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Edema.
M.B. Kirkham.

Current research concerns edema, which is an abnormal accumulation of fluid in plant cells. The research is being car-
ried out in association with Kimberly A. Williams and Sunghun Park in the Department of Horticulture, Forestry, and
Recreational Resources, along with graduate student Qingyu Wu. Nicole Rud, another graduate student who also worked
on the project, graduated in December, 2009. Edemata are a physiological disorder, not caused by any pathogen. They
occur only under greenhouse conditions, and in the past, they have been thought be due to overwatering. Because wheat
is usually grown in the field, edemata on wheat apparently have not been documented. We reported last year that lack of
ultraviolet light was a cause for edemata (also called intumescences or enations) in tomato plants. The glass of green-
houses filters out ultraviolet light, which makes the plants susceptible to the intumescences. When we added back UV-B
light to the tomato plants grown under greenhouse conditions, they did not develop the intumescences. Kirkham and
Keeney (1974) associated the formation of enations on leaves of potato, which they observed under controlled environ-
mental conditions, with the presence of abnormal amounts of ethylene, a gaseous hormone. We are carrying out research
to determine the biochemical reason for the formation of the intumescences in tomato.

Reference.
Kirkham MB and Keeney DR. 1974. Air pollution injury of potato plants grown in a growth chamber. Plant Dis Rep
58:304-306.

News.

Ms. Kalaiyarasi Pidaran is continuing work toward the master’s degree. Under greenhouse conditions, she is studying
the effect of water deficit on sorghum hybrids varying in maturity.

The book on carbon dioxide, cited last year, will be published by CRC Press in late March, 2011 (see Publica-
tions, below). Here is an excerpt from the epilogue:

“Because elevated carbon dioxide stimulates growth, yield is usually increased under elevated carbon dioxide.
In a classic paper, Kimball (1983) analyzed more than 430 observations of the yield of 37 species grown
with CO, enrichment, which were published in more than 70 reports of experiments carried out in a 64 year
period beginning in 1918. His analysis showed that, with a doubling of atmospheric CO, concentration,
yield probably will increase by 33%. In this book I have not cited papers dealing with models, except in
passing. My focus has been on data published in refereed journal articles. However, Ken Caldeira at the
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Carnegie Institution for Science in Stanford, California has modeled plant growth under elevated CO,. He
and his colleagues (Govindasamy et al. 2002) have found that “doubling the amount of carbon dioxide while
holding steady all other inputs —water, nutrients, and so forth—yields a 70 percent increase in plant growth,
an obvious boon to agricultural productivity” (Levitt and Dubner 2009, p. 185). This is an even greater
increase than that documented by Kimball (1983). The year to year increases in crop yields that have been
observed during the last 50 years, since Charles Keeling first started to record the CO, concentration in the
atmosphere in 1958, probably are related, in part, to the increased CO, concentration in the atmosphere. If
other factors controlling plant growth are neglected, we can calculate that yields are 7% more in 2008 than
in 1958 due to the increase in atmospheric CO,. The elevated levels of CO, in the air probably are adding to
our food security without our recognizing it.

References.
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Notice of release of KSI2ZWGGRCS5 (TA5092) hard red winter wheat germ plasm homozygous for
the phlb gene.

B. Friebe, L.L. Qi (USDA-ARS, Northern Crop Science Laboratory, Fargo, ND 58102-2765, USA), C. Liu (School of
Life Science and Technology, University of Electronic Science and Technology of China, Chengdu, Sichuan 610054, PR
China), W. Liu (Laboratory of Cell and Chromosome Engineering, College of Life Sciences, Henan Agricultural Univer-
sity, Zhengzhou, Henan 450002, PR China), D.L. Wilson, W.J. Raupp, and B. S. Gill.

Kansas Agricultural Experiment Station announces the release of KSI2WGGRCS5 (TA5092) hard red winter wheat
germ plasm homozygous for the phlb gene for breeding and experimental purposes. KS12WGGRCSS is derived from
the cross ‘Overley/TA3809 F,//Overley F /3/Amadina F,’, where TA3809 is a Chinese Spring stock homozygous for the
phlb mutant allele, which is a 70-Mbp deletion at the pairing homoeologous (Ph[) locus. In homozygous phlb plants,
homoeologous wheat chromosomes and, in ‘wheat X alien’ species hybrids, homoeologous wheat and alien chromosomes
from related species can pair and recombine, allowing the production of wheat-alien recombinants. KS12WGGRCS55 is
homozygous for phlb, which results in homoeologous chromosome pairing in about 46% of the pollen mother cells. The
transfer of phlb to adapted hard red winter wheats will accelerate the production and evaluation of wheat-alien recom-
binants under field conditions and their use in wheat improvement.

