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PRESIDENTIAL ADDRESS 

WAYNE M. WINNER 

CHEVRON CHEMICAL COMPANY 

There is nothing more important to our society than agricultural pro

duction. In 1910, the average American farmer produced enough to feed 

about seven people. Today, the average farmer feeds approximately 78 

people. This production is achieved by 1.6% of the American population. 

While 60% of the gross income in China is spent for food, only 13.8% of 

our gross income goes for food. How do we do it? ....... By working 

cooperatively - producer, researcher, extension, consultant and industry. 

At our annual meeting last year producer John Adries from Washington, 

Louisiana stated "I need all of you". 

The Southern Soybean Disease Workers is one organization where we 

work as a team to help increase the income per acre for the American 

farmer. 

During a special session at the 1982 annual SSDW meeting, the lack 

of soybean dis.ease awareness was identified as an area that the organiza

tion should place particular emphasis. During 1982 we formed a Disease 

Awareness Committee which formulated and initiated numerous activities to 

increase everyone's awareness of soybean diseases. Extension - industry 

sponsored field days and a compromise point system are just a few activities 

initiated by the. committee. Activities were pointed toward educating the 

producer and making everyone more aware of soybean yield losses caused by 

disease. 

Using a "hands on approach" two workshop sessions were initiated 

which many of you participated in yesterday. These workshops were 
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organized to help those attending become more knowledgeable in indentify

ing soybean diseases and to become aware of the importance of nematodes 

in soybean production. As many of you have told me, our objective was met 

and these workshops will become a part of our annual meetings in the future. 

I want to thank all of you for your cooperation during the past year 

and encourage each and everyone of you to put forth the special effort 

which is needed to help the American farmer obtain a more profitable 

l i velyhood. 



SOYBEAN RESEARCH NEEDS AND THE 

AMERICAN SOYBEAN ASSOCIATION 

The dramatic increase in soybean production is attributed, 

in part, to past success in solving production problems that 

limit soybean .yields, In 1981, approximately $4OM was invested 

in soybean research from Federal and State funds and grower 

checkoff programs, In times of shrinking research base budgets, 

it is essential that research efforts be concentrated on those 

areas which have the best chance to increase soybean production 

efficiencies. The Soybean Research Advisory Panel, established 

in the 1981 farm bill, can serve soybean farmers and the soybean 

industry by develo·ping research needs and recommendations. 

presentation reviews present funding of soybean research and 

discusses the role of the Soybean Research Advisory Panel in 

developing priorities, 

This 

To be presented by Keith J, Smith at Southern Soybean Disease 
Workers meeting March 16, 1983, 
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PESTICIDE ASSESSMENT IN THE ADMINISTRATIVE HEARING: 
AN EDUCATIONAL GUIDE FOR THE AGRICULTURAL SCIENTIST 

M. T. Olexa & A. H. Daniels 

This report is part of a larger effort to investigate current 

issues in agricultural law and to present extension information on 

legal topics of importance to farmers, agricultural scientists and 

people in farm-related professions nationwide. This specific educa

tional material is intended to aid the agricultural scientist (espe

cially one who serves as a witness in formal administrative hearings 

concerning registration of pesticides) to prepare both written and 

oral testimony and to anticipate tactics common to legal adversary 

proceedings. Direct and cross-examination are emphasized. Cross

examination allows an opposing attorney to question the qualifications 

of the witness and to determine the reliability (creditability) of that 

witness's testimony. The scope of allowable cross-examination is partly 

determined by the witness's oral and/or written direct testimony. Any 

matter to which a witness testifies on direct examination can be the 

subject of cross-examination. If under cross-examination a .witness 

appears confused or unsure of his testimony, such testimony may be 

accorded little evidentiary weight by the Administrative Law Judge. 

Therefore, to present testimony (data) most effectively, agricultural 

scientists involved in such cases must understand the tactics of 

opposing attorneys and the legal significance of their lestimony. 



SOUTHERN UNITED STATES SOYBEAN DISEASE LOSS ESTIMATE FOR 1982 

Southern Soybean Disease Workers, Soybean Disease Loss Estimate 
Committee: Edwin F. Koldenhoven, Griffin Corp.; R. Rodrigues-Kahana, 
Auburn University; H. Kenneth Whitam, L.S.U. 

ABSTRACT 

Soybean diseases cause major yield losses in Southern states. 
Average loss estimates from all pathogens exceeded twencty per cent. 

11 

Soybeans and soybean products are very important U.S. agricultural 
commodity exports. In 1982, 2,276,976,000 bushels were harvested from 
70,783,000 acres giving a national average of 32 bushels/acre. Southern 
states produced 31 percent of America's soybeans (711,475,000) on A-
39 percent of America's harvested soybean acreage (27,633,000 -1,,,~~U..) 
giving an average of 25.7 bushels/acre. Acreage yields of each southern 
state in 1982 were as follows: Alabama, 27 bushels/acre; Arkansas, 
24 bushels/acre; Delaware, 29 bushels/acre; Florida, 25 bushels/acre; 
Georgia, 27 bushels/acre; Kentucky, 30 bushels/acre; Louisiana, 
26 bushels/acre; Mississippi, 26 bushels/acre; Missouri (8 southeastern 
counties), 29 bushels/acre; North Carolina, 26 bushels/acre; Oklahoma, 
19 bushels/acre; South Carolina, 21 bushels/acre; Tennessee, 
27 bushels/acre; Texas, 21 bushels/acre and Virginia, 25 bushels/acre. 

MATERIALS AND METHODS 

The purpose of the SSDW Disease Loss Estimate Committee is to compile 
and record soybean disease loss estimates from southern states as the 
official disease loss statement on the production year. These disease 
loss estimates (Table 1) are annually solicited from Cooperative Extension 
Service and Experiment Station personnel in each southern state and are 
products of observations made in the field and laboratory. The disease 
loss estimates reported here were derived from IPM field monitoring programs, 
Regional Seedling, Nematode and Foliar Disease Control Trails, field 
observations, laboratory diagnosis, grower demonstrations and in one 
instance, remote sensing. 

Total loss values listed in Tables 1 and 2 are weighted percentages 
of yield loss of each disease on each state's total production in bushels. 
Actual production figures for each state were supplied by the State 
Agricultural Statistician. Dollar losses in this report were calculated 
on a cost of 6.00 dollars per bushel times the estimated loss. 

5 



RESULTS AND DISCUSSION 

In 1982, soybeans produced in the South were subjected to intense 
disease pressure. The Cyst, Root-Knot and ecto-parasitic nematodes are 
reported to have caused a loss of over 35 million bushels resulting in 
losses over 200 million dollars. The soil diseases, which include seed, 
seedling, root and lower stem rots are reported to have caused a 30.99 
million bushel loss, costing the growers 186 million dollars. Foliar 
pod and stem diseases are reported to have caused a production loss of 
66. 3 million bushels resulting in a $398 million loss.. At $6.00 per 
bushel established as an average price received by soybean growers in 
the southern states, the 142,28 million bushels lost due to diseases 
cost growers an estimated $857 million. This compares to the 1981 
estimate of $152 million bushels at $6.25 per bushel which resulted .in 
a $952 million loss. 

Total soybean disease loss in southern states during 1982 is 
estimated at 17.76 percent; the average disease loss for the previous 
five years being 21. 27 percent. Florida reports the highest individual 
disease loss estimate of 43.0 percent. States reporting disease loss 
over 20 percent are Arkansas ·(26.5%), Louisiana (25.4%), Alabama 
(24.10%) and Tennessee (20:1%). Delaware reported the lowest loss of 
1. 0 percent. 

Disease losses resulted in a loss of income to growers in 
Alabama of $79.98 million ($39.01/Acre); Arkansas $174.54 million 
($37.94/Acre); Delaware $.48 million ($1.84/Acre); Florida $44.58 
million ($74.92/Acre); Georgia $41.10 million ($15.80/Acre); Kentucky 
$53.22 million ($32.06/Acre); Louisiana $116.76 million ($39.57/Acre); 
Mississippi $122.28 million ($33.96/Acre); Missouri (8 southeast 
counties) $29.10 million ($23. 70/Acre); North Carolina $34.20 million 
($16.28/Acre); Oklahoma $4.62 million ($16.50/Acre); South Carolina 
$40.20 million ($23.50/Acre); Tennessee $76.38 million ($32.50/Acre); 
Texas $18.90 million ($21.00/Acre); and Virginia $17.64 million 
($23.52/Acre). 

Soybean diseases are important and warrant greater recognition. 
This is supported by the loss of 142 million bushels costing the 
soybean growers in the southern states over eight hundred and fifty 
million dollars. Expanded efforts are needed to provide more effective 
and economical control practices for these known disease problems. 
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TABLE 3, Southern States soybean disease loss estimate in bushels-dollars - 1982 

DISEASE 

Soil 
Seedling 
Root & Lower Stem 

SUB TOTAL 

Nematodes 
Cyst nematode 
Root-Knot & Other 

SUB TOTAL 

Foliar, Pod & Stem 
Pod & Stem Blight 
Anthracnose 
Downey Mildew 
Cercospora 
Brown Leafspot 
Bacterial Diseases 
Other Foliar Fungi 
Virus 
Others 

SUB TOTAL 

TOTAL 

Rots 

BUSHEL* 6 LOSS x 10 

8.IO 
22.89 

30.99 

18.79 
Nematodes 16.25 

35.04 

17.42 
25.16 
1.47 
8.94 

10.20 
0.33 
2. 77 
4.90 
5.06 

76.25 

142.28 

DOLLAR 
LOSS x 106 

$185.94 

$210. 24 

$457.50 

$853.68 

* The bushel losses are compiled from percent loss estimates from each of 
15 states estimated. 

** The dollar loss is derived by multiplying bushels by $6,00/bushels. 
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The Relationship Between Chloride Uptake and Leaf Scorch of Soybeans 

M. B. Parker*, T. P. Gaines and G. J. Gascho 
Assistant Professor, Research Chemist and Professor, Respectively 

Agronomy Dept., Coastal Plain Station, Tifton, GA 31793 

ABSTRACT 

Leaf scorch caused heavy yield losses in 1980 and 1981 of ce-rtain soy

bean cultivars grown on poorly-drained flatwood soils of Georgia. The 

disorder was induced by KCl application in the field and results from a 

greenhouse study confirmed that leaf scorch was caused by Cl toxicity. 

Chloride levels in leaves and seed of 5 susceptible cultivars grown on a Cl 

problem field averaged 18 and 6 times greater, respectively, th2n that 

found in 10 tolerant cultivars. Tissue levels of Cl were positively correlated 

with leaf scorch ratings and negatively correlated with yield and seed weight. 

Leaf scorch of susceptible cultivars apparently is caused by Cl buildup from 

fertilizer containing Cl which has not been leached from these poorly-drained 

soils. 

*Person to present paper 



Research Abstract 

Southern Soybean Disease Worker's Conference 

March 15-17, 1983 

Effect of No-Tillage on Fusarium Blight of 

Soybean on Delmarva 

R. B. Carroll, Associate Professor 
Department of Plant Science, University of Delaware 

Newark, DE 19711 

Fusarium oxysporum causes a blight or wilt of soybeans that has occurred 

in Delmarva (the Delaware, Maryland, and Virginia peninsula) since 1976. 

Some growers have experienced severe yield losses while others have sustained 

only minor damage. However, the frequency and severity of the disease has 

been increasing and there is potential for widespread occurrence since the 

pathogen occurs in most soybean-growing areas. 

Conversion from a conventional to no-tillage system may alter the 

disease situation because of complex interactions in the soil environment. 

11 

A study was initiated in 1978 to determine if current no-tillage practices 

could be contributing to the Fusarium blight problem by altering the incidence 

of F. oxysporum in the soybean rhizosphere and root system. 

Randomized, replicated plots were established at the University substation 

that included tillage vs no-tillage after wheat and barley for the cultivars 

'Essex' and 'Williams'. Disease evaluations were made for Fusarium blight along 

with isolations from roots and rhizosphere soil utilizing a series of culture 

media selective for Fusarium. The study has been repeated each year with the 

identical location and design through the 1982 season. 



- 2 -

Fusarium species were isolated significantly more often from rhizosphere 

soil collected from no-till vs till plots in 4 consecutive seasons. Fusarium 

~xysporum comprised 57% of all Fusarium species isolated and is an important 

component of the rhizosphere population. Pathogenicity of the!_. oxysporum 

isolates was demonstrated in greenhouse tests. The pathogen was also isolated 

more frequently from roots of soybeans grown in no-till vs till plots and 

more frequently where wheat was the cover crop. Further, a greater number 

of seed harvested from plants grown in no-till plots carried£. oxysporum 

on the seed coat. 

Results of this study indicate the definite trend for !· oxysporum 

to increase in the rhizosphere and root system of no-till soybean and 

emphasizes the potential threat of Fusarium blight when soybeans are grown 

continuously in the same location. 



,:FFELTS OF NO-Tl LLAGE ON SOYBEAN 

CYST NEMATODES AND FOLIAR DISEASES 

A. Y. Chambers and T. C. McCutchen 

Associate Professor and Superintendent, Respectively, 

University of Tennessee Institute of Agriculture 

Department of Entomology and Plant Pathology 

West Tennessee Experiment Station, Jackson, Tennessee 38301 

and Milan Experiment Station,· Milan, Tennessee 38358 

Abstract 

Research was initiated in 1980 at the University of Tennessee Milan Experi

ment Station to compare population dynamics of the soybean cyst nematode (SCN) 

and crop injury and yields of soybeans double-cropped with wheat under no-tillage 

and conventional-tillage conditions. A susceptible soybean ~ariety was planted 

13 

in the plot area during 1980 to increase the existing SCN population, Wheat was 

seeded in the fall in plots to be double-cropped. 'Essex' soybean was pla'nted in 

the spring of 1981 using no-tillage and conventional-tillage methods, SCN cyst 

levels increased three- to six-fold in plots planted conventionally while increases 

ranged from none to two-fold in no-tillage plantings. Yields were also signifi

cantly.higher in no-tillage plots compared to conventional-tillage, double-cropped 

plantings. 

Work was continued in the same plots in 1982. · SCN cyst levels increased one 

and one-half to almost three times during the season on 'Essex' in conventional

tillage plots while there was no increase in no-tillage plots. Yields were again 

higher in no-tillage plantings. 

