F7v
Olginol ixis oSN olo 5 68 WV B VE Olpl JLEL pole o K0S pania

13 ol 3 0wl ol () 4ilg> (51 SIS g At (Plu> lei ) > 4248 owy p
(st 3158 L) kol 45
Ol ms oKils « LS ol 5 elysos S wstpel 5l =YeOlghol mis o8y ¢ SLeb o 8wt ol jEils-)
oS (Sl s Sl as e Ll 5 53 O s 5 55wl Oles G Ghe o S b el e 81
Nigella ) Sls olw oLS 55 53 alyr p cilises gla <ol = s 506 Silesl pl 5o glate o dilos 3L 55
Ol (i 5 aug <ol ) Jls)8 gl &l > a3 uns | shie w(Plantago psyllium ) o5 4. 5 (sativa
Slaslog e cpl sl 5 plonil oS ja sl 61 &5 4 LSS Sler 53 bl WS = b s 4 55
S S35 ol s 36 S 3l DL s B a3 S B YT TC TV AYE VA N (0 ol ol e
A S 0l 5 il sl (gl 5 Wl o op i s Sl o3 s pme oS 53 e s 5 Ll Ao s
U PN NSV S SV IS S Py SRR PTI- PES ¥R W YRR [ v WP S | B PR N PPI WS PP
SoalS (ols pma b a5l doys ag sldie 3l Les EaS L a3l L Ly (WY-ACC) 5 (WA O 5
YV )&ls ol 5 03 5aml (5l o 5 a0 J3l 5 ST les dbos 5 35 &l St g ot g SH w0 a5 LCSL

.Jwig:,_w)m.(f./OjYV)j(Y/O)

o) sl 5 &ils ol ¢ 55 &l Aoy (JluoylS sla Lo 1S sla o3l

HEVRY

358 o ST i sgme a0t 8 slge jaras 5 T Oas fisb s ar Sle s ety s b 5 aler anl b
a3 3l (g S gdeme wals 53 G5 alsr S S Ll W3 e ailse Sl am s S mees auls s 5d IS5k o
Bho 0 rs 308 5 eap Sl o)l OLalS 5 G me 3l &ls sl 5 o)kl LS o5 camle Sl oyl >
Josdl Ko il o OF Sy 4ty 5 a3 0133 Dhmge 030 bls s 4 o3 jhal Coeal Lils S5 5 sl
Oles e 5 5dy CokS ¢ gy Jommcasls ¢ oS (sls 65 alacr Sl (gadate Jalse 4 Dol > s 4 s 5wl
Db A Gl 68 Fp 0 s aler S s b o st el o Sliis s (S il 5l e
o oslial 5 Wl S s by o daly Cho s 8l G O S Sl Bdes L caes 4l sl L
S owd Dspe 5wl O1 318 55 68wl ol s el Sk slp ol la )l s IS sk ws
OF 3l iy 53 48wy D a3 53,5 o0 plil Olag (o ol S 53 (55wl do)d op il &S &gy D)l a0
SOl s Gl o & GRSl 53 Hsd e w5 Wl Gl Gou st SleSan s des 8 Fu B3 Wl
2l o S e LS 53 55 S gle

b S, 93l

N0l ol ) Glasless ails sl 5 05l oS 53 gl S5 Gl S 5w ¢ Bl glales ke w
b AT Ll 3 s s Ol e)ss lasl s e ady il 4 S e 53 s Sl Y YV YE VAN
Olginal imis o813 53 olas iy 513 53 5sds . g OLSG o311 Gls (S5 Sls gt i 51 5 L3y 03,8
S48 Y0 SIS a6l s LSS e b sl S oAb B s el s 818 eds S5 el sl s 5o
ORGSR 0> bk OF b ptned e 5 o SIS s e b ske Ao 5 led Sl g oS 3 S5k
B R VP VICIE L VAP A O TGO 25 S W IS I P PPL ST [ woeY s S S ool B8l gl



