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C(HPARISGN SETDEEN THE New-TREATED CONTROL AND SCNE CF THE

MOST EFFECTIVE FJNGICIDES USED ALCNE AND IN COMBINATION.

SEEDLINC EMERGENCE AFTER SEED TREATMENT wITH SCHE OF THE

M!ST EFFECTIVE CHEMICALS APPLIED ALCNE AND IN CCMBINATICN.

EFFECTIVENESS oF SPERGON AND SCHE OF ITS CCMBINATIDNS As

COMPARED wITH THE NON-TREATED coNTaoL.

EFFECTIVENESS SF ORTHOCIDE 75 AS cerARED wITH THE NoN—

THEATED ceNTaoL AND some OTHER TREATMENTS.

CoMpARISCN SETHEEN SPERGON wHEN USED ALeNE AND IN comaln-

ATIDN HITH AGROX AT Two DIFFERENT APPLICATION RATES.



INTPODUCTION .

SEVERAL FACTOPS MAY BE RESPONSIBLE F9R THE FAILURE OF SEEDS TO

GERMINATE C: THE SEEDLINGS TO EMERGE FRGM THE SOIL. SOME OF THE MOST

COMMeN CAUSES OF RECUCTION IN STANDS CAN GENERALLY BE ATTRIBUTED TO

SEED DECAY, SEEDLING ROT, AND POST SOT CAUSED BY SOIL INHAaITING

IRGANISMS, INCLUDING BOTH SAcTEPIA AND FUNGI, AS wELL AS TO THE

INVASION OF THE GERMINATING SEEDS BY INSECTS (3, I4, 29).

SPECIES OF PYTHIUM, RHIZOCTONIA, FUSARIUM, PHYTOPHTHOPA, APHANQ-
 
 

MYCES, AND BOTRYTIS (7, 8, 2|, 22) ASE AMONG THE MOST COMMON FUNGI

-—-—- '-———-——- T

CAPABLE OF CAUSING SEED DECAY AND DAMPING-OFF. GENERALLY, THESE

ORGANISMS LIVE AS SAPPOPHYTES ON THE DECAYING ORGANIC MATTER IN THE

SOIL AND EECOME PAPASITIC BY ATTACKING THE SEED OR THE SEEDLING AS

SODN AS IT STARTS TO GERMINATE (l5). THESE FUNGI OIFFEA IN THEIR PATHOGENECITY,

DISTRIBUTION AND CONCENTRATION IN THE SOIL, AND IN THEIR GROWTH RE-

QUIREMENTS. SOME SPECIES ARE MORE DATHOGENIC THAN OTHERS AND SOME

CROPS ARE MORE SUSCEPTISLE THAN OTHERS.

THE SOIL ENVIRONMENT IN WHICH THE SEED l8 PLANTED INFLUENCES THE

TYPE AND POPULATION OF THE SOIL ORGANISMS CAPABLE OF cAUSING SEED

DECAY AND SEEDLING PDT. AMONG THE MOST IMPORTANT ENVIRONMENTAL FACTORS

APE SOIL TEMPERATURE AND SDIL MOISTURE (I5). 'flITH OTHER FACTORS BEING

CONSTANT , THE SEVERITY OF THE INFECTION AT DIFFERENT TEMPERATURES IS

DETERMINED, TO A CflNSIDERAELE DEGREE, BY THE RELATIVE GRGWTH RATES OF

THE HSST AND THE DATHOGEN (22). AS A CONSEQUENCE, wHEN SEEDS DF A HIGH-



TEMPERATURE CROP, SUCH AS BEANS, ARE PLANTED UNDER Low SOIL TEMPER-

ATURE CONDITIONS, ANY DELAY IN OERNINATICN USUALLY RESULTS IN IN-

CREASED SEED DECAY BECAUSE THE SEED-OECAYIN3 ORGANISMS DEVELOP

FASTER THAN THE GERMINATION SEED. WITH THE SAME PATHOGEN A Low

TEMPERATURE CROP, SUCH AS PEAS, WILL HAVE LESS INFECTION AT Low

THAN AT MODEPATE OR HIGH SOIL TEMPERATURES 3, IE, 22).

AN EXCESS OF SOIL MOISTURE IS ALSO AN IMPORTANT FACTOR BECAUSE

IT FAVORS THE DEVELOPMENT OF MANY PATHOGENIC ORGANISMS, PARTICULARLY

PYTHIHM SPP., WHICH ARE AQUATIC IN HABIT (3. l4).
 

TwO TYPES OF DAMPINs-OFF OCCUR NFICH CAN BE DIFFERENTIATED ON THE

OASIS OF THE SYMPTOMS EXHIBITED EY THE HOST AND THE TIME OF ATTACK

BY THE PATHOGEN. IN THE PPEEMERGENCE TYPE OF CAMPING-OFF, THE

GERMINATING SEED OR SEEDLINS MAY BE COMPLETELY DESTROYED, OR ONLY

A PORTION OF THE SEED MAY RE INVADED AND THE SEEDLING EMERCES GEN-

ERALLY IN A HEAKENED CONDITION. IN POSTEMERGENCE CAMPING-OFF A

SIMILAR ATTACK OCCUFD AT OR BELow THE GROUND LEVEL AFTER THE SEED—

LING HAS EMERCED (I5, 22).

SEED DECAY AND THE PREEMERCENCE TYPE OF DAMPING-OFF CAN BE

CONTROLLED SUCESSFULLY BY COATING THE SEED wITH FUNOICIDAL CHEVICALS.

THE VALUE OF SUCH TREATMENTS HAS BEEN DEMONSTRATED BY SEVERAL IN-

VESTIGATCRS (I, 8, II, I6, I9, 2|), WHO HAVE SHOWN THAT SEED TREAT-

MENT wILL RESULT IN THE PRODUCTION OF MORE VIOCROUS PLANTS, IN-

CREASED STANDS, AND GENERALLY A SUBSTANTIAL INCREASE IN YIELD.

TODAY SEED TREATMENT HAS BECOME A STANDARD PRACTICE IN AGRICULTURE

AND SINCE NEW CHEMICAL CCMPOJNDS ARE DEVELOPED EVERY YEAR, STUDIES

CN THEIR EFFECTIVENESS ARE NECESSARY (2).



OBJECTIVES

THE PRESENT INVESTIGATIONS WERE CONDUCTED:

I. To DETERMINE NIETHER THE USE OF CHEEICAL FUNGICIDES IN

COMBINATION wOULD INCREASE THEIR EFFECTIVENESS OVER THE USE OF EITHER

CHEMICAL ALONE FOR CONTROLLING CAMPING-OFF IN PEAS AAD BEANS. SPECIFIC

ATTENTION WAS GIVEN TO THE COMBINATION OF A MERCURIC wITH A NON—

MERCURIC TYPE OF FUN3ICIDE.

2. TO ASCERTAIN YHETHER THESE CHEAICALS WERE MOAE SUITABLE

AGAINST ORGANISMS OPERATING AT LOw THAN AT HIGH SOIL TEMPERATURES

AND VICE VERSA.

3. TO DETERMINE THE VARIOUS TYPES OF SOIL INHIBITING PATHDGENIC

ORGANISMS ACTIVE UNDER Lew AND HIGH SOIL TEMPERATURE CONDITIONS.

4. TO STUDY TH; ETTECTIVENESS rF THE VARIOUS CHEMICALC USED

ALONE FOR CCNTPtLLING SEED DECAY AND DANPINO—OFF.

5. To NOTE THE I'EIIITIYF TOYICITY, IF ANY, OF FUNG CIDES u O
J

M O

ALONE AND I“ ””“"I“"I”“.

THE INVESTIGATIONS INCLTDE ”'“Fan SEED TREATMENT EXPERIMENTS

ON ALDERVAN PEAS AND QOJN: POD KIDNEY WAX BEANS CARRIED OUT UNDER

GREFNHOUSE CONDITIONS AT MICHIGAN STATE COLLF.E DURING THE FALL OF

[953 AND WINTER OF I054.



REVIEW OF LITERXTJ?E

THE TREATMENT OF SEED wITH CHEMICAL COMPOUNDS TO PREVENT DAMPINO-

OFF EECAN AS EARLY AS THE SEVENTEENTH CENTURY (38). IT HAS NOT UNTIL

THE DEVELOPMENT OF THE ORGANIC MERCURY COMPOUNDS, IN 1313, THAT THE

MODERN USE OF CHEMICAL PROTECTANTS STARTED. ALTHOUGH THE CHEMICALS

wERE USED PRIMARLY FOR PREVENTING SEED INFECTION, EETTER STANDS

TOGETHER wITH MORE VIGOROUS PLANTS HERE ALSO OBTAINED. THESE FIND-

INGS FORMED THE BASIS FOR STUDY OF THREE 3EJECTIVES OF FUNGICIDAL

SEED TREATMENT; (I) SEED DISINFESTATION OR DESTRUCTION OF CONTAM—

INANT SPORES OR OTHER FORMS OF PATHOGENIC ORGANISMS PRESENT ON THE

SEED SLRFACE: (2) SEED DISINFECTION OR RIDDING THE SEED OF A PATH-

OGEN wHICH HAD DECOME ESTAELISHED WITHIN THE SEED COAT OR IN DEEPER-

SEATED TISSUES; (3) SEED PROTECTION OR PROTECTING THE SEED AND THE

YOUNG SEEDLINGS FROM SOIL INHAOITING PATHOGENIC ORGANISMS wHICH

MIGHT OTHERWISE CAUSE SEED DECAY SEFORE GERMINATION OR DAMPING-OFF

EY PARASITINC THE SEEDLING AT OR IMMEDIATELY FOLLOWING OERMINATION

(3’ 30: 38)‘

IN THE CASE OF SEED DISINFESTATION AND SEED DISINFECTION, THE

ENVIRONMENT AT THE TIME OF THE TREATMENT CAN SE CONTROLLED, OUT IN

SEED PROTECTION, SUCH SOIL FACTORS, AS TYPE, REACTIQN, VEISTURE,

TEMPERATURE, AND FLOPA, ARE BEYOND CONTROL. BECAUSE OF THIS, SEED

TREATMENT wITH PROTECTANTS MAY BE HIGHLY SUCCESSFUL IN ONE INSTANCE

AND MUCH LESS EFFECTIVE IN ANOTHER (38).

THE CHEMICALS USED TODAY FOR SEED TREATMENTS MAY SE CROUPED AS:

(I) INORGANIC MERCUFIALS (MERCURIC CHLCRIDE), AND ORGANIC MERCURIALS
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CERESAN, SEMESAN, ETC.); (2) COPPER AND ZINC INORGANIC COMPOUNDS,

SUCH AS CURRACIDE, ZINC OXIDE, ETC.; AND (3) NON-MERCUAIAL ORGANIC

COMPOUNDS wHICH CAN BE METALLIC OR NON-METALLIC, FOR EXAMPLE

THE ORGANIC SULFURS AND QUINONES (25).

LEUKEL (25), IN HIS REVIEO OF THE LITERATURE ON THE RECENT

DEVELOPMENTS IN SEED TREATMENT, GAVE A DETAILED REPORT ON STUDIES

OF SYNERGISM AND ANTAGONISV EETWEEN MIXTURES OF FUNGICIDES AND

HORMONES, INSECTICIDES, DILVENTS, AND OTHER FUNGICIDES.

THE ADVISABILITY OF ADCING GREOTH-PROMOTING SUESTANSES TR

CHEMICALS USED FOR SEED TREATMENT WAS STUDIEO BY BAYLIS (6) wHO FOUND

THAT THE PRESENCE OF A GROWTH-PROMOTING SUSSTANCE IN A MERCURIAL

PREPARATION GAVE NO ADDITIONAL BENEFITS EHHER IN EMERGENCE, VIGOR OF

GRODTH, OR PEDUCED LIABILITY TO PHYTOCIDAL DAMASEO

IN THE FIELD OF SEED TREATMENT THE SUBJECT OF SYNERGISM AND

ANTAGONISM BETOEEN DIFFERENT FUNGICIDES AND INSECTICIDES HAS RECEIVED

LITTLE ATTENTION (25). HOOEVER, RECENT STUDIES ON THE EFFECT OF

MIXING INSECTICIDES WITH FUNGICIOES HAVE GIVEN PROMISING RESULTS.

LEUKEL (25) IN I946, FOUND THAT CERESAN AND SEMESAN JR. REDUCED THE

INSECTICIDAL ACTION OF DDT SOMEWHAT, WHEREAS THE OTHER FUNGICIDES

TESTED HAD NO APPARENT EFFECT ON IT. THE INSECTICIDAL ACTION OF

MAGNESIUM OXIDE NAS APPARENTLY UNAFFECTED BY ANY OF THE FUNGICIDES.

HowE, ET AL. (IS), IN I952, DEMONSTRATED THAT FELIABLE CONTROL OF SEED

CORN MAGGOT AND SEED DECAY ORGANISMS WAS OBTAINED wITH A COMBINATION

INSECTICIDE-FUNGICIDE. THEY FOUND THAT IN COMBINATION wITH INSECTI-

CIDES (ALDRIN, CHLORDANE, DIELDPIN AND LINDANE) ARRSAN WAS MORE SATIS-

FACTORY THAN SPERGON OR PHYGON AS SEED TREATMENT FOR BEANS. IN ORDER

TO PREVENT INSECTICIDAL INJURY TO SEED, IT WAS NECESSARY TO REDUCE



THE DOSAGE To A MINIMUM. THE EXACT NATURE OF THE INSECTICIDE INJURY

WAS NOT WELL KNOON.

