
SEMESAN, 2 86
SEMESAN, | PLUS OmTHocIRZ, | 85
Arasan, 2 e
AmrSAN, | ®mLU8 ORrRTHSCIDE, | 91
Aragan, | pPL 8 SEMESAN, | 79
NON-TREATED CINTROL L2
Le Se 3.2 S-PERCENT LQVEL 15

| -PERCENT LEVEL 1G

Ae PBALED ON THE AVERAGE OF 4 REPLICATES PLETS oF 30 SEE®s
EACH.,



DISCUSSICN ANY CONCLLUSIONS

THE @3JUECT 8F THE PRESENT INVESTIGATIEN WA3 T0 3TUBY THE EFFECT=-
IVENEESE OF A NUMBER OF MERCURIC AND NEN-NERCURIC SEED PROTECTANTS IN
CONTRCLLING SEED DECAY AN? FREEVEIFGINCE BAMPING-CFF ON ®EAS SN) EEANS,
WHEN UEEB ALONC ANB IN CCMEINATISN AT DIFFERSNT POSAGES AND UNBER TV
SOIL TEMPERATURES,

PRELIMINARY EXPERIMENTS TA@ FIiI0 THE MOST EFFECTIVE OF THE SEES
TREATMENT MATERIALE WERE FGLLOWEP BY MORE EXTENSIVE WORK, SEED BECAY
Ata/8R PREEMERGENCE BAMPING=8FF NAS MOST SEVERE UNDER €01L TENPERATURE
CONBITIONE THAT WERT UNFAVQ@RATLE FIN SEED GEPMINATION ANY NORMAL
GPOWTH 3F THE SEENLINGS, ANBD FAVORABLE FOR THE NEVELOPMENT 6F S€IL
PATHOGENIC ORGAMIEMSs THIS W% [N AGREEMENT WITH THE RESULTS *F
Leacd (22) wuo ForND THAT MPREEMERGENCE INFECTION WAS MEST SEVERE AT
TEMPERATURES THAT WEPE RELATIVELY LESS FAVORASLE TO THE HOET THAN TO
THE PATHEGEN AS MEASURED BY THE RATI® 3F THEIR GROVTH RATES." PEA,

A LOW TEURERATURE CFOP, SUFFERED MORE SEVERE SEEL 9ECAY ANB PREEMEPRGENCE
PAMENG=0FF AT HIGH E01L TEMPERATURES (20° - 24’0.) THAN AT LOW SCIL
TeureraTunE (15% = 20°C,). THE REVERSE WAS TRUE FOR BTANS, A HIGH
TEMPERPATURE CROP. THIE CAN FE EXPLAINE® 9N THE EASIS @F A RETARRATIIN

IN THE GEPVWINATION OF THE SEE®S EECAUSE OF UNFAVORAFLE S0IL TEMPERATUFES,
THUS GIVING THE 30IL ®ATHOZENIC @RGANISM3 A LONGER TIME T8 ATTACK THE

SEEB AND THE SEEDLINGS,



THE ORGANISNS 180LATEL FROM 91SEABED PEA SEEDLINGS GROWING AT LOW SOIL
TemremaTures (15€ - 208C.0 4 N3 HiGH 8oL TEmpzraTLRES (200 - 24%C.) were
SIMILAR T® THOSE OBTAINED BY OTHER INVESTIGATors (5, [€, 22, 23). EAvLis
(5), TESTING EEVERAL FUNGI I8QLATED FRON COTYLERONS ANS BDISEASED EMTIRYES
OF PEAS, FCUND THAT SPCCIES OF PYTHIUM ANY BPECIES OF FUSARIUM WERE THE
INLY ORGANIEMS CAPARLE OF INHIEITING EMERGENCT 8F SESED PEAS, THE T ISEASE

BEING ATTPIBITE®D EXPECIALLY To PYTHIuUM 8Pe,. Jacks (]€) Found PyTHiuw

gpPP,, Fusamium gpp, AND FHIZACTONIA SPP, AL THE ME8T CAMMONLY IS8ILATED

FUNG) FREM BISEASED SEEPLINGS @F 2EA, PYTHIUM 8PP, WAS THE MOST CEMMON AT
LOW SOolL TEMPERATU®RES AND FUSARIUM 8PP, AT HIGH 89)1L TEMP®ERATURES,

