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Growt.h Region- Irag to study role of plant growth regulators IBA and NAA in reducing

flower dropping two cultivars of faba bean (Local and Espanish).and its effect on
seed yield and protein percentage.Split split plots design was used with three
replicates. The main plots included the cultivars(Local and Espanish).While sub plots
Email: were the plant growth regulators(IBA and NAA).The sub-sub plots represented four
Rouaabd1983@g dates of plant growth regulators application:Control(No application),Soaking of seed

sowing in the solution of IBA (150 ppm) and NAA( 150 ppm).sprying the plant at
branching stage and beginning of flowering.Results indicated superior Espanish
cultivar with NAA in the beginning of flowering in leaf content from total
chlorophyll reached (12.25 mg/g dry weight) and lowerst percentage of dropped
flowers by(68.1%)and higher seed yield/plant reached (21.3gm).The local cultivar
treated with IBA in the same stage gave higher leaf area index by(0.86) While
Espanish cultivar treated with IBA at branching stage gave highest seed content
percentage of protein by(20.63%).
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Introduction

Faba bean is consider one of the important crops follow fabaceae family because of its high
content from protein (Ali et al.,1990).It concidre the highest legume crop in protein producing
because its high seed production wich reached about 5 ton/ha(Schulz et al.,2009).the total seed
production in iraq reached (1.76 tons/ ha) for the period(1989-2010)(FAQ,2010).There are many
problem which reduce the yield production such as flowers and pods dropping and this is abig
problem which farmer sufer because 70-80% of flowers and pods dropped befor
maturity(Chapman and Peat,1983and Attia,1985) due to environments factors and the completion
of sunlight and organic nutrients between vegetative and reproductive parts due to hormonal
factors(Shibles et al.,1973).

There is  arelationship between growth regulators  such as  Auxis
,Gibbreellins,Ethylin,Cytokinins and Abcissic Acid with flowers drop through increasing
photosynthesis efficiency and decreasing respiration and effecting on synthetic materials
distribution to pods.The growth regulators are very important factors in completing formation
processes(Mohammed,1983).Pant growth regulators used to improve the production of most crops
because of important agriculture application with high adventages specialy after synthetic
fertilizer and plant breeding uses.The porpose of growth regulators use to increase seed yield due
to its relationship in increasing pods number and redusing flower and pods dropping(Abou-Elleil
and Al-Wazeeri,1978).Plant growth regulators when used with law concentration can inhibit or
modified the physiological process of plant(Atiia and Jaddoh,1999).

Plant pigments such as chlorophyll a and b are essential for photosynthes process which
provides the plant with its requires from nutrient material possible for growing and production and
decreasing effect of external factors by keeping the chlorophyll in the leaves for long time, The
foliar application of growth regulators such as Gibrellin (GA) and Indol acetic acid (IAA) on many
plant species rise in plant pigments from chlorophyll a and b and carotenoids(Pilet and Hofer,
2009)Other studies reported increase leaves content in corn,lentil and faba from pigments
(chlorophylls and carotenoids) when they sparyed with GA3,IAA and Kkinetin at 50
ppm(Jaddo,1999).

The leaf is the main organ which photosynthesis process will happen, the leaf and its index
consider aparameter of photosynthesis volum.Dry matter production depends largely on amount
of the light which received by the leaf(Montith,2007).The intercept light depend on leaf area which
affected by growth regulators due to changes of leaf area(Attia and Jaddoh,1999and
Khider,1983)There are difrences amoung faba cultivars in the rate of leaf area at two locations
Duhok and Hammaam Al Aleel.Other studies indicated that GA application lead to increase in the
leaf area and the number of branches of faba plants(Abdool and Salih,1984)

Acomparision study of 40 cultivars of faba bean appeared significant differences in flowers and
pods dropping percentage amoung the cultivars under studyng(Zeng,2007).Other studies
conducted by Khider(1983) represented four cultivar of faba bean showed Acudlus cultivar has
less flower drop percentage in compare with FAO 21 mosuli and Espanish cultivars
,Alkaisse(1996)reported treating faba bean plant growing in pots befor flowering with GA lead to
decrease flower dropped percentage from 74% to 60% and dropped pods from 68% to 39%,While
the plants in the field treated with GA the dropped flower decreased from79% to59% and pods
from 85% t039%.

