% 103 QRIS i Sy S alone
A 5l pgm 0)lod o)l A

o
L Yov-yvy Yool

it e ejcp.gau@gmail.com
PO 30 sy S aS i 3 8 5Shos (51521 Oyl 41 4255 b 4310 8 Shos 3l

(BIS U35 5 " 0 jaasans S ulal puols ) gl g3 asa’
GBS rbmbie 5 (55,5LiS p ke odSlils (555050 g 5 DL LISl 055w pal 2l sleal™
OB S bl 5 (5555158 ole o8> cely5 05 S skl

oS
i3l S 53 Ak, slagarls palie 53 Shee lirl cails 3, Shas Olsn axlllas 5 slitens
T osen 0By gy LS b mle 5 50ls ke ol 3 YFA-AT Jle s
(ida S o e ST el andliae 3550 g1 s plowil 1SS Slem s sl JalS (slacS s
(Bl ( Siamey) B sy ee sl a e 4 LS Odw 3l e (Lo NB1-18 Y £33
St 03y bl S )5 oS i 03 Dlio (S5 Sk 5 A
Ol s s S8l S a5l alas Hsbas 45 V0 w\sﬁpfﬁclw, slsn ol
oy (CBR) J gams Ly s Sy S o3l Sl 2ils |Jsa N81-18 Y o5 515
e Cands 3l ol s 4 cwwd (NAR) Lol Cls s, 5 RGR) s 1,
3 5 Shas gl Blod 5l s pme o3 0 mlan 53 (B pla b OF Odlastl 54 s, 95

g alin jn Gl sl o xS s o i sl C S QML.AAJSV_E))N81-18 Y

<=.,\;§ Wl s Shas iy gl el o Slae glil i sddS” sloa iy

s.navabpour@gau.ac.ir :45\e J ss”

yov



¥ o,lond 1¥Ae (€) Ala (515 LS Wy Siig pSUI dloro

Aoddo
Lyl s o S b S Jadl oSe (S8 s jpliten ) slaar i o 5 450
'S e el eyl s (Tt O 5 eeld) Sl (3L Cpal il s
ol 23S i oS (Rt SOl sl e s eled lalee Sl S
I ;)U,,.,:),Tﬁd\ﬁWu)gﬂ.3ﬁcla.wp~t.:4sm¢gmjau,\w\,>¢@b;
GAdy Ol 5 Gt Joly ((Vert OLer 5 () b 2l Ol 5 Ses
3 A Gl a1 gams IS St gosle Olppe Lls S mha Ol b oW (Ko
03l AL amalr BLiSL cpl 5s ol sy Jead gk s Lo L8 6 5 eslinal b
sl walp s Cdr Sl LS 5 cHleSS iy b osS sl B S o
sy i gosle Ol Ay 4 atsly Sleo gt o SV A O 5 95 555D
S gosle oS S 35l o s (oS sl ol S Ol g i (olatl Coenl
YOA e axl 5 S 8) Sl o) OLS sad =l @b il slaplil o
el W g &S ol eols Ol il ol 0L sy it (sesle o s A saxdlas
OLs 5 $L) L35 gosss Jsb 2 edd Sl s miads Jllie 5 S mhaw ezl 4 S
5 amm s Dol il (1488 3l 5 JISC) o 3L, wials fids 3 olS S 5 (Yo
Ol 500 Lc]a.d A=l g0 g oSS e Wil s folge 4 25 obalsS s S, c]a.d oS
3 an ol Jolse nloals (S lagi 55 S5 50 Slaosas 5 e i 53 ol 55
Olams = (Yoo A OSan 5 a3 Ss3sD) 255 0 S c]a.»/ua}-l.w 2 sl Ol
OLar 5 Ola)) oy o 5 oy Sl (3ladie sy olS ) (e & Lkitns
IS 5o LAL G55 5 6 o5 2 o 5 sy b iy g b & Joe ) (T
Jos 5w sk 4 (YA DL 5 SHL) A o KaS o Sk 4 olS (850
b ol ol St 035 5 Sy e el 53 s Seil ik T plal 5 ol L,
B S 2 Ol Ly A 50T s S e ol Slibons 5 ploil L ) sla oL
b s eli) g S gesle (Yrrf OLKas 5 aeul)) Sl el (e Sl e c\s..vﬁli

