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2- Remobilization



1WA 60— 3T Boylods YOl (SB g ol s Y+ AY

(S 35 4ol

Cudgiine bulyd )3 &5 A8 asuie (yp ol 3 (IS sk
3ySlos oo (23S Ao ye > (ill g S pll b
2)9> Job 9 Cas g g0 y3 &> (g comizen O Gl 3950
il oo 3955 4l 3 Sos oo Jalge (e Sl Al (0
Lajas i ool an (oMol sladaly )d 29 o dloiudin ol ol
235 Jgheo syt d2g

9 Cuo o )Slas b s (105 1 g0 0)93 § Copur (Stuen
3y8des Ly 4l (b sy (Stue (liee Jg 092 5l e
ohad Ll Cod glalase (0 a8 ey o Ll yol opldg SYL
oial38l 3 6 PYL pr il by ey bty b S o
359959 88y 4w 59y (V8) ()0 5 (et (g 215 3 Shos
9 C o (2 gl e g St (Shsed 2929 Canl e (pl 90
2 (V) ohbSen 5 (Sl Loy 3 S b &l (05 2 g0 0)9
5 = ML 3j90 )3 (VA) OhlSen 5 nlowgn (o) £l 3590
(V%) () 9 Sl (5 (8 2555 3)90 53 (V) () Sen
sl odd ()13 co)lag pAS 3)90 )3 (V+) Spag)8 9 5

axdllas 3590 lao prlw U &ild iy 5590 0590 9 AID (i yy o g dild (439 28T (ot (Siod il V€ Joua

QIS g g0 Bygd A g S pw Al 459 S5l

\

\ Ljany”
VAY AR
fesy” A
LY Jes”
Y PV
-I¥os” -Iv0s”
LIvsy' v
e L papEE
50N 5T
ey L[EVERE
J5ea” Jovs™
-5y oyoyE

\ b i ST
s als oy sy
AN &> Ay g0 590
vsy” ails 5,Slos
0" Sojelon 3,Skos
T cuslyy s ls
N Sy gl
N b 4L sl
Nt (Lol 48Ls) GBME sl
IS (=5 saeBlu)oode sl
NI Gy o b ol
Jove™ A &by slaws
g (£55) 5 > &> s
Wi ra 5 PU PN

Lo ) g0 Jlisl pokaw ;3 )b pxe g b pxe p i 5 4yt g NS

&be

65y9lisS” laiss ddore . liwd S 50 oluw g dutus 3955 BBl dils 5ySloe (9 1 ybs WSTy5 SIS Ly AYVY 0 S5 5.0 (gden] =)

.\NY—Y‘RQ@ Y 5 3 dlm o)‘,o.,\f; c\JJ-> ’)‘B‘f 9 JLQ)

o2 FFF o 2l dles cl)lial (dos 5) 5956 Mo 5 celyj NYVYE o Loyl 5.8 (JooeS ol ollai g (5,8, -V

MW o Yoslad YAl ol (65ysliS pole dlome aed byl yd 53 5955 sl 3,Shas puyy MVY (o hano (6351 5 S siuiwgy —V

bl giome el 5 JolS )bl bl o 55 (Y53 3,Skas (dlipl 53 Shae (0,8 s 2 sy (390 pSb YWY p 5, ¥
A L letiol ixis oKl (bl Mol 5 el s i)l ol S dols

oe Yoylams Yoo .ol ol ol); pole dlome w3 3956 celyj 1o i 5b cpnd g (oSS 65ll b AYVA LS bokis g6 ol -0

