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Effects of internodes dry matter remobilization on linear rate of grain growth in wheat cultivars
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ABSTRACT

The aim of this research was to study the amount of dry matter accumulation and remobilization in
different stem internodes and their effects on linear rate of grain growth in wheat cultivars. 18 wheat
cultivars were grown at the research farm of Moghan College of Agriculture and Natural Resources under
well-watered conditions during 2014-2015 growing season. Averaged among cultivars, maximum weight
of the lower internodes (778 mg) was higher than those of penultimate (462 mg) and peduncle (423 mg).
The same trend was observed in the case of dry matter remobilization from the internodes where mean
remobilization from the lower internodes, penultimate, and peduncle were 360, 201, and 137 mg,
respectively. Among tested cultivars, Alvand and Niknejhad showed higher potential of dry matter
accumulation and remobilization in their internodes. Linear rate of grain growth ranged from 44 (Sardari)
to 130 (Crossed Alborz) mg spike™ day™. Clear corelation were not found between stem grain yield and
100-grain weight with remobilization; however positive correlation was observed between linear rate of
grain growth and remobilization, showing the importance of stem dry matter remobilization in wheat
grain formation.

Keywords: Linear rate of grain growth, photoassimilate accumulation, remobilization, stem internodes,
wheat.
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Tablel. Characteristics of wheat cultivars grown at Moghan region during 2014-2015 growing season
(Joudi et al., 2014).

Year of release in

Cultivars Origin Iran Plant height Relative Maturity
Arta Iran 2006 Dwarf Medium early
Azadi Iran 1979 Semi—dwarf Medium late
Alvand Iran 1995 Semi—dwarf Medium early
Alamut Iran 1995 Semi—dwarf Late
Bistoon Iran 1980 Semi—dwarf Medium late
Pishtaz Iran 2002 Dwarf Medium early
Yavarus CIMMYT 1996 Dwarf Late
Rasul CIMMYT 1992 Semi—dwarf Early
Sardari Iran 1930 Semi—dwarf Late
Sumay3 China - Tall Medium early
Shirudi CIMMYT 1997 Semi—dwarf Medium late
Shiraz Iran 2002 Dwarf Medium late
Gascogne France 1994 Dwarf Late
Crossed Alborz Iran - Dwarf Early
Gholestan CIMMYT 1986 Semi—dwarf Medium early
Marun Iran 1991 Semi—dwarf Early
Niknejhad ICARDA 1995 Dwarf Early
Hamun Iran 2002 Dwarf Medium early
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Table 2. Means comparison of agronomic traits of 18 wheat cultivars grown at Moghan region during
2014-2015 growing season

Sl (S aS aiz p0e Y ol jo 58 Sas

(Y de?) sﬁ\)?—" LS"HM oucld u.!‘

Cultivars Yield Biological HI (%) 100-grain Grain number Stem grain Linear rate of grain growth
(gm?) yield (g m?) weight (g) (per square meter) yield (g) (mg spike? day?)
Arta 566 1685 34 4.30 13167 191 94
Azadi 280 1370 21 2.37 11820 0.98 45
Alvand 584 1725 34 4.87 11998 1.56 110
Alamut 549 1440 38 3.93 13950 1.84 97
Bistoon 403 1080 37 4.69 8585 213 82
Pishtaz 611 1450 43 4.87 12551 1.90 86
Yavarus 392 910 44 3.97 9874 1.92 116
Rasul 452 1330 34 491 9204 2.28 121
Sardari 337 1080 31 4.17 8100 1.16 44
Sumay3 310 1050 30 4.01 7741 1.68 63
Shirudi 566 1665 34 4.27 13251 1.82 78
Shiraz 372 1120 36 4.04 9218 1.72 57
Gascogne 504 1775 31 4.88 10348 2.09 78
Crossed Alborz 636 1815 35 4.40 14456 2.13 130
Gholestan 553 1640 34 5.09 10850 1.54 107
Marun 422 1245 34 4.35 9682 1.54 66
Niknejhad 468 1350 35 3.97 11783 1.64 121
Hamun 349 1030 34 4.06 8592 141 80
Mean 464 1376 34 4.29 10843 1.74 88
LSD 81 364 5 0.33 1713 0.58 -
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Figure 1. Post-anthesis changes in grain yield of main spike of 18 wheat cultivar grown in Moghan region
during 2014-2015 growing season. LSD for 7, 14, 21, 28, and 35 days after anthesis are 0.21, 0.21, 0.35,
0.39, and 0.58, respectively.
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Figure 2. Post anthesis changes in peduncle, penultimate, lower internodes, stem, and spike-grain weights
averaged across 18 wheat cultivars grown in Moghan region during 2014-2015 growing season
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Table 3. Mean comparison of dry matter accumulation and remobilization in different internodes of stem in 18 wheat cultivars grown at Moghan region during 2014-
2015 growing season

