[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.17.9]

\YAF )@/(J‘) JJ‘ GJL«J/rhbng JL»/N@UA"‘_;}JJL:S d‘yﬁjr}lﬁ

%’j;}@gﬂﬂebLﬂJm'eb)b‘g:JﬁaﬁjM)adﬁuJ’lf):&UJ.JJ.;U

5> Ol & 45 (Panicum miliaceum) Jgons O3

s A s ey DL Uls e g Ol S dase L oMWYIAE 5l g dees

s S

S ol ep ay (Jgmene 051 0 Pl G 85 Hler A, e e s (KA S 4 Jgens 0551 STy o s w
Ay g 9 K g addain 93 53 1SS a5 kel Sled s b OV Cobeul b SO B s edd ORI Wy (o 0395 5 G5 85
O gy A s 5 Ll 3l s oyle cudls 13 ol Glac S s a5 6 bl glales A a23lS (g Ol & Ol
A8 oA e S 55 U5, Gl 85 4ils BAd p g hug,y Ao e 93 53 AT 5 Als SAd o 0 s S5 Al b A 0 5o
a5 Slee 2als s OF 1 esliel o33k 5 ails 3 Shes 3 2alS o i ol adgs b do o 3 Si5 25 . a2dls
RGN T g ijdiﬁdu)kg&ﬁéfﬂ): ad g sldad g A sl &ls Sl 059 RalS g ad s s dils slaw gals 5 b
b S Laiw 555 51 s 4 ads5 [ aeb dlo o 53 25 Jlesl il s Shas (sl 55,8 5 80 g o e 55 55 Jles!
das e QLS B 5 4 lae A3 S Al s dls Sl Gatls g 4 e s ad g Sl asls GalS caw Wl S 055
S iy 43 3 Shes ghyls 5 Ko GLakils W § Gu b SIK-CMLY (85 5 i ad 95 3l M55 3 b 5l K-CMA 5 635
A g b e 3b 4 5 T i gl Cls p a5 dimls 5 1y Of Sl el 033h op At o 55 eed Nn g
A 3 S it ol 53 il o 55 5 Shes iz g 53 S (S (55 ool 5 bl 3 ealital 3,50 O (5558 Bl

S 5 melis ailiis 53 8 (gl p K-CMACS 35 Shlesl cpl 53 S 015 g0 g gomme 53 3

Cils p el (o 5 eslizal 033l ( Jgene 030 ( (S a5 g hdS glaojly

LR O PR W I § AL PSSP L N T+ FCIvS P S N A

dgte gwss b ol (63, 5LES saSLiils (ol OLS (65 ) g 5 LIS Y

Ol (i 5 o she Ay o oDl 31T o8l (65,5188 0dSLils (e (Sla 25 (50 50 308 sl ¥
0L Dl 5 o she Al g o oDl 31T o8l ((65,55LES 0dSLiils el 5 slal ¥

Ol (Do 5 o she Aoy ¢ oDl 13T o315 (635 5LaS 0aSLEils (53,18 Ll 5 el slewl 0

YVO


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.17.9
https://jstnar.iut.ac.ir/article-1-658-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.17.9]

\YAF )L@/(J') JJ' GJW/VﬁDJ’Lﬁ JL»/N@L?A"‘_;}JJL&S d‘yﬁ.}r‘yj&

5 R St g e O30 cidie gl Sns b e
S Sl o g s Oles i Sl e 0 sl S585
L ool s Shes aaslis 55 OLLSen 5 Obile (555 3,5 0
ol e slany 53 s Jlo e s sladls 05 o
by 5, Shas Az Ao L o 035l als 5 Shas Ksls oL
o=l 52 (W) il (g 28 Ol 0500 5 Shas 555 08 )5
u_n‘_}_f 3 ey St Al QLas 0L 5 lsl we
Gk 3l s, See alS ol das o alS 1 als s Ses
o 3 i S 3 Sl e e e S
s S (T8)A sl 4y 3 4l sldad 5 €l O
ot ) St il 050 Shas S 5 s
@L:j4_:¢J|.(\A)\C))J_:J|;da>JW;}>.-MMJ~MS
3o 45 ol & el O 5l S b bl ol CAs
ooals G b sl i 1 a5 Sl Wisd e Jlesl as S
V) s o falS @ls 059 5 ad g 53 &l sl

Loy ab ld) ce o fals 31 Wlg e ails 055 el
5 Jsd agey ol 3 Sl Ol OuS ey Jsb el
ol sl e O3l 4ils Ol 655 a5 Al HLehl O s s
5 o5 S (Lag phase) ¢ U5 36 S - il d> o 5o
St 055 o 5 0352 Jsbow pled al e S oyl Jl
S oS wls et Ak Al e =Y (V) oS OF s als
Ly aallan 3 OLLSan 5 b S e 13 i it o
dosls Ll i Opds 5 A5 Ll s (sl e O30 Gl
Loyl s (Pl [oals Sost 25 Lol 5 s als 5 03
L &l s ale e e Job EalS o S i
Sl als ds )3 YO s |y wils ol O35 ok ol 5 s

35t Sl b (oS Ll 5 3 oS (635050 51 S
Shestial o33 3 5) Bl Of O s 05 4ils 5 Shes
s Ol Sleslinal exjl p Sis i 3b el (O]
ol L 4ils o Shas o cpl 5 A5 2l 5 0l wlS ¢
Ol (VF) ol S Jls Ol ge a4 sl oslane 3L Lo e

