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Breedi ng Dy Beans For
The Northern H al ns,

1998

Ken Gafton
Departnent of Hant Sci ences
North Dekota Sate Lhiversity

The | ong-termobj ecti ve
of the dry bean breeding
program at North Dakota
Sae UWiversity is to
devel op high yielding, high
qeity, adapted bean culti -
vars for production in the
Northarvest region. Mre
than 500 uni que, contralled
hybri di zati ons are nade in
the greenhouse each year
to reach this djective
Parental gernpl asm con-
sists of adapted cutivars
gomn in the Northern
Hains, breeding lines
devel oped at ND8U and
gernpl asm  possessi ng
Oesirdd e traits fromother
br eedi ng pr ogr ans.
Unadapt ed ger npl asm
lines from other sources
are eva uated for desiradl e
traits and introgressed into
adepted naterid (e g, pre
breeding). Each year, the
breeding program eval u-
ates nateria fromaround
the world as possible
sources of resistance to
wite nold rust, root ra,
ad becterid Higts.

Pedi gree net hod

The breeding schene
used in the breeding pro-
gramis known as the ped -
gree breeding nethod. The

steps invd ved in the breed-
i ng process vary dependi ng
on the stage of devel op-
nent of the population or
line W& depend heavily on
singe pat sdection for
essilyidatifiedtrats, such
as plat natuity, achitec-
tue podload lack of ds-
eases, and appropriate
seed characteristics. Snge
plats tha are sdected for
these desirable traits are
har vest ed,

planted in progeny rovws at
several locations in North
Cakota or Mnnesot a

SQperior famlies and
rons identifed a these
locations are sel ected and
the best plants in those
rons are harvested. Seed
fromthese plants are agai n
planted in an of f-season
nursery, wth superior rons
identified and harvested
These lines are then eva u-
aed inapdimnary yiedd
test (23 reps a each of 3
locations, depending on
seed availddlity) for aore
year. If alirepafanswvdl,
itissngedat sdeted to
begin pure line devel op-
ntinued on page 4

and the
seed is
grown in
an o f-sea-
son nurs-
ey in |
Puerto
Rco
seed
incresse.  |ew
A the |
sane tine,
eva uation |
of  these
lils fa
di sease
resistance |
continues [
in the [
gr een- !
house.
Superi or
lines ae
harvested |
inbuk ad
the resu -
tat lires
ae

for
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nent and al so entered into
advanced yield tests (3
reps/ locatian 4 |ocatioms).
Aselection pressure of 10-
15%i s placed on nateria s
entered into plant rons ad
yidd tests, ensuring that
oy superior lines wil be
sdected Hite lines that
perfom wvell in the
advanced yied trids ae
thenenteredinovaieytri -
asfo three years (years 7,
8 ad 9. The tine
required to release a vari -
dy dte theintid acssis
nade is wusualy 10-12
years, athough it nay be
reduced consideradly if of f
season nurseries are used.

Winter nurseries

G f-season nurseries are
used to reduce the nuniper
of years needed for experi -
nental lines to reach near-
honozygosi ty, alowng

yiddteststobegnealierin
the breedi ng cycle. Severa
years can be elininated
fromcu tivar devel opnent i f
wnter nurseries are used.

As in pest years, a wnter
nursery wll be conducted in
Puerto Rco. The 1998-99
wnter nursery consisted of
over 4,100 rows, al nost
twceas large as last year s
nursery of 2,800 rows.
Mre than 1,500 pi nto bean
lines vere gom in this
year s nursery.

Vaidy trids
The breeding program
has vyied tests andor

breeding nurseries at nine
locations in North Dakota

and Mnnesota (Eie,
Hat ton, For est R ver,
Johnst own, Page,
Cxrrington, GCete, Pak

Rapids, and Perhanm). In
198, pinto (B nawy (N,
and mscellaneous (N
bean class variety trids
vere grown near Bie (PN
&), Hitton (RN &V,
Forest Rver (PR8N, Cete
(P&N, Perham (N, and
Park Rapids (N); prelin-
nary yield tests were gromn
a BEie Hitton, Johnstown,
and Perham (ki dney and
crans only). Approxinately
1,00 veriety trid pds
vere harvested, in spite of
the fact that about 400 plats
wer e abandoned because
of severe flood danage.
A additional 4,500 plots
fromyied trids ad breed-
ing nurseries were har -
vested in 1998

Breeding nurseries vere

located a Hie, Hiton,
Johnstown, and Perham
(irrigated). Grnpl asm

eval uation nurseries were
a EBEie and Perham the
M dwest regi onal
Perfornmance Nursery (a

four state trid coord neted
by NSV and the
Qooperative Dy Bean
Nursery (12 states and
provi nces, coordinated by
the Ui versity of 1daho) d so
were at Hie. D sease
nurseries were at Page
(Wite nold), Hitton (rust),
Eie(common blight), and
Rer ham (root rot).
Beeding nurseries, yied
trids, ad ahe trids wll
tota nore than 7,000 plats
planted on over 45 acres.

