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Abstract

Leaf blight caused by Bipolaris sorokiniana (Cochliobolus sativus) is a world wide
economically important foliar disease of wheat. Leaf blight or Spot blotch mainly occurs in warm,
humid wheat growing areas. In Pakistan Helminthosporium leaf spots (spot blotch) has been noted
in different agro-ecological wheat production zones especially where winter temperatures are
warmer. Bipolaris sorokiniana was identified as predominant pathogen of leaf spot in wheat
growing areas of Pakistan during 2003 - 2006. Out of 87 isolates collected from different agro-
ecological zones of wheat producing areas, the most aggressive isolate P2 -9 was used to screen the
synthetic hexaploid elite I, elite 11 from Aegilops tauschii (2n=2x=14, 44) accessions and durum
parents (Triticum turgidum) (2n=4x=28, AABB) by In vitro technique. Out of 93 accessions of
Elite I, none of them was found resistant or moderately resistant in foliar symptoms. Nine out of 32
accessions of synthetic hexaploid (Elite 11) and 3 accessions of total 51 durum parents were found
moderate resistant to B. sorokiniana in two years of In vitro study. Total 16 lines of synthetic
hexaploid elite 11 and 12 lines of Durum parents having moderately resistance and moderately
susceptibility may further be exploited in breeding program.

Introduction

Spot blotch of wheat, caused by Bipolaris sorokiniana (Sacc.) Shoemaker; syn.
Helminthsporium satvum Pammel, C.M. King & Bakke) occurs through out the world
and considered as the most severe constraint to the wheat production in the countries of
Southeast Asia such as India, Bangladesh and Thailand, where climates are warm and
moist. The fungus is one of the constraints for crops in warmer growing areas and
causing significant yield losses (Aftabuddin et al., 1991). High temperature and high
relative humidity favour the outbreak of the disease (Aggarwal et al., 2000). In north
eastern and northwestern plains of India the yield losses ranged from 27% to 56.6%
during 1998-99, incited due to the leaf blight caused by B. sorokiniana (Satvinder et al.,
2002).

A severe leaf blight epidemic was observed in Indian Punjab, the dominant pathogen
in the blight complex was Drechslera sorokiniana followed by Fusarium spp. The seed
germination and seedling emergence significantly decreases with increasing quantities of
black pointed seeds caused by B. sorokiniana in studies conducted in Bangladesh
(Hossain & Hossain, 2001) and in China (Song et al., 2001).
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The disease was considered as the major limitation for wheat cultivation in
Bangladesh (Alam et al., 1994), the sever losses due to this destructive pathogen was
estimated up to 15% on several farms over a number of years in the country, 18-22% loss
has been observed in India (Singh et al., 1997) and 23.8% in Nepal (Shrestha et al.,
1997). The disease affects all plant parts and can cause up to 100% vyield loss (Mehta,
1993). Pathogen has also been reported to be one of the principal fungus involved in the
seedling blight and root rot of wheat in Pakistan (Bhatti et al., 1986; Hafiz, 1976;
Kishawa et al., 1992).

The environment friendly approaches could be used for the management of foliar
blights. Particular, sources of resistance to spot blotch are known to exist in various
germplasm. However, genetic diversity within the conventional wheat gene pool is
somewhat limited. Complementing the existing diversity species from wild relatives
across the primary, secondary, and tertiary pools may find a significant place in wheat
improvement (Mujeeb-Kazi, et al., 1996; Mujeeb-Kazi, 2000).

Several sources have been identified as resistant to spot blotch by Duveiller &
Gilchrist (1994). Several workers have observed the resistance, like Aegilops squarrosa
crosses has shown impressive resistance to spot blotch in Mexico (Ginkel & Rajaram,
1997). Among 14000 entries of wheat and related wild species; Ae. triuncialis, Ae.
spelloides, Ae. squarrosa, Ae. triaristata, Triticum dicoccoides, Ae. cylindrical and T.
boeolicum have been identified having source of resistance at Punjab Agricultural
University in Punjab, India (Dhaliwal et al., 1993; Sing & Dhaliwal, 1993). An early
Mexican variety, Cocoraqua was found resistant to spot blotch in field (Mehta, 1985).
Five germplasm lines have been identified as leaf blight resistant germplasm during a
study conducted at hot spot (Poza Rica) of Mexico (Mujeeb et al., 1996). Resistance to
spot blotch has also been reported in 2001 (Mujeeb et al., 2001) in 5 synthetic hexaploid
wheat and seven bread wheat line.

