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Relationship between grain yield and dry matter production in Iranian wheat cultivars

grown in Moghan region
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ABSTRACT
To study the relationship between dry matter accumulation (biological yield) and grain yield in Iranian wheat

cultivars, an experiment was performed at Moghan College of Agriculture and Natural Resources research field
during 2010-2011 growing season. The plant materials (81 wheat cultivars) were evaluated using a simple lattice
design with two replications under well-watered condition. Generally, grain yield of modern wheat cultivars was
higher than the old ones. This trend was also observed for harvest index (HI) and grain number per square meter.
There were no significant differences in biological yield and 1000-grain weight between old and new cultivars.
Analysis of correlation showed significant and positive association between grain yield and biological yield which
is not consistent with the lack of consistent increases in biological yield through breeding activity in the past. It
seems that modern wheat cultivars had lower dry matter production before anthesis than the old cultivars. But,
they produced more photo-assimilates after anthesis because of increased grain number. Therefore, despite the
non-significant increases in biological yield through breeding, the grain yield correlated positively with biological

yield.
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Table 1. Measured traits mean squares of of 81 wheat cultivars grown in Moghan region under
irrigation conditions during 2013-2014 growing season.

S.0. V. df Grain yield Bi(;li(;?écal Harvest index 10\22;3;?” Grsér&:rténrﬁ)eetgfer
Replication 1 39640 356919 17.17 83.07 4182796™
Treatment (Un. adj) 80 11884 48096 37.27 43.07 5634988"
Treatment (adj) 80 11455~ 41888™ 3597 420" 5192637
Intra Bock Error 64 3458 16031 6.1 36 2037897
RCBD Error 80 5376 22667 6.6 39 2735431

a0 ) Jleisl mhaw jo jlo pme g o (xe mé ol 5 4 FF s

ns,**: non-significant and significant at and 1% probability level, respectively
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Table 2. Grain yield (g/m?), biological yield (g/m?), harvest index (%), 1000-grain weight (g) and grain
number per square meter of 81 wheat cultivars grown in Moghan region under irrigation conditions

