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Study on Contribution of Basal and Distal Grains in Spikelets to Grain
Yield in Winter and Facultative Wheat

ptae o3l foolanl s 5 gomlor L gd Ao (D simen v g em

s I 4 5 ool Do e g oo Sla (slizel
ANIYITA 2o 9y 258 ASINYIY 8l 38 gu 36

oS>

("Lf Clas 5 ls 5 Shas 53 aobin lgsly laly gaals 0 0 VAN e pio 0313 faslows! (g . w wler iy ¢ P gax0
APV =10) (V) YO<Y 50w 9 Jl (B34 dlome by 5wl OU

b (Distal) 2les! LIS 039 4 9 415 31ux (5l Fiub 3l lgas o B 13 415 & Khos sl 33
@ Comd 039 (S 9 S5 OINT IS 4 il SLAIS (ol 3929 b .l 039 dpliusd oS 039
onl ol ot 2T Cely) 90 P Wi pByl ST 339 (wSlo Sl Cel (Basal) slab sbals
Ob PN Cwigi) ey 415 8 5o 38 b (201 § Sl SIS 039 naw ot (ow)p SR b Guios
ST &b 9 Jgaxo SolsT Ll yh 93 335150 dw 55  Solai o™ (sldves gl AskoiT b 4l » 4l
ooillg 4 b b plml \FAY-AF all Jlo 95 Oow 4 9 Judsl 9 z5 58 Slidles 5 5 uw
Jeoxe Sow' Lulyh 50 HUy 502 Tl YYAA Ol 4 418 & ;hos b 3 Ll o) 45 318 Ol L5 0
4 Al Ol Sl dilodes a0 3T Bowigld i Tl 50 (J9 Cbld 1) &ild & s o9 VU
Jab AT (K S g Joem ol bulyd 99 8 58 Sl 5 2les! Gl cdo Sl o bl
FlUsem ol Wl 50 .09 510 gae 1) (GHbT Jhio! adaw 38 (Guigl) 418 Cumdgn ST a5 318 Olis
11 BT Jli! gaw 33 (cagil) 418 Cumdgn x Ol liie F1 b il 30 § Ol x Jlo Jlie
3 ydos 33 T g 30 9 p 5 o VA T Sl 50 (A, B) STl SIS (39 Sl .98 IS iz
3 hos 30 @il pgw Mo 93 9 p 5 Ao T 9TY Ly 4 D 9C lghl Sdi1d 039 Sl J9 7YY/ 4ils
9TV Y FO LWy 4D 9C B A Sdld 039 Jaorm Sl Luleh 33 .09 Ao yd TY 9 TF Cui i 4 4ild
5 38 E Lulyh 90 59 Moy TY g TY IV FA Ly 4 410 5 oe 38 T ngu 9 p 7 o VP
G Camd &5 Wdg (P55 e TYIY) olesl SIS 9 (P57 o Fo/Y) Slaul s4als G39 C-80-10
G5 pl 18 0 Khos 9 CbIS 3929 2 lebl 9 STl SIS ()9 (S 5 IS Ts S W)
SaleT Bulyd 35 9 b1 Louisil 03 b dwlis 53 ST Lulyd & Cuwd (S35 LBl 5 Ll 59
Ol 4 4> b .09 37 o T 9 FAN iy 4 38500 wigiS (el § Sl SIS (339 38 Jaone
G (59 2 & e Dl (KiS  Llyb 30 039 4) 418 3 ,Khes iy fal BT (Sl b g3

Db 0 Slgidy PSS (S5 A5 50 410 8 s p (STHL 9 oSl SIS U39

A1 8 Shos aily cdeliws ¢ 3 lghl (SIS (STl SIS ( KIS i P (Guls” (sdolg

siroosmahfoozi@yah00.com :J s o 5,55 K s S g o ysT

'YV



WA Jlo oY o led OYO-Y " 5 9 g5 (81534 dlxa”

