








available to anyone involved in wheat germplasm improvement. Analysis of accession data
enables breeders to identify particular materials or geographic areas that can serve as sources of
useful traits.

Challenges for the future
Specific challenges of the Bank include:

® Reducing the effect of genetic drift, a consequence of natural selection and a constraint associated
with seed multiplication and regeneration. To minimize this problem, seed is being regenerated
only when necessary. Plans include accomplishing such regeneration only under controlled
conditions in special screenhouses.

® Developing a system by which the global collection can be reduced to a more meaningful core
collection without losing variability.

® Providing better communications and linkages among the germplasm banks of the world. This will
be vital to future progress.

For more information on wheat genetic resources at CIMMYT, see Skovmand et al. (1992).

Wheat Wide Crosses

The Wheat Wide Crosses Laboratory adds new variability to the wheat gene pool by introducing
alien genetic material through intergeneric and interspecific hybrids (Mujeeb-Kazi and Hettel 1995).
The products of Wheat Wide Crosses (WWC) are passed on to the mainstream breeding programs of
CIMMYT and national programs. WWC assists in various basic research projects underway at
CIMMYT.

Major activities

About 40% of the projects currently underway involve expanding the wheat gene pool. Most WWC
efforts in this applied area focus on two sets of material-—one distantly (intergeneric) and the other
closely (interspecific) related to wheat.

Distant relatives include approximately 325 annual /perennial species. Significant progress has been
made in producing complex hybrids, especially in crosses of wheat with Agropyron curvifolium, A.
distichum, A. junceum, Elymus giganteus, and several other species derivatives that require additional
breeding. Advanced derivatives of these hybrids have improved resistance to leaf rust,
helminthosporium, scab, and septoria; prospects are good for improving salt tolerance as well. Just
recently, Pakistan released two bread wheat varieties derived from A. distichum hybrids: Pasban 90 for
irrigated areas and saline soils and Rohtas 90 for rainfed areas. Other national programs are evaluating
some progeny from this intergeneric work and CIMMYT has incorporated some in its breeding
programs. Efforts involving these distant relatives are being reduced and are considered long term
because the process is so complex.

More recently, WWC is incorporating traits into wheat from closely related species (mostly Triticum
species). Just recently, material showing excellent spot blotch resistance was turned over to the bread
wheat breeders for additional crossing and release of elite germplasm. This material was derived from
synthetic lines of which about 525 have been created so far (Mujeeb-Kazi and Hettel 1995). All the
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crosses producing the synthetics were of durum wheat by Triticum tauschii (Syn. Aegilops squarrosa),
which has allowed us to tap into the genetic variability of this wild relative. Other disease resistances
being sought in this material are those to head blight, septoria, and Karnal bunt. Prospects are also
promising for finding good drought and salt tolerance. In the 1992-93 preliminary yield trial for
favorable irrigated environments at Ciudad Obregén, a synthetic (Crocethia_1/T. tauschii) crossed to
the bread wheat Bacanora yielded 7.7 t/ha—not only outyielding the other 838 promising lines in the
trial (no. 2 yield a ton less), but surpassing its Bacanora parent by 21%.

New techniques are being exploited in WWC'’s second major area of effort, i.e, basic research, which
aims at reducing the cost of breeding and finding more efficient ways of accomplishing the applied
work. One is fixing the homozygosity of the wheat plant, required in some basic research projects,
without going through several generations. Important to this work are wheat by maize or wheat by
Tripsicum crosses that have vastly expanded our ability to produce polyhaploids, a technique first
described two years ago in England. WWC has dramatically increased the number of live plants per
wheat by maize or Tripsicum cross. This technique has played an important supporting role in mapping
the wheat genome.

Other basic research efforts are aiming to develop techniques that provide more reliable and efficient
ways of identifying alien genes and transferring them to wheat. For example, one is using callus
culture to facilitate the transfer of alien genes from distant relatives such as Aegilops variabilis.

Challenges for the future
Developing and/or implementing the following techniques will facilitate future progress in WWC:

® Facilitating the transfer of alien genes to wheat and for their tracking in segregating populations.

® Using direct transformation, i.e., applying molecular techniques to transfer a gene from alien
material and getting it to express its trait.

® Applying protoplast fusion and regeneratlon methodologies to further exploit and speed up the
use of the synthetics.

Wheat Crop Protection

The objective of the wheat pathologists is to increase the stability of wheat production by reducing or
eliminating the losses in yield and quality caused by diseases, insects, and other pests. The pathologists
concentrate their efforts primarily on germplasm development, discipline-related research oriented to
crop production, and training.

Breeding for resistance

The development of germplasm, which has stable and durable disease resistance, is facilitated by
identifying resistance factors(s) and establishing screening protocols. Incorporating resistance is the
responsibility of both breeders and pathologists.

All new wheat germplasm is routinely screened for resistance to the diseases of global significance.
Resistant germplasm is also being developed for regionally important diseases and new emerging
disease problems. Occasionally, the pathologists draw upon the expertise of CIMMYT'’s Seed Health
Unit and Mexico’s Sanidad Vegetal to address plant quarantine issues.
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Variability in natural wheat populations is the basis for genetic enhancement and critical to developing
stable disease resistance. The germplasm found in gene banks and alien species is the first line of
defense when looking for new or different sources of resistance. The pathologists work with the Wheat
Germplasm Bank and the Wide Crosses Laboratory to assess their many accessions and genetic stocks
for specific disease and pest resistances. In some cases, identified sources of resistance can be used
directly by the breeders, but often sources are not suitable for direct use and may require the
collaborative efforts of the pathologists, the Bank, and Wide Crosses to transfer it to better agronomic
backgrounds.

