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Abstyctct

An investigation w$s conducted to stady the e.ffects af LAA, GA anel cytokinine on
tlte gtawtlt, yield components and % af protein carctiwt of wheat ptints Triticum
dvtrilwc cv " Bakraio . Results inclicate that the growth regwleiors ,o*irt in signfficant
irccreuse in plant height, number of titlers / plant, nurmber af kernels / spike anrt l0A0
gruiru weight.
Sigrcfficant dffirences were found amang the conceprtrution af growth regulorors
tfurouglt height, number of leaves / plant, number of spike I p,tani, lne bngth-af spike
ancl nawber of kernels / spike. Also the time af application his signiJieont-affectecl on
the lerugth of spike and protein cantent percentage.
As well as the intersction between growth regwlators, concentrstion and timc af
app lication s lt ow e tl s ig n iJic unt dffirences.

Key words: Plant growth regutrators (Auxim, Gibheretrlin and Cytokinine).
Triticum durum (Seedling).

trmtroduction
Triticum aestivum and T. dururn are the

two most dominant species of wheat in
comerical cultivation. In general, the
present semidwarf varieties of dururn
wheat are iate in maturity, which makes
them urrfit for multiple cropping in
tropical and sub-tropical countries (l).
In Iraq the spring types are grown as
winter-crop in the northem region, the
most cultivated type in Kurdistan-region
are belong to winter-wheat in regard to
growth and branch formation (2).
T. durum which are higher protein content
than the soft-one, the protein-content
which is mainly glutinin (of wheat) ranged
between 11-17% (3).

Several classes of growth regutrators lmv:e
been indentifieel inctuding auxim,
gibberellims anql cytokini*s to be useel as
plant-growtfi regulators, these growth
regulators control plant-growth and
development by affbeting celt- expansiortr
elongation, eetrldivision, differentiaticn
and cell-ntetabolisnr involving stareh-
hydrolysis and protein-biosl,nthesis
through stirnulatilrg RNA transcription.
Each growth regulators has multiptricity
efftct of,developrCIent on it's site of action
depending on the development stage of
the plant and the concentration of t}le
growth regulators (4,5,6).
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The plant-hormone activities differs
depending on the age afid species.Two
methods of hormonal treatment have been
proposed which are either, according to
morphological-stage of the plant or
according to chronical method. In which
difiFerent concentractions, method of
applications, time of,treatrnerfi, age of the
plant origan, temprature during the post-
application have resulted in a distingushed
results (5,7).
The role of growth regulators in seed
growth are development and maturtion
accumulation of storage reserves, $owth
and development of extraseminal tissues,
storage for later use during gerrnination
and various physiological effects on
tissues during the develompment of fruits
(6).
ABA has been used to innprove the trptake
efficiency of water by wheat plants (8).
This investigation was conducted to
evaluat the response of durum wheat, ev"
Bakrajo local variety t0 sevsatr
concentration of IAA, GA and Cyokinins
and two different tirnes of spnay
applicatioq one at 4-leaf stage and the
second spray is applied at complete
maturation of the flry-lwf and their
interaction" Yield - components wtre
evaluated accordingly.

Mdertd & Method

This experiment is conducted by
cultivation of durum. - wheal (Triticran
duram\ cv. Bakrajo &rring the period
frorn lareuwy tilI maturation or I$ of
june 20W" Plaff growth regulatsr
solutions, ADdrL Gibberellin ard
cytokinins were prepwe.d at the
concentration of A,2A,4A and 80 PPM for
each growth regulator fteatment.Indol-
acetic acid was f'lrut dissolved in I ml of