Very little information is available in Pakistan on the management of foliar blights;
therefore the information about the source of resistance can be helpful in successful
management of the diseases.

Materials and Methods

The inoculum of single spore culture of the most aggressive isolate (P2-9) was
increased on potato dextrose agar medium. This was selected after aggressiveness
analysis of 87 isolates, collected from different agro-ecological wheat production zones.

Test tubes measuring (20 cm x 3 cm) were prepared by filling 1/4™ of cotton in the
bottom of the tube. Distilled water (20 ml) was added in each tube and tubes were
covered with aluminum foil. Tubes were autoclaved. These tubes were ready for further
experiment.

Screening: The seeds of synthetic hexaploid, Elite I, Elite 1l and durum parents which
were provided by Dr. Mujeeb Kazi (CIMMYT) were screened against the most
aggressive isolate (P, 9) of Bipolaris sorokiniana through standardized test tube method
(Iftikhar et al., 2008).
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Ninety-three accessions of synthetic hexaploid (Elite-1), 32 accessions of synthetic
hexaploid (Elite-1I) from Aegilops tauschii (2n=2x=14, 44) and 51 durum parents
(Triticum turgidum) (2n=4x=28, AABB) with check (Wafaq 2001) were screened.

Three-seeds/ tube were surface disinfected with 1% Clorox solution for one minute
and placed on the moist cotton swab in the test tubes. One disc of 5 mm of fungal isolates
with the help of cork borer was placed adjacent to the seeds. The tubes were placed in
randomized (RCD) manner in the steel racks. After inoculation tubes were again covered
with aluminum foil and were placed in growth chamber at 25°C for incubation. The data
was recorded upon the appearance of spots on the leaves on 0-5 scale where 0 = no
symptoms, 1 = 1-5% spots on leaves, 2 = 6-20% spots on leaves, 3 = 21 — 40% spots on
leaves, 4 = 41 — 60%, 5 = more than 60% (Anon., 1996). The scale is considered as 0=
resistant, 1-2 = moderately resistant, 3-4 = moderately susceptible and 5= susceptible.

Results and Discussion

The two years (2005 & 2006) data of In vitro screening of synthetic hexaploid
revealed that out of 93 synthetic hexaploid of Elite-1, none of the accession showed
resistance to B. sorokiniana and may be reliable for further use in breeding program. In
some cases the two years study have variation as they showed moderate resistance in one
year but next year they showed susceptibility (Table 1).

Out of 32 synthetic hexaploid of Elite Il from Aegilops tauschii (2n=2x=14, 44),
eleven accessions (arlin-1/ae.squarrosa (218), LCK59.61/ AE.SQUARROSA(693)/,
CETA/ AE.SQUARROSA(1025)/, CPI/GEDIZz/3/ GOO/JO/CRA/4] AE.SQUARROSA
(1018)/, CETA/ AE.SQUARROSA(1038), CETA/ AE.SQUARROSA(368), GAN/
AE.SQUARROSA(206), ARLIN-I/ AE.SQUARROSA(335) & GAN/ AE.SQUARROSA
(335) showed moderate resistance to B. sorokiniana in consecutive two years (2005 &
2006). While 2 accessions DVERD-2/AE.SQUARROSA(214) & STYUS/CELTA//
PALS.3/SRM-5/4/AE.SQUARROSA(431) showed moderate susceptibility in both years
(Table 2). Three accessions including DOY1/AE.SQUARROSA(1027)\, CETA/
AE.SQUARROSA(1031)\ and CROC_1/AE.SQUARROSA(212) showed resistance in
first year screening but 2™ year they showed moderate susceptibility to B. sorokiniana.
Similarly 2 accessions CETA/AE.SQUARROSA(533)\ and CETA/ AE.SQUARROSA
(1046) showed moderate resistance in 2005 but moderate susceptibility in another year to
the same aggressive isolate.

