Iran/ICARDA Collaborative Project

Summary of Achievements
and
Research and Training Program

1998 /99

Sixth Planning and Coordination Meeting

5-10 September 1998
Maragheh, Islamic Republic of Iran

( | )
Agricultural Reasearch, Education and
Extension Organization (AREEO)

Ministry of Agriculture
Islamic Republic of Iran

International Center for Agricultural
Research in the Dry Areas
(ICARDA)
Aleppo, Syria



Table of Content

Content Page
FOREWORD
1. Wheat and Barley Improvement 1
Research and Training Achievements during 1997-98 1
Research and Training plan for 1998-99 18
Bread Wheat Improvement -18
Durum Wheat Improvement 28
Barley Improvement 36
Training and Visits 45
II. Legume Improvement 47
Research and Training Achievements during 1997-98 47
Research and Training plan for 1998-99 60
Lentil, Chickpea and Dry Pea; 60
Forage Legume 68
Training and Visits 69
II1. Oilseed Crops Improvement: 71
Research Achievements during 1997-98 71
Research and Training Plan for 1998-99 79
Sunflower 80
Rapeseed 83
Safflower 85
Training 87
IV. Natural Resource Management 88
Achievements in Research and Training during 1997-98 88
Research and Training Plan for 1998-99 102
Training and visits 127
V. Human Resource Development 128
V1. Coordination Meeting with PPDRI, SPII, AERI, SWRI 129

VII. List of participants

131



FOREWORD

The Islamic Republic of Iran is blessed with enormous natural resources, fertile land and
diverse climate. Approximately 18.5 million ha of land is used for agriculture, of which
7.4 million ha are irrigated and 6.6 million ha are under rainfed annual crops and the rest
under fallow. Winter cereals (wheat and barley) occupy more than 8 million hectares out
of 14 millions ha of cultivated area. Inspite of this huge area under food and feed crops
the country is not yet self sufficient to meet its national needs. Due to climatic limitations
the scope to increase production horizontally is not only difficult but can be extremely
environmentally hazardous. However, there is tremendous potential to increase
production vertically by increasing production per unit of area, both in irrigated and
especially in rainfed areas through the development of better production technology.

The Ministry of Agriculture through its Agricultural Research, Education and Extension
Organization (AREEO) developed close collaboration with International Agricultural
Centers ICARDA, CIMMYT, ICRISAT, etc.) to strengthen its agricultural research
capabilities and capacities. Special emphasis has been laid on improving agricultural
production from the rainfed areas in close collaboration with ICARDA.

Under the collaborative arrangement an annual joint meeting of Iranian and ICARDA
scientists is held to review the research and training activities of the past year and
develop plans for the following crop season. This document, therefore, has been prepared
at the end of an exhaustive “6™ Annual IRAN/ICARDA Research and Coordination
Meeting”. Very useful information on the major crop species (wheat, barley, food and
feed legumes, and oilseed crops) and natural resources management is presented in this
document. A number of improved, stress tolerant, with better yield and quality, varieties
of different crop species for different ecological zones were identified during 1997/98
crop season. Equally good information on the development of production technology to
realize higher and sustainable production with out damaging the natural resource base is
enumerated in this write up.

The success or failure of such an endeavor heavily depends on the availability of well
educated and highly skilled technical manpower. Therefore, continous efforts are being
made to improve the knowledge and technical skills of the local researchers.

This document contains not only the achievements, research and training activities of the
previous year but a very elaborate and well targeted research and training plan to increase
agricultural production through appropriate technology development. Therefore this will
be a very useful document for the scientists engaged in agricultural research in various
agro-ecological zones of Iran.

A. Keshavarz
Deputy Minister of Agriculture and
Head of AREEO, The Ministry of Agriculture



1. WHEAT AND BARLEY IMPROVEMENT

Winter cereals (wheat and barley) are cultivated on more than 8 million ha under very diverse
agroclimatic conditions and play a pivotal role in the Iranian agriculture. In fact, the
predominant farming system is cereal-pasturalism-livestock. Both crop species are grown
under irrigated (1/3 of the total cereal area) and rainfed conditions. Wheat and barley cultivars
with varous growth habit (winter, spring or facultative types) are grown in various parts of
the country. In spite of extensive and large-scale cultivation of wheat and barley the country
is not yet self sufficient in its food requirements due to low yields per unit of area. The low
yields in irrigated as well as rainfed areas are attributed to several biotic and abiotic stresses.
A comprehensive research plan, especially to address the problems of cereals in dryland has
been developed covering all the ecological regions and presented in detail here for each
species (bread wheat, durum wheat and barley).

A. Statement of Objectives:

1. To develop new varieties/ cultivars of wheat and barley with better yield and quality for
different dryland regions of Iran.

2. To investigate the biotic (diseases and insects) and abiotic (environmental) stresses
depressing the productivity of wheat and barley; and incorporate genes for resistance into
the germplasm.

3. To develop an improved package of production practices for adoption by the farmers.

4. To strengthen the research capability and capacity of researchers in the dryland areas.

The research and training activities carried out during 1996/97 and research plan
presented in the following pages have been prepared to achieve the stated objectives. |

B. Brief Review of Research Work and Achievements during 1997/98

The cereal committee reviewed the research work carried out by each Agricultural Research
Center of DARI in the dryland areas of Iran. The salient features of the cereal research carried
out and a very brief summary of the results are presented in the following pages.

Maragheh:

Growing conditions were slightly better than the previous two seasons. Total seasonal rainfall
(347 mm) was close to the long-term average. Moisture deficit in October affected stand
establishment in most of the fields. However, the greater stress was a combination of drought and
heat during May and June. The season was therefore characterized a cold winter (125 days with
temperature <0°C) and hot spring. Yields were therefore in the range of 1-2.5 t/ha for bread
wheat, 1-2 t/ha for durum, and 1.5-2.5 t/ha for barley.

