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Table 1. Name and characteristics of chitti bean genotypes evaluated
in this experiment

S D) Sypp 3 S5 Sypp
No. Genotype code  Bushtype  No. Genotype code  Bush type
1 KS21212° 1 12 KS21201 2
2 KS21238 3 13 KS21191 3
3 KS21221 1 14 KS21233 3
4 KS21216 1 15 KS21321 3
5 KS21456 3 16 KS21193 2
6 KS21204 2 17 KS21397 1
7 KS21263 3 18 KS21248 1
8 KS21247 1 19 KS21184 3
9 KS21255 3 20 Sadri (check) 3
10 KS21239 1 21 KS21488 1
11 KS21181 1

el ok 3L 55 Sl il Y lSF

* All genotypes have been received from CIAT.
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Table 2. Combined analysis of variance for different traits of chitti bean genotypes in stress and nono-stress conditions in two years

MS Sl S
33T @ > rwshw G s, C.N.mtc G sy 4 gl g3 NS sl
df. Days to flowering Days to maturity Plant height Pods/plant

S.O.V. Sl lio N S N S N S N S

Year Ju 1 79.47 20577 504.0" 40.0™ 2698.5" 4532.4" 165.9™ 295.0"

Error st 4 2.5 22 75.9 12.0 86.2 388.0 11.2 8.0

Genotype 55 20 15377 23577 588.7" 376.1" 8035.5" 6682.2" 29.9" 34.9"

Genotype x Year Jlx 55 20 17.3" 65.4" 181.2" 85.4" 673.9” 147.0™ 19.9" 324"

Error st 80 0.33 0.58 81.34 1.89 130.01 51.17 6.62 3.42
N: Non stress condition U5 O bl i N
S: Stress condition U5 Lyl ,a S
* and **: Significant at 5% and 1% of probability levels, respectively Ao y3 S 5ty s el o 3 1 e 55 KR K

Table 2. Continued Y J gl sl
MS ol e oKL
3037 4=y G g 5 415 sl CMe s 4lls sldw &l Ao O als 3 Shas
df. Seeds/plant Seeds/pod 100 Seed weight Seed yield

S.O.V. S b N S N S N S N S

Year J 1 223447 125027 0.10 0.22 284707 56337 9671178.37 11390000.0”

Error st 4 215.2 22.9 0.13 0.36 3.65 23.9 294558.5 172209.8

Genotype 555 20 495.8™ 279.9" 123" 0.99” 302.60" 239.1” 1760705.1" 628993.1"

Genotype * Year Jlox g3 20 4722" 214.6" 0.35" 0.66™ 21.20" 30.6™ 744375.7" 314790.9™

Error st 80 88.7 42.8 0.15 0.12 4.15 6.05 168138.7 54379.6

N: Non stress condition
S: Stress condition

* and **: Significant at 5% and 1% of probability levels, respectively

U5 Og ksl 5 N
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Table 3. Comparison of means of different traits of chitti bean genotypes in non stress

conditions
T AU 5, G 5, gl OMe sl Gy dls sl s abslis dlsdw 0y als s Shee
g Sy SN
Genotype Days to Days to Plant Pods/plant ~ Seeds/plant ~ Seeds/pod 100 Seed  Seed yi_?ld
flowering  maturity h(elgl)lt weight (g)  (kgha™)
cm
1 46.5k 96.8c-h 39.5§) 9.5cde 30.2d-f 3.2d-i 31.5fg 2432.0d-h
2 47.3jk 90.2fgh 67.9f 11.2ad 28.8ef 2.61 32.0fg 1752.0h
3 51.5h 104.8a-f 41.2ij 13.2a-d 43.9a-¢ 3.3¢-h 31.3fg 2756.0b-¢
4 53.3e 105.3a-f 44.3hij 15.4a 51.8ab 3.3¢-h 30.4g 2687.0b-f
5 55.2d 105.0a-f  112.0bc 14.5ab 42.8a-¢ 2.9f- 42.8cd 2582.0c-g
6 52.7ef 99.5b-g 63.9fg 12.5a-d 36.7 b-f 3.0e-i 44.8bc 2226.0f-h
7 52.5efg 106.2a-f 96.3cd 13.8abc 44.8a-¢ 3.2d-i 34.2f 2407.0d-h
8 51.7gh 106.3a-¢ 47.5ghi 13.2a-d 47.2abc 3.6a-f 26.7h 3013.0a-d
9 62.5a 115.5ab 87.8de 12.4a-d 43.2a-e 3.5b-g 44.7bc 3021.0a-d
10 47.0jk 87.8gh 31.14 12.1a-d 32.4c-f 2.7hi 34.1f 1858.0h
11 47.5j 110.3a-d 46.9ghi 10.3b-e 40.1a-f 3.9abc 30.4g 3167.0abc
12 53.0ef 93.8f-h 67.8f 8.9de 25.3f 2.8ghi 40.3de 2306.0d-h
13 58.0c 112.7abc  141.6a 13.1a-d 54.5a 4.2a 44.Tbc 3341.0ab
14 52.2fgh 99.8b-g 64.6fg 11.5a-d 36.4 b-f 3.2d-i 37.9¢ 1921.0gh
15 62.0ab 118.3a 127.0b 11.5a-d 46.9a-d 4.0ab 44.6bc 3589.0a
16 52.8ef 95.5d-h 76.2ef 9.4cde 39.5a-f 4.1ab 48.6a 3358.0ab
17 53.2e 94.7d-h 61.0fgh 11.6a-d 43.7a-¢ 3.7a-d 49.4a 2033.0fgh
18 48.7i 108.8a-¢ 40.3ij 9.8cde 36.2b-f 3.7a-d 30.3g 2159.0e-h
19 61.5b 118.8a 139.0a 14.7ab 55.7a 3.6a-¢ 46.5ab 2985.0a-d
20 49.51 99.5b-g  126.0ab 9.2de 30.4c-f 3.3c-h 42.3cd 2669.0b-f
21 44.81 82.2h 25.3j 6.5¢ 23.8f 3.7a-d 42.7cd 1985.0fgh
Sk
Mean 52.5 102.5 73.6 11.6 39.7 34 38.6 2583

.(;,isbu!;.u%ofﬂ)m'/.\ Jk}'c@)})bﬁg})\&‘u\juf)}&f):QL;.#J_’?\{LA;.;JL:&

Means with similar letters in each column are not significantly different at 1% level of probability (Duncan’s multiple range test).

For name of genotypes see Table 1.
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Table 4. Comparison of means of different traits of chitti bean genotypes in stress

conditions
s AU 5, G 5, gl OMe sl Gy dls sl s abslis dlsdw 0y als s Shee
Lty Sy SN
Genotype Days to Days to Plant Pods/plant ~ Seeds/plant ~ Seeds/pod 100 Seed  Seed yi_?ld
flowering  maturity h(elgl)lt weight (g)  (kgha™)
cm
1 44.5n 101.2fg 29.1f 13.3abce 37.9abc 2.8b-f 26.9hi 1354.0c-h
2 49.0kl 100.7fgh 78.6¢ 10d-h 22.0e-h 2.2¢g 29.9fgh 1055.0ghi
3 50.01ij 101.7efg 30.7f 12.1a-¢ 33.9a-d 2.8b-f 26.6hi 1418.0c-g
4 58.5d 111.7b 29.6f 13.1ab 33.5a-e 2.7d-g 26.0hi 1597.0a-¢
5 58.7d 105.2¢ 79.1c 8.5f-i 24.5d-h 2.9b-e 35.0cde 1141f-i
6 52.8¢g 104.8c 46.9¢ 10.3c-h 28.9b-h 2.7c-g 41.9a 866.0i
7 54.0f 104.2cd 80.6¢ 14.5a 28.9b-h 2.3fg 28.8gh 1354.0c-h
8 50.7ij 103.8cde 31.2f 11.5a-f 37.9abc 3.3abc 24.1i 1930.0a
9 66.0a 111.5b 105.5b 13.3abc 38.4ab 3.0bcd 41.7a 1615.0a-d
10 48.21 96.0k 24.7f 9.2¢-i 21.8fgh 2.4e-g 28.6gh 1026.0ijk
11 50.05k 102.5def 31.1f 10.3¢c-h 32.7a-f 3.2a-d 26.2hi 1920.0a
12 57.8de 98.8hij 54.2¢ 10.2¢c-h 27.9b-h 2.6d-g 34.1cde 955.0hi
13 64.2b 110.7b 111.9ab 10.3c-h 38.8ab 3.7a 41.6a 1737.0abc
14 51.5hi 98.01ijk 52.9¢ 9.7e-h 29.8b-h 3.0bcd 31.2efg 982.0hi
15 60.8c 114.2a 117.5a 6.3i 18.3h 2.7c-g 42.5a 1856.0ab
16 50.0jk 100.2ghi 65.9d 7.1hi 25.9d-h 3.7a 39.7ab 1507.0b-f
17 52.2gh 97.5jk 51.9¢ 9.4e-h 30.2b-g 3.2a-d 41.1ab 1287.0d-h
18 50.7ij 111.2b 28.1f 7.8ghi 26.6¢-h 3.4ab 26.9hi 1204.0e-i
19 57.0e 114.3a 113ab 14ab 42.0a 3.0bcd 37.5bc 1428.0c-g
20 46.5m 114.7a 104.6b 11.0b-g 34.7a-d 3.1a-d 33.1def 1109.0f-1
21 41.30 81.51 24.1f 6.31 18.7gh 2.9b-¢ 35.3cd 1204.0e-i
Total 53.1 104 61.5 10.4 30.2 2.9 333 1359.0
mean
Reduction 11 -1.5 16.4 10.3 239 14.7 13.7 47.38
percentage
to normal
condition

*-: Indicates increase in trait with drought stress.
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Means with similar letters in each column are not significantly different at 1% level of probability (Duncan’s multiple range test).
For name of genotypes see Table 1.
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Table 5. Drought tolerance indices in chitti bean genotypes

s
Genotype YP YS MP GMP TOL STI SSI
KS21212 2432 1354 1892.7 1814.4 1077.6 0.49 0.94
KS21238 1752 1055 1403.6 1359.7 696.2 0.28 0.85
KS21221 2756 1418 2087.0 1977.0 1327.3 0.59 1.03
KS21216 2687 1597 2141.7 2071.2 1090.5 0.64 0.86
KS21456 2582 1141 1861.2 1716.1 1440.8 0.44 1.19
KS21204 2226 866 1546.3 1388.9 1359.6 0.29 1.30
KS21263 2407 1354 1881.3 1806.3 1052.0 0.49 0.93
KS21247 3013 1930 2471.2 2411.2 1083.1 0.87 0.76
KS21255 3021 1615 2317.6 2208.5 1405.7 0.73 0.99
KS21239 1858 1026 1440.8 1379.8 829.6 0.29 0.95
KS21181 3167 1920 2543.4 2465.9 1246.5 0.91 0.84
KS21201 2306 955 1630.5 1484.1 1350.3 0.33 1.25
KS21191 3341 1737 2538.9 2408.9 1603.8 0.87 1.02
KS21233 1921 982 1451.0 1372.9 939.0 0.28 1.04
KS21321 3589 1856 27222 2580.6 1723.2 1.00 1.03
KS21193 3358 1507 2432.4 2249.6 1850.1 0.76 1.17
KS21397 2033 1287 1660.2 1617.7 746.1 0.39 0.78
KS21248 2159 1204 1681.4 1612.1 955.5 0.39 0.94
KS21184 2985 1428 2206.5 2064.5 1557.3 0.64 1.11
Sadri 2669 1109 1888.9 1720.5 1559.2 0.44 1.24
KS21488 1985 1204 1594.3 1545.7 781.3 0.36 0.84

o2 Ls ST ¢ Jams (asLs TOL 3, Shes s Kke GMP el 5 Kl MP ¢ 25 bl 3 555 Shes Y ¢ 55 05 ol 3 53 5 Slas 1Y,

S 4 il a8 IS8T ¢ 25 4 Jao

Y,: Yield in non stress condition; Y: Yield in stress condition; MP: Mean prodectivety; GMP: Geometric mean
productivity; TOL: Tolerance; STI: Stress tolerance index; SSI: Stress susceptibility index.
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Table 6. Correlation coefficients between drought tolerance indices

Indices YP YS MP GMP TOL STI

YS 0.817"

MP 0.97" 0.93"

GMP 0.94" 0.96" 0.99"

TOL 0.83" 0.35 0.68" 0.6~

STI 0.94" 0.96" 0.99” 0.99 0.59"

SSI 0.15 -0.44" -0.07" -0.18 0.67" -0.18

For abbreviations of indices see Table 5.
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Fig. 1. Biplot based on STI and SSI indices
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Numbers inside the figure are genotype No. (see Table 1).
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Table 7. Principal component analysis of drought tolerance indices

ololy Al ad 5o
TOL SSI STI GMP MP YS YP  Percentage Componenet
of variance
0.57 -0.21 0.99 0.99 0.99 097 0.93 73.6 1
0.82 0.97 0.03 0.04 0.14 024  0.36 26.1 2

For abbreviations of indices see Table 5.
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Table 1. Specifications of primers used for studying expression of the PR2 gene in
quince after treatment with BTH

ST el b 55T Jiy
Primer name Primer sequences
PR2 F 5'-TGGGAGAATTTTTGGGTGTC-3’
PR2 R 5'-CAACTGACGGAGCTGTGAAA-3’
ActF 5'-TGAGACATTCAACGCTCCTG-3’
ActR 5'-GAAGGAATAGCCACGCTCAG-3’
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Fig. 1. Mean comparison of fire blight severity in two quince cultivars Isfahan and
Torsh after treatment with different concentrations of BTH elicitor
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Fig. 2. Electroforesis of extracted RNA sémple (A) and amplification of the PR2
gene (B) from quince cv. Isfahan. M: marker; 1: negative control (water); 2: PCR
product of the PR2 gene after cloning on a plasmid vector
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Mal AAGATTCAAATACATTGCCGTAGGAAACGAAATCAAGCCCTCGGACTCGTCTGCGCAATT
Cyd - TATATCGCGGTGGGGAACGAAGTCAAGCCCTCTGACTCGTCTGCGCAATT
ok ok ok ok skekolokolok sekokskoskokolololoR skslokokslokokokok sk skl sk ook
Mal TCTGGTCCCGGCCATGCGGAACATTCAAAATGCGATTTCCAGTGCCGGTCTTGGAAACCA
Cyd TCTGGTCTCGGCCATGCGGAACATTCAAAATGCGATTTCCAGTGCCGGTCTTGGAAACCA
ot sttt sk s ke fe ot st st s e e et st s s st ot st st s s st et st st s sttt stk ko oRoRoR
Mal AATCAAAGTTTCCACCGCCATAGACACCGGTGTGCTTGGAAATTCCTTTCCTCCATCAAA
Cyd AATCAAAGTTTCCACCGCCATAGACACCAGTGTGCTTGGAAATTCCTATTTTCCATCAAT
otttk stk sk ok kol R Rk kR Rk ok ok ok koloRoR Rk kR ok sklolokokook
Mal AGGAGAATTTAGGGGTGACTATAGCCCAATTTTGAATCCTGTTGTCCGGTTCCTGGTGGA
Cyd GGGAGAATTTTTGGGTGTCTATAGCCCAATTTTGAATCCTGTTGTCCGGTTCCTGGTGGA
seofesteoteokoiokokok ootttk skoleste ke sttt s sttt st st st ettt s s s stttk stk sl ook
Mal CAACAAATCTCCGCTACTTGTTAATTTGTATCCTTATTTTAGTTATATTGGCAACACTCG
Cyd CAACAAATCTCCCCTACTCGTTAATTTGTATACTTATTTTAGTTATATTAGCAACACTCG
seofeteotosRsRskolokoloR okl soloosksiokololololoR skl kokokokoRoR skkolololokoRoRok
Mal TGACATTCGTCTAGACTATGCTCTTTTCACAGCTCAGTCAGTTGTAGTACAAGATGGCGA
Cyd TGACATGCGTCTAGATTATGCTCTTTTCACAGCTCCGTCAGTTGTAGTACAAGATGACCA
ootk dokokokookoRoR kiR Rk koo Rk skolololooR Rtk skl kR Rk sk ok ok K
Mal ACGTGGTTATCGTAATCTTTTCGATGCCATTTTGGGTGCTGTTTACGCTGCGCTTGACAA
Cyd ACTTGGTTATCGTAATCTTTTCGATGCCATTTTGGATGCTTTTTACGCTGCGCTTGACAA
seote sttt s s sk e ke ettt etttk s st festeokokeok skolesteoke stttk stttk skl sk skl ook
Mal GGTCGGTGGAGGATCTTTGGAAATTGTTGTATCGGAGAGTGGTTGGCCGACAGCTGGTGG
Cyd GGTCGGTGGAGGATCTTTGGAAATTGTTATATCGGAGACTGGTTGGCCGACAGCTGGTGG
sttt st st s st s sttt sl st ot Rkl okl kst sttt kR skl ol ok Rk
Mal GACGGCAACAACAGTTGATAATGCGAGGACTTATAACTCGAATTTGGTTCAACATGTGAA
Cyd GACGGCAGCAACAGTGGATAATGCGAGGACTTATAACTCGAATTTGATTCAACATGTGAA
ootk skokokokokoRoR koo R Rk sk skl Rt R SRk kR Rk Rk Rk kot Rk skl R oK
Mal GGGAGGGACTCCAAGGAAGCCTGGAAGGCCCATTGAAACTTACATCTTTGCCATGTTTGA
Cyd GGGTGGAACTCCAAGGAAGCCTGGAAGGCCCATTGAAACCTACCTCTTCGCCATGTT---

seofeok sdeok stosteoskokoskosk sk sk stk kok sk stk skokokokokoskokokokokokok skokokokosk sokok skokokok skokokskokskokok
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Fig. 3. Nucleotide sequence alignment of the PR2 gene clone (588 bp) isolated from
quince (Cyd) with its analogous gene in apple (Mal)
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Fig. 4. Electrophoresis of PCR products of PR2 and actin genes using specific primers
M: molecular weight marker; 2 and 4: negative control; 1: PR2, 3: Actin
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Tablel. Mean comparison of various vegetative characteristics of two in vitro pear
rootstock on different culture media

538
Necrosis (%)

gﬂ cla.~ Axu g5
Leaf expansion (mm?)