ANDEFSEN, ET AL. (A) AS RESLLT OF FIELD EXPERIMENTS ON SEAN, FOUND

NO SIGNIFICANT DIFFERENCE BETwEEN I & D (THIURAM PLUS LINDANE) AND

SEED GUARD (CAPTAN PLUS LINDANE) AS SEED TREATMENTS FOR CONTROLLING

MAGGOTS AND SEE: DECAY ORGANITUS. THEY STUDIED THE EFFECTIVENESS

OF LINDANE, DIELDRIN, HEPTACHLDR AND CHLORDANE, USED ALONE AND IN

COMBINATION wITH SEVERAL FUNCICIDES INCLUDING CAPTAN, THIRAM AND PHYGON.

LEACH, ET AL. (2(), CONDUCTED EXPERIMENTS FROM I950 To I952 TO

COMPARE THE EFFICACY OF VARIOUS FUNGICIDE-INSECTICIDE SEED TREATMENTS

ON LARGE LIMA BEANS. THEY FOUND THAT IN SOME CASES, THE INSECTICIDE

USED ALONE PRODUCED A REDUCTION IN EMERGENCE OF TREATED SEEDS BUT

WHEN USED IN COMBINATION DITH A FUNGICIDE, THIS ADVERSE EFFECT WAS

ELIMINATED OP GREATLY REDUCED.

BAYLIS (6), COMPARING THE EFFICACY OF RED CUPRDUS OXIDE AND AN

ORGANIC MERCURIAL CHEMICAL FOR PEA SEED TREATMENT, REPORTED THAT

THE ADDITION OF A STICKER MAS UNDESIRABLE WITH EOTH FUNCICICES.

DEZEEUw AND ANDERSEN (IO), STUDYING THE DRY AND SLURRY METHODS

OF CHEMICAL APPLICATION TO PEA SEEDS, REPORTED THAT CERESAN M

APPLIED IN THE DRY FORM AT 4 O2./)OO LB. OF SEED, RESULTED IN SIG-

NIFICANT STAND INCREASES, SHEREAS STANDS OF SEVERAL PEA VARIETIES

WERE REDUCED SIGNIFICANTLY DITH THE SAME RATE OF APPLICATION OF

FUNGICIDE IN A wATER SLURRY. THE SAME MORKERS (I, 2) IN SIMILAR

STUDIES, FOUND THAT EITHER THE SLURRY OR THE DRY METHOD WAS SATIS-

FACTORY wITH CTHER MATEPIALS AND THAT OATER AND UETHOCEL SLURRIES

(7% METHOCEL SOLUTION), WERE EQUALLY EFFECTIVE.

 

(A) UNPUBLISHED FIELD DATA.



CORCOS (9) STUDIED THE EFFECT OF ORGANIC MERCURY PPOTECTANTS ON

THREE VARIETIES OF PEAS, UNDER FIELD AND LABORATORY CONDITIONS. HE

FOUND THAT CERESAN M SLURRY AT A Oz./IOO LB. OF SEED, AFFECTED SOME

PEA VARIETIES MOPE ADVEFSELY THAN OTHERS. STUDIES ON INJURY OF PEAS

CAUSED EY CTHER ORGANIC MEPCUAY COMPOUNDS WERE ALSO INCLUDED IN HIS

INVESTIGATION.

ALTHOUGH SEVERAL wDRKERS HAVE STUDIED THE EFFECT OF FUNGICIDE

CDMSINATIONS OHEN APPLIED TO SEED, NO POSITIVE RESULTS HAVE BEEN

OBTAINED wHICH SHow EVIDENCE OF SYNERGISM OR ANTAGONISM (25). ARNDT,

ET AL. (4) IN I946, FOUND THAT DUPONT I452F AND COW-98 AT A RATE OF

3 GM./RG. OF SEED WERE EDUALLY EFFECTIVE IN CONTROLLING CAMPING-OFF

OF SEVERAL KINDS OF COTTON SEED. IN A SECOND EXPERIMENT THEY OD-

TAINED THE SAME RESULTS, OUT THE EFFECTIVENESS OF THESE TOO CHEMICALS

OAS NOT IMPROVED BY THE ADDITION OF FERMATE AND ZERLATE. THE COM-

BINATION OF DOM-98 AND CHLCRANIL (SPERGON) WAS NOT SUPERIOR TO Dew-98

USED ALONE, EXCEPT IN THE LABORATORY TESTS. AS CITED BY LEUKEL (25),

WILSIE, wORKING wITH HAMP SEED, OBSERVED THAT SPERGON PLUS NEW IM-

PROVED CERESAN wAS BETTER THAN SPERGON USED ALONE, PROBABLY BECAUSE

OF THE ADDITIONAL ACTION OF THE LATTER, wHICH UNFORTUNATELY WAS NOT

USED SEPARATELY FOR COMPARISON.

THE EFFECT OF CHEMICALS ON TREATED SEED MAINTAINED IN STORAGE

FOR COMSIDERADLE PERIODS HAVE ALSO BEEN INVESTIGATED. LEUKEL (25)

REPORTED THAT IN SOME CASES THERE WAS NO INJURY TO GEPMINATICN AFTER

STORAGE, BUT IN OTHERS REDUCED GERMINATION OCCURRED. THE AMOUNT OF

INJUPY DEPENDED UPON THE MOISTURE CONTENT OF THE SEED, RATE OF FUNGI—

CIDE APPLICATION, LENGTH AND CONDITION OF STORAGE, KIND OF SEED, ETC.

MCCALLAN (27) FOUND THAT SEVERAL VECETAELE SEEDS INCLUDING PEAS



AND BEANS TREATED JITH CHROMATE AND ORGANIC COMPOUNDS DID NOT LOSE

THEIR VIABILITY IN STORAGE AND THAT THERE WAS NC FEELCTISN IN THE

EFFECTIVENESS OF THE CHEPICALS TESTED. SAYLIS (5) REPORTED THAT

THERE wAS NO EVIDENCE OF DIMINISHED GERMINATI31 I1 TREATED VEGETABLE

SEEDS STORED DRY FOR TEN MONTHS. “HALLEN AND SKOLHO (39) NOTICED AN

INCREASE IN EMERGENCE OMEN VEGETABLE SEED, HELD IN STORAGE FOR SEVERAL

YEARS, MAS TREATED wITH VARIOUS SEED PROTECTANTS.

MUCH HAS BEEN WRITTEN ELLFWHERE REGARDING THE VALUE OF SEED TREAT-

MENT AND THE RELATIVE MEGITS OF DIFFERENT SEED PROTECTANTS. A REVIEW

OF THIS LITERATURE cRDNS THAT, AS A RULE, CONSIDERABLE VARIATION IN

THE RESPONSE OF INDIVIDUAL CROPS DAY EE EXPECTED, AS WELL AS IN THE

/

EFFECTIVENESS OF THE CHEMICALS TESTED (28). CORN AND DEZEEUw (3):

As A RESULT OF THEIR EXPERIMENTS ON SNAP BEAN SEED TREATMENT, NOTED A

VARIETAL DIFFERENCE IN RE!7TI°“ TR THE FEED "=“"“*S”‘“, 1”” *' INTE?-

ACTION OF VARIETIES, CHEMIcALS, AND ENVIRONMENTAL CONDITIONS. HALKER

(37) AND ANDE1SEN AND DEZEEUW (3), STUDYING THE EFFECTIVENESS OF

VARIOUS SEED PROTECTANTS TO CGNTRTL DANPING-OFF IN PEAS, NOTED THAT

THE BENEFITS FROM SEED TREATMENT VARY wITH THE SEASON AND LOCATION.

KENNKAMP (20) NOTICED THAT wITH POOR SEED OR UNFAVORABLE ENVIRONMENT,

RESPONSE TO SEED TREATMENT WAS MARKED; BUT wITH GOOD SEED AND FAVORAELE

ENVIRONMENTAL CONDITIONS, THERE WAS NO RESPONSE. GEADEMANN (l2) FOUND

THAT SOME TREATMENTS wHICH APPEARED HARMLESS IN WET SOIL, REDUCED

EMERGENCE OR CAUSED INJURY IN DRY SOIL. HE OBSERVED ALSO (I3) THAT

SEED TREATMENT OF SMALL SEEDED LEGUMES WAS EFFECTIVE WHEN THE TREATED

SEED wAS PLANTED IN COLD WET SOIL. JACKS (I6) REPORTED THAT TREAT-

MENT OF VEGETABLE SEEDS FOR FIELD TRIALS WAS GENERALLY MORE BENEFICIAL

WHEN THE SEED WAS PLANTED IV COOL INT) MOIST SOILO HE OSTAINED IMPROVED



EMERGENCE IN ALL BUT THE DEIEST SDIL. PORTER (31), wcPHING IN ERAzIL,

FPUND THAT DIEPEPENT PEA VARIETIES REPRESENTING SMDDTH AND wnINKLED

SEED TYPES, DEPE BENEFITED BY SEED TREATMENT, ALTHOUGH THERE wAS EVIDENCE

THAT SDME VARIETIES RESPONDED NoRE THAN OTHERS.

NMCHACEK AND BRowN (28), IN FIELD TRIALS wITH VAHICUS SEED DIS—

INFECTANTS SHowED THAT SEED DISINFECTION SOMETIMES INCPEASED BOTH SERVI-

NATIDN IND YIELD OF RADIUM PEAS, AND SDMETIMES DID NOT; IN SGME

INSTANCES, IMPRDVEMENT IN GEPMINATIDN wAs NDT EDLLowED BY AN IMPRoVE-

MENT IN YIELD. CoHN AND DEZEEuw (R) EDUND THAT wa DEAN VARIETIES

wERE BENEFITEO MoRE DY SEED TREATMENT THAN PEPE GREEN BEANS. vALLEN

(40) REPDPTED THAT, IN GENERAL, MOST or THE CRUCIFERS RESPDNDED To

SEED TREATMENT.

THE RESULTS DSTAINED BY SEVERAL ECPEEDS oN VETETASLE SEED TREAT-

MENT EXPERIMENTS ARE NUMEPDUS AND VARIED. No ATTEMPT IS MADE To

PRESENT A COMPLETE REVIEw or THE LITERATURE ON THE SUBJECT. ATTENTION

HID nEEW GIVEN To THE MDST IMPDPTANT PAPEPS DEALING wITH THE EFFECTIVE-

.

NESS or SEED PRDTECTANTS AS APPLIED To PEAS AN) BEANS FOR CCNTEDLLING

SEED DECAY AND CAMPING-DEE.

IN :93! JDNES (I9) NDTICED Two DISTINCT PHASES or SEED TREATMENT

To BE CCNSIDERED; (I) THE VALUE or SEED TREATMENT IN THE CDNTRSL CF

SEED-HORNE DISEASES, AND (2) THE PEDTECTECTIDN or SEED EPeM DECAY

CAUSED BY SEIL-SSRNE DRGANISMC PnIoR To THE GERMINATIDN or THE SEED

AND THE ESTABLISHMENT OF THE YPUNG SEDDLING. WDHKING wITH PEA SEED

TREATMENTS, HE FOUND THAT ORGANIC MERCURY DU$TS CONTAINING A LEAST

|2% or MERCURY PHENDLATE wERE MoST EFFECTIVE IN INCREASING THE STANDS.

AN INCREASE IN GERMINATIGN RESULTED FR'M TQEPTING THE SEED WITH

SEMESAN UNDER VAPIDUS SCIL MDISTURE AND SDIL TEMPE?&T”PE CONDITIONS.



IO

LEACH (2|) IN 1940 PEPCRTED THAT DAMPING-DFF SF SSME VE3ETARLE

CRDPS CAUSED BY DYTHIUM ULTIMUM WAS SATISFACTGRILV CONTROLLED BY
 

SEED TPEATVENT WITH RED OXIDE OF COPPER, BUT OPGANIC MERCURY COV-

POUNWS WERE MORE EFFECTIVE WHEN INFECTION WAS DUE TO RHIZOCTONIA SOLANI.
 

LEACH AND SMITH (33), DSPKING WITH GARDEN PEAS, IN [945, SHowED

THAT SEMESAN AND YELLDw CUPRDCIDE APPEARED To PFDVIDE A SETTEP PR0-

TECTI3N AGAINST INFECTION CAUSED BY PYTHIUM ULTIMUM IN ARTIFICALLY
 

INFEOTED SOIL THAN ARASAN, NEw IMPRDVED CERESAN, OR SPERSDN, ALTHRUSH

THE DIFFERENCES WERE NrT GREAT. IN FIELD TRIALS wHERE INFESTATIONS

wERE DF MRDE ATE INTENSITY, ALL THE CHEDICALS PRCVIDED ADEQUATE PR:-

TECTION, SUT SPERGDN AND SEMESAN PRDDUCED SETTER RESULTS IN SDME TESTS.

IN NATIoN—wIDE TESTS SPRNSSRED EY THE SEED TREATMENT CeMMITTEE DE

THE AMERICAN PHYTDPATHDLDGICAL SOCIETY IN |948 ()4), IDAHO REPeRTED

PHYGDN, ARASAN AND SPERGDN AS THE BEST SEED PRDTECTANTS TD DENTRDL

SEED DECAY AND CAMPING-DEF IN THSMAS LAXTDN PEAS.

