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Table 1. Analysis of variance (mean square) for germination percent and rate, root length and shoot length of

parental plant seeds fed with broiler litter and chemicals fertilizer under cadmium stress

Oyt g @il az Sl sy Siler Ly S azady; Jsb azadle Job
Source of variation df Germination percentage  Germination rate index  Radicle length  Shoot length
395 e 4938 905.9643 0.0165 0. 15
Fertilizer treatment (F)
pgesls clale
Cadmium concentration 4 2437 120.62 %3 11.89ss 8.08:
(Cd)
poeadls X055 ot 8 471 101,563 0.00 153 001953
FxCd
> 45 0.98 20.27 0.0003 0.0052
Error
e 1.01 1451 2.7 5.61
CV()

**: significant at 1% level of probability.
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Table 2. Regression analysis of cadmium stress effect on germination percentage and rate, shoot length, root
length, shoot dry weight, root dry weight and seed vigor index of parental plant seeds fed with broiler litter and
chemicals fertilizer

sals stlerd 095 Ero S
Control Chemical fertilizer Broiler litter
90 Az )0 s> 90 Az )0 s> PREESN b
Quadratic Linear Quadratic Linear Quadratic Linear
5545
ff)df? e 0.002%* <0.0001%** 0.02* 0.0006** Ins Ins
Germination percentage
alem - o
‘5”4?9?,“’“ TS 0.4ns 0.09ns 0.0009%*%* 0.05* 0.42ns 0.33ns
Germination rate index
sgedle Job <0.0001** <0.0001** <0.0001** <0.0001** <0.0001** <0.0001**
Shoot length
ow} Job <0.0001** <0.0001** <0.0001** <0.0001** <0.0001** <0.0001**
Radicle length
"LMJ S EI
ze ©99 0.1ns <0.0001** 0.003** <0.0001** 0.77 <0.0001%**
Shoot dry weight
e S s <0.0001%*  <0.0001**  <0.0001**  <0.0001%* <0.0001%* <0.0001%**
Radicle dry weight
g <0.0001%** <0.0001%** <0.0001%** <0.0001%* <0.0001%** <0.0001%**
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Figure 1. Germination percentage response of parental plant seeds fed with different sources of fertilizer
to cadmium stress
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Table 3. Response of germination percentage, germination rate index, shoot length, radicle length, shoot
dry weight, root dry weight and seed vigor index to the different of Cd concentration

3 stloosd 355 sald
Broiler litter Chemicals fertilizer Control
e byl oo b, e ab
S Equation s Equation O Equation
R2 R2 R2
ST H PESRWER y=-0.3571x2 + y =-0.1429x2 - y=-0.3571x2 +
Germination percentage 0.5164 0.9429x +97.7 0.7940 0.1929x + 100.6 0.9058 0.9429x +97.7
yalez e s o y=-0.6429x2 + y=-3.0421x2 + y=12671x2 -
Germination rate index 0.3757 3.0651x +30.954 0.8389 17.494x + 5.04 0.4562 9.2869x +32.876
" 0.13x2 - 1.272x + y=0.1071x2 - y=0.1x2 - 1.084x +
az il Jsb 0.9881 3.726 0.9991 1.1389x + 3.546 0.9998 3.354
Shoot length
iy, Job y=0.3043x2 - y=10.3057x2 - y=0.3086x2 -
5] 0.9994 2.2977x + 4.352 0.9999 2.2903x +4.29 0.999 2.3074x +4.276
Root length
3 A y =-0.0007x + y =-7E-05x2 - y =-0.0006x +
gl S 0 0.9972 0.0091 0.9995  0.0002x+0.008  0.999 0.0079
Shoot dry weight
o i y=0.0002x2 - y =0.0002x2 - y=0.0002x2 -
“""‘“‘1) &.J)ﬁ 0.9985 0.0015x + 0.0046 0.9985 0.0018x + 0.0046 0.9975 0.0014x + 0.0039
Radicle dry weight
y =30.503x2 - y=30.359x2 -
T y=30.693x2 -
Al el 0.9994 230.41x +436.16 0.9999 330.1x + 430.55 0.9993 227.48x +422.06
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Figure 2. Replies Germination rate index response parental plant seeds fed with different sources of
fertilizer to cadmium stress
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Figure 3. Shoot length response parental plant seeds fed with different sources of fertilizer to cadmium stress
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Figure 4. Radicle length response of parental plant seeds fed with different sources of fertilizer to cadmium stress
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Table 3. Analysis of variance (mean square) for radicle dry weight, shoot dry weight and seed vigor index of
parental plant seeds fed with broiler litter and chemicals fertilizer under cadmium stress

Ol s ain sl ax o dzdly, SiS s azadle Sis i S Ay el
Source of variation df Root dry weight Shoot dry weight Seed vigor index
095 sled 2 0.000002 3 0.000004 3 269.89:
Fertilizer treatment (F)
pmesls lle 0.000009 3 0.00001 53 11827433
Cadmium concentration (Cd)
355 slesiXpgrasls 8 0.00000004 0.000001ns 14.232
FxCd
Uas-
45 0.00000002 0.00000008 10.66
Error
CV ¢ 4.23 3.22

DOl e 2oy 0 5V il maw )0 s pire g o S af G gy

ns, **and *: Not-significant, significant at 1% and 5% level of probability, respectively.
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Abstract

Soil and water resources pollution with heavy metal such as cadmium reduced their germination
and growth. Appropriate parental plant nutritional plays a major role in the creation of seeds with
better ability germination. The germination response of parental plants seed treated with different
sources fertilizer to cadmium toxicity was evaluated as factorial experiment in completely randomized
design with four replications. The treatments were consisted of three levels of seed produced from
grown parental plant under different nutritions (Broiler litter, chemicals fertilizer, no fertilizer
amendment) and four concentrations of cadmium (20, 40, 60 and 80 mg/L Cd) plus control. In this
experiments germination percentage and rate, shoot length, root length, shoot dry weight, root dry
weight and seed vigor index were investigated. The results showed that with increasing concentrations
of cadmium, indices of germination were reduced in fertilizer treatments. Broiler litter treatment was
considered as best treatment to improve all germination parameters. Germination percentage in broiler
litter did not follow a specific trend and germination rate coefficient only for chemical fertilizer had a
significant regression equation. But shoot length, radicle length, radicle dry weight and seed vigor,
decreased in the form of quadratic trends. Shoot dry weight was only reduced in the form of quadratic
trend in the chemical fertilizer. Radicle length was the most sensitive parameter to cadmium toxicity in
comparison with other parameters, because it was decreased in comparison with all treatments, with a
slope steeper. In summary, It can be concluded the quality of seeds fed with organic fertilizer is more
than the chemical fertilizers for grow in soils with higher risk of cadmium contamination, which its
show the superiority of seed production in organic conditions.
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