Pyrodwarf OHxF87 Pyrodwarf OHxF87 Pyrodwarf OHxF87 Pyrodwarf OHXxF87

PEAR NS arali b

Proliferation Shoot length (mm)
Media
MS 2.7ab 1.7¢ 35.3b 50.0a
mMS 1.5b 1.1c 48.2a 50.0a
QL 1.5b 5.3a 44.1ab 37.7b
mQL 3.3a 3.8b 50.3a 50.2a
DKW 1.7b 1.7¢ 45.7ab 43 2ab

52.2c 40.0c 0 0
71.3b 58.2b 0 0
80.5a 38.5¢ 0 0
78.6ab 68.7a 0 0
53.4c 45.3bc 0 0

13 D e a3 K3eSG b (15 (e Dt ciloks jatie Ciltin U b O gt a3 45 oSk
Means followed by different letters in each column are significantly different at the 5% level of probability.
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Table 2. Mean comparison of proliferation of two in vitro pear rootstocks on two Fe

sources
t)l{?_ in > dmali sl P in > dmali sluw e aan > dxatli sluw
Shoot number in week 4 Shoot number in week 6 Shoot number in week 8
Source of Fe Pyrodwarf OHXxF87 Pyrodwarf OHXxF87 Pyrodwarf OHXxF87
Fe-EDTA 3.5a 6.0a 3.5b 7.5a 3.5b 7.2a
Fe-EDDHA 2.3a 3.4b 4.2a 5.8b 4.2a 5.9b

513 720 Jlozmt o 53 B3G50 gime D cifonks aietia Citlties U g b O gt 2 53 4 gl Sl
Means followed by different letters in each column are significantly different at the 5% level of probability.

AT e 36 o ateh 0555 Ll b s I wl g3 5L Job ke duslie Y J g
Table 3. Mean comparison of shoot length of two in vitro pear rootstocks on two Fe

sources
(a)ke-m):‘\g-‘\:-l.&d}b r..:..&m):‘\g-bl,zd}b v;&hm):q-e-l.&d}b
Shoot length in week 4 (cm)  Shoot length in week 6 (cm) Shoot length in week 8 (cm)
Source of Fe Pyrodwarf OHXF87 Pyrodwarf OHXxF87 Pyrodwarf OHXF87
Fe-EDTA 3.9a 2.27b 3.9b 2.5b 3.9b 2.6b
Fe-EDDHA 3.9a 3.35a 4.3a 4.7a 8.5a 4.9a

15 T ezt o 53 KseSG b (515 e LDt okt i Ciliis U g b Osin a3 45 (ol Sle
Means followed by different letters in each column are significantly different at the 5% level of probability.
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Table 4. Mean comparison of root number and length in weeks 4 and 6 in pear micro-
cuttings under various root induction treatments

(poler ) ady sluws (i adn) aly y 5l (poler win) ey, b (i ain) a5 b
Root number Root number Root length Root length
in week 4 in week 6 in week 4 (cm) in week 6 (cm)
Pyrodwarf = OHxF87  Pyrodwarf = OHxF87  Pyrodwarf = OHxF87  Pyrodwarf = OHXxF87
MS 9.5¢ 6.2c 9.1a 14.8b 1.7a 2.6a 5.1d 6.2c
MS+0.5 IBA 6.2d 8.1b 9.1a 10.5d 1.5b 1.7b 9.1a 8.1b
MS+11BA 7.6¢ 11.5a 7.6¢ 15.1b 1.4b 1.5b 7.2¢c 11.5a
QL 0.0e 3.2e 0.0d 7.5d 0.0c 1.5b 0.0d 3.2e
QL+0.5 IBA 7.4b 5.2d 7.4c 15.2b 1.8a 1.0c 7.4c 5.2e
QL+1IBA 7.8b 7.5¢ 8.8b 15.5a 1.7a 2.2a 8.4b 7.5¢

15 70 ezt o 53 KseSS b (513 e LDt ok i Cilibs U g b Osin a3 oS (ol Sbe
Means followed by different letters in each column are significantly different at the 5% level of probability.
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Table 1. Name of differential cultivars of wheat and their resistance genes (Stb)

6 Caslae slad) S Caslie slald)
No. Cultivar Resistance genes No. Cultivar Resistance genes
1 Oasis Stbl 14  TEO9111 Stb6, Sth7 and Stb11
2 Sulivan Stbl 15  Obelisk Susceptible check
3 Bulgaria 88 Stb1 and Sth6 16  Taichung 29  Susceptible check
4 Veranopolis Stb2 and Sth6 17 Salamouni Stb13 and Stb14
5 Israel 493 Stb3 and Stb6 18  Arina Stb6 and Sth15
6 Tadinia Stb4 and Stb6 19 Riband Stb15 or another
7 Cs synthetic (6X) 7D Sth5 20 M3 Stb16 and Stb17
8 Flame Stb6 21 Balance Stb6 and Stb18
9 Shafir Stb6 22 Tajan Susceptible check
10  Estanzuela Federal Stb7 23 Darab2 Susceptible check
11 M6 synth (W7984) Stb8 24 Boolani Susceptible check
12 Courtot Sth9 25 Moroco Susceptible check
13 Kavkaz-K4500 Stb6, Sth7, Sth10 and Stb12

Calisee (glad o Jaw g5 ol slowl LSy i g 5 8 055,50 oy byl 4o =Y g
eS8 61 (55, Mycosphaerella graminicola ¢ s

Table 2. Analysis of variance for percentage leaf necrosis area and pycnidial coverage
induced by different isolates of Mycosphaerella graminicola on wheat differential

cultivars
MS Sla o S0
o1y a5 £ 5555 LS,

S.0.V. S i e df. Leaf necrosis Pycnidial coverage
Cultivar 3 24 11227.26" 13415.88"
Isolate 4l 12 3267.82" 2146.15™
Cultivar x Isolate (55X 4l 288 248.26" 320.83"
Error [ 325 46.34 46.42

CV % T 14.65 18.26

**: Significant at 1% probability level.
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Table 3. Mean comparison of percentage leaf necrosis area and pynidiol coverage
induced by different isolates of Mycosphaerella graminicola on wheat differential

cultivars
4l o )led 4l U8 o3l gar Joue Ao Sl Ao s ke
LS S S 5SS
Isolate No. Isolate code Location Pycnidial Leaf necrosis
coverage (%) area (%)
1 SP1191005 Gorgan €5 42.1 60.6
2 SPI1191003 Sardasht Cobd g 30.4 50.8
3 SPI1192001 Abdanan (llam) QUL ol 35.4 49.4
4 SP1192002 Abdanan (Ilam) QLT ¢Sk 24.8 36.7
5 SPI1192003 llam k! 36.0 51.6
6 SP1192004 Ilam o 37.3 50.1
7 SP1191004 Sardasht S 19.8 314
8 SPI1192005 Abdanan (llam) (O ! 33.1 45.7
9 SP1192006 [lam (Sarabbagh) (glal ) p3! 25.0 374
10 SP1190014 Eizeh o 40.1 54.6
1 SPII90018  Eizeh 4 385 50.2
12 SPI1191001 Dezful Jdsjs 30.8 45.3
13 SP1191002 Dezful Jsss 27.4 40.9

LS RS duoys bl Mycosphaerella graminicola zoB sl Gues S -V ISKe
Ward ujﬁ) @

Fig. 1. Grouping of isolates of Mycosphaerella graminicola based on pycnidial
coverage percentage using Ward s method

For isolate name see Table 3. 35l ¥ g 4 gl o 6l
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Fig. 2. Comparison of mean percentage of pycnidial coverage induced by different
isolates of Mycosphaerella graminicola on wheat different cultivars
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Fig. 3. Grouping of isolates of Mycosphaerella graminicola based on leaf necrosis area
percentage using Ward “s method

For isolate name see Table 3. g anrl a ¥ g 4 el pb (s
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Fig 4. Comparison of mean percentage of leaf necrosis area induced by different isolates
of Mycosphaerella graminicola on wheat differential cultivars
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Fig. 5. Cluster analysis of wheat differential cultivars based on percentage of leaf
necrosis area and pycnidial coverage induced by different isolates of
Mycosphaerella graminicola using Ward 's method

For Name of cultivars see Table 3.
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Table 1. Line x tester variance analysis for different traits of sunflower

MS Sl Kk
ey Sy b s, sl 4 g gLl Geb kb 3T wls > Sas
@331 CS PPy sz
L Days to physiologic  Plant height Head 1000 seeds  Seed yield

S.0.V. Sl gl df, maturity diameter weight
Replication B 0.01™ 229.5" 22.9° 58.9™ 23889"™
Restorer koSl 3 408.3" 4205.3" 17.0° 268.4™ 985776"™
CMS line iy 7 69.1" 635.6" 8.1™ 20007  1331504™
Interaction effect M 91 69.1™ 213.8™ 7.8" 47.1 864027
Error sHbTelal 31 36.4 235.6 213.8 17.8 368682
CV. (%) i 2.9 9.9 11.0 6.1 12.9

Aeoyn ) 5o ;50 el mlaw 3 ls gme 5 lsgne b o 54T 5 FNS
ns,* and **: Not significant, significant at 5% and 1% levels of probability, repectively.

Slio ol 53 LT blie Sl s ade 5 es)sob 015 550 sl (o )3) rgon Lo 20 =Y Ut
ijifl:éT Calises

Table 2. Mean contribution (%) of restorers, CMS lines and their interaction in
expression of different traits of sunflower

G 5y sldes 5y gl G ks B3 ls 5 Shes
Sty ls )l ze
S
Daysto  Plant height Head 1000 seeds  Seed yield
.. .. physiologic diameter weight
S.0.V. Sl mle T maturity
Restorer Sask O3k 0.75 0.83 0.52 0.52 0.31
CMS line e 5 oY 0.13 0.13 0.25 0.39 0.42
Interaction Effect Jlze ) 0.13 0.04 0.24 0.09 0.27
. L (Chigeza et al., 2014) o1, Sn Ll e 3
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Table 3. Mean of important agronomic traits of sunflower hybrids along with checks

oie 5 oY ols £ 54 CRTEEIES < 5 gl Geb ala,l8 055 wls 5> Shes
" ;:"‘:-‘“)
XL dﬁ:_}}ly_}':é . |
CMS fine Restorer —iogic | em Y diameter  Weight® (kgD
maturity (cm) (g?
CMS 19 RN-3 115 154.7 17.6 80.6 4726
CMS 19 RN-137 109 166.7 19.1 66.1 5526
CMS 19 R-864 100 161.8 19.3 69.5 5405
CMS 19 R-217 114 168.6 17.3 73.4 7008
CMS 51 RN-3 110 132.1 15.8 83.3 4769
CMS 51 RN-137 114 164.1 18.8 69.8 4903
CMS 51 R-864 97 138.7 19.3 79.8 4218
CMS 51 R-217 100 142.7 16.9 78.2 3894
CMS 156/1 RN-3 116 141.4 17.5 76.3 4863
CMS 156/1 RN-137 102 161.7 16.5 81.6 3486
CMS 156/1 R-864 100 157.0 20.5 72.1 5370
CMS 156/1 R-217 113 161.5 22.5 67.6 5095
CMS 456/2 RN-3 115 122.8 15.0 72.7 3234
CMS 456/2 RN-137 114 176.1 22.4 74.9 4580
CMS 456/2 R-864 99 149.7 18.3 62.0 4536
CMS 456/2 R-217 102 172.7 19.4 56.0 5312
CMS 522/2 RN-3 107 124.7 16.1 70.3 4067
CMS 522/2 RN-137 112 181.0 18.1 69.2 4854
CMS 522/2 R-864 98 125.1 16.9 67.0 4760
CMS 522/2 R-217 101 144.0 14.8 63.9 4037
CMS 1052/1 RN-3 110 139.4 16.2 74.6 4545
CMS 1052/1 RN-137 99 174.3 16.7 60.0 5172
CMS 1052/1 R-864 98 145.1 17.5 58.4 5051
CMS 1052/1 R-217 101 176.1 16.1 60.2 4134
CMS 60/30 RN-3 107 159.8 19.5 67.5 4125
CMS 60/30 RN-137 100 183.4 20.2 66.0 4826
CMS 60/30 R-864 99 146.5 17.1 68.8 4992
CMS 60/30 R-217 98 183.3 17.8 57.1 4439
CMS 1221/1 RN-3 109 130.0 18.0 75.0 4358
CMS 1221/1 RN-137 102 176.7 22.9 66.5 5545
CMS 1221/1 R-864 100 128.1 17.1 66.5 4350
CMS 1221/1 R-217 102 152.8 15.1 66.2 4394
Farrokh (check) 103 160.5 17.7 64.1 5412
SHF-81-90 (check) 109 187.7 21.2 65.6 4722
LSD (P <0.05) 19 21.9 3.6 14.8 1095
LSD (P <0.01) 26 29.6 4.8 19.8 1482
Y 635w ) » L (Hlandi et al., 2014) Bab 5 o)l e 51 (Geglietal, 2011)
Y L S s 0l KT de Ll S 58 )3 (6 iy g
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Table 4. General combining ability effects and partial general combining ability of CMS
lines and restorers of sunflower

e g ¥ G 59,y slde Gy gl b ks 43,058 O als 5 Shes
555 (S
CMS line Days to physiologic Plant Head 1000 Seed yield
maturity height diameter seeds
weight
CMS 19 4.4 8.5 0.3 3.0 960.8
CMS 51 0.0 -10.1 -0.3 8.4 -259.5
CMS 156/1 2.6 0.9 1.2 5.0 -1.9
CMS 456/2 2.4 0.9 0.8 -3.0 -289.9
CMS 522/2 -0.7 -10.8 -1.5 -1.8 -275.8
CMS 1052/1 -3.2 4.3 -1.4 -6.1 20.0
CMS 60/30 -3.9 13.8 0.6 -4.6 -109.9
CMS 1221/1 -1.6 -7.6 0.3 -0.9 -43.7
SE; 2.0 5.1 4.8 1.4 201.0
$2926 018 3k (¥
Restorer
RN-3 6.0 -16.3 -1.0 5.6 -369.6
RN-137 15 18.5 1.3 -0.1 156.1
R-864 -6.1 -10.5 0.2 -1.4 129.8
R-217 -1.3 8.3 -0.5 -4.1 83.7
SE; 1.31 3.3 3.2 0.91 131.0

a3k 015 85k slacnY sy oS 3 slmn olzsl 1 SEj ode 5 sl (s pdy S 5 sbne bzl :SE;

SE; : Standard error of general combining ability of CMS lines; SE;: Standard error of
general combining ability of restorers lines.
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(Hladni et al., 2011)
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Table 5. Specific combining ability effects of restorer and CMS lines of sunflower

i 5 oY als S5 G gy slae 5y plis| b s 353 als 5> Slas
ok S s alsyl5a
E ST
CMS line Restorer Days to_ Plant Head 1000 Seed yield

physiologic height diameter seeds

maturity weight
CMS 19 RN-3 -0.2 8.1 0.3 2.6 -570.9
CMS 19 RN-137 -2.2 -14.8 -0.5 -6.2 -296.6
CMS 19 R-864 -3.1 9.3 0.8 -1.5 -390.8
CMS 19 R-217 5.5 -2.6 -0.5 5.1 1258.3
CMS 51 RN-3 -1.3 4.0 -0.8 -0.1 692.5
CMS 51 RN-137 7.2 1.2 -0.2 -7.8 301.3
CMS 51 R-864 -1.8 4.8 13 3.4 -358.0
CMS 51 R-217 -4.1 -10 -0.3 45 -635.8
CMS 156/1 RN-3 2.0 2.3 -0.7 -3.7 528.9
CMS 156/1 RN-137 -7.0 -12.2 -4.1 7.3 -1373.8
CMS 156/1 R-864 -1.4 12.1 1.0 -0.9 536.9
CMS 156/1 R-217 6.3 -2.2 3.7 -2.7 308.0
CMS 456/2 RN-3 1.3 -16.2 -2.7 0.7 -811.6
CMS 456/2 RN-137 4.8 2.2 2.3 8.6 8.2
CMS 456/2 R-864 2.1 4.8 -0.7 -3.0 -9.1
CMS 456/2 R-217 -4.0 9.1 1.2 -6.3 812.5
CMS 522/2 RN-3 -3.6 -2.7 0.7 -2.9 7.2
CMS 522/2 RN-137 6.4 18.8 0.3 1.7 268.5
CMS 522/2 R-864 -0.5 -8.1 0.2 0.8 200.3
CMS 522/2 R-217 -2.3 -8.0 -1.1 0.4 -476.1
CMS 1052/1 RN-3 1.9 -3.0 0.6 5.7 189.0
CMS 1052/1 RN-137 -4.1 -3.0 -1.2 -3.2 290.3
CMS 1052/1 R-864 2.0 -3.2 0.6 -3.5 196.0
CMS 1052/1 R-217 0.2 9.1 0.0 1.0 -675.3
CMS 60/30 RN-3 0.0 7.9 1.9 -3.0 -101.1
CMS 60/30 RN-137 5.1 25.6 1.3 2.5 100.9
CMS 60/30 R-864 4.1 -11.3 -1.8 5.3 266.4
CMS 60/30 R-217 -1.7 6.8 -0.4 -3.7 -240.0
CMS 122171 RN-3 -0.2 -0.6 0.8 0.8 66.1
CMS 1221/1 RN-137 -2.7 11.3 3.3 -1.9 727.4
CMS 1221/1 R-864 2.9 -8.3 -1.4 -0.7 -441.8
CMS 1221/1 R-217 0.0 -2.4 -2.6 1.7 -351.7
SEj 3.5 8.8 8.4 2.4 349.0

o3> S pdy S 5 bme olzil. SEjj
SEj= Standard error of specific combining ability.