RHIZACTONIA SOLANI WAE [SOLATE® FROM MOST SEEPE., LEACH AnD SnrTH (23)

MATMED SPECIES €F PYTHI!UM, RHIZAZTCONIA, FUSARI!UM, AND CTHER SIM|LAR

BOIL ORGANISMS RESPONSIBLE FIR SEEDP DPECAY AND BSEEDLING ROT,. LeacCH (22)

FOUND THAT IN PYTHIUM INFS3TE® SO|L, EEED BDECAY AND PREEMERGENCE BDAMP|NG-CFF

INFECTION ©F PEAS WAS MOST SEVERE SETWEEN |2 AND 25%C .. HE @B3ERVE? ALEO
THAT A LOW TEMPEPATURE ORGANI®M CAUSED M@RE SEVERE INFECTION AT A LOV THAN
AT A HIGH S@IL TEMPERATURE, AND THAT WITH A HIGH TEMPERATURE QR3ANIEM,

THE REVERTE WAS TRLE. REINKING (32), REFOARTES THAT GPECIES AF FUSARjUM,

PyTHIuv, APPANOIYCEE, IHIZACTONIA, AND ASCOCHYTA WERE THE ORGANIBMS PRIMARLY

REEPANS IBLE FAOR PEA NAYPING=O0FFo FUSARIUM SOLANY Ve VARTI| Fo ANMD FVTHIUN

ULTIVYUM WENRE SHeWN TO MULTIPLY (N THE 8921L WITH PEPEATEM PEA PLANTINGS.

Fusamium 8PP, WERE THE MOST PREVALENT ORGANISBMS ISQLATEE FROM PEA

SEEDLING® GROWING UNPER HMIGH 801L TEMPERATURE ceppiTrene (20° - 249.).

Jones (18), STUPYING STEM AND RNOT-ROT OF PEAS CAUSED BY SPECIEE OF

FusARIUM, FOUNP ALEO THAT THE ORGANISM PREFERS A S€IL TEMPERATURE ABOVE



e
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18% C., YITH KILLING OF THE PLANT TAKING PLACE AT 24°C. [N aBBITION,
THE S8AME AUTHOR REPORTEDN THAT THE ORGANISA Ig NNT MUCH AFFECTE® BY
VARIATIANG 1N S@IL MOISTURE WITHIN THE LIMITS FAVORABLE FCR PLANT
GROWTH, THE EXPERINENTAL WOARK REPORTED HEREIN CORIOBORATES THESE
FINBINGS IN "ART, THERE WAS A HIGHEP PERCENTAAE OF PGS TEMERGENCE
PAMPING=OFF IN EITH PEAS AND 3EANS (TABLES 2 AND &) IN ®LANTS GROWN
AT THE HIGH THAN AT LCW S0I1L TEMPERATURRES .

ALTHOUGH Jrcks (I16) RE®ARTEY THAT SEE) TREATMENT DOES NET
ORD INARILY GIVE PROTECTION AGAINST POSTEMEPGENCE B\MPING-QFF, HE
N3TE® THAT THE FUN3ICIDES APPEARED T6 B2|NG SCME INCREAEE IN VIGOUR
TO THE SEEMLINGS WHICH ENABLED THEM T® SURVIVE PREEMERGENCE AND
POS TEMERGENCE LCAMPING=CFF ATTACKs eru HIGHLY SUECEPTIELE HOSTS, 8S8UCH
A8 THE VARJETIES 0F PEA AND BEAN J3SY IN THE PRESENT INVESTIGATION;
WITH PLENTIFUL PATHOGENIC SAIL ORGANIEMS, AS SHOWN BY THE RESULTS GF
ISCLATIONS MABE FROM BISEASED SEEDLINGS; AND WITH ENVIRONNENTAL (ceiL
TENPE®ATUTE AND MOISTURE) CONDITIONS FAVORASLE FOX THE BEVELOPMENT
OF THE PATHOGEN3, THE ICEAL CONDITIONS FOR THE PEVELOPMENT €F PREEMER=—
GENCE BANMFING-€FF WAS SECUREB. UNDER SUCH CENDITIONE, IT WAS P@SS|IBLE
T® MAKE A EETTER EVALUATIAN 3F THE EFFECTIVENESS @F THE CHEMICALS
TESTED.

