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ABSTRACT

In order to evaluate the effect of drought stress on biochemical changes in twenty genotypes of chickpea an
experiment was conducted in the experimental farm of Rainfed Research Institute of Sararoodi Kermanshah and
Research farm of Islamic Azad University of Kermanshah during 2006 and 2007, in two separate experiments,
irrigated and rain-fed conditions in a compound test in a randomized complete block design with four replications.
In this study 20 newly introduced genotypes were compared based on Indices of drought tolerance. After field
experiments conducted between twenty genotype and varieties of chickpea, three drought resistant genotypes (Azad,
ILC.482 and ILC.1799) and three drought susceptible genotypes (Hashim, X96. TH62K2 and FLIP.97-219) were
identified and the amounts of potassium, sodium and calcium, proline amino acid, soluble proteins, soluble
carbohydrate were measured in the grains. In comparison of rain-fed and irrigated conditions, proline
concentration in the grains increased, while potassium, sodium and calcium decreased. Measured parameters
reaction was different among susceptible and resistance genotypes to drought. All parameters were greater in
susceptible genotypes compared with resistance ones. As an overall result it could be said that among the measured
biochemical parameters proline can be used as a biochemical indicator of drought resistant in varieties of
chickpeas.
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INTRODUCTION

Drought is a major factor limiting productivity iagriculture and have caused a collapse in foodymttah by
reducing uptake of water and nutrient. Plants undesught stress show different responses. Chandges o
morphology, physiology and changes in the biochahiit face of drought stress in plants can be sAerong the
biochemical changes induced by drought stress eanoimpatible dissolved in dry conditions of stridsged. In the

dry conditions of stress, try to see the conterthefr water-soluble material accumulate that maog-toxic and
damage the Yah they do not create the extra maitttai facade. Recruiting Recruiting for the dissdlvnaterial is
called M-compatible. Some of this biochemical isaleé, glycine, phroctan, trehalose, polyole, pr@land poly
amines (2, 8)

In experiments that were conducted to evaluateltbaght resistance in a number of legumes, AmedeSahubert
(2003) show that the pea and bean and pressur¢éodnereasing and maintaining turgor in droughtdibans,
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higher yields were compared with green peas anchvétowever, unlike in beans and peas, increasiagtessure
of the assembly was dissolved. Which implies that decrease in osmotic potential and accumulaticsoloible
materials, the only solution to maintain pressurd eoping with stress is turgor? Furthermore, thegeeriments
demonstrated that calcium contributed only inorganatter in solution is consistent. The resulta atudy about
the effects of osmotic adjustment during drougtesst on yield and yield components of chickpea mnkiuddin
And Khanna-Chopra (2004) showed higher positivee ril improving markers of osmotic adjustment was
associated with yield and yield components of ghéek So that, with increasing levels of droughéssty the
osmotic effect due to accumulation of soluble safists, was obvious. Also in this study it was olesetthat kernel
weight in the lower levels were higher than the oScregulation. In response to stress, dry peaggean produce
more grain yield (Moinnuddin and Mathur, 2009) fduhat the stress in the dry, the amount of iogiresluced and
accumulated in the leaves pearl millet augmentatioRig. Finds, however, that the yield as the loathe yield
components of chickpea on the leaves, but the tiefuof drying stress on negative Pierre is thadggn levels.
The study of biochemical and physiological chan@sckpea cultivars Jam, victorious and Cyrus Drdugh
conditions by the style and quixotic Nodehi (138&)orted that higher concentrations of protein emrdrophyll are
considered as important factors in drought resigtaim this review the Jam as a figure of chlordipbgntent,
relative water content and Protein Was higher tidwer varieties. Osmotic adjustment under watersstinduced
proline accumulation was 0.34 MPa.

Despite the sometimes works and sometimes reveeseetults of the case against water deficit caMbpbut the

one that seems to be a useful way for improvingptiormance of responses The accumulation of tiegs of
maintaining the development for clay soil to deptfi&rale is further proof of (Serraj and Sincl&2Q05). Despite
this Turner and colleagues (2007) in their studieshe effects of drought in chickpea in many défe regions and
this was pointed out that the continuous and stadéionship between the beneficial effect of oszgalation and
osmotic adjustment on yield of peas cannot havediseussion be. In this regard the research coaduty Basu
and colleagues (2007) in chickpea genotypes unaemtit stress conditions, it is shown that the el@se in water
potential, reducing the amount of leaf starch astdltsoluble sugars, hexose and sucrose increhsessmotic
regulation of pea genotypes varied But these diffees correlate with changes in carbohydrate cotigmosr the

rate of gas exchange may osmotic potential weaicefbn stress levels, location or stage of plaotvr is

physiological.