1998 season

The 1998 grow ng sea-
son vas, for the nost pert,
good early on, except for
areas that recei ved exces-
sive ranfal. The growng
season was conducive to
vwite nold, which was
reported as early as Juy 20
in sone production fields.
Late July and August were,
for the nost part, dry, wich
mni M zed whi te nol d dam
age. (Common bacterial
Digt vas particdarly evi -
dent throughout nuch of
the region. The breedi ng
pget lost ayiddtrid a
Per ham because of exces-
siveranfdl. Beedngnus-
eries were good to very
good, and wth the sites at
Bie and Hutton, over
7,000 singe plat selec-
tios of pnto, nawy, prk
bl ack, dark red ki dney, lidt
red kidney, and cranberry
narket cl asses were nade.
These single plant selec-
tions were eval uated in the
seed lab for seed quality
trats, wththe lines having
thebest trats eteredinthe

1998-99 wnter nursery.
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Approxi nat el y 90- 95% of
the breed ng ef fat is daced
on pinto bean and navy
bean i npr ovenent .

Resi st ance screeni ng

Breeding lines wvere
evaluated in the green-
house for the presence of
BAW resi stance genes |,
bc22, and bc3 during the
wnter. Incorporating ade-
quate | evel s of BOW resi s-
tance into pinto bean
breedi ng 1i nes i nproves the
overd| desiradlity of exper -
inental lines because of
the threst o virus infection
in western seed produci ng
states. Lines also were
evd uated for rust resis-
tance, using a conposite of
isodates cdlected from
North Cekotas Hogh levels
of resistance were identi -
fied inlines froma nunier
of narket classes. Gven
adequate funding and
greenhouse space, the
breedi ng program woul d
prefer to suppl enent field
inocu aion of bothrust ad
white nold wth green-
house eval uat i ons.

CGanni ng eval uati on

Gming trids o pnto
bean and navy bean breed-
ing lines are conducted for
al | advanced and sone pre-
linnary triads, depend ng
on seed supply, inodlao-
raionwth . Sam Chang,
Departnent of Food and
Ntrition Inthese caning
trids, experineta lines
arerated on overa | appear -
ance, on a subj ective scal e
o 1=superior to 7 = poor
appear ance (4 = average),

relative to released com
nercial cutivars.  These
cutivarsdsoserve asyidd
and agronomc checks in
theyiddtrids. W are cur -
rently caning the 1998 tri -
as and anticipate
eval uating about 800 sam
ples. The dyective of these
caning tests is to idetify
both potentialy superior
genot ypes, whi ch woul d be
advanced for further eval u-
aion, as vl as infeio
genot ypes, whi ch woul d be
elimnated fromthe breed-

ing program

Wi te nol d nursery

Wite nol d continues to
be a serious nanagenent
probl emfor dry bean grow
ers and is ranked as the
di sease of nost concern to
producers. The potential
for inproved genetic resis-
tance as a control neasure
has been denonstrated.
Two naj or nechani sns of
genetic resistance to wite
nol d exist: 1) avoi dance -
usual ly associated wth
inproved plant architec-
tue ad 2 pysidogca -
associ ated wth bi ochem -
cd fuctios & thecdluar
leve. Grerdly, geen-
house and | aborat ory net h-
ods screen soey for
physid ogical  resistance,
wereas field plantings
screen for both physid og -
cal and avoi dance necha-
nisns. Thus, greenhouse
and | aboratory resistance
nay not corelate well to
fiddresistaxe The breed-
ing proect has relied on
evaluating nateria in the
field and also eva uates

nateria from other pro-
grans entered in the
Nat i onal Wiite Ml d
Nursery. Thisnetiod nurs-
ery is grown in Nichigan,
New  York, Nebr aska,
@l orado, MNorth Dakota,
and Qitario, Gnada. In
the 1994-96 nurseries, an
NDSU navy bean breedi ng
ling, 8310604, had the
lovest score of any
adapt ed navy experi nent al
line or cultivar wen aver -
aged over dl test locatioms,
indicating that progress is
being nade to nminimze
vwhite nold danage. In the
1997 nursery, anay lirg
ND 97-076-01, was one of
the nost resistant lines

evaluated in North Dakota
Gontinued on page 6
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and Mchi gan. In 1998,
very little vhite nold vas
observed due to the dry
veat her conditions that pre-
vai | ed throughout flovering
adseedfill. W& have con-
tinuedto eva uate nateria s
for resistancetovhite nold
and are cdlaborating in
evaluating naterials from
the WSDA A ant
Gernpl asm col lection for
reaction to white nold
Severdl lines  showed
promsing levels of resis-
tance in the greenhouse.
We need to verify our
resuts adtest thelinesin
thefied Qe problemwth
field evaluation, however,
nay be that the |ines mght
be conpl et el y unadapt ed.

