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1. सारांश /Executive summary 
 xzh’e _rq@xSj&ekSleh xsgw¡ dh Qly ij ihyk ,oa Hkwjk jrqvksa dks fgekpy izns”k vkSj usiky ds fofHkUu {ks=ksa esa 

ns[kk x;kA tcfd dkyk jrqvk dh lwpuk Hkkjr vkSj usiky ds fdlh Hkh {ks= esa ugha feyhA xsgw¡  ,oa tkS ds dqy 168 

jrqvk uewuksa esa ls 151 uewuksa dks fgekpy izns”k esa mxk;h tkus okyh xSj&ekSle dh xsgw¡ ,oa tkS dh Qlyksa vkSj xsgw¡ jksx 

fujh{k.k ulZjh ls ,df=r fd;k x;kA 

 bl o’kZ jrqvk uewuksa dks ykgkSy vkSj Lihfr o fdUukSj ftyksa esa mxk;h tkus okyh xsgw¡ ,oa tkS dh Qlyksa ls Hkh 

,df=r fd;k x;kA o”kZ 2019&20 dh xsgw¡ Qly ij ihyk jrqvk loZizFke panslj vkSj njksyh xkaoksa ¼:iuxj] ftyk] iatkc½ ds rhu [ksrksa esa 

26 fnlEcj] 2019 dks ns[kk x;kA fnlEcj 2019 ds vUr rd] 42 xsgw¡ ,oa tkS jrqvk uewuksa  dk fo’ys”k.k fd;k tk pqdk gS A ihyk 

jrqvk jksxt+ud ds N% izHksn ¼46,l119] 110,l119] 238,l119] 6,l0] 7,l0] vkSj 14,l64½ dks 27 fo”ysf’kr uewuksa esa igpkuk x;kA 

izHksn 46,l119 dh vkòfr vf/kdre ¼66-7 izfr’kr½ vkadh x;hA Hkwjk jrqvk ds 10 uewuksa dk fo’ys”k.k  fd;k x;k ftlesa Hkwjk jrqvk 

jksxt+ud ds 7 izHksnksa ¼77&1] 77&2] 77&5] 77&6] 12&5] 12&8 vkSj 104&2½ dks igpkuk x;kA izHksn 77&5 ¼121vkj63&1½ vf/kdre uewuksa esa  

ik;k x;kA   

 xsgw¡ ,oa tkS dh  ,ohVh] ,uchMh,l,u vkSj bchMh,l,u lfgr 1244 ykbuksa dks jrqvk jksx jksxt+udksa ds fofHkUu izHksnksa ds fo:} 

ij[kk x;kA xsgw¡] tkS] tbZ vkSj vylh ds 145 fofHkUu jrqvk  izHksnksa dk j[k&j[kko fd;k x;k vkSj vko';drkuqlkj buesa ls fofHkUu izHksnksa dks  

34 oSKkfudksa@’kks/kdrkZvksa dks vuqla/kku dk;Z ds fy, Hkstk x;kA xsgw¡ dh fofHkUu jksxksa rFkk muds QSyus dh fuxjkuh gsrq fofHkUu LFkkuksa ij 

MCY;wMh,e,u vkSj lkdZ MCY;wMh,e,u ulZjh dks yxk;k x;kA 

 On summer/off-season wheat crop, yellow and brown rusts were observed in different 

areas of Himachal Pradesh and Nepal. Black rust was not noticed from anywhere in India and 

Nepal. Of the total 168 wheat and barley rust samples, 151 were received/ collected from off 

season wheat and barley crops and wheat disease monitoring nurseries in Himachal Pradesh. 