In a study on eight cultivars of dry peas in coiodis of stress, it was shown that starch glucoggnantation of
hexose phosphates and the amount of leaf photasistlvere decreased (Basu et al., 2007). In expatarto
investigate the changes of soluble carbohydrateshieat under drought stress conditions, it was reBsethat
drought tolerant plants, the accumulation of higherounts of soluble carbohydrates, glucose, sucfosetose
which can be demonstrated as markers for seleofidnought tolerant genotypes used (Kerepesi anith&a000).
Studies have been done to investigate other effectdrought stress, increased lipid peroxidatioremirane
damage and the amount of hydrogen peroxide and @#tibhed in bean leaves under stress (Zlatev,e2G06).
Considering the above aspects and different biod@mesponse to moisture deficit, seems to beakldgtin this
aspect as peas and other plants in breeding pregr@arimprove drought resistance and power developraed
environmental Sayrtnshhay use said. Since the ehengesistance peas have been investigated, soethiew was
conducted.

MATERIALS AND METHODS

The study of the factorial experiment in completedyndomized design with three replications in Istazad
University - Kermanshah Unit in the crop year was88 and 86-85. In order to select the resistadtsarsceptible
cultivars in both years of field trial in both r&@d and irrigated conditions was performed. In #xperiment 16
genotypes and four varieties of chickp&acér arietinum L.) were evaluated. The cereals sector, the Aljtical
Research Institute for Dryland Sararoodi Kermanshate prepared in both rainfed and irrigated coowlit were
used. Varieties included Azad and local Hashim. Tibkl crop experiment in the years 85-84 and 86@%he
Institute for Agricultural Research in Dryland Saradi, 17 km of road located in Kermanshah-Hamadad
Kermanshah Branch of Islamic Azad University of ikghture Research Farm located at Kermanshah Road-
Hamadan were executed. Seeds of each genotypedidinfection with Captain Sam than two thousandsw
planted at a depth of 5 cm of soil. First year aadond year of planting was 22 and 25 Esfand 13841885.
Between plants in each row, considering the cohstansity of 80 seeds for each plot, 20 cm. Feetiliother crops
were based on plant needs. Experiment water ugrigkter irrigation, the irrigation. Selection oésistant and
susceptible genotypes was based on indicatorsooftit resistance. Field experiments conducted kt\genotype
and twenty varieties of peas, three-ply yield asidht resistant genotypes (Azad, ILC.482 and IL8@9)7and three
susceptible genotypes (X96, TH62K2 and Hashim)aasominent drought and were introduced to meathee
amounts of potassium, sodium and calcium, probodytion and the solution of the grain carbohydtéhem, in
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order to investigate the possible relationship leetw the amount and type of response Drought striess
performed.

Measure the elements potassium, sodium and calbiuomic absorption method were used in orderbtain

potash elements can increase them. The seed usagthniteration detector and their dry weight Afieacing the
seeds in the detector in the oven temperatureat@® 24 hours respectively. The digested sampldlfpbalance
the percussion, 2/0 g of seed powder from each lsawas transferred into small beakers and wet digesnethod
stagger a 70% free iodine and perchlorate and tenyes begin to help them digest the Sh. The brostors of

the solution obtained in the first and with morathesmoke and evaporate iodine color; the colon® e can be
transparent. BARS yield to the stage, cut heatimd &fter cooling, the digested solution with distl water twice
and Meyer vellum for managing low measurementhe$e¢ elements were used.