CLHN AND DEZEEUN (8) IN I949, TESTED TEN VARIETIES OF SNAP BEAN

wITH FIVE DIFFERENT SEED PRDTECTANTS. THEY FSUND THAT SDEREON AT

4 Dz./IOO LB. OF SEED PRDDUCED A SIGNIFICANT INCREASE IN GEMINATICN

0F MCST OF THE_VARIETIES IN 30- PERCENT OF THE TESTS, L-224 AND ARASAN

EEINS LESS EFFECTIVE. Dew F800 AND L-640, SDTH APPLIED AT 4 Dz./IOO LS.

OF SEED, WERE TDXIC TO CERTAIN VARIETIES, BUT L-éAO, WHEN APPLIED AT

2 Dz./IOO LB. 0F SEED, CAUSED AN INCREASE IN DERMINATIPF.

IN A CDMPARATIVE STUDY SN THE EFFECTIVENESS OF SEPARATE AND

COMBINED SEED AND SDIL TREATMENT, MCKEEN (29) CBSERVED THAT AFASAN

APPLIED To THE SDIL PRIDP TO PLANTING, WAS HIGHLY EFFECTIVE IN CDN—

TROLLING PREEMERGENCE AND PGSTEMERGENCE DAMPING-DFF IN CERTAIN

VEGTABLES. SOIL TREATMENT WITH ARASAN WAS MARKECLY SUPERIOR TO SEED



TREATMENT. A CDMSINED SEED AND SOIL TREATVENT wAE USUALLY MORE

EFFECTIVE THAN EITHER TREATMENT ALCNE.

IN l949, ARASAN AND SPERGON WERE REPDPTED IN VARYLAND AS BEING

THE REST FOR PRIDE PEAS, AND IN A CDDPERATIVE EXPERIMENT IN FOUR

STATES, C a C L-64O WAS FOUND THE REST AND C & C L-640, $EC1ND BEST

FDR CONTRDLLINC DAMPING-OFF IN PEAS. ‘SISCONSIN REPRRTED A NEW

PROTECTANT (KFAC?) As THE BEST (35).

BOOSALIS (7) SHOWED THAT SOYDEAN DAMPING-OFF CAUSED EY

RHIZOCTONIA SGLANI WAS CPNSICERAELY REDUCED BY TREATING THE SEED

 

WITH SPERGON AND CERESAN N. MCCALLAN (27) TESTED SEVEPAL CHRONATE

AND ORGANIC CDMPOUNDS AS PDESIDLE SEED PROTECTANTS IN THE GREENHOUSE

0N SEVERAL VEGETABLE SEEDS INCLDDING PEAS AND PEANS. HE FOUND THAT

COPPER-ZINc-CHRDMATE RANRED FIRST DN PEAS AND THAT FAIR RESULTS wERE

OBTAINED ON THE OTHER VEGETABLE CRDPS EXCEPT LIMA BEANS TO wHICH IT

HAS PROEASLY INJURIOUS.

MCNED AND MCCALLAN ()0) NDTICED THAT CHLORANIL (SPERGDN), ONE

OF THE QUINSNE DRSANIC CDMPCUNDS, WIS FOUND To SE USEFUL AS A

PPOTECTANT FDR MANY TYPES oF SEET, INCLUDING PEAS, LIMA DEANS, CORN,

AND OTHERS. THEY NDTED THAT THERE wERE SDME LIMITATIONS IN ITS

USE, NAMELY SDIL TEXTURE AND ALKALINITY, wHICH APPEARED TO INFLUENCE

THE EFFECTIVENESS OF SPERGDN AS A GOOD SEED PPOTECTANT. THE SAME

AUTHORS (30) IN THEIR DISCLSSION 3N SEED TREATMENT EXPERISENTS,

NCTICED THAT OF THE FIFTEEN STATES REPDRTING EXPERIMENTS ON PEA

SEER TREATMENT UP TO I950, TWELVE RECOMMENDED SPERGON AS THE MOST

EFFECTIVE SEED PROTECTANT AGAINST PEA SEED DECIV CAUSED BY

PYTHIUM SPPO, AND FSURTEEN REPORTED IT TO BE ACCEPTABLE AS A SEED
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TREATMENT. ARASAN wAs NEXT TD SPERGDN IN NINE DF THE FIFTEEN STATES.

FOR LIMA DEAN SEED TREATMENT, SIX STATES RECSVMENDED SPERGDN AS AN

ACCEPTABLE SEED TREATMENT, AND TWELVE STATES PECSMMENDED SPERGSN FDR

SNAP DEANS.

JACKS (l6) TESTED SEVEN CHEMICALS IN GREENHDUSE AND FIELD TRIALS

ON SEVERAL VEGETABLE SEEDS, INCLUDING PEAS AND FRENCH DEANS. HE

FOUND THAT THIRAM, CHLORANIL, AND 36L (I-P-SULFAMYLPHENYL-3-5-

DIMETHYL-A-NITROSDPYRASCLE), WHE'E THE MDST EFFECTIVE SEED PPOTEGTANTS.

HAGDESRN (IA), PEPDRTING THE RESJLTS SN HIS EXPERIMENTS wITH PEA

SEED PROTECTANTS FDUND THAT ARASAN, KF467, PHYGON, AND SPERGDN WERE

SIGNIFICANTLY MDRE EFFECTIVE THAN ARASAN SF-X, DOw 98 AND PHYSON XL.

REPDRTS DN DEAN SEED TREATMENTS IN CDLGRADD MENTISNED THAT

DITHANE 2-78, ORTHSCIDE 4C6, CRAG #SBI, CERESAN M, PHYGON XL, ARASAN

AND Dal 98 WERE THE MoST EFFECTIVE SEED PROTECTANTS (36).

ANDERSEN AND DEZEEUW (2) REPORTED SEVERAL FUNGICIDES EFFECTIVE

AS PEA SEED PROTECTANTS. OF THESE, PHYSDN XL, PHYGON, AND SEMESAN

WERE THE BEST. OTHERS LIKE CERESAN M, ARASAN, ARISAN SF-X, 0&0 L-224

AND PANIGEN wERE GnOD IN SDME SEASONS aUT NST IN DTHERS.

THE SAME woRXERS (I) PRESENTED RESULTS BASED UPPN THREE YEARS

EXPERIMENTS ON SEED TREATMENT OF GARDEN AND CANNING DEANS wHICH

SHSwED THAT APASAN, C & C L-224, PHYGSN XL, SEMESAN, ORTHSCIDE 406,

BASIC CDPPER CARRSNATE, AGRSX AND OTHER CHEMICALS WERE EFFECTIVE AS

SEED PROTECTANTS.

ANDERSEN AND DEZEEUw, (A) REPSRTED RECENTLY THE RESULTS FRDM |953

FIELD EXPERIMENTS SN ALDERMAN °FA SEED TREATMENTS WITH VARIOUS

CHEMICAL PRDTEGTANTS. ORTHDCIDE 75 wAS THE REST FDR PREVENTING

(A) UNPUBLISHED FIELD DATA.
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DAMPING-OFF AND cEED DECAY. RANKING NEXT flERE SEMESAN, ORTHS SEED

GUARD, PHYGON S. P., C & C L-640, AND ARASAN. SPERGDN WAS AMONG THE

LEAST EFFECTIVE CHEMICALS. THEIR PESLLTS FRDM THE l953 FIELD EXPERIMENTS

ON ROUND PSD KIDNEY flAX DEAN SEED TREATMENT SHIRED THAT ARASAN PLUS

DIELDRIN (DU DONT), MERCULINE, CRTHD SEED 3UAPD, FERMULINE, SEMESAN

AND I & D (Du PONT) AS THE MODE EFFECTIVE SEED TREATMENT CHEMICALS

FOR PREVENTING DAVPINS—OFF AN) SEED DECAY. SPEPGDN WAS AMDNG THE

LEAST EFFECTIVE CHEMICALs .



NwTEQIALS AND AETHCDS

PEA SEED (PISUM SATIVUM L.) SE THE VARIETY ALDERMAN AND SEAN
 

SEED (PHASEOLUS VULGARIS L.), VARIETY FOUND POD KIDNEY WAX, DERE
 

SELECTED FOP INVESTIGATICNS DN CDMSINATIDN SEED TREATMENTS BECAJSE

OF THEIR HIGH SUSCEPTIEILITY TO DAMFING-OFF AND DECAUSE OF THEIR EASE

OF HANDLING AND TREATING.

THE NAME, ACTIVE INGREDIENTS AND AANUFACTUPERS OF THE VERCURIC

AND NSN-MERCURIC FUNGICIDES USED IN THE SEED TREATMENT EXPERIMENTS,

ARE GIVEN IN TABLE I. THE FUNGICIDES WERE APPLIED 19 THE SEED TwO OR

THREE DAYS EEFCRE PLANTING AT RATES CALCULATED IN OUNCES PER HUNDRED

PDUNDS eF SEED. THE REQUIRED AMOUNT RF DUSTS DR LIQUIDS AT, AEDVE,

DR EELOw THE RATES RECCMHENDED BY THE MANUFACTURERS, DAS MEASURED

ACCURATELY AND APPLIED To THE SEED IN 125 ”L. ERLENMEYER FLASKS.

EVEN DISTAIDUTIDN CF THE DUST DR LIQUID wAS ENSURED BY SHAKING AND

RDTATING THE FLASK UNTIL THE SEEDS VERE WELL COATED. DUST MATERIALS

wERE APPLIED AS DRY TPEATSENTS. ‘flwEN LIQUID CHEMICALS WERE USED

ALONE OR IN COMBINATION WITH A DUST, A FED DRGPS DE A 7% METHOCEL

SOLUTION WAS ADDED.

SOIL WHICH HAD PREVIOUSLY SEEN USED TO GROD PEAS AND DEANS AND

wHICH IAS HEAVILY INFESTED wITH DAMPING-OFF ORGANISMS, wAS MIXED NITH

NEW COMPDST AND SAND AT A RATE OF ONE PART DLD SDIL, ONE PART NEW

COMPOST AND ONE PART SAND. THIS GAVE A SANDY LOAM MEDIUM wHICH DID

NOT OACK HEAVILY wHEN SATERED.

TODD FLATS, I4 X 2| X 3% INCHES IN SIZE WERE USED IN ALL THE

EXPERIMENTS. THE FLATS WERE LARGE ENOUGH TO PLANT TEN RODS EACH wITH

FIFTEEN EEEES AND THE SEEDS WERE COVEREI UNIFORMILY WITH ONE INCH OF

SOIL.
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EACH TREATMENT IAS REPLICATED FOUR TIMES WITH DSUDLE RODS OF SEED

FOR EACH REPLICATISN IN ALL EXPERIMENTS EXCEPT FOR THE FINAL SEAN

EXPERIMENT wHICH WAS REPLICATED FIVE TINES. NO REPLICATION wAs USED

IN STRICTLY PRELIMINARY TRIALS.

APPROPIATE UNTREATED CONTROLS WERE INCLUDED AND EACH EXPERIMENT

WAS A RANDOMIZED EXPERIMENTAL DESIGN. IN GENERAL, THE EXPERIMENTS

WERE CONDUCTED FOLLOWING THE METHODS ADOPTED FDR GREENHOUSE SEED

TREATMENT EXPERIMENTS AS GIVZC BY MCCALLAN (25) AND JACKS (16).

AFTER PLANTING, THE FLATS wEFE PERIODICALLY WATERED IN ORDER

TO PRCVIDE CONVENIENT MOISTURE To THE GERNINATING SEED, THE MOISTURE

BEING MAINTAINED AT SIMILAR LEVELS THROUGHGUT ALL THE EXPERIMENTS,

ACCORDING TO THE RECOMMENDATION: OF JONES ’IQ).

THE PLANTED FLATS WERE PLACED IN Two DIFFERENT CREENHDUSES

MAINTAINED AT Two DIFFERENT AIR TEMPERATURES RHICH PROVIDED TwO

DIFFERENT SOIL TEMPERATURES. THE Low SDII TEMPERATURE RANGE ARE

FROM I5. TO |8%}, AND THE HIGH SEIL TEMPERATURE RANGED FROM 20°

TO 24°C. THE Low GREENHOUSE AIR TEMPERATURE RANGED FROM |6° TO

20°C, AND FROM 22° To 26°C. FOR THE HIGH TEMPERATURE.

AS MENTIONED BY MCCALLAN (26), PDSTEMERGENCE DAMPING—DFF Is

GENERALLY INDEPENDENT OF THE SEED TREATMENT AND THE EFFECTIVENESS

OF THE CHEMICALS TESTED MAY SE ESTIMATED ON THE BASIS OF PERCENTAGE

OF PLANTS EMERGED AFTER FCUPTEEN DAYS. HSwEVER, DATA ON POST—

EMERGENCE CAMPING—OFF, IN ALEITICL Tc FTEETEFCESCE CAMPING—OFF,

WERE RECORDED ESPECIALLY F‘F‘ CGMPARISON OF DAf-JPlfalG-DFF SEVERITY IAT



IC

THE TWO SOIL TEMPERATURES UECD. THESE DATA AFE GIVEN IN SEPARATE

TAELEE FCR THE Two FIRST PEA AND BEAN EXPERIMENTS RESPECTIVELY.