Yellow rust started to develop on bread wheat but was checked by the heat wave in early May
and did not affect yield. Few entries only could compete with Sardari. On-farm trials were
conducted at 3 sites with yields below 1 t/ha in 2 sites. The lines Ogasta/Sefid, Kvz/Tm 71/...
and Sabalan/1-27-56-4 had copmarable yields to Sardari, in on-farm and in URWYT trials. In
advanced testing, the following lines had comparable yield to the check Sardari with good



resistance to yellow rust:

90 ZHONG657 (2.4 t/ha vs 2.6 t/ha)
Sbn/1-64-99 (2.5 t/ha vs 2.6 t/ha)
87ZHONG 291 (2.2 t/ha, same as Sardari)

TIB368.25/BUC//CUPE (1.9 t/ha, vs 2.2 t/ha)

In preliminary tests, the following entries compared well with the check Sardari (2.11 t/ha)
o OKS82282//BOW/NKT (2.06t/ha, RtoYR, TK W=35)
* RSK/NAC//SBN (2.02 t/ha, R to YR, TKW=29).

Durum wheat did not perform well at Maragheh and most plants were short and suffered from
cold. Among the promising materials in different trials were the following two entries:
Valnova/598/Yuma//Fato’s’ (2.2 t/ha, 125% of Gerdish)

Massara-1 (2.2 t/ha, 121% Gerdish)

Barley yielded higher than wheat, although yields were also low generally less than 2.5 t/ha).
In on-farm testing, Yesevi performed similar to Sahand although both yielded low (around 1
t/ha).

In the uniform regional yield trial URBYT, the following two entries yielded better than the
check Sahand:

* Yea932/Yea 557.6 (ent. 20, 2.7 t/ha, 112% check)

o ICB 111838 (ent. 14, 2.7t/ha, 112% check)

In advanced yield testing, 4 entries, yielded higher than Sahand. They were:
- Cum-50/1146 (ent. 10 in BYT B4; 3.3 t/ha; 110%)

- 4847/Yea 605.5/ (ent. 22 in BYTB3, 3.2 t/ha, 114%)

- Yea 1819/Yea 195.4//Grivita (ent. 2 in BYTA3, 2.92 t/ha, 119%)

- Obruk 86



Table 1: Total (T) and Selected (S) number of entries from different winter cereal nurseries at

various stations in Iran, 1997-98.

Station

Nursery l
Maragheh Sararood Qamloo Shirvan Uromieh | Zanjan |
T S|T S |T S |T S |T S|T S

Bread Wheat ’f

F1 89 89

Seg Pop. 847 257 | 67 27 | 78 65 53 30

PWYT 169 20 | 92 23 § 81 17 | 81 25

A 168 37 | 84 13 | 84 13 |24 6 48 10

B 48 11 | 48 26 | 48 4 |48 8 24 6

URWYT 2 4 |12 3 |12 4 |12 12 5 [12 4

Land races 2050 400

On-farm 6 -

AYT(RF)-TCI | 125 40 125 14

DRN - 12

Durum

Seg.Pops 107 41 | lo4 61 | 50 25 | 87 87 87 34}

PDYT 81 22 49 46 | 64 5136 20 ‘

A 42 15 46 35 |1 20 -

B 13 8

DWYT-HAA 24 8 24 21 | 24 6 |24 6 |24 15

DWYT-CA 24 9 24 11 | 24 4 |24 5

DON-HAA 72 24 72 37 | 72 10 | 72 28 |72 16 |72 11

DOW-CA 96 17 96 52 | 96 10 | 96 37 (96 29 |96 11

On-farm 6 5

Barley

F1 70 70 49 43

Seg Pops 2135 660 | 420 216 | 451 117 | 780 326 273 121

PBYT 1000 139 | 107 48 | 100 7 1720 79 49 11

A 96 24 40 11 15 1 72 18 24 6

B 72 21 24 14 | 24 - 24 8 24 3

URBYT 24 24 24 10 | 24 3 24 24 | 24 9 | 24 4

On-farm 6 3

IWBON 150 48 | 150 95 | 150 6 150 30 | 150 31 |150 33

IFBON 150 43 | 150 96 | 150 16 | 150 36 | 150 22 |150 24

IWFFBON 46 10

IWFHBON 45 16 45 28 45 -

IWFBCB 157 34 | 157 81 | 157 10 | 157 24 157 34

IWBYT 24 4 24 2 24 6 24 6

IFBYT 24 2 24 14 24 5 24 6 24 5

Sararood:

This season’s rainfall (616 mm) was much above average, although moisture was deficient

early in October. The winter was not severe but transition from cold to warm was abrupt, and

high temperature prevailed in April (up to 28°C), May (33°C), and June (38°C).



In bread wheat, 67 segregating populations, and 236 fixed lines were evaluated. Yields were
generally in the range 3.5-5 t/ha. Due to the relatively mild winter, facultative (and even
spring types) yielded well. In the URWYT 98 the line Sbn//Trm/K253 (ent.10) significantly
outyielded Sardari (3.89 versus 3.13 t/ha).

