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Tablel. Group comparison of treatments and their coefficients based on orthogonal analysis method
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Table 2. Analysis of variance of the effect of evaluated treatments on seed germination traits of Malva neglecta

b 4, o L S22 59 Jsb u)'ﬁ' SES )9
B Siale do s Grailex ey 3 S B JRYE S
Ol s sl azadle dzaly, axalS
Source of Jf Germination Germination Epicotyl Epicotyl Radicle Retil;le Sez(:ijng Seed
. o . .
variation (%) rate weight length weight  weight vigor
(Probability levels) Jlu>! zglaw
ot 12 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Treatment
Uas
39 - - - - - - -
Error
A UUE SURR IR W
8.35 7.20 7.10 3.03 8.26 6.08 9.23
Coeff Var (%)

a2y YA 5 AV e @ i 4 loleg 5 o]
A

S5 as ol Gl imres owyp i @S
ST SN LI LN WIR SRS TR UV 44
S o Gle jh Sialez woyd dee 9 SleS
059590 S|y 0,5 conl S () JSE) clls
$lops ol 5 Sl Sl w235l Jles 2 295 23l L
W8 g walis oS plgyee lam Pl eaSudy
doys Gl 5 (St s iSs el
Sl b B 098 S e ey (Sailex
B L as all el cnl LS Wigioe b Sy 9lgm
Jdo plpea dane olxl gk ateg <o
ol 5 3T JUa el oS ey iy oy S5
Shord glocdld ST Gl l &5 ab iz
O JS) e 8 ol (SSE0lss 5 5% i

o wiols Las 55 (VoY) o)) e 5 ' s ki
woyd p 1y 3l oot a0 ¥ 39,00 sy
Slewd 05 Guis bl il S Siailes
Sy olS S 69y » Soysdlaw el oled
Jdd coes a5 ol las (Myrtus communis L)

S aibior (Sidnd Geizen 5 (Soid Hd Sl

" Montazeri

by ecandls (Sojslensad g5 5l 1, Sy s Sl
VL RNEE SV EE N [P o L P Uy
4 e o5 lag il Clld 5 Gl (50558 S5
Gy 0g o b g anslis gl JsSge (i A
@ dgdoe )i Slr Sy Sl Gl
O S iy 0,0 sladisS aS ol lid goasie Sladss
S pdl3sE 5 Coe wiugy s9zy S
(o) g paieeil>) aites (Sopd Sl llo
aS a8l 5 (Voo f) LSes g Wguae (Y- +A
Jo 4 iy 055 laaist Oly 5l a0 A0 sgu>
By poloyw Jlagl L aS 0g Corw dugy 942
2 b Gk 5l el s eizes al
5 Ll GReSs el L Sigdass sleanl
g bl s by, syl Sialyr Gl
J5 XF len 5 T lps) an T pasS ans
SLas (P11 Tl (YN0 (LSes 5 ooljoese
S olem S Cel pole s aan g0 oS ol

! Rubia tinctorum

2 .
Papaver somniferum

} Foeniculum vulgare

4 .
Capsella bursa-pastoris

> Rezvani

8 Faryabi



£\

WAV [ gl o ylods [pzmiy Jlwo [ oyl 2] 53 slapapg s

S Sy 36 IS s aenSTy
J992) 09 Sieh jd Giallsr weyo lEl g Clo>
“ AP sles (Sl 095 (s (2l (osz (V)
sl g (e ¥ 5 V) oasle b olyen (o0
P a3 T YT g STy olend
L oolyen (2o ol as ol lid 50 el dlio
St 585 lgieas (atdn ¥ 5 1Y) gmolo e
o oo Sl 0 S )0 Sles S
ellad 30 Gyl 5l omoless Lol yen 20
039 Celad (FauS ww (izmes 9 (Splie sla
09009 o GRIB1 Gsb 5l L g ael Syje
CanSl @y Sl Soqem] & o G
W8S Sk Sl weps Rl A Sl
Sl Gl g 0 wtes p Lopw 3l aies
BYs Koo ol Wlgiee i e a4 Gleso5eS]

2l e ol 65

i4lgr ey

~aler Sepe p (Sl 5 lert slajles S
S s @V Jga2) 0 Jlogne Sty Hd (S
Slerd 5o i (Gialler Ce e (06 g (n i
BRRAAR DY -1 SRGINVIPVRRVESIIR VNS VROV POWRR VW
J9az) ol eamline (s, o /YY) wals Jles o (s,
W Sopeidsm aenl o jo Sialler Cep (F
AY Sgu wald jled 4 Cannd 4aBo ¥ St 4 o0
S Sesdlam Sl sy oo Sl 2Bl Rl as o
el ol ;o Mle sl 5 ) wiwg 2 256 Gk
O glaclld SHeT a8 (5T O i Jll
Sl e S el il Sl e
2oy AN S el sl 05 Grizran oS
) Grim by Sae a5 508 sloles 4 o
2N Sle S ires g dlugy o P Bre
S3d BT 2 S 5 & Rl L S
W0 ,8 S3algm s s Sgupy el ¢ydy