S50 JS3T Sl slady s (g5l Wi aslis 53 o sl il 3 Shes 51 2lejT

Sl e Gl S 5 e Sls ol oY Gl sl g e Y ple L

Y.y



=10 e Sl L 51 (Helianthus annuus L.) Ol KT sl & s pdheS 5

5 Skt U i o el Slis gl b el
e Ll 36 o i 0l ST
N3 by e dsb sy oSS ensa s
el S S5 5 2 5, E e
i 3 51 s Jls ol L (Fick, 1978)
)3 & 5 (Machikowa et al., 2011)
o=l S5 d S s (Patil et al., 2012)
5 e aallle s .l oks 5,18 S
3 Gl ks (S5 J S 55 (V) ol iKes
SO PN S ST g P
S a5 Lol Ol s S 5b s
350 Slio J 287 55 ol Bl e 5 6
s 68555 03557 s 4 (Sl v
S 5 by cpdly 1SS Bl asl
Lol Cde e Cgr )3 e 2y
L r a5 JB Vs, Shee a5
33 ea ol 545 e 4o 5 CMS19 xR217
N3 5585 bl 2sse AT sla e T
Glols a8 ol e oS 5 ol s, 8
SpdeaS 5 A 5l s s , Sas o iy
Jol 4y 53 il 5 S (6l 5 (g s
Srluo=S S el Bk jl.aab i
o) s esteal ¢ islesT oyl ;5 CMS19 O g
B OSLS Sl slads yun A g s Y

References

534S s 5530 Saewy U a5l
S =S 5 0l KT sla Y ool
5 S 0l 4 ko ) 5l e o 5ns
Ll Bide (g3l 54 Calual

350 Sl dnn Liles G5 4ils Hl5a 05
Coos i il 3, Ses Glimul 4 ¢ gu ) »
L s ol o5l 013 850 oY 36
S (T V) LS 5 o lis 4 alllae 4 me
Callas (Y44 0) O San 5 5y
plas (Y ew) (5 3 aS Sl 35,05
OHLSer 519 Srle 5 il l o8 5 il
o) 3 & Sl (Machikowa et al., 2011)
oY S el wils Hlie 055 J RSl
S § pduyS 5§ op mis 1,15 CMS51
o=l e a5 edls Hla 05y Chwe Sl
>3 Sas gl @YU e S 5 1 Y
230k OIS S5k o 53 55 13,5 5 4l
=S 5 op by G RN-3 (oY
Shols pY cpl bl s g als 5 055 6l Cuie
ails 5, Shas s e 6 S S o e
..5}.3

D s S 5 b e Co 3 e )
A ls e (oo g2t 5 n 508 S kS S
A s 6Ha0b 01 S5k sla Y e Ll

23 Gk hE e iy Sl e Sl

Arshi, Y., Arab, G. H., Soltani, A., Khiavi, M., Taie, A., Rad Davaji, A. M., Faghih,
M. J., Alisharifi, M. A., and Fallahtoosi, A. 1994. Introduction of new hybrids of



WAF Jlo o o led =) Al " 3y 9 Jlgi (88154 dlxa”

sunflower. Proceedings of the 3th Iranian Congress of Agronomy and Plant
Breeding, Tabriz University, Tabriz, Iran. Page 204 (in Persian).

Arshi, Y., and Jafari, H. 1990. Study of Sunflower. A Publication of Seed and Plant
Improvement Institute, Karaj, Iran. 37 pp. (in Persian).

Bajaj, R. K., Aujla, K. K., and Chahal, G. S. 1997. Combining ability studies in
sunflower (Helianthus annuus L.). Crop Improvement 34: 141-146.

Chigeza, G., Mashingaidze, K., and Shanahan, P. 2014. Advanced cycle pedigree
breeding in sunflower. I1: Combining ability for oil yield it’s components. Euphytica
195: 183-195.

Farrokhi, E. 2003. General combining ability and gene effects of sunflower new
restorer lines. Seed and Plant 18: 470-486 (in Persian).

Fick. G. N. 1987. Sunflower. In: Rabbelen, G., Doweny, R. K., and Ashri, A. D. (eds).
Oil Crops of the World. Mc. Grow Hill, New York, USA.

Gejli, K., Shanker Goud, I., and Boraiah, K. M. 2011. Studies on the combining
ability of dwarf restorer lines in sunflower (Helianthus annuus L.). Helia 34 (54): 89-
98.

Ghaffari, M., Farrokhi, 1., and Mirzapour, M. 2011. Combining ability and gene
action for agronomic traits and oil content in sunflower (Helianthus annuus L.) using
F1 hybrids. Crop Breeding Journal 1 (1): 73-84.

Hallauer, A. R., and Miranda, J. B. 1988. Quantitative genetic in maize breeding.
lowa State University Press, Ames, lowa, USA.

Hladni, N., Miklic, V., Jocic, S., Kraljevic-Balalic, M., and Skoric, D. 2014. Mode of
inheritance and combining ability for plant height and head diameter in sunflower
(Helianthus annuus L.). Genetika 46 (1): 159-168.

Hladni, N., Terzic, S., Miklic, V., Jocic, S., Kraljevic-Balalic, M., and Skoric, D.
2011. Gene effect, combining ability and heterosis in  Sunflower
morphophysiological traits. Helia 34 (55): 101-114.

Hu, J., Seiler, G., and Kolle, C. 2010. Genetics, Genomics and Breeding of Sunflower.
CRC Press, New York, USA.

Kestloot, J. A., Heursel, A. J., and Oawales, F. M. 1985. Estimation of heritability

and genetic variation in sunflower. Helia 8: 17-20.

1



=10 e Sl L 51 (Helianthus annuus L.) Ol KT sl & s pdheS 5

Khan, H., Rahman, H., Ahmad, H., Ali, H., and Alam, M. 2008. Magnitude of
combining ability of sunflower genotypes in different environments. Pakistan Journal
of Botany 40 (1): 151-160.

Kinman, M.L. 1970. New development in USDA and state experiment station
sunflower breeding programs. Proceedings of the 4th International Sunflower
Conference, Memphis, USA. pp. 181-183.

Laureti, D., and Del Gatto, A. D. 2001. General and specific combining ability in
sunflower (Helianthus annuus L.). Helia 24 (34):1-16.

Leclercq, P. 1969. The sterile male cytoplasmic chezle tournesoil. Annales de
I’ Amelioration des Plantes 19: 99-106.

Machikowa, T., Saetang, C., and Funpeng, K. 2011. General and specific combining
ability for quantitative characters in sunflower. Journal of Agricultural Science
3(1):75-84.

Mihaljevic, M. 1988. Combining ability and heterosis in Helianthus annuus (wild).
Proceedings of the 12th International Sunflower Conference, Noisad, Yugoslavia. pp.
963-968.

Ortis, L., Nestares, G., Frutos, E., and Machado, N. 2005. Combining ability analysis
for agronomic traits in sunflower (Helianthus annuus L.). Helia 28(43): 125-134.

Patil, R., Goud, I. S., Kulkarni, V., and Banakar, C. 2012. Combining ability and
gene action studies for seed yield and its components in Sunflower (Helianthus
annuus L.). Electronic Journal of Plant Breeding 3(3): 861-867.

Putt, E. D. 1966. Heterosis, combining ability, and predicted synthetics from a diallel
cross in sunflower. Canadian Journal of Plant Science 46: 50-67.

Rajanna, M. P., Seethram, A., Virupakshappa, K., and Kamesh, S. 2001. Heterosis
in top-cross hybrids of diverse cytostrile source of sunflower (Helianthus annuus L.).
Helia 24 (34): 25-34.

Rezaeizad, A., and Farrokhi, E. 2009. General and specific combining ability of
some sunflower inbred lines and restorers. Seed and Plant 24: 83-98 (in Persian).

Sanchez, D. G., Baldini, M., Charles, D. A., and Vannozzi, G. P. 1999. Genetic
variances and heritability of sunflower traits associated with drought tolerance. Helia
22 (31): 23-34.

Y0



WAF Jlo o o led =) Al " 3y 9 Jlgi (88154 dlxa”

Schneiter, A. A., and Miller, J. F. 1981. Description of sunflower growth stage. Crop
Science 21: 901-903.

Singh, R. K., and Chaudhary, B. D. 1977. Biometrical Methods in Quantitative
Genetics Analysis. Kalyani Publisher, New Delhi, Ludhiana, India. 288pp.

Skoric. D. S., and Mohnar, 1. 2000. General (GCA) and specific (SCA) combining
abilities in sunflower. Proceedings of the 15th sunflower Conference, Toulose,
Frence. pp. 23-27.

Tyagi, A. P. 1988. Combining ability of yield component and maturity trait in
sunflower (Heliathus annuus L.). Proceedings of the 12th international Sunflower.
Conference, Noisad, Yugoslavia. pp. 489-493.

Zhaocheng, X. L., Guizhi, D. W., and JI, Q. 1987. Applied the theory of relative
heritability to calculate the hetrosis of sunflower. Proceedings of the 12th
International Sunflower Conference, Noisad, Yugoslavia. pp. 484-488.

Y5



N9 Jg SOFe doxo
PP Jlo o oled ¥1-) Wl

P. drechsleri g Phytophthora cactorum 4 yladiua sgm Ols 50 4b =y wd Cwglio (203

Evaluation of Relative Resistance in Five Stone Fruit Rootstocks to
Phytophthora cactorum and P. drechsleri

v, LS . Y . A I
S0 )RR 9 S8 f”\“u;"'if"’ et e

TS e Dl ST ol ¢z S oy 655518 oSl k) lid )l Gil (5 gl =)

C;s;%)dw%)cw‘bu.ﬁ:ﬁW}A‘)li:b.w\—r}"
PRAFIIYIYF 2y b VRIS 0 2edl 33 g s

oS>

.o

sPhytophthora cactorum 4 jlsas oy 0Lsst 53 a0l iy (s Snslin (o5l ITAF Lo ¢ (63 59Us” 9.0 (G309 20 ¢ () 3

PV o FI-Y % 9 Jle (88154 Ao P. drechsleri

29 134k ogm OLS 18 S AL IMUCUS (9 Fveo 1 B I Sl slw SBEHB tawgs OUS 1S &5
Ay gddgb ol i 0599 sob 4 45 Wit 9 5 Hlow oy Fvee I Phytophthora (sla4igs .cwl Ol p!
QLS8 o b gy (o Caglio (b330 sgkaio 4 B9 (!l N (0 (S5 gl SIS ogu0 LS5O
Phytophthora cactorum sbvz 6 4 GF677 9 Mr.S2/5 (Tetra Cadaman Penta (gypl 49 5d4iud ogam
SIS 4 LA cpimod § Jld pé 9 Jled o g 45U e 59y b 053 Lo 3T 3 P. drechsleri g
850033 (593 45 F-F Do 45 T slow dilo b plonl 39 0ud Jile 36 b (Fghan seb & BOT
=340 31 s olo Hlgz .ab 0310 HI S Lyl 4l 9 Bab HUS 5O Dy ol 0318 Wl ) Hluals o las Syl
@S ! 5 00010 Sl 1H8g0d 495 98 4o F9liie Cuwlus Bl .0l (8 w50l 39,0 Jeb
SLal (Sl 9 AKIGLT Sy gy 33 .84 P. cactorum 3 wxes” P. drechsleri 138 sbaow
9 AbIS 1y 39,0 Job oy yo5” Tetra g Penta syl 9 39,5 Job Ol o st GF677 9 Cadaman
1S LS gl Sy 4 (S SV omd Cwglie

Phytophthora « joe AG ( 39) S 4L g  Fouwg (Sl Slaojly

YSYEV VAV Lo il bouzaril111@yah00.com :J s odiws 5

YoV



WAF Jlo o o led M=) " 3y 9 Jlgi (88154 dlxa”

A 6558 ol dnn g L ST
«Browne and Mircetich, 1996) ., s
Aldwinckle, 1986
¢Macdonald and Duniway, 1978 a,b

Jeffers and

Ol J 5k o .(Harris and Tobutt, 1986
S e Db 5 g 5 Ll gn (65 0553
P E Y T PR U [ WU PY PP 23
e AT L b e ST
Wilox, 1993) uas il sda slaasl
1985 ab
.(Blaker and Macdonald, 1981
5o s bar £ (65 o 6,568 5
(Jomie Laasl LS5 5kt 4 4 S 5 e

Sl o (i) aly i sl 4 e

«Wilcox and Mircetich,

s do ] Gladlo 53 48 ol sl
«(Renaud et al., 1988) .Uleus W 55 (g o
Laaly opl Gs Joosd 5 ol 4t 5o Lol
sk gty oD Sy
J& 4 (PRCR: Phytophthora root and crown rot)
s 34>y (Gogde SLeMblasb
(Bliss et al., 1999 <Thomidis, 2000)
L ol lajT s oy slaas s 54l
Bolas e ol b fU s Oty slasile
Bl oo uslin gL Sy G Ol @
Caslie ool S5 Gy 398 03 4LS
»ladlg (osias (Siabe (oley 4 el
Jeffers et al., 1982) cul as 30 L 0luE
1998
1985

«Matheron et al.,

«Stylianides et al.,

YA

-

doAio
S sbai, s adb Sawy

Sl bay o2 S pter 51 558 528 slaas S
=y sl S
2004)

< | “1_5 BEY-Y vy ol

.(Banihashemi and  Sartipi,

S I 5 o b3 53 B gb Sy
s> | Phytophthora cactorum al—. 4
Sl3atacs 05 Ol 35 (655 Solew ) 355 o0
A S alsbgd 8 i dhs v
P. megasperma P. cambivora
554 o sl=wl P.syringa s P. drechsleri
Laas S ! (Thomson and Ockey, 2000)
Sles 3L Csb, b pladSTs 5o Y pens

5 an Jlab iy o1, S sle a3 YIGY

s slan GLaas 8 Lo o S ipan
= oS —
{(Ershad, 1995 <Thomson and Ockey, 2000)
sadsb Sy s Ldlg i Sy
5585 GLaai 8 abs ay Laasly i

Ayl Hlay e g i

5 ) il 4 L (o sl (i IS ke
03,5 2 gdmma |y sla Slaf L (6, 5)L i
Cely ady 5 485b ety (S by AL ol
SLaOL 5 Ol 3 5l 3L 3l e 5 5 s
Lis sda s Ghle o s 5o (5308
«Stylianides et al, 1985)s, %
«Kouyeas, 1977 Haygood et al., 1986
.(Kephart and Dunegan, 1948
Al e S sb )y dibe fele pie

Olas 54l 55 (o35 e omly slas S



P. drechsleri ; Phytophthora cactorum a jfs«.s o s 0bs 53 1 gy (i Cuoslia b5

) L L g2 ST DL e Ly (ST
Mr.S2/5 .5 ,ls Cnslas (Ao y5 4 jSTTA>)
3 b iy (S gy 4y Jota T
56855 am 0T Sl .Cul Armiillaria
el ods b, 58 Verticillium dahliae
Sz 5 K slasS L (¢l - Mr.S2/5
<Fideghelli et al.,, 1998) s .l