Seed yield consider aproduce of anumber parts called yield components and this components
is affected by  genotype,environmental factors and crop managements
processes(Issa,1990).Ressults of studies for two years showed superior Troy cultivar significantly
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in the seed yield in compare with other cultivar under study by given 2.56 and 2.41 ton/ha in the
first and second years respectively,on the other hand the study in the Syria to evolute to cultivars
showed superior the ILB-1814 cultivar(Dithelmit et al.,2006).Using GA 200 ppm on faba bean
proved an increase in seed yield by 42%(Atiia et al.,1998)While parassinosteroides has positive
effect in increasing faba bean growth and yield (Kamura and Takatsu,2009).

Plant protein is consedred as cheap protein source because of high fakes of animal protein.(Ali
et al.,1990).The cultivars of faba bean differ in their seed content and yield from protein because
the difference in the genetic type,environmental conddtions,date of sowing and crop management
processes.The chemical analysis of faba bean cultivars showed seed content from protein ranged
between (26%-39%)(barrate,2002).While other studies reported( 24%-30%)(Abdel,1997)and
32..44%-22.66%(Abdulrahmaam,2005).

Growth regulatos can redistriub nutrient actively for fruits,Results of studies appeared spraying
faba plant with IAAaccumulate soluble protein on the plant parts due to role of growth regulators
in increasing gene exprssion and direct increasing in  many mRNA after auxin
addition(Gaddalla,2010).

Materials and methods

Afield experiments was conducted in winter season 2012-2013 in Kifri city- Garmian -Iraq
Kurdistan region to study the rolr of plant growth regulators IBA and NAA in reducing flower
dropping of two cultivars(Local and Espanish)and its effect on seed yield.

Asplit split plots design was used with three replications. The main plots included the cultivars
(Local and Esdpanish).The sub plots were plant growth regulators (IBA and NAA).The sub sub
plots represented four dates of plant growth regulators application:Control(no application).soaking
of seeds presowing in the solution of IBA 150 ppm and NAA 150 ppm,sprying the plant at branch
stage and beginning of flowering which signed as S0,S1,S2 and S3. The soaking continued for 8
hours then seeds dried at room temperature.the soil was drown byMold board plow,levled and
divided to plots.The area of each plots 8 m2 containing 6 rows with 4 m length,The distance
between rows was0.3m and between hole and other 0.3m while the distance between block and
other 1m.The seed was sown 1st of November in plots 2*4 m contain 4 rows with 0.3m distance
between plants,Nitrgen fertilizer(N 46%)added at dose 60 kg/ha half of it added with 60 kg/ha(
P20445%) fertilizer in the soil preparation and the second half of nitrogem fertilizer added after
45 days from sowing.Seedling was transplanted after 2 weeks from growing.Plants of middle raws
harvested for each experiment unit on 20 april to estimate vegetative growth properties, The soil
was analized to determain its physical and chemical propoties.The E.C.3.35,PH 7.61,0rganic
matter 1.41%,water salinity 4.88 decisemenes m-1the experiment irrigated by well water while
climatic datas was fixied in the table.(1)

Plant growth regulators IBA and NAA were from growth promoting group(Auxins) enhance
the growth shoot length by elengotion the cells. Times of growth regulators addition were:
Soaking the seeds in water for 24 hours(Control) (S0)-.

Soaking the seeds in IBA solution (150 ppm)and NAA(150 ppm) for 8 hours then dried in shade
(S1)-.

-Spraying plants on branching stage (S2).

Spraying plants at less one flower opening stage (S3)-.

Spraying process was carried out at morning by using aplastic barrier to avoid volatile growth
rregulator to other plots and the properties below studied:

* Leaves content from chlorophylls :
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Was estimated according to Linchter thaler wich motioned by (Zhang and Kirknan,1996).by
using the equations
Chl a=12.25A663.2-2.79A646.8
Chl b=21.5A646.8-5.10A663.2
Total Chl =Chl a+Chl b
Were as:

Chl a=Chlorophyll a mg/g dry weight.