Gl Set a5 Jal s 5 05,0 o Sl esliad e33L 4 sl

4o dle
03 OLALS A5 oS ssdome Jalge 51 (SO Of 35008
Cudgdoms 5 O ,a0 5 oed Ol 055 305 .(YYLYY) ol
Ay s Ayl s (S S Sy e 4S5 ol il
O BT 55 5e 3 adllas 4 i e g 3 pd e 215 OlALS
Sl S e 5 (S a plie o) Sl 5 S
o> 55 (YO 5Y ) S e b 1 O WS G as
e s ol e & s O 5 5 anass
Jle PG RESTPUPE o s el (65,558 s el
Flaizl 5 ol (S5 (S5 Jel e oz
S Lt Sl eslinal ol JUs 53 000) 5l Ko
Aalys EalS oo comalin (555 asl 05 ol
ol JalS Jsol & a5 oS b s ol o3 015,528
53 Vsmome ool 0351 oo 53kl i Sl mmes Sy ke b
531 0T b e O Sl g oslin ol sl 108 Ll
el ol 1 .(Y0) 58 aslizal A, e >
s B g0 5 03 ALS e s Gl

> gmr oy posls Vyame 3, Shae ol i At
el sl gLl 5 s O Sl esliul o33 5 3 Shes
Sl - s sl O3 g J5e Cudls a5 AL Ll (Y)Y 5Y0)
A s e bty (Son e S5 gladase 53 Shes
S el (0) 555 e ssdms (o 55 L e Jilie
S S ol OlalS s Slas (6,8 IS8 5 a8, S5
s bl LS simp s 1,8 e 13 Si 1 a8
(V) 5 dal gt 330 TSl SIS aslizal gl OlalS Sl

G s (ol ol ussdo sl oS Ll
Ll e (S L OlalS il e 4 gslS
Jds 0ol il a5 Al el Sl SISl
Sl ony Slopar 2 il 5 A3, Jab 035 568
S e doloal Loyl 0 5o Al o 5 A5ls 5L (6 208
O 1A (F) ues W 5 iy Jsree Ol @

53 il OleS Gble ps il (sl ks LS Ll 5 8

Y\#


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.17.9
https://jstnar.iut.ac.ir/article-1-658-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.17.9]

e 3 okl 033l 5 3 Shes Ay Cilisee ol e 43 Kb i 50

Mg o g o g 53 3T Joe S e N Jpd

(L o)) Sl il Sal T osle SAR EC aiks
. : PH
. . A odo S -~ ps
oA Yy Yo WO e/YY SNV oY MEY e e
£5 ¥ Yo \Woo  o/YV ARFAL Y/AG AMVY s
\ g aslsl

Mo M S Bl 6 e

G o9 -
FEE e e e

(mg/)cir (mg/)cir (mg/l)ods (mg/h)ods (mg/l) cle (mg/l) wd (meqylit) (meq/lit) (meq/lit)

o /YA o/fe O/ee \/YA \VA%4

o/fe \/o¥ ZINVY \/YY Alee

YEA YO8 Yo/¥ VE/f o/o\4 Lo

[\Ad YY/O Y/A o/ o/oY¥ Al

;.j)'l osle ol 033L o3 Shas lsl 55 Slas Loy, 5 oDl

"’Jlg)‘};}tk’”’)“i)—?ﬁi);ﬁ)ﬁi@ibﬁup}uj

L s, s olse
oK) 3 Olejen sk 4 WYAY Jlo Ol 3 iubesl ol
W ar 08 oLl Jyb) dor s (g5,5lES Slais
(ot aids OF 5 a3 VY oLl s 20 5 3,20 adds
ok B FY 5 a3 08 sl i Jsb) i e ks
Po josdS (It dids V0 5 ax 2 YY LUl e 5 e s
T besl ol 53 S el (Olaly — i el
L a5 00l loapll a5 n L (Jseme 0301 5 555
SK-CM.6 K-CMA K-CM.2 (oo o 55) 035,35
et 5 POl Sl e s dix o ailew 5 K-CML9
as olsZ N0 5l Ve lag )b s 5 el agd b 5 JE
SLs gl S5 s ar sl ady 5 Loy 53 O
Ol S sSI el ol sl ) Jsd 3 Gilesl o
SO 5 a5 L 3 SOl 53 eslinul 35
21 e g gy g YIP

S i s Ses o Jals e 3l eslel Dlles
sy Gillas (23S ol 03 (T 13 Jlo a5 5550 e

ij_l.:S\O‘* Jolss sl osls ;;S&\ﬁ.@ﬁrl;é\&b;»

ARNY

Ol eslizal o33l 8 Jl= 3 0ol (il 5l ale s 5 Shes
wmjz&ﬂj@.:l;&wﬁgdb:ﬂ*aélﬂ
)Jdv\_zbbQLL_:LS‘)L_:JTMQ))\}C;)PLQ)JJSU
Ol Sl eslanwl o33 o miey bl O30 Las i el i
oS s oS DA b 15 5 osthe Ll Ll s s Ll
(YDl L O 5l esliad o33l op xée
u\:;di_ibdu)wua_,gﬁi_&-esbw,l:%
Lyl s cals el s als s Ses 55 o
L;'L.;J‘ nbjg)\u»_ia.k.\:: oslaul UTWCU g_,.LF«\L;;.J-
ol s e S s (St a e o] Ol
Lyl s s als 5 Sese 2alS 51 e (V9) 0L 5 1oL
Q_“.M&RQLAJ;'-LLEA)J&TVSQ\ﬁgQ-)JL{
s Shes o (K2 G5 20 e skt 4 il
el ailaie L S5 55 e 5 (Jsene 0301 555
3, Ses (ol Cosgdms Ll oS Ll Slcd s S
}ui)\ oalaiul eJ)'L.o CU oL;f L;QJ“‘Q" g_JT Q\}:ﬁﬂejw PHES

ol rw il ol 5o (Vo) Wil e 5 sy astls


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.17.9
https://jstnar.iut.ac.ir/article-1-658-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.17.9]