during 2013-2014 growing season

Number Cultivars Year of G_rain - Biol_ogical Harvest ]Q-J?é(i)l?‘l nﬁr?l!)r;r
release | yield yield index . 2
weight (m9)
1 Arta 2006 546 16 1240 % 44 0 421 % 12969 ©
2 Azadi 1979 524 % 1242 % 42 % 323 8| 16223 2
3 Azar 1 1956 373 I 1197 % 31 I 444 % 8401
4 Azar2 1999 489 38 1256 % 39 60 497 7 9839 %
5 Atrak 1995 555 1241 z 45 0 396 % | 14015 °©
6 Arvand 1973 486 % 1127 48 43 8 467 % 10407 %
7 Estar 1995 580 7 1305 s 44 2 48 1% | 12083 *
8 Akbari 2006 727 2 1690 2 43 3 505 3 14396 3
9 Alborz 1978 53 2 1158 4 46 8 46 0| 11630
10 Alvand 1995 470 a8 1142 4 41 48 484 B 9711 &
11 Alamut 1995 571 12 1294 1 44 z 404 % 14134 °
12 Omid 1956 318 @ 1107 52 29 & 40 7950 &
13 Inia 1968 461 54 1078 60 43 8 395 11671 ¥
14 Spring BC Roshan 1998 510 % 1329 10 38 1 444 | 11486 B
15 Winter BC Roshan 1998 539 ® 1268 2 43 # 1 487 | 11068
16 Bam 2006 678 4 1736 ! 39 6l 50.2 ° 13506 8
17 Bulani - 572 un 1289 1 44 z 454 % 12599 2
18 Baiat 1976 481  “ 1283 2 37 6 45 3| 10689 ¥
19 Bistun 1980 49 % 1235 %0 40 ® | 465 ¥ | 10667 ¥
20 Pishtaz 2002 530 2 1327 1 40 59 489 M 10838 “
21 Chamran 1997 520 z 1193 38 44 2 426 o 12207 2
22 Chanab 1975 470  ® 1063 62 44 B 1 436 * | 10780 ®
23 Khazar 1 1973 454 %6 1014 I 45 n 428 % 10607
24 Khalij 1960 514 % 1191 39 43 % | 505 ¢ 10178 ©
25 Darab 2 1995 406 % 1139 4 37 1 399 % | 10677
26 Daria 2006 443 o4 1083 58 41 49 466 9506
27 Dez 2002 469 5t 1111 5t 42 8 435 10782
28 Durum Yavarus 1996 436 66 1031 6 42 40 413 % 10557 %2
29 Rasul 1992 501 i 1135 4 44 % 49 ° 10224 %
30 Roshan 1958 446  ® 1307 “ 34 %1 466 * 9571
31 Zakros 1996 579 ° 1260 z 46 4 465 % 12452 2
32 Zarrin 1995 505 32 1239 2 41 50 402 ® 12562 %
33 Soisson 1994 456 % 1007 ” 45 12 354 ™ | 12881 Y
34 Sabalan 1981 482  © 1360 8 35 ™1 468 # | 10299 ®
35 Sepahan 2006 512 % 1126 49 45 Bl 428 % | 11963 *
36 Sorkhtokhm 1957 442 65 1061 63 42 4 438 ® 10091
37 Sardari 1930 342 ™ 1004 7 34 i 33 9000 °
38 Somaye 3 - Ky 1036 &7 36 ® 1 405 % 9136
39 Siatan 2006 548 1 1418 ! 39 62 511 2 10724 %
40 Simine 1997 447 61 1029 0 43 % 1 445 | 10045
41 Shahpasand 1942 293 & 1126 50 26 8 1 387 7571 &
42 Shahi 1967 484 4 1265 2 38 66 45 10756 #
43 Shole 1957 584 6 1537 4 38 6 | 438 * | 13333 ¥
44 Shovamald 2003 516 2 1147 4 45 14 378 © 13651 7
45 Shahriar 2002 591 s 1347 o 44 z 413 %6 14310 ¢4
46 Shirodi 1997 543 = 1225 % 44 » 465 ® 11677 %
47 Shiraz 2002 564 1B 1474 6 38 68 47 2| 12000 *
48 Tabasi 1951 415 n 1233 3 34 75 482 M 8610
49 Adl 1962 451 58 1101 54 41 51 429 8 10513
50 Frontana - 38 989 m 39 81 4286 % 9061 ™
51 Falat 1990 466 2 1017 n 46 5 409 5 | 11394 %®
52 Fongh - 470 % 1039 8 45 B 482 B 9751 %
53 Ghods 1989 365 ° 897 & 41 21 311 8| 11736
54 Kaveh 1980 453 5 1080 5 42 42 407 %8 11130
55 Gascogne 1994 510 ¥ 1136 4 45 ® | 475 ® | 10737 *®
56 Crossed Alborz - 746 ! 1605 3 46 6 45  ® 16578 !
57 Crossed Shahi - 500 1197 s 42 8 45 % | 11111 ¢
58 Crossed Falat Hamun 2002 482 4 1144 4 42 a 471 0B 10234 %
59 Kavir 1997 580 8 1233 32 47 ! 431 v 13457 °
60 Karaj 1 1973 | 451 *| 1206 ¥ 35 | 467 ® | 9657
61 Karaj 2 1973 506 % 1231 s 41 58 39.2 5| 12908
62 Karaj 3 1976 491 ¥ 1313 1 37 ™l 382 ™| 12853 8
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63 Gaspard 1994 485 1072 6l 45 v 37 ™| 13108 *
64 Gholestan 1986 513 % 1258 2 41 54 496 8 10343 %7
65 Marun 1991 433 67 1046 6 41 5 479 Y 9040
66 Marvdasht 1999 481 1139 % 42 %1 375 ™| 12827
67 Moghan 1 1973 387 1033 68 37 ?1 367 | 10545 8
68 Moghan 2 1974 500 @ ® 1086 5 46 ! 384 % | 13021 “
69 Moghan 3 2006 471 Y 1006 ™ 47 2 45 ST | 10467 S
70 Mahdavi 1995 539 ¥ 1300 1 41 % | 459 | 11743 ¥
71 Naz 1978 696 3 1515 5 46 8 529 ! 13157 4
72 Navid 1968 511 % 1229 s 42 %1 449 ® | 11381
73 Niknazhad 1995 464 53 1104 53 42 a7 405 % 11457 %
74 Hamun 2002 446 63 1096 5 41 57 467 % 9550 "
75 Hirmand 1991 425 6 1093 56 39 o4 444 # 9572 %
76 Verinak - 387 ™ 856 8 45 1 379 ™ 10211 &
77 DN-11 - 449 60 1016 2 44 29 421 % 10665
78 Stark 2005 425 o 922 78 46 o 49 0 8673 '
79 WS-82-9 - 579 10 1321 12 44 %0 502 °© 11534 %
80 Kauz - 473 4 1049 o4 45 1 363 13030 B
81 Montana - 398 & 917 79 43 87 37 @ 11148 ¥
Mean 490 1186 41 437 11272
LSD 126 269 49 37 3027

*: cultivar rank
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Figure 1. Relationships between year of release and (a) grain yield per square meter, (b) biological yield
per square meter, () harvest index, (d) grain number per square meter and (e % 1000- -grain weight of 81

13-2014 growing season.

Only significant linear regressions were plotted.
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Table 3. Correlation coefficient among measured traits of 81 wheat cultivars grown in Moghan region

under irrigation conditions during 2013-2014 growing season

Grain yield B'(;Ji%%cal I-:izj\g(st 10\22;3;?'“ Grain number (m?)
Grain yield 1 0.807 0.50" 0437 0.75"
Biological yield 1 -0.12™ 0.49” 0.49™
Harvest index 1 0.03™ 0.53"
1000-grain weight 1 -0.26
Grain number (m?) 1
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