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III. PROGRESS OF WORE AND PRINCIPAL ACCOMPLISHMENTS

A. Introduction of new eermnlasrq

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

B. GermDlasm MUltiDliCatiOn

Seed increases were attempted on nearly 2500 accessions at Ames, including:
686 corn, 379 Brassica, 334 Amaranthus, 328 Helianthus, 165 Cucumis (cucumber
and cantaloupes), 135 foxtail millets, 71 proso  millets, 78 pumpkin-squash, 62
carrot, 45 cuphea, 40 parsley, 36 Crambe,  and 33 chicory. Another 100 beets
were increased in Utah under isolation tents in the field.

Pollination by hand (sunflower, pumpkin, corn) or bees (cantaloupe, cucumber,
carrot, parsley, Brassica, wild sunflower) is carried out on all outcrossing
species to maintain genetic purity. Inbred corn is selfed,  others are
sib-mated. Population size for corn and sunflower regenerations is 200, but
pumpkin, cantaloupe and cucumber regrows involve 24 plants.

C. GermDlasm Distribution

There were 314 domestic 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 from last year, continuing a
trend of increased use of our germplasm by researchers, especially in foreign
countries.
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Distributions by crop show the effects of Crop Advisory Committee evaluation
plans being carried out. Oilseed Brassica was highest in distribution (8605),
followed by Cucumis (6525) and Helianthus (3951). Others of significance were:
corn - 1847 packets, beets - 889, carrot - 623, Melilotus - 406, Crambe  - 381,
Cuphea i 251, Agrostis - 151, Pumpkins - 157, and Amaranthus - 141.

,
D. Germnlasm Evaluation

-'
1. Woody Ornamental Regional Trials.

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

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

2. Cooperator Evaluations

a. Vegetables

The entire cucumber collection was evaluated for five diseases (downy mildew,
powdery mildew, angular leafspot, anthracnose, and target leafspot).
Accessions exhibiting resistance to at least 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 newly released carrot from Wisconsin
"High Carotene Mass Carrot Population" came from PI 261648. Other carrot and
parsley accessions are being successfully used in regeneration of somatic
embryos from callus culture.

Tomato accessions are being used in Ohio as sources of insect resistance and in
Michigan as sources of bacterial canker resistance.

Fusarium and pink root resistance were located in several onion accessions and
resistance to both diseases was found in 10 accessions of 4 wild Alliunp spp. in
tests in Wisconsin.

b . Oil Seed and Special Crops

Sunflower accessions showed rust tolerance in Minnesota (170412, 170418,
170426, 251464, 380563) and possible Phomopsis resistance in North Dakota
(431535, 431538, 471077). Other useful traits found included: short plant
height, good yield, drought hardiness, and cytoplasmic male sterility.

Oilseed Brassica accessions showed black rot resistance (especially PI 173861),
winterhardiness, low seed glucosinolates, and blackleg and white rust
resistance.
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Six Crambe  accessions showed good yields in Nebraska in 1988 but will need to
be evaluated further. In Wisconsin, drought tolerance in amaranth was noted in
PI 477913 and good yields of A. cruentus accessions was observed in Nebraska.

C . Legumes

Two 'Hairy Peruvian' alfalfa accessions (PI 247789 and 247790) were used to
develop the recently released germplasm 'B16-PLH,'  and its leafhopper
resistance came from the two PI accessions. Trifolium seminilosuxq  (PI 234412)
was used as a differential for Rhizobiuq strains in Michigan. Three AstraPalus
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 PI 171772 but it needs
further evaluation. Four accessions of peas (471275, 471300, 471305, and
471330) need further evaluation for possible tolerance to Anhanomvceg root
rot. Out of 170 Vigna accessions tried in Minnesota and South Dakota, 10
showed promise of high yields. The chickpea accession PI 451432 from Iran
yielded well under hot dry conditions in North Dakota in 1988.

d. Grasses and Corn

Three PI lines of Dactylis  were used in the development of the variety "Dawn,"
a new 8 clone synthetic Orchardgrass. All three accessions (315417, 315425,
325302) came from the USSR and contributed hardiness, good seeding ability, and
leaf and stem rust resistance. Of 70 proso  millets tested in Minnesota the
best yielding accessions were: PI 212108, 408805, and 463423. Of 58 foxtail
millets the highest yielders were 182260 and 290464. Good drought and chinch
bug tolerance was found in Sorghum accessions grown in Kansas.