Chlb= Chlorophyll b mg/g dry weight

*the small number refer to wave lengths masured by spectrophtometer apparatus.
*Leaf area index(LAI):

Estimated by using the equation:

LAI=LA(L/GA) (Isaa,1990)
Note-:

LAIl=leaf area index

Were as:

LA=leaf area (Cm2) estimated by disc method.

GA=The area utilization by the plant.

*Percentage of flowers dropping:

Estimated by using the equation:Dropped flowers percentage = Number of dropped flowers/

Number of dropped flowers + Number of pods.(Al-bayaty,2006).
Seed yield / plant (gm)*:

Plants for each Experiment unit at crop maturity then taken the range(Al-bayaty,2006)..
Estimated by harvesting the middle
*percentage of seed protein:

Estimated by using Microkchildal apparatus according to the method of (Scheflen et
al.,1961).The seed protein percentage calculated by the equation:
Seed protein percentage = Nitrogen percentage X 6.25.
RESULTS AND DISCUTION:

Data in table ( 2) indicte superior of the local cultivar leaves content from chlorophyll a and
total chlorophyll significantly by given( 7.19) and( 11.63) mg/g dry weight respectively, while
Espanish cultivar superior in chlorophyll b content reached (4.43) mg/g dry weight and Less
percentage of dropped flowers reached (78.91%) .The same table refer to superior plant groth IBA
in the leaves content from chlorophyll a and total chlorophyll by given (7.22 )and (11.76) mg/gm
dry weight respectively and gave highest leaf area index reached (0.84),Less dropped flowers
percentage by (78.48%) and highest seed yield reached (13.14) gm/plant, The diffrenec between
cultivars attributed to the genotype and the difrence in the response to the growth regulators by
plants.

Table( 3) datas showed the significant effect of plant growth regulators date addition, The
addition in the beginning of flowers stage(S3) gave highest laef content from chlorophyll a and
total chlorophyll by given( 7.33) and 4.50 mg/gm dry weight. The same treatment gave highest
leaf area index( 0.61) ,Less dropped flowers percentage by (75.55% )and highest seed yield plant
reached (15.81) gm/plant while highest protien percentage of seeds was in the branching(S2) stage
by (19.6%). This treatment in chlorophyll content increased leaf area index and lessened dropped
flowers percentage and this lead ti increase the seeds yield per plant The results are agree with
alkaisse(1996) which spryed faba plant after flowering stage and SeetaRam et al(2002) Whom
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rfered to increase in the flowers content from chlorophyls pigments when spryed plants with plant
growth regulators in the flowering stage.

From table (4) we can see the significant effect for interaction amoung cultivars,growth
regulators and addition date,Espanish cultivars treated with NAA beginning of flowering stage(S3)
gave highest leaf content from chlorophyll a and total chlorophyll reached (7.67) and(12.15)
mg/gm dry weight, The same interaction gave highest leaf area index (0.88),Less dropped flowers
percentage by(68.1%) and highest seed yield reached 21.30 gm/plant.The plants are differ in ther
response to the type and date of plant gtowth regulators addition (Atiia and Jaddoh,1999).Our
results are agree with Burkhard and Killer(2003) whom refer to decrease in the dropped flowers
and pods and increase in the seed yield of soy bean plant teated with plant growth regulators at
flowering stage and Alwaan et al., (2003) whom sprayed plants with promoting plant growth
regulators .

Table(1):Climate data for season 2012-2013

Mounth  Year Temperature(C°) Humidity (%) Rain(ml)
High Low

November 2012 19.1 4.7 58.0 30.1
December 2012 16.2 3.1 61.2 38.2
January 2013 15.7 5.0 65.0 67.2
February 2013 16.4 9.9 64.0 34.3
March 2013 21.4 11.2 52.0 44.4
April 2013 31.8 18.4 47.0 29.9

Table(2):Effect of cultivars in leaves content from chlorophyll a,b and total chlorophyll and some vegetative and

Quantitativ characters.
Chracters Cultivars Growth regulators
Local Espanish L.S.D 0.05 IBA  NAA L.S.D 0.05

Chlorophyll a (mg/g dry weight) 7.19 7.04 0.041 7.22 7.10 0.036
Chlorophyll b (mg/g dry weight) 441 4.43 0.020 4.38 4.3 N.S
Total Chloroph(mg/g dry weight )11.63  11.49 0.011 11.76  4.38 0.09
Leaf area index after 120 days 0.62  0.62 N.S 0.84 058 0.02
Flower dropping percentage(%) 76.91 78.91 0.78 78.47 80.52 0.37
Seed yield/ plant(gm) 1459 12.49 0.26 13.14 1194 0.14
Protien Percentage (%) 18.53 18.47 N.S 18.40 1861 N.S
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Table (3):Effect of date IBA and NAA addition on leaves content from chlorophyll a ,b and total chlorophyll , some
vegetative and quantitative characters.

