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ABSTRACT

Wild oats seed is dormant and seeds can persist in the soil for a long time. Factors that influence
germination are temperature, seed position and seed coat. Thus, laboratory experiments were conducted at
University of Tehran, Collage of Agronomy and Plant Breeding, to study the effect of temperature, seed
position and seed coat on seed germination of four population of Avena ludoviciana. The experimental
design was a completely randomized design with factorial arrangement of treatments with three
replications. Experimental treatments were seed position (lower and upper seeds), temperatures (5, 10, 15,
20, 25 and 30 °c). Response of germination rate against temperature was described with sigmoid function
for each population. The results in laboratory showed that the lowest germination percentage (GP) and
germination rate (GR) were obtained in Qaemshahr primary and secondary seed without coat, with lowest
seed weight (1.5 gr) among al populations studied. Big seed without coat had higher germination
percentages (%80) than small seed (%56) in Qaemshahr. In contrast, Kamyaran with highest seed weight
(3.65 gr) had higher germination percentages and germination rate. In Kamyaran population big seed
without coat had higher germination percentages and germination rate than small seed. Marvdasht seed
without coat showed higher germination rang (2.44 and 1.17 GC respectively in big and small seed) than
seed with coat, (0.72 and 0.96 GC in big and small seed, respectively). Decreasing in GP and GR in seed
with coat compare to seed without coat in Marvdasht and Mahidasht, were observed. However,
management plans could be proposed at regional scale according to the approach of modifying the
patterns of agronomic to which the local populations have adapted.
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Table 1. Geographic characteristics of the locations that the A. ludoviciana seeds were collected

Sampling sites  Mean temperature ('c)  Average annual precipiation (mm) Latitude Longitude Elevation(m)
Qaemshahr 16.7 724.9 36°28'32"N E 52°49'18" 42
Marvdasht 18.6 3134 29°33'41"N  52°36'09"E 1593
Kamyaran 12.8 34°47.685'N E 35°54.531" 1440
Mahidasht 15.5 401.1 34°16'86" N 46°51'10 " E 1287

p9d inlejl jo a5 cewl (5,900L 4 3Y .al., 2000)
TORIG R O m 3l e 4 (e b sla )
o Ol (s BVe Cunex slayd o
58 el oaid 03,9 Cumex pl sloosls o iales]
Glr S s YO s e s ol
g o by wd bl Sl
a5 g gile A ki 4 wee 3 0 ead il
oals 13 (vg paily Slo 5 S S gol>
shie Ol i Lo O Liassyn e 4 o551 o
Sl b eadiine les 50 a3 a5 (g y9bar w48l
05 oo wasb, Lais jshaeay Wy
Sl 5 was 6l Blas Jsbl sleans
oialesl b 5o psi) Sge 5o g 6y 90
2 G5B 5l o by il alilaaSs by
3,90 slaled ;5 59, 005k G 4 by e slad b

2 G Sl g0 (ol el 5l G Loy
ple b (Logado 4550 YO-Y ) oKisle;l sloo
g BV ol (5 e sle ¥ o 4 il
(Morgan and = o)l asdcw o 4 4w o5 5 40
S ol g0 5l Llesl ol 4o a5 <Berrie, 1970)
st (5SzsS b L& 5 ' 5Sn cwl L3)
JreSB & jgoas iulesl g0 ol colaiu] ailSlas
Oygods LSS aw b Bolar L5 gk CIB o
PSS g GRbe bosleyd o LSy allax
S, Jals o el 0 ] (g 9 sl
Lo 5 (3 SzsS oYL )& 5 35,50 Sl ,d) )&
(ogmmes 3200 YO 4 ¥o YD Y 00 - D)

Ld cidign 9o 50 50 by Jole A jo adog

1. Seed coat
2. Primary proximal seed
3.Secondary distal seed
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Table 2. 100-seed weight lower and upper seeds of A.ludoviciana with and without lemma and palea. The

number in prantheciesis standard error.