Resistance in corn to head smut (especially in 213730 and 340837),  common rust,
1st and 2nd brood European corn borer, and drought was reported by cooperators
in 1988. Other useful traits noted included: long kernels, hard stalks, high
kernel row number, and attractive seed colors (for ornamental corn).

3. Evaluations at the PI Station

a. Agronomic 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 inthe mint family (Lamiaceae) were screened for suitability as honey
bee forage. After two years, the following species show promise: Aeastache
foeniculuq,  4. rueosa,  Pvcnanthemum virginianurg  and a plant that is probably a
hybrid between A.. foeniculum and 9. rueosa. WiAter hardiness 'tests are
continuing on Brassica species at 9 locations on 422 accessions; The most
promising types for seed yield in Iowa at this time are B.  junceq  accessions.
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b. Pest evaluations

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

Data were collected from the field on the reaction of 163 sunflower accessions
to the sunflower moth.

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

Of 50 accessions, selected from 700 previously tested corn lines with good
resistance to race 1 of northern leaf blight, 11 had excellent resistance to
races'1 and 2 of NLB: 482974, 482975, 482977; 482979, 482984, 482989, 482991,
482997, 483000, 483006 and 485343. However, all were susceptible to common
smut. Another 64 accessions were evaluated in our winter nursery in Puerto
Rico for rust and southern leaf blight. The most promising lines were: 196303-
segregating for rust resistance, SLB resistant, 277162-moderate resistance to
rust and SLB, 321111-resistant to rust, susceptible to SLB, 444707-resistant to
rust, moderately resistant to SLB, 511784-susceptible  to moderately 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 mildew resistance in cucumber was found in 36 of 750 accessions in
greenhouse tests on true leaves. Spore production was lowest on leaves of
197088, 288238, 321006, and 390258.

IV. Plans for next vear

Through interactions with 10 Crop Advisory Committees and the National Program-
Leader for Germplasm, we will continue with our germplasm acquisition program.
By utilizing data in GRIN we will attempt to prevent duplicate samples from
entering the System and will work more closely with personnel at the National
Seed Storage Lab in cleaning up multiple back up seed lots housed there. We
will also be able to provide some relief to NSSL's  cold storage space problem
by temporarily storing large seed lots of several species in our new cold
storage room.

We will continue our close liaison with the CAC's  to facilitate suitable
evaluation programs, including entry,of descriptor data into GRIN.

Winter 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 (APHIS approval pending).
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V. Publications

From the PI Station Staff

OLSON, D. L. and R. L. WILSON. 1988. Preliminary study of amaranth yield loss
caused by the tarnished plant bug, Lygus lineolaris (Palisot de Beauvois). J.
Iowa Acad.  Sci. 95: A8. t .

WILSON, R, L. 1988. Iowa Report. Ann. Plant Resist. Insects Newsletter
14:17-18.

WILSON, R. L. 1988. Progress report on sunflower moth, Homoeosoma electellum,
research at the Plant Introduction Sttion, Ames, Iowa. Proc. 4th Ann. Great
Plains Sunflower Insect Workshop: 71.

WILSON, R. L. and V. L. COLLISON. 1988. Field cage study of the effects of i
four honey bee strains and hand pollination on the seed of a wild sunflower.
Seed Sci..  and Tech. 16:471-475.

WILSON, R. L. and B. R. WISEMAN.  1988. Field and laboratory evaluation of
selected maize plant introductions for corn earworm responses at two locations.
Maydica (In press).

WIDRLECHNER, M. P. 1988. Testing native, perennial mint family plants as bee
pasture. Presented to the Tenth North American Prairie Conference.
Proceedings of the Tenth North American Prairie Conference. Chapter 11.07, 5
PP.

WIDRLECHNER, M. P. 1988. Finding "new plants" for the midwest.  Iowa
Arboretum News 8(3):3.

WIDRLECHNEE, M. P. Steps in becoming your own plant breeder. Proceedings 3rh
National Herb Growing & Marketing Conf. (In press).

WIDRLECHNRR, M. P. The Germplasm Resources Information Network and ex &&
conservation of prairie plant germplasm. Proceedings of the 11th North Amer.
Prairie Conf. (In press).

WIDRLECHNER, M. P. Trends influencing the introduction of new landscape
plants. Proceedings of the 1st Natl. New Crops Symposium. (In press).

ROATH, W. W., and J. S. POMEROY. 1988. Effects of selected head bagging
materials on seed yield, seed germination, Rhizopus head rot, and outcrossing
of HA 89 inbred sunflower (Helianthus annuus L.) Proc. 12th Intl. Sunflower
Conf. :505-510.