1- Leaf Area Index
2- Senescense

YoA



RULS PRI TP

le.a(a\.,\.}\ O i gesle oS Ry Db S LS ilises Lgb*\.i.?\ e A (S
S Jolss et ) psblan Sy e el il ol5 LS e e o il
o 5 bl c]a.d & G HbsS Ol s S, Cla..ﬂ sl Sl @l 5 Ses Ol s
3 P iy s G g S e AS a5 3 g Jolbs a5 Shee 1
5 les) Sl dals Jlisa |y Ady Ce e ialS Llg o A3 dals RU geS Ol
e 5 Blase Ly A5 e K3 ot 4 (COR) ' Jsuame A3y o s (V00T (0150
Aas e OLE 1) s 5 i Bl 1 el jasiie Ol 3 e ke Al 53 L oSS
el pgd 4y @U&ﬂ O gots Dlalllae ST 3 COR e K5 .0040) (SGdews 5 00 S)
SIS L s ments 5 b g ek ol i e g8 Camd s Sk U e L e e
(RGR) " oo iy Olppe 35,5 oo i by 0535 5l 3 i lde il 531 L olS s, 0oy
OLLS 5o o L) s ol Oloy ATy 55 ol 0 il ezl it ole liie oS Ol
Szt ol mend e (084) (Sl 5 0 S) 25 LalS iy, oS S5 ey 5o o)
S Gl Ay adsl e 53 il palls Gl e | Ol s 53 S e Al
Sit osle ezl s Llazs § 1 3 Aoy g2 aedlens 555 B me 55 Sl 503y S S obls
Loy as S 18 wle o gnie S o LAL (il 5 oS i) b obojen Js Syl VL
OalS Cel g anils | IS0 AE i disl (g g sl e eSS Sl sl silbla
S5 Shs a el ol &S spd e alS 50 mass 3 S e (Il L ossd e NAR Ol
Mg (Tl Ll 5 plog) A3 el alls lr o J5 ed RIS s
s gl 53 S pns 55 5 e dre s 4 e el ATy s i gesle ST
Olsen s p osbirons andllas 3 g aslizul b glinl Lalls ol e 516 sl Ko
ol <=.A;§ slacs #3 5s La, gla el & Q\ﬁ;dl_fclfv_a wly Slaw 5 4l 5 Sas

sl ol

1- Crop Growth Rate
2- Relative Growth Rate
3- Net Assimilation Rate

yo4



¥ o,lond 1¥Ae (€) Ala (515 LS Wy Siig pSUI dloro

9, 9 S0

2 YA-AT el e 3 LSS Sler b sl elS Sk b s Sl ol
a3 80 5 ax YV Ll 5 e 55 &l 08 S abalie 5 5555 poke JRiSls as5e
A3 S Ll Uys e 51 g\ WY gLl Jled aiSs Yep e 08 Wl ae Jsb s Jles
Sy oS5 Slp e e 3 S T 8k e e b 008 BLT e sl SL o SSLe
S S 55 sy S e Sle V0 5 Caisy e (St Sl Yo Dy son oS LS b S L s
N81-18 Q.N)NM: (A S (2w ST ey 2580 el A Sl et Y skl b
5 S LL;::M..,T (il Siamy) S sy gl a4 OLLS O 3l e s
NS p a5 Ble S 055 Sy KiE 035 Slis Sl 6l (S5 (S
S 1 o oo b Sy e Ol A3 S sy sl w5 a3l lesl dly s
s Vo Osl s (S 03y e Gl ek Sudls,y sladised Ad 6, Seslkl T s Jua
A S 3 cele (A e ol S Sl

o) gl A1 sdal Cowsas el S 035 pslie 5 As; sla e ls 3,805 80
gl 2 Ls Sl el Sl a5 ealital (s kel Al e s e e Sl (e
S e 4 Salls (Giluesle) TGl Cat 5 et Ay e gearme Ly Sy S
YV O 5 golg) s S eslanad (8) 5 (F) ((Y) (V) Laily,