Seed coat Seed position Avena ludoviciana population
Lemma and Palea Qaemshahr Marvdasht Kamyaran Mahidasht
100-Seed weight (g)(SE)
With Primary 1.2(0.02) 2.68(0.7) 3.2(0.04) 1.7(0.03)
Secondary 0.8 (0.02) 2.1(0.08) 2.2(0.01) 0.9(0.01)
Without Primary 1(0.2) 3.59(0.19) 3.65(0.04) 2.5(0.03)
Secondary 0.6(0.07) 2.2(0.01) 2.45(0.08) 1.64(0.06)

ookl pj Oygods aiile Glais g (Gie) (laSgo
W

:6‘45350 é.gL?

f(T)=(T - Th)/ (To- Th) if Thx T<To (3)
f(T)=(Tc-T)/(Tc-To) if To<T<Tc
f(T)=0 if T<TborT>Tc

assle lais &b

f(T)=(T-Tb)/ (To;-Th)  if To< T<To; (4)

f(T)=(Tc-T)/(Tc-To) if To,<T<Tc
f(T)=0 ifT<TborT>Tc
f(T)=(2) if To,<T<To,

sbs Th (ialeyl gloo T ¢ ilio &b o a8
b pagae 4y ((Slie) &lass 40 ST (g g
(Piper etal., 1996) a1 oo jlos 4,0y Sjaile>
dhl, JIX0l 51 giailer mhaw a4 olows iy
el Sl (G ) mhe) e b slaSes
o eolazwl 3y oo 5 4 Germination Coefficient

Germination Coefficient = (Tc-Th)X G maxee)  (5)

Syl Sialez ce e gl 505l cuss 4 il
oyl (gaSgeSw Al alize sboles 4
Loy el 550 leesls a4 (V0 Al
odls i3l Sigmaplot (Version, 11) l3dls s

.(Piper et al., 1996) ..

a

= 1
pirr——- 5 @
b
YL Cibre @ (orezs Siallex Y ol o oS
oley Xo ‘gs;}“-;‘?-? Qo) den Gl b g
cot By Sialsz o) B0 G, ln e

2lp e Sialex mul) Sialer cepw b Jovie
dle ¥l 5l S5ailen ey (e sl (Lo
(Piper etal., 1996) &s,5

Benech- et al., 2000) <ol Sjailsx e s Xo
U Xo=) $38ls> ey ooy sly a5 (Arnold

&l 5l pimbesl 050 oles dls ply yo (Rate



V) VAP Gl oF 6,Lels JFA 6,90 ) ) ‘_,’_c‘))‘ QL"’L.S pole

5 bl lp Sl S Wy, (V)
Sk oS was oo Glis ) i eV sl
syl 5 blamaz oy Siaile ool glas
wisly lis gialex saddlxe b azls

g Vg Comex be b Sip o slb,d
2 Koy (Fyailyz 2oyd B Gawms) sl e
2o banslie )0 by oyt 4 5l ales den

(Y Jgoz) el | lacuras

Aals jo Gialex sl sarles b v, GC
G max (o) akly cpl jo cel ool pwypm pleo
Do i g sl jo 1) Siales o i
lyzr o tin b Gomax s Jolls alal) ol 5o bzl
sl Te g aneS loo Ty gy sl o )
el aigy gloo Tg g aiiis

g mb

oyally dw (aSseSew ab sbayll 560y

Table 3. Parameter estimates of sigmoid function fitted to cumulative germination of primary seed
without lemma and palea A.ludoviciana against thermal time. (SE is standard error).

Temperature (~C) Population XO0+SE b+SE atSE R? adj
Qaemshahr 2.2+300.19 1.26+7.64 1.61+32.09 0.93