\YAF )L‘J/(J') JJ' GJW/VﬁDJ’Lﬁ JL»/N@UA"‘_;}JJL&S d‘yﬁ.}r‘yjﬁ

Aot e ool il slasles 53 0k S pan O palia Y Jsu

4.1;-‘,6)3&.'5 il;-fjlw.ﬁ 4.1;-JA).>JLJJ
) ) ) ij"l}) ‘d;-f BE Lf:": Jals Mh..ﬂ“ A
AJ‘AQJA.ZJ_QJJ:\...:J) Q]JQJ\JJ.; uj})}@.]a
VOO/# (FAA/N) VAAA(VYY) VES/Y(FANY) AY o /ANVED) AVE(AA/Y )‘ L o
Foq/¥ FYFIN Y20 FAY/N \ARVN A

Lles S 23l s S bl Al e K i o 53 5305 (S MW 4 oS G K-C-ML9 Cigis 4 bigs e 53l Jols slasl )

Seslial Ly 5 edsd 28 Sppo 4 oll 5 L3 8 s
Al Al B T Sl eslinad a33L b s S plosil 528
e 2 okl s slasles 3 el G pae T jslie
RCOWIVIR S PR PSP W

B S e glas S s 05l sl S
b gy )5 SIS s (60 G baf s o i S
il 0l 53 8 S plnil g el Ve G e slaedy
Lot 0 s Sl e 5 o 42205 a5 ol b Ly
e ol o515 S ysb 4 i S5 e S F ol |
A Jeols S 3 Gy Veeooo

O S aday b g3 Jsb 5l e 93 lS Odem Ol s
osbe A S C Sl J_»lS)}b 4.3(6]4):44 V¥ Jsles)
s lad ) e il o ils el b s
3 05l 53 Cnli O35 4 0oy B 5 0 i (3Lt S )
O3 ool o s 5 Shas daails 05 S a5l s 28 S
G e 3 A Sl cpand Hskie 4 Al 518 S
sodad oled s Sl ledd Clh  laadi
S Pl Dl O3 et Sl S RS e e
Soled wls Voeo il p Colus Sl edal Csay glasils
als 5 Slas 5oy 3l 5w adsr 5o dls slaad S g 5 el
aslsVeee O3y 5 aum e 53 4 BlaT 5 e e o

(Y9) Al dsloen 5 oy g0 a0 Sdls 2t e e o s
055 S D30y tad 2t 53 als Sy el )

Wl St O sl S

355 pled o5 S 55 el Dlid p SHLS Yoo 5ol
s ety Sl 51 3 a8l 58 51 oS 4hS 00wl
3 J=lsl 53 ol Olme s 5 a0 55 55 055l 555 4ty
Ads essn dsb ndd el oS g xSl
S e g e B OLSI 5 S s glacds
s J s
Sl B s S Sl 5551 Rl b
Dol S0 el S5 e s LSS A b sl LelS
L el =) 3l ol S 55 (bl lasles Ol e
e 3 G5 =Y 15 Oad s 2l Sl Gt wgthae
oS 4 Jlasl oLS oS 5ol 31 e Sles o) oy
osb A e 53 5T (g OS5l e atas 95 590
SLn g Ao 00 L a5 i Jlesl Sl ey o) ad s
o 3 Y (el alb Jol bl ad e & S a
it sla Ol 5 03 Jlesl o les o) €l 0
(L3330 6 ot SMt] 5 O 6, =5l 53 Lol 6L
33 led pl 53) &l Ol 5 Ly gs d e s S5 -0
S G U L5 lasles (43 JLsl ¥ 5 Y o)l Sles
ol o ST e S Jlast 5 5550 a0 3 (g5L]
b S oo 2SO el A S s Sais laesls
5 edd (6, Sl s Sl Sl il s sk
oo el b oS alS usb 5 SE s el
5 S 5 g oS B 5 S () Al al=e FAO
B 3 b e 3 S (g3l sy 5e al 2 s 05,1 B

Gl Ol cass3m 53 T iy (gl Aoy Aol o8 8

YA


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.17.9
https://jstnar.iut.ac.ir/article-1-658-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.17.9]

e 3 okl 033l 5 3 Shes Ay Cilisee ol e 43 Kb i 50

Wiy g 9 Ko 53 (Jaeme 05,1 3 Sas gl 5 5 Shes p Aoy Cilises Jol 05 K0S 25 51 ¥ g

(r;)k}‘})‘}ﬁojj W s als sl Er e o3 ad P ol OS5 )als 5> Shes Sl
D Ler e Wy A e e o o er e
. . O dald
Y/AV® Y/AY? YVA/Y \AAVide Yo¥/8 ® YOv/A® ANA% V/00% "
Jw
4.1;-).6 BL gJ,L..:l
Y/AS? Y/AY? YVA/Q YYV/O® YOV * YY4/A P \/Avs® \VAtale s
4.1&-]4 DL L)f...:
AR A AU 7 AN PV \AATA VARER °/AYY € iy b
4.1&-]4 DL L)f...:
v/ o ZAS S A A 7A S CVV- R (N VA A A7A VTV P \ASVP NIRRT
4.1\9-]4 DL L)f...:
A A7 SLE A AV £370 S AATC R A VL \/00Y P TALCR NRERPIps

AL o Sls e U8 (SLyls s s =y Jle| c]aM 53 Kls RISt bl 2 O s s alie Gy - slob e Sls

sl Kles S S8 1, Sas s G 055l il 5 Shes
0300 e bl sl plasbas ) 53 (YY) LBLSL
S sy LB 25 O 5 G55 Jal 5 b Bk (sl e
53 r;,_ktsm*? LAYA 1 s e aes 5 ls 5 Shes
53 S5 hS TORY BVINY 25 0y (gl Jams 53 5 55
i s sl LS 5 (Y9) O Sa 5 slsl 3y ,la
et A e ShalS | 4l 5 Shas (a3 851 e
03 S i LS SIS (00) el s SVl
Aas o fals Aoy 00 U als s Shee s 0, b
Loeul s deas o 0l s Shae il anslan 5wy
5adgt s sl slias SRalS b 5l bues 5 Shee Jhals
G g e 03 ke A sl Ll Sl 055 el
oSVl (F Jsis) o3l o3l Suli i slaleg
S A 5 S 50D S 5 00)
Ois olS 5 ad s alls slass Jals 5 b 5l 03l s
Ol slas [2alS 350 e s 5 Slas 2alS o ails 15
ki s G e S 5 e A s 4 Wl
Sless ol 3 0l Dle U5s RS 5 03 (M) AL L S
S ol dlast 0l 534S el 5l S Ol5 o 25

