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To mitigate the detrimental effects of salinity stress on vegetable crops, various
approaches, including the applying of organic inputs during different growth stages,
such as germination, are employed. This study, conducted in 2023, aimed to assess
the influence of humic acid pretreatment on the germination characteristics and
growth parameters of cucumber (Cucumis sativus) under salt stress. Two
experiments, one in the laboratory and the other in a greenhouse, were carried out
using a factorial design based on a completely randomized design with three
replications. The experimental factors included humic acid priming at four
concentrations (0, 50, 100, and 200 mg/I'!) and salinity at five levels (0, 25, 50, 100,
and 150 mM NaCl). The results in the laboratory and greenhouse environment
showed that humic acid exerted a positive impact on various germination and growth
attributes of cucumber, including germination percentage, germination rate, seedling
length, dry weight, vigor index, and chlorophyll a, b, and total under salt-stressed
conditions compared to the control. In laboratory environment; the treatment with
200 mmol/l humic acid and no salt exhibited the highest germination rate (87%) and
seedling length (12.66 cm). In greenhouse environment; the interaction between
salinity and humic acid revealed that humic acid concentrations exceeding 100 mg/I
! could alleviate the adverse effects of salinity stress on total chlorophyll. However,
at concentrations of 100 and 200 mg/I"* humic acid, Salinity up to 50 mM could not
reduce this trait. In conclusion, the cost-effective and easily applicable method of
priming cucumber seeds with humic acid presents a potential strategy to mitigate the
impacts of salinity stress in regions with saline water or soil.
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EXTRACT ABSTRACT

Introduction

Salinity is the most significant environmental stress that
limits plant productivity by affecting morphology,
physiology, and biochemistry of plants, especially in
semi-arid and arid regions. Salinity disrupts and
eventually delays seedling growth by delaying seed
germination and reducing the germination rate. To
mitigate the detrimental effects of salinity stress on
vegetable crops, various approaches, including the
application of organic inputs during different growth
stages, such as germination, are employed. Seed
priming stands out as a quick, easy, low-cost, and
effective strategy for improving germination, seedling
growth parameters, and overall plant defense against
abiotic stresses in many crops. It is defined as the pre-
sowing seed treatment during which seeds are immersed
in water or chemical solutions and are dry until further
use. The aim of this study was to assess the effect of
priming with humic acid on modulating the effect of
salinity stress on the germination and growth indices of
cucumber (Cucumis sativus L. cv. Saba hybrid) seed.

Materials and Methods

This study, conducted in 2023, aimed to assess the
influence of humic acid pretreatment on the germination
characteristics and growth parameters of cucumber
(Cucumis sativus) under salt stress. Two experiments,
one in the laboratory and the other in a greenhouse, were
carried out using a factorial design based on a
completely randomized design with three replications.
The experimental factors included humic acid priming
at four concentrations (0, 50, 100, and 200 mg/I'*) and
salinity at five levels (0, 25, 50, 100, and 150 mM
NaCl). The data for all measured parameters were
analysed using the analysis of variance procedure of
Statistical Analysis System (SAS), version 9.1. Means
were compared by Duncan’s multiple range test at the
0.01 probability level for all comparisons.
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Results and Discussion

The results in the laboratory and greenhouse
environment showed that humic acid exerted a positive
impact on various germination and growth attributes of
cucumber, including  germination  percentage,
germination rate, seedling length, dry weight, vigor
index, and chlorophyll a, b, and total under salt-stressed
conditions compared to the control. In laboratory
environment; the treatment with 200 mmol/l humic acid
and no salt exhibited the highest germination percentage
(87%) and seedling length (12.66 cm). In salinity stress,
due to the reduction in the water potential of the
environment around the seed, it took longer for the seed
to provide enough water, thus delaying the germination
time. However, by priming cucumber seeds with humic
acid, the germination rate increased. In greenhouse
environment; it was found that humic acid increased the
survival of photosynthetic tissues and, by affecting the
metabolism of plant cells, increased the chlorophyll of
cucumber leaves. The interaction between salinity and
humic acid revealed that humic acid concentrations
exceeding 100 mg/I* could alleviate the adverse effects
of salinity stress on total chlorophyll. However, at
concentrations of 100 and 200 mg/I"* humic acid,
Salinity up to 50 mM could not reduce this trait.

Conclusion

Considering the results of this experiment and the fact
that cucumber cultivation is not recommended in areas
where irrigation water is saline, it is possible that the
effects of salinity can be mitigated by using a cheaper
and easier method of priming cucumber seeds with
humic acid, especially at concentrations of 100 and 200
mg/L. However, to definitively recommend this
strategy, it is necessary to investigate biochemical traits
such as defense enzymes, repeat studies, and determine
more accurate levels of humic acid. Therefore, if these
results are finally confirmed in additional experiments,
this method can be suggested to farmers so that they can
increase the production conditions of this product in
greenhouses and fields.
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Table 1- Analysis of variance for the measured traits of Cucumis sativus under the influence of Humic acid and

salinity treatment in a laboratory setting
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2 = y E Fo = = L2 g £ ?
- p=} < o =} A"
& = o 8 & = 3
n o o
Sn gt o - . - - . - -
. . 3 0.00002 0.00001 0.000002™  0.0049 0.0005 0.0022 0.03 0.62
Humic acid
‘5)}‘” 4 0.00017™ 0.00008™ 0.000016™  0.0137"  0.0010™  0.0071™ 0.02" 0.29"
Salinity
&:ﬂ":ﬁ H\:"l X ‘5)"‘:‘ ns ns ns ns ns ns ns ns
o I . 12 0.000003 0.000001 0.0000002 0.0001! 0.00002 0.0001! 0.001' 0.02
Salinity x Humic acid
Lo
30 0.000003 0.000002 0.000001 0.0006 0.00005 0.0005 0.002 0.02
Error
S - 10.06 15.81 11.04 17.22 23.14 20.85 11.33 7.97

