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International Winter Wheat Improvement Program (Turkey-CIMMYT-ICARDA) has conducted survey among its cooperators to define the utilization of the germplasm and optimize the system of international nurseries. The survey was conducted through a questionnaire with 19 questions which were distributed electronically through e-mail to almost all cooperators who obtained the winter wheat germplasm from Turkey. The survey was sent end of December, 2007 and the summary of the survey was completed by January 31, 2008. IWWIP wishes to thank all the cooperators who participated in the survey. Following is the summary of the survey. Many tables and figures are self-explanatory and only limited discussion is provided. 
In total 49 cooperators responded to the survey. They were all grouped geographically into three main areas: Central and West Asia (including one cooperator from China); Europe and America. The Table 1 represents the countries and breeding programs which participated in the survey. Generally, the respondents represent IWWIP cooperators quite well and from this viewpoint the survey covered essentially all major winter wheat producing areas of the world. The USA breeding community was slightly under represented. Turkish breeding programs are not represented due to the fact that they are all part of IWWIP and can not make an unbiased judgment. Their opinion about the program has been well explored already.
Table 1. The countries and breeding programs participating in IWWIP survey
	Country
	No. of programs responding
	Country
	No. of programs responding
	Country
	No. of programs responding

	Central and West Asia
	Europe
	America

	Afghanistan
	2
	Bulgaria
	1
	Argentina
	2

	Armenia
	2
	Croatia
	1
	Chile
	1

	Azerbaijan
	1
	Czech Rep.
	1
	USA
	4

	Georgia
	1
	Hungary
	1
	Total
	8

	China
	1
	France
	3
	
	

	Iran
	3
	Germany
	1
	
	

	Kazakhstan
	2
	Lithuania
	1
	
	

	Kyrgyzstan
	2
	Moldova
	1
	
	

	Pakistan
	1
	Poland
	1
	
	

	Tajikistan
	1
	Portugal
	2
	
	

	Turkmenistan
	1
	Romania
	1
	
	

	Uzbekistan
	2
	Russia
	1
	
	

	Total
	19
	Serbia
	1
	
	

	
	
	Spain
	1
	
	

	
	
	Switzerland
	1
	
	

	
	
	Ukraine
	3
	
	

	
	
	UK
	1
	
	

	
	
	Total
	22
	
	


The following table demonstrates how long the cooperators received the germplasm from IWWIP. 
Table 2. Distribution of the programs participating in the survey according to the number of years participating with IWWIP
	Region
	Number of the breeding programs receiving winter wheat germplasm from IWWIP for:

	
	Less than 5 years
	6-10 years
	More than 10 years

	Central and West Asia
	3
	7
	9

	Europe
	5
	4
	13

	America
	2
	5
	1

	
	
	
	

	All
	10
	16
	23


Almost 50% of the programs responding to the survey have long-lasting cooperation with IWWIP having obtained its material for more than 10 years. 

Table 3. Usefulness of the germplasm and selection pressure

	Region
	Number and % of the breeding programs considering IWWIP germplasm as:

	
	Not useful
	Useful
	Very useful

	
	Number
	%
	Number
	%
	Number
	%

	Central and West Asia
	1
	5
	8
	42
	8
	42

	Europe
	2
	9
	16
	73
	2
	9

	America
	0
	0
	7
	87
	1
	13

	All
	3
	6
	31
	63
	11
	22

	
	

	
	Number and % of the breeding programs selecting the following % of IWWIP germplasm from international nurseries:

