[ Downloaded from jcpp.iut.ac.ir on 2026-03-19 |

[ DOR: 20.1001.1.22518517.1385.10.4.12.8 ]

\YAO QU.M)/(JD r)\.e AJLQ.&'/VAA JL»/N@UAJ‘_;}JJLS Q}J‘gr‘,lﬁ

b o oS slaer g s b K S o)Il e gla gy dm lie
Cynodon dactylon L. Pers.

\du W‘g \‘;;Lﬂ} ﬂd‘c::..: c\‘;s»:l.;' Jw.>| c'}’.bﬂ}) %3)}5' DééL&'&‘ 4.“&1«.@.&;

0 LS~

Wl S, Wil Glho el 25 2l rlol i T oS e Hisd o o geme Ol (B OBLS (S Lo
SR g a3 5 AL O glize ol el (Kes 3 0 ) pe ll As & Ygens 5 es gy IS S5
B 5 O 5 S o3l Cds Gl gl At 1S sl gy 45 el e 53 (AS Slho ale 51 3L 5 K 08 5 i
o b g 1S oo (b g IS O 5m0) (5 50 538 5 58l b 51 K55 (S 03 gy des addllan pl 53 el oS 43 S LS 4 O
b oS 8555 VO aumlis gl o S 2 s 33101 5 Ol e i SBL (5 S0 51 oered 5 by, 5 SPAD-OY
S ch.,.a 23 Gl g Dy Cilisee glmes g oy 815 OLES e w8 S 4Bl i’ V';) 9 (Cynodon dactylon L. Pers.)
§ o 5555 Sl G255 51 e3liiul b Sy 55 g NS s b 51 K55 (S esIl s als s L 5 K55 51 s
i adalie by e O ()13 ae (Shmed 25 b L5l B G g gdua ) i er s SPAD —00Y s fid s JS oS
G235 33 et S ns (St L o 5 BB S oS 5 e ey 2l BT (sl yer 53 SPAD-01Y olKius 5l eslisl
OIS 428 b Qlil 2y pde S5 53 cplply el s 4 Lo 5l 5 S 1 (5,8 (6,551 5 QL5 law g b s

5505 03l QLS ol 53 CBb s gl LS 2 e 3

5SS K, e e (b 1S sl

S s S il Slio aesd L 5 Vene baes dodie
d(YY E) \Y LY) JJ-ZSJ‘ e d’l}-b.mg.i B CJL. cvaJ dbﬁ iu.;_ ‘U)L:J e &LAW_} . “.“; L;’Lj)ﬂ 6‘;’ .“w

o SR Gl 2l i B 0T STl 1 eSS s i 48l s el
25 S SIS e 5 4B S LS e el ol S 5 oS gl e

el 6o B Llg e OLsol ol 5 a0 adl (VY 5 7) ol (1) Gl age b 2 6Lls ol olalS ol

Ol oy (g5l 0aKiils (obelsbial 5 Hbslial oliul (g 8 Gle gemdils S 5 )
Olghonl zrs o855, 5LaS suSiils (bl ol 5 el bkl Y

V9


https://dor.isc.ac/dor/20.1001.1.22518517.1385.10.4.12.8
https://jcpp.iut.ac.ir/article-1-613-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-03-19 |

[ DOR: 20.1001.1.22518517.1385.10.4.12.8 ]

\YAO QL‘J....A)/(JD r)\.e b)u/rhé JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

el s als e 50 S5, (Charts) glac L
S amslis J5.0)) il S8 Ky fpans a0 a3 )
Sl S s Glasl sl b 5 ey S5 Ll
Slac,lr 53 e Jpene b S, |5 Ll &gline
A, e 55 5 o Bl d 5 2 5d e ek (S5,
S ISyl o&s 1Y) OLSan 5 L. (V0) 515
Dy Aoy 5 23l oK s gl (Optical sensing)
oKws ) as S esliul (Fine fescue) Ol oo
Sl L edd S ol Ky e (S35 o
G093 o S L (S O S mes Js ol 0L
S edalis
oS Gl sy Sl Ol sy andlas ool 5l Cols
o3 i b glacbl s pde s 3 S S«
oo oL il laciames 53 il 5 Sy Sl
Nl s IS o Sen 8 ey B
Mle3T 55 ol (6, Se3ll s IS (e s IS Lo g5 o
idaly Grores Golosd pl 3l (o508 DLl eSS
B 0l (g )3 b 5 o3 (S S S o