Like previous year, summer wheat and barley crops sown in Lahaul and Spiti and Kinnaur 

districts were surveyed and samples collected. Yellow rust with a very mild frequency was 

recorded on some wheat lines in Himachal Pradesh and Nepal. In rabi wheat crop season (2019-

20), yellow rust was first observed on 26th day of December, 2019 at farmer’s fields in 
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Chandesar and Darolli (hethlii) villages, Anandpur Sahib block of Rupnagar district, Punjab. A 

strict vigil for wheat rusts and effective deployment of diverse varieties has helped in keeping the 

incidence below the threshold level.  Till the end of December, 2019, 42 wheat and barley rust 

samples have been pathotyped. In yellow rust pathogen (Puccinia striiformis f. sp. tritici, Pst), 

six pathotypes (46S119, 110S119, 238S119, 6S0, 7S0 and 14S64) were identified in 27 samples. 

The frequency of 46S119 was maximum (66.7%) followed by 7S0 (11.1 %). In Puccinia 

triticina (brown rust), seven pathotypes (77-1, 77-2, 77-5, 77-6, 12-5, 12-8 and 104-2) of 

Puccinia triticina were identified in ten brown rust samples of wheat. Pathotype 77-5 (121R63-

1=THTTM) was detected in maximum number of samples.  

To identify rust resistance sources and know genetic diversity, 1244 wheat and barley 

lines were evaluated against the most virulent and predominant pathotypes of wheat and barley 

rust pathogens. The qRT-PCR experiments were conducted for validation of Puccinia triticina 

non-coding RNAs in compatible and incompatible (Lr28) wheat-leaf rust interaction. Repository 

of 145 pathotypes of different rust pathogens of wheat, barley, oat and linseed was maintained. 

Nucleus and bulk inoculum of pathotypes of wheat and barley rust pathogens were supplied to 

34 Scientists/researchers. For monitoring the occurrence/spread of rust diseases of wheat, 

WDMN and SAARC-WDMN were planted at different strategic locations in all the wheat 

growing areas. 

2. Occurrence of rusts on summer and regular crop of wheat and barley 

 Occurrence of wheat rusts was monitored in off-season/summer (2019) and winter season 

crops (2019-20). On off-season crop, yellow rust was observed in different areas of Himachal 

Pradesh on wheat and barley. Yellow and brown rust diseases also appeared on wheat crop in 

Nepal. Black rust was not noticed from anywhere in India and Nepal. On winter season wheat 

crop (2019-20), yellow rust was first noticed on 26th day of December, 2019 at farmer’s fields in 
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Chandesar and Darolli (Hethlii) villages, Anandpur Sahib block of Rupnagar district, Punjab. On 

same day, brown rust was observed on wheat variety HD3086 in Rurki Kalan village, SBS Nagar 

district, Punjab. 

 Rust samples have been collected from these locations and is being analyzed at ICAR-

IIWBR, Flowerdale, Shimla. The disease prone areas in the sub-mountainous and North western 

plains will now be regularly monitored to observe the initial foci of yellow rust infection to 

check its further spread. 

3. Wheat and barley rust samples received/collected 
 Of the total 168 wheat and barley rust samples, 151 were received/ collected from off 

season wheat and barley crops and wheat disease monitoring nurseries in Himachal Pradesh. 

This year, the summer wheat and barley crops in Lahaul and Spiti and Kinnaur districts, were 

surveyed and samples collected. Additionally, thirteen rust samples were received from Nepal 

(Table 1) also. Four rust samples were collected from infected ensuing rabi wheat in Rupnagar 

district of Punjab.   

Table 1: Details of wheat and barley rust samples received  
 

S. No. States Total no. of samples received Rusts 

Black Brown Yellow 

1 Himachal Pradesh 151 - 13 138 

2 Punjab 04 - 01 03 

3 Nepal 13 - 07 06 

 Total 168 - 21 147 
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4. Pathotype distribution of Puccinia species infecting wheat and barley 
 So far, 42 wheat and barley rust samples have been analyzed on differentials, others are 

being analyzed. Six pathotypes of Puccinia striiformis f. sp. tritici (46S119, 110S119, 238S119, 

6S0, 7S0 and 14S64) were identified from the analysis of 27 samples. The frequency of 46S119 

was maximum (66.7%) followed by 7S0 (11.1 %). Pathotypes 110S119 and 238S119 were 

identified in two and one samples, respectively. Two wheat yellow rust samples collected from 