ABR

038 S D5 4y il g 3 &b s el =Y
IS Kax 055 4 ad s Sas

Szt 035 S g0 15 > &by s 2t =T
Sl sy yasls O ol oS IS i 055 4 4ils
AL e 5 B 3 ad gt Sl el gl
Spge i ) eslial 6351 Bocius bl onl 5

2l 5 LS e e els T Ole JS @ ails 5 Shee

& Mstate sl 53le 5 5108 8513 o 5 435 3550 O

Shestatal U 5 La o SKSls aslio i bzl Waesls 3JUT

258 plal (SSls (gltals X O35

Cou g

5 Sas sl5 g 5 Shas (LI

OF sl 5 adls 3 Shas 1y (ol e sk 4 (St 25
LT 5 (Gl 0l 03,50 by o o) anildS L5t
53 als 3 Shes ialS Olpe o snie (¥ Jads) sls 2alS |
“Susba ol Fyadss b A e s S5 dlesl Lyl 0
o 5 A 03 5 b o See A5 ke ol 2
Sials s la ilesT ol ialS as s FY/Y 5 Fov


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.17.9
https://jstnar.iut.ac.ir/article-1-658-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.17.9]

\YAF )L@/(J') JJ' GJW/VﬁDJ’Lﬁ JL»/N@UA"‘_;}JJL&S dﬂjf}lﬁ

d‘ﬁf‘g-\:q-ﬁdpL’)w()j)lbﬂ:ﬁu6u%jjajﬁoﬁ6|}:{-|jajﬁo&&w_ﬁo.\‘dk

((ﬁ)‘u"b)l}ﬁ;}jj ad gt s il sluws CJAJZA)JA.Z}}J‘J\.\S OS5 )als 5> Shes WP
et e o o L e i L e o e o
Y/0% b \WATM YYY/o Va4, Y04/ ° YYs/8 V/FO¥ € VAID sl
Y/NAa Y/VY 2 YVA/V @ YFVVE Y\Y/$© YAS/0 ¢ V/EYo ® /YO B K-C-M.2
Y/04 b /00 ° Yo§/o© BN 7 YV 2 YAA/S @ V/VEo @ V/FYE® K-C-M.4
Y/OV b AT YYV/$ P Yo\/qt YOo/A® Y¥Y/q b V/05Y b V/Y¥Q e K-C-M.6
Y/NV4 a YV Y¥Y/F P YAV/e ® YOV/V ® YOA/A® 1V V/FYE K-C-M.9

AL e I pme ol Dl M)J@dwldﬂnﬂ)ﬁ ;).Qb;)yﬂwulﬁ;)jwﬁ); wlie G glls gla Kl

ol Bl S5t Jlhe (2 Jlasl Oboj Hlas a5l
sadipt S s e 45555 b o iy oS (Gl oo
5 a8 W LSS (g S i LA diles s OF alSS
S Sl ol s B R T sl ralS Cow
Sy s Jlasl adls Oud 5 5 L gy a5 55 A
R RS R U RCIE <R e R R C E e S Ay
0335 Slojll s > o 5l 53 25 Jleel a5 sl s
Lyb e ady shyls i oS ols amy LS55 Wil oS
T VIS S B PREE S IP U P 6| VSN T PO
Slasles o 53 1 Ol Olgs 2t 35 e ol 353000
el 03 p05 2L 55 1S
das o Ol Jeame O35 ciliis Gla s 55 anslis
5 @ls s Shas p 2y K-C-MLO 5 K-C-MA slacs 35 4
L (Fdad) s)ls 1 adls 5, Soe (7208 e 5 535
3 Sas B3 g oS e il s Ol e 5 Shes Sl s
53t o) 3 Kot 5  pa D3 o <o 5
e 03 Sl (Wls Sl (59 5 b 5 als slaws e
a5 b sl LB K-C-M2 5 95 dacys 55
adi s aldad bl o s 535 b 51 (g s 4ils Slm 055
e w35 53 Lagas g5 pla 5l 28 0T e e s
sy sl (i K-C-Md (5 535 03 0 Jgamen y hool

C,..\,:‘CJAJLAJJM

asls QMﬂ&bﬁ)&Jﬁ@de‘ eéjfbh‘\;_:;lfd}ﬂ
J_zjb‘\_gc};_wj.UT sladshe |25 55 0 gars el s
N Sl &l zals s 05y fewily 5 a4 S

ad> oy i dlesl Ll o ps als s Ses J2als Ol
ad> 0 93 5 i Jlaesl Hlag Q.:_:;;V_Ajm'b oL
ssb e s S s Lanslie pp db Ol 5 s
A0S A58 5 OS5 s tule sy S ad
93 .b)‘b uTb)_wSMLSJJASWLM;- UK Q.,\.Juﬂ &l}-ja
XIS RSP P S P B R PR RO
oalS 3 e L cmul o el Lol Bl al s 53 4l
Ol Oy cad P 5 adly slual falS 5 &g s ad s slues
53 LS 5 WL 0ol s 5 515 5b cou gzt
Lyl 3 s ol e 0l b Al Cuns s s, slandlas
ﬁéjgicwsxm olis Cogllas oLl 5 S i
(;)b‘) Mls M)b YO‘) 4."3 &L@.&

o=l amg ;.,Jl;_-a_&jcf]u): Wt sldad 35 40 43
05 e sl Ll i ys s Sae gl 3l e ) &S
) e o Ol ) als Ol o iy &ls DA al> e
J_,o‘ u.:\ J\..:.LI: (CM.J 03 4 )‘JL;«M Ju?'ﬂd )b,)aj.e&..hts Q‘J:A
g a5 L) A8 dlesl Slads el ps a8 GG ) s &