Rust

Rust has, at tines, been
a severe disease probl em
particuarly for pinto bean
producer s. This fungal

pat hogen is conposed of
nany races (at least 80 in

the Lhited Sates and over
200 wor | dw de) and has the
capability to increasse in
vaidility, sinceit can com
deeits etirelifecde n
the bean plant. Resistance
wudly is cotrdled in a
single gene  fashion,
whereby one gene in the
plat inparts resistance to
one specific race of the
pat hogen. Gten, this type
o veticd resistave is
short-lived, because the
sel ection pressure placed
on the rust race forces a
change in the rust popul a-
tion Asaresut, anewrust
race i s devel oped, and the
forner resistat variety
becones susceptible. This
vwas observed in the pinto
vari ety Qathe which, when
first gromn in North Dakat g,
vas conpl etely resistant,
but is nowsusceptibleto a
| east one conponent of the
rust popu ation

The dry bean breedi ng
program  currently is
invo ved in determning the
i nheritance of broad- based
rust resistance genes that
vere found in tropica
gernpl asm This resis-
tance nay be the result of
one gene conferring resis-
tance to nore than one
race o atigt (linked) dus-
ter of genes. By under-
standi ng t he nechani smof
inheritance, ve wll be bet -
ter able to devdop an efif -
cient breeding strategy to
wilize this new source of
resi stance.

The breeding program
has cooperat ed ext ensi vel y
w th USDA-ARS and ot her
state scietists to incorpo-

rae hich levds o rust
resistance into the najor
bean narket classes. To
dte thscodlaoraiverda-
tionship hes resuted in the
rdease of 14 rust resistat
pinto lines and 12 navy
lines. These lines provide
unique sources of resis-
tance to bath pudic ad pri -
vate bean breeders. This
year, approxinately 90
lines vere eval uated at the
rust nursery site near
Gasselton to identify those
lines wth desirable agro-
nomc trats.

Foot rots

A nursery conposed of
160 entries was eval uated
inarod ra infested fidd
near Perhamp MN  Lines
vere evaluated for root
hedth by dggng five ran-
dompl ants froma row and
recording the anount of
root danage using a rating
scaeof 1=nodanageto5
= severe danage. As
expected, the susceptible
cultivar Mntcalmhad the
hi ghest average ranki ngs,
vhile sone |ines, such as
FR 266, Wsc. RR 36,
and G 122, continued to
showlittle danage, inspite
of severe conditions. W
aso were able to eva uate
sone popul ations derived
from these resi stant
sources and Mntcal m and
vere pleased to see that
the level of resistance vas
good tovery good.  Inadd -
tiontotheroat ra evd ua-
tion nursery, F2 popu ations
were grown in a nearby
fiddwereroa ra infection
was | ess severe, and root
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Gnning Qial ity
Bvaluation of Dy Edible
Bean, 1998 Report

Sam Chang
Depart of Food <cience
North Dekota Sate Lhiversity

Gnning is the naor
nethod of processing dry
beans for hunan consunp-
tion in the Uhited Sates
and other Western coun-
tries

A geat ngority of the
Northarvest bean was
ether used inthe US o
shipped to the European
coutries. Thefactarsinflu-
ecing food quality df fe -
ences anong dry bean
cdtivars aena fuly under -
stood. QGitivar, production

environnent,  harvesting
nethods, handling and
storage conditions can

d fect canned bean qual ity

Sudying food quality
atribues in dy bean cdti -
vars is inportat. Gltivars
devel oped w thout consid-
eringfood qual ity atribues
nay not neet the require-
nents of the canners and
consuners. |ded |y cutivars
devel oped should give a
high drained weight and
good sensory quality after
canning Wwthout undue
breakage or  clunping.
Therefare, the dyective of
our study is to cdlaborate
wth D. Ken Gafton s
breed g prgect inidetify-

good disease resistance
and acceptable canning

qeity.

Met hodol ogy

Appr oxi nat el y 600 bean
sanpl es -- including navy,
pinto, cranberry, and ki dney
beans -- fromvarious test
plots were obtained from
D. Gafton. These beans
vere equilibrated to 16%
noisture content in a
hundity chanter prior to
canning. The beans were
soaked, bl anched and
pecked inabrine sdwionin
netal cans, which were
retorted at 240 degrees F
for 45 mnutes, and cool ed
to  room
t enper a-
tue Ate
staing for
a periad of
a | eest
two weeks,
the cans
wer e
opened
and beans
scored for
character -
igics
i nclud ng
ineyity o
the beans,
cl unpi ng
and
starchy

brine, drained weight and
textud properties.

Resul ts

Among navy bean pre-
limrery yiddtrids, nreaout
of 17 lines from Haton
gave good canning quality
dtribues (little breskage
little clunping, |owdegree
of starchiness), wereas
none out of the 17 lines
from Bie exhibited good
caning qua ity atribues.

In navy advanced yield
trids, 16 ot o 0 lines
fromHatton, 11 out of 28
lines fromEie and one out
of 20 lines fromJohnst own
gave good canning attrib-
ues.

Anong pinto bean pre-
linrery yidd trids, edgt
ot of 17 lines fromEie
and 10 from Hatton had
good canning characteris-
tis

Location had an ef fed

The cd or and texture
of beans after can-
nngispat o the
evd tiontridsin
NDSU s dry bean
br eedi ng program

ing genotypes wth desir- | 0"
adeyidd agoomctrats, |, licuid 1-‘1'
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Mbl ecul ar Mirkers
Li nked To ONC Rust
Resi stance Gene, 1998

Jack Rasnussen

Ken Gafton

Departnent of Hant Sciences
North Dakota Sate Lhiversity

Bean rust is a serious
disease in the Northarvest
regon Inarecet survey of
theregon s dry bean grow
s, rust ves idetified as
the second nost serious
di sease behi nd vhite nol d.
Rust reduces dry bean
yield and qual ity by causi ng
prenat ure senescence of
leaves and by directing

nutrients amy from the
devel opi ng pod and toward
the d seased | eaf .

