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|11, PROGRESS OF WORE AND PRI NCI PAL ACCOVPLI SHVENTS

A.  Introduction of new germplasm

New accessions entering the NC-7 programin 1988 totalled 2,880, including over
900 corn, 1350 oilseed Brassica, and 187 beets.

B. Germplasm Multiplication

Seed increases were attenpted on nearly 2500 accessions at Ames, including:

686 corn, 379 Brassica, 334 Amranthus, 328 Helianthus, 165 Cucum s (cucumber
and  cantal oupes), 135 foxtail mllets, 71 proso mllets, 78 punpkin-squash, 62
carrot, 45 cuphea, 40 parsley, 36 Crambe, and 33 chicory. Another 100 beets
were increased in Uah under isolation tents in the field.

Pol I'ination by hand (sunflower, punpkin, corn) or bees (cantal oupe, cucumber,
carrot, parsley, Brassica, wild sunflower) is carried out on all outcrossing
species to mmintain genetic purity. Inbred corn is selfed, others are

Si b-mat ed. Popul ation size for corn and sunflower regenerations is 200, but
punpki n, cantal oupe and cucunber regrows involve 24 plants.

C. Germplasm Di stribution

There were 314 donestic seed requests and 101 foreign in 1988. Packets
distributed totalled 14,264 domestic, 10,884 foreign. By region in the US
5,177 went to scientists in our North Central Region, 4,278 to the Western
Region, 3,482 to the Southern and 275 to the Northeast. The total packets
distributed in 1988 (25,148) is up by nearly 6,000 fromlast year, continuing a
trend of increased use of our gernplasm by researchers, especially in foreign
countries.



Distributions by cropshow the effects of Crop Advisory Committee eval uation
plans being carried out. Oilseed Brassica was highest in distribution (8605),
foll owed by Cucums (6525) and Helianthus (3951). CQhers of significance were:
corn - 1847 packets, beets « 889, carrot - 623, Melilotus - 406, Crambe « 381
Cuphea <« 251, Agrostis « 151, Punpkins « 157, and Amaranthus - 141.

]
D. Germl asm Eval uation

1. Wody Ornanental Regional Trials.

a.  Regional cooperators were sent 814 plants of 16 accessions for trial at
27 sites. An additional 215 plants of these sane accessions were sent to
arboreta

b. Conputer-generated "Report of Planting,” "Plot Information," and
"First-year  Performance Report" forns were distributed to trial sites along
with ol d-system "Ten-year Performance Report" forms for plants sent in 1978

2. Cooperator Eval uations
a.  Vegetables

The entire cucunber collection was evaluated for five diseases (downy m | dew,
powdery mldew, angular [leafspot, anthracnose, and target |eafspot).
Accessions exhibiting resistance to at |east two diseases were: 279466 and
279468 . DM ALS, AN 390244 and 390246 « DM AN and 267942, 390240, 390255,
451976, 432876, 432865, 436672, and 489754 - DM ALS.

Alternaria leaf blight resistance in the newy released carrot from Wsconsin
"High Carotene Mass Carrot Population" cane from Pl 261648. O her carrot and
parsl ey accessions are being successfully used in regeneration of somatic
enbryos fromcallus culture

Tomato accessions are being used in Chio as sources of insect resistance and in
M chigan as sources of bacterial canker resistance.

Fusarium and pink root resistance were |ocated in several onion accessions and
resistance to both diseases was found in 10 accessions of 4 wild Allium spp. in
tests 1n Wsconsin

h. QI Seed and Special Crops

Sunf| ower accessions showed rust tolerance in Mnnesota (170412, 170418,

170426, 251464, 380563) and possibl e Phomopsis resistance in North Dakota

(431535, 431538, 471077). Qther useful traits found included: short plant

hei ght, good yield, drought hardiness, and cytoplasmc mal e sterility.

Oilseed Brassica accessions showed black rot resistance (especially Pl 173861),
winterhardiness, low seed glucosinolates, and blackleg and white rust

resi stance.



Si X Crambe accessions showed good yields in Nebraska in 1988 but will need to
be evaluated further. In Wsconsin, drought tolerance in amaranth was noted in
PI477913 and good yields of A, cruentus accessions was observed in Nebraska.

c. Legumes

Two ‘'Hairy Peruvian' alfalfa accessions (Pl 247789 and 247790) were used to
devel op the recently rel eased gernplasm 'B16-PLH,' and its |eaf hopper
resistance came fromthe two Pl accessions. Trifoliumgemipilosum (Pl 234412)
was used as a differential for Rhizebjum strains in Mchigan. Three Astragalus
canadensis accessions (199778, 236744, and 315667) showed goodvigor, erect
growth and excellent forage and seed yield potential in a space-plant nursery
in Brookings, South Dakota in 1988.

