Effect of exogenous application of ABA and CK at different stage of grain
development on some physiological aspects of source and sink relationship in two
bread wheat cultivars
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Table 2. Analysis of variance for grain yield and its components, biomass and harvest index in two bread wheat
cultivars as affected by ABA and CK plant growth regulators

MS Sl o Sibe

w3 ey Cuw)  wbsSles Sl etlis &l dds  dhie s 4l sl
S.0. V. Sl s «si;T Biomass Grain HI 1000-GW  Grain spike™
df yield
Block S 2 75929.9*  4872.5"™ 31.4"™ 3.2" 10.74™
Plant Growth Regulators (PGR)  ws,eusolas 4 93324.7*  27937.9* 38.1* 4.4* 63.42*
E (a) agks 8 5205.6 12.6 0.8 11.65
Cultivar (C) <sys; 1 151698.8** 85354.5* 18.1™ 214.7%* 1389**
C xPGR dbyeS o bix gy 4 17254.2*  6923.4* 11.2™ 3.6™ 15.90™
E (b) bgels 10 17518 5948.2 13.1 4.2 13.09
CV.% S 10.16 10.35 9.44 5.2 8.74

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

ns: Non- significant
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Table 3. Mean comparision of effect of plant growth regulators and their times of application on grain yield,
biomass, harvest index, 1000 grain weight, grain'No. spike™ in two bread wheat cultivars

5 Shes 4l sl 4l im0 Susls p asls
Sl Yield Al s 5 (4sy3)
Treatment (g 72020 )83 (g 030 8) ooy GrEAIN spike® 1000 grain  Harvest index
Grain (gm?) Biomass (gm?) weight(g) (%)
Plant regulator by oS oLy
dals 674.7b 1304 b 38.90 ab 37.85b 3454 b
Jal - o S 2w )Y .
A o 5 e s 861:2.a 1484 a 4421a 40.05a 38.76 ab
50 Mm CK stage 1
Jsl d 1SS e Y 0-
sl o ol ol s 724.0b 1202¢ 37.37b 39.74 2 4031a
50 Mm ABA stage 1
Ao o S gre )Y .
52 e S e Vg 753.3b 1351 b 4164 a 3957 a 37.19 ab
50 Mm CK stage 2
o po sl S5 T Y 505 Sa00
£ 713.1b 1173 ¢ 44.64 a 39.43a 40.70 a
50 Mm ABA stage 2
LSD(0.05) 96.1 47 4.55 1.20 4.73
Genotype =
S
798.6 a 1374 a 48.20 a 36.65b 58.61 a
Marvdasht
‘.
ol 691.2b 1232 b 3459 b 42.00 2 56.29 a
Zagrose
LSD(0.05) 62.75 107.6 2.94 1.67 4.41

e 55 F Do Slidles S 51w 55, Y SIABA 5CK O s i sl dl> e
Stagel: application of ABA and CK two days after anthesis in four days intervals
(Hse 555 F ke Glidles & 51k 55, W IABA 5CK s e tpss al e