F7A
Olginol sxio oSN olo )5 68 WV BV E Olpl JLEL pole o K0S panin

b 8 K5 55 ek Y Job wa w2 55 Wl Dlae BAd e mlt b (o 5l Boled Sas e cen) Ll
Clgr Sy o 55 alg 100 4 ey 8 2 VJYQLA)'CJJAJL;)"L}‘}% Lo)d 5 gy 3o VW Ode 4y S5 &l Al
om0 S5 5 Sl 5 g (B Glel el sk s S alon Jlus)lS sls Lo 5 G5
A eslinal Sl A s 5 G dlr e
::yiJam,ﬂl;uﬁ}fLon}l{@)é\ﬁwﬁéwl;'z@ij
g s Wl Co s Rs
R;:HE Soled a3 a3 il ek sluws Si
A iled 55, slas Di

i oslial 3 Jse 8 5l 55 (MGT) 55 @l Ao s sl 0 Odanw s Olo doslons (51 5
MGT=ZXZTiNi/S
OLL 53 033 @l sk paname S 5 S 0o 555 53 033 Wl sk sl NI ¢ Gau) Shbesl g2 51w Oley Ti &8
sl e Sl
S g aomd
ax ;3 VY gles o Wng Ao s e s A S 5 4 aS o)l 5 ls sl (gl S5 Al Aoy o min aS sl Ol C’L“’

(V Jsd ) Ldd sdaline ol § sles

3l S| Gl Aoy (MGT)

<l ol ol | Al el |0 il < ol o)yl

1.0 V.£4 AAANY AL 0¢ AR £.ov
AR AYO 14.04 AQ e AT AANY
A 141 YANQ ov o1 AAdo Y.VA
v Y.Yv 0.0 AR \4 vao 140
YV )XY - Y . Y _
Y \.0 - Y . V.0 -

PHE al.:.w)ojjé.w\ oL:S/j.J Ls‘f ;LLJNLSLAL»JJA(MGT))J) 4\4'\}2- C,&jwsf)cu‘j;- Aoy ulﬁ»\ JJJ\:-

..UJQZwbuﬁ)'CJ.}@Jl;\i;)lSdL«hb:‘Q)lfo.—);ju_',)'cd‘}z-cﬁ_oﬂw s Oga S5 Ol 3l

ol sles g les Sl gles
Sl ol £.0 \Y-A YV
0 | Y.0 YA YV

Wls sl 5 o) anl olS 55 Gl ol S Sl a3 e 5 dlosylS glales ) Jsu



Y74
Olgiol ixio slKEIATAC oo 563 W B VE Ol Lok p5ke o K ppazin

S s g s pme ol 4 e lajles s &l by o5kl ok 5wl e e (SOl SV
Ol 4z 48 S Olgme S sdalie oS Ble a5 V0 5l S gles 3 ol 5s s G5 dlex dons o i
ol b gl 48t s ol slguat i oly5 OWLS i 5 Ay e o i 6l ST s g o Bl
58 5 55503 s LT S el S

: @L'..a o g

ol Jgame Olge i (Sbm ol Jalpe G 1377 0 LB 5 o 5 esans nn prp e 3 gmme o305 ol )
125-140 5. 22 i anw s 5 (53,358 slasl, P ke Kab o il

2. Akson WR, Henson MA, Fretag AH, Westfall DG (1980) Sugar beet germination and
emergence

under moisture and temperature stress. Crop Sci. 20:735-739

3. Wiese AM, Binning LK (1987) Calculating the threshold temperature of development for
weeds. Weed Science 35:177-179.

4. Scott SJ, Jones RA, Williams WA (1984) Review of data analysis methods for seed
germination.

Crop Science. 24:1192-1199.

Investigations on the cardinal temperatures for germination of Plantago psyllium and
Nigella sativa

Abstract:

A laboratory study was conducted to investigate the effect of different temperatures on seed
germination of Plantago psyllium and Nigella sativa in a completely randomized design with
four replications and specify the cardinal temperature for these two plants. Various constant
temperatures (6.5, 11, 18, 24, 27 and 32 °C) were considered. According to the results, the
effect of temperatures on rate and percentage of seed germination in both plants was
significant. The highest germination rates occurred in 11 °C for both plants. Maximum seed
germination occurred for P. phylum (60%) and N. sativa (89%) in 11 °C , respectively.
Optimum thermal range for seed germination of P. psyllium and N. sativa were (16-18°C) and
(8-12°C) respectively. By increasing or decreasing temperature beyond the optimal thermal
range, percentage of seed germination was decreased significantly. Based on linear regression
between germination rate and temperature in both plants, the minimum and maximum
temperature were determined (2.5, 27) and (4.5, 27) C for P. psyllium and N. sativa,
respectively.

Key words: Cardinal temperature, germination percentage, Plantago psyllium and Nigella
sativa