LAI = (LA/GA) )
CGR = (Wz'Wl)/(Tz-Tl) )
RGR = (Lh W, — Ln W)/(T2-Ty) ()

NAR = CGR x [(Ln LA; — Ln LAY/ (LA-LA)] (6

9 LSJ\JJJAJ‘)«N QLA)T L((aji) og&&;—d}}w(.(cja f“‘) ;ffcla..zLA é‘)ﬁ Ja_:\J) o
Bl gn (e ) ens o GA
Sl 5 il jatls wils 5 Sae (S 2 Ses Slin S Shoy =0 o

IR s 250 GJ‘J':A&'iJJ Claylza O3 5 dow s als sl cdis sl b 5 Shas

1-DeltaT
2- Assimilation

.



RULS PRI TP

Ose3l 3 ealizad b ajles ke aslio SAS wub\p\vbjuuuquﬁ.a;
12358 el STl 5 31 eslinad b Lals gal sy 5 ooy 0 Jlazl a3 LSD

Cou g b

Jole S Olyea iy alaml Coaal sa St esle Olpe iy 4 anls Slio
Sl 4 alS e s S S O adllas opl 53 pd e e Ad) QoS s
Ods e o i slIs N81-18 Y 5 g Slasme ilisis o651 by 53 SO pl 5 Aoy 55
NBL-18 -V &Sty o o 0 iy () JS2) Codls 1) Olgae o S o o5 5 S S
o e S b B L e S e el 5 S e e ls il lew,
Sl A e s K esle oS Ul Sl o iz osle o s oS sl 2l
s Ol a5 B Jials ol el s 2 oYU S 5 il il 5 (6 5 Slew
sl baits s enn Sop S s Ly o Ml b eds 51500 IK9)
el (Slo o3 SLaplil 5 613 types SWS 3l 3lse JUEI 5 48,8 Sy SAS 5 (slaken
Oloy 3l Bl 035 oS 5 S 035 Jop Ly BW 5 (YA O 5 03,5 5) 55d e
dye pezs Sl e 3 L5 el el Bl OO i ol LBl lB sl
a4 LIy OAS gors e 5l ASL e als QA gars S8 e s Bl glo 3
oLl 2alS 5 g G Sl eyt dge 4 YU L a5 5 (4) (68 sladais (5,8 IS
5 (G s S Jolse Cussimn) S35 S SCassdee sy s 4 (55 T
&S o sll LS 5 1, [FWRCT PRI Ll i s G 3 (St st 3lge b 45 e i o
pll it 05 Olpen s a5 allS > o 3l S 5 Sl 05 S35 L pEode (YerV e
St 35 0 0 3l 5 als oal s pmy 4 Gl 4 padse nl o als DL L5051 disy e
el o o Ll 5 (Y00 7) OS5 Ko Jaw 55 f 5050 ) (VY IK2) 05 IS

b}



¥ o,lond 1¥Ae (€) Ala (515 LS Wy Siig pSUI dloro

083 F i S o _ » S5
[ FE e T SRR W 0 =S H o ENSLIS o

G el s Y s

i e Nidnid

W oo [ S [ o ENSLL8 ] St

(o Ao 5% 05) 2l pl) K2 055

G35 s Jol 55 pl g pI g Bl (S S 05y Sl i - (IS
Ao ;3 0 bzl o 53 LSD gl ol cines S 2o G S shls Bli S pla Sl i jo 8 3)

