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RELATION OF TEMPERATURE IN GERMINATION

ATTRIBUTES OF SOME BREAD WHEAT CULTIVARS
Jalal H. Hamza
Dept. of Field Crop Sciences, College of Agriculture, University of Baghdad.

ABSTRACT

A laboratory experiment was conducted during 2011 at the laboratories of the Faculty of
Science at the University of Plymouth in UK, to determine the germination capacity of bread
wheat seeds (Triticum aestivum L.) for five cultivars (Fateh, IPA 99, Sham 6, Clare, and Caxton)
under the effect of three temperatures (10, 15 and 20 °C). A completed randomized design with
four replications was used. The results showed that the cultivars IPA 99 and Fateh were superior
in the percentage of germination in the first count (FG) 92.5, 93.2 % and final count (FIG) 97.0,
98.8 %, coefficient of velocity of germination (CVG) 37.8, 35.5 %.d™, mean germination time
(MGT) 2.8, 3.0 d and germination rate index (GRI) 38.5, 36.9 %.d™". The temperature 20 °C was
superior in FG 83.1 %, CVG 38.7 %.d™, MGT 2.7 d, GRI 37.9 %.d™, RL 10.5 cm, PL 8.3 cm and
SDW 0.0121 mg. IPA 99 and Sham 6 were superior under the three temperatures 20, 15 and 10
°C in FG. The interactions (Sham 6 x 20 °C) and (IPA 99 x 20 °C) were superior in MGT, GRI
and PL. A significant positive correlation was found between FIG and between each of FG 0.652,
CVG 0.324 and GRI 0.533, while a negative correlation was found between MGT and between
each of FG -0.869, FIG -0.343, CVG -0.950 and GRI -0.925. It can be concluded that the cultivars
IPA 99 and Sham 6 are suitable for sowing in areas with low temperatures during the
germination stage and should be investigate the potential performance and ability of seeds of
IPA99 and Sham 6 under field condition.

¢o



-

. Bjaa Yod) coY—go:(Y)EY — Adjall de )yl aglll Ao
OLS Aol VY sad odll call aay dall daxial)
jlie (o2 ) +) dcmidia) syyall Aoy il s JsanaS dlaial) Jpane Ciye

(Y A) dniiyall 3l
(Ye) wsrals Mahmoodabad +a
ST 5 Y) Bha clags SO El sl
Adaiall (e lical el ety lal e (2% 0
osdall aae 8 Ly Lad cdlidl) sl o «
B Oy Sl Ao yg Ayl Jsday el
—he) Lain ¢ 2% ¥ aie Gl Gl Ay
° aie all deyu el Bezostaya caiall
ainlyy 8 (16) (y5a)5 Nyachiro aas .°
(" Yo 5 Y+ 5Y0 5V ) ahall dayn apanl
A Juzabl e laely sSdl S ) ga33 1)
Aapn Ol ¢ Adaiadl e & sl Ve 8 byl
Qs 3 ygine G 0d el I ol a8 35l
el ALY dohy e Cuaddsl 3 ¢ il
GV Oe Bl A 3l e A8DN s
O LVl A 8 9y8 e Sy ¢ 20 Y
Y 50 phall Jing ve Al sl
Gl agiuly 4 (1Y) Baker s Lafond
S5l cat Ayl Akaial) e Cilial das
Yo s¥e 5)Y 5A 50) ddhidasyhya clap
5l anay (sl 2l (e Dl Bacy (o
A 8 Ly Lagd caalia) Gl ol

¢ 22 Y 50 cmshall clsyy cadal clay)
= a0 Yo Gal€y e dgad sal gl sl )
ol Jama 33l ) Glld el a8y ¢ JaadY)
Byball dapa 32y
G Baaly a daly) Galads) o)
i) sl gaill e Aagis dpns )l JSLEA
Aa)s de g el Calial) Leiag ¢ 485l
Calias ohag ¢ sl caldy Al dusil 5 ))a
O LS ¢ il oyl Las (58 Ashaia (e
Gie b LAY ia e alind j0ll Aoy
s st o) LAaiaid) phall Gilaal Lelaas