Rust resistance was noted in the common bean accession Pl 171772 but it needs
further  evaluation. Four accessions of peas (471275, 471300, 471305, and
471330) need further evaluation for possible tolerance to Aphanomyces root
rot. Qut of 170 Vigna accessions tried in Mnnesota and South Dakota, 10
showed prom se of high yields. The chickpea accession Pl 451432 from Iran
yi el ded well under hot dry conditions in North Dakota in 1988.

d. Gasses and Corn

Three Pl lines of Daetylis were used in the devel opment of the variety "Dawn,"
a new 8 clone synthetic Ochardgrass. Al three accessions (315417, 315425,
325302) canme fromthe USSR and contributed hardiness, good seeding ability, and
| eaf and stemrust resistance. O 70 proso mllets tested in Mnnesota the
best yielding accessions were: Pl 212108, 408805, and 463423. O 58 foxtail
mllets the highest yielders were 182260 and 290464. Good drought and chinch
bug tol erance was found in Sorghum accessions grown in Kansas.

Resi stance in corn to head smut (especi al I(}/ in 213730 and 340837), conmon rust,
1st and 2nd brood European corn borer, drought was reported by cooperators
in 1988. Qther wuseful traits noted |ncI uded: long kernel's, hard stalks, high
kernel row number, and attractive seed colors (for ornamental corn).

3. Evaluations at the Pl Station
a. Agrononmic and horticultural traits

Variation for plant height, total plant weight, and the enzyme diaphorase was

found and recorded in 39 accessions of Cuphea. Additional accessions will be
collected in Brazil in 1989.

Plants in the mint fanm |y (Lam aceae) were screened for suitability as honey
bee forage. After two vyears, the follow ng species show prom se:

foeniculum, A.rugosa, | Qnﬁnmﬂmim.zuginjgw“d-a plant that is probably a
hybrid between A.. goeg; lum and A. rueosa. Winter hardiness 'tests are
continuing on Brassica species at 9 locations on 422 accessions; The nost
promsing types for seed yield in lowa at this time are B.juncea accessions.



h. Pest eval uations

One hundred corn lines were evaluated for silk feeding resistance to the corn
earworm but none were better than the susceptible check. O 575 corns tested
for first brood European corn borer resistance, 95 rated resistant. Pl 340856
a popeorn, has been found to be resistant to silk feeding by the corn earworm
and, based on the reaction' of F1's with susceptible popcorn, the resistance is
domi nant.

Data were collected fromthe field on the reaction of 163 sunflower accessions
to the sunflower noth

Wde differences were noted in Iygus bug reproduction on 28 amaranth accessions
(A-5503 had 20.8 lygus to 379.4 for A-5552 after 3 weeks of feeding).

O 50 accessions, selected from 700 previously tested corn lines wth good
resistance to race 1 of northern leaf blight, 11 had excellent resistance to
races'l and 2 of NLB: 482974, 482975, 482977, 482979, 482984, 482989, 482991
482997, 483000, 483006 and 485343. However, all were susceptible to comon
smit.  Another 64 accessions were evaluated in our winter nursery in Puerto
Rico for rust and southern leaf blight. The nost pronmising lines were: 196303-
segregating for rust resistance, SLB resistant, 277162-moderate resistance to
rust and SLB, 32111l-resistant tO rust, susceptible to SLB, 444707-resistant to
rust, noderately resistant to SLB, 511784-susceptible to noderately resistant
to rust, resistant to SLB, 512027-susceptible to rust, resistant to SLB
512029-moderate resistance to rust and SLB, 506347-segregating for rust

resistance, resistant to SLB, 506348-segregating for rust resistance, resistant
to SLB.

Powdery mi | dew resistance in cucunber was found in 36 of 750 accessions in
greenhouse tests on true |eaves. Spore production was |owest on |eaves of
197088, 288238, 321006, and 390258.

IV. Plans for next vear

Through interactions with 10 Crop Advisory Conmittees and the Nati onal Program-
Leader for Cernplasm we will continue with our gernplasm acquisition program
By utilizing data in GRIN we will attenpt to prevent duplicate sanmples from
entering the Systemand will work nore closely with personnel at the Nationa
Seed Storage Lab in cleaning up nultiple back up seed lots housed there. W
will also be able to provide sone relief to NSSL's cold storage space problem

by tenporarily storing |arge seed |ots of several species in our new cold
storage room

W will continue our close |iaison with the cAC's to facilitate suitable
evaluation  prograns, including entry of descriptor data into GRIN

Wnter nursery increases of corn and sunflowers will continue in Puerto Rico
and we will grow out 50 accessions of corn on St. Croix for post entry
quarantine (APH S approval pending).
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