335 o sz 2l

I TPIEIe
(Cynodon dactylon L. Pers) ¢ ,» —ac oS 0355 VO
ol 5 Jme sl Olgiol Glaolil Sl ods (¢ 5slaer

HQJJ‘)J > ”.:“ ( 3) B} db)\ﬁ)lﬁ 3 Qu

Juw > (Cynodon dactylon x Cynodon transvaalensis)
Olgiol o o8asls (5,5laS wuSiils a5 550 53 \WAY
s e V) G S s i 8 G b Ol IS Sl
S LSS s sl lS glas sl S BE
Sl Ll s (651345 5 JlS )l 5l e K S
plomil p s el L ob S (5 e Sl ¥ plis
sz 5 ks S S (SO Gub 5l e slacile as
2 ¥ 5 QLS 52 S5 N00) oyl 555 s w

)ar_gﬁu_atsoudﬁj\u_g.mﬂ)»%;&lsb@\;ﬁ
O e 55 0bS s (gla L2t L Sl S el S5 W e
035 Doslite 213 i e ) 2l a5 e
(VY 5 V) 35 o ols o 5 o o S5, Vpems Js
Dyt SAAT 53 o 5 S Do 0 S 2L
ot_,ﬁj@,w oo ol 4 STOA WV 08 A ) 5,8
Sy duled Jas stz oLl oS )l Jleasl s oo
o el - See cadis glaobes 53 Ll S o ol
o S AL e Slio 315 3L Aty sl s
oslial U 5 a8 Sy a5 O (6 Seslusl 45 ol
S, wsile (IS slls Ll b s gl s
() w3l s
S5 s Sl s w3 (R sl il sl
03 aal dewl 5 Jd s IS Slde (6 S o3Il sl ol ab S
S gl G5 e dA) eSS 5l ealinal (10) S
ol 4 S bl L 5 (VY 50) LS 5 5l el oS
3L Vgans T 55 a8 Conla Joy ol ahoor 31OV o
Loy oan 3 53k o5 Gy w3 U8 Llus «
S35 Tl ol oSl 5 ls I3 & 4 pes JUis
Sl S 5T Sl S s, bl 0Ly 55 slize
LG 5 S S e & SPAD e b5 A olKis (04 5 V)
Sl e dla ae5a 53 0T 38 Sl 5 035 Jomr
Sy SO, Sl iz s 5 S 1 L5 IS Ol s
sha 1S Olpse s 53 (YE) 5lsl 3,8 s 15 aslizal
gl sla sy amlie 53 OY) (oS 5 amipe ST
23 (V) OS5 o 5 08 5 L g i 5o b IS
Fo Sl il gla3s S s IS Slude e
5 15l U0 sed esliul o&ws ol 5l (Acer palmatum)
S\ SPAD-OY 2o by IS ol 51 55 (F) 01,
oslin a3 Sl Cilisee (slacs 35 53 b IS Olss cpmns
b ool s J35 IS Ol o (SC35 ahuly 5 038

3lS A ged iy ARE T gl 5, 5 o&Kus

\eY


https://dor.isc.ac/dor/20.1001.1.22518517.1385.10.4.12.8
https://jcpp.iut.ac.ir/article-1-613-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-03-19 |

[ DOR: 20.1001.1.22518517.1385.10.4.12.8 ]