The measurements managing low iodine value (Bated.,e1973), Beginning 0.5 g seed powder with ftdie
balance the 0.0001 g and the tube experiment andQh. 3% free iodine is added to the (3.3 g iodmd00 L
distilled water solution of iodine powder) and wasving well. After a good stir, the solution usiihatman paper
a smooth, flat and they were extracting. ExtraothfrRecruiting tubes removed and the experiment thasloor
with the 2 M L the representative of the yield &M S. L is iodine one Edges were added to glassstand then
close the door the experiment, the dead snakeeérhonr at a temperature of 100 ° were. A repretieatéor the
bottom of the yield, each sample, 0.125 g powdehefyield in two mm Sulfur iodine a M 6 and 3 MSL lodine is
a round glass-edge solutions. In order to bettmlve the solution was stirred for two hours kigsimagnet stagger.
After the shield time the snake, the experimenesuthe container immediately Ice water to stopréaetions were
in our yellow hero to red (brick color) was obseatv®lore than one experiment, after removing theesuim the
container Water and ice in order to separate tfrege other Meier material, the amount added to esachple, four
L toluene and then close the lid of the tube wdraken. Percent at a round-iodine solution. Peroppi light
absorbed by a solution of a sample (yield) at aekength of 520 nm with a spectrophotometer Rayldiyivel
1600 - UV Measurements were managing.

Managing for measurements of dissolved sugarsMllOextract was previously removed from the bottand into
a pipe the experiment, then 4 L reagent (yellowy aesample was added to the bottom. Representsttmm for a
warm meal 150 M 100 M Sulfur lodine is a 72/0 H jaogether on the volume of iodine added. Free tmiedine-
sulfur yield better than the one, free iodine bifusufoot lan vellum step one in the water. The thieam the free
iodine vellum helps to dissolve. The experimenegtibontaining the sample extract and representsolle in the
bin for 10 minutes the snake was placed in a teatpax of 100 °. Recruiting during the term of thieemn color of
the reagent should be rounded Yale mattress anfitii® goluble extract was. After cooling the samplerception
of light absorption at a wavelength of 625 nm vethpectrophotometer measurements mentioned weragmagn
Perot method for measuring dissolved Bradford ()9@7 each sample in a tube experiment value Odeep
powder with 25.6 L M extraction buffer solution wasixed for 24 hours in the refrigerator (for a bott An
extraction buffer solution L 4.121 grams or morettod of distilled water in a solution of iodine acklorine free
normal solution by S. 8.6 to change the buffer Smuwas used). The shield of the period, the tuipethe
experiment 6000 rpm for 20 minutes collar on exireespectively 0.1 the above solution tube expeninfextract)
removed and 5 M L reagent B (water color) roundealdtbdine (reagent B for a bottom, 100 grams of Roee
ethanol mixed with 50 M 250 L and 800 yield to thdume of the solution has passed from the flat smdoth
with a solution volume of 100 | M. Free iodine gpldosphorus in a pure distilled water was compléteti000).
The existing solutions were placed in the appanagegssary perception of its absorption in the Vesnggh 595 nm,
and to compare notes with the standards of thetPmeption leaves solutions were obtained (cdnteagent).
Data and draw shapes, the application MSTATC an@EXwas used.

RESULTS AND DISCUSSION

The results of analysis of variance values foripgylsoluble proteins, soluble carbohydrates, sodipotassium,
calcium and potassium to sodium ratio (K/Na) Showed except in soluble carbohydrates, betweemgématypes
studied (including three genotypes resistant tougihd and drought-sensitive genotype), there araifgignt

differences. Values mentioned traits, except fdulsde proteins and soluble carbohydrates, watedrgrconditions
significantly influenced the field (environment) rgelocated. The interaction of genotype and enviremt, except
in soluble carbohydrates and calcium, were sigaiifi¢Table 1).

Genotypes compared to the values of proline, selpbdteins, potassium, sodium and potassium taisoditio K /
Na , Was observed at the highest levels of praing K / Na The genotype X96.TH62K2 (Sensitive toudsht),
was present. The highest amount of soluble progangslow amounts of potassium and sodium in Hagbiought
sensitive), there can be reasons for the growthfanction of the occurrence of drought stress (€a2). These
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results indicate differences in response to enwiramtal conditions, different genotypes Drqgablyt @odnpliance
with them. Gunes et al., (2006) in their testsheak a level of nutrient uptake of chickpea genesym drought
conditions to reduce them in this condition wasedathat among the different genotypes. Irigoyididle (2006)
Increasing concentrations of proline, soluble ssigard proteins in alfalfa genotypes showed thecesffef drought
stress. Perez- Alfocea et al., (2006) comparedidwaato species under osmotic stress, proline aludblsosugars to
increase the amounts noted. Gallani et al. (20@8nty chickpea genotypes in the study of reactiondry and
drought conditions, low amounts of some minerathsas potassium and showed differences betweertygpeso

However, the impact of dry conditions in the farmvieonment and the occurrence of drought stresspeoed

Bashrayt blue, on the traits and values is evideatthat the occurrence of farm land, grains peglivearly doubled
the amount of mineral elements potassium, sodiuthcatcium decreased. Ratio K/Na the dry conditiavsich

can be found to increase relative to the packinguijh the regulatory role of potassium in stomataning (Table
3).

