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Trends in morphological and quantitative traits in bread wheat using
introduced varieties during the last six decades in Iran.
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Table 1. Varieties released by the Wheat Breeding Department, SPII during 1942 and 2007 for temperate regions in Iran.

3] e dl o Sl
Cultivar Year of release Cultivar Year of release
Shapasnd 1942 Alvand 1995
Tabasi 1951 Mahdavi 1995
Roshan 1958 Kavir 1997
Deihim 1968 Chamran 1997
Karajl 1973 Zagros 1997
Karaj2 1973 Marvdast 1999
Azadi 1979 Shiraz 2002
Ghods 1989 Pishtaz 2002
Navid 1990 Bahar 2007
Falat 1990 M796 2007
Backrshn 1992

WA B AFYY Gledle Jsb s ot gﬂcxffu,\,“u S S o3Il Slio il yls 4 5o =Y Jadr

Table 2. Analysis of variances for traits measured in wheat cultivars released during 1942 and 2007 and in Iran.

P ey TS 03565, RIS Gl pdieols dildb JSa, d b 38es
SOV. &sl5T s Sl Sy Plant o s Length  Lengthof ¢S54,
d.f. Heading Anthesis Maturity ~ heightcm)  Number of peduncle Biomass
date(day) (day) (day) of spikes  spike(cm) (cm) (kg/ha)
Year 1 421.86%* 123.,09%*%* 473.53%%* 38.92 1503057** 227.13% 397.8 211376%*
Error 6 2.45 1.15 7.54 58.76 1604 24.47 262.7 8961
Genotypes 20 132.61%* T1.1%* 67.77%* 1503.85%* 9976%* 69.86%* 5858.8%* 14103%**
Gen x year 20 8.10%* 5.76%* 9.49%* 15.47 3980* 7.16 243.7*%* 7465
Error 120 1.30 1.94 4.41 18.10 2114 5.89 115.1 5394
CvV 0.92 1.07 1.22 4.08 10.53 5.35 5.43 13.99
¥ e s a3ohiss dsla0js palell xS ek Lesls I S P NS alss Shee Sy
S.O.V. @37 Sdwght tkw s Leaf area il o Seed Plot yield Protein
d.f. /spike (gr) (g0 Seed per (mm?2) Harvest Leaf dry weight (kg/ha) content
spike index weight(gr) (49) (%)
Year 1 1584.35%* 48.99 T1757**%  10651134%* 51.94 - 10830*  18295826**  0.655%*
Error 6 3.39 12.04 800 169833 18.68 0.0484 1190 71800 0.195
Genotypes 20 20.80** 154.26*%* 13820%** 545331%%* 169.06** 0.0971** 7360%*  1043205*%*  0.347**
Gen x year 20 6.52% 13.62%* 3316** 79284* 17.81%* - 865 180365** 0.172
Error 120 3.54 2.99 1318 44969 6.83 0.0281 804 50255 0.116
(A 12.06 4.46 10.59 11.30 7.70 16.02 9.70 3.01

*  **: significant at the 5% and 1% level of probability respectively

M)J\}bc]d‘ﬂjé_)bdbu%ﬂ:%ﬁ%}*
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Table 3. Mean comparison of measured variables in wheat cultivars released during 1942 and 2007 and in Iran

S S SIS Slsles 5655, s b5, S5l ek sl dewd b Sy e
treat  genotype Heading Anthesis Maturity Plant a1y Length Length of
(date(day (day) (day) height(cm) Number of (of spike(cm peduncle
spikes (cm)
1 ghods 123.6  DE 1304 BCDE 1725 BCD 103.1 CDE 616.7 AB 94 ABCDEF 413 BCD
2 falat 1209 DEF 1285 CDEF 167.8 CD 86.9 1J 5672 AB 84 FGH 31.3 F
3 chamran 118.0 EF 1253 EF 167.6  CD 85.6 J 6377 AB 84 EFGH 34.0 DEF
4 mahdavi 1233 DE 131.3 ABCD 172.6 BCD 106.6 C 5792 AB 9.9 ABC 39.7 CDE
5 roshan 122.5 DEF 1283 CDEF 1724 BCD 1246 AB 6147 AB 9.2 BCDEFG 5I1.1 A
6 kavir 1180 EF 1258 DEF 170.5 BCD 90.6 HIJ 4946 AB 95 ABCD 37.3 CDEF
7 karaj2 126.1 BCD 132.0 ABC 1723 BCD  123.6 B 646.7 AB¢ 93 BCDEF 47.4 AB
8 marvdast 1246 CD 131.0 ABCD 171.7 BCD 94.8 EFGHI 6177 . AB 84 EFGH 364 CDEF
9 7agros 116.5 F 124.8 F 166.5 D 92.6 GHIJ 539.2. AB 8.7 DEFGH 36.5 CDEF
10 deihim  131.0 ABC 135.0 AB 1733  BCD 1203 B 659.2 AB 8.0 H 33.0 EF
11 shiraz 1269 BCD 133.5 ABC 177.3 AB 98.3 CDEFGH " 6181 AB 10.4 A 38.3 CDEF
12 pishtaz ~ 123.1 DE 131.0 ABCD 1749 BC 91.5 GHIJ 6309 AB 89 CDEFGH 35.1 CDEF
13 alvand 1256 CD 1319 ABC 173.5 BCD 107.0 (G 602.1 AB 98 ABC 40.6  BCD
14 karajl 1264 BCD 1323 ABC 1723 BCD 1279 AB 599.7 AB 9.0 CDEFGH 51.2 A
15 tabasi 126.0 BCD 131.6 ABC 174.7 BC 125.4 AB 697.6 A 89 CDEFGH 46.9 AB
16 navid 1321  AB 1354 AB 175.8 B 102.0 CDEF 526.8 AB 8.2 GH 34.0 DEF
17 backrshn 120.5 DEF 128.5 CDEF 172.0 BCD  100.3 CDEFG 6984 A 8.6 DEFGH 384 CDEF
18 azadi 1255 CD 1324 ABC 172.1  BCD . 104.6 CD 6214 AB 9.6 ABCD 42.4 BC