Fungi cides are registered
for contrd of beanrust, bu
applications are expensi ve
and reduce profit nargins.
The nost econonmical | y-ef if -
cient and environnental | y-
friendy neans to contral

rust is through genetic
resi stance.

The Central Anerican
black bean Conpesto

Negro Chi nal t enango pos-
sesses a rust

resi st ance
gene, des-
‘ ignated

ONG  that
" isd fective
agpinst dl
known

races of
* bean rust
in the

Northarvest region. Further,
O\NC has not been w dely
used in breedi ng prograns
anywhere in the lhited
Sates. Thus, ONCis an
uderutilized rust resis-
tance gene that has great
potentid val ue to
Nor t har vest pr oducer s.
Qur objectiveis to conbine
the O\C rust resistance
gene wth other resistance
gees infuue cdtivars as
a neans to obtain durabl e
rust resistance. Gniini ng
rust resistance genes into a
common background is a
df ficut task. Hwever, the
process can be sinplified
by the use of nolecular
narkers linked to the gene
o interest, in ths casg
ONC  Mlecular narkers
permt idetificadiond prog-
eny that possess the
desired gene wthout the
e d virdet rust reces.
Last year , the
Nort harvest Bean G owers
Associ ati on funded our pro-
posa aned at identifying
nol ecul ar narkers |inked to
the O\C rust resistance
gene in dry edible beans.
Progress to date includes
the devel opnent of dry
bean popul ations that seg-
regate for O\NC These
popul ations were devel -
oped from crosses of
P 527310, a pinto bean
wth QNG and the rust-sus-
ceptible pinto bean U-114.
Q osses were nade and F2
and F3 popul ations were
produced in greenhouses
aa North Dkota Sate
Lhiversity. These popul a-
tions, conposed of F3 fam
ilies, ae curetly beng

|
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& Herbi ci de

Eito s note Weed
control research consi st ed
of three separate prgects:

* Bvaluation of poste-
ner gence her bi ci des.

* Bval uation of dry bean
variety td erance to vari ous
herbicides applied pre-
plat, preplant incopro-
rated or post-energence.

* Bauion of adu-
vants wth FRursuit and
Fapt or .

By Rchard Zol | i nger
Ext ensi on Servi ce
North Cekota Sate Whiveristy

Experinents were con-
ducted, at NW22 and
Hatton, NDto eval uate dry
bean tol erance fromherbi -
cides applied post ener-
gence.

NW 22 - Rortions of the
study were af fected by
excessive ranfadl and
standi ng water. Uaf fected
areas in each plot were
evdusted if avaladle
General ly, sl df ference
in dry bean response was
observed bet ween vari eti es
wth nost treatnents.

Dy bean response did
na df fer wth ad want type
used wth Raptor applied
doe, but inuy usudly
increased as Raptor rate
i ncreased.

Addition of UMN to
Raptor + N Sincreased dry

Bval uat 1 ons,

Dry Bean Wed Gontrol

1998

beeninuy a the 2 ad 3 fl
oz/ Arates of Reptor.
Addition of Basagran to
Rptor at 4 fl 0ozZ/A+ NS
tended to reduce dry bean
inuy as conpared to
Raptor + NSapplied a one.
Hatton -- ArstRie ad
Bxpert inured dry bean
varieties tested and dry
beans did not recover.
Rrsut a 4 aZ/Awthdf -
ferent classes of adjuwants
ddnat infue dy beans.
Dy beaninury vas | ess
than 14% from Raptor at
df ferent rates and wth dif -
ferent ad wats. A thelast
rating, dry beans recovered
fromnost treatnents caus-
iginuy. Rptor wth Sall
o Qiad 7 did not cause
geater inuy than surfac-
tant or surfactant + UAN
fatilizr .

Variety Tol erance

Experinents were con-
ducted at NW22 and
Hitton, NDto eval uate dry
bean tolerance to herbi -
cides applied PR, PRE
and POST.

NW22 -- Mst of the
study was af fected by
excessive rainfadl and
standi ng water .

Hatton -- Al sal gied
her bi ci des gave unaccept -
abe dy bean inury.
Sonal an + Python severely
inued dry bean varieties

9 Northarvest Bean G ower Associ ati on
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tested

DOy beans shoved little
response to Sonalan +
Atthority early but inuy
i ncreased over tine.

Her bi ci des appl i ed PRE
caused | ess dry bean injury
. NMNrstar navy bean
vas inured nore by soil -
applied herbicides than
other dry bean varieties
tested Rrsut gypied after
Sonal an + Python did not
cauwse further inuy to dy
beans.

General envi ronnent al
conditions were excellent
during the grow ng season.
Adequate rainfall occurred
throughout the growng
season and dry bean
gonh in untreated areas
vas | ush.

No information can be
gventoexpanthe serious
dry injury observed consid-
ering al herbicides, except
FHrstRate had been shown
toberdaivdy safein pre-
Vi ous stud es.

