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Table 1. Physical and chemical properties of the soil used in the experiment
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Table 2. variance analysis of different concentrations of cadmium and priming effect on plant height, seed weight,
number of seeds per panicle, soluble protein, superoxide dismutase, catalase, chlorophyll and chlorophyll fluorescence

in sorghum seedlings.
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ns, * and **: respectively, no significant difference and the difference in five and one percent
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Table 3. Mean Comparison of priming different concentrations effect in different levels of cadmium chloride and

nitrate for plant height, leaf soluble protein, superoxide dismutase and catalase, sorghum seedling
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Potassium nitrate (1%) 71.6a 5.66b 10.76a 0.109a
(10) pgrosls vy ,Is (Sl gy ;,5...\9) '..\.mL& 151.67a 6.06b 6.61a 02
Cadmium chloride Control (non priming)
15 (mg/l Aee) Sy
(15) A 800 o) 106.67b 4.40¢ 1362a 0.219a
Yoo shae /¥ Sebndlus
SA (0.3 mM) 130ab 8.63a 8.96a 0.082b
(1Y) oy, &l s
Potassium nitrate (1%) 110.33b 9.63 a A7.23a 0.110b
(¥+) pamodls’ uy b5’ (Scmosl gy 03»‘\3) -ML& 113a 593b 11.38ab 0.140a
Cadmium chloride Control (non priming)
30 Mg/l Ase) Sy
o GA (800 mg/l) 116.67a 10a 3.52b 0.060b
g0 o o[V Slandle
SA (0.3 mM) 148.33a 4b 19.97a 0.155a
(1)) oy, ol i
Potassium nitrate (1%) 145.33a 9.23a 10.03ab 0.053b
(V/8) pgmodls Ol yius (Sl 05.‘\9) ..\.aaL..; 138.33a 2 06a 14.87a 0,029
Cadmium nitrate Control (non priming)
75 MY/l A+e) Sy
(7.5) GA (800 mg/l) 113.33ab 6.46a 8.05a 0.053a
Yo oo o/ Slndli
SA (0.3 mM) 86.67b 8.23a 3.28a 0.089a
(1)) poiliy, &1y
Potassium nitrate (1%) 121.67ab 4.56b 13.12a 0.048a
(08) pgrodls wlyz | (Samlp o9 20L8 -y 33, 3.66b 18.50ab 0.306a
Cadmium nitrate Control (non priming)
15 Mg/l Ase) Sy
9 GA (800 mg/l) 140ab 8.80a 6.52b 0.093bc
g0 o o[V Sbandlo
SA (0.3 mM) 155.67a 8.03a 24.69a 0.124b
(7)) il ol i
Potassium nitrate (1%) 116.67bc 8.46a 5.05b 0.02¢
(Y+) pgwodls ol s (Socos| gy 03.‘\4) ML..; 153.33a 736a 8.96a 0.0620
Cadmium nitrate Control (non priming)
30 Mg/l Ave) S pr
(30) GA (800 mg/l) 131.66a 4.06b 11.05a 0.184b
Yoo shae /¥ Sk lus
SA (0.3 mM) 158.33a 5.23b 9.73a 0.26a
(1) gy Sl 51 33, 7.46a 4152 0.10bc

Potassium nitrate (1%)

il o LS. Means a5, (olul 5 oo ys i Jlois! mhaw 58 o e (6)le] Sigliss pae (gosimslis S piie By o JBlas 0929 poeedls mhaws 2 g 5w ,2 40
In each column and cadmium level at least a same letter indicates the lack of significant statistically differences in 5% probability based on

L.S.Means procedure.
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$5Y

Og) wald b aS 0l S g lade lBl e
Ao Sy ol Lol sl jlo goe Dglas (ol
Jase Yoo oo /Y Shewcdls aosl 5 2d jo 05 Lo
o pgaedlS (g gl jo sl palS ) s

M S eBen e Gl coge (mln 9 wald

A I S

30 &15 olaai ild G138 39 Wlhe g pemedls Ol s g w5 il grcdile 1 (o Klo dwslio f Jous

