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4. Light Compensation Point.
5. Total Radiation.
6. Photosynthetically Active Radiation.
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1. Lambert Beer law
2. Leaf Area Index
3. Extinction Coefficient



70

w35 20 i g & 598 0978 10 Aigy dold g LS Jad LU i gaesl g (g pmal doe

s9hie (e 4y g 0 ploml Aliy g g9 Ojpa S LSS
oS ol K0Sl el 00 dlold 4 olag )8
St yo gy Jsb 4 cilS @) oz Jols o8 o8 oS
A el aldy e wl) (895 9 G @ Djpar jd CiS
A0 )50 SleSTyS Jpax (slp sy 55, b g ol alols
Gy ab S L e etle 10 5 ) D ey 4
Ol S oy 5o ol 0550 slaeSTy Jpax 5l Gl
@l o3l yo 59,5 S5 g ey Slkes Gl )0 s, )
Slebow jap 3l GpSel> jshie & wad Al s o)6e
e olS 255 Joone b 2205 ) L5 s s
3o e S 6)1-:-.'] Oedsl s IR Sy g
b s lol oy (oo o alyo 5l 9 S8 5 &0 S
al dope B0 wluly (Soided (Saww; oy (LL
b 533 olaj s sl 1 55 o ol S g,
J 7S b SB ugby 2al8 5 (8 Ol g5 5l o sl
Cug diz 50 SB 5l sbiges (FC) 'aeje cud b al> 14
SiS 3l e g 0d S pglaen Ay Bas (e dilatenyl
ol cush) (55 woys @Baleil o5l o JalSige s
odw] Cawds ssby 4l e oS lejim 0l ge oduomin
Slles b e S0y FC clls 0 cush, asp 00
P Y bl e glade 09y b CEF o )90 &b
(25 woy0 0) Jllqeails al>p 4 (28 Sl S
9 (a9 Oloetan) 065Vl 0 49 Lol (e
bgi sand g b pllis 4 S S g by j0 (uisren
oS S cdo b LXA101 Joe glas)re gui g olSiws
g g plapen 5 age S g xSejlul (LUX)
2 8 Gad el b polie a8 e (gl paailoaly
& (Lux) WS¢ azly 5l bas 5l e 2S5 iz bl
2
aaf, &b 5 (WM gy » oy sl
Siee Slaslxs gl gz (o/0V W/m® =1 Lux)
6‘).: (\) u.‘l)f )‘)S ool 990 )5; J)Le,uu‘ 9 u»

1. Field Capacity

S cpl o a8 sl 08,8 0,Lil rizen (59 09 Kyl 2555
Wy Ll sl 0595 1 (6 s Cuol 3l 0 lg0n Ky lalllas
sialys opai 41, i slefnl 5 ks K 5K o9
Sy 5 pB)l anglio g sy p pobate 4 (alojl ol il
9 0 Sglie ame baylyd 4 sl Sl 1 S5 el
C3 Glime G BLI ) b5 raized a5 o)lg S