REPORTSE ON TCXIC EFFECTS OF SEVERAL FUNGICIDES ON TREATEL EEED
HAVE BEEN MABE BY SEVERMAL AUTHCRS (1, 3, &, 25). ALSe SEVERAL
ENVIRONMENTAL FACTORE SUCH AS £0IL MOISTURE AND SCIL TEMPERATURE HAVE
BEEN FCUND TO CAUSE NIDE VAPIATIONS IN THE EFFECTIVENESS CF THE CHENICALS
USED AS SEEP PROTECTANTS (|3, 14, 15, 13}. | T WAS THOUGHT THAT A

COMPAP[SQN BETNEEN THE EFFICACY OF ZHEMICALE USED ALONE AND IN CCM-
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BINATION, UNDER DIFFERENT CCENDITIONS OF €0IL TEMPERATURE, WOULD REVEAL
DIFFERENCEZE IN EFFICIENCY, THE FIRST REPLICATEL EXYFZIRINENTS IN WHICH
THE CHEMICALS WERE TESTER AT THE SAVE TIME UNDER TY® SOIL TIMPEIIATURES
EHOWED THAT IN BOTH PEAS AN) FEAMNE THEFE WERE NO CSIGNIFTICANT MIFFERENCES
EETWEEN THE EFFECTIVENESS O0F THE FUNGICIDES WHFEN LUSED AT LOW ANE AT

HIGH ECIL TEMPERATURES . THEFE WEFRE SIGNIFICANT DIFFEFENCES BEZTWECHN
NOM=TREATED SEETS AND THOSE TREATED NI TH THE LTZSSE EFFECTIVE CHEMICALS

IN THE BEAN CXPEJMEANTS , THE LCVES FETCENTAGE OF HEALTHY PLANTS EBEING
RECECFRBPED AT THE LOW SO0IL TEMPERATURES, AT THE Le&% SOjL TEMFERATURE,
GERMINATION WAS DELAYZD ZEULTINS IN AN ILLCFEASEL AMOUNT 97 SEEL TECAY

ANY ®PRECMIIFENCE DA

P ING=0FF, IF THE GHEWMICAL A22L 1% a3 w3; 49
EFFECTIVE PRCTECTANTe T''1 . A" THZ CASE WITH VANCIDE 51 awo Zre-snar,

THIE CAN READILY TXSLAIN, AS EHOWN IN Ta~lm 7, THT "IFFFRENCES FETWEEN
THE EFFECTIVENESE OF THE CHEWICALS AS EEED PRATECTANTS AT THT LEy AMND

AT THE HIGH £@IL TEMPERATUPES, ALTHOUGH THESE DIFCE CMNCES WETE NOT 1€
EIGNIFICANT 1 THE PEA EXPERINENTS (TAEBLE 2), E€IMILAR VARIATIONSE WERE
CISEPVED, leCae, THE HI3HER POETEMERGENST MAVPING—86FF SCCURREB UNDER

HIGH §81L TEMPERATURE cONYITiens (TacLe 2).

No PIFSFRENCES [N ETFECTIVENESS OF THE CHEICALS USED ALONE, CPNSARED
THEIF CEMBINATIIN USE WERE FOUNL IN ANY 87 THE PEA AND EEAN EXPERIMENTS.
IN GSNERAL, THE CHEMICALS IN COMBINATIEN NERE GNLY AS EFFECTIVE AS
THE EETTER @F THE TWO CHEWICALS WHEN USE® ALOGNE. F@8m” EXAMPLE, IN TABLE 7,
THE PERCENTA"E EMERGENCE OF BEAN SEED TREATED Y| TH 3EMESAN PLUS ORTH~CIDE
75 was 27, wuyiLE Fer SEVESAN ALONE 1T was &] ane For CORTHCsIR= 75
ALONE 1T vas B8O, THE 384E TAELE SHOWS THAT THE PERCENTAGE EMER3ITNCE

