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Table 1. Analysis of variance (mean square) for the effect of seed deterioration and priming on
some biochemical characteristics of cumin

Ol pt ain RS Jsloee ugy (slyioe SYBLS codlas oS byl culad
S.0.V df Soluble protein content Catalase activity ~ Ascorbate peroxidase activity
Deterioration Iy 3 2.1703™ 0.992" 0.367961"
Priming ool 4 1.6514™ 0.073™ 0.017759™
Sraalyy x s 12 0.0009 ™ 0.006"™ 0.000030"
Deterioration X Priming

Error Uas- 60 0.067 0.007 0.0002
() Sy 2 - 11.88 2.2 5.98

C.V. (%)

Qo ,3 0 5 ) Jleixl mahaw (o lo pe ¢l pixe pd oS Sy
ns, * and **:, non-significant and significant at 5 and 1 %, respectively.

o 0305 (2l Sliuo (B sl s Jlg) kicko Z gk 50 Sl 3l GiiSon (B il ylg 45285 - Jgu
Table 2. Slicing analysis of variance for effect of priming at different seed deterioration levels on some
biochemical characteristics of cumin.

Jls; b df olyl 4z Jsle a9 n lgioee PaeSTy SlysSil colled
Deterioration level ’ Soluble protein content Ascorbate peroxidase activity

e 4 0.395° 0.0047%
0

celw VY 4 0.442%* 0.0036%*

12 hours

sl VY 4 0.408° 0.0045¢

24 hours

celo Y7 4 0.407* 0.0049%

36 hours

KW I (X P A CYPE PR NP EISU SO Ik PYRLIPS |
" and **: non-significant and significant at 1% respectively
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Table 3. Mean comparison of the measured biochemical traits of cumin the affected of priming and seed

deterioration

Jslome (a9 (slgizme
G 5 059 05 2 Jyecske)

Soluble protein content

Sl thﬁi,.fl Codled

(4883 55 5 5 O3 p)5 2 Joeiskes)
Ascorbate peroxidase activity

(mM.gr'! FW) (mM.gr'! FW.min!)

Hydropriming 1.70¢ 0.219¢
Sipag)yy s KH,POs (-1 MPa) 2.41° 0.307%
Priming level KH2PO4 (-1.5 MPa) 2.65* 03122
Urea (-1 MPa) 1.98¢ 0.263°¢

Urea (-1.5 MPa) 2.15¢ 0.294°

LSD - 0.214 0.019

0 hours 2.61% 0.459*

(celo) Jls) 0,90 Jsb 12 hours 2.29° 0.357°
Deterioration period (h) 24 hours 2.10° 0.179¢
36 hours 1.70° 0.121¢

LSD - 0.191 0.017

el LSD (5051 (bl (5 )l0 sime <glis pie simslitd alive g, b By jlosd 1 g gt 12 40

Each column and treatment similar letter or letters is indicative no significant difference based on the LSD test.
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S ob plas (0 Jaz) bl ai @l
Clld e s o g vy ) Jlais! mlaw (o
‘..\...: MLY 0L oS Sy 090 uwl)sl L )YUS l‘“")"i
Collad cppinn Jlg; ok (e 0 Ssysb 4 oS
Olind (59,008 )0 pewly b Siesln 50 YU 3
s Lol Ol oS g 0 JSwbKe V0
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Table 4. Mean comparison of catalase enzyme activity of cumin seed affected by priming at different
levels of deterioration

Jls; zolas Sialn gobaw (ais 5o 5 5 O3 o5 2 Joeishes) YL colled
Deterioration levels Priming levels Catalase activity (mM.gr"! FW.min™!)

Hydropriming 1.44¢
i KH2POs (-1 MPa) 1.56°
0 KH:PO4 (-1.5 MPa) 1.60°
Urea (-1 MPa) 1.50°
Urea (-1.5 MPa) 1.51°
LSD - 0.046
Hydropriming 1.27¢
N KH2POs (-1 MPa) 1.38%
el 12 KH2PO4 (-1.5 MPa) 1.412
12 hours Urea (-1 MPa) 1.33b
Urea (-1.5 MPa) 1.33°
LSD - 0.044
Hydropriming 1.10°
) KH:PO4 (-1 MPa) 121
el 24 KH:PO4 (-1.5 MPa) 1.242
24 hours Urea (-1 MPa) 1.07°
Urea (-1.5 MPa) 1.212
LSD - 0.033
Hydropriming 0.732
el 36 KH2POs4 (-1 MPa) 1.03%
KH2PO4 (-1.5 Mpa) 1.07:
36 hours Urea (-1 Mpa) 0.85"
Urea (-1.5 Mpa) 0.92°
LSD - 0.076

ol LSD (5031 bl s (6 )lo cime cglis pae saims lid anlie By Jlg; o 12 50
In each deterioration level at least one same letter indicates no significant difference at 5% statistical level based on the LSD test.
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Mg shsnl S8 Jsb 0 a5 % olS 5 g aly
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-5y awei o [(Balouchi er al., 2012) cal
(Tavakolafshari et al., 2007) ;| 5e2 ¢ ,Lz3l
Srdy pop S g Selp & oS Gl
GlRl mie ol cnl 45w 15 4l g5 slayd
Ol G 9o 9ald o 4y S jalls oo
ool a5 ol o)1 51 (Sl cilise sl 5155 s 5
Il e e At byl
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Table 6. Slicing analysis of variance for effect of priming at different seed deterioration levels on germination and
seedling characteristics of cumin

