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1. PRQJECT: NORTH CENTRAL REG ONAL PRQIECT NC-7
Introduction, Miltiplication, Evaluation, Preservation, Cataloguing, and U jj|j-
zation of Plant Gernplasm

2. COOPERATING AGENCIES AND PRINCI PAL LEADERS:
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Regi onal Coor di nat ar W H Skrdla, |owa
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Al aska 'R L. Tayl or M ssouri L. E. Cavanah
[1linois *T. Hymowitz, Chm Nebr aska H WIIlians
I ndi ana Y. Janick North Dakota .1 D Franckowi ak
| owa *I. T. Carlson thio *S. Z. Berry, Secy
Kansas *C. E  Wassom South Dakota *R- M Peterson
M chi gan *R L. Andersen W sconsi n G H Gabel man
M nnesot a Ho Pellett

U S Departnment of Agriculture

ARS Gernplasm Resources Laboratory *G A Wite
ARS National Program Staff Q Jones

ARS Area Director, Md-Geat Plains Area C. W Al exander
Cooperative State Research Service C. 0. Gogan
Soil  Conservation Service * Bl an
Northern Regional Research Center *L. H Princen

*Voting Menbers of NC-7 Technical Conmittee
North Central Regional Plant Introduction Station, Ames, |owa

Regi onal Coor di nat or W H Skrdla
Horti cul turi st H S Bhella
Research Plant Pathol ogi st R L dark

Research  Entonol ogi st R L. Wlson

3. PROGRESS OF WORK AND PRINCIPAL ACCOWPLI SHMVENTS
a. Introductions having special Value
Described below are plant introductions reported by cooperators in 1981 that
are considered to have nmde inportant contributions to plant breeding prograns and to
U S. Agriculture.
(1) Grasses, legunes, field crops
(a) Afalfa
I/ Afalfa Pl's 107298 (Turkey), 206278 (Turkey), and 217419 (Dennark)
contributed gernplasm to the cultivar 'Perry" released jointly by the USDA the Nebraska
Kansas, South Dakota, and Wsconsin AES in 1980. (Crop Sci 21:349)
2l In a replicated alfalfa variety test at Nebraska, forage yields of
53 plant introductions were expressed as percent of the average of five check varieties.
The check varieties and their ratings are: Agate - 103; Arc - 102, Baker - 102, Rley -
100; and Vernal - 94. The following introductions rated 94 or better:




370686 USSR 106
237215 Ur uguay 100
401466 Romani a 98
286371 Tur key 97
1311643 Spai n 97
1302927 Spain 96
410976 USSR 96
256004 France 95
286373 Czechosl ovaki a 95
31148 Spai n 94
404217 USSR 94
410977 USSR 94

-Central Afalfa Inmprovement Conference Report 1980

3 In atest for conparing laboratory and field techniques to neasure
drought resistance in alfalfa seedlings, 1077 alfalfa plant introductions were used in
the evaluations. Misture stress was applied to gernminating seeds and to developing
seedlings in both, the laboratory and field. Data on certain norphol ogical traits
taken at Ames during seed increase of the alfalfa introductions, such as, (1) flower
color, (2) pod shape, (3) growh habit, and (4) winter survival were nade available
for the evaluation. From the experinent it was concluded that norphological data from
Ames were of greater value in predicting field stand and survival than were results on
| aboratory emergence and growh chanber survival wunder the conditions of the experi-
ment.  (Runbaugh, Johnson, 1981. (Crop Sci. 21(5):709-713)

4/ Afalfa PI 299046, Medicago coerulea fromUnited States was used in
a genetic study to determine the inheritance of disease resistance in diploid alfalfa,
along with Wsconsin cultivated diploid alfalfa (CADL). The study was to determne the
inheritance of resistance of two resistant M coerulea plants and two susceptible CADL
plants to Phytophthora root rot (PRR). Results show that resistance in Mcoerulea was
conplex and that epistatic relationships night be inportant and also indicate the poten-
tial usefulness of diploid alfalfa as new sources of PRR  (Irwin, J. A G, D P. Mx-
well, and. E. T. Bingham 1981. Inheritance of resistance to Phytophthora negaspernma
in diploid alfalfa. (Crop Sci. 21(2):271-276).

5 The Peruvian alfalfas 247789 and 247790 were crossed to wnter-
hardy nultipest clones. The resulting Fl population has undergone cycles of selection
for plant hairyness, bacterial wlt resistance, anthracnose resistance and vigor. The
hairyness contributed by these Pl's has added significant |eafhopper tolerance. (M
McCaslin. 1981 Act. Perf. Rep., W).

6/ Alfalfa, Mdicago falcata, 314579, 'Pavliosk 7' from USSR has given
very vigorous Fl hybrids in crosses wth nulti-pest resistant alfalfa populations adapted
to the North Central region. (M MCaslin, 1981 Act. Perf. Rep., W).

(b) Bronegrass
1/ Bromus rubens is susceptible to MDOW-B (Mi ze dwarf nosaic virus)

but not to MDOW-A (1972, Tosic and Ford, Phytopathol ogy 62:1466). "...It seens to be
the only species with this characteristic and therefore very wuseful in Kkeeping virus

cultures from getting mixed."" Heteranthelium piliferum was also reported to carry the
same trait but in these tests it was infected by both viruses. (S. Jensen, 1981 Act.

Perf. Rep. NE).

(c) Corn
1/ Corn Pl's 218184, San Xavier from Arizona and 314844, Mammth Wite
Pearl from Mssouri were used in formation of a new pipe corn breeding population. Cob
qualities are suitable for pipe manufacturing.  (L.'Darrah, 1981 Act. Perf. Rep., M.
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2/ Corn Pl 270297, an inbred line fromArgentina, 41:2504B (Amargo)
and received from the Corn Insects Research Laboratory, Ankeny, |A is reported to
have the highest level of European corn horer (1st brood) resistance known and good
2nd |brood)resistance. (F. F. Dicke, 1981 Act. Perf. Rep., Pioneer H -Bred Interna-
tional, [A).

3/ Corn PI 340838 has good resistance to |eaf freckles and wilt
(Goss * wilt) bacterial disease, while PI's 340837 and 340850 have fair resistance.
(W A Conpton, 1981 Act. Perf. Rep., NE).