L pdy Ojgo  Soiedg b Slogas b g labax

by w9y 9 30

Sl i oEELT 3 1PVA Lo 3 adllas ol

P b el s sieskS Ve e gl ablgss
YV ol dob 5 (Jlod aiBo YV 5 a0 FO L34
4 Lyo g e VOV: gl g (B)8 aido ) 5 azyo
195 sxplSl gy bl ailaie @Bl sl o |2 al 5o
g S sl b pS g ole ol o BWhs
Sl b S22 i « ViC3 (con S (g0 ol Bilbae
ok el (n ke bl (o0 8y bnd Sl g 05
V7 g ke Ve sgu ooy @ allle Ol a4z
S pgl g5 5l asyre SBCdl il oSl 4z
e 08y ol S Gel mh eon ol o il
ol o &y leal SIS (oes 0355 305 50 (Y 99 5 dwsS
VO S ley 90 ;005 9 YAVY - STl oads bl 66 )
CaiS b oyl ctS plgie 4 i a olopd VO 5 (0958
Foo o1y an o plaS 2 g pgo cutS L aibinls cuiS g sl
8 adllas 5)50 LS 3 dig VYT o Jla Yoo ol
o0 0,5 Jhgd g S stalojl ik B o Gl s S
aSaysky b plnl S5 ez b (O Cudel colipu)
3556 Glye 4wy o515 ol HgS1 e 4 A )6
R 5 8SB Oy @ it GleY g Bl g (03
95 e S b () s Slkos a3 T L5 o
355 3 o 5 oS Sl U3 Jlo 5l 5l e0)55 o5ed s
pskS 00 5 (P205) jaud o 55LS ¥e sl (20
pll o) gdand g pgs S ¢ LS 2 0 (N) 590



WWAF Jlo o) o)los FF sl ol (65,5l psle alons £5

555 ol e 3 Sy iy S5 35 (5 e
S Sl a4 og @S Ges 5 ) i gugerne sk
e o)l S5 3 (LS dnalr VL des 0 59 O
S 33 b, il 4285 plonl sl iS5 i
aslr J5 33 59 @i Ol (S Sl peide ol
B it o g i Gl Sl LI cals ) LS
5L sy Iy 4, 3 S b o o LS ands
O oY Alinls CAES 5 45l ool s pmiznan abgs e
dori o Ll iy 1) pg8 IS Qi (i oS Sl o
)5 @dz CeblB M5 03, 5l jeS g (BLS anal> YL
Ciz gUlg gl o 1SS 5 a5 igSiles )l
kY 5 pB)l 50 (9955 Gee plad )0 (gudyp> Dlatais
gy o 42 81 sl 0332 L5y (15 5l fle a0 9,90
oS e 0 ) Y 2w A s e aes
il 1) e Qi Sl (myeyte ;o &5 Te) 9929e
SFr oS 9e3e lis 5 o8 b 50 Sgzge o513 90 anlie
S S Wn Ve oS5 0305 68, 0 2 4 g IS i
2930 e 2y B WIT oI5l fis o lgesd a0
2 S5l Vee) pgs oI5l ol slaaigy 1 Y 3590
S5 wdx allgs 529 oS15 n e 5l Figi8l (S
Oz $ip ol 4 Sl el alls gutg piais
15 i B &8 S8 (lgioe Esadme )3 S5 ogens
>ly )3 g Sl il ojlgen () pl jo 433, I &gy
g Sol 0 wdpss e S5 Qe 8T coge o
S 5 sy 1 Gse S oo
B 4o )3 )58 Iz Ll 0dd (e rhaw wBlS gy
S Sl 0 kY g eyl den (gl 5 aLS ansl>
55 &S ST p8 50 5 48, S slapSTy plo i
8 ol ol dmg M5 S5 W (F USE) 09 den ) yieS
(R o 3590 SlapS1 5 den ;5 bgio sk o5) (Y
(1 J5) cals 1) (alS ansla Gae plad )0 )98 Q32 (e
STl 925 o815l (2985 (SB98 e 1 598 2 L5
sl bawglie jo a8 M5 08) (izmen 5 o)l 3 YAVY-
Al ey 1) e IS i plie (S ¥ 5 6B
Vil coal Jol plie Sl (098 (SB9b ans )3 y98 Qi

g S (S 0j9 bl o Wiy SiS (9 6 xS0l
o slo FA oo g by o8 O 05l LS @y
MalS ol Kl a0 #0 &)l ax 0 0 g aBislesl oyl
oS oxly a fo lam g (g e 0dd SAS
SIS il o Slee e diad (g ylel Slawle 3y gy
il e K L0 e e s, 9 IS Sl L i
O g e S sk gl g bl el g bl
als o Shos el oty daails g5lw lax § )l Oldes
L35 o )8 Slasle 5 LS )0 p9lS woly b g
sloyl3al o5 sleslinl b gw el Sbo e, g bl olles