Research on effects of no-tillage on foliar diseases was begun in the fall 

of 1979 with the seeding of wheat in plots that were to be double-cropped with 

soybeans. Soil sampling indicated the plot area to be free of cyst nematodes. 



Chambers and Mccutchen 

Abstract 

Page 2 

'Essex' soybean was planted both by no-tillage and conventional methods in the 

spring 9f 1980. Incidence of Septoria brown spot was lower in no-tillage plots 

than in conventional-til]age plots. Significantly Jess anthracnose was observed 

on pods in no-tillage plantings while more was observed on stems. Yields were 

slightly higher in no-tillage plots. 

The work was continued in the same plot area in 1981 and 1982, and brown 

spot incidence was again lmYer on 'Essex' in no-tillage plots. Anthracnose injury 

was less on pods and greater on stems, and yields were higher in no-tillage plant

ings as in 1980. 



RESULTS FROM THE 1982 SSDW REGIONAL NEMATICIDE EVALUATION 

Compiled By: Al Wrather, Nematicide Test Committee Chairman 
Extension Plant Pathologist-University of Missouri 

This test was conducted in ten states during 1982. The persons 

responsible for conducting this.test by state were: 

Alabama R. Rodgiquez-Kabana 

Arkansas Darell Widick 

Florida Bob Dunn 

Georgia Norman Minton 

Louisiana Ed McGawley 

Mississippi c. W. Laughlin and W. F. Moore 

Missouri Al Wrather 

·North Carolina Don Schmitt 

Oklahoma Roy Sturgeon 

Tennessee Al Chambers and Melvin Newman 

These data from the individual states can't be analyzed together 

because of the differences in which the tests were conducted, and in 

the parasitic nematodes present in the test areas. The results from 

each test are presented in tables 1-10. 

The number of white cysts, Heterodera glycines, on plant roots ca. 28 

days after planting was significantly reduced by certain nematicides in the 

Arkansas, Louisiana, Missouri and Tennessee tests. In Missouri the reductions 

were greatest in areas tested with Soilbrom 90 and Temik 15G (Table 7). 

In Arkansas (Table 2) and Tennessee (Table 10) root ratings were significantly 

lower in all areas treated with a nematicide. In Louisiana (Tabie 5) 

Soilbrom 90 was the only treatment which significantly reduced the SCN 

root rating. 

15 



Root-knot damage was significantly reduced by Temik 15G at 1.0 lb. 

ai/acre and Soilbrom 90 at 1.5 gal/acre in the Louisiana test (Table 5), 

and by Soilbrom 90 at 1.5 gal/acre in the Georgia test (Table 4). 

Soilbrom 90 at 1.5 gal/acre and Furadan 15G at 1.5 lb. ai/acre 

caused some phytotoxicity in the Mississippi test (Table 6). The damage 

apparently was transitory as there were no yield differences between 

any treatments. 

Yields were significantly increased by certain nematicide treatments 

in the Alabama (Table 1), Louisiana (Table 5), Oklahoma (Table 9), and 

Tennessee (Table 10) tests. Soilbrom 90 at 1.0, 1.5, and 2,0 gal/acre 

increased yields in Alabama and 1.5 gal/acre increased yields in the 

other three states' tests. Furadan 15G at 1.5 lb. ai/acre and Oxamyl 

lOG at 1.0 lb. ai/acre treated areas yielded significantly more than 

untreated areas in the Tennessee test. 

Certain nematicides did significantly affect the nematode populations 

in the soil and plant growth in various states' tests, The results from 

each states' tests follow. 
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RESEARCH ON THE EFFECTS OF ECTOPARASITIC NEMATODES ON SOYBEAN YIELDS, 
E. C. McGAWLEY, G. T. BERGGREN, AND K. L. WINCHELL. Dept. of Plant 
Pathology & Crop Physiology, Louisiana State University, Baton Rouge 
70803 

Previous estimates of damage to Louisiana soybeans incited by plant 
parasitic nematodes have focused almost exclusively on that caused by 
the soybean cyst (SCN), root-knot (RK), and reniform (REN) nematodes. 
The objectives of laboratory, greenhouse, and field research conducted 
during the last 2½ years have been to identify nematode genera and 
species commonly associated with La. cultivars, to evaluate their 
individual and combined ability to incite yield loss, to monitor 
species and races of SCN, RK, and REN, and to evaluate the interactive 
potential of nematodes and common fungal pathogens of soybean. One 
hundred seventeen fields, representing 6 of 14 major soybean producing 
parishes were sampled and 11 genera and 20 species of nematodes 
identified. In order to test the susceptibility of 15 cultivars 
recommended for use in La., these nematode species were increased 
individually in a greenhouse on soybean and used to inoculate single 
10-day-old seedlings. Yields of field plots initially infested with 
50,000 nematodes (2,423 Xiphinema americanum, 4,131 Hoplolaimus 
galeatus, 6,880 Tylenchorhynchus cylindicus, 11,385 Criconemoides 
[mixed species], 8,415 Helicotylenchus dihystera, 6,299 Meloidogyne 
incognita, and 9,625 Rotylenchulus reniformis) were significantly 
reduced below those of control plots which were either uninfested or 
infested and treated with a nematicide. Benomyl was applied at R

3 and again at R5 in both Nemacur treated and untreated plots, although 
significant yield increases (P=0.05) were observed only in plots 
treated with both Benomyl and Nemacur. SCN race determination tests 
indicate that race 3 is most common, race 4 is present, race 2 is rare 
and race l has not been detected. Meloidogyne incognita and _fi. 
arenaria are both found associated with soybean, the former more so 
than the latter. 
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Relationship of Numbers of the Soybean Cyst Nematode and 
Soybean Crop Response in North Carolina 

D. P. Schmitt 
Department of Plant Pathology 

N. C. State University 
Raleigh, NC 27650 

The soybean cyst nematode, Heterodera glycines, is an important pest 

of soybeans. This nematode has a capacity to cause an almost complete 

loss of the crop. It is known in 22 states which comprises most of 

the soybean producing states in the USA. The increased and intensified 

usage of resistant varieties has resulted in major shifts in races. 

These shifts have been largely race 1 to 2 or race 3 to 4. It is 

necessary to characterize the effects of the races in different soils. 

Four soils (sand, loamy sand, sandy clay loam, and muck) were fumigated 

with methyl bromide and then infested with 0, 10, 100, 1,000, or 

10,000 eggs of races 1 and 2/500 cm3 soil. A susceptible soybean 

(Ransom) was planted in all plots. Races 1 and 2 caused severe damage 

in all soil types tested. The relationship of egg numbers to crop 

damage in the sand and loamy sand soils was linear. In the sandy 

clay loam soils of the piedmont and high organic soils (muck) of the 

tidewater area, there was curvilinear relationship in which approxi-

3 mately 1,000 eggs/500 cm of soil of both races were required to cause 

damage. Growers farming on sandy to sandy loam soils should benefit 

economically by using control tactics when they find almost any 

number of soybean cyst nematodes in the field, whereas growers in the 

piedmont or the tidewater area will not have to use any control tactic 

until they recover 1,000 or more eggs/500 cm
3 

soil. 



LEVEL OF RESISTANCE TO CYST NEMATODES IN DERIVED LINES 
OF SOYBEANS. S. C. Anand and C. R. Shumway, Department 
of Agronomy, University of Missouri-Columbia, Portage
ville, MO 63873 

Soybean cyst nematode (SCN) Heterodera glycines Ichinohe 
is a major pest of soybeans in the eastern and southern 
United States. 'Peking' and PI 88788 are two of the ma
jor sources of resistance which have been extensively 
used by the plant breeders to develop resistant varieties. 
'Custer' , 'Pickett 71' , and 'Forrest' derived their re
sistance to races 1 and 3 from Peking. Similarly, 'Bed
ford', 'Nathan', D75-10710, and S77-281 derived their re
sistance to race 4 from PI 88788. The object of this 
study was to compare the level of resistance in derived 
lines with the donor parent and see whether full comple
ment of resistance to SCN was transferred. The derived 
lines along with their donor parent were inoculated with 
1000 eggs of selected SCN cultures. The level of resist
ance or susceptibility was determined by the presence of 
white females on the roots of each plant 30 days after 
inoculation. The results indicated that, in general, 
Custer, Pickett 71, and Forrest had more cysts per plant 
compared with those on Peking. On these three, Custer 
seems to be slightly less susceptible against two of the 
four cultures. Similariy, Bedford, Nathan, D75-10710 and 
S77-281 were found to be less resistant than their donor 
PI 88788, because of greater number of cysts present on 
their roots. Since resistance to SCN is multigenic, it is 
evident that the full gene complements for resistance was 
not transferred from the donor parents to the derived lines 
included in the present study. 
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REDUCTION OF SOYBEAN CYST NEMATODE FEMALES BY FUR.ADAN. A.J. Howard, 
Research Biologist,_FMC Corporation, Box 480, Marion, Arkansas 72364 

FMC data are available to show the mode of action of Furadan (Carbamate
insecticide/nematicide) against the soybean cyst nematode (Heterodera 
glycines). The studies indicate that in addition to the nematicidal 
properties of Furadan, Furadan also inhibits root feeding by the nema
todes. Therefore, the majority of soybean cyst nematode larvae in the 
infective stages are prevented from attacking the soybean roots and 
thus, the number of females on the roots are reduced. Data from 
studies in both the lab and the field following significant posttreat
ment intervals may show that soybean cyst nematode free larvae are 
present in high numbers in the soil of plots treated with Furadan, 
but appear in very small numbers when counts of females are taken 
on the soybean roots. On the other hand, untreated plots show fewer 
free larvae in the soil and a greater number of females on the roots. 
Results from these studies show that Furadan not only provides nemati
cidal activity, but appears to inhibit the attack of soybean cyst 
nematode larvae, thus reducing the number of females that feed and 
reproduce on the roots. 



R, D, Riggs and L, R, Oliver 

The Effect of Trifluralin (Treflan) on 
Soybean Cyst Nematode 

Silt-loam soil infested with Heterodera glycines (SCN) was collected from 

the Cotton Branch Experiment Station (CBES), Marianna, Arkansas, in the winter 
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of 1981. Soil to fill a 15.4 cm - diameter clay plot was mixed with trifluralin 

(Treflan) at a 0,84 kg/ha rate or left untreated (check), Each treatment was 

replicated 8 times, Three replications were processed by the roiling and sieving -

Baermann funnel method 5 days after treatment for the recovery of SCN second 

stage juveniles (LZ), The remaining five replications were sieved 35 days after 

treatment for the recovery of mature SCN, Five times as many LZ were recovered 

from the Treflan treated.soil compared to the untreated check. The number of 

mature SCN recovered did not differ hy treatment, however, the root systems from 

Treflan-treated soil were much more deteriorated than those roots from check plots, 

In 1982, 0,42 and 0,84 kg/ha of Treflan added to the silt-loam soil from CBES in

creased the L2 count 3,G and 1,,1 times, respectively when compared to the untreated 

check, A Treflan treatment of a fine sandy-loam soil failed to elicit the same 

response. 

Field response of SCN due to Treflan and Metolachlor (Dual) was tested on the 

CBES silt-loam soil in 1981, Treflan treated plots had more than twice and six 

times as many L2 recovered at 2 and 6 weeks after treatment, respectively, when 

compared to untreated check plots, On plots treated with Dual (3.4 kg/ha), L2 

recovery ·was (1,2X) at 2 weeks and (6,GX) at 6 weeks after treatment when compared 

to check plots, 

Treflan and Dual applications to silt loam soil resulted in increased recovery 

of L2 of soybean cyst nematodes 2 and 6 weeks later. The effect of the herbicides 

was related to soil type, 



I 
EFFECT OF THREE DENSITIES OF THREE MELOIDOGYNE SPECIES ON SOYBEAN 
GROWTH IN NORTH FLORIDA. C.H. Opperman* and R. A. Dunn, Dept. of 
Entomology and Nematology, U. of Florida, Gainesville, FL 32611 

The effects of three initial densities (1, 3 and 6 eggs and/or second stage 
juveniles per cm3 of soil) of Meloidogyne incognita, !'!· arenaria, and 
!'!· javanica on soybean [Glycine max (L.) Merr.] were investigated in field 
microplots in 1982. Two soybean genotypes were used for comparison: FL77-1797 
(expected to be resistant and/or tolerant to all three Meloidogyne species) and 
'Coker 338' (susceptible and sensitive to all three Meloidogyne species). Num
bers of pod per plant were determined as one measure of the plants response to 
the nematodes. Soil samples.were collected at 30, 85, and 162 days after seed
ing and root-galling was rated at 85 days. There was significant negative 
correlation between pod set and root-gall rating for all three species of 
Meloidogyne on both genotypes. Pod set on FL77-1797 was 28-55% and 1-21% less 
with Ii• javanica and Ii• arenaria, respectively, than with comparable inoculem 
levels of~- incognita. Pod set on 'Coker 338' was negligible when inoculated 
with all Meloidogyne species. Early season populations of Meloidogyne species 
did not differ significantly, but by 85 days after planting, Ii• arenaria popu
lations were 50-100% greater than!'!· incognita and!'!· javanica on FL77-1797; 
M. incognita populations were 100% greater than those of M. arenaria and M. 
Tavanica on 'Coker 338. 1 -" 



EFFECTS OF PRATYLENCHUS BRACHYURUS ON YIELD COMPONENTS OF SOYBEANS. 
S. R. Koenning, Dept. of Plant Pathology, N. c. State University, 
Raleigh, NC 27650. 