5 a5 axplS 53 g IS (a9 aligs

Table 4. Mean comparisons of different concentrations effect of cadmium chloride and nitrate on grain weight,
number of grains per panicle and chlorophyll index in sorghum seedlings

algs 50 Aild dlows

(SL p 5ol 1 p 5 ko) pgaodls  (p,5) il 5132 (59
. . . - The number of grains per Chlorophyll
Cadmium (mg/kg soil) Grain weight (g) panicle index
(p3eadls ogu) aald 17.37a 683a 35.08ab
Control (no cadmium)
VI eyl s 14.60bc 122d 35.58ab
Cadmium chloride (7.5)
_ (18) pyrodls 5 14.62bc 401bc 34.24b
Cadmium chloride (15)
. (V) pgrodls 2 18 13.15¢ 245¢d 33.91b
Cadmium chloride (30)
o (V10) pymesls il 14.90b 132cd 36.78a
Cadmium nitrate (7.5)
() pgmesls ol 15.33b 534ab 35.89ab
Cadmium nitrate (15)
(70) posesls &l s 14.32bc 592ab 31.14c

Cadmium nitrate (30)

ol LSD (yg051 ool 3 a0 0 ety Jlois] mbaes (0 o ime 55kl gles pas (gosimolis S piiie By Sy JBlas 9539 gt 2 50
In each column at least a same letter indicates the lack of significant statistically differences in the level of five percent

based on the L.S.D test.

©5 g azLS dg )5 (oLl g 4l 5158 (459 p ety &gl (ileo dunylie B Joua
Table 5. Means comparison of priming types on grain weight and chlorophyll index of sorghum seedling

Syl (p5) &1 132 &39 Jg,ls oL
Priming Grain weight (g) Chlorophyll index
(Sl o) ol 13.91b 34.31b
Control (non priming)
() 29 st Aee) Sl ey el 15.66a 36.22a
Gibberellic acid (800 mg/l)
(¥ goisten +/T) Serlpmurlls ol 13.91b 34.64ab
Salicylic acid (0.3 mM)
(D) rliy @l 16.10a 33.46b

Potassium nitrate (1%)
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Table 6. Analysis of variance of cadmium chloride and nitrate effect and priming on seed germination percentage,
rate and uniformity, root and shoot length, root and shoot dry weight and, length and weight vigor index of sorghum
seedling

39 339 Lo Lo Iy
L ay wen v dib b s s A b e i il
e gle ol & i%le & i%le> dzady; axdle uiy, azdile amwlS axals U"g’f) Pt
SOV. df Germination Germination Root Shoot Root Shoot Vigor Vigor n c());mly
percentage rate length  length dry dry length weight  germination
weight  weight index index
Cadimi (’“é"(;u 6 2.32m 0.12m 10.31*  0.97*  0.98*  0.66™ 0.73" 1.69* 0.12*
aamium
orimi ("P)"“““ x5 5.73m 0.39* 10.65** 025" 1.13*%*  0.36" 1.43* 2.92* 0.01ms
riming
Cdd"“""-b“"‘*xf”‘“” 18 3.24ms 0.23ms 422 130" 0.54™  0.19™  0.66" 1.07ms 0.06™
X
_ bl les o 2.10 0.13 106 017 021 012 026 0.6 0.05
rror
o )
c V((/[,O/))U‘M e 18.2 21.9 23.7 11.9 217 10.02 22.8 234 10.2
V. 0

oy S5 g g slopan 40 (5 Ll WS g o dime (5 Lol ST pae S5 4 i g % 1S
ns, * and **: respectively, no significant difference and the difference in five and one percent

w5 25 4l Ay Jjg (a9 Az aBle SLUS (459 )y (F)alea Cus pu p Sl g9l 51 (ol dunlio Y Jgaar
Table 7. Mean Comparison of priming type’s effect on seed germination rate, shoot dry weight and vigor weight index
of sorghum seedling of seed sorghum

il Cus
) Gay 50 y2) (p 5 o) az Bl SlS (59 azealS iy (Jig a3 ls
Priming Germination Rate Shoot dry weight (mg) Vigor weight index
(seed /day)
(Sl pgo) aall 2.42b 11.23b 9.49b
Control (non priming)
() 59 7 sl Ar) Sl ey e 2.91ab 12.23ab 11.81b
Gibberellic acid (800 mg/l)
(Vgoisten /1) Sebpellos gl 3.44a 13.33a 15.09
Salicylic acid (0.3 mM)
(D) peuliy 158 2.63b 12.57ab 11.19b

