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ABSTRACT

To study the possibility of decreasing weed seed bank of artichoke (Cynara scolymus L.) by mycorrhizal
inoculation and mulches, a three replicated split plot design based on randomized complete block design
was conducted during 2017 and 2018 at the research farm of the Faculty of Agriculture, University of
Zanjan. Two levels of inoculation (inoculation with mycorrhiza and non- inoculation) were considered as
the main plots and a variety of living mulches (Trifolium alexandrinum and Lathyrus sativus),
polyethylene film (silver-black color), wheat straw, consistently hand weeding throughout the growing
season, once hand weeding and no-weeding were considered as sub plots. Results revealed that the
highest density of weeds seed (4453 seeds) was recorded in no-weeding treatment under non-mycorrhizal
inoculation conditions in 2018. The lowest weeds seed density was recorded in silver-black plastic mulch
treatment under mycorrhizal inoculation conditions in 2017. Seed frequency showed significant positive
correlations with seedling frequencies (R?=0.85); therefore, mycorrhizal inoculation and living and non-
living mulches application can be suggested as a solution to decrease the seed bank density.

Keywords: Hand weeding, living mulch, mycorrhizal inoculation, plastic mulch, wheat straw.
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Table 1. Some properties of the experimental field soil

Soil texture (ppm) Fe Mn (ppm) K (ppm)

P (ppm) N (%) OC (%) EC (ds/m) pH

sandy loam 0.4 0.4 156

0.21 1.75 1.2 7.32
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Table 2. Scientific names, family and life form of weeds in the field seed bank

Scientific name

Family

Life form (Category)

Echinochloa crus-galli L.
Convolvulus arvensis L.
Chenopodium album L.
Amaranthus retroflexus L.
Amaranthus blitoides S.wats L.

Poaceae

Convolvulaceae
Chenopodiaceae
Amarantaceae
Amarantaceae

Annual (Grass)
Perennial (Broadleaf)
Annual (Broadleaf)
Annual (Broadleaf)
Annual (Broadleaf)

9 C“ESLA BE ‘ﬂ)}gﬁd (JL-N BL) ék“ ‘JL‘*’ BL) lj"),)g.?‘
53 dle o3 s b s 55 il e Llae
a3 S 1E Ao S Jlel gl

o 55 S Wbl a3 Jols e
AU o Gl L SIS 8 sl ol (7 Jsus)



—AV 5404 byl dle 55 e s iy sSs
WSl o S5LS 55 A AVIV 5 OVIFY L ATaT
LS ap b ) 5 SOLoS1S o S G S
phe liln s (Shemglod Sty bl
SOl (b Ml 1S b el
bzedh oo 5 =il Lol 0 3 Lol s slaslas
JA G ady s s s sl e s 1) S

(8 Jsds) il

o 53 5 @l 5o 15,580 aslr a0l
SLWS15 s dle D> S edalin (8 sux)
Sl g5 sl b el Sl K ST
5 AT ladle s Ll SSL GS15 o it
53 ode LEOTAT 5 WAV e 1TAT-AY
O3k Ll 55 s 05 sles 5l S p SAS
5o Dl s el ey 15,58 250 L il

Sled LSy 13 (i a5y 5ol 3 m s

Lol Lls s (Soamglo,d Saadl gl

b3l Jlw 93 (b 5 sbacile jdy 15155 <8 yo (il g 42525 ¥ Jgaa
Table 3. Combined variance analysis of weed seed densities in two years of experiment

S.0.V Df Seed bank size
Year 1 25752144.05 **
ReplicationxYear 4 126090.48 **
Mycorrhiza 1 1081201.19 **
Year Mycorrhiza x 1 756201.19 **
Error 1 4 9469.05
Mulch 6 6286110.71 **
Mycorrhiza x Mulch 6 33967.86 **
Mulch x Year 6 1324521.83 **
Mulch x Mycorrhiza x Year 6 32512.30 **
Error 2 48 432495.24
C.V (%) 5.75
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NS, * and **: Not significant and significant at 5% and 1% of probability levels, respectively.

SREAe 1 0515 il 2 Sl x @l x 152,550 Jillte 31 dmmylio g5 —£ Jga
Table 4. Mean comparison of the intraction effecys of mycorrhiza x mulch x year on mean weeds seed densities

Treatment Lathyrus Trifolium Wheat No- Once- Consistently ~ Polyethylene
sativus L. alexandrinum straw weeding hand hand weeding film
L. weeding

Year Mycorrhizal 1053.33% 1113.339 1240.01"  1740.01"  1180.01V 653.33' 573.33'
(2017) inoculation

Non-mycorrhiza 1053.33% 1156.671 1263.33'  1816.67%"  1200.01% 696.67' 626.67'
inoculation

Year Mycorrhizal 1910.01¢ 1936.67¢ 2383.33¢ 3723.33°  2170.01f 956.67 896.67
(2018) inoculation

Non-mycorrhiza 2363.33° 2406.67° 2900.01°  4453.33*  2620.01¢ 1153.331 996.67
inoculation
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Means with the same letters are not significantly different based on Duncan’s test at the 5% of probability level.
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Figure 1. Weed seed bank density in two stages of sampling in the first and second years (2017 and 2018). Means with the
same letters in each year are not significantly difference based on Duncan’s test at the 5% of probability level.
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Figure 2. Regression relation of seed frequency between the first and second samplings in the first studied year (2017)
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Figure 3. Regression relation of seed frequency between the first and second samplings in the second studied year (2018)
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Figure 4. Regression relation of seed frequency between the first and second years (2017 and 2018)
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