It also had a similar maturity but higher protein content, and is resistant to yellow rust. Entry
8 also performed well (3.37 t/ha). In advanced yield testing, the folowing entries outyielded
Sardari and were resistant to yellow rust:

- KS73146/TX71A103...(ent. 11 in BWYT-B,, 4.86 t/ha 130%, Sardari)

- KS 82214/GALVEZ (ent. 12 in BWYT-B,, 5.06 t/ha 130% Sardari)

- SBN/1-64-99 (ent. 14 in BWYT-B,, 4.74 t/ha, 122% Sardari)

- GENARO/SARDARI (ent. 16 in BWYT-B,, 4.78 t/ha 123% Sardari)

- SHI#4414/CROW’s’  (ent. 23 in BWYT-A,, 5.21 t/ha, 125% Sardari)

- TRKI13/4/TJB 916-4... (ent. 10 in BWYT-A,, 5.0 t/ha, 120% Sardari)

In more recent trials PWYT) the following entries showed an excellent performance:

- GRK/ESDA/LIRA (ent. 88),
- MANNING/SDVI/DOGU (ent. 45).
OK82282//BOW/NKT (ents. 46 and 50)

In durum wheat, 165 segregating populations and 324 fixed lines were evaluated in
observation nurseries (168 lines) or yield trials (156 lines). Yields were slightly lower than
those of bread wheat.

In on-farm trials, the entries HEIDER/MT/HO... and CHAM 1 yielded higher than Zardak
(3.25 t/ha and 3.03 t/ha versus 2.53 t/ha).

In advanced testing, the following three lines outyielded significantly the local check Zardak
with a better resistance to yellow rust:

-  MRBS5/GENIL-2 (ent. 2 in DWYT-A,, 5.22 t/ha, 139%)

-  MRBLI1/SNIPE/MAGH/3/RUFOM (ent. 6 in DWYT-A,, 5.52 t/ha, 133%)

- CHAHBA 88/DERAA (ent. 17 in DWYT-A,; 5.77 t/ha, 138%)

Most newly tested entries in PDWYT yielded higher than Zardak. The best two entries were:
- LLOYD/KIA//CHI: (ent. 25, 8.35 t/ha, 189% Zardak)
- MENCEKI/RUFOM-5/CH] (ent. 2, 8 t/ha, 181%)

Durum wheat performed best in this region and this is where cold tolerant durum should be
grown. In colder areas such as Kordestan, and Maragheh, durum performance was mediocre,
and therefore durum should not be considered for these areas until suitable, more cold tolerant
germplasm is developed.

In barley, segregating populations (469) and fixed lines (225 in yield trials, and 502 in.
observation plots) were evaluated. The yield level is higher than that of wheat, most yielded
in the range of 5-6 t/ha. In on-farm testing the entries Yesevi 93 and Boyer//J-126...
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performed similar to or better than the check Sahand, with yield of around 3 t/ha in those on-
farm plots. Another entry CHICM/AN 57//ALBERT also performed well. This last entry
yielded consistently well over 8-year testing in the Kermanshah area and is resistant to most
barley diseases in that region, with an overall yield avarge of 3 t/ha. It has an acceptable
tolerance to cold and a good kernel size.

Advanced materials that showed promise in 4-year testing at Sararood include:
- ROHO/MAZURKA//ICB-10 2874

- XEMUS

- YEA 762.2/YEA 605

All three lines have an average yield of aout 4 t/ha and a TKW of 38, and are resistant or
tolerant to prevailing diseases) scald, net blotch, powdery mildew).

Among other yield-tested materials, the following were promising:
- CWBI117-77-9-7/1C... (6.23 t/ha, 129% Sahand)

- K-615-1/K-616-... (similar yield as the previous line) N
. WIESEI BURGER/AHO (ent. 104 in PBYT, 8.33 t/ha, 200% Sahand) [
- ARR/ESP/ALGER/CERES (ent. 88 in PBYT, also 8.33 t/ha)

QAMLOO

Although this season’s rainfll (430 mm) was much higher than last years’s, the crops suffered

from prolonged cold that started early in the season (116 days with temperatures <0°C).

Terminal drought-heat combination limited growth and yield, as the absence of rain in June

was coupled with a high temperature (>30°C) in this month. \ a

In bread wheat, both segregating (78 populations) and fixed materials (350 yield trial entries)
were evaluated. Yields were generally around 1.5-2.0 t/ha, and none of the tested entries was
better than Sardari. However, certain entries had equivalent yield. This includes:

- SBN/1-64-99 (ent. 14 in BWYT-B1; 1.73 t/ha, 92% Sardari). -
- SBN/Tui’'s’KORDESTAN (ent. 72 in PBWYT, 2.28 t/ha, 86%). ‘L
- BOW’s’/CROW’s’/3/RSH/KAL/BB (ent. 13 in BWYT-Al, 2.06 t'ha, 85% Sardari). :

Tt is to be noted that international materials were planted one month later than other materials
and therefore had poor performance. It is suggested in the future that international materials

either should reach the station early enough for normal planting or they should be reevaluated
in totality without any selection if late planted.

Durum wheat generally performed poorly, partly due to cold damage and partly to late
planting. In one accetable yield trial (DWYTA), yield was arround 1-1.5 t/ha, with Kunduru
and CHAM 1 having highest yield (1.59 t/ha, 116% Peresht). The total number of durum
entries tested in the station is 350 including 50 segregating populations.



Barley performed better with yields generally in the range of 1.5-2 t/ha. A total of 1209

entries were evaluated in segregating populations (451), observation nurseries (457) and yie!d
trials. Among the promising advanced entries are the following;:
- BOYER/IJ-126/GEM 14, F/... (2.15 t/ha) and YESEVI 93 (2.00 t/ha). Both yielded

higher than Sahand, in an on-farm trial near the station. However, most of the entries in
other trials were outyiclded by Sahand.

