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ABSTRACT

Stem water soluble carbohydrates are one of the major sources of assimilates for seed filling in
photosynthesis limitation conditions. The objective of this study was to evaluate the remobilization
potential of wheat varieties by potassium iodide. 22 wheat cultivars as sub plots were cultivated in a split
plot design with three replications in two growing seasons 2015- 2017 and application and no application
of potassium iodide (KI) were main plots. Yield, the number of seed per spike, remobilization, and
contribution of remobilization in grain yield were estimated. Significant genotypic variation among
cultivars was observed under both normal and KI application. Current photosynthesis elimination
decreased the average seed weight per spike by 46%. Grain yield per spike in some cultivars such as
Shoosh, Pishgam and Arta and Zare was decresed significantly (up to 65%). The average of grain number
per spike was 38 in control, but the application of potassium iodide reduced it to 24% (29 grain per
spike). The results of this study showed that the inhibition of current photosynthesis increased the
remobilization of assimilate from 3% to 44% in different cultivars. According to the results of cluster
analysis, Karim, Shebrang, Hamoon, Pishgam and Dena cultivars had high and also Zare, Chamran and
Shush cultivars had low remobilization potentials.

Keywords: Chemical desiccation, photosynthesis inhibition, remobilization, stem storage, terminal
drought stress.
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Table 1.The names and some properties of studied cultivars

Cultivar Cultivated area Year of cultivar release Pedigree
1 Zagros Warm and humid 1996 Tan”s”/vee”//opata
2 Moghan3 Warm and humid 2006 Luan/3/V763.23/\VV879.C8//Pvn/4/Picus 5/Opata
3 Arta Warm and humid 2006 HD2206/Hork//Bul/6/CMH80A.253/2/M2A/CML//....
4 Rasul Warm and humid 1992 Veery’S’#7 = Kvz/Buho’S’/ /Kal/Bb
5 Dez Hot and dry 2002 Kauz*2/Opata//Kauz
6 Dena Warm and temperate 2007 from 3- CIMMYT taroo
7 Chamran Hot and dry 1997 Attila (CM85836-50Y)
8 Hamoon Hot and dry 2002 Roshan*Falat
9 Pishgam Cold 2009 Bkt/90-Zhong87
10 Marvdasht ~ Temperate 1999 HD2172/Bloudan//Azd
11 Pishtaz Temperate 2002 Alvand//Aldan/las58
12 Bam Temperate 2006 Vee’S’/Nac//1-66-22
13 Shiraz Temperate 2002 Gv/D630//A1d’S’/3/Azd
14 Parsi Temperate 2009 Dove’S’/Buc’S’//2*Darab
15 Akbari Temperate 2006 1-63-31-/3/12300/Tob//Cno/Sx-0IRN
16 Mehregan Hot and dry 2014 OASIS/SKAUZ//4*BCN/3/2*PASTOR
17 Baharan Temperate 2014 KAUZ/PASTOR//PBW343
18 Shabrang Hot and dry 2014 SORA/2*PLATA12
19 Shoosh Hot and dry 2014 CBRD-3/STORKxDICOCCOIDES ICW99-0474-11AP-0AP-0AP-4AP-0AP
20 Zare Cold 2010 L1.11//F35.70/Mo73/4/Y mh/Tob//Mcd/3/Lira CIT925080-0SE-0YC-7YC-0YC-1YC-0YC-3YC-0YC
21 Karim Tropical 2011 HAMAM: 4T.AEST/SPRW'S'//CA8055/3/BACANORA86 ICW92-0477-1AP-1AP-4AP-1AP-0AP)
22 Azar2 Tropical 1999 Sardari (Sefid)*Bb/Inia/Kvz/my 71/Maya S
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Table 2. Some meteorological data of the expremental site during two growing seasons
June May April March February January December November October Year Average
11.0 75 34 34 0.0 0.0 1.0 24 7.0 2015-2016 .
11 52 29 0.0 0.0 0.0 0.0 3.9 6.1 20162017  Cvaporation (mm)
0.0 04 23 0.6 0.3 0.5 1.0 26 0.1 2015-2016 Precipitation
0.0 25 1.2 0.7 1.7 15 0.2 0.1 0 2016-2017 (mm)
24.2 19.9 11.7 11.8 49 51 4.6 10.5 194 2015-2016 Temperature
25.8 18.7 12.7 7.6 1.9 4.4 3.2 13.1 18.2 2016-2017 (C9)
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Table 3. Mean comparison of the interaction effects of cultivar and photosynthesis condition on grain
weight per spike in two growing season

