m PR B RCY PEVSPSPIR IR PRIy
WLl g el Slgiazo 59748 g Sulgy AR ob""ﬂj / fJLé'? UL“":/ V'G" JL"‘

O30 als 5 sl oS sla S5y p olesd 5 I i oy, SU s
Jad s\l Ko g Lyl b s (Panicum miliaceum L.)

sl

OFAVANVYY 55 0y sl ITAV/T/O (il s 5 )

s AS>

328 el (2155 OBLE W5 Do g g cp Fete 51 olE (K2 15 B b5 5 okl oS Slhes 4 ez STy ()
TP U s s eddn B o S Ojpen bl el nd ASL 4RSS GlediS s 8 Nl E e Sl 3 pl 55 JI slas S
JoS ol e Jols Jool ule A |2l SUUE o (35 aal matome ladions 48550 53 1SS a3 Galaas JolS slacS S
355 ol 558 ald 1 fald o fale sk 5 613 O Al e > bl CIge g 5 3 8 Al s s ol 3 se pld
S 05, (P 3 Ses g 4l 5 Mhes Ll cxrge (KA S0 sl Lot mlS plul o CngeS ()5 5 SwseS (1
5 Shes Slimo sl Cmwnan Al 0555 Isb )3 ol (ol Bl p5 5 G S 0059 255 e ) Las Shas o i S J> 50
I O (Kt 25 sl sled o 53 Solaime B Gl l5m B3 5 oy 1A aol Bl 53 S sl ol gl i he
bl Gasls 5 &5y gl oS Il ys als BLE 1) Gl n i CowgeS )5 s wmys A3 5 (K05 g (ke 3 Koo
Ol g hjwﬁbq%sl,cha»b);%ﬂmw‘hﬁ&w 395 .Bls 1y Sl e 2l els 558 D ean JI s
Aals OLE 1) i omb Cbls p asls Log ab B 15 SKis A5 5 me 53 &l OAd p dl e o 4 SLE Ll il g i
Mg ys SKis 5 cou oS o\l Sl amdls 51 E s S Al e ps KiE ES o e 5o &S SLLS O G ae oIS
YL L a (IS [ sba il Che pl Se 1y S0 op it CowgreS 5 S greS pas SSL RalS (Am3ls LI ls s
o ld 5 Ol G an ol )LS Olss e 05, 23 S8 A e o wkﬂr—f Slbes b bl cel Cosay oS g5kl Jlasl 51 bas Shas

el O350 Sl s pled 4 Cond J w08 Clte O ST s dias LS sl Casay @L:: eean 315 3 g | ks ol el

MJ;.QS@J} u‘;;w A‘,S gngs‘,._:wS ggrli st.a.a &‘J‘S ‘.SJS.LQ.F sdJLﬁi ‘5.1.;15 duejb

LS Jle i3 sel maimn (b mbie 5 (53,5LES 05,8 skl )

y.esmaeilian@gonabad.ac.ir : S5 ;S Gy 1Ol J g *



VAN Sl / o5k osked / s S/ (BL 5 (8155 Y saazme S8l g Mg

oS ol o Shas il Corse (St 5 20 alS
0> St i S e 4 55 6500 O R LS
Ll bl g aestls 035 85 o B I
380 s ol pme Fl s b e e s (S
2 SEE a8 J s icllhi oSl s Shes gl
gadls s Shee 28l dhie S op i 4l seb o
(T sl of O G yme IS

5 ey (SRS RS S peniltes DI e e
52l Jeily s G b 51 OLaLS S 5 a8 5 Slas
LS S5l 5 pledpm gl js el 5 S
i Skl s age B LIS e usby 5 5SS s
il LS s (g g slmed gl b aged 5 gl jole
3 e e das Ol e e gy il S (55 sba AL
Sl cosby eald Ll 50 555 G ae VL 0L
2 35S ik b 5 5L (Ks Bb 510 Cd
o s 53 by Glse L aS Llie SIJTL L5 s
S 3 LS e 5l oS law s O Dl bl S
ladal s Pzl Jlals 5 (Sis s ode ol
dly e 53 (W 5 8) ail S5 olS SO3s 5
AT slas S 5,08 5l esliad b ely5 LS 4dis oy e
Sty O Cblis e laair 31 S olTeS Ll 5
(o) el s Soe Dl @ plws 5 ML 500LS @ s

(ol 35S Ol aiolie L o i 5l ol
53 IS e S oS bt 38 5SS s
Slagd 33 ay Comd S aS iy iy e 30 e dls
e s e dS TS lS ol s Shee Ko (358
53 (F)) sl QL ialS dis s Fo LW CupnS s
5 by oled las S Sl anlis w S (6, Ks bl
Sl (St 55 Ll 5 3 S a8 sl (S eS
Ll i 5o ol 055 Slad WS IS Gl sy fuad
ey Bl 5 e 3 il 8338 Slas 5 JelS L

5,8he g g 3 S i 4 bt L ge S S

PRV

S Bl s Wy (S 5 ol L s
g ol Jole o Sage Ot O 39008 5 e
5 Cmlodd ke A a5l 5 (655508 DY e
O S5 H5S1 5 amainy il S 550 St
S S=is s (V) sl Bl Sler s glamb elide o
g sl el L O by 5 Ol (28 b
Sladosl el 5 Jslw s g Jals sy, O
i i aS Sl J= 5 0l L(0) el IS G LS
25 3 e e R g 5o Ml e ol (S S
oS sy (St 5 (19 55 LS Sl
5 S (N so s Sl s el Jal s
Wl e 48 il 03,8 sloml OF )3 1 o gt plactise
S s (V) ail el s | s Shes Olais
Jlasl SUx csby gl 5l meban a5 oSl el
Sl oals 5 ol U 51 ol e a3 4l L 5 AL e
ol g:,_w\‘;,_iuoT@Jj Oley Sds J b pimean
Jele 08 disl el elys Y puama 5 slite
SN e e s (SIS S S 3o
D s 20 e Dldllae s S 5 Shas 5 LS
Kos £ el U b s St 2SI a5 8
YY) asdin Jomie ) (60 bt Gl 5 Shas o554
e ey SaE A5 e jasie ciolesl b s (PF
GRS S palls e s oS s 00
(V) Gl als Gad s e (Sl ime il Ll sl
53 S G5 Jlas! 313 OLES (1)) O gl aalllas gl
bl e ST O3y SalS 5o b sl Al U als s
SLebl (F9) 0L 5 Bl .ol sl s olS 5 Slas
Aes 5 050 S e g3 as Sl s sl
S das o SAlS (G)ls pme s e geis b |yl 5 Shas
3 &l slows ‘Cla.w Al 53 ad g slas fals byl el 5o

l_gdjbbﬁhj_i&&éb_q-\wj_?wﬂdbdj_})uf



s dle oS G Sy p alerd 5 JT 4l Gl by, S )

