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ABSTRACT

Keeping and returning plant residues to the soil not only improve the physical and chemical structure of the soil, but the presence
of chemical compounds of the residues can also reduce the germination and growth of weeds. In this regard, a factorial
experiment based on randomized complete blocks design with three replications was conducted at the experimental greenhouse
of agricultural research station of the college of agriculture and natural resources, university of Tehran in 2019-2020.
Treatments included three levels of plant residues (no-residues, residues of Brassica napus and Hordeum vulgare), two types
of soil (no-sterile and sterile), three levels of soil temperature (25, 35 and 45°C) and two types of weed (Amaranthus retroflexus
and Hordeum spontaneum). By increasing the temperature from 25 to 45°°, the final emergence percentage and emergence rate
of weed seedling in the no-residues increased and in the treatments with Brassica and Hordeum residues decreased. In both
sterile and no-sterile soils, the highest final emergence percentage (76.1 and 66.1%) and emergence rate of weed seedling (0.12
and 0.11 h't) were observed in the no-residues. In addition, in sterile soil, the mentioned treatment was very different from the
treatments of Brassica and Hordeum residues. Although the allelopathic effect of Brassica napus residues for controlling the
emergence of the H. spontaneum and A. retroflexus compared to H. vulgare was greater; however, both crops were able to
disrupt the emergence of the weeds. Therefore, preserving soil plant residues by strengthening the population of soil
microorganisms and the relative control of the weed population can be important in reducing the amount and cost of application
herbicides, environmental protection, and maintaining the stability of agricultural systems.

Key words: Allelopathy, final seedling emergence percentage, mean time of seedling emergence, seedling emergence
rate, sterile soil.
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Table 1. Physical and chemical properties of the experimental soil.
EC ocC Total N P K
Depth (cm) pH (ds m) (%) (%) (mg kg™ (mgkg™) Texture
0-30 7.5 0.68 0.77 0.08 6.61 108.00 Loam-Silty
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Table 2. Analysis of variance of the effects of studied traits on the seedling emergence traits of Amaranthus retroflexus
and Hordeum spontaneum.

Source of variation Degree of Final emergence Mean emergence Emergence
(SOV) freedom percentage time rate
Replication 2 234.02" 4.00m™ 0.000425M
R: Plant residues 2 8263.19™ 192.76™ 0.017611™
S: Soil type 1 6455.79™ 61.86™ 0.002914™
T: Soil temperature 2 525.69™ 2.84m 0.000014 "
W: Weed type 1 2455.79™ 5.84™ 0.000720™
RxS 2 4380.79™ 26.19™ 0.001904™
RxT 4 598.26™ 21.83™ 0.002652™"
R xW 2 141.89™ 0.25™ 0.000136 ™
SxT 2 34.95 6.64™ 0.000504™
SxW 1 5.78"™ 1.00M 0.000080"
TxW 2 1.62M 0.07"m 0.000033"
RxSxT 4 8.91m 3.02" 0.000248 ™
RxSxW 2 39.12m 0.11m 0.000009 ™
RxTxW 4 3.35M 0.24"m 0.000027 ™
SxTxW 2 48.8™ 0.09™ 0.000009 ™
RxSxTxW 4 6.13"™ 0.11m 0.000008 ™
Error (=) 70 35.69 0.67 0.000066
CV (%) (ol 5 4259) - 11.05 7.40 8.58
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" and **: Non significant and significant differences at 1% level of probability, respectively.
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Table 3. Mean comparison of the effects of plant residues, soil type and weed type on seedling emergence traits of
studied weeds.

Final emergence Mean emergence time  Emergence rate

Treat Level of treat percentage (%) (day) (h))
Plant No-Residues 71.11a 8.50c 0.120a
residue Brassica 48.75b 11.92ab 0.086b
Hordeum vulgare 42.22¢c 12.92a 0.079c
Soil type Sterile_ 61.75a 10.36b 0.100a
No- Sterile 46.29b 11.87ab 0.090b
Weed Amaranthus retroflexus 49.25b 11.34a 0.092b
Hordeum spontaneum 58.79a 10.88b 0.097a

ied 1 )3 &G o 53 (T 13 fmn 5l Osoky O 53 S e O G Jil (Tl sla e *
*Mean with in each Column having at least same letter are not significantly difference at 1% level of probability.
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Figure 1. Mean comparison of the effects of soil temperature on final emergence percentage of studied weeds.
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Table 4. Mean comparison of the effect of plant residues x soil type on the seedling emergence traits of the studied

weeds.