£

Gsimall o) Miad ¢ Al g lall ol ad
g0 A Yo Humghh sl cla Ll JaY)
Aa) A Gasy Al gls ¢ A )5 e %
o Lale o (V) 2V € sylya
O (Y)Y LINY s Bl 5l
uliall Jaball e foidl Jd sailly L)
oabaiad sdll zlial can 50 3ha Al
() ol ) AV lleal) e Slmd o Lall
o Adaiall Hedy by Al 3)lall dnya o)
Jidl as€ L% Yo—Y . 4 ol aaS L% 0.0-F.0
e i 13 ag ¢ (VE) el A a0 Yo
o) & Ll Al (¢) Spada s Dell’Aquila
G el cuhael 2 Yo Bl y)yall days
Byl clayy Gl Laaw ¢ ddaad) Hedal el
feyu gmdd ()2 Yo e ey ) S8
2 V0 0 pyhalldagn of WS .l Aaug
o 3l Jame oy Ayl Al i)
A (e alyall Aoy g Ly g paliaiyl
SV o) aphall Ay il duh e Lagd L (V£)
800 Alaje A Adaiall by s e (7 £0
sSall Bl L2 Yo g e shall g of ¢
vie hald) i o Laiy ¢ bl el
<l @ﬁ Mg ” 80 gY0 50 Byl ey
Gilayy 8 dpal] Slleall dej galeasl )
by i Ml L 2 g0 g Yo 50 5),all
sl BBl 5 LS e Db pial) s
(A) Graham xs Gé Maag ¢ (1 5 0) <yl
e L) 28 Cipmall L1 o L) g3
&b oalaasl a5 LS pyhhall daa g L))
s pde Aadh piadl Jd e (gl (BalaS
<2 (Y) wssils Bakalova aag .lais mRNA
YA 5YE 50 ) phall clay il agiuln
s a8 8l (5 o) of (o


http://www.springerlink.com/content/?Author=Graham+J.+P.+Rilkey
http://www.springerlink.com/content/?Author=Graham+J.+P.+Rilkey
http://www.springerlink.com/content/?Author=J.M.+Nyachiro

-

. dyaa

Yody cov—¢o:(Y)eY — ddlall A3l aghll Alae

chian ) asall 54 r(asy) LU AN A )
) e o @l 8 gy ol s ) A
(V) Sl Al gl

Time Spread of Germination (TSG)
sl o gl 5a 2 () DU piinnall 85
dll (et Ol sl (e A il Al Al
LY S g b Gle) ) e
(1)) sl Al ¢ adly el

Germination percentage at first count
(Fo)
dapy) 2y Cans 1(%) JY) 2l b V) A
Y e al
Germination percentage at final count
(FIG)
2ay G (%) Al aall &l A
(ol L) andl 5ae ol
Coefficient of Velocity of Germination
(CVG)
b 13 o(Tasn %) LoVl ey Jalae
5oy e Ay gag .l deyu e !)_ij
AU il (i) wa (%) Al sl A
Voo 2 CVG U Ll dad el o) .l
fen il 1) Lo Ladh Caamy o)) %y Jaas ¢
slae e aglas S5 (VY) IV asall (B 52l
) &
Mean Germination Time (MGT)
) o A J8) () 1) L) (ge) Jansgia
(V1) el depu e el 50 4
(Y) &) Ualas e 4l 5
Germination Rate Index (GRI)
At (eSay A :(‘_eﬁ %) Sl Jame Jala
Yl Baa e psa IS B (%) Al Hea)
s (1)) bl g yuls et ) i ded el
A(¥) o) Aalea (e Alesa