o0 A L dis 0 AN G 9ad g el adBo g0 les
g kel a3 e olie Ll el
Sl awsdy olond (2031 (VoY e
2 2oy VA Gliee & Sl (pSls ely S 5dlg
3 S odlgla a5 (Urena lobata) bols
e L R
Sver A (VR e T S) WS
Sols wals Hlew jo Sy Sl gialer cle
boas [z () JS9) 09 (Seigdmimd 5 (s &loe
Olyeas 390 anSly 5 aolerm jles il
W Sy890sm sl 5 (sl 8 Sl oS B
~ailor doyd h deg p Sapd Jele Oy v
Sezrg 8l Gl S Sh Sl eSS )
2 Bl Sloj 0,98 pas (rizmed g S ding
axle VN0 (o |en 5 2dlo) il lS
(VY o) g >

adS as ol ey S alie ow)n @l
og o g Gialex oy Cho (g3, bawlis
3ham ol 4z g dolio ol i slp (F Jga2)
Q) oy @ anlic Gl (A0 anie
L cdle (pl oo oS SFe 4O g g0 sl
SHp sl plas Wil Glss Y Jgaz 0 bl <oy
Aol jo Gasiod ol @l el cpl 5 ojls Jled ol
(gl amslie) wals jles b 2bs)) 9)90 slosles
5 idler Sl el bjled Jlael a5 ols las
w2 9 (pge dnlio) (S Jlosi b (ploond slojlos
@ 20) (Sl e 9 Q ol o og cuadle
2 b Gl e 5l ol e (adlesw ol e
«Sogilgm ) olerd e aw e L awslie
WIS (39908 SeeS T 5 ey Sl

b olod lajles amlie (ou)p e
Slews as ol lis oy U pow gloauslis jo RO\

! Ismaili
? Jing



sy
ey d Olgd Sl g (Sl 9 (2l (L Lo iy (2H 1] )0 g (S

(1) 555 ailg> oy

Germination (%)

> . . . D D D © © O P ®
F TS S
R e I
O (NSO R QY &F
(\) o ) X X X
& & @ GO P A
WFE SIS

(treatments) b ;loud

Sty ydy Gailez o) p (SlSe 5 olerd lo Lo 1Y JSCG

Figure 1. The effect of chemical and mechanical treatments on the Malva neglecta germination
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Means by similar letter(s) are not significantly different at 5% probability level, using LSD Test.
(Treatments included: 1- Control, 2 to 4 Sulfuric acid 2, 3 and 4 minute, 5 to 7 Potassium nitrate 3, 4 and

7 days, 8 to 10 Hydrogen Peroxide 2, 3 and 4 minute, 11 to 13 Scarification with prechilling 1, 2 and 3
weeks. Vertical bars represent standard error of mean (n = 4).
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Table 3. Study of the significance of orthogonal analysis of seed germination percentage of Malva neglecta in
evaluated treatments

laaslao soliTaz o Jlei>l zola
Comparisons df Pr?:jgllilty Q
| 3018 o b il 290 Lo 4l 1 <0.0001  +1692
1-Comparison of evaluated treatments and control treatment
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2- Comparison of chemical treatments and mechanical treatment
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Table 4. Effect of evaluated treatments on seed germination traits of Malva neglecta

o s e - Jsb a5 o3 sk S s -
Lo Sy ey . . ‘ ‘ Jrepee
azaile azaile Azady, Azady,
Germination  Epicotyl Epicotyl Radicle Radicle
treatments rate (seed length WeI;ght g]g) length dry weight  Seed vigor
per day) (mm) (mm) (g
1- Control 033" 450" 0.18 ¢ 9.551 025" 0.70 "
2- H,S0, (2 Min) 521° 11.12°¢ 2.08° 44.88° 0.85° 36.93°
3- H,SO,4 (3 Min) 3.87° 934" 1.89°¢ 39.04° 0.40 ¢ 15.96
4- H,S0, (4 min) 3.61° 8.53 ¢ 1.57°¢ 37.88°¢ 030" 9.27¢
5- KNO; (3 day) 057" 457" 0.21°¢ 10.77° 0.33¢ 1.53°
6- KNO;, (4 day) 0.63" 466" 0.26 ¢ 12.37" 0.42¢ 221°
7- KNO; (7 day) 0.49 M 493" 0.30 ¢ 12.35" 0.48 ¢ 2581
8- H,0, (2 Min) 3.41° 16.25°¢ 2.00® 17.28 0.41% 24.49¢
9- H,0, (3 Min) 2.98¢ 12.32¢ 1.73¢ 14.70 ¢ 0.36 ' 12.42F
10- H,0, (4 min) 2.60° 9.71" 130" 11.36' 029" 526"
11- Pr+Sc (1 week) 1.03¢ 12.87¢ 1.46°¢ 17.75° 0.35 ¢ 11.33¢
12- Pr+Sc (2 week) 1.64° 25.20° 2.10° 24.41°¢ 0.49 © 31.26°
13- Pr+Sc (3 week) 2.76% 34.92° 2.60° 36.00 ¢ 0.69° 58.13°
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level,
using LSD Test. Treatments included: 1- Control, 2 to 4 Sulfuric acid 2, 3 and 4 minute, 5 to 7
Potassium nitrate 3, 4 and 7 day, 8 to 10 Hydrogen peroxide 2, 3 and 4 minute, 11 to 13 Scarification