Adj uvant Use

Experinents were con-
ducted in Gasselton, NDto
eval uat e weed control from
Rursuit and Raptor applied
vithdf ferent ad wants.

Rrsuit a 0.72 ozZ/Ais
registered for use on dry
beans in North Dakota
Few dif ferences in weed
control were observed at
the Juy 10 eva uation
However, & the Juy 21
evdution, foxtal cotrd
ranged from53 to 80%and
common cockl ebur control
ranged from43 to 82%




Glciumin Wite Ml d

Managenent ,

J. R Verette

P. L Goss

R S Lanppa

A ant Pat hol ogy Depart nent
North Dakota Sate Lhiversity

Wi te nol d, caused by the
fungus Sleratinia sclero-
tiooumn isgill thenost sai -
ous di sease on dry beans
in North Dekota and
M nnesot a. The
Nort harvest Gower survey
for the 1997 crop i ndi cated
nearly 3 4ths of the grovers
had white nold, and over
60% of their acres were
dfected (Laney and oth-
as, 199.

The di sease was not so
serious in 1998, prinarily
because of |ess md-sea-
sonrarfdl. In 1997 strip
tridsingorers fidds, ad

replicated tests a experi -

G,

;u.":a; and benonyl had si gni fi -
e
'y

. an average of 21% Hgh

% cal cium
i

1998

nent stations ind cated that
cacium sprays could
reduce danage fromwhite
nal d

Atenpts to repeat those
fidd trids in 1998 wth
cooperating growers in
Traill, Sede ad Gigys
counties of North Dekota
provi ded no new inforna-
tion, sinply because vhite
nol d did not devel op to any
guecidde etet. Inirri-
gated trials in 1998 wite
nold developed three
veeks after fungicides and
nutrients were applied, had
adstint bdrectiod ga-
dent, and did not reach
serious proportions. Qily
plants sprayed wth beno-
nyl [Benlate] hed signifi -
cantly less disease and
only plants sprayed wth
contoi ned cal ci umsul fate

catly gede yidd
In six greenhouse tri -

(600 to 700 ppm reduced
bean bl ossom i nf ecti ons

rates of calcium (2000
ppn) reduced infections
27%and f ungi ci de (beno-
nyl or thi ophanat e net hyl
[Topsin M a 15 WA
reduced infections 46%
In laboratay  tests,
Sleaina was inocu-
lated onto bean | eaf disks
thet had been treated wth
conpounds,
| fugdde ar | eft

as, lowrates of calcium

untreat ed. Sledina
cased soft rat of the |edf
tissue, and when the rotted
tissues were immersed in
vater for 1 hour, odla
contents and other nateri -
as exuded intothe vater.

The anount of exuda-
tion was neasured by con-
duxtivity, and conductivity
was correlated wth the
area of decay neasured by
traditiona nethods. Qily
lesf diskstresgedwthfuyg -
cide (thiophanate nethyl)
o wth caciun sufate
(2000 ppm had signifi -
catly less coductivity, ad
oly the fugcide sigifi -
cantly reduced decay.

Both fied and green-
house observations indi -
cated that sone cal cium
formul ati ons were not tena-
cious and renoval of the
cal ciumby irrigati o/ msting
nmay have reduced their
agivty. Sinasecod|ab-
oratory study, a spreader-
sticker was added to the
fungi ci de and cal ci umtreat -
nent s.

Again, the disks wth
fungicide or wth calcium
sul fate (2000 ppm had si g-
nficatly loner coductivity,
and oy the fung cide sig-
nificantly reduced the area
of decay.

In sumary, cacium
conpounds can suppress
white nol d devel opnent in
beans. In sone conditi ons,
folair-applied cal ci umnay
have substantial value in
di sease nanagenent .
Additional studies are
needed to understand the
environnental and biol ogi -
cd codtios that aof fet
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Sleaina

J. R Verette

R S Lanppa

A ant Pat hol ogy Depart nent
North Dekota Sate Uhiversity

In dy bean, Sleraina
sclerotiorum  epi demcs
resut anost exclusivey
fromascospore infections.
Little is knowm about the
aer oecol ogy of ascospor es.
InfiddtridsinTrall Quty,
assays of ai rborne
ascospores were nade
wth 6-stage viadd e particle
sanpl ers onto a selective
nedium  The pattern of
spore collection showned
Slerainainfested gan
fields were sources of
ascospor es.

In fidd assays, 90%o0f
the spores were deposited
in stages 1 and 2 of the
Ander sen sanpl er, indca -
ing that the spores had an
aerodynamc size of >5
mcro neters. PRarticles of
thissizehave asetlingrae
of about 0.04 in./sec, ad
spores at 21 ft would have
a settling tine of about 2
hours; soina 15 nph wnd,
spores could be trans-
ported 30 mles. The nean
di stance between dry bean
fields in the county were
these studi es were nade i s
less then 1.5 nil es.

