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Table 1. Analysis of variance (Mean square) of humic acid and salinity effects on radish different varieties in germination stage

ol . Allometric Seedling fresh ~ Seedling dry Germination  Germination
S.0.V Shoot length Radicle length . . .
Df coefficient weight weight percentage rate
c Ts_) 2 55.04%%* 52.29%%* 11.73%* 2.78%* 0.025 ns 31237.53%* 146.27**
ultivar
sél')}'& 3 1.02ns 7.23ns 0.88%* 0.62%* 0.010 ns 1003.13%* 2.97 ns
almity
S |
o 58 “‘ﬂ‘fd 3 12.80%* 61.84%* IRIES 0.22 ns 0.004ns 26.43* 3.94 ns
umic aci
Sog x b
Sl ’,t c lt)' 6 3.05% 1.05ns 0.16ns 0.26%* 0.020ns 69.91%* 2.87ns
alinityxCultivar
Seoguddmnl x o3
Humi e lt') 6 2.62%* 9.01ns 0.13ns 0.30%* 0.018 ns 117.68** 9.43%*
umic acidxCultivar
Seogedsl X (5,95
Humie acide S 1’, X 9 3.58%* 6.60ns 0.10ns 0.22* 0.008 ns 14947+ 3.04*
umic acidx Salinity
Seogernsl X (5,50 x o8,
Humic x SalinityxCultivar 18 1.11ns 4.99ns 0.15 ns 0.10ns 0.005 ns 399.95%* 3.05*
acid
2ol slas
“”*E) ¢ 96 0.93 4.5 0.12 0.09 0.01 9.95 1.33
rror
Ol s :
f"“"C“'“V“"*" 0.19 0.24 0.53 3.43 8.87 0.04 0.18

oy ) g0 Jisl s )0 o e g lo Sme e ol Fayt ¥EX s
ns ,*, **: non significant, significant at 5% and 1% probability level
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Table 2. Mean comparison of simple effects of Cultivar, salinity and humic acid on radish germination characteristics

(p,S o) 4zl 5 ;5 50l [PRIRVERRS e
Sl glin o) azadl Jsb  Goplon) azats; Job Allometric s juegll cype 707 7557 2 009 0T st ) oy 3o i olasd)
. . Seedling fresh weight Germination :
S.0.V Shoot length (mm)  Radicle length (mm) coefficient Germination rate
(mg) Percentage
(No. seed/day)
Cultivar 3,

Cherry bell J., > 3.86+1.30b 229+136¢ 0.55+0.24 ¢ 0.97+0.36 ¢ 482577 ¢ 377+ l4c
Sparkler ISl .l 5.79+0.99 a 8.70+£3.07 a 1.52+0.55a 1.26£0.37b 98.45+2.62a 6.12+£1.45b
STERRURCH N

G 562+1.40a 6.65+2.63b 1.16£0.36 b 1.44+035a 81.21+7.21b 7.18+ 1.55a

Scarlett cincinnati
Salinity (s,g.

Control aals 533+164a 648+3.682 129+ 0.66 a 107024 b 83+ 4.58a 598+ 1542
1.5 5.08+1.62a 5.90+ 3.56 ab 1.06£0.51 b 1.16£0.36 b 74.53+£3.72 b 5.64+1.96 ab
5 5.00£1.55a 547£3.71b 0.92+0.51b 1.32+ 045 a 76.05+7.46 b 5.83£2.28 ab
7.5 496+125a 5.62+3.68 ab 1.04+ 0.54 b 1.35£0.49 a 70.30+5.85 ¢ 531£2.32b
Spogad S
Humic acid
Controloals 439+1.23b 5.03£3.37b 1.11£0.62 b 1.23+0.36 ab 76.36£2.5a 5.72+1.96 ab
0.5 480+1.4b 5.00£3.23 b 0.96+ 0.50 bc 1.12£ 042 b 74.83£39a 537+ 1.65b
1.5 5.62+1.48a 7.78+3.79 a 1.31+0.57a 1.31£0.5a 76.83+£2.12 a 5.53+22b
2 555+1.61la 5.66+3.56 b 0.92+0.52 ¢ 1.24+0.33 a 75.86£ 6.7 a 6.14+ 231 a

L5505 gl e igles wuoy0 5 Jlais ] s 0 LSD (yg03T ulusl s caiinn S yie g glyls a8 o Sk gt o 40
Mean in each column followed by similar letter(s), are not significantly different at 5% probability level,using LSD Test.
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Table 3. Mean comparison of dual effects of Cultivar and salinity on radish germination characteristics