CV (%)
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ns, * and ** are non-significant, significant at the five percent and one percent probability levels, respectively
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Table 2- Comparative analysis of mean measured traits of Cucumis sativus under the influence of Humic acid and
salinity treatment in a laboratory setting

_3\ —3\ »&\ \ ‘5\ % 3 — a —~~
- B S 1555 4 Eo L. =% 788
\ S fg S 3 S = 9.2 D S5 3 3 2
ol - = == L~ Lg28 3 EZ2 3 R8T =R
o gc»E ¥ o € 5 E J &5 & k) «j,_i:, [N > £ 8
Treatments 3 =2 322 3 8° ESE 5y Jd &2 % 3 Eo L ES
b8 v 5 Y g L8ss 3 " cE {I3EF gt
13 i R 3°7° % 8 ge =°38
ESon pop ol
Humic acid
(mg/ L)
0 8.89¢ 2.65°¢ 6.24° 0.522 52.222 6.40%0 73.66°
50 10.34° 3.21° 7.13° 0.43? 43.922 5.67° 78.00%°
100 10.982 3.782 7.207 0.51° 51.812 8.06° 83.33®
200 11.178 3.702 7.462 0.442 44.402 8.22% 87.002
Sos*
Salinity (mM)
0 (Control) 12.15% 3.828 8.33? 0.572 57.692 10.36° 91.662
25 11.33° 3.50° 7.83° 0.41°¢ 41.95b¢ 6.99° 82.5P
50 10.64°¢ 3.39° 7.25° 0.582 58.802 8.1420 80.83°
100 9.47¢ 3.08° 6.38¢ 0.48% 48,582 6.55P 75.83b¢
150 8.13¢ 2.88¢ 5.24¢ 0.33¢ 33.42°¢ 3.13¢ 71.66°

Bl a5l e SV BB oy g (613 e pelan 53 (K3l B3 T bl Ly &S e U g (51l (sl S0l
Means with common letters according to Duncan test at a significant level of 5% have no significant difference.

Continued table 2 Y Jgde asls|
3 > > 3G 3 < 3 < . 3 5
158 238 3 78 28s 283 &3 Ye: J, 1&g,
; G N = 2 EZ = - 23
P 9 E¥ Y2y e wopE JaE 5 2E 5 E€ 9 j’% ¥ 28
Treatments v, 5.2 4 W E 4 W3S o 5% 23 ¥ 23 Py 25 3 N\, =5
c &z =2 IV 28 Mgz o Bz (g 5= < 3 3
53 R T MY L e P g
E v
Humic acid
(mg/ LY
0 0.017c 0.008b 0.008b 0.125¢c 0.025¢ 0.10b 0.43b 2.34a 6.72¢c
50 0.018bc 0.009b 0.009ab 0.144b 0.031b 0.11ab 0.45b 2.21b 8.13b
100 0.019ab 0.01ab 0.009ab 0.161ab 0.036ab 0.12a 0.54a 1.89c 9.22a
200 0.020a 0.01a 0.009a 0.165a 0.039a 0.12a 0.50a 2.00c 9.80a
Sops
Salinity (mM)
0 (Control) 0.024a 0.01a 0.01a 0.197a 0.046a 0.15a 0.45b 2.18ab 11.15a
25 0.020b 0.01b 0.009b 0.162b 0.036b 0.12b 0.44b 2.26a 9.39b
50 0.018c 0.009hbc 0.008bc 0.147bc 0.032bc 0.11bc 0.46b 2.17ab 8.65b
100 0.017c 0.009c 0.007cd 0.131c 0.027cd 0.10cd 0.48b 2.10b 7.24c
150 0.014d 0.008d 0.006d 0.107d 0.021d 0.08d 0.55a 1.85¢c 5.90d

Bl a5l e SV BB oy i (613 e e 53 (SG1s 03T bl Ly S e g (61l (sl S0k
Means with common letters according to Duncan test at a significant level of 5% have no significant difference.
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Figure 1- Comparison of means illustrating the interaction effect of humic acid x salinity on the mean germination time

[
. |
o

Sl e S
Coefficent of germination

o

#25 ®=50 £100

50

# 150

100 200

G 205 o) 6o ol
Humic acid (mg/ L)

I 58l e 5 G g X S el lize S1-Y IS
Figure 2- Comparative analysis of means depicting the interaction effect of humic acid x salinity on the Coefficient of
Germination Rate
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Table 3- Analysis of variance for the measured traits of Cucumis sativus under the influence of Humic acid and salinity
treatment in a greenhouse environment

e as s vex )& £ < <

Sl — 3% 18z 38z 8 JE. 2F 4B 4B

T ~"Eg 2L TE® S EE 1 8E W 3 i

s.0.v wE2 §8% 3§% 12% rs5® 15 95 I3

DF 2 S & 528 38 = g S

ESn g Lo . - . " "

T 3 0.0001" 0.00002 0.00009™ 0.09 0.09** 7.19 3.16 1.17
Humic acid

6”“ 4 0.0013™  0.00013"  0.00068™ 0.02" 0.03ns 8.75™ 151" 3.18™
Salinity

Sser el X 555 e ns e * * ns ns ns
o T 12 0.0002 0.000008 0.00024 0.02 0.03 1.15 0.22 0.67
Salinity x Humic acid

13
E 30 0.0007 0.000006 0.00006 0.01 0.01 1.07 0.21 0.47
rror
(1) Ol s o b
S - 5.36 13.25 5.53 13.77 10.74 11.28 10.71 14.00

CV (%)

.M)é&i)-&ﬁ)é@dl»‘dﬂ.ﬂ)))'}&”ﬂ)‘}@uﬁb%j4,:5;5%1%}%.":‘”3
ns, * and ** are non-significant, significant at the five percent and one percent probability levels, respectively