OF 3EEY TREATSI Wi TH SPIRGEN ALONE Wit 20; THOSE TETATE" 44TY

Crtuocine 75 Gave &7-PERCENT SSEBLING EMERILNCE, AND THE COMBINATION



OF BOTH CHEMICALS, 35-PERCENT. THUS 1T APPCARS THAT THS ETFECTIVENESS

6F THE COMEBINATIANE |8 PIRESTLY RELATED TQ® THE EFFECTIVENESS €7 THE

SAME MATSAIALS USED ALONS, THE SRTATER THE EFFECTIVEMNESS OF THE GHSWM|CALS
WHEN USED ALONE, THE GREATER THE EFFICACY €7 THEIR CAVMBINATIONS,

THE®E WERE SOME CASES IN WHICH THE E"FECTIVENESE @F THT COMEINATICNS
WAS LESE THAN THAT 97 EITHER ONE ALTNEe THIS WAS OBSERVED ONLY |IN THE
BEAN EXPERIMENTS, THE COMBINATI®\E OF ARASAN SF=X, A NON-MERCURIC FUNGICIPE,
AND SEMCEAN, A MERS''FIC FUNSICIBE, WERE LESS EFFECTIVE IN CONTRALIL|NG
BAMPING-@FF THAN VERE EITHER usen aLeang (Tastes 9 anc 10). THE SAME EFFECT
WAE OB3ERVLC® WHEN THE CHEINICALS WERE TESTED AT THE GAME TIME UNBER TV @
80IL TEMPERATURE CONDITIONE AS S40WN IN TasLE ’7. ALTHOUGH IN ONE REAN
EEE® TREATMENT EXPER[MENT THE ARASAN SE=X=CRTHEC|IDE 75 CAIMBINATION WAS
LESS EFFECTIVE THAN THE SAME CHEM|CALS USED ALONE (TABLE 7), TiIsS mEACTICN
WAS NOT O3BESRVED IN THE REST OF THE EXPERIMENTE,

SEVERAL FUNMNGICIDE3 WERE ETFESTIVE IN CONTRELLIMNG PREEMERCENCE
IAMPING=OFF IN PEAS AND BEAM3 ®mUT ORTHOCIBE 75 WAE BY FAR THE MOST
EFFECTIVE THRIUGHBOUT ALL THE EXPERIMENTS, THE SAME WAS TRUE FeR ALL THE
COMBINATIONS INCLLRING THEIE CHEMICAL., THESE RESULTE ARE ACCOFDING T8 THAEE

A
GCTAINED EY ANFERSEN ANN PEZEEUW  wHe FOUN® OPTHOCIRE 75 Te £C THE 1esT
EFFECTIVE CHEVICAL F%P CONTROLLING SEED BECAY AND PREEMERCINCE PAMP|NC-QFF
oF ALPEPMAN PEAS aAND ReUND Pes KIDNEY YWAX BEANS. THEY cemparepr CrRTHOCIRE 75
WiTH TWENTY-EIGHT SEED PRETECTANTS tncLuminc CEMESAN, CRTHe ScEs GUAFRD,