Pedunc Penult Lower Penultima Lower Penultima Lower
le mate internodes  Peduncle e internodes Stem Peduncle e internodes Stem
Cultivars maximum maximum maximum  remobilization L S remobilization  remobilization L S contribution
. . . remobilization remobilization . remobilization remobilization
weight weight weight (mg) (mg) efficiency (%) - - (%)
(mg) (mg) (mg) (mg) (mg) efficiency (%) efficiency (%)
Arta 354 o 482 " 829 abe 72 186° 3782 636 @ 20 39¢ 467 332
Azadi 392 fo 4000 740¢ 139 bed 173° 3302 642 @b 35 @ 43 abe 452 66 2
1034
bed b b b
Alvand 4627 526 ab 1657 242° 529* 9362 36 @ 46 e 512 602
Alamut 398 ©f0 445 9 751 b 133 bed 193°b 306 2 632 @ 33 43 abc 412 342
Bistoon 453 > 4419 818 ¢ 94 c 139° 3662 599 ab 21°b 32¢ 452 283
Pishtaz 397 ¢fo 422 <9 692 ¢ 126 bed 193° 3132 632 @b 32 @ 46 3¢ 45 @ 332
Yavarus 5145b 41219 715¢ 2552 238 4062 899 a 50 @ 5ga 57a 472
Rasul 490 be 558 @ 1052 @ 108 < 2110 4292 748 ab 22b 38 be 412 332
Sardari 3619 3609 642°¢ 94 « 138° 2402 4725 26 @ 38¢ 372 412
Sumay3 425 def 416 99 696 ° 172 ac 165° 3323 669 2 40 @ 40 be 482 402
1036
c-f b-g cd b a
Shirudi 445 456 ab 120 186 511 817 @ 278 4] be 492 452
Shiraz 455 be 466 ** 638° 145 ad 221 % 3217 687 2 32 ab 47 abe 502 402
Gascogne 322N 519 &¢ 770 @c 83« 226 @ 3572 666 2 26 @ 44 abe 462 322
Crossed- efg efg abc cd b a
Alborz 394 414 818 116 149 416 681 29 @ 36°¢ 51a 304
Gholestan 41199 462 b9 841 abe 104 < 196 ° 3022 602 ab 25 ab 42 abe 362 392
Marun 3629 521 ad 690 ¢ 454d 243 3293 617 120 47 abc 48 2 402
Niknejhad 5952 5692 609 ¢ 236 3202 2934 8492 40 56 a 482 52a
Hamun 390 454 b9 632°¢ 117 o 204" 3282 649 a 30 45 abe 52a 462
Mean 423 462 778 137 201 360 691 30 43 46 41
LSD 62 106 289 110 108 292 437 25 18 25 36

Sl gre S| Bl LSD
LSD: Least Significant Difference
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Table 4. Correlation between remobilization and its related traits and stem grain yield, 100-grain weight,

and linear rate of grain growth in 18 wheat cultivar grown in Moghan region during 2014-2015 growing

season.
. Penultimat Lower
Penultimat Lower Peduncle - Stem
Pedun_c_le . e internodes Stem. . remobilization e mter_n_ode_s contribution
remobilization - o remobilization . remobilization remobilization
remobilization remobilization efficiency L i
efficiency efficiency
Stem grain yield -0.05 " 0.01" 0.39 " 0.23 ™ -0.13 ™ -0.19 ™ 0.15" -0.72™
100-grain weight -0.30 "™ 0.05" 024" 0.04 " -0.37 "™ -0.20 " -0.19 " -0.59 ™
Linear rate of 0341 037" 041™ 019" 019" 0.18"™ -0.16 ™

grain growth
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ns, *,**: non-significant and significant at 5% and 1% of probability levels, respectively.
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