PECCFTE (F FFEELEFCLLCE E‘VCI‘G-ST" I:.E '=%_w "“ .E‘gv AFTER

PLANTING ON THE ”1'!" RF TOTAL N“UEER Or PL‘NTT ENERGFC. QELORUs

ON PCSTEMERGENCE DAMPING-CFF VE”E MADE THREE TEEKS ARTEP PLANTING

EY REMDVING THE PLANTS FROM THE SOIL AND COUNTING THE HEALTrY SEEDLINGS.

THE RESULTS FROM ALL THE REPLICATED EXPERIMENTS WF‘E STATISTICATLY

ANALIZED USING THE ANALYSIS OF VARIANCE (33). TFE DIFFERENCES FOR

SIGNIFICANCE AT THE f-PERCENT AND I-PERCENT LEUELS ARE GIVEN AT THE

EOTTOM OF EACH TAELE. VARIATITNS wITHIN INDIVIDUAL EXPERIMENTS ARE

PRESENTED AS EACH EXPERIMENT If. DISCUSSEDO
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EXPE?ILERWAL RESULTS
 

PRELIMINARY INVESTIGATIONS
 

I!

TWO IDENTICAL PRELIMINARY EXPERIMENTS USING THE ALDERMAN PEA

AND THE ROUND POD KIDNEY NAX PEAN wERE CARRIED CUT TS OBTAIN A

TENTATIVE SELECTION SF THE MORE PR MISING MATERIALS TO EE USED IN

SUPEEOUENT EXPERIMENTS EITHER ALONE OR IN COMBINATION. THE FOUR

MERCURIC AND Nan-AFRCURIC ORGANIC CHEMICALS SELECTED ARE GIVEN IN

TASLE I. THE CHEMICALS wERE APPLIED AT A RATE OF 2 OUNCEC/IOO PDUNDS:

OF SEED RHEN USED ALONE, AND AT | OUNCE/IOC POUNDS OF SEED WHEN USED

IN COMRINATION, EXCEPT FOR VANCIDE 5| WHICH wAS APPLIED AT 4 CUNCES

AND 2 OUNCES/IOO POUNDS SF SEED RESPECTIVELY.

THE CHEMICALS wEPE TESTED IN ALL PRSSIELE COMBINATIONS UNDER

BOTH LOW (I60 T0 20. C.) AND HIGH (20. TO 24. C.) SOIL TEMPERATURE

CONDITIONS. TEN TFEATUENTC INCLUDING A CHECK, WERE PLANTEI :N EACH

FLAT. DATA ON PREEMERCENCE AN: POSTEMERGFNCE DAMPING-OFF HERE TAKEN

BUT, BECAUSE THE TREATMENTS WERE NOT REPLICATED, NO STATISTICAL ANALYSIS

OF THE EXPERIMENTS COULD BE MADE.

THE EXPERIMENTS, AS STATED BEFORE, SERVED AS A BASIS FOR SELECTING

THE CHEMICALS wHICH APPEARED TD DE EFFECTIVE AS SEED TREATMENT MATERIALS

wHEN USER ALONE AND IN CDMDINATION TO CONTROL DAMPING—OFF AT TwO SOIL

TEMPERATURES. IN ADDITION, AN ESTIMATION ON THE EFFECT OF TENPERATURE

ON SEED GERMINATION WAS OBTAINED, TOGETHER wITH PRELIMINARY INDICATIONS

OF CHEMICAL TOXICITYO

PEA EX ERIMENTS
 

ON THE BASIS OF THE RESULTS OBTAINED IN.THE PRELIMINARY EXPERIEENTS,

AGROX, ORTHOCIDE 75, SPEPGON, SEMESAN, C & C L-224, AND ARASAN SF-X,





TAELE I. NANE, CHEMICAL COMPDSITITN,

PEA AND BEAN SEED TREATMENT EX’ERIMENTC.

I8

AND SCURCE 6F THE FUNGICIDES UEEC IN THE

 

TDADE CR CODE NAAE ACTIVE INGRE U '
—

{
'
1

2 q SSURCE

 

MERCUPIC FUNGICIOES
 

AGROx

C & C L-224

PURATIZED C-IS |2|2

SEMESAN

NDN MERCURIC FUNGICIDES

 

ARASAN SF-X (THIRAM)

CPTHOCIDE 75 (CAPTAN)

SPERGON (#ETTADLE)

VANCIDE 5|
I

PHENYL HERCURY UREA (6.?fi)

ME-CUPY-ZINc-CHPDMATE

ORGANIC NEHCURY-CADMIUM

COMPOUNDS

HYDROXYHERCURI

CHLORTPHENSL (30E)

TETRAMETHYLTHIUPAN

OISULPHIDE (75%)

N-TRIGHLOROMETHYLTHIO

TETPAHYDRDPTHALI“IDE (75%

TETRACHLORO-P-DENZOCUINONE

(48;)

SODIUM SALTS oF OIMETHYL

OITHIc-CAPSANIC ACID AND

2 NERCAPTOSENZDTHIAZOLE

(302)

CHIPMAN CHEN. CO.

CARDIOE & CARSON CHEM. CO.

CALLCOHUR CHEM. CORP.

. I. DU PONT OE NEMDUHS

CD. (INC.)S
P
T
W

E. I. DU PDNT DE NEMOUPS

& CO. (INC.)

CALIF. SPRAY CHEM. CORP.

U. S. RUBBER CO.

R. T. VANDEREILT CORP.
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wERE SELECTED FOR FUPTHER STUDY AS TD THEIR EFFECTIVENE<S wHEN USED

ON PEAS AT Twn SOIL TEMPERATUPEG.

THE RESULTS, PRESENTED IN TABLE 2, SHOO THAT MDST OF THE CHEMICALS

MERE EFFECTIVE IN CDNTRDLLING DAMPING-CFF OF PEAS WHEN USED ALONE, EUT

CPTHOCISE 75 wAS THE BEST. FURTHERNORE, ALL THE COMBINATIDNS CONTAINING

CRTHOCIDE 7S MERE EQUALLY AS EFFECTIVE As THIS CHEMICAL ALONE AND

SUPERIOR TD ALL THE OTHER TPEATMENTS.

RANKING NEXT TO ORTHDCIDE 75, IN ORDER OF DECREASING EFFECTIVENESS,

HEDE AGROX, C Q C L-224, ARASAN (SF-X), SEMESAN, AND SPEFGON. ALTHOUGH

couE OF THE COMBINATISNS APPEAREL TO BE SUPERIOR TO EITHER CHEMICAL

ALONE, THE DIFFERENCES WERE NOT STATISTICALLY SIGNIFICANT. IT APPEARS

THAT THE EFFECTIVENESS OF THE COMEINATISNS IS DIRECTLY RELATED TO THAT

OF THE SAME MATERIALS USED ALDNE. THIS IS ESPECIALLY EVIDENT FOR

THE LESS EFFECTIVE CHEMICALS.

THERE OERE NO SIGNIFICANT DIFFERENCES BETNEEN THE FUNGICIDES USED

ALONE AND IN CGMBINATION, AND ND DIFFERENCES wERE FDUND REGARDING THE

EFFECTIVENESS OF THE CHEMICALS AND THEIR COMBINATIDNS IN CCNTROLLING

PREEMERGENCE DAMPING-OFF UNDEP Law AND HIGH SOIL TEMPERATURE CONDITIONS.

'THE HIGHER PERCENTAGE OF POSTEMERGENGE DAMPING-OFF WAS OBSERVED ON PLANTS

GROwN AT THE SOIL TEDPERATUDES (TABLE 3).

IN ORDER TO DETERMINE THE DRGANISMS RESPONSIBLE FOR DAMPING-OFF,

SEVERAL IODLATIONS WERE MADE FROM SEEDLINGS SHOOING SANDING—OFF OYMPTDMS.

DISEASES SEEDLINGS WERE TAKEN AT RANDOM FROM SOIL MAINTAINED UNDER LOO

AND HIGH SOIL TEMPERATURE CONDITIONS. THE ISOLATED OBTAINED WERE SIMILAR

TO THOSE REPORTED BY OTHER WORKERS (5, I6, 22, 23), HHS HAVE STUDIED

.AMPI FIG-OFF 0F PEAS O
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TAELE 2. PERCENTAGE EMERGENCE CF ALDEPMAN PEA SEEDLINGS AFTER SEED TREATMENT OITH

FUNGICIOES ALONE AND IN COMBINATION, AT LOw (IG’ _- 20' C.) AND H.6H

(20. '- 24.0.) OOIL TEMPERATURES.

 A

TOTAL EMERGENCE

 

TREATMENT

SOIL TEMPERATURE

 

 

IS* -- 2o“:. 20’ -- 24°C.

PERCENT PERCENT

AGROX
7E

73

AGROx PLUS ORTHOCIDE
87

8|

CRTHOCIDE
83

83

AGPOX PLLS SPERGON
56

53

SPERGGN
15

IO

SPERGON PLUS ORTHOCIDE
84

87

SEMESAN
56

56

SENESAN PLUS ORTHOCIDE
83

9|

SENESAN PLUS SPERCON
67

63

C 3: C L-224
63 70

C & C L-224 PLUS ARASAN
68

51

fiRASAN
6|

6|

ARASAN PLUS ORTHOCIDE
88

75

ARASAN PLUS SPERGDN
48

62

NON-TREATED CONTPOL
6

6

L. S. 0.: 5-PERCENT LEVEL
I3

[2

I-PERCENT LEVEL
16

I5

 

A. BASED ON THE AVERAGE OF 4 REPLICATED PLOTS OF 30 SE638 EACH.

D. CHEMICALS VSEO ALONE AT 2oz./IOO LS. OF SEED; CHEMICALS USED IN

CONSINATIDN AT I Oz./TOC LB. OF SEED.



TAQLE 3. PERCENTAGE OF PDSTEMEPGENCE DAMPING-OFF OF ALDERMAN

fl_ no Re Rm
(l6 — 40 C.) AND HIRH (40 - EUCC.) SOIL TEMPERATURES AFTER TREATMENT

WITH VARIQUS FUMSICIDES ALONE AND IN COMBINATION.

 

PEA SEEDLINGS AT LCW

 

T—

  

  

POSTEMERGENCE DAMPING-OFF A

TREATMENT a -—-——- ——.

SOIL TEMPERATURE

I6" — 200 20° - 24' c.

PERCENT fi PERCEVT

ASROX 2 l7

AGROX PLUS CRTHOCIDE 3 27

CRTHDCIDE || 36

ASRCX PLUS SPERGON O 14

SPERGON
5 3

SPEPGDN PLUS ORTHOCIDE 0 30

SEMESAN 3 33

SENESAN PLLS CRTHOCIDE 6 30

SEMESAN PLUS SPERGON 5 2|

C & C L-224 9 33

C & C L-224 PLUS ARASAN || 26

ARASAN I4 29

ARASAN PLUS CRTHOCIDE '3 SC

ARASAN PLUS ;PE”7TN : 25

NON-TREATED CONTROL 3 3

A

Q
.)

 

— -”—~— -<--—.*——._—A—~_~C C---‘..u-u . - 

BASED ON THE AVERAGE OF FOUR REPLICATED PLOTS OF 30 SEEDS EACH.

A ’ ~,

CFEAICALS USED ALONE AT 4 Sz./!CC LE. FF EEEE; CHENICALS USED

IN CCNEINATION AT | oz./TCO LS. OF SEED.

 



7
‘
)

7
‘
.
)

PYTHIUH OPP. WERE THE MCST ADUNLIA'IT IECLA ff ('FT/‘IITL IV'I. TI'E EISEASED

  

/o ’V’K a — F‘ F .u I

EEELLINGS GROWN AT LOW SOIL TEMTEPATUAES (IL; - 4g? Jo). I"/‘"\\I )4 (PF. LEFF

II‘; SLCCI‘E‘ PLACE, INT .r'I'ILILT'III'Ih (pr. ‘i--E¥E TF; {3131 j-_ ”(LS. WHEN THE

ISOLATCS WERE WADE FREE. DISLA‘ICI‘ CC;LLI‘:"-8 '."‘"‘..."I.".r- A". 7“" IIflI' f: [L "II'II'I'L'FT

{ZC‘ ~ 11‘ (.3, FUSARIUM EPP. wEPE MOST PEECONINANT, FOLLOWED EY RHIzOCTOMIA SPP.
 

AND PYTHIUM EPP.

HAVING IN MIND THE FINDINGS OF LAVLIC (5), LEACH :22), CEPDEMANV (I3),

AND OTHERS, WH: DENONSTRATED THAT PFEEMERCENCE JAHPIVG—OFV WAS MOST SEVERE AT

TEMPEPATURES LESS F'AVLRAE’LE TO THE HSST THIN TO THE PATH'IGEN, AME ALSO CONSIDERING

THAT NO VARIATION IN THE EFFECTIVENE 5 OF THE CHEMICALS wSEE ALCNE 1hr IN COMBIN-

f
0

f
'
l

ATl’IN "IAS ORSEg‘lED AT LOW AND HIGH SJIL T'ZMFEF‘TL'RETZ, A. COD" TXF‘TRIME’VT ON

I
I
)

ALDE-RAN PEAS WAS CONDUCTED. IN THI EerPINENT TuE ‘AYC CHEMICALS NE’F LSEO

AS IF THE PREVIOUS EXPERINENT OUT THE TESTS RERE MADE ONLY AT THE HICHEP SOIL

TEN—FPATURES (209 - 24° C.). THE AMOUNT OF CHEMICAL APPLIED wAS VARIEO, IN

DONE INSTANCES BELOW CR OVER THE MANUFACTURERS RECOMMENDED DOSAGE. THE RESULTS

AFE PRESENTED IN TAPLE 4.