e oS lres gy il 5 Ky (65l il s f, amlis

Con g
o3l> slamel S5 00 51 e e olS s glaes s o
oz Lo 5 0 (5,030 b5 IS el daw g 0
Sl o8 lesl 55 el aulows L IS 5 SPAD -0+ Y
O30 02 () dsdm) 2ok sy do s Sl 53 ls e
SMWY i s L OY Cmar L) by K i
L S i Somabie W glsas )3) M Camar o
bl oLl 0Ly 53 FAY G ps L PP Comanr 5 dilanils
S 5 S (6, S o3l ol o3l OLES 5 51 e ST
O 03 Jb s IS i ols DL (6 e g Sl 3 b
Ol (2 58 5 0,5 = p 8 koo OF/AY LYV | aCimar
Alails (05 5 e S Jee VEV) P e 15 IS L5 IS
Cmmorr i3 S sl SPAD — 04 Y oiws 3l eslizul s
wils |y Jds A8 o S M Camar 5 LB IS i P4
e Sl 5l el aalllas gaames ires ol
Shls a8 o o, 6, Sl 5 Ol g sl 63
O dsda) Ll e deo s S mha 53l e sl
5 e 3 WM Cmar 0 b e S 55 S
VXY 5 /WY /0 o e Sl L 5w Gyl i
S S o3Il 3L AY/O/Y ) Oley Olen 3 sl 0355 20 Lo
Lol mbie doas e QLIS 55 Lyl s o
s Lo 5 4 )l i o3, 5 W M e
oAb coas bl ool Klaxdls A0 5 AV A/AY
sdal o 4 2l b il glacamax 5 Bl s ey
YY S5 G o sl Cdilhas () 0L 5 55k w s
5ol anlie 3L 5 oS1 5 oS, 5l gl 3T e o3
N T A3 S sdalie Bl o sl e sl
Sl S S planil (W) OLLSen 5 5oy a5 4 S
S, b 5l Agrostis palustris 5 3 S \Y o 515 s
A ey (ST 5 sl

B 0dd (5,8 o301 s IS das e 0L Y Ui
J5A5 5 Al SO LS ol edle s S

\PY

ol ghls Jaalesl e Sbt il £ i sl Jlo Jsb
s BB el s (Tl ge 4o )3 VO b s
5 \/¥ dsm’! —~l»EC X%+ mg kg' 55 mg kg Wy
SIS e S e 4 les WAY Lo s 55 V/O OF pH
53508 Sl e S Smen A3 S e A kS s e
03 5a o5 8 g 35505 sl QLS s (S
sl il slacrar 5 oo SO el Usb s b
W) ws S LS))TC"".'
Lol s dS 5ok 5l g ol K55 6,85l
s oLl OF) etssme G S eslinad 5 Jlo Yo &
Ol g 5o 5 o V) sl (S esll sk
Sl B58 5 55 K5 SN e K gl 2y
3l olizad b oles Olan 53 (W 5 V) it stiaid (6,08 o
0 &S ;8 3l SPAD-0+Y Joe W sin e b5 JS olSas
Lel 5Kln e 5 =S o301 (A) a8l sy JolS S
Golde & S el a3 dolal O g 4 S sl
Jls a5 08 5 15 Saadly anS 053 5 A oder S
i Lot god (Soslmaar 3 o i S i o (5l 50
s 3l esla—l L 5 a i enls JLal oK Lo s
SoS i 5§55 —sFlerd UV VA e (6 2 585 Sl
SSe3l0l IS sb @ Lbs IS (V) sl 5 5kl e b
s b ol des 4 A4S s Gb Sl Sl a8

‘J_:SL;LML»);(JJ_?&_UQQJQ.USQ.@&)‘\U\ O

Gib SNl s Sl S A e 5 D Gl e
Yool plal sl S, O, S o gselesls, e 3 WS
S 033 O S 51 Sl g s M e Sl
b5 01 2 S5t e 28 8 13 Sadly
oSl 5 5 Se3lsl e Sk Sl eslizad b 5 J S s
bl e 5 b oslaen 31 i clasl O
ool SAS 153le 5 a5 L 5 LSD (3 b 5l s oSils iyl
L il Lo s o St o e S

1235 ol SPSS 15l 5 5l eslizd


https://dor.isc.ac/dor/20.1001.1.22518517.1385.10.4.12.8
https://jcpp.iut.ac.ir/article-1-613-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-03-19 |

[ DOR: 20.1001.1.22518517.1385.10.4.12.8 ]