Out of 51 Durum (Triticum turgidum) (2n=4x=28, AABB) parents, 3 accessions
ARAOS, STY-US/CELTA//PALS/3/SRN-5 & FALCIN-1 showed moderate resistance
and can be exploited in breeding program. Five lines including LARU, SNIPE/
YAV79/DACK/TEAL, GAN, AGAMI and KAPUDE-1 showed moderate susceptibility
to B. sorokiniana in both the years (Table 3). Similarly 3 lines (CPI/GEDIZ/
3/GOO/J0/CRA, TKSN1081 & YAV-3/SCOT//J069/CRA/3/YAVT9 showed moderate
resistance in one year but moderate susceptibility in 2™ year. YAV-2/TEZ have potential
to serve as genetic stock for subsequent use by breeders which showed resistance in 1%
year but have moderate susceptibility in 2" year (Table 3).



SHAMIM IFTIKHAR ET AL.,

1992

14 S (C0DVSOAVNOS AV/I-D0UD R3¢
14 - (TTOVSOAVNOSAV//0LT99d/T L9 '
14 14 (ITDVSOAVNOSAV//0LT99d/T° L9 1
- ¢ (ITDVSOAVNOSAV//0LT99d/T L9 0¢
14 S (1T2) VSOUVNOS AV/F8 AVLTV 6l
14 - (1TOVSOMAVNOS AV/T-IFAd 31
¢ 14 (0T2) VSOUVNOS AV/F8 VLTV Ll
14 S (617) VSOAVNOS AV/F8 AVLTV 91
[ S (81DVSOAVNOSAV//0LT99d/T L9 B!
¢ - (LIDVSSOAVNOSAV/INA Ry
S S (LIDVSOIVNOSAV//0LT99d/T L9 el
[ S (FIDVSOWAVNOS AV/ TAN/ON cl
¢ 14 (C1DVSOAVNOSAV//0LT99d/T° LA 11
14 S (ITDVSOAVNOSAV//0LT99d/T° L9 01
- S (IT2DVSOIVNOS AV/F8 AVLTV 0
14 S (B0D)VSVAVNOS AV /H/VID/6901/00D/€/Z1AAD/TdD 3
S - (SODVSOAVNOS AV/HAVL TV L
S ¢ (C0DVSOAVNOS AV/I-D0UD 9
14 14 (86 1)VSOAVNOS AV/F8 AVLTV S
14 S (€6 1VSOUVNOS AV/F8 AVLTV Y
- S (T6D) VSOAVNOS AV/A8 AVLTV R
[ S (881) VSOUVNOSAV/1A0A C
14 S (881) VSOUVNOS AV/F8 VLTV !
900C-A S007-A adjoussy  ‘oN

(S-0) wondayur yedry

(S-0) wondyuI Jedr|

‘Duviuyo40s stapjodig ysurege (1-9115) projdexay dauAs Jo SuluRNS *[ dqeL



1993

SCREENING OF HEXAPLOID WHEAT LINES AGAINST BIPOLARIS

14 S (#88)VSOWIVNOS AV/VIOS OF
S S (T8)VSOMAVNOS AV /S/AIVA/H/OD/E/MAV M/N-TNA/TT1°89 P
14 S (6L8)VSOWAVNOSAV/1-DO0UD R4
S S (8L)VSOMAVNOS AV /S/MIVIA/ B/ OO/ E/AAVM/N-TA/TT1°89 R34
S S (8L)VSOMAVNOS AV /S/MIVIA/ B/ OO/ E/AAVM/N-TA/TT1°89 K4
14 S ($98)VSSOMAVNOSAV/ANA A
S S (€8L)VSOMAVNOS HVAIVA 0F
S S (€8L) VSOMAVNOS AV /H/TLLS/€/ TASHAAAV M /N- DU/ T11°89 6%
14 S (18L) VSOMAVNOS AV /H/ TLLS/C/ TASHATAV M /N- DU/ T11°89 3¢
14 S (STOVSOTAVNOSAV/1-D0UD L
S - (8S9VSOWAVNOS AV/TT1TVSN/OD 9¢
S S (6T9OVSOMAVNOS AV/S TIVUA/F/ODA/ /A M//N-TNA/TT1°89 133
S S (S1€) VSOMIVNOSAV/IAO0 g
14 14 (TTOVSOMAVNOS AV/C/AAVM/N- /111789 k33
14 S (11€) VSOMIVNOSAV/TA0d K43
14 S (867)VSOMAVNOS AV /H/6LAVA/E/VID/6901//0DS/€-AVA 1¢
S S (L¥P) VSOMIVNOSAV/TAO0A 0¢
S [ (699)VSOMAVNOS AV/MAVM/TI189 6C
S - (699)VSOMAVNOS AV/MAVM/TI189 3¢
S S (9TOVSOMAVNOS AV/C/AAVM/N- /111789 LT
14 - (OTOVSOMAVNOS AV /E/AAVM/N-dNA/TT1°89 9¢C
- S (609)VSOMAVNOSHV/680DV $C
S S (#T0) VSOAVNOS AV/F8 AVL TV Ry
9007-A S00T-A adKjoussy  oN “q