Discipline-related research

Through global disease surveillance and assessment, we can identify important diseases and pests in
different geographical regions. This information helps define research priorities and calculate the value
of resistance. As management of the three rusts improves, other diseases are now being recognized.
Currently, major efforts are underway with the septoria and helminthosporium diseases, barley yellow
dwarf virus (Bertschinger 1994), Karnal bunt (Fuentes and Hettel 1992), fusarium head blight (Moreno
and Gilchrist 1994), bacterial diseases, soil pathogens (Dubin and Bimb 1994), and Russian wheat aphid
(Robinson 1994). Most pathogen and insect species are composed of races or strains that further
complicate resistance breeding efforts. Pathologists monitor these races, their capacity to change or
mutate, and their global distribution.

Over the last 20 years, pronounced changes in the developing world’s cropping systems, especially
under irrigation, have caused an evolution of different pathosystems involving numerous disease and
pest complexes. Technology developments in mono-crop systems using minimum tillage practices are
also evolving rapidly and corresponding pathosystems are emerging. The ability to address these
complexes and their inter-related components will require much more discipline and interdisciplinary
research efforts.

Training

The pathologists cooperate with the breeders in a wheat improvement training program that combines
critical elements and philosophies into a core curriculum. This curriculum provides scientists from
national programs with a comprehensive exposure to the factors required to develop and run a
successful germplasm improvement program. This is followed by more specialized training in either
breeding or crop protection.

Challenges for the future

As mentioned earlier, sources of resistance from related or distant wheat relatives—especially through
recent development of the synthetic hexaploids—are proving to be of great value. This line of research
needs to be reinforced as developments in wide crosses and biotechnology bring more exotic material
to the stage of availability to breeders. The pathologists will need to develop better protocols for the
priority diseases if the increase in available alien infusions are to be properly utilized.

For more details on Wheat Crop Protection, see Saari and Hettel (1993).
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Crop Management and Physiology

These two areas of research provide strategies on achieving increases in yield potential and yield under
stress (e.g., drought, cold, heat, salinity), as well as examining interaction of genotypes under various
agronomic practices. The agronomists and physiologists primarily serve two groups of clients:
CIMMYT wheat breeders and national program researchers. In collaboration with national program
researchers, technology is developed that can achieve sustainable production in major cropping
systems of the developing world that involve wheat.

Major activities
The agronomists and physiologists are involved in the following efforts:
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Studying and defining the principles and diagnostics relating to the components of wheat
agronomy in the major wheat mega-environments (MEs). Specific applications of these principles
are left in the hands of national program agronomists. ME1, optimally irrigated wheat under
temperate conditions, receives the highest priority. A recent achievement has involved determining
the nitrogen use efficiency of the major genotypes for ME1.

Unravelling the morphological and physiological traits associated with yield potential and yield in
stressed environments with a goal of developing selection criteria for breeders. ME1 (Acevedo
1992) and MES are currently receiving special attention. Germplasm screening tools are being
developed for breeders (Balota et al. 1993, Delgado et al. 1993) and agronomic practices are being
examined for heat-stressed areas.

Providing back-up for agronomic management at the experiment stations so that breeders can
select germplasm for specific stress conditions.

Testing and verifying conceptual and simulation models so that they can be used reliably in
substantiating management principles and for recommending physiological traits for breeding
purposes in the various MEs.

Maintaining and improving the natural resource base in major cropping systems that involve
wheat (i.e., rice-wheat in Asia, soybean-wheat in South America, cotton-wheat in certain zones of
Africa, and maize-wheat in the highlands of Mexico), while achieving productivity with an efficient
use of agricultural inputs. Recently, the sustainability problems of the rice-wheat rotation have
been more clearly defined.

Using on-farm research as a tool in work involving sustainability issues in the major farming
systems involving wheat (e.g., rice-wheat, soybean wheat). The agronomists also conduct more
traditional, adaptive on-farm research in several developing countries as part of bilateral or
regional special projects.

Training of agronomists from developing country national programs in Mexico and, in some cases,
within a region (e.g., Argentina/CIMMYT partnership for Latin America). Emphasis is on the
principles of growing wheat and their application to specific situations.



Challenges for the Future

Major challenges for the future in the areas of crop management and physiology include:

® Identifying the mechanisms that will enhance yield potential under optimal conditions and yield
under stressed conditions, particularly drought. Progress will be slow in this area until these
mechanisms are known and understood.

® Improving productivity and sustainability of the rice-wheat cropping system of South Asia. In
1994, CIMMYT joined forces with India, Bangladesh, Pakistan, and Nepal and other IARCs
including IRRI, ICRISAT, and IIMI, in a 4-year initiative entitled Sustainability of Rice-Wheat Based
Cropping Systems in the Indo-Gangetic Plain.

For more information on crop management and physiology research in the CIMMYT Wheat Program,
see Acevedo and Hettel (1993).
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Appendix 1. Bread wheat, durum wheat, and triticale varieties derived from CIMMYT germplasm
released during the 1989-94 period.