Sidler e
Sog~

) . ) (S 4zl 5059 Graghe) axale Job (0 s 4 slaw)
Dl G s ST o

Cultivar 7 Seedling fresh weight (mg)  Shoot length (mm) Germination rate
Salinity (dS/m)

(No. seed/day)

Cherry bell 1.5 0.98+0.31 ef 3.66x1.49 ¢ 45.42+1.89d

0 0.96+ 0.45 ef 3.67+1.39 ¢ 42.25+ 6.92 de
1.5 0.91f+ 0.48 3.60+ 1.26 ¢ 37.67+55¢e

sals Control 1.00£ 0.22 ef 497+ 1.32 ¢d 99.00+ 1.81 a

ALl 1.5 1.14+ 0.34 def 5.88+ 0.44 ab 98.66+ 1.97 a
Sparkler 0 1.39+ 0.37 abc 6.38+0.78 a 99.00+ 1.81 a
1.5 1.5240.32 ab 5.92+0.70 ab 97.17+ 4.04 2
N sals Control 1.20+ 0.29 cde 5.40+ 1.39 be 82.33+3.4b
Sl e 0 1.5 1.35+ 0.35 bed 5.44+ 1.47 be 79.5b+ 7.6 b
Scarlett o 1.59+ 0.30 ab 5.94+ 1.71 ab 86.92b+ 6.9 b
Cincinnati 7.5 1.62£0.33 a 5.71% 1.64 abc 76.08+5.97 b

5 (5l e gl duoy0 5 Jles| gelaws ;0 LSD (yge3T bl i S e g g1y a5 o Silee (gt 2 50
Mean in each column followed by similar letter(s), are not significantly different at 5% probability level,using LSD Test.
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Table 4. Mean comparison of dual effects of cultivar and humic acid on radish germination characteristics

) Sengin azails Job el 5 (3 R Sl Sy
ﬁ) G 2 e (eishee) (5 ke Germination G5 5 s olas)
Cultivar Fumic acid (/L) Shoot length Seedling fresh percentage Germination rate
& (mm) weight (mg) (No. seed/day)
sals Control 3.59+£1.06 g 1.02+£0.27 ¢ 50.83 £6.15d 3.61£0.1.44d
S 1.5 3.72+ 1.45 fg 1.04+ 0.36 ¢ 44.83+49¢ 3.70+ 1.46 d
Cherry bell o 4.18+1.19 fg 0.88+0.52 ¢ 52.5+452d 3.994+ 1.33 cd
1.5 3.93+ 1.54 fg 0.93£0.27 ¢ 4483 +26e¢ 3.77+ 1.53 c¢d
aals Control 5.14+ 1.24 de 1.36£0.41b 9+25a 6.81+£1.07b
ALl 1.5 5.64+ 0.75 be 0.98+0.41c 98.67+3.5a 6.32+£0.51b
Sparkler o 5.94+ 0.85 be 1.41+0.31 ab 98.17+2.32 a 7.96+1.56 a
7.5 6.43+ 0.60 ab 1.30£0.19b 98+£245a 6.70+ 1.74 b
asls Control 443+ 0.89 ef 1.30+£0.31b 79.25+£8.01 ¢ 6.72+1.32b
Sl G 2! 1.5 5.05+ 1.22 de 1.332043 b 81£6.5¢ 6.08+1.28 b
Scarlett cincinnati o 6.74+1.04 a 1.65£0.33 a 80+4.35¢c 4.65t1.13 ¢
7.5 6.27£1.12bc  1.49£025ab  84.58+8.82b 7.95+1.26a

23,05 6l e Digles wuoys 5 Ll s (0 LSD (45031 ulool s caiid S piiie g glyls a5 Sla Sl (g o 40
Mean in each column followed by similar letter(s), are not significantly different at 5% probability level,using LSD Test.
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Table 5. Mean comparison of dual effects of salinity and humic acid on radish germination characteristics

kS 5 09 s s s Sl Ce

(Yse (ko) 5595 G ) Goaidee) axdils Job (p 5 ko) g;rmji?natio)n Gy 5o 5% dlass)
Salinity (mmol) Humic (mm) Shoot length Seedling fresh percentage Germination rate
acid (g/L) weight (mg) (No. seed/day)