(S-0) wondayur year|

(S-0) uonpddyuI Jed |

‘(pAuo)) ‘1 3qe],



SHAMIM IFTIKHAR ET AL.,

1994

14 S (00L)VSSOMVNOS AV/NIL 69
S S (00L)VSSOAVNOS AV/E/ TVALAIVA/6LAVA/AIINS 39
S S (6SOVSOMAVNOS AV//0LT 99d/T L9 L9
14 S (€£€9)VSOMAVNOS AV//0LT 99d/T L9 99
14 S (6T9IVSSOMAVNOS AV/C/TVALAIVA/6LAV A/AJINS $9
¢ - (€T9VSOMIVNOS AV/ONLOE v9
14 S (029)VSOMIVNOS AV/ONLOE £9
14 S (LI9VSOMIVNOS AV/ONLOE a9
14 S (B1S)VSOMAVNOSAVAIVA 19
[ S (SISVSSOAVNOS AV/VIS 09
¢ S (807)VSOMAVNOSHAV/NVD 6
14 S (8SOVSOWMAVNOSAV/T dOODS RS
€ S (8SEOVSOMAVNOS AV/NRIS LS
14 S (FTOVSOLAVNOS AV/19'65MDT 9¢
¢ S (CTOVSOMAVNOS AV/19'65MDT ¢¢

S (LSOVSOMAVNOS AV//0LT 99d/T Lo 1S
[ - (08DVSOMAVNOSAV/NVD €S
¢ S ($68)VSOMAVNOS AV/VLAD (&S
14 - (6P VSOWAVNOS AV//ZAL/T-AVA [¢
14 - QIOONVEVI) VSOMAVNOS AV AVLTV 0§
14 S OSAv/r11Mdd 61
[ - (SISVSOWAVNOS AV/I-D0UD 3
S S (068) VSOMAVNOS AV /S/TaVA/H/OD:1/€/AAV M/ -/ T1°89 LY

900C-A $00T-A adijoussy  ‘oN

(S-0) wondayur yedry

(S-0) wondyuI Jed|

(pauoe)) "1 9qe ],



1995

SCREENING OF HEXAPLOID WHEAT LINES AGAINST BIPOLARIS

V'N = -21qndassng —=¢ pue o[qndaosng dRIDPOJN =€ “JUL)ISISIY BIIPOIN =7-] “WURISISIY =() :I[BIS S- ()

S S (0€01) VSOIIVNOSHV/I AOU €6
¥ S (LZODVSOYIVNOS HAV/ VLD 6
¢ S (LZODVSOMWAVNOS AV/T-AQYIAd 6
4 ¢ (FTODVSOWIAVNOS AV/ VLD 06
I ¢ (LIS )VSOMIAVNOS AV/I-D0UD 68
4 ¢ (20S) VSOMIAVNOSAV/HS AVLTV 38
€ ¢ (TOSVSOMAVNOS AV/F/S NUS/E/STVI/VIAD/SN-ALS LY
4 ¢ (60P)VSOMAVNOS AV/H/VAD/6901/00D/€/ZIATD/1dD 98
% ¢ (60P)VSSOMAVNOS AV/VIS 3
1% S (8381) VSOMAVNOSHV/IAOU 8
1% 1% (PLDVSOWIAVNOS AV/ VLD €8
1% ¢ (8SH) VSOWAVNOS HV/NTID z8
4 ¢ (8St) VSOMAVNOSAV/I A0 18
% ¢ (FSHIVSOWAVNOS AV//AAVMN/N- /1189 08
- ¢ (ZSHIVSOWAVNOS AV/E/MAVM/N-IOU/TT1°89 6L
1% S (8TH) VSOAVNOSHV/I A0 8L
1% S (€€€) VSONAVNOSHV/IAOd LL
¥ - (FIOVSOAVNOSHAV/T IXAN/LODS 9L
1% ¢ (TIOVSOWIVNOS AV/NOISVY CL
4 ¢ (TIOVSOMIVNOS AV/NIDTV A VL
4 ¢ (€8DVSOMAVNOS AV/NI TV €L
- ¢ (S68)VSOMAVNOS AV/ZAL/T AVA L
€ - (L63)VSSOMAVNOSAV/NVD 1L
€ ¢ (LLRIVSSOMAVNOS AV/S/TVALSIDVA/6LAV A/AJIINS 0L
900Z-A S00Z-A adfjoussy oN