Small quantities (3 grams) of seed of KS12WGGRCS5S5 are available upon written request. We request that the
appropriate source be given when this germ plasm contributes to research or development of new cultivars. Seed stocks
are maintained by the Wheat Genetic and Genomic Resources Center, Throckmorton Plant Sciences Center, Kansas State
University, Manhattan, KS 66506.

Notice of release of KSI2WGGRC56 (TA5619, TA5620, TA5621) stem rust-resistant wheat germ
plasm.

B. Friebe, W. Liu (Laboratory of Cell and Chromosome Engineering, College of Life Sciences, Henan Agricultural Uni-
versity, Zhengzhou, Henan 450002, PR China), D.L. Wilson, W.J. Raupp, M.O. Pumphrey (Department of Crop and Soil
Sciences, Washington State University, Pullman, WA 99164-6420, USA), J. Poland and R.L.. Bowden (USDA-ARS Hard
Winter Wheat Genetic Research Unit), A K. Fritz (Department of Agronomy), and B.S. Gill.

The Agricultural Research Service, U.S. Department of Agriculture and the Kansas Agricultural Experiment Station
announce the release of KS12WGGRC56 wheat germ plasm with resistance to stem rust Sr5/ for breeding and experi-
mental purposes. KS12WGGRC56 has the short arm 3S*S derived from Ae. searsii translocated to the long arms of
wheat chromosomes 3A, 3B, and 3D in the form of the Robertsonian translocations T3AL-3SS (KS12WGGRC56-3AL,
TA5619), T3BL-3S*S (KS12WGGRC56-3BL, TA5620), and T3DL-3S*S (KS12WGGRC56-3DL, TA5621), respec-
tively. KS12WGGRC56-3AL is derived from the cross “TA3809/TA6555 F,’, where TA3809 is the Chinese Spring
stock homozygous for the homoeologous pairing mutant allele phlb and TA6555 is a Chinese Spring—Ae. searsii disomic
substitution line where the Ae. searsii chromosome 3S* is substituting for the loss of wheat chromosome 3A (DS3S5(3A).
KS12WGGRC56-3BL is derived from the cross “TA3809/TA6556 F,’, where TA6556 is a Chinese Spring-Ae. searsii
disomic substitution line where the Ae. searsii chromosome 3S°® is substituting for the loss of wheat chromosome 3B
(DS3S*(3B); and KSI2ZWGGRCS56-3DL is derived from the cross “TA3809/TA6557 F,”, where TA6557 is a Chinese
Spring—Ae. searsii disomic substitution line where the Ae. searsii chromosome 3S* is substituting for the loss of wheat
chromosome 3D (DS3S*(3D). The 3S*S arm has a gene conferring resistance to stem rust (Puccinia graminis f. sp. tritici
Eriks. & E. Henn.) races RKQQC and TTKSK designated as Sr57 . The T3AL-3S*S, T3BL-3S*S, and T3DL-3S*S stocks
are new sources of resistance to Ug99, are cytogenetically stable, and may be useful in wheat improvement.
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Small quantities (3 grams) of seed of KS12WGGRCS56 are available upon written request. We request that the
appropriate source be given when this germ plasm contributes to research or development of new cultivars. Seed stocks
are maintained by the Wheat Genetic and Genomic Resources Center, Throckmorton Plant Sciences Center, Kansas State
University, Manhattan, KS 66506.

Noatice of release of KSI2ZWGGRCS57 (TA5617) stem rust-resistant wheat germ plasm.

B. Friebe, L.L. Qi (USDA-ARS, Northern Crop Science Laboratory, Fargo, ND 58102-2765, USA), C. Qian (National
Key Laboratory of Crop Genetics and Germplasm Enhancement, Nanjing Agricultural University, Nanjing, Jiangsu, PR
China), P. Zhang (Plant Breeding Institute, University of Sydney, Camden, NSW 2570, Australia), D.L. Wilson, W.J.
Raupp, M.O. Pumphrey (Department of Crop and Soil Sciences, Washington State University, Pullman, WA 99164-6420,
USA),J. Poland and R.L. Bowden (USDA-ARS Hard Winter Wheat Genetic Research Unit), A K. Fritz (Department of
Agronomy), and B.S. Gill.

The Agricultural Research Service, U.S. Department of Agriculture and the Kansas Agricultural Experiment Station
announce the release of KS12WGGRCS57 hard red winter wheat germ plasm with the stem rust resistance gene Sr52 for
breeding and experimental purposes. KSI2ZWGGRCS57 is derived from the cross “TA3060/TA7682 F,”, where TA3060 is
a Chinese Spring wheat stock monosomic for chromosome 6D (CSM6D) and TA7682 is a Chinese Spring—Dasypyrum
villosum disomic chromosome addition line for the D. villosum chromosome 6V#3 (DA6V#3). KS12WGGRCS57 has
the long arm 6V3#L derived from D. villosum translocated to the short arm of wheat chromosome 6AS in the form of a
Robertsonian T6AS-6V#3L translocation. The 6V3#L arm in TO6AS-6V#3L has a gene conferring resistance to stem rust
(Puccinia graminis f. sp. tritici Eriks. & E. Henn.) (races RKQQC and TTKSK) designated as Sr52. Sr52 is tempera-
ture-sensitive and is most effective at 16°C, partially effective at 24°C, and ineffective at 28°C. The T6AS-6V#3L stock
is a new source of resistance to Ug99, is cytogenetically stable, and may be useful in wheat improvement.

