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Table 1. Analysis of variance for the effect of osmotic potential on biochemical indices of four seed lots (SL)
of Ziziphus spina—christi

Sl po (52 ks
et aolio oy Mean Squares
SOV ey, s, s e
df  proline olube Hydrogen Peroxide  Catalase scorbate
protein peroxidase
S ooy 5" 219.95" 841" 100.32" 047"
Seedlot (SL)
6Wl MLU ok Kk *k *k kK
(OP)
SL x OP 12 052" 10.51" 0.22" 18.43" 0.09"
\Ls Error 60  0.003 0.28 0.02 0.27 0.0005
(o) S e 1.46 3.42 426 3.53 2.42
CV%

** Significant at 1%. .as,0 S slas Jlaso! maw ;o o gne **

S 035 50 0 abeerdisn Sloas Ll sl el ity Sl poin o)l 4525 Y Jgos
Table 2. Slicing the analysis of variance for the effect of osmotic potential on bio-chemical indices in each

Ziziphus spina—christi seedlot

Sl yo Sl
s o5 - s yo el
) Mean Squares
Seedlot bl Jslore (e T Sl
df Oedon o 05890 0emS |5y Brlity ST AT
. Soluble . Ascorbate
Proline - Hydrogen Peroxide = Catalase .
protein peroxidase
ol Minab 4 29417 237.36" 6.40" 282.46" 0.82"
olasls azs 4 29.127 227.46" 478" 189.79™ 0817
Masjed Soleiman
c.saes Dehdasht 22.81" 13578 243" 178.24™ 161"
05,35 Kazeroon 4 17297 86.89" 2817 169.09” 2177

** Significant at 1%.
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Fig. 1. Mean comparison for the effect of osmotic potential in different seed lot of Ziziphus spina—christi for
seed proline. Mean comparison was done by L.S.Means method and in each seed lot columns with at least

one common letter show no significant difference with probability of 5%.

OS2 o0 oal dbl Jled 5nST sleaiss 51 o
PESTOCEPRNUER ) S J NGV KV FR A
a5 5k 58 aign GalS s (7 M) Tssle
Jles 5 SLbslS 51 s aneel dpl Fimge (ol
aool sl (nl iy Sbml Cuz lapniisn wps @
)l (el ey olowl jo aS ot i o 4
GalS Yol 5 polo aghy o sl ol
e 4 Wil o 1 S LS gleydy jo ety
Olee e Jlosiae 9 s (Ko a8l o
oips olas Wlgiee Glon 5 s Jsloee efon

Y Jgaz) sl cdlas ol (== 1V0™)

? Rahdari
4 Gholipoor and Ebadi

2% Jokomo (W (niig 5 (slgiono
ez @ bgye sloyds o u,-.’T Jeily ialS L
4 2dl als d Jslome oty liome JUS 0058
@ bgiye coi @l (nieS 5 (n e oS slaisS
olive sboodgs ;5 (azll (ul g b -A g e e
clrodg 1o 5 o, YO mels lede dorues
VY g V) Gl by @ 5 syl 5 Sdaw
coS by adg o sess () JSD) s gaso o
Selplie sloonls alex 5l sl ol 2590
S S I e
o delol o g bame 1 Jewilsy talS cecly S
el ol azl (o g ead )& bug ol Gl s
O SiEien i g sd Glopd Slge oS >
Fie L) azalS o, aslol coles jo 5 ools £,
o5 55 (VoA Gl 5 j505l) WS e azlse
O3 g shie ol bead Jle iy slaydy s, 2
VY o)) See ;oJ axiy 08 90 sled i
Ao dsloee s n SRS s a5 oS0 ()18
Sey 0SS slagyy W (greml Jemily ials

! Yagmur and Kaydan
21
Li



S alizo srodgi Hdy 53als> 3 (o leombgn AL 1 O Juuniliy 1S 1502 9 (5 ) guni0

B0 (bar) @ -2 (bar)

B -4 (bar) B -6(bar) & -8 (bar)

30 9 .
1 E 25 -
=) '%D
ST B s
ELIER
= g &9
T L 15 4
L3¢
ERCR-STE
& e
) £ .
]
0 - HLas 2 =
Minab Dehdasht Kazeroon Masjed soleiman
Seed Lot