(S-0) uonddyur yeor]

(S-0) uondyuI Jea]

(pauo)) 1 91qe],



SHAMIM IFTIKHAR ET AL.,

1996

[an]

ol [ o uwy

[ag]

i

V'N

ol

cl

[

s W o [ap] ol [t

-l

o = o

\STODVSOMAVNOSHV/H/VID/O1/00/ €/ Z1ATD/N1dD
(EEHVSOMIVNOS AV/V.ILAD
(Z6EIVSOMAVNOSAV/ VLD
(98 VSOMAVNOS HAV/VLHD

\(LZODVSOMAVNOSAV/TAOA
(STODVSOAVNOS HV/ VLD
(€69IVSOMIVNOS AV/19°65M]
(1EPVSOMAVNOS AV/H/S INIS/E'STV/VLTII/SNALS
(30 VSOMAVNOS AV//0LT 99d/T° L9
(ETOVSOMAVNOS TV/VIOS
(9€DVSOMIVNOSAV/NVD
(TTOVSOMAVNOS AV/I80INS ML
(BIDVSONIAVNOSHV/I NI'TIV
(FIDVSONAVNOS HV/T AUHAU
(012) VSOWAVNOSHV/T DOUD
(T6DVSOMIVNOS TV/VIOS

O

W
—

9

lf:

lan]

ol

900Z-A
(-0) uonddyul yea]

€00Z-A
(S-0) uonddyuy Jea]

adLyouan

ON “H

‘vupIUf 0405 stpjodrg ysurese (7-a117) projdexay dnayuis Jo SIS "7 e L



1997

SCREENING OF HEXAPLOID WHEAT LINES AGAINST BIPOLARIS

21qndaasng =¢ pue 9[qdadsng ABIPOJN =~ WURISISIY ANBIDPOIN =7-] IURISISY =() LIS S- ()

< I (FEOVSOMAVNOSHV/IAOA  TE
S ¢ W(1EP) VSOMAVNOS VA TLLS/ €/ TAS T VM /N-dO¥M/T11°89 1€
S 4 (LI VSOMAVNOSAV/VIAD "0
t 14 \W(€8E) VSOWAVNOS AV/A/ TLLS/€/TASTI VM /N-dO¥M/ 11189 6T
< C (CEOVSOMAVNOSHV/NVD  "8C
< ¢ (CEOVSOMAVNOSAV/I NI'TIV LT
< z (Q0DVSOMIVNOSHAV/NVD 9T
t C (LSTODVSOYIVNOSHAV/99d/T°L9d  "ST
t t (L6V)VSOMAVNOSAV/99d/T LA “#T
< C (0EP)VSOMIAVNOSIV/I NITIV €T
< C (89O)VSOMAVNOS HAV/VIIAD  'TC
¢ I (TIDVSOMAVNOSAV/T DOUD 1T
< ¢ (CCODVSOMAVNOSAV/VIID 0T
¢ C (OPODVSOAIVNOSHV/VIID 6l
< C (BEODVSOWIVNOSAV/VIAD '8l
< I (T€ODVSOMIVNOSAV/VIAD LI
9007-A S00Z-A adiousn 0N g

(S-0) uonddyul yeary

(S-0) uondayul Jedr]