.(Reighard and Loreti, 2008

s—eb I ,.a GFG77
31.c—wl Prunus persica x P. amygdalus

—

5,5 L i p 3 o 3 sl e
S35 Ol 5 Sl (658 Sl Il .l
Ao laal 51 3685 o) V=T wl ol
ST Y Cble 4y famte A a
ol iy i 4 el 5 S s
sl op wle GF677 (Cummins, 1991)
& ST lacSLs jsosliwl 5y, s
(el ST G 50, ke
a0, 8 A e sl o Ll
4l .l ul> Meloidogyne incognita
ol p5Lie a0 Verticillium sp. « GF677
Kamali et al., 2001)
i ,.sCadamana L
!l Prunus persica x P. davidiana
ol 5 ,me 4ndl B INRA s g0l 4 41y
Ol L8 & 4 psLis Cadaman b, .ol
Gola 5 AT 3508 4 Jamete 5 dad s
& e o2 Sl ladid o g O ) LD

M. incognita s Meloidogyn javanica

(Kim et al., 1985

sl Jlg 5 i S (Penta) Ly ol
Imperial Epineuse o, /T Slidles, §
2sr o3 St gn Lo 5 45 ol
@S T 5ol ol 5 ods S Wbl ) o
asasl ol .o—wl Empyrean 2 0T
Armillaria mellea , Verticillium dahlia
TS P [ PUY-3) | ESVOCI ' -2
55 b 8 5 T W55 ks la b
and Moser, 1997) .l
.(Fideghelli et al., 1998

ol Jbgs 5l i 5 (Tetra) | asly

(Prunus domestica) o, s/ Slisles &

¢«Nicotra

doww g0 2w 5 4 S & _uIReine Claude
ol (b me Wl o) 53 0500 g (5l
el Empyrean 3 oT 5 o7 gl el
as 1,5 a5 .(Nicotra and Moser, 1997)
S5l ST gl L1y 55 Ll 5o ST
L;vt_:QLijm‘ﬁdufub-‘\_:jaJ;
A3l ol oSl 4y ol p sl SaT
Meloidogyne ornaria Armillaria mellea
&9 oLl pglae Phytophthora cactorum
Meloidogyne Javanica 4 Jew sie Cos gl
(Fideghelli et al., 1998) s ,I>
Slgles s iu S Mr.S2/5 4\,
Godo Glrasl Cmen 15T @L&J\o.sj_f
2o 53 sl opl .l Prunus cerasifera
Sl ST U5 e C - 4 GF1869 4

slacs L= @Wg\i&‘.wlpw



WAF Jlo o o led M=) " 3y 9 Jlgi (88154 dlxa”

@uuﬂuﬁ.@\mfﬂ; Ul 3 e
S8 g a5 L Sl Ol calol>
[ S Y U N g s—= ) gd g2
or - P. parasitica s P. citrophthora
SIP.citricola aslas asls 1y o565l
S 24 513 55 g e sia 156 le
e e by o (s laz Ol
(bl syse sl 95 a5 P cactorum

A 5als Ol ; ‘514_,\ W o "".‘.'“'l -~

4> (Exadaktylou and Thomidis, 2005)
Cadaman b ,le> Cwglio 6 S5 SubeT
J=ls 5 Viking sNemaguard (Mr.S2/5
Al g ety b b sty Sy
S gy 4 MIES2/5 4y 87 515 0L s
3 polae b P. cryptogae ;| U 4k,
5T LS plal i ey Laal an sl
S gy S 03,8 sl Slabs L1 S5
ol (PRCR) b 5 ai ) (o] b 523
(Guzman et al., 2007) sl
ol Shag b
Csslas 0L & s (Thomidis et al., 2001)
3 GF305KIDI GF677 asy jlgar s
P. cactorum 5 P. megasperma « PR204
_H\.vu;\;)\;w)ﬁmau;xfj'@)n,
s Gl > 5l kit Sl s Laa sl
GF305 4l .ussls gl 1, P, cactorum
L Combes o 22 KIDE 5 ol (s 08
5 GF677 (claasly . sls s | 555 42 4
SWLE L5 Lo 2o Colus L5 5IPR204

\BR

Sl s Ol (s el ol
4 4> ¢ L .c—wl Meloidogyne xenoplax
Sl = ol Al Gl el 5y
S rflj_:.» S S L;l_ar.:.w_:.w
.(Reighard and Loreti, 2008)
B 3 Bl o 4S (e o
<9 (Banihashemi and Sartipi, 2004)
e (SLale pL3 )l o3l anle 23 sladlgs
K 5 03l ainls LT i ol a5l ¢ o
5 Olgiol b5 ol s 5 5,8 5l o b
cals oLl P cactorum 4 5.l IESS
b o s o S e Slabs 03
STz asl el 5 suls 5T

..JJbﬁ wjr)uu
CJ,‘:—A)T 9 J‘J" :L> >
(Fallahinezhad and Armin, 2013)
S S ) ey e —eslis

LYSA A BB N er YF

sPhytophthora  citrophthora 4+
5550 asl=lE 5 o&Ke 3T 45 P citricola
G V00 S 5 sl 1S )
s YN 5 YF a5 45 9 Cnglae
W oV er lacs s disg s ) Colas
Ol 55 528 45 8 53 4o om0 S glis
5 =S P. citricola el D, sl
.> P. citrophthora
Maxmal4 , Giselad laasl Cunlus
P. citricola P. cactorum a—

0oL 3 P. parasitica 5 P. citrophthora.



P. drechsleri ; Phytophthora cactorum a jfs«.s o s 0bs 53 1 gy (i Cuoslia b5

S olow vl 4
Phytophthora cactorum G)ls claw i
<37 ;I Phytophthora
ol (6l 3wl ( adly o plelis S
oKisils (55,58 0uSliils S jals o5 F

drechsleri s

Lo 5 S b 4l 4 (6 A 4 31,0
ds eslinwl O Sny g — wilali o lae
Ll » (Banihashemi and Fatehi, 1989)
(EERCIEN P WSS [ W, SR Py
oS 70 oslae) il oslae 2 Ja Y
(aie OT 2 ¢SO s ailialis ods 5 5 ils
Colo &G Sos w6 1 o B0 v S s
&Sl 51,8 sl a3 WYY glas s
S Lo G 3 Sl e i OIS 51 e
Lome )3 4l A 5B 0jgy aw 45 ail
‘_;J_:.ALTL:,:?—AS}_&C.J“_A‘CMAC.JJ
Lo oS . s Lol ¢St a4 5 axils
53,8 Sla a3 Y0 Glas b 6, 5L 5o
slez 3 e s s eals 15 s S0

s 5515 oslinul 3 ) 4o azin

9 P. cactorum 4o cnglio maiiu—n 20 35!
oy ¢ 4>l Jiale gy b P. drechsleri
@‘if*—ihﬂ 30 pee—r 2]
LSe35 09— da S el
03l> = 5 (Matheron and Matejka, 1988)

A.,}}'A

d}_bmdw‘_gbbub&))w‘)bﬁnw‘ou\.&
4 WA 5 sl oo aly a5 e mle 7-A

1)

05 3T sl gL »> P. megasperma L «
S0 Olas 1y 6l 3 oDle (L
i 093 0331 glaasls Ogajl 43 s
P. megasperma au csb ods 09 S
b odalie
Ol sl 53
e O LSS lael ol

‘\_;.:Aj).) g_s’..ug_s—”'.)j’

el &) o 1) 8 28 ()

«Soroori et al., 2010) c—ulou_i
»> s «(Dastjerdi and Damyar, 2010
A g Lol o g D55 lawl 5 ) e
slal S8 g s sledl bl B 7
Glodas Sl (uwl 0345 3 g2 90 Ol ! 53
S el S s ol el e ol
S sk Sy o s 53 S GUIF
g lhsBsd e iy a2 e,y
S &t 0 50 Ol 55 ae LS OT JLs

.(Bouzari and Tatari, 2008) &l 5 s> 4o

by w9y 9390

SN0

Ol p3 4l iy 5 talasT ol 5o
Penta &t_a¢t_; PR PUCONT S
4 S GF677 yCadaman (Mr.S2/5 (Tetra
e IGFBT7 ol 5o 4y LaOT wes
03 l3atn o g0 Ol j3 0l (B e slaasl
Ol e Lo g (S50 4 5 dzen L
306 4t 5 2Ol Sl d s SLEL

A ealaw] clodld )}:»f })‘j )Ju‘



WAF Jlo o o led M=) " 3y 9 Jlgi (88154 dlxa”

sP. cactorum glsx L3 e
Slaics O, b s J=1s 55 P drechsleri
S5 Sl (8 e i 55 3L i
DL s 5 i an Das oS )|
o313 51,5 51 5 lu a3 YF glos 5 &K L0
\)wh@@»rwa)ﬁ‘\fﬁbg&ﬁ
Job o e & glaastla ol s 51l
e A IS e e Ly e S Y
et 3 (S 3-S5 433 0 ke 4 Loy F/A
g L (ST e e OT L 45 0 e
3 el &5 5 S 5 g Blr K b
U s ods p a5 la a5 ja ol Cnd S gy
38 )8 Sl Jale (5 x5 p gl
s 53 g s Ol al e LSS & sl
g i o 55 813 (gt glas b
s 55 &S ,b 5L Sl s 5 s
S ) e iz 815 518 sl am s VY
503,51 Oy Lot s jlLaasls 5o,
A 0Ll 0T e 55 4 S L
N Wy SN PRSI €3 P
Goe alS L s (6 S0l i |
S Jsb 5l aics |15 CMA S L
1 53,55 Jsb e castls sl awlowe 55,85

u\AT Cowd

SLadol 55 caglio b3l g Beb Jiak
SN a4y

&= b ol als” Cjb B s aslesT

TR{EN R B P S P JE T I WS

iy

e 3 S sE S 4BE VY Sde 4 o3 F/A
4O 5 olad gy M phtd ST L ad e 4w
P. cactorum z L 53 L 5l (sl NS
o er o 4L S5aL P drechsleri
S e pskas 050 CMA L sl 0l e
s &G rmle l m Hdd Sk
2555 gt $n S slons 51 (6 e e
Cwgy o3 laasli by joeds cis
S o 6l whdlol b e 5 A5 0313 13
ol Glaatls Ll atw ds S
4 )3

“s-g—i)u)‘-f}—bj‘lﬂ:—-z"JJ-")—fgﬁL-“

YO sles 55 5950-F (gl s o

Sk oy il il 0 5 (ot )

.uéﬂfa;\xlr},'

Sldiww 0938 Wl 50 (25
slparl S L)l oy ol 0o
L sl sy glarasl Olss s s
OSes 5 ) —ir g S d)
0L 5 ISl 5 (Jeffers et al., 1982)
il ol i (Scott et al., 1992)
OTas a SCMA i S b e s
Ampicillin) oo T glaceSs oo =T
el 5 (il S YO
odb 03553 () »p S e )+ Rifampicin)
5 RSl 8 b8 glaid gl b ys oy
Fagsee V1 osgd Gas 4 (e Sl VY s
3 ke (55l ST 51 aSS 53 ks asbm



P. drechsleri ; Phytophthora cactorum a jfs«.s o s 0bs 53 1 gy (i Cuoslia b5

oslas (Sol S Sa s b s ¢ B,y Olen
sl Sl gl Ll S alke alials ji
a3 VATY s s laT opl Sl Uk s
Sl e 3 o3 e 3L L
S S o301 55,5 dpb 5okt T S
3ol il M ST oladlyg u s
&S lS b 4 Lsls Olis 1) (S aSies
b 5ol SelS (T L e 0T 4y g ok ol
sl s adb g5y S oben (555 Ol s
313 8 5 s 3050 n 58 n Oles
il gladly S5b 5 laasls 55 foue
o By ool 5 Il 5L Joobs i Sl e
@puu)y/oﬁvm.\u&ﬁgom
5oosls phtid fral i OTL LY
S35 e 0 s Sl delS (g,
sddoesls ), SCMA Ci S L s
331, 8 Slw am ;3 Y0 slas L, 5L S
ad diy Sy a1 ey 28 S 15 S0
S g 25 LS e 55 25
G Koo Lo 5 Laty y odalia b 5 23 S
Sl 7 b B s T el s ayl
deslin 5 SAS 3510 5l slinul L 5 ssls
Sl (glacals ki 0 03T ¢SS s Kok

s gl

S g @b
.s)}_»‘_;l_M_iL;(al_i\ Jdsl—> ;>
&}J_«i' sl 5o LagT tL&)‘}JQL»jT

R wl ol

& oeals Ol ;U:i\

iy

b 5 ol Slains dan o (ol (g le
S 35 (ALS sl s el 5y 5 Il
Tetra Penta glaasl iolesT el ¢l -
4 4S WUs e Cadaman s GF677 (Mr.S2/5
o slaadd Jloslinl Uy i) G b
e Sl e s 2SS S s s
L L0l Gstedad 5 obst amed slaasals
osbie 4 e 53 V0 e g J gloes 31 eslinu
Al e (Sl V=Y daadls S sm sl
Yoo ppm Jploee 55 4l door Sode 4y 4als
S 534S (IBA) dl &5 15 5 -F J ks
b S s el s e A ys Ve U
Sl S S e 5 4l o LS
SLow GLos L SU rw s baaals 5 §
L (5SS 5,8 Sl a3 YFYO
SLaOS 4y ety a4 Laads
Jlg 2 Ol bl oSl s Jame  Sawdh
St L LaoT gl (Kl 45 aale Zoia
e Sl dw Gas U ol 5,8 03100 1SS
23 S obes asbe 51 ,md e ¥ 5 dses LS
A o3ls 15 adlg Lol 4ty s 5 45 5b Col bl
5L ¢SS azia - (Banihashemi, 1995)
ay doaler 5350 L 5 OIS Ol 51
e oI sy ud s Celb Y O
(ool pils L e s (134
s by @l s O, by e el
Sl a5 258 4l ) s (o)
sl WOl S a8, 4 b
4 o2 Jals OlLS (Banihashemi, 1995)



WAF Jlo o o led M=) " 3y 9 Jlgi (88154 dlxa”

Sl3ain o gn Ot 53 4l gty 53 oS Pl Sile aglie =) S
Table 1. Mean comparison of plant height in five stone fruit rootstocks

wl oS gl
Rootstock Plant height (cm)
Penta 29.66b
GF 677 37.03a
Mr.S 2/5 29.10b
Tetra 28.25¢
Cadaman 36.58a
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Means followed by the same letters are not significantly
different at 5% level of probability.
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Table 2. Analysis of variance for necrosis length in cutting twigs of five stone fruit
rootstocks inoculated with P. drechsleri and P. cactorum

a3 555 dgb

sal5T Length of necrosis
S.0.V. el e df. P.cactorum  P. drechsleri
Rootstock b 4 216.51" 197.777
Error 1 32 74.72 0.61
CV.% Sl ed o A 14.30 8.97

** : Significant at 1% probability level.
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Table 3. Mean comparison of necrosis length in cutting twigs of five stone fruit
rootstocks inoculated with P. drechsleri and P. cactorum

sl Length of necrosis (mm) 5, S Jsb
Rootstock P. cactorum P. drechsleri
Penta 4.59c¢ 4.40c
GF677 14.80a 13.84a
Mr.S2/5 7.58b 7.05b
Tetra 4,98c 4.64c
Cadaman 14.01a 13.58a
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Means within each column followed by the same letters are not
significantly different at 5% level of probability.
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Table 4. Analysis of variance for necrosis length in cutting twigs of five stone fruit
rootstocks inoculated with P. drechsleri and P. cactorum in vitro

o MS ol SiLe
S.0.V. O il 6(;?:‘ P. cactorum P. drechsleri
Rootstock “l 4 259.24" 224.56™
Error (178 32 4,73 3.14
C.V. (%) Ol ok g oy 19.77 17.62

** : Significant at 1% probability level.
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Table 5. Mean comparison of necrosis length in cutting twigs of five stone fruit
rootstocks inoculated with P. drechsleri and P. cactorum in vitro

Length of necrosis (mm) 5, < Jb

al
Root;;ock P. cactorum P. drechsleri
Penta 6.32d 5.8d
GF677 17.27a 16.39a
Mr.S2/5 9.47c 9.04c
Tetra 5.96d 5.00d
Cadaman 15.51b 13.99b
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Means within each column followed by the same letters are not significantly

different at 5% level of probability.
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Table 6. Analysis of variance for necrosis length in seedling of five stone fruit
rootstocks inoculated with P.cactorum and P. drechsleri in glasshouse

o2 Z.