By inplication, the dis-
tance between a source
and a bean field would be
less than 0.8 mle, and the

11 Nort harvest Bean G ower Associ ation
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A rborne ascospores of

scleroti orum 1998

tine for spore transport
vwoul d be 2.5 mn.
Vidility tests were
nmade on nicrothreads.
I 'ndii vi dual Cacron pal yest er
yarn strands were wound
around steel franes, then
loaded wth spores in a
special |y designed cham
ber. Threads were exam
ined nncroscopical ly.  Wen
spores vere col l ected at 68
degrees F, 8% o the
spores were in clunps of 2
to 4 spores. In contrast,
cdlectios a
50 degrees F
yie ded a sin-
ge 2-spore
clunp and
cdlectios a
86 degrees F
had no
cl unped
Spor es.
d unped
spores prob-
aly sdtle
from the
airstream
quickly and
ae
deposi t ed
near
sour ce.
@l ony
counts from
pl at ed
threads were T
used to
det ermne
suvivd. A

the

Y

relative hundity of 83%to
98%at 72 degrees F, ar -
viva was inversely propor -
tiod to the rddive
hundi ty, but vas | ess than
survival of contrd spores
held at 33%RH

Viddility of spoes on
mcrot hreads exposed to
the open ar in suligt
decl i ned as represent ed by
the equation: %survival =
92.3*0.902" tine in hours,
and haf-life was approxi -
nately 6 hours.

Wien spores were
exposed to open-air in the
shade of a shelterbelt, the
viability increased (%sur -
vivad =9.1*0.964 tine in
hours) and the hal f life vas
extended to 18 hours.

Qnsidering that the

An enl argenent of
vhite nold fruting
bodi es.




Dry Bean G ower
urvey, 1998

At Laney

Rchard Zd | i nger

J. L Luecke

Ext ensi on Servi ce

North Dakota Sate Uhiversity

A survey of 1997 grower
pest problens and pesti -
cide use was conducted at
the Northarvest Bean Day
on January 23, 1998.

Ory bean growers
reported that weather was
the worst production prob-
l emon 46% of M nnesota
respondents acres and
30% of MNorth Dakota
respondents acres.

The survey al so
revealed that 3% of
M nnesot a and 5%of North
Dakota respondents acres

were |ost due to weat her-
Table 6. Wornt s probism® L 1887 In innescbs nd
Narts Oalrots
Paspominae’ Loy e
Woret Dipmsms Problen Ml % Pumber %
Eirsasnin
Yhiie mold & A 1557 883
Rool ol ] it 255 A
Bachirial Bight 2 arT 1AM 54
Pust 2 ar 0o a1
Honn L] T4 1,184 AN
Morth Delsols
Whits mold Eh .n 42134 =0
Fusl 11 aan 4085 GH
[Etal s 10 8.1 4140 81
Rennt ok E 40 2780 41
Aomeria 1 (r]:] 0 08
MNone P T3 4880 T
Norisewisl
Whits mald 128 L9 SresT  BRd
Bachininl Hight 12 a7 G470 ER
Pust 13 Ta 436 G0
Raot ret 11 0.2 MM AT
Aol 1 o8 400 G4
Noma 13 7A ans &b

* Fnbud il M. 1 dlibie pOLIMN Iy P,
¥ B! on G4 resnrmes from Mirrsbols e 1248 Ragonsss o
MinTh Cabioin.

* Fesporcienis’ scyes ke

related probl ens. The sec-
ond worst production prob-
lemwas disease, reported
on 18% of Mnnesota and
19% of North Dakota
respondents acres. This
contrasts to 1996 when di s-
ease was the worst produc-
tion prdd emin bath states.

The white nold fungi -
Ci des Benl ate and Topsi n M
were used on 52% of
Mnnesota and 28% of
North Dakota respondent s
acres, uw dligtly from
1996. These fungi ci des
vwere  broadcast - appl i ed
nore commonl y t han band-
applied, as was the case in
1996.

The worst weed in
Mnnesota i n 1997 was red-
root pigneed. It was the
worst weed on 28% of
Mnnesota respondents
acres, up substantially from
1996. Foxtail was the worst
weed probl em on 18% of
Mnnesota respondents
acres and ni ght shade was
the worst on 14%  The
vorst weed in North Dakot a
in 1997 vas nightshade. |t
was the worst weed on
19% of North Dakota
respondents  acres, up
substartially from 199%.
Foxtail was the worst weed
probl em on 15% of North
kot a respondents  acres.

Inter-rowcu tivati on vas
used on 81%of M nnesota
and 85% of North Dakota
respondents acres. Rotary

hoe was used on 33% of
Mnnesota and 20% of
North Dakota respondent s
acres.

Bentazon  (Basagran,
others) was the nost com
nonly used herbicide,
applied on 52% of
Mnnesota and 48% of
North Dakota respondent s
aces. Sringadiedtriflu-
ralin was used on 30% of
Mnnesota and 28% of
North Dakota respondent s
acres.

Sring applied Sonal an
was used on 34%of North
Cakot a respondents  acres.

Fall applied Sonalan
was used on 26% of
Mnnesota and 19% of
North Dakota respondent s
acres.

Pursuit was used on

26% of North Dekota
respondents acres.
Assure |l was used on

22%of Mnnesota and 18%
of North Dakota respon-
dets acres.