NAME ABR PEDIGREE / SELECTION HISTORY YEAR COUNTRY

Bread Wheat

AGUA DULCE CIAT ADUL CHEEL 1989 BOLIVIA
CM40038-6M-4Y-2M-1Y-2M-1Y-0B-0BOL

AMAZONAS AMAZ PF70354/BOW 1993 PORTUGAL
CM67910-7Y-1M-8Y-1M-2Y-0M-1ELV-0ELV-0PRT

ANDINO-INIA ANDINO MON/IMU 1992 PERU
CM61942-4Y-2M-2Y-2M-2Y-OM-0PER

ANDRY 91 ANDRY PF7339/ALDAN 1991 MADAGASCAR
CM59172-0MDG

ANMOL 91 ANMOL KVZ/TRM//PTM/ANA 1991 PAKISTAN
CM43903-H-4Y-1M-1Y-3M-3Y-0B

ANNAPURNA 4 ANNA4 KVZ/3/CC/INIA//CON//EL GAU/4/SON64 1994 NEPAL

ARANDAS F90 ARAS0 - TUI 1990 MEXICO
CM74849-2M-2Y-3M-2Y-0B-OMEX

ARIANA-94 ARI94 BOW/NAC//VEE/3/BJY/COC 1994 AFGHANISTAN
CM92088-J-0Y-0M-0Y-4M-0Y-0AFG

ARIVECHE M93 ARIV93 LUAN 1993 MEXICO
CM100587-E-OM-0Y-030M-8Y-1Y-0M-OMEX

BALAN 91 BALAN KVZ/CGN 1991 GUATEMALA

BARANI 83 BAN83 BB/GALLO/3/GTO/7C//BB/CNO 1980 PAKISTAN
CM32347

BAVIACORA M93 BAV93 BABAX 1993 MEXICO
CM92066-J-0Y-0M-0Y-4M-0Y-OMEX

BHRIKUTI BHRI! CONT/COC75/3/PLO//FURY/ANAT5S 1994 NEPAL

BL 1135 BL1135 QTZ/TAN 1994 NEPAL

BOHOUTH 6 BOHO6 CROW 1991 SYRIA
CM40457-0SYR

BR 33-GUARA BR33 BUC/BJY 1989 MEXICO
CM49641-9Y-1M-4Y-0Y-BRA

BR 40-TUIUCA BR40 ANAHUAC/HUACAMAYO 1991 BRAZIL
CM49258-2Y-2M-3Y-0Y-0BRA

BUCK BAGUAL BBAG KVZ/JAR 1989 ARGENTINA
SWM1296

BUCK GUARANI - URES/JUNCO 1993 ARGENTINA
CM73820

CARRIZO T89 CAZO HAVIK 1989 MEXICO
CMHB0A.383-1B-1Y-1B-1Y-1B-1Y-0B-OMEX

CHAM 4 CHAM4 FLK/HORK 1989 LEBANON
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APPENDIX 1. CONTINUED.

NAME ABR PEDIGREE / SELECTION HISTORY YEAR COUNTRY
Bread Wheat
CHAM 6 CHAM®6 NESSER
CM39992-8M-7Y-0M-0AP-OLBN 1991 LEBANON
CHAM 6 CHAMS6 NESSER
CM39992-8M-7Y-0M-0AP-0SYR 1991 SYRIA
COOPERACION COCAL BOBWHITE 1989 ARGENTINA
CALQUIN CM33203-H-8M-8Y-1M-1Y-1M-0Y-0ARG
CPAN 3004 CP3004 GIL/AUST 11-61.157//CNO/NO/VEE 1989 INDIA
CULIACAN T89 CULIACAN TUI 1989 MEXICO
CM74849-2M-2Y-3M-2Y-0B-46M-0Y-OMEX
CUTLER CUTLER  CNO/SN64//YS50ES/GABATO/3/INIA 1991 CANADA
F2 SELECTION
DEKA DEKA VEE/GOVIMUS 1992 ZIMBABWE
DUMA - AU/UP301/GLL/SX/3/PEW/4/MAI/MAYA/... 1993 KENYA
CM67245-C-1M-3Y-1M-6Y-1M-0Y
EL NIELAIN ELN 1992 SUDAN
CMH72A.390-0SDN
ESTANZUELA EBEN BOBWHITE 1989 URUGUAY
BENTEVEQ CM33203-K-10M-7Y-3M-2Y-1M-0Y-0URY
ESTANZUELA ECOL BAGULA 1991 URUGUAY
COLIBRI CM59123-4M-1Y-1M-5Y-3M-0Y-0URY
ESTANZUELA EPEL KVZ/TRM 1990 URUGUAY
PELON 90, SWM3879-9Y-13M-3Y-1M-0Y-0URY
FALAT FALAT VEERY #5 1990 IRAN
CM33027-F-15M-500Y-0M-87B-0Y-IRN
FALY 92 FALY MUNIA 1992 MADAGASCAR
CM75748-F-1M-2Y-04M-7Y-1B-0Y-OMDG
GEMMIZA 1 GMZ1 MAYA74/0ON//1160.147/3/8B/GALL/4/CHAT 1991 EGYPT
CM58924-1GM-0GM-0EGY
GENE GENE CLEQO/PCH/IZZ 1992 USA
SMW777426*-OUSA
GIZA 165 GZ165 CNO/MFD//MON 1991 EGYPT
CM43339-C-1Y-1M-2Y-1M-1Y-0B-0EGY
GRANERO INTA GRAI BUC/BJY 1989 ARGENTINA
CM49641
GRANIVO TUC GTUC TODY 1989 ARGENTINA
CM67394-11Y-1M-2Y-1M-3Y-0B-0ARG
GUAMUCHIL M93 GUAM93 CATBIRD 1993 MEXICO
CM91045-6Y-0M-0Y-1M-9Y-0B-OMEX
GUAPAY CIAT GUAT KEA 1990 BOLIVIA