(Ll Ko b Gols e 3D

St gl patld e ity A e o adllas gl 3 (LAD S e pasls
2 Sssba 351 13 sme il Bl D Ao cpl pn il dase adlS A s s
I 1 oldis o a8 o5 5 o ST sl 5 5 S e Gastls Sl i Gl pans
S 5 AL i nd aa s Co e S e U an e 4 (T JS05) L
S s ama s il dalg Jlisa |y Al G JalS Colg s a8 A dal g 6 xS
S 3l n Ol el a3 g (oS1 5 e e il Jul sy 55 0L 53 S, e
Dol sy ol Jolse cpl o s (o aedsi] elidlon s Slaopas 5 ot 53

.(vn/\Lob&m}u},,;@,;,\)»ﬁ&ﬁﬁcbup'u,;&.uc;,u;

"y



RULS PRI TP

Benp Besns B o B N8l-18m . s,

a

‘' 4 bcc caba

S ey o> il ] AAS
ngjj};ég}"‘f
djﬁﬂuﬂﬁu‘}a‘f)éfﬁch»add&uQ‘jzﬁ—YJ&i
Lo53 0 Jlzt o 53 LSD §gesl ol cdiiien S 2 G G yls Blis & ola ) Sl i o a2 50)

(Ll Ko b Gols sme B

./\J)‘)‘JJ"\u)LA.::L;GLA;)JASJ‘JOBAJSQQ.}&O:L‘Q\MJJ})ML}L-;GQLQL\;)JLSJ:AMP
53 pll alod 53 o8 3l 0L Lapll & aly e Sist Gosle Sl 351 (S0 505w L,
&;.Mr‘ ebﬁ A.EL.NMLJJJ‘/Y’. _53};4_:19},]‘ wb@x‘&.\:}éeiuj/\/' LSJ‘.SJJM)N)LQT
42.&[55].:&L}Q)})‘db&}d}j&‘ﬁ‘b)@l{ﬁxﬁ'WU.»‘MJLSGJJJL;&)J
u,:ﬁ.&ls Ladils Q)J .l.:J..J: JA‘J."‘ 9 J\.':j) U‘i‘ 64,&\.5\ l.: A als sl B S de:lﬂ @DJ
ozl Bl 335 Olajen (2alS L&l 835 (oI5l s sdalie Slu S 035 3 laamle L6
5 S (P ISKE) e ol sl el Ldr dae S ISKES W
VU o s il pl 3 3le ez e Ladils OAS 5 L oS W3 S 558 (VM) sy s o ST
éﬂ\.:ﬁ&djjj’aLsfg_d.LBu6@6\,\.}\L'/,,:.gJﬁi)do))bvjajbaﬁ@j&j}&oiu.ﬁ_})&
N81-18 U{Y BE "\‘:’L’Lfd JQ\)) QLAS}N J}‘JA CU Calises 6{.&(:‘.,\.:\ O S de:lﬂ C")‘):

4\1;-]4 L sl &L} Q)) 4 &..:.;— osle U‘m “-"'i)“a &ﬁJ:':“':J cc))jbjw;b' rl.;)‘)

"y



¥ ojlaad 1¥Ae (£) als (o615 LS sy Sig yiSUI o

Cows 4 S Ol o |y (g i ol (’BJ\ ol e e 0SS Lol s JJ...J
Wl o i S 5 o 035 93 4 el o) cpl il 3 Shae JHlE el e Llos 55

02033 055

0de

8BS,

B sl

o ey il o] Y Sk o e o w8 o
'y K34
358 o g S s [GEEN S o
. N81-18 s,
Ve
3 0o
P A
3.
i N a8 3}1
b g B
A\
Sy el =y S S el = = Sh
Kidees . Sl
ST S3sd Jln

ES O

e

s 6l el A
S5 Sl P

G35 s Jol g5 ad g g bl (S s b Ol ks Y S

BWRTN Ju;}\cb,dﬁ LSD Q}»ﬂwb\j‘w S i G S gyl JB‘-\P“\S&L@Q—:{.’YL‘A =6 a )
(Xl ﬁm\géj‘)LéJﬁ |