C & C L-224, VANci®E 51, Acrevx, ARasaN SF=Y, SPERSEN, 2NN @THERS IN THE FIELD,

Ao UNPUPLIEHED FIELD %ATA,



SPERGON, REFCRTE. AN® ECE™I'ENBET AS AN EFFECTIVE €£EED PRCTECTANT
Fam PEAS AND =EANE EY aTHERE (5, I3, 14, 23, 28, 24, 15), wAs RELAT-
IVELY INEFFECTIVE IN THESS EX®ER|IWENTS AS CON®ARED WITH THE 2THER
FUNGICITES TESTEPs |N £OME CASE3, EVEN WHEN APPLIED AT DOUSLE THE
RATE PECOMI'ENBEP BY THEMANUFACTURERE (TaBLE 5), IT WAS NAT EFFECTIVE
AGAINST DAMPING-0FF, SECENTLY, ANIEPSEN AN®D PeZeeuy (|, 2) AND WALLEN
(L2) =EPERTE® EIMILA® RESULTS 7TEGAPDING LOW EFFICACY 6F S3ENGON AS
A SEE® PROTECTART, NCNew ane MelaLian (30) EXPLAINED THIE FACT BY
CONSITERING THAT THE SO[L TEXTURE ANMB ALKALINITY MAY EE LIMITASLE
FACTORS WHICH INFLUENCE THE EFFECTIVENESS OF SPERGAIN AS A G303 EETD
®EOTECTANT,

IN GENERAL, ARASAN SF=X, PG1°x, JEMESAN, AND C X C L-224 were
EQUALLY EFFECTIVE IN CONTROLLING PREEMERGENCE DAMPING=OFF |N PEAS EITHER
WHEN U3BED ALANE OR IN CS8MFINATION. |N BEANS, HEWEVER, THERE WERE N@
SIGNIFICANT DIFFERENCES IN THE EFFECTIVENESS oF ORTHICIDE 75, ARASAN
SF=YX, AND SEMESAN WHEN APPLIED AT D|FFEMENT RATES BES|IDES THOSE RECOM-
MENBDEN BY THE MANUSACTURERS, AGROX, ALTHOUGH SIGNIFICANTLY LES8S EFFECTIVE,
LAS SHOWN TO RE SATITFACTORY FOR CONTRCLLING PRECMERGENCE DAMPIHNG=@FF ON
BEANS .

IN PEAS, THERE WAS NC€ SIGNIFICANT DIFFERENCE RETWEEN OrTHOCIDE 75
WHEN APPLIED AT 2 6uUNCES AND AT | nunce/100 pounes efF 6een (TaeLe 4).
EvEN AT 0.5 ouncec/100 weuNrs oF SESB, OPTHCCIDE 75 WAS AN EFFECTIVE
8EED PROTECTANT (TABLE 5). THE EAME RES®CNSE WAS NOTED WITH ARA®AN SF-X

TagLe 6)s THE REVERSE WAS TRUE FOR THE LESS EFFECTIVE C IEMICAL8. THUS,
AS BHONN IN TABLE 4, THE EFFICACY OF SPERGON WAS SIGNIFICANTLY INCREAEED

’

AHEN APPLIEY AT 4 OUNCES AS COMPARED To 2 cuNces/|OC mauNDs oF SEED,



IN GENERAL, WITH THE MOST EFFECTIVE CHEMICALE, LIKE ORTHICIDE 75 rne
ARASAN S7=X, NO SIGNIFICANT INCREASE IN STAND WAS 2PEETVED BY VARVING
THE APPLICATION RATES,

| T APPEARS THAT NO APZITIONAL BENEFITS CAN BE DPERIVED FROV THE
APPLICATION OF COMBINATIONS OF FUNGICIDES USED IN THESE INVESTIGATIONS,
THIS 9¢ES NOT EXCLUDE THT ®Q8SIRILITY THAT OTHER CHEWICALS, WHICH WERE
NOT INCLUBED [N THIS PARCGRAN, WOULD 3E EFFECTIVEe ~UT SINCE THE MOST
EFFECTIVE FUNSICIBE3 WEFE INCLUBED [N THESE STUBIES, AND S|INCE THE LESS
EFFECTIVE CHEMICALE WHICY WERE INCLUDZD PID NOT EFFECTIVELY CUNTRIL
BAIIPING=NFF WHEN USED ALONE @R IN COMBINATICN, THE CHANCES OF GBTAINING
A SU)TAELE CONFINATION EETTER THAN EITHER CHEMICAL ALONE, APPEARS VERY