\YAO QL‘J...A)/(JD r)Le AJLQ.&'/VAA JL»/N@UA"‘_;}JJL&S Q}J‘gr‘,lﬁ

5 Cynodon dactylon L. idises s\aes 5 53 Sk 5 Ky (5 ,805100 cilises sla by ) amslis N Jgi>

Sglize sl s Byl g is o

It | E— L,
Nty
O-8) bl &b Snots RES s b
AYIN/Y « AY/5/Y « AY/O/Y + AY/E/Y (R SPDA-502 e s Sl (\-4)
f/5v &0 onv et o/ " FAVTE YAV YAVESfYsA ST §/AY P \
Y/0u P Y/AY O ¥/5VP Yo Y/008° AT s v N §/00 & \
ores ot A 0/0 ™ \ T ¥/4 0% YoV g vios *h ¥
/Ay 8 o 8 o/ \ i VvV AVAVEP gy P Ve ot 5
\a A ¥V T ANAE \lalen Y/AYed YVUAMP yqqs 4P o/AY v
f/5v &0 \ \lalans \lAnnd Y/008° FEVIE O OFROF O s/ 4 A
Y/ee Y5V Al fyve! Y/gsem AATARREE AL P 500 4
¥/ ™t ¥/sv o F/AVP ¥/Av! VA YOSV 00/FY vy & Ve
R \ A Nians o/nveh Y/AYed vyerde ey am Vios ¥ 1
A ¥V T ¥/5VP ¥/svid ¥ I ARSI CVAL S VIAY &€ VY
/0. o O f/AvE! /AT yvydt ¥O/5Y WAL VIAY +€ WY
/Ay AT o/ vel oven Y/ EP Yr/AT o fvA e vy ot V0
f/5v 0 ARk o+ \Aask vyl FA/SY® 0¥/+0 P s/AY Ve
4/ ® 4/ ® Vi vyt oY A0 ‘Dl v/sy 4 WV
ofee et T $/0ace onven \iake FANYEP fAvA K y/ee o0 A
i A VAVP £ /AT Voo™ AR FA/AY &1 Vios & V4
\Anle onv et o/Art fyve! Y/e Pt Y0P for. o Vo e Y
R \Anih o/ \7ANan VAt FHACK fepy o s/0v Yy
ofee et Y o/aret ZANan \R \GVATL R TV e v/sy 4 Y¥
¥/or O Y/AY O /0P /v Y/ FVASTS v @ $/A Y0
¥y ¥/AY D /0P \7AVan ¥/PE FEAK ey P s/5v \
o/ o/ 5/ 1V ZAnne YA YANTEP Ay P VY e YV
T Al \ TR \ AR ¥/AY< ¥/ EP \IAV S oy L YA
/vy ¥/AY ¥/0 " \7AVan Y/£ T Y/ O Vg S s/\y B vq
/0. o \ANAS oy /0" Ak A/ SSa YIS 500 ¢ v
\Anle T oo+t \ i Y/yYvee YN gy g/Ay )
YA S y/pv Pt /0P \7ANan \ake HAVEE fu AP A vy
\Anl Y/AY O F/AVEP \Ans YVATK yreee oy et O/AY v
Y08 P Y/AY O \ o \7AVan vk AT A T orsy ik ¥o
\ANAN AR o/ 4P /0" y/pa YA/ EC fY VO PP anied vs
Y/ P Y/AY O ¥/AYTP 70 yvvek Y/t YYyNo sy %
YAV ¥/ea Vel \ANAs \ake YO e T ore e M YA
15¥


https://dor.isc.ac/dor/20.1001.1.22518517.1385.10.4.12.8
https://jcpp.iut.ac.ir/article-1-613-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-03-19 |

[ DOR: 20.1001.1.22518517.1385.10.4.12.8 ]