1A

O pily gaa (8 Ol A e L6 @l
e sy aSaill (8 4 ye () Lags phall ilas
Sl sai Jale Al 55 5am ga ¢ iely3l
sac jlial ) Al oia cdna adde LLiaY
O O3 3)ha ey cand ddaiad) (e il
i) (ailiad 8 Gl clyils ddjea Bl
3 ALl ol 3)Suall de)) 3l Leiaidle (saas 52l
Ll sha gy mlind) g Glld (el Lovie
Gl Ay e Smi ¢ cla¥) Alaje b
g yial) liall cpy A
Ghlly sl
Yoo aladl OlA 4y 4 el s

b gy Amala B asbel) S iyt
Adaiall ysdy gl ALl aadl ¢ Ll
i) Cilial Awadl (Triticum asstivum L.)
<5 (Caxton 5 Clare 5 1alsi; 4914 4
Y+ 50 510 ) sha clay el Hils
Layls JelSI Sl apancil] (g Ayl b
Basg e dadill Ailaadl e oS .y ,<a
(Ple 1£4) Goba S a5y 00 caey Ligyas
Whatman &g alaall 56l o ciyg Ao
A i) sl (e Joe £+ dilals No. 1
Caad dallie Liia 8 GLLY) Gy L3k
3raldggiedan Yo 510 5V Bhaday
aie AU ) ey el (V) Bl Al
Al aiale ¥ LAY pdall g5 ddaadl
Crapd LaS Lol Al el Liagy oLVl 4o
Ay alsall

First day germination (FDG)
chira s asall ga 2(as) ST ) A sl
el () i all) B ol ¢ ) Al Jf 3
((VY) @l gyl

Last day germination (LDG)



-

. dyaa

Yody cov—¢o:(Y)eY — ddlall A3l aghll Alae

(FIG) Sglly (FG) Js¥) cpaall 3 il
Sl 1Y 53 iy (CVG) @il depun el
(GRI) ) gy ey (MGT) il de yu
5 (L YV 5 YA) 5 (Lag o) 5 £29)
5(% AN 5 AV 5 (% AYLY 5 4Y.0)

(32 o0 5 Y.A) 5 (Tase% Yoo SYV.A)
() Jsaa) il (Tase% Y14 5 TAL)
¢ Gl A e Lsiee Lilia) 8 Legi) Wl «

GAY) e gea o Lsine z Caiall
(PL) afus)ll dshs (RL) _wdall Jsb 8
0.¥ 5 aw ALA) (SDW) ynlll Galall 454l
ey () Jsa) il (pale +oved¥ 5 an
Gl bl sl ol ) 1 asy
Culail AalS (ailiad e aSha Ly lewds
Gy A Ly ol pailas e sy
Jas 3 Y ¢ panll e ae Lgiee
Lud e S Op Aasiee dage blo) dABle
&b Sl) Ay (FG) Js¥) aall b )
S deju Jalaas (FIG) gl s
3sa35 ¢ (GRI) @Vl Jaes Jids (CVG)
¥l ey hsgie gn Al Lls)l ABle
5CVG S FIG 5 FG g JS oy (MGT)
s Lafond xe iy 138 o (Y dss) GRI
3 (V1) ussAls Nyachiro 5 (YY) Baker
Aiall e A8L S G Lsins B3 sn

LY ilas ) A b

sl Jsda (RL) Radicle  length
Liygyll Jsha (PL) Plumule length 5 (~v)
(SDW) Seedling Dry Weight 5 (a)
e (A pebas 23 1(pale) Ll sl )l
(e dS Jsha (sl a3 6Ll A 2y L) (and
@ Cxanag o ¢ Bylanall danlsy Adys)lly )
Q8 (b i) (aya] e A8 (LS
VEsad dndiedayn Vo Blia dayn SlujeS
Ll Galadl 3l 380 2 e L
CVG (% day™') = 100 * XNi / X (NiTi)) —-
(1)-
MGT (day) = X (NiTi) / (XNi) ———(2).
GRI (% day™') = £ (Ni /i) ———(").
& (%) Al Hsddl dus s N ) 3
Aehil e asd) Julis s Ti g i asdl
G bl sz slaay) Jial)
Glaay ¢ Gl dias gnals dulie Jslaa
¢dugyaall clacall G daseadl LY Jelas
Slial edldledl cllasgic G 4l cuas
(O () gsine 38 8l
Liblially giladl
293l aldl pailad B iliay) il
SR Lgee il Jdas maal
¢ g pad) Gy pailad pea 8 GiluaY)
g o (8 49 cll) plinall el 3
hels Ll (as YY) &l (FDG)
LB Alg ol (T Al 49 el Glaal
G e iV Aoy 3 (5% Jils (LDG)
s el (TSG) gopmdl clil¥ly o L