Tabo (Lahaul and Spiti), were of pathotype 14S64 (CI). Earlier, this pathotype was being 

identified in samples collected from Leh (Ladakh union territory).  Pathotype G (4S0) of 

Puccinia striiformis f. sp. hordei, was identified in four barley yellow rust samples which were 

collected from Kinnaur and Lahaul and Spiti districts of Himachal Pradesh. Pathotype 1S0 (M) 

of barley yellow rust pathogen was identified in one sample only. Seven pathotypes (77-1, 77-2, 

77-5, 77-6, 12-5, 12-8 and 104-2) of Puccinia triticina were identified in ten brown rust samples 

of wheat. Pathotype 77-5 (121R63-1=THTTM) was detected in maximum number of samples 

(Table 2).  

Table- 2: Pathotype distribution of wheat and barley rust pathogens  

State No. of 
samples 
analyzed 

Puccinia striiformis 
f. sp. tritici 

Puccinia 
striiformis f. 
sp. hordei 

Puccinia triticina 

46S119 110S119 238S119 6S0 7S0 14S64(CI) 1S0 
(M) 

4S0(G) 77-
6 

104-
2 

77-
5 

77-
1 

77-
2 

12-
5 

12-
8 

Himachal 
Pradesh 

34 18 02 01 01 03 02 01 04 01 01 - - - - - 

Nepal 08 - - - - - - - - - - 03 02 01 01 01 

Total 42 18 02 01 01 03 02 01 04 01 01 03 02 01 01 01 
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5. Sources of rust resistance in Wheat and barley  

5a. Seedling resistance test of wheat and barley material against pathotypes of three rust 
pathogens 

 To identify sources of rust resistance and genetic diversity, 1244 wheat and barley lines 

were evaluated against the virulent and predominant pathotypes of wheat and barley rust 

pathogens. These lines comprised advance varietal trial (AVT=137), EBDSN & NBDSN (173) 

and breeder’s material. In advanced wheat material, seedling resistance test (SRT) is being done 

with multiple pathotypes (~60 pathotypes) of three rust pathogens and subsequently it will be 

repeated to confirm the consistency of infection types. Two hundred thirty three barley lines 

were screened against different pathotypes of Puccinia graminis f. sp. tritici (Pgt, black rust), 

Puccinia hordei (Ph, brown rust) and Puccinia striiformis f. sp. hordei (Psh, yellow rust). The 

detailed information of wheat and barley material evaluated (seedling resistance test) is depicted 

in Table 3.  

5b. Adult plant resistance studies 

To identify the rust resistance functional at adult plant stage, different wheat lines are 

being evaluated for race specific adult plant resistance. The material was sown in controlled 

ambience of polyhouse and is in tillering stage. Inoculation would be undertaken at flag leaf 

stage. Lines showing susceptibility at seedling but low infection to specific pathotypes at adult 

stage would be identified. The generated information will be used for diversifying the rust 

resistance in wheat cultivars deployment. 
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Table-3: Details of wheat and barley material being evaluated for seedling rust 
screening 