Microplot experiments were conducted in 1981 and 1982 to determine 
the effects of planting date and wheat on the population dynamics 
of Pratylenchus brachyurus and their interaction on the yield of 
the susceptible cultivar Forrest at two locations. Soybean yields 
and plant height were reduced both years (P = 0.01) by the nema
tode at the Border Belt Tobacco Research Station (BBTRS), White
ville, NC. At the Central Crops Research Station (CCRS), Clayton, 
NC, plant height and yields were not reduced in 1981 but were 
reduced (R_ = 0.01) in 1982 by this pest. There were fewer nodes 
on the main stem of plants grown in nematode infested plots at 
both locations in 1982. The crop phenology was also slightly 
altered, the primary effect being a shorter reproductive period. 
In the fall of 1981, half of the replications were planted to 
wheat while the remaining replications were left fallow. Soybean 
yields were reduced (P = 0.08) at BBTRS but not at CCRS. While 
nematode numbers were-reduced in plots planted to wheat (R_ = 
0.05) at BBTRS this had no effect on subsequent soybean yield. A 
field experiment was conducted in 1982 near Raeford, NC to vali
date previous greenhouse and microplot results. The greatest yield 
occurred with nonnematicide treated Essex (a tolerant cultivar). 
All nematicide treatments increased the yield of Forrest (a suscept
ible cultivar) and reduced nematode number. P. brachyurus is patho
genic to soybean and causes significant damage which justifies the 
implementation of control tactics. A wheat/soybean double-cropping 
system can be expected to reduce soybean yield loss from this pest 
because of delayed planting time of soybean. 
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POD AND SEED INFECTION BY PHOMOPSIS SP. DURING SOYBEAN 
SEED IJEVEL0l'MENT AND MATURATION. J. R. Hicks'', L. J. 
Tomes and D. M. TeKrony, Dept. of Agronomy, University 
of Kentucky, Lexl11gton 40546. 

Pods and seed were collected from soybean (cv. Williams) 
field planting:;; at various dc_•velopment stages and nssnyed 
for Phomopsis sp. infection in 1981 and 1982. Pod collec
tions began at growth stage RS (bc•ginning seed), seed 
collections began at R6 (full seed), and both continued 
through RB (9S% brown pods). Between growth stages R6 and 
R7 (one brown pod on main stem), intermediate collections 
were made as pod color changed from green to yellow to 
brown. At each collection, a di.sk was removed from the 
locul'1r cavities of one carpel of each pod. Locular disks, 
the remainder of the carpel, and corresponding seed were 
plate_d on PDA (pli 4.5) to detennine Phomopsis sp. infection. 
The second carpel was retained for K analysis. In 1981, pod 
infection was 75% at RS and increased to 100% at R7. Disk 
infection at R6 was 40% lower than pod infection, but 
increased proportionally to pod infection at later growth 
stages. Movement of the fungus f_rom pods to seed occurred 
at physiological maturity (R7) and increased to greater than 
70% by harvest maturity (14% seed moisture). In 1982 Phomopsis 
sp. infection showed similar trends to 1981. Jlenomyl treated 
plants had reduced Phomopsis sp. infection and higher K levels 
than the check in 1982. 



NEW DEVELOPMENTS 

Greg Rich, Chevron Chemical Company, Presiding 

Label Amendments for Furadan in Soybeans - William S. Hough, 
FMC Corporation 

Summary of Super Tin 41 for Performance on Soybeans for 
Foliar Disease Control - Edwin F. Koldenhoven, Griffin 
Corporation. 

Sudden Death Syndrome of Soybean - A Disease of Unknown 
Etiology - Marc Hirrel, University of Arkansas 
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REPORT OF SOUTHERN SOYBEAN DISEASE WORKERS 
SEED TREATI-IBNT COMMITTEE - 1982 

Compiled by M. C. McDaniel, Chairman 
Extension Plant Pathologist 

University of Arkansas 
P. o; Box 391 

Little Rock, AR 72203 
Phone (501) 373-2641 

Seedling diseases, rapidly increasing in recent years, and low seed 
quality constitute a major limiting factor of soybean production in the 
southern United States. With the continually increasing production 
costs (fuel, seed, labor, etc.) incurred by soybean producers throughout 
the nation, maximum yields are required to offset these inflated costs. 
Thus, the soybean producer must, through proper management including 
good pest management, achieve maximum yields while holding production 
costs to a minimum. The relatively inexpensive use of soybean seed 
treatments should be a major consideration of every soybean producer. 
The significance of soybean seed treatments in soybean production has 
become more important due to the increasing seedling disease problem, 
high cost of seed, use of the airflow and plateless planters, avail
ability of customized seed-cleaning and seed-treating services, and the 
relatively new on-farm seed treaters and liquid hopperbox formulations. 

The University Research and Cooperative Extension Service, along 
with the agricultural chemical industry and farm equipment manufacturing 
companies, have a common goal of increasing agricultural productivity 
through the development of new and better farm machinery, more effective 
agricultural chemicals and the development and grower implementation of 
research proven practices. It is in this regard that the Southern Soy
bean Disease Workers sponsor the only uniform nationwide seed treatment 
testing program in existence today. 

SEED: 

Seed of the soybean cultivar, Forrest (certified), were donated by 
SFA (Southern Farmers Association, North Little Rock, Arkansas). Random 
samples were taken from each of the bags for germination determination. 
The results of this test, conducted by the Arkansas State Plant Board, 
revealed an 82 percent germination and 72 percent vigor rating. This 
made a good source of seed for a seed treatment test as most plant 
pathologists recommend seed treatment if germination is below 80 to 85 
percent. Dr. Marc C. Hirrel, Research Plant Pathologist, University of 
Arkansas at Monticello, made fungi isolations from part of the sample 
used to determine germination. The major organisms and percents were 
Phornopsis 8, Alternaria spp 7, Cercospora kikuchii 1, Fusariurn spp 2, 
and unidentified fungi 18, percent respectively. This was a somewhat 
lower incidence of seed-borne organisms compared with previous years. 

FUNGICIDES: 

The 1982 soybean treatment trials included 20 candidate fungicides 
plus Terra-Coat L-205 as a standard treatment and an untreated check. 
The fungicide treatments were applied to 10 pounds of seed for each 



fungicide in a rotating drum treater by the chainnan of the seed treatment 
committee. The exact amount of liquid or flowable material was atomized 39 
directly into the tumbling seed in the rotary-treater and allowed to tumble 
for two minutes. The wettable powder formulations were mixed with water, 
1 percent by weight, and atomized on the tumbling seed while slurry treat
ments were mixed with water (1:1 wt/vol) and atomized onto the seed as before, 

EXPERIMENTAL PROCEDURE: 

Following chemical application and air drying, the seed were packaged 
in heavy paper bags and this bag sealed in a plastic bag to prevent con
tamination. The seed packages were then packaged for shipment to cooperators. 
The test consisted of five replications in three row plots, 40 feet long, 
and suggested 38 inch row spacing. Stand and yield data was taken from the 
center-three row plot. This prevented any border effects. A planting rate 
of 240 seed per 40 foot or 6 seed per foot of row was attempted. This 
seeding rate has been used successfully for 5 years and will become standard. 
A reduction in seeding rate by treatment should be a high objective in 
chemical seed treatment. 

Changes recommended by the Seed Treatment Committee (Reid Faulkner -
Olin Corporation, Sid Stephens, Southeast Distributors Incorporated and 
myself) and approved by the Executive Committee were as follows: 

1. Continue with seeding rate of 6 seed per foot. 

2. Nomination of candidate treatments be made no later than the 
annual meeting, preferably earlier. Limitation of 2 entries 
per company when maximum number of treatments is requested. 

3, Chemicals be supplied to chainnan no later than April 10. 

4. Stand count data must be received from cooperator no later 
than August land yield data by December 1, 

5. Companies that submit a candidate material and then cancel 
must pay the entry fee regardless. 

6. The entry fee of $750 per entry be increased to $1,000 beginning 
in 1983 and be paid when candidate nominations are accepted by 
the chainnan. 

RESULTS: 

For 19.82, fourteen states agreed and participated in the Southern 
Soybean Disease Workers uniform seed treatment trials; Arkansas, Alabama, 
Florida, Georgia, Louisiana, Maryland, Mississippi, Missouri, North 
carolina, Oklahoma, Tennessee, Texas and Virginia (2). All states, except 
Oklahoma, which lost their test due to herbicide drift, completed their 
test and supplied stand survival and yield data as the objective stated. 

As in past years, there was more difference in stands than in 
yields. Also, no particular treatment was a top performer in all trials 
indicating a variation in pathogens and environmental conditions. 

Planting dates ranged from May 11 to June 17 and harvest from 
October 17 to November 16. Major soil-borne organisms were Rhizoctonia 
and Fusarium spp. 

Treatments, rates and results by states follows --



ENTRIES IN SOUTHERN SOYBEAN DISEASE WORI<ERS 

1982 UNIFORM SOYBEAN SEED TREATMENT TRIALS 

Rate - oz./cwt. 
*Treatment No. and Firm 

l. 

2. 

3. 

4. 

s. 

6. 

8. 

✓- 9. 

Olin 

Olin 

Olin 

Olin 

Gustafson 

Gustafson 

Gustafson 

Cargill 

Cargill 

10. Check 

ll. Ortho 

12. NAPB 

13. KALO 

14. KALO 

15. Ag Labs 

J 16. Helena 

17. Helena 

18. Ciba-Geigy 

19. Chipman 

20. Chipman 

21. Griffin 

22. Janssen 

Fungicide 

Standard Terra-Coat L-205 

OAC 4360 SOW 

OAC 4360 SOW 

4360 + Terrazole 

Vitavax 200 FF 

Vitavax 200 FF+ Apron 2EC 

captan 30-DD + Vitavax 34 + 

Apron 2EC 

Flo Pro D + T 

Flo Pro D + T 

orthocide 75 

Thi-Protect-L 

Stand-up 

KL-777-04-82 

oormal 

Vitavax M 

HB-28 

Apron 350 FW + Vitavax 200 

Captan 16.7 + TBZ-0.90% 

Captan 16.7 + TBZ-0.45% 

captec 4L 

AAgrano droog 77 

*Number Corresponds with that in data results. 

Product 

7.0 

2.0 

4.0 

2.0 + 1.4 

4.0 

4.0 + 2.0 

2 + 2 + 2 

10.06 + 4.55 

3.52 + 4.55 

1.67 

7.9 

6.7 

6.0 

5.0 

8.0 

12.8 

1.5+4 

s.o 

s.o 

2.5 

4.0 



MEANS 

DUNCAN 

\HTH THE 

SOUTHER~ ~nv~EAN DISEASE wORKERS 
19112 SOYHEAN SE t::D TIH:1\TMENT TRIALS 

STATE: /IU>'iAMA 
COOPERATOR: DR. WILLIAM GAZA~AY 

AllRURN UNIV. 
AUPLJRN, AL 

SM•E LETTER ARE NOT SIGNIFICANTLY DIFFERENT, 

GROUP HIG MEAN N TREATMNT 

A 201.00 4 20 
A 
A 19S,40 5 13 
A 
A 
A 

j Q2, P 0 5 7 

A 
A 

190.60 5 8 

A lP.4,00 5 3 
A 
A 183.20 5 19 
A 
A 
A 

181 ,60 5 15 

A lflO,RO 5 2 
A 
A 
A 

180,AO 5 4 

A 180,RO 5 21 
A 
A lA0,00 5 17 
A 
A 178,40 5 11 
A 
A -177.60 5 9 
A 
A 
A 

17n,oO 5 10 

A 174,40 5 6 
A 
A 173.60 5 5 
A 
A 
A 

173.60 5 14 

A 172,f>O 5 12 
A 
A 111.20 5 16 
A 
A 
A 

169,60 5 l 

A 1(-,R,f'O 5 I e 
A 
A 167,?0 5 22 
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MEANS >!ITH THE SM'-E 

DUNCAN GROUPING 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

STATE: ALARAMA 
COOPERATOR: DP. WILLIAM GAZAWAY 

AIJRLJRN U~IIV. 
AUflUPN, AL 

LETTER ARE NOT SIGNIFICANTLY DIFFEREJ\JT. 

MEAN N TREA TJ,1,J\JT 

24.440 5 14 

23.140 5 16 

23,120 5 15 

22.R60 5 12 

22.580 5 17 

22.320 5 4 

22.040 5 8 

22.040 5 6 

21.ROO 5 5 

21,7RO 5 2 

21.780 5 21 

21.500 5 19 

21.240 5 11 

21.240 5 1 f\ 

20.575 4 20 

20.460 5 1 

20.1(,0 5 13 

19,A20 5 7 

19,)00 5 22 

1R,R40 c; 10 

lP,P?O 5 3 

lP.300 5 9 



MEANS 

DUNCAN 

STATE: 
COOPfRATOP: 

ARK I\NSAS 
DP. MI\RC J-<AP'lFLL 
SE PES. L EXT. LtNTER 
f•Ol',TICELLO, AR 

l•I IT'-! THE SAHE LETTER APE (.!(lT SIGNIFICANTLY DIFFERFNT. 

GROUPING MEAi'< N TRE.f. T'-'NT 

A 1112.so 5 18 
A 
A 180,04 5 7 
A 
A· pio.02 5 20 
A 
A 178.42 5 6 
A 
A 17R,38 5 16 
A 
A 177,S4 5 l 
A 
A l 77. 14 5 13 
A 

B A 175,0h 5 15 
B A 
B 1, l 73. 4 2 5 4 
8 A 
R A 172,20 5 2 
8 A 
13 A 171,38 5 19 
8 A 
B A 110.12 5 11 
B A 
R A lf,q. 7 2 5 5 
8 A 
R A 16R.6R 5 21 
R A 
R A C 165,20 5 8 
B A C 
B A C 164. 3 8 5 9 
fl A C 
f1 A C 161 .32 5 3 
R A C 
8 A C 161,0t: " 12 
B A. C 
R A C l'iC/,42 5 14 
H C 
A C 153.f,4 'i 17 
B C 
B C 15?.00 5 22 

C 
C 145,00 5 1 0 
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MEMIS 

DUtKAN 

i.In• 

STATE: APKANCCAS 
COOPERATOR: OP. MAPC ~APPELL 

THE SA~•E 

SE Pes. t EXT. CtNTEP 
MONTTC,LLO, AR 

LETTER /\ RE NOT SIGNIFICANTLY DIFFERENT. 