(pauo)) ‘7 IqeL



SHAMIM IFTIKHAR ET AL.,

1998

€ € NVD 92
z z SOVIV 'St
P S QAVA/N-EOW T8+
P P AOU/VZIVD €T
p p [A0DHA T
P P MOANAVA 1T
€ _ ZAL/TAVA 0T
€ z ISOINSML 61
€ € IVALADVA/GLAVA/IAINS 81
P € dnvos LI
p S ViOS 91
S P VID/SO/IEVY Sl
P P MA-VNIALS 1
P P VIADNAD €l
P € 0LT994/TL9A Tl
3 C VAD/0[/00/€/ZIAAV1dD 1
P € O1THL/E9PL AUVM/ELEY 01
S P VOOV EAAVA/N-IRYTTT8Y 76
S r MAVA/N- gV T893
€ P TLLS/E/TASHY QUVA/N-aOW/TT189 L
€ € MvVT 9
P P TAWAAd S
€ PEAVLIV b
P S TANMOY €
S S NIV °C
p p -D0¥D 1
900Z-A S00Z-A adfjousy  ON 3

(S-0) wondayui yeary

(S-0) wonddyun yeary

‘DU 0408 SLpjodig ysurese syudaed wniang Jo suruS ¢ Iqe ],



1999

SCREENING OF HEXAPLOID WHEAT LINES AGAINST BIPOLARIS

S S AR TVO0T IS
€ p EZVILVOTV  0S
p p 68 THONODV ~ “6F
S S LNAHD 8P
p ¢ NINOATIV — Lp
¢ ¢ [-1ANdV 9P
p p TTDVHS st
p C ENATID  bh
z z FNIDTVE  gb
p C FIXAW/IO0DS  Th
p p VIADNAD  CIf
p ¢ 6-VIVIV — 0F
p ¢ LENODSVY 6P
p ¢ VIIVNRIL 8¢
p 3 1965301 L€
C p d/ILLID  '9€
p p ONLOE 'S¢
p p ALNE/S/ODA/LAN/E/ T-IXAN/STTVA/ODA/B/98D TV HE
p p [11TVS/0Dd €€
p ¢ QIVA/CIIZY  T€
S p AVA - Ig
C ¢ 6LAVA/E/VID/690[//LODS/EAVA  0F
3 3 INVOV 62
z z S-NUS/E/STVA/VLTIDSN-ALS ‘8T
p C [ dOODS LT

9007-A S00Z-A adfjousry 0N

(¢-0) wondayu1 yeary

(S-0) wonddyur Jeory

‘(‘pauo)) ‘¢ 3qe],



2000 SHAMIM IFTIKHAR ET AL.,

References

Aftabuddin, A., W.E. Grey, D.E. Mathre and A.L. Scharen. 1991. Resistance in spring wheat to
common root rot, spot blotch and black point caused by Cochliobolus sativus. Proc. First Int.
Workshop on Common Root Rot of Cereals. Saskatoon, Canada. 11-14 August 1991. pp. 45-
47.

Aggarwal, P.K., K.K. Talukdar and R.K Mall. 2000. Potential yields of rice-wheat system in the
Indo-Gangetic Plains of India. Consortium paper series 10.Rice-Wheat consortium for the
Indo-Gangetic Plains, New Delhi, India. pp. 16.

Alam, K.B., M.A. Shaheed, A.U. Ahmad and P.K. Malakar. 1994. Bipolaris leaf blight (Spot
Blotch) of wheat in Bangladesh. In: Wheat in heat stressed environments: Irrigated, Dry Area
and Rice-Wheat Farming System, (Eds.): D.A. Saunders and G.P. Hettle. pp. 339-342 Mexico,
D.F. CIMMYT.

Anonymous. 1996. Standard Evaluation System for Rice. 4™ Edition. International Rice Research
Institute, Philippines.

Bhatti, M.A.R. and M.B. llyas. 1986. Wheat diseases in Pakistan. In: Problems and Progress of
wheat pathology in South Asia, (Eds.): L.M. Joshi, Joshi, D.V. Singh and K.D. Srivastava.
pp.20-30. New Delhi, India: Malhotra Publishing House. 401pp.

Dhaliwal, H.S., H. Singh, K.S. Gill and H.S. Randhawa. 1993. Evaluation and cataloguing of wheat
germplasm for diseased resistance and quality. In: Biodiversity and Wheat Improvement, (Ed.):
A.B. Damania, pp. 123-140. New York: John Wiley and Sons. et al., 1993.

Duveiller, E. and L. Gilchirst. 1994. Production constraints due to Bipolaris sorokiniana in wheat:
current situation and future prospects. In: Wheat in Heat-Stressed Environments: Irrigated,
Dry Areas and Rice-Wheat Farming System, (Eds.): D.A. Saunders and G.P. Hettel, pp 343-
352. Mexico, D.F.: CIMMYT.