Hayderloo (Oroumich)

The season is characterized by a lower rainfall (223 mm), with moisture deficit in October
through December, and in May, coupled with high temperatures during April and May
(>27°C) and June (>35°C). This resulted in low wheat yields. Only a limited number of
entries/nurseries were evaluated this season,:1 nursery (12 ent.) of bread wheat, 3 durum
nurseries and 3 barley nurseries. The URWYT entries had similar yiclds (around 1.4 t/ha).
While those of DWYT-HAA were lower (around 1t/ha). Barley yielded higher, and among
URBYT, the following entries outyielded the check Sahand:

132 Th/Tokak (ent. 9, 120%), ICB 1118777 (ent. 10, 120%) and ICB 111838 (ent. 14, 121%).
Qaidar (Zanjan)

Rainfall was above average (397 mm). However soil moisture was deficient early in the
season and in June, Although the winter was relatively mild (98 days with below freezing
temperature), the terminal drought-heat complex affected yields in all three crops.

In bread wheat, 53 segregating populations and 84 fixed lines were evaluated (Table 1).

Among good-performing bread wheat entries are the lines: Sbn/1-27-56-4 (ent.1 in URWYT,
1.38 t/ha, 127% Sardari), Sbn//Trm/K253 (ent 10 in URWYT, 1.25 t/ha, 115% Sardari),
Ymh//A12/32438/3/Sardari (ent. 17 in B1 test, 1.68 t/ha, 106% Sardari) Pvn’s’/Chi//Sabalan
(ent. 6 in BWYT-ALI, 1.61 t/ha, 130% Saradari), and Omid//1-27-5489/Condor’s’ (ent. 22 in
BWYT-AI, 159 t/ha, 129%).

In durum, a number of entries were selected from segregating, populations (34 entries) and
observation nurseries (22 entries). Durum wheat does not seem adapted to this region. A
related large number of barley entries have been evaluated at this site (Table 1). Yields are
around 1 t/ha. Among promising entries that significantly out yield the check Sahand are the
following lines:

-  YEA 762.2/YEA 605.5 (ent. 3 in URBYT, 1.74 t/ha, 122%, Sahand also better than the
local check).

- THIBAULT/3/LIGNEE 131//4341 N/... (ent 1 in BYT-B1, 1.54 t/ha, 119% Sahand)

- TOK//LIGNEE 1246/GZK/3/... (ent. 44 in PBYT, 1.25 t/ha 141% Sahand).

- ROHO//ALGER/CERES, 362-1-/3/SA... (ent. 33 in PBYT, 1.39 t/ha, 156% Sahand)

- ROHO//ALGER/CERES, 362-1... (ent. 5in PBYT, 1.31 t/ha, 147% Sahand)

- ALPHA/DURRA//CWB 117-77-9-7 (ent. 9 in IWBYT, 1.98 t/ha, 120% Sahand).
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Shirvan

Rainfall was low in the month of December and June, but otherwise was relatively mild (86
days with temperature <0°C), and spring was hot. Grain yields were therefore moderate. In
bread wheat, 39 entries were selected from yield trials. A number of entries outyielded
significantly the well performing check, Sardari.

These included: - KVZ/TM71/MAYA's’//BB/INIA/4/SEFID (ent. 8 in URWYT, 2.28 t/ha,
110% Sardari).

- AGRI/093.44/MOMTCHILL (ent. 9 in BWYT-BI, 2.51 t/ha, 115%)

- OK82282//BOW/NKT (ent. 41 in PBWYT, 2.24 t/ha, 122%)

- F12.71/COC (ent. 78 in PBWYT, 2.06 t/ha, 113%)

In durum wheat, 87 entries were selected from segregating populations and 96 entries from
yield tests or observation nurseries. Yields were around 1-1.5 t/ha, and most of entries in
international nurseries showed poor performance, due to late planting. Entry 10in PDWYT
(AWL 1/SBL4) had the highst yield (2.0 t/ha) in the trial.

In barley, yield were higher. Among the most promissing selections are the following entries \ ‘
from IWPBYT: TARM92 (3.1 t/ha), YESEV193 (3.4 t/ha), METEOR/STAR (3.5 tha), and !
ICB-100945/DONOR (3.4 t/ha), and from WFPBYT: YEA 168.4/YEA 605.5/MARAGHEH

(3.4 t/ha) and STEPTOE/LIGNEE 640//ALPHA/DURR (3.6 t/ha).

A large number of selections (557) were made for future testing.
WARM AREAS ‘
Gachsaran |

The very high rainfall recorded this season (855 mm) was concentrated in the period

November-March. No rainfall fell after March, High temperature (>31°C in March, and

>41°C in May) marked the end of the season. The newlyreleased cultivars of wheat and

barley performed well in all trials. The materials tested this season included: bread wheat |
(observ: 238 entries, yield trials: 272 entries), durum wheat (observ.: 96, yield trials: 160) and ;
barley (Seg. Pops. 215, obser.: 299, yield trials: 163)

In bread wheat, yields were relatively high despite the terminal drought and heat. Disease
development was miner, likely-due to high temperatures in March and thereafter. Among the
entries resistant to yellow rust and leaf rust and outyielding the check Zagros are the
following selections:

- OPATA/KILL (ent. 6 in BWYT-B2; 6.91 t/ha; 121% of Zagros).

- 5560 Karaj (ent. 15 in BWYT-A3; 5.06 t/ha, 140% of Zagros).

- SNB’S’/5/MAYA74 ‘S’/ON//1160.14 (ent.10 in BWYT-A1, 4.98 t/ha, 129% of Zagross).
- TR380-16-3A614//CHAT ‘S’/5/SKHS (ent. 17 in PWYT; 2.10 t/ha, 136% of Zagross).



