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Abstract

Background and Objectives

Weed seed bank in the soil is an essential source of weeds that enables them to be present in
the fields. The seed bank density in a crop may reach a million seeds per square meter.
Depending on the crop operation, crop rotation, and herbicide selection, the weed seed bank
differs according to the location and time. Due to the economic benefits and improved crop
ability, plant remains have become an attractive and acceptable way in agriculture.
Allelopathic plant remnants can have a beneficial effect on weed control. The allelopathy of
these plants plays a vital role in controlling the seed bank of weed soils. Therefore, this study
was conducted to investigate the effect of mixing different amounts of residues of three

medicinal herbs on the potential of the weed seed bank in the Malekan region.

Materials and Methods

This study was carried out at Malakan Azad University labs in 2018. Treatments included
mixing different amounts of residues (0, 50, 100, and 150 g / m?), and three medicinal plants
were cumin, seaweed, and marjoram. Samples had taken from a depth of 0 to 20 cm in an
ocher system (7 cm radius) to measure the soil's seed bank. Weeds were isolated, and their
species were identified. Laboratory studies were conducted to determine the germination
strength of these seeds. This part of the experiment was carried out with three replications in

a completely randomized design.
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Results

In total, 53915 weed seeds were detected per square meter. The highest seeds in the soil
belonging to weed carnivorous and lambspeed were 33254 and 12457 seed per square meter of
soil, respectively. The seeds of these two weeds included 95.4% of the seed bank of soil weeds.
In this study, the remnants of seaweed and marigold caused a significant decrease in
germination characteristics and the growth of seedlings of these weeds. Remains of cumin
have little effect on the traits studied. Seed germination and seedlings growth of these weeds
decreased by 44.7% and 84.9%, respectively.

Discussion

By increasing the amount of application of the remains, a more significant reduction in
germination and weed growth was achieved. The remnants of the two herbs had a similar
effect on germination and seedling growth. Overall, this study showed that the remnants of

medicinal plants could reduce the diversity and abundance of seed banks of soil weeds.
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Table 1. Number of weed seeds identified up to 20 cm depth of soil in the area

=% g S o a g e E € o 3 5 Q % 3
£ %t €5 E 28 £§ 3¢ 32 25 3% 58 E  sg 3
Weed type £5 82 53 o g8 28 =g £g& 83 ©S& g = EE £
s g$w® 32 3 >8 52 88 S5 =2 &g §£3 S 33 =
EB ) - S O L o © L2 %X £ [l S ®© = g = @
<~ ) < S > o O <g 3 a]
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Number of weed
seeds per square 33254 12457 320 601 229 105 58 121 45 309 48 53 315 53915
meter
Table 2. Analysis of variance of traits studied in weeds
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Crop Type 2 133.766 1.141 93.874 5.027" 251 7.023™ 136.114" 8.869™ 118.468" 2.697
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Table 3. Comparison of traits averages influenced by type and amount of application of medicinal plant

residues
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Cumin 50 64.87% 4.433%¢ 4,700% 4.900%° 9.367% 4.700° 9.067% 70.20° 4.000°¢ 9.233°
Cumin 100 67.60° 2933 4.333*¢ 55672 9.833% 5.900° 9.867° 76.70® 4.633*° 9.467°
Cumin 150 63.30°9 3.567*¢ 3.467°°¢ 4.300°¢ 7.933%¢ 5.000° 8.233" 65.73% 3.600% 7.567%
Salvia 0 85.03* 4.867* 4.567® 5.800* 10.03% 5.233% 9.733% 78.37® 4.867® 10.47°
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The same letters do not differ from each other.
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Table 4. Comparison of traits averages influenced by residue use of medicinal plants

$ Y = Y— Y Y Y= 0 — 2 —

3 1S) [S) S) o © [Shi=] c =5 © o, 4
st £3g £3%g 555 5 £5 s3, £2 g2 £2%
= 0N o5 % SE X Eogg 2T¢ ST g 233 c 2 2= 2338
tti"E Sca TSP Tgo S o o O S5 2 o O S o T 8 ©°
S5 285 .8% ££23 ©23 L23 =<3o¢ = o =5 T 25
e ~ (2] =2 E o = v O = @ o= v S > o v v © L 5>
gee2 sgg 285 So§5® 5§ 25° SES £ 2 s2 38
g 3 '-5<8 E<E 80;_: = € c '-58 = 58 ES >

e S 3 20 T O 30 S 2= TS 3G6E

g 12 o 14 o 12 3O XS 3
0 2.411% 2178  69.86%  1.933% 25567  4.267%  73.31* 43228 57202
50 21897  2.211°  67.96® 1.978%  2.244% 3900 67.68%° 3.778% 4.844°