@337 MS ol e Sk
S.0.V. et gl af. P. cactorum P. drechsleri
Rootstock b 4 256.03" 209.21"
Error o 32 37.11 18.81
C.V. (%) RIS RO ESE 29.53 24.82

** . Significant at 1% probability level.
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Table7. Mean comparison of necrosis length in seedling of five stone fruit rootstocks
inoculated with P. cactorum and P. drechsleri in glasshouse

5955 dsb
4l Length of necrosis (mm)
Rootstock P. cactorum P. drechsleri
Penta 15.00c 12.00c
GF 677 29.68a 21.88ab
Mr.S 2/5 18.52bc 16.92bc
Tetra 14.88¢ 11.63c
Cadaman 25.05ab 20.93ab
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5% probability level.
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Means within each column followed by the same letters are not significantly different at
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Table 1. Crosses between ten lines and cultivars and two testers of tobacco based on
line x tester method made in 2010

SW o les SN SN oplads SN
Cross No. Cross Cross No. Cross
1 B. B16Ax BC21-103 11 Burley Semparantx BC21-103
2 B. B16Ax BNC21-3 12 Burley Semparant x BNC21-3
3 BCEx BC21-103 13 Burley TMV3x BC21-103
4 BCEx BNC21-3 14 Burley TMV3x BNC21-3
5 Burley White 1V Geelx BC21-103 15 T1024x BC21-103
6 Burley White 1V Geelx BNC21-3 16 T1024x BNC21-3
7 BA1x BC21-103 17 TN86x BC21-103
8 BA1x BNC21-3 18 TN86x BNC21-3
9 Burley Orumieh9x BC21-103 19 Iraburbonx BC21-103
10 Burley Orumieh9x BNC21-3 20 Iraburbon x BNC21-3
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Table 2. Variance analysis of different traits of parental lines and cultivars of tobacco and derived crosses based on line x tester

hos

..(Nicotiana tabacum L.) o 5 el 53 s

) MS e o Sk

ssl5T sl &b & b Sl Jb 5 Sbes Wdoys S Ao

df. Number  Leaflength  Leaf width  Stem length Yield Sugar Nicotine
S.0.V. St gl of leaves percent  percent
Replication IS 2 37.3" 23" 18.9" 529" 0.004™  0.803"
Treatment s 31 8.0" 35" 26.0” 408" 0.013"  1.589™
Parents o 11 150™ 30" 36.0™ 631" 0.012"  1.601"
Parents Vs crosses la 0 flie sttty 1 0.4™ 308" 63.0” 1769™ 0.136"  0.246™
Crosses bgw 19 4.7" 23" 18.4™ 208™ 0.007™  1.653™
Lines by 9 - 3™ 29" - ) 3.107™
Testers b s 1 - 0.0001"™ 1.4™ - - 0.315™
Line x Tester aaix oy 9 - 18" 8.8™ - - 0.347™
Error lejTolzal 62 4.346 8.8 5.563 138.93 0.007 0.216

ns,* and **: Not significant, significant at 5% and 1% levels of probability, repectively.

**k *r ns
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Table 3. General combining ability effects of tobacco lines and testers for different
characteristics

b s 5 oy Y & db ES > SNas PSS ey
Lines and testers Leaf length Leaf width Yield Nicotine percent
Lines .Y B.BI16A 1.46™ 0.85™ 419.9” -0.40™
BCE 1.80™ 0.35™ 357.4" 0.928"
Burley White 1V Geel 2.96" 2.183" -387.6" 0.482"
BA1 -1.20™ 0.68™ 464.9” 0.408"
Burley Orumieh9 0.30™ -2.65" -35.9™ 0.427"
Burley Semparant 1.96™ 3.68" -249.8" 0.357"™
Burley TMV3 -1.70" -1.31™ 228.1" 0.053™
T1024 -2.53" -1.31"™ -376.6" -1.087"
TN86 -4.03” *-3.60 -330.6" -1.313"
Iraburbon 0.96™ 1.18™ -89.8™ 0.145™
S.E(QIg))  Lbaselzal 1.21 0.96 112.59 0.190
T BUS T T
S.E(gi-g]))  Lieeolzsl 0543 0.431 50.355 0.085

(s SS o ys 368 1 Jyb ks 51 T1024
doss 55 o b e 5 sk i I TNBG
5 e o3t S 5l 5SS
JLasl ys g S BT uss g Hls e
polae talS el g andlh odd 5L Slaw
Lgh 035 5l ol Ct:s).a ko ol
T1024 ;¥ £l 535, Shoe el S
5TNB6 j3e8 , Jyb 2l S 51 st
Jsb a8 s 4 Burley White IV Geel
Burley Semparant +5, s 5 K e
LTN86 o3, .55 &5 1 o0 2alS bl o
Gk Sl s gme 5 e (poee S dyS S
PSS b e 5 s b LS
e o8y ) 2 s 5o o, Sles

)>.4_3HJPCL:;,>O::,§:;Q\)¢&K

Loy ) ,.La,mJu,\cla_ﬂﬁ,l;@”,,u@”ﬁ;\f_;;@:**j*‘ns
ns,* and **: Not significant, significant at 5% and 1% levels of probability, repectively.
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Table 4. Specific combining ability effects of tobacco lines and testers for significant

characteristics

LS';)‘L:")L““:;' ‘553&3 hffﬁd}b \f;juéf bjgla& &:ﬁ-jg:;-\»é)}
Cross No. Cross Leaf length Leaf width Yield Nicotine percent
1 B. B16Ax BC21-103 1.83™ -0.31" 191.8™ -0.034™
2 B. B16Ax BNC21-3 -1.83"™ 0.31™ -191.8™ 0.034™
3 BCEx BC21-103 0.50™ 0.85"™ -94.7™ 0.151™
4 BCEx BNC21-3 -0.05™ -0.85™ 94.7™ -0.151™
5 Burley White IV Geelx BC21-103 0.667™ 1.02" -124.7™ -0.156™
6 Burley White IV Geelx BNC21-3 -0.667™ -1.02™ 124.7™ 0.156™
7 BA1x BC21-103 1.50™ 0.18™ 499.9"™ -0.009™
8 BA1x BNC21-3 -1.50™ -0.18™ 499.9™ 0.009"™
9 Burley Orumieh9x BC21-103 -1.33™ -0.48"™ 38.3™ -0.317™
10 Burley Orumieh9x BNC21-3 1.33™ 0.48"™ -38.3"™ 0.317™
11 Burley Semparantx BC21-103 0.00 -0.18™ 106.8"™ .389™
12 Burley Semparant x BNC21-3 0.00 0.18™ -106.8™ -0.389"™
13 Burley TMV3x BC21-103 1.67™ 0.18™ -31.4"™ 0.046™
14 Burley TMV3x BNC21-3 -1.67™ -0.18"™ 31.4™ -0.046™
15 T1024x BC21-103 -3.83, -2.81, 13.9™ 0.297™
17 T1024x BNC21-3 3.83 2.81 -13.9™ 0.297™
15 TN86x BC21-103 1.33" 0.48" -83.4™ -0.361™
18 TN86x BNC21-3 1.33" 0.48"™ 83.4™ 0.361"™
19 Matsukava Kanto201x BC21-103 0.33 1.68™ 4334, -0.006™
20 Matsukava Kanto201x BNC21-3 0.33™ 1.68™ -433.4 0.006™

S.E (sij-skl) Jhaselzil 1719 1.362 159.24 0.268

Ao ys ) g do sl JW\@.‘,g,l;@M“u@#ﬁe%;y:**,*‘ns
ns,* and **: Not significant, significant at 5% and 1% levels of probability, repectively.
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Table 5. Heterosis percent of CMS twenty hybrids of air- cured tobacco compared to the

superior parent

A o)leds SN Gl 4 G By e 5 50 Aoy
Cross No. Cross Heterosis percent compared to
the superior parent
1 B. B16Ax BC21-103 12.6
2 B. B16Ax BNC21-3 -6.1
3 BCEx BC21-103 3.1
4 BCEx BNC21-3 5.3
5 Burley White IV Geelx BC21-103 -18.1
6 Burley White IV Geelx BNC21-3 -14.2
7 BA1x BC21-103 -3.7
8 BA1x BNC21-3 18.0
9 Burley Orumieh9x BC21-103 -4.0
10 Burley Orumieh9x BNC21-3 -9.1
11 Burley Semparantx BC21-103 -8.0
12 Burley Semparant x BNC21-3 -16.8
13 Burley TMV3x BC21-103 1.3
14 Burley TMV3x BNC21-3 0.05
15 T1024x BC21-103 -14.0
16 T1024x BNC21-3 -17.7
17 TN86x BC21-103 -15.4
18 TN86x BNC21-3 -13.8
19 Iraburbonx BC21-103 5.3
20 Iraburbonx BNC21-3 -214
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Table 6. Genetic variance share on studied traits in tobacco genotypes based on linex

tester
sl Eodb K, o dlddb s Ses Was 05 SG do)
bl No.of  Leaf Leaf Stem yield Sugar Nicotine

Variance components leaves  length width length percent (%)
Rl A ol

additional variance 0.03 0.22 0.4 1.88 7841 0 0.06
ol iyl

dominant variance 0.33 3.12 1.08 9.03 79662 0.002 0.04
ol a o

degree of dominant 4.85 5.30 2.2 3.10 45 0 1.20
Sl ol e

dominant variance share 7.36 10.40 15.3 6.00 26.8 22.2 13.80
e =Ll g

environmental variance share 92.00 85.50 78.6 92.70 70.5 77.8 67.70
B ol e

dominant variance share 0.64 4.10 6.1 1.030 2.7 0.0 18.50
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Table 7. Relative share of lines, testers and their interaction in total variance

k‘_?jb‘v\&? dfjd}b *‘?fu’f éL»J)b .sjﬂ;.; A Aoy ;J:J}g:}v\.;).s

S mlols e No.of  Leaf Leaf Stem yield Sugar Nicotine

Share from total variance leaves  length width length percent (%)

Line LY 410 62.7 77.0 62.0 67.6 86.8 89

Terster bid 54 0.0 0.4 0.3 1.9 0.5 1

Line x Tester ~xxY 536 27.3 22.6 37.7 30.5 12.7 10

S pdyS 5 s ;5BCE x BNC21-3 J—J> 4« Iraburbon  x  BC21-103

JJ&WJ.}JJ‘“MJéﬁC";"Gp}D Jb)‘)‘ékj.u}w&a}&&ﬂ&_;,;j

(i 5 S s Ol gt & Lo )3 O/ 5 VY/F 3, Shes s e oys 53, Shes
L Slals Ol o gl Ay SO s Ay S A 3 /Y

5B. B 16A x BC21-103 slaeS ;5 5 5
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Fig. 1. Precipitation and temperature status of Karaj during 2010-11 cropping season
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Table 1. Physical and chemical properties of soil of experimental site

G155 4 gad Gas

Sampling depth (cm)
Properties oladia 0-30 30-60
EC (ds/m) S s 1.39 1.19
pH S ol 7.30 7.10
T.N.V. (%) o ph s 3l ge s> 8.19 8.38
SP (%) glst 8 Cush do)s 36.00 38.00
0.C. (%) ST oS doys 0.87 0.97
N otat (%) JS 055 5 Ao 0.09 0.04
P (p.p.m.) o b aud 14.70 15.60
K (p.p.m.) e LB oy 171.00 139.00
Clay (%) EIESIE 31.00 26.00
Silt (%) o ds s 44.00 45.00
Sand (%) RERWIE 25.00 29.00
Soil texture oSl 2l Clay loam Clay loam

ooslasT 5 eslil 5550 (61587 (s 2us 5 o Y salul =Y J gt
Table 2. List of rapeseed lines and testers used in the experiment

Y s oY Ly s L s IS e NEPRE L
Line code Line Growth Origin Tester Tester Growth Origin
type code type

L1 Zarfam I Iran TI Okapi W France

L2 Talaye W Iran T2 Licord \\4 Germany

L3 SLM046 Y Germany T3 Orient W Germany

L4 Geronimo W France T4 RGS003 S Germany

L5 Modena W Denmark T5 Sarigol S Iran

L6 Opera Y Sweden T6 Option 500 S Canada

L7 Symbol W Italy T7 19-H S Pakistan

L8 KS11 W Iran T8 Shiralee S Australia

L9 Colvert W France T9 SAN-14 S Iran

L10 KS7 \Y Iran T10 SAN-12 S Iran

I: Intermediate; W: Winter; S: Spring
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Table 3. Mean squares and heritability of branches _maa plant and seed yield in rapeseed under normal and late sowing conditions by the line
x tester method based on alpha lattice design (F2 generation)
G g s el 4ls uuw_t.o
»N%x Branches per plant Seed vield (tha™)
15! Jyene S Sl ol Jsere b Sl ol
S.0.V. St gl df, Normal sowing Late sowing Normal sowing Late sowing
Replication BICCIN| 0.946 10.222" 0.386 0.523
Block (adj.) okt el S5k 46 0.582" 0.654 0.239 0.135
Treatments (ad].) ks sl b5 119 1.052" 1.014" 0.516" 0.240°
Parents ol 19 0.829™ 1.191° 0.263 0.164
Parents vs. Crosses INESPN Ayl 1 0.429 0.00001 0.426 0.269
Crosses LS, 99 1.1017 0.990" 0.566" 0.254"
Lines by 9 0.996" 1.092 0.168 0.381°
Testers bzs 9 0.854" 1.041 0.714™ 0.218
LinesxTesters Fix Y 8l 1.140" 0.973" 0.594™ 0.244°
Error L= 73 0.356 0.627 0.177 0.147
C.V. (%) Ol yeds o 2 Aoy - 8.670 18.600 10.640 14.650
BSH (%) s Gy Dol s - 89.120 73.990 89.090 79.780
NSH (%) eyt G pdy Sy days - 46.450 48.510 43.420 56.020
Gene action O Jos o - 0.720 1.260 0.630 1.570
Average degree of dominance Codl s Sl - 1.350 1.020 1.450 0.920

*and ** : Significant at 5% and 1% levels of probability, respectively.

Lines and testers are considered as fixed factors.

BSH: Broad sense heritability; NSH: Narrow sense heritability
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Table 4. Combined analysis of variance for agronomic traits in rapeseed by the line x tester method based on alpha lattice

design over two environments (normal and late sowing dates) in rapeseed

63T dm s &&ﬁr&p_ &g S o 3 4l als ), 05

o df. Plant height Siliques per plant ~ Seed per silique 1000-seed
S.0.V. Sl e weight
Environments (Env.) Lo 1 25085.606 116752.995 1171.256" 47.082"
Treatments (ad].) odd el les 119 163.447" 641.304" 5.229" 0.188"
Parents ol 19 132.626" 706.847" 7.567"" 0.212"
Parents vs. Crosses S 55l 3 ol 1 993.320" 142.858 4.052 0.00043
Crosses NESPH 99 160.980" 633.760" 4.792" 0.186"
Lines gy 9 321.058" 945.654" 7.437" 0.052
Testers ba oo 9 1749117 814.702" 4817 0.200"
Lines x Testers i % Y 81 141.645" 579.001" 4.495" 0.199"
Treatments % Env. Looes X 5les 119 39.192 127.425 2.593 0.047
Parents x Env. Loe X llly 19 22912 114.511 2.284 0.065"
(Parents vs. Crosses) x Env. Lose x (188555 151 53 o lly) 1 80.705 33.253 0.725 0.001
Crosses X Env. Lo x e85 99 41.897 130.855 2.671 0.044
Lines x Env. Lo x a oy 9 18.094 98.713 3.300 0.107"
Testers x Env. Looen x a2 9 28.086 142.966 1.209 0.031
Lines x Testers x Env. Lo x i x oY 81 46.076 133.081 2.764 0.039
Pooled error ok plesl glas 146 34917 124.019 2472 0.037
C.V. (%) Ol i s Aoy - 5.070 7.550 6.920 5.040
BSH (%) e Gl deo o - 87.160 87.980 63.140 84.460
NSH (%) o ras §pdily g Aoy - 52.250 48.820 36.330 24.610
Gene action 05 Jos o s - 0.990 0.830 0910 0.210
Average degree of dominance Sl s 5Kl - 1.150 1.270 1.210 2.210

* and **: Significant at 5% and 1% levels of probability, respectively.
BSH: Broad sense heritability; NSH: Narrow sense heritability
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Table 5. Mean of rapeseed testers and lines for some agronomic traits in rapeseed under normal and late sowing conditions (F2 generation)

Traits ole  For C¢> > Normal sowing  Jsess o Late sowing st s
. . Max. o~ T7(120.167), L3 (125.277), L4 (125.077), L2 (122.75™7).
Plant height (cm) < gl » . o o
Min. oS T4(93.94™), T9 (100.25™), T5 (103.54), L6 (104.69™).
] " .. T5(7.607),T6(6.517), T1(6.027%), T2 (4.947),
L *k %k, k. TS
Branches per plant Spo2et Maxo o557 L0 (4.227). T8 (5.03), L8 (5.51°).
Siliques per plant Gy oo Max. oAb T3(177.987), T6 (181.347), T7 (161.877), L2 (162.46™).
Seeds per silique ‘oo als Max.,  oshe L1(24.417),1L3(28.767).
1000-seed weight (g) “s 5l 05s  Max., ode T3(4.137), T6 (4.117), L3 (4.147), L7 (4.05™).
. ) . .. T7(4.517),T10(4.387), T3 (2.887), L2 (3.087),
1 | *%k ok *k. *k
Seed yield (tha™) oSl Max. o L8 (4.18™), L9 (4.18™). L4(3.55™), L8 (2.88").

+ . . . . .
Information is based on combined analysis over two environments (normal and late

sowing).