The above findings results in studies of other atigators has also been mentioned (Ma and Turf€6)2 (Rascio

et al., 2006), (Tejera et al., 2006), (Hu and Schmaiter, 2005), (Moinnuddin and Khanna-Chopra, 2004mede
and Schubert, 2003), (Yancey, 2001), (lyer and &aph998), (Yoshiba et al., 1997) and (Bouslama and
Schapaugh, 1984).

Seeds of six genotypes were compared to prolinagmeous and dry conditions, shows an increasinud tre
compared with the water dry conditions proline, @ing is six genotypes (Figure 1) on average onfitise three
genotypes (resistant to drought: Azad (ILC.1799C.U82, To increase the amount of proline in drydithons,
weaker, and three second genotype (susceptibletaht: Hashim, (FLIP.97-219, X96.TH62K2 Was moggese.
At the same time increasing proline drought-resisteed ILC. 1799 In dry conditions, most of théenttwo
genotypes (Figure 1). Results indicate differereo@®ng genotypes in response to drought stressghrosmotic
adjustment, regardless of genotype resistant amegtible to drought is having. Some researchenst it in their
tests if they ( Basu et al., 2007) and (Toker gt24105).

Amounts of soluble proteins studied genotypes iimfed and irrigated conditions, indicating that tieéease of three
genotypes , ILC.482 FLIP.97-219, The amount of éase in the three genotypes ILC.1799 , Hashim and
X96.TH62K?2 , Partially reduced (Figure 2) indicdtat the role of heredity side of the control eamiment is
Brmgdar soluble proteins ( Irigoyield et al., 2006

Sodium and potassium values of grain and dry cmmditin all genotypes, compared Bashrayt waterciwheéduced
the value of all genotypes, were not identical (iFgg 3 and 4) so that the lowest Azad-fall genoaype genotypes
ILC.482 And Hashim, the largest drop in the amafreaodium in dry conditions, the water showed (Fégh). The

greatest decrease in potassium content in dry tondj drought resistant genotypes ILC.1799 wasoiesl in the
potassium content is less susceptible to drougimpased with other genotypes before Hashim, whoshadied,

little loss of potassium in dry conditions, the Bath is observed to blue (Figure 6).

Gunes et al. (2006), Saffan (2008), Hu and Schritielhg2005) and Gallani et al., (2003) in his msh about the
effects of drought and mineral nutrient uptake haeénted to similar results. Changes in the ratdNg)
Genotypes, in dry conditions than blue, (Fig. @ thtio of genotypes ILC. 482 Hashim and a subistaintrease in
the other genotypes, indicating a partial loss,cihieflects the diversity of values K / Na Genotyjoeresponse to
the drought conditions are dry. At the same time lsa seen that the values change K / Na Such asgpoin and
sodium, is essentially the same relationship withdegree of drought tolerance of this genotype/frtbe results
of other studies point out that (Basu et al., 200(Moker et al., 2005) , (Amede and Schubert, 20081 (Keller
and Ludlow, 1993). It appears that the relationdieépveen potassium and sodium K/Na And their intévas in
Brykdygr drought resistance in chickpea genotypedised, such as salinity does not affect (Saffi® , (Tejera
et al., 2006) and (Hu and Schmidhalter , 2005).

The correlation coefficients in the study of laldorg and field performance in aqueous and dry, lmarseen that
among the three elements of mineral, organic seédis values (proline, soluble carbohydrates adgims) is. So
that the increase of these elements, leading teralegrees Drgyah osmoregulation by organic comgmwame
present (Table 4-18). Value of the ratio of prolk#a) had a significant positive correlation inalies a positive
role K / Na Drtnzym Pea genotypes studied is osm@®ascio et al., 2006) And (Behboudian et al, 308hong

the biochemical traits examined, amounts of prodind total soluble proteins with a farm operatiamg significant
negative correlation between sodium and potassiitim afarm operation, had a significant positiveretation

(Table 4-18). Changes in the compositions accorttinthe respective genotypes in blue and dry camwit the
amino acid proline as a biochemical indicator idtreed in response to drought and osmotic adjustriiéig result
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has been confirmed by other researchers (Saffa8)2(Lafitte et al., 2007), (Ma and Turner, 2Q(8)anickavelu
et al., 2006) , (Stiller et al., 2005), (Raschk®87) and (Stewart and Voetberg , 1987).