Al gl Gl ailad gan b Gilia¥) i) Ja

SDW PL RL GRI MGT | CVG FIG | FG | TSG | LDG | FDG caluay)



http://www.springerlink.com/content/?Author=J.M.+Nyachiro

. Bjaa Yod) coY—go:(Y)EY — Adjall de )yl aglll Ao

(mg) | (em) | (em) | (%-d)| (@) [(d)] @ | @ | @ | @ | @

A ¢y o.A v¢.9 £y 25.51 89.3 ] 58.8 4.3 7.3 3.0 | CAXTON
oeeto Y.y Y. Yy.4 $.¢ 23.9]183.2143.7| 43| 7.1 2.8 CLARE
oeady o.vY AA YA.0 Y.Y 33.11 77.0] 65.8 4.5 6.7 2.2 i
oYy oY | v.¢ YA.0 Y.A 37.8197.0192.5] 28] 49| 2.2 44 (U
o e AY o.Y ALY 1.4 Yoo 35.5]198.8193.2| 2.7 5.1 2.4 el
Y ¢ - Y. Y 2.3 4.1 7.4 0.9 0.9 0.2 ) (’"—'.“"

Jdaial) oAl alaY) Jailad (any ¢ Jaad) LG Y Jalaa Al Y Jgaa
claal)
PL RL GRI MGT CVG FIG FG TSG LDG FDG
gyl
0.948** | 0.872** | 0.707** | 0.748** | 0.049 | 0.519* | 0.153 | -0.316* | SDW
0.760%* 0.817%*
0.945*= | 0.802** | 0.845** | 0.104 | 0.535%= | 0.033 | R PL
0.796%* 0.427%% | 0.831%*
0.827¢* | 0.874** | 0.151 | 0.595% | 0.059 | R RL
0.817%* 0.481%% | 0.784%*
R 0.960** | 0.533** | 0.830%* | _ h - GRI
0.925%+ 0.354** | 0.740** | 0.789%*
R R R 0.259* | 0.702** | 0.870** | mGT
0.950** | 0.343** | 0.869**
0.324* | 0.768%¢ | R R cVG
0.336** | 0.746** | 0.828%*
0.652%% | R -0.087 FIG
0.516** | 0.496**
R R R FG
0.430** | 0.719** | 0.631%*
0.837** | -0.057 | Tse
0.499* | LDG
wFY¥e = Y g gohdfaisg vYou = 0 g g oA df e Llgaall R 4ad

.(-.~\ Mﬂﬁéj&.ﬁ**

213 Zylaasll e il Eipaal g5 pum i S
ERIPW PR SR WERE L PR SN
cOlelall 8y P e 3yl Jals )
e Ugse 0S5 Al (ApapVl) Agsbasl)
Agas 3y3mm 1 5301 21 4B sl Jygad
Lia Laalig Ao lls paadl dd e paliaial)
A etV il e dapa Yo lall dnpa o
DA e 5301 LSl Gailiadll (e el
Lo ae G0 13 (o)) LAugyaall L) Gailiad
A o) — (1Y) Baker ;Lafond sa s
50 Omphall dlayy cadaly cashisl) alay)
A7 Ve il ¢ dnhd 3alll cusl€ 3 ¢ Q0 Y