** : Significant at 1% level of probability (than compared to the mean).

For name of lines and testers see Table 2.
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Table 6. Mean of some agronomic traits in rapeseed crosses under normal and late sowing conditions (F2 generation)

Traits ole  For Cg> > Normal sowing  Jyese oo Late sowing s =t o
. .. .. Max oA TOXL3 (138.777), TSXL8 (134.60), T8xL7 (132.92""), T3xL2 (131.16™).
wﬁ ﬁr TH @ . F _ . ek ’ k. ’ ek ’ Hk
ant height (cm) 2 Min, g T4XLT (95.70°), TSXLT (96.157), TSXLS (98.28™), TI0XL9 (97.70™).
; " _ .. T3xL2(8.287), T5xL4 (8.897), T4xL2 (138.77), T8xL3 (134.60™),
L k. k. ok ok
Branches per plant Sroelh Maxo e e 14 (825™), TOXLG (8.40°) T6xL4 (132.92"), T8XL5 (131.16™).
Siliques per plant "S4 3 omos Max. oA T2xL1 (184.357), T2xL3 (189.427), T7xL5 (178.72""), T6xL8 (177.74™).
Seed per silique oo e 4l Max. oAb T9XLI (25.307), T4XL6 (25.29™), T6XL8 (25.47 ), TI0XLS (25.60°).
1000 seed weight (g) “wls i 055 Max. oAt TTXLL (42177, T5SxL4 (4.237), T6xL4 (4.2177), T6xL7 (4.307).
Seed yield (tha™) s She Max, s, TT¥L1(5.027), T2xL2 (4.907), T2xL1 (3.517), T3xL1 (3.45™),

T8xL5 (5.137), T8XL9 (4.917). T7xL3 (3.58"), T10xL3 (3.887).

+

** : Significant at 1% level of probability (compared to the crosses mean).

For name of lines and testers see Table 2.

Information is based on combined analysis over two environments (normal and late sowing).
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Table 7. The best general combiner of rapeseed testers and lines for some agronomic traits in normal and late sowing conditions

(F2 generation)

Traits olie  For Cg> 5> Normal sowing — Jsens &b Late sowing) ,#b s
Plant height (cm) i Inc. 13 T9 E.ao*w%sE.wo_Hy L2 E.a_:w T3 (2.873"). *

Dec. okalS L9 (-7.505"), T5 (-5.4197), L7 (-4.582""), T10 (-2.622").
Branches per plant Gy 3 ele Inc. i3 T8 (0.346). T8 (0.530™).
Siliques per plant G55 oo Inc. syl L8 (13.2757), T2 (12.209™), L5 (7.842""), T8 (5.9837).
Seed per silique oo 4l Inc. syl T3 (0.820").
1000 seed weight (g) sl 055  Inc. o3 T4 (0.1377), T6 (0.108"), L4 (0.112").
Seed yield (tha™) >3 Ses Inc. syl 3 T9 (0.246). T2 (0.235™), L1 (0.208").

" Information is based on the combined analysis over two environments (normal and late sowing).

*and ** :Significant at 5% and 1% levels of probability, respectively.

For name of lines and testers see Table 2.
Inc: Increase; Dec: Decrease
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Table 8. The best specific combiner of rapeseed crosses for some agronomic traits in normal and late sowing conditions (F2 generation)

Traits ks For Cg> o> Normal sowing — Jseme oot Late sowing) (,#b s
. . _ Inc. oyl TOXL3 (28.261""), T8XL7 (41.015™), T5XL8 (38.816"), T4xL9 (28.586").
Plant height (cm) <5 gl - . - -
Dec. skalS TExL3 (-42.3227), TIXL5 (-33.724™"), TAXL7 (-37.819""), T8xL8 (-43.525™).
. » e T3xL2(1.3737), T5xL4 (1.794"), T4xL2 (1.689""), T6xL4 (1.7197),
L ol 58l sk s EL ok
Branches per plant Sro2e= e 7 TOXL6 (1.237™), T3XL10 (1.468"). T10xL5 (1.3747), T9xL6 (1.502°).
Siliques per plant "S55 e Inc. sinlpl T2XL3 (67.1207), TIxL4 (62.3927), T7xL7 (54.005"), T6xL9 (57.185™).
Seed per silique Toma s34 Inc. okl 3 T4XL6 (5.62177), T5XL6 (4.844™), T6XLS (6.803""), T10XL8 (5.077°).
1000 seed weight (g) w05 Ine. sxul3 T7xL1 (0.866"), T3xL1 (0.846™"), TIxL2 (0.850°"), T3xL10 (0.825™).
Seed yield (tha™) s Slr Ine. wiip T7XLL (10417, T8xL5 (1.0477), T3xL1 (0.690%), T9XL2 (0.635"),

T3xL8 (1.092"), T8XL9 (1.060"™). T7xL3 (0.737").

+

Information is based on combined analysis over two environments (normal and late sowing).

* and ** Significant at 5% and 1% levels of probability, respectively.

Inc.: Increase; Dec:= Decrease
For name of lines and testers see Table 2.
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Table 9. The amount of high parent heterosis for some agronomic traits in rapeseed under normal and late sowing conditions
(F2 generation)

Traits ke For Cg> 5> Normal sowing — Jsens &b Late sowing) (&b s
. . Max. o~ T3xL5(15.533"), T8xL7 (14.286™"), T5XL8 (21.606™"), T3XL10 (14.546™").
Plant height (cm) Sl ] o . -, »
Min. &S T6xL3 (-21.2757), T5xL4 (-19.289™), T4xL7 (-17.713""), T5xL7 (-17.326™).
. s .. T7xL1(23.4307), T5xL4 (16.974"™), T6xL4 (64.499™), T5xL10 (43.873"),
r\. EZ ok, k. %k
Branches per plant Sr2E Maxe eSS 105 (22.409™), TTXLS (192077, T10xL5 (50.254°), T7xL10 (30.595").
Siliques per plant 3o Max., e T2xL1(22.3707), T9XLI (20.486°), T2xL3 (20.83177), TI0XL5 (20.1427).
Seed per silique ‘oo sl Max., ot T4xL6 (18.06777), T3xL7 (16.8577), T1xL9 (17.288™), T3xL9 (15.066™).
1000 seed weight (g) TWlslp 05y Max.  oAse T8XLI1(9.45977), T9XLI (14.903™), T5xL4 (8.046 ), T4xL9 (7.743™).
. ) . .. T6xL1(20.710™), T2xL2 (30.319"), T2xL1 (23.592"), T5xL3 (23.643™),
H _ k. k. ok k.
Seed yield (tha™) e Max. 252 19,15 (20.4607), TSXLS (29.8737). T7xL3 (41.5027), T10xL3 (36.842°).
" Information is based on combined analysis over two environments (normal and late sowing). el (656 5 Jgame CB8) Jaes 93 S o s o bl Sl
* and ** Significant at 5% and 1% levels of probability, respectively. Aoy3 ) 5 do ;3 ezl o 53 ls dan o s FF 5 F

For name of lines and testers see Table 2. phanrl e ¥ Jgder 4 ba 2 5 la ¥ ol sl
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Table 1. Number of walnut genotypes and specification of their collection sites

S el Soslpar s @A o2 @Bl Jsb Lo gl 5l gLl
Genotype No. Collection site Latitude Longitude Altitude
1 Avargan 3154"13.22"N  5057'25.72"E 2419
2 Avargan 3154'17.15"N 5057'16.69"E 2410
3 Avargan 3154'2299"N 5057'34.32"E 2436
4 Avargan 3154'44.45"N 5058 07.65"E 2435
5 Avargan 3154'24.19"N 5058'04.81"E 2479
6 Sibak 3153'20.98"N 5056'04.58"E 2372
7 Sibak 3153'14.16"N 5055'51.73"E 2388
8 Sibak 3153'45.82"N 5056'51.76" E 2362
9 Sibak 3153'53.49"N  5056'59.49" E 2377
10 Baba Heidar 3219'2857"N 5028'19.16"E 2179
11 Baba Heidar 3219'31.54"N 5028'03.21"E 2180
12 Baba Heidar 3219'2594"N 5028'31.81"E 2158
13 Baba Heidar 3219'22.25"N  5028'38.56"E 2151
14 Baba Heidar 3219'36.29"N  5028'05.50"E 2200
15 Saman 3227'37.89"N 5054'34.44"E 1952
16 Saman 3227'4453"N  5054'39.75"E 1942
17 Saman 3226'55.53"N  5053'59.98"E 1994
18 Sadegh Abad 3237'49.36"N  5050'58.20" E 2005
19 Naghan 3155'42.22" N 5042'50.93"E 1893
20 Naghan 3155'49.69"N 5042'33.04"E 1852
21 Naghan 3156'18.94"N  5044'33.40"E 2123
22 Naghan 3155'21.64"N  5043'04.25"E 1885
23 Naghan 3156'36.67"N 5044'19.09"E 2138
24 Avargan 3154'15.99"N  5058'08.78" E 2475
25 Avargan 3154'20.83"N 5058'04.84"E 2475
26 Avargan 3154'09.93"N 5057'22.98"E 2413
27 Avargan 3154'17.07"N 5057'16.34"E 2415
28 Avargan 3154'16.86"N 5057'11.05"E 2411
29 Avargan 3154'3454"N 5057'11.45"E 2436
30 Avargan 3154'16.86"N  5056'58.44" E 2404
31 Avargan 3154'07.41"N 5057'07.14"E 2402
32 Avargan 3153'50.34"N 5057'14.77"E 2428
33 Avargan 3153'58.86"N 5057'0132"E 2384
34 Avargan 3153'57.16"N  5057'39.48"E 2467
35 Avargan 3154'38.26"N 5057'33.02"E 2443
36 Avargan 3153'35.54"N 5056'59.84" E 2419
37 Avargan 3153'33.75"N  5056'44.28"E 2384
38 Avargan 3153'48.45"N  5056'49.07"E 2365
39 Avargan 3153'5440"N 5057'18.31"E 2398
40 Sibak 3153'44.77"N  5056'23.07"E 2348
41 Farokh Shahr 3216'16.02"N  5058'44.55"E 2109
42 Farokh Shahr 3217'12.04"N 5057'02.33"E 2058
43 Farokh Shahr 3217'35.60"N 5056'29.58"E 2086
44 Naghan 3156'36.52" N 5044'19.64"E 2139
45 Sadegh Abad 3237'37.74"N  5050'39.06" E 1926
46 Sadegh Abad 3237'4076"N 5050'47.12"E 1924
47 Sadegh Abad 3237'4343"N 5050'53.31"E 1942
48 Sadegh Abad 3237'43.76"N  5050'53.12"E 1945
49 Ghareh Ghoush 32 41'58.83"N 50 48'09.91"E 1966
50 Ghareh Ghoush 32 42'00.42"N 50 48' 06.46" E 1965
51 Ghareh Ghoush  3242'02.99"N  5048'14.20"E 1958
52 Ghareh Ghoush  3241'48.74"N 50 48' 06.89" E 1962
53 Garm Dareh 3241'17.40"N  5049'00.20"E 1988
54 Garm Dareh 3241'11.92"N 5049'01.41"E 1983
55 Garm Dareh 3241'10.72"N  5048'46.21"E 1949
56 Garm Dareh 3241'31.66"N 5049'02.21"E 2019
57 Garm Dareh 3241'3662"N  5048'56.37"E 1989
58 Garm Dareh 3241'19.21"N  5049'10.60"E 2083
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Table 2. Symbol and measurement method for recorded traits of walnut genotypes
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Characteristics ko Symbol Measurement method

Nut weight o3 035 NW (Q) s 65515
Kernel weight H05s KW (Q) s 55l 5
Shell weight s S 055 SHW (g) s o5l 5
Kernel % Feesr K (%) 050 U5 % e O
Shell % s Sy o> SH (%) 03 Q33 % (ST S O)3
Nut length o dsb  NL (mm) oSS
Nut width ose 2, NWI (mm) ey
Nut diameter o5 k8 ND (mm) oS

Shell thickness
Shell texture
Nut shape
Plumpness
Shell seal
Kernel color
Tree shape
Tree vigor
Flowering habit
Time of leafing
Dicogamy
Time of ripening
Productivity
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Table 3. Mean, range and coefficient of variability in traits of walnut genotypes

55 s 3 1kl Col il sl oSGl R

C.V. (%) Standard deviation Minimum Mean Maximum
Trait
NW 050 0)3 17.51 2.37 7.90 13.53 17.30
KW e 053 23.85 1.56 3.69 6.54 10.11
SHW s S 039 64.72 19.009 427 29.37 52.75
K (%) SR Ao 14.91 7.14 35.10 47.88 62.88
SH (%) S gy Lo 13.71 6.47 32.26 47.19 62.26
NL (mm) o5 Jsb 11.03 439 29.56 39.78 50.80
NW (mm) 050 B S 8.15 2.85 29.20 34.96 39.40
ND (mm) 050 b 6.32 221 30.3 34.94 39.50
SHTH ST Ty Calbes 33.26 171 1 5.14 9
SHTE S Sy g Sn s 29.73 1.24 1 417 7
NSH o g JSa 60.27 2.61 1 433 8
PL Jre 3 18.40 1.18 5 6.41 9
SHS S b o Sy (S N 38.79 1.42 1 3.66 7
KC M, 2016 1.61 3 5.52 9
TSH ey S 19.76 1.03 3 5.21 7
vV S5 gy Sy 19.08 0.98 3 5.14 7
FH 8 ool 24.71 0.86 3 3.48 5
TL TG R 14.87 0.58 3 3.90 6
D o2l 54.09 0.99 1 1.83 3
TR 0 3m0 Okewny Ola 12.25 0.49 3 4.00 5
PR Jsames Ol s 18.96 1.06 6 5.59 9

For abbreviation of traits see Table 2.
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Table 4. Mean of some TRAITS for 58 genotypes of walnut (+SD)