Table 2: Total (T) and selected (S) number of entries from different spring cereal
nurscries of various stations in Iran, 1997-98.

Nursery Station
Gachsaran Kohdasht Moghan Gorgan
T S|T S T S T S
Bread Wheat
Fi 61 61
Seg. Pop. 164 861 | 149 - 59
PWYT 140 18 | 140 36
A 36 15 60 16 20 8 20 6
B 40 11 20 6 20 13 20 6
URWYT 16 6 16 5 16 13 16 6
RWYT-FA 24 11 24 7
RWYT-SA 24 15 24 10
PWYT 168 31
WCB 150 45 150 8
WON-FA 148 36 148 23
WON-SA 182 13 182 44
HDTON 56 9 56 20 56 27 56 4
WON (Nat) 29 18
Durum Wheat
Seg. Pops. 60 31 | 20 16
PDYT 100 19 [111 27 | 60 12 [ 107 10
A 40 15 20 6
B 20 7 120 11
RDYT-TA 24 7 24 11 24 7
URDYT 20 4 20 6 20 10
DON-TA 96 26 96 32 | 96 27 |96 21
DON (Nat) 21 10
DYRGP YR97 10 5
Barley
BCB 93 20 93 27 [93 17
Seg.Pops. 215 62 213 111
PBYT 122 38 190 36 60 17
A 18 5 20 8 20 8
B 20 10
URBYT 18 6 20 8 18 6
ISBYT-MRA 24 14 | 24 10
ISBYT-LRA-C 24 9 24 5
ISBYT-LRA-M 24 9 24 5
ISBON-LRA-C 107 46 106 29
ISBON-LRA-M 101 60 101 25 101 19
ISBON-MRA 105 60 105 23 105 23
BON-(Nat) 27 8
DPBYT 5 1
SBGPPM 19 5
SBGPSC 18 4




A total of 72 selections were made in different nurseries. In durum wheat, Seimareh
outyielded most of the entries, with an average yield of about 4.5 t/ha. The following two
entries had high yields and were resistant to both yellow rust and leaf rust:

. MRB/CHEN (ent.2 in DWYT-A2, 4.70 t/ha, 120% of Seimareh).

- M20/OMRABI 5 (ent. 5 in DWYT-A2; 4.38 tha, 112% of Seimareh).

In barley, disease development was more important especially net blotch and tolesser extent,
scald. Many of the tested entries outyielded the check Izeh but were susceptible to diseases.
Among the promising selections that were tolerant or resistant to net blotch and scald are the
following entries:

. DRAM/EMIR//ER/APM (ent. 8 in URBYT; 4.96 t/ha, 116% of 1zeh).

- WI2198/EMIR/3/ARR/ESP/.. (ent.7 in BYT-A; 5.16 tha, 129% of Izeh).

. JLB 70-20/SEN “S’ (ent.110 in PBYT; 5.11 t/ha; 134% of Izeh).

In other trials, 4 entries plus a local check were tested at 4 sites for their ability to produce
green matter plus grain (dual-purpose barley). At Gachsaran, a wet site, variety Izeh produced
11 t/ha of green forage plus 3.2 t/ha of grain. Other entries behaved similarly. At the drier
sites, the green forage yield decreased and the grain yield loss due to cutting increased. It is
therefore concluded that dual purpose barley may be more effectively grown in areas with
reasonable rainfall.

KOHDASHT

Rainfall was adequate, despite moisture deficit in October and June. High temperature was
recorded in May and June. This site, contrary to others in the warm areas is characterized by
relatively cold winter (54 days of below freezing, minimum temperature, with an absolute
minimum of —19.6°C in January). This explains the good performance of germplasm received
from Aleppo, despite their tendency for lateness.

Materials tested at this station include bread wheat (Seg.pops: 164; Obs.: 536; and yield tests:
284 entries), durum wheat (Seg. Pops: 60; Obs.: 96, and yield tests: 195), and barley (yield
trials only: 230 entries).

In bread wheat, most entries of RWYT-FA and RWYT-SA outyielded the local check. In

contrast the local check outyielded most of the entries in other national trials. The promising
selections included:

- SERI 82//SHI # 4414/CROW’s’ (ent. 15 in RWYT-FA, 5.06 t/ha, 157% Zagros.

- FONG CHAN-3/TRT’s’//VEE9/3/CO... (ent. 9 in RWYT.FA, 4.67 t/ha, 145% Zagros)
-  ANZA/3/PI/NAR//HYS/4/VEE’s’/5/... (ent. 21 in RWYT-SA, 4.37 t/ha, 123% Zagros)
- BOCRO-4 (ent. 2 in RWYT-SA, 4.26 t/ha, 120% Zagros)

- FOW-1 (ent. 18 in BWYT-A, 4.24 t/ha, 111% Zagros)

All selections were resistant to yellow rust and leaf rust.