8 pdy plodl JuST g 5 (s

plod ;5 558 @i SISl 09 0 00 ) KD ) a5, pshas

S )0 oy 090 SlenY g el dsa Glp S Gee
= Sl o8y 0)ley iS00 0g ailiinl cutS 1 iy o)l
29 232 Ol i @y fo p Slg AT Qi L YAV
A Sax LY oY ol 5l e g ol lis pal8 al> e o,
Zebls 5 pgs plie )3 (Gl yet adadd | @yl p g
itz S b o s 5 o S ol
@ Gmlf Ay 0 9 Gl Ol i s axg LB
G yg> gl eolatal Uy @Sl I g )kae Glgie
Spo 255 3oe ;D )55 dgi (lpee el w85 15 a5 e
Sz Ll 9 kS ul)l 4 ladig o alols I L
S CiS Lad g0 g 0 ¥ Y (F) o)l Gf.w; oS
Y Y s pgs S jo g s | e i S Ol
2 i ) oY s YA - Sl 3, 0 ol 4, s> i
g 1y als o Slee lie oy yiion aliasls g o)l coiS
m)byﬁjwé)gﬁmum)bv Y ezed 58S
Ol S Gllo (V Y b jls pme S 900) o0
Oliee 5o it by cplply Wog &S ails o Slas 0y
32 =hy Ceogar pege p o tzd JB 56 8 Qi
YL dad )0 ye ode el alils dils o Slas gy K58
S 5 o)ler ClST 0y 9j50 SY 5 pB)l dsn
350 50 NS pizman (V JSK0) 09 aibianl caiS 5l i



FY

(W/m.m) ;i wisr Olsan

e se sy £ (05
Sogn S 14y 0 05
Se Sl g VY pT 0

Pl BLS anslr IS 53 )58 @i Glie Lawgie -V IS5
IS Gl slapSTy 5 i

700-‘

6501

g

550

(W/m.m) ,9i wi>r Uljao

CulS il slgaST o Gilize o)

o blayl ka5l Y ¢35 YAV - Sl ol has e

omiﬁﬁ)éoﬂqjg&&éwh9)yg&?§dﬁ
Sl o G Sis 159 Gl o 45 29 oo 0033 .l
oS B N K IR WP ERCH R A LR CS |
2R Ve g Wil oled o iy e p g P
YVO oS Sovie 9y p glabats b canl Sis oole poge yio
7S Gl ek b Sl aiils o Dl g o
Ol B 35 o1 5l e g ailo ol e 4 1) Sis oole adgs
G S (9 )0 Gl @ @y e p Sy A0 49 Qi
Sl e Sis oole uolidl il als sl ools sl
ﬁi‘.:‘j A dJa.D.:)‘ YAV —uSU Wé) Y od> 39 w‘)_‘l‘
09 & e e N0 wdy b Bolas &) iy 2
Cdo ol Sis oole Sl el o el (040 St
2Ol Mg e e e S IV i o) il o 8
IRl S 09l g0 oS 13 D5 08, 50 Cawl 03gr mpe e

w35 20 i g & 598 0978 10 Aigy dold g LS Jad LU i gaesl g (g pmal doe

5 o8] plo & Cani Mg d) 50 5 Oglie 5y il o,
LgLQ(f).a &S ol 009 (5‘ d..aﬁi ‘1,3) U”‘ I w.pos Lér-’y
s ayp> )y Gl b 4 Cnd 5 (50g0e aygly B
b 3l g cl €85 & jgo (A3l o iy i g
ggozme Lol oad 5,55 5 6505 158 i 5 SLS sS 2
5 Bl plo ol S GBs 5 SLow aes g0 3 8 @
WSV oY ogas 1o Cundy cpl .l ooly lid Lo
Bl 5l 98 (SBs8 e ) 58 i aS ok 3g uSe
38 IS @32 Gl ggeme po Ll a8 35 5 YAV S
P g Mo wdgi al g jepe 08, 90 5 i
s g 3 ekl ol 5w i e odle LS
85 3008 @izl (Jolite v &5 ooy 9 050 (K
s ool jlade LIE ol 0929 losT oarsS jiwgid (slgalas]