GROUPING Ml: A.N N TREATMNT 

A ?q.?00 5 21 
A 

R A 27.540 5 6 
8 A 
B A 27,450 2 3 
B A 
8 A 21.100 5 7 
8 A 
R A 26.950 4 2 
8 A 
8 A 26 •. ~6 0 5 11 
8 A 
B .A 2 h. 52 0 5 4 
B A 
R A 26. 44 0 5 15 
R A 
8 A 2 6. 20 0 5 20 
p A 
R A 2 5. 74 0 5 13 
B A 
R A 25.700 3 l 
B A 
B A 25.580 5 5 
8 A 
8 A 25.375 4 9 
R A 
R A 25.000 5 6 
B A 
8 A 24.880 5 18 
R A 
B A 24,690 5 16 
B A 
8 A ?4.500 5 l? 
A A 
8 A 24.100 5 ?? 
B A 
B A 2:l.575 4 17 
R A 
R A 2?.520 5 1 C, 

R A 
R A ?.2.450 4 10 
8 

20.500 14 R 4 



·-•C:ANS 

·,UNCAN 

E 
E 
E 
E 
E 
F 
E 
E 

. E 
E 
E 
E 
E 
F 
E 
E 
E 
E 
F 
E 
C 
L 

E 
E 
E 
E 
F: 
E 
E 
E 
E 
E 

w IT!-' Tf-'E 

STATF: Fl.OPit>A 
COOPERATOR: DR. F. ~. STO~ES 

SA'·'F LE"TTED 

AG. PF<; • f, EXT. q· 'JT. 
Oil I ''CY, FL 

A.RE ~l()T S IG',,I F ICM:Tt. Y nIFFF,iF~,T. 

GROIJPIJ\/G ~•E AN '" TfffAT1-•I\JT 

A 1«1.00 c; 

" A 
fl A 17R.6(1 s lh 
R A 
R A C 177.?0 5 14 
R A C 
fl D A C 173.20 5 'i 
R D A C 
fl D A. C 112.00 <; 18 
B D A C 
R D A C F 110.00 c; ?0 
B D A C F 
fl D A C F 16R.6C 5 21 
R -D A C F 
R D A C F 16!'.?0 5 13 
R D A C F 
Fl D A C F lf;7 .?0 s 7 

" D A C F 
R [) A C F l"-7.f!O 'i 15 
R D A C F 

8 D /l C F 166.PO 5 b 
A [) A C F 

f:l D A C F l 64 .2 0 " 19 
R D A C F 
R D A C F lr].?11 'i 11 
R D A C F 
q D A C F l I'? .P 0 s q 

8 D A C F 
fl D A C F l''D • R 0 c; 1 • r'. 

R D C F 
R D G C F J"'<=i.nO s 17 

D G C F 
D G C F 1 ss. f:-i n 5 ?2 
D G F 
D G F 15;:1.',C' "' 2 
D G F 
D G F Jt;J.?I' c; 4 

G F 
G F l sn. ~ n -; J 
E F 
r, F l "O. n {' " 1 0 
(·, 

13" .('ll G " 1 
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STATE: 
COOPER ATOP: 

MEANS WITf' T~E SA.ME LETTER 

DUNC/IN GROUP H;G 

A 
A 

R A 
8 A 
A A 
R A 
8 A C 
8 A C 
8 A C 
8 A C 
8 A C 
B A C 
8 A C 
R A C 
R A C 
A A C 
B A C 
B A C 
B A C 
E A C 
B A C 
B A C 
R A C 
B A C 
B A C ·g A C 
8 A C 
B A C 
B A C 
R A C 
A A C 
8 A C 
R A C 
R A C 
B A C 
R A C 
R A C 
B C 
A C 
R C 
R C 

C 
C 

FLORIDA . 
DP, F. I", STOK'.FS 
AG. PFS, & EXT. CENT, 
(lllH!CY, FL 

APE ~10T S!Gl'-!IFICANTL.Y OlFFEf'C:NT, 

MEAN N TREA H 1 NT 

24.700 5 15 

23.400 5 6 

22.600 ':: 2 

21,200 5 16 

21.0F,0 5 21 

21.020 5 12 

20. 7F,0 5 1 

20.760 5 9 

20.720 5 l fl 

20.020 5 co 
19,760 5 b 

19,640 5 11 

.. 19,60\J 5 13 

19,400 5 4 

19.JP,0 5 3 

17.740 5 10 

17.700 5 7 

17,nOO 5 14 

lf,. 74 0 5 ?? 

u,.660 5 5 

16,260 5 17 

14,560 5 19 



MEANS 

DUNC/\'-! 

STATE: 
cr,nPERATOR: 

GFODGIA 
D. V. PHILLIPS 
UNI v. OF GEOPGI A 
ATH<'11c;, G.~ 

I.JI TH THE SA~'E LETTER APE •.1or SIGNIF IC1\l"TLY 0 I FFFRE~·T. 

GPOUPH,G MEAN N TRE.~H'NT 

A 11,1.60 5 19 
A 

8 A 159.60 5 I 6 
8 A. 
8 A C 141.60 5 JH 
R A C 
B A C 140.40 5 7 
R A C 
R A C 140,00 " 6 
R A C 
R A C 118.AU 5 ~-
R A C 
R . A C 1?8.60 " ?O 
B A C 
8 A C 136.40 5 13 
B A C 
R A C 114 •? 0 5 14 
fl A C 
R A C l :,:, .2 O 5 21 
R A C 
R A C 13:l.OO 5 22 
R A C 
R 0 A C 127.RO 5 4 
R D A C 
8 [) A C 127.80 5 9 
A [) A C 
R D A C 1?4.20 c; 12 
R 0 A C 
B D A C l?J.?0 5 2 
8 D A C 
9 [) A C 120.40 5 10 
R D C 
8 D C 119.QO 5 11 
R D C 
R 0 C llR,00 5 l 
R 0 C 
8 D .C 117,60 5 3 
8 D C 
R D C l lf..RO 'i 8 

D C 
D C 111,40 5 15 
D 
D 90.00 'i 1 7 
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ST~Tr.: 
C(1nPE Pt, TOP: 

MEANS ~/ I Ti-' THC: SAtAE LETTEQ 

DIJ~ICM-1 GROUPING 

A 

R 
B 
B 
B 
B 
B 
8 
B 
B 
fj 
B 
B 
B 
fl 
B 
B 
H 
B 
8 
B 
8 
B 
B 
B 
B 
8 
8 
B 
8 
B 
B 
fl 
B 
fl 
8 
H 
l:l 
8 
B 
p 
f< 

G ':flDG I A 
D. 11. pHILL TPS 
\JNIV. (1F GEOh'GIP 
ATHF"c;, GA 

APE t-.1(1T SI Gt,, IF I CMHL Y O!FFFRU,,T, 

ME/\!\i N TREAH•NT 

35,520 5 12 

lS,7oU 5 7 

15.0?0 5 10 

13.1360 5 16 

13.220 5 15 

12,940 5 4 

12,820 5 2 

12.720 "" 20 

12. 41. 0 5 6 

12 • 28 0 5 9 

12,0RO 5 8 

11,320 5 5 

10,900 5 17 

l0,FJ40 5 1 

10.560 5 22 

10,460 5 3 

9. 44 o. 5 21 

R,900 5 14 

R,000 5 19 

R,740 5 H< 

7,440 5 11 

1.1'"40 'i 1 3 



},-IE A~tS 

DUNCAN 
/ 

STATE: LOlJ!'iIA~'A 
cnnPfPAT(!P: GEPAPO 8ERGGPFN 

LOUIS T A f 1 A ST• - lJ NI V • 
qATOI\I PO\tGE. L1\ 

IHTH THE s /Jl'-E LE TT F:R /J. PE ~'OT S IG 0H "'I (4 NTL Y D IF°FfREl\1T. 

GROUPil\iG '-IE/, N ~I TRF:~.n-,NT 

A l 7?. <': O 5 12 
A 

R A l'i6.n0 5 l'l 
R /J. 
R A 153.2(' 5 l ' 
B A. 
R A C 147.4G 5 6 
R A C 
A A C 147.40 5 21 
A A C 
R A r: 14,; .AO 5 1 ':, 
R A C 
p fl A C 1,,4.n() 5 4 

R fl A C 
B D A C 11,3,,c,[I 5 16 
8 D A C 
R D A C 141.,,0 5 10 
p [) A C 
R [) A C 141 .20 5 5 
B [) A C 
R D /J.. C 140.40 5 9 
B D C 

J. 38. p·o B D C 5 11 
R [) C 
R D C l3R,40 ':i 2 
R D C 
8 D C 113,60 5 F 
R D C 
fl [) C l 33 .4 0 'i 1 " " R D C 
R [) C 132,00 5 14 
R [) C 
fl [) C J 31 ,P,0 5 17 
R [I C 
fl [', C 110,PO 5 ?O 
8 fl C 
R 0 C 1,0,00 C: :, 
R D C 
B [) C l ?f,.t.O 5 1 

D C 
l lP,Rli 7 [) C 'i 

[) 
lJl.20 ?2 [) 5 
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ME A.NS 

DU~JCAN 

STATE: 
c0nPERATOR: 

WITH THF SAt•E 

GROUP I~'G 

A 
A 

q A 
A A 
B A 
B A 
8 A 
A A 
A A C 
A A C 
B A C 
8 A C 
A A C 
R A C 
8 A C 
B ·11 C 
R A C 
A A C 
8 A C 
R A C 
R A C 
R A C 
B A C 
R A C 
8 A C 
A C 
8 C 
A C 
8 C 
p C 
A C 
A C 
p C 
B C 
A C 
R C 
f< C 
R C 
B C 
R C 
B C 

C 
C 

L ()lJ IS IM,IA 
GED AP!) PEPGGRDI 
LnllTSI/INA ST. IJNIV_, 
8ATml pntJGF, LA 

LETTEP APE t.tnT Sl(,~1 I,.-!Clli\lTLY D IF FERf't-.•T. 

"1EAN N TREATMNT 

41. 48 0 5 10 

37. P?O 5 l? 

3 6. 36 0 5 R 

3 6. 24 0 5 20 

35.720 5 15 

35.~40 5 16 

34. H, o 5 10 

33,380 5 11 

33, )AO 5 5 

33.0?0 5 13 

32, ?t,O 5 17 

31.R40 5 14 

31. 78 0 5 lk 

31.020 c; 21 

30.980 5 2 

30.?.20 5 7 

29.700 5 6 

?D.560 5 q 

?9.3f,0 'i l 

20,:100 5 2? 

2R,320 " 4 

?.f-, ].AO 5 3 



r-lt:AJ-;S 

DUNCAN 

STATE: MAPYI_.A~Jll 
canPERATOR: JAMES ~A~T?FS 

VEG. RES. F~PM 
SAL JSRIJPY • ''[) 

wITH Tf-lf SAl-!f LETTER /l.flE ~-ICT SIGNIFICANTLY DIFFERENT. 

GROUPING r-lEM, N TREAT'-'NT 

A 206,40 5 7 
A 

A A 1g7,40 5 5 
A A 
B A 1 g,;. no 5 11 
A A 
A A lg4,80 5 20 
8 A 
R A 1g:,,20 5 9 
R A 
fl /l. C 100.20 5 f., 

R A C 
B A C Ulg.60 5 21 
A 'A C 
R A C lPR,?0 5 16 
fl A C 
fl A C lPfl.60 5 fl 
R A C 
A A C 1 PR • 0 0 5 13 
B A C 
B A C lM<,00 5 14 
B A C 
B A C lfln,20 5 16 
fl A C 
B A C lRn,00 5 19 
8 C 
R C 193.60 5 l 
B C 
p D C 179.?0 5 12 

D C 
E D C 171,60 5 4 
E D C 
E D C 171.40 5 2 
E D 
E D J.f,].Rl> 5 15 
E 
E 153.60 5 10 
E 
f lSJ,00 5 3 

F 12R.OU 5 17 
F 
F llJ.RII " ?? 
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MEANS 

DUNCAN 

STATE": ~•A'IYLAt.J[) 
COOPERATOP: JA~fS ~ANTZES 

VEG. RE'S. FARM 
SALISRUPY, M[1 

\HTH THE SAME LETTER P,RE NOT SIGNIFICANTLY C•IFFf.RE~:T. 

GROUPING MEAN N TREAH'NT 

A 3R.gRO 5 4 
A 

" 37.300 5 1 0 
A 
A 37.280 5 12 
A 
A 37.040 5 11 
A 
/l 36.820 5 13 
A 

R A 36. 040 5 14 
R A 
fl A 35 0 :JRf.l 5 5 
B A 
B A 3e;. 340 5 19 
R A 
R A 35.100 5 18 
R A 
R A 3 4. ?no 5 ?O 
B A 
R A 3 3 0 Y6 0 5 3 
B A 
B A 33. 74 0 5 8 
R A 
8 A 3 3,640 5 21 
B A 
9 A 3 3,580 5 16 
8 A 
R A 3?. 9?0 5 17 
R A 
8 A 3 2. e2 o 5 2 
8 A 
8 A 32. 7?.0 s 2? 
B A 
B A 3?. 70 0 5 1 
8 A 
R A 32. )f.0 s 15 
fl A 
R A 3 2. nn o 5 7 
R A 
R A 31,f'RO 5 6 
R 
p ?Q,"\00 5 q 



MEANS 

DUNCAN 

E 
E 
E 
E 
E 
E 
E 
E 
f. 

~TAH·: 
cnnPF.RATOfl :. 

WITH THF SA/vlf-: 

GROUP ING 

A 
A 
A 
A 
A 
A 
A 
A 

R A 
P. A 
8 A C 
R A C 
R A C 
8 A C 
8 A C 
R A C 
R A C 
8 A C 
B A C 
8 A C 
R A C 
R A C 
R A C 
R A C 
R A C 
R A C 
R A C 
R A C 
R [) A C 
B D A C 
R D A C 
R D A C 
R D A C 
R D C 
R D F C 

D F C 
D F C 
[) F 
D F 

F 
F 
F 
F 

''1SSTSSTPPJ 
OP. !<FN POY 
MTS<;. ST. IINIV. 
CL.AP~S\IILLE• ~•T 

53 

LFTTF" A Pf ~l()T STl.iNIFICA'~TLY [)lFFE'lEI\T. 

f<EM, N TRE~T~,NT 

l'll.6O 'i 5 

l 'lO .n.O 5 13 

l'lO.oO <; l '> 

lFIF\ 0 ()O 5 B 

1R7.?.O 5 18 

]R5.20 '3 2?. 

lP0.00 5 7 

17'l.6O 5 q 

l 79. 2 O 5 16 

J7R.4O 'i ?. 0 

173.60 5 11 

171.60 'i 6 

171 .20 5 4 

lf..'l.?O 5 l? 

l 64, 4 0 5 ?. 

ln0.4O 5 3 

l 58 • R 0 5 l 

l sr • 4 O " 21 

14P,P.O 'i lY 

133 .f,0 5 17 

125.60 'i 10 

ll'l,?il 5 I ci 



''IC:ANS 

DUNCAN 

STATF: MISSTS~JPPI 
cnnPERATOP: nP. '<FN POY 

sq S S. <:; T. I! 'JT V. 
Cl.,\P"'.C:1/ TL Lf., ''I 

\•II TH THE SA~1f LETH:<> t'l r~ F f\.iQT SIGt,!FIC/lNTLY <lIFFFRE~ T, 

GROUPING ME/\~1 N TPEAT'-1NT 

A 27,F,OO 5 7 
A 
A 27. 4? 0 5 13 
A. 
A 
A 

27,380 5 20 

A 27,340 5 ?2 
A 
A 26.qpQ 5 9 
A 

R A z,;.200 5 'i 
B /1 
p A 26.140 5 l<> 
R .A 
9 /1 2A.020 5 11 
R A 
R A 25.B20 ':i cl 
R /1 
B A 25,0?il 5 l 
R A 
fl A 24,qoO " 21 
R A 
A A 24,ROO 5 12 
p A 
R A 24.720 5 6 
R A 
R A 24. 44 0 5 !fl 
R A 
R A 24,320 5 3 
f' A 
R A C 23.P.RO 5 19 
R A C 
R A C 2 3, 70 ti 5 2 
fl A C 
8 A C 23. ',40 ": (. 