Stagel: application of ABA and CK 13 days after anthesis in four days intervals

Yvy



T 33 S e 5 G T sl (B Jglos I

3y Slasles pla jl 2aS dall 4ils Hl5e 055
ammugu,u;;\agf.(w,&)gﬁwv_
Dlas o e s 4ils 158 O3 L8l el L
4_31.5J_‘Z)r)JA_BJ.a):ABAJJﬂA\_bJA):CK
35 Lds ab g 3wl sl o i 6,8 K sl
Wiy adsl ado o 53 CK o ylst O3 a5l T (!
A e S i Gy b 3 Yzl ca s
S 140l 5o a5 4 5 (Roitsch and Ehneb, 2000)
5 (Xie et al., 2004) (g jiw s b b i3580 5ol
Sy NN G g5 4 Go b Sl &y Al e g Al 5
(ang et al., 2002) asls diy JLsd 0,95 il 530
Sl sl ol Laasls 05 ol 73 o 5o
jlu\smjrjsjdj\wf)JABA67-)\5-@},@4
sz Il Ol s 2ol 5531 5 (8 g S5y o G b
o Ll Loyt 45 slapste S lo ot LS 3
Ols Hl58 059 Sl el Cmm g Ay s s sladils
Ad s bl S
‘_;ua,\;f‘.__ia; I8 e O SISl ) sk s
Oen 3 pie (S5 50 Do s A
Ol e dmes .ol 0 1,1 F J gdm s (a.,\:fcléjl
JJ)JCKJM.}GAOW\a}\b Jg,&).awial:.a
58 5 s alie I b 2 o e 5
9 s 4S5 5 A Lajles 555 L awlie 53 b
palae Jials Cel ails ddy i a> 0 95 2 ;5 ABA
Gl sl S s S 155 95 s LaOT s
i o 53 4SS5 G w0 gy 2 30 ) oS a5
aH}ﬁo,\}MgugwABAu\;u)pg
S5 oy Lubls Ssng e 0, b e 3 (6 2y
Aty 5 i g8 Ol o)) gad Cadides (sbayled 5
CK 5 by by o 08 dn S (6 Mo
58 s IS uslhe s gan Sl Eel oS ailen
}};ﬂw}:é@ﬂc.\,id.ib.w)(ajsjdﬁ\c\bf):b
Sl sk e onl 53 55 1 a5, Syl

y Sl sl a5 2 55 oo ABA L3ls 531

YV¢

G e Ll b g S 0355 e 3 Sles

Yang et al., 2001; Yang et al., 2002; ) b3 8 b
G 33, Shes I3 iae L2alS (Yang et al., 2003
o.sj_?g:,.w_lj.sjﬁl.“.c— ol =3l g ABA jLas 305 45
dby Jglad> 0 )3CK o e n dh g as als
93 Q—i‘ Soluanl Q\J_?l sdasyliss T als
Al e ity S| B Gy A oS b
o 2 e (Xieetal, 2004; Yang et al., 2002 )
Ll sb 4yl - slal€ s o SIABA
oS (ol s g ralS CololS (slais) (i
ol ol L sl e (ol 300 5o b 31U 305 s
Celdh ) oS o b ol 4y olS s s ol
Yang et al., 2003) 355 s oLE (5 ,u S oo
Q;uc,u;fv:l;;:mp&m;@ow;ﬁy &Sl
aﬁ,;dﬁduomﬁmcmwiw\m)
3 8 5 Sl s (Smart, 1994) A sl
CK 45" 515 ol (Wingler et al., 1995) ol LS en
S 5 0 25 53 fye S 3T 5 Sy NS
033 3 Jsl ado 5o ;3 ABA jLos Y NG A P
Cbls oy pa ly Cils el o SYL asls us
L Yot ol iy 2l o5 e ABA (X Jsu)
le_b@.la S slo 3 5 s s zes Jlizl &=
N JL>-):L;LA4_3|>4_3LA45L~T.¢}~L>'- a4l
ALl s Sdls s La sl el
Yang et al., 2001; ) O1,LKas 5 &KL .5 55 0 Lo
Jis155 s (Yang et al.,, 2002; Yang et al., 2003
Ll (6 g 0y o s b o 4SS5 S
slaails a4 b LSL"‘C:‘:-‘ 3o 3 5l gn SUs
Al GMISIABA ey S, JLs o
0995 J—b 53 6 o AN C
S 3daee JLsl e 5L iy ails OAd

] &Er

s sbaasls 4 a4 5 Ladile wile 4 b Sla e
Yang et al., 2003; ) LT o Sl 4 udy Il
.(Zhang et al., 2005



\YAO 5ol F o Lol LV."J«.A RIS ‘”“-"_}i‘ LS“)) c}Lc e’

O 5 pin (S5 P35 Do sz (5 p ) SlaonisS (ot S w51 il ol 4 2 —F sl

(uﬂ;‘jjw.)}f)(ﬁgrﬁ)_gb):

Table 4. Analysis of variance for effect of exogenous application of plant growth regulators on some
physiological characteristics of source and sink in two wheat varieties (Marvdasht, Zagros)