(d) Panicum
1/ Panicummlioides, Pl 285220, is considered to have a photosyn-
thetic carbon metabolism which is intermediate between those of C3 and C4 plants (S
Hol aday, 1981 Act. Perf. Rep., NE).

(e) Sunfl ower

I/ Sunflower Pl's 175733 (Turkey), 291411 (Hungary), 296292 (S.
Africa), 343793 (lran), and 413116 (California) were selected as being resistantto
injury from the herbicide Diclofop at 2.2 Kg/ha postenergence. Pl 296292 exhibited
good tol erance (1980 Act. Perf. Rep.).

2/ Sunflower Pl 287230, variety 'Enisej' from USSR contributed
gernplasm to the inbred lines 1S 7117 and IS 7118 in 1981. (M Abdallah, 1981 Ace.
Perf. Rep., Interstate Seed Co., ND).

3/ Six sunflower accessions, 343794, 371936, 372254, 376216, 377530,
and 380575, were reported to have significant levels of resistance to the new race 3
strain of sunflower downy mldew (T. Gulya, 1981 Act. Perf. Rep., ND).

4/ Five sunflower accessions were found with appreciable |evels of
resistance against a conposite of races 2 and 3 of sunflower downy mldew, PI's 343794,
372257, 376215, 376216, and 377530. (T. Qulya, 1981 Act. Perf. Rep., ND).

5/ Sunflower introductions were evaluated in 1980 and 1981, including
resistant and susceptible entries. Pl's 380562 and 172907 were rated in both years as
the most resistant as conpared to the check, hybrid 894. There was a highly significant
negative correlation noted between flowering date and disease susceptibility, i.e., the
later flowering accessions had less stalk rot. (T. Qulya, 1981 Act. Perf. Rep., ND).

(f) Weatgrass

[/ Agropyron internedium Pl 345586, 'Rostovskii 31' from the Rostov
Regi on of USSR had better than average resistance to |eaf spot caused by Hel m ntho-
sporium sativum in a prelimnary evaluation of a space-plant source population. 1In a
subsequent disease study, average disease scores of single plants subjected to a natural
infection in the field indicated that Pl 345586 was nore resistant than the cultivars
"Greenleaf' and 'Slate'. Further evaluation of disease reaction is in progress. (J. D
Berdahl, 1981 Ace. Perf. Rep., ND).

(2) Vegetabl es
(a) Beans

[ AL Wsconsin, a study was made of the Gobulin -1 (G) protein, the
maj or storage protein fraction of common bean, Phaseolus vulgaris L. Amng the six
parents grown in the field in 1977, Pl 229815 produced the nost G protein (136.5 ny
Gl/lg flour). It was low yielding, however, producing 13 g seed plant conpared to the
highest yielding parent, 'Bonita', that produced 66 g seed/plant. (Crop Sci. 21:289-294).

2/ Five bean introductions, Pl 209488, 209492, 3097158, 312068, 313454,
showed r)esistance to Aphanonyces root rot in 1981 tests. (C R Gau, 1981 Act. Perf.
Rep., W).

(b) Beets
[/ Tn 1980, 166 |ines of white beets (sugar) wereeval uated on an
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individual beet basis for percent sucrose by Dr. Larry Canpbell at North Dakota State

Uni versity. The following lines are anong those having the highest sucrose content,

in comparison with the check variety:
Pl No. Sour ce ysucr ose
220165 Af ghani st an 15.0
274394 Pol and 13.8
274393 Pol and 13.2
169025 Tur key 13.1
266103 Pol and 13.0
251042 Yugosl avi a 12.8
355962 USSR 12.8
140356 [ran 12.6
355963 USSR 12.6
ACH 14 ---Check 13.6

(1980 Act. Perf. Rep.)

(¢) Qucunbers

[/ Two cucunber introductions, Pl's 200818 from Burma and 339241
from Turkey vyielded plants relatively resistant to gumy stew blight Didynella
bryoniae in experiments conducted at the Institute for Horticultural Plant Breeding
(IVT), \Wageningen, the Netherlands. (Euphytica 27(1978) :861-864).

2/ Qucunber PlI's 308915 and 308916 from USSR carry the conpact pl ant
type trait (cp cp) but are very poor wth respect to disease resistance and quality
paranet ers. At Wsconsin this trait was transferred into populations wth better dis-
ease resistance and fruit quality characteristics. In connection with this work, a
study was made to determine if seed quality had been a problem associated wth these
accessions originally or if problems developed upon transfer of the conpact trait in-
to their genetic backgrounds. ". ..It was deternined that both seed weight and "ab-
normal " seed shape characteristics of our population of conpact plant types are not
appreciably different from those of the accessions we obtained from you in Novenber
1979.  Apparently the seed shape and small size of "conpact" seeds is associated with
the locus conditioning the conpact plant phenotype. Qur program is currently involved
in a recurrent selection program directed at inprovenent of seed energence performance
of conmpact (cp cp) genotypes of Cucumis sativus". (M D Edwards, 1981 Act. Perf. Rep.
W).

3/ CQucunber PI 227207, cv, 'Suyo' from Japan contributed to the vari-
ety 'Quebec Vert' released in Canada in 1974. (R Doucet, 1981 Act. Perf. Rep., Canada).

4/ Qucunber Pl's 188749 (Egypt), 188807 (Philippines), and 390260
(Japan) need nore evaluation for possible tolerance to Triazine. (Diana Helsell, 1981
Act. Perf. Rep., M).

(d) Peas
I/ Pisum sativumPl's 193586 and 193835 from Et hi opi a were rel eased
as gernplasm with resistance to pea seedborne nosaic virus. See 1971 Crop Sci. 11:945-
956, 1973. Phyt opat hol ogy 63: 1130- 1133; Crop Sci. 15:447-448, and registered in Nov.

1971. (E- 1. Gitton, 1981 Act. Perf. Rep. W).
(e) Punpkin

1/ Cucurbita texana fruits, Pl 285213 from Texas, were used in
feeding behavior studies with adults of several species of rootworms, Diabrotica spp.
These fruits contain bitter substances (cucurbitacins that act as patent feeding




stinmulants for adult Diabrotica. Information gained from these studies wll be pub-
I'i shed. (T. Branson, 1981 Act. Perf. Rep. SD).

