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Table 1. Mean squares of variance analysis of salinity effect on germination percentage, germination speed,
seed vigor index, radicle length, plumule length and seedling length in redroot pigweed.

peigle S bz aen  Gahrcem o etk arsle b aels b
Source of <ol Germination ~Germination Se?e duvi uo.r Radicle Plumule Seedling
variation df percent speed & length length length

Salinity 5,55 5 343466 8.34" 20.25 6.11" 8.34° 27.55
Error Ws 18 14.22 1.16 0.10 0.02 0.02 0.06
CV Dol pois o0 - 9.75 13.13 13.91 8.33 6.63 5.78

* Significant in %35 error probability R STy - P AP K P
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Table 2. Comparison of means of salinity treatments on germination percentage, germination speed, seedling
vigor index, radicle length, plumule length and seedling length of redroot pigweed.
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Stress  Germination Germination Radicle plumule length ~ Seedling length ~ Seedling
(bar) percent speed (day'l) length (cm) (cm) (cm) vigor
0 77.00 a 19.48 a 327a 452a 772 a 525a
-2 57.00b 12.52b 3.19a 3.54b 6.81b 440D
-4 56.00 b 9.50 ¢ 2.84b 2.60c¢c 5.44c¢ 3.04c¢
-6 29.00 ¢ 5.25d 1.62 ¢ 1.37d 3.00d 0.86d
-8 10.00d 1.99¢ 0.75d 1.15de 1.90e 0.19¢
-10 3.00e 0.50e 0.52¢ 1.00 e 1.52¢ 0.04 e
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Means followed by similar letters in each column don’t show a significant difference based on LSD test at
5% probability.
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Table 3. Mean squares of variance analysis of drought effect on germination percentage, germination speed,
seed vigor, radicle length, plumule length and seedling length in redroot pigweed in drought stress

FESN | S ales o s > L% T Jsb o LS
e gl 0 Gl ey Gl e SR 027 - azdle b azalS Job
Sourc é';)f vériation ¢l Germination  Germination — Seed axelS Plumule Seedling
df percentage speed vigor index Ii::;}lle length length
Drought s 5 4287.06" 247.46 20.96 1117 9.72" 14.17°
Error Uas 18 13.55 1.99 0.07 0.06 0.05 0.12
CV(%) ol s oo - 9.48 13.57 11.05 11.62 12.60 11.05

* Significant in %35 error probability aoyo i Jlisl gl jo (g)ls e
308 Aoy o> gl 5,m e azale g azady) Jsb @zl 4k (Sl Lo p g 20 p (i3 lajlen S0l dlia —F Jgux
B G R

Table 4. Comparison of means of drought stress on germination percentage, germination speed, seedling
vigor, radicle length, plumule length and seedling length of redroot pigweed.

3lez e e axade; Jobo azaile Jsb azelS Jsb i

OB s Gl se)d <
Gy 5 (o gl) (o) (ragile) azals

Stress Germination Germination speed Radicle Plumule Seedling Seedling

J length .

(bar) percentage (day™) (cm) length (cm)  length (cm) vigor
0 77.00 a 19.48 a 327a 452a 772 a 525a
-2 70.00 b 14.60 b 327a 325a 6.77 a 472b
-4 51.00c 9.68 ¢ 2.27b 2.52b 5.77b 294c
-6 31.00d 4.05d 2.70b 212¢ 4.82¢ 1.49d
-8 1.00e 055e 0.00c 0.00d 0.00d 0.00e
-10 0.00e 0.00e 0.00c 0.00d 0.00d 0.00e
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Means followed by similar letters in each column don’t show a significant difference based on the LSD test
at 5% probability.
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Table 5. Parameters and R* of logistic regression to determine germination percentage of red root pig weed
affected by salinity and drought stresses

Sz o
Drought Salinity
sl
b el calps i bl mlans by e syt sl mlau
5 st
Coefficient Standard Probability Coefficient ~ Standard  Probability
Parameters
rate Error level rate Error level

A 68.859 6.042 0.0014 73.195 4277 0.0004

B 5.713 1.940 0.00603 5.850 1.306 0.0208

Xsg 3.756 0.280 0.0009 3.581 0.175 0.0003

R’ 0.95 0.98

Jeily calizes ol o 508 ady) g S gl (Sialer e p Grnd 6lp Stz (G55 Joe (s o pl 5 ol -8 Joua
S g (S

Table 6. Parameters and R* of logistic regression to determine germination speed of red root pig weed
affected by salinity and drought stresses

s S
Drought Salinity
la 2l L Lo i sl Loz Lo e Loz
S l)) i po yldae s st J gl lyo e 5 sl J gl
Coefficient  Standard  Probability Coefficient Standard Probability
Parameters
rate Error level rate Error level
A 19.166 1.418 0.0009 20.423 2.370 0.0033
B 4.120 0.867 0.0261 2.809 0.683 0.0177
Xs0 2.884 0.205 0.0049 2.857 0.340 0.0008
R’ 0.98 0.99
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Figure 1. Effect of salinity and drought stresses on germination percentage of redroot pigweed. Lines
represent the functional three-parameter logistic model fitted to the data.
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Figure 2. Effect of salinity and drought stresses on germination speed of redroot pigweed. Lines represent
the functional three-parameter logistic model fitted to the data.
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Abstract

Salt and drought are two major environmental stresses that affect growth and development of
plants. In order to study the effects of sodium chloride and polyethylene glycol (6000) on
germination characteristics and early seedling growth of redroot pigweed (Amaranthus retroflexus),
two completely randomized designs with 4 replications were conducted at Weed Research
Laboratory of Bu-Ali Sina University, Hamedan in 2015. The treatments were salt and drought
stress as osmotic potential at six levels (zero (control), -2, -4, -6, -8 and -10 bar). The results
showed that when stress increased, germination percentage, germination speed, radicle and plumule
length, seedling length and seedling vigor index decreased significantly (p< 0.05). With an increase
in the intensity of salt and drought stress from zero to -10 bars, redroot pigweed seed germination
reduced about 96 and 100 percent, respectively, compared with the control. The highest seedling
length in both stresses was observed in the control (7.71 cm) and by increasing stress intensity to -
10 bars in both salinity and drought stresses, seedling length was reduced to 1.52 cm and O cm,
respectively. Fitting of the three-parameter logistic model provided a successful estimation of the
relationship between salt and drought stress levels and germination percentage of redroot pigweed
as well as germination speed. This model showed that salinity and drought stress at -3.58 and -3.75
bars caused a 50% reduction in maximum germination percentage of redroot pigweed. In addition,
50% decrease in germination speed caused by salinity and drought stress was observed in -2.58 and
-2.88 bars, respectively.
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Highlights:

1- The germination characteristics of redroot pigweed were studied under salt and drought
stresses.
2- Drought stress reduced germination percentage of redroot pigweed.
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