wwls Control 370£042 g 0.91£0.16 84.89 1.5 ab 6.03+ 1.31 abc

L& Control 1.5 4.96+ 0.99 def 1.04+ 0.19 ef 80.22 + 6.8 bed 5.79+ 0.99 abc

- 0 492+ 1.13 def 1.13+ 0.23 cdef 78.67 £ 9.8 cde 5.44+2.03 cd

1.5 6.24+0.89 a 1.19+ 0.29 bedef 88.22+ 8.62 a 6.64+ 1.64 ab

awals Control 5.06% 0.99 cdef 1.32+ 0.17 abede 75.78+9.8 defg 6.53+ 1.81 ab

Ls 1.5 420+ 1.94 fg 0.92+0.51 f 76.22+ 6.38 defg 5.40+2.09 cd

‘ 0 5.86% 0.65 abc 1.35+0.21 abed 77.11 £7.5 def 4.99+ 1.64 cd

1.5 4.86+ 1.93 ef 1.05+ 0.29 ef 71.11+3.27 gh 5.65+2.23 abe

wsls Control  4.99+ 1.13 cdef 1.48+0.36 a 75.78 £9.8 defg 5.76+2.12 abc

5 1.5 476+ 1.63 fg 1.08+ 0.39 def 72.89 £9.8 fgh 5.05+2.16 cd

o 6.00+ 1.71 ab 1.40+ 0.60 abc 83.11 £1.92 abc 5.80+ 1.52 abce

1.5 558+ 1.96 abcde  1.30+ 0.40 abede 72.44£5.9 fgh 6.67+3.15a
sl Control 380+15g 1.20+ 0.43 abcde 71.11 432 gh 455£221d

75 15 5.29+ 0.69 bede 1.43+0.38 ab 70+3.8 h 520+ 1.22 c¢d

’ A 5.71£ 2.05 abed 1.35+ 0.78 abed 68.44 £4.53 h 5.90+ 3.39 abe

1.5 5.51% 1.40 abcde 1.42+ 0.26 ab 71.67 + 3.48 gh 5.58+2.14 bed

25,5 (50 e Dglas 0o y0 5 Lot mhans L0 LSD (yg03] (bl coiiads S ie gy shls a5 SlanSile gt yo 50
Mean in each column followed by similar letter(s), are not significantly different at 5% probability level,using LSD Test.

Sialesl ol je el Cuenl Pl Sl jew plo jd @
Eel Semgapdnl o) 0 p Y il as ol oay
4o oS (Hialsr Sy g 0o)0 g 00 S S
oy slayio 5ol 095 (eizmes wall e Dl
amy olS (Sl Sleogas 5l 5 ke a5 0ad el
Gl e gl Mol b anils oS (g)lo g gles

ezl aald 4 Cond

v

silie el 4 s e 1y (il Gl
atile by 3 51 (3 Collad 2133 dayetss s RNA
S Lg% S 92 n3Y g SBLS g
Oz )3 Shanae S s (s (9 el Sucl
Bl b ydn (g reml (g5lwoslel b aS ols s (g oo
(Hosseini and Nassiri Mahalati, 2006) azl
455 93 4z ol (Sl deyd g L p @l o
S dim i oS (054l 395 5 Semgarapnl clale



WA fpjlezr ojled fpgmr Jlo [ lpl yd Slisions 5 psle OblSes 5 Sl

amy Fialer S SRy 2 Saegdisul 9 §)ah ) A aw Ol 5T (1Kleo dmglio -7 Jgur
Table 6. Mean comparison of triple effects of cultivar, salinity and humic acid on radish germination
characteristics

Seogapdnl
G 320

o 5lgz ey
IVl e o . 3
Gy »o s olasi)