ROATH, W.-W.-,-J. S. POMEROY, and M. P. WIDRLECHNER. 1988. Effects of
sunflower (Helianthus annuus  L,) pollen storage conditions on pollen viability
and progeny Mdhl allelic frequency Proc. 12th Intl. Sunflower Conf. :331-336. .
ROATH, W. W. and M. P. WIDRLECHNER. 1988 Inducing germination of dormant
Cuphea seed and the effects of various induction'methods on seedling survival.
Seed Sci. Tech. 16:699-703.
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Publications from Coonerators

@UZONE+ \ .

BROWN, .I. K. and M. R. NELSON. 1988. Transmission, Host Range, and
Virus-Vector Relationships of Chino de1 Tomate  Virus, a Whitefly-Transmitted
Geminivirus from Sinaloa, Mexico. Plant Disease 72:866-868.

RAY, D. T., A. E. THOMPSON, and A. C. GATHMAN.  1988. Interspecific
Hybridization in Cuahea.H o r t S c i e n c e  23:7X-753.

ARKANSAS

GOODE, M. .I., T. E. MORELOCK, and J. L. BOWERS. 1988. 'Fall Green' Spinach.
HortScience 23:931.

CALIFORNIA

KHAN, I. A., L. F. LIPPERT,  and M. 0. HALL. 1988. Potential for Breeding
EYMV-Resistant Muskmelon Using PI 414723 as a Source of Resistance.
HortScience 23:815  (abstr.).

LEHMAN, W. F., D. L. STUTEVILLE, and V. L. MARBLE. 1988. Registration of UC
193 Alfalfa Germplasm with High Resistance to Downy Mildew and Fusarium Wilt.
Crop Sci. 28:578.

LEWELLEN, R. T. and I. 0. SKOYEN. 1988. Registration of C309 and C309CMS
Sugarbeet Parental Lines. Crop Sci. 28:581.

LEWELLEN, R. I. and I. 0. SKOYEN. 1988. Registration of Four Monogerm,
Self-Fertile, Random-Mated Sugarbeet Germplasms. Crop Sci. 28:837-874.

PUNJA,  2. K., F. A. TANG, and L. H. WATKINS. 1988, Identification of
resistance to root knot nematodes and virus diseases in Cucumis metuljferus and
approaches to hybridization with Cucumis sativug  by protoplast fusion.
Phytopathology 78:1578  (abstr.).

RICK, C. M., J. W. DEVERNA, R. T. CHETELAT, and M. A. STEVENS. 1988.
Potential Contributions of Wide Crosses to Improvement of Processing Tomatoes.
Acta Horticulturae :No.  200:45-55.

WATKINS, L. H.; Z. K. PTJNJA,  and G. E. TOLLA.  -1988. A rapid and efficient
technique for screening cucumber fruit for resistance to Rhizoctonia belly rot
caused by Rhizotonia solanl,  AG-4. Phytopathology 78:1578  (abstr.).

WHITNEY, E. D.‘ 1988. Imm.mity to ErvsiDhe pOlVWn& in ,&& e,
accessions from Europe. Phytopathology 78:1528  (abstr.).
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ZINK, F. W. and C. E. THOMAS. 1988. Resistance to Fusarium wilt in.muslunelon
breeding line MR-1. Phytopathology 78:630  (abstr.).

COLORADO

HECKER,  R. J. and E. G. RURPEL. 1988. Registratien of Rhizoctonia Root Rot
Resistant Sugarbeet Germplasm FC 709. Crop Sci. 28:1039-1040.

SMITH, G. A. and E. G. RUPPEL. 1988. Registration of FC 609 and FC 609CMS
Sugarbeet Germplasm. Crop Sci. 28:1039.

GEORGIA

JAWORSKI, C. A., M. H. BASS, S. C. PHATAK, and A. E. THOMPSON. 1988.
Differences in Leaf Tumescences  between Cuahea  Species.HortScisnce
23:908-909.

JAWORSKI, C. A., S. C. PHATAK, A. E. THOMPSON, and S. R. GHATE. 1988. Growth
and Flowering of Cuphea glutinosa Selections for Ornamental Ground Cover.
HortScience 23:820  (abstr.).

WIDSTROM, N. W., B. R. WISEMAN,  and W. W. MCMILLIAN. 1988. Registration of
GT-DDSA (CS) and GT-DDSB (CS) Maize Germplasms. Crop Sci. 28:1036-1037.