Sring applied BEptam
was used on 19% of
Mnnesota respondents
acres and Lasso was used
on 14%

A desi ccant was appl i ed
to dry beans on 33% of
Mnnesota and 25% of
North Dakota respondent s
acres. The nost cormmonl y
used desi ccant was
G anoxone Extra, applied
on 24% of Mnnesota and
22% of NMNorth Dakota
respondents acres.

G asshoppers were the
worst insect problem on
14%o0f Mnnesota and 15%
of North Dakota respon-
dets acres.
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Beans, 1998

John Mbraghan
Departnent of Soil i ence
North Dakota Sate Lhiversity

Ken Gafton
Departnent of Aant Sci ences
North Dakota Sate Lhiversity

Znc
Beans

dnc deficiency is the
nost conmmon micronutri -
et deficiecy likdy to
dfect detrinentdly dry ed -
bl e bean production in our
regi on. Factors which
accentuat e zi nc defici ency
in beans include calcare-
os sals, lovavaildde sal
zirc, adhighlevds o sal
nitrate and avai | al e phos-
phor us. e of excess
ntrogen fertilizer can dso
accentuat e zinc defici ency
in beans. Znc deficiency
causes leaf chlorosis,
reduced vine growh,
i ncreased flower abortion,
and del ayed pod nat urity in
beans.

Wile zinc deficiency
has been observed in pinto
and kidney beans in this
regon, certan cdtivars of
navy bean are particu arly
susceptible to zinc defi -
ciency. Rant breeders cur -
rently have no easy vay to
sdect for geretic resis-
tance to zinc deficiency.
We have observed that
hi gh seed-zinc concentra-

Deficiency in

Mnera Niritiond
Probl ens Wth Dy

tion appears to be a char -
ateistic o zZncd fidat
navwy bean cutivars. Part o
our research in 1998 vas to
determne i f seed-zinc con-
centration cou d be used to
sdect fa thezinc-o fid exy
trat.

Two zinc-ef ficient navy
bean cultivars (Norstar and
Voyager) and four sus-
pected zi nc-i nef fidat alti -
vars (Avanti, Abion, Hron
and Seafarer) were grown
inrepicated experinents at

tw dverse fidd sites.
Seed of Avanti, Abion and
Hron was appreciably

| over in zinc than vas seed
of Norstar and Voyager .
However, seed of Seafarer,
anddcutivar wichis now
rarely gromn, vas not lowin
seed zinc. W aecuretly
checking whether the
Seaf arer seed used in 1998
vas true-to-type.

Mar sh Spot of
O anberry Bean

Ganberry bean is pri-
narily gromn for export,
and production of high
quelity seedis essatid for
this crop to be economca |y
viable in North Dakota and
Mnnesota. Adiscol oration
and necrosis of cotyl edons
in sone cranberry seed
grown in the region have
been observed. A though
al varieties show the

abnornal ity under sone
coditions, the severity of
this non-pat hogeni ¢ prob-
lem caled narshspat |, is
variety dependent. The
problem is  so-naned
because of its resentl ance
to narsh spot in peas, a
disease known to be
caused by nanganese defi -
ciency in the seed cotyl e-
dons.

We were able to grow
CGxrdinal cranberry bean
inthe greenhouse and fiel d
in 1998 and harvest seed
wththe narsh spot synp-
tos. Qr intia research
indicates that nanganese
deficiency is not the cause
of the problem Aso, we
have identified a genotype
thet is resistat to the
abnornality. The problem
wll be studed in detal in
1999.

I ron- Defi ci ency
(hl orosi s in Beans

Iron-deficiency chlorosi s
is anaor production prob-
lem af fecting bean-seed
yiddsuder irriggioninthe
Geat Hains. Two kidney
bean cultivars (RedK oud
and Sacranento) and one
great northern bean (Beryl)
arereported to be very sus-
cetibetoirotrdficiencyin

Nebraska. W grew these
varieties, tw navy bean
cutivaes (Norstar ad

Voyager)_ and one pinto

13 Northarvest Bean G ower Associ ation
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Below Avati grow
ingonasal hdhin
avai l adl e zinc hed
retarded stem
grown.

B owleft: Avati
grow ng on the sane
so | wth added zinc.
(Note i ncreased
stemgrovt h.)




ntrol of K dney Bean
Root Rot 1 n Mnnesot g,

1998

Qonsuel o Estevez de Jensen

R chard Meronuck

Janes A Percich

Pant Pathology Departnent,
Ui versity of Mnnesota

Ken Gafton

Departnent of Hant ciences
North Dkata Sae Uiversity

Kdney beanroat rat isa

seri ous concern for
NMnnesota farners, particu-
larly when wet and cold

conditions persist during
the first stages of pat
devel opnent . For three
consecutive years  our
research project has stud-
iedthis probl emby exanin-
ing kidney bean plots

gomn in Park Rapids,
Perhamand S apl es, Mnn.
Three fug -- Fusarium

oxysporumf. sp phasedl i,
Fusarium sdani f. sp.
phasedli and Fhizoctonia
sdan --

were comonl y

foud in infested fidds in
thsregm

F. sdai isdaes cd -
lected from these fields
accout for the highest dis-
ease severity observed in
atifiddly inocd aed
Mont cal m beans.