Potassium nitrate (1%)
2L co LSD 9031 el 1 s y0 ey Jloiiol rlaes (o Jlo sme (55le] cglis pas (goaimoylis S iie &y o JBlos 3454
At least a same letter showed no significant statistically difference in the level of five percent is based on the LSD test.
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Table 8. Mean Comparison of priming effect in different levels of cadmium chloride and nitrate on root and shoot

length, root dry weight and vigor length index of sorghum seedling

P guodls’ ol dzads Job azddle Job S (339 Sob i
ded d i (eiiles) (Fogile)  (p S ohoo) azady;  azals e
(SB p,53lS 10 py5 Juo) Priming _ :
i i Root length Shoot length Root d ht  Vigor length
Cadmium (mg/kg soil) (cm) 9 o g 00 (r%\)Nelg gindexg
(poaosls (yae) walls (Soal 2 gw) wals 1.79b 2 06a 5 833 .
Control (no cadmium) Control (non priming) . : . .
GA (800 m(g;g” Aee) el 3.31b 3.56a 3a 4.66b
sa e TS 58Ta 3.76a 4.66a 8
() ) oty &y
Potassium nitrate (1%0) 2.53b 3.60a 2.33a 5.16ab
(V/8) pgmodls oy Is (Koos |y yg) wals 2.02¢ 193¢ 3.33be 1dlc
Cadmium chloride (7.5) ~ Control (non priming) ’ ' : :
GA (800 m(gm/%" S 4.23b 3.03b 4.66ab 3.88b
oo oV Sbndlu
SA (0.3 mM) 7.03a 4.38a 7.33a 11.41a
(1Y) by, ol i
Potassium nitrate (1%6) 22le 2.30¢ 1.66¢ 1.94bc
(10) pgmosls’ wy )i (Soos 5y y9y) ol 6.054 3768 7338 23
Cadmium chloride (15) ~ Control (non priming) ’ ' : :
GA (800 m(g;g” Aee) el 5.40a 4.03a 5a 8.55a
Yo o o/ Sladli
SA (0.3 mM) 5.06a 3.06a 8a 4.85a
() ) oty &y
Potassium nitrate (1%) 6.86a 4.06a 9.66a 7.09a
(r~).69.3.c->|5 ..\J)JS (Mb: 05.\.3) RV-YW) 3 713 3 63ab 4 33a 4 Zla
Cadmium chloride (30) ~ Control (non priming) ‘ : : :
GA (800 m(;n/g” Are) Sl 3.73a 3.90a 3a 4372
SA (o)ayﬁ’:ﬁ)@ TS 3.53a 3.11b 3.66a 4.74a
(VAR o LR JU
Potassium nitrate (1%6) 3.88a 3.03b 4.66a 4.04a
(V1D) pogmoss’ Ol yis (Kocoos |y (yg) w2l 331a 3.02b 4.66a 3.86a
Cadmium nitrate (7.5) Control (non priming) : : . .
GA (800 m(g;gll A S 4a 3.67ab 6a 5.84a
U sl o 411a 7a 6.50a
() ) oty &y
Potassium nitrate (1%) 3.10a 3.70ab 3.66a 2.53a
(18) pgeasls ol i (Sisorlyy go) walis 4.96ab 4.06a 6.66a 7.25a
Cadmium nitrate (15) Control (non priming)
GA (800 n:g;g” Ao Sz 4b 3.45a 3a 5.45a
SA (0);,6,:“7)@ T G6ab 3.58a 8.33a 7.03a
(1Y) by, ol i
Potassium nitrate (1%6) 6.56a 3.91a 5.33a 8.07a
(¥+) pamodls Ol s (Kocmos |y (yg) w2l 3954 4.60a 1.53b 367
Cadmium nitrate (30) Control (non priming) : : . .
GA (800 rrfg;g” S 4.43a 2.50b 4.33a 451a
SA (o’fr’n”ni*” T 4.22a 3.56ab 5.66a 6.73a
(1)) oy Ol s 4.90a 3 40b 6a 6.97

Potassium nitrate (1%)

el LS.Means ayg, solul  aop0 gty Jlaio! gl 10l o (5] Sglis pas (goaimo Lt S yids Gy Sy Bl 0925 porasls gelans 52 5 (55 0 50
In each column and cadmium level at least a same letter indicates the lack of significant statistically differences in 5% probability based on L.S.Means procedure.
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Table 9. Mean comparisons of cadmium chloride and nitrate effect on shoot dry weight, vigor weight index of seedling

and uniformity of germination of sorghum.
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In each column at least a same letter indicates the lack of significant statistically differences in the level of five percent based

on the L.S.D test.
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