Mazled oo 055 (5 yien

(W/m.m) ,9 wisr Ul

Pl 2lS anslr JS )3 )88 @i Glie bawgie =) IS5
d)‘l.o.«.p)bjb)t@ . :.S 9‘>)° S e 2

(W/m.m) g5 wis Uloae

PS5 anlr Vb a0 )58 Cdr e awgie -V S
d.JL».m.’l.a 9 °)Lef. w550 ) it lals)‘

1 . Radiation Use Efficiency



WWAF Jlo o) o)los FF sl ol (65,5l psle alons FA

FAe ply s o ahais 5l jee slam ) (Y o ol 6B
JESo 55 0,55 YOV ady b slas o cpesie 5 Sy
9 &0y Olg APD g5 Cdo adadi b il o ails o Slas
3 ojlgen JLSa o 0 Sl S YYD Lyl o0 Sles oy
el 0391 1500 08 9 5l i ails wdg g 88 IS Qi lade
g dils o Slae jlade odds oaud & IS o axsl b asliee
anslr VU derd )0 0ud GBgte )58 Glie Cond 4 aidly
Sl pB) b 5l it ugene b VY o LS
& baye polie 9> a5 caS Wb s sl o (A JSS)
L sodds ails 059 IS Gl cs990s s (59, ails 0 Shos
Ol o8 oy ¥ JS 50 oSG ok ()b 5l 5 ams o ol
Bl plo 5l i olsan jo5e (Y jo ead Qi 4 JS
2 oY ol 29SSBS S e lpls Sl 0o
S S el de i 3 5 03 5 3 g e
B dar ) )5 iz Cul 00 5 )l g Qi 5 (55
Lol a2 51 55305 5 YAV = ST R )5 (LS anal>
Ll oo g0 olis j8 JS @i b awslie o 1) %S ok
Gl o Al g 45 Jade i 35 S0Ss b anlianye
Kooy alie L il s als g ol s 5l i
VoY a8 0gd oo abaxde (A JS0) [y gl pove j8al
Ci> gpaie g Sy YO Sl 098 VL des bawg
YAVY ST g M5 66,1 sl oylstiopl &Sl s asls g
5 4] alie ol 03y popeyie plg YV o VE s
i il ye aly o Slee ol Codiol s O IS
9 08y A 0 & by laggiie Gl o 495 0l polis
Syl Sl ay base dltie pl'as asl, als ool Y

AOY D) cal ails s Slee ilidl g jiwgnd ol o)l >

5
=l=TAN Sl
L oY

400 450 500 550 600 650 700 750 B(;D 850 900 950 1000
(W/m.m) ypi wisr Ulsge

B9 dad 10 j5 O (e oy L3 ioled -7 IS
Gy S Gjs e § (2L anel>

L oLl el Bl pls 5l gouS ax 31 aigy Sis (59 0
Mgy @y e p Sl ATD Dl dhaB U i (1S
2O el a8l aslol wgy SiS 59 mape yie e, S VY
45 ogd g0 0nd (Y 9 o8y o & by gla s Sl
¥ o ol 5l Jol> udg Sz osle g 9 i 5 ol
Sy Gl el Guple G eS M5 8, 50 5 e )
2 Ol e sele b pomie Sleil o agy S (59 Sl