‘u‘"b >S5 Fr NPK L;"L:.q.:_w 35S Fy (58 O e <=.Lp)
(ialosT ol 51 3 5 G snaS s s Fo 5« 5aS Fy
Sl S Fle Yo U jio Gas Sl 5 4550 e LIS
S Do S S plend 5 (S5 a s
3R o/ DS e Aol e e A DS s Sl
ol a8 s e S RS Sl sl Al
355 wdd A 9355 e s 5 (V Jsdr) S gl s
ey S 5 Jn 5 Dlad g oy e S el
s 3 e SekS Ve s AYe 00 L dales olie b o S
5 oS (sl S o S e B8 Sl Beslin uls )y s
w A (T o) (ploend i Sl g 0 S seaS (055
i G e S s 5 Ve 500 Fe Lyl slie b
3 o3liul 3550 (o5l 358 Ao y3 00) placs 5 JT slas S
Sl L 6, Sl YO U i Ges 53 iS5 L5 el
355 odladl dsyn 00 A bylos Jlad a4 by e O S
s s Jlasl S S sois 055 S pid Oley 53 0yl
O o L e o Jgb 4 cl Casy ) e el oS
Po 03l oS oS1,5 4SS gy sba g e Sle Yo s,
0355 31 aS O3l sk S as an § L s B 0 B s
oot \WA0 5l 5 ity 3 s g ol Ol SLLS e
b 55 088 s S (gt Sl e Gas 53 5 Lt
sadbaie e bl e S LT 05l OlLS A 60
o slasles 53 S e s cis bl s L
033 S 3 50 03 Al e 3 (bl Slkes ( Sis
bl O 51 oy 5 A plosil b e & i (5]
Sl Jlas 53 65 (S (235 g Jsens D) sons
M%dujuéﬁj&fm@*?“ﬁ&g
S eslial U (bl p e plol (lal Al e 23
Ol s a8 US| 2] L;\a.'.jfa... o 4 e GASI L slad )
U I S P PGP L SRS PP W |
elad Sl 5 slacdle fpry » Jols il Slles e

A el OLSy D pon L S elad b S

13 slas S ol esisar 5 aleSe s,lS Ll o kS s wils
oS ol 3, Shae S35 (ol sme 5 a5 BB A 2o s
070) s S 5 a5 3.8 4
S 5pS 205 3 S 3nS gy 2 b 500 O R
s S Ol (Sis i s ollas Ll Bl s s 15IS Wl
T el 5o dils s Shas 5 plss el S 055 0 2
) el sty S gaS oy 5 S e ) (gL
St S aalllan 5 e ailae B AS 4 5 L
Sles Johs momen 5 ol O mlie oz gions 5035
Ceelys bl S Hl Sl esle 5 o5l O pame (5ol
T P P D N WCIVUR VNIV PP PR
=B sl Sles s plaws b BLSSI 5o (6,55 el
380es 5 gad Ay (S RS e S 1Al s
S5 I ol s e ol Sage 5l J s
e a Jieme 0551 oLS STy aallls s bien S5l
U St i T s s et 5 T (glas S ks
(il Ay ad o) b (slgil s (s5lul s okd

C,.S;Q)}.p

L sy 9ol
Cb B s s edd s Gl S & pon VSN
SLiis as 5 0 LSS e L olal ol slas L
T a3 08 Ldlar Jsb LaLlS Jle 55500 maims
5 Sl adds Yo 5 ax 2 VF SUdl a5 5 3,0 aids
rSle A3 2 AFA0 Jli 53 bys e 51 26 1 oAO 6Ll
S SWsL s ol S mle a3 WY adkaie gl > a4 o
5 addae wlidlpn gla eyl 5l &l e Jue VEY O
Sdedly S Uy Ll aglie 5 0500 Ay o33 J5b
Aol Lole slasles ol odd 03,51 ) Jsd 55 (Wl Yo)
Cbge olad Dy ity fuad Jsb s JalS (oLl Dy el
> e 53 (sl 3 ge wlad Dy 523 IS Ao 3 sl



VAN Sl / o5k osked / s S/ (BL 5 (8155 Y saazme S8l g Mg

QJ.A.U.L. ‘}‘_.ial._.'.a\.fui w_u.a‘gg)ﬂ .\.ﬁ) 093 d}b)éd\.ﬁhﬁnwu‘}a 6LAJ.‘.'.¢|)L3_ ;55'23 A d‘gb

Z Z o2 Z o
_ _ (o Casb ol s s ol Sle
‘}SJJ)L! u,ﬁ_<.rL.n QJ‘J"' C))‘J;-
Sl [GIRVRET HRES el [GIRVRET ole
s ek & ol 2l
el Sl Sl
(o shoo) (Ao ) (18 sl a=2)
Y/0 \ns Yq \kd A\ 7A% YO/A Yo /¥ ARVAY% sy =
° \ng \g VO Y&V Y&/ YY/0 YY/8 o
° Yo Yy V¥ Yo Yo/ Yo/A ARVAN 3l e
omle)l o S ot 5 (S5 s S5y Y o
& .
V-V U ) B ) B Fois oS o o o
b b
an | S bl
R et s _ _
(6 S5k 2 p S ko) (Ae2)
(e
AIY s Yoy A 2/21q °/\4 OF/f RVY Of i e
a:&;«‘:,y&‘ 6\#:.335de5‘.&¢5}:‘9\~de>
ENT-NRCNEE el S BEEPY
4y el et e 35 ¢
(MJJ)
(e
8 Y/ °/4 /Y Y/Y <38 sS
VIA oy VA \/ Y w3508
AIY #/4 VA \/0 WY S

03,5 SEga 5l oy 5 S DS 8 Ly e e S
o alls s Shes LS 55 K58 3 Ses anle sl
amloes 01 05,5 055 5 olsn Pl 1 &ils 038 Tt 51 ey
3ode gL Voo Ksad 53 035 xSl Sl Al Slia 055 A2
5 il e ls as Jols wls Sl 055 4 OF e

AT s 5 dyep 5

EY
HI=—x\oo )
BY

(Harvest index) c._ils ,; ,estL& HI G55 adslas )5 4S
5 Shes =yl 55«5 (Economic yield) ¢slasl s Sl EY