19 m796 123.1 DE 1285 CDEF 171.6 BCD 933 FGHIJ 589.2 AB 9.2 BCDEFG 36.6 CDEF
20 m797 1249 CD 1304 BCDE 1725  BCD 97.4 DEFGH 6345 AB 94 ABCDE 38.1 CDEF
21 shapasnd 134.5 A 136.3 A 182.8 A 132.8 A 469.1 B 10.1 AB 36.3 CDEF

M-I YA da.»)a)\:s'#g}’)k:;lr.&;m;owqbd;F

Mean with the same letters in each column don’t have significant differences at 5% probabilitys level
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Table 3 continued
S p—ps s Shas Sl e ls lss Slos S aphe  Speariiy pabse 0005 a0k
treat genotype Biomass Harvest Plot yield Leafarea oz aliw A thw
(kg/ha) index (kg/ha) (mm?2) Leaf dry Seed per Sdwght g
weight(gr) spike /spike (gr)

1 ghods 159643 ABC 34.6 ABCDE 59884 ABCD 20802 ABCD 1.0 BCD 430 A 161 AB 289 C
2 falat 15501.0 BC 38.0 AB 68273  ABCD  1645.6 BCD 0.9 CDh 379 AB 162 AB 383 AB
3 chamran 182919 ABC 37.0 ABCD 72625  ABCD  1564.0 CD 0.8 D 320 AB 151 AB 395 AB
4 mahdavi  18669.0 ABC 34.8 ABCDE 6843.0 ABCD 2256.2 AB 1.4 A 380 AB 170 AB 402 AB
5 roshan 161433 ABC 29.7 BCDEF 51820 ABCD 20118 ABCD 1.0 BCD 275 B 150 AB 444 A
6 kavir 17030.0  ABC 379 AB 67259  ABCD  1466.6 D 1.2 ABC 369 AB 168 AB 395 AB
7 karaj2 18438.1  ABC 25.5 EF 4889.5 BCD 2320.7 A 1.2 ABC 30.7 ~AB.. 12.1 B 332 BC
8 marvdast 17613.8  ABC 384 AB 6848.8 ABCD  1830.2 ABCD 1.1 ABCD 369 AB 156 AB 361 ABC
9 Zagros 144429 C 39.7 A 59659 ABCD  1533.6 CDh 1.1 ABCD 319 AB 153 AB 420 A
10 deihim 171714  ABC 273 DEF 4471.8 D 18772 ABCD 0.9 CD 309 “AB 127 AB 332 BC
11 shiraz 179158  ABC 37.3 ABC 7416.9 ABC 2075.6  ABCD 1.0 BCD 353 AB 167 AB 408 AB
12 pishtaz 162788 ABC 41.1 A 7689.9 AB 1543.5 CD 0.9 CD 294 AB 150 AB 446 A
13 alvand 20647.9  AB 35.7 ABCD 7452.8 AB 1875.4  ABCD 1.3 AB 357 AB 181 AB 418 AB
14 karajl 174538  ABC 274 DEF 5161.9  ABCD 23541 A 1.2 ABC 303 AB 149 AB 418 AB
15 tabasi 16613.8  ABC 27.6 CDEF 52947 ABCD 17549  ABCD 0.9 CDh 27.5 B 145 AB 421 A
16 navid 16987.1  ABC  36.6 ABCD 6488.0 ABCD 23145 A 1.3 AB 388 AB 165 AB 364 ABC
17 backrshn 177414 ABC 33.2 ABCDE 71913 ABCD 1566.4 CD 0.9 CDh 31.8 AB 149 AB 397 AB
18 azadi 176100 ABC 29.7 BCDEF 58683 ABCD 18244 ABCD 1.0 BCD 402 AB 145 AB 292 C
19 m796 188521 ABC 395 AB 7728.5 A 15764  CD 12 ABC 388 AB 187 A 412 AB
20 m797 212310 A 367 ABCD 78084 A 16908 ABCD 1.0 BCD 366 AB 176 AB 410 AB
21 shapasnd 160633  ABC  22.0 F 4638.9 CD 2181.3 ABC 1.3 AB 28.6 B 126 AB 402 AB