JNCERTA I N,
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SUILTARY

le CLVERAL SEE® PRITECTANTS WERE SELECTED AN® TESTED ALONE AND
IN COMEBINATION, IN PRELIMINARY EXPERIMENTS ON ALDI,#A(c PEAS ANLE EeUMNE
Fem KIANEY WAX EEANS UNDER GREEWHOUSE CuilL| TIONS AT TV ® S%IL TEMPERATURES ,
2. THE MCST PREMISING FUNSICIBES WERE RETESTED IN A SERIES OF
EUFEEQUENT EXPERIMENTS, DOTH oN PEAS AtD BCANS, AT tew (16% - 20%.) aue
AT HIGH (ZC® = 2/9C.) #01L TEMFERATUREEW VARIATIENS IN COMEINATIINE AND

APPLICATION PATES, BELAY N3 Arcve THEEE RECONMMENPEZ EY THE MANUFACTURERS,

WERE MADE THREUGHAUT ALL THE EXPERINMENTE o

Ze CEVERAL CHEMICALE VERE EFFECTIVD 10 “UITHALLIIC FIFEYFr o e
EARTIDC=CRE 17 "ufe ot cneoo 0 v L (CarTAN) WAS BY Fas THE
@35 T CFAFECTIVES  TANZING NEXT T JRTHI21Z [0 wEre APASAN SF-X, Acrex,

Semvesan, aye C % C L=<R4« SoEmnant, GENERALLY REGCAVHENDZI. FOR PEA AND
EEAN BEEB TREATMENT, WAS RELATIVELY INEFFEZT'VE IN THECE TESTE,

Lie M@ INCREAEE IN THE EFFECTIVINESS OF THFE CHEMICALS TESTSN WAS
O=SERVED 2Y COVBINING THEN, IF WHEN USED ALONE THEY GAVE Ge€OD PRESMERGENCE
pALP | NG-AFF CONTR%Le |N 3ENERAL, THE CPREATER THE E“FECTIVENESS OF THE
CHEMICALS WHEN USED ALONE, THE GREFTER THE EFFICACY 9F THEIR COMBINATIENS .
FURTHEFMORE, THE FUNGICIBEE AND THEIR COMBINATI ™I WERE EQUALLY EFFECTIVE
WHEN UEED UNJER LEW AND HIGH S80|L TEMPEIRATU™E CENBPITIONS .

5¢ IN ALL THE FPEAN SEEY TREATMENT EXPERIMENTE, THE EFFECTIVENESS
OF THE CSMEINATION ARASAN J3F=X AND SEUFIAN WAE LOWER THAN VIHEN THESE

CHEMICALS WERE APPLIED EEPARATELY. THE SANE REACTI N WAZ NCTED IN 8MLY CONE
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OF THE RSAN EXPERICATS ¥HIN ARASAN SF-X WAS COMBINED wiTH OxTHecias 75,
€. PREEMESGENCE EAM®ING-O0FF WAS MOTE CEVERE WHEN THE €CIL TCKPZIA=
ATURE CENBITIONS WERE LTSS FAVO-A3LE FOR SEED GERMINATION AND NORMAL
GROWTH ©F THE SEEDLING®. UNBER SUCH CONDITIGNS, SEED CERMINATION AMP
SEEDLING EMETSENCE WAE BELAYEZOD, GIVING THE €CIL PATHOGENIC ORGANISMS
A LONGER TIME TO ATTACK THE SEEDSe POSTEMERGENCE “AMPING-OFF WAS MERE
COMMON, BITH It PEAS AllD BEANS, AT HISH gciL TEuwrEraTures (20° = 24°C,)
THAN AT Low s61L TzurezaTUunEs (16° - 20°C.).
7e WHEN ISOLATIOINS WEFE MADE FRC¥ PISEASEL PEA SEEDLIMGE GRCWN
AT THE TWD SCIL TEMPEMATURES, PYTHIUM SPP, WERE THZ NOST ABUNDANT

ORGANISAS AT THE LOW SCIL TEMPERATURE, AND Fusarium 8PP, AND MHIZBCTONIA

o ——

PP, WEFE THE LEAET NUMEROUS . AT THE HJGH €CIL TOMSLEITUITD, L

8PPe WERE MOST PREDONINANT, ~“OLL".FDM CY FHIZOs T M A €FFe AND PYTHIUM S8PF,,

E. PREEMERAFENCE TAMPING=9FF AND SET > TECAY 3F PEAS AMND DEANE

CAN BFE SUCCESCFULLY CONTRILLED BY SEZT: TREATUENT,.
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“XPLANATION oF PLATES