(f) Tomato

I/ Tomato PI 235673, Lycopersicon escul entumfrom New York contri buted
gernplasm to the variety 'Mni-Spartan' released by the Mchigan AES. Pl 235673 is a
TW resistant line received from Dr. F. 0. Holnes. (Honma, S., H C Price, H H
Murahi shi, and C. L. Bedford. 1980. Mni-Spartan tomato. Mchigan Agric. Expt. Sta.
Res. Rpt. 399.) (TGC Report No. 31, pg. 43 appendix, 1981).

2/ Tomato Pl 280597, L. esculentumfrom USSR cv 'Maliutka', con-
tributed gernplasm to the varieties 'Short Red Cherry' and 'Royal Red Cherry' released
by the University of California. Pl 280597 has salad size fruit and set under |ow tenp-
eratures. (Jones, R A, P. G Smth, A H Mllet, and K A Kinble. 1980. 'Royal Red
Cherry' and 'Short Red Cherry' tomatoes. HortScience 15(1):98.) (TGC Report No. 31 pg.
44 appendi x, 1981).

3 Tomato Pl's 124161, L. escul entumfrom Quatenal a, and 126947, L. pinp-
inellifolium from Peru contributed gernplasm to the Canadian varieties 'Ontario Pink
774" and 'Ontario Red 775 released in 1979. (Kerr, E. A 1980. Ontario Mnistry of
Agriculture and Food. Correspondence with G M R ck dated 12/9/80 (TGC Report No.

31, pg. 44 appendix, 1981).

4/ Tomato (Lycopersicon hirsutumf. glabratun) Pl 134417 from Ecuador
was found to be very tolerant to Aternaria solani, wth only very few leaf spots ob-
served at the end of the 1981 season. It may have possible tolerance to another uni-
dentified species of Aternaria. It was conmpletely free of Septoria Iycopersici. These
observations were made in early blight resistance tests made in St. Hyacinthe, Province
of Quebec, Canada. (Ltr. from R Doucet, St. Hyacinthe 11/12/81).

5/ Tomato Pl 263726 from Puerto R co contributed gernplasmto ' Quebec
1121' released by Canada in 1980. In previous vyears, it contributed to 8 other varieties:
' Canabec' (1967), 'Yorkbec' (1974), 'Usabec' (1974), 'Superbec' (1976), 'Utrabec' (1976),
' Canabec Rose' (1976), 'Canabec Super' (1975), and Rosabec' (1975).

Tomato Pl 250432, cv 'Oomoucke' from Czechoslovakia contributed
gernplasm to 3 varieties released in Canada: 'Precocibec' (1974), 'Maskabec' (1974),
and Itabec' (1974).

Tomato Pl 197159 from Cuatemala contributed to the variety
"Petitebec’ released in Canada in 1976. (R Doucet, 1981 Act. Perf. Rep. Canada).

6/ Tormato Pl 134417, Lycopersicon hirsutumf. gl abratum from Ecuador
was observed to be ". ..Very tolerant to Alternaria solani, only very few leaf spots
observed at the end of season, and possibly another species of Aternaria (conidia ob-
served not septate). Completely free of Septoria |ycopersici. (R Doucet, 1981 Act.

Perf. Rep., Canada).
7/ Tomato, Pl 270188, cv 'Qdobelle' from Chio contains the gene cf-2

for resistance to O adosporium fulvum confirmed in 1981 tests. (E. A Kerr, 1981 Act.
Perf. Rep., Canada).

8/ Tomato Pl's 124161 (Quatemal a) and 126947 (Peru) contributed germ
plasm to the cultivars 'Ontario Pink 774" and 'Ontario Red 775 released in Canada.
(E. A Kerry, 1981 Act. Perf. Rep., Canada).

9/ Tomato, Pl 370082 'Bay State' (originally from Canada) contains
the gene cf-2 for resistance to O adosporium fulvum confirmed in 1981 tests. (E A

Kerr, 1981 Act. Perf. Rep., Canada).

b.  Acconplishments of the Regional Station and Regional Program
(1) Gernplasm Collection and distribution activity:
(a) New agrononic, horticultural; and industrial plant introductions
received in 1981 totaled 1020 new accessions. About 2056 were planted for seed increase
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plus about 1650 plots for insect and disease evaluations. Mre than 16,000 packets
of seed and plants were distributed. About 350 individual seed requests were re-
cei ved.

(b) Some of the largest distributions include 29 requests for 3,850
packets of CQucunis, 44 requests for 4,855 Helianthus, 55 requests for 2,206 tomatoes,
29 requests for 1384 alfalfa, and 112 requests for 1664 corn.

(c) Inconming collections include: (1) over 300 Amaranthus, nostly from
Rodale Press, (2) 130 Brassica collected by P. F. Knowes and increased in California,
and (3) 54 Setaria from the People's Republic of China. In 1981, the primary main-
tenance responsibility for annual alfalfa was transferred from S9 to NCG7. Therefore,
large collections of annual alfalfas were received in 1982. These include 125 acces-
sions from Turkey and 508 accessions transferred from S 9.

(2) Plant Explorations fromMNorth Central Regi on

Only one exploration initiated in the NCR took place in 1982:

(a) Collecting alfalfa and other plants in Bolivia, Peru and Ecuador,
by M D. Rumbaugh and W F. Lehman, in April and Miwy. This exploration was deferred
from 1980 to 1981. O 206 accessions of various species, 85 were alfalfa, including
local varieties. Nodules were collected, whenever possible of alfalfa as well as
other legume species that were collected and sent to the Cell Culture and Nitrogen
Fixation Laboratory at Beltsville, M for preservation.

(3) Cooperative Agreenent seed increases

(a) Increasing original seed of alfalfa of alfalfa introductions under

cages - Reno, Nevada

(See attachment | for full report.) In 1981, 200 perennial alfalfa plant
introductions were increased under isolation cages. Seed production varied from 0 to
600 g in the best producers. 2 year test was conducted to compare anber-colored leucite
and gray-colored fiberglass screens for cages for seed production. Production.on ac-
cessions 345654 and 251836, both purple flowered sativas, was 33 gnms and 187 gnms per
cage for the leucite and 17 gms and 67 gns average per cage for the fiberglass, respec-

tively. The fiberglass will be phased out gradually and replaced with leucite. [ m
proved managenment practices to avoid danmping off of seedlings and to provide better
management of leaf cutter bees wll be investigated in 1982 to increase production of
low vyielding accessions.
(b) Increasing seed of native grass collections - Brookings, South Dakota
(See attachment |l for full report). Seed was harvested from individual
plants of the follow ng species:
Swi t chgr ass 600 plants (1980)
Bi g bl uestem 600 plants (1980)
Big bluestem 2,500 plants (1981)
Seed will be sent to the National Seed Storage Laboratory for preservation. Conput er
printouts containing information on agrononic characters of individual plants are being
devel oped.