Continued table 3 ¥ Jgde aalsl
— o © - kS o o %,
e > = = 58 52, 2 g
il e il EE@ %SZ %% ) 03; ?2% : q;;
315 5 2 A9 % © Q > »2 b Vi
S.0.V =} S S 0o 2 ©
o T =g =2 a3 8F 52
© © ° &
$Son gop ol - . . - " "
T 3 0.042 0.004 0.051 0.000006 0.000001 0.000002
Humic acid
‘5”“ 4 0.061™ 0.014™ 0.016™ 0.000023™ 0.000003™ 0.000010™
Salinity
L | x :
_“_’“A = ‘_5”“ . 12 0.0017™ 0.001" 0.001™ 0.000002™ 0.000001™ 0.0000007*
Salinity x Humic acid
[I
£ 30 0.0004 0.0005 0.0003 0.000006 0.000002 0.0000003
rror
(1) O iS5
e - 4.16 18.86 4.95 5.23 4.86 10.56

CV (%)

Ao y3 685 g o3 gy dlal i )3 13 me Gl an b o S wei g NS
ns, * and ** are non-significant, significant at the five percent and one percent probability levels, respectively
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Table 4- Comparative analysis of mean measured traits of Cucumis sativus under the influence of Humic acid and
salinity treatment in a greenhouse environment

o D NG 2D 3 o P~ P~ —
JE 35 3E g pE O3S 35 38
we 4% 4% 4§ 0B 35 w2z iz is
Treatments %2 5 2 3 2 E £ e %9 = 9‘9 - %o %
"W 9E a3 g =8 15 1§ 18
e =~ & > & = o o n o
<
S p
Humic acid
(mg/ L)
0 0.014c 0.0094b 0.0053c 0.81b 1.22a 8.32b 3.72¢c 4.60b
50 0.015b 0.010a 0.0056bc 0.87b 1.14a 8.90b 4.14b 4.76ab
100 0.016a 0.010a 0.0062a 0.85b 1.18a 9.70a 4.45b 5.24a
200 0.015b 0.009ab 0.0059ab 1.00a 1.03b 9.78a 4.80a 4.97ab
Soss

Salinity (mM)
0 (Control) 0.017a 0.010a 0.0071a 0.84a 1.19a 10.47a 4.78a 5.69%
25 0.016b 0.010a 0.0063b 0.92a 1.10a 9.51b 451a 4.99b
50 0.014c 0.009b 0.0054c 0.89%a 1.17a 8.38¢c 3.91b 4.47b
100 0.014c 0.009b 0.0053c 0.84a 1.19a 9.03bc 4.12b 4.91b
150 0.014c 0.009b 0.0047d 0.93a 1.08a 8.48¢c 4.07b 4.40b

Bl r (5513 e SV BB oy g (613 e pelan 53 (Sl B g T bl Ly &S e g sl (sl S0l
Means with common letters according to Duncan test at a significant level of 5% have no significant difference.

Continued table 4 F Jgde aels!
WEs  _w2s wse 3E 0 3% 3%
i % LEE w vEE owovEE S nE_ 0 n 2
Treatmens Swse BwEg dwgg »ES® 1S 33g°S
b, $OP e Y28 = 28 = Qs G e
58S 5 86= 536= 23 =28 = 5
> = > > 2 = 7
om0 el
Humic acid (mg/ L)
0 0.41d 0.12a 0.28c 0.156b 0.017b 0.138a
50 0.48c 0.13a 0.34b 0.161ab 0.018ab 0.142a
100 0.51b 0.10b 0.40a 0.162ab 0.020a 0.142a
200 0.53a 0.13a 0.40a 0.164a 0.020a 0.144a
Soxs
Salinity (mM)
0 (Control) 0.56a 0.15a 0.41a 0.178a 0.024a 0.154a
25 0.52b 0.15a 0.37b 0.165b 0.021b 0.144b
50 0.49c 0.13b 0.36b 0.157c 0.018¢ 0.139hc
100 0.44d 0.11b 0.33c 0.154c 0.017cd 0.136¢
150 0.38e 0.06¢c 0.31d 0.151c 0.015d 0.135¢

Sl e ol gme M BB s s G"i.b;)"ss"” C]a.—:): OQI: Q_,»)‘T U,.,Lwljgefj:.‘i.n 29, slols L;Ln;ﬁij\:.a
Means with common letters according to Duncan test at a significant level of 5% have no significant difference.
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Table 5- Comparative mean analysis depicting the interaction effect of humic acid and salinity on the measured traits of
Cucumis sativus in a greenhouse environment