S. 
No. Description  No. of 

Lines 

Pathotypes 

Puccinia 
graminis f. sp. 
tritici 

Puccinia triticina/ 
Puccinia hordei 

Puccinia striiformis f. sp. 
tritici/ Puccinia striiformis 
f. sp. hordei 

1.  IIWBR, Karnal, wheat 
AVT lines 137 Multiple 

pathotypes 
Multiple 
pathotypes Multiple pathotypes 

2.  IIWBR, Karnal, Barley 
EBDSN & NBDSN 173 Selected  Selected Selected 

3.  DP Walia, IARI, 
Shimla, wheat lines 54 - - 110S247, 110S119, 

238S119, 110S84, Mix 

4.  Hanif Khan, IIWBR, 
Karnal, Wheat lines 152 - 12-5, 77-5, 77-9, 

104-2 
46S119, 110S119, 238S119, 
110S84, T 

5.  Satish Kumar, IIWBR, 
Karnal, wheat lines 24 - - 46S119, 110S119, 238S119, 

78S84, 110S84, T, P 

6.  
Jogendra Singh, 
IIWBR, Karnal, Barley 
lines 

60 - H1, H2, H3, H4, 
H5 M, G, Q, 24, 57, 6S0, 7S0 

7.  
Subodh Kumar, 
IIWBR, Shimla, 
Wheat lines 

125 - 108, 77-5, 20 - 

8.  
Sundeep Kumar, 
NBPGR, Delhi, wheat 
accessions and lines 

400 11, 40A, 40-3, 
117-6 

12-5, 77-5, 77-9, 
104-2 - 

9.  
Sindhu Sareen, 
IIWBR, Karnal, Wild 
wheat lines 

08 - - 46S119, 110S119, 238S119, 
110S247, 78S84, P, T 

10.  
Sindhu Sareen, 
IIWBR, Karnal, Wild 
wheat lines 

12 - 
12-5, 77A, 77-1, 
77-5, 77-9, 104-2, 
104-3, 162-2 

- 

11.  
Sindhu Sareen, 
IIWBR, Karnal, Wild 
wheat lines 

34 
11, 21, 40A, 40-
2, 40-3, 34-1, 
117-6, 295 

- - 

12.  
Vijay Rana, RWRC, 
CSKHPKV, Malan, 
wheat lines 

65 - 12-5, 77-5, 77-9, 
104-2 

46S119, 110S119, 238S119, 
T 

Total 1244 
 

6. Molecular studies 

6a. Molecular basis of wheat-leaf rust interaction  

 qRT-PCR for validation of eleven Puccinia triticina non-coding RNAs was done in 

compatible and incompatible (Lr28) wheat leaf rust interaction. The relative expressions of eight 
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ncRNAs were relatively more in compatible interaction, whereas only one ncRNA expressed 

more in incompatible interaction. One ncRNA had almost equal expression in both compatible 

and incompatible interactions. The results of other target sequences were not comparable due to 

non-specific or false amplification during qRT-PCR. Following is the summary of qRT-PCR 

results for two ncRNAs: 

• non-coding RNAs (seq. Ids. URS000064D4E8_630390 and 
 URS00006E2FB0_630390) 

The realative expression of ncRNA id. URS000064D4E8_630390 was more pronounced in 

incompatible interaction. For initial two days its expression was more in compatible interaction (Fig. 

1). From these results we could conclude that this ncRNA might be contributing to avirulence in the 

pathogen. 

 
  

Fig. 1. The relative expression profile of Pt non-coding RNA (Id. URS000064D4E8_630390) at 
different stages after Pt inoculation in compatible and incompatible interaction. 

The relative expression of ncRNA id. URS00006E2FB0_630390 was maximum in 

incompatible interaction after three days of inoculation (DAI), which remained 0 after 4 and peaked 

at 11 DAI (Fig. 2).  
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Fig. 2. The relative expression profile of Pt non-coding RNA (Id. URS00006E2FB0_630390) at 
different stages after Pt inoculation in compatible and incompatible interaction. 

6b. Studies on DNA polymorphism in wheat rust pathotypes  
Initial screening of polymorphism among black rust pathotypes was carried out using 

selected SSR markers. Among 30 black rust specific SSR markers, twenty were found to be 

polymorphic to selected pathotypes of Puccinia graminis tritici. The further screening of these 

markers on all the Pgt pathotypes is being carried out. 

7. Maintenance and supply of nucleus inoculum of pathotypes of wheat and 
barley rust pathogens 

A collection of 145 pathotypes of different rust pathogens of wheat, barley, oat and 

linseed was maintained in live culture as well as cryo-preserved. To enable the conduct of 

rust research activities elsewhere, nucleus/bulk inocula of different rusts of wheat and barley 

was supplied to 34 scientists/researchers working under public and private sector across 

India during this period (Table 4). 
 