(4) Regi onal Cooperative Program

(a) The Nebraska Station continued its intensified evaluation program
on alfalfa introductions, which includes vyield trials, replicated tests for insect re-
sistance in addition to the single row field evaluation trials.

(b) Oher stations in the region, as well as in other regions and foreign
institutions, continue to evaluate plant introductions, as needed, in search of desired
plant traits for inclusion in their breeding prograns.

(5) Capital |nprovenents

W have conpleted noving into the new COffice, Laboratory and Seed Proces-

sing building and are enjoying and making good use of the new facilities. The following




acconplishments were nmade toward furnishing the roons and fine-tuning the building
to suit our needs:

(a) Used furniture was obtained from lowa State University and re-
pai nt ed.

(b) An intercomtel ephone systemwas install ed.

(c) Accoustical panels to reduce echo and reflection of sound in the
seed threshing and cleaning rooms was installed, resulting in a significant reduction
of noise.

(d) We converted fromuse of oil and LP gas to Natural gas for heating
all buildings, including the greenhouse.

(e) Installed a new furnace in the seed storage building to replace the
50 year old boiler previously used.

(f) Protected the wall in the tractor wash area of the shop building
with plastic.

(g) Finished construction of a new entrance road to the Pl farm that
leads directly to the new building.

(h) Made plans for renmoving the old quonset building in 1982.

(6) Progress on the GRIP Informati on System
(a) NPGS Registry Advisory Commttee
This ten-nenber conmttee was established to advise NPGS (National
Plant Gernplasm System) and CGRIP on the procedures and data associated wth obtaining
and introducing new accessions into the NPGS
Menbership is as follows:

Dr. Richard L. Bernard (Soybean Curator)
USDA/ S&E/ ARS

Dr. G A Mirx (Pea breeder & curator)
Department of Seed and Vegetable Sci.

University of Illinois Agricultural  Experinment Station
Geneva, New York

Dorris Cark

USDA/ S&E/ ARS Dr. Donald J. Schrickel (QGats breeder)

National Seed Storage Lab Quaker Qats Conpany

Fort Collins, Colorado Chicago, Illinois

Dr. SS M Dietz (Coordinator, Project W®6)
USDA/ S&E/ ARS

Western Regional Plant
Pul | man, VWshi ngt on

[ntroduction Station

Dr. Oto Jahn
USDA/ S&E/ ARS

Nort hwest Pl ant
Corval lis, Oregon

Gernmpl asm Repository

Dr. WIlliam R Kehr (Afalfa Breeder)
USDA/ S&E/ ARS

University of Nebraska

Lincoln,  Nebraska

Dr. Glbert R Lovell (Coordinator, Project
USDA/ S&E/ ARS

Southern Regional Plant
Experi nent, Georgi a

Introduction Station

Dr. E E Terrell

USDA/ S&E/ ARS

Plant Taxonony Lab

Plant Genetics & Gernplasm Institue
Bel tsville, Maryl and

Dr. George A \Wite

USDA/ S&E/ ARS
Plant Introduction Office
Bel tsville, Maryl and

Dr. R L dark (Chairmn)

USDA/ S&E/ ARS

North Central Regional Plant Intro-
duction Station

Ames, |owa



During the nmeeting, held in Peoria, Illinois, Mirch 12-13, 1981, a
registry-specific descriptor list was devel oped. In addition, discussion and de-
cisions were made on the follow ng issues:

1) a universal identifier,

2) geopolitical country nane changes,

3) data translation and transcription procedures,

4) changes in the taxonony table

These decisions were then passed on to NPGS and GRIP as recomendations
of the Registry Comittee. In order to cone to a concensus on these, and other
matters, the CGRIP Coordinating Conmittee was formed and held its first neeting on
My 7-8, 1981, in Beltsville.

(b) Progress at the NC-7 location
W currently have prototype versions of the following software com

ponent s: 1) registry, 2) nmaintenance and control, and 3) information exchange. Not
all crops are "up" on these prototypes, but all wll be included in the final inple-
mentation of the information system

(c) Equi prent

Purchase orders have been nmade up for a new terminal to be installed
here and a separate telephone |ine, nodem hookup to go with it. W hope to have this
equi pment  in'operation this spring. W wll nmaintain our original teletype terninal
and the associated CRT unit so that two people can work on data entry or processing
at the same tine.

In the future we will also have a terninal hooked up in our office build-
ing at the research farm just off canpus.

(d) Tomato OGrop Advisory Conmittee

The fourth neeting of this committee was held in College Park, Mryland,
February 17, 1981, in conjunction with the Tomato Breeders Round Table. The follow ng
recomrendations were nmmde: 1) contact the curator regarding all questions concerning
Pl accessions; 2) descriptors, for evaluation purposes, are grouped in the follow ng
priority: diseases highest, adaptability next, fruit quality attributes third, and
physical characteristics fourth, 3) committee menmbership should be rotated on a 3-year
cycle, 4) representatives from all foreign countries are welcome as observers;, 5) gene
synbol s should be recorded in plant descriptor form including a coding scheme rather
than notation of the actual gene synbol.

(e) Mize Cop Advisory Conmittee (Miize CAQ

The Miize CAC nmet for the first time on March 5 and 6, 1981, in Chicago,
IL in conjunction with the NCR-2 North Central Corn Breeders Conference neetings. The
sessions focused on: (1) finalizing a mninum set of plant descriptors and definitions
to be used in the gernplasm information system using the International Board for
Plant Genetic Resources (IBPGR) descriptor list for passport and collection data wth
addi tional descriptors developed by the Mize CAC. Insect and disease descriptors
were rated a top priority for future evaluations, (2) concerns about the restricted
genetic base of corn and the status of worldw de Mize collections, (3) ensuring the
mai ntenance of existing collections and initiating seed increase projects as its high-
est priorities, and (4) a coordinated drive to obtain funds for seed increase projects,
especially for material in some Latin Anmerican banks. A plan of action was drafted to
address this priority.

Details of conmttee action are contained in the First Meeting Report,
Maize Crop Advisory Committee available from the NC7 coordinator.