CM21335-C-9Y-3M-1Y-1Y-1Y-0B-0BOL

153



APPENDIX 1. CONTINUED.
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CM69-1M-1Y-1M-2Y-0M-0PAK

NAME ABR PEDIGREE / SELECTION HISTORY YEAR COUNTRY
Bread Wheat
HAIDER-94 HAID94 AUMJP301/GLL/SX/3/PEW/4/MAIMAYA/... 1993 PAKISTAN
CM67245-C-2M-0Y-0PAK
HAR1685 ND/VG9144//KAL/BB/3/YACO/4/VEE4 1994 ETHIOPIA
CM85836-50Y-0M-0Y-3M-0Y-0ETH
HOFF HOFF PROBSTORFER EXTREM/TOB66 1992 USA
SWM730865*-6H-2P-1H-0
HP1731 HP1731 LIRA/PRL/TONI 1994 INDIA
HS 207 HS207 VEERY 1989 INDIA
CM33027-0HS-0IND
HS 240 HS240 BOW/PVN 1989 INDIA
IAC 161-TAIAMA 1AC161 KVZ-GV-TITO 1989 BRAZIL
CM30817-C-10Y-2M-1Y-OM-0BRA
IAC 289-MARRUA IAC289 VEERY 1992 BRAZIL
CM33027
IAPAR 32-GUARATA IA32 ALDAN/IAS58 1989 BRAZIL
CM53481-14Y-1G-0G-1G-0G-0BRA
IAPAR 34-GUARAGH 1A34 ALD/PAT7219 1989 BRAZIL
’ CIMMYT CROSS
IAPAR 42-iBIARA 1A42 CEP7779/MRS/COC 1990 BRAZIL
CM70411-0L-2G-29G-0G
IAPAR 47 1A47 CHAT 1991 BRAZIL
CM33090-M-4M-2Y-4M-0Y-0BRA
ICA TENZA ICTZ MONCHO/IMURIS T 79 1989 COLOMBIA
CM61942-4Y-2M-2Y-2M-2Y-0M-0COL
ICA YACUANQUER ICYU MRNG/4/NAD63/TOR//PCH/3/BLT/MES/5/ PAT72195*2/
ZP/CM57616-A-3Y-1Y-4M-2Y-1M-0Y-0COL 1991 COLOMBIA
ICTA SIUA ICSJ MUNIA 1992 GUATEMALA
CM75748-F-1M-2Y-04M-5Y-2B-0Y-0X-0GTM
INIAP COJITAMBO 92 INCO BON/YR/3/F35.70//KAL/BB 1994 ECUADOR
CM41860-A-5M-2Y-3M-1Y-1M-1Y-0B-0ECU
'INIAP COTOPAVI INCP BUHO/4/SON64/TZPP/Y50/NP/3/LAC 617.67A 1989 ECUADOR
E-I-75-1935-1E-9E-1E-1E-OE
INIAP QUILINDANA 94  INQL PEG/PF70354/4/KAL/BB//ALD/3/MRNG 1994 ECUADOR
CM58340-A-1Y-2Y-3M-2Y-1M-0Y-0ECU
KAGHAN-93 KAG93 BAGULA 1993 PAKISTAN
CM59123-3M-1Y-2M-2Y-OM-0PAK
KLEIN DRAGON 'KLDR LOXIA 1992 ARGENTINA
CM64693-3M-1Y-1M-3Y-0M-K310-OARG
KOHSAR-92 KOH92 PSN/BOW 1993 PAKISTAN



APPENDIX 1. CONTINUED.

NAME ABR PEDIGREE / SELECTION HISTORY YEAR COUNTRY

Bread Wheat

KWARE KWARE BB/GALLO//CJ71/T.AESTIVUM/KAL/BB 1989 TANZANIA
CM34555-B-1M-4Y-1M-2M-0Y-0TZA

LAZA 92 LAZA LOV23/BJY/3/BB/NOR//CNO/7C/4/MON/ALD 1992 MADAGASCAR
CM88375-15MY-0M-0Y-2M-0Y-O0MDG

LIRA SA 92 LIRAS2 LIRA 1992 TURKEY
CM43903-0TUR

LOMAX TUC LTuC WRM/KAL/BB/3/BOW ' 1989 ARGENTINA
CM69828-2T-3Y-02M-2Y-0B-0ARG

MANAMBINA 92 MNBN ALD/CEP75630//CEP75234/PAT7219/3/PHO/FCT
CM92017-K-0Y-0M-0Y-3M-0Y-OMDG 1992 MADAGASCAR

MANGALA MANG GLL/AUSTE1.157//CNO/NO66/3/KAL/BB 1989 INDIA

MARICO MARICO BROADBILL 1993 S. AFRICA
CM43381

MBEGA - FINK 1993 KENYA

MRNG-ALDAN - MRNG/ALDAN 1990 BURUNDI
CM46961-13M-1Y-2M-601Y-3PTZ-0Y-0BDI

NATA NATA VEERY 1989 ZIMBABWE
CM33027

NESSER NESSER NESSER 1990 JORDAN
CM39992-8M-7T-OM-0AP-0JOR

NGAMIA - BUC 1993 KENYA
CM31678-R-4Y-2M-1Y-2M-1Y-08

NINGMAI 7 NING7 SHANGHAI #4 1993 CHINA

NIRY 92 NIRY BUC/BJY//CEP80120 1992 MADAGASCAR
CM88156-5M-0Y-ON-7Y-O0M-0MDG

NKWAZ! - KVZ/3/TOB/CTFN//BB/4/BLO/S/VEE#5/6/...