(V) cenl Ol Gialidl gaie Sl oy g8 uds

3
(3 ——
'g; ~=l=TANY Sl
2 -y N
£
8

600 Srm—p— v

500 550 600 650 700 750 800 850 900 950 1000
W /m.m) 90 wisr Oljen
S osle 5,5 i JS Gl o B3| ialed -0 S

oy ..\.Jy

iz 3 Rl g g SaS (s o Gl o BLS)

o ol |y Golitte Curdy (095 SBsE aed 0 )8
2 5 5 e <l o gl o s oole wdg (P IS0)
Adgi a5 e oo lis ax ST cundg ol 0ed o0y ) (Y
Ole by s Cep Lbojlgan ) (Y 0 St oole
Ll ol 428, 590 a8 s s duglio )5 (6 5 i
29 > Jlude jload pasuie polie b oS Cend (xe (ny
2 Sl sl oal Jolo ol S e (SBsE A
D3 0 2985 (Sl des i i o (i Sl
e blogi b M5 s YAV- Sl a6yl sl o
il g adls 098 Bgd e o SS9 i (e
iy S polie udye> dadd jlasly e by
S s ol ) gy i Gy 3l ol
ails o Slos e 5 0ud Qi j8 JS Gl bLS )l 4 bgy e
3 Slee il ety oS el a5l adedie 3 (VD)
VoY g5 a0 g gl o e i il e Al
OIS culy 3l am Lol ooge YANVY ST o3, 5l iy
2 0 8las Gl e wily o Slos ;0 &y g iuli8l al> g
2l 5l a8 e D5 68, 50 8 @iz o Rl oL



74

w35 20 i g & 598 0978 10 Aigy dold g LS Jad LU i gaesl g (g pmal doe

Sy yuias V Y g YAV - SIS, o el To/Ti o & L
VAVY -1l 8y a4 glete Jgl et jo el ool 65 s
Olsee 9390 58 i ol oy ) Y ol 5l pgs cusS o
—«5‘)‘ r°§) ‘5)-’ @E...; (ed 09 )‘)B).a )'.?" &lo \))S—LQ-C
P I/I0 e awslie () Jsaz) Wl ol 203 Sl
FOWIPSVL IR | i PR B LgLQJS.m O Cou d4 GLQ,QS‘)J
515 2eS  S15 e Sl pee b oS 39 o0 ali>Do
Ot 0)lgen Glie slapSTy 1o M3 o8 il oo Gul3Sl
O ST Lol ol lis 5ei8 &S o 1) Cad ol Gl
ol el gpeS I/lo cans goue a5l Y Y ax 3l
25 e ) Y ) o)lsen oS by adhaie 3 o
29 Oyl a0l oo i ) lade oy S YAVY -STl o35
G2 bz 2 4 S Gl adlaie o 0ad Qi g e
YA - STyl o8, Lol cél po GialS sB)) den jo &gy oS5
42U Gl )3 )8 @i e (e ) (Y g Ole (A
Shlpdy sV oY @y o g Fe (S5 jo ailatils Iy
By (295 &S U g wdo ao)0 Y COlus o> 4 VAN
50y Sl s 4 Sy w23l Bl Sl Ciies o
S5 i LY g pd) aw Gl o dendgicnl el

Syls callasdils o Slos

80 /‘

3

2 o0 ——YAN S
ki 0 ——;

g 1o

/i
ol

FEESEcyIFr oy ey -

Liflo

G & ae) &S g Gl Y 50 568 Dud S -1 IS
o)lge ety alides plB | puditans o3

100

80
——TAN SNt
——y; .
=) o

(em) aigy glaisl
N 2 @
8 3 8

Ol 4 ey IS g Sl Y 50 59 Dol Cad -V S
Aol cuiS jo @l p )| puiinns (98

(kg/ha) ails 5, Sl

4000
; ——;
3 ~E=YALY SI)l
§ - Y
600 650 700 750 800 850 900
W/m.md 195 wior ligs
analr 3 5 iz S e o b3 Gales =Y JKS
4000
3500 +
3000 « -
—.—M
2500 o == TAN SLI
2000 9 b BP0
1500 ¢ -
1000 ye—y— v v v v v
400 450 500 550 600 650 700 750 800
W/m.m) yi wior Ulsee