Ginkel, M. Van and S. Rajaram. 1997.Breeding for resistance to spot blotch in wheat: Global
perspective. In: Helminthosporium blights of wheat: Spot blotch and tan spot. (Eds.): E.
Duveiller, H.J. Dubin, J. Reeves and A. McNab. Mexico DF, Mexico: CIMMYT/UCL/BADC,
162-170.

Hafiz, A. 1986. Plant Diseases: Pakistan Agricultural Research Council. 552 pp.

Hossain, 1. and M.M. Hossain. 2001. Effect of black pointed grains in wheat seed samples on
germination, seedling vigor and plant stand. Pakistan Journal of Phytopathology, 13(1): 1-7.

Iftikhar, S., S. Asad, A. Munir and I. Ahmad. 2008. Selection of In vitro technique for
pathogenicity and screening of wheat cultivars against Bipolaris sorokiniana. Pak. J. Bot.,
40(1): 415-420.

Kishwar, A., H. Sher, S. Iftikhar, K. Ali and S. Hassan. 1992. Foot rot diseases of wheat in rainfed
areas of North West Frontier Provinces and Punjab. Sarhad Journal of Agriculture, 8: 541-
545.

Mehta, Y.E. 1993. Spot blotch (Bipolaris sorokiniana). In: Seed-borne Diseases and Seed Health
Testing of Wheat. (Eds.): S.B. Mathur and B.M. Cunfer. Copenhagen, Denmark; Institute of
Seed Pathology for Developing Countries. 168 pp.

Metha, Y.R. 1985. Breeding wheats for resistance to spot blotch. In: Wheats for More Tropical
Environments. Proceedings of the International Symposium, pp. 135-145.Mexico, D.F.
CIMMYT.

Mujeeb- Kazi, A. 2000. An analysis of the use of haploidy in wheat improvement. In: Application
of Biotechnologies to wheat breeding. (Eds.): M.M. Kohli and M. Francis La Estanzuela,
Unuguay, pp. 33-48.

Mujeeb- Kazi, A., R.L. Villareal, L.I. Gilchrist and S. Rajaram. 1996. Registration of five wheat
germplasm lines resistant to Helminthosporium leaf blight. Crop Sci., 36: 216-217.

Mujeeb-Kazi, A., S. Cano, V. Rosas, A. Cortes and R. Delgado. 2001. Registration of Five
Synthetic Hexaploid wheat and seven bread wheat lines resistant to wheat spot blotch. Crop
Sci., 41: 1653-1654.



SCREENING OF HEXAPLOID WHEAT LINES AGAINST BIPOLARIS 2001

Satvinder, K., G.S. Nanda, G. Mamta Navneet, S. Kaur and N. Ghuman. 2002. Status of seed health
and facultative foliar pathogens of wheat in Punjab from 1992-99. Journal of Research,-
Punjab Agricultural University, 39(1): 28-34.

Shrestha, K.K., R.D. Timila, B.N. Mahto and H.P. Bimb. 1997. Disease incidence and yield loss
due to foliar blight of wheat in Nepal. (Eds.): E. Duveiller, H.J. Dubin, J. Reeves and A.
McNab. Helminthosporium blight of wheat: spot blotch and tan spot. Proceedings of an
International Workshop held at CIMMYT EI Batan, Mexico. 9-14 February 1997. pp. 67-72.

Sing, P.J. and H.S. Dhaliwal. 1993. Resistance to foliar blights of wheat in Aegilops and wild
Triticum species. Indian Phytopathology, 46(3): 246-248.

Singh, R.V., A K. Singh and S.P. Singh. 1997. Distribution of pathogens causing foliar blight of
wheat in India and neighboring countries. (Eds.): E. Duveiller, H.J. Dubin, J. Reeves and A.
McNab. Helminthosporium blight of wheat: Spot blotch and tan spot. Proceedings of an
International Workshop held at CIMMYT EI Batan, Mexico. 9-14 February 1997. pp: 59 - 62.

Song, Y.L., W. He, G.Q. Yang, H.Y. Liu, Y.L. Song, W.L. He, G.Q. Yang and H.Y. Liu. 2001.
Occurrence of black point of wheat seed and its control. Acta-Agriculturae-Boreali-Sinica.
2001, 16: special issue, 76-79; 4 ref.

(Received for publication 20 April 2008)