OPTHOCIOE TE, ACAIN GAVE THE REST PREENERGENCL CAMPING-OFF CONTROL EVEN

OHEN APPLIED AT THE L OUNCE RATE. RANRINC NEXT IN ORDER OF DECREASING EFFECT-

IVENESS WERE ARASAN SF-X, ASch, SEMESAN, C & C L-224, AND SPERGON.

SPERGON, ALTHOUGH APPLIED AT A HIGH RATE OF 4 OUNCES/TOO POUNDS OF SEED,

WAS COMPARATIVELY INEFFECTIVE AS A SEES TREATNENT MATERIAL. NO SIGNIFICANT

DIFFERENCE WAS FOUND BETWEEN CRTHOCIDE 75 wHEN APPLIED AT 2 OUNCES AND AT I

OUNCE/ICO POUNDS OF SEED. BUT THE EFFICACY OF SPEPSCN WAS SIGNIFICIATLY

DETTER wHEN APPLIED AT 4 OUNCES AS COMPARED wITH THE 2 CUNCE RATE.



MENT

DF CHEMICALS AT HIGH (209 _

PERCENTAGE EMERGENCE OF ALDERPAN REA

wITH FUNCICICES,

SEEDLINGS

USING

A. , P

4.4.

AFTER SEED TREAT—

TICTEPENT DOSAZES AND COVBINATifififl

C.) SDIL TEMPERATUR S.

 

TREATMENT,

IOC PCUNDS DF

OUNCES ”ER

SEE. TOTAL EMERSENCE

 

 

PERCENT

ACROX, 2 78

ACRDX, I PLUS ORTHochE, I E4

ACPOX, I PLUS CRTHDCICE, 0.5 3C

OPTHDCIDE, 2 9|

ORTHOCIOE, I 83

ACRDX, I PLUS SPERSON, 2 64

ATRDX, I PLUS SPER3ON, I 65

SPERCON, 4 49

SPERCON, 2 22

SPEACON, 2 PLUS OPTHDCIDE, 0.5 87

SPERSCP, I PLLS CRTHDCIDE, I 82

NON-TREATES CONTROL 6

SEMESAN, I PLUS ORTHOCIDE, I 87

SEMESAN, I PLUS ORTHOCIDE, 0.5 SI

SEMESAN, 2 67

SEVESAN, I PLUS SPERCON, 2 55

SEMESAN, I PLUS SPERGOV, I 67

C & C L'2243 2 58

C & C L-224, I PLUS ARASAN, I 8|

ARASAN, 2 E

APASAN, I PLUS CRTHSCIEE, I 95

ARAEAN, | PLUS ORTHOCIDE, 0.5 58

ARASAN, I PLU3 SPERCON, 2 66

ARASAN, I PLUS SPERfieN, I 82

NON-TREATED CCNTROL 5

L. S. 0.; 5-PERCENT LEVEL II

I-PERCENT LEVEL I2

 

A. PASEI ON THE

EACH.

AVERAGE CF 4 REPLICATED PLOTS OF 30 SEES:



AO IN THE PREVIOUS EXPERIMENT, ND INCPEASE IN THE EFFICACY OF THE

CHEMICALS WAS OSSERVES WHEN USED IN CQMBINATION. THEFE APPEARS TO DE

A CORRELATION BETWEEN THE EFFECTIVENESS OF THE CONSINATIONS AND THE

EFFICACY OF THE COFPONENTS OF THE CONRINATICN, THAT IS, THE GREATER

THE EFFECTIVENESS OF THE CHEMICALS WHEN USED AL’FE, THE‘GQEAT61 THE

EFFICACY OF THEIR CDNSINATITNS.

IN A THIRD EXPERIMENT, FIVE CHEMICALS SELECTED F!?M THE PIEVIOUS

TEST NERE RETESTED AS TO THEIR EFFECTIVENESS IN SOIL MAINTAINED AT THE

HIGHER TEMPERATURE (20° - 2400.). LSNER RATES OF APPLICATION WERE VASE

IN ORDER TO AVO'O A MASKING (F THE EFFECT OF ONE CHEHICAL av THE DTHER

WHEN THE HIGHER RATES HERE USED. THE RESULTS ARE PRESENTED IN TABLE 5.

AT THE RATES USED, ALL THE TREATMENTS WITH THE EXCEPTISN OF SPERGON

ALONE, WHEN USED ALONE AND IN COVSINATION, GAVE CCOD PREENERCENCE

DAMPING-CFF CONTROL. HOWEVER, THE DEGREE OF CONTR1L WAS NOT AS GOOD

AS THOSE CPTAINEO IN PREVIOUS TFIALS. CRTHOCIDE 75 WAS AN EFFECTIVE

SEED PROTECTANT EVEN AT A RATE OF 0.5 DUNCES/IOO POUNDS OF SEED.

ALTHOUGH THE DOSAGE OF SPERCON NAC INCREASE: TO 6 OUNCES/IOO PSUNCS

OF SEED, THERE WAS LITTLE INCREASE IN ITS EFFECTIVENESS AS A SEED

PRoTECTANT, AS IN PREVIOUS EXPERIMENTS, NO SIGNIFICANT DIFFERENCES

NERE FOUND BETWEEN THE CHEMICALS USED ALONE AND IN COMBINATION.

IN THE FINAL PEA SEEP TPEATNENT EXPERIMENT, A CONPARISSN WAS MADE

DETWEEN ARASAN SF-X AND ORTHOCIDE 75, USED ALONE AND IN COMBINATION

AT DIFFERENT RATES, As SHOWN IN TABLE 6. SOIL TEMPERAWURE RANGES WERE

HIGHER THAN IN PREVIOUS EXPERIMENTS. AS A RESULT OF THESE UNFAVORAELE

CONDITIONS, DAHPING-OFF WAS NDRE SEVERE. ALL THE CHEMICALS AND THEIR

COMBINATIONS, ALTHOUGH USED AT LOW 'RATES, WERE EFFECTIVE IN INCREASING



TAELE 5. PERCENTAGE ENERGENCE OF ALDERNAN PEA SEEDLINGS AFTER SEED

TREATMENT WITH FUNGICIDES, USING DIFFERENT DOSAGES AND COHE-

O
INATIONS OF CHE1ICALS AT HIGH (2C. - 24 C.) SOIL TEMPERATURES.

 

 

TREATMENT, OUNCEO PER A

I00 POUNDS OF DEED T‘TAL ENER3ENCE

PERCENT

AGRDX, I 64

AGROX, 0.5 PLUS 0PTHOCIDE, 0.25 50

CRTHOCIOE, 0.5 48

ORTHOCIOE, 0.25 PLUS SPERGON, 3 50

SPERGON, 6
'7

AGROX, 0.5 PLUS SPERGON, 3 24

SENESAN, 2 67

SENESAN, I PLUS ORTHOCIDE, 0.25 SI

SENESAN, I PLUS SPERGON, 3 43

SEMESAN, I PLUS AGROX, 0.5 54

ARADAN, I 37

ARASAN, 0.5 PLUS 0PTHOCIDE, 0.25 52

ARASAN, 0.5 PLUS SPERGON, 3 42

ARASAN, 0.5 PLUS AGROX, 0.5 52

NON-TREATED CONTROL 4

 

L. S. 0.: 5-PERCENT LEVEL

I-PERCENT LEVEL 2|

 

A. BASED ON THE AVERAGE DF 4 REPLICATEO PLCTS OF 30 SEEDS

EACH.



I)

luv

TABLE 6. PERCENTAGE EMERGENCE OE ALDERHAN PEA SEEGLINGS AFTEP TREATMENT

wITH EUNGICIOES, UsING DIFFERENT DOSAGES ANn CCHSINATIGNS OE

CHEMICALS AT HIGH (2|. - 24' C.) OOIL TEMPERATURES.

 

 

 

TREATMENT OUNCES PER A

I00 POUNOS or SEER TOTAL EMERGENCE

PERCENT

ARASAN, 2 57

ARASAN, I 43

ARASAN, 0.5 37

CRTHOCIPE, I 52

ORTHCCIDE, 0.5 49

ARASAN, I PLUS ORTHGCISE, I 56

ARAGAN, 0.5 PLUS ORTHOCISE, 0.5 35

ARASAN, 0.5 PLUS 0PTHSCIOE, 0.25 I8

APASAN, 0.25 PLUS CRTHRCIOE, 0.5 46

NON-TREATED CONTROL I

L. S. 0.; 5-PERCENT LEVEL l4

I-PERCEVT LEVEL l9

 

A. BASEO ON THE AVERAGE OF 4 REPLICATEO PLCTS er 3O SEEOS

EACH.
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THE EMERGENCE. THERE wAS NS SIGNIFICANT OIFFEFENCE BETWEEN ORTH’CIIE

75 USES AT I PUNCE/IOC POUNSS SF SEES ANS AT 0.5 OUNCES/TOO PSUNSS OF

SEES. FURTHERMORE, NO SIGNIFICANT IMPRCVEMENT IN EMERGENCE VAR OSTAINES

wHEN ARASAN SF-X wAS APPLIES AT Two INSTEAS OF ONE OJHCE/IOO POUNDS OF

SEES. THE SAME CSNSITION WAS OSSERVES wHEN THE SAME CHEMICAL WAS USES

AT I OUNCE ANS 0.5 OUNCES RESPECTIVELV PER I00 PSUNSS OF SEES. AS

THE APPLICATION RATES OF THE CHEMICALS wERE SECREASES, THEIR EFFICACY

AS SEES PROTECTANTS ALSC SECREASED. NO INCREASE IN EFFECTIVENESS wAS

FOUNS wHEN THE CHEMICALS wEPE USES IN CSMSINATION. ALTHGUGH ORTHGCISE

75 ANS ARASAN SF-X APPEAR TS BE EQUALLY EFFECTIVE IN CSNTROLLING

PREEMERGENCE SAMPING—CFF, THE EFFECTIVENESS 0F ORTHSCISE 75 WAS

HIGHER WFEN THE OOSAGES WERE EQUAL. FURTHER EVIDENCE TO SUBSTRBTIATE

THIS OBSERVATICN MAY EE OSTAINES av EXAMINING THE RESULTS IN TABLE 6 IN

wHICH THE Two CHEMICALS wERE CSMSINES AT SIFFERENT RATES AS CSMPAREO

TO THOSE OF THE EQUIVALENT RATES WHEN USED ALONE.

BEAN EXPERIW NTS
 

AGch, VANCISE SI, ORTHGCISE 75, SPERGSN, SEMESAN, AND ARASAN SF-X

wERE SELECTES FSR FURTHER TESTING, ALCNE ANS IN CSMRINATISN UNSEA TVS

evIL TEMPERATURES {I6° - 20°C. 3ND 26' — 2 90.), SN THE BASIS SF THE

RESULTS GSTAINES IN THE PRELIMINARY SEAN EXPERIMENTS.

THE RESULTS ARE PRESENTES IN TATLE 7. THESE RESULTS SHSw THAT

ORTHCCIEE 75 WAS THE MSST EFFECTIVE CHEMICAL IN CONTROLLING PREEMERCENCE

SAMPING-GFF. THE SAME WAS TRUE FSR ALL OF ITS C;MSINATISNS, EXCEPT

wHEN CRTH.CISE 75 WAS “IXES WITH ARASAN SF-X. IN THIS CASE, A3 wELL As

wHEN APASAN SF-X WAS CSMSINEU wITH SEMESAN (THE ONLY Two CCMSINATIONS
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TRELE 7. PEFCENTAGE EMERGENCE OF RCUNS P03 hIONEv flAx PEAN SEEFLINGS AFTER SEES

TRFATVENT wITH F“V“ICIDES ALONE A' . ; ' ' 6' "C ‘L ,, JR. . . NO IN COLEIAATION, AT LOS (I - 20 U.)

ANS HIGH (20' - 24°C.) OOIL TEMPERATURES.

 

 

 

 

TOTAL EMERGENCE A

E

TREATMENT

SOIL TEMPERATURE

'60 - 2Q‘C. 200 - 24°C.

PERCENT PERCENT

AGROx 62 76

AGPOx PLUS VANCIOE 79 92

VANCIOE 57 75

AGROX PLUS ORTHSCISE 89 84

GRTHOCISE 86 8|

ASPox PLUS SPERCSN 73 69

SPERGSN 39 {I

SPERGON PLUS ORTHOCICE 85 78

SEMESAN 8| 77

SEMESAN PLUS ORTHOCIOE 87 82

SEMESAN PLUS SPERGSN 72 83

ARASAN 84 85

ARASAN PLUS ORTHOCISE 79 78

ARASAN PLUS SEMESAN 72 79

NON-TREATEO CONTROL l7 6I

L. S. 0.: 5-PERCENT LEVEL

I-PERCENT LEVEL I4

 

A. BASES SN THE AVERAGE OF 4 REPLICATES PLOTS OF 30 SEESS EACH.

3. CHEMICALS USES ALONE AT 2 Oz./IOO LS. OF SEES; CHEMICALS USES IN

COMEINATISN AT I Oz./I00 LB. SF SEES; EXCEPT FOR VANCISE WHICH WAS

APPLIES AT 4 O2. ANS 2 oz./I00 LS. OF SEED RESPECTIVELY.
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TABLE 8. PERCENTAGE O= FCSTEMERSENCE DAMDING-SFF CF RCUNO Pas KISUEY‘EAX BEAN

A 0 S e I.“
SEE'L'NGS ‘7 L9“ ('6 ' 20 Co) ‘WD “'5“ (2C - 2b L.) seIL TEMPERATunEsT

AFTE! TREATMENT WITH VAQIfUS FUNGICIDES ALONE AND IN CQHPINATION.