S il das (e S g 5 55
oL (alls Ods  oy93 Jgb 53 5 Slidles §
Ol 05 358 g S 15 L edS
a e 55 (Aspinall, 1984) wl o zals
Lyl 5 il 3,05 a8 oS oS LB s
Bl OAS o b ado a5l i glsa 5 OT
> B 3 LSe35 sl
i 53 413 035 Sl Pl G b 1 elS acal,
Iy 4y e 5l sy by Caws 101
.(Entz and Fowler, 1989) .S
53 a0ls 059 4 sd8 aas d J e boys
T LI PN PRCIN L N UGNy AT g
Siddique et al., 1989;) c—f 4zl jals

asls 05 .(Slafer and Andrade, 1989

305 aliw 55 als Sl U cite  Sehoes
5 SLa,l 5 s (Fischer et al., 1977)
13 31w s S35 5 (655 S Korad
el o 5158 5, Sasng ali s
e S el 55 (Entz and Fowler, 1990)
(Distal) o Lgsls (Basah)™ glasl (slaails
5055 A Mgk Bl 53 45 dijls 5 g
i () ) dias sline s sl
b e il 5, Shes il )3 g
Al o s 3 oLl sLoadils g
Lesoe I (Miralles and Slafer, 1995)

slma sy as Can s oLl gLaaSls

Sy S S gl
Bremner and Rawson, 1978;)
Slafer and Andrade, 1989;

YA

doio
Y o 513 g sn la 5,155 ilas

158 Avs ,‘\u:ﬁ,j.zngrvuf,L&aoxlf
pﬂyt_;‘.);wu.x_{r\_;,\,\_&“
S (Anon. 2006) & 5i o CiS it
slacas U Juas 2T St 25 L b
el GhLe (il 53 ki o o gn Calies
s S ST S oS 015l
Sl 4 Jlg oo Hlg 5o B8 OT il
;19,12,,;)&&5,M>(.\?,;H,‘5,\JL;K
Ll cat T o b5 0l cis
2T e Gl 5155 a8 sl 0
Olom )3T ¢ Jos sl glallml Jod 51 588
BB 31 it Dns S e 3 B
glaailssg; OT L Oldes 5 Ol Ol 5
Coicgma)) Fsl 53 Ysena LT OT &7 Luas
Sy gt (o] Ao oy ey L g g 5 9koee ol
ST ot glad & oa bl 53.3,5 o
o~ Oy alasS el caleu i Solu
CB (J..:f).s L e 5T Glag T s s
03y deas ples| sl glacel)ja g
JE N CE i P N U P R
el 5 5 S 3 e o
03, e Joas #T (S 25 5 Sk
Gblw ol 55 2l Cu pde 5 (63154 aeli
Calides Glacs 55 S e S Hlas |y
o_iz_; e A J_.,.-J\uﬂ_ﬁo).s r.x_.f
BERVETEINE L TE IR RES ST S PR IL YGRS

&l o3Il g aliw 55 asebiw sliws ‘Cb d1



e slaly Gadils 055 pgw (o2

22 el e 5 LS5 50 (G 5l 6 03)
bty s el ¢yl et
50555 3 e Gblie > iz 5ol o)
C-80-10 5 C-79-16 (1S, Lr (slo Y

&\ xe 55 A

Kinachi97 s
Gds/4/Anza/3/Pi/Nar//Hys/5/1-66-75

s S 15 el wl 3 4 G il o
ST b By pa S lac 3 55
Gdloys S YL dolar JolS lacS 4l
Ll 55 33 \WAYAF 5 \WAY-AY _cl,;
o) Jead ST (Sis 555 Jseme LT
Sl o8yl 53 (i 5 56b 51 oy (OLT
@BAr Jsb Lz S 53 5 —dbias adlats
Y0 oLl A B e 5 (B0 a2 )
2 Lys gl 312 VWYY gLl L s (Jlos
23 bl bl s ciS ole g Yo b
Sl oiay| 53 VWAY-AV <l I
o 31 e \W0 pLAEL Jusyl (65508
P rE 3 S TN sl Jsb s Lo
Ll b s bass Jl i s VA LS s
D3 VWAY-AF el Jbw 53 5 Jgeme (s5LT
An ol T w5 Jsane HLT) Lyl 5 55 o
ol D8 s S (5 e
235 e b e e 5o 500 bl
D L e Sla Y dlsb g s, 7

A5 S Skl alesT
A0 o¥s ey 25l el 5o a0
b e L ol Bl (ol S

AR

Stoddard,
.(Calderini and Ortiz-Monasterio, 2003
Gk S als s Shee ol 331 d e (U5
Alesy a1 Gy oLl Gladils s il 531
claasls 5l S oLl gy 05 O s
S sl LY 5SS ol s dzes glal