Dryness causes the accumulation of soluble proteidsfree amino acids such as proline are in diffeplants (1).
Klasn (2005) reported that proline is a reliableidator of resistance to environmental stress bptsland estimate
the threshold stress for yield in tomato is a frlipenitent (2006) reported that chlorophyll cotanand b
Chlorophyll ratio a/b under stress.

Table 1- Results of ANOVA testing the effect of draght stress on biochemical properties of chickpeaegotypes

SOV DF Some of Squares
Proline  Soluble protein Soluble carbohydrate Sodium Potassium Calcium K/Na ratio
Conditions 1 340.T 819.7 5.93"™ 831.23 316379.7 270.9 114.9°
Genotype 5 64.1 814161™ 5.17™ 4834 1941437  7.42™ 760.0°
Gen*Con. 5 207 2180.2 0.612™ 178.6" 20736.2  14.16™ 120.6°
Error 24 1.24 825.1 25.63 2.77 2922.7 16.6 11.7
CV (%) 9.52 12.74 4.15 6.96 8.29 5.72 11.22

ns: not significant; (*) and (**) represent significant difference over control at p<0.05 and p<0.01, respectively.

Table 2- Influence of rainfed and irrigated concentations on biochemical properties of chickpea gengpes

Condition proline mole,u Iy Sodium 100 mg/g Potassium 100 mg/g Calcium 100 mg/g .K/Na ratio
Irrigated 8.62b 28.71a 745.77 a 73.92 a 28.69b
Rainfed 14.77 a 19.1b 558.28 b 68.43 b 32.27a

* Values followed by the same letter within the same colurms do not differ significantly at p =1% according to DMRT.

Table 3- Comparison of biochemical properties in cickpea genotypes

Genotypes Proline mole/J I9 Sodium 100 mg/g Potassium 100 mg/g Calcium 100 mg/g K/Na ratio
Azad 9.02¢c 166.3 ¢ 7128 a 37.75a 18.83d
ILC. 482 11.09 b 217.3b 700.5 a 30.96 b 27.37¢c
ILC. 1799 12.35b 207.4b 759.3 a 18.75d 40.49 b
Hashim 91c 266.8 a 288.1b 1556 e 20.23d
X96. TH62K2 17.85a 2579a 7474 a 15.87 e 47.2a
FLIP.97- 219 10.76 bc 236.8 ab 7039 a 24.52 ¢ 28.74 ¢

* Values followed by the same letter within the same colurms do not differ significantly at p =1% according to DMRT.

Table 4- Correlation coefficients among biochemicgbroperties and grain yield

Proling

0.151™ [Soluble carbohydra

0.148™ 0.290™ Soluble protin

-0.447 -0.058™ -0.617 Sodium

+0.072"™ 0.151™ -0.379 0.481 |Potassiur

0.262™ 0.009™ -0.134™ 0.402 | 0.393 |[Calciun

0.547 0.195™ 0.267™ 10.613" | 0.352™ 10.078™ KIN ratio

-0.609" -0.124"™ -0.594 0.696 | 0504 0.256™ [-0.310™ | Grain yield

ns: not significant; (*) and (**) represent significant difference over control at p<0.05 and p<0.01, respectively.
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Fig. 1- The effects of irrigated or rainfed conditons on chickpea genotypes
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Fig. 2- The amount of soluble proteins in studiedenotypes at both irrigated and rainfed conditions
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Fig. 3- The amount of sodium concentration in grainin studied genotypes at both irrigated and rainfecconditions
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Fig. 4- The amount of potassium concentration in @in in studied genotypes at both irrigated and raified conditions
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Fig. 5- The amount of K to Na ratio in grain in stulied genotypes at both irrigated and rainfed condibns
REFERENCES

[1] Gunes, N. Cicek , A. Inal , M. Alpaslan, F. Erasl&. Guneri, T. Gazelordu. Plant and Soil Environment.
2006 52, 368.

[2] Manickavelu, N. Nadarajan, S. Ganesh, R. GnanaRla&Chandra Babulant Growth Regul, 200650, 121.
[3] Rascio, C. Platani, G, Scalfati, A. Tonti. N. Dirzo, N.Physiol Plantarum. 200690, 715.