B KPS S CI TP < PRP K 5 RF{ U CES s f, amlis

\ JJJq- Q!
. £,
Nty
(=) sl &b Sp o2 oo ol <l
63 45
A¥/V/Y » INTEIARS AV/O/Y INVATAR (e dee) SPDA-502 e s 5SSl (\-9)
/0. ¢ f/or o/ATet \ i y/va ok YEX e oY/VV e YIAV &€ ¥q
/vy P Yo kP FAVEP \Ankh Y/0. &P ¥y/4. P FF/40 °7 V/oe e ¥\
Y/ea \ £/ \VEP T ¥/yy & FEA o YA/SS &P ZAnls Y
\Ande! \AVAS o/ Vel /A \And Yy/¥. EP YONA T orsv L fr
oY e o/AY b /0045 FIAY % VAT Ya,Y. ™P N A 7 T £F
/sy ¥/sv o T vy M v/e¢ b Ty e \AVER s/00 0
/00 ¢ /AT &0 o/t o/ VA Yoxe P YA/YA 4 V0 5
YAV \a% /0" T Y/00 £° FE/Ar ok 0F/AY? Ziads! v
\AnlE T f/ave! ARk Y/00 &° Yr/or o Yy s1pv A
T Y/o. kP /1 VP £y &t \A A vy/4r P oV/F0 O s/Av P 4
/AT ©E f/5v H o/ \Ankh VAN VAT vo/ar vy ot o
o0 orsv >4 o/sVeE /AT Y/ ¥ a5 0h Fr/qs ° AV oY
o o/ e o/t f/5v K \And YY/y P ¥#/0A T vy ot or
ores ot A o/ f/5v \ DA YE/AS © VAT $/AY O of
O/ c-f 0/\vc-f O/O'd_h O/ f-h Y/\vm-s YO/ a-k \"/Y/\C_p V/N‘a'f o0
ANAS o/ O oy f/5v K ¥/e0 ¥Y/ay ©° AT srpv <1 o8
/0. o \AVAS o/ Vel f/5v K ¥/e0 ot LA \ANAs y/ee o0 ov
\Ande! \And o/t ARk Yo P S vq/55 4P vy et OA
/0. o /Ay 4 o/ /0. M AR Ye/ov v A7 VY e 04
Y/AY ™ T Tl \ T A Yy o YY/AS S g/Ay iz
\Anl Y/pv T \ZAnshd f/yy /vy & ve/fy O \ATE\AR vy ot £\
\Anle /0. H o/ oy o Y/00 £° YY/Y O YV/VY P Vel s
\ f/o0 I /0P \inda Y/AY o Yr/a. on WV S e o
\An AN \TAREN \ AR YA/ P Y5 0 vy e ¥
YAV Y/ o ¥/AFP Yo ! y/vy ok YA ot fANY §/en EL 50
\An Y/PVPT ¥/AFTP \ S AL Y420 O AT 5
Y/0u P Y/AY O ¥/0+°P Yo ! \ANA AN Al o/AY Pt sV
¥/5v D y/sv e FAVEP /0. M ¥/ o8 YA/S 0P AT Ve ot A
¥y ¥/AY 7 ARkl Y/p5 o™ fo/or? Yv/sy &4 y/e et 54
/0 0 y/sv e ¥/8VP ¥/sv K vy 4t vo/or “1 LAV oyt V)
/00 ¢ \laAs f/ave! Yo ! A\ Yoy P F5/YY 40 Ziade VY
YAV Y/ /0P T y/af b ¥y v o fA/yvs P O/AY vy
V50


https://dor.isc.ac/dor/20.1001.1.22518517.1385.10.4.12.8
https://jcpp.iut.ac.ir/article-1-613-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-03-19 |

[ DOR: 20.1001.1.22518517.1385.10.4.12.8 ]

\YAO QW)/(JD r)Le AJLQ.&'/VAA JL»/N@UAJ‘_;}JJLS Q}J‘gr‘,lﬁ

V Jad> &lsl
It | — K, <
(-2 s b Sroee oo oS> <Ll s
INVAZAR INVIZAR INVVAR INVAZAR (e o) SPDA-502 g g Sl (Y-4) *
Yo Y/ou kP /vy \ R Y/00 £° Yo/04 5454 groaEl %
\AVAR Y/ <P \llah Andh Y/YASS YY/ree D sVt Vo
¥/sv n ¥/AY D f/py b ARk YA RS vy eve £0/+ 4% v/ e e
\AVAN T /AT &1 \AVAS yvy et vo vyt Fo T s/5ve W
oy e /Ay &0 oy & o/ M Y/0 &P YA/SVP Fa/¢. 0k VIO VA
T \ia ¥/¥y P v/Av I ya/ P PRV spyyed Ae
Y/ P ¥ T A £y &t Y/AY ¢ v/ \Y groaEl AY
/e f/o0 I £y o \AVAs FYA o5 of v $/A AY
Yoo ® Yo O Y/AY TP vo! vy Ok YA \tZA ki v/t AO
Y/vy o IR ¥/AY TP vo. ! /oo e YAV FY/$OMS /o te AP
A ® A A a® VvV \\ sl v/ VEE AVF*
400 400 AIAY 4° o/+ 8 FE/YART Als s A