) (Yo ko) 598

1t lini | : . Germination T
Cultivar ~ Salinity (mmol)  Humic acid percentage Germination rate
(g/L) (No. seed/day)
0 0 75.33 £ 3.05 fgh 4.48 1 Imnop
0.5 61.33+2.31 4j 4.73 £0.96 klmno
1.5 54+2jk 4.14+0.23 mnopq
2 80+ 4 efgh 5.36+1.34 ijklm
0 51+ 1 jkl 4.48+1.22 Imnop
L5 0.5 42+ 2 Imn 3.8842.56 kimn
1.5 58.67+9.24 4.07 +£0.74 mnopq
Jurz 2 30.00+ 2 opq 2.77+0.4 qrs
Cherry 0 36.33+ 3.51 mno 3.29:1 opqrs
bell 5 0.5 34+ 5.3 nop 2.48+0.34 13
1.5 74+ 3.5 igh 5.03+1.98 ghijk
2 24.67+ 1.15 pq 3.11+1.92 grs
0 40.67+ 6.42 Imn 3.05 +£0.40 pqrs
0.5 42 £3.5 Imn 3.74£0.40 nopqr
1.5 23.33+£3.05¢q 2.73 £0.40 grs
7.5 2 44.67+ 3.05 klm 3.85 £0.40 nopqr
0 0 100.00+ 0 a 6.66+0.11 defghi
0.5 100.00+ 0 a 6.110 fehijk
1.5 97.33+2.31 a 4.11 £0.44 mnopq
2 98.67+2.31 a 6.88+0.73 defgh
0 100.00+ 0 a 7.66+1.09 bede
15 0.5 100.00+ 0 a 6.89+0.48 defgh
NCI 1.5 97.33+2.31 a 3.81 +£0.13 nopqr
Sparkler 2 97.33+£2.31 a 6.74+0.28 defghi
0 100.00+ 0 a 6.37 £1.19 efghij
5 0.5 98.67+231a 6.40+0.07 efghi
1.5 98.67+2.31 a 5.77+1.54 hijkl
2 98.67+2.31 a 6.83+0.28 defgh
0 96.00+ 4 ab 6.59+1.49 efghi
0.5 96.00+ 6.93 ab 5.89+0.62 hijkl
1.5 98.67+2.31 a 4.92 +0.93 jklmn
7.5 2 98+3.52 4.85+0.36 klmn
0 0 79.33 &+ 1.15 efgh 6.96+0.61 defgh
0.5 79.33 & 1.15 efgh 6.55+0.58 efghi
1.5 84.66 £ 1.15 cdef 8.07+0.75 bed
2 86 + 2 bede 7.70+2.05 bede
0 70=2h 7.47+09 cdef
L5 0.5 86.67 +2.31 bede 6.38+1.88 efghi
<d, 8! 1.5 75.33+ 1.15 ffgh 7.110.19 defgh
Sl o 2 86 £ 2 bede 7.44+0.80 cdefg
Scarlett 0 91 + 1 abed 7.63+0.82 bede
cincinnati 5 0.5 86+ 2 bede 6.37+1.80 efghij
1.5 76.67 + 1.15 efgh 6.62+1 defghi
2 94+ 2 abe 8.59+0.75 be
0 76.67 £ 1.15 efgh 4.85+0.52 klmn
0.5 72+4h 6 +0.62 ghijk
1.5 83.33+£1.15 defg 10.77+1.22 a
7.5 2 72.33+7.23 h 8.94+1.5b

5,5 (5o e gl duoy 5 Jlei| s ;0 LSD (yg03] Lolsl r coiiends S ie gy sl 4 oo il gt y2 50
Mean in each column followed by similar letter(s), are not significantly different at 5% probability level,using LSD Test.
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Abstract

To reduce the effects of salt stress in plants used different ways at different stages of plant growth,
including germination .Humic acid is a natural substance and has positive effects on plant growth. In
this experiment was investigated the effects of humic acid on germination characteristics of three
varieties of radish under salinity stress. A factorial experiment in a completely randomized design
with three replications. Treatments include three varieties of radish(Cherry bell, Sparkler and Scarlett
Cincinnati as the first factor and humic acid on four levels (control, 0.5, 1.5 and 2 grams per liter) as
the second factor and salinity at four levels (control, 1.5, 5 and 7.5 dS/m) as a third factor. In this
experiment was evaluated germination characteristics such as Shoot and root lenght, fresh and dry
weight of seedling, allometric coefficient, speed and percentage of germination. Under salt stress, the
use of humic acid increased the shoot length, fresh weight of seedling and speed of germination in
radish varieties but the length of root, allometric coefficient, dry weight of seedling and percentage of
germination was a non-significant . In salt stress conditions, the use of humic acid at 1.5 g /L was
increased maximal effect on root length and fresh weight of seedling and concentration of 2 g /L
increased germination rate. The results revealed radish varieties showed different responses. Scarlett
allocated to the highest shoot length, fresh weight of seedling, speed and percentage of germination
and The highest root lenght and allometric coefficient was related to the Sparkler. Cherry bell had
least germination characteristics in salinity salinity even with the application of humic acid.
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