L.S.Means a5, & ooSiles domlin s Jsbons iy slyions syt 5 ik sloosgs 55 (5ol il 1 (rSilon i ¥ JSC
A3l oo oy mh Jleiml b lo g Solds pac snias lis I e B> SO Blas b slaysiu 0055 10 10 g 0ad plxl

Fig. 2. Mean comparison for the effect of osmotic potential in different seed lot of Ziziphus spina—christi for
seed protein. Mean comparison was done by L.S.Means method and in each seed lot columns with at least one

common letter showed no significant difference with probability of 5%.
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Fig. 3. Mean comparison for the effect of osmotic potential in different seed lot of Ziziphus spina—christi
for catalase enzyme. Mean comparison was done by L.S.Means method and in each seed lot columns with
at least one common letter showed no significant difference with probability of 5%.
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Table 3. Mean comparison for the effect of osmotic potential on bio-chemical indices in four seed lot
(SL) of Ziziphus spina—christi

ol Jomily O39Sy 3nS b 55T
S eladd 6L G2 5039 55 2 Jsaishes) (435 51 5% 3039 55 2 oo
Sedlot Osmotic Hydrogen Peroxide Ascorbate peroxidase
potential (bar) (mmol/g FW. Min'l) (mmol/g FW. Min'l)

0 2.93¢ 0.29¢

2 3.72¢ 0.39

ol Minab -4 4.46° 0.67°

-6 5.28 1.07°

-8 6.15" 1.35°

0 2.75¢ 0.44°

Olerks smane 2 3.53¢ 0.55¢
Masjed -4 4.13¢ 0.78°

soleiman -6 497b 1.1 3b

-8 5.48" 1.54°

0 2.54° 0.32°

Dehdasht -2 2.040 047!

ctaas -4 3.59b 1.06b
-6 3.90 1.33

-8 4.51° 1.87°

0 1.97° 0.34°

Kazeroon 2 2.61¢ 0.46°

S -4 3.05° 1.12°

o2 -6 3.58" 1.56°

-8 4.13° 2.09*

At 00,0 O ot s (ol e gl w3l L.S.Means a5, s.b s S jiie gy gl a5 Slan Sl 0045 ,0 50
Means in each seed lot (SL) followed by the same letter are not significantly different (p<0.05) from each
other according to L.S.Means test
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Table 4. Analysis of variance for the effect of osmotic potential on seed germination indices of four seed

lot (SL) of Ziziphus spina—christ

Mean Squares Ola yo (5 Sileo

Sl s abs PSRN _ : an pasls
T Gl aes gl e apalS b el sl )
S.0.V ol S T | ! R
° Germination  Germination Seedling Allometric v
df percentage length index Seed_hng
vigor index
S ety 3 208.63” 3.95™ 0.16” 194.39"
Seedlot (SL)
Osmotic potential 4 5607.3 15757.20 33.19 11009.35
(OP)
SL x OP 12 92.12" 50.617 0.117 156.69™
s Error 60 9.67 2.36 0.01 10.49
JCH OO BT
(o) Sl cayd 6.7 2.85 6.88 9.46
C.V (%)

** Significant at 1% and ns, non-significant. .se s cne e ™ 5 0o s S las Jlazsl o ;5 (5,l5 gine

s

Sialez Gl Al 6l LS 0358 5o )0 (el Jeily ST 0300 (illy a5 B guer
Table 5. Slicing the analysis of variance for the effect of osmotic potential on germination indices in each

Ziziphus spina—christi seedlot

Mean Squares le yo (. Sks

a0
:E &3] Silsz aeys (Sl Cepu kS Jsb gl cupe azelS a asls
df Germination ~ Germination Seedling Allometric ~ Seedling vigor
percentage length index index
oliee Minab 4 1714.23" 12.44" 4080.7" 7.96" 3537.63"
Obosde e
Masjed 4 1922.37" 13.43" 433424 8.73" 3612.82"
Soleiman
casass Dehdasht 4 1436.89™ 496" 3738.65" 9.58" 2607.33"
03,35 Kazeroon 4 810.2" 430" 3755.43" 725" 1721.65"

** Significant at 1%.
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Fig 4. Mean comparison for the effect of osmotic potential in different seed lot of Ziziphus spina—christi
for germination percentage. Mean comparison was done by L.S.Means method and in each seed lot

columns with at least one common letter showed no significant difference with probability of 5%.
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Fig. 5. Mean comparison for the effect of osmotic potential in different seed lot of Ziziphus spina—christi for
seedling length. Mean comparison was done by L.S.Means method and in each column seed lot with at least
one common letter showed no significant difference with probability of 5%.