1999;)

ugﬂgru,\u\gojjou,ﬂy};\ﬁ
Jds o olel slaasls ol s e s L.l
Glol gbalie Sk 055 (S 5 (S S
CW&MM}&)B}JCC”&‘JJJM‘JB)J
WGP PG S N B P g - G P
SLl s Ul U sl slagils 055 )58
Loty s LacNarad w55 6l oS
3, s il 5ol glaely 51 S e g
i 5L T b ptE Gbla s 4l
sl

Calies glal s s o.\_.faJ“.i..._;‘"L;Lme
JJQ‘J@L@JJJ,&L@&)JL@JTW}%&
.)@.‘JJ)J&«})JJJ&LLAJJGTJ‘;L:J
SAYAY-AY ey sladlu s Jgens oW T
o ys Juad 5T Sis 25 55 5 \WAY-AF
123 5 plnil \YAY-AF

&&5}5&'}0
}mtwu_aju_.s‘Yjv_;)@_lj‘u\_ﬁ
35l Glapls Ly S b iyl



WA Jlo oY o5lad YO-Y w7500 g Jlgd (S1554 doe”

v,uf%_ﬂ,; 35050 (C&D) Ll s (A& B) ol aly gwals 5 aliw —) S
Fig. 1. Spike and basal (A& B) and distal (C& D) grains in spikelet of wheat
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Table 1. Grain yield (Kg/ha), thousand grain weight (TGW) and grain/spike in five
winter and facultative wheat genotypes grown under normal irrigation in 2003-2005
cropping seasons and terminal drought stress conditions in 2004-2005 cropping season
in Ardabil and Karaj

Jsems 5T Jood AT S
Normal irrigation Terminal drought stress
;JSL..:— A» 053 3 &ls sluss :JSL,& @053 3 &by sldas
. &ls (Df)m’l: s &l (Df)m’l: alw
22 Grain Kield Grain  Grain yield Grain
Genotype  (Kg/ha) TGW(g)  /sPike (Kg/ha) TGW(q) Ispike
Gaspard 7288a 44 9a 39.0b 44453 35.2a 39.0ab
Toos 6959ab 40.9¢c 44.5a 4576a 36.0a 39.2ab
C-79-16 6598b 40.6¢ 39.4b 4823a 33.6a 41.7a
C-80-10 6460b 44.3ab  46.4a 4404a 37.0a 40.8a
Shahryar 7010ab 42.5bc  38.0b 4714a 36.2a 35.7b
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Means, in each column, with similar letters are not significantly different at the 5% level of probability- using

Duncan’s Multiple Range Test.
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Table 2. Summary of analysis of variance for effects of wheat ?enotypes and position of

grain on single grain weight under normal irrigation in Ardabi

and Karaj in 2003-2005

cropping seasons

T oy Sl Sk

S.0.V. A df, MS
Y Jl 1 43.4"™
L ols 1 843.8™
Y xL O x L 1 912.6
R(Y xL) (O x Jl) ) S5 8 117.0
G 555 4 294.6™
G.P.(G) (s 55) 415 Cund 5o 15 346.4 "
Y xG 53 %0 91.9™
LxG 5 X 48.8"
YxLxG o 55 ¥ OKe x L 43.8™
Y x G.P. (G) (o 55) 4l5 Eabign X YL 15 39.3"
L x G.P. (G) (o5 6l G o X 05a 15 127.2"
YXLXG.P.(G) (ss) clfcmbpx olSaxdl 15 58.1™
Error il T olal 152 47.7
C.V.(%) (1) S ok e o 17.4

A3 ) 50 Jlaa e 53l e 5 4 FF Y

s me 2 NS

* and **: Significant at the 5% and 1% probability levels, respectively.

ns: Non-significant

{Y: Year, L: Location, R: Replication, G: Genotype and G. P.: Grain position}
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Table 3. Summary of analﬁsis of variance for effects of wheat genotYpes and position of

grain on single grain weight under terminal drought stress in Ardabil and Karaj in 2004-
2005 cropping season