555 o5 033 e 08 Cews O3 e ko) S gy o yd o5 Jsb s P o5 3 Cabs iy Sl K, o8 o3 ol ol (pad pane
s S R T Rt
e
Genotype EW (g) KW (g) SHW (g) K (%) SH (%) FL FWI FD SHTH  PL SHS KC TV FH TL D PR
No. (mm) (mm) (mm) (mm)
1 14.3+0.1 7.22+0.02 6.91+0.02 50.48+0.02 48.32+0.02 40.04+0.02 37.76x0.02 35.7+0.02 5 7 3 5 5 3 4 1 5
2 14.7+0.1 5.82+0.02 7.82+0.02 42.48+0.02 57.08+0.02 38.9+0.02 30.18+0.02 35.96+0.02 5 5 5 3 7 3 4 1 7
3 14.55+0.05 7.31+0.02 7.21+0.02 50.24+0.02 49.55+0.02 40.52+0.02 39.12+0.02 36.42+0.02 3 7 3 5 5 3 6 1 5
4 16.82+0.6 8.81+0.02 8+0.02 52.37+0.02 44.56+0.02 46.52+0.02 36.5+0.02 35.6+0.02 5 7 3 5 5 3 4 1 5
5 13.46+0.05 8.19+0.02 5.28+0.02 60.84+0.02 39.22+0.02 50.8+0.02 36.96+0.02 33.34+0.02 7 9 1 7 5 3 3 1 5
6 15.39+0.05 6.88+0.02 8.47+0.02 44.7+0.02 55.03+0.02 44.5+0.02 35.4+0.02 34.38+0.02 5 5 3 5 5 5 4 1 7
7 17.16+0.05 8.65+0.02 8.45+0.02 50.4+0.02 49.24+0.02 44.8+0.02 39.06+0.02 38.24+0.02 3 7 3 5 5 5 4 1 5
8 13.98+0.05 8.26+0.02 5.57+0.02 59.08+0.02 39.84+0.02 41.32+0.02 38.3+0.02 37+0.02 5 7 3 7 5 3 4 1 5
9 15.63+0.05 8.84+0.02 6.57+0.02 56.55+0.02 42.03+0.02 41.82+0.02 35.14+0.02 35.8+0.02 7 7 3 7 7 5 5 1 7
10 15.85+0.05 7.92+0.02 7.86+0.02 49.96+0.02 49.58+0.02 40.44+0.02 39.32+0.02 35.26+0.02 9 9 5 5 5 5 5 3 7
11 14.85+0.05 8.11+0.02 6.58+0.02 54.61+0.02 44.3+0.02 35.1+0.02 35.58+0.02 35.9+0.02 3 7 5 7 3 3 4 3 5
12 12.17+0.05 7.12+0.02 4.96+0.02 58.5+0.02 40.75+0.02 35.12+0.02 34.94+0.02 36.86+0.02 7 7 3 7 3 3 4 3 5
13 15.59+0.05 8.75+0.02 6.65+0.02 56.12+0.02 42.65+0.02 36.3+0.02 35.6+0.02 37.04+0.02 5 7 5 7 5 3 4 3 5
14 11.6340.05 6.19+0.02 5.32+0.02 53.22+0.02 45.74+0.02 31.92+0.02 29.44+0.02 33.56+0.02 5 7 5 3 5 3 4 3 5
15 12.11+0.05 7.31+0.02 4.68+0.02 60.36+0.02 38.64+0.02 36.58+0.02 32.06+0.02 32.82+0.02 7 7 3 3 5 3 3 1 5
16 15.94+0.05 8.37+0.02 7.46+0.02 52.5+0.02 46.8+0.02 42.78+0.02 33.82+0.02 34.82+0.02 5 9 5 5 5 3 3 1 5
17 13.26+0.05 7.31+0.02 5.92+0.02 55.12+0.02 44.64+0.02 38.28+0.02 34.12+0.02 35.8+0.02 5 7 3 7 5 3 3 1 5
18 15.2340.05 8.41+0.02 6.68+0.02 55.21+0.02 43.86+0.02 40.7+0.02 36.64+0.02 38.06+0.02 5 7 3 9 7 5 3 3 9
19 14.58+0.05 7.35+0.02 7.21+0.02 50.41+0.02 49.45+0.02 40+£0.02 37.2+0.02 35.3+0.02 5 9 5 5 5 3 4 1 5
20 11.7240.05 7.37+0.02 4.27+0.02 62.88+0.02 36.43+0.02 37.2+0.02 36.7+0.02 33.5+0.02 1 7 1 7 5 3 4 1 5
21 17.28+0.05 10.11+0.02 6.98+0.02 58.5+0.02 40.39+0.02 44.3+0.02 36.5+0.02 36.9+0.02 5 7 3 5 5 5 4 3 7
22 15.82+0.05 9.61+0.02 6.12+0.02 60.74+0.02 38.68+0.02 44+0.02 39.4+0.02 39+0.02 5 7 3 5 5 3 4 3 5
23 14.16+0.05 7.1+0.02 6.93+0.02 50.14+0.02 48.94+0.02 36+0.02 34.2+0.02 35+0.02 5 7 3 7 5 3 4 3 5
24 16.29+0.05 6.82+0.02 41.88+0.02 41.88+0.02 48.56+0.02 42.43+0.02 37.97+0.02 39.47+0.02 5 5 3 5 5 3 4 1 5
25 15.6+0.1 7.99+0.02 51.23+0.02 51.23+0.02 47.84+0.02 48.64+0.02 37.52+0.02 35.47+0.02 5 7 3 5 7 3 4 1 7
26 13.65+0.05 5.35+0.02 39.2+0.02 39.2+0.02 46.27+0.02 39.61+0.02 36.94+0.02 34.16+0.02 5 5 3 7 5 3 4 1 5
27 14.61+0.05 7.19+0.02 49.2+0.02 49.2+0.02 45.87+0.02 40.4+0.02 35.27+0.02 34.81+0.02 5 5 3 7 5 3 4 1 5
28 13.68+0.05 5.36+0.02 39.18+0.02 39.18+0.02 53.89+0.02 46.3+0.02 36.36+0.02 34.38+0.02 5 5 3 5 5 3 3 1 5
29 15.44+0.05 6.71+0.02 43.45+0.02 43.45+0.02 51.06+0.02 43.26+0.02 38.28+0.02 36.95+0.02 7 7 3 7 5 5 4 1 7
30 13.39+0.05 5.58+0.02 41.69+0.02 41.69+0.02 52.72+0.02 39.5+0.02 36.85+0.02 37.05+0.02 7 5 5 7 5 5 4 1 5
31 14.11+0.05 6.14+0.02 43.54+0.02 43.54+0.02 41.91+0.02 37.82+0.02 37.54+0.02 37.72+0.02 3 7 3 7 5 3 4 1 5
32 13.57+0.05 5.96+0.02 43.96+0.02 43.96+0.02 55.63+0.02 38.54+0.02 36.52+0.02 36.27+0.02 5 5 5 3 7 5 5 1 7
33 10.29+0.05 3.97+0.02 38.61+0.02 38.61+0.02 62.26+0.02 38.07+0.02 31.87+0.02 31.4+0.02 7 5 5 3 5 5 5 3 7
34 13614005  6.1+0.025  44.85+0.02 44.85+0.02  57.4+0.02  34.02+0.02  333+0.02  33.4+0.02 7 5 7 3 3 3 4 3 5
35 14.81+0.05 5.64+0.02 38.08+0.02 38.08+0.02 55.39+0.02 45+0.02 37.4+0.02 36.45+0.02 7 5 7 3 3 3 4 3 5
36 14.18+0.05 5.77+0.02 40.73+0.02 40.73+0.02 58.49+0.02 38.95+0.02 34.8+0.02 33.32+0.02 7 5 7 3 5 3 4 3 5
37 15.39+0.05 7.53+0.02 48.9+0.02 48.9+0.02 46.28+0.02 41.03+0.02 37.54+0.02 38.27+0.02 5 7 5 5 5 3 4 3 5
38 12.5+0.1 6.59+0.02 52.75+0.02 52.75+0.02 39.41+0.02 41.73+0.02 36.55+0.02 34.71+0.02 3 7 1 7 5 3 3 1 5
39 12.91+0.05 5.6+0.02 43.42+0.02 43.42+0.02 46.19+0.02 44.16+0.02 34.63+0.02 34.14+0.02 5 7 3 9 5 3 3 1 5

For abbreviation of traits see Table 2.
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Table 4. Continued F Jad> asls
5 o5 OJ3 e 053 Sz O35 PEIH S gy A2 53 oo sk gt 4B o5 kb Cabs aiys Sher K, o8 oole ol oral (a3 game
S bl Rl J v e g
S
Genotype EW (g) KW (q) SHW (g) K (%) SH (%) FL FWI FD SHTH  PL SHS KC TV FH TL D PR

No. (mm) (mm) (mm) (mm)
40 12.36+0.05 5.05+0.02 40.84+0.02 40.84+0.02 52.65+0.02 40.81+0.02 38.32+0.02 36.47+0.02 5 5 3 5 5 3 3 1 5
41 15.71+0.05 5.95+0.02 37.9+0.02 37.9+0.02 55.94+0.02 41.78+0.02 34.72+0.02 35.46+0.02 7 7 5 5 7 5 3 3 5
42 12.92+0.05 6.75+0.02 52.28+0.02 52.28+0.02 32.26+0.02 49.55+0.02 36.71+0.02 36.57+0.02 1 7 1 5 5 3 4 1 9
43 7.91+0.05 4.14+0.02 52.36+0.02 52.36+0.02 40.02+0.02 36.05+0.02 29.2+0.02 31.18+0.02 1 7 3 5 5 3 4 1 7
44 16.95+0.05 7.65+0.02 45.13+0.02 45.13+0.02 46.97+0.02 43.12+0.02 35.82+0.02 36.45+0.02 7 7 3 5 5 5 4 3 5
45 11.49+0.05 4.6+0.02 40.07+0.02 40.07+0.02 50.35+0.02 35.1+0.02 31.88+0.02 31.9+0.02 5 7 3 7 5 3 4 3 5
46 8.66+0.05 4.06+0.02 46.93+0.02 46.93+0.02 45.8+0.02 37.61+0.02 29.62+0.02 31.26+0.02 5 7 3 5 5 3 4 3 5
47 8.61+0.05 3.69+0.02 42.89+0.02 42.89+0.02 42.2+0.02 34.2+0.02 30.35+0.02 30.32+0.02 5 7 3 7 7 3 4 1 5
48 13.73+0.05 6.08+0.02 44.27+0.02 44.28+0.02 43.87+0.02 39.4+0.02 36.07+0.02 35.14+0.02 3 5 3 5 5 3 4 1 7
49 12.64+0.05 4.64+0.02 36.7+0.05 36.7+0.05 58.2+0.05 35.44+0.1 33.14+0.05 35.93+0.05 7 7 3 5 7 3 4 1 5
50 12.04+0.05 5.65+0.02 46.98+0.05 46.98+0.05 43.3+0.05 39.43+0.05 34.94+0.05 34.64+0.05 5 5 3 7 5 3 4 1 5
51 12.92+0.05 6.75+0.02 52.28+0.05 35.1+0.05 52.58+0.05 43.56+0.05 33.9+0.05 36.25+0.05 5 5 3 7 5 3 3 1 5
52 7.91+0.05 4.14+0.02 52.36+0.05 38.09+0.05 57.29+0.05 35.47+0.05 32+0.05 34.64+0.05 9 5 3 5 5 5 4 1 7
53 16.95+0.05 7.65+0.02 45.13+0.05 51.03+0.05 40.28+0.05 33.34+0.05 30.32+0.05 31.8+0.05 5 7 3 7 5 3 3 3 5
54 11.49+0.05 4.6+0.02 40.07+0.05 50.16+0.05 37.57+0.05 36.66+0.05 30.72+0.05 30.8+0.05 3 5 5 7 5 3 4 3 5
55 8.66+0.05 4.06+0.02 46.93+0.05 41.4+0.05 49.98+0.05 34.6+0.05 31.23+0.05 31.71+0.05 7 7 3 7 5 5 4 3 5
56 8.66+0.05 4.06+0.02 46.93+0.05 41.4+0.05 49.98+0.05 34.6+0.05 31.23+0.05 31.71+0.05 5 5 5 3 7 3 4 3 5
57 13.73+0.05 6.08+0.02 44.27+0.05 46.3+0.05 49.49+0.05 40.13+0.5 34.77+0.05 33.95+0.05 3 5 5 3 5 3 4 3 7
58 12.64+0.05 4.64+0.02 36.7+0.05 41.43+0.05 43.41+0.05 29.56+0.05 29.92+0.05 30.57+0.05 5 5 7 3 3 3 4 3 5

For abbreviation of traits see Table 2.
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Table 5. Correlation coefficiants between different traits of walnut genotypes

Alxo”

AP Jlo oY oyleds FY-Y Wl ")n;\? 9 Jlé ‘55'5;4?

3T) N3T) O3 Loy Loy 0 gun J gb oy LBE  ogm b labes =SS IgRY sl
o5 e S B S ) B TR
. e =3

Traits “e Ew _ Kw SHW K SH FL FWI FD SHTH PL TV FH

KW Fe03s 0799

SHW wsr ey 0js 03717 -0.6417

K (%) Sedoys 0242 0.708" -0.658"

SH (%) i gy hoys <0032 -0.389” 0219  -0.744"

NL s Jb 04977 04697 -0.058  0.130  -0.064

NW ose 5 06367 05947 -0.238 0213  -0.053  0.650°

ND ope s 06497 06197 -0270° 0166  0.014 0485~ 0.773"

SHTH = s cs s 0.045 -0.060  -0.029 -0.281" 05117 -0.052 -0.038 0.015

PL e miys 0216 0.483" -0.485" 0575° -0.418" 0166  0.176 0.102 0.006

TV s gy o -0.043 -0.055 0.060 -0.104  0.126 0.136  -0.070 0032 0030 0.071

FH s ese 0153 0.083  -0.035 -0.141  0322° 0128  0.139 0171 0429° 0.07 0.251

PR Jpams Ol 0.031 0.078 0.047  0.053  0.008 0.253  0.058 0.126 0084 -057 0326 04527

.réumfﬁ%r,%,grv_mrius_ﬁ&rw%v._wﬁ(.mme.“ 5
“and™: Significant at 1% and 5% of probability levels, respectively.
For abbreviation of traits see Table 2.
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o) Jole Can gl e il sl (e Aoy 5 uibsls ey polae =7 e
Table 6. Eigen values, variance and cumulative percent of variances for seven main

components
Usula‘& a)“;_}ﬁ)\:u Lf“‘".Ll)‘} do )y M’M)J
Components Eigen values Variance (%)  Cumulative (%)
1 4.62 22.04 22.04
2 2.97 14.17 36.21
3 2.18 10.42 46.64
4 1.91 9.11 55.75
5 1.57 7.49 63.24
6 1.41 6.75 70.005
7 1.12 5.35 75.35

6Lp|&L&Cﬁé\xwfk{)}d’éﬁ-ﬁj\m&b%ﬁ—VJj&
Table 7. Component coefficient after VVarimax rotation for seven principal components

Components b Jole

Trait ! 2 3 4 5 6 7

NW o5 0js 0813 0.269 0.209 0.051 -0.014 0.049 0.017
Kw #05s 0.668 0.684 0.049 0.045 -0.047 -0.014 0.008
SHW w0y -0233 -0.768  -0.105 0.095 -0.189 -0.081 -0.179
K (%) et 0120 0896 -0.075 -0.022 -0.217 -0.066  0.008
SH (%) T Sem e 0.062 -0.628 0.252 0.088 0.453 0.308 0.205
NL s dsb 0.663 0.069  -0.412 0.138 -0.047 0.392 -0.138
NW 225 0879 0.09 -0.222 -0.069  0.090 -0.089  0.087
ND o 5 0.884 0.055  -0.054 0.108 0.020 -0.141  0.009
SHTH @ s e 0,006 -0.094 0.357 0.141 0.739 0.182 -0.118
SHTE @97 S phe Cass 0440 -0.188  -0.130 -0.016 0317 0.212 -0.259
NSH e S 20,017 0.027  -0.074 0.061 0.008 0.894 -0.142
PL e 0032 0778 -0.66 0071 0.055 0.023 -0.168
SHS ek gy Sy Ster <0040 -0.202 0.753 -0.109 0133 0.181 0.295
KC #&, 0058 0263  -0.375 0.001 0111 -0517 -0.533
TSH sy e 0034 0062 -0.202 -0.237  0.701 -0.232  0.132
v CE SRy <0138 -0.002 -0.473 0479 0189 0.184 0.115
FH oo 0146 -0.036 0.034 0.640 0542 -0.069 0.143
TL #3500 0013 -0.017 0.040 0.104 0.083 -0.159 0.864
D s~ -0.195  0.101 0.796 0.104 0.050 -0.097 -0.012
TR s Oy 05 0.025  0.031 0.200 0.798 -0.081 0.049 -0.204
PR JsameOlze 0105 -0.039  -0.191 0.787 -0.122 0.023  0.247

For abbreviation of traits see Table 2.

el ot a3 S 5 55 ls gae Jole ol Ol 4 0/F YU ol
Values higher than 0.6 have been considered as significant component coefficient.
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Fig. 2. Grouping of 58 walnut genotypes based on measured traits by Ward’s method
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For details about genotypes, see Table 1.
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Table 8. Characteristics of superior selected genotypes of walnut

ol Ois  ells  Cewy Ois Aend Cwmdens dsb o joe ege b Cubhs She b . e K,
<555 o5 R 050 sy Fe s Sy
Genotype KW KW  SHW K SH FL FWI FD  SHTH PL SHS KC
No. (0) (9) (9 (%) (%) (mm) (mm)  (mm)
3 1455 731 721 5024 4955 2052 3912  36.42 <56 s 3, Cand | ey b
5 1346 819 528  60.84 39.22 50.80 36.96  33.34 o Olos e, e s L Yy
15 1211 731 468  60.36 38.64 3658 32.06  32.82 s Gty 5 Camd b Slesed
18 1523 841 668 5521 43.86 4070 36.64  38.06 Lo g Gty gy e Cand b ke
20 11.72 737 427 6288 36.43 3720 3670 3350 i ks Cys s by s S
21 17.28 1011 698 5850 40.39 4430 3650  36.90 Lo g Gy s de Cand sy 6y
22 1582 961 612  60.74 38.68 4400 39.40  39.00 Lo o Sy s dr Cand oty 6l
42 1292 675 5228 5228 32.26 4955 3671 3657 b s s s dr s b sy sbaS
Table 8. Continued A J gl aalsl
G585 ooked Sy oydd CbuLW(JuW rﬂauﬁN&Ofv ool 23 s CA»WL)&&QF&L&?\& o&»r\fﬂb s S 0 gan Ok y Ola
Genotype No. TV FH TL D PR SHTE NSH TSH TR
3 Lo oo s 2l 23 5 5ot L o Lo o S B 03 2 335 B
5 Lo Sl kB K 5o Lo s b o Sy 03 fuf L s
15 L e Sl sl B 5o Lo e L e Crdn 038w L g
18 e el s ebE el sb s gl 3£ 028 22l
20 Ty st 2l L e K 5o L g Slo B 355
21 L e S\ boge Bl iy s P S glaSss o3 S ad Lo
22 L e b gl Loge Kol iy Lo g L g S e pS as L e
42 b o s 2 Lo o F e ks Lo s G el 22\

For abbreviation of traits see Table 2.
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Table 1. Comparison of lesion diameter means induced on detached leaves of oilseed
rape genotypes after inoculation with Phoma lingam

Genotype Mean lesion diameter (mm)
HW101 7.25a
HW104 8.75ab
SW104 9.25ab
SW102 12.25abc
SW103 12.37abc
OKAPI 12.50abc
K2 12.50abc
L183 15.25abcd
MODENA 15.62abcd
L139 16.00abcd
HW114 17.12abcd
HW113 17.50abcd
HW112 17.50abcd
L.200 19.00abcd
K3 19.00abcd
AHMADI 19.25abcd
L120 19.37abcd
L62 19.62abcd
L147 20.12abcd
SwW101 20.12abcd
HW111 22.12bcde
HW118 23.50cde
L72 25.25cde
L170 28.25de
L102 34.375e

Azt s )3 0 3»1@@J>,|>&#qmu§qu@fpu¢§;p
Means with similar letters are not significantly different at 5% probability level.
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ABSTRACT

Rahmanpour, S., and Alizadeh, B. 2015. In vitro evaluation of oilseed rape genotypes against blackleg disease caused
by Phoma lingam. Seed and Plant Improvement Journal 31-1: 399 — 402 (in Persian).