Al o 10 Sl o 53 LSD &gosl ol 2 (5lel o pls A3 dies S 2tie b S 53 4 Ot a Slap Skt ¥

"\";'L’Lf J)ijg_j.:?v_g):**

7o B34S (JS b @) jiesid s il ahes 4 0k (g S 03Il Jd5 S Olin et (Koot 2 ¥ gl
Cynodon dactylon e gwno ;5 s 2L K, 5 SPAD -0+ Y

) ¥ ¥ \
AL Y VAN —/YY \ Al K-
e oA — /oA Fedda s =Y
. YO \ @ J35,4S) e 585 SSGl =T
A \ (b JsS) ja sy Sl =¥
~ (S b3 JS) e 03 25l =0

oo o 3 et e Sl nl s o ool ¥ J sl s
L b IS o ol e Sl i (Ster 2
b3l 53 ool s 40 IS 5b sa iy IS (o alb K
G 03 S ab Jda S L g el S5 i saalis
5 axdise e o QLS (= +/YY) LS J<~w¢.a ARl
o SlaS 53 S 85 S Olse SIS 55 O oS

.wl)bww);aj\cl@);%;g:*j**

S agb g Sl Lo 5 o leT 3 el (5 Sl
e L}.(,..d(,_a Sl SO, L aias od 0L s sms
PP s L e B A )l o (= /YY)
35 Jmds 1S Ol it s sl olSis e s
Ll o S bl pls Aibpad oS (5 b S
5 s Samon o ok e hos 53 5| S 20

155


https://dor.isc.ac/dor/20.1001.1.22518517.1385.10.4.12.8
https://jcpp.iut.ac.ir/article-1-613-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-03-19 |

[ DOR: 20.1001.1.22518517.1385.10.4.12.8 ]

e oS lres gy il 5 Ky (65l il s f, amlis

5SPAD —0+Y za [3,dS (JS 5 b @) o(g o 53 5l a4 00d (5 ;S0 5I01 J3g AS Olpne oy (Siupd o p2 ¥ gt
Sk Y 51 i S 5 5,6 b Cynodon dactylon Jidiswe slacawres 53 5 2L K,

0 ¥ ¥ \
JYY /Yy /A \ Al K-
Y VAR e Aol S =Y

/OO VALK \ @ J35,8) o525 Sl =1
e \ b i 45) a3 25l =¥

(S J85,18) a5 75l =D

)lsww)saj\éaﬂﬁgﬂjjq:*}**

WAY Jlo iz gladle) 5o cdly (aajlaal S AY/O/YY 7 )b 55 ol SN Sy oo o jaﬁra NI QA PRTS

N ¥ Y |
ey — v /SOF* — v /SO¥* —v/PYEE \ Sﬁ o2 L;J,ﬁ@)'l.ul—\
CEVEE VPR VQEE NIATARPISTIEA)
Ay A \ YOI+ 5 =Y
CANEE 3 AYIS/X s Lol ¥

AT

OLalS g0 1y s S Ol 5 0l S
A8l e sline
it ol e (S 2 s 0L Y s
Ll s a0l sl 5 el (58 5 Se51l
Al L lal o (2 e (D=2 /R0) ) 5
St oS gz Sbl by 3L &S plaz b
ax A8y s aS plaamg bdas o0l VL
ol B Sbe DL LIS e AL S
melin 510U Al 5 So5 4 sde w a p bl
P it St il 5 el el oS 3L 035
s bl sl s e L3l 5 S
S 25 S5 Bl or O Gease G35 L ool
J}—bﬁg—«?@‘eps)lcﬂeﬁf‘ﬁ#;fé%rﬁjﬁdﬁj