(f) Alfalfa Gop Advisory Conmmitee (Al falfa CAQ

The alfalfa CAC met for the third time on August 17, 1981, in Boise,Idaho,

in conjunction with the NCR-83 Legume Seed Production Technical Committee. The sessions
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focused on: (1) refinement of an alfalfa evaluation proposal, (2) report on 1980
and 1981 plant exploration to Chile, Peru, Bolivia and Ecuador, and domestic ex-
ploration in Central and Western US. and Canada, (3) identifying geographic Io-
cations where collection trips should be undertaken, (4) proceding with plans for
reestablishing a varietal seed repository at Beltsville to acconpdate foreign
seed requests, (5) discussions with officials in Canada regarding the status and
inportance of Dr. Lesius' alfalfa collection with a view toward safeguarding it
if necessary, (6) recomendations for nmaking evaluations of alfalfa gernplasm
and (7) preparing a seni-technical status report jointly prepared by the committee
highlighting areas where are still needed.

Additional details appear in the Third Meting Report of the Afalfa
Crop Advisory Committee available from the NC-7 coordinator.

(g) GRP Coordinating Committee

In 1981 Dr. T. B. Kinney, ARS Adninistrator authorized the formation
of the GRIP Coordinating Committee designated to perform the following functions:
(1) Review fully the proposed GRIP Design Recomrendations Wrking Report for the
Information System (3) Serve as focal point for communication, probelm analysis,
conflict resolution, and monitor GRIP progress toward full inplenentation of the
Information System and (3) make and have inplemented the decisions necessary for
putting the Information System into operation. The NC-7 coordinator is a nenber of
this comittee.

The first meeting was held on My 7-8, 1981 at the National Agricultural
Library at Beltsville, MD. D scussions centered on: (1) the background of the pro-
ject, such as GRIP team organization, project goal, history, and current status and
problems, (2) the working document, (3) technical and organizational recomendations,
(4) GRIP work plan, and (5) presentation and discussion of policy issues.

The second neeting was held on December 7-8, 1981 and focused on: (1)
Review of the inplenentation plan, like sequence of site installations and what a
software release is, (2) installation of a release, such as site preparation (data,
people, etc.), on-site training, and followup arrangements, and (3) progress report
on site preparation, data preparation, software production, and equipnent acquisition.

Detailed information on both meetings is contained in the mnutes and
can be obtained from the NG 7 coordinator.

(7) Activities of Coordinator and staff

In 1981, the coordinator and staff performed various functions and trav-
elled to neetings as follows:

(a) Wlson -- January -- attended meeting of the Sunflower Forum at

Fargo, N.D
(b) dark -- February -- attended meeting of the Tomato Breeders Round-

table, Tomato Quality Workshop, and chaired the neeting of the Tomato Crop Advisory
Committee at College Park, M.

(c) Skrdla -- February -- presented a 10 ninute radio interview wth
Roger Brown on WO - radio farm program at 12:45 Feb. 6.
(d) Skrdla -- February -- presented a 5 mnute TV interview about

Plant Introduction with Roger Brown on WJ-TV "Town and Country" program at 7:25 AM
Feb. 12.

(e) Wlson -- February -- attended a meeting of the Southern Corn Im
provement Conference, Menphis, TN
(f) Bhella -- February -- attended the Shade Tree Shortcourse at |owa

State University.
(g) Skrdla -- March -- attended neetings of the NCR-2 Corn Breeding

Research Committee and the first Mize Cop Advisory Committee in Chicago.
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(h) dark -- Mirch -- attended neeting of NCR-2 and the corn path-
ology meeting in Chicago.

(i) Aark -- March -- attended neeting, as Chairnman, of the National
Plant Gernplasm System Registry Advisory Committee, Peoria, |IL.

(j) Skrdla -- March -- attended the National workshop on plant germ
plasm in Peoria, |IL

(k) Skrdla -- March -- Presented 4 lectures to the [SU Agronony 523X
class on Plant Gernplasm

(1) Aark -- March -- presented 3 lectures to the ISU Agronony 523X
class on Plant Gernplasm

(m Plant Introduction Staff -- hosted the North Central Directors at
the new Ofice, Laboratory, and Seed Processing building at the Pl farm -- March 24.

(n) Skrdla -- May -- Served on Program Review Team to review the New

Crops program at the Northern Regional Research Center.

(0) Skrdla -- May -- attended the first neeting of the GRIP Consultative
Committee, Beltsville, M.

(p) Bhella -- May -- visited NG 7 ornanental trial sites in Kansas.

(g) Skrdla -- June -- attended meeting of the NC-7 Technical Conmittee
at East Lansing, M.

(r) Bhella -- July-August -- on tenporary duty at the USDA-ARS Fruit
and Vegetable Insects Research Station, Vincennes, IN
(s) Skrdla -- July-August -- Provided training in U S. Plant Intro-

duction and corn seed increase nmethods for M. Stoyko Ceorgiev, Senior Corn Specialist
at the Institute of Plant Introduction and Genetic Resources, Sadovo, Plovdiv District,
Bul gari a.

(t) Skrdla -- July -- attended neeting of the NC7 Onanental Subcommittee,
St. Paul, M

(u) Skrdla -- August -- attended neeting, as chairman, of the Afalfa
Crop Advisory Committee and also the neeting of the NC-83 Legume Seed Increase Tech-
nical Commttee in Boise, Idaho.

(v) Skrdla -- August -- visited the cooperative agreement alfalfa cage
seed increase plots at the University of Nevada, Reno.

(w WIson -- September -- attended Corn Rootworm Rearing Wrkshop,
Brookings, S.D

(x) Skrdla -- Cctober -- attended neeting of the ARS Plant Gernplasm
Coordinating Committee, Denver, CO

(y) dark -- Decenber -- attended second neeting (for Skrdla) of the
GRIP Consultative Committee, Beltsville, M.

(8) Personnel changes

(1) Dr. IlI. S Bhella transferred to the USDA-ARS Fruit and Vegetable
Insect Research Station, Vincennes, Indiana on Decreber 30, 1981. W are now re-
cruiting for a replacenent.