Grain weight per spike (g) Grain weight per spike (g)
2015-2016 2016-2017
Cultivar Control Phpto_sy_n?hesw %Variation Control Phpto_sy_n_thesm %Variation
inhibiting inhibiting
Akbari 1.08" 0.59"2 -45 1.33¢ 0.69% -48
Arta 1.07" 0.43* -60 1.35¢ 0.53" -61
Azar2 0.98™ 0.54*% -44 1.17% 0.62% -47
Baharan 1.19% 0.74* -38 1.47° 0.91™ -38
Bam 0.77% 0.65"* -16 0.82% 0.71% -14
Chamran 1.03w 0.52% -50 1.19% 0.59"* -50
Dena 1.470 0.65"* -56 1.82® 0.86 -52
Dez 1.14% 0.75' -34 1.36% 0.89 -35
Hamoon 1.334 0.64% -51 1.470 0.73% -50
Karim 1.43¢ 1.05™ -27 1.18% 0.87% -26
Marvdasht 1.09% 0.83% -24 1.08" 0.81" -25
Mehregan 1.35¢9 0.83% -39 1.21% 0.80s* -34
Moghan3 1.00¥ 0.87* -13 1.27* 1.05w -18
Parsi 1.18% 0.56"* -53 1.43¢ 0.68" -52
Pishgam 1.94° 0.77% -60 1.67% 0.63' -62
Pishtaz 1.09M 0.49% -55 1.36% 0.56" -58
Rasul 1.379 0.58"* -58 1.70% 0.74' -56
Shabrang 1.24% 0.64** -49 1.52% 0.73% -52
Shiraz 0.98" 0.52¥ -47 1.18% 0.65' -44
Shoosh 1.05" 0.35* -66 1.309m 0.46* -64
Zagros 0.94m 0.55* -42 1.09" 0.60" -45
Zare 0.90™ 0.34 -63 1.02 0.39* -61
Average 1.16 0.63 -46 1.32 0.70 -46
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Means with the same letter(s) are not significantly different (slicing, p<0.05).
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Table 4. Combined variance analysis of the studied traits in wheat cultvars under control and inhibition of
current photosynthesis by potassium iodide (KI)

Grain weight per

Grain number per

Source of variation df . - Remobilization - L
spike spike in grain yield
Year (Y) 1 0.860™ 1964.18" 3333.31™ 3392.08™
Rep(Y) 4 0.044 150.18 3784.75 1061.55
Kl application (KI) 1 21.69™ 5682.07" 658914.45™ 207169.26
Yx KI 1 0.099" 13.62" 650.92" 559.59 "
Rep x KI (Y) 4 0.163 106.98 2476.59 1520.44
Cultivar (C) 21 0.289™ 594.19™ 600163.56™ 4449.79™
YxC 21 0.053" 10.42" 5600.49™ 316.62"™
CxKI 21 0.168™ 175.79™ 12000.85™ 1140.20"
YxKIxC 21 0.006™ 10.52" 229.66™ 66.08"
Error 168 0.0541 59.99 2363.97 703.66
CV (%) 22.28 23.07 8.53 27.58

bl o o sime pas g duo )0 iy 9 S Jleil w0 s s s S M0 F

*

*, ™ and ": significant at 5% and 1% of probability levels and non-significant, respectively.
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Table 5. Mean comparison of the interaction effects of cultivar and photosynthesis condition on grain
number per spike in two growing season

Grain number per spike

Cultivar 2015-2016
Control Ph_oto_sy_n Fhes's %Variation
inhibiting

Akbari 30.07° 23.931 -20
Arta 44 21.93M -50
Azar2 26.261 20.13% -23
Baharan 33.63 29.04% -14
Bam 28.72% 26.431 -8
Chamran 27.421 23.024 -16
Dena 49% 29.65% -39
Dez 40.17% 39.35 -2
Hamoon 30.26% 28.05% -7
Karim 37.76% 34.39% -9
Marvdasht 31.12 27.89" -10
Mehregan 28.04% 10.3" -63
Moghan3 54.952 49,57 -10
Parsi 33.4m 25.6214 -23
Pishgam 430 16.33% -62
Pishtaz 32.53%" 23.58% -28
Rasul 39.08" 31117 -20
Shabrang 39.16° 29.48% -25
Shiraz 34.07% 24,6119 -28
Shoosh 35.194 22.63M -36
Zagros 29.21 26.63 -9
Zare 28.38% 17.61" -38
Average 35.3 26.4 -25