. 38 Sl ey o Jsb ah Job als
Jls; ok . Sislsz sy G Gy sl by lawgie Jeb e e s
Deterioration  dfssbl 4255 Germination s Mean germination time  (yo tlo)dsadle TS 72k
levels percentage Germmatlor_ll rate (day) Shoot length (cm) Radicle length See‘dhng Length
(seed.day™) (cm) vigor index
0 o 4 203.20% 0.141* 0.883* 0.023* 0.015 0.518
et AV 4 166 0.159* 0.332m 0.011% 0.008+ 0.329°
12 hours
el VY 4 51.20% 0.030* 0.121ms 0.032# 0.024+ 0.042%
24 hours
el 77 4 90.80* 0.071% 0.677" 0.165* 0.005"s 0.064=
36 hours

oy ) Jleil g 0 o pre 5 s re ol S ¥* 1S
™ and **: no significant difference and the difference in one percent, respectively.

o8 RNA s anl 3 4 ol rizeen 5 Jobo
o5 olil eyl poi Jlé e 5 wsw, DNA
Hl slam T el (158 5k Sl sl e Sirenl
oRlPlais e ) e (nl 090 B ilags]
Sl b cdlad SlasTyy 5 VU Glags T colld
5 Cude (Shwmor 9 )b SO 1 (F 5 ¥ Jglaz) 0
O dafe (Fialgr Ce g s aFLE Ol Jloisine
Jsaz) el Jlgs 5 Sl et 53 b 5T cnl e
slaggeygn 5l (So sl 3 0yl JsSUge g2y (A
ol 2AST S0 205 093 &S (Sl o 4 ool
cel aF WS e cusi |y Jloil ol el Jsbo
Sidlez Cepm GRlEl g Gialsr sy S
2% sl Sl pgenl Jolome (lgieas o)9l 005 09
5 JSulKe -VTO Jeily o celo 48 Sy &)
o Jloel (55Ls5 slagle; g Jeily b poS 53 (6
Kafi et al., ) cul ails o jonas e Qlﬁfb

(2004
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e 98 S 3958 (59, &5 dnd 3 (F Jgu2)
o %9 S w35 el ejses g ale
Jatoi ef al, ) ai Sjaler avye 5 Gy ials
JYs (Basra et al., 2003) ., Kea ¢ 15l (2001
~alyx ol el sl (STl 5 plierdan suxie
oo e sl e wlos S plgre GBS 009w B slayd 55



\V‘\V/le O)LO-MJ/WJLAA/Q‘)J‘)JJ ul.c.‘.a:z.ajr:slc ubls.o.&jd).u

Jlg5 ilizeo z gl 30 Sisnsly 35l Cxd s 0995 5 00 (6 350 il o (puKileo dmmn Lo —Y Jgur
Table 7. Mean comparison of the measured traits of cumin seed affected by priming at different levels of

deterioration
il e Loy Lo
Sidle e [Shd) bl azaiy, Job .
Jls; ok <. Syl ey . ; Gsossa! Jsb ’ e sk a2l
Seul Gsy 5o %) 23SV . (yin, 3lw) . _
Deterioration o Germination o (o slw)azadle rees Seedling axals
Priming Germination rate mean = Radicle lensth
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Abstract

In order to investigate the effect of accelerated ageing and priming on biochemical and germination
indices of cumin, a two factors experiment was conducted based on completely random design with
four replications. Experimental factors were included seed deterioration in four levels (control, 12, 24,
36 hours) and priming in five levels (urea and KH>PO4 in two Osmotic potentials of -1 and -1.5 Mpa,
and hydro-priming with distilled water). The highest catalase and ascorbate peroxidase activities as
well as soluble protein content were observed in the non-deteriorated seeds primed with KH>PO4-1.5
Mpa. Also that the highest germination percentage (86%) and germination rate (2.34 seed day™),
seedling length vigor index (4.90) and the lowest mean germination time (8.4 day) related to the non-
deteriorated seeds primed with KH2PO4 -1.5 Mpa. The biggest shoot (3.52cm) and root (2.32cm)
length attained from not deteriorate seeds that primed with urea -1.5 Mpa. Generally, the results
showed that priming by KH,PO4 with osmotic potential of -1.5 Mpa could improve vigor of
deteriorated seed of cumin.
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