(2) For the first tine, in 1981, we have instituted, on a trial basis,
a program of advanced study in the 1SU graduate school by one of our farm staff Research

Associ at es. Virginia Collison entered graduate school in August 1981, so was placed
on a half-time appointnent to give her time for graduate study. Ve hired another grad-
uate student, Bryce Abel, to fill the other half of her position. Virginia wll ngjor

in plant breeding with a research project on developing a cage technique for controlled
interpollination of wild species and ecotypes of sunflowers. This is directly ap-
plicable to our project objective because we are responsible for such collections but
no practical central pollination technique is known. Dr. K J. Frey, ISU is her mgjor
Professor and Dr. R.L.WIson of our Pl staff is on her graduate Committee.
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Bryce Abel wll do research on studying the inheritance of disease re-
sistance in tomato; Dr. Frey is his major Professor and Dr. R L. Oark, of our Pl
staff is on his graduate commttee.

(9) Seed sent to the National Seed Storage Laboratory (NSSL)

Reserve quantities of seed of about 511 accessions were sent to the NSSL
in 1981. This includes 63 Setaria, 88 corn, 27 cucunber, 219 tomato, and 29 oci mum
(basil). In previous years we sent 5500 accessions so now the new total is 60Il ac-
cessi ons.

(10) Insect Resistance Screening

(a) 180 corn genotypes were evaluated in the greenhouse for black cut-
worm resistance. Eleven rated intermediate resistance and will be retested. O 20 re-
tested from 1980 screening, only Pl 183799 rated intermediate resistance.

(b) Qur tomato pinworm colony is inproving. W are finally getting some
insects for use in screening tests. Qur lygus bug colony has been discontinued.

(c) 56 corn genotypes were evaluated for corn earworm silk feeding re-
sistance. Pl 427155 produced the smallest larvae when 6-day weights were taken (0.52
ng), conpared to Pl 221840 which produced the largest larvae (10.6 ng).

(d) 161 proso mllet genotypes were screened in the laboratory and in the
greenhouse for fall armyworm resistance. Pl 185037 had the smallest 12-day Iarval
wei ght (10.8 ng) and attracted the fewest larvae (1.2/plant) in an antixenosis test.

(e) 28 selected amaranths were screened in the [aboratory and in the green-
house for resistance to feeding by fall armyworns. Only A-2242 had smaller [larval
weights than the check cultivar, in two tests performed.

(f) Five corn genotypes (fromCargill) were screened in replicated tests
for resistance to 1st instar black cutworns. No resistance was found.

(g) 144 corn genotypes were exam ned for corn |eaf aphid infestation.

26 had no aphids, 52 had |ess than 10/plant 61 had nore than 10/plant and 5 were
heavily infested (hundreds/plant).

(h) three resistant and one susceptible corn inbreds are being tested in
the greenhouse to determne whether day length has an effect on DIMBOA formation.  Test
IS in progress.

(i) 28 selected amaranths were screened in the field for resistance to
lygus bug feeding. Data is presently being collected and analyzed.

(11) Onanental Program

(a) In cooperation with the NCG7 Onanental Subconmittee, 1070 ornanental
plants of 18 taxa were sent on request to 31 Regional ornamental trial cooperators and
19 Arboretum Botanic Garden, and Park cooperators. These introductions included:
Acer platanoides 'Royal Red', A_rubrum 'Armstrong', Aesculus glabra, Agapanthus sp.
(Pl 387881), Alnus cordata., A glutinosa, A incana, Buxus m crophylla Koreana,
Chrysanthenum " Tomari™ (Pl 236036), Dianthus plunarius ' Swkey' (Pl 371894) El aeagnus
umbel  ata "M chigan 777", Euonynus Fortunei vegetus 'Chappel', Juniperus horizontalis
"Wsconsin' , Mlus Sargentii "Roselow, Populus x canadensis eugenei 'lnperial’,
Rhododendron nolle, Rosa "Prairie Breeze', and Zebrina sp. (Pl 406796).

(b) Ornanentals propagated and raised for 1982 distribution: Acer
G nnal a, El aeagnus angustifolia, Forsythia ovata, Juniperus squamata 'Blue Sa’
Populus x canescens 'Tower', Rhododendron 'Northern Lights', and Rosa rugosa (Pl 384453).
I ncom ng accessions included 31 ornanental Pl's fromthe Arboretumof the Chinese Acadeny
of Forestry, Beijing, People's Republic of China.

(c) Ten-Year Ornamental Testing and Evaluation Reports for _Abeliophyllum
distichum Betula nigra, Celastrus Rosthornianus, Crataequs succulenta, Fraxinus
anericana "Autum Purple', Fraxinus pennsylvanica 'Marshall's Seedless', H ppophae
rhamoi des, Juniperus horizontalis 'Admrabilis" and 'Pulchellus', Lonicera 'Bouguet'.
L. Xylosteumnana 'Enmeral d Mound', Malus 'Dainty', 'Kebele', '"Mry Potter',' Pygny'
"Spring Snow , and 'Wite Angel', Philadelphus 'Ophelia', Potentilla fruticosa
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"Arbuscula’, Prunus triloba 'Miltiplex', Salix sachalinensis 'Sekka', Sorbus scopulina,
and Syringa'reticulata were prepared. These reports indicate that Betula nigra,
Forsythia europaea x ovata, Fraxinus anmericana 'Autumm Purple', F. pennsylvanica
"Marshal|'s  Seedless', H ppophae rhamnoides, Juniperus horizontalis =~ "Admirabilis" and
"Pulchellus',  Lonicera 'Bouguet', | caerelea (Pl 377880), L_Xylosteum nana "Enerald
Mund', L insularis (Pl 316409), L. tatarica, Prunus triloba 'Miltiplex, Rosa rugosa
(Pl 383453), and Sorbus scopulina perforned exceptionally well and are reconmended for
the North Central Region.

(12) Pl ant Pathol ogy Program

(1) D sease screening:
(a) Tomato fruit rot (Rhizoctonia solani)

The last of the Pl tomatoes that were available for distribution
some 545 lines, were included in the 1981 tests. FEighteen lines showed sonme resis-
tance, the following seven after a second year of testing: 323510, 406756, 406776,
406804, 406865, 406991, and 407000. The latter six lines are all from Central America
and are lines collected by Wnters and Cark in 1976.

(b) Cucumber belly rot (Rhizoctonia solani)

O 66 cucunber lines inoculated in sand benches this year, three
showed resistance (163213, 165499, and 165509). Pl 165509 had very high resistance,
if not immunity, and is being grown in the greenhouse this winter to serve as the re-
sistant parent in crosses to determne the inheritance of its resistance.