with prechilling 1, 2 and 3 weeks.
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Figure 3. Effect of evaluated treatments on seedling dry weight of Malva neglecta
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Means by similar letter(s) are not significantly different at 5% probability level, using LSD Test.
(Treatments included: 1- Control, 2 to 4 Sulfuric acid 2, 3 and 4 minute, 5 to 7 Potassium nitrate
3, 4 and 7 days, 8 to 10 Hydrogen Peroxide 2, 3 and 4 minute, 11 to 13 scarification with
prechilling 1, 2 and 3 weeks. Vertical bars represent standard error of mean (n = 4).
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Efficiency of Chemical and Mechanical Priming in Breaking Seed
Dormancy and Germination Traits of Malva (Malva negicta)

Farzad Mondani" *, Ashkan Jalilian®, Atoosa olfati’

Extended abstract
Introduction: Malva (Malva neglecta) is one of perennial plants of the Malvaceae family. One of the

most important mechanisms for survival of the plants is dormancy, rest or distance in germination and
growth; in this case, despite favorable conditions for germination, the seed remains at rest for an indefinite
period of time. Seed dormancy is a consistent feature in some seeds, especially weed seeds to optimize
distribution of germination over time. Seed dormancy has a very important role in ecological management.
The cause of the physical dormancy lies in skin cells outside tier structure that is impermeable to water. In
physical dormancy, the seed coat is so hard that it does not allow the embryo to grow during germination.
The chemical dormancy of the plants seeds is caused by the presence of inhibitor substances in the outer shell
of many fruits and seeds and may also be due to an Enamel layer that blocks the exchange of oxygen. It goes
without saying that understanding the ecology of weed germination and dormancy can contribute to long-
term management. Therefore, this study was conducted to determine the effects of breaking seed dormancy
and the impact of chemical and mechanical treatments on the germination of the Mallow seeds.

Materials and Methods: In order to recognize the effects of chemical and mechanical treatments on
breaking seed dormancy and some of the most important features of seed germination of Malva, the
experiment was conducted based on a completely randomized design with 4 replications at Crop Physiology
Lab, Razi University, during 2016. Treatments were distilled water (control), sulfuric acid 98% (for 2, 3 and
4 minutes), potassium nitrate 3% (for 3, 4 and 7 days), hydrogen peroxide 30% (for 2, 3 and 4 minutes) and
scarification with sandpaper and prechilling (for 1, 2 and 3 weeks). Germination percentage, germination
rate, length and dry weight of hypocotyl, length and dry weight of radicle, seedling total dry weight and vigor
index were evaluated. Group comparisons, analysis of variance and comparison of means were run based on
LSD at 5% level, using SAS software (version 9.4).

Results: The results showed that the highest and the lowest germination percentage were 82% and 5% in
scarification with a chilling for 3 weeks and control treatments, respectively. The results of treatment group
comparisons also showed that using scarification with a chilling had the greatest impact on seed dormancy
breaking. The most hypocotyl length (34.92 mm), hypocotyl dry weight (2.60 g), seedling dry weight (3.29
g) and seed vigor index (58.13) were observed in scarification with a chilling for 3 weeks. The highest
germination rate (5.21 in day), radicle length (34.92 mm) and radicle dry weight (0.85 g) also belonged to
sulfuric acid 98% for 2 minutes. It seems that seed dormancy of Malva was a combination of physiological
and physical dormancy, because the effectiveness of the treatments evaluated in both metabolic and physical
processes brought about the increase in the seed germination percentage.

Conclusion: Out of the treatments examined and given the results of group comparisons, scarification
with sandpaper and prechilling had the most effect on breaking Malva’s seed dormancy. As scarification with
chilling had the main role in breaking seed dormancy, it could be said that the dormancy is physiological and
factors contributing to this dormancy are the embryo, the existence of inhibiting factors or both. The results
indicated that the germination of Malva (Malva neglcta) seeds mechanically scratched with scarification
increased. Therefore, seed dormancy is due to hard coated seeds. The seed coat is as one physical barrier
against growth of embryo or radicle that inhibits absorption of water and gas exchanges.

Keywords: Sulfuric acid, Hydrogen peroxide, Potassium nitrate, Scarification, Germination rate, Seed
vigor index

Highlights:

1- Investigating dormancy breaking and germination traits of neglcta species of Malva.
2- Evaluation of efficiency of different chemical and mechanical treatments in the germination traits of
Malva.
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