oo )38 @3 Glime o bLS)T Gales -A S5
als o Slas 5 9 HLS asal>

allaz sk 2l anlr Gos ;o 55 Sl 5

390 u.:Y 9 p..é) dw uos,.a? I 4.:L.~.ul.> 9 o)l.@d RAY 6')‘3
S 0 el oals ooly sled Ve 9 4 Gl IS o o
~Shl 8y 3 (AL anly hwg )8 SVl Gl ol
DU e g Sl e M5 pd) )0 5 i YAV
0d) 1 3 25 &S L lawy 3l I/I0 Cand 4 9 Sads
D s (V ¥ dy Cod 05 Loy ST L) YAVY -5
G50 9 Dl Camd O o0 ai>Me U SS (o 4S5 jgkay
Y g YA - STl o8, 50 el j95 Dol 4y L5 ansl>
6 oo Q033 500 O le 4y Gl 00 5008 o0 B a )
ool ouds g LS ansl> Bos 5l jee Jlyz 0 580
CulS 50 0 doyd VO dga> 0 M5 o3, lp cad oy
o AN Y sl 58 e e 0 5 S o
99 5l o3 YV a4 oo Y opl 4o S sk ol oays o)
sl &l j500 05l (995 SLoS e 4 0055 e
oY (B anlr Gl da o 198 Sletl e cnlply
ooV ogas 0 068 G5 o Lol sl o 5l yeS)
ahai ol 0 T1/I0 jlade g ol oo el a9 ol 90
Qo) VA M5 o8, Gl g doys A YAV —STl o8 (ol
peiias bL3 )| a5 (K) (o90ls g po Sl aoeis sy o0



WWAF Jlo o) o)los FF sl ol (65,5l psle alons Y-

@Byl 5o 08 ails o Slas g gy SiS (g ¢ Bgal apo oSl (23S gy ) Sk -V Jgor
ClS Glizs glapSTy g oz 6

B o (Cm)  (LAI) K)  (gm)  (kgha)
YAV ST \YY/f f/a5 -160Y \Yaryo ¥Y£0
% V\Y/O ¥IA <164 \AFFIAY YAS0
2 dgS \-Af YD -10A$ 1034/8) YEVY
]
VoY VYA b/« A NG \YaA/AF YEVY
Y oY VYA 1A - 16A% Y10ANS YEva
YAV ST AF/Y YI50 “IVE- VEOAIAY YAY-
) % Wl YIYY - IVAY WY/ f YYYA
? X dsS VA /f Y/a0 - [AFY VY- /00 \fani
y ]
J; VoY Ve elA YT “IANY \YOY/vY YY1 ¥
YooY ANf YNt < IVYY \OYY/AS YYOA
YAV 1) OAIS YIYY Vi AN \YF£IAD YEYO
v 3 FAIF YIO) Ve v VWYAVE Yevo
’«; S ANI® YIVE JA%D VYA 199
3 VoY AN YA “IA-Y V-4Y/9A YYY-
Y oY YAR Yiss - IAYY \\rathtz V40A
YAV ST /0 ¥/FY <164 \YYF/PY YA0A
3 /A 1A <1080 \YWAFIVA YH10
2 dssS q+¥ YIS 1Y VW VO/A- Y1FA
2
VoY N /A fioY - 1674 VYOS Y100
Y oY A2 f/%) <10y A \FOAAA YYYE
YA\ Sy b+ YIYy “IVYO \\Of/5f YA+
? % A Y-y - IvoY VYFAD YY)
3 X - A-18 vy -IVo4 VE-ANS YE\0
. ]
g ) opY AT+ YN $ SIVYY \Y-FIY Y1y
? Yo 3. /A Y/00 - ADA YYIYIY Y1¥
YA)) ST R/ \/54 \IYoY VASIAY faks
3 % AIE V¥ V6.0 Yoo xy Y
’f; dsgS ASIY VY VBT YY1/44 V-0
4 VoY AAID \R Y- FA5/VY \AYS
YooY FA- VYA VB FYONO \YYE
120 1 20 ]
110 110
100 = 100 =
3 > F =
S o Pt ——TA Syl v 7 — ——TAN S
3 6 — s 3 — -—
¥ 50 'ﬁ/ W 7o —
% w0 ]/ ——\ ) 2 w0 / —h—\ )
< [V K T4
wl—~A w24
10 {:/{/ w7
ou,yngeee.,n\,-*eya;‘,;eu; oﬂae;egeu\,-*eve“n;emg
Ii/lo Ii/lo
s o DD A ae S 5 Sl AY 50 el Gl Ced VY S s j5 DA 4 ey IS g Sl Y e ye8 Gl cad VY S