Contribution of remobilization

Grain number per spike

2016-2017

Control Ph?r:ﬁisgﬂgzgm %Variation
36.64% 29.18™ -20
49,56 22.90" -54
29.55%" 23.24% -21
39.859 35.69¢M -10
35.274m 32.92¢m -7
30.72M 26.31" -14
62.73% 36.319 -42
45.83% 44.46% -3
35.3¢m 31.66%" -10
446 41.95% -6
36.61% 33.518m -8
31.66%" 26.82"" -15
60.3%® 53.33* -12
39.36% 30.73™M -22
49.76% 16.93" -66
38.269 28.01™ -27
45.18« 36.449 -19
4521 33.12¢m -27
40.24% 30.28™M -25
41.28°% 25.06" -39
33.31¢ 31.57%" -5
34.20¢ 20.86™ -39

41.2 314 -24

&5,05 (6,0 sire B a0 i Jleis | mhaws [0 g Jiliie Sl 20 yges] ell s oS e B sl s sla i Sile
Means with the same letter(s) are not significantly different (slicing, p<0.05).
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Table 6. Mean comparison of the interaction effects of cultivar and photosynthesis condition on
remobilization and contribution of remobilization in grain weight.

Remobilization (mg/stem)

Contribution of remobilization in
grain yield (%)

Cultivar Control Photosynthesis %%\Variation Control Photosynthesis
inhibiting inhibiting
Akbari 580! 5921 21 33.1% 95.5M
Arta 434k 398™ -8.1 45.3m™ 111.1%
Azar2 293+ 344p¢ 17.3 33.4% 59.9%°
Baharan 409m° 477% 16.6 30.8% 73.49
Bam 296% 356 20.2 29 69.3M
Chamran 270" 266" -1.6 28.1% 87.54
Dena 803" 801 0.2 47.1m 145
Dez 724 706% -2.4 22.1° 55.2K
Hamoon 850% 889° 4.6 51k 105.1°
Karim 889? 865° -2.7 48.3F 134.7%
Marvdasht 751°% 763% 15 40.3™ 110.1%
Mehregan 774% 725¢ -6.3 27.2° 78.17
Moghan 3 673™m 647" -3.8 55.4k 118.3%
Parsi 360%™ 419" 16.4 61.1° 142.2%
Pishgam 902% 802" -11.1 23.9° 82.7%
Pishtaz 327% 401 22.7 39.9™ 90.9%
Rasul 636" 6579 3.3 58.67 116.7%
Shabrang 8722 8922 2.3 54,84 874
Shiraz 4664 462k -0.8 58.214 98.6%
Shoosh 286" 303" 5.8 57.4" 1422
Zagros 637" 596/ -6.5 27.3° 61.1%°
Zare 218" 245" 12.2 64.6" 103
Average 518 615 18.7 42.58 98.61
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Means with the same letter(s), are not significantly different (p<0.05).
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Table 7. Mean comparison of the interaction effects of cultivar and year on remobilization

Remobilization (mg/stem)

Cultivar 2015-2016 2016-2017 %Variation
Akbari 5311 6309 19
Arta 407m° 461'm 13
Azar? 2655 323 22
Baharan 363" 455'" 25
Bam 243w 350M 44
Chamran 245" 296 2
Dena 778% 830 7
Dez 6379 812 27
Hamoon 785¢% 915 16
Karim 802% 978° 22
Marvdasht 617" 886" 44
Mehregan 745¢ 804 8
Moghan 3 565 781% 38
Parsi 3340 386MP 16
Pishgam 888 917 3
Pishtaz 306 349™ 14
Rasul 5961l 677" 14
Shabrang 818 927%® 13
Shiraz 419™ 5144 23
Shoosh 271V 302 11
Zagros 576 699 21
Zare 205" 232w 14
Average 518 615 20
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Means with the same letter(s) are not significantly different (slicing, p<0.05).
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Figure 1. Dendrogram of 22 wheat cultivars according to the evaluated traits using ward method in
control treatment
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Figure 2. Dendrogram of 22 wheat cultivars according to the evaluated traits using ward method in
inhibiting current photosynthesis treatment
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