THE PLATES 6HO® THE RELATIVE EFFECTIVENEES OF VARIAUS FUNGICIDZS
WHEN USED ALONE AND IN CIUEINATION AT BIFTERENT DOSAGES, IN CONTROLLING
€EED BECAY AND PREEUERSENCE BALPING~CFF IN ALGERMAN PEA8, THE PEAS WZRE
3®QWN UNDER HIGH SRIL TEWFERATURE CONPITIWNS (20° - 2400,) IN THE GFEEN-
HOUSE AND THE PICTURES WERE TAKEN FOURTEEN BAYS AFTER PLANTINGe THE
®HOTCGRAPS ARE FROM THE SA.E EvPERIMENT (TABLE 4)e EACH TREATMENT PLCT
CONSISTS OF TW® ROWS AND THE RATE3 aF APPLICATION ARE IN sunces/100 peunss

CF BEER, AFTEFR THE FUNSICIDE.



CovPAR|SeN "ETWEEN THE

PLATE |

NOCN=TREATE® CONTR@GL AND ©°"ME OF THE MOST

EFFECTIVE FUNGICIPES USED ALONE AND IN COIMEINATIONG | .

FROM LEFT Te
Mes 172
Ne. 22,
Noe. |8
Ne. 12,

Neo 20.

RIGHT :

SEMESAN, 2

ALy
ArasAN TF=X,

C & C L-224,
NaN=TREA TED

AragAN SF=X

| pLug CrE=ceN, |
1 pLUS ARaCAN SE=X, |
coanNTrReL

, | PLUS CrTHecicE 75, |



PLATE 11

SEEPLING EMERGENCE AFTEF BEEY TREATMENT WITH EOME OF THE NOST

EFFECTIVE CHEMICALS APPLIED ALSGNT AND IN CENVBINATION.

Frem LEFT T@ RIGHT:

Nee. 20s ARASAN SF=X, | PLU3 CrTHOCIDE 75, |
Neo 19. LpasanN SF=X, | PLus OrTHacipe 75, 0.5
Neo 186 C & C L=224, | PLUS ARAsAN SF=X, |

»

Ne. 174 ARASAN SF=X,

MNo o lé. c&cC L'224: 2



EFFECTIVENESS 8F SPERGON AND SOME €F 1T8 COMBINAT|ONS

PLATE 111

Wil TH THE NeN=TREATE® CONTROL,

FRoM LEFT

Ne.

Ne.

e

FTIGHT:

CrtHocIBE 75, 2

Acmex, | mLus Seeazen, 2
SeErRGON, 2

Srercen, 2 pLus O=THaciae 75, C.

MeN=-TFEATED CeNTROL

14
7

AE

CoOMPARED



CenrTr

EFFECTIVENESS

L AML £ F
Fobivp Lef T

Ne . 60

' ~
e 4&{;0

Nea. 13,

[Neo 25-

Ne. 5,

[}

FRERT ARERTNED T

BLACTE TN

8F CRTHeCITE 75 AE CEMPAREER

\nmex, | epLus Crergen, 2
CreE=gen, | mLue CRTHOCIME
CEMESAIN, 2

NeN=TREATED CONTREL

CeTrecive 75, |

e

1

W TH

THE

NE S

~

e EA

b R ¢



CommaricaN BETWEEN SPERCON USER ALONE ANP

Acmax, AT

From

PLATE

v

TW® CIFFEFENT APPLICATION RATEF,

LEFT T8 RIGHT:

Neo 10
Ne. 9.
Moo 8e
Ne. 7.

Ne. 6.

SEMESAN,

SeERGEN,

SeERGEN,

Acrex,

A
AGRrox,

IN

CAVRINATION WITH

| pLue O=xtHeci®e 75, 0.5

N

PLUS

PLUS

Sececen, |

Seemcen, 2
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