«Jaady | P

£9

a0 15‘9'3“.\59(’535!.4*

293 @bl pailad B3 all dajs il
@i il 35y cplil Julas ol
L) pailad asen 35l Aal
O I FIG sTSG ibia eliinly ¢ A jadl)
a2 o) Y Jora g Lagies e 300
1.A) FDG gl cilae! dy5i0 dayn Yo 3yl
CVG lely (% AY.\) FG lels (a5
els (a2 Y.Y) MGT Jils (ase% YA.Y)
(s V+.0) o Jshls (“Tase% YV.9) GRI
SDW ey (am A.¥) A—iys) Js—Dhls
shall Ay calian a1 Lty ¢ (aade +.0) YY)
(ps2 1Y 50.¥)LDG 4210 e 20 Y.
dapal bl HEUN I 13 dgey Lay) L pomlly
¢ Aalsll lpaibiad s 5)0) 385 4y (8 3)hal)




Yody cov—¢o:(Y)eY — ddlall A3l aghll Alae

Al sl Gl Gailad Gan B 5l clas il L Fdss

SDW PL RL GRI MGT | CVG

FIG | FG | 7SG | LDG | FDG | 5l cila s

(mg) J(em) | cem) | %ed )| @ |d)[ @ | @ [@ ] @@ [E=
vy ).¢ ¥.4q Y.V IR 2231 88.1 532 3.5] 7.0 3.5 Ve
AN £.¢ 1.0 ¥y.v v.Y 32.5189.4] 76.1 3.81 6.1 2.3 Yo

Yy AY | V.o V.4 Y.V 38.7189.7 | 83.1 391 5.7 1.8 Y

R ot 1.1 Y 1.8

n.s 5.7 ns | 0.7 | 0.2

Y

Lgiclyy xe (V) Pearson ; Addae saag
w0 AVl sl laaal dhiall (e (il
VeosVo 5V A 50 Y 5ha Gy (8
O 30l AUl &93) Jama ) (0 2° YO
Yo 50 Guahal da sl e b L)
L Cpdial) ST L0
sl oiall gimall sl (pe i
Yo g0 5V phall clayy xie T Llay 49
¢ FG Us¥) aall & cOlaladl) 4y e 0
o S5 ¢ agin Lad Lgies WSy o) 0y
Clays ey Gaiiall Guiil goinall e (55l
el b cDleadll 4y o Lgads EDED 3y)5al)
&b Aelll Al V) Ll « FIG gl
sl shall Clayy g mias Gl
& ol oda Plainl (Kar o) ¢ i) Aa e
o Lalim ol sabidl ) sl el
o Lad miii LS phall dapy galia)
shall iy e Legauds Cpinall (gyimall (35
5 MGT 5 cdlabedl 4 e Lis ° Y.
Ok ¢ legin Lad Ligina Ulisy () (535 ¢« GRI
depu alindl ) 0% s)all dap aliad)
Llla &y e il e oSy oS ¢ calay)
QL) A B (geima 98 a5 Bl Al
G Lo 3l Ay aliadl o ey Sl
O e ehal Hopm pas ol LiSay oS0
Ciall (i 58 Bl il 3 il
Cagylall cant 450l Lagailind e il 3
Jglasl)

-

2 Bl g g Ll oy Jalasl) il
L el pailad
@i il s il Jdad mal
Q) a syl dapyy GliaY) gy Jalul
Vopha dapy e 49 oLy &8 (pduall (B8
4.}9.’ ca LJISA FDG &).u\ ;ka:\ @ (:0
Magin Lo Usina Liliay o) Legh) Lale edla)il
GAlapy aie T ald 5 99 ol plinall 38 WS
e ° Ve 50 5 Y. Edul syl
b et Lad Lsine COEAYI (50 ¢ cDlabadl)
MGT Jil o .(¢ Jsa) FG lel elac)
(eo Y' X 1 el.ua) }(eo Y' X ﬁ‘l c\_.l\) d.;\.ﬁ.\ﬂ
S YY) (@Y ) 5 (7 Ve X A% el)
((ao Y' X qq ;L}‘) J((ao Y' X .l ew) d}\ﬁ.\ﬂ
Jshl oS .ty (Tan% f0.f 5 £1.9)
(¢7 Y2 X N pld) 5 (¢° Y > ) JalsRL
hall dajn aie 49 oLl 238 5 T HLE auall
ildael b el 4 e Lgine 20 Y.
¢ b\lﬁﬂb (e.u: 9 5d.0 ﬁ.o) 3\...».1&5) d}l:\
Ge OS5 LS L agin Lo Lsina COURY) ()0
iay de 1 ali; zuéy; CAXTON il
& Ollad) 4dy e Lgina 2 Yo 3l
g '.~\V-L) Tvdl..\n k_aA L.)).J LA“—‘ (“‘G:’LL";‘
O ¢l (aake ATV 5 al0YYo