7A% ethanol then brought the frnal
volume into 100 rnl by distilled water.
The 2AA PPM concentration of Indol of-
3 acetic - acid was prepiled by dissolving
A"Zgn of pure IAA first on lml of 70Yo
ethanol then the final volume was
completed into 100m1by distilled water
(5).
The plants were sprayed with the growth

regulator solutions twice, one at 4- leaf
stage and the second spray was perfomred
when the flage- leaf fully ripened.
The experiment was designed according
to C.R.D :;lurtth4 replications. Comparisons
among means were couducted using least
signifrcant difference test (L.S.D) at 5Yo

level.
In this study the source of wheat seeds
uras obtained from Bakrajo research
station, Sulaimani. Plastic pots of 20cm in
diametre were used and filled with loamy
soil in approperiate way therq 3 seeds
vrere planted in each pots. After
germination the rurmber of seedlingwas
reduced to one pl.ant per pct. Approperiate
NpK fertilizer was applied for each pots.
Several growth characters, yield and
yield-components were evaluated as
foltrowing-
A- Growth -eharacters
plant height (cm)
Number of leav eslplant.
The lmgth offlagJeaves (cm).
The number of tiller#plant.
B- Yield connponmts"
Number cf spike#plant"
The length of,spike (cm)"
The ntrnrber of kernelslspike.
Thousand * grian - wetght (pn).
C- Tke yield quality
The yield qual"ity was estimated according
to the total proteinpercentage wldch was
estimated by rneans of Micro Kjetdohl
rnethod and using the following formula
(e).

44



(IZS) Journal af Zankoy Sulaimani" June 2002,Vo1.5(2) part A A *o* f y ) o St<: r..r ujlzajJr il4l-,4sxJ 6.r8j?-

N'Zo : (ml acid -ml acid of blank) , N of
acid . 141100 " $10.2. 100/10
Protein o/": *1,*h " 6"25

Res ults arud ltiscussion
Usually ffta.t\t/ seeds of most crops are

rich source ri plant natural hormones,
such as au;iiils" gibberellins, cl,tokinins
and abscisic ai:id. These hormones play an
important regulatory roles in seed growth
and developmrni (6).

Table (1) : Represents the influence of
growth regrrlatrrrs (IAA,GA and CK) on
plant gror.l.t.ll. i.i shows that GA possess

spi[<elets x SET (6).

TabEr, i : The influence of gnowth regm[fttors ( IA.A,GA and
cytokinimru) c.-rai the plant growth , yieltl comnpoments and protein content

of wheat pfiaxrt

higher significant influences on the plant
height (crn) in comparison to IAA and CK
in rnhieh GA affect on stem elongation
(5,10)" CK has significant influence on the
nuinber of tillers/ plant ,number of kernels
/ spike and 1000grain weight(g) in
cornparison to IAA and GA because CK
has arole in cell division and cell
metatrolisra involving protein biosynthesis
through stimulating RNA transcription
(5,7). T'he components of seeds per unit
area oflvheat is:
Seeds/area:plants/area x tillers/plant x
si:ikes/till*r x spikelets/spike x florets/
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Table ( 2): represents the influence of
different coneentration of IAA,GA and
CK on plani growth and yield
components.{t shows that20 PPM had
produced significant plant
height(cm),number of spike/plant,the
length of spike(crn) and the number of
kernels/spike.

Tiie sarne signifcant results has been
record*ct for 80 PPM for number of
treaves/ 6;lant,as shown in table (2). The
site of action depends 0n the
<levelopmental stage of the plant and the
coneentration of the hormones as
indicatecl prevouslly (5, 7).
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Table 2 l The influence of different concentrations of (lAArGA and
cytokinins) on the plant growth ,yield cornponents and protein content

of plamt wheat .
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Table (3) : represents the influence of
time of applieation on the plant growth
and yield cornponents. It has produced
non significant influences except the
IengIh of spike (cmlwith the respect to the
tirne of 4-leaf stage application had

significant influence than complete
matured flag-Leaf application but the
influences of complete mafured flagleaf
application had significant influeflce on
the protein content than 4 leaf stage

apphcatian" (10i.

Table (3) : The influence of time of application on the plant growth
,yield components and protein content of wheat plant
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Complete matured
ftag_leaf
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Table (4) : represents the influence of the

interaction 0f $owth regulators,
concentrations and application on plant

$owth and yield components .The

interaction showed significant influences
on the characters with the respect to the

interaction within gibberellin,

the rnaximum plant-height (cm) and
number of treaves I plant at 80 PPtrvI with
Znd applicati<ln w'hile the interaction
within CK,concentrations anrd application
.CK gave the maximum number of tillers I
plant and number of kemels/ spike at 20
PPM with 1't application and 80 PPM
with 2nd application respectively, growth

46

concentrations and application .GA gave



,"8 r""r*lt rr"-*

regulators control plant growth and starch hydrolysis and protein
development by affecting cell division biosynthesis through stimulating RNA
,elongation and cell metabolism involving transcription (7,10,11).