Lol

€ —_ —_ . A —_
Treatments L2 2 2 2 2 2 2 © =
JE oo 35 35 3E .8 .5 35 uBES
-3, £ 25 » 8 h 2 g s 3 5e Jg wEi HEd
i‘ A S 18 = 0 v, \g {2 s = N = 2 O o X =
- 3z ¥ 2 b= > g ) > 38 w2 5 0>
123 23> 32 L5 > 5 33 w § ? 2 & « 28 W= g
== v = 3 O Y £ “} — ? E —_ bt - Sv 8 <
g SE £ 3 5 5 5 3 = = S
T 3 x = & & <) 2 8 =
[92] < n =
0 0 1.29ab 0.77de 0.0068abcd 0.010abc 0.017ab 0.16a 0.18a 0.37e 0.53cd
0 25 1.23abc 0.81cde 0.0060cdef  0.010abcde 0.016bcde  0.14bcd  0.16bcde 0.31hi 0.46fgh
0 50 1.22abcd 0.82cde 0.0052fgh 0.008f 0.013gh 0.13cde 0.15def 0.28i 0.41ij
0 100 1.27abc 0.78de 0.0054efgh 0.009e 0.014def 0.12e 0.14fg 0.23; 0.341
0 150 1.11bcde  0.89bcde 0.0034i 0.009e 0.012h 0.12e 0.13g 0.21j 0.29m
50 0 1.17abcde  0.85bcde 0.0073ab 0.011a 0.018a 0.16a 0.18a 0.39bcde 0.55bc
50 25 1.03cdef 0.98bcd 0.0065abcd  0.010abcde  0.016bc 0.14abc  0.16abcd 0.33gh 0.49¢f
50 50 1.21abcd 0.82cde 0.0050fgh 0.009cde 0.014def 0.13cde 0.15def 0.34fg 0.48efg
50 100 1.14abcde  0.87bcde 0.0047fgh 0.010bcde 0.014efg  0.14bcde  0.15def 0.32gh 0.45gh
50 150 1.17abcde  0.84bcde 0.0046h 0.009de 0.014fgh 0.13de 0.14fg 0.29i 0.40jk
100 0 1.20abcde  0.84bcde 0.0075a 0.010abcde  0.017ab 0.14bcd  0.16abcd 0.43a 0.59a
100 25 1.19abcde  0.83bcde 0.0068abcd 0.010ab 0.017ab 0.15abc 0.17abc 0.42ab 0.56ab
100 50 1.37a 0.73e 0.0057defgh 0.009de 0.015cdef  0.13de 0.14efg 0.42abc 0.53cd
100 100 1.10bcde 0.90bcde 0.0053fgh 0.0098cde  0.015cdef  0.13cde 0.15def 0.39cde 0.47fgh
100 150 1.06bcdef  0.94bcde 0.0061cdef 0.010abc 0.016bc 0.15abc  0.17abcd 0.37ef 0.38k
200 0 1.11bcde 0.90bcde 0.007abc 0.010abc 0.017ab 0.15ab 0.17ab 0.43a 0.59a
200 25 0.96ef 1.06ab 0.0062bcdef  0.010bcde  0.016bcde  0.13cde  0.15cdef 0.41abc 0.56abc
200 50 0.87f 1.21a 0.0059cdef 0.010abcd 0.016bcd 0.15ab 0.17abc 0.40abcd 0.55bc
200 100 1.25abc 0.80cde 0.0058cdefg 0.008f 0.014fgh  0.14bcd  0.16bcde 0.38de 0.51de
200 150 0.99def 1.03abc 0.005fgh 0.009cde 0.014def  0.13cde 0.15def 0.36¢ef 0.44hi

B e gyl gme M| 3B O, (g yls e c]a..: B Qgil: 03051 ool oS e Cog - (611 ‘5LAL‘,_.<JL_.A
Means with common letters according to Duncan test at a significant level of 5% have no significant difference.
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Figure 3- Comparative analysis of means illustrating the interaction effect of humic acid and salinity on Plumule length
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Figure 4- Comparative analysis of means depicting the interaction effect of humic acid x salinity on Seedling length

Lol ey & ol 4 Cod Cis ol (G ;3 WV/F 0l 3
}>J‘°)~l~—f~‘~\5;‘:5xpfui:‘\“ Tl b ola e D s\&
SRS el (550 5 syl |y amalS I b o 2t
Ve O e o (613 e B Lol ey S aalS U b

Iranian Journal of Seed Science and Technology

SB s 5 eSapn e osla 1S (5 05T s

wzils el b o 655 A3 6 plaw 53 (651 s
CaIL S de Cds 6l gme ST eST6 93 blize I Ll
NSV SV PN WV SN YR S I R S O S L N PRES)

Ol o o585 pshe o 2

Vol.: 14, No.: 3, Autumn 2025

VEF ol osled OF s



e 5 haw & - s 5/. e
ey S8l 33 So5h AS ) e 8SCa s el b Rl B ) o7

Gos oslu Jl el edizils (ay ) 4 Bl S b o) (g 2T
Ao el o e (F T gidr) 355 )l ginn (5 2 dlT o
YY) s ST s o s (3 05 hen Yo ) a5
ot s Son bl es g Ll 1) (Mals 4 Comed 2l Ao 3

LF Jods) wsls dals ch.u Lyl gme Sls Hlas

LS 5 g drdle daddy ) S 09

AB gt 5548 b e oK lesT Ll s s ks
dratyy oS Oy Dliv $ 5, Lo ys Tl 53 G)l3 s
S35 Gl e S EKn gd dal ioman (L Sl> g Bl
ol J1cdls do 530 pmhaw )3 4z el iz 3y b
ki S5 i 53 8 6la s b g3y 50556 s
St 5T o amailn oSt 05 () Jgds) il
4 (aalos) p 8 /A SHOT ke (2l 1L 5 K sn el
Ol AL 3L Bl Gl S aYer) o 50/
Ot bl (3L ralS a5 amaiy ) St 05 50
)Jé)‘)@&d&jwﬁbd%ﬁ)yy‘;:ﬁ\a'j\" cl:_w
Os o (¥ Jgdr) s S otaliiis dmd iy, St 039
Al 5 (S50 55 o3l 1 s Sl emalS JS s
er 0 pdr) 5 l3 nn o p38S o 5 028 pen
IS oS i 05y SKapp el Ol e SRl 3IL oS 55 0T
Do o i o5 S5 5bar () pdar) 3l 2131 L amalS
wll S W Lo ) o 53 WD il s Hlas o
Al i p S e Yor sV a1 e sl
Sosh A5 o p S s A3 K odalis 6 s
IS S i 05 oy FIN 2alS o (G 50 s VO)
(Y Jpdor) b dals 4y S L el

sls olis S8 mle3T s laesls Luibyls (g4 o0 =t
Sosime S sy 58 5 6Ka g dol Jlize 15 e3le Sl
o3le 1 &l amslin y5 s ls IS eSKast 05 Cdes (S5,
AL oS 5 8 sal e &Cn g el b 55 Sl i
055 o (i 0 S e Ve e b S pon ol e
o3lw S| pmman il (gls gme il L ST S i
Sas 05y el e 55 Jlesl &S 50 Olas ()58 S