R sdan al ways occurs
ininfested fidds. The AG
4 gowp idetified in the
study areas produce signif -
icant danage in cultivars
Mntcam Daca Glina,
Rogers 312 and BII-Z

F.  oxysporum is the
nost prevalent isdate and
it produces mldinfectiaons.

The confi nation of the
three pat hogens consi der -
ably increases disease
severity and can produce
plat death.

Thi s di sease conpl ex
has received |imted atten-
tion conpared to fdiar dis-

L ARG CPES. It is

S sl

W despr ead and,
+ under stress condi -
© . tios, cnsigificatly
. reduce bean yi € ds.
Fusari umsol ani is
A the prinary pathogen
+ invoved in bean root
2 rot in the Rerham
- Saples and Park
Rapi ds areas. These
| organi sns are i npor -
% tat inaess o inen-
. sive bean cropping.
Qntinuous rotation

of beans increases roat rat,
as observed Saples.
Gowng potatoes inarota-
tion wth beans nay con-
tributetotheincresse o R
sdai as observed in 2
fidds. Gop raaion influ-
ences root rot incidence
and severity and probabl y
deternines the pathogen
successi on and patterns of
interaction between the

soi | barne pat hogens.

Qntrol of bean rad ra
using tw antagonistic
nmcrobes, Bxillus sudtilis
(Kodi ak) and Thri choder na
harzianum (T-22) seed
treatnent , was successf ul
ininfested pesteurized sal,
resuting in an increase of
plant groth and a
decrease i n di sease sever -
ity (. Inahdlyirfested
fidd sol a Sades, nost
seed treatnents, when
used wth the antagoni sts,
decr eased bs and
i ncreased yield conpared
to plants gromn from
untreated seed. A ant
yields from seed treated
wth Kodiak and Gaptan +
Kodiak outperforned all
oher treatnents (Fg 1).
Kodi ak suppressed di sease
and increased yield when
conpared to the untreated
contra. Its perfornance
was consistent at  both
Saples and Vernddle. This
suggests that Kodi ak has
the pptetiad for pratection
aga st beenroat rat.

Rhi zobi umtropici stran
UMR 1899 al so showed to
berefit plant growh and
yvidd T-2doe o incom
bination wth Vitavax a so
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had a positive influence on

yield conpared to the
utreated control. In 1998
a Vernda e, the B

decreased and plant dry
wei ght increased when
Mont cal mseed was treat ed
wth Vitavax + Kodi ak and
Captan + Kodi ak; Vitavax +
Kodiak or Kodiak alone
(Fouwe. 2. Utrested
plants devel oped slowy
and natured earlier than
heal thy plants. Kodi ak and
Gyptan + Kodiak nmain-
tained a hed thy tgproct.

R sdan AG4 was
higlyvirdet tobeencuti -
vars Mntcal m |niabel | 0

and Sanilac, and noder -
ady virdet to dfdfa
canadl a, soybean, red

cover, sugarbeet, peas and
infected common |anb-
squarter and quackgrass.

F. oxysporum fromkid-
ney beans infected the
three bean cultivars tested
and produced synpt onati c
infection on dfdfa cada
and peas. Asynptonatic
infection was found on
corn, wheat and the weeds
(common | anfbsquarter yel -
low, and green fox-
tail, quackgrass, wld
nustard and ragweed) .

F. sdai was only found
to infect beans and soy-
beans. Sunfl over, rye s
and buckwheat were not
infected by any o the
pat hogens. This suggests
that rotations wth these
crops nay be beneficia in
lovering root rot in subse-

quent bean Cr ops.
However , sunfl oners
shoul d be avoi ded
because of white nold

Research Report 1999

potertia . Mre researchis
needed to determne the
i nportance of these crops
innainanngor increasing
the pat hogen popul ation in
thesal. Infectiond weeds
nay increase and naintain
the pathogen during the
grow ng season.

Breeding |ines

A Saples, 164 ND&U
B lines that D. Ken
Gafton obtained from

crosses bet ween Mont cal m
and G122 were eval uat ed
and sdected for resistance
toroat ra. Ahighproportion
of the F3 lines eva uated
shoned susceptibility to
roct ra. Twenty seven of
the 164 breeding lines
showed tolerance to root
rot (lover D5 average 3)
conpared to the conmer -
ciad susceptibe variety
Mont cal m

During the second eval -
uation 19 additiona |ines
ver e out st andi ng and were
sdected for tderance to
root rot. These sel ections
wll be futher screened in
df ferent sites and sel ected
for generating new culti -
Var's.

InSapes,gicaiond
Kodi ak to the seed of four
advanced lines showed
decreased D8 G the four
lines eval uated, 92-198-02
exqressedthe lesst rodt rat.
Al lines when treated wth
Kodi ak showed a decrease
in D8 These results ind -
cdetha yidds o cdtivars
o lines wth sone resis-
tance to bean root rot can
be i nproved wth the appli -
caion of an € fective bo-
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catrd.

Pat hogen survi val
studi es

In Saples a refuge o
potato, sunflower, bean,
canol a, pea and soybean i s
bei ng studied to determne
the wnter survivd of the

pathogens. In this study
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