Characters Date of addition
SO S1 S2 S3 L.S.D. 0.05

Chlorophyll a (mg/g dry weight) 7.22 6.94 6.98 7.33 0.033
Chlorophyll b (mg/g dry weight) 4.40 4.40 4.29 4,50 0.058
Total Chloroph(mg/g dry weight) 11.62 11.34 11.27 11.81 0.030

Leaf area index after 120 days 0.55 0.57 0.59 0.61 0.01
Flower dropping percentage(%)N 81.20 80.8 80.1 75.55 0.92

Seed yield/ plant(gm) 11.95 10.99 12.46 15.81 0.47
Protien Percentage (%) 18.44 18.71 19.6 17.3 0.51

Table (4):Effect of iteraction amoung cultivars,growth regulators and addition date on leaves content from
chlorophyll a ,b ,total chlorophyll , some vegetative and quantitative properties.

Cultivars  Growth  Aiddition Chlrophyll Chlorophyll Total chloroohyl leaf area flower seed protien
Regulator date a b index dropping yield percentage
(%) gm/plant (%)
S0 7.49 4.46 11.95 048 83.0 14.73 18.4
S1 7.38 4.49 11.87 053 775 10.78 17.19
Local IBA S2 6.54 4.08 10.61 049 741 18.7 19.67
S3 6.89 443 11.31 086 748 18.12 17.65
S0 7.41 471 12.12 048 836 853 185
S1 7.27 4,50 11.17 048 811 11.26 194
NAA S2 7.28 4.34 11.62 0.70 844 9.50 19.69
S3 7.24 4,50 11.74 050 787 13.13 16.95
SO 7.38 4.49 11.87 0.71 79.37 11.73 18.11
S1 6.95 4.30 11.26 0.61 775 12.36 19.14
Espanish IBA S2 6.89 4.34 11.09 056 77.4 11.31 20.63
S3 7.20 4.47 11.98 0.48 80.6 10.67 15.67
S0 6.59 3.95 10.54 054 81.0 12.78 18.57
S1 6.14 4.30 10.44 0.64 84.3 9.59 18.29
NAA S2 7.20 451 11.71 0.61 81.6 10.30 18.40
S3 7.67 4,58 12.25 0.88 68.1 2130 18.0
L.S.D. 0.05 0.12 0.12 0.060 0.02 186 092 1.04

284



(2014) — (1) 2329 (14) Aaall L) 50 o glall y <5 daals A
ISSN: 1813-1646 (print); 2664-0597 (Online)

Refrences:
- Abdel,C.G.(1997).Physiological studies on growth, flowering, fruit setting and yiled of faba
bean (Vicia faba L.) .Ph.D.Thesis Mosul University - Iraq
- Abdool,K.S.,and Mohammed,S.S.(1984).Efeect of cycoceyl and gibrellic acid on faba bean
seedling .Iraqi Journal of Agriculture Science (Zanco),l,45-75 .
-Abou-Elleil,G.A, and EI-Wazeeri.S.M.(1978).Significance of foliar application with
certain growth substances for controlling seeding in faba beans (Vicia faba
L.)Agric Res.Rev.56(8):59-63.
-Abdulrahmaan,A.M,(2005).Effectof Cobalt addition and spraying with Manganez

on physiology and growth o f faba bean (vicia faba L.). L.).M.S.Thesis,College
of Agriculture,University o f Tikrit
-Ali, H.j., Taleeb, A.,and hamed,M.J.(1990). Legums Crops. Ministry of Higher
Education and Scientific Research:Baghdad University
- Alkaisse, W.A.M. (1996).Effect of some growth regulators on difference cultivars of faba
bean (Vicia faba L.).Ph.D.Thesis College of Agriculture,University of Baghdad.
-Alwaan.A.A.,Razak,K.F.and Thamer,K.M.(2003).Effect ofsprsying different concentrate of
Atonik on herbage and yield of Opalin on inheated green house.J.of Karblaa
University,1(4):1-8 )