	
	<10%
	10-30%
	>30%

	
	Number
	%
	Number
	%
	Number
	%

	Central and West Asia
	4
	21
	13
	68
	1
	5

	Europe
	13
	59
	6
	27
	1
	5

	America
	7
	87
	1
	13
	0
	0

	All
	24
	49
	20
	41
	2
	4


More than 80% of the respondents classified IWWIP germplasm as useful or very useful with only three programs suggesting limited if any use of the germplasm from IWWIP. This is quite high rating. However, almost 50% of all the breeding programs participating in the survey normally select less than 10% of the lines in international nurseries. This statement on one hand demonstrates the overall satisfaction of the breeders with the fact that they receive the germplasm. On the other hand, there is potential for the germplasm to improve as the percentage of selected lines is not very high for half of the programs. 
Depending on the region the germplasm utilization is different. In the IWWIP immediate target region of Central and West Asia the germplasm is used primarily for direct selection of lines with subsequent testing in the breeding program and possible development as new cultivars (Figure 1). Some programs also make crosses to IWWIP germplasm. In Europe the germplasm is mainly used for crosses with 20% of the programs selecting the lines directly for trials. In America no germplasm is used for trials but mainly for crosses.
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Figure 1. Utilization of IWWIP germplasm: crosses, trials and studies.
The value and usefulness of different traits in IWWIP germplasm was answered as multiple choice questions with respondents able to select more than one trait. For each character the percentage of the programs marking it is shown in Table 4. Once again there are clear regional differences. The Central and West Asia region ranked highest the yield potential and Yellow Rust resistance: two characters where IWWIP feels good progress has been achieved. However, this yield potential is far from competitive for Europe where only one third of the programs rated this trait as useful in IWWIP germplasm. Leaf rust was ranked high in Europe. Both Europe and America rated highest (more than 80% of the programs) such an elusive “trait” as genetic diversity. There is very clear message that genetic diversity is an important issue the breeding community is concerned about. This justifies very well the international germplasm exchange and operation of the programs like IWWIP.
Table 4. The usefulness of different traits in IWWIP germplasm

	Trait
	% of programs suggesting that particular trait is useful in IWWIP germplasm:

	
	Central & West Asia
	Europe
	America
	All

	Yield potential
	79
	32
	62
	55

	Drought tolerance
	42
	50
	25
	26

	Leaf Rust resistance
	42
	59
	25
	47

	Yellow Rust resistance
	63
	18
	37
	39

	Stem Rust resistance
	21
	14
	12
	16

	Genetic diversity
	37
	82
	87
	65

	Grain size
	26
	23
	37
	26

	Grain quality
	37
	36
	12
	33

	Height
	16
	36
	0
	22

	Others
	5
	5
	25
	8


The breeding programs perception of different types of international nurseries distributed by IWWIP was addressed in two questions asking which nurseries were grown and which ones were suitable for cooperators most (Table 5). Three types of nurseries were compared:  FAWWON – global observation nursery combining IWWIP and international germplasm; WWON-IR and WWON-SA – regional observation nurseries comprising IWWIP germplasm; WFEYT-IR; WFEYT-SA and WWEERYT representing different types of regional yield trials. This question was more targeted towards regional cooperators as global cooperators normally receive FAWWON only. Both FAWWON and yield trials especially WWEERYT were rated high by the respondents.
Table 5. Evaluation of different international nurseries distributed by IWWIP
	Nursery
	Indicator
	CWA
	Europe
	America
	All

	FAWWON
	No. of programs receiving 
	18
	21
	8
	47

	
	No. of programs considering it useful
	15
	19
	8
	42

	
	% of programs considering it useful
	83
	90
	100
	89

	WWONIR & WWONSA
	No. of programs receiving 
	16
	6
	1
	23

	
	No. of programs considering it useful
	11
	3
	0
	14

	
	% of programs considering it useful
	69
	50
	0
	61

	EYT-IR, EYT-SA & WWEERYT
	No. of programs receiving 
	17
	10
	3
	30

	
	No. of programs considering it useful
	15
	9
	3
	27

	
	% of programs considering it useful
	88
	90
	100
	90


The survey addressed practical question of what is the optimal amount of seed for different international nurseries (Table 6). Currently IWWIP distributes 10 gr. of seed for FAWWON and 150 gr. for yield trials (IWWYT) with two replications. There is clear message especially from Europe to increase the amount of seed for FAWWON to 30 gr. For the yield trials 150 gr currently distributed with 2 replications seem to match the requests. 
Table 6. The optimal amount of seed and replication for different international nurseries 

	Nursery
	Indicator
	CWA
	Europe
	America
	All

	FAWWON: number of programs considering optimal amount of seed for this nursery
	10-15 gr. 
	6
	4
	4
	14

	
	15-30 gr.
	10
	13
	3
	26

	
	30-50 gr.
	2
	6
	1
	9

	Yield Trials: number of programs considering optimal amount of seed for this nursery
	50-100 gr.
	12
	3
	2
	17

	
	100-150 gr.
	5
	6
	5
	16

	
	150-200 gr.
	1
	11
	1
	14

	Yield Trials: number of programs considering optimal replication for this nursery
	1
	4
	1
	0
	5