— (Biological yield) 555 5 Shas BY 5 coul «ls

il gl S cils b (s S 555 50 5 adsle s Shee
Sl Slhanle, Ly &S a5l m e e oY mhau
A ime oBilesl w5 ol g Aol 5 4 S s
Seslic L o, 8 oo sled b il pabsle 0565 51
Q&L«\‘/\QM@L&«JN‘D?*’/"\ s b dlees 93l 5
Sl O 3 5 St 05l 3 318 Sl 453 £0 (glos o
b U s St abde s Slas 4wl
s 5 Bl 55 S sliss wlS gl Slivo (5,801l
A e Sl 5 Sl Blal b G gy
e 5050 gy JS iy Jumd OLL 3 (g S0l



s dle oS G Sy p alerd 5 JT 4l Gl by, S )

Rla el 5 asde s Sae (SO 235 sl
Qj)‘ybzdgﬂ;-f)b 4 ol Q.i\:ﬁds\:wtyy
slenl S i lsles e an w05 S8 S s
AU I Cho ol o ol e sl S A e
Sl S sla Sy ol e Sl Wsw L5
s s 5 S AL o sate 03y (S Slale el
uwvjjuwﬁ&\xﬂuwtwjéb-
S ai aaul g Y| (Cpimean () 3L oLS 5L 3
2l 5 S S 08 GRIBl 3 e speS s 35S
6L>Q|b)_>yﬂ)g;?‘w;ﬂi.<ﬁd‘fjl€_se@) QJJS
Aile g obe Cls s Lgl aS lie gl il s o ls
ﬁ\ﬁdﬁg%ﬁ@:ﬁ}f}wt‘z Rwd (055 5
LS b Ll ol zio Cde Of s &5 ol o
rl_>u‘4_>n::.b‘)3 (())Q_w\ °bj—’dij—:€-’f:ﬁ})‘)‘—‘;’)}
N J,.“.‘J_e‘)é @M&)}Mﬂtwcduﬂ)ﬁ
Q)SA%JJQ#JW}&A)U@;Q"JLLJJ

RGPS A AJL:-" (YY)f}(\?)

Kt i le s Shas
O3l iz a5, Sas slaosls uilols 4 S
=0 sbasled o Sl pme SO S g pde sl OLL
o 4S s ol cio ol o 5b I Sl oLl
.v\dioMLing)LJJ_EleL;)\;Q;'Nc;)wdsjsdu)w
S ) 35S 5 bl Jele s iz s
(s slasled e 5o (Y o) d i s —me
&d';}'uji;)t_&a,;r;%\wo?pwﬂs@”
355 lasles onils Ciio opl sap 2 1 b o i
D3 Sdms 00, 5 S e U po 4 S gaS 5 (oliand
s 0l S ab e 5 Slas il 58l Ol s S
TV 255 e pde Hlad 4 Cond S gaS 059 S 20

(0 J)J}-) S 4 ko2

AR

S ol O ae LS ol gl 5 i osle 05 ol
S les 55 ga b b

D
WUE = —— M
W +W

Ol O, e gL SWUE sl ol 34 S
slow ) olasl s Slee D (Water use efficiency)
S Jol ST WP (Gl s adils St osls p S5 S
23 oS glae ) olel Sl ol ST Wi 5 (S
O30 OLalS iy op55 dsb o &Syl 4 a5 ol (O
s o gl Ol Gpae L1 oIk o il 5> Sk
D5 p S S sl iy 5 Shas s |
A el DS 53 e e 0l e ()L
ol Nyl 5 b eslinul L okal Cowsay laesls (ulg s
o LSSl anglie 5 A (el o 54 325 4 a5 SAS
s 53 (LSD) s me S5 Bl O3l ol
3 Ll sas ey sl b S o Aoy e Jlex

LS eslazwl Excel )lj-_é\pj

Cou i

5 ke s Sl

Al Ol 3l 5 able s Shas laesls (bl
S s 50 s gme Sdo ol S 55 gl
o= Jlo) w3 (ol e S pland Sslasss
oo gl olite 3l ccpaman iz ils O Ao
2P dsda) Al s pae 5 Sie Cido (6355 5 S0
565l 3 s it s (e 4l S o
355 Jlael Sl 3 S 53 0 S S VYN0 (o Sle < L
A58 Glasles b dal Cosay S gaS a)s
T P I R W W R e S e E R
A asle s, Slas o meS 48 Jl s ki 518 s
T S S el Sl 5 G s r;}x; VPAVYS)
Ol Slamme e (0 Jsdr) Lo g 00 S0 by (6358



A 4

A

Y pams 5]

;/réd\“/hfalfjf‘)j

&)

0

VFAA Ol / ¢

mg*ﬁ**?%}ﬂg%n_ﬁﬁ%ﬂ_ﬁnﬁ%_ﬁﬁ.y.uwm,xﬂMJﬂﬁQ{ﬂ

TS oD () /44 ANAA AV/O bid V/4A ofoh VLA YA VAT 484
EGEd A $4b44V4L ObAYALS /40 AV/e Ao/ Ao Ao Lo PRARHVEN ke o/ (Ae/o
70 =T x e v suo bAVHA L A \Q\00 0 su\ /44 AN/ 0474 suoA° WO8bdeV 0410440 ubQe o /o su\Al/e
SFe | € oo i IEPAATHV RLPIVAN W04 VVE AV sadV/o EZANVAVA b WALV AL LWVO\ /0 Wl WAe
=9 | A VAASe Lo AVLOAAL AL Vi/e AS/3 S\ HhLodadl bASAALS Vhoo/o YAL/ e
o =y s suSbAAVALL <uQ04 s VWAL /e suA\/e sul o/ subo/o WYOASAVA SQOAYALQN whoae/o o o0/
¢ s suQ0AbOZ A sARAAALL saQ\oo/o /e w4 @4/ AeVAOD\ SHH08A AL wYQo /o Adad/ o
e el enfeafe e (mdRe Hodmp orehsy @oefCaqp ooy oopse #ERT M Kogen 97 o o
) o -
< L .
A LD (QIAD

<rfp & B.U ol 607 oy _Q._?M...qunx«.o (€0 o€ Fof S o0 wrs® € 6

YY



5

Sl Sy B s

T wdss

s S

z

SR 22

ey & gle d:sdl.m

(R0 <€ < ¥ v qp \F e (avd oo ey g e

gl

Mng;nmmﬂqn_qﬁaynﬂ.m.wwﬂjaqnﬁw?u) [Saadaon)
<o oy 0 € o Qﬁﬁqﬁp.ﬂj,ﬂ:ﬁ J?\A\SL _..Auﬁjqﬂﬁq_.\nﬂwdmu_ﬁ?w.hwnﬂuzﬁ Lo C.?NO as ,DHHMJQJBAJ < qfp & T »Qm«@«ﬂm‘ﬂwﬁﬂﬂnﬁ«ﬁévﬁnsﬁu;g%qﬁﬂd