Plant residues x Soil type

Final emergence

Mean emergence time Emergence rate

percentage (%) (day) (h)

No-Residues x Sterile 66.11b 8.82d 0.11b
No-Residues x No- Sterile 76.11a 8.29% 0.12a
Hordeum vulgare x Sterile 62.50b 10.55d 0.09c
Hordeum vulgare x No- Sterile 35.00d 13.30b 0.07e
Brassica napus x Sterile 56.67¢ 11.81c 0.08d
Brassica napus x No- Sterile 27.78e 14.03a 0.07e

.M.L..a);dﬁ_CLAJ:gjuTJ\:@.uQ}LEQJ.\{QPJAJAJJLLAJFJE!»‘5\)l: L;La;,;}l._.ae:e
“Means in each column having at least same letter are not significantly difference at 1% level of probability.
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Table 5. Mean comparison of the effect of plant residues x soil temperature on the seedling emergence traits of the
studied weeds.

Final emergence

Plant residues x Soil Mean emergence time  Emergence rate

temperature percentage (%) (day) (hh)
No-Residues x 25 °c 67.92b 9.90e 0.10c
No-Residues x 35 °c 69.17b 8.31f 0.12b
No-Residues x 45 °c 76.28a 7.31g 0.13a
Hordeum vulgare x 25 °c 56.67¢ 11.02d 0.09d
Hordeum vulgare x 35 °c 49.17d 11.67cd 0.08e
Hordeum vulgare x 45 °c 40.42e 13.08b 0.07f
Brassica napus x 25 °c 49.17d 11.88c 0.08e
Brassica napus x 35 °c 43.33e 12.95b 0.07f
Brassica napus x 45 °c 34.17f 13.93a 0.07f

.Mu\.p):d.i;_cl:,..p_g;\»T;\:&mQ,LJu‘Q}Jgo};“ja):&):&»df‘}élbg\)l: su;ni;l._.me
*Means in each column having at least same letter are not significantly difference at 1% level of probability.
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Table 6. Mean comparison of the effect of soil type x soil temperature on the seedling emergence traits of the studied
weeds.
Soil type x Soil temperature Mean emergence time (day) Emergence rate (h)
Sterile x 25 °c 9.81c 0.10a
Sterile x 35 °c 10.12¢ 0.10ab
Sterile x 45 °c 11.15b 0.09bc
No- Sterile x 25 °c 12.06a 0.08e
No- Sterile x 35 °c 11.83a 0.09de
No- Sterile x 45 °c 11.73a 0.09de

.Mw):&cla,.:):G)DT)\:&MQJUJQ}J\{Q‘,:.«}A):J;LAJP&:_JS\b‘gl)\:L_;uaij\:»%
“Means in each column having at least same letter are not significantly difference at 1% level of probability.
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Figure 2. The effect of studied treats on final seedling emergence percentage of Amaranthus and Hordeum spontaneum.
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Table 7. Mean comparison of the effect of plant residues x soil type x soil temperature on the seedling emergence
traits of the weeds.

Plant residues x Soil type x soil temperature  Mean emergence time (day) Emergence rate (h?)
No-Residues x Sterile x 25° 10.32f 0.09f

No-Residues x Sterile x 35°c 8.41h 0.12bc
No-Residues x Sterile x 45 °c 7.45ji 0.13a
No-Residues x No -Sterile x 25°c 9.48fg 0.10de
No-Residues x No -Sterile x 35°c 8.22hi 0.12b
No-Residues x No -Sterile x 45°c 7.17] 0.13a
Hordeum vulgare x Sterile x 25°c 8.92gh 0.11cde
Hordeum vulgare x Sterile x 35°c 10.14f 0.09¢ef
Hordeum vulgare x Sterile x 45°c 12.59de 0.08gh
Hordeum vulgare x No -Sterile x 25° 13.12dc 0.07ghi
Hordeum vulgare x No -Sterile x 35°c 13.20bcd 0.07ghi
Hordeum vulgare x No -Sterile x 45°c 13.57abc 0.07ghi
Hordeum vulgare x Sterile x 25°c 10.17f 0.09ef
Hordeum vulgare x Sterile x 35° 11.82e 0.08g
Hordeum vulgare x Sterile x 45°c 13.43bcd 0.07hi
Brassica napus x No -Sterile x 25 °c 13.59abc 0.07hi
Brassica napus x No -Sterile x 35°c 14.08ab 0.07hi
Brassica napus x No -Sterile x 45 °c 14.44a 0.06i

.ijzg‘.ﬁ.:ck.u)zé)hT)bdmC)JUJQJ.L{Q)LAJAJJSJ:LAJ;;’gﬂ‘_}i\bgl)béuﬁg*

“Means in each column having at least same letter are not significantly difference at 1% level of probability.
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Figure 3. The effect of studied treats on seedling emergence rate of Amaranthus and Hordeum spontaneum.
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