Iranian Journal of Seed Science and Technology

b caslice glantllas 55 (F Jgdr) Coll 5 g0 g Y g0 o VO 5
3012 o8 Gl S g Al Sl i S (e
iy, Jsb & Ao sdalin (6550 25 Ll 5 s JS s
Dbt 5o g e I T s S 5wl b
o YL o b d Hled iy s S3L FalST )la e
sy b Sl (2 0 8 a7 o pon o
Khorasaninejad & Alizadeh ) 43 as>asl . Jsb
ity Job tals s hays s .(Ahmadabadi, 2016
Yildirim &) ai 3,18 Jals ,s gyed 25 Sl L
Ol g e gep el 31 5L 5,1 L immens (Guvenc, 2006
(Capsicum annum cv Derme) Jils sl s 1 elS
5 S g dead 5, i L gs I ()t 5 Lo
5 Ll s i |y Jals amalS b oS Ol
slgs 3,55 cimmen (Gulser et al., 2010) 5,0 JUs 4 (5 52
ol a5 la el 3 4 e S0 glanllln 5> (Soasr

(Turkman etal., 2005) L& g 5s 55 Ll o 5> Jals

ST e o
ol 1sls Olas ot sleT Loyl 53 ol S oy s
Lo y3 G b 53 (5ol gas RSBy 5 oSasn Al
(draiy) gzl Job o)) g dl o b Cdo )
U s 350 5586 55 lime 1Ll iy Hls aoalS
sl () Jgdor) Cils Hlm (6 e T o 5 ()l e
b o pon el Chale 251551 L oS 515 0L by les ke
Aol g s g T b 8 e 00
N R Y g W LRy Y - IV AN Py
oS ke Yo o Ll 487 3l a5 o (2Se g
o 2 Oljee o fiis 95 2 9 S BIW (gHls gae O
155 odal e umman (Y Jgds) ding yls 1y g e T
PR R R = PP R ELN O S TITER
(.J“.x.ﬂ.xijlfﬂyd\:a\mclwu\umumKMqu
(Y Jgda) sls S as s YY/Y dals 4 Cud | S o)
Aol 5 S Jilize 1 5 &KCa g el SIS 2Le3T

) QL.@,:&J\:L;'MJJL”MJJ&@L» 53 ¢S san

Ol o o585 pshe o 2

Vol.: 14, No.: 3, Autumn 2025

VEF ol osled OF s



ov

oL 5 lss,

JT9b @ gl

Sl lize 315 ol Sl 31 sls 0L Wesls il g 4 5

30 o3 & el )3 (613 ae Ab i 5 SKapn
Al gelas oy i 457 (65 sbay (¥ ) dzilsa Jo, 18
4 Cd il o ;3 FY/A) A by JS 2153l ol ¢SCngon
YHE) S cpl ialST Lol (658 s i 5 (dals
33 Guls gme Sl andl s § (Aals w0 s 2alS Ao s
odalin ) e 8 Yoo 5 Ve Sl g dol o o
oS 3l Ol eSngon o | 5 (Gypi blize J1L(F Jpda) i
A3 e S ke Vo 4 S el e iy lile S
e Dl AT el Cdl g Sn gt el ey YU
30l S Gl S asra Ly IS Cho a5 6osh A
o il 5 SV g n 00 o U (5558 68 0 ol rlae
a Jobg S Cble o i (0 Jgua) ssba foy IS 2alS
et 5 $Snged Aol Y gn Joa Yoo 5 (558 05 - glaw 3
L odaliie $SCapn dow | )Y gn hon Vot 5 (6558 Dok prla
6 315 Olas (F Jgdar) Laesls il ,ls 4 o Sk (0 Js)
b J55 )8 @ Jds )8 dilen ¢SCnpn Al 5 (5555 o3l
0T flie 1Ll e s o 55 &K b 53 (5513 grn ]
M A3 e 850 ol 35 e T S
@ dald Cad) Gy P S sl (658 5 sy
Aol 5 S5 03l FI(F o) LoD Jb5 IS (mbaws o 5V
ST 5 5 ST Jd s A5 o 0T olite 1 pimman 5 6Sn g
Calies = sha ,:.(\‘J}A?h}ubsmwﬁai;_cbﬂ,:
S5 S RS Ol S 5 e 65 0
HOY) S g ol ) 0 S e Yol by
(5055 p S np S ke /FN) aals 5 (505508 505 ko
i S a8 s s SR 4 e 655 AT
A Jds S dslen Ko pp Al 5 (555 blize 31 (F )
e D1 2alS Cel Cdl g eSKn g Al 4S5l LS
ol Olie o b 255 ST J35 IS S 555 050 A
5 S gt dow | ¥ o Yor 5 (6)5d 05 o 55 ko
S0 Ll Y g oo Vo0 9 (555 Oy el e
Vs b slandlan 55 Olidoes (O Jsdo) dd odal i

Iranian Journal of Seed Science and Technology

Al &7 5l s 586 g Jlaze 51 (F Jy) i IS
N S OIS UGS 3 PPNl RGN [ JUGPPNY
Al g3 8 i cpl B o 5 45 (6,5 sl 655
Sl dnd 13T s b ot 53 50 sl I
Glaads Jils ol gy s 4 Jord 3 g p Ko gt ol
L &S w8 pdlel )53 A5 o5 (Capsicum annum)
Aol 5 Sl st Ol jon 35087 5 (6558 = glaw 2l 5
ol el glads il 5 g oSt 055 S s
L s slasllles 45 (Shefazadeh Shahrebabki et al., 2020)
3 Eos—h Lo o S a3 olE 58l
(Goss 5 33 Sem | ity a8 LS ws 0l S
35 Iy Sl ol ol 55 ardle 5 ey, S 5 5 055

.(Yazdani & Rezvani moghadam, 2012)