I «Q\odd 2o A\ qe\/AA eVA/Q awsQ/4 eA/44 e\/VA eba/\

M axV LAV qedddo\ 2qeb/QA awdd/Q aV4/Q /A eb/VA awdd/\

1 arb LA\ ardobb VA AA/Q aeAA/4 VAW aed /AL a° A\

M qrAddb\ qzbVae\ aq /A a° A0 v 22 /Q4 AL e \/\

1 adA\S\ aQQbA SV /AA al\/Q 0°3/Q MVAAY ad/V\ 2QA/e

s [P0 ¢

a 2HVeob\ sAbQo | 22 /A 24/Q shA/4 AT a°/o 4 aAb/e

‘a WYAQV e° VY 2V/AA 23/ eA A/ /A% 2V/Q4 ebA/A

‘a edobod QLA e\ VA 3/Q eo o /A 2o /44 eV/VA ebA/\

(ST 57 <€ o) (M) 9 Glay) (S 579 o )
il oo me oy
s’ ofer 7rs’c e =y (od Ko 0 o\ e == e S o

“rfp o R iy A | | © aestc 619 aopsc (00 oF e o e € 56

Yy



VAN Sl / o5k osked / s S/ (BL 5 (8155 Y saazme S8l g Mg

e S s OF e i b Rl s s
s ol s O il O s 5wty Cslhe A,
A s 5o b Ks Bk 5l s dledd olS b 2y
Ol 5t B paneS 5 B panp polie 51 Jobane slie 03l
e 48 LlardliS e Sl ies Sl A5 s s
LFF) Wlesls DL 6550 gl I3l oot | 355
o Al S gl Dl 5 6,50 01 Stas,
3 els 35S Xl Ol 5 s S ) p S o S
il ) g 5l e sbas 1) olS L) e paS

(F) Lsls

ol Al 3 &y aluss
S pde Sl Silasl slaesls byl 4 s J s
Bl 53 S sl bl 5 S 55 lasleg s ona
350 53 glbaed 5 N (slas S il b oy el Ll ol
ol Jls mime L Lol Bl 55 S sl Cds L3
A s e s ) 5 e e 3l 3 g
G 30aS oy sl dnosls Koo avglis ol s (F Jss)
Lol o s inls kool Gl 3 236 it ol 25
S gmaS dlajlegd ol 5l das A 25 sdalin (515 ome D
dos Bl 5 S sli s (g b Ll o ge Jsens
Ol 53 als 358 5 LS ays e 80 Jsr)
Sl 3 T e ol A L o e 5 e 6 50 S sl
s 3 S sl Jidas (Sl s O (S o b
3 O3 dols g Ll o smasie 03y el Jdoa S
L (OFY) OblKan 5 b (Y9) dily jad Ol o6 2l
b s JTglas S 5 b gl (Koot 55 3 )
S S i s S Ol labgle b sl sla S
SR s aS Jlm s LG 3 S sl s (ol pxe
iy 2By Al sy 20385l Sl Bl 3 S
SLa S35 2 2lerd 355 5 S oS I g a3 (FF)

G S 3lad ol 8l Com go s 3eaS ls Ol b o olS

(Sl e Ol 1 3 Shes (11l e
ad> e 55 a8 (gosba ol Sl S (S5 s olesd
5y ol Sl Gl kil 5 0LS s, A,
oA OAd Sdss G b Sl 6 e S 4 O paenS
slye ol e sdle s cul ol slonl v 50 5
SLaS 5 Ol S S (o5 03 35 g0 S3 o
I Jlse (nl fgeme 45 IS o o A oS (e
) e i osbe 5 5 gt b b oS e
Sl cde Ol Ky 5l o (1F) sl azils o jana
3,0lS a3 Jymamme 0l 0350w 5 has A
33l p gl 5 ol oSy (S w1y S eS o
b ol DL 2alS (u s LB i obs
23 3 05850 4 (p S e JolaS 5 055 50 (s smma ol
Sl oS 2 Al 5 (it S b Lol

YF 5 YO) Llesls

AUl i s S bl sl sles
l_.: (\c J_}J&) S sdalie d)bL;'M eS| 4.7).5 CLL?)\
}wbﬁwfjbéiéﬁdujw&g‘@o.-j
gd))\a\ﬁ‘;.)\_\;)Qbf}j.\myéb‘jn).&dw‘wb\b
el ol i3 e Lo i ads e opl s Bl Jub s,
@L_:J wt_w‘j&;w‘ )UG.'I.:\ J.:L; odsl k;vwﬁd.: @L’b L)'»’“JJL"’
Tl 53 ol e (6555 Slasles (bl 4 e
L}awﬁ J—?‘ LA‘ sl d))\ GLS Cw)lij):@JLaJ;-\
ol wl;:ﬁ@j\éﬁ@$udﬁj\(ﬁ&b
u))bj_k"u—.’.‘)\ k;ijtos&)) dJJSJLQ.:: Juhj.: ol
S G=e L VYY) oS Cl_éj)\ w}d.qsg,.eﬁ)lfe £
s (0 Jsdr) del cowsas dals s a4 by e glas S
Sla S5 sme b b sl T glas S 5 1) ey e

YY



s dle oS G Sy p alerd 5 JT 4l Gl by, S )

o Jeele s uline 1Ll s g (gls e D
A Sl e H S Cdo o 8 608 mle 5 SES
035 orlbasl bl Slssne U pde 510 i)
Slcio ol aS 5,8 blaurul a8 ol Ol e 4ils e
03 5= oS K w0 atls odes 55k 4 olS > Shes gl
B R S P R N

(YY) 5,35

als 5 Shas
dls s Slas 5 36 5l (S (15 lolas o S
5 ST elassS s s pme Ao ys SO Jlax>| gl 2 03
S KaK Lo s SO Jlaast o 3 550 plend
o Jele g3 Jelime 1 e Asls QLS T (g5 e
Ll e o gl s ST glas S 5 Sax
s Shes i Sl e e ol (F J5)
JoolS ol gl 55 S ass 355 Jlasl iy &l
e laslad e 35 oled ol 3l ey 5 el sy
sy gl () S2) 22l 13 et 358 5 b 35S
Sheslial SLLS JalS (g ol Ll 1o 5s dias o LS enkal
S (Kb S Bl s b adl LIS
g L oS 5 ol ail b5l Ll obe gslusls
S s S o Sl 1 e U Ll ole (g i
e I L e
SLS 5 ol palie sl (055,20 o3 5a) 5 SLas
S glac Il o SU LS ey (Sonen
Clg 3 45 das e Sl 1 5 S ol mus (S
loesls (FY) 555 o o 1) oS 5 Shas 5 A3, 25
il 3 S oS d e ) SL S e sl e
KB Olppeay (St (23 Ll 5 )3 o 2338 03,1 Olals
Sy S g BolS bl Ll s s oS plasles 5l e s
(S et 2 s o8 03,55 o 5 Cud e () (ISD)
ol gl e ls 5 Lajlas 5l SCis s 51 s olS