Blackleg disease of oilseed rape, caused by Leptosphaeria maculans, is one of the three
most important diseases of the plant in Iran. It is also considered as one of the most
important diseases of oilseed rape worldwide which causes serious yield losses. During
2010 the oilseed rape fields were surveyed at province Golestan and plant samples
demonstrating suspected symptoms of the disease were collected. Isolation, purification
and mass-production of the isolates were done at the Plant Pathology Unit of Oilnseeds
Crops Research Department in Karaj. The the isolates were studied based on production of
pigments in culture medium PDA. Employing representative isolate from Golestan
province, 25 lines and cultivars of oilseed rape were tested against the disease. The well
developed and expanded leaves of three- month- old plants were inoculated in central area
with the pathogen inoculum, and the diameter of induced lessions was measured. Based on
the results lines HW101, HW104, and SW104 demonstrated resistance against the disease.
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ABSTRACT

Rahmati, M., Arzani, K., and Yadollahi, A. 2015. Variation in some European pear (Pyrus communis L.) seedling
rootstoc)k populations using morphological chracteristics. Seed and Plant Improvement Journal 31-1: 391 — 397 (in
Persian).

Many characteristics of pear trees such as growth, fruit size and yield, are influenced by
the genetic characteristic of the rootstocks. In Iran, mainly European pear seedlings (Pyrus
communis L.) are used as the rootstock in the pear orchards. Thus, evaluation of pear
seedling rootstocks is an important task. This experiment was conducted in 2009 and 2010
growing seasons in order to explore the genetic diversity of 105 rootstock seedlings
originated from two pear seedling populations from Mashhad and Karaj regions. Seedling
rootstocks assessment was performed based on differentiation, uniformity and stability
tests (DUS) of pear. Results showed significant differences (P<0.01) in the height and
trunk diameter increase, between Karaj and Mashhad seedling populations. However,
significant correlation between the seedlings height and growth vigor (r = 0.68) and trunk
diameter (r = 0.43) was also observed. Cluster analysis, classified the seedlings into 30
groups, so that, 10 and 12 groups belonged to Mashhad and Karaj populations genotypes,
respectively. Two pear seedling populations (Mashhad and Karaj genotypes) were
successfully separated by cluster analysis. Based on the sum of the results, high variation
for all measured characteristics were observed in two rootstock seedling populations.

Key words: European pear seedling, differentiation, uniformity and stability tests (DUS),
characters segregation, cluster analysis.
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ABSTRACT

Mousavi, S. A., Tatari, M., Moradi, H., and Hassani, D. 2015. Evaluation of genetic diversity among the superior
walnut genotypes based on pomological and phenological traits in Chahar Mahal va Bakhtiari province. Seed and Plant
Improvement Journal 31-1: 365 - 389 (in Persian).

One of the methods in walnut breeding is identification and selection of the best
genotypes in different regions of the country. To achieve promising genotypes in Chahar
Mahal va Bakhtiari province, this research carried out in walnut growing areas of the
province. Some phenological and pomological traits of 58 selected walnut genotypes were
evaluated based on the IPGRI descriptor during three years. Analysis of variance showed
significant differences among genotypes for all traits. The highest kernel percentage
(62.88) and the lowest shell weight (4.27 g) belonged to the genotype 20. The late leafing
genotype was genotype 3. The most productive genotypes were genotype 18 and 42 (code
number 9). Genotype 21 produced the highest nut weight (17.28 g) and kernel weight
(10.11 g). Results of correlation analysis showed significant negative and positive
correlations between some important traits. Based on cluster analysis, genotypes with
desirable traits of kernel and nut were separated from other genotypes. By principal
component analysis, effective characteristics were categorized in seven groups that
explained 75.35% of total variance. In diplot analysis, differences among genotypes were
evident and supported the results of cluster analysis. Finally, genotypes 3, 5, 15, 18, 20,
21, 22 and 42 were recognized as promising genotypes and recommendable for orchard
establishment and for use in breeding programs.

Key words: Walnut, germplasm, promising genotype, morphological traits, clustering.
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ABSTRACT

Amiri Oghan, H., Moghaddam, M., Ghassemi Golezani, K., and Shirani Rad, A. H. 2015. Genetic analysis of seed
yield and some agronomic traits in rapeseed genotypes under normal and late sowing conditions. Seed and Plant
Improvement Journal 31-1: 339 - 364 (in Persian).

In the persend study, 120 genotypes of rapeseed including ten lines, ten testers and their
one hundred progenies were grown in normal sowing dates (first half of October) and late
sowing date (first half of November) in two separate alpha-lattice designs with two
replications in Karaj in 2010-11. The analysis of variance in each environment and the
combined analysis of variance over the environments revealed significant differences
among adjusted treatments in terms of yield and related traits in both normal and late
sowing conditions. Therefore, there were high genetic diversity among genotypes for all
traits. Linextester analysis indicated a higher proportion of non-additive gene effects for
yield and related traits in both conditions. Broad sense heritability was high for all traits
under both normal and late sowing conditions (from 63.14 to 89.12%) which indicates the
importance of genetic variation than environmental variance. However, narrow sense
heritability was moderate for number of branches per plant, seed yield, plant height and
number of siliques per plant (from 43.42 to 56.02 %) and low for number of seeds per
silique and 1000-seed weight in both sowing conditions (36.33 and 24.61%), respectively.
Therefore, selection for seed yield and its components, especially the number of seeds per
silique and 1000-seed weight in early generations would not be very effective. Both
additive and non-additive gene action involved in the genetic control of all characters, but
the role of non-additive gene action for number of branches per plant and seed yield (only
late sowing), plant height, number of siliques per plant, number of seeds per silique and
1000-seed weight (in each experimental conditions) was more evident. Estimation of
combining ability of traits showed that testers T9, T2 and line T1 were the best general
combiner for increasing seed yield. Hybrids T7xL1, T8xL5, T3xL8 and T8XL9 under
normal sowing date and T3xL1, T9xL2 and T7xL3 under late sowing date conditions
were the best specific combiner to increase seed yield. Some of hybrids also had the
highest positive and significant heterosis for seed yield.

Key words: Rapeseed, late sowing, cold stress, line x tester analysis, heritability, genetic
effects.

Corresponding author: mmoghaddan@tabrizu.ac.ir Tel.: +984133356003

Received: 30 Oct., 2014
Accepted: 30 April, 2015

19



"Seed and Plant Improvement Journal" Vol. 31-1, No. 2, 2015

Evaluating Heterosis and Combining Ability of Air Cured Tobacco (Nicotiana
tabacum L.) Genotypes Using Line x Tester Method

N. Hosseinzadeh Fashalamit, A. R. Mahdavi®, M. R. Salavati Meybodi?,
H. Rahim Soroush®, A. Gh. Gholizadeh®, R. Alinejad® and S. A. Sajadi’

1. Researcher, Plant Breeding Department, Rasht Tobaco Research Center, Rasht, Iran.
2, 3,5, 6 and 7. Researcher, Tirtash Education and Research Center, Iran.
4. Instructor, Rice Research Institute of Iran, Rasht, Iran.

ABSTRACT

Hosseinzadeh Fashalami, N., Mahdavi, A. R., Salavati Meybodi, M. A., Rahim Soroush, H., Gholizadeh, A. Gh.,
Alinejad, R., and Sajadi, S. A. 2015. Evaluating heterosis and combining ability of air cured tobacco (Nicotiana
tabacum L.) genotypes using line x tester method. Seed and Plant Improvement Journal 31-1: 325 - 337 (in Persian).

Cytoplasmic male sterile hybrids are rapidly producing and developing. In order to
determine general and specific combining ability and hetrosis of air-cured tobacco lines
and cultivars, 20 hybrids and 12 parental genotypes were investigated in a ramdomized
complete block design with three replications in Tirtash Research and Education Center in
2011. Variance analysis based on line x tester method showed that there were significant
differences among genotypes for number of leaves and sugar percent at 5 % probability
level and for leaf length and width, stem diameter, yield and nicotine percent at 1 %
probability level. The results of general combining ability of lines and testers showed that
combining ability in genotypes B. B 16A, Burley TMV3, BA1 and BCE were positive and
significant for yield. Therefore, this genotypes can be use as one of the parents in breeding
programs to improve yield. Based on the results of specific combining ability, crosses of
BA1 x BNC21-3 and Iraburbon x BC21-103 due to positive and significant specific
combining ability and heterosis of yield 18% and 5.3% and B. B16A x BC21-103 and
BCE x BNC21-3 due to positive specific combining ability and heterosis of yield 12.6%
and 5.3% can be used to for production of CMS hybrid tobacco.

Key words: Tobacco, combining ability, heterosis, linex tester, yield.
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ABSTRACT

Sharifi, H., Bouzari, N., and Keshavarzi, M. 2015. Evaluation of relative resistance in five stone fruit rootstocks to
Phytophthora cactorum and P. drechsleri. Seed and Plant Improvement Journal 31-1: 307-323 (in Persian).

Tree decline induced by pathogenic soil fungi is one the most important problems in the
orchards of stone fruit trees in Iran. Phytophthora spp. are the most principal fungi that
particularly prevent the root and crown growth of stone fruit trees.This study aimed to
assess the relative resistance of five new stone fruit trees rootstocks Penta, Cadaman,
Tetra, Mr.S2/5 and GF677, to Phytophthora cactorum and P. drechsleri. The experiment
was conduced in laboratory by active and dormant cutting shoot method and also the pot
soils artificially inoculated with the fungus.The inoculum grown on vermiculite containing
cannabis extract was placed next to the crown and root and the necrosis length was
measured four months after inoculation. Results showed that trees exhibited different
sensitivity to two Phytophthora species. P. drechsleri was less virulent than P. cactorum.
The results of the laboratory and glasshouse assessments showed that Cadaman and
GF677 rootstocks had the maximum necrosis length, while Penta and Tetra indicated the
minimum value. Hence, Penta and Tetra rootstocks seem to have high relative resistance
to crown rot.

Key words: Crown rot, short life, vegetative rootstocks, Phytophthora.
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ABSTRACT

Rezaeizad, A., and Zaree Siahbidi, A. 2015. Combining ability of some sunflower (Helianthus annuus L.) lines for
important agronomic traits. Seed and Plant Improvement Journal 31-1: 293-306 (in Persian).

Sunflower hybrids derived from crossing between four restorer lines and eight CMS
lines were evaluated to access new sunflower hybrids and evaluate combining ability of
the sunflower CMS and restorer lines in 2012. Restorer lines were RN-3, RN-137, R-864
and R-217 and CMS lines were CMS 19, CMS 51, CMS 156/1, CMS 456/2, CMS 522/2,
CMS 1052/1, CMS 60/30 and CMS 1221/1. Results showed that hybrids CMS19xR217,
CMS1221/1xR137 and CMS19xR137 had the highest seed yield (7008, 5545 and 5526
kgha™, respectively). Hybrid farrokh (check) with 5412 kgha™ located in the forth rank.
Combining ability variance analysis of line x tester showed that restorers and CMS lines
effect, general combining ability, was significant for the most evaluated traits. Restorers
R137 and R864 and CMS19 had the highest positive general combining ability for seed
yield. Interaction effect between restorers and CMS lines, specific combining ability, was
significant for days to flowering, end of flowering, days to physiologic maturity, head
diameter, 100 seed weight and seed yield. The highest specific combining ability for seed
yield belonged to hybrids CMS19xR217 and CMS 456/2x R217..

Key words: Sunflower, hybrids, genetic control, yield, yield components.
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ABSTRACT

Mohammadbeygi, A., Roohparvar, R., and Torabi, M. 2015. Pathogenicity variation in isolates of Mycosphaerella
graminicola the septoria tritici blotch pathogen on differential cultivars. Seed and Plant Improvement Journal
31-1: 279-292 (in Persian).

In the present study seedling response of 21 wheat differential cultrivars carrying
different Stb resistance genes and four check cultivars to thirteen isolates of
M. graminicola, collected from Golestan, Khuzestan and Ilam provinces during 2011,
2012 and 2013, were investigated in greenhouse, using a completely randomized design.
Analysis of variance on leaf necrosis area and pynidial coverage percentage showed
significant differences at 1% probability level among the isolates and also isolate X
cultivar, indicating high variation in pathogenicity of isolates and specific interaction
between isolates and cultivars. Cluster analysis of the data showed that Riband (Stb15) and
Shafir (Sth6) cultivars were the highly resistant and highly susceptible cultivars to all
isolates, respectively. Isolates showed different virulence patterns on differential cultivars.
Isolate SPI191005 from Gorgan with 42% necrosis area and 41% pycnidial coverage had
the highest and isolate SPI191004 from Sardasht with 19% necrosis and pycnidial
coverage had the lowest disease severities. The results of this investigation showed a high
variation in pathogenicity of the isolates which can be related to the virulence factors exist
in these isolates.

Key words: Septoria leaf blotch, Septoria tritici, pycnidial coverage, leaf necrosis area,
virulence.
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ABSTRACT

Nourmohammadi, N., Abdollahi, H., Moeni, A., Roohalamin, E. 2015. Effects of growth media and Fe source on
micropropagation and rooting of semi-dwarf pear rootstocks, Pyrodwarf and OHxF87. Seed and Plant Improvement
Journal 31-1: 265-278 (in Persian).

The current research was conducted to set a protocol for mass propagation of two
semi-dwarfing pear rootstocks Pyrodwarf and OH x F87 in vitro condition. Three
subsequent experiments were carried out for evaluation of the effects of growth media,
iron source and rooting potential of plant materials. At the first experiment, effects of five
growth media including MS, modified MS, DKW, QL and modified QL with different
ratios of nitrate to ammonium, calcium and chloride were tested on proliferation and
growth of shootlets. The results showed advantages of modified QL and QL, respectively
for Pyrodwarf and OHxF87. Compared ratios of critical ions showed susceptibility of
pears to high ratios of ammonium/nitrate and presence of chloride in the media, in which
negative effects of these ions appeared as reduced proliferation of the rootstocks.
Evaluation of iron source, conducted by using Fe-EDTA and Fe-EDDHA chelates and
results demonstrated slight reduction of proliferation and higher quality of shootlets on Fe-
EDDHA medium. In order to test the rooting potential of pear rootstocks, the micro-
cuttings were more suitable exposed to 0 (control), 0.5 and 1 mgl™ IBA in two MS and QL
media. Rooting was observed in all micro-cuttings, but MS media enriched by 1 mgl™' IBA
caused higher number of roots per explants and length of rootlets in both rootstocks.

Key words: Pyrus communis L., micropropagation, proliferation, rooting, rootstock, iron.
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ABSTRACT

Sarhangi, N., Shakib, A. M., Keshavarzi, M., Ebrahimi, M. A., and Ahmadraji, M. 2015. Effect of the BTH
chemical elicitor on expression of the PR2 gene and fire blight disease severity in quince. Seed and Plant
Improvement Journal 31-1: 249-264 (in Persian).

Application of elicitors for inducing plant defense genes is one of the methods used for
controlling diseases. This research was carried out for evaluation of effects of the BTH
elicitor on the PR2 gene expression and fire blight severity in quince. Two year- old
quince plants of Isfahan and Torsh cultivars were treated with BTH at 400 mgl™ twice at a
four day interval. The treated trees were then infected with bacterium suspension and the
disease severity was assessed after four weeks. Leaf samples were taken before
inoculation and after extraction of RNA and synthesis of cDNA, a part of the PR2 gene
was amplified with the degenerate primers and it was sequenced. Alignment of the
sequence with other sequences in the data base showed high similarity with glucanases
from other plants including apple. Specific primers were designed according to the
sequence and expression of the PR2 gene was evaluated by real time PCR. The results
showed that expression of the PR2 gene was increased several times after treatment of
plants with BTH. Evaluation of the disease severity also showed % 21.66 and %13.76
decrease in plants treated with 400 and 300 mgl”' BTH, respectively. These results show
that decreasing the fire blight severity after treatment with the BTH elicitor could be related
to induction of genes encoding PR proteins including PR2 and this material can be used in
the integrated fire blight disease management program.

Key words: Quince, fire blight, PR proteins, gene expression, real time PCR.
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ABSTRACT

Assadi, B., and Asterki, H. 2015. Response of chitti bean (Phaseolus vulgaris L.) lines to drough stress based on
tolerance indices. Seed and Plant Improvement Journal 31-1: 233-248 (in Persian).

To evaluate drought tolerance in chitti beans, twenty lines and Sadri cultivar (check)
were examined in normal and drought stress conditions using randomized complete block
design with three replications. The experiments were carried out at Khomein research
station in 2010 and 2011. Seeds of each genotype were planted in three lines 3m long.
Irrigation in normal and drought stress conditions was applied based on 50 and 100mm
evaporation from class A pan, respectively. Drought stress was applied at V4 growth
stage. Different characteristics such as days to flowering, days to maturity, pods/plant,
seeds/pod, 100 seed weight and seed yield were recorded during the growth period. The
results of analysis of variance for data of both years showed significant differences among
genotypes in both normal and drought stress conditions. Drought stress decreased all the
characteristics mostly seeds/plant. Evaluation of drought stress tolerance indices showed
that the best indices for selection of drought stress tolerant genotypes were MP, GMP and
STI. Based on principal component analysis of evaluated indices and biplot of STI and
SSI, lines KS21181, KS21247, KS21255 and KS21216 were identified as the most
tolerant genotypes to drought stress.

Key words: Bean, yield, yield components, principal component analysis.
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