 

 

 

A

POSTEHERCENCE OAMPIMG-SFF

a

TREATMENT

SOIL TEMPERATURE

Ié' - 20°C. 20° — 24°C.

P31CENT DEQCENT

AGROX 5 l8

ASROX PLUS VANCIIE 4 .3

\“VCIDE 7 23

AGRox PLUS CRTHCCIOE 4 22

ORTHOCIDE 7 24

AGROx PLUS SPEPCON IO 17

SPERGON 3 18

S’ERGGN PLUS CRTHOCIDE 3 I8

SEEESAN 2 7

SEUESAN PLUS ORTHOCIOE 4 II

SEMESAN PLUS SPERCON 3 I8

AWASAN 4 l9

ARASAN PLUS CRTHoCIOE 2 l9

ARASAN PLUS SEMESAN I I9

NON-TREATEE CONTROL 3 27

 

A. EASEI ON THE AVERA3E OF 4 PEPLICATER PLoTS OF 2C SEEBS EACH.

5. CHEMICALS USEO ALCNE AT 2 Oz./|OO Ln. OF 8553; CHEMICALE USEO IN

COURINATION AT I OZ./IOO LE. SF SEED; EXCEflT FOR VANCIIE WHICH

wAS USER AT 4 Oz. ANn 2 oz./|OO LB. or SEED RFSPECTIVELY.



\
A
I

0

INCLUPING ARAFAN) THE EFFECTIVENEEE nF THE CCMCINATICNS AAS LOWEP THAN

THAT OF THE SAGE CHEVICALS USEO ALONE.

THERE WERE No SIGNIFICANT GIFFEPENCES EETFEEN THE EFFECTIVENESS CF

ORTHCCIIE 75, ARASAN EF-X AN? SENESAN, EITHER AT LON (I6. - ZCJC.) AND OR

HIGH (20' - 24.0.) soIL TEVPERATLRES. BUT THE CaNTROL AN? THE LESS

EFFECTIVE CHEMICALS LIFE VANCITE 5| ANO CPEAGON, SHCWE‘ SIGNIFICANT

OIFFERENCES AT THE3C Two SOIL TEUPERATURE LEVEL3, THE LGWER PERCENTAGE

OF HEALTHY PLANTS BEING RECCHFEC AT THE Low SOIL TEMPERATURE. MCRE POST-

EMERGENCE OANPING-GFF wAS DESCFVEI IV 9LAhTS GHSUING AT THE HIGH SGIL TEMPER*

ATURES (TACLE 8). IN THIS PESPECT, THF RESULTS wEPE FIHILAP To THGSE Oa-

TAINEG wITH PEAS UNDER SIVILAR CSNGITIGNS (TABLE 3).

IN BREER TO GIVE THE MCST FAVGPAELE coNuITICUS FCR PFEEVERGENCE

SAMPING-OFF ATTACK, ANn THUS ORTAIN A BETTER EVALUATIGN OF THE CHEMICALS

TO BE TESTED, A SECONG GEAN EXPERIMENT wAs CON3UCTEI AT THE LON TEMPETATURE

UEING AGch, ORTHCCICE 75, SPER“0N, SEMESAN, ANn ARASAN SF-X. THE CHEMICALS

WERE APPLIEO AT nIFFERENT RATES, ALCNE AND IN C-UEINATION (TABLE 9).

CF ALL THE CHEIICALS USEO ALCNE, CCTHOCIGE 75 WAS AGAIN THE MOST

EFFECTIVE IN CQNTROLLING PPEENERGENCE DAUPING-OFF. RANKING NEXT wERE

APASAN SF-X, AGRnx, SEMESAN, ANn SPERGON IN ORnER OF IECREAEING

EFFECTIVENESS. NO INCREASE IN THE EFFICACY oF THE CGNEINATICVE wAe

OBSERVE. IF THE CHEMICALS GAVE 606! CfiNTR-QL WHEN USEP ALONE. THERE

wERE NO SIGNIFICANT :IFFEPENCEC GETTEEN OPTHOCIOE 75, ARASAN SF-X,



TABLE 9.

TREATMENT wITH FUNGICIEES,

PERCENTAGE EMERGENCE OF RGUNO POn KIGNEV WAX SEAN SEELLINGS

3!-

AFTER

USING DIFFERENT FOSA’SEfi AN} CGMBINATIBNS

oF CHEMICALS AT Low (16° - 20°C.) SOIL TEMPERATURES.

 
 

TREATMENT, SUNCES PER

ICC P7UNBS CF SEEO

 

A

TOTAL EUERGENCE

  

 

PERCENT

AGRCX, 2 69

AGRfiX, I PLUS ORTHOCIDE, I 8

AGROX, I PLUS CRTHOCIGE, 0.5 86

CRTHGCIDE, 2 87

ORTHOCIBE, I 90

SPEFECN, 2 47

SPEPGGN, A 5|

SPEHGGN, 6 56

CFTHGCIDE, I PLUS :PER.“”, I 83

CRTHOCIflE, 0.5 ’LUS SPERGON, 2 87

ORTHOCIIE, 0.5 PLUS SPEPCGN, j 85

NAN-TREATEO coNTaeL 8

SEHESAN, 2 68

SEMESAN, I 78

SEMESAN, I PLUS ORTHOCIBE, I 87

SEMESAL, 0.5 PLUS CHTHCCIGE, 0.5 9|

SEMESAN, I PLUE SPEHGON, I U?

SEMESAN, 0.5 PLUS SPEEGCN, 3 7|

AFAEAN, 2 77

ARA‘A”, I 8I

AHASAN, I PLUC CETHGCICE, I 83

APASAN, 0.5 PLUS CRTHSCITF, 0.5 84

ARASAN, I PLUS SEHESAN, l 67

AAAEAN, 0.5 PLUS SEMESAN, 0.5 52

NON-TREATE? caNTHaL 36

L.S.C.: 5-PERCENT LEVEL IO

I-PERCENT LEVEL I2

 

A. BASE) fN THE AVERAGE 0F 4 REPL!CATE) PLQTS CF BC SEECS EACH.



AI‘I’I SEMESAN AN. THEIR C"VPIT.'ATI“'C VII-TEN APPLIE‘ AT 2 .U‘ICES AND AT

I oUNCE/ICC POUNaS OF SEER; NOP RETNEEN THE SPERGON APPLICATIONS WHEN

USED AT 2 OUNCES, A OUNCFS ANO 6 OINCE: PEP ICC POUNOS SF SFEP. THE

EFFICACY OF THE ARAEAN - EEVFSAN COFSIN-TISN WA: AG IN LOWER THAN THAT

OF THE SAME CHEMICALS USEP ALCNE. KO OECREAFE IN EFFECTIVFVESS WAS

CESEPVEO IN THE ARAEAN - ORTHLCIDE 75 COMaIHATION As IN THE PREVIRUS

SEAN EXPERIMENT.

IN A THIRO EXPERIMENT, O‘THOCICE 75, ARACAN SF-K, AGROX, ANS

SEMESAN, THE M?6T EFFECTIVE CHEMICALS IN THE PREVICUS EXPERIMENT,

WERE COVFARE? ALCNE AIO IA CSPTINATI N. RATES WERE THCSE RECOMMENCEO

BY THE MANUFACTUTEPO (TABLE IC). THE COUGIVATICN CF SPERGSN PLUS

CRTHOCIOE, THE MOST EFFECTIVE CGUEINATISN INCLUOINC SPERCON, WAS ALSO

INCLUOEP IN THIS EXPEPINENT. ALL THE CHEUICALS ANS THEIR COMnINATIONS

WERE SIGNIFICANTLY EFFECTIVE IN CONTRCLLING PREEMERCENCE OAMPING-OFF,

AS CCMPAREO WITH THE NaN-TREATED CONTROL. HnwEVER, Ae IN THE PREVIOUS

BEAN EXPERIMENTS, THE EFFECTIVENESS OF THE ARASAN - SEMESAN COMBINATION

WAS LOWER THAN THAT OF THE 5|“E CHEMICALf USEO ALONE. IT HAS ALSO

GESERVEO THAT THE PERCENTAGE oF NCRMAL PLADTS IN THE NON-TREATEO

CONTROL WAS HIGHER THAN IN THE PREVIOUS EXPERIMENT. THIS HAS PRSSACLV

BECAUSE THE SOIL TEMPERATURE RANGE wAs HIGHER (I8.5’ - 233C.) IN THIS

EXPERIMENT THAN IN THE PREVIO'S EXPERIMENTS AMP CONSEQUENTLY CONaITIoNS

WERE MGPE FAVO'QABLE FOP THE GERMINATION OF THE HEAN SEEDS.



TABLE I0. PEPCENTAGE EHERCENCE OF

SEED TREATMENT WITH F'UNGICISES,

ATIONS OF CHEMICALS AT Low (IB.5°

33

RSUNO DIS KISNEY WAX CEAN SEFSLINCS AFTER

UEING DIFFEPENT IOSK’w'ES ANT) COMBIN-

- 23.00C.) SOIL TEHPEOATURES.

 

TREATMENT, OUNCES PER A

 

 

ICO Paunls OF SEEO TOTAL ENERGENCE

PERCENT

AGRox, 2 67

ACROX, I PLUS ORTHCCIOE, I 87

CRTHOCIOE, 2 84

ORTHSCIOE, I PLUS SPERCON, I 83

SEMESAN, 2 85

SEVESAN, I PLUS ORTHOCIOE, I 85

ARASAN, 2 87

ARASAN, I PLUS OHTHOCIOE, I 9|

ARASAN, I PL“6 SEMESAN, I 79

NON-TREATEO CONTROL 13

L. S. 3.: 5-PERCENT LEVEL l5

l-PERCENT LEVEL I9

 

A. EASEO

EACH.

ON THE AVERASE OF 4 RFPLICATEC PLOTS OF 30 SEEOS



DISCUSSICN AN, CONCLLSIONS

THE OBJECT OF THE PRESENT INVESTIGATION WA3 To STUOY THE EFFECT-

IVENESS OF A NUMBER OF HERCURIC ANS NON-NERCURIC SEED PROTECTANTS IN

CONTRCLLINC SEED nECAY AV? PREEVEFCENCE IAMPING-OFF ON PEAS AN) SEANS,

wHEN UEEO ALONE ANO IN CCMBINATICN AT DIFFERENT OOSACES ANS UNOER TwO

SOIL TEMPERATURES.

PRELIMINARv EXPERIMENTS TS FINO THE MOST EFFECTIVE OF THE SEEO

TREATMENT MATERIALS wERE FSLLOHER av MORE EXTENSIVE WORK, SEES OECAv

ANS/OR PREEMERCENCE OAHPINC-OFF AAS MOST SEVERE UNSER eoIL TEL-ERATURE

CONOITIONS THAT HER: UNFAVORACLE FOR SEED CERNINATION AN9 NORMAL

SPowTH OF THE SEEOLINCS, ANS FAVORASLE FOR THE nEVELOPNENT OF SCIL

PATHOCENIC ORGANISNS. THIS RA: IN AGREEMENT WITH THE RESULTS SF

LEACH (22) WHO FOUNO THAT "PREEMERCENCE INFECTION wAs HCST SEVERE AT

TEMPERATURES THAT wERE RELATIVELY LESe FAVORASLE TO THE HOST THAN To

THE PATHOCEN AS MEASURED BY THE RATIS OF THEIR GROWTH RATES." PEA,

A LOW TEMPERATURE CRCP, SUFFERES MORE SEVERE FEEC DECAY ANO PREENERSENCE

OANFINC-OFF AT HIGH SOIL TEMPERATURES (20° - 249C.) THAN AT LOw SCIL

TEMPERATURE (I6c - 20°C.). THE REVERSE WAS TRUE FCR BEANS, A HIGH

TEMPERATURE CRnP. THIS CAN SE EXPLAINEO ON THE BASIS OF A RETAROATISN

IN THE CEP'INATION OF THE SEEOS SECAUSE OF UNFAVCRAFLE SOIL TEMPERATURES,

THUS CIVINC THE SOIL PATHOSENIC ORCANISMS A LONGER TIME TO ATTACK THE

SEED AND THE SEEDLINGSO



THE ORCANISMS ISOLATEC FROM OISEASEO PEA SEEOLINOS OROOINO AT Low SOIL

TEMPERATURES (I6c - 20‘C.) A NO HIOH SOIL TEMPERATLRES (20° - 24°C.) WEPE

SIMILAR TO THOSE OOTAINEO av OTHER INVESTIGATORS (5, I6, 22, 23). EAYLIS

(5), TESTING SEVERAL FUNOI ISOLATEO FROM COTYLEOONS ANS OISEASEO EMSRVOS

OF PEAS, FOUNO THAT SPECIES OF PYTHIUM ANS SPECIES OF FUSARIUM MERE THE
 

ONLY ORGANISMS CAPAOLE 0F INPIEITING EMERGENCE OF SEEO PEAS, THE OISEASE

SEIHC ATTPIBJTED EXPECIALLY TO PYTHIUM 8P9..' JACKS (16) FOUNO PYTHIUM

SPP., FUSARIUM SPP. ANO PHITOCTONIA SPP. A: THE MOST COMMONLY ISOLATEO

 
 

FUNGI FRCM DISEASE? SEEPLINGS BF ’EAO PYTHIUM SPP. WAS THE MOST COMMON AT

LOW SDIL TEMPERATURES AND FUSAQIUM SPPO AT HIGH 89IL TEMPERATURES.