Yo

A gl 58 5,8 4

amy Sl
LS 3wy 3l i a5l (S (15 Jele e
i a5 L (F ) dals ey (oLl s e sl 03
Jad sl 5 o2l 5B 5 S RS sl sley Jlesl oS5
Sy 05 el @LU@J':J(Y‘\)Q\)&@)L;)L@J HPTRIRE
sl claesls g Ll Jdos s o lanl, s f'xf oS
Lol flime Jas Jls sl 0L (g5ls pme D] (g5 S
d_w.il.;.o 6[.’1.: (\c J_}J&)MJ‘:W 43).5 )D%J‘Mﬂ
shord 555 45 55 Olals 5 S jasis beesls wﬁkf
A g T g 5 dmey Slad o i 6l (s g es S 8L s
,\;.:ﬁeJ_.LJAJJJSQ_WJ?«S&)})d»\::)Sl{ASJ'.L’:LS
S35 S JalS oS ol Jms ol (Sl sy (5ols e
el 5 A Ay sl Jl 5l W g es SO Bk s
35 gn O35, a8l a5 L0 JJJ?)W;)‘}@QW
b))_AL;TJJSGLLA &.é}k?’-ﬂe.)&db,&\ (0)_5‘) &WJJSJJ
3L sl S OS5 st 5 odd sl s 4 eslizl
)énl_ag‘_gy{_t-)\_&)Q&ﬂ&\&w‘g@\é.\.&&l}-géu
@JwW)J_}J,:J)}'cde;bfﬂjhdsw\h&)bbﬁjoighﬁ\)\
old i ey 5w olS S gl Jule ol 5 S
ldas s S 50158 50 (YA) OLSs 5 (55,00 .(YA)
355 Sl pland 38 Cme I s S g 0wy

2l Ol (g rh o=l bii)}j}f B) d"\"

als Sl 05
Sis m5 slasles U cow 05,0 Als Slsa O35 ke
o coamed G 0L (bl 51 gl e D
als Sl 035 LU 6558 mlis e ¢l



VAN Sl / o5k osked / s S/ (BL 5 (8155 Y saazme S8l g Mg

b5 bl

Ty w T Ny -
w g e g

5
T
e
5
i

[

TR

ENILIPRRPHN] o

naﬁd}mr.&
T bt 28
ﬁgnb:_,f
I"L.L—d};as

M s gon o5

s s s g5l o

e ) pe ekl wlie By > sl,ls slad g 05, 4l 5 Ses 5 (6555 5 Si 25 gl ,ley Q:.Sr.a,s N s

(LSD 3851 died Ao y5 gy ol pelaw 53 4l nn

Ayt Ll Cesa | LS 53 0 S S IYYYY)
byl 553 O3l (S 3 S hes 35 Sl lodss i
SLaShs 25 4 53 I slassS G rume 5 LS oLl
Sl ol bl (S5 5 b (S5 Jolse) S
S S s e e Sl eV Ll 5 05 S el Bl eS
St DS ls 3 05 sar (g g laed 5l 8 i 0 03
031> 0L 35 @ 5 (Seigdom 3 Shes (I 5o 15
35 by 358 St Sl 50 (YF) 01K 5 KU L
bt Sl S 4 Cad ol S (S5 s 2 Shes 25
3 -Shes Glap Sl rlesl cpl s bl il s
LS St i sl 5o el sy (S5 e
e () JK8) Wsls OLES |y (6l sime 5 o g
iyl e s eiidloel Sist 25 oS 1 dny s
Vsl 5 G, Sl plie jule 5 O Gl il
Js a5 S 5 Sl 053 Jsb gyt sts S b (38
53 S ole ez 0)55 dob 5 olS S e RalS ol
oS ol (S5 2 Shes [2alS Dl se el azils 05

(YO) sl o S V.A\Jg B

Olals 5, Shas 5 Wy o Sist 58 Ol Sl oS s
3 S les alS 4 58 6 S0 sl s a5 (VA
sl b OF e S5 (6ol oS Jlesl et s 03

(A) Sl o o )LaN oS S35 58

N5 s 3 Shos
iSOl (S5 3 Shes laesls (Ll 450 s
5 Al slas s (Si s sl Sl ae M
S5 o Ses o 350 53 0 ) Bl s ol
SIS 513 OLES Laosls :Soles anslin (F Jgr) ol 03
S A g el 4IRS e gaS a5 355 b oS ool s S
Ol D3 085S VRTY) (S5 5 - Shoe 0 2
35y b S 3aS (a5 355 (Y JS0) A gy Hloy s
gy iy S plend gle Shs Ol 5 S Ol le
Loyl b 55 0550 (o s kB IG5 sl Al
s 00S LS e (S s SIS Cush) eal b
S e S 55 e al 5l e (YY) 03 oS lsm ol

S g 3 Shas iy (s g 63,8 Sl s ls 5 S

\



s dle oS G Sy p alerd 5 JT 4l Gl by, S )

NI o

naﬁd}mr.&
T bt o8
ﬁgnb:_,f
I"L.L—d};as

M s gon o5

s s 3 g5l o

L) ‘:.LG ekl wlin ij’- slils 6““0}""‘ .05 ‘;‘.5,9)}:.‘ "JQ‘“‘G}.’G"JSJ&JJGLQJM U:"Sf'hf Y JS.S:
(LSD 5a51) dis Ao s> gy ol pebane 53 s inn S

sdalive (g ls gme el (g bl o 31 Sles 55 o s 4xils
e 08 35S 53 Sl gl d 35S 5 LS A
Jsdar) Lo baslad plo & Cod G ool Gl o 2l
ool Bl s Jolite el 6,50 O Kasy (0
IS il e ld Rl S gaS b yme A S
L ol ol e DB, s O G e oo 4
o oM sl 5 s lmes sl Ganads Ll
a5 by slael il L aalie s ol ) slaplll
Alazdls oS IS s Shas 4 Cond &ils 5 Sas G JalS
Cte S S sl g s &S Jlss (Fe)
oLS o2l5 5 ohasn 3L 53 CenseS pa)s 5 S geS

Sy olS cpl &ls 5 Sas o554 5 03

ol G pl,l8
Sialesl lasles Sl e 1 ediasolis (bl e =W
o 3,5 et Laesls S0 alis (F Jsd) ol

S Sl olalS 5l edel csay O G me 1S olie

Yv

Cls p e ls
Ol amils et la sl edel sty glaesls (g bl 4o
el et Sis s el O 1 das e 0L
Sldo s s do s S Jla ck.ﬂ).v Cdo ol
Jsdor) 355 s pme sobl i 51,8 5 (Kot bl
53 ol el deesls (o S0le amlis bl ulul  (F
e s S i b cos 0 Ol S el 2
e Gola e e smeime by S 15 Ll O
ol D a8 Jmss 2l el ol ol Ll o
o) AL A S S e s (St 5 5 S
L0 Jsis) dsls sty (glel ls gme OVl 2Lt
53 oded Jlael SLis J5 S (at i U 4 ar g
sl s, Slas o a8 e o 4 o Wl Oy Al e
SR 0,8 ta sy el Sl BBl ol a8
Lul 5 53 oS il Gastla LAl i L5 S Ol 5
() 3l BLsl s 8 51 A al e 55 25 Jles!