R A C 
R A C 21,540 " ln 
R C 
A C 2?.l4li 5 17 
R C 

22.100 5 1 S · R C 
C 

l q. 5 R <, " 1 0 C 



55 

MEANS ~JI T'-' THE" SM1f LF.:TTFR A RE ~,or ~ IG~1IF-ICM-,TLY OlFFERE:~1T. 

DUNCAN GROIIP lNCi l'E A. t-J N TRE/ITHNT 

A 2 05. R 0 5 2 
A 
A 203,2/J 5 21 
A 
A 200.no 5 6 
A 
A 1 RR, n 0 5 q 
A 
A 
A 

)97.40 5 16 

A l Rf, ,4(1 5 l? 
A 
p, lR2,?0 "' 13 
A 
A 
A 

1 BR, 0 0 5 4 

A 1 R3, 4 0 5 l 
A 
A 1ci1.no 'i 14 
A 
A 17'l.(10 s l "-
A 
/J. 176,RO 5 8 
A 
A 1 76 ,4 0 5 20 
A 
A 1 75 ,6 0 " 10 
A 
A 174.00 5 IF< 
A 
A l f.9 ,R 0 5 11 
A 
A 
/I 

l 1,5 ,4 O 5 22 

A I ',4 ,4 O <:: s 
/I 
A J6l,f-11 s 17 
A 
A l 'iA ,40 'i 3 
A 
A IS4,80 5 12 
A 
A l 52. A 0 c; 7 



l~EANS WITH THE SAME LE TTE" APE NOT SIG r,, IF I CA NTL Y DIFFERENT. 

DUNCAN GROUPING MEAN N TR Eft Tf, NT 

A 3 7 • 63 b 5 21 
A 
A 37.n66 5 3 
A 
A 35.692 5 20 
A 
A 35.348 5 11 
A 
A 34.3?2 5 15 
A 
A 34.3?0 4 2 
A 
A 33,200 5 9 
A 
A 33,062 5 1 
A 
A 3 i', 4Q 0 5 fl 
A 
A 31. A0 (:, 5 6 
A 
A 3 l, 46 0 5 4 
A 
A 3 l, 34 8 5 7 
A 
A 30.776 5 19 
A 
A 29. 97 2 5 14 
A 
A 
A 

28.48b 5 13 

A 2A,4fl6 5 17 
A 
A 2 fl. 45 7 4 lR 
A 
A ?R,lt,4 5 10 
A 
A 27.6R4 5 12 
A 
A 27.6R? 5 5 
A. 

21.31,2 16 A 5 
A 

?2 A ?7.142 'i 



"·E ASJS 

DllNCA" 

STATE: OKLA'-<Ot'A 
CNJPf:PATOP: DR. P. V. STlJPGE0,1 

OKLAHQ"-IA ST. L1,1IV. 
STILLWATER, OK 

WITH THE SAt-'F LETTEf< ARE ~!OT SIG~· I FI CMHL Y OIFFEPU;T. 

GROUPING !-'EAN N TREAT'1NT 

A 138.60 'i 22 
A 
A 137.nO 'i 21 
A 
A 13'1.RO c; 11 
A 

B A 134.oO 5 20 
R A 
R A 133, 4 0 5 10 
R A 
R A 1 2 g •? (I 5 12 
B A 
fl A 1 ?q • ? ti 5 l'l 
B A 
R A 1 26, R 0 5 6 
8 A 
A A 12S.P0 5 8 
R A 
R p.. l?'i,40 5 1 
R A 
R A 1?3.RO. 5 13 
B A 
B A 120,PO 5 15 
B A 
R A 120.20 5 l ll 
B A. 
B A l 1°.PO 5 17 
R A 
B A 117,AO 5 5 
B A 
B A 117,40 5 2 
B A 
B A 111.00· 5 16 
B A 
B A 1 Jf, .i.o 5 14 
R A 
R A 1 U .o 0 5 3 
R A 
R A 111.no 5 4 

R A 11n.oo 5 9 
R A 
H 101.20 B 

5 7 
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MEA~IS 

DUNC A~I 

STIITE: •JORTH C~POL. I'JA 
COOP[RATOR: OP, [). P. ,-.CH"'ITT 

N • CA PO L.l I\,~ S T • LHH V. 
PAL.FIG>-<, fi( 

\•ITH THE SM-ff l.ETTFR APE '-IOT SIGNIF!C/\i'<TLY DFFfQE~<T. 

GROUP H<G MEAN N TREAT~ NT 

A 
p. 

1 qq • 2 0 5 7 

A l c;q ,? 0 5 9 
A 
A. lql,?0 5 16 
A 
A 1qn,40 5 2 
A 
A lRQ,f>O 5 f> 
A 
A lP',,90 c; 14 
A 
A ).Q',,40 5 8 
/J. 
A lf'0,00 5 20 
A 
A 
A 

17R,40 5 18 

/J.. 1 76, R 0 5 22 
A 
A }7',,()0 5 5 
A 
A l 75. 2 O 5 10 
p. 
A l 74 ,4 0 5 19 
A 
A 111.20 c; 3 
A 
A l f-8 • n c, 5 13 
A 
A 165,f,0 5 12 
A 
A 161 ,f, 0 5 11 
A 
A lf-0,"0 5 1 
A 
A 1"7,f,0 'i 21 
A 
A I "" • R 0 5 4 
A 
A 1Sf>,R0 5 15 
A 
A 1"3,1,0 5 17 



MEANS 

DUNCAN 

STATE: IWRTH [Ac;>OL 1h,A . 
COOPERATOR: nP. D, P, SCHMITT 

N, CAP<JLH,A ST. l'NI\/, 
P/ll_FT<'H, NC 

vi I T<-l THF SM>F LETTEP ARE ~!OT SIG~;IFICANTLY 0 IF FF DE ~'T , 

GROUPING MEAN N TREATM~IT 

A 
A 

52.189 5 R 

A A 45.461 5 1 
B A 
B A 45.?59 5 5 
A A 
R A 44.176 5 10 
B A 
B A 43,?6<' 5 11 
fl A 
R A 41.756 5 ?2 
R A 
F! A 4 l. 53 O 5 7 
A A 
A A 39. 0'1:> 5 16 
R A 
8 A 3R.455 5 9 
A fl 
p A 37.R50 5 lP 
8 A 
fl A 3 7. 77 5 5 4 
A A 
8 A 37.'i23 5 3 
8 A 
A A 37.372 5 13 
fl A 
A /J 3 f,. C,f, fi 5 2 
A A 
8 /1 36,(l43 5 20 
A A 
B A 36,086 5 15 
A A 
R A 31,. 776. 5 14 
R A 
R r, 34,72"' 5 21 
fl A 
A A 34.??2 5 19 
A 
R 3:-1,«\8 5 17 
A 
A 3?,:1R2 5 6 
A 
A 30.517 5 12 
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'1E ANS lo I TH THE SAMF LF. TTl:R A PE NOT S I G ~: I FI CA NTL Y D IFFERE~1T, 

DUNCAN GROUPHJG MEAN N TR EA Tt,,l NT 

A 214,40 5 19 
A 
A 213,f,0 5 f', 
A 

R A 213 .20 5 7 
R A 
R A 21?.,60 5 20 
A A 
R A C 210,RO 5 5 
R A C 
fl A C 210.ou 5 Q 

R A C 
R A C 20Q ,60 5 14 
R A C 
R A C 2 OP., 2 0 5 6 
A A C 
R A C 2 07 ,4 0 5 18 
B A C 
fl A C 20n;40 5 12 
R A C 
R A C 2 05 ,R 0 5 lb 
A A C 
R D A C 2 04 ,4 0 5 1 
p D A C 
R D A C 203,RO 5 11 
R D A C 
8 D A C ?.O:l ,60 5 4 
R D A C 
R D A C 2 03, 4 0 5 13 
R 0 A C 
R D A C 202 ,RO 5 21 
R [) C 
R 0 C )QQ,f,0 5 22 

0 C 
D E C l QR, R 0 5 2 
[I E C 
D E C )QR,00 5 3 
D E 

f 0 E l gl ,6 o 5 17 
F E 

5 F E lR7,nO 15 
F 
F 18:1,;,0 5 I 0 



MEANS 

DUNCAN 

WITH 

STATE: 
conPERA.TOP: 

THE SAME LE TT l::P 

r,POUP ING 

A 
A 

R A 
B A 
B A C 
B A C 
B A C 
B A C 
R A C 
B A C 
fl A C 
R A C 
B A C 
8 A C 
8 A C 
R A C 
8 A ·C 
R A C 
R A C 
R A C 
R A C 
B A C 
B A C 
B A C 
B A C 
8 A C 
B A C 
R A C 
R A C 
8 A C 
e A C 
R A C 
p A C 
p C 
R C 
R C 
A C 

C 
C 
C 
C 
C 
C 

61 

APE NOT S!G"JIFIC1\NTLY OffFERENT, 

~1EA N N TR EA H•,NT 

41,340 " 3 

40.520 5 21 

3fl, 120 'i 6 

37,2,'ll 5 15 

3e,,<i40 5 13 

36,ROO 5 20 

36. 54 0 5 9 

36,400 5 1 

3 5, RA 0 5 7 

3 5, 'iR O 5 12 

3 s. 48 0 5 10 

3 4, 54 0 5 19 

3 3,720 5 17 

3 3 • 20 0 5 2 

32,660 5 14 

3 2, 28 0 5 18 

3 o. 02 0 5 5 

2 9, 36 0 5 16 

2 R, 74 0 5 R 

?.P,2F,0 5 4 

27,4",0 5 11 

26, :lRO 5 22 



MEANS 

DUNC AN 

-

STATE: TEXAS 
COOPERATOR: DP. Gl.ENN WHITNEY 

AEG. PES, , EXT, CUtT. 
B /\ilMONT,TX 

~JI TH THE SAME LE TT E'l ARE NOT S IGNI FI CANT LY 0 IFFEREMT. 

GROUP IMG MEAN N TREATMNT 

A 
A 

150. 0 0 5 13 

R A 14f>.R0 5 9 
B A 
B A 146.20 5 7 
B A 
B A C 139,f,0 5 21 
B A C 
f' A C 139.20 5 22 
R A C 
R A C l?R,60 5 18 
fl A C 
R A C l ?5. n O 5 11 
R A C 
B A C l 24 • 6 0 5 6 
B A C 
R A C l 24 ,4 O 5 16 
R A C 
B A C 1 20 ,A 0 5 4 
R A C 
R A C llR,60 5 19 
R A C 
R A C 1 17 .6 0 5 8 
B A C 
B A C 116 ,4 0 5 12 
R A C 
R A C 116.00 5 10 
B A C 
R. A C l 15 .6 0 5 l 
R A C 
R A C 114.60 5 3 
R A C 
R A C ll0,40 5 20 
p C 
R C 109 0 nO 5 14 
R C 
R C 107,20 5 5 

C 
C l 05 • n O 5 2 
C 

104,60 5 15 C 

[J c;q,pO 5 17 



'-'EANS 

DU NC A"I 

ST AT F: 
COOPfRATOR: 

TEX AS 
DP, ~LENN WHIT~~X 
A G, P ES • o. EX T. C EM T. 
BEAIIMONT, TX 

\•II TY THE SAME LETTECI APE NOT S TG"II FI CANT LY 0 IFFERE:siT, 

GROUPING MEAN N TREA THNT 

A 2 2, Q6 0 
A 

5 3 

R A 
R A 

2 2. 68 0 5 q 

R A C 2 0. 90 0 5 1 
R A C 
B A C 20,460 5 5 
B A C 
B A C 2 0. 28 0 c; 22 
R A C 
R A C 2 0, 22 0 5 21 
R A C 
R D A C lg. 94 0 5 14 
R D /1 C 
8 D A C lQ,600 5 4 
R D C 
B D E C lR,520 5 13 

D E C 
D E C l R. 24 0 5 18 
0 E C 

F D E C 17.1100 5 7 
F D E C 
F D E C . l 7, 6?. 0 5 2 
F D E C 
F D E C 17.160 5 11 
F D f C 
F D E C ln,7.'iO 5 ln 
F D E C 
F D E C l 6~ 74 0 5 l!':> 
F D E 
F D E G l 5, R?. 0 5 6 
F E G 
F E G l 4, 74 0 5 1c.i 
F G 
F G 1.3,QDO 5 20 
F G 
F G 13,600 5 12 

G 
G l?,4nO 5 H 
G 
G 12.?,;0 5 10 
G 
G 12.0,,0 5 17 

63 



MEANS 

our,c AN 

E" 
E 
E 
E 
E 
E 
E 
E 
E 
E" 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

STATF: VIRGI~tIA(S) 
tnnPEPATOR: DR. JOHN TAYLOR . 