Table 4 : The influence of the interaction of growth regulators,
concentration and the time of application on plant growth, yield

component and protein content on wheat plant
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lst 39.25 12.75 18.37 2.75 1.00 5.00 9.00 42.24 7.81
2nd 38.12 t4.25 16.87 2.75 r.00 4.25 8.75 42.24 7.81

20
lst 46.00 22.15 r 8.37 3.2s 1.00 5.37 6.75 40.t2 5.45
2nd 43.25 17.75 18.t2 2.7 5 2.00 5.00 4.75 31.01 2.20

40
lst 44.87 24.75 20.37 3.50 1.00 5.00 7.00 41.71 3.30
2nd 45.12 13.50 t9.25 2.7 5 1.25 5.25 2.75 38.49 6.84

80

Ist 45.87 23.50 21.87 2.75 2.04 5.25 9.32 32.26 5.77
2nd 30.7 5 24.54 18.25 3.7 5 0.75 3.50 1 1.00 24.36 9.23

GA

0
lst 39.2s t2.75 t8.37 2.75 1.00 5.00 9.00 42.24 7.81
2nd 38.12 14.25 16.87 2.75 1.00 4.25 8.7s 42.24 7.81

20
1st 52.25 21.75 18.0 3.2s 1.25 5.37 t9.37 43.65 6.82
2nd s3.75 19.25 20.50 1.75 1.25 4.75 12.00 44.09 9.65

40
lst 53.37 13.50 18.37 2.50 1.00 4.87 15.00 34.96 7.29
2nd 55.37 9.50 18.2s r.50 L00 5.37 13.7 5 42.54 5.52
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lst 51.00 22.00 22.12 3.00 2.s0 5.50 9.75 29.09 2.2
2nd 60.62 24.75 2t.37 1.75 1.00 5.50 18.25 42.90 6.66

C.K

0

1st 34.25 t2"t 5 18.3',7 2.75 1.00 5.00 9.00 42.24 7.81
2nd 38.12 t4.25 t6.87 2.7 5 1.00 4.25 8.75 42.24 7.81

20
lst 46.25 t9.7 5 19.50 5.25 2.00 5"25 15.82 35.76 2.83
2nd 52.50 r5.00 18.25 4.25 1.75 s.25 17.75 46.02 6.13

40
lst 46.00 15.5t) 17.75 4.50 1.00 5.00 29.40 40.65 7 .71

2nd 44.25 7.00 11.37 5.00 1.50 4.62 tJ.3 I 41.59 5.77

80

lst 48.12 20.75 15.62 3.75 1.00 5.00 24.00 38.98 6.13
2nd 48.00 20.50 16.62 5. t) 1.00 5.12 28.25 40.37 6.08

L.S.
D

10.70 10.37 s.83 0.73 0.8s '7.91 tl.94 1.95
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Table (5) : represents the influence of the PPM and 20 PPM respectively ,20PPM
interaction of growthregulatorsand their gave maximum number of spike i plant

concentrations on the yield components . and length of the spike(cm) , while the

The interaction showed significant interaction within CK with 80 PPM

influences with the respect to the concentration gave maximum number of
interaction within GA and CK with80 kernels/spike (5,7,t0).

Table (5) : The influence of the interaction of growth regulators and

maximum length of spike (cm) while 40

PPM concentrations with 1't application
gave maximum number of kernels / spike

,each growth regulator has multiplicity
effect of development on it's site of action

depending on the developmental stage of
the plant and the concentration of the
growth regulator (7,11) .