100 1544°  1.156° 5923  1.611°
150 0.9556° 1.078°  48.23¢

1.556°  3.456

0.7222° 0.9667° 2933  56.00° 2.589°  3.589¢

The same letters do not differ from each other.



e B3 1 ol oI5k sl ge ST i 5 (ssleme 03057 5 5 e \Y¢

23 Lbls 552 g (5 I5 ae D] r)L»gLJ\ iale
Sl Aoy s e 5 K R 2 olS 5
R U RV U TY PRk gy [ bl
S Ao s 5 5 g e s (K e 2l
() JS8) St 3y 5 sl me Dt (Db
Martino et al., ) .4 sl o 5 smui 0 sl Sy 5
5 s — U A e 5 se YV i8S Cale [ 51(2010
Jmsb s 50l 5o g YA 5 g — B 0T o3
Lepidium sativum s Raphanus sativus (glaasass y O
B 5 i — @ AST 315 OLE gl (sl 51§ ) 2 300
G5 lio 1y 28l 5T oy e Jsti VA 5
o DS 5Dl (g 3550 DS 5 b S
05 L3 s 5 (o 5T Cdlad ¢ oo ks fbs IS 5lutae
{(Elaloui et al., 2016) 4as e [2alS |y DlsT—P 5
Sl Ao i sols gma i1 olS EXEIT A
AL S e (g Sl ol sl
(Y Jgdm) Coils slaydn ghalsm Ao s 5 (6)ls e
Y S A LUNA RIS RPN Sy e
Iy oo 3 YYI8 5 A/ b jan 2alS o ls OlalE
93 2 s Eel pdasl sl sl pdy 54l Ao 5o
L slin 2l 0 0 53 0 500 510 3,008 Sl
s F el bl Slasd Giadl s A o
Ol aS 5505 342 (gadmie Sladss (F Jods)

Syl Jiasle ol sl sl e DL 5 das

S

65

64

percentage

63

62 4

61 4

Cyperus rotundus germination

60

Cumin

93w ie 03 e 8 V38 lasles s el Sy
Sols sine alS 13 pmiie s Ko gsselS
(F Jgdr) s 8 Eel ¢Sy laamalS Job s 1,
a0 laed 51 (glo 5 LS 5 JUisl 4 sl LnaalS S
loamalS 55 48, L o e slat T3 plol 5 LaaualS
b T ol L JSKS T 8™ ol ks i) B ol
CJlé mals” (Hegab et al., 2008) was o a1,
Sl 5 C5 s gl 3L 2550 LS 5 28 0 5T !
i 45 (5 5 sha Bl Al o laemalS
S8 o Ol G5l (o 53 4T los g 25155
o133l sl se LS 55U Cow (gle 3 LS
b3 Jes ol b il S L LG Gl
Colgi93 5 (oS (G s g 3508 4y i 5y S5 g
S5 (Bogatek et al., 2005) 355 o ATP 35S
I, RNASDNA s ol yls 3l sl se OS5, K05
23 JFHS Ladslal sl LS 5 idas o SralS
3DNA i o o 53 SIS 5 (o] o e
YL o 53 RNA S DNA 2alS 455 o RNA
55 el o BT b 2alT Loyl ol se LS5
S csv (Hegab et al., 2008) c—ul LUl s
S e Ol LT3 )y 0133k 3150 S5
b G s, 0T b s

sl gl (S5 g Lo ys

Salvia Marjoram

Figure 1. Comparison of cyperus rotundus germination percentages mean effects of soil treatment
with medicinal plant residues