Ou_;@uﬁlj_{:,;gj_bjl.wbvf;ﬁv_mﬁj‘}ﬁ

\F4%

)lsww)saj\éaﬂﬁgﬂjjq:*}**

SPAD ~0+Y e L5 IS 5 a8ilesl (2o 55 511 ¢S 5
33 e 0= 2 /FY) (Gl e (Semaa 5 A3 sa 4l
L (YF) 3l ool sl Gt ol gl L oS A8l o,
LS 5 kbs IS Ol as )50 55 cilie alS 65 YY S
SPAD —0+Y e Ly IS 5 a3l sla s, b 5l
30 33 o (1= YY) a8 (Sason 5 4055 )
el DL T Sl el gl | oS e etali
035 L B s Wl e i s Dl
s oz 53 Sl s o bl s 50 LS
Lo 150 (1) OLSas 5 feS il oKas faw g5
= ol b e s AS s L85 IS RS o3l
034 sbize L VL (Seemes sl oo 5 el
sedd J,S byl 5 el ailS OlalS B S

Wﬁ*"p—“ﬁ(v) C}}Mb)t-za)jﬂ)ls..ujb@ as e


https://dor.isc.ac/dor/20.1001.1.22518517.1385.10.4.12.8
https://jcpp.iut.ac.ir/article-1-613-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-03-19 |

[ DOR: 20.1001.1.22518517.1385.10.4.12.8 ]

\YAO QL‘J....A)/(JD r)\.e b)u/rhé JL»/N@L?A"‘_;}JJL&S Q}J‘gr‘,lﬁ

ot Gadds S L AT Gl asy) LS 5 s
G S Ul Ol e sl B e o
b5 IS Sl (680311 s e oslinad Gy (S (6 S o510
o oL 3l gla e 55 SPAD —00Y olKiws bau g WS
oS ol pLEl 5 Lo Sl G685 oS 20 e
L gue C_w&) oais 35 5 o slguin 5 Cd L0
53 b s gl ) 3,8 13 2alesT 5 5e 55 CR-Y
So Olse 4 S o S el 5l Ol8 s e ol
o=l aS @l Ol a5 b Jy o pe elinad (LS 2
S50 53 3 gh s dm § s oo ol s 4 )

gl el 4 b glacl )l 31 O

Voo Sampr 5035 slazel BB a2 b bl a5 das
Al 1 et ol il Slazb s S8l asslal
oivs 5 Sl 0 anslie 55 (A) gunile 5 i Ll e
o A0S 33 Gk pasis 53 CR-T e i K,
ST a2 L glacbl s 0 g slazel LG « Agrostis
S Sl Gl 55 (V) Ssmwsslmy 5 20 Aled s
S Zoysia ez 53 G pgas i b 31 K, Laskis

A3 S eslanal a2 b glacl )

S S Ao
Cilone sLass g s plsl s das e OLE ekl s 4 il

3y sm b IS e 51 (ol 3T sla i) § e o olS

salaul )40 cl.w

—_—

Beard, J. B. 1973. Turfgrass: Science and Culture. Prentice-Hall Pub., Englewood, Cliffs, NJ.

2. Bell, G. E., D. L. Martin, S. G. Wiese, D. D. Dobson, M. W. Smith M. L. Stone and J. B. Solie. 2002. Wehicle,
mounted optical sensing: an objective means for evaluating turf quality. Crop Sci. 42: 197-201.

3. Campbell, R. J., K. Mobley, R. Marini and D. Pfeiffer. 1990. Growing conditions alter the relationship between
SPAD-501 values and apple leaf chlorophyll. HortScience 25: 330-331.

4. Fanizza, G., L. Ricciardi and C. Bagnulo. 1991. Leaf greenness measurements to evaluate water stressed genotype
in Vitis vinifera. Euphytica 55: 27-31.

5. Gitelson, A. and M. N. Merzlyak. 1994. Spectral reflectance changes associated with autumn senescence of
Aesculus hippocastanum L. and Acer platanoides L. leaves, spectral features and relation to chlorophyll
estimation. J. Plant physiol. 143: 286-292.