S ool SIS Al et b oleT C 5 Ll
253 &G ezl e 53 (6555 5 $SCn g Al las
SSe dslie () J3r) 31 13 e sl malS 4y st L
Voo i B eSapn e | Ol e 131 L 48 505 0L s slas
Sl Ao 53 b S el Jub asy et o S e
SYL bl Lol .cdl il a sl 4alS Jsb 5 Je
oS ke Ve e b sls gme oslas (3 55 p 5 ¥ e )
Ol B ol S n | o o i i adaliis 20 )
Lo sdalinn uimmen b Jald 4 Sl Hds 4l (so 53 FO/A
5 S Iy 2l enalS wh oy 25 NI L S
LaS el Cw b ol Hlas 55 (VVN0) 5 4 Oljae o 2w
S (e b IS )Y 50 e 10) 25 e o Sy
2 odhe gy i sl i (Y Jad) Cils (gum s FV/)
Sl 65 S0 L g OT o 055 55
Lo ok a5 Gialer Pl Lol i sl
S as i) S s s (Hampson & Simposon, 1990)
Slaigme Sl Sl $Sagn do | 2 e 8 e ¥ il
45 8 (Plantago ovata Forssk) o iw! ol ,d 42 esls
(Sabzevari et al., 2009)

Ol o o585 pshe o 2

Vol.: 14, No.: 3, Autumn 2025

VEF ol osled OF s



e 5 haw & - s 5/. e
ey S8l 33 So5h AS ) e 8SCa s el b Rl B ) OA

5SS Slalllas 5 s (#63 Glage 5T il gl s
22015 o ol g e a5 35 - slae
L ) ol (keSS SlaalesT 53 mls ol o lg b &) 50
Jpame ol 5 oyl p il L 5 87 sty 015558

Ly gf:“i‘ﬁ‘ b@)}ﬁjd‘&f‘))

@L.oua)w
g?'ét‘ u’;)w 4\3}?@.@6.\5‘)1;6‘ ry&‘ e ui‘ 9"?"\“‘*:’.}’
.x,\xduﬂal)m\\i}u;)\i; bl s

Reference

Azarmi, R., Tabatabaei, J., & Chaparzadeh, N.
(2018). Effects of Mg?* and root zone temperature on
growth, yield, and physiological properties of greenhouse
cucumber (Cucumis sativus L.) in hydroponics. Journal
of Soil and Plant Interactions Isfahan University of
Technology, 9(2), 11-22.
https://doi.org/10.29252/ejgcst.9.2.11 [In Persian]

Alizadeh Ahmadabadi, A., & Khorasaninejad, S.
(2016). The effect of humic acid pretreatment on
germination of purple cornflower (Echinacea purpurea)
under drought and salinity conditions. Journal of Arid
Biome, 6(2), 97-107. [In Persian]

Abdulbaki, A. A., & Anderson, J. D. (1973). Vigour
determination in soybean by multiple criteria. Journal of
Crop Sciences, 13, 630-633.
https://doi.org/10.2135/cropscil973.

Amiri, M. B., Rezvani Moghaddam, P., Ehyai, H. R.,
Fallahi, J., & Aghhavani Shajari, M. (2010). Effect of
osmotic and salinity stresses on germination and seedling
growth indices of artichoke (Cynara scolymus) and
purple coneflower (Echinacea purpurea). Journal of
Environmental Stresses in Crop Sciences, 3(2), 165-176.
https://doi.org/10.22077/escs.2011.92 [In Persian]

Ashraf, M., & Waheed, A. (1990). Screening of local
exotic lentil (Lens culinaris Medik) for salt tolerance at
two growth stages. Journal of Plant and Soil, 128, 167-
176.

Ashraf, M., Athar, H. R., Harris, P. J. C., & Kwon, T.
R. (2008). Some prospective strategies for improving
crop salt tolerance. Journal of Advances in Agronomy,
97, 45-110. https://doi.org/10.1016/S0065-

2113(07)00002-8 [In Persian]

Azarnivand, H., & Jafarian, Z. (2005). Effect of
salinity on seed germination of Agropyron desertorum
and Agropyron cristatum. Journal of Desert, 8, 52-61.

Iranian Journal of Seed Science and Technology

"'}?°L.§L§M)QL:-’P)"‘}f®}:AP|yL\id}l’“
ESngen o | 5 W3 S oMol (S 2 dal s s K5
WS 5 5 05) (K S sy bl s s 4 e
51 (Haghighi & Hojatullah, 2020) . (J5 155 ¢ sl
slowl (ysd AT Ll b 53 &S e silAST Ol
6@6‘&)ﬂg.w|&éjﬁdﬂy%ﬁ a.:;..fu@
oI L N G IR GV P v | FIIPE P o
o‘.i.“__,w: oS Clsles oS b)adhd\.&b 95
My IS sladd oli ST aed o (a6 g
Al D A 5T b Sl L s s s el
DI e ¢S gen il (Egert & Tevini, 2002)
oo Ol 5B 5o b 5l g odks oS e g el ,8 kb
I ALE slad g o b 3T e 51 ESS5 4 58

{(Naderi et al., 2002) 3 4 o el 1, 5 ) Lo I

& 5 domd
3y5n Dl S5 5 ()5 A5 45 5l DL G ol S
055 cempalS Usb o S5l o e 5 Ao 53 ol 5l aalllas
e AN JS 85 IS Olje 5 ampalS ay s Ls (JS oS
SR S e Dl 465 5 sk 11 L L ils )l
YY/PV o s gy 6SKas 05 gy Jsb 457 (55 sbay (il
VPN O o Bl S 09 9 Blw Jgb 5 dw )5 FYA
Jsb G Goleas 38 Iy 2alS dald 4 Coi Ao 53 )
Glchle juas O 51 S o8 Sl mals bl 4 at,
S ble 45 s odalive uiomen 3 ads ) LS ¢SS VL
033 ety s by plisl il 3 ol Kn gt Al (ki
i Sl ity oS us S abea Joy S, S oS ks
ol ool s i a5 b e 2l 1) (g2
25 0T LT OT o bl js jls coaS Sl aalesT
Sl 5 013,05 8 bl (S 03 55 o o 5
SLCLIE b o e S gr Ll Ll 55k Kl
35 Jdws 1) 555—b DIFI 00 A e S e Yor 5 )0
Sl el 3V Sl ol B o5 ) e S