HAWAII

SEKIOKA, T. T., K. TAKEDA, J. S. TANAKA, and J. C. GILBERT. 1988. 'Mile'
Cucumber. HortScience 63:640.

IDAHO

CORSINI, D. L., J. J. PAVEK, and J. R. DAVIS. 1988. Verticillium Wilt
Resistance in Noncultivated Tuber-Bearing Solarium Species.P l a n t  D i s e a s e
72~148-151.

JLLINOIS

BERNARD, R. L. and C. R. CREMEENS. 1988. Registration of 'Corsoy  79' Soybean.
Crop Sci. 28:1027.

BERNARD, R. L. and C. R; CREMEENS. 1988. Registration of 'Williams 79'
Soybean. Crop Sci. 28:1027.

BERNARD, R. I,. and C. R, CREMEENS. 1988. Registration of 'Williams 82'
Soybean. Crop Sci. 28:1027-1028.

BERNARD, R. L. and C. R. CREMEENS. 1988. Registration of 'Will' Soybean.
Crop Sci. 28:1028.

9



. *

BERNARD, R. L., C. R. CREMEENS, and G. L. SPRAU. 1988. Registration of
'Lawrence' Soybean. Crop Sci. 28:1028.

BERNARD, R. L., G. R. NOEL, S. C. ANAND,  and J. G. SHANNON. 1988.
Registration of 'Cartter' Soybean. Crop Sci. 28:1029-1030.

BERNARD, R. L., G. R. NOEL, S. C. ANAND,  and J. G. SHANNON. 1988.
Registration of 'Fayette' Soybean. Crop Sci. 28:1028-1029.

BERNARD, R. L., G. R. NOEL, S. C. ANAND,  and J. G. SHANNON. 1988.
Registration of 'CN210' and 'CN290' Soybean. Crop Sci. 28:1030.

JUVIK,  J. A. and C. J. D'ARCY. 1988. Sugary (su) and sugary enhancer (se)
Sweet Corn Inbreds with Resistance to Maize Dwarf Maize Virus. HortScience
23:412-413.

MANANDHAR, J. B., G. L. HARTMAN,  and J. B. SINCLAIR. 1988. Soybean Germ Plasm
Evaluation for Resistance to Colletotrichum truncaturq.  Plant Disease 72:56-59.

NELSON, R. L. and L. E. SCHWEITZER. 1988.. Evaluating Soybean Germplasm for
Specific Leaf Weight. Crop Sci. 28:647-649.

INDIANA

OBANNI, J., F. L. PATTERSON, J. E. FOSTER, and H. W. OHM. 1988. Genetic
Analyses of Resistance of Durum Wheat PI 428435 to The Hessian Fly. Crop Sci.
28:223-226.

OHM, H. W., G. SHANER, J. E. FOSTER, F. L. PATTERSON, and G. BUECHLEY. 1988.
Registration of 'Clark' Wheat. Crop Sci. 28:1032.

PATTERSON, F. L., J. E. FOSTER, and H. W. OHM. 1988. Gene H16 in Wheat for
Resistance to Hessian Fly. Crop Sci. 28:652-654.

IOWA

ATKINS, R. E. 1988. Registration of 19 Sorghum Parental Lines.' Crop Sci.
28:387.

FEHR. W. R., A. K. WALKER, A..  F. SCHMITTHENNER, S. R. CIANZIO, and B. K. VOSS.
1988. Registration of 'Elgin  87' Soybean. Crop Sci. 28:1025.

FEHR. W. R., A. K. WALKER,-&  F. SCHMITTHENNER, S. R, CIANZIO, and B. K. V&S.
1988. Registration of 'TN-4-86' Soybean. Crop Sci. 28:1026.

FREY, K. J., M. D. SIMONS, L. J. MICHEL, J. P. MURPHY and J. A. BROWNING.,
1988. Registration of Webster Oat Isolines as Parental Lines. Crop Sci.
28:386-387.

MUNGOMA, C. and L. M. POLLAK. 1988. Heterotic Patterns among Ten Corn Belt
and Exotic Maize Populations. Crop Sci. 28:500-504.
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m cont.

WEimANN,  v. K., W. R. FEHR, and S. R. CIANZIO. 1988. Analysis of Strategies
for Transfer of an Allele for Resistance to Phytophthora Rot in Soybean. Crop
Sci. ‘28:248-250.

SAS
.

L

SKINNER, D. 2. and D. L. STUTEVILLE. 1988. Polygenes in Diploid  Alfalfa That
Affect Resistance to Downy Mildew. Crop Sci. 283508-511.