Table 4.   Details of rust inoculum supplied up to 31.12.2019 
 

S. No. Name Affiliation 
Material supplied 
Rusts Inoculum* Seeds 

1.  Ajay Agrawal IGKV, Sarkanda, 
Chhattishgarh Tr-mix (W), Gr-mix (W) - 

2.  Akhilesh Singh CSKHPKV, Sirmaur, HP St-mix  

3.  BC Game MPKV, Niphad, 
Maharashtra Tr-mix (W), Gr-mix (W) - 

4.  CN Mishra IIWBR, Karnal St-238S119, St-mix (W), Tr-mix 
(W)  

5.  Deepshikha GBPUA&T, Pantnagar, Tr-mix (W), St-mix (W)  
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UK 

6.  DP Walia IARI, Tutikandi, HP 
St-46S110, 110S119, 78S84, 
110S84, Tr-77-9, 104-2 
 

 

7.  GM Hegde UAS, Dharwad, 
Karnataka Gr-mix (W), Tr-mix (W)  

8.  Harikrishna IARI, New Delhi St-110S119, St-mix (W), Tr-77-
5, 77-9, 104-2  

9.  Hanif Khan IIWBR, Karnal St-mix (W), Tr-mix (W)  

10.  Jaspal Kaur PAU, Ludhiana, Punjab 

Tr-77-5, 77-9, Tr-mix (W), St-
46S119, 110S119, 238S119, St-
mix (W), Tr -H1, H2, H3, H4, 
H5 (B), St-mix (B) and Tr- mix 
(B) 

Riebesel, Yr24 

11.  JB Khan CSAUAT, Kanpur, UP Tr-mix  

12.  IB Kapadiya JAU, Junagadh, Gujrat Gr-11, 40A, 42B, 117-6 and Tr-
12-5, 77-5, 77-9, 104-2,  - 

13.  KH Dabhi JAU, Junagadh, Gujrat 
Gr-11, 40A, 42B, 117-6, 
Tr-77-5, 77-9, 104-2, 12-5, Gr-
mix (W), Tr-mix (W) 

 

14.  KK Mishra JNKVV, Powarkheda, MP Tr-mix (W), Gr-mix (W) - 
15.  Lokendra Kumar IIWBR, Karnal, Haryana Tr-mix (B), St-mix (B)  

