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Table 1: Analysis of variance for studied traits in research

GBS )0 (o) 3590 Slao uljly 455 - ) Jeun

= = = um - - . b4
= 3 Mm nm I A ) _M) ER ..w..Ma =
S ému. ..Wml ,\M/rw \dh zl\u/m leL .UW a @ Dm
a ¢ & .= 3 B P o = D w0 , 4 B D =
S 72 x5 RE 4% Iz 28 2= E 3
» ¢ B %S v2 rE 93 3¢ s = > 2
y X 2 E 4§85 +£48 4 =z 3 & Y gt
= 3 s YE $E I Jo g ) P &n
‘ - % E 2E LE HWE HE +E g = X E 3 £
Seioe B TR 23 %E 13 13 4% 2% 9% 3
S.O.V. 3 2 : & T4 B & = @ A
Atriplex Lo 7 4018 0857 6357 8787 10177 2167 0.02”" 0.0002™" 8.136"
dimorphostegia
= Temperature
s 24 123.33 0.086 1.54 0.25 0.403 0.197 0.0006 6.07 E-6 0.28
Error
Salola crassa Lea 7 826147 0327 24937 4357 11987 2587 0.013" 0.0001™ 7422
Temperature
Uas 24 2433 0.003 0.863 0.056 0.827 0.159 6.05 E-3 1.03 E-5 0.152
Error
Suaeda .5 7143517 0167 2823 1837 557" 206" 242E4” 367E6" 038"
e Temperature
s 24 28 0.038 3.005 0.055 0.698 0.347 1.8 E-3 2.03 E-7 0.021
Error

£33

“ significant at 1% probability level.

wo iy S Jleiel i jo (gl pme



va .. K LF’JQ‘}? JL%:)K ‘_;LAC)J‘F 4=y LF"iJ)‘

5 ,
" X 100
Al
. g 80
Lo
~ s 8 60
N @5
Yo e
AT s M
s 2o
S g
3 S £ 7
=
ME
=
1] =
* =
<
L] \ \ v v
o Ve Yo, Y- Yo Y- Yo
(ol & il amad L
Temperature {c)
0o
20

s Sl gy 2 Wl e A s

Germination percent of Sugeda

] Y. Yo Y. Yoo Y. Yo

(al & LB am ) e

Temperature {c)

eSS i g bl Az o YO Y.
5 Bl ogy (FIVAF) az 0 Fr slos o Jals>
2 Sl SISy b y5h dile oS
5 (YIOF 5 Y/+Q) a>;0 Yo L VO ol o3l
IF e axe YO s o ol oS
Ot 59 ol oLS o ol #, (VIFYO)
IAYD 3D a0 Fe B Y. Glos o) S31esS
a0 VOBV o5b 0 ol peS g OVIVVV G
b oamlie (VAVY L OIV-0 3D of 5 ol
Gholami ) o, e2 5 cuals oD (Y Jga2)
4 a5 We,S 5,18 (Tilehbani et d., 2012
Sl G i @i Gt pb)
lod yo (pyaS g ol sl a0 ¥ sles o

Al 40 g b oanlin ol F ile ax e V8

ol § il az 0 Ve 5l iaS slales jo Jiaile>

]

j=1
a O [0
s !
< 2
. o ol
K
? T .0
2 230
228
3 2240
al =]
% T 20
E
=
Y, = -
-
o

] Ve Y0 Ye Yo Ve YO

1§ Ll amya) Lo

Temperature [c)

clianl (@ 55 alez aoys b L8k -7 S

255 o (9 50 le (@ o2
Figure2- Effect of temperature on
germination percent of a) Atriplex
dimorphostegia, b) Salsola crassa and c)
Suaeda aegyptiaca.

Sidlez (SS9

B b > 3 (55 alsr SRS

P Sl e deys goie o (kS
ol Job 8 2w e ol |y oley Bl
Olojes Syailez 5l (Sl il SobisS al> e
ool oo Vs (eSen g Sl el
dlgz loyed Ojgo 4 jod o5 wad e plis
Sl o o Wl (55 alyr asl wiless
Latifi et al., ) cwl 43,5 &j90 o5 Y5k
9% Gialer e (Bl n pYL (2004
(YFAV) axys Yo by o iy gl

b oL b ghlo s Cglas a5 0l cdwlive



(DY 5ds (£33 5055 dloms (VFAF) (63 500 5 5 SldS A

03, gy Lo il a5 WS 35F (2014
Mg Slal by 58 5 azadle g azasy,
Sade o ies ol Kol az ;0 YO (slos j0 5 04
9 axade) Jsb Glagden 71V 5 TR o 0)
Rahimi ) ;) en g gop, 0 odnlive a>adle
—diy, Jsb a5 WS ol 5o (and Kafi, 2010