OCEPAR 16 OCEP16 BNQ/CNT10/6/PJ//CNO/7C/4/CNO/INIA//BB/
3/PCI/5/B1 CM58331-0P-1P-0P-0BRA 1989 BRAZIL

OCEPAR 17 OCEP17 KAL/BB//ALD/3/B7408 1989 BRAZIL
CM53596-1M-3F-2Y-0P-0BRA

OCEPAR 18 OCEP18 VEERY 1990 BRAZIL
CM33027-F-3M-3Y-1M-0Y-100Y-0B-0BRA

OCEPAR 19 OCEP19 ALD/PVN 1990 BRAZIL
CM49901-9Y-1Y-1M-3Y-OM-0BRA

OCEPAR 21 OCEP21 CEP7780/4/KAL/BB//CJ/3/ALD 1992 BRAZIL.
C03242-2P-197-13T-0T-0BRA

PAMIR-94 PAM84 YMH/TOB//MCD/3/LIRA 1994 AFGHANISTAN
SWM12289-7M-0M-8M-1M-3WM-OWM-0AFG

PASA PASA BUC/CHAT 1989 KENYA:

PASBAN 90 PASBAN TIA 1991 PAKISTAN
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APPENDIX 1. CONTINUED.

NAME ABR PEDIGREE / SELECTION HISTORY YEAR COUNTRY

Bread Wheat

PASEENA 90 PA30 KVZ/3/TOB/CTFN//BB/4/BLO/S/VEES/6/BOW/3/
YD//BB/CM75650-C-1M-1Y-3M-3Y-0B-0PAK 1990 PAKISTAN

PIRSABAK 92 PSB92 - 1992 PAKISTAN

CM59123-3M-1Y-2M-1Y-2M-2Y-0M-0PAK

POTE POTE F73.71/TORIM//BJY/JUP 1992 ZIMBABWE

PROINTA FEDERAL PIFED BOBWHITE 1989 ARGENTINA
CM33203-H-8M-8Y-1M-1Y-1M-0Y-1T-1T-0T-0ARG

PROINTA GUAZU PIGU JUP/ZP//COC/3/ALDAN 1990 ARGENTINA
CM59185-3J-1B-0J-9J-0J-0ARG )

PROINTA PIGUE PIPG OASIS/TORIM73 1989 ARGENTINA
SWM7094

PROINTA OASIS PIOS OASIS/TOR 1989 ARGENTINA
SWM7094-1Y-1Y-0YA-1J-0J-0ARG

PWB343 PWB343 ND/VG9144//KAL/BB/3/YACO/4/VEE4 1994 INDIA
CM85836-0IND

RAYON F 89 RAYON URES*2/PRL 1989 MEXICO
CM90315-A-2B-2Y-1B-0Y-OMEX

ROHTAS 80 ROHTAS TIA 1991 PAKISTAN
W.8461-R-0PAK

ROMY 92 ROMY AU/ROM 1992 MADAGASCAR
1B-1Y-OPTZ-OMDG

SAETA INIA SAETA PSN/BOW 1989 CHILE
CM69560-M-2Y-1M-1Y-1M-0Y

SALOHY 92 SLH 4777*2//FNK/GB/3/PVN/4/SARA/6/BUC/BUL 1992 MADAGASCAR
CM91970-J-0Y-0M-0Y-3M-0Y-OMDG

SAMWHIT 6 SAMWSE PAVON 1990 NIGERIA
CM8399-ONER

SAMWHIT 7 SAMW? BULBUL 1990 NIGERIA

SAMWHIT 8 SAMWS 1154.388/AN/3/YT54/N10B//.R64 1990 NIGERIA

SARIAB-92 SAR92 JUNCO 1993 PAKISTAN
CM33483-C-7M-1Y-0M-0PAK

SASARAIB SASA VEERY ) 1992 SUDAN
CM33027-F-87B-0Y-0SDN

SCW101 SCW101 VEERY 1990 ZIMBABWE
CM33027-F-15M-500Y-0M-76-B-0Y-0ZWE

SER! 82 - VEERY 1989 IRAN
CM33027-F-15M-500Y-0M-87B-0Y-IRN

SORRAI SORR BJ/CAL/TOB/8156(R)/3/7C//BB/CNO 1990 PORTUGAL
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APPENDIX 1. CONTINUED.