\Yo Ve le ) oles FF dls (a8 Sl s

Qu_uéji:lf)ﬂ),\_ﬁé)g}_@féuﬁﬂ.w\
47 365 pdms lid = i S I ol jen 4 e
U1 Sl 5y IS e oo
LS lers S (S8 LS )l S
salS ol (Weir et al., 2004) &b oo S Jld
b g G o 3l daamal Us ) (1 LS 3508 (55
Aty A g s el Wl 5 o slacT 3
A s il
Plosps G4l deys

ﬁs\_dlb”JHwasb_,bq;J,'\yb@u
Ao ys o 53 Ll s p)ST pslie 5ol 5 S 0n
Sl ¢SO Jlas| CL_'"ﬁ Gnl_u)(:a il
g o5 Ll Sl ol 53 (Y dgudr) s (g )lo gme
el bl alygppes (G340l A3 p (5513 ne £
LS Eymiie s (Ko (silsolS 53 Ll
s S el alyes 31 (S5l A3 s e
3 B ol OLLE L s )S alis st
sl Ao 3 531y Gl e ralST i) e
3,08 e I L s S el alsses slasdy
Alps sl Giale Ao s 5o e el L
oS 53 prpnpa 53 0,5 N0 5 S e ad sl
SV sy (S i e 5 (K e sl
@LJ.,)PL;L.:,.L. il deo s oy sho ys YV/Y
Cble o T sty s @ a5 L i) 3 Zesl
g sl algses S5ailer 2 als ol » s
Cble 457 U0 gad sdaline 55 Martino et al. (2010)
sRaphanus sativus g jasl s doys = 5o il
el OT 3l aS” ALS ¢ 5 4 4y Lepidium sativum
Sl O gl odidngs
Alaps wpals Jsb

o aS 3l Ol aslllas 5 50 Slao il ylg 4 2
Ik Cio 53 Ll 3 p)lS palin y3 ol g5 25 0n
) 03 (Y ) ls (sl gme I Al walS
Lol iy e 51 ol OAlE ool Ll o
3 B ol olS 53 L by 2alS Ol

Comles il SIL gosls LralS Sodd a |, Ols
OLalS 53 aasal® sy 5 e g ad o 5 LS e
e el 3l s LS 5 4 el Jorl o s L
b, g4l s (Alagesaboopathi, 2010) Jfes S
25 RNA s 555 ST a0 el s (0T Sl 5l g
JEsl 5 5 (slo 3 DS 5 a2 5 b otis 5 e 5T
a5 Qb Jowa o QLS s il 5 4y ol 4 0T
e SIS B o el e D b
NETS I - GO J PPN BN A PRSP
(Hegab et al., 2008)
el ol ol U b
>JfJL§)‘A—iAJ>°L:?C}';LJ:~§rAJ{Lf~)JfCﬁ‘)>
J3om) 350 Sl gme S o sl emalS Jsb Lo 3 Ll
dsb AU e sble mls a5 LY
23513 LS 53 Ll Lol 3l o3l sl (slaemalS
Jsb 021y Gola ine 2alS hsmis o s glfrlf s
2l s a o s 8 sl (Sl o) slaemalS
L;,us;”umf@fﬂ,;(ﬁw PALERT- Yy
L s § 8ol Sl ol slaasal sl 31,
Jsb 53 2l Ol5ms Llay 5,08 Jiae (130G s
208N 3,8 Sl 3 ke sl (laaalS
S i s (Ko 530S 93 oo
GlaasalS Jyb 51, i, FY/F 5 FV/F C e
by 5 Lad g wdir (F Jsus) s § Eel ekl
635 8551 4 A slad g 53 otz ot T3
S35k A5 a5 5 WaasmalS Ay les iyls 5L
b o2 AL Lad g i (A e W5 e ol 2l
1S S b 53 e I G54
b ol 3 g p odaliie Sl S ol I L ol e
Sl oo 55 iyl y S st ol (63 S8
W5 sl S OLS 5 5 55 4 hemalS 5,57,
SN el S5 8 S5 b s e el
(oS 5l 53 00133k 3 ge DS 5 (eSS Sl
STl (Sl slag 5T C b by o o
0l Sl Sl g 45l s 5 SIS s