5 Marvdasht 0.98+55.67 0.72+7.35 0.77+99.91 0.98
Kamyaran 2.13+66.68 2+6.25 1.67+98.44 0.93

Mahidasht 3.84+77.43 3.27+17.55 2.46+100 0.88

Qaemshahr 7.83+213.38 6.59+21.76 4.18+57.34 0.82

10 Marvdasht 1.3+35.2 1.09+8.61 1.19+99.45 0.94
Kamyaran 1.27+43.96 1.2+3.83 0.3+99.48 0.99

M ahidasht 3.13+73.12 2.61+19.61 1.89+100 0.92

Qaemshahr 3.33+143.05 2.84+24.87 1.79+80.97 0.95

15 Marvdasht 1.56+31.71 0.82+8.44 0.99+100 0.96
Kamyaran 0.76+29.94 0.57+5.63 0.51+99.87 0.98

Mahidasht 1.13+53.97 0.98+8.45 0.89+96.72 0.97

Qaemshahr 5.71+118.1 4.86+25.74 2.62+59.27 0.87

20 Marvdasht 0.15+22.84 0.2+4.58 0.24+100 0.99
Kamyaran 0.18+12.62 0.29+3.58 0.34+100 0.99

Mahidasht 5.49+89.38 3.56+33.66 2.56+90.33 0.88

Qaemshahr 4.68+110.4 3.87+35.03 1.08+43.13 0.92

25 Marvdasht 0.45+17.56 0.39+5.88 0.58+99.82 0.97
Kamyaran 0.07+12.27 0.24+2.72 0.18+99.74 0.99

Mahidasht 10.75+132.07 8.28+54.42 3.95+72.5 0.88

30 Marvdasht 0.74+35.87 0.93+8.44 1.06+94.44 0.95
Kamyaran 0.06+12.1 0.42+2.25 0.18+99.67 0.99

35 Marvdasht 1.47+36.2 0.64+10.41 0.58+93.6 0.98
Kamyaran 0.14+12.24 0.64+2.4 0.33+97.46 0.99

a: upper asymptote b: slope of curve
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Table 4. Parameter estimates of sigmoidfunction fitted to cumulative germination of secondary seed
without lemma and palea A.ludoviciana against thermal time. (SE is standard error).

Temperature (~C) Population XO0+SE b+SE atSE Radj
Marvdasht 1.86+81.54 1.57+19.16 1.08+94 0.97

5 Kamyaran 2.59+78.65 2.24+14.16 1.67+92.18 0.93
Mahidasht 8.69+187.22 6.56+40.24 5.42+40.15 0.91

Qaemshahr 5.97+231.18 4.99+19.06 2.64+41.59 0.86

10 Marvdasht 2.1+54.25 1.77+11.65 1.37+89.87 0.94
Kamyaran 2.99+64.17 2.47+18.05 1.71+93.07 0.92

Mahidasht 7.89+121.37 6.12+40.67 2.18+50.36 0.92

Qaemshahr 4,04+167.1 3.39+28.87 1.4+£50.07 0.94

15 Marvdasht 1.06+41.33 0.82+6.75 0.79+£95.33 0.97
Kamyaran 1.25+36.69 0.57+5.6 0.77+91.89 0.97

Mahidasht 6.57+81.53 5.76+17.59 59.59+2.5 0.88

Qaemshahr 6.81+175.14 5.32+39.12 2.49+56.14 0.91

20 Marvdasht 1.5+31.3 1.11+9.89 1.07+94.02 0.97
Kamyaran 0.36+15.2 0.31+4.61 0.5+94.47 0.98

Mahidasht 7.64+74.06 6.63+37.76 3.43+92.66 0.88

Qaemshahr 8.21+111.29 6.9+28.85 1.68+35.63 0.82

25 Marvdasht 1.01+£36.24 0.66+8.88 0.71+91.83 0.97
Kamyaran 0.64+12.9 1.23+3.01 1.05+87.38 0.9

Marvdasht 4.92+60.97 4,17+28.15 1.9+66.77 0.87

30 Kamyaran 0.66+12.95 1.02£3.43 1.14+94.91 0.99
Marvdasht 5.02+69.14 4,01+20.78 1.57+59.7 0.98

35 Kamyaran 0.49+15.31 0.43+5.05 0.67+£97.44 0.99

a: upper asymptote

b: slope of curve

Xo: GDD to reach the %50 cumulative emergence
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Figure 1. Germination rate of lower and upper seeds of A. ludoviciana without lemma and palea against

temperature.
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Table 5. Parameter estimates of sigmoid function fitted to cumulative germination of primary seed with
lemma and palea A.ludoviciana against thermal time. (SE is standard error).

Temperature (-C) Population XO0+SE b+SE atSE R?adj
Marvdasht 3.45+169.4 2.96+20.11 2.14+79.19 0.95