MS Sl e o Sibe

ey ags N b Ja S Y = BRI TTRCMRT
@sl5T abJsjs xS, oTA g
S.0.V. Ol e df  Chlorophyll Chlorophyll Chlorophyll  Flag leaf Flag leaf Flag leaf IAA ABA
a b a/b ratio soluble  photosynthesis  stomatal
protein conductance
s sk
2 0.01"™ 0.001™ 14.76"™ 0.83"™ 3.34™ 0.02**  10.12* 0.46™
Block
J;ZJ kS V.:JQ.J
Plant Growth Regulators 4 1.48** 0.22** 65.34** 50.78** 109.1%* 0.02**  86.96** 3.14**
(PGR)
@) =
8 0.02 0.02 8.64 1.27 311 0.0001 5.15 0.27
Error (a)
)
1 3.37** 0.12** 80.88** 7.97* 44.96%* 0.0001™ 21.97** 0.65™
Genotype (G)
S Gy
> 5 14.90** 3.68** 70.60** " 637.1** 20.04** 0.18** 6.53* 0.19™
Sampeling (S)
-3 oS r.:Ja..T Xg?.:i'yj
4 0.07* 0.05** 438** 10.39** 457™ 0.0005™ 199.9** 13.97**
G x PGR
40 gad adom pax A a.usr._bd_
20 0.24** 0.09** 68.78** 6.98** 8.38* 0.009**  12.24** (.84**
PGR xS ks
S5 g o i 55
5 1.85** 0.14** 65.72** 3.31* 48.99** 0.02** 365™ 0.35™
GxS
X Ly oS rT!a.? X o5 )
65 G . 20 0.18** 0.04** 76.17** 3.92%* 6.30™ 0.002"™ 1.78™ 0.67*
GxPGR xS
b ol
110 0.26 0.01 5.61 1.42 4.59 0.002 1.74 0.32
Error(b)
Sl R o
17.32 25.28 26.42 19.45 14.90 31.24 26.79 2564
(Cv)

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

ns: Non- significant

Yve

.'/.\,'Abdublch“):)lasm%;q:**}*

Jls gme 2108



(7 ajs 25 o) shela Lyl
Chlorophyll a(mgg! fresh weight)

(438 2 qepe o0 52 Jpolis! gy ol

(5 i3 255 7 Jyog rSo)aits 3 K Jyatl st CBLE
TAA concentration in grain(pmol g-lgesh weight)

Jarh Lsg 15

(505 @5 5o sha
chlorophylla’h (mgg‘l fresh

(ol m sl )

Stomatal conductance

1.6 4

1.4

0.8

06 +

04 4

ight)

e

]

I ju

ORI

T

sResctaseicy
o

4
i

b
p

i

]
[
Bl
Lo

“i

%
S

5
o
A

=
=

pagnes
o

o
e
5

%
i
“

o
o

AR

.
55

S
P

B

"

5
=
3

TR
S

oA
)

sesccnc
e

o
b

s 2|
A

A
sy
o
R

-
i

4 ey
o

4
o
S

‘-,
<
=

A
o
=

A

=

Zagrose
Marvdasht

0.2 4
0.18
0.16
0.14 4
0.12 4

0.1
0.08
0.06 4
0.04 4

0.02

5%

o

S
o

.

b
o

.

B

2 2 B o
Y

06 o

04 -

0.2+

1

=

A

e

e
o

4

T

R

i
e

Normal

Ll

50 micro malar

50mi

CKstep1t CKstep2 1t ABA step1
Foyn Sl oaSpnlam Sale gl Vo Sl
Tulg! ol e Thags alepe gt el po st

