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Table 1. Analysis of variance for forage yield and seed yield of Bromus tomentellus
genotypes under irrigated and rainfed conditions

MS ol o (S
5T ) T b gle s Sles v;_:sé_,l&:jil‘.:— s Shes r_sj.‘\{sjgl“:—
SOV o df. Forage yield Forage yield Seed yield Seed yield
Tt Sl e irrigated rainfed irrigated rainfed
Replication BN 2 2186726 85212 24303 684
Genotype 55 10 3944953" 873482" 47636 5646
Error ol 20 271534 94253 20730 2431

.Z\,ZaJchaﬂﬁ)\;sw%;g:**}*

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

Bromus tomentellus gla s 55 5o 5 ,SKhes 5 45 5le 5 Shae S 1o il yls 4 525 = ¥ Jgud
Table 2. Combined analysis of variance for forage yield and seed yield of
Bromus tomentellus genotypes

MS Sl e o SiLs

@337 w53 b ke 5 Shes sk s Shee
S.0.V. St e df. Forage yield Seed yield
Environment (E) Lo 1 1167700 1860500
Error 1 Vol 4 1135969™ 12493
Genotype (G) 55 10 4156435 25299°
G*E Lo x 555 10 661999 27983"
Error 2 ¥ olzil 40 182894 11581

.Z\}V.adwlcﬁw);)\:&a%;g:**;*

* and **: Significant at the 5% and 1% levels of probability, respectively.
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Table 3. Mean dry forage yield (kgha™) of Bromus tomentellus genotypes under irrigated

and rainfed conditions

S5l L =l e ﬁ}j&T u:il.:a
Genotype name Origin Irrigated Rainfed Mean ofirrigated and
rainfed

587P7 Isfahan 2782.3ab 1752.3a 2267.3ab
587P10 Isfahan 3622.3a 1914.7a 2768.5a
587P6 Isfahan 3755.0a 1908.3a 2831.7a
587P12 Isfahan 3137.7ab 1843.7a 2490.7a
587P3 Isfahan 3116.0ab 1897.0a 2506.5a
2309 Karaj 831.7d 444.3d 638.0d
587M Isfahan 2506.3bc 1680.3ab 2093.3abc
1690M Isfahan 733.7d 606.0cd 669.8d
2296M Zanjan 1527.7d 1139.7bc 1333.7cd
2854M Arak 861.3 1128.3 994.8
3752M Arak 1651.7 1161.3 1406.5
Total mean 2229.61 1406.91 1818.26
F ] ] L)
%CV 23.37 21.82 38.91

T 37.(>JL~:>\CI=..«);)13LSN%‘:?J?@:**)*
* and **: Significant at the 5% and 1% levels of probability, respectively.

Treatment means, followed by similar letters are not significantly different at the 5% probability
level using Duncan's multiple range test.

5o Ll 55 Bromus tomentellus slaews 55 (G s Df}l;) s Shee Kk - F Jg

S

Table 4. Mean seed yield (kgha™) of Bromus tomentellus genotypes under irrigated
and rainfed conditions

Genotype name Origin Irrigated Rainfed Mean ofirrigated
and rainfed

587P7 Isfahan 443 .8abcd 166.7b 305.3ab
587P10 Isfahan 697.5a 151.5b 424.5a
587P6 Isfahan 663.8ab 149.6b 406.7a
587P12 Isfahan 433.6abcd 133.9b 283.8ab
587P3 Isfahan 535.5abed 109.2b 322.4ab
2309 Karaj 375.6¢cd 123.3b 249.5b
587™M Isfahan 399.3abed 154.6b 277.0ab
1690M Isfahan 481.0abcd 104.3b 292.7ab
2296M Zanjan 600.4abc 158.6b 379.5ab
2854M Arak 279.3d 175.7b 227.5b
3752M Arak 476.2abcd 265.0a 370.6ab
Total mean 489.65 153.85 321.75

F % % %
%CV 29.4 32.05 69.12

VN}VDJLQ}\CE,./):J‘;@A\?“J;QZ**}*
* and **: Significant at the 5% and 1% levels of probabili fy respectively.
1c

Treatment means, followed by similar letters are not significantly different at the 5% probability
level using Duncan's multiple range test.
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Table 5. Draught tolerance of Bromus tomentellus genotypes based on drought tolerance
indices for forage yield

ol 533 Shes 553 Shes el oSl Gl Lasls  Joow Lasls oSGl
<55 dujLale s bl s o sl B S e
Genotype Y, Ys TOL MP SSI STI GMP
name
587P7 2782.3 1752.3 1030.0 2267.3 0.95768 0.95973 2208.03
587P10 3622.3 1914.7 1707.6 2768.5 1.21952 1.36528 2633.56
587P6 3755.0 1908.3 1846.7 2831.6 1.27225 1.41057 2676.88
587P12 3137.7 1843.7 1294.0 2490.7 1.06686 1.13878 2405.20
587P3 3116.0 1897.0 1219.0 2506.5 1.01203 1.16360 2431.26
2309 831.7 4443 387.4 638.0 1.20498 0.07274 607.88
587 2506.3 1680.3 826.0 2093.3 0.85258 0.82901 2052.15
1690M 733.7 606.0 127.7 669.8 0.45026 0.08752 666.80
2296M 1527.7 1139.7 388.0 1333.7 0.65702 0.34274 1319.51
2854M 1128.3 861.3 267.0 994.8 0.61217 0.19130 985.80
3752M 1651.7 1161.3 490.4 1406.5 0.76808 0.37758 1385.00