Yo


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.17.9
https://jstnar.iut.ac.ir/article-1-658-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.17.9]

e 3 okl 033l 5 3 Shes Ay Cilisee ol e 43 Kb i 50

Wiy o 9 Ko ddlas 95 53 Jsems O3, 3 Shas gl 9 5 Shes anglin O J g

&l Sl O3 &ls sl Wt sl 4l 5 Sas aalete
(r‘)i) 4.1}?’-‘)} GJAJ:.A)J (‘)t.,g)bdj)
\ Yo¥/q P VYA P VYA ® Ly
\id \AR Vi AtV VAN Wiy

b ped s pme Dol glols Ao s 0 JL«:&-\@&.JJJF Q_}»ﬂuﬂblﬁoﬁﬂﬁ): wlie G gl gla Sl

Job Ol 4 adig o ailate SUt s Ol B 38 5 4l

OV dsds) s Lm0 5l 2o 5

o 5 eslizal 633b (o
S5 s b o ls e sk O Sl eslizal s,
SlS 5 (Gl ol o1y OLis iyl 4 Jsdr) ab S
SIS 5 (V) sulesS 5 (OF) el ) (P i) sl
Sals Sas s i opl o S eslinal es3l s S
1 o sl s 3 Shas SalS LT ST sl o
S Sl eslial o33l 1 g T e [RaS 51 2l S5
S Ol sl estizad o33l 2alS Olpes oy i (3L 2alS
o33 Ol 534S sls Fo by s ale e s 1 Jlesl
e ald 4 el ey i 3 O Sl el
Coomd 534S a5 S 0les .l ialS Ao s YE/F 5 YY/0
S 4ty b ade e s SR Sled A2 0Ly S
Jle Sl el a8 bl 5ty o 1y il 5 Shas
Atl e Ol 3 pnaS 4 G o e o 5 el G
53 3,08 e dls 5 Sas (S5 S S O 53 55 Jles!
SISl eslial 6330 aalows Jye b 4 a5 L S
SalS S Ll 1 (el O pae O w0 &l 3 Shas )
033 el 0 G e Of RalS 51 xis ls s Shee
= () DS 5 S ol e Sials O Sl eslizal
G pae DS L oS las Slas Ygone 5 W5 S 5158
Ol (V) UL 5 LS, imped e ol pan oS O

Lyl 5 s sl 5, Shee gl O Sl eslizad o33k a5 X5 S

Yy

it sl il 3 Shee (555 G55 5 ol blise
4 dad) 35 5l pae a3 dls sluas & e
G P Sy s p (sl edlld eals QLS Ll
03,551 4ab g o Jlis) solal cadite Ll 5 s K-C-M 4
O 5 i Ll 3 o 1y 55 ol Ol e (ol 0l
G SIS 38 (Bore o) (S d g n Ol 4 25
Gy als 5, Shas Cm e 03 ey e oS A
LS o A5
oo e 5o S Jlest Lyl ps oSl S5 p Y
Lol S 25 1 il 3 Sha by e o555 4
Jadar) 550 Jls s aiy o 55 had 5 Slas OV Ol 50
JJ_QA.:« &:ﬁjﬁ_ﬁ@;.(c,_w\ eli esly Olis ‘dpﬁf
ol s b 3 i il S A e S
or Bl o b (S5 0 isi5 onl A Joond o5
s b g a3 s el Lyl s o8
s Shes Gl 5l s ol cails LSKES a5l 3 05 el
258 o A AT o il 5l 2t
5 i e acibaie 53 53 OF gl 5 ils 5 Shes anslis
5 JB Ol & e 5 Shos (0 0ls 0L i
Jslaz s 5o s Shes Dsles (0 Jodar) 250 x5l 2l
absim pa3 a5 gt o b ol CslE 4 by e
955 Shee Ol Lol cle 5y o e o Al Bl 4
Sk g3 ol 5 ol O CodS sl 55 b | adkeias
V/OA 50/F0 S 5 A dd e 5 i w3 ol EC ol


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.17.9
https://jstnar.iut.ac.ir/article-1-658-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.17.9]

\YAF )L‘J/(J') JJ' GJL«&/VﬁDJ’Lﬁ JL»/N@UAJ‘_;}JJL:S d‘yijr‘yjﬁ

4..?,.3.,.»‘9J.'q-,g,.ad‘y.u()j)lwlaﬁu.a;'-l.ijg..jjlo.>l.5:..~|oajb.ﬁmjds:'u‘):-lfﬁ&uilefdjk

QT )‘ oalaiul e:)'Lf

g als Sl pasls adg s als il atlh G s et by als (O 2l pS) o
A e L e o e Loy A L e e L e
Va/A? AL ® ormy? oV/e ve/q ° yex® oYV ? oA P SRS O dals
VYA "7/ N VAR 2\ S VA s LI NYA 7N A gy a3 i
7SR VA I 290 LR VT S S VISL N Y0 VIV SR L i agh Al e i
AR VAR SES * 77 M 4 7T L /NN s VOSSRV VML R L S Gl Oy e s 25
WA e A D e st vyt 0™ e AVE T s i s ale e i

b ged I pme ol (gl ,\.;):@ledaﬂ)z OKls Oge3l el O a s alie Gy = ghls gla , Sile

%ﬂj&ﬁ): 95 O))‘ul:mdu&r_ﬁfj w‘éﬁ WUJUTJA:WJ e:)'L'a A...«._a'\.tba Vd‘gb

o 5l eslazad o33

5
S 53 alls Sl el ads 3wl Sy et G sl Sy pasls (O 1) als e S)
Ao ot o Wy e W o e D e
\0/0° WY \ATARN A vEA WAK °/YAV© o/V¥Y © e
\Wye \ore? fv/o® \A7AR Yoy ? /¥ /YO T /N0 K-C-M.2
VAN A fave Yo/ AN Yoy ® o/YPE ANC K-C-M.4
/e ® \§ /e i\ A Yo/ IATAR o/YY > /100" K-C-M.6
Wre? Vot Ya/f Yo/ ? Yo/e /¥ o/YFY AN K-C-M.9