J ~ S PLANT CONSULT. 
SKI PDERS. VA 

1tlI TH THE SA~1E LETTER APE ,,or SIGNIFICANTLY DIFFERENT, 

GROUP I~:G MEAN N TR EA TMNT 

A 1R7 0 PO 5 13 
A 

R A 1 72, o 0 5 18 
B A 
A A C ll',q,20 5 7 
R A C 
8 D A C 15S,60 5 8 
R D A C 
R D A C 151,flO 5 11 
B D A C 
B D A C 147,40 5 21 
R D A C 
R D A C 147. no 5 20 
R D -A C 
R D A C l 45 ,4 0 5 19 
H D A C 
8 D A C l 43 ,6 U 5 4 
R D A C 
R D A C i:n,60 '.i 6 
R D A C 
R D A C l 3:-, ,6 0 5 l 
8 D A C 
R D A C 1 30 ,fl 0 5 16 
El D A C 
El D A C 1 ?7 ,6 0 5 5 
B D A. C 
R D A C 121.00 5 15 
R D A C 
R D A C 1 ?O , 4 0 5 10 
B 0 C 
R D C lOR,40 5 9 

D C 
D C -q7. no 5 12 
D 
D 93 .2 0 5 14 
D 
D q2.60 5 3 
0 
D 90 • f, 0 5 22 
D 
D 87,AO 5 2 

70,RO "i 17 



MEANS 

DUNC.AN 

STATF: VI<lGT~!TA(S) 
COOPERATOR: DR, J0Hf1 TAYLOR 

J 1-. c; PLANT CONSULT. 
SKI PP FR S, VA 

!HTH Tl'<E SAVE LETTF<l APE NOT S TGNI FICANTLY DIFFERENT. 

GROUP ING Mi:AN N TR EA Tf• NT 

A 
A 

3 2. 40 0 5 9 

R A 
R A 

31.400 5 13 

R A :30,400 5 21 
R A 
R A 3n.ooo 5 1 
R A 
A A 28,400 5 2 
A A 
B A 28,200 5 6 
A A 
A A 27,800 5 22 
R A 
B A 27,600 5 e 
A A 
R A 2 7. 00 0 5 lH 
A A 
B A 2 6, 80 0 5 11 
A A 
A A 26.400 5 5 
.R A 
B A 26,000 5 17 
B A 
B A 25,ROD 5 20 
A A 
8 A 24,400 5 12 
B A. 
A A 24,400 5 14 
A A 
8 A 2 3, ?O 0 5 4 
B A 
B A 22.1>00 5 19 
A A 
A A 2?,000 'i 7 
A A 
A r, 21,ROO 5 15 
8 A 
A A 20.000 5 16 
R A 

19,800 5 10 fl A 
A 

lR.ooO 5 3 A 
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MEANS 

DUNCAN 

\fl TH 

ST AT F: 
cnoPEPA TOP: 

THE SM"E LE TT EP 

GROUPING 

A 
A 

R A 
R A 
B A 
B A 
R A 
B A 
A A 
B A 
8 A C 
p A C 
R A C 
8 A C 
R A C 
R A C 
R A C 
R A C 
g A C 
R /1 C 
R A C 
B A C 
R D A C 
R D A C 
R D A C 
R D A C 
R [) A C 
R D A C 
R [\ A C 
B [) A C 
8 [) A C 
B D A C 
R D A C 
R D A C 
R [' A C 
B D /1 C 
R D /1 C 
R D C 
R [) C 

D C 
D C 
D 
D 

A PE NOT S IG~ll FI CANT LY DIFF!:PEr-,T, 

MEAN N TR EA TM NT 

213,AO 5 14 

210.00 5 13 

208.RO 5 q 

208,40 5 1 

207.AO 5 fl 

1'?7,<,0 5 16 

lq7,60 5 22 

lqli,40 5 1 1 

lqJ,60 5 6 

l q3.? O 5 11' 

! q;, .4 0 5 4 

l Ali .n 0 5 20 

l fl5 ,4 O 5 1q 

lRl ,60 5 21 

lRO,oO 5 12 

l 75 .2 O 5 5 

174,RO 5 3 

174,40 5 7 

1 ,;5 • 4 0 5 17 

l A2, 4 0 5 2 

157,;>0 .5 10 

14?,,,o 5 15 



STATE: 
COOPERATOR: 

MEANS •IT TH THE S /IH E LF.TTEP 

DUNCAN GPOl'PING 

A 
A. 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A. 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

VIP GH1T ~ ( 1•') 
O. f. RARH1F/dl 
LINIV. OF VIPGINIA 
\\IA.RSA.\-.J. VA 

A PE ~IOT SH,NIFICANTLY f) IF FF. PE NT 0 

MEAN N TREA TM ~•T 

24,500 5 14 

21,lRO 5 5 

20,q4D 5 11 

20,g40 5 lh 

20,A40 5 g 

2 0. 32 0 5 

20, ORO 5 7 

1 q, 54 0 5 12 

19. 04 0 5 22 

10.000 5 3 

1 R, OR 0 5 17 

1 B, os· o 5 1H 

1 7. 72 0 5 4 

17,360 5 lg 

l 6, 6R 0 5 15 

16.600 5 10 

16,22.0 5 2 

lf>,lqO 5 H 

15,qOO 5 f, 

15,qoo ,:: 13 

15,R40 5 21 

14,700 5 20 
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Factors Affecting ttle Survival and Derl1sit~~ 
of M.r:~.c.r.op.hC:)M.:i .. n31~. l?J'las;<-::ol in.~.~. :in Sc>:i. l 

Charcoal rot, caused b~ th■ soil borne fungus pathogen 
M_c:~_c,r_t:>ph<)Mina pJ1a~;<~<:)l:i.n~~- :is a serl.c:,uf.-> d:isf:-~tase~ <Jf sr.l~~bei:~r1s, 
and other crops, throughout the southern U,S, Since 
varieties resistant to th■ pathogen are not as ~et available, 
it is iMportant that w■ understand the factors that 
contribL1te to increased rluMbers of the organisM in sc>il+ 
PopL1:Latior1 densities in the 10-15 propagules/graM of soil 
1·ange Ma~ result in ~ield reductior,s of 2-5 bushels/acre+ As 
the pathogen nuMbe1's increase the corresponding ~ields 
decrease. Yield reduction is alwa~s correlated with fLJngusi 
population but the actual reduction in bu,/ac, actuall~ seen 
is a reflection of other factors as well, Upwards of 100,000 
sclerotia/graM of tissue are frequentl~J produced in so~beans 
b~ the and of the growing season, Each of these sclerotia 
Ma~:/ cc,m;i.st of froM :"iO-l.:"iO cell~;, Each cell i~; capable of 
gerMinating and causing an infection, The inoculuM potential 
is enorMous+ Monocropping with so~beans increases the 
densit~ of the fungus in the soil, usual!~ b~ doubling the 
densit~ annuall~, Although the pathogen has• var~ wide host 
range, there is evidence that crop sequencing with hosts such 
as corn and sorghuM Ma~ result in lower populations of the 
fungus in soil than Monocropping with soybeans, Alternate 
freezing and thawing periods effective]~ reduce fungus 
nuMbers which Ma~ account for the geographic distribution 
patterns we see for this organisM+ Path<Jgen activit~ is 
controlled b~ soil fertilit~ factors, especiall~ phosphorus 
and potassiuM levels and pH, Between 30-50% of the 
variabilit~ in pathogen densit~ can be accounted for on the 
basis of these fa1:torst Reduced ox~gen levels accoMPan~ing 
high M(JistL1r•e lowe1~s ft1ngt1s activit~ as Measured b~ 
sclerotial forMatior1t Therefore, MiniMUM tillage Ma~ 
adverse!~ affec~·t pathogen nuMbers and activit~,. Ttle daMage 
caused b~ an~ giver, population of ttie pathogen is t~}e result 
of rathogn densit~, the activit~ of the pathogen under the 
existing grc>wing conditions, and ttle stresses that are 
present on the host plant itself, 



March 16-17, I 9W .. ~ - Hou:_;tnn, TL'Xi·lS 

D. C. McGee 
Iowa State University 

Aines, lA 50011 

More than 30 microorganisms have been recorded as seed-borne nn soybE.~ans. 
The majority have never been shown to cause disease as a result of their 
presence on seeds. For some, however, such as· Phomopsis spp., soybean 
mosaic virus, Per-onor;eora manshu.r,ica., Cerco.CJpora kikueiril, Col)eto-trichum 
dematiwn var. truneatwn, Macrophomina phaseolina and Fusar'ium spp., the 
seed-borne phase is of significance with respect to disease development. 
In northern soybean growing regions of U.S. much attention has been paid 
to the Phomops·[s spp. including Diaporthe phaseolorwn var. sojae (Dps) 
and an unnamed Phomopsis sp., the causal agents of pod and stem blight 
and Diaporthe phaseolorwn var. caulivora (Dpc), the cause of stem canker. 
These fungi also cause Phomopsis seed decay which can result in serious 
losses to seed producers due to reduced germination. 

Epidemiological studies on this disease have shown that seed infected with 
Dps and Phomopsis sp. are of less importance as a source of inoculum than 
~re infected soybcnn crop residues. The significnnce of seed-borne Dpc, 
as an inoculum source has not been established either for stem canker ur 
seed decay, however. lt is not known how the pathogens are transmitted 
from inoculum sources to plants or how infection spreads throughout plar1ts. 
Pods, however, nre. a pathway for seed infection. Pod infection can occur 
at any time after flowering, but significant seed infection will not occt1r 
until after physiological maturity and only if prolonged periods of J1igh 
humidity occur at that time. 

Altl1ough some improvement in germination can be achieved by treating in
fected seed with a fungicide, the most effective control for Phomopsis 
seed decay is to apply foliar fungicides to the growing seed crop. In 
some growing areas, particularly in the nortl1ern U.S.t the disease ofte11 is 
not severe enough to justify this treatment. Disease predictive methods, 
therefore, have been developed to identify fields that should be sprayed. 
One approach is to use a points system which is based on the Presence o.f 
factors known to be 3ssociated with development of soybean seed decay, 
such as planting date, matt1rity group, rainfall, etc. This method rcl.ies 
entirely on indirect mc::isurements of the disease und cannot account for 
unexpected increase::; jn the pathogcm. Another method, developed in Towa, 
does account for this by directly measuring inoculum on pods. Pods are de
tached in the field, treated with a surfact· sterilant, then im1nersed in 
D herbicide :ind inc11bated in r-1 moisture chumber for 7 days. lnfected pods 
are then recogni:::::ed by the presence of PhomopsL::; pycnidia. The material.s 
and eqt1iprnent for this test c1111 be purcl1ased at a hardware store and with 
minimal. training, 1~rt1wcrs cnn· ccinduct the test tl1emselves. 
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Evaluations for Resistance to Seed Diseases--J, P,Ross 
Plant Pathology Department, N, c. State University & USDA 
P.O. Box 5397, Raleigh, 27650. 

A soybean breeding program attempting to transfer 
resistance to seed invasion. and rot by Phomopsis sojae, 
was initiated in 1977. The sources of resistance were 
selected from the Geri,i Plasm collection in i:aturity 
Groups V, VI, and VII. Since seed deterioration is 
usually as·.sociated with warm moist weather following seed 
maturation, evaluations can only be made once a year 
under optimum disease conditions. The evaluation system 
developed requires that the nursery be planted in soil 
that grew soybeans the previous year (to increase 
inoculum) and that the lines be cut out 3-5 days after 
the plant dries (maturity). Ten to 12 stalks from each 
line are tied in a bundle and placed in a moist chamber 
for about 38 hrs at approximately 2s 0 c. The bundles are 
then taken out of the chamber, allowed to dry, and each 
plant threshed separately. Ten seed from each plant are 
surface sterilized and plated out on acidified PCA. 
Notes are taken on the number of seed yielding Phor,1opsis 
after 3 wks incubation under lights. Additional seed 
platings are made from plants with a low percentage of 
infected seed, and they are also visually evaluated. 
Plants with good appearing seed and low frequency of 
~h2~2E~i~ are re-evaluated the following year and 
backcrossed \D cultivars with desirable agronomic 
characters. F families from these crosses are evaluatd 
in the field. 

Whether this method will lead to improved Phomo,asis 
resistance in breeding lines is still unknown. During 
the 1981 season, selected lines were gro1~n in Florina and 
seed were harvested about 7 weeks after maturity to 
increase seed deterioration. Seed of some selected lines 
yielded less than 10% Phomopsis whereas cultivars such as 
Forrest contained 60% Phomopsis. 



Southern Soybean Disease Workers 
Standardized Foliar Fungicide Test, 1982 

Compiled by A, Y. Chambers and M. A. Newman, .co-Chairmen 
Associate Professors, Department of Entomology and Plant Pathology 

University of Tennessee 

Foliar fungicide tests were conducted in 12 states in 1982 as part of 
the Standardized Foliar Fungicide Test. Eleven treatments nominated at the 
1982 annual meeting and an untreated check were evaluated at all locations. 
Forrest variety was planted in five tests, Davis in four, Williams in two, 
and Essex in one. Weather conditions varied greatly from state to state 
ranging from very dry conditions to an overabundance of rain. 

Incidence of diseases was fairly low at most locations, and only four 
states recorded significant yield increases. However, average yields across 
states showed significant yield increases with four fungicides when com
pared to the untreated check. These were Topsin-M 70WP, Super Tin 4L, 
Benlate 50WP, and Topsin-M 4F. Anthracnose and pod and stem blight were the 
most prevalent diseases in 1982 with seven states recording disease ratings 
of injury; others reported traces. Brown spot was also recorded at damaging 
levels by five states. Two states reported significant Cercospora leaf 
blight, two had enough downy mildew to rate, and one reported low levels of 
frogeye and bacterial blight. One other state reported trace amounts of 
downy mildew, brown spot, and frogeye. 

In Kentucky, harvested seed from each plot were plated out to determine 
disease organisms infesting seed from the various fungicide treatments. 
Diaporthe spp., Cercospora spp., and Alternaria spp. were isolated most often. 
Generally, fungicides reduced percentages of seed infested with disease organ
ism and increased percentages of healthy seed. There were a few exceptions 
in which percentages of seed infested with an organism were higher in seed 
from treated plots. Benlate 50WP, 2 lb./A., applied ·at R6 stage only for 
seed beans, reduced seed with Diaporthe spp. and Cercospora spp. and increased 
healthy seed when compared to a water check, but percentages of seed with 
Alternaria spp. were increased after the treatment. Differences were not as 
great or were not present at all when the treatment was compared to the un
treated check, Yield and incidence of anthracnose and pod and stem blight 
were not different in fieul plots treated with the 2-lb. rate of Benlate 
50Wl' at R6 stage and the O. 5-lb. rate at RJ and RS. Yield or disease incidence 

'were not different in plots of a water check and the untreated check. 