	
	2
	6
	5
	7
	18

	
	3
	7
	14
	1
	22


The international centers distributing the germplasm through international nurseries normally provide limited information on the entries included. The IWWIP survey asked information on which traits the cooperators would like to have distributed together with the seed (Table 7). The programs were able to choose more than one trait. Obviously, the cooperators appreciate the information provided on such traits as growth habit, grain quality and disease resistance.
Table 7. Preference of IWWIP cooperators on obtaining the trait data together with the seed of international nurseries
	Trait
	% of programs suggesting that information on particular trait should be included with IWWIP germplasm:

	
	Central & West Asia
	Europe
	America
	All

	Grain color
	42
	18
	12
	26

	Growth habit
	63
	54
	50
	57

	Height
	47
	45
	12
	41

	Grain quality
	63
	72
	50
	65

	Disease reaction
	68
	81
	37
	69

	Molecular data
	5
	41
	37
	26


IWWIP distributes two types of germplasm: developed by IWWIP cooperative program in Turkey and germplasm developed by global cooperators and submitted to IWWIP for international distribution. One survey question was devoted to the need of international germplasm exchange through submission of the entries from outside of IWWIP (Fig. 2). None of the programs indicated that it is not useful and all supported the need for international germplasm exchange. 
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Figure 2. Number of breeding programs suggesting that international germplasm exchange for winter wheat is useful. 

Despite the overwhelming support for international winter wheat germplasm exchange 40% of the breeding programs receive the germplasm through IWWIP but do not submit their own germplasm for distribution to other programs. The main reasons for this are property rights in Western Europe (20% of the respondents) and logistical problems and costs in Central and West Asia and South America. Eastern European and USA breeding programs willingly share the material.
The cooperators supported the current system of international nursery data distribution in Excel format with simple statistics. Fourteen breeding programs (28%) asked that hard copy of the data reports are distributed to cooperators along with the electronic copy.
The last section of the survey dealt with the impact of IWWIP germplasm.  The programs utilizing the germplasm in developing new lines through crosses are presented in Table 8.  Many programs utilize IWWIP germplasm for crosses. A number of varieties have been released and presented in attached file. There is obvious impact from the program.
Table 8. Utilization of the winter wheat germplasm from IWWIP international nurseries
	Indicator
	Central & West Asia
	Europe
	America
	All

	Number of programs which developed advanced lines and parental material through crosses with IWWIP germplasm
	8
	14
	5
	27

	Approximate number of advanced lines developed
	3000
	1000
	500
	4500

	Number of programs which developed new varieties through crosses with IWWIP germplasm
	1
	2
	0
	3

	Number of varieties developed
	1
	2
	0
	3

	Number of programs which developed new varieties by direct selection from IWWIP international nurseries
	22
	0
	0
	22

	Number of varieties developed
	39
	0
	0
	39


Several programs commented on IWWIP and these comments have been compiled together and analyzed to improve our collaboration with global winter wheat breeding community.
CONCLUSIONS

The IWWIP survey among winter wheat breeding programs demonstrated very clearly the importance of international germplasm exchange as all the respondents rated this activity as useful. The actual rating of IWWIP nurseries varied from not-useful to very useful with majority of the programs stating usefulness of IWWIP nurseries. Nevertheless, the half of the breeding programs select less than 10% of the lines from IWWIP nurseries indicating that there is potential for improving the overall performance of the germplasm. Selected germplasm is used both for crosses (primarily in Europe and America) and for direct testing in the trials (Central and West Asia).  The breeding programs in Central and West Asia rated yield potential and yellow rust resistance as most useful traits in IWWIP nurseries while European and American breeders appreciated highest genetic diversity. The breeders appreciate both observation nurseries from IWWIP as well as yield trials. The amount of seed for international nurseries may be increased based on the survey from 10 gr. to 20-30 gr. The majority of breeding programs requested the data on growth habit, grain quality and disease resistance to accompany the seed. There is a uniform agreement to distribution of the data as simple Excel file through e-mail and Internet (www.iwwip.org).  There is obvious impact of IWWIP germplasm through the advanced lines obtained by crossing selected entries as well as direct varieties release in 11 countries.
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The survey is available at www.iwwip.org . 
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