(c) Diplodia stalk rot of corn.

This year brought us to the end of the corn collection in our
Diplodia screening with 144 lines in a replicated test. The nost resistant lines in
this year's test were: 221836, 221844, 420051, 427186, and 452045.

(d) Rust on corn

The 144 lines in the Diplodia test were also evaluated for rust
reaction (P. sorghi). The best lines were: 406115, 406125, 406126, and 406127, all
showing no rust on any plants in two reps (total of 20 plants). These four lines were
also free of snmut.

(e) Septoria leafspot of tomatoes

G eenhouse tests in Mirch and April were run on 104 tomato ac-
cessions to evaluate their resistance and the effectiveness of various inoculation pro-
cedures. Al five of the five L. peruvianum accessions tested (126434, 126440, 126944,
365951 and 379018) were resistant as were the 10 L. hirsutum lines: 365904, 365905,
365906, 390514, 390516, 390517, 390658, 390659, 390660, and 390661. Four L. parviflorum
were tested and they were all resistant: 379031, 390677, 390678, and 390679.

None of the L. esculentum lines (approximately 70 lines) had re-
sistance and only one of 16 L. pinpinellifolium accessions (422397) was resistant.

This winter, the rest of the 4500 lines in the tomato collection
are being screened in the greenhouse.

(2) D sease control

Cucurbhita and Cucumis seedlings were again examined, in the
greenhouse, for presence of seed-borne viruses, diseased plants being destroyed. This
procedure is followed for all original seed plantings of our vine crops before they are
transplanted to the field.
4. USEFULNESS OF FI NDINGS:

a. Plant Introductions continue to provide valuable gernplasm for plant traits,
disease and insect resistance, and other traits that are useful to plant breeders for
devel oping, and inproving crop varieties, which benefits the general public by increased
food production, inproved food quality, energy conservation, and a cleaner environment.
The evaluation of plant introductions and the exchange for dissenination of information
and seed through the NC7 project, helps to better serve crops workers. The permanent
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maintenance and preservation of plant introductions assures a valuablegernplasm
pool for present and future use.
5 WORK PLANNED FOR NEXT VYEAR

a. Continue (i) programof seed increase, storage, prelinnary evaluation, (ii)
pathol ogy and entomology screening and evaluation work; (iii) check new plant intro-

ductions” for abnormalities; (iv) local and regional testing of new crops and ornanen-
tal's, and (v coordination of regional cooperative programs.

b. Inplement conputer assisted prograns in cooperation with the Gernplasm Re'
sources Information Project.

c. Attend and participate in Annual Meetings of professional organizations, Re-
gional Technical Committees, workshops, and crop comodity comittees.

d.  Visit stations in the region, and outside the region to conduct and coordinate
plant gernplasm work.
6. PUBLICATIONS |SSUED CR MANUSCRIPTS PREPARED DURING THE YEAR

Publications that concern information from the North Central Region on plant intro-
ductions are listed below  Publications from other regions on NG7 primary maintenance
crops are listed in Appendix A

Regional ~ Station Publications. [Author(s) is a nember of the Regional Station

Staff]:

(1) Ellis, M D, G S Jackson, W H Skrdla, and H C Spencer. 1981. Use
of honey bees for controlled interpollination of plant gernplasm collections. Hort-
Sci encel6(4): 488-491.

(2) Wlson, F. D., R L. Wlson, and B. W CGeorge. 1981. Agronom c and fi ber
properties of primtive race stocks and hybrids of cotton. USDA-SEA Agric. Rev.
Manual W 21.

(3) Wlson, F. D., B. W Ceorge, and R L. Wlson. 1981. Screening cotton
for resistance to pink bollworm  USDA-SEA Agric. Rev. Mnual W22

(4) Wlson, F. D., B. W George, and R L. Wlson. 1981. Lint yield and
resi stance to pink bollworm in early-maturing cotton. Crop Sci. 21:213-216.

(5 Wlson, R L., and K J. Starks. 1981. Effects of culture-host precon-
ditioning on greenbug response to different plant species. Southwestern Entonol.

6: 229- 232.

(6) Jarvfs, J. L., R L (Cark, and W D. Quthrie. 1982, Effect of infest-
ation by 2nd generation European corn borers on stalk rot resistance in maize.
Phytopathology 72:  (accepted for publication [-4-82).

(7) Bhella, H S. 1981. Testing and evaluation of flowering crabapple
‘Jackii', "Pink Spires', 'Royalty', and 'Sparkelr'. Plant Prop. 27 (Accepted on
August 18, 1981.)

(8) Bhella, H S. and Wite, G A 1981. Ornanental plant introductions
1977.  Plant Prop. 27(1):3-5.

(9) Bhella, H S., and G A \hite. 1981. Onanental plant introductions
1978.  Plant Prop.  (In manuscript).

(10) Bhella, H S. 1981. Ten-year testing and evaluation reports for the North
Central Reg| onal Qnamental Plantings: 1967-77.  USDA-ARS Technical Research Report.
(11) Bhella, H S 1981. Ten-year testing and evaluation reports for the North
Central Reg|ona| Ornanental  Plantings: 1968-78.  USDA-ARS Technical Research Report.
(12) Bhella, H S 1981. Ten-year testing and evaluation reports for the North
Central  Regional Onmanetal Plantings: 1969-79.  USDA-ARS Technical Research Report.
(13) Bhella, H S. 1981. Ten-year testing and evaluation reports for the North
Central Reg| onal Qmnamental Plantings: 1970-80.  USDA-ARS Technical Research Report.
(14) Bhella, H S. 1981. Ten-year testing and evaluation reports for the North