055 S s a4 sl Jole 5 Jsame Ay Gy anllae ol 55 i geamee LS S8 pw
Sl O Ulse O 503 b il 33y oS olS s Aoty g5 lir oS Aoy 5 ALS iy

At



OS2 9 y910lgi Surw

bl e,l.i.sjfvléjl Loy Co o Suldl Cel iy (g5t 53 3l g Jg)spas;\;wuoi
Oy 3l e gz Ay S Sl Cinllae (V44A) o|)mj@¢mp@u
ool g sl gl Cle a4 &S el pl sl s ¢BJ\Q§): (AAS A e s i ST
U,Z‘ALS - e a Ay 093 éL@L‘ULMLL;thSLASJJ u:"ji)JL;“ttg )‘Ju‘ M“Lw BE ))4 Jj.tu
)\LJAH\.L;{L}JA)JMJUQAJJF(;BJ‘&(Y"V¢¢U\)Jﬁ&ﬂbubg&ﬂ)g§jc}a.~
Sl sy Gl pae Dl U s 0 dLm.:?‘\c]a.a)J Jsme L) S Sl
LSJ*-’UKAJ-’(‘JJJJJwﬁ‘)(‘u)‘ﬁbfM)@ﬂd‘fﬂwﬁ;fdbbl\lsl'lsu—i‘y“sdjjb

Jed>=) Ak (’B)\ orl s slee i (il 3 5 SR 55 SOl Ll g e a8 wzils 3

0
P Ao 53k gla el R dlie ) Jgu

A Cder ey PPN GV Jgzes Ly S8y rL‘éJl
Vi b v a TOVY a N81-18

v/id a et a Yavy b oS

¢/0a d oYV a Yo/ C p5053

oYY C AR Tyvavd Codda S

g/ev d /evod \AVARN o

el ) I (sl e sl ol 1 s S pde G S gl Pl S ol Sle Ot a5

o Ay Gl Ol o 5 S e st b g LS5 Do e 4 Ll )
o o3 A Ol e 5 S sl pala Bl (Y O 5 ol sl
pame Ly sy andllas 3 S Ay Il 3 Jgames Ay So e JAalsdl e NB1-18
il ol; Slles S50 5 o5 SV pB)) Ole 3 5 Shes SolE s ),
(Vv Ohlan 5 gols2) 2505 5oL ol

Yo



¥ o,lond 1¥Ae (€) Ala (515 LS Wy Siig pSUI dloro

O s O Ll S —A— —X—=N8L-18 —x— . 5

Yo
.o |
Yo -

CORGy 2 e e = p9)

v
Sidsd Jl s

639}&’&%&‘}4): JMJ&) C‘&ﬂcab?_iu'—i JS.&
5P Shony 0 AME L ] ¥ psdila Y ey )

GO 5 sy alie LB ) aen 3 e A3 S Sk Ky fped D S
Sl Ol 5 Sldlas 3 50 (TooT) OKan 5 (6 ,eiS .3 sdaline 0T o (5413 ine
Aoy b gl 3 s S S ST 05 SO sdalin s S o b5 Bl
Al clew SLL e o3 ol ady Gl bacdl gals s, O Bl e s AS Jols
S35 2 Vb laeldil (Il alar b 5 ol g g 8 slaphtil 4y S 5 3 Glagll s
8 Glastle Gl il omes mhw Ay 3 G Ol a5 b el

(0 JSa) (Yoo s Olan 5 ) Sl 2alS o iy b s Olime ()l 28 2 g6

11



RULS PRI TP

_<>_¢JJJ> —D—C,..\:;MJS _A_f; —x—N81-18 —)K—wﬁb-

.

Gas 2 08 2 p5) e iy sy

.