16.  MK Pandey  SKUAST, Jammu, J.&K. 
St-46S119, 110S119, 110S84, 
St-mix (W), St-mix (B), Tr-mix 
(W), Tr-mix (B) 

- 

17.  Neelu Jain IARI, New Delhi Tr-77-5  
18.  Pradeep Sharma IIWBR, Karnal, Haryana St-46S119, 110S119  

19.  Pradeep Shekhawat RARI, Durgapura, 
Rajasthan 

Tr-mix (W), St-mix (W), St-mix 
(B), Tr-mix (B)  - 

20.  Prakash TL IARI, Indore, MP 
Tr-12-5, 77-5, 77-9, 104-2, 162-
2 and Gr-11, 15-1, 40A, 40-3, 
42, 42B, 117-1, 117-6 

- 

21.  Rajbir Yadav IARI, New Delhi St-46S119, 110S119, 110S84, T 
and Tr-12-5, 77-5, 77-9, 104-2 - 

22.  RS Beniwal CCSHAU, Hisar Tr-mix (W), St-mix (W), St-mix 
(B), Tr-mix (B)  

23.  Sachin Upmanyu RWRC, CSKHPKV, 
Malan, Kangra, HP St-mix  

24.  Sangeeta Gupta IARI, New Delhi Tr-104-2, St-46S119, Gr-40-1  
25.  Satinder Kaur PAU, Ludhiana, Punjab Tr-77-5  

26.  SI Patel SDAU, Vijapur, Gujarat Gr-11, 40A, 116-6, 122 and Tr-
77-5, 77-9, 104-2, 12-5 - 

27.  SK Jha IARI, New Delhi St-46S119, 110S119, 110S84, T 
and St-mix (W) - 

28.  SP Singh NDUAT, Faizabad, UP Tr-mix (W), St-mix (W) - 

29.  Sudheer Kumar IIWBR, Karnal, Haryana St-mix (W), St-mix (B), Tr-mix 
(B) - 

30.  Sudhir Navathe Agharkar Research 
Institute, Pune 

Gr-40A, 117-6, Tr-77-5, 77-9, 
104-2, Tr-mix, Gr-mix  

31.  SS Vaish BHU, Varanasi, UP Tr-mix  
32.  Uttam Kumar BISA, Ludhiyana, Punjab St-mix  
33.  Vaibhav Singh IARI, New Delhi St-46S119, 110S119, Tr-77-5, Avocet ‘R’, 
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77-9, Tr-mix (W), St-mix (W) Avocet ‘S’, Yr5, 
Yr10, Yr15 

34.  Vijay Rana CSKHPKV, Malan  LWH, Avocet 
‘S’ 

* Gr-mix (Wheat-W, Puccinia graminis f. sp. tritici pts. 11, 40A, 117-6, 122), Tr-mix (Wheat-W, Puccinia 
triticina pts.12-5, 77-5, 77-9, 104-2), St-mix (Wheat-W, Puccinia striiformis f. sp. tritici pts. 46S119, 110S119, 
110S84, T), St-mix (Barley-B, Puccinia graminis f. sp. hordei pts. 24, 57, M, G), Tr-mix (Barley-B, Puccinia 
hordei, pts. H1, H2, H3, H4, H5) 

 
8. Monitoring of wheat and barley rusts 

  To monitor the occurrence of wheat and barley rusts in off season, wheat disease 

monitoring nurseries (WDMNs) were conducted at Dalang Maidan (Lahaul and Spiti, H.P.), 

Sangla (Kinnaur, H.P.) and Leh (Ladakh). Rust samples were collected during the off season 

and analyzed on differentials. Likewise, Wheat disease monitoring nurseries/SAARC 

WDMN have been conducted in regular season (2019-20) at different strategic locations in 

all the wheat growing areas. 

 

9.  Request for collection and sending of wheat and barley rust samples 

Though there was no occurrence of wheat rusts during the preceding months, however, a 

vigil is required by all of us. To identify the new pathotypes in the initial stages and map the 

pathotype distribution of wheat and barley rusts effectively, it is important to conduct 

weekly surveys/collect samples for pathotyping.  Therefore, help of all the co-operators is 

solicited for sending wheat rust samples from different regions, farmers’ fields and disease 

monitoring nurseries representing different cultivars/lines to combat wheat and barley rusts 

in the region. 

Collection of wheat and barley rust samples  

A good rust sample needs following treatment:  

I. Small bits (2-3”) of rust infected fresh leaves/stems, should be shade dried by spreading 

overnight at room temperature to get rid of undesirable moisture. Shade drying for 
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sometime helps in getting rid of excess moisture and keeping the samples viable. 

Collection of samples should be avoided when dew occurs on the leaves. 

II. II. Shade dried samples should be put in paper envelops separately or wrapped in 

newspaper and sent immediately by post. Plastic should not be used in any 

manner in collecting or dispatching the wheat and barley rust samples. 

III. Following information may be given on each envelope  

a. Type of rust: brown(leaf)/black(stem)/yellow(stripe)  

b. Details of host: wheat/barley, variety/line  

c. Place of collection  

d. Date of collection  

e. Name and address of the co-operator  

         IV. Since samples from lines/varieties having little rust or from rust resistant material are 

important from analysis point of view, therefore, these should be treated on priority. 

Precautions to be taken  

I. Samples should be representative of a locality, variety and not repetitive. Details of 

locality, district, state and if possible variety with incidence and severity are important for 

record. 

II. In case of less incidence of rusts, samples can be collected from different spots in a field 

/area. 

III. Old infections may be avoided as theses contain less uredospores.Samples should be 

taken from the green plant parts. 