AL o Sls e W8 (SLyls s s =y Jle| c]aM 23 Kls RISt ol 2 s s s alie Gy > sl e Sls

RES Pt SR AT R (I

J=1e s i dlesl & s a3 I8 al e 5 25 Jlasl

K- 5K-C-MA 555 53 ccikisus slacs 55 o )3
o330 o mis hls dils (o i ails 5 Shes 5 C-ML9
o 53 ol (St ol (VU 5d) dis g 5 eslina
Ot (A A dsdar) Sl s e Sl 5 e 5
S bl cdls 1 il s Sae S oS oo 5 55
Olys 45 ol W3 el s ol ol 55 55 O 51 eslinad o330
035k dnls oS G}u) calie Gla s 55 4 ol esls uT
O & ol ol ool ol il 03 0 OLLSS (ST 51 eslizad
s als s Shee a0 Koo SlS O Sl eslizad 6354

5 de ol Sleslinal o33l e by e sliel eyl

L3 SRl iy R
Syoms b adh Ol 5 sy a5 0 15 Jlesd
ALlols Jrals gl me s sban 1) dls 5 Shas 455
ol el ol el O Sl esliad 633l a5 (Sl3 e
Ol Ol ool 53 Gl W w sless ol o3 a8 ol Ws
o ST (Y s) ol 03 Lol plos 51 2aS 5 ame
3, Shes ) O Sl eslial 633U deslous S Sy s
a0 Lol ecad aiil [2alS i dlesl 31 (sl
Wl al 1alS 1 (el esls O) S 2 s S

Gl e s ban slas ol 5 O Sleslizal o33l opl b

Yyy


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.17.9
https://jstnar.iut.ac.ir/article-1-658-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.17.9]

e 3 okl 033l 5 3 Shes Ay Cilisee ol e 43 Kb i 50

Wy pu g Lo o addaie 95 53 (Jgeme 0,0 Cdls u.a.’-ujui)l 03laiwl 0330 dus s . AJ gi

WUE
<4, Als HI 4 s &l HI & g > ad e HI ( YJJ . ¢ adkaie
' ' Sl A R als e S)
\or P \ATi A7 AN Lo e
\V/e ? fviv e Yoy ? °/Yf0? Wi s

Al s Sl pme o li ghls Ao 520 JL«b—lCJaw);F Q_}»ﬂwhﬂlﬁo_};ﬂjﬁ); wlie Gy ghyls gla Kl

X g 53 A Do (Kiser oo Ad o

£ls HI £ls HI abem HI oslawal os3l Sl5m 03y  als sl ad e sliws 5 Slas

$g YRGS C g ;.j)'\ &l YRGS S aB
\ 5 Ses)
\ o/FVA™ o e o3 ad sl
\ —o/YAST oAV PPN R WA
) /Yoo ™  _o/oQV™  o/n4)” <y lim 05s.¥
3 /AT o JOFV o/FEVT o/45¥" o 5l eslizad 63300
\ XA Y) VN Y) A} YA NV R I Sy 5 it HIL S
\ o/FENT o NOAT e sEYTT RV e Yo E T o AT Wit 3 &l HLY
\ S/ADNT o /AYATT e VAYT e e FASTT YA oAy G 5 SIHL A

el s e 7N da.m 33 LS.W.;(..‘& ek

slesd 5 op i b R 0 el Sled (Gl 0l
Sy et ld S gl adst s A e s S
V_Agﬁ\ Wt agb bfjsjddw\ 0dsd) 5
ol Sy el s 5 W ) A Sl el
s adls sy asls 2l Ol Lol ol alS 1) 4l s
cad> o ol g s Jlasld @f\jﬁﬁ.gﬁ,&;ﬁu?
3l sl g JUs 51 2ty |y asedS 4wt sl 51 sl pe U
AP PO B BFCOU [P PO S CIP P PP
i camd st Hegh ad> o o5 20 Jlesl Lol 5 js a5 ol
Jels a3 IS 51 3 1y s sy 48) s el (sl
Glaasls IS 055 bl o3 ;S ed 53 L2 il cou(uns e
saba 4l Dady talS 5 bl Duile pde s 4wl

b aS Cl Soslsl 4 (’JN O) b o Jals (g5

Yyy

O L LR O ey

C R S

9 o=l sl s Shas 4 by e sliel U (A J o) ady o
eale ol AJ)'L.' Q)Lﬂ.'; S ol d’l‘ okasOlis (O JJJ;-) aalaie
ol ol &ils s Shae @l 51 miny adlaie 53 o ol
3, Ses wig e adlane 53 U b (G S ol s ol
uﬁfﬂ&h@):&;ﬁjlﬁsgéﬁ:b&;@ﬁadjb
I 4 ob‘: g_JT )‘Jié 4?::.:..’)5_} Q))‘ LS‘;’ I 4 wt}b‘ JT )L:.o
(Ydsdz) il o i o 3l 268 adlae ol 55 Lajled

b s O Sleslinad o33l coslis S cl o cpl ol

N e (C

o3ls Olis byl an e Jsds) <d S 15 i i


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.17.9
https://jstnar.iut.ac.ir/article-1-658-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.17.9]