5 Mahidasht 7.69+192.11 6.52+22.17 1.09+17.14 0.88
Qaemshahr 16.08+247.15 9.98+37.09 6.99+47.9 0.82

10 Marvdasht 6.55+129.6 5.62+22.66 3.33+77.33 0.82
Mahidasht 3.57+159.27 3.07+18.45 0.89+32.31 0.94

Qaemshahr 5.43+137.71 4.71+£15.78 2.4+57.1 0.86

15 Marvdasht 1.53+91.65 1.41+10.59 1.1+86.79 0.97
Mahidasht 7.45+107.63 6.36+23.23 2.93+64.07 0.97

Qaemshahr 4.62+80.07 3.97+14.06 0.83+25.45 0.86

20 Marvdasht 1.75+53.21 1.42+16.32 1.07+97.09 0.96
Mahidasht 8.12+94.56 7.66+25.09 2.79+53.18 0.88

Qaemshahr 4.35+138.08 3.79+11.09 0.72+18.62 0.87

25 Marvdasht 6.15+136.45 5.27+23.54 1.38+33.98 0.88
Mahidasht 7.75+73.4 3.28+20.9 3.95+51.09 0.88

Qaemshahr 4.86+75.53 4.05+20.94 1.28+44.69 0.88

30 Marvdasht 4.09+£51.76 3.43+12.76 2.02+70.28 0.86
Mahidasht 5.4+52.25 5.16+16.57 1.97+48.96 0.88

Qaemshah 17.97+114.11 0.9+3.28 0.69+23.33 0.93

35 Marvdasht 3.32+85.53 2.84+18.5 0.88+41.64 0.96
Mahidasht 3.98+55.24 3.12+8.01 1.49+46.7 0.88

a: upper asymptote b: slope of curve Xo: GDD to reach the %50 cumulative emergence
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Table 6. Parameter estimates of sigmoid function fitted to cumulative germination of secondary seed with
lemma and palea A.ludoviciana against thermal time. (SE is standard error).

Temperature (-c) Population X0+SE b+SE a+SE R” adj
5 Marvdasht 255.1748.1 19.71+6.48 19.41+1.95 0.81
Qaemshahr 4.23+250.27 3.51+16.29 1.65+24.88 0.91

10 Marvdasht 152.73+8.6 24.4+7.34 74.65+4.44 0.81
Mahidasht 206.5+14.07 43.33+9.71 29.07+2.4 0.85

Qaemshahr 3.58+167.55 3.23+12.72 0.85+£25.43 0.89

15 Marvdasht 4.14+104.9 3.58+16.75 1.35+47.24 0.88
Mahidasht 8.75+£161.39 7.25+31.98 1.69+26.5 0.82

Qaemshahr 3.01+£106.6 2.25+9.55 0.89+34.92 0.87

20 Marvdasht 2.26+44.53 2.58+7.35 0.55+27.17 0.94
Mahidasht 5.44+73.97 5.44+26.41 0.93+£30.13 0.84

Qaemshahr 5.68+111.1 1.87+16.29 0.86+29.21 0.92

25 Marvdasht 4.15+57.79 3.22+12 1.23+26.1 0.85
Mahidasht 3.23+63.72 3.44+21.67 1.83+36.25 0.84

Qaemshahr 5.61+115.56 4.81+23.03 0.83+23.5 0.85

30 Marvdasht 5.1+71.06 4.32+16.65 0.88+27.01 0.89
Mahidasht 2.64+53.47 2.13+16.93 0.76+46.37 0.96

35 Mahidasht 3.69+£49.25 2.99+14.52 1.47+60.03 0.91

a: upper asymptote b: dope of curve Xo: GDD to reach the %50 cumulative emergence
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Figure 2- Germination rate of lower and upper seeds of A. ludoviciana with lemma and palea against
temperature.
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Table 7. Table 6-Parameter estimates for germination of A.ludovician primary and secondary seeds with and without
lemma and palea. The number in prantheciesis standard error.

Populations Glumes Seed GC R G.max Tc+(SE) Tox(SE) Th+(SE)
Without Primary 026 0.95 0.009 30+(0.41) 25+(0.55) 0.5+(0.019)

Qaemshahr Secondary 0.2 092 0.008 30+(0.9) 25+(0.4) 5+(0.09)

With Primay 03 095 0012 30£(0.92) 25£(0.31) 5+(0.07)

Secondary 0.32 0.87 0.009 41+(0.46) 25+(0.48) 5+(0.09)

Without Primary 319 0.89 0.0826 40+(0.9) 355(0.41) 20+(0.41)  1+(0.05)

Kamyaran Secondary 345 0.88 0.077 45+(1.2) 30+(0.6) 0.1+(0.01)
Without Primary 085 091 00191  450.81) 30+(0.62) 0.1+(0.01)

Mahidasht Secondary 0.72 0.96 0.0203 40+(0.6) 35+(0.92) 4+(0.05)
With Primay 053 081 0018 30+(0.65) 15+(0.3) 0.1+(0.03)

Secondary 0.33 092 0.014 25+(0.3) 20+(0.6) 1+(0.02)

Without Primary 244 096 0.0569 43+(0.4) 25+(0.4) 0.1+(0.01)

Marvdasht Secondary 117 0.82 00319  37+(0.52) 20+(0.45) 0.1£(0.01)
With Primary 072 081 0018  405+(0.6) 21+(0.6) 0.1+(0.02)

Secondary 0.96 0.82 0.022 45+(0.7) 20+(0.7) 14(0.03)

Ty: Temperature base T, Temperature optimum T Temperature cilling

G.C: Germination Coefficient

G.max: Maximum germination
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