Lo go 36 138 o) Lagin Led Ligiea CDURY)

Aial) g3 Gy Gailed Gary A Blal) clay cilial) Gu JAIGN 6. ¢ O



wheat seedlings subjected to
dehydration stress. Appl. Ecol. and
Env. Res. 6(2): 37-48.

Curtis, B.C., S. Rajaram , and H.
G. Macpherson. 2002. Bread

o)

. e Yod) coY—go:(Y)EY — Adjall de )yl aglll Ao
=) —_ —_ = —_ —_ —_ \.;
£ ElElzT|2|loT | B |l=]2|2]2 e
= L1 & o T g & CaliaY)
= lzlz]l°sle|cl2|e|8]8]8 ’
a o 14 = = = i RSN
oY 15.
) Y yooo | ca 17.0] 83.5 s 40| 80| 40 .
)
A 77. CAXTO
v.4 0.4 Yi.v | v.A 26.7| 93.5 3.81 6.8] 3.0 Yo
v 0 N
¢ 84.
A q.0 vv.e | v 32.71 91.0 0 53] 73] 2.0 Y-
1
oY 14.
) V.0 Yoy | o.v 17.8 ] 81.5 5 4.0] 801 40| -
o
Y 49.
Yoyl v Yy.o | g 2391 83.0 s 451 7.0 2.5] Ve CLARE
Y
Nl 67.
o.A]| ¢.0 Ya.y | v.¥ 30.2 | 85.0 0 431 63] 2.0 Y-
q
of 57.
y.4 1 YA Yo | oen 24.6 1 78.0 0 431 7.3 1 3.0 |
%
.9q 68.
ov] a Ya.A | Y.4 34.2 | 76.5 5 451 65| 2.0 »Ye s
A
VY 'Y 72.
9.0 vo. Y.o 40.4 1 76.5 48] 63] 1.5 Y.
o 1 0
Y 89.
YWl A Yv.u | vy 27.1 ] 98.5 0 3.01 6.0] 3.0 |
"
Y 95.
¢4 ] 1.4 Yo | Y.t 41.41 96.5 0 2.81 48] 2.0] ‘e 9 .U
Y
) B 93.
q ¢o.¢ | v.v 45.0 1 96.0 251 40] 1.5 Y.
° v 5
Y 90.
y.o | Y. yo.v | ¢ 25.1 1 99.0 0 23] 55] 3.3 |
"
A 90.
£ v.s YA YA 36.41 97.5 s 331 53| 2.0 e 1 el
)
VY A3 100. 1 99.
q.0 1.9 ] Y.y 45.2 251 451 20} Y-
) ° 0 0
) VY. 0.4
1 .9 Y.o 3 oE oE .S e . Vo0 L)
. e e A e ot ¢
Bakalova, S., D. Nedeva , and J. laall
Mckee. 2008. Protein profiles in 1. Addae, P.C.,, and C.J. Pearson.

1992. Thermal requirement for
germination and seedling growth
of wheat. Aust. J. of Agric. Res.
43(3) 585 — 594.




-

. Bjaa Yod) coY—go:(Y)EY — Adjall de )yl aglll Ao
Royal Society of New South Wheat, Improvement and

12.

13.

14

15.