QDY-55

4ol bl U py3 1 gy aawgd g calise cla w15 )3 ol)5 365 o8 dw 3,5dee linl § 3, Sdos ) addllas AYAY. o M8 =5

uo‘\a ULQ(mol (S22 oKisly u.cl)) _\M,)] wh-w)lf

e AMA) U‘)‘e(' ode Sy yd oKily u.bLf P?J“ _Lf“’l“'“) Cowy ) .\.\.u)‘ L;wl,.»))lf



VoAY L eSS LT s (Cicer arietinum L.)sgss ol o ,Shoe i35 9 0 Sl (iiSTy

@)l_: 2 .)9_’56 rbé) dw b .))S.\A.C gLy WS‘)J Y L;°5 la.g‘s) AYYS £ P..\suua 9 .3 Lf’? Dblj o> ) G (SeSro S L;’I..\;Jf L;o.ulﬁ -A
DA-YY o Vo) sl ojloss Vals ¢(550liS il dlore .cuslS calizes (gl

0, S WY Lde 00 sl Y bl 2 Loyl cod 2450 pB,1 10 wiby 5 Slas p Jge Glaws Cole 35 g wyp MYV o S8 -

e VW e a8l sles lylinl .lges caely; NYYE o gl bl 5.8 (SoeS —) e

5y o by gba (adld 5 (Sfgled Cluogad p CullS )b 5 (Susk) il sl S1ATA o pade Jlp) 5 .p SIS )
IVAYEY o) oylad OF als b plie 5 (5)9liS pole Al .dputio )3 ol 5 w23 3959

w23 9 (ol 3955 8 4 3,8kes (gl 5 2 Sle (55558 (Sl Clioguad ()l w5y b ITAD o plie Slgs) g p SIS Y
YV-YY o s o)Lml") ‘Y'J.l? ‘6)')9LJ.;§ éJL.AO 9 'n9lr— 417:.0 .\.Q(.wo »

pileo 5D @19&.’.3 3955 08y duw D ySlas (glinl 5 0 ySlas 5 culS Fu )l g (S e polaw SIAYAY L pade g, g.p (SIS VY
IYA-TYR o Voslads F als ool elyj slo Limg)s dloxe

Aol 5L . lul s Jlod mod bulid 1 5550 calidre Cuigsf dw pd 3 Sles (glinl g 3,Sdas 1 &g o515 5l adlllas AYYD o (6,5 -V
VP VWA ..\.Q(.wo ‘_54»9.))5 oKisly C,&l)) Jwa)‘ ‘_s.wL.w)lf

5 (55y5iS 58 g pole dle D56 BB dw 3 Sles p o Cudgdone p5U AYAD .o pade g juililes & (SlalS owld iS¢ (oo =0
.\’i—\‘)’ 8 ‘Y D)‘.o..\:) c\’.\.l? ‘L&“ﬁf'lo éJLuo

G595y 2 0 Ses lial 9 3,Sles 0 50 Suiglaied 5 Sigled)90 b paSLE (yp NTVWg (638L 58 (S2oS g gy -V
YeoX0 Lo Nojledd Vals (ol £l); pole alxe (Lens culiaris medik) oie caliso la

(x_L:_u 90 Ceod ch‘)) 2950 Pﬁ)l L;i..u) £ (yx 9 Cole 4350 MYV p pido g . LS o:l)’ )« Ja;)l L;o.]olf o hwg VY
18- Asghar M., and Tahir M.J. 1997. Effect of irrigation scheduling on Chickpea seed yield. J. Agric. Res. 35: 309-

316.

19- Auld D.L., Crock J.E., and Kephart K.D. 1988. Planting date and temperature effect on germination, emergence
and seed yield of chickpea. Agron. J. 80: 909-914.

20- Bruckner P.L., and Frohberg R.C. 1987. Rate and duration of grain filling in spring wheat. Crop Sci. 27: 451-155.

21- Dahiya S., Singh M., and Singh R.B. 1993. Economic and water use efficiency of chickpea as effected by
genotypes, irrigation and fertilizer application. Crop Reasearch. Hisar. 6: 532-534.

22- Duncan W.G., Me Cloud D.E., Me Graw R.L., and Boote K.J. 1978. Physiological aspects of Peanut yield
improvement. Crop Science. 18: 1015-1020.