Ol o o585 pshe o 2

Vol.: 14, No.: 3, Autumn 2025

VEF ol osled OF s


https://doi.org/10.29252/ejgcst.9.2.11
https://doi.org/10.2135/cropsci1973
https://doi.org/10.22077/escs.2011.92
https://doi.org/10.1016/S0065-2113(07)00002-8
https://doi.org/10.1016/S0065-2113(07)00002-8

04

oL 5 lss,

Bayat, H., Naseri Moghaddam, A., & Aminifard, M.
(2020). Allelopathic effects of narcissus (Narcissus
tazetta L.) extract on germination, growth, and
physiological characteristics of couch grass (Agropyron
repens) and wild oat (Avena fatua). Journal of Seed
Sciences Research, 6(4), 457-469.
https://doi.org/10.22124/IJMS.2020.3925 [In Persian]

Bohnert, H. J., Nelson, D. E., & Jense, R. G. (1995).
Adaptation to environmental stresses. Journal of Plant
Cell, 7(7), 1099-1111.
https://doi.org/10.1105/tpc.7.7.1099

Ebrahimi, M., & Miri Karbasak, E. (2015).
Investigation of the effect of humic acid on germination,
seedling growth, and photosynthesis pigments of
medicinal plant Isabgol (Plantago ovata Forssk). Journal
of Seed Sciences and Research, 3(3), 35-46.
https://doi.org/20.1001.1.24763780.1395.3.3.4.2 [In
Persian]

Egert, M., & Tevini, M. (2002). Influence of drought on
some physiological parameters symptomatic of oxidative

stress in leaves of chives (Allium
schoenoprasum). Journal ~ of  Environmental and
Experimental Botany, 48(1), 43-49.

https://doi.org/10.1016/S0098-8472(02)00008-4

Eisa Salwa, A. I. (2011). Effect of amendments, humic
and amino acids on soil fertility, yields, and seed quality
of peanut and sesame on sandy soils. Research Journal
of Agriculture and Biological Sciences, 7(1), 115-125.

El Mohamedy, R. S. R., & Ahmed, M. A. (2009). Effect
of biofertilizers and humic acid on control of dry root
disease and improvement of yield quality of mandarin
(Citrus  reticulata Blanco). Research  Journal  of
Agriculture and Biological Sciences, 5(2), 127-137.

Food and Agricultural Organization (FAO). (2014).
Retrieved September 9, 2015.

Ghabbour, E. A, & Davies, G. (2001). Humic
substances: Structures, models, and functions. Royal
Society of Chemistry (Great Britain).

Ghasemi Arian, A., Ghorbani, R., Nasripour Yazdi,
M., & Mesdaghi, M. (2016). Effect of temperature on
seed germination  characteristics of Dorema
ammoniacum. Journal of Plant Research (Iranian
Journal of Biology), 29(3), 686-693.
https://doi.org/20.1001.1.23832592.1395.29.3.20.6 [In
Persian]

Gulser, F., Sonmez, F., & Boysan, S. (2010). Effects of
calcium nitrate and humic acid on pepper seedling
growth  under  saline  conditions. Journal  of
Environmental Biology, 31(5), 873-876.

Hampson, C. R., & Simpson, D. M. (1990). Effect of
temperature, salt, and osmotic potential on early growth
of wheat. 1. Early seedling growth. Canadian Journal of
Botany, 68(1), 524-528. https://doi.org/10.1139/b90-073

Iranian Journal of Seed Science and Technology

Ikic, 1., Maricevic, M., Tomasovic, S., Gunjaca, J.,
Sarcevic, Z., & Arcevic, H. (2012). The effect of
germination temperature on seed dormancy in winter
wheats. Journal ~ of  Euphytica, 188,  25-34.
https://doi.org/10.1007/s10681-012-0735-8

Jamil, M., Lee, D. B., Jung, K. Y., Ashraf, M., Lee, S.
H., & Rha, E. S. (2006). Effect of salt (NaCl) stress on
germination and early seedling growth of four vegetable
species. Journal of Central European Agriculture, 7(2),
273-281.

Kafi, M., Nezami, A., Hosseyni, H., & Masumi, A.
(2005). The physiological effects of stress caused by
PEG on germination varieties of lentils. Journal of
Agricultural Research of Iran, 3(1), 69-80.
https://doi.org/10.22067/GSC.V311.1293 [In Persian]

Karami, L., Hedayat, M., & Farahbakhsh, S. (2020).
Effect of salicylic acid priming on seed germination and
morphophysiological and biochemical characteristics of
tomato seedlings (Lycopersicon esculentum). Journal of
Seed Research, 7(), 165-
179. https://doi.org/10.29252/yujs.7.1.165 [In Persian]

Maguire, J. D. (1962). Speed of germination aid in
selection and evaluation for seedling emergence and
vigor. Journal of Crop Science, 2(2), 176-
177. https://doi.org/10.2135/cropscil962.0011183X000
200020033x

Manchanda, G., & Grag, N. (2008). Salinity and its
effects on the functional biology of legumes. Acta
Physiologiae Plantarum, 30, 595-
618. https://doi.org/10.1007/s11738-008-0173-3

Miller, T. R., & Chapman, S. R. (1978). Germination
responses of three forage grasses to different
concentrations of six salts. Journal of Range
Management, 31(2), 123-
124, https://doi.org/10.2307/3897659

Naderi, S., Pizzeghello, D., Muscolo, A., & Vianello,
A. (2002). Physiological effects of humic substances on
higher plants. Journal of Soil Biology and Biochemistry,
34(11), 1527-1536. https://doi.org/10.1016/S0038-

0717(02)00174-8 [In Persian]

Nakhyeinejad, B., & Moosavi, S. G. R. (2015). Effect
of irrigation interval, humic acid, and sulfur fertilizer on
morphological and yield traits of fenugreek (Trigonella
foenum-gracum L.). Journal of Plant Ecophysiology,
9(30), 40-51.
https://doi.org/20.1001.1.20085958.1396.9.30.4.8 [In
Persian]