RHIzOCTONIA SOLANI WAS ISOLATEO FROM MOST SEEDS. LEACH ANO SMITH (23)
 

NAHEO SPECIES OF PYTHIUM, QHIZOCTONIA, FUSARIHH, ANS OTHER SIMILAR

 

DOIL DRGANISMS RESPONSIBLE FGR SEEP DECAY AND SEEDLING ROT. LEACH (22)

FOUND THAT IN PYTHIUM INFESTED SOIL, SEED DECAY AND PREEMERGENCE DAMPING-CFF

 

INFECTION OF PEAS wAs MOST SEVERE SETOEEN I2 AND 25‘C.. HE GBSERVE3 ALSQ

THAT A LOw TEMPERATURE ORGANISM CAUSEO MORE SEVERE INFECTION AT A LOT THAN

AT A HIGH SOIL TEMPERATURE, ANO THAT wITH A HI3H TEMPERATURE ORGANISM,

THE REVERSE WAS TRLE. QEINVING (32), REPORTEO THAT SPECIES OF FUSARIUM,

PVTHIUH, APPANOWYCES, RHIZOCTONIA, ANO ASCOCHYTA WERE THE ORCANISMS PRIMARLY
   

RESPPVSIBLE FfiR PEA fiAVPING-GFFO FUSARIUM SOLANI VO VARTII F0 AND PVTHIUV

 

 

ULTIVUM WERE SHQWN TO MULTIPLY IV THE SOIL WITH REPEATEB PEA ’LANTINGSO

 

FUSARIUM 8PP. WERE THE MOST PREVALENT ORGANI8MS ISOLATEB FROM PEA

 

SEEOLINOe CROwINC UNOER HIOH SOIL TEMPERATURE CONDITIONS (20° - 2490.).

JONES (I8), STUOYINO STEM ANO ROOT-ROT OF PEAS CAUSES BY SPECIES OF

FUSARIUM, FOUND ALSO THAT THE ORGANISM PREFERS A SOIL TEMPERATURE AEIVE



L
A
,

C
H

I8. 0., MITH KILLING OF THE DLANT TAKING PLACE AT 24°C. IA AOOITION,

THE SAME AUTHOR REPORTER THAT THE ORCANISM m NOT MUCH AFFECTEO BY

VARIATIONS IN SOIL PGISTURE WITHIN THE LIMITS FAVORASLE FOR PLANT

GROWTH. THE EXPERIMENTAL WORK REPORTED HEREIN CORROSORATES THESE

FINOINGS IN “ART. THERE wAs A HIGHER RERCENTAGE OF POSTEMERGENCE

DAM'ING-OFF IN SOTH PEAS ANO SEANS (TABLES j ANO 8) IN 'LANTS GROWN

AT THE HIGH THAN AT Lew SOIL TEMPERATURES.

ALTHOUGH JACKS (I6) RE=ORTES THAT SEE) TREATMENT OOES NOT

OROINARILY GIVE PROTECTION AGAINST POSTEMERGENCE OAMRING—OFF, HE

NOTES THAT THE FUNSICIOES APREAREO TO SRING SOME INCREASE IN VISOUR

To THE SEEOLINGS OHICH ENASLEO THEM TO SURVIVE PREEMERGENCE ANO

POSTEMERGENCE SAMRING—OFF ATTACK. QITH HIGHLY SUSCEPTISLE HOSTS, SUCH

AS THE VARIETIES OF PEA ANO BEAN U351 IN THE PRESENT IAVESTIGATION;

WITH PLENTIFUL PATHOGENIC SOIL ORGANISMS, AS SHDWN Sv THE RESULTS OF

ISOLATIONS MAOE FROM OISEASEO SEEOLINGS; ANO WITH ENVIRONMENTAL (S'IL

TEMPERATURE ANO MOISTURE) CONOITIONS FAVORASLE FOR THE OEVELOPMENT

OF THE PATHOGENS, THE IOEAL CONOITIONS FOR THE DEVELOPMENT OF PREEMER-

GENCE OAMRING-OFF WAS SECURES. UNOER SUCH CONDITIONS, IT WAS POSSIBLE

TO MAKE A BETTER EVALUATION OF THE EFFECTIVENESS OF THE CHEMICALS

TESTED.

REPORTS ON TOXIC EFFECTS OF SEVERAL FUNGICIOES ON TREATES SEES

HAVE SEEN MAOE RY SEVERAL AUTHORS (I, 3, 8, 25). ALSO SEVERAL

ENVIRONMENTAL FACTORS SUCH AS SOIL MOISTURE ANO SCIL TEMPERATURE HAVE

SEEN FOUND TO CAUSE HIDE VARIATIONS IN THE EFFECTIVENESS OF THE CHENICALS

USES As SEES RROTECTANTS (I3, I4, l5, I3). IT WAS THOUGHT THAT A

COMP‘U’ISGN BETWEEN THE EFFICACY 0F CI'ENICALS USED ALGNE AND IN COM-
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BINATION, UNoER DIFFERENT CCNSITIONS OF SOIL TEMPERATURE, WOULD REVEAL

DIFFERENCES IN EFFICIENCY. THE FIRST REPLICATEC EXPERIMENTS IN WHICH

THE CHEMICALS WERE TESTES AT THE SAVE TIME UNDER Two SSIL TEMPERATURES

SHOWED THAT IN BOTH PEAS ANn FEANS THEFE wERE No SIGNIFICANT nIFFERENCEs

EETwEEN THE EFFECTIVENESS OF THE FUNGICIDES WFEA LSEU AT Low ANS AT

HIGH ECIL TEMPERATURES. THEFE WERE SIGNIFICANT DIFIEFENCES SETwEEN

NCN-TREATES SEESS AND THoSE TREATEa wITH THE LESS EFFECTIVE CHEMICALS

IN THE SEAN EXPERIMENTS, THE LOVEE FF CENTACE 0F HEALTHY PLANTS EEING

RECCRSED AT THE Low SSIL TEMPERATURES. AT THE Lew SOIL TEMPERATURE,

GERMINATION WAS nELAVEU RESULTINS IN AN INCREASEC AMOUNT 1F SEEL TECAY

AN) PREEMERSENCE UANRING-OFF, IF THE CHEMICAL £33Ll55 J57 NT: 54

EFFECTIVE PRCTECTANT. T“I .~' THE CASE WITH VANCIDE 5| A10 LPF‘JEH.

THIE CAN REAnILv EK”LAIN’_ AS SHowN IN TAELF 7, THE RIFFERENCES BETWEEN

THE EFFECTIVENESS OF THE CHEHICALS AS SEED FRRTECTANTS AT THE LCN ANS

AT THE HIGH SSIL TEMPERATUR S. ALTHSUCH THESE BIFTF’FWCES HERE NoT ‘8

SIGNIFICAVT IN THE PEA EXPERIMENTS (TAELE 2), SIMILAR VARIATICNS WERE

CESEPVEP, I.E., THE FISHER ROSTENERSEch SAVRINa-SFF SCCURRES UNDER

HIGH SOIL TEMPERATURE comeTIoNS (TARLE 3).

No DIFFERENCES IN EFFECTIVENESS OF THE CHEMICALS USED ALoNE, CCHPAREU

THEIR CCMBINATI3N USE mERE FOUNt IN ANY SF THE PEA ANn EEAN ExPERIVENTs.

IN GENERAL, THE CHEMICALS IN CSMBINATISN wERE SNLY As EFFECTIVE AS

THE SETTER SF THE Two CHEHICALS wHEN USEI ALSNE. FSR EXAMPLE, IN TABLE 7,

THE PERCENTATE EMERGENCE 0F BEAN SEED TREATES VITH SEVESAN PLUS ORTH”CIDE

75 WAS 87, WHILE FSR SENESAN ALONE IT wAS 8] ANS FoR ORTHchPE 75

ALoNE IT VAS 86. THE 3!HE TAELE SHOWS THAT THE PERCENTAGE EVERTENCE

OF SEE»? TREATEP WITH SPERGCN ALSNE WAS 39; THOSE TREATEN WITH

CTTHCCICE 75 SAVE 87-PERCENT SEEDLING EVERJLNCE, AND THE COMBINATION



DF SSTH CHEMICALS, 85-PERCENT. THUS IT APPEARS THAT THE EFFECTIVENESS

SF THE CSNSINATISNS IS DIRECTLY RELATED TS THE EFFECTIVENESS SE THE

SAHE MATERIALS uSED ALDNE, THE GREATER THE EFFECTIVENESS SF THE CHEVICALS

WHEN USED ALDNE, THE GREATER THE EFFICACY SF THEIR CnVSINATIDNS.

THERE WERE SSHE CASES IN WHICH THE EFFECTIVENESS SF THE CSHRINATICNS

WAD LESS THAN THAT SF EITHER SNE ALSNE. THIS WAS DSSERVED DNLv IN THE

SEAN EXPERIHENTS. THE chSINATIDNS DF ARASAN SF—X, A NDN-MERCURIC FUNGICIEE,

AND SFME'AN, A NERCHPIC FUNGICISE, WERE LESS EFFECTIVE IN CDNTRSLLING

DAM-INS-SFF THAN WERE EITHER USER ALRNG (TABLES 9 ANC IO). THE SAME EFFECT

WAS DSSERVED WHEN THE CHENICALS WERE TESTES AT THE SAME TIME UNSER Two

GOIL TEMPERATURE CGNDITIONS AS SHOWN IN TAILE '7. ALTHOUGH IN ONE EEAN

EEEI TREATVENT EXPERIMENT THE ARASAN Sfi-X-CPTHOCIIE 75 CSMSINATIDN HAS

LESS EFFECTIVE THAN THE SAME CHEMICALS USES ALoNE (TASLE 7), THIS REACTICN

WAS NST 038€RVED IN THE REST SF THE EXPERIMENTS.

SEVERAL FUNCICIDES WERE EFFECTIVE IN CDNTRSLLING PREEHERCENCE

RAMPINC—DFF IN DEAS ANS SEANS SUT ORTHSCISE 75 WAS SY FAR THE MOST

EFFECTIVE THRSUGHSUT ALL THE EXPERIMENTS. THE SAME WAS TRUE FSR ALL THE

coVSINATIDNS INCLUDING THIS CHEMICAL. THESE RESULTS ARE ACCS-DINC TS THREE

A

CCTAINED rY ANSERSEN ANn CEZEEUW WHS FSUNS OPTHSCIRE 75 TD IE THE NDST

EFFECTIVE CHEVICAL FER CSNTRDLLING SEES DECAY AND PREEHERGENCE DAMPINC-OFF

SF ALSEPMAN PEAS ANS RSUNS Des KIDNEY WAX SEANS. THEY CDHPARES ORTHOCIDE 75

WITH TWENTY-EIGHT SEES PRSTECTANTS INCLUDINC SEMESAN, CRTHc SEED GUARS,

C & C L-224, VANC|9E 5'. AGPOY, ARASAN SF-X, SPERGCN, ANS 0THERS IN THE FIELS.

 

A. UNPUPLISHES FIELn SATA.



SPERCDN, REPORTEJ ANT RECPHHENDES As AN EFFECTIVE SEEP PRCTECTANT

FoR PEAS ANn EEANS SY oTHERE (8, IO, IA, 23, 28, 34, 35), WAS RELAT-

IVELY INEFFECTIVE In THESE EXPERIVENTS AS coy-ARES WITH THE STHER

FUNGICITES TEFTEE. IN FDHE CASES, EVEN wHEV APPLIES AT SDUSLE THE

RATE PECCMHENSEP SY THENANUFACTURERS (TASLE 5), IT WAS NGT EFFECTIVE

AGAINST DAMPING-OFF. RECENTLY, ANSEPSEN AND nEZEEUS (l, 2) ANS WALLEN

(40) REPPRTED SIMILAR RESULTS REGARDING Low EFFICACY SF SPERGSN AS

A SEED PRCTECTANT. MCNEW ANP FCCALLAN (30) EXPLAINES THIS FACT SY

CDNSISEPING THAT THE SPIL TEXTURE AND ALKALINITY MAY SE LIVITARLE

FACTDRS WHICH INFLUENCE THE EFFECTIVENESS SF SPERGCN AS A 3:09 SEED

PASTECTANT.

IN GENERAL, ARASAN SF-X, AGR°X, CEHESAN, ANS C 3 C L—224 WERE

EQUALLY EFFECTIVE IN CSNTRSLLING PREEVERGENCE GAMPING-DFF IN PEAS EITHER

WHEN USED ALGNE DR IN CDHEINATIDN. IN SEANS, HDWEVER, THERE WERE ND

SIGNIFICANT DIFFERENCES IN THE EFFECTIVENESS DF ORTHDCISE 75, ARASAN

SF—X, ANS SEMESAN WHEN APPLIED AT SIFFERENT RATES SESIDES THDsE RECOM-

MENDES SY THE MANUFACTURERS. AGRDX, ALTHDUGH SIGNIFICANTLY LESS EFFECTIVE,

WAS SHCWN To SE SATISFACTDRY FoR CDNTRDLLING PREEVERGENCE DAMPIHG-OFF DN

SEANS.