In durum, yields were slightly lower than in bread wheat. Among the selected entries, the
following lines had high yield and good reaction to yellow and leaf rusts:

- SYRIAN 1 (ent. 9 in RDWYT-TA, 4.77 t/ha, 158% Shahivandi)

- SYRIAN 2 (ent. 10 in RDWYT-TA, 4.39 t/ha, 145% Shahivandi)

- MRB3/CHEN (ent 14 in DWYT-A, 3.95 t/ha, 113% Shahivandi)

- MRBI11/SNIPE/MGH/3/RUFOM-7 (ent. 3 in DWYT-B, 3.94 tha, 122% Shahivandi)
- MRBI11/SNIPE/MGH/3/RUFOM-7 (ent. 4 in DWYT-B, 4.07 t/ha, 126% Shahivandj)
- MRB3/4/BYE*2/TC/ZB/W/3/CiT *ent. 14 in URDYT, 3.66 t/ha, 112% Shahivandi)

In barley yield trials, yields were slightly higher (averaging about 5 t/ha) with a few lines
better than Izeh. Among the selections are the following lines:

- BAL.16/API/DEIR ALLA 106/3/AS.. (ent. 11 in A test, 5.75 t/ha, 126% Izeh)
- ATEM/WI 2291//HML (ent. 15 in A test, 5.90 t/ha, 129% Izeh)

- ER/AOM//CERISE/3/LIGNEE 131/E... (ent. In A test, 5.72 t/ha, 125% Izeh)
- TRIUMPH/MOROC 9-75 (ent. 3 in PBYT, 6.48 t/ha)

- ROHO//ALGER/CERES (ent. 12 in URBYT, 5.32 t/ha, 118% Izeh) but lower than the
local check)

All these entries were resistant to scald.
Gonbad (Gorgan)

Rainfall was high (412 mm between Oct-June) with a good start and well distributed in the
season. Winter was warm and the spring hot (maximum temperatues of 34.5°C, 40.°C and
42.5°C in April, May and June, respectively).

The tested material included all three crop species (Table 2).
In bread wheat, yields were around or a little over 5 t/ha. All tested entries had lower or
equivalent yield as compered to the check Zagros which yielded up to 4 t/ha.

In trial BWYT-A, the entry KAUZ*2/BOW//KAUZ yielded 5.74 t/ha (106% Zagros in that
trial). In durum wheat, most of the entries yielded lower than the check Stork, with some
exceptions, such as:

- BCR/LKS4 (ent. 17 in DWYT-TA, 5.59 t/ha, 116% Stork)

- BRCH-1 (ent. 18 in DWYT-TA, 5.71 t/ha, 118% Strok)

- OMRABI 5 (ent. 19 in URDYT, 5.57 t/ha, 113% Strok)

In barley, a large number of entries outyielded the check Turkman, including:

-  MOROC 97-5/HML-02 (ent. 21 in ISBYT-LRA-MW, 8.08 t/ha, 184%)
- LIGNEE 527/NK 1272 (ent. 11 in ISBYT-MRA, 5.59 t/ha, 151%)
- ER/APM/6/P1 d10342//CR 115/PRO (ent. 19 in ISBYT-LRA-CW, 5.37 t/ha, 117%

Turkman)
- WI2291/WI 2269/ER/APM (no. 11 in URBYT, 5.01 t/ha, 111% Turkman)
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tolerant to dwarf and common bunt. It has red kernels slightly smaller than Sardari but
with a better protein content.

All three lines have been tested for 3 or more years in 4-5 sites in cold-winter, rainfed
areas and have consistently performed well in those areas,

Physiology Breeding:

Several experiments were conducted in field and in controlled-environment conditions to provide
breeders with information on mechnisms of tolerance to abiotic stresses including cold and
drought.

- Inone experiment 142 advanced bread wheat lines were planted in concrete beds to study
their response to cold at Maragheh. In addition 125 advanced lines plus 106 Sardari selecions
were eveluated to cold tolerance in field conditions at Maragheh. 50% of the materials
survived the cold winter of 1997-98.

- Inanother study, 6 cultivars (2 each of winter, spring and facultative types) were evaluated
for their tolerance when seedlings of different ages (20, 30, 40, 50, or 60 days) were
subjected to —10°C, under controlled conditions. Winter types were more resistant at 50-60
days, where as spring types were more tolerant to cold at 20-30 days.

- Inanother experiment, 500 lines of bread wheat and durum wheat were evaluated for their
growth habit by late (end May) planting in fields at Maragheh.

- 34 bread wheat lines were grown in 3 reps in concrete beds for the study of their crown node
depth and coleoptile length as a means of identifying traits associated with tolerance to cold
and drought.

- Finally, seeds of 22 durum wheat lines were imbibed and kept at —3°C for 2 months to
identify tolerant entries and understand the mechanism of tolerance to long periods of snow
cover in field conditions.

Results from all experiments will be analyzed and experiments reconducted in 1999 to confirm

the results,

Pathology-Achievement

217 lines and cultivars from DARI stations were evaluated for resistance against Yellow Rust, Leaf
Rust, Stem rust, Common Bunt and dwarf Bunt in different stations.Due to the favorable
conditions, high infections of different Rusts occurred in the nurseries at different stations either
inoculated artificially or under natural infections. Infection of common and dwarf bunt was also
high. The detail and complete results are in pages No. 633-709 of DARI Cereal Annual Report.

1. Rusts:

A) Evaluation of resistance in the dryland bread wheat advanced lines to leaf rust caused by
Puccinia recondita in greenhouse condition at Karaj and in field in different areas.
Number of entries showing different responses to Leaf rust in different locations has been
summarized in Table 3.
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Table 3. Numbers of entries with different responses to Leaf Rust.

Location Responses Total

R MR MS S
Gachsaran 38 28 124 27 217
Ilam 73! 62 32 52 217
Moghan 115 9 57 36 ' 217
Lorestan 200 oeee 4 13 217
Islam Abad 97 91 19 9 217(-1)

In Gachsaran no.s 25, 69, 71, 73, 96, 97, 98, 99, 100, 101, 102, 112, 127, 128, 129, 134, 136,
138, 150, 151, 154, 156, 157, 164, 167, 168, 171, 179, 201, 202, 205, 209, were resistant, other
entries were moderately susceptible or susceptible.

In Lorestan only no.s 21, 41, 43, 44, 46, 60, 63, 81, 119, 120, 121, 153, 162, 187, 193, 194, 217
were susceptible, other entries were resistant.