[4] A.Gunes , N.Cicek , A. Inal , M.Alpaslan, F. EraslaE. Guneri, T. Gazelord®lant and Soil Environment,
2006 52, 368.

[5] Amede, T., S.SchubeiEthiopain Journal of Science, 2003 26,37.

[6] C.R. Stewart G. Voetber)ant Physiology, 1987, 83, 747.

[7] C.Toker, S.Ulger, M. Karhan, H. Canci, O. Akdesi, Ertoy, M. CagirganGenetics Resources and Crop
Evolution. 200552, 233.

[8] F. Keller, M.M.Ludlow,J Exp Bot, 199344,1351.

[9] F. Perez-Alfoncea, M.T. Estari, M. Caro, G.Guerrhsiologia Plantarum, 200687, 493.

[10]H. Lemers, F. C. Chapin, T. L. Por2005 Plant Ecophysiology. Soringer. New York.

[11]H.R. Lafitte, G. Yongsheng, S.Yan, Z.K. LliExp Bot,2007, 58 , 169.

[12]1. Kerepesi, G.GalibaCrop Sci. 200040,482.

[13]J.J. Irigoyen, D.W.Einerich, M. Sanchez-DiBhsiologia Plantarum, 200684,552,

[14]K.Raschke, Action of abscisic acid on guard cdlfs. Stomatal Function, Zeiger, E., Farguhar, G.&nd
Cowan, I.R., eds., pp 253-279. Stanford UniverBitgss, Stanford, Calif987.

[15]L. S. Bates, R. P. Waldren, and |. D. Tedlent and soil, 1973 39,205.

[16] M. Behboudian, H. Qifu Ma, N. C. Turned. Sci. Food Agri., 2001, 81, 1288.

[17]M. Bouslama, W.T. SchapaudBrop ci., 1984,24,934.

[18]M. Parsa, A. Koocheki, H. Heidari Sharifabad, Rextings of the First National Conference on Pukg=83
October2005 Mashhad, Iran.

[19]M.M. Bradford,Annual Biochemistry. 1976 72: 248.

[20]N.C. Turner, S. Abbo, J.D.Berger, S.K. Chatury@ld. French, C. Ludwig, D.M. Mannur S.J. SinghSH
Yadava, J Exp Ba2005 58, 187.

[21]P. S. Basu, J. D. Berger, N. C. Turner, S. K. Otvaili, M. Ali, and K. H. M. SiddiqueAnn. Appl. Bial. .2007,
150, 217.

[22]P. S. Basu, M. Ali, . S. K. Chaturvedindian journal of experimental biology , 200745, 261.

[23]P.B. Mathur, V. Vadez, M. Jyostna DeviLavanyaMani, K.K. Sharma, K.KMol. Breeding, 200923,591.
[24]P.H. Yancey, 2001. Water stress, osmolytes aneipoAmerican Zoologist. 2001,41,699.

[25]1Q. Ma, W, Turner. WAust. J. Exp. Agr., 200646,1621.

[26]R. Moinuddin, A. Fischer, K.D. Sayre,M.P. Reynoldgronomy Journal,2005 97, 1062.

[27]1R. Serraj T.R. SinclaiRlant Cell Environ. 200225, 333.

[28]R.Gallani. J.M. Dighe, R.A. Sharma, P.K. Shar@map Research. 200325, 414.

[29]S. lyer, A, CaplanPlant Phyisiology, 1998116, 203.

[30]S.E.S. SaffanResearch Journal of Agriculture and Biological Sciences,2008 4,159.

[31]W.N. Stiller, J.J. Read, G.A. Constable, P.E. R€mp <ci.,2005 45,1107.

[32]Y. Hu, U. SchmidhalterJ. plant Nutr. Soil Sci., 2005168,541.

1986
Pelagia Research Library



Mehdi Rozrokh et al Euro. J. Exp. Bio., 2012, 2 (6):1980-1987

[33]Y. Yoshiba, T. Kiyosue, K. Nakashima, K. Yamagushinozaki, K. Shinozaki 1997 Plant and Cell
Physiology, 1997,38,1095.
[34]Z. Zlatev, F. Lidon, J.Ramalho, I. YordanoW®iologia Plantarum, 200650, 389.

1987
Pelagia Research Library