Table (6) : shows the influences of the

interaction of concentration and time of
application on yield components which
significantly influences the number of
spike /plant , the length of spike (cm) and

number of kernels/spike with respect that

80 PPM concentration with l't application
gave maximum number of spike lplar1-

and with znd application gave the

Table (6) : The influence of the interaction of concentration and time

concentration on Yield com ents of wheat nt.
Growth
resulators

Concentration
PPM

Number of
soike/nlant

The length of the
snike(cm)

Number of
kernels/snike

IAA
0 .00 4.62 8.87

20 .50 5.18 t5.7 5

40 t2 5.12 t4.87

80 37 4.37 1 0.16

GA

0 .00 4.62 8.87

20 .25 4.93 15.68

40 .00 5.00 t4.37

80 75 5.50 14.00

CK

0 .00 4.62 8.87

20 .87 5.25 16.78

40 .25 4.81 21.18

80 .00 5.06 26.12

L.S.D n ns 0.52 0.60 5.59

ofa tion on yield com ents of wheat nt.
Concentration
PPM

Time of
application

Number of
spike/plant

The length of spike
(cm)

Number of
kernels/ spike

0 lst 1.00 5.00 9.00

Znd r.00 4.25 8.75

20 lst 1.41 5.25 17.31

2nd 1.66 5.00 14.83

40 lst 1.00 4.95 20.33

2nd 1.25 5.00 13.29

80 lst 1.83 5.25 14.35

2nd 0.91 7.70 19.16

L.S.D nn. 0.42 0.49 4.57

48



(JZS) Journal ol Zankoy Sulaimani" June 2002,VoLS(2) part A A -rrrt l) o Stg r..r ..,t*lr-.?t it-s<JlrljarbJl

respect that cytokinine with 1't application
gave maximum number of tillers I plarfi
while gibberellin with 2no application gave
maximum weight of 1000 grain (10).

Table (7) : represents the influence of
interaction of growth regulators and time
of applications on yield components with

Table (7) : The influence of the interaction of growth regulators and
time of application on the tillering and weight of lOOOgrain of wheat

lant

References
1-Pandey, H.N. and M.v. Rao . Role for interspecific hybridization in

Breeding for early maturity in Triticum durum MCHIS.l9g6, s (l), p 47-49.
-J.tJlJ Ll..Lll ,-.<ll -tl.r L-.p,rc \1Y4. ul-ll &i!l - +.J*ll &-t*Jl .et^.;.tl ,ijJ r .rsJl.ts: u-$Jl-y

;Jl< JlLJi. {:..:L LlJ.l .\1A\. i;,1^*r...r1./ i*JlLljJJ iLj-Jl .il;l Li+ a*i:- I i-1.2.r .-.-I';:
..r1Jl gI-. i$L - icljJl

4-Compbell, Neil.A.Biology 3rd edition . 1993,U.S.A.
5- Moore .T.c .Biochemistry and physiology of plant hormone.lgTg,Springer,Newyork,

heidlberg,Berlin
6-Egli, Dennis.B. Seed biology and the yield of grain crop. 1998, CAB. International.
7- Richard , J. Hess, John G. Garman. Embryogenic competence of immature wheat

Embryos, Genotype, Donor plant Enviroment, and Endogenous Hormone levels Crop
Sci. 1998,38:249-253.

8-The American society of plant physiologists. Uptake efficiency of exogenously
applied ABA and ABA analogues in white spruce (Picea glauca (Moench) voss) and
wheat (Triticum aestivum) plant Biolo gy.97 , abstract number: 233, I of 2.

9-Brad street , R.B. The Kjeldehl method for organic nitrogen. 1965, Academic press.
Newyork.U.S.A.

10-Helmut Aach, Heike Bode, David G.Robiuson, jan E. Graebe . ent- Kaurene
synthase is located in proplastids of meristematic shoot tissues. Springer,
LINK,Planta- abstract. 1997, e 202 (2),211-219.

Ll- Zheng, M.Y, C.F. Konzak. Effect of 2,4- dichlorophenoxyacetie acid on callus
induction and plant regeneration in anther culture of wheat (Triticam aestivum L.).
springer ,LINK,plant cell reports- Abstract. lg99,19 (l)r 69-73.

nt.
Growth
resulators

Time of
annlication

Number of tillers/
plant

The weight of 1000
srain (e)

IAA lst 3.06 39.08
2nd 3.00 34.02
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lst 2.87 37.48
2nd r.93 42.94

C.K lst 4.06 39.41
2nd 3.93 42.56

L.S.D nn. l.l6 5.97
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