3 S 30S s A 5 (6355 sbasbes e 53



VAN Sl / o5k osked / s S/ (BL 5 (8155 Y saazme S8l g Mg

eSS V) Blps (S 5 23S 13 s la
Lz g 03,55 L35 (5355 o5 S S (Cne
= e 300S 5 S gaS a5 e Sl L0 ) el
S b it sl s S oS58 sl S
bl ol (SLs gles baws oS s Ol (e
ol sl Sl wd) Colgnn 5 ol ol sz
L5 S 1 ol e e i 3550 2l 51 oS B
il sl oS T O e LIS i s 5 Shes J pa>
b 25 A ey o paS s o B 42 (1) s OLES
03,5 wal b G b 5l elS ) Of G e LS 21580 s
03,5 Ll aly ) dnn § oo I3l 5 2l e Al Lyl S
5 Al alpl olde slse 5 Of Cdo OF dalsar 8 A3L
el O il el ziy wls St esle e Sl o
S5t S peS 35S pll S s b (1) O 5
S oS s w2 Ol S pae LIS 38 158

g;&Li JM CJ).J ot,“g)b

& S 4o
dle 03 (S 5 55 S pasie Tl
Sissm 3, Nee 5 als 5 Shoe Sl 4> 045 5 5 (23S
2> Sl ol s G, b 5l el e e 1 05 oS
5 gmee st 055l Al Jad J b s LS ool Ll 2
ol s s s s Slas 31 Olge 3L 3 e SIS
SR e e s BAS 5 A JS a5 (S5
il &S ol sl s o3 00 5 YA S ey S
VP dolne ey 580 Ll 0 s ol &5 (S5 550 3 Sas
Sl s et s (T 83 558 o018
5, Sl 5 ails s Slas polie oy i 5 Sl ol olS 5 Ses
3 GLSa o5 ¢ 58 TP S VAT 550 S5
S el sty JolS (Sl 53 S a5 s
b Sl okl sl G s 03 aile S

(23S A e 534S SIS 5 il 3 S gLl cos
355 Solal Sls e DMl 55y 4 S O s (LTS
303 ol O s oS 48 il JUs s ol .ol
- S S el

o S o3 TV Ol a5 (Sol3 e 5 o gems sbas

35 0als o il gl A e s

i e 53 O el 3.0 Jsdz) il 2alS bjley L
Oley e JAul5hl 5 s gb & See b oily s el
dy o3 Sl ity JLES 5 ol e e
2L Gasb cpl s a el o5 sas ol il ‘_gl.a(l.)u'l
sdal Cosa 2 5 mmen OY) b e W) O B e
Ol 225 e 53 25 dlasl &8 550 0 Lzl
S Il s (mad 4l dils 5 Shee 2alS  osb3 b
oo ol 53 ol Cdge alad s O B as rals
Lol s s 5 O G pms 3 g a0 s
edlsa .l ol Si 4 fete oS opl 3 O G jns
ol Jlesl iy adsl Jolpe po (St 5 Sl ar 5 L
St 5 ostae ) AE5 L ods ol 53 O3l elS (o
Cosbs Sl 1A 16 xS (6 b o Shee (sl
Bl 5l gl oslaal 5 acils a3 IS a6 55 Sb
oo Jlasl s G b 1A Sl axils 35 50 osb
QU Olsoe 5 o 2 30 Ll GGl o s (S
Aol ol adls O 5 egsn Jsb s (g g slaes sl b
tu‘_?@'ﬁqg_eﬁmu;@u,wu&ﬁ\ﬁ;w
LS Gl Ol Sl il 8 o ol 2 ol] 255
Rl e e 6 O Eay il axdls | 5 Sles
S ol ol 53 (S G5 e 53 O U as SIS
(F0) Wiles S oLl oLS A
e DLS o U Sl s a8 Gloles e 03
i 4 Sosbar (s 3 Sl e sl 03
S 53 (S e 0 S5 AS V/FA) o ld ol Sl
Sde b G piaS 358 S Jool o giaS 055 355 5 018
Sl T S s 65 5 aSe 2o p S kS VTP

YA



s dle oS G Sy p alerd 5 JT 4l Gl by, S )

V¥ Ol Gz 2DLS 5V S s e
S Sl oS Glasles oo L (GaSa e C;J'L:S
> o 3 5laleS Jlesl L 015 o ool sy s bl
N gamn SIS ) L Galas Y gens 49) 03 23 IS
CgaS 5 A 35S L (23355 piman 5 (Sl 030
b ol G me sose g oI5 LB slas Shes S e sdle

Slasbes Olor 53 355 S e pdo b el 52 1) (o2 WY
23 03 TG mae IS 5 sy et sls 0L 638
JoB mals s a1 e s Sl a5 Jles!

P I N K S W oS s Solel lasles

Ol et o2 i et 5 o dalie (gobol o 51 (gl s

Bls &) 5 el Cesa o30S 5,58 31 (Ao YA) Cils el

oalaiwl 2,40 C:L.c

1. Abbasi, M. and N. Najafi, N. 2011. The effect of soil moisture conditions, sewage sludge and chemical fertilizers on
water use efficiency of rice. In: Proceedings of the 1" Congress of Modern Agricultural Sciences and Technologies.
Zanjan University. Zanjan, Iran. (In Farsi).

2. Abid, M., Z. Tian, S. T. Ata-Ul-Karim, Y. Liu, Y. Cui, R. Zahoor, D. Jiang and T. Dai. 2016. Improved tolerance to
post-anthesis drought stress by pre-drought priming at vegetative stages in drought-tolerant and -sensitive wheat
cultivars. Plant Physiology and Biochemistry 106: 218-227.

3. Adamtey, N., O. Cofie, K. Ofosu-Budu, J. Ofosu-Anim, K. Laryea and D. Forster. 2010. Effect of N-enriched co-
compost on transpiration efficiency and water-use efficiency of maize (Zea mays L.) under controlled irrigation.
Agricultural Water Management 97(7): 995-1005.

