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Table 1. Analysis of variance (mean square) of the effect of burial depth on the percentage of germination in
pots, missing seeds, germinated seeds in petri dishes after their retrieval from the soil, percentage of dead and
live seeds in different species of Amaranthus

Mean Square

A. albus siws g 2

b:? ST 2 0 M ool sl slayds ‘5’) > °~>)'-43‘5? . 03,0 gloyds oaij sloydy
@2 Emerged in Missing seeds Germlnat.ed in petri Dead seeds  Viable seeds
df pot dish
15
)_’S) . 2 2.00 ns 50.66 ns 2.00 ns 12.66 ns 78.00 ns
Replication
O_” e 7 2153.14%* 157.61%* 36.47 ** 5.71 ns 1357.33 **
Burial depth
Uas
14 166.57 20.19 5.04 8.85 149.61
Error
CV (%) 71.70 49.01 64.19 127.54 18.25
A. belitoides ooz wg,> b
5
)_’SJ . 2 28.66 ns 0.00 ns 16.66 ns 4.66 ns 56.00 ns
Replication
oS oo 7 3569.42 ** 65.42 * 78.38 ** 2438 2616.38 **
Burial depth
Uas
14 20.28 16.00 12.09 4.66 36.95
Error
CV (%) 30.36 53.33 67.31 81.00 8.68
A. chlorostachys s, s wy,> zG
15
’_’S) . 2 2.00 ns 8.66 ns 2.00 ns 2.66 ns 8.66 ns
Replication
“"_50 s 7 2.19ns 59.42 * 17.42 ns 15.90 * 166.76 *
Burial depth
Uas
14 5.04 20.85 13.42 6.47 49.04
Error
CV (%) 149.77 48.93 146.58 66.38 8.45
A. retrofelexus ;a8 aiy, og,> 2
5
)_’SJ . 2 48.66 ns 82.66 * 0.66 ns 0.66 ns 52.66 ns
Replication
“"_30 s 7 3021.33 ** 147.80 ** 22.00 * 13.33 ns 1739.33 **
Burial depth
Uas
14 43.33 18.66 8.28 11.33 95.33
Error
CV (%) 42.01 38.12 69.08 91.81 14.98
A VIFIiS s g5 26
<
)_)S) . 2 2.66 ns 32.00 ns 4.66 ns 2.66 ns 20.66 ns
Replication
Q_” Ses 7 26261.33 ** 96.00 * 34.19 ** 13.61 ns 2232.00 **
Burial depth
Uas
14 6.47 22.85 6.19 8.76 44.28
Error
CV (%) 13.16 47.80 64.90 93.47 10.45

RO Y S PP AW AR VSR [ SIS NPT PR CE XA RA RS JCPTS | P S
# %% and ns indicate significance at the level of 1%, 5% and non-significance, respectively.
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Fig. 1. Effect of burial depth on seed dynamics of
different species of Amaranthus

“Bars indicate the standard error of mean.
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Table 2. Analysis of variance (mean square) for the effect of high temperature and duration of exposure to
high temperatures on germination percentage, percentage of live and dead seeds in different species of roe
deer

Mean Square

(4. albus) suiw g, G

pevess égL;.a 6‘3‘)] a0 R3S 0354315? 043} Lgl.:o)_\g 03 o L_gLQ)..'\.)
S.0.V. df Germinated in petri dish Viable seeds Dead seeds
Temperature Ls 6 4176.63 ** 2322.09** 356.82%*
Time .,L; 2 1212.19%** 315.61%* 231.61*
Lo ;X Lo
oleles . 12 309.96 ** 355.61** 44.73 ns
TemperaturexTime
Error U 63 115.49 106.92 48.45
CV (%) s oy 0oy 77.02 14.93 44.39
(A. belitoides) ools> s, 2
Temperature Lo 6 231.30 ** 55.55 ns 203.87 **
Time .,L; 2 117.90 * 40.19 ns 127.42 ns
Lo ;X Lo
e 12 31.01 ns 49.74 ns 42.53 ns
TemperaturexTime
Error W 60 34.09 83.17 49.01
CV (%) &l yuss oy oy 144.26 11.59 40.17
(A. chlorostachys) s yus (ws 5>z
Temperature Lo 6 4263.49 ** 2899.87 ** 157.96 **
Time .\L; 2 1089.33 ** 379.61 * 229.33 **
Lo ;X Lo
ol . 12 200.44 * 204.06 ns 24.44 ns
TemperaturexTime
Error U 60 99.61 120.06 38.34
CV (%) ol yuis oy oy 51.24 16.83 39.64
(A. retrofelexus) jo 5 aiu, w9y 26
Temperature Ls 6 1325.20 ** 685.07 ** 306.15 **
Time .,L; 2 203.61 ** 58.85 ns 144.00 *
Lo ;X Lo
oLytes 12 67.39 ns 109.74 ns 23.77ns
TemperaturexTime
Error W= 60 40.06 78.73 41.01
CV (%) &l yuis oy oy 89.20 12.03 33.45
A. VIFidiS) 5w wg,> g6
Temperature Lo 6 442.85 ** 160.63 * 89.20 ns
Time .\L; 2 600.57 ** 17.33 ns 332.76 **
Lo ;X Lo
oleyrles . 12 175.23 ** 228.44 ** 31.87 ns
TemperaturexTime
Error U 60 25.84 76.82 47.49
CV (%) &l s oy oy 107.83 11.18 39.97