16.

Wales. 138: 65-75.

Kader, M.A., and S.C. Jutzi. 2004.
Effects of thermal and salt
treatments during imbibitions on
germination and seedling growth
of sorghum at 42/19°C. J. Agron.
& Crop Sci. 190(1): 35-38.
Lafond, G. P., and Baker, R. J.
1986. Effects of temperature,
moisture stress, and seed size on
germination of nine spring wheat
cultivars. Crop Sci. 26(3): 563-
567.

. Lindstrom, M.J., R.l. Papendick
and F.E. Koehler. 1976. A model
to predict winter wheat emergence
as affected by soil temperature,
water potential, and depth of
planting. Agron. J. 68: 127-141.
Mahmoodabad, R.Z., SJ.
Somarin, M. Khayatnezhad and R.
Gholamin. 2011. Effect of Cold
Stress on Germination and Growth
of Wheat Cultivars. Adv. Environ.
Biol. 5(1): 94-97.

Nyachiro, J.M., F.R. Clarke, R.M.
DePauw, R.E. Knox and K.C.

oy

10.

11.

Production. FAO Plant Production
and Protection Series  No. 30. p
576.

Dell’Aquila, A., and P. Spada.
1994. Effects of high and low
temperatures on protein synthesis
patterns of germinating wheat
embryos. Plant Physiol. Biochem.
32: 65-73.

Essemine, J., S. Ammar , and S.
Bouzid. 2010. Effect  of
temperature on root and shoot
development in wheat seedlings
during early growth stage. Asian J.
Plant Sci. 9: 375-379.

Essemine, J.; S. Ammar , N. Jbir,
and S. Bouzid. 2007. Sensitivity of
two  wheat species’s  seed
(Triticum durum, variety Karim
and Triticum aestivum, variety
Salambo) to heat constraint during
germination. Pakistan J. of Biol.
Sci. 10(21): 3762-3768.

Evans, L.T., I.LF. Wardlaw , and
R.A. Fischer. 1975. Wheat. In
Evans, L.T. ed. Crop Physiology,
p. 101-149. Cambridge, UK,
Cambridge University Press.
Graham J. P. R. 1981. Effects of
high temperature on protein
synthesis during germination of
maize (Zea mays L.). Planta,
151(1):75-80.

Hegarty, T.W. 1973. Temperature
relations of germination in the
field. In Mahmoodabad, R.Z.; S.J.
Somarin; M. Khayatnezhad and R.
Gholamin. 2011. Effect of Cold
Stress on Germination and Growth
of Wheat Cultivars. Adv. Environ.
Biol. 5(1): 94-97.

ISTA, International Seed Testing
Association.  2010. International
Rules for Seed Testing. Edition
2010. pp. 504.

Kader, M.A. 2005. A comparison
of seed germination calculation
formulae and the associated
interpretation of resulting data.
Journal and Proceeding of the


http://www.springerlink.com/content/?Author=Graham+J.+P.+Rilkey
http://www.springerlink.com/content/0032-0935/151/1/
http://www.springerlink.com/content/?Author=J.M.+Nyachiro
http://www.springerlink.com/content/?Author=F.R.+Clarke
http://www.springerlink.com/content/?Author=R.M.+DePauw
http://www.springerlink.com/content/?Author=R.M.+DePauw
http://www.springerlink.com/content/?Author=R.E.+Knox
http://www.springerlink.com/content/?Author=K.C.+Armstrong

Yody cov—¢o:(Y)eY — ddlall A3l aghll Alae

oy

17.

Armstrong. 2002. Temperature
effects on seed germination and
expression of seed dormancy in
wheat. Euphytica. 126(1) 123-127.
Steel, R.G.D., and J.H. Torrie.
1960. Principles and Procedures of
Statistics, McGraw-Hill  Book
Company, Inc. New York,
Toronto, London. pp. 481.


http://www.springerlink.com/content/?Author=K.C.+Armstrong
http://www.springerlink.com/content/0014-2336/126/1/