In Ilam no.s 13, 16, 17, 21, 25, 26, 27, 29, 33, 36, 47, 49, 51, 60, 69, 70, 71, 73, 75, 76, 78, 79,
80, 81, 82, 83 98, 102, 112, 122, 124, 125, 126, 127, 128, 130, 135, 136, 141, 142, 146, 147, 148,
149, 150, 151, 152, 153, 156, 157, 159, 160, 161, 164, 166, 167, 168, 169, 173, 174,175, 177,
183, 185, 186, 187, 188, 189, 190, 193, 196, 197, 198, 199, 200, 201, 202, 204, 205, 207, 209
were resistant, other entries were susceptible.

In Moghan no.s 12, 13, 33, 49, 50, 52, 68, 71, 72, 73, 74, 76, 78, 79, 80, 81, 83, 86, 94, 96, 102,
103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 116, 117, 118, 119, 120, 121, 122,
123, 124, 125, 126, 128, 129, 131, 132, 133, 134, 135, 136, 137, 138, 139, 14210 169, 173, 174
to 190, 192 to 216, 217 were resistant or moderately resistant, other entries were susceptible .
In Islamabad no.s 11, 44, 45, 60, 62, 64, 65, 72, 97 were susceptible, lines no.s 12, 20, 21, 31,
32, 39, 41, 42, 43, 66, 67, 70, 85, 89, 90, 91, 187, 206, 207 were moderately susceptible, other
entries were resistant or moderately resistant.

B) Evaluation of resistance in some bread wheat advanced lines to wheat stem rust caused by
Puccinia graminis at seedling and adult plant stages in greenhouse condition and drylands areas.

Number of entries showing different responses to Stem rust in different locations has been
summarized in Table 4.

13



Table 4. Numbers of entries with different responses to Stem Rust,

Location Responses Total

R MR MS
Gachsaran 203 1 9 4 217
Lorestan 189 -— 4 24 217
Uromieh 69 - - 31 100
Islam Abad 214 1 0 2 217

In Uromieh only 100 lines were tested, no.s 3, 6 to 10, 13, 14, 16 to 26, 27, 28, 31, 32, 33, 35,
36, 40, 46 to 56, 59 to 63, 68 to 72, 74, 75, 76,77, 79 to 87, 89 and 94 to 100 were resistant,
other entries were susceptible.

In Gachsaran no.s 11, 12, 37, 38, 45, 46, 50, 52, 53, 135, 159, 160 and 217 were susceptible,
other entries were resistant.

InLorestannos 1, 2, 3, 4, 5, 10, 11, 15, 21, 43, 64, 65, 77, 89, 91, 119, 120, 121,

1543, 162, 168, 187, 193, 194, 195, 210, 217 were susceptible, other entries were resistant.

In Islam Abad no.s 62 (60S) and 207 (70S) were susceptible, no. 118 was moderately susceptible,
other entries were resistant.

C) Evaluation of resistance in some bread wheat advanced lines to yellow rust caused by Puccinia
striiformis at seedling and adult plant stages in the greenhouse and field condition of drylands areas.
Number of entries showing different responses to Yellow rust in different locations has been
summarized in Table 5.

Table 5. Numbers of entries with different responses to Yellow Rust.

Location Responses Total
R MR MS S

Maragheh 35 - 4 61 100
Uromieh 31 - 2 67 100
Ilam 110 72 19 16 217
Moghan 147 21 40 9 217
Lorestan 186 6 19 16 217
Gachsaran 168 14 31 4 217
Islam Abad 97 91 19 9 217
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In 1997-98 because of weather conditions at Maragheh the severity of yellow rust was high, no.s
3, 4,29, 33, 34, 35, 39, 41, 44, 45, 46, 47, 49, 51, 56, 58, 59, 61, 64, 65, 66, 71,72,73,77, 79,
80, 83, 88, 91, 92, 93 were resistant, other entries were susceptible.

The response of Azar was (20S), SARDARI (508), SABALAN (0) and Bolani (100S)

In Uromieh no.s 2, 3, 4, 21, 23, 29, 33, 34, 35, 39, 41, 43, 44, 45, 46, 51, 57, 58, 59, 64, 65, 66,
67,71, 72,73, 79, 88, 90, 91, 92, 93 were resistant, other entries were susceptible.

In Ilam no.s 1, 14, 18, 20, 21, 30, 31, 32, 33, 35, 37, 40, 41, 54, 60, 63, 76, 80, 84, 85, 86, 89,203,
204 were susceptible, other entries were resistant.

In Moghan no.s 5, 6, 10, 11, 14, 15, 16, 17, 18, 19, 21, 30, 31, 33, 35, 37, 41, 43, 45, 54, 55, 57,
58, 64, 74,76, 77, 84, 89, 95, 97, 100, 110, 114, 137, 140, 153, 154, 162, 169, 171, 191, 214, 216
were moderately susceptible or susceptible, other entries were resistant or moderately resistant.
In Lorestan no.s 5, 10, 14, 15, 19, 20, 21, 41, 42, 50, 52, 54, 56, 60, 61, 63, 68, 84, 85, 86, 110,
119, 120, 153, 159, 162, 165, 168, 186, 187, 193, 194, 198, 201, 202, 203, 213, 217 were
susceptible or moderately susceptible, other entries were resistant or moderately resistant.

In Gachsaran no.s 1, 2, 5, 6, 11, 15, 18, 27, 28, 32, 35, 36, 37, 50, 52, 62, 72, 75, 84, 87, 88, 95,
100, 114, 158, 162, 165, 167, 168, 174, 177, 181, 190, 193, 216 were susceptible or moderately
susceptible, other entries were resistant or moderately resistant.