23- Fougereux J.A., Dore T., ladonne F., and Fleury A. 1997. Water stress during reproductive stages affects seed
quality and yield of Pea (Pisum Sativum L.) Crop Science. 37: 1247-1252.

24- Foroud N., Mundel H.H., Saidon G., and Entz T. 1993. Effect of level and timing of misture stress on soybean
yield, protein and oil responses. Field Crops Res. 31: 195-209.

25- Gan Y., Miher P.R., Mc Conkey B.G., Zentner R.P., Liu P.H., and Mc Donald C.L. 2003 a. Response of Chickpea
to seed size and planting depth. Can. J. Plant Sci. 83: 39-46.

26- Gan Y., Miher P.R, Mc Conkey B.G., Zentner R.P., Liuanel P.H., and Mc Donala C.L. 2003 b. Optimum plant
population density of chickpea and dry Pea in semiarid environment. Can.J.Plant Sci. 83: 1-9.

27- Gebeyehou G., Kontt D.R., and Baher R.J. 1982. Rate and duration of grain filling in durum wheat cultivars. Crop
Sci. 22: 337-340.

28- Husain M.M., Hill G.D., and Gallagher J.N. 1988. The response of field beans (Vieia faba L.) to irrigation and
sowingdate. II. Growth and development in relation to yield . H.Agric Sci. Camb. 111: 233-254.

29- Jones D.B., Peterson M.L., and Geng S. 1993. Association between grain filling rate and duration and yield
components in rice. Crop Sci. 29: 641-644.

30- Jensen E.S. 1987. Seasonal pattern of growth and nitrogen fixatation in field growth Pea. Plant and Soil Sci. 101:
29-37.

31- Malhotra R.S., Singh K.B., and Saxena M.C. 1997. Effect of irrigation on winter sown chickpea in a
Mediterranean environment. J. Agron. Crop Sci. 178: 237-243.

32- Mekenzie B.A., and Hill G.D. 1995. Growth and yield of two chickpea (Cicer arientinum L.) Varienties in
Canterbury, Newzealand, Newziland Journal of Crop and Horticultural Science. 23: 467-474.

33- Miher R.W., and Donahue R.L. 1990. Soils- An Intoduction soil and plant growth (bth ED.) Prentice- Hall
International, Inc. Engelwood cliffs, NJ, USA.



1A 60— 3T cBojlods YO e (S g ol i V0 Q¥

34- Meckel L., Egli D.B., Phihps R.E., Radeliffe D., and Leggett J.E. 1984. Effect of moisture stress on seed growth in
soybeans. Agron. J. 76: 647-650.

35- Ney B., Duthion C., and Ture O. 1994. Phenological response of Pea to water stress during reproductive
development. Crop Sci. 34: 141-146.

36- Ne Smith D.S., and Ritchie J.T. 1992. Maize (Zea mays L.) response to severe soil. water- deficit during grain
filling. Field Crops Res. 29: 23-35.

37- Pawar V.S., Patit P.O., Dahi Walur S.D., and Magar S.S. 1992. Effect of irrigation schedule based on Critical g
rowth stages on yield, quality and wateruse of chickpea. (Cicer arietinum L.) on Vertisol. Indian Journal of
Agrieultural Science. 62: 402-404.

38- Pandey R.K., Herrera W.A.T., and Pendleton J.W. 1983. Drought response of grain Legumes under irrigation
gradient. I. Yield and yield components. Agron. J. 76: 549-553.

39- Singh S.P. 1997. Chickpea (Cicer arientinum L.). Field Crops Res. 53: 161-170.

40- Silim S.V., and Saxena M.C. 1993. Adaptation of spring- sown the Mediterran- ean basin. II. Factors in fluencing
yield under drought. Field Crops Res. 34: 137-146.