71 



Participants of the Standardized Foliar Fungicide Test 

State 

Arkansas 

Florida 

Georgia 

Kentucky 

Louisiana 

Maryland 

Missouri 

North Carolina 

Oklahoma 

Tennessee 

Texas 

Virginia 

Test Location 

Marianna 

Quincy 

Experiment 

Lexington 

Baton Rouge 

Salisbury 

Portageville 

Northampton 

Weber Falls 

Jackson 

Beaumont 

Tucker Hill 

Participant 

Dr. H. J. Walters 
University of Arkansas 
Fayetteville, AR 

Dr. F. M. Shakes 
University of Florida 
Quincy, FL 

Dr. D. V. Phillips 
University of Georgia 
Experiment, GA 

Dr. R. E. Stuckey 
University of Kentucky 
Lexington, KY 

Dr. G. T. Berggren 
Louisiana State University 
Baton Rouge, LA 

Dr. J. G. Kantzes 
University of Maryland 
Salisbury, MD 

Dr. J. A. Wrather 
University of Missouri 
Portageville, MO 

Dr. J. D. Taylor 
J & S Consultants 
Skippers, VA 

Dr. R. V. Sturgeon, Jr. 
Oklahoma State University 
Stillwater, OK 

Mr. A. Y. Chambers 
University of Tennessee 
Jackson, TN 

Dr. N. G. Whitney 
Texas A & M University 
Beaumont, TX 

Dr. D. E. Babineau 
VPI and State University 
Warsaw, VA 

Acknowledgement: The work and cooperation received from the participants and 
companies supporting the standardized foliar fungicide test is greatly 
appreciated. Due credit is given to Dr. Charles Patrick and Mr. Gordon Percell 
for analysis of the data. 
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ABSTRACT 

DISEASE AWARENESS COMMITTEE 

H. Ray Smith, Chairman/ Diamond Shamrock Corporation 
Dr. Randall Carver/ Consultant 
Dr. R.V. Sturgeon/ Oklahoma State University 
Mr. M.C. McDaniels/ University of Arkansas 
Dr. W.C. Odle/ Diamond Shamrock Corporation 
Mr. N. Thomas/ Merck & Company 
Mr. J. Julius/ Dupont 
Dr. P. Backman/ Auburn University 
Dr. D. Stuckey/ University of Kentucky 
Dr. W. Winner/ Chevron Chemical Company 
Mr. H. McMenney/ Mobay Chemical Company 
Dr. G. Berggren/ Louisiana State University 

The first meeting of the Disease Awareness Committee was held on 
April 16, 1982 following the SSDW meeting. The following topics 
were discussed and specific duties assigned to individuals: 

1) Copy of all point systems mailed to all Committee members 
before June 1, 1982 (R. Carver) 

2) Copy of all state weather records for past 5-10 years 
(N. Thomas) 

3) Data on percent soybean irrigated, sprinkler or in-furrow 
by state (N. Thomas) 

4) Data available on point system and meterological systems 
(P. Backman) · 

5) Contact Soybean Digest and Delta Farm Press PR representatives 
and invite to next meeting (M. McDaniels) 

6) Prepare a soybean maturity grouping chart for disease resistance 
(J. Berggren) 

7) Contact marketing, research and development, extension and 
research personnel and formulate list of suggestions that 
would be helpful in making the grower more aware of soybean 
diseases. 

Our objectives for the June 10th meeting were to: 

1) Formulate a compromise point system that could be implemented 
in 1982 and compare it to the present point systems and 
standard spray systems in various states. 

2) Justify monies to support the applied research by SSDW. 

3) Determine the chemicals to be used in the program (BRAVO, 
Benlate, Mertect, Topsin) 



4) Compile suggestions on making growers more aware of soybean 
diseases and determine distribution. 83 

During the brainstorming session at the June meeting, 52 suggestions 
were formulated by the Committee that could be helpful in making 
growers more aware of soybean diseases. From these suggestions, 
the Awareness Committee and the Steering Committee OK'd six to 
be accomplished in 1982, They are: 

1) Extension sponsored field days supported by Industry 

2) Educational meetings during use period or prior to harvest 

3) Publish production losses in Plant Disease and Delta Farm Press 

4) Encourage economists to include the cost of the disease control 
in budget 

5) Test the compromise point system 

6) Place as many educational articles on foliar fungicides in 
the farm journals before use season and prepare a 2 page insert 
showing pictures of diseases, stages of growth at application 
and yield data. R.V. Sturgeon was to prepare this so it may 
be placed in suggested magazines. 

It was determined that these suggestions would not result in a 
conflict of interest or bias recommendation. Although attempts 
were made to implement these suggestions, limited success resulted. 
Dr. Sturegon was fairly successful in generating interest in 
placing articles in suggested magazines. The greatest accomplishment 
was testing of the compromise point system and comparison of the 
compromise point system with various point systems. 

A compromise point system (attached) was formulated from input 
from the Disease Awareness Committee and many others. With the 
help of Al Chambers and the Standard Foliar Fungicide Committee, 
the compromise point system was mailed to each participant of the 
Standard Foliar Fungicide Tests. Thirty-three other cooperators 
were contacted and asked to conduct trials to compare the compromise 
point system with the state point system for their respective 
states and return data on the points resulting in each system 
along with yields and disease ratings; however, response was 
very limited. 

The information was received and a tabular summary of the data 
was prepared. The utility of the compromise point system was 
evaluated by comparing average yield data and disease ratings 
from BRAVO, Benlate, Mertect and Topsin treated plots with 
yields and disease ratings for the untreated check. 

The data indicated that the compromise point system provided a 
high degree of probability that a grower could benefit by its 
use and compared very favorably with the state point systems. 



It indicated that a 2. 3, 2 .1 and 1. 8 return on every dollar 
invested could be expected from the compromise point system, state 
point system and spray all system, respectively. In these trials, 
the use of the compromise point system resulted in an overall 
$6.90/acre profit. The system was correct 56% of the time. 



COMPROMISE POINT SYSTEM 

Suggested guide to determine the use of foliar fungicides for 
disease control in soybeans. Note, foliar fungicides are not 
recommended for use when yield potential is less than 25 bushels 
per acre or when heavy weed and insect pressure exists. 

If total number of points is 18 or above, fungicides should be 
applied. 

If total number of points is 16-17, fungicide may result in a net 
return. 

If total number of points is 15 or less, fungicides should not be 
applied. 

I. VARIETY II· CROP ING HISTORY 

85 

Late 
Medium = 
Early 

1 
3 
5 

Soybean previous year = 2 
Soybean more than one year 3 
Other crops previous year = 0 

I II. 

v. 

Pl ANTING DATE 

Late = 1 
Medium = 2 
Early = 3 

FIELD DISEASE HISTORY 

Present = 2 
Not present= 0 

VII. Pl ANTING SEED PRODUCTION 

= 4 

IV. DI SEASE PRESENT 

Yes 3 
No = 0 

VI· MOISTURE 

Three days wetness after R1 from rain, dew, fog or 
sprinkle irrigation = 5 

Flood irrigation after R1 

Rainfall or sprinkle = 3 
irrigation after R1 , one 
day of wetness 
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EFFECT 0~ TRIPHEN!Lllli HYDROXIDE ON 
DISEASE A1m I !iSECT r,,i,TPOL OF SOYBEAN 

N. G. Wt,itney, Associate Professor 
Texas A&M University Agricultural Research 

and Extension Center, Beaumont, Texas 

In two successive years triphenyltin hydroxide when applied to soybeans 

at growth stages R-3 and R-5 significantly reduced incidence of pod and stem 

diseases and prevented foliar feeding by lepidopterous insects. In 1981, 

insect larva counts of velvetbean caterpiller (Anticarsia gemmatalis), green 

clr;verworm (Playthpe.na scabra), and soybean looper (_fs_e\l_~o.r_lusia includens) 

were found to be significantly lower in triphenyltin plots than in unsprayed 

control plots. In 1982, the only insect found was the velvetbean caterpiller 

but insect counts again were significantly lower. Even though insects were 

found in the triphenyltin plots, there was little evidence of feeding. Treat-

1nents were applied with a Solo mistblower delivering 20 gal/A. All treatments 

were replicated 4 times in a randomized complete block design. 

A standard 15-inch diameter swee~ net was used for sampling insects. 

After 10 successive sweeps in each plot, the insects were placed in a plastic 

bag, frozen, and held until they were identified and counted. Diseases were 

rated on an Oto 9 scale with 9 being most severe. Plots were harvested 

with a Hege 125 B combine. Beans from each plot were weighed, moisture 

taken, and yields adjusted to 13% moisture. In each year yields were higher 

in the triphenyltin plots than in benomyl treated plots due to both insect 

and disease control. Benomyl treated plots were defoliated by insect feeding 

as were the untreated control plots. 



STEM CANKER IN TENNESSEE: INFLUENCE OF VARIETIES, 

FOLIAR SPRAYS, AND PLANTING DATES 

A. Y. Chambers and M.A. Newman 

Associate Professors 
University of Tennessee Institute of Agriculture 

Department of Entomology and Plant Pathology 
West Tennessee Experiment Station, Jackson, Tennessee 38301 

Abstract 

Fifteen soybean varieties and breeding lines were evaluated in 1982 for 

relative resistance or susceptibility to stem canker. Plantings of the va

rieties and lines were made at four dates - May 6, May 17, June 1, and June 

15. Four varieties exhibited very high resistance to stem canker under the 

conditions present in the test - Tracy M, York, Bay, and Mitchell 450. Three 

varieties showed some resistance or tolerance to the disease - Asgrow A6420, 

Centennial, and FFR 560. Asgrow A5474, Nathan, Bedford, Forrest, and Essex 

were susceptible and had considerable plant injury. Even with their apparent 

susceptibility, Asgrow A5474 and Bedford produced acceptable yields. RA 604 

and RAX 9 were very susceptible and produced low yields. J77-339 was the most 

susceptible of all of the soybeans evaluated with almost no yields obtained 

from 24 plots. 

89 

Four plantings at the above dates were made of Bedford variety to eval

uate various timings and rates of application of benomyl fungicide for stem 

canker control. Good control of the disease and yield increases were obtained 

with fungicide applications made at 7-day or 14-day intervals from three weeks 

of age until the RS stage. Applications at the R3 and RS stages were not 

effective, but an application of benomyl at one-half the normal rate when plants 

were about 10 inches high combined with the R3 and RS applications gave fair 

control and some yield improvement. 

Planting dates did not appear to influence incidence of stem canker greatly. 

There was a slight reduction in severity of disease injury in the later plantings. 



STEM CANKER IN ALABAMA: THE EFFECT OF VARIETIES AND FOLIAR SPRAYS 

Paul A, Backman, Mark Crawford, David Weaver, and Barbara Cosper 
Agricultural Experiment Station, Auburn University, AL 36849 

Since 1980, stem canker has occurred throughout the black belt 
counties of central Alabama, as well as several river bottom areas 
adjacent to this zone, Disease control and varietal evaluations have 
been conducted throughout this period, 

Foliar Sprays: Many foliar fungicides have been evaluated for efficftcy 
in control of stem canker - only the benzimidazole fungicide Benlate 
has performed well. Other benzimidazoles, sterol .inhibitors, and con
tact fungicides have exhibited little or no control of the fungus. Ad
dition of PenetratorR (oil-surfactant blend) added to the tank mix at 8 
fl oz per acre greatly improved Benlate performance in the dry year of 
1980, but did not improve Benlate performance in 1982, a wet year, 
Timing studies revealed that any spray from V2 - R5 would reduce 
disease, but best results (as yield) occurred when sprays were applied 
in the late vegetative period, Evaluation of rates of Benlate typically 
showed improvements in control with higher rates, but reasonable control 
occurred with from 2 - 4 oz a,i./application. 

Varietal Evaluations: Data on relative dis.ease susceptibility of 
varieties evaluated in 1981 and 1982 reveal that only Tracy and Tracy M 
were highly resistant, while varieties such as Davis, Braxton, Wright, 
Coker 156 and Dowling were moderately resistant. The latter group 
could develop severe disease when grown under drought stress. Late 
planted varieties suffered less yield damage than did early plantings 
of the same varieties. 

Seed Treatment Tests: Seed treatment of seed produced in infested 
fields was successful in reducing the degree of infestation of clean 
fields when these seed were planted. However, disease was still common 
in the treated lots. No seed treatment protected stem canker-free seed 
long enough to reduce stem canker in susceptible soybeans planted in 
infested fields. Seed treatment cannot prevent the establishment of 
disease in clean fields when planted with infected seed. 

Losses: Highly susceptible varieties such as Hutton can lose the entire 
crop from stem canker. A regression curve for the moderatley susceptible 
cultivar 1 Bragg 1 relating relative disease severity (log scale) to 
yield is appended. Disease levels were adjusted using the foliar 
fungicide Benlate. 
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Stem Canker in Mississippi 
Varietal Response and Isolate Variation 

Stem canker was first observed in Mississippi on the Bragg variety in 
1973. It has since become a major production problem in many areas of the 
southeastern United States. Varietal disease ratings have been made by 
plant pathologists in several states providing information which can be 
utilized in advising producers. 

Research has also shown that variability in virulance exists among 
isolates. The literature from research conducted in the midwest is not 
consistent with many observations and research results in the southeastern 
United States on symptomatology, rapidity of disease development and in 
seed transmission. Some variability is noted within and between southeastern 
states in these factors as well as in field observations of varietal suscept
ibility. 

The difference in virulence between isolates canpotenti ally lead to 
different disease ratings on varietal reactions to stem canker which indi
cates a need for a standard method for determining the virulence of the 
isolate involved. Information in the ability of the fungus to be seed trans
mitted and the relation of seed transmission to disease occurrence in the 
field would help in determining the need for scouting seed fields for this 
disease. 



ISOLATION AND IDENTIFICATION TECHNIQUES FOR 
DIAPORTHE PHASEOLORUM VAR. CAULIVORA 

93 

Mark A. Crawford and Paul A. Backman, Agricultural Experiment Station, 
Auburn University, AL 

Soybean Stern Canker, a disease caused by Diaporthe phaseolorum var. 
caulivora (DPC) has become very serious in the Southern United States. 
The fungus has been found in soybeans grown from Canada to the Gulf of 
Mexico. Since Stem Canker (in its severe form) is relatively new to the 
south, proper diagnosis of the disease has frequently been confused with 
other soybean diseases. 