Central  Regional Ornanental Plantings: 1971-81.  USDA-ARS Technical Research Report.
b. State Station Publications
None
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c. Journal Articles
(1) lowa
(a) Jarvis, James L. 1980. Resistance in sunflowers to sunflower noth.
| A State J. of Research 54(3)391-400.
(b) Jarvis, J. L., and W D. Quthrie. 1980. Resistance of mize plant
i ntroductions to sheath-collar feeding by 2nd-generation European corn borers.
Maydi ca XXV (1980): 25- 32.
(2) Kansas
(a) Johnson, K J. R, E L Sorensen, and E K Horber. 1980. Re-
si stance in glandul ar-haired annual Medicago species to feeding by adult alfalfa
weevils (Hypera postica). Environ. Entonol. 9:133-136(1980).
(3) Mchigan
(a) Honma, S., H C Price, H H Mirakishi, and C L. Bedford. 1980.
Mni-Spartan tomato. Mchigan Agric. Expt. Sta. Res. Rpt. 399.
(b) Rck, C M 1980. Mni-Spartan tomato. Tomato Genetics Coopera-
tive Report. 31:43.
(4) Nebraska
(a) Kehr, W R, G R Mnglitz, and R L. Ogden. 1981. Registration
of Perry Afalfa. Crop Sci. 21(2):349.
(5) Wsconsin .
(a) Trwin, J. A G, D P. Mxwll, and E T. Bingham 1981.  Inheritance
of Resistance to Phytophthora negasperma in Diploid Afalfa. Crop Sci. 21(2):271-276.
(b) Mutschler, Martha A, and F. A Bliss. 1981. Inheritance of Bean
Seed dobulin Content and its Relationship to Protein Content and Quality. Crop Sci.
21(2): 289-294.
(c) Wlliams, P. H and R Prowidenti. 1980. Brassica and _Raphanus
gernplasm Resources in Canada and the United States. Manuscript (Report to the
Brassica working group of the International Board of Plant Genetics Resources, Tokyo,

Japan...
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1. Publications

The publications listed below are from other regions, or foreign sources, but
concern NC-7 primary crops.

a. Afalfa

(1) Rumpaugh, M D.,and D. A Johnson. 1981. Screening alfalfa gernplasm
for seedling drought resistance. Crop Sci. 21(5):709-713.

b.  Cucumber .
an Der Meer, Q P., J. L Van Bennekom and A C Van Der G essen.

1978,  GQumy Stem Blight Resistance of Cucumbers (Cucums sativus L.).  Euphytica
27: 861- 864.
c. lnpatiens

(1) Pasutti, D. W, and J. L Weigle. 1980. Pollen fertility in Java Xx

New Gnea Inpatiens interspecific hybrids. Canadian Journal of Botany 58(3):384-387.
d.  Tomatoes

(1) Jones, R A, P. G With, A H Mllett, and K A Kinble. 1980. 'Royal
Red Cherry' and 'Short Red Cherry' tomatoes. HortScience 15(1):98.

(2) Kerr, E. A, and G E Reaunme. 1981, Ontario Pink 774 and Ontario Red
775.  Geenhouse Tomatoes. Can J. Plant Sci. 61:779-780 (July 1981).

(3) Kerr, E A (Ontario Mnistry of Agriculture and Food). 1980. Correspond-
ence with C M Rick 12/9/80 Re: 'Ontario Pink 774" and 'Ontario Red 775'. Tomato
Genetics Cooperative Report 31:43.

(4) Rick, C. M 1980. 'Royal Red Cherry' and Short Red Cherry' Tomatoes.
Tomat oes Genetics Cooperative Report 31:43.




ATTACHMVENT |

Alfalfa Seed Increase of Plant Introductions
Reno, Nevada 1981
B.D. Thyr

Two hundred perennial Medicago plant introduction accessions were
increased in 1981 under isolation cages. Seed production was highly
variable as a result of several factors including poor flower production,
poor nectar production, and limited bee visitation. Seed production rang-
ed from zero in a few lines to 600 g in the best producers.

In an effort to obtain good establishment of plants, ninety accessions
were established in the greenhouse for transplanting in 1982. Fourty will
be transplanted in spring for 1982 production and fifty will be transplanted
in August 1982 for production in 1983. Approximately 180 accessions already
established in the field during 1981 will make a total of 220 lines available
for production in 1982.

Many of the accessions are poor seed producers for one reason or another.
Several steps have been taken this year in an effort to improve production
on those lines. As a follow-up to 1980 work, a replicated trial was conduct-
ed using amber-colored lumite and gray-colored fiberglass screens for cages
on several accessions. Production on accessions 345654 and 251836, both
purple flowered sativas,was 33 grams and 187 grams average per cage for the
lumite and 17 grams and 67 grams average per cage for the fiberglass, re-
spectively. Thus, the lumite resulted in approximately twice the seed pro-
duction as did the fiberglass. The fiberglass will gradually be phased out
of the program in favor of the lumite.

Foliar applications of nitrogen resulted in higher seed production
in some lines. This will be investigated more thoroughly in 1982.

Many accessions are difficult to establish due to susceptibility to
damping-off. The Ciba-Geigy experimental fungicide "Ridomil" (CGA-48988)
was used as a drench on newly seeded lines and increased survival from 5
to 40% to more than 90%. Other studies underway in the alfalfa production-,
research unit (ARS) are investigating the use of this chemical as both a
seed treatment and a soil drench to aid in establishment of field plantings;

The use of leafcutter bees in place of honeybees as pollinators aided
seed production in many lines, particularly yellow flowered Medicago
falcata types, and other species with inherently poor seed production, It
is anticipated that improved leafcutter bee management in 1982 will further
enhance overall seed production.



ATTACHVENT |

CONTROLLED POLLINATION |l - SEED |NCREASE OF
BIG BLUESTEM SWTCHGRASS AND | NDI ANGRASS
BROOKI NGS, SQUTH DAKOTA, 1981
ARVID BCE

In 1980, seed was harvested from approximately 600 individual switchgrass
plants in a 1972 spaced-plant nursery at Brookings. Parents of these plants are
relict populations from northeastern and southeastern South Dakota. The seed
has been threshed and cleaned and is currently stored at 6" C and 45% RH in
the cold storage facility at SDSU.

Also in 1980, seed was obtained from approximately 600 individual big
bluestem plants in a 1965 spaced-plant nursery at Brookings. Parents of these
plants are relict popul ations frcm southeastern South Dakota. This seed is al so
being stored in the SDSU cold storage facility.

In 1981, seed was harvested from approximately 2500 individual big
bluestem plants in a 1972 spaced-plant nursery at Brookings. Parents of these
plants are relict populations from eastern South Dakota. At present, 1200 of
these plants have been threshed.

Computer printouts containing information on agronomc characters of indivi-
dual plants within each of the nurseries are presently being developed. They
will contain Collection area descriptions for each ecotype, and basic statistics
(i. e agronomc characters neans and variances) for ecotypes and famlies wthin

ecotypes  These printouts wll be mch nore efficient and readable than the

field books in which the data have been kept.