Mean with the same letters in each column don’t have significant differences at 5% probabilitys level
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Table 4. Analysis of variances for traits measured in wheat cultivars released between 1942 And 2007 in Iran.

GL'.A a3 U, a.sJ?lS)'j) [5TY) AJJ{CLQJ)\ Al sl dowd b Jsb Ajgl»o LHENSTY m‘l::ﬁl‘w
SOV. v @bl o Sl Sy Plant Aol s Length IS S Seed Plot yield
df. Heading  Anthesis ~ Maturity  heightcm)) o of Length of Biomass weight (kg/ha)
date(day) (day) (day) Number of  spikecm)  peduncle (kg/ha) @
spikes (cm)
Year Ju 1 350.29%* 144.18%* 32.02%* 38.92 2910797** 6.76 2.06 310460815%** 10830* 18295826**
Error ot 6 4.50 1.67 12.13 58.76 2709 1.84 15.28 20449451 1190 71800
Rlya & Jo 13 158.01%* 91.27** 71.19%* 1503.85%* 21039%* 2.64%* 351.66%* 18334712%* 7360%* 1043205%*
Casl
£,
Rly x P 13 6.64 6.09 5.63 15.47 10390* 0.39 19.36 9201395 865 180365%*
Bl 5
year
Error s 131 6.56 3.90 8.79 18.10 5179 0.52 10.65 9169332 804 50255
CV% 2.06 1.51 1.72 4.08 11.78 7.99 8.28 17.27 16.02 9.70
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Table 4 continued
: Ry % iy sl Lo
Lg:lj‘l‘ 453 AR u:-tjg e alow 3 &l slaws = Jﬂ c!ﬁ“ s
SOV. S lie Sdwght Protein content : . Leaf area Harvest
= C df. . . Seed per spike .
sspike (gr) ) (mm2) index
Year Ju 1 15.38** 0.333 758.16%* 10651134** 51.94
Error o 6 0.04 0.195 4.95 169833 18.68
Rlya oo 13 0.27** 0.348** 211.45%* 545331%* 169.06**
REN
Rly x year otz 31 13 0.05 0.173 25.57 79284* 17.81%%*
Error Ut 131 0.05 0.116 20.29 44969 6.83
CV% 14.08 3.10 13.13 11.30 7.70
a Rly=Year of cultivar release bl B2 JLs RLY

.umugwr,ufcwmujdjb);s,u@”.\;,,.Sq)u.;;,“fv't:a—ad,.\?

Table5. Means of the traits which showed significant trends during wheat breeding process.

5-‘ z - { & - & WA % 5
11.8 1.12 28.6 4639 22.0 40.2 39.5 132.8 183.0 134.5 1942
11.3 1.45 27.47 5294 27.6 42.1 46.92 125.4 174.5 126.0 1951
11.4 1.5 27.5 5183 29.7 45.12 48.8 124.6 172.5 122.5 1958
11.2 1.27 30.93 4472 273 33.17 31.31 120.3 173.5 131.0 1968
11.0 1.34 30.47 5033 26.5 37.78 49.3 125.8 172.5 126.0 1973
10.8 1.46 41.27 5869 29.7 29.17 42.4 104.6 172.0 125.5 1979
10.9 1.46 40.96 5989 34.6 28.9 41.28 103.1 172.5 123.5 1989
10.8 1.63 38.33 6658 373 37.33 32.62 94.4 172.0 126.5 1990
11.0 1.49 30.65 7192 332 39.7 38.43 100.3 172.0 120.5 1992
10.8 1.75 37.21 7147 353 41.01 40.61 106.8 173.0 124.5 1995
11.0 1.57 33.6 6653 38.1 40.32 36.43 89.6 168.0 117.5 1997
11.1 1.56 36.87 6850 38.4 36.05 36.37 94.8 171.5 124.5 1999
11.0 1.58 31.95 7553 39.2 42.7 37.21 94.9 176.0 125.0 2002
10.9 1.81 38.15 7769 38.1 41.08 36.98 95.3 172.0 124.0 2007
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Fig 1. Reduction in plant height through development of modern varieties.
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Fig. 2. Dendrogram of Iranian wheat cultivars released between 1942 and 2007 based on studied traits.
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