o ol plas Goldl Les jiolidl b ad 5 ax
slobes 3,55 13 5 cos ol azasle Job
ol 5 digbign sai 5 ab, el el VL
99 i mall daplal ad S sS4 i
Kafi etal., ) 5gd o0 oS o (0,5 QWBWT
ol G el sl o pisen (2009
x5 35 o0 D)z S A Hd by
Jub b Gsallsr g5, sl p3Y slaanl
a Ll JESl o g olge pnsls do oyl oo
O JWias 5 9,5 00 Djp0 FAIS iz jeme
L e R
Addae and ) Wb oo jialS azadle 5 azaiy,
odalivn ¥ Jguz j0 a5 ,ghiles .(Pearson, 1992
S dlos Gl b iy bl 5 w398 on
& Goshy cdl bl azalle 4 azats, Jsb
L Olee Cryvdan o5 (Gilo azyo Frglos o
a8 ol yal cpl oaims lid gadge cpl g |l
iy Jsb s azale Jsb s il
5 piale o Ll sl 485 15 5T cov 4
Yo g VeouV0 oles o5h j0 iy 4 jadolew
mady) Job Comd ryde ol F (e 420 10
Lo Gldl b g cudls 09>y azadle 4 4>
OhlSer 5 (ol (Y Jgaz) cdl als
ol8l L &S & S Lo (Ghasemi et dl., 2013)
azaly, Job cond ol 5 ailuaz 0 Yoo 5l Lo

3l gl e ualS g azadle 4

99,5 Iy pals ol S gile az )5 Yol iy
o3 omb Swyen S 4 W08 (g riores
@ omb Ol s o Sl SBIES
Lol a5 wib of Cis copm uals Lo
“o 8 b e |y (Sl slaanlp
ol edles L.:).n.: sl a5 o 15 e
9 OeSgy e cnlply g 05d ce iBgie lagy 5l
5 Silsr sl ) p3¥ (Seiglnd Jole ;500
slles (rizen gbge WS azelS Sgel
gloanlp 5l cis ol a5l YL
20 9 2l plBd a8) Sialsr alesden
OhSes 5 (elad aas e HalS I (4l
iyeS &S 8is,S L5,LE (Latifi et al., 2004)
9 a2y FI0 sles o IS g ailex (S21eSs
o5 tlw ax,0 Ve B VO slos yo o] oy
P Olepen e (G wlgx &5 WS ol g o
coslon ale> Jliml woiVsb o
5 w30 Gl 1) axalS 5 )4 4 oS

b dalys laxalS |l ) al gals cow
azaslw g azady ) Job

5 azadle Job adllae 5,50 oS 4w o 0

LS o il pals Lo Ll b azads,
s 3 ezl Jsb iy oty gl
4z oy Job p i g 42,0 YO U Y (oles
olS slp Jg 09 o, il a0 Ve gles o
4 azady) g axedle Job mSlas cpl job il
olS ol Cews 4 YO -V Yo los jo ooy
W@ Yo b Ve Sles o5b 4o 55 yed olw
Vo0 b osl jo g axads; Job on i
S Ll 1y ax Al Job o ide ax e

Lashkari et d., ) o, 5en 5 5,520 (¥ Joax)



AL K LF’J“‘? JL'.i:)K ‘_;LAC)J|J>- 4=y LF’EJ)‘

423 3 55 ol 5 )58 il o Lhog glibul 3k (5 Wlgr (SH1ESS 5 S (2 Slee Anlie Y Jgu
lizee sl >

Table 2. Mean comparison of seed germination rate and its uniformity of Atriplex
dimorphostegia, Salsola crassa and Suaeda eagyptiaca at different temperatures

Atriplex Salola crassa Suaeda aegyptiaca
dimorphostegia
5l a2y Lo vy e mdlr Cegw mdller SBeS malr cepw -ailyy S leSS
. Sl Sl & & &
Temperature Germina  Germination  Germination Germination ~ Germination ~ Germination
Q) tionrate  uniformity rate uniformity rate uniformity
0 0F¢ 0¢ 0¢ 0F¢ 01 0¢
10 0.436° -2.869® 0.597 ° -4.107" 0.041 -5.205°
15 0.883"™  -2639 * 0.624° -2.090¢ 0.163 7™ -7612°
20 1.121%  -2397° 0.626° -2560¢ 05972 -2662°
25 1.398° -3501% 0.604 2 -3.257% 0.330%® -0.875"™
30 1.300*  -2811% 0.547° -4935° 0.313®¢ -0.85"™
35 1.016%  -3102% 0.211° -7.425° 0.116 ™™ -0.85"
40 0.839%  -439%6° 0¢ o€ 0.034 ™ -1.217"%

I (5,0 sime gl s ys O Jloil mbans ;0 FLSD (9031 (3 0 sitiends S s Gy (glls a5 lacygin
Means within a columns followed by the same |etter are not significantly different at the 5% level

according to Fishers LSD test.