AR

X1

$5P55 At ol 53 J gz (o Ay S8 Ol i -0 IS

S5 8050 Sy 0 2 L il ¥ asail Y

BEEE .,\..:J).z &7:)5 QL&L; ASL;:LGJ .,L\L) A?J)‘ J?-‘JA BLl axIlas U’" BEl Jé-‘u %J-l? CJ,«

L ;)LU'VA .,\i.sj.f Jol= YL S osbe o S Lzsls 13 Al r*-‘;:““‘ SRS

S ollole by i S 15wl js (g min 6Lafﬂ¢5ﬂck.~ua;luﬁ|}é\)elﬁ§ﬁ)

e s Ol malS Eols 5 axils 1) IS 8 mig dil (6t 5 3l pe oS U 5 4|

e 355 Saug a0 al pl &S 548 e S 5o g 31 S L e (il L Las el

YoV OLn 5 olsm) s S el Ol s e Jsp ol il 58l



¥ o,lond 1¥Ae (€) Ala (515 LS Wy Siig pSUI dloro

T B L Y R [T

L A
oL
&

) £
4

Yoo
L

x

‘1\ -Y 3 y ™ 4 o
b

<)

':I\

-

=T

gl Jel
S5 58 Wise ol 0 55 J gz Al Cdar o e O puis IS
(K595 Sohowy 0 AMS & sl ¥ psailu Y i )

53 (TeoT) OLSan 5 (5,028 o alin L )l &S 3 Ll Ll s o i iy
d\c\Sd\Lz.:ﬁNSJ.-ls &ﬁy}m;\)(’:’)“g}l":“;ﬁwd"f)bJ‘JL"UJ‘"CJ‘JM’J&JEYL’
5ol (S LTty B Jy B ) S e e ls VL Bl sl o s 0B
Q
Olis 5 Shas glil 5 als 5 S Slin gl besls (Kl avslin 13 Shas gl 5 5 Shas
Y dsdr) Sl 1y Jlie o 2aS 2 (085 5 25 5 Sas o YL 6115 NB1-18 Y a5 sls
2 GP Shen 3y 3| Sl pdiS S5 58 Sles gt 3,50 3 (SB5 glald iy S|
Sl Clls |y g s alees slad o i A_Q.L\L:upuvé)w\ Cils  yela g als s Shas
Sosb &35 Dslite (LUS 5550 pB) 5o aki jo &b sl s ) Sl oS > Slas bl

bl el s a3 Wl SR 1y eSS S 035 3 5 o i NBLELB (Y s S

YA



OS2 9 y910lgi Surw

i by 5 S S5y O e > alow slaws 3l ales s 43\::1.)«.?):313 M)&JEJA{@L:} ol
J.JU Cou gl bl SAEms Sodsdme 3 ¢x§ 03 a3 &l sl (Y Jadr) el
Ay U Sialer purd Sl ediSogdme Lole pa Sosba 0,8 o J3 ke Jelge
oo O bl by (Yrvo OLas 5 31 s dales wls sl ials o ge Slidles S
slass Jaalsl 515U Jsl (e s 5o 3 ,Shas 35 oS sl ol 55158 s Aol Sage s Sles
sl 2 Shae et 55 5 Sas lpl 51 G5 Jelse (Y000 O 5 1) conl do > 4ils
@l O3 5 i ol sl Gaul i Slaad oy SlaaS 3 950 ct\ﬁ SS1 )5 5 a3y d9dee

Lo 5 jne

O il 5 ails 5 Shas pSile amalin —Y Jgu

. o 033 s s sl . " 3 Shes &ls 5 Shas
wlsjlza O35 als s oy 3 el . ¢ .
_ 00 53) s _ O St 2 SAS) Pl Cess
() _ i s (&5 53) ools
5 (s a5 (bSa
syeA® yer® vyt ot amd usw® o et e @ N81-18
yaoel® e v ® vt v e e ® el ® S
A7V VAL o R VYA S R VIR \ YT SO U7 AL VS 05095
A TECRSR V. N VAo LR VAL VIV YA (O R FF1N A ORI RN S
yare® ym® o umt et o a® e © o
YY Y Y/ay A +/+Vo oY /44 /Yo LSD