In Islam Abad no.s 11, 13, 14, 15, 29, 31, 32, 36, 37, 60, 62, 84, 87, 97 and 100 were
susceptible, no.s 21, 5, 10, 16, 20, 22, 27, 30, 33, 35, 40, 50, 53, 54, 55, 56, 61, 68, 69, 70, 76,
81, 85, 86, 94, 95, 99, 106, 107, 108, 109, 117, 132, 135, 137, 152, 153, 154, 157, 165, 168, 171,
172, 173, 186, 187, 207, 208, 209,210, 213, 214, 215, 216, 217 were moderately susceptible,
other entries were moderately resistant or resistant.

2. Bunts:

A) Evaluation of resistance in some bread wheat advanced lines to common bunt caused by
Tilletia laevis in different drylands areas.

Table 6. Numbers of entries with different responses to Common Bunt.

Location Responses Total |
R MR MS S
Maragheh 15 10 9 56 100
Kordestan 10 10 4 76 100
Gachsaran 212 4 —-- 1 217
Sararood 77 69 43 28 217
Ilam 97 21 41 58 217
Karaj 60 21 5 14 217

Infection less than or equal to 5% Resistance (R)

Infection more than 5% & less or equal 10% Moderate resistance (MR)

Infection more than 10% & less or equal 15% Moderate susceptible (MS)
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Infection more than 15% Susceptible (S)
This experimental was performed with 217 (100 lines for cold regions and 217 lines for hot

areas) dryland advanced materials in Maragheh, Kordestan, Gachsaran, Kermanshah (Sararood)
and Ilam. Number of entries showing different responses to Common Bunt in different locations
has been summarized in Table 6.

B) Evaluation of resistance in some bread wheat advanced lines to dwarf bunt caused by
Tilletia controversa in different drylands areas.

One hundred dryland advanced materials were evaluated against Dwarf bunt in Maragheh,
Sanandaj and Uromieh using artificial inoculation. Because of a good snow covering during the
winter, climatic conditions were suitable for incidence of dwarf bunt , therefor, high infections
of the disease occurred in the experimental stations and farmers fields. Number of entries

showing different responses to Dwarf Bunt in different locations has been summarized in Table
7.

Table 7. Numbers of entries with different responses to Dwarf Bunt.

Location Responses Total

R MR MS S
Maragheh 18 24 20 38 100
Sanandaj 40 2 2 56 100
Uromieh 92 8 - - 100

Infection less than or equal 5% = Resistance (R)

Infection more than 5% & less or equal 10% = Moderate resistance (MR)
Infection more than 10% & less or equal 15% = Moderate susceptible (MS)
Infection more than 15% = Susceptible (S)

C) Virulence survey of bunts.

To survey the virulences of Tilletia laevis, seeds of 32 monogenic wheat lines, each carrying an
individual bunt resistance gene (Bt genes), were artificially inoculated with teliospores of T.
laevis collected from Maragheh and Hashtrood regions. The inoculated seeds were grown in field
on two rows each one meter long. After maturity, the percentage of infected spikes for each was
counted and those with more than 10% infected spikes were considered as susceptible. ..__.. .
The results indicated the presence of virulence for Bt2, 3, 4, 6, 7, 8, 9 and 13 in these regions.
In a separate experiment dwarf bunt virulence factors were also evaluated in the region.
Virulence for Bt2, 4, 7 and 8 was found in the population of dwarf bunt.
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I. WHEAT AND BARLEY IMPROVEMENT- RESEARCH PLAN FOR
1998/99

A. Statement of Objectives:

1. To develop new varieties/cultivars of wheat and barley with better yield and quality for
different dryland regions of Iran.

2. To investigate the biotic (diseases and insects) and abiotic (environmental) stresses depressing
the productivity of wheat and barley; and incorporate genetic resistance in to the new
cultivars.

3. To develop an improved package of production practices for adoption by the farmers.

4. To strengthen the research capability and capacity of researchers in the dryland areas.

The research and training plan presented in the following pages has been prepared to achieve the
above stated objectives.

A. Bread Wheat (Triticum aestivum L.)

INTRODUCTION

In terms of acreage and production bread wheat far exceeds all the cultivated crops in Iran. Two
species of wheat, i.e. Triticum aestivum L., and T. turgidum var. Durum, are mainly cultivated.
Bread wheat occupies almost 94% of the total 6.6 million wheat hectarage. Due to enormous
agro-climatic variation there is a host of factors (biotic and abiotic) which adversely effect the
production in each region. Therefore, the research themes/topics, have been priortized to a great
extent on the basis of the economic importance of each stress.

The most serious stresses are:
1. BIOTIC:

i. Diseases: Yellow rust (Puccinia striiformis), leaf rust or brown rust (Puccinia recondita),
common and dwarf bunt (Zilletia carries, T. foetida, and T. controversa), powdery Mildew
(Erysiphe graminis £. sp. tritici) Septoria diseases (S. tritici, S. nodorum), Scab (Fusarium
spp.) and Barley Yellow Dwarf Virus (BYDV).

ii. Insects: Sunn pest (Stink bugs-various species), Aphids (Rhopalosiphum paidi, R. maidis and
Diuraphis noxia)

iii. Weeds. Though there are a large number of weed species of broad leaves and grassy plants
such as wild oats, carthimus, etc. but the most abnoxious species in Kermanshah, Kordestan,
Ourumeh and East Azerbaijan province, are Glycyirhiza glabra L. (Shirinbian), and Sophora
alopecuorice (Talakh-bian) of the family leguminacea.

18