O g Sy eslide (Y Jgaz) o0 ol 5 il
2 Lo fl ey b (Alizadeh Benab, 2007)
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Table 3. Mean comparison of seed germination components of Atriplex dimorphostegia, Salsola crassa
and Suaeda aegyptiaca at different temperatures.

Ol armbs 5 10 15 20 25 30 35 40
oLy Temperature (oC)
plan
Gresib) azails Jsbo 0%  323° 347° 3387 315° 242° 106° 0.19°
8 Seedling shoot length
o (rosiile) azady, Job 0% 275" 277%™ 489 357° 269™ 1.90° 044°
g Seedling root length
S saliwean, Jbews 0° 083%  080¢  146™ 129 114  185% 244°
o] (SRL)/(SSL) be
-% (o5) 40LS 5 js oY 018  020° 018* 013" 011° 005° 003®
% Seedling fresh weight
%_ (0,5 axals St o3 0¢ 0016° 0014° 0014 0009 0005¢ 37E- 2E-
= Seedling dry weight 2 b 4 4%
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Seedling vigor index
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apailo @ azaty, Jobcews 09 077¢ 113" 171® 229° 138" 143"  0°
(SRL)/(SSL)

(0,5) 42l 5 35 0¢ 0103° 0.107"™ 0114 0158 0054 0045  0O°F
Seedling fresh weight

(0,5) 4alS St o3 0° 0012° 0013° 0011 0.012 0.011¢ 0006 OF
Seedling dry weight 2

Salola crassa

4 esls 0°¢ 199° 2002° 3694 2637 1.002° 0208 OF
b
Seedling vigor index ? ¢
Gresiils) azails Jsbo 0°¢ 137° 1.36°  161° 037° 026> o022 0°

g Seedling shoot length

@ ol azrady, Jsb 0% 155" 224®  316% 038% 025¢ 02¢ 0.19¢

= _

QL Seedling root length

§ apails & azaty, Job oo 0¢ 113%  165°  193° 047" 049" 069™ 0O°
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3 (o)) axals S 3 0° 0003° 1E-4° 1E4  5ES5 2E5° 0P 0P

© Seedling dry weight

3 s Aty s Ls 0¢ 0794 0571 0237 0.224 0.015¢ o.odog 0.%09
C

Seedling vigor index
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Means within a rows followed by the same letter are not significantly different at the 5% level
according to Fishers LSD test.
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Abstract

Different cardinal temperatures for germination has caused asynchronous appearance of
weeds in field and so different appropriate management practices to control them, to avoid
their invasion. So, in order to study the cardinal temperatures of germination in Atriplex
dimorphostegia, Salsola crassa and Suaeda aegyptiaca seeds and effect of different
temperatures on their germination characteristics, an experiment was carried out at
research laboratory of Faculty of Agriculture in University of Birjand in 2013. The study
was conducted based on completely randomized design with 8 levels of temperature (5, 10,
15, 20, 25, 30, 35, and 40°C ) and 4 replications. The results of quadratic and dental models
showed that cardinal temperatures of germination including base, optimum and maximum
temperatures for Atriplex dimorphostegia were 5.57, 26.37, 47.07°C , for Salsola crassa were
3.48, 21.57 and 39.66°C and for Suaeda aegyptiaca were 6.96, 28.81 and 44.52 °C
respectively. Effect of temperature on all indices of germination in all three weeds were
significant (P<0.01) Reduction of percentage and rate of germination at the least
temperature compare to the most temperatures in which germination was occurred, were
39.40% and 33.99 %, in Atriplex dimorphostegia and 86& and 66.29% in Salsola crassa and
87.04%, and 94.31% in Suaeda aegyptiaca respectively. The most germination unifor mity
was occurred at 20°C , 15-20 °C and 20-40°C in Atriplex dimorphostegia, Salsula crassa and
Suaeda aegyptiaca respectively. Difference between minimum and maximum of Seedling
shoot and root length, and Seedling fresh and dry weight were 94.52, 91, 85 and 98.57
percent in Atriplex dimorphostegia, 63.09, 70.12, 71.52, 53.85percent in Salsola crassa and
86.33, 93.99, 96.67 and 99.33 percent in Suaeda eagyptiaca r. The highest seedling vigor index
was occurred at 20 °C in Atriplex dimorphostegia and Salsola crassa and at 10 °C  in Suaeda

aegyptiaca.

Key Words: Weed, Optimal temper ature, Minimum temper atur e, Maximum temper ature.
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