A3k e (5l S pas g a3 B ey ) mhaw jo (g ls cire saimslis LS S NS g
# %% and ns indicate significance at the level of 1%, 5% and non-significance, respectively.
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Fig. 2. Effect of pretreatment with high temperatures and different durations of exposure to high
temperatures on germination percentage and viable and dead seed percentage of A. albus (Maximum
germination of this plant in optimum temperature (25 °C) was 89% in laboratory condition).

*Bars indicate the standard error of mean.
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Fig. 3. Effect of pretreatment with high temperatures and different durations of exposure to high
temperatures on germination percentage and viable and dead seed percentage of A. blitoides (Maximum
germination of this plant in optimum temperature (25 °C) was 59% in laboratory condition).

"Bars indicate the standard error of mean.
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Fig. 4. Effect of pretreatment with high temperatures and different durations of exposure to high temperatures on
germination percentage and viable and dead seed percentage of 4. chlorostachys (Maximum germination of this
plant in optimum temperature (25 °C) was 26% in laboratory condition).

“Bars indicate the standard error of mean.
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Fig. S. Effect of pretreatment with high temperatures and different durations of exposure to high
temperatures on germination percentage and viable and dead seed percentage of A. retroflexus (Maximum
germination of this plant in optimum temperature (25 °C) was 93% in laboratory condition.

«Bars indicate the standard error of mean.
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Fig. 6. Effect of pretreatment with high temperatures and different durations of exposure to high
temperatures on germination percentage and viable and dead seed percentage of A. viridis (Maximum
germination of this plant in optimum temperature (25 °C) was 88% in laboratory condition).

#Bars indicate the standard error of mean.
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Evaluating the effect of high temperatures and burial depth on seed fate

of different species of Amaranthus weed
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Extended Abstract

Introduction: The different species of Amaranthus species are among the most important damaging weeds in the
world. Due to the importance of studying the effect of management factors on seed dynamics of different weed species,
this experiment aimed to investigate the effect of burial depth and high temperatures on the seed dynamic of different
species of Amaranthus in Golestan province including white pigweed (4. albus), prostrate pigweed (4. belitoides), hybrid
Amaranthus (4. chlorostachys), redroot pigweed (4. retrofelexus) and green Amaranthus (4. viridis) were performed.

Materials and Methods: This research was conducted on five amaranthus species of white pigweed, prostrate
pigweed, hybrid Amaranthus, redroot pigweed and green Amaranthus at the seed laboratory and greenhouse of Gorgan
University of Agricultural Sciences and Natural Resources. In the first experiment, seed emergence of different species of
Amaranthus was studied in eight burial depths including 0, 1, 2, 3, 4, 5, 7, and 10 cm. In the second experiment, seeds
were exposed to 50, 60, 70, 80, 90, 100, and 110 °C temperatures for 5, 10, and 15 minutes

Results: All seeds of 4. blitoides and A. viridis germinated in the topsoil (zero depth); But, in A. albus, A. retroflexus,
A. chlorostachys, 93%, 83%, and 3% of the seeds were emergence at the soil surface, respectively. By increasing the
burial depth to one centimeter, the percentage of seeds emergence in different species of Amaranthus decreased
significantly and was negligible at > 2 cm depth. Germination test performed on retrieved seeds showed that zero to 16%
of the seeds were able to germinate in petri dishes, and most of the non-germinated seeds were viable. In all species
except for 4. chlorostachys high temperatures reduced the germination percentage.

Conclusion: Due to the reduction of seed germination percentage of different species of Amaranthus from a depth of
more than one centimeter of soil, it seems that the use of conservation and conventional tillage methods has a good
potential to reduce infestation of fields by these weeds. Also, although high temperatures reduce weed infestation in
fields, they do not have a significant effect on depleting the seed bank of these species.

Keywords: Amaranthus, Emergence, Germination percentage, Management factors, Persistence, Seed bank
Highlights:

1- Seed dynamics of different species of Amaranthus were affected by burial depth and high temperature
2- Deep burial of seeds of different species of Amaranthus causes the stability of their seeds in the soil seed bank.
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