A3 0 Jlat o 53 LSD §ge3T bl p s S e G G shls il oS e Sle e o

Al (gl e B

8 5 4o
S gjlla.acla..dn\{é;oujs Ol s fﬂch_.ﬂda.&-ujfl sy al s Sae 55 e
;.;J\g-)&alﬁfk;..iﬁ.dej%yfﬂchwﬁéw)].:ﬁdaybd\::ﬂw
s> N81-18 Y .cils daler Jlisa 1) A,y o J,ASLL@.»ASM.LM? ol S

4



¥ o,lond 1¥Ae (€) Ala (515 LS Wy Siig pSUI dloro

30 SLOLAs iy pend Crge St Sl (RIIL e s S plaw el
Lok S olS iy Cs iy Jhalpl ol mie i sl g s 8 S obe e
o Gl 4 ediS i g glapllil s EalS e 4 JLL e 0 olS A, Bl
A=l 53 Gyt sd Ol el 5 sl el RS E slaplll (3l sl b 5 oS s g8
G Jpazs o Ay S 5 Jpame b S (S 035 oS p e Ol e
Jbs e Vommt sy fad 15l 55 8wl (astls 5 alsn slaphtil it 055 2alS 23
e A5 e (OA0) (S 5 (o) Wil Gl s OAS e 5 S
LolS i, Oy CddS L s cned 0 5 b o kS ol S 5 ey Comd s Sk
53 als sl o Sles Gzl o 3138 e g e Ay ey sl g S lde il
oY 03 o a1 S Slda S 035 5o 5 o 2he NBL-IB (Y s aadllas 545 Bl s i
53l S 055 K ele janas g s i s 5 S0 Bl s NB1-18
Cons 4y (6 508 Olod 3 1y (6 ity St a3le oLl pl s o OLES oS ol omns 4y ] > o
PTGV BN R o );@Mrl})l el als s Shae Jilsl ol ames js Llos 5 51
5 33,5 o e L;\:.\M.»T S8 Jele 53 38 e e 5 Shes e sl Sl as als sl
ol s als s Shae ul58l ol cﬂ\._,jou'l: Sl s bl Gl ol e pl s i sl Al 58

sl ol 65)‘

5 51 35wl
9 JL« g:,.iLo.} J:JJ LY Qgﬁ @:.b CLM: 9 LS)J)L:S C}J& omb )l J....:‘J&d 6)& QKMJJ
5 S5 adllae 3, 5m 51 sl 0350 wal 3 bltay OdS b il 5 (53,5l Slidos S

Ve



RULS PRI TP

&

Bavec, M., Vukovic, S. Grobelnik Mlakar, C., Rozman, C., and Bavec, F. 2008.
Leaf area index in winter wheat: response on seed rate and nitrogen application
by different varieties. J. Central Eur. Agric. 8: 377-342.

Castro Coelho, J., and Aguiarpinto, P. 1989. Plant density effects on the growth
and development of winter faba bean (Vicia faba L. Var. minor). FABIS-
Newsletter. 25: 26-31.

Emam, Y. 2007. Cereal Crops Agronomy. University Shiraz Press. 190p. (In
Persian).

Gregeresen, P.L., Holm, P.B., and Krupinska, K. 2008. Leaf senescence and
nutrient remobilization in barley and wheat. Plant Bio. 37-49.

Javadi, H., Rashed Mohasel, M.H., Zamani, Gh.R., Azari Nasr Abadi, E., and
Musavi, Gh.R. 2007. Effect of plant density on growth indices in four grain
sorghum cultivars. Iranian J. Field Crops Res. 4: 265 — 253. (In Persian).

Kafi, M., Jafarnejad, A., and Jami Al-Ahmadi, M. 2005. Wheat Ecology,
Physiology and Yield Estimate. Ferdowsi University of Mashhad Press. 478 p.
(Translated in Persian).

Karimi, M.M. and Siddique, K.H.M.1991. Crop growth and relative growth rates
of old and modern wheat cultivars. Aust. J. Agric. Res., 42:13-20.

Keshiri, M., Latifi, N., and Ghasemi, M. 2003. Growth analysis of safflower
varieties with different cropping pattern in rainfed condition. Agri. Natur.
Resour. 10: 85-94. (In Persian).