NAME ABR PEDIGREE / SELECTION HISTORY YEAR COUNTRY

Bread Wheat

SPIN GHAR-94 SPGH94  SERI*3/BUCBJY 1994 AFGHANISTAN
GRG70-G-7Y-5B-0AFG

STA ANA 90 STAQ0 - 1990 GUATEMALA

TAHIRY 92 THR MON/ALDAN 1992 MADAGASCAR
CM64239-1Y-1M-1Y-OM-0OHL-0/FS-OMDG

TEPOCAT 89 TEPOCA  FALKE 1989 MEXICO
CM56744-7Y-2Y-1M-1Y-OM-OMEX

TILILA TILILA VEERY 1990 MOROCCO
CM33027-0MOR

' TOMAS TRONADOR TTRO HUAC/AZ//BNQ/FLK 1989 ARGENTINA
. CM60607-2Y-1M-1Y-0Y-0ARG

TOMAS TUNGATO TTUP MD/3/MIDA/MCM//EX/4/NAC 1989 ARGENTINA
SWM10112-6013-1-1-1-0ARG

TUA TUA MINIVET 1989 PORTUGAL
CM37705-K-2Y-7M-3Y-1M—0Y-0PRT

UW 007 Uuwoo7 KEA/GH 1991 UGANDA
CM76226-1Y-01M-02Y-2B-3Y-0B-0UGA

UW 0003 Uwo003 VS73.600/MRL/3/BOW/YR/TRF 1991 UGANDA
CM75113-B-5M-1Y-05M-2Y-3B-OY-0UGA

UW 0011 UWo011 2109.36/VEE/4/WRM//KAL/BB/3/KAL/BB/I... 1991 UGANDA
CM66120-D-1M-1Y-1M-1Y-1M-0Y-OUGA

Uw 0027 Uwooz7 ULC/PNV//VEE 1991 UGANDA
CM67768-RW5-RW5-RW5-RW4-RW0-0UGA

VERANO S 91 VER91 - _ 1991 MEXICO
TC820007-07C-05R-08C-7R-0C-OMEX

VONY 92 VONY KITE/GLEN 1992 MADAGASCAR
CM-3Y-0H-0Y-5M-0Y-OMDG

W2005 W2005 BB/GLL/3/T.AEST./KAL/BB 1989 TANZANIA
CM34555

WARI-INIAA WARI BON/YR/3/F35.75//KAL/BB 1991 PERU
CM41860-A-5M-2Y-2M-1Y-OM-0PER

XELAJU 91 XJ91 PF72640/PF7326//PF7065/ALD/3/VEE 1991 GUATEMALA
CM81131-26Y-03M-0Y-3M-1Y-O0M-0GTM

Durum Wheat

ACONCHI89 ALTARB4/AOS 1989 MEXICO
CD67124

BENI SUEF | - JO/AANIFG 1990 EGYPT
CM9799

BRACHOUA - FGO/3/GS/TCE0/MEXI_1 1990 LIBYA, SYRIA
CD26701-0AP-1AP-0AP MOROCCO
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APPENDIX 1. CONTINUED.

NAME PEDIGREE / SELECTION HISTORY YEAR COUNTRY

Durum Wheat

FOKA CIT71/Clt 1993 ETHIOPIA
CD3369-2B§-2BS-0DZ

KABIR OVI65/CPP//FGO 1990 ALGERIA
cD12889

KARIM JP/AANIFGO 1990 LIBYA
CM97990-0TVN

KILINTO ILLUMIO/INRAT69/BOOHAI/3/HORA/JORRO/4/CIT71 1993 ETHIOPIA
DZ918

KORIFLA S1S/CRA//GEI-D 1990 ALGERIA
CD523-3Y-1Y-2M-0Y-0AP

LAHN SHWA/YAV_2 1992 SYRIA
CD20626

N.A. CHEN/ALTARS84 1993 ALGERIA,
CD57005 TUNISIA

OMRABI 3 JORI C69/HAU 1992 SYRIA,
LO589-4L-2AP-3AP-0AP-OLBN LEBANON,

OMRAB! 5 JORI C69/HAU 1992 MOROCCO
LO589-4L-2AP-2AP-0AP

OMRABI 6 JORI C69/HAU 1992 ALGERIA
LO589-3L-1AP-2AP-1AP-0SH-0AP

SEBOU CRA/TRITICUM POLONICUM 1989 LEBANON
ICD79

SOHAGI MEXI'S/MAGH//S179/DUR6 1990 EGYPT

TENSIF SCAR/GDOVZ579//YAV_2 1990 LEBANON,

SYRIA

CD26109 1991 MOROCCO

TRITICALE (1991-94)

ALTER RHINO 1993 PORTUGAL

AN 34 274/320//244.KISS 1993 MEXICO
X21748-0Y-1B-2B-T-P-P-P-1B-0Y

AN 36 URSS#3310 1993 MEXICO
X-9M-0Y-1Y-2B-1B-1B-0Y

ARANUI TOPO 1991 NEW ZEALAND

ARRUDA GNU 1991 PORTUGAL

' B9612-054-4Y-2Y-0M

BANJO MERINO/JLO 1991 CANADA
B2736

BORHAN - 1994 MOROCCO

BURA CABORCA 79 1991 CANADA
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APPENDIX 1. CONTINUED.