G > &9 Ve o515 0 il o) G e & T (Sl s i Bl



A

w35 20 i g & 598 0978 10 Aigy dold g LS Jad LU i gaesl g (g pmal doe

S8l cage Sp ghe (2L (e 0 GulP Sy
2 Gl Tl ey Ll aogie (B9l capd 0 e
R TS R L R R L S
O poly AS 0gd ge odd G s sleil ol
als S p (Shgal cupo Sl )0 (5558 5 S p pha
5 609w 4 S mh ali ol polie o el
5ol peple (095 Gee o 49 S8 Olie LS p o9

Sabls GJ oo u‘;;calf LS p Oy
- e
{14 R? = 0.9688
o
j 1? \’ 4
4 0l R
Jos
g o
02

1 15 2 25 & 3 4 45 5 55
(LAD Sy plaaw (54

o 9 S p gl a3l o b Ggew Sy s N F S
S5 ralesl po chgels

REFERENCES

90 ]
80
. —
3 60
3 50 o ——TAN Iyl
i} ow ——
) e
E A
wl—ZL
oA

oo )53 Dddh 4y ey S g Jle Y (0 5o DAl e VY S
Eoyoya & WY (ST 0 alisee a8

gl a3ls g (K) s> oo (lie o bLS)

530 ) a8l i olie 1 5,5 Ses L (LAD) 5,
iulel ol &y (LSl ledlej g loeSTy 0 g (o p
)LB :Li.l)j.la.u ol 0 00)51 V¥ Jg.w 59 (5’9‘“‘“’)'?) L
ool 5 ogfos bl 2l 90 nl e (Y J5u2) mad
Ol (D9l G pd sl ALl S haw (e jl 4z 0
Py 05 Sl s 0 bies il ul el il
N PR (R ROW TS SUSSF RULER IRV I Nt

1. Light Interception

odldiul 390 x>l 40

SRS sl Sl gl by p s EaeSsS o Jsiis soils a3 sly; HalS oSlee SialiEl ATVY A ol )

Axao YAY g

Ao YOV ol s olSiils ol lacil Lol cel 5 AYVY o (g allae Y

3. Bauer, A., A. B.Frank., & A. L: Black. 1985. Estimation of spring wheat grain dry matter assimilation from
air temperature. AgronJ. 77: 743-752.

4. Clegg, M. D.; W.-W.Biggs., J. D.Eastin., J. W. Maranville., & C. Y. Sullivan. 1974. Light transmission in
field Communities of Sorghum. Agron. J.66 : 471-476.

5. Dornhoff, G. M., & R. M. Shibles. 1970. Varietal differences in net photosynthesis of Soybean leaves.
Crop. Sci.10 : 42-45.