KNAVEL, D. E. 1988. Ky-P7 Short-internode Muskmelon. HortScience 23:224.

WESTON, L. A., R. L. GENEVE, and J. E. STAUB. 1988. Physiological Mechanism
of Seed Dormancy in Cucumis sativus var. Hardwickii (Royle) Alef. HortScience
23:lOS (abstr.).

ELGIN, JR., J. H. and R. H. RATCLIFFE. 1988. Registration of B31, B32, and
B36 Alfalfa Germplasm Lines. Crop Sci. 28:379-380.

MCCOLLUM, G. D. 1988. Asp 8271 and Asp 8284 Asparagus Germplasm. HortScience
23: 641.

NG, T. J. 1988. 'Mary Gold' Muskmelon. HortScience 23:786.

DEVRIES, R. M. and C. T. STEPHENS. 1988. Reaction of Lycopersicon accessions
to Flavibacter  michi.Panense  subsp. michiaanense. Phytopathology 78:1565
(abstr.).

STEPHENS, C. T. and W. H. ELMER. 1988.. An In Vitro Assay to Evaluate Sources
Plant Diseaseof Resistance in Asnararmq spp. to Fusarium Crown and Root Rot.

72~334.337.

BARNES, D. K., c. c. SHEAFFER, G.-H. HEICHEL,  D.-M. SMITH, and R. N. PEADEN.  ~. _. . .
1988. .,RegFstration  of 'Nitro' -Alfalfa.. Crop Sci. 28:718.

BARNES,' D. K., C. P. VANCE, G. H. HEICHEL, M. A. PETERSON, and W, R. ELLIS. 1
1988. Registration of a Non-nodulation and Three Ineffective Nodulation

*Alfalfa Germplasms. Crop hi.  28:721-722.
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DAVIS, D. W. J'. L. BREWBAKER, and K. KAUKIS. 1988. Registration of NE-HY-13A
and NE-HY-13B Complementary Populations of Sugary Maize Germplasm. Crop Sci.
28:381.

DAVIS, D. W., W. RANDLE and J. V. GROTH. 1988. &me Sources of Partial
Resistance to Common Leaf Rust (Puccinia sorghi) in Maize and Strategy for
Screening. Maydica 33:1:13.

DAVIS, D. W., R. J. ZEYEN, and J. V. GROTH. 1988. AS11 Sweet Corn Population.
HortScience 23:411-412.

JOHNSON, D. R. and J. A. PERCICH. 1988. A laboratory method for evaluation of
wild rice (Zisania  galustris) germplasm for resistance to fungal  brown spot
caused by Bloolaris orvzae. Phytopathology 78:1616  (abstr.).

MuLiioLuND,  s. c., G. RAPP, JR. and A. L. OLLENDORP. 1988. Variation in
Phytoliths from Corn Leaves. Can. J. Bot. 66:2001-2008.

ORF, J. H., J. W. LAMBERT,  and B. W. KENNEDY. 1988. Registration of
'Glenwood' Soybean. Crop Sci. 28:575.

ANAND,  s. c., K. M. GALLO,  I. A. BAKER, and E. E. HARTWIG.  1988. Soybean
Plant Introductions with Resistance to Races 4 or 5 of Soybean Cyst Nematode.
Crop Sci. 28:563-564.

ANAND,  S. C.. and J. G. SHANNON. 1988. Registration of 'Hutcheson' Soybean.
Crop Sci. 28:1024-1025.

BEUSELINCR, P. R. and R. L. MCGRAW. 1988. Indeterminate Flowering and
Reproductive Success in Birdsfoot Trefoil. Crop Sci. 28:842-845.

RAO-ARELLI, A. P. and S:C. ANAND.  1988. Genetic Relationships among Soybean
Plant Introductions for Resistance to Race 3 of Soybean Cyst Nematode. Crop
Sci. 28:650-652.

NEB-

STAVELY, J. R., J. R. STEADMAN,  and K. F. GRAPTON.  1988. Combination of
broadly effective rust resistance into dry bean germplasm lines.
Phytopathology 78:1603  (abstr.).

COLBY, L. W. and L. C. PEIRCE. 1988. Using an Isozyme Marker to Identify
Doubled Haploids from Anther Culture of Asparagus. HortScience 23:761-763.
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GRAY, S. M., J. W. MOYER, and G. G. KENNEDY. 1988. Resistance in‘cucumiq  I&&
to'watermelon Mosaic Virus 2 Correlated with Reduced Virus Movement within
Leaves. Phytopathology 78:1043-1047.
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