6. Horst, G. L., M. C. Engelke and W. Meyers. 1984. Assessment of visual evaluation techniques. Agron. J.
76: 619-622.

7. Karcher, D. E. and M. D. Richardson. 2003. Quantifing turfgrass color using digital image analysis. Crop Sci. 43:
943-951.

8. Landschoot, P. J. and C. F. Mancino. 2000. A comparison of visual vs. instrumental measurement of color
differences in bentgrass turf. HortScience 35: 914-916.

9. Mazure, A. R., J. S. Siely and C. A. Boyd. 1999. Bermudagrass variety trail. University of Clemson Turfgrass
Research and Information Report [on line] (4p) available at: http://virtual. clemson. edu./ groups/ turfornamental/
tmi/ breedman/ Bermudatyt. htm. Univ. of Clemson, turfgrass Research Center, Clemson.

10. Mills, J. M. and M. C. Engelke. 1997. Calibration of visual and electronic color ratings of turf performance trials.
Agron. Abst. : 132

11. Mills, J. M. S. K. Riffell and M. C. Engelke. 1995. Assessing visual color rating of turf performance trails, Agron.
Abs. :150.

12. Monje, O. A. and B. Bugbee. 1992. Inherent limitations of nondestructive chlorophyll meters: a comparison of two
types of meters. HortScience 27: 69-71.

13. Morris, K. N. 2002. A guide to NTEP turfgrass rating. A publication of the National Turfgrass Evaluation program,
NETP. 11: 30-39.

14. National Turfgrass Evaluation Program (NTEP) 1999. National bermudagrass Test. NTEP Pub., Beltsiville,
Madison, WI.

15.Nelson. S. H. and F. W. Sosulski. 1984. Amino acid and protein content of poa pratensis as related to nitrogen

application and color. Can. J. Plant Sci. 64: 641-697.

\PA


https://dor.isc.ac/dor/20.1001.1.22518517.1385.10.4.12.8
https://jcpp.iut.ac.ir/article-1-613-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-03-19 |

[ DOR: 20.1001.1.22518517.1385.10.4.12.8 ]

e oS lres gy il 5 Ky (65l il s f, amlis

16. Quiroga-Garza, H. M. and G. A. Picchioni. 2003. Photoperiod effect upon shoot growth and color of bermudagrass
fertilized with slow-release nitrogen sources. HortScience 38: 1441-1445.

17.Razmjoo, K., T. Imada, J. Suguira and S. Kaneko. 1996. Effect of nitrogen rates and mowing heights on color,
density, uniformity and chemical composition of creeping bentgrass cultivars in winter. J. plant Nutr. 19: 1499-
1509.

18. Richardson, M. D. 2002. Turf quality and freezing tolerance of Tifway bermudagrass as affected by late-season
nitrogen and trinexapac-ethyl. Crop Sci. 42: 1621-1626.

19. Richarson, M. D. D. E. Karcher and L. C. Purcell. 2001. Quantifying turfgrass cover using digital image analysis.
Crop Sci. 41: 1884-1888.

20. Sibley, J. L., D. J. Eakes, C. H. Gilliam, G. J. Keever, W. A. Dozier and D. G. Himelrick. 1996. Foliar SPAD-502
meter values, nitrogen leaves, and extractable chlorophyll for red maple selections. HortScience 31: 468-470.

21. Starnes W. J. and H. H. Hadley. 1965. Chlorophyll content of various strains of soy beans, Glycin max (L.) Merill.
Crop Sci. 5: 9-11

22. Trenholm. L. E., R. N. Carrow and R. R. Duncan. 1999. Relationship of multispectral radiometry data to qualitative
data in turfgrass research. Crop Sci. 39: 763-769.

23. Turgeon. A. 1991. Turfgrass Management. Prentice-Hall, Engelwood Cliffs, NJ.

24.Yadava, V. L. 1986. A rapid and nondestructive method to determine chlorophyll in intact leaves. HortScience 21:
1449-1450.

154


https://dor.isc.ac/dor/20.1001.1.22518517.1385.10.4.12.8
https://jcpp.iut.ac.ir/article-1-613-fa.html
http://www.tcpdf.org