6. Gallagher, J. N., & P. V. Biscoe. 1970. Radiation absorption , growth and yield of cereals. J.Agric. Sci. 91 :
47-60.

7. Hammer, G. L., & R. L. Vanderlip. 1989. Genotype- by-environment interaction in grain Sorghum. I.
Effects of temperature on radiation use efficiency. Crop. Sci. 29:370-276.

8. Monteith, J.L. 1972. Solar radiation and productivity in tropical ecosystems. Journal of Applied Ecology.
9:747-766.

9.

Saeki, T.1960. Interrelationships between leaf amount, light distribution and total photosynthesis in a plant
Community. Bot. Mag. Tokyo. 73 : 55-63.

10.Siddique, K. H. M., R. K. Belford., M. W. Perry., & D. Tennant. 1989. Growth, development and light

interception of old and modern wheat cultivars in a mediterranean-type environment. Aust.J.Agric. Res. 40 :
473-487.



WWAF Jlo o) o)los FF sl ol (65,5l psle alons yY

11.Siddique, K. H. M., D. Tennant., M. W. Perry., & R. K. Belford. 1990. Water use and water use efficiency
of old and modern wheat cultivars in a Mediterranean-type environment. Aust. J. Agric. Res. 41 : 431-447.

12.Szeicz, G.1974. Solar radiation in crop canopies. J. Appl. Ecol. 11 : 1117-1156.

13.Venkateswarlu, B., B. S. Vergara., & R. M. Visperas. 1987. Influence of photo -synthetically active
radiation on grain density of rice. Crop. Sci. 27:1210-1214.

14.Yunusa. . A. M., K. H. M. Siddique., R. K. Belford., & M. M. Karimi. 1993. Effect of canopy structure on
efficiency of radiation interception and use in spring wheat cultivars during the pre-anthesis period in a
mediterranean- type environment. Field Crops Research. 35: 113-122.



\A)

Iranian, J. Agric. Sci. Vol. 36,No. 1, 2005

Effect of Planting Season and Density on Light Distribution
and Interception in Canopy in Different Safflower
(Carthamus tinctorious L.) Genotypes

B. MAJD NASIRI' AND M. R. AHMADI
1, Researcher, Agricultural and Natural Resources Research Center, Isfahan,
2, Researcher, Seed and Plant Research Institute, Karaj, Iran
Accepted, Janurary. 7, 2004

SUMMARY

When dry matter is produced through photosynthesis, in fact absorbed energy of
solar radiation is stored as chemical compounds. Existence of these compounds
indicates radiation energy application and restoration in carbon assimilation function. If
sufficient water and nutrients be supplied, the producted dry matter is dependent upon
intercepted and absorbed solar radiation by plant as-well as radiation use efficiency.
This investigation was conducted in year 2000 in Esfahan agricultural research center
to study the relationship between planting dateras well as density, and radiation
transmission and extinction in different safflower genotypes canopies. Five safflower
genotypes were compared at two seeding dates (April 4 and July 6) and three planting
densities (400, 200 and 133 thousand plants per hectare) in a split split plot design with
four replicates. The results indicated that radiation absorption in the whole depth of
canopy as well as in all genotypes in spring planting was greater than that in summer
planting. In spring planting, intercepted radiation for cultivar Arak- 2811 was highest
(829 W/m®) and in summer planting intercepted and extinction radiation in Line 1 was
higher than in the others. This difference was low in comparison with cultivar Arak -
2811. Solar radiationsabsorption ability in all genotypes was affected by planting
density. Maximum density. was accompanied by the most radiation absorption. Line 1
had the least interception radiation at upper half of the canopy. Dry matter and grain
yield rates were affected by total intercepted radiation. Upper and lower half of canopy
affected these rates differently. Planting density affected extinction coefficient (K)
because of leaf'area index (LAI) difference. Intercepted radiation in maximum planting
density in either spring or summer seeding dates were near %95 of total solar radiation.

Key words: Solar radiation absorptio, Extiniction coefficient, Leaf area index.