@357 4o Slas o Sl
S.0. V. Sl df. MS
L e 1 141.3™
R(L) (O 1S5 4 61.5
© s 4 4147
G.P(G) (5 53) 413 L 5o 15 231.4"
LxG i 5 %O 4 18.4"™
L xG. P (G) (s 55) 413 o g0 X OIS 15 194.1"
Error shale T ol 75 21.0
C.V.(%) (1) Sl ks 238
o3 ) 50 Jlal mlaw s ls e 5 4 X ¥
Jlsgme & NS

* and **: Significant at the 5% and 1% probability levels, respectively.
ns: Non-significant
{L: Location, R: Replication, G: Genotype and-G. P.: Grain position}
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Table 4. Mean comparison for single grain weight in the spike of five wheat genotypes
grown under normal irrigation in 2003- 2005 cropping seasons and terminal drought
stress conditions in Ardabil and Karaj in 2004-2005 cropping season

NGRS
Single grain weight
@5 Gl slaals (p 8 o) same (55LT (0 8 k)b 2
Basal and distal grains  Normal irrigation(mg) Terminal drought stress(mg)
A 44.9a 37.9a
B 44.3a 37.7a
C 37.2b 32.1b
D 36.1b 29.8b

.(;,Ql: Sl om0 5a5T) L)l (615 sme o sli5 /0 da,ﬂ): Gl b 51 e alie Cog > (glyln &S (O 52w a o ;GL&JKLA
Means, in each column, with similar letters are not significantly different at the 5% level of probability- using
Duncan’s Multiple Range Test.
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Table 5. Mean grain weight for the A, B, C, and D florets in the spike of five

wheat genotypes grown under normal i_rrigation in 2003- 2005 cropping seasons
and terminal drought stress conditions in 2004-2005 cropping season in Ardabil

and Karaj
Jyene 55T Jab T (S i
Treatments J“  Normal irrigation  Terminal drought stress
A 3,k o5 53 Al 45.3abc 37.3abc
B 3,8 03,53 B ais 44.7abc 37.0abcd
Gl C 3,k 03,53 C s 36.4efg 34.5abcdef
D 3,48 35 55D wils 33.5¢ 29.2fgh
A 5 od A als 44.9abc 35.0abcdef
B 5 i 1Bl 45.6ab 35.7 bcde
Gz ¢ 5 35 5C a1 37.6defg 30.2efgh
D 5 s 53D ats 35.9fg 27.7gh
A C-79-16 .Y ;s A «is 42.5abcde 38.8ab
B C-79-16 -,¥ ,s Buais 43.0abcd 38.5ab
G3 C C-79-16 -.¥ 4> Cwis 37.8defg 33.5bcdefg
D C-79-16 5N 5D wis 36.0fg 31.5cdefgh
A C-80-10 5V ,5 A «is 48.4a 39.7ab
B C-80-10 3V ,5B i 47.8ab 40.5a
G4 C C-80-10 ..y ,5C w15 38.8cdefg 30.8defgh
D C-80-10 ..¥ ,5D wis 39.2bcdefg 33.8bcdefg
A S s 3 A ls 43.5abcd 36.2abcde
B S i, 5 B sl 40.4bcdef 37.7abc
G5 C S iy C sl 35.8fg 31.5cdefgh
D Sk 3,3 D s 35.9fg 26.7h

LS glaals dim 3 503T) 5,15 (gl cme gl 70 Cl:.w 3 bl b 5t i (o > (slyls 457 (O 2w 8 s “5\.&@?5\:;
Means, in each column, with at least one letter in common are not significantly different at the 5% level of

probability- using Duncan’s Multiple Range Test.
{G1 (Gasgard), G2 (Toos), G3 (C-79-16), G4 (C-80-10), G5 (Shahryar) genotypes and A, B, C and D grain
weight of basal and distal grains, respectively}.
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Table 6 - Contribution(%) of grain of the spike in grain yield of five wheat genotypes
grown under normal irrigation in 2003- 2005 cropping seasons and terminal drought

stress conditions in 2004-2005 cropping season in Ardabil and Karaj

Jyome ooa] o ST (S i
Normal irrigation Terminal drought stress
Genotype A B C D A B C D
Gaspard 200 299 233 172 281 279 260 180
Toos 274 278 229 219 2727 278 235 215
C-79-16 273 275 241 211 300,290 252 158
C-80-10 278 215 222 225 =273 280 213 234
Shahryar 280 258 231 231 275 285 238 20.2
Mean 279 277 231 +211 280 282 240 198
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