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Study of the possibility of increasing grain yield by increasing grain weight in winter
and facultative wheat genotypes with manipulating sink capacity
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Table 1. Mean comparison for grain yield (GY) and 1000 grain weight (1000GW) of five winter wheat
genotypes under normal irrigation in 2003 - 2004 and 2004 - 2005 cropping seasons and terminal drought stress
in 2004 - 2005 cropping season in'Ardabil and Karaj

Ny Jseme LT b sl Kot
Genotype Normal irrigation Terminal drought stress
(J&h)}r;}l;)d‘élﬂaﬁ ((f)tﬂ}\})‘}b 3T} (J&A):r;}l:f)dl::f{lgo ((f)d\})‘}bb}}
GY (kg.ha™) 1000GW(g) GY (kg.ha™) 1000GW(g)
Gaspard 7288 a 449 a 4445 a 35.2a
Toos 6959 ab 409 a 4576 a 36.0a
C-79-16 6598 ab 40.6 a 4823 a 33.6a
C-80-10 6460 b 443a 4404 a 37.0a
Shahryar 7010 ab 425a 4714 a 36.2a
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Means in each column followed by atdeast one similar letter are not significantly different at 5% probability level, using

Duncan's Multiple Range Test
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Table2. Combined analysis of variance for effects of wheat genotypes and removed spikelets on single grain
weight under normal irrigation in Karaj and Ardabil in 2003 - 2004 and 2004 — 2005 cropping seasons

_ @35 a3 Slarp Kk

5.0V = g df (MS)
Year (Y) Ju 1 708.1™
Location (L) o 1 1927.3™
Y xL O x Jl 1 601.3**
Errora ol glas 8 11.8
Genotype (G) oS85 4 819.3**
Spikelet Removal (R) apliw Cod 2 207.6*
GxR ek ol X3 55 8 20.6™
Y xG w55 %l 4 64.1™
LxG 5 X0 4 107.1™
YxLxG 555 X O x Sl 4 46.8*
Y xR domlin O x Jlu 2 36.9"
L xR e Gl xS 2 21.5™
Y xLxR domlin O x 9S00 ¥ JLs 2 40.6™
Y xG xR aoehin Ol X 555 X I 8 8.9™
LxGx R donin O x5 55 X 0K 8 6.6™
YxLxGx R doelin oo X3 55 X0 x UL 8 22.9"
Error b o sl 112 17.9
CV(%) (e y3) S i 5 10.2

Jls gme 2 NS

ns: Non-significant

LAk k Kk
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*and ** : Significant at 5% and 1% probability levels, respectively
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Table3. Combined analysis of variance for effects of wheat genotypes and removed spikelets on single grain

weight under terminal drought stress t in Karaj and Ardabil in 2004 - 2005 cropping season

L @33l 4 Sl o Kk
&’ = g of (MS)

Location (L) R 1 3992.5**
Errora ol gl 4 5.2
Genotype (G) S5 4 120.6™
LxG PPN 4 25.4™
Spikelet Removal (R) ki (ol 2 647.5**
LxR ol Codo x 018G 2 32.5™
G xR ol ol X 55 8 24.0™
LxGx R aopbin O X 55 X OIS 8 18.8"™
Error b o sl 56 12.39
CV (%) (Ao 3) Sl 1ok 9.1
ns: Non-significant S5 sxe e NS
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*and ** : Significant at 5% and 1% probability levels, respectively
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Table 4. Mean comparison of single grain weight of remaning grains in wheat genotypes when 25% and

50% of spikelets removed and in the control plots (no spikelet removed) under normal irrigation in 2003 — 2004

and 2004 - 2005 cropping seasons and terminal drought stress conditions in 2004-2005 cropping season in

Ardabil and Karaj

Treatment Hles

Grain weight (mg) (.5 Aa)ails 05

S S

Drought stress

Jyene o7
Normal irrigation

Spiklelets removed (R)

50% R b aslin o 700 4443 4144
25% R B 4l Cod 7Y0 420a 412 a
Control (Non-Removal) (s aolin Co - O 9u) Aa s 37.2b 33.3b
Genotypes b o 55

Gaspard 3kl 41.6ab 38.8a
Toos S 38.8b 357a
C-79-16 C-79-16 399D 36.7a
C-80-10 C-80-10 45.1a 423 a
Shahryar b 40.6 ab 39.6 a
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Means in each/column followed by at least one similar letter are not significantly different at 1% prbability level, using

Duncan's Multiple Range Test
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Understanding of grain weight potential and determining of how it is affected by manipulating the sink
capacity and assimilate supply and possibilities for increasing grain yield is a prerequisite for increasing grain
yield in new wheat cultivars. This study was conducted to determine.the importance of grain weight as well as
assimilates supply, using removal spikelets method, in increasing.grain yield in both normal irrigation (NI) and
terminal drought stress (TDS) conditions. The experimental design was randomized complete block design
(RCBD) with five genotypes at two locations (Karaj and Ardabil) under'both NI ans TDS conditions in 2003-
2004 and 2004- 2005 cropping seasons. Grain yield of each bread wheat genotype was measured in both
locations in each year. After anthesis stage, 25% and 50% of spikelets of main stem were artificially removed, in
each genotype. Results of combined analysis of variance and mean comparisons for grain yield showed that the
highest grain yield of 7288 kg ha™ was obtained-from cv. Gaspard with in NI conditions. However, there was not
significant differences among cultivars for grain yield in TDS conditions. Results of combined analysis of
variance also showed that the effect of genotype and year x location interaction as well as the effect of artificial
spikelet removal and year x location‘x.genotype on grain weight were significant at P<0.01 and P<0.05, in NI
conditions, respectively, Effect of location and artificial spikelet removal on grain weight were also significant
at P<0.01 in TDS conditions. Genotype x artificial spikelet removal interaction on grain weight was not
significant at P<0.05. Artificially‘reducing spikelet numbers by 25% and 50% to increase assimilate supply to
the remaining grains<increased grain weight by about 13% and 18% in NI conditions, respectively. While,
removing spiklets:in. TDS conditions increased the weight of remaining grains by about 24% as compared to the
control (no removal). It is concluded that considerable potential exists for increasing grain weight and as
consequences grain. yield in winter/facultative wheat genotypes, hence, increasing wheat production in

winter/facultative wheat growing areas in Iran.
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