- Attia,H.J.(1985).The effect of plant populatin growth regulators and irrigation
development and vyield of spring sowing field bean (Vica fabal.)Ph.D.Thesis,Canterburry
University .New Zealand :

- Attia,H.J.,Alyunis,M.A.,and Alkaisse,W.A. (1998).Effect o f some plant growth regulators on
flowering and faba bean yield Joamaz ofAgriculture Scfeace:29,l - Attia,H.J., and
Jaddo,K.A.(1999).Plant growth regulators Thr Theory and application.dar Al-Kutub for typing and
application Baghdad
- Chapman,G.D.and WFPeet(1983) Procurment of yield and broad beans. Outlook on
Agriculture 9:131-138.
- Diethlem,R.,Keller,E.R.,and Bangerth,F.(2006).Interactions between the application o f
growth regulators,Yield compenents and content of photohormones in the fruits of (Vicia faba
L.) FABIS.Ngws fetter,No1 .

FAO.(2010).data base: Rome ltaly  -.

- Gaddallah,M.A.A., (2010).Effects o f indol-3- acetic acid and zinc on the growth, osmotic
potential and soluble carbon and nitrogen components of soybean plants growing under water
deficit).Arid.Environ.44:451 -467 :

- lIsaa,T.A. (1990) .Crop Plants Pysiology.Translated for (F.B.Gardener,R.B.Pers and
R.L.Mejtel),College of Agriculture,University of Baghdad

285



(2014) — (1) 2329 (14) Aaall L) 50 o glall y <5 daals A
ISSN: 1813-1646 (print); 2664-0597 (Online)

- .Kamuro,Y.,and Takatsuto,S.(2006).In parssinosteroidal planthormones(Sakural, A., Y
okota,T. ,andClose,S .Deds). Springer,okyo,pp.223-241 )

- Khider, A.A.(1983).Effect of nitrogen and phosphate fertilizer on growth and vyield
chracters of four faba bean cultivars under rainful condition in north of Iraq.Ms.Thesis
College of Agriculture and forest,,mosul University .

- Mohammed. A. A.(1983).Plant Hormones Its physiology and Biochemical.translationed for
(Tomas Mor)College of Science: Baghdad University, Iraq

- Monteith,J.L(.2007).Climate and the efficiency of crop production in
Britain.Phil.Trans.R.Soc.,281:277-294

- Pilet,P.E, and Hofer,R.M.(2009).action de kinetin sural crossance at la teneur
enchlorophyles des raciness,Physiol.Plant.19,1026-1037 .
-Schluz,S.,Keathning,J.D.and Weals (2009).Prpductivity and residual of legumes, rice —
based cropping awarm temperature environment legume biomass production and N fixation
Field crop Prees61:23-35 .

- Shibles, R.M. Anderson, I.C., and A.H. Gibson ( 1973). In crop physiology,
ed.L.T.Evans,Cambridge University Press, London. 151-189 )

-Seetaram,S.,B.viday Vardhini,E.E.SujathaS.Anurdaha(2002).Barassinosteroids: Anew
class of photohormones.Current Sci.India 82(10):1239-1245.

-Zhang,J., and Kirknan , M.B., (1996).Antioxidant responses to drought in sunflower and
sorghum seedling. New phytol.132:361-373 )

-Zeng,C.C.(2007).Investigation of flowering and pod setting of different Vicia faba
cultivar.Guangdon .Agric.Sci. China,:3i-33 .

-Scheffelen,AQ.C.,Muller,A.,and Vanschouenburg,J.G.(1961).Quick test for soil and plant
analysis used by small laboratories.Neth.J.Agric.Sci.9:2-16 .

-Burkhard,J.,and Keller,E.R.(2003).Ifluence of plant density,gibberellic acid and site on the yield
and yield components of different faba growing types.FABIS 7:37-39

286