4. Ahmadinezhad, R., N. Najafi, N. Aliasgharzad and S. H. Oustan. 2013. Effects of organic and nitrogen fertilizers on
water use efficiency, yield and the growth characteristics of wheat (Triticum aestivum cv. Alvand). Water and Soil
Science 23(2): 177-194.

5. Arancon, N., C. A. Edwards, P. Bierman, C. Welch and J. D. Metzger. 2004. Influence of vermicomposts on field
strawberries. I: Effects on growth and yields. Bioresearch Technology 93: 145-153.

6. Arazmjoo, A., M. Heidari and A. Ghanbari. 2010. The effect of water stress and three sources of fertilizers on
flower yield, physiological parameters and nutrient uptake in chamomile (Matricaria chamomilla L.). Iranian
Journal of Medicinal and Aromatic Plants 25(4): 482-494. (In Farsi).

7. Backhaus, S., J. Kreyling, K. Grant, C. Beierkuhnlein, J. Walter and A. Jentsch. 2014. Recurrent mild drought
events increase resistance toward extreme drought stress. Ecosystems 17: 1068-1081.

8. Bruck, H., W. A. Payne and B. Sattelmacher. 2000. Effects of phosphorus and water supply on yield, transpiration,
water use efficiency and carbon isotope discrimination of pearl millet. Crop Science 40: 120-125.

9. Eriksen, G. N. and F. J. Coale. 1999. Soil nitrogen dynamics and maize production in municipal solid waste
amended soil. Agronomy Journal 91:1009-1016.

10. Esmaeilian, Y., M. Galavi, E. Amiri and M. Heidari. 2014. Effect of organic and chemical fertilizers on yield, yield
components and seed quality of sunflower under drought stress conditions. Water and Soil Science 24(3): 175-189.
(In Farsi).

11. Farooq, M., A. Wahid, S. M. A. Basra and I. Din. 2009. Improving water relations and gas exchange with brassino
steroids in rice under drought stress. Journal of Agronomy and Crop Science 195(4): 262-269.

12. Farooq, M., A. Wahid, N. Kobayashi, D. Fujita and S. M. A. Basra. 2009. Plant drought stress: effects, mechanisms
and management. Agronomy for Sustainable Development 29: 185-212.

13.Fatma, A. G., A. M. Lobna and N. M. Osman. 2008. Effect of compost and bio-fertilizers on growth, yield and
essential oil of sweet marjoram (Majorana hortensis) plant. International Journal of Agriculture and Biology 10(4):
381-387.

14. Fukai, S. and M. Cooper. 1995. Development of drought-resistant cultivars using physiomorphological traits in rice.
Field Crops Research 40: 67-86.

15. Galmes, J., J. Flexas, R. Save and H. Medrano. 2007. Water relations and stomatal characteristics of Mediterranean
plants with different growth forms and leaf habits: responses to water stress and recovery. Plant and Soil 290: 139-155.

16. Habibi, S. and M. Majidian. 2014. Effect of different levels of nitrogen fertilizer and vermicompost on yield and
quality of sweet corn (Zea mays Hybrid Chase). Journal of Crop Production and Processing 4(11): 15-25. (In
Farsi).

Y4



VAN Sl / o5k osked / s S/ (BL 5 (8155 Y saazme S8l g Mg

17. Heydari, M., H. Nadian, A. M. Bakhshandeh, K. Alami Saeid and G. Fathi. 2008. Study the effects of different
levels of salinity and nitrogen on osmotic adjustments and nutrients absorption in wheat. Journal of Science and
Technology of Agriculture and Natural Resources 40: 193-210. (In Farsi).

18. Hussaini, M. A., V. B. Ogunlela, A. A. Ramalan and A. M. Falaki. 2008. Mineral composition of dry season maize
(Zea mays L.) in response to varying levels of nitrogen, phosphorus and irrigation at Kadawa, Nigeria. World
Journal of Agricultural Sciences 4(6): 775-780.

19.Jaleel, C. A., P. Manivannan, A. Kishorekumar, B. Sankar, R. Gopi, R. Somasundaram and R. Panneerselvam.
2007. Alterations in osmoregulation, antioxidant enzymes and indole alkaloid levels in Catharanthus roseus exposed
to water deficit. Colloids and Surfaces B: Biointerfaces 45: 115-121.

20.Jaleel, C. A., B. Sankar, P. V. Murali, M. Gomathinayagam, G. M. A. Lakshmanan and R. Panneerselvam. 2008.
Water deficit stress effects on reactive oxygen metabolism in Catharanthus roseus; Impacts on ajmalicine
accumulation. Colloids and Surfaces B: Biointerfaces 62: 105-111.

21.Jamieson, P. 1995: Drought effects on biomass production and radiation-use efficiency in barley. Field Crops
Research 43: 77-89.

22.Kumawat, P. D., N. L. Jat and S. S. Yadavi. 2006. Effect of organic manure and nitrogen fertilization on growth,
yield and economics of barley (Hordeum vulgare). Indian Journal of Agriculture Science 76: 226-229.

23.Lafond, G. P. 1994. Effects of row spacing, seeding rate and nitrogen on yield of barley and wheat under zero- till
management. Canadian Journal of Plant Science 74: 703-711.

24.Liang, Y., M. Nicolic, Y. Peng, W. Chen and Y. Jiang. 2005. Organic manure stimulates biological activity and
barley growth in soil subject to secondary salinization. Soil Biology & Biochemistry 37: 1185-1195

25.Loongenecker, S. R., J. Jones and R. K. Crookston. 2009. Effect of water deficit during grain filling on the pattern
of maize kernel growth and development. Crop Science 27: 726-730.

26. Marschner, H. 1995. Mineral Nutrition of Higher Plants. 2" Edition. Academic Press, London.

27. Mostajeran, A. and V. Rahimi-Eichi. 2008. Drought stress effects on root anatomical characteristics of rice cultivars
(Oryza sativa L.). Pakistan Journal of Biological Science 11(18): 2173-2183.

28.Nakano, H., S. Morita, I. Hattori and S. Kenji. 2008. Effects of planting time and cultivar on dry matter yield and
estimated total digestible nutrient content of forage rice in southwestern Japan. Field Crops Research 105: 116-123.

29. Namarvari, M., G. A. Fathi, A. M. Bakhshandeh, M. H. Gharineh and S. Jafari. 2012. Effect of irrigation times and
application of chemical and organic fertilizer on the morphology and yield of wheat var. Chamran. Agronomy
Journal (Pajouhesh & Sazandegi) 102: 110-117. (In Farsi).

