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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 1. Summary of soil Analysis for the experimental field
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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
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)y ey ) absSles Sl el &l e 0ss  dhiw o 4l sl
S.0.V. Sl ek whe o7 Biomass Grain HI 1000-GW  Grain spike™
df yield
Block Sh 2 75929.9*  4872.5™ 31.4™ 3.2™ 10.74™
Plant Growth Regulators (PGR)  ws,es'olas 4 93324.7*  27937.9* 38.1* 4.4* 63.42*
E (a) asks 8 5205.6 12.6 0.8 11.65
Cultivar (C) <ss; 1 151698.8** 85354.5* 18.1"™ 214.7%* 1389**
C xPGR Ay eusS (LI x CSy5 4 17254.2*  6923.4* 11.2" 3.6™ 15.90™
E (b) bk 10 17518 5948.2 13.1 4.2 13.09
CV. % CH 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

s Sles 415 sl S INRET Sl esls
sles Yield v s ((Jf) (Ao ys)
Treatment (g o 02 p S)als (o 5o 530 ) lose Grain spike® 1000 grain  Harvest index
Grain (gm?) Biomass (gm?) weight(g) (%)
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92 4 S e s S0 753.3b 1351 b 41.64a 3957a 37.19 ab
50 Mm CK stage 2
o o Aol &S 5T SV 05 Sn 00
£ 713.1b 1173 ¢c 44.64 a 39.43 a 40.70 a
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LSD(0.05) 96.1 4.55 1.20 4.73
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Marvdasht
e
ol 691.2b 1232 b 34.59b 42.00a 56.29 a
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LSD(0.05) 62.75 107.6 2.94 1.67 4.41

g 5o Do Sldles S 51 am 55, Y SIABA CK 0o s i sl dl e

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

(S50 Sde 4y SLesles 551 e 5,17 SIABA HCK G ae s Al e

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

ey a s ls b Js - e s S magd Glajs) Syl
35T abJs)s xS, T oS
S.0.V. Sl e df  Chlorophyll Chlorophyll Chlorophyll  Flag leaf Flag leaf Flag leaf IAA ABA
a b a/b ratio soluble  photosynthesis  stomatal
protein conductance
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2 0.01™ 0.001"™ 14.76™ 0.83™ 3.34™ 0.02**  10.12* 0.46"™
Block
Ly oS r:laj
Plant Growth Regulators 4 1.48** 0.22** 65.34** 50.78** 109.1** 0.02** 86.96** 3.14**
(PGR)
@) gl
8 0.02 0.02 8.64 1.27 3.11 0.0001 5.15 0.27
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]
1 3.37** 0.12** 80.88** 7.97* 44.96** 0.0001™ 21.97** 0.65™
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S5 Gy Ao e
5 14.90** 3.68** 70.60**  637.1** 20.04** 0.18** 6.53* 0.19™
Sampeling (S)
Loy eSS b5 X 55
4 0.07* 0.05** 438** 10.39** 457" 0.0005™ 199.9** 13.97**
G x PGR
a5 ged o paxddy oS 0 b
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S G e X 5 55
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110 0.26 0.01 5.61 1.42 4.59 0.002 1.74 0.32
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(CV)

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

ns: Non- significant
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Fig. 1. Interaction between plant growth regulators and genotypes on some physiological characteristics at

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

T 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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Fig. 2. Mean comparison interaction between plant growth regulators and sampling stage on some physiological

characteristic at sink and source levels on two wheat varieties (Marvdasht , Zagros).

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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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 when these 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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