Small quantities (3 grams) of seed of KSI12WGGRCS57 are available upon written request. We request that the
appropriate source be given when this germ plasm contributes to research or development of new cultivars. Seed stocks
are maintained by the Wheat Genetic and Genomic Resources Center, Throckmorton Plant Sciences Center, Kansas State
University, Manhattan, KS 66506.

Notice of release of KSI2WGGRCS58 (TA5630, TA5625, TA5643) stem rust-resistant wheat germ
plasm.

B. Friebe, W. Liu (Laboratory of Cell and Chromosome Engineering, College of Life Sciences, Henan Agricultural Uni-
versity, Zhengzhou, Henan 450002, PR China), D.L. Wilson, W.J. Raupp, M.O. Pumphrey (Department of Crop and Soil
Sciences, Washington State University, Pullman, WA 99164-6420, USA), J. Poland and R.L. Bowden (USDA-ARS Hard
Winter Wheat Genetic Research Unit), A K. Fritz (Department of Agronomy), and B.S. Gill.

The Agricultural Research Service, U.S. Department of Agriculture and the Kansas Agricultural Experiment Sta-

tion announce the release of KSI2WGGRCS58 wheat germ plasm with resistance to stem rust Sr53 for breeding and
experimental purposes. KSI2ZWGGRC58 has a segment of the long arm SM:L derived from Ae. geniculata in the
form of an interstitial translocation Ti5SDS-5DL-5MeL-5DL (KS12WGGRC58-Ti, TA5630) and terminal transloca-
tions TSDL-5MgL-5MeS (KS12WGGRC58-T1, TA5625) and TSDL-5MgL-5M#S (KS12WGGRC58-T2, TA5643).
KS12WGGRC58-Ti is derived from the cross “TA5599/Lakin F,’, where TA5599 is a wheat-Ae. geniculata terminal
translocation stock consisting of part of the long arm of wheat chromosome 5D, part of the long arm of the Ae. genicu-
lata chromosome arm SMeL, and the complete short arm SMsS, and Lakin is a Kansas hard red winter wheat cultivar.
KS12WGGRC58-T1 and KS12WGGRC58-T2 are derived from the cross “TA5599/TA3808 F,” where TA3809 is the
Chinese Spring stock homozygous for the homoeologous pairing mutant allele ph/b, with SMeL shortened by 10% and
20% , respectively, compared to that of TA5599. The SM:L arm has a gene conferring resistance to stem rust (Puccinia
graminis f. sp. tritici Eriks. & E. Henn.) races RKQQC and TTKSK designated as Sr53. The Ti5SDS-5DL-5MeL-5DL
and T5DL-5MgL-5MsS stocks are new sources of resistance to Ug99, are cytogenetically stable, and may be useful in
wheat improvement.
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Small quantities (3 grams) of seed of KS12WGGRCS58 are available upon written request. We request that the
appropriate source be given when this germ plasm contributes to research or development of new cultivars. Seed stocks
are maintained by the Wheat Genetic and Genomic Resources Center, Throckmorton Plant Sciences Center, Kansas State
University, Manhattan, KS 66506.

Notice of release of KSI2ZWGGRCS59 wheat streak mosaic virus- and Triticum mosaic virus-
resistant wheat germ plasm.

B. Friebe, W. Liu (Laboratory of Cell and Chromosome Engineering, College of Life Sciences, Henan Agricultural
University, Zhengzhou, Henan 450002, PR China), L.L. Qi (USDA—-ARS, Northern Crop Science Laboratory, Fargo, ND
58102-2765, USA), D.L. Wilson, W.J. Raupp, J. Poland and R.L. Bowden (USDA—-ARS Hard Winter Wheat Genetic Re-
search Unit); A K. Fritz (Department of Agronomy), D.L. Seifers (Kansas State University, Agricultural Research Center,
Hays, KS), and B.S. Gill.