IN PEAS, THERE WAS Ne SIGNIFICANT DIFFERENCE SETwEEN ORTHSCISE 75

WHEN APPLIED AT 2 SUNCES AND AT l nUNCE/IOO PSUNPS DF GEES (TASLE 4).

EVEN AT 0.5 GUNCES/IOO PSUNPS DF SEED, OPTHCCIDE 75 WAS AN EFFECTIVE

SEED PRDTECTANT (TASLE 5). THE SAME RESPCNSE WAS NSTEo WITH ARAPAN SF-X

(TASLE 6). THE REVERSE WAS TRUE FGP THE LESS EFFECTIVE CIEMICALS. THUS,

AS SHGNN IN TASLE 4, THE EFFICACY SF SPERGGN WAS SIGNIFICAVTLY INCREASED

I

WHEN APPLIES AT 4 SUNCES As COMPARED TD 2 CUNCES/IOO POUNDS CF SEED.



IN GENERAL, WITH THE MOST EFFECTIVE CHEMICALS, LIKE ORTHGCIDE 75 AND

ARASAN SF—X, No SIGNIFICANT INCREASE IN STAND WAS SFSEFVES BY VARvING

THE APRLICATISN RATES.

|T APPEARS THAT ND ADSITIoNAL SENEFITS CAN SE DERIVED FRSM THE

APPLICATIGN oF COMBINATIONS SF FUNGICISES LSES IN THESE INVESTIGATIONS.

THIS SSES NoT EXCLUDE THE PGSSISILITV THAT DTHER CHEWICALS, WHICH WERE

HGT INCLUDED IN THIS PRCGRAV, WGULD SE EFFECTIVE. CUT SINCE THE MGST

EFFECTIVE FUNGICISES WERE INCLUDED IN THESE STUDIES, AND SINCE THE LESS

EFFECTIVE CHEMICALS WHICH WERE INCLUDES PIS NST EFFECTIVELY CCNTRSL

SAHRING-GFF WHEN USES ALoNE en IN CONSINATICN, THE CHANCES 0F SGTAINING

A SUITAELE CONEINATIoN SETTER TiAN EITHER CHEWICAL ALSNE, APPEARS VERY

'JNCERTA I No



Al

SLERAQY

I. SEVERAL SEED PR3TECT\NT$ WERE SELECTED ANS TESTES ALDNE AND

IN CSHSINATISN, IN PRELIMINARY EXPERIMENTS 0N ALSERHAN PEAS ANS RCUFR

Pea KIRNEY NAX FEANS UNnER GREENHSUSE CUHDITIONe AT TWD SSIL TEMPERATURES.

2. THE MCST PRCMISING FUN3ICISES WERE RETESTES IN A SERIES OF

SUESEQUENT EXPERIMEuTS, FOTH 0N PEAS ANS BEANS, AT Low (|6° - 20°C.) ANS

AT HIGH (2Cc - 24.3.) SDIL TEMPERATURES. VARIATISNS IN CSVEINATISNS ANN

APPLICATICN RATES, SELCH CR RFFVE THSSE RECRNMENSE: EY THE MANUFACTURERS,

WE'RE MADE THROUGHGUT ALL THE EXPERIMENTS.

3. SEVERAL CHEFICALF VEPE EFFEcTIVE IN CLITILLLIzc IIFE“FF ; CL

IFIIITC»III I' 'LIL TIT .Ir':, '1' L *: ‘ILL {3(CAPTAN) WAS SY FA: THE

HoST EFFECTIVE. fiAHRING NEXT TR ORTH33IT: T: HEFF AFASAN SF-X, AGRSX,

SEMESAN, AND C 1 C L-224. SPERCSN, GENERALLY REGSVHENSE: FDR PEA ANS

SEAN SEES TREATMENT, WAS PELATIVELY INEFFE:TIVE IN THESE TESTS.

4. VS INCREASE IN THE EFFECTIVENESS DF THE CHEMICALS TESTER WAS

DSSERVES :Y CWMSINING THEN, IF WHEN USED ALDNE THEY GAVE Goon PREEHEPGENCE

CAMPING-«FF CSNTRGL. IN SENERAL, THE GREATER THE ETFECTIVENESS OF THE

CHEMICALS WHEN USED ALDNE, THE GREATER THE EFFICACY 0F THEIR CSMBINATISNS.

FVRTHEPMORE, THE FUNGICISES AND THEIR COMBINATITNS WERE EQUALLY EFFECTIVE

WHEN USED UNGER Low ARR HIGH SSIL TEMPERATU‘E CCNDITIONS.

5. IN ALL THE SEAN SEE) TREATMENT EXPERIMENTS, THE EFFECTIVENESS

IF THE CSNSINATIDN ARASAN SF-X ANS SEVESAN WAS LDWER THAN WHEN THESE

CHEMICALB WERE APPLIED CEPARATELY. THE SAME REASTI’I‘N‘ WAS NOTED ll‘! C‘Il.Y ONE
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OF THE SEAN EXPERIHENTS wHEN ARASAN SF—X WAS COMBINED WITH ORTHtCISE 75.

6. PREEMERGENCE EPMPING-OFF WAS HPFE SEVERE wHEN THE SOIL TEMPER-

ATURE CSNIITIGNS WERE LESS FAVDHABLE FGR SEE: GERHINATIGN ANa NoRMAL

GRowTH SF THE SEEDLINGS. CHEER SUCH coNEITIoNs, SEED CERMINATIGN AND

SEEDLING ENESGENCE WAS SELAYEG, GIVING THE SGIL PATHGGENIC ORGANISMS

A LONGER TIME To ATTACK THE SEEDS. POSTENERGENCE :AMPING-GFF WAS MORE

COMMON, ESTH IN PEAS Ana BEANS, AT HIGH SGIL TEMPERATURES (20o - 24°C.)

THAN AT Law SGIL TEMPERATURES (I6° — 2000.).

7. WHEN ISSLATISNS WEFE MADE FTCN SISEAEEE PEA SEEJLINCS GRcmN

AT THE Two SGIL TEMPERATURES, PYTHIUM SPP. HERE THE MOST ABUNDANT

GRGANISMS AT THE LOW SOIL TEMPERATURE, AND FUSARIUM 6P9. AND RHIZQCTONIA

 

 

SPP. wErE THE LEAST NUMERSUS. AT THE HIGH SCIL TFERErrTUTEr, {;::'Iya
 

SPP. wEFE MOST PRESGEINANT, EJLLG r? [Y PHIZGCTGNIA EFF. AND PYTHIUM SPF..

 

 

E. PREEHERGEHSE SAMPING-QFF AND SEE> EEGAY 3F PEAS ANS BEANS

CAN EE SUCCE:CFULLY CONTRDLLED BY SEE; TREATMENT.
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VEGATASLE DISEASES. QFP-INT 649. BOYCE THoHRSoN INST. I95l.

3I. PORTER, P. H. TREATMENT OF CRSP SEEIS IN ERAzIL ANS PARAGUAY. (AESTR.).

PHYTSRATH. 4|: 374. I95|.

32. REINKING, O. A. DISTRIBUTICN ANO RELATIVE IM-SRTANCE OF VARIOUS

FUNCI ASSICIATES WITH PEA ROOT-HOT IN COVMERCIAL PEA-GROSING

AREAS IN NEw YORK. NEw YGRK AGR. EXPT. STA., TECH. BUL.

264. [942.

33. SNESECOR, 3.'£. STATISTICAL METHSos. 4TH EO.. IOWA CGLLEGE PRESS.

ANES, IOTA. 485 P'. I946.

34. THE FUNCICIRE COMMITEE OF THE AMERICAN PHYTOPATHCLCGICAL SCCIETY.

NATIS-wInE RESULTS WITH FUNGICISES IN I948. U. S. DEPT. OF

AGR., PL. DIS. RPTR. SUFRL. I8I. I94§.

35. . NATICN-wInE RESULTS WITH FUNCICISES IN

I949. U. S. DEPT. OF A:F., PL. DIS. PPTR. SUFFL. I92. I950.

 

36- . NATIaN—WIDE RESULTS WITH FUNGICIDES IN I950.

U. 5. SEPT. cr AGR., PL. DIS. RPTR. SUPPL. 2|O. |952.
 

37. ‘NALKER, J. 0., E. J. DELwICHE, AN) P. 3. SMITH. PEA SEES TREATMENT

wITH CHEMICAL SUSTS. JOUR. AGR. RES. 6|: I43-I48.

I940.

38. WALKER, J. C. VEGETARLE FEES TREATMENT. EST. QEV. I4: 538-60],

I948.

39. WALLEN, V. R., ANS A. J. SKSLKC. TREATMENT OF VEGETASLE SEES OF

Low GERMINATION. U. S. DEPT. OF AGR., PL. DIS. RPTR. 37;

6;. ’68. [953.

40. WALLEN, V. R. TREATMENT SF VEGETABLE SEES FoR INFRCVES ENERGENCE.

U. S. DEPT. SF AGR., PL. DIS. PPTR. 37: 620-622. I953.



EXPLANATISN SF PLATES

THE PLATES GHnw THE RELATIVE EFFECTIVENESS SF VARISUS FUNGICISES

wHEN USED ALONE ANS IN CJUEINATIGN AT DIFFERENT CSSARES, IN coNTRSLLING

SEES SECAY AND PREEMERGENCE CANPING~GFF IN ALUERMAN DEAS. THE PEAS WERE

.- lo 00
G-SWN UNDER HIGH SnIL TEMPERATURE CGNnITISNs \20 - 44 0,) IN THE GFEEN-

HSUsE AND THE PICTURES wERE TAHEN FSURTEEN BAYS AFTER PLANTING. THE

PHOTCGRAPS ARE FROM THE SAflE EYPERIMENT (TASLE 4). EACH TREATMENT PLCT

CSNSISTS SF Twe RSws ANS THE RATES SF APPLICATION ARE IN SUNCEs/IOO PSUNSS

CF 8EEB, AFTER THE FUNSICIDE.



 
F‘LA TE I

COV'PAPIS‘CN ”FTWEE’N THE NPN-T'EATE“ FC‘NIDCL AND "I'E OI‘

EFFECTIVE FUNGICIPFS USES ALSNE AND IN CSNSINATISN. I

FRSM LEFT TS RIGHT :

VS. 1?. SEMESAN, 2

NS. 22. ‘PASAN Tr—X, I PLUS €PERC9N, I

No. I8 C & C L-224, I PLUS ARACAN SP-Y, I

NS. I2. WIN-TREATES CCNTRSL

NS. 20. \PASAN PP—X, I PLUS CRTHCCIBE 75, I



SEESLING EMERGENCE AFTEF SEES TREATMENT wITH SSME SF THE NSST

PLNTE II

EFFECTIVE CHEMICALS APPLIED ALSNE

FRoN LEFT TS

NS. 20.

NS. I9.

IR. I8.

NS. I7.

Na. 16.

RIGHT:

ARASAN SF-x,

DRASAN SF-X,

C & C Lo224,

ARASAN SF-X,

C & C L-224,

P
J

AND IN CGVBINATIONS

PLUS

PLUS

PLUS

ACRTHSCISE 75,

ORTHSCICE 75, 0.5

ARASAN SF—X,

 



EFFECTIVENESS SF SPERCSN AND sour SF ITS CSVSINATIoNC

PLATE III

WITH THE NON-TREATED CONTROLS

FRGN LEFT TC FIGHT:

CRTHCCISE 75, 2

AGRSX, I PLUS SPERGSN, 2

SPERGSN, 2

SPEPGSN, 2 PLUS ORTHSCISE 75, C.

IPN-TFEATED CSNTRSL

E:

.1

AE

 

C 0MP! TIES



 

EFFECTIVENESS

CELT LL AFL {EIF LC

TIRE. LLIT

NS. 6.

“T. 24.

NS. 13.

HS. 25.

NS. 5.

8F CFTHCCITL 75 AE

P" ’rgirr T

KG-vx, I PLU3 SPERG

(
2

O

CPERGSN, I PLUS CRT

SEMESAN, 2

WSN-TREATES CSNTPSL

CPTHSCISE 75, I

C(FFIPFP

on, 2

HSCISE 75

WITH

, I

THE PK
IvT

7

 

'[L



CSUPARISSN SETwEEN SPF-CON USES ALPNE ANS

DLATE V

AGRGX, AT Twe FIFEEPENT APPLICATISN PATEF.

FRSM LEFT TS RIGHT:

NS. IO.

NS. 9.

Ii. 8.

NS. 7.

NS. 6.

SEVESAN,

SPERGSN,

SPERGSN,

ACch,

R

HGRSX,

 

IN CPVEINFTION WITH

I PLU! OSTHSCISE 75, 0.5

b
.

PLUS

PLUB

SPERGSN, I

SPERCSN, 2





J

SI 29 S
I;

Get 253‘

‘ 30,56

May 14'5c

1m j 3 ~13

it; 3 'r 4

"b"

Aug 2 ‘56

Auglé '56

492130 “as

b
-
.
.

Oct 3 '53
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