NAME ABR  PEDIGREE/SELECTION HISTORY YEAR  COUNTRY

TRITICALE (1991-94)

CEP 23 . TATU 1992  BRAZIL
B5644-777-1Y-0M-0A

CEP 25 . STIER 1992  BRAZIL
B6712-171-11Y-4Y-OM-0A

CRATO . STIER 1991  PORTUGAL
B6712-168-8Y-2Y-0M

EMBRAPA 17 . TATU 1992  BRAZIL
B5644-777-1Y-OM-OFGS

EMBRAPA 18 . TAPIR/YOGUI//2*MUS 1992  BRAZIL
CTM15082-19M-23Y-0M-0Y

FIRDAWS . . 1994  MOROCCO

GENU-UNCR ALABAMA ADM 1992 ARGENTINA
31-0B-0Y

HUAMANTLA . MUS/BTA 1994 MEXICO
X65985-5M-3Y-2M-1Y-4M-1Y-1M-0Y

IAC 2 . TARASCA 1992 BRAZIL

KARERE . BOK=BGL/M2A/CIN 1991 NEW ZEALAND

NINCA . TC Xil 1992 ARGENTINA
35-0B-0Y

PARMA . KISS//193-803/358 1993 USA
B81-420-5006

QUINE . BGL/IRA 1992 ARGENTINA
X21538-2M-2M-0Y

SANDRO . STIER 1992 SWITZERLAND

SUNLAND . MERINO/JLO 1991 USA
B2736

TCL 82 - COORONG//AV/DOVE 1993 TUNISIA
CIT1312-3Y-4Y-503Y-0B

TCL 83 . MUS/BTA 1993 TUNISIA
X65985-5M-3Y-2M-1Y-4M-1Y-1M-0Y

THOMAS SALADO . . 1991 ARGENTINA

TIZNE . CACHIRULO/M2A 1992 ARGENTINA

X21971-1Y-1Y-0Y-0B
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CIMMYT Wheat Special Reports In Press or Completed
(As of January 1, 1995)

In Press

Wheat Special Report No. 17. Huerta, J., and A.P. Roelfs. 1995. The Virulence Analysis of Wheat Leaf
and Stem Rust on a Worldwide Basis.

Wheat Special Report No. 31. Reynolds, M.P,, O.A.A. Ageeb, J. Cesar-Albrecht, G. Costa-Rodrigues,
E.H. Ghanem, R.R. Hanchinal, C. Mann, L. Okuyama, L.B. Olugbemi, G. Ortiz-Ferrara, S. Rajaram,
M.A. Razzaque, ].P. Tandon, and R.A. Fischer. 1995. The International Heat Stress Genotype
Experiment: Results from 1990-1992.

Wheat Special Report No. 37. Skovmand, B. 1995. Wheat Cultivar Abbreviations. Paper and diskette
versions. Scheduled for printing and distribution in March 1995 as part of GRIP (Genetic Resource
Information Package). Listed as Special Report No. 4 in some previous lists.

Printed and Distributed

Wheat Special Report No. 1. Burnett, PA,, J. Robinson, B. Skovmand, A. Mujeeb-Kazi, and G.P. Hettel.
1991. Russian Wheat Aphid Research at CIMMYT: Current Status and Future Goals. 27 pages.

Wheat Special Report No. 2. He Zhonghu and Chen Tianyou. 1991. Wheat and Wheat Breeding in
China. 14 pages.

Wheat Special Report No. 3. Meisner, C.A. 1992. Impact of Crop Management Research in Bangladesh:
Implications of CIMMYT’s Involvement Since 1983. 15 pages.

Wheat Special Report No. 4. Nagarajan, S. 1991. Epidemiology of Karnal Bunt of Wheat Incited by
Neovossia indica and an Attempt to Develop a Disease Prediction System. Mexico, D.F: CIMMYT. 69 pages.

Wheat Special Report No. 5. Rajaram, S., and M. van Ginkel. 1994 (rev.). A Guide to the CIMMYT
Bread Wheat Section. 57 pages.

Wheat Special Report No. 6. Meisner, C.A., E. Acevedo, D. Flores, K. Sayre, 1. Ortiz-Monasterio, and D.
Byerlee. 1992. Wheat Production and Grower Practices in the Yaqui Valley, Sonora, Mexico. 75 pages.

Wheat Special Report No. 7a. Fuentes-Davila, G. and G.P. Hettel, eds. 1992. Update on Karnal Bunt
Research in Mexico. 38 pages.

Informe Especial de Trigo No. 7b. Fuentes-Davila, G., y G.P. Hettel, eds. 1992. Estado actual de la
investigacién sobre el carbén parcial en México. 41 pages.

Wheat Special Report No. 8. Fox, PN., and G.P. Hettel, eds. 1992. Management and Use of
International Trial Data for Improving Breeding Efficiency. 100 pages.
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Wheat Special Report No. 9. Rajaram, S., E.E. Saari, and G.P. Hettel, eds. 1992. Durum Wheats:
Challenges and Opportunities. 190 pages.

Wheat Special Report No. 10. Rees, D., K. Sayre, E. Acevedo, T. Nava Sanchez, Z. Lu, E. Zeiger, and A.
Limon. 1993. Canopy Temperatures of Wheat: Relationship with Yield and Potential as a Technique for
Early Generation Selection. 32 pages.

Wheat Special Report No. 11. Mann, C.E., and B. Rerkasem, eds. 1992. Boron deficiency in Wheat. 132 pages.

Wheat Special Report No. 12. Acevedo, E. 1992. Developing the Yield Potential of Irrigated Bread
Wheat: Basis for Physiological Research at CIMMYT. 18 pages.

Wheat Special Report No. 13. Morgunov, A L. 1992. Wheat Breeding in the Former USSR. 34 pages.