Yn: Yield in non-stressed condition; Ys: Yield in stressed condition; TOL: Tolerance index;
MP: Mean productivity; SSI: Stress susceptibility index; STI: Stress tolerance index;
GMP: Geometric mean productivity.

4 oo gla jesli ulul , Bromus tomentellus glae s 55 (Sés 4 oo Ol je =% Jsulr

Table 6. Drought tolerance of Bromus tomentellus genotypes based on drought tolerance
indices for seed yield

ol 533 Shes 553 Shes el oSl Gl Lasls  Joow asls oSGl
<55 dujLale s bl s o sl B S s
Genotype Y, Ys TOL MP SSI STI GMP
name
587P7 443.8 166.7 277.1 305.25 0.91047 0.308585 272.00
587P10 697.5 151.5 546.0 424.50 1.14147 0.440767 325.07
587P6 663.8 149.6 514.2 406.70 1.12957 0.414211 315.13
587P12 443.6 133.9 299.7 283.75 1.00789 0.242171 240.95
587P3 535.5 109.2 426.3 322.35 1.16084 0.243913 241.82
2309 375.6 123.3 2523 249.45 0.97951 0.193171 215.20
587 399.3 154.6 244.7 276.95 0.89362 0.257491 248.46
1690M 481.0 104.3 376.7 292.65 1.14200 0.209258 223.98
2296M 600.4 158.6 441.8 379.50 1.07300 0.397188 308.58
2854M 279.3 175.7 103.6 227.50 0.54089 0.204689 221.52
3752M 476.2 265.0 211.2 370.60 0.64673 0.526366 355.24

Yn: Yield in non-stressed condition; Ys: Yield in stressed condition; TOL: Tolerance index;
MP: Mean productivity; SSI: Stress susceptibility index; STI: Stress tolerance index;
GMP: Geometric mean productivity.
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Bromus tomentellus slac s 55 5ds 5 45k 5 Shas gl 5 (Sis a0 oo b o li 4 by 0
Table 7. The results of principal component analysis including eigen value, variance (%)
and coefficients of eigen vectors in relation to drought tolerance indices for forage and
seed yield in Bromus tomentellus genotypes

Forage yield e 5 Sles Seed yield L4 s Skes

Jsl adl 5 32 adlpe Jsl add 5o £33 adl e

Characteristics First Second First Second

component  component component component

Tolerance (TOL) Joss e ls -0.388 -0.181 -0.396 -0.347
Stress susceptibility index (SSI) O 4 Sl s ls -0.290 -0.882 -0.242 -0.522
Stress tolerance index (STI) O 4 e e ls -0.395 0.069 -0.404 0.334
Mean productivity (MP) sl Sk -0.393 0.163 -0.479 0.040
Geometric mean productivity (GMP) oka oSk 20392 0.194 -0.412 0317
Yield in non- stress condition (Y,,) dl s Shes -0.396 0.074 -0.462 -0.168
Yield in stress condition (Ys) S5y Shee 20380 0.338 -0.094 0.605
Eigen value o5y polie 6.350 0.590 4.320 2.620
Variance % bty Aoy 0.910 0.080 0.620 0.370
Cumulative variance % oz ills Ay 0.910 0.990 0.620 0.990

Lz ool Glaad 5o 53 (6 ke 5551 Gl1s Canl odd 0l iST L LaOT 55 5 457 (salel
The underlined numbers have larger values in the principal components.

587M 2296M 169.0""
0.54 hd ® 2854M
587P3  587P7
° ° 3752M
587P12 °
0.0 e
E
5 587P10
587P6
g -0.5- °
IS
Q
o
2
5 -1.04
(8]
Q
n
.1.5_
201 700
T T T T T T T T
-4 -3 -2 -1 0 1 2 3 4
First Component

sl pas e B 5le g 5 Jsl adl ge 55 ulal ; Bromus tomentellus s 535 e35L Lol - K&

Qﬁ:ﬁk«;&\ﬁéiﬁ-gd‘od

Fig. 1. Position of eleven Bromus tomentellus genotypes based on the first and second
principal components in terms of drought tolerance indices for forage yield
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Fig. 2. Position of eleven Bromus tomentellus genotypes based on the first and second
principal components in terms of drought tolerance indices for seed yield
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