IV. Only fresh uredial infections may be sent, as old and dried plant parts may not have 

viable spores or converted to teliospores. 

V. Samples should be sent at the earliest possible.  

Very Important  

I. Glossy paper/polythene envelopes should not be used for collecting or mailing 

samples. 

II. Samples should not be taken from the sites of artificial inoculations; otherwise it should 

be mentioned accordingly.  

 

 



 
 

Page	13	
 

10. Visitors and news 

i. Visitors 

• Twenty-two postgraduate students (M.Sc. Ag., Seed Science) along with two staff 

members from Chandra Shekhar Azad University of Agriculture & Technology 

(CSAUA&T), Kanpur, Uttar Pradesh, visited at this station on 8th July, 2019. They 

were apprised about the importance of wheat rusts, their causes, management and 

research methodologies.  

• Another group of PG student (M.Sc. Ag., Agronomy) from Sam Higginbottom 

University of Agriculture, Technology and Sciences (SHAUATS), Prayagraj, Uttar 

Pradesh visited at this station on 14th Oct., 2019. We interacted with them and told 

about rust research activities of the station. 

ii. Training/conferences/Workshop/Meeting attended 

• Dr.	 S.	 C.	 Bhardwaj	 attended	 1st	 International	 Wheat	 Congress	 (IWC)	 at	

Saskatoon,	Saskatchewan,	Canada	during	21-26	July,	2019. 

iii. Hindi Divas  

  IIWBR, Regional Station celebrated Hindi divas on Sept. 14, 2019. The day was 

marked with interactive discussions. Different staff members put forth their views. 

Messages of President ICAR and Home Minister, Govt. of India were read. Activities and 

efforts to promote Hindi in day to day activities were discussed. A satisfaction was felt on 

the achievements made during the preceding year.  

iv. Mera Gaon Mera Gaurav/ Extension 

 Advisories regarding improved package of practices for the cultivation of cereals, 

disease/pest management, were provided to farmers of five adopted villages in Solan 

district.   
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Annexure I   

Constitution of differential sets- 0, A and B for identifying and designating pathotypes 
of wheat rust pathogens  

Set-0 Set-A Set- B 
Brown rust (Puccinia triticina) 
IWP 94 Lr14a Loros (Lr2c) 
Kharchia Mutant Lr24 Webster (Lr2a) 
Raj 3765 Lr18 Democrat (Lr3) 
PBW 343 Lr13 Thew (Lr20) 
UP 2338 Lr17 Malakoff(Lr1) 
K 8804 Lr15 Benno (Lr26) 
Raj 1555 Lr10 HP 1633 (Lr9+) 
HD 2189 Lr19  
Agra Local Lr28  
Black rust (Puccinia graminis tritici) 
Sr24 Sr13 Marquis (Sr7b+) 
NI 5439                Sr9b Einkorn (Sr21) 
Sr25                   Sr11 Kota (Sr28+) 
DWR 195                Sr28 Reliance (Sr5+) 
HD 2189                Sr8b Charter (Sr11+) 
Lok 1                  Sr9e Khapli (Sr7a,Sr13, Sr14) 
HI 1077                Sr30 Tc*6/Sr31/Lr26 (Yr9) 
Barley Local           Sr37  
Agra Local      
Yellow rust (Puccinia striiformis)-Revised 
WH147 Chinese 166 (Yr1) Hybrid 46 (Yr4) 
HS507   Lee (Yr7) Heines VII (Yr2+) 
Hobbit (Yr14) Heines Kolben(Yr6) Compair (Yr8) 
PBW752          Vilmorin 23(Yr3) T. spelta album (Yr5) 
PBW757 Moro (Yr10) Tc*6/Lr26 (Yr9) 
PBW343           Strubes Dickkopf Sonalika (Yr2+) 
HS240            Suwon92 X Omar Kalyansona Yr2(KS) 
Anza Riebesel47/51(Yr9+) Yr24 
A-9-30-1 Yr15 YrSP 
Bilara 2   
 
 