Isolation techniques are relatively simple requiring the surface 
sterilization of inf~cted plant [.'arts i.e. stern nodes, pods, and seed. 
Plant tissue can be surface sterilized in 0.5% hypochlorite for one 
minute and washed in sterile water before plating in potato-dextrose 
agar, acidified to ph4.5 with 85% lactic acid (PDA-L). Plates are incu
bated at 25°C with 12 hour alternating light period for 10 days before 
identification. 

Seed can be checked for DPC infection by surface sterilizing in 
0.25% hypochlorite and 0.25% Tween 20 for 4 minutes and washing in ster
ile distil led water. Seeds are plated on PDA-L with 8 seed per plate 
and incubated for 14 days as before. 

DPC can be distinguished from~ phaseolorum var. sojae (DPS), the 
causal organism of pod and stem blight and Phomopsis species (Ps) 
through careful observation of morphological characteristics ,on PflA-L. 
Phomopsis is distinguished by a black stroma on the agar surface. Num
erous pycnidia are produced containing only alpha spores. DPS will not 
produce the black stroma, but will form dark striations on the underside 
of the colony. DPS will produce pycnidia containing both alpha and beta 
spores. Perithecia are also formed but take longer and are less common 
than DPC. DPC produces a white tufted mycel ium without black stroma. · 
Pycnidia are rare, producing only beta spores. Perithecia are produced 
abundantly. These criteria have been set using isolates from northern 
areas. Southern isolates have been found to be more variable than the 
northern isolates. Work in Mi ssi ss ippi has shown differences in patho
geni city among isolates from different areas of the state. Differences 
in pathogenicity may be linked to morphological differences observed in 
the south. 



SOUTHERN SOYBEAN DISEASE WORKERS 

SCHOLARSHIP ACCOUNT 

First American National Bank 
#67-00-7243 

Balance ·12/31/81 

Interest 

Balance 12/31/82 

Balance 2/1/82 

IntereE.:t 

Total 

2/1/83 

SAVINGS ACCO'JNT 

Purchased 89 Da.v Treasury Note 12% 

Balance 

Interest from 89 Day Treasure Notes 

Balance 12/31/82 

Treasurer - SSDW 

$ 235,27 

12,69 

$ 247,96 

$15,455,39 

+ 217,11 

15,672.50 

-15,000.00 

672,50 

+4,355.21 

$5,027,71 
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SOUTHERN SOYBEAN DISEASE WORKERS 

.form Seed Treatment - Uniform Foliar Fungicide - Uniform Nematicide Accounts 

First American National Bank 
#00-00-0170 

2/l/8J 

Balance 2/1/82 Account #00-00-0170 

UNIFORM SEED TREATMENT 
(M, c. Mcflaniel-Chairman) .~ 

-Receipts 19821 Deposit--Entries 

Chevron Chem, Co. 4/15/82 1 
N,A,P.B, 4/15/82 1 
Cargill 4/15/82 2 
Kala Labs 5/24/82 1 
Griffin 5/24/82 1 
Gustafson 5/24/82 J 
Agri.Labs 5/24/82 1 
Helena Cham, Co, 5/24/82 2 
Kalo Labs 5/24/82 1 
Janssen R & D, Inc, 6/11/82 1 
Chipman Inc. 6/11/82 2 
Olin Chem Co, 7/02/82 3 
Ciba-Geigy 7/02/82 1 

Total 

Disbursements 19821 

M.C. McDaniel-Seed Treat. Chairman07 /05/82 
J&S Plant Consultants 08/14/82 
J&S Plant Consultants 11/08/82 
Miss. State Univ,-Dr. Laughlin Ol/2J/8J 
Okla, St. Univ,-Dr, Sturgeon 01/23/83 
Louis, St, Univ,-Dr. Berggren 01/23/83 
Texas Rice Imp, AssBc,-Dr. WhitneyOl/23/83 
Univ. of Tenn,-Mr. Chambers 01/2(3/83 
Univ. of Florida-Dr. Shokes 01/2)/83 
Univ, of Ark,-Dr. Hirrell 01/23/83 
Univ. of Maryland-Dr, Kantzes 01/23/83 
Univ, of Missouri-Dr. Wrather 01/23/83 
No, Carolina St, Univ,-Dr. SchmittOl/23/83 
Auburn Univ.-Dr, Gazaway 01/23/83 
Univ, of Georgia-Dr, Phillips 01/23/83 
Eastern Virg,-Dr, Babineau 01/23/83 

Total 

Total eollec·ted from 1982 Seed Treat. 
Total disqu

7
r.sements for 1982 Seed Treat, 

Balance 2/1 83 

$11.751,51 

$ 7 50 .oo 
750,00 

1,500.00 
750.00 
750.00 

2,250.00 
750,00 

1,500.00 
750.00 
750.00 

1,500.00 
2,250,00 

750 ,oo 
$15,000,00 

$ 3,750,00 
500.00 
500.00 

1,000.00 
500.00 

1,000.00 
1,000.00 
1,000.00 
1,000.00 
1,000.00 
1,000.00 
1,000.00 
1,000.00 
1,000.00 
1,000.00 
1,000.00 

$17,250,00 

./,15,000.00 
17,250 .oo 

$-2,250.00 
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SOUTHERN SOYBEAN DISEASE WORKERS 

niform Seed Treatment - Uniform Foliar Fungicide - Uniform Nematiciae Accounts 

UNIFORM FOLIAR FUNGICIDE 
(A, Y, Chambers & M, Newman Co-Chairmen) 

Receipts 19821 Deposit--Entries 

Griffin 5/24/82 
Diamond Shamrock 6/11 182 
Merck & Co, 7/02/82 
Mobay Chem, Corp. 7/02/82 
Chevron Chem, Co, 7/02/82 
E, I, DuPont & Co, 7/02/82 
American Hoechst 7/14/82 
Pennwalt Corp, 7/14/82 
Eli Lilly & Co, 7/14/82 
Uniroyal Agri,Chem,11/03/82 

1 
1 
1 
1 
1 
1 
1 
2 
1 
1 

0 

Total 

Disbursements 1982: 

Dr. Charles natrick 12/19/82 
(by Dr, M. Newman) . 

J&S Plant Consult,-Dr; Taylor 1/10/83 
Univ, of Ark,-Dr. Walters 1/10/83 
Univ. of Kentucky-Dr, Stuckey 1/10/83 
Univ, of Missouri-Dr. \'/rather 1/10/83 
Okla, St, Univ,-Dr. Sturgeon 1/10/83 
Univ. of Tenn,-Mr, Chambers 1/10/83 
Louis, ST, Univ,-Dr, Be:rggren 1/10/83 
Texas A&M Univ,-Dr, Whitney 1/10/83 
Univ. of Maryland-Dr, Kantzes 1/10/83 
Univ, of Florida-Dr, Shokes 1/10/83 
Univ, of Georgia-Dr, Phillips 1/10/83 
Eastern Virg,-Dr, Babineau 1/10/83 

Total 

$3,000.00 
3,000.00 
3,000,00 
3,000.00 
3,000.00 
3,000.00 
3,000.00 
6,000.00 
3,000,00 
J,000.00 

$33,000,00 

$ 300,00 

2,700.00 
2,700.00 
2,700.00 
2,700.00 
2,700.00 
2,700,00 
2,700.00 
2,700.00 
2,700.00 
2,700.00 
2,700.00 
2,700.00 

32,700.00 

Total collected from 1982 Unif, 
Total disbursed for 1982 
Balance 2/1/33 

Foliar Fung,33,000,00 
-'32.700,00 
$ 300.00 

UNIF~8M NEMATICIDE TEST 
\Al Wrather-Chairman; 

Receipts 1982, Deposit--Entries 

Union Carbide Corp. 5/24/82 
FMC Corp, 6/18/82 
Great Lakes Chem, Corp. 6/18/82 
E. I, Dupont & Co, 11/29/82 

1 $4,500.00 
1 4,500.00 
1 4,500.00 
2 9,000.00 
Total $22,500,00 
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SOUTHERN SOYBEAN DISEASE WORKERS 

.form Seed Treatment - Uniform Foliar Fungicide - Uniform Nematicide Accounts 

UNIFORM NEMATICIDE TEST 
(cont.) 

' . . · .. 

Disburs~ments 1982: 

Auburn Univ.-Dr. · Kabana 1/2)/82 
· Univ. of Ark.-Dr. Wright 1/2)/82 

Univ. of Fla.-Dr. Dunn 1/2)/82 
Univ, of Georgia-Dr, Minton 1/2)/82 
Louis, St, Univ.-Dr,McGawley 1/2)/82 
Miss. s·t. Univ,- Dr. Laughlin 1/2)/82 
Univ, of Missouri-Dr. Wrather 1/23/82 
No, Carolina St. Univ,-Dr, Schmittl/23/82 
Okla, St, Univ.-Dr. Sturgeon 1/23/82 
Univ, of Tenn,-Al Chambers 1/23/82 

Total 

Total collected for 1982 Nematicide Test 
Total disbursements for 1982 Nern. Test 
Balance 2/1/83 

Balance 2/1/82 Account #00-00-0170 
Withdrawal - Deposit into Operation Acct. 
Balance 
Uniform Seed Treatment 
Uniform Foliar Fungicide 
Uniform Nematicide Test 
Balance.2/1/8) 

Treasurer SSDW 

$2,250.00 
2,250.00 
2,250.00 
2,250.00 
2,250,00 
2,250.00 
2,250.00 
2,250.00 
2,250.00 
2,250,00 

$22,500.00 

$22,500,00 
-22, 500 ,00 
$ o.oo 

$1),751,51 
-200.00 

$13,551,51 
-2,250.00 

+300.00 
0,00 

$11,601,51 
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SOUTHERN SOYBEAN DISEASE WORKERS 

OPERATIONAL ACCOUNT 

First American National Bank 
#00-00-0161 

Balance on 2/1/82 

Receipts: 

2/1/83 

0 

306 • .51 

Slides purchased by various groups 1,377.75 

Hospitality Contributors (19 companies) 950,00 

Registration, Extra Proceedings, Disease .5,843.00 
Cards 

Deposit from Seed Treatment Account 200.00 

Extra Proceeding Sales 30.00 

Deposit from Seed Treatment Account 400 ,oo 

Total $9,107.26 

Disbursements, 

Miracle Strip Signs $ 26.00 

Trophy Center 41.29 

Dick Peterman Ad Agency 8.32 

Keith Martin-Graduate Student Expenses 609.94 

John Rupe-Grad, Student Exp.+$100,00 Award 656,40 

Hubert Young-Grad, Student Exp, 428.42 

Diane Smith 149,00 

Gavel Engraving 2,63 

Allan & Aiken Printing ( proceedings) 1,163,35 

Houston Holder-Disease Loss Comm, 10 .60 

cont. 
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SOUTHERN SOYBEAN DISEASE WORKERS 

OPERATIONAL ACCOUNT 

Disburs.ements Cont, 

Kwik Kopy Prin:11.ing (program printing) 

U.S. Post Office (stamps) 

Jerry Berggrand (postage) 

Trophy case 0 

$ 103.05 

20,00 

150.00 

_11.5, 92 

Square One Copy Center 18,13 

Registration Reimbursement 10,00 

Ramada Inn Ft, Walton Beach (1982 meeting) J.353,48 

Diane Smith (secretarial work) 200,00 

Jerry Berggren (postage) 200,00 

Secretarial help (Jerry Berggrand) 200,00 

So, Progress Corp. (slide overpayment) 13,50 

Sheraton Airport Inn ( meeting room) 188,04 

Square One Copy Center ( J, Berggrand) 14.05 

Dr. Billy Moore ( postage) 15. 00 

Diane Smith (secretarial work) 200,00 

Dorthy Andress (IRS Tax Report) 200,00 

Dr. RoySturgeon (air fair) 243,00 

Dr. Roy Sturgeon (overpayment on slides) lJ,50 

Diane Smith (secretarial work) 200,00 

U,S. Post Office (stamps) 15,00 

Jerry Berggrand (secretarial help) 100,00 
($25,00 ea,-M, Mayfield, J, Lockwood, 
J, Ray, & J. Evans,) 

Jerry Berggrand (postage) 250,00 

Total $ 8.918,62 
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SOUTHERN SOYBEAN DISEASE WORKERS 

Receipts 
Disbursements 
Balance 2/1/83 

OPERATIONAL ACCOUNT 
cont. 

J,,.Dan Smith 
SSDW Treasq,rer 

$9,107.26 
8,918.62 

$ 188,64 

100 
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SOUTHERN SOYBEArJ DISEASE WORKERS 

Griffin Co, 

Slide Account 
(Jerry Berggran) 

Southern Progress Corp. 
Griffin Co, - Peggy Galloway 
Kale - Robert Goss 
Iowa State Univ, 1 
®niv. of Florida - Quincy, Fla, 
E, I. Dupont & Co, 
ICI Americas , 
Lilly Research Labs· 
Pioneer Hi-Bred 
Coker. Seed Co. 
Diamond Shamrock 
Henry Agri - Scientific 
John Taylor 
Roy Sturgeon 
Univ. of Arkansas 
Univ, of Arkansas 
Olin Corp. 
N.A.P.B, - West Memphis 
N.A.P,B. 
Univ, of Delaware 
Univ. of Florida 
FMC Corp. 
N,A,P,B, 
Brookston Research Center 
United States Testing Co. 
Rir1g Around Seen Co. 
Clemson Univ, 
Griffin Corp. 
Penwalt 
Univ, of Missouri - Al Wrath.er 

Total 

Reimbursements a 

Univ, of Arkansas (double payment) 
Southern Progress Corp. (overpayment) 

Total 

Total collected 
Total reimbursed 
Balance 2/1/83 

Q 

$ 6J,75 
42,75 
42.75 

8,25 
11,25 
20,25 
52,50 
42.00 
27,00 
42.75 
42,75 

245,25 
42.75 
9,00 

56,25 
42,00 
42,00 
42,75 
42,75 
42,75 
42. 7 5 
42. 75 
42.75 
42,75 
42,75 
42,75 
42,75 
42,75 
42,75 
42,75 
31,.5Q. 

$1,377,75 

42,00 
11. 50 
55,50 

$1,377,75 
55, 50 

$1.322.~.5 
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