Koocheki, A.R., and Khajeh Hosseini, M. 2008. Modern Agronomy. Jihad-e-
Daneshgahi of Mashhad Press. 704 P. (In Persian).

Lebaschy, M.H., and Sharifi Ashour Abadi, E. 2004. Application of physiological
growth indices for suitable harvesting of Hypericum perforatum. Pajouhesh &
Sazandegi J.65:65-75. (In Persian).

Mikha, M.M., Rice, C.W., and Benjamin, J.G., 2006. Estimating soil mineralizable
nitrogen under different management practices. Soil Sci. Soc. America J. 70:
1522-1531.

Ouzuni Douji, A.A., Esfahani, M., Samizadeh Lahiji, H.A., and Rabiei, M. 2008.
Effect of planting pattern and plant density on growth indices and radiation use
efficiency of apetalous flowers and petalled flowers rapeseed (Brassica Bapus
L.) cultivars. Iranian J. Crop Sci. 9: 400-328. (In Persian).

Rahman M.A., Karim A.J.M.S., Hoque M.M. and Egashira K. 2000. Effects of
irrigation and nitrogen fertilisation on photosynthesis, leaf area index and dry
matter production of wheat on clay terrace soil in Bangladesh. J. Fac Agric
Kyushu Uni. 45: 289-300.

Sinclair, T.R., and Muchow, R.C. 1999 Radiation use efficiency. Adv. Agron. 35:
215-265.

4!



¥ o,lond 1¥Ae (€) Ala (515 LS Wy Siig pSUI dloro

Talei, A.R., Poostini, K., and Davazdah-Emami, S. 2000. Effects of cropping
pattern on physiological characteristics of some bean varieties. Iranian. J. Agric
Sci. 31: 477-487. (In Persian).

Thomas, H., Ougham, H.J., Wagstaff, C. and Stead, A.D. 2003. Defining
senescence and death. J. Exp. Bot. 54, 1127-1132.

Yano, T., Aydin, M., and Haraguchi, T. 2007. Impact of climate change on
irrigation demand and crop growth in a Mediterranean environment of Turkey.
Sensors. 7: 2297-2315.

Ying, J., Peng, Sh., He, Q., Yang, H., Yang, Ch., Visperas, R.M., and Cassman,
K.G. 1998. Comparison of high- yield rice in a tropical and subtropical
environment: |. Determinants of grain and dry matter yields. Field Crops Res.
57:71-84.

wy



5 EJCP., Vol. 4 (3): 157-173
é@ ejcp.gau@gmail.com

Iranian Society of A a Gorgan University of Agricultural
ranian Society of Agranomy an
Plant Broeding Scion: Sciences and Natural Resources

Evaluation of grain yield in relation to yield components and
growth indices in wheat

*S. Navabpour!, N. Latifi’, S.H. Hosseini®and G. Kazemi®
L3pssistant Prof. and Former Student of M.Sc., Plant Breeding and Biotechnology Dept.,
Gorgan University of Agricultural Sciences and Natural Resources, Iran, 2Prof., Agronomy
Dept. of Gorgan University of Agricultural Sciences and Natural Resources, Iran

Abstract

In order to study grain yield, yield components and growth indices in wheat, the
experiment was carried out with five wheat cultivars at RBCD arrangement with 4
replications at Gorgan University of Agricultural Sciences and Natural Resources.
The cultivars included Zagros, Tajan, Kohdasht, Durum and N81-18 line. To
measure studied traits (leaf, stem and shoot dried weight and leaf area) fifteen
random plants were harvested at different growth stages including tillering, stem
elongation, booting, flowering and physiological maturity. The results showed that
N81-18 line has the maximum amount of leaf dried weight, leaf area, crop growth
rate, relative growth rate and net assimilation rate in compare with other cultivars.
Also, line (N81-18) and Kohdasht cultivar had the highest and lowest grain number
in spike, respectively.
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