\YAF )L‘J/(J') JJ' GJW/VﬁDJ’Lﬁ JL»/N@UA"‘_;}JJL&S d‘yﬁ.}r‘yjﬁ

g o 53 lies Slao (Kimod ol o N 0 d g

s G HE s €l HI s HI eslanad os3l Slia 055 o 4l sldad s ad s sl s Sles

g Wt A o 5l <l

laSgiias
\ 5 Ses)
\ —ofefo ™ & e o3 ads sy
—o /045" o VY ah g s als sy
| oFYOT —o/¥YO™ AL Gls e 034 F
| VYT eNedT —ofe¥y ™ o/Q P o 5 eslizad 63300
\ SV FAMEY) o wARNNNEE YA VNSRS YRIN R o /08 ¥ g5 adHLS
\ /23 MY/ T MY 1) MY/ Y\ A YN /MY Wiy s &Iy HLY
\ o/AYe ™ o /AYATT o VOYTT /e ovYT —e/eqe ™ o/AVY &g 5 S HLA

el s e 7N CEN.J; LS;M(..A cex

o=l e sl s et 5y yy Al S
s s e ;K03 edd Pl S5 e b S S
53 adg il yasld S gl &S s s
e (e g a3 Ll Sl el 5 Gy
50 LT Sl g e ol s 35 1w s il s
L Jdslazss 02 S}}—‘W‘ Il slasls rl?é‘ S 350
25 (O 5,8 o Do Sl el Gl
el 48 S5 el Ol G35 ol S5 &S e 535
Ly e e als 5 by slajlstle @ slse 51 WS i
el 208 O Cdls et 1
Lyl i s e 585 A oo ads by el
03 5 Jlesl 5 sty ab e s (25 Jlesl (o sls (L
Al iy s ad e Sil n (arld b ad g peh
53,51 4k g o Jsldz) GBI (gls me sl i 55
i Jlasl als O o e 55 (55 s bl (Gl 023
sab A e B85 s Sl el Sl e
gty s L Ad Lo 85 plo Sl xS ol e
Shalse JLESl 55 Ll Joe (555§ semme 53 S Ol 00

(’Jwﬁug“&:bﬁ"u}’;ydﬁ@))t;‘}?"

el s ae 70 CEM 33 ‘;CM(..A *

s Jls@uuﬁ;ﬁ_ﬁ ns

)Jd))‘)ﬁv\-ﬁ[bébﬁ LU‘)‘ klm-z‘bj.v J4_>-LI: (5
Q{‘.W‘W&j}y(\°}qd)&)&vﬁ%b@
4_.ooL“§ b;i.“o_}) 6@(‘&‘ )‘ Jb.,o JLE:J ﬁb\}..@_o ;‘ JLI.o Qb,..o
s At s el ol das Elsl ] ad gt
a5 el e 5 Sl LTS il ke 4 (6 g
,J_:;'-s‘x_:,f'-d:ﬁ”6u¢\4;1,;>\fw\45upmb
o als Sl yetls G bl Sl g s als 4 4 sl
Wl dal g 58l

will 50 s Slae oS gy Ao e 5o 5 Jlesl
S i |y s (gl s et s (F i) ol
(0 Jsd) ol o3l 15 5

u.a;'-l..ijd.fu)}-)b £l CM:JJJ; u.a;-l..:a L3 %":-U‘jf"
o=l A Jads) s I e 4 g 55 ls s
u'.'.j':"‘:—:"K_C_M‘l' “.."l':}"j C}w BE Al sdis eals Olis

YY¥


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.17.9
https://jstnar.iut.ac.ir/article-1-658-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.17.9]

e 3 okl 033l 5 3 Shes Ay Cilisee ol e 43 Kb i 50

A2l dae Lol 5o L5 e oS S Jule ol by ol
(C,..A‘ P a))jT JALA}:_'

e e ol (20 s bl Bl 5 ol sl
Sialasl S L sl [l 1 O Sl esland a3 et 4yl
K- sla s Ol o o0 ,Shes (OILL 0 5o Jl o
S o g ailais gl |, K-C-M9 5 C-M.4

) Sl

Jlg g 5 Ol cDlidod a5l Sl alws (s
et 5 ol Mol slacg s sk el s 4L s
2l s i (65,55LaS Slido olSannsl p s OLSIS
A3yl el 3 1y b Sl DLl o 2w oS (3l 3
ol el

Cond S el ol O &g 3 s dls L ls 05
g s Sl g Ak el ame sl Sl ook
W‘wg\jjzﬁ.zﬂfﬁa&b@jaxuujl{
Qsj_..vSJ\z.a%}jaﬁ):d:@ibﬂuﬁ}uo:ﬁé
sl O iyt s wl Sl el
33 e il Ll el alie 5 e
Sl sdas Caand &5 Sl cpl sz glis (A Jgds) adkes
Ao b e ddg g K e B s Al Sl el
ol g ga g n als il el Do g i
el Sl 54 e sdalie Jadr ol s S 45,50k Ll
Sl 035 0L 4 ar 5 b 5l adlaie 53 oy il
2 LE 035 5L 5 OIS e e 5 i o il 5 Shes
03305 Jsle Sles a |y Ay )5 Sy als s
Ol 3, s a5 bl 5l cals wilae ol 55 &ls 5 Shes

wbﬁ)ﬁa&jﬁf)b@b@lbfﬂbg)ﬁylﬁ-

salaul )40 cl.w

cd‘ﬁ‘ CJUL' CM\ 9 C,_Gb) ajj.'s J:—Sﬁ‘ Lg.l.;.ls QYULA A4S gae C,.Gb) B uja;;m LSLQJ:”“S CA-;M‘ AYVY CGL:—'JLAJMJ 2

AOV=AIVY domis O o &ils (g5 5LaS 2aSisls

Ao (AL sl olisl (e ) LRSS S5 s sl MYV L S S & 5f e Y
A (s gy ol Ol DLW (aar 3) (ol (laptnn Ll ol AYVY oslple X

Ohe ‘fli:g\g s S e gl M o e el .\Y’V\‘.C‘Jm_)l bl ¥

5. Bidinger, F. R., S. Chandra and V. Mahalakshmi. 1999. Genetic improvement of tolerance to terminal drought stress
in pearl millet (Pennisetum glaucum (L.) R. Br.).PP: 59 —64. In: J. M. Ribaut and D. Poland (Eds.), Molecular
approaches for the genetic improvement of cereals for stable production in water- limited environments (fnal
report). A strategic planning workshop, held at CIMMYT, El Batan, Mexico, 21-25 June 1999.