Padem, H. Ocal, A., & Alan, R. (1999). Effect of humic
acid added foliar fertilizer on quality and nutrient content
of eggplant and pepper seedlings. Journal of Acta
Horticulturae, 491, 241-
245, https://doi.org/10.17660/ActaHortic.1999.491.35

Ol o o585 pshe o 2

Vol.: 14, No.: 3, Autumn 2025

VEF ol osled OF s


https://doi.org/10.22124/JMS.2020.3925
https://doi.org/10.1105/tpc.7.7.1099
https://doi.org/20.1001.1.24763780.1395.3.3.4.2
https://doi.org/10.1016/S0098-8472(02)00008-4
https://doi.org/20.1001.1.23832592.1395.29.3.20.6
https://doi.org/10.1139/b90-073
https://doi.org/10.1007/s10681-012-0735-8
https://doi.org/10.22067/GSC.V3I1.1293
https://doi.org/10.29252/yujs.7.1.165
https://doi.org/10.2135/cropsci1962.0011183X000200020033x
https://doi.org/10.2135/cropsci1962.0011183X000200020033x
https://doi.org/10.1007/s11738-008-0173-3
https://doi.org/10.2307/3897659
https://doi.org/10.1016/S0038-0717(02)00174-8
https://doi.org/10.1016/S0038-0717(02)00174-8
https://doi.org/20.1001.1.20085958.1396.9.30.4.8
https://doi.org/10.17660/ActaHortic.1999.491.35

e 5 haw & - s 5/. e
ey S8l 33 So5h AS ) e 8SCa s el b Rl B ) 9

Piccolo, A., Celano, G., & Pietramellara, G. (1993).
Effects of fractions of coal-derived humic substances on
seed germination and growth of seedlings (Lactuca sativa
and Lycopersicum esculentum). Journal of Biology and
Fertility of Soils, 16, 11-15.
https://doi.org/10.1007/BF00336508

Raeisinejad Doboneh, R., & Yazdanpanah, N. (2019).
Effect of different levels of irrigation and salinity on
yield of greenhouse Cucumis sativus. Iranian Journal of
Irrigation and Drainage, 13(5), 1471-1480. [In Persian]

Samavat, S., & Malakuti, M. (2006). Important use of
organic acids (humic and fulvic) for increasing quantity
and quality of agricultural production. Water and Soil
Researchers Technical, 463, 1-13.

Sabzevari, S., & Khazaei, H. R. (2009). The effect of
foliar application with humic acid on growth, yield, and
yield components of wheat (Triticum aestivum
L.). Journal of  Agroecology, 1(2), 53-63.
https://doi.org/10.22067/JAG.V112.2686 [In Persian]

Sabzevari, S., Khazaei, H. R., & Kafi, M. (2010). The
study of the effect of humic acid on the germination of
four varieties of autumn wheat (Sayons and Sabalan) and
spring wheat (Chamran and Pishtaz). Journal of Field
Crops Research, 8(3), 473-480.
https://doi.org/10.22067/GSC.V8I3.7765 [In Persian]

Sabzevari, S., Khazaei, H. R., & Kafi, M. (2009).
Effect of humic acid on root and shoot growth of two
wheat cultivars (Triticum aestivum L.). Journal of Water
and Soil, 23(2), 87-94.
https://doi.org/10.22067/JSW.V010.1731 [In Persian]

Safarnejad, A., Salami, M. R., & Hamidi, H. (2007).
Morphological characteristics of Plantago psyllium and
Plantago ovata against salt stress. Journal of
Construction Research, 75, 152-160. [In Persian]

Iranian Journal of Seed Science and Technology

Salehzadeh, H., 1zadkhah Shishvan, M., & Chiyasi,
M. (2009). Effect of seed priming on germination and
seedling growth of wheat (Triticum aestivum
L.). Journal of Biological Sciences, 4(5), 629-631.
https://doi.org/rjbsci.2009.629.631

Tejada, M., & Gonzalez, J. (2003). Influence of foliar
fertilization with amino acids and humic acids on
productivity and quality of asparagus. Journal of
Biological Agriculture and Horticulture, 21(3), 277-
291. https://doi.org/10.1080/01448765.2003.9755270 [l
n Persian]

Turkman, O., Demir, S., Sensoy, S., & Dursun, A.
(2005). Effect of arbuscular mycorrhizal fungus and
humic acid on the seedling development and nutrient
content of pepper grown under saline soil
conditions. Journal of Biological Sciences, 5, 565-574.
https://doi.org/10.3923/jbs.2005.568.574 [In Persian]

Yazdani Bioki, R., & Rezvani Moghadam, P. (2012).
Germination of Althea officinalis L. seeds under drought
and salinity stress. Journal of Field Crops Research, 10,
1-10.  https://doi.org/10.22067/GSC.V1011.14368 [In
Persian]

Yildirim, E., & Guvenc, I. (2006). Salt tolerance of
pepper cultivars during germination and seedling
growth. Turkish Journal of Agriculture and Forestry,
30(5), 347-353.

Zamani, S., Ghasemnezhad, A., Alizadeh, M., &
Alami, M. (2018). Effect of salinity and salicylic acid on
morphological and photosynthetic pigment changes of
callus of artichoke (Cynara scolymus L.). Journal of
Crop Breeding, 10(26), 128-138.
https://doi.org/10.29252/jch.10.26.128 [In Persian]

Ol o o585 pshe o 2

Vol.: 14, No.: 3, Autumn 2025

VEF ol osled OF s


https://doi.org/10.1007/BF00336508
https://doi.org/10.22067/JAG.V1I2.2686
https://doi.org/10.22067/GSC.V8I3.7765
https://doi.org/10.22067/JSW.V0I0.1731
https://doi.org/rjbsci.2009.629.631
https://doi.org/10.1080/01448765.2003.9755270
https://doi.org/10.3923/jbs.2005.568.574
https://doi.org/10.22067/GSC.V10I1.14368
https://doi.org/10.29252/jcb.10.26.128