The Agricultural Research Service, U.S. Department of Agriculture and the Kansas Agricultural Experiment Station an-
nounce the release of KS12WGGRCS59 hard red winter wheat germ plasm with resistance to wheat streak mosaic virus
and Triticum mosaic virus for breeding and experimental purposes. KS12WGGRCS59 is derived from the cross ‘TA3061/
TAT7700//TA3809 F,”, where TA3061 is a Chinese Spring wheat stock monosomic for chromosome 7D (CSM7D),
TA7700 is a ditelosomic wheat-Thinopyrum intermedium addition line having the long Th. intermedium chromosome
arm 7S#3L added to the wheat genome, and TA3809 is a Chinese Spring stock homozygous for the ph/b mutant allele.
KSO08WGGRCS9 has the 7S#3L translocated to the short arm of wheat chromosome 7B in form of the Robertsonian
translocation T7BS-7S#3L. The 7S#3L arm has a gene conferring resistance to Wheat streak mosaic virus (WSMV)
and Triticum mosaic virus (TriMV) designated as Wsm3. Wsm3 confers resistance to WSMV at 18°C and 24° and also
confers resistance to TriMV at 18°C but is not effective against this virus above 24°C. The T7BS-7S#3L stock is a new
source of resistance to WSMV and TriMV, is cytogenetically stable, and may be useful in wheat improvement.

Small quantities (3 grams) of seed of KS12WGGRCS59 are available upon written request. We request that the
appropriate source be given when this germ plasm contributes to research or development of new cultivars. Seed stocks
are maintained by the Wheat Genetic and Genomic Resources Center, Throckmorton Plant Sciences Center, Kansas State
University, Manhattan, KS 66506.
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In 2010, 1,600,000 acres of wheat were planted in Nebraska and 1,490,000 were harvested with an average yield of 43
bu/acre for a total production of 64,070,000 bu. This crop would be considered a small crop. Autumn rains in 2009
prevented much of eastern Nebraska from harvesting corn and soybeans in time to plant wheat after the summer crop. In
2009, 1,700,000 acres of wheat were planted in Nebraska and 1,600,000 were harvested with an average yield of 48 bu/
acre for a total production of 76,800,000 bu. In 2008, 1,750,000 acres of wheat were planted in Nebraska and 1,670,000
were harvested with an average yield of 44 bu/acre for a total production of 73,500,000 bu.

New cultivars.

In 2010, two new wheat cultivars were formally released. NE01481, to be marketed as Husker Genetics Brand
McGill, in honor of a legendary professor of genetics at the University of Nebraska, was selected from the cross
‘NE92458/Ike’. The pedigree of NE92458 is ‘OK83201/Redland’ and the pedigree of OK83201, an experimental line
developed by Oklahoma State University is ‘Vona//Chisholm/Plainsman V’. McGill was recommended for release
primarily due to its superior adaptation to rainfed wheat production systems in eastern and west central Nebraska and its
excellent resistance to wheat soil borne mosaic virus (WSBMV). McGill is moderately resistant to moderately suscep-
tible to stem rust (caused by Puccinia graminis Pers.: Pers. f. sp. tritici Eriks & E. Henn.) in field nursery tests inocu-
lated with a composite of stem rust races (RCRS, QFCS, QTHJ, RKQQ, and TPMK). In greenhouse tests, it is resistant
to races TPMK, QFCS, and RCRS, but susceptible to race TTTT and RKQQ. It is moderately resistant to moderately
susceptible to leaf rust (caused by P. triticina Eriks), and moderately susceptible to susceptible to stripe rust (caused by P.
striiformis Westendorp f. sp. tritici). McGill is susceptible to Hessian fly (Mayetiola destructor Say) and to wheat streak
mosaic virus (field observations in NE). McGill has acceptable milling and baking end-use quality.

The second line is N104421, which will be marketed as Husker Genetics Brand Robidoux in honor of a pioneer French
trapper who had a trading post between Nebraska and Wyoming. Robidoux was selected from the cross ‘NE96644/
Wahoo (sib)’ where the pedigree of NE96644 is ‘Odesskaya P/Cody//Pavon 76/3*Scout 66°. Robidoux was released
primarily for its superior performance under irrigation and rainfed conditions in western Nebraska (west of North Platte,
where drought is common) and irrigated production sites in western Nebraska and eastern Wyoming. This cultivar seems
to have good drought tolerance and does best in irrigated environments in the drier areas (eastern WY). Robidoux is
moderately resistant to stripe rust (caused by P. striiformis Westendorp f. sp. tritici), moderately resistant to moderately
susceptible to stem rust (caused by P. graminis Pers.: Pers. f. sp. tritici Eriks & E. Henn.) in field nursery tests inoculated
with a composite of stem rust races, moderately susceptible to leaf rust (caused by P. triticina Eriks). Robidoux is sus-
ceptible to Hessian fly (M. destructor Say) and to wheat streak mosaic virus. Robidoux is susceptible to common bunt
(syn. stinking smut, caused by Tilletia spp.) and seed treatments are recommended. Where common bunt was present,
Robidoux was the only line with the tell-tale odor and diseased kernels. The overall end-use quality characteristics for

281