LS 0358 oz (Sailsr slaasly p (il il ST (Sl anlie F Jouxr
Table 6. Mean comparison for the effect of osmotic potential on germination indices in four seed lot (SL) of
Ziziphus spina—christi

. OB ol denils G 59 50 (il S ol azelS a oasls
0095 s Foglln o

SL Osmotic potential Germination rate Allometric index Seed.hng vigor
(bar) (seed per day) index
0 4.48° 1.13° 76.37°
2 3.55° 2.39° 57.58°
ol Minab -4 1.93¢ 2.56° 34.04°
-6 1.11¢ 3.65° 23.02¢
-8 0.24° - -
0 4.55° 1.08¢ 77.74°
2 2.88° 2.11° 44.23°
Olorls s -4 1.61° 3.12° 30.73°
Masjed Soleiman -6 0.33¢ 3.62° 13.23¢
-8 0.09¢ - -
0 3.02° 1.12¢ 69.68°
2 2.1° 2.27° 45.21°
cosams Dehdasht 4 1.26° 3.14° 31.74°
-6 0.74¢ 3.85° 26.94¢
-8 0.17° 0° 0°
0 2.94° 1.15° 57.83°
2 1.65° 1.94° 36.63°
o9,; Kazeroon -4 1.45¢ 2.85 31.38°
-6 0.87¢ 3.37° 28.03°
-8 0.18° - -

L o 00,0 0 Jlisl w50 ls sixe iglas 036 LS. Means a5, o oiad i By glyls a5 olo Sl 0055 5 50

A3l s G (390 (5 S oIl BB e caias lid oS
Means in each seed lot followed by the same letter are not significantly different (p<0.05) from each other
according to L.S.Means test. The dash represents the non-measurable attribute.
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Effect of Osmotic Potential on Seed Germination and Biochemical
Indices of different Christ's thorn (Ziziphus spina—christi) Populations

Mahnaz Mansoori', Ali Moradi*’, Hamidreza Balouchi’, Elias Soltani*

Extended abstract

Introduction: Seed is the most important sexual reproductive factor in plants that plays an important role
in transmitting hereditary characteristics, plant distribution, and establishment in different regions. Seed
germination as one of the most important and complex stages in the life cycle of plants is affected by genetic
and environmental factors. Drought stress is one of the main barriers of crop plants and trees, production in
many parts of the world, especially in arid and semi-arid regions such as Iran. The purpose of this study was
to investigate the effect of drought stress on biochemical and seed germination indices of different seed lot of
Ziziphus spina—christi as suitable medicinal species for controlling soil erosion in arid regions.

Materials and Methods: This experiment was conducted as a factorial based on a completely
randomized design with four replications at the Seed Science and Technology Laboratory of Yasouj
University in 2018. Experimental factors included Ziziphus spina—Christi seeds collected from the regions of
Minab, Kazeroon, Masjed Soleiman, and Dehdasht and five water potentials including zero, -2, -4, -6, and -8
bar.

Results: In the present study, the effect of osmotic potential, seed lot, and their interaction were
significant in each seed lot on germination (germination percentage, germination rate, seedling length,
allometric index, longitudinal vigor) and biochemical (hydrogen peroxide, soluble protein content, Proline,
catalase, and ascorbate peroxidase) indices of Ziziphus spina—christi. The results showed that except for
allometric index response of all studied germination traits to osmotic potential was decreasing, Also with
increasing osmotic potential, seed soluble protein was decreased and the amount of proline and activity of
catalase and ascorbate peroxidase increased. With increasing osmotic stress, the root length was significantly
increased, which increased the allometric coefficient of the seedling.

Conclusion: Germination and biochemical indices of seeds of all seedlots had significant changes with
the reduction of osmotic potential and the reduction of osmotic potential was associated with reduced
germination and plant establishment capability. These results can help us to recognize the prerequisites of
germination and the development of the forests.

Keywords: Soluble protein, Drought stress, Germination percentage, Allometric index, Catalase,
Hydrogen peroxide content

Highlights:
1- Germination indices of seeds related to several Ziziphus spina—christi seed lots were investigated
under different water potentials.
2- Biochemical aspects related to seed dormancy in several Ziziphus spina—christi seed lots were
evaluated.
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