41- Saxena M.C. 1993. The challenge of developing biotic and abiotic stress resistance in cool season food legumes.
In: Breeding for Stress toleramce in Cool-Season Food Legumes. (Eds. singh, k.B., and M.C. Saxena) John wiley
& sons, New York, NY. PP. 3-14.

42- Saxena M.C. 1990. Problems and Potential of chickpea prouction in the nineties. In: Chickpea in the Nineties. PP.
13-25. proe. of the second International work shop on Chickpea Improvement, 4-8 Dec. 1989, ICRISAT.
Potancheru Indica.

43- Sillim S.N., and Saxena M.C. 1986. Respanse to supplementary irrigation. In annual Report, Food legume
Improvement. Program. ICARDA, Aleppo, Syria.

44- Siddique K.HM., and Sedgley R.H. 1986. Ghickpea (Cicer arientinum L.) a potential grain legume for
southwestern Australia: Seasonal growth and yield. Aus. J. Agric Res. 37: 245-260.

45- Saxena N.P., and Sholdrane A.R. 1980. Physiology of growth, development and yield of chickpea in India.
In‘‘proc. International workshop on chickpea Improrement”’, pp. 106-120. ICRISAT, Haydarabad,India.

46- Tuba Bicer B., Narin Kolenderand A., and Akar D.A. 2004. The effect of irrigation on spring-sown chickpea.
Journal of Agronomy Asian Network for scientific Information. 3: 154-158.

47- Ullah A., Bakht J., Shafi M., and Islam W.A. 2002. Effect of variosus irrigations level on different chickpea
varietes. Asian Jouranl of Plant Science. 4: 355-357.

48- Zang H., Pala M., Oweis Y., and Harris H. 2000. Water use and water use effieciency of Chickpea and lentil in a
mediterrraneam environment. Aus. J. Agric Res. 51: 295-304.



Journal of Water and Soil (53)9LiS @alioo 9 polke) S g O &y i
Vol. 25, No. 5, Nov-Des 2011, p. 1080-1095 A 1o Ae—1480 .o AT 60— 15T B o les YO wl

Responses of Yield and Yield Components of Chickpea Cultivars (Cicer
arietinum L.) to Supplemental Irrigation in Different Phenology Stages

E. Rezaeyan Zadeh'*- M. Parsa’- A. Ganjali’>- A. Nezami*
Received:14-8-2010
Accepted:2-10-2011

Abstract

In order to investigate the effects of different irrigation regimes on yield and yield components of three
chickpea cultivars, an experiment was conducted during the 2007 growing season at Mashhad. Six irrigation
regimes including I;- full irrigation, I,- irrigation at branching, I- irrigation at flowering, 14~ irrigation at pod
formation, Is- irrigation at seed filling stage, and Is-dry farming without irrigation(main factors). Three kabuli
chickpea cultivars ILC482,Jam, Karaj 12-60-31as (sub factors) in a split block experiment based on randomized
block design with three replications. There were significant differencese between supplemental irrigation levels
on yield and yield components of chickpea cultivars . The results showed that the supplemental irrigation at
flowering had significant higher grain yield (1732 kg/ha), pod number in main and substems, grain number and
weight in plant and 100 grain weight, compared to other irrigation regimes. All traits exclude of pod number in
main and substems were higher in full irrigation than supplemental irrigation regimes. ILC482 and Karaj 12-60-
31 cultivars had the highest and lowest grain and biological yields and harvest index respectively.Grain yield had
significant positive correlation With Seed filling rate (r _0/081")and effective seed filling period (r _0/79™).
Grain weight had the highest significant positive correlation (r -0/75"") with grain yield. The results showed taht
the flowering stage in chickpea cultivars is the most sensitive stage to drought stress and in deficit water
condition supplemental irrigation in this stage may considerably increases yield of chickpea. In tolerance to
drought stress and supplemental irrigation conditions ILC482 cultivar was better compared to other cultivars.

Keywords: Supplemental irrigation, Seed filling rate, Drought stress, Morphological characteristics Grain
yield, Chickpea
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