Wheat Special Report No. 14. Reynolds, M., E. Acevedo, O.A.A. Ageeb, S. Ahmed, L.].C.B. Carvalho,
M. Balata, R.A. Fischer, E. Ghanem, R.R. Hanchinal, C.E. Mann, L. Okuyama, L.B. Olegbemi, G. Ortiz-
Ferrara, M.A. Razzaqué, and J.P. Tandon. 1992. Results of the 1st International Heat Stress Genotype
Experiment. 19 pages.

Wheat Special Report No. 15. Bertschinger, L. 1994. Research on BYD Viruses: A Brief State of the Art
of CIMMYT’s Program on BYD and Its Future Research Guidelines. 39 pages.

Wheat Special Report No. 16. Acevedo, E., and G.P. Hettel, eds. 1993. A Guide to the CIMMYT Wheat
Crop Management & Physiology Subprogram. 161 pages.

Wheat Special Report No. 18. Bell, M.A., and R.A. Fischer. 1993. Guide to Soil Measurements for
Agronomic and Physiological Research in Small Grain Cereals. 40 pages.

Wheat Special Report No. 19. Woolston, ].E. 1993. Wheat, Barley, and Triticale Cultivars: A List of
Publications in Which National Cereal Breeders Have Noted the Cooperation or Germplasm They
Received from CIMMYT. 68 pages

Wheat Special Report No. 20. Balota, M., I. Amani, M.P. Reynolds, and E. Acevedo. 1993. An
Evaluation of Membrane Thermostability and Canopy Temperature Depression as Screening Traits for
Heat Tolerance in Wheat. 26 pages.

Informe Especial de Trigo No. 21a. Moreno, ].I, y L. Gilchrist S. 1994. La rofia o tizén la espicga del
trigo. 25 pages.

Wheat Special Report No. 21b. Moreno, ]I, and L. Gilchrist S. 1994. Fusarium head blight of wheat. 25 pages.

Wheat Special Report No. 22. Stefany, P. 1993. Vernalization Requirement and Response to Day Length
in Guiding Development in Wheat. 39 pages.

Wheat Special Report No. 23a (short version). Dhillon, S.S., and I. Ortiz-Monasterio R. 1993. Effects of
Date of Sowing on the Yield and Yield Components of Spring Wheat and Their Relationships with
Solar Radiation and Temperature at Ludhiana (Punjab), India. 33 pages.
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Wheat Special Report No. 23b (long version). Dhillon, S.S., and 1. Ortiz-Monasterio R. 1993. Effects of
Date of Sowing on the Yield and Yield Components of Spring Wheat and Their Relationships with
Solar Radiation and Temperature at Ludhiana (Punjab), India. 83 pages.

Wheat Special Report No. 24. Saari, E.E., and G.P. Hettel, eds. 1994. Guide to the CIMMYT Wheat
Crop Protection Subprogram. 132 pages.

Wheat Special Report No. 25. Reynolds, M.P, E. Acevedo, K.D. Sayre, and R.A. Fischer. 1993.
Adaptation of Wheat to the Canopy Environment: Physiological Evidence that Selection for Vigor or
Random Selection May Reduce the Frequency of High Yielding Genotypes. 17 pages.

Wheat Special Report No. 26. Reynolds, M.P,, K.D. Sayre, and H.E. Vivar. 1993. Intercropping Cereals
with N-Fixing Legume Species: A Method for Conserving Soil Resources in Low-Input Systems. 14 pages.

Wheat Special Report No. 27. Yang Zhuping. 1994. Breeding for Resistance to Fusarium Head Blight of
Wheat in the Mid- to Lower Yantze River Valley of China. 16 pages.

Wheat Special Report No. 28. Rees, D., L. Ruis Ibarra, E. Acevedo, A. Mujeeb-Kazi, and R.L. Villareal.
1994. Photosynthetic Characteristics of Synthetic Bread Wheats. 40 pages.

Wheat Special Report No. 29. Rajaram, S., and G.P. Hettel, eds. 1995. Wheat Breeding at CIMMYT:
Commemorating 50 Years of Research in Mexico for Global Wheat Improvement.

Wheat Special Report No. 30. Delgado, M.I,, M.P. Reynolds, A. Larqué-Saavedra, and T. Nava S. 1994.
Genetic Diversity for Photosynthesis in Wheat under Heat-Stressed Field Environments and Its
Relation to Productivity. 17 pages.

Wheat Special Report No. 32. Bell, M.A,, and R.A. Fischer. 1994. Guide to Plant and Crop Sampling:
Measurements and Observations for Agronomic and Physiological Research in Small Grain Cereals. 66 pages,

Wheat Special Report No. 33. Bell, M., R, Raab, and A. Violic. 1994. Setting Research Priorities for
Agronomic Research: A Case Study for Wheat in Chalco, Mexico. 20 pages.

Wheat Special Report No. 34. Bell, M.A. 1994. Four Years of On-Farm Research Results at Chalco,
Mexico. 35 pages.

Wheat Special Report No. 35. Bell, M.A., H.A. Muhtar, J.A. Stewart, and F. Gonzalez. 1994. Assessment
and Development of an Agricultural Research Station: Physical and Personnel Needs. 16 pages.

Wheat Special Report No. 36. Dubin, H]., and H.P. Bimb. 1994. Studies of Soilborne Diseases and Foliar
Blights of Wheat at the National Wheat Research Experiment Station, Bhairahawa, Nepal. 30 pages.
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