30. Namarvari, M., G. A. Fathi, A. M. Bakhshandeh, M. H. Gharineh and S. Jafari. 2012. Interaction of terminal
drought stress and organic fertilizers application on yield of bread wheat (Triticum aestivum). Journal of Crop
Production and Processing 2(5): 163-172. (In Farsi).

31. Neisani, S., S. Fallah and F. Raiesi. 2012. The effect of poultry manure and urea on agronomic characters of forage maize
under drought stress conditions. Journal of Agricultural Science and Sustainable Production 21(4): 63-75. (In Farsi).

32. Pantuwan, G., S. Fukai, M. Cooper, S. Rajatasereekul and J. C. O’Toole. 2002. Yield response of rice (Oryza sativa
L.) genotypes to different types of drought under rainfed lowlands: part 1: Grain yield and yield components. Field
Crops Research 73: 153-168.

33. Rashtbari, M. and H. A. Alikhani. 2012. Effect and efficiency of municipal solid waste compost and vermicompost
on morpho-physiological properties and yield of canola under drought stress conditions. Journal of Agricultural
Science and Sustainable Production 22(2): 113-127. (In Farsi).

34.Saini, H. S. and M. E. Westgate. 2000. Reproductive development in grain crops during drought. Advances in
Agronomy 68: 59-96.

35. Sainju, U. M. and R. E. Good. 1993. Vertical rot distribution in relation to soil properties in New Jersey Pinelands
forests. Plant Soil 150: 87-97.

36. Sainju, U. M., B. P. Singh and W. F. Whitehead. 2001. Comparison of the effects of cover crops and nitrogen
fertilization on tomato yield, root growth, and soil properties. Scientia Hurticulturae 91: 201-214.

37.Séanchez-Diaz, M., J. L. Garcia, M. C. Antolin and J. L. Araus. 2002. Effects of soil drought and atmospheric
humidity on yield, gas exchange, and stable carbon isotope composition of barley. Photosynthetica 40: 415-421.

38. Sarabadani, R., M. R. Bihamta, Z. S Shobbar, M. Shahbazi, A. Karami, M. R. Naghavi, H. R. Nikkhah and H.
Dehghani. 2014. The effect of late terminal drought stress on yield and many physiological characteristics in barley
varieties and lines. Journal of Water Research in Agriculture 27(4): 535-549. (In Farsi).

39. Seghatoleslami, M. J., M. Kafi, I. Majidi, G. Nour-Mohammadi and F. Darvish. 2007. Effect of drought stress at
different growth stages on yield and water use efficiency of five Proso millet (Panicum miliaceum) genotypes.
Journal of Water and Soil Science 11(1): 215-227. (In Farsi).

40. Seyedi, M. and P. Rezvani Moghaddam. 2011. Evaluation of yield, yield components and nitrogen use efficiency in
application of mushroom compost, biofertilizer and urea in wheat (Triticum aestivum L.). Journal of Agroecology 3:



s dle oS G Sy p alerd 5 JT 4l Gl by, S )

309-319. (In Farsi).

41. Suhane, R. K., R. K. Sinha and P. K. Singh. 2008. Vermicompost, cattle-dung compost and chemical fertilizers:
Impacts on yield of wheat crops. Final Report. Communication of Rajendra Agricultural University. Pusa, Bihar, India.

42. Tartoura, A. H. 2010. Alleviation of oxidative-stress induced by drought through application of compost in wheat
(Triticum aestivum L.) plants. American-Eurasian Journal of Agricultural & Environmental Sciences 9(2): 208-216.

43. Tasdighi, H., A. Salehi, M. Movahhedi Dehnavi and Y. Behzadi. 2015. Survey of yield, yield components and
essential oil of matricaria chamomilla L. with application of vermicompost and different irrigation levels.
Agricultural Science and Sustainable Production 25(3): 61-78. (In Farsi).

44. Vafaei Rostami, S. 2012. The effect of long time use of municipal waste compost and sewage sludge as alone and
combined with chemical fertilizer on agronomic traits, yield, and nutrients accumulation in leaf and seed of soybean
(Glycin max L.). BSc. Thesis. Sari University of Agriculture and Natural Resources, Sari, Iran. (In Farsi).

45. Wakarim, R., H. Aganchich, H. Tahi, R. Serraj and S. Wahabi. 2005. Comparative effects of PRD and regulated
deficit irrigation on water relations and water use efficiency in common bean. Agriculture, Ecosystems &
Environment 106: 275-287.

46.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: Ribaut,
J. M. and D. Poland (ed.), Molecular Approaches for the Genetic Improvement of Cereals for Stable Production in
Water- Limited Environments (Final Report). A Strategic Planning Workshop, Held at CIMMYT. El Batan,
Mexico.

)



-

Journal of Crop Production and Processing E[’P
Vol. 9, No. 4, Winter 2020, Isfahan University of Technology, Isfahan, Iran. Journal Of

Crop Production and Proccessing

The Effect of Organic and Chemical Nutrition Methods on Forage and
Grain of Millet (Panicum miliaceum L.) under Terminal Drought Stress

Y. Esmaeilian™

(Received: April 25-2018; Accepted: February 16-2019)

Abstract

Investigating the crop response to the deficit irrigation and evaluating the effect of drought stress on plant is one of the
most important issues in crop production. In these circumstances, the use of organic fertilizers can play a mitigative role.
Hence, an experiment was laid out as split plot based on randomized complete blocks design with three replications in
Research Farm of University of Gonabad, Gonabad, east of Iran. The main factor comprised of full irrigation, temporary
interruption of irrigation in the flowering stage, and temporary interruption of irrigation in the seed filling stage, and
subfactor levels included of control, chemical fertilizer, manure, compost, and vermicompost. Drought stress led to
decreases in grain and biological yield of the millet, and the highest yields were achieved by vermicompost application
under full irrigation during the growth period. The forage yield, plant height, leaf number in the main stem, tiller number,
and 1000 grain weight were not significantly affected by the drought stress. The forage, biological and grain yield showed
the highest increase due to applying vermicompost, while the plant height and harvest index showed the highest increase
when exposed to manure. Chemical fertilizer enhanced the tiller number to a greater value as compared to other treatments.
The plants that were exposed to drought stress in the grain filling stage showed notable decreases in the harvest index. The
water use efficiency of the plants exposed to drought stress in the flowering stage was increased, whereas in those exposed
to drought stress in the grain filling stage it was decreased. Vermicompost and compost had the greatest positive influence
on the water use efficiency. In general, even though the highest yields were obtained from full irrigation, with utilizing
deficit irrigation operation in the flowering stage of millet we can improve the water use efficiency and the harvest index of
this crop. In addition, the findings showed the positive effects of organic amendment in comparison with chemical
amendment for millet cultivation.
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