6. Bicler, P., L. K. Fussell and F. R. Bidinger. 1993. Grain growth of Pennisetum glaucum (L.) R. Br. under well-
watered and drought- stressed conditions. Field Crops Res. 31: 41-54.

7. Boyer, J. S. 1996. Advances in drought tolerance in plants. Adv. Agron. 56:187-217.

8. Bradford, K. J. 1994. Water stress and the water relations of seed development: A critical review. Crop Sci. 34:

I-11.

9. Bruck, H., W. A. Payne and B. Sattelmacher. 2000. Effect of phosphorus and water supply on yield, transpirational
water use efficiency, and carbon isotope discrimination of pearl millet. Crop Sci. 40: 120-125.
10. Dwyer, L. M., Stewart and M. Tollenaar. 1992. Analysis of maize leaf photosynthesis under drought. Can. J. Plant

Sci. 72: 477-481.

11. Fussell, L. K., F. R. Bidinger and P. Bieler. 1991. Crop physiology and breeding for drought tolerance: research and

development. Field Crops Res. 27: 183-199.

12.Fussell, L. K. and C. J. Pearson. 1978. Course of grain development and its relationship to black region appearance

in Pennisetum americanum. Field Crops Res. 1: 21-31.

YYO


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.17.9
https://jstnar.iut.ac.ir/article-1-658-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-02-16 |

[ DOR: 20.1001.1.24763594.1386.11.1.17.9]

\YAF )L@/(J') JJ' GJW/VﬁDJ’Lﬁ JL»/N@UA"‘_;}JJL&S dﬂjf}lﬁ

13.Ibrahim Y. M., Marcarian, V. and A. K. Dobrenz. 1995. Pearl millet response to different irrigation water levels: II.
Porometer parameters, photosynthesis, and water use efficiency. Emirates J. Agric. Sci. 7: 20-38

14. Kumari, S. 1988. The effects of soil moisture stress on the development and yield of millet. Agron. J. 57: 480- 487.

15. Mahalakshmi, V. and F. R. Bidinger. 1985. Flowering response of pearl millet to water stress during panicle
development. Annal. Appl. Biol. 106: 571-578.

16. Mastrorilli, M., N. Katerji and G. Rana. 1995. Water use efficiency and stress on grain sorghum at different
reproductive stages. Agric. Water Manage. 28: 23-34.

17.Nouri Maman, D. J. Lyon, S. C. Mason, T. D. Galusha and R. Higgins. 2003. Pearl millet and grain sorghum yield
response to water supply in Nebraska. Agron. J. 95: 1618- 1624.

18. Prasad, U. K., R. D. Pandey, P. K. Gupta and N. N. Sharma. 1986. Effect of irrigation on growth, water requirement,
water use efficiency and yield of summer proso millet. Indian J. Agron. 31(3): 280-284.

19.Reca, J., J. Roldan, M. Alcaide, R. Lopez, and E. Camacho. 2001. Optimisation model for water allocation in deficit
irrigation systems. 1. Description of the model. Agric. Water Manag. 48: 103-116.

20. Richards, R. A., C. Lopez- Castaneda, H. Gomez- Macpherson and A. G. Condon. 1993. Improving the efficiency of
water use by plant breeding and molecular biology. Irrig. Sci. 14: 93-104.

21.Richards, R. a., G. J. Rebetzke, A. G. Condon and A. F. van Herwaarden. 2002. Breeding opportunities for
increasing the efficiency of water use and crop yield in temperate cereals. Crop Sci. 42: 111- 121.

22.Sadras, V. O. and S. P. Milroy. 1996. Soil- water thresholds for the responses of leaf expantion and gas exchange: A
review. Field Crops Res. 47: 253-266.

23.Shaw, R. H. 1988. Climate requirement. PP: 609-633. In: G. F. Sprague and J. W. Dudley (Eds.), Corn and Corn
Improvement 3 rd ed., Agronomy Series: No. 18. ASA. Madison, Wisconsin, USA.

24. Singh, B. R. and D. P. Singh. 1995. Agronomic and physiological responses of sorghum, maize and pearl millet to
irrigation. Field Crops Res. 42: 57- 67.

25. Stewart, J. I., R. D. Misra, W. O. Pruitt and R. M. Hagan. 1975. Irrigation corn and grain sorghum with a deficient
water supply. Trans. ASAE. 18: 270-280.

26.Yadav, R. S., C. T. Hash, F. R. Bidinger and C. J. Howarth. 1999. Identification and utilization of quantitative trait
loci to improve terminal drought tolerance in pearl millet (Pennisetum glaucum (L.) R. Br.). PP: 108-114. In: J.
M. Ribaut and D. Poland (Eds.), Molecular approaches for the genetic improvement of cereals for stable
production in water- limited environments (fnal report). A strategic planning workshop, held at CIMMYT, El
Batan, Mexico, 21-25 June.

27.Yadav, O. P. and S. K. Bhatnagar. 2001. Evaluation of indices for identification of pearl millet cultivars adapted to
stress and non- stress conditions. Field Crops Res. 70: 201-208.

YY#


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.17.9
https://jstnar.iut.ac.ir/article-1-658-en.html
http://www.tcpdf.org