Different plant growth regulator treatment
gl sy SALS i gl Lok

50 micro molar

50 micra molar
ABA step2

gl Vaoy Sde
(g0 al> ettt

et el (3 I e 0

0.6

o
o
L

o
w
L

Y
=
4
=
£
bl
",
€
X
b 5
<

o
X}
L

chlorophyll b(mgg! fresh weight)

e

2
o

i

o
s

%

N

ARG
-
SRS
e
2
&

,,
%%
o
o

o
S
i
i

5
5
o
o
R

s

S
S
e

o
Risi

B

e
AR
SRS

0.1 4 e
o
o
o
S
0 2l
210 I a
)
2 gl
% B
?} 8 4
1 &
e} g
L T
oA
.i', £ 64
b
22 54 I
S :
X & s
. A
5 o L
s ]
= 5
& B 34 ]
o £ o
B B e Foo
= fazas
L] [aas
Z 14 bood
)
S o L
27
W
-_} Ed
H 6
¥ =
} =
-
15
J £ b
a2 4 b
a = %
E . -
A8 : <
SRR b -
- = o
A : i
33 |
. 24 i
= -
N = 5]
T
- 8
o 14
3%
&3 o
<0 S
S Normal 50 micro molar 50 micro molar 50micro molar 50 micro molar
CK step11 CKstep2 i ABA step1 BA step?
ol Syt ¥y S+ gl Vpag Sadds Supant) Vg Sdde
Thegs als o gt e s 233 Al o

Different plant growth regulator treatment

Cgliia iy 28 i gl les

)Joﬁujc‘.ﬂck_wjbéjjjxﬁ&w}p}@-jL;})J;gr.::yjju\&)ducwﬁu&uﬁﬂ;‘—\Jgoz

source and sink levels in two bread wheat genotypes (Marvdasht , Zagros).

(w;b_g@ljjf)(:u\s%yjjb

S 5oy kg e 4 Slidles § 31 dm g, 93 SIABA 5CK 5 ume iyl al> e T
s 59, ke Do 4 Slidles 5l dw 5, 1Y IABA 5 CK g,,u:(,w,fﬁ
Fig. 1. Interaction between plant growth regulators and genotypes on some physiological characteristics at

I Stage one: application of ABA and CK two days after anthesis in four days intervals.

T Stage two: application of ABA and CK, 13 days after anthesis in four days intervals
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| Stage one: application of ABA and CK, two days after anthesis in four days intervals.
T Stage two: application of ABA and CK, 13 days after anthesis in four days intervals
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Effect of exogenous application of ABA and CK at different stages of grain
development on some physiological aspects of source and sink relationship in two
bread wheat cultivars

Saeidi!, M. F. Moradi?, A. Ahmadi®, K. Poostini* and G. Najafian®

ABSTRACT

Saeidi, M., F. Moradi, A. Ahmadi, K. Poostini and G. Najafian. 2006. Effect of exogenous application of ABA and CK at
different stages of grain development on some physiological aspects of source and sink relationship in two bread wheat

cultivars. Iranian Journal of Crop Sciences. Vol. 8, No. 3, pp 268-282.

Plant growth regulators are the most important internal regulatory agents that adjust plant growth and
development in relationship to gentic and environmental conditions. Among the plant growth regulators,
cytokinins (CK) and abscisic acid (ABA) not only regulating the process of senescence and remobilization, but
also have major roles on formation of sink and source strength and capacity. This study carried out to determine
effect of exogenous application of CK and ABA (50 uM) on'some physiological aspects of source and sink
strength of two wheat cultivars (Marvdasht, Zagros), using a split=plot arrangment based on Randomized
Complete Block Design (RCBD) with three replications, in.experimental field of the univereisty of Tehran, in
2005-2006 growing season. Results showed that whenthese plant. growth regulators applied at different stages of
grain growth including cell division (CD) and grain filling (GF), grain yield, biomass, harvest index (HI), 1000
grain weight and grain no. spike™, significantly changed. Application of CK at CD stage, led to higher grain
yield, biomass and grain no. spike™. However, ABA at GF stage and CK at CD stage increased HI and
significantly affected soluble proteins, chlorophyll content, photosynthesis rate, stomatal conductance and ABA
and CK concentrations in flag leaves. In contrary, exogenous application of ABA increased ABA concentration
of developing grains, while.had inverse effect on IAA of the same grains. It can be coneluded that exogenous
application of CK at cell division stage in grain growth phase may significantly improve biomass and grain

yield.

Key words:. Bread wheat, Cytokinin, Abscisic acid (ABA), Indol acetic acid (IAA), Soluble protein,
Photosynthesis.
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