e B3 1 ol oI5k sl ge ST i 5 (ssleme 03057 5 5 e YY1

Slaamals W,y 5 il s (st JalS Cel,
LS o i ol gl el ey 2550 5 2 Saale
3d g e 53 0,5 N 38 las o by e
Ll ol (ltes Sl (it 5 pa lacile
GlaamalS Wiy 4S5y sba sls Ol g g,ls OlalE
AU o 5 slacile Lo slaemalS I 28 oSy
235515 s 0WLS Ll
S5 e
Lol 5 ol sie o asbobl Sl s S dlie oyl
S slacale ol eSSL sy g0l olS i Ll
ol 33T ol&ils a3 0 g Slas 1 sl o
S5 5l WileesS asbObl (gl ol 53 &S Ole d g

=

"”;u‘

References

Do 35 G0 5 3013 oS Sl i g e
G 03 293 0l8 a3 e e 53 8 00 5,
SFOF T s falS a5 o
el 2l Slaamals Jyb 5315 s s FH/A
S ol 44 42l 5 laaoalS s, (¥ ) s 5
0315 OLES Wy ol LaanealS 4 Laa) 1okl
(a1 b 5l pnlS Lodipla sl LS 5 &8
LAl o brazalS o bt Sl S LS 5 Js
iy 3 6yl e halS 1A (Hegab et al., 2008)
Jol 0l 3l sl e DS 5 U oo laamalS

D5

S o

Ll 5 5lS7 e (51580 (o 2l gl ol

Abugre, S., & Quashie-sam, S. J. (2010). Evaluating the allelopathic effect of Jatropha curcas aqueous extract
on germination, radicle and plumule length of crops. International Journal of Agriculture & Biology, 12(5),

769-772.

Aghsabeighi, F., & Termeh, F. (2001). Colored atlas of weed seeds in North Country cereals and their
identification key. Agricultural Research, Education and Promotion Organization, Karaj, Iran. [In Farsi]

Alagesaboopathi, C. (2010). Allelopathic effects of centella asiatica aqueous extracts on pearl millet (Pennisetum
typhoides L.) and cowpea (Vigna unguiculata WALP.). Pakstan Journal of Weed Science Research, 16(1),

67-71.

Arminante, F., De Falco, E., De Feo, V., De Martino, L., Mancini, E., & Quaranta, E. (2006). Allelopathic
activity of essential oils from mediterranean labiatae. Acta Horticulture, 723, 347-356.

Azizi, Kh., Ghalavnd, H., Heydarisharifabad, S., Modaressanavi, Gh., & M,Chaichi, M. (2006). Investigation of
intercropping and monoculture of annual alfalfa and its effect on Biological yield and soil seed bank under
rainfed conditions. Research and Construction in Agriculture and Horticulture, 19(3), 88-93. [In Farsi]

Bogatek, R., Gniazdowska, A., Stepien, J., & Kupidlowska, E. (2005). Sunflower allelochemicals mode of
action in germinating mustard seeds. In Proceedings of the 4th World Congress on Allelopathy,”
Establishing the Scientific Base", Wagga Wagga, New South Wales, Australia, 21-26 August 2005 (pp. 365-
369). Centre for Rural Social Research, Charles Sturt University in Wagga, NSW, Australia in August.

Elaloui, M., Soltani, I., Laamouri, A., Ennajah, A., & Houcine, S. (2016). Allelopathic activity of extracts from
leaves of Ziziphus spina-christi collected in five Tunisian ecotypes. International Journal of Innovation and

Scientific Research, 20(2), 333-342.

El-Rokiek, K. G., & EIl-Nagdi, W. M. (2011). Dual effects of leaf extracts of eucalyptus citriodora on
controlling purslane and root-knot nematode in sunflower. Journal of Plant Protection Research, 51(2), 121-

129.

Farajzadeh Memari Tabrizi, E., & Yarnia, M.(2011). Effect of Allelopathic combinations corn on the important
biodiversity of weeds. Annals of Biological Research, 2(5), 100-103. [In Farsi]



VYV Ve le ) oles FF dls (a8 Sl s

Ghanbarzadeh, A., Pazooki, A., Monem, R., & Mehdi Mirtaheri, S. (2014). Evaluation allelopathic potential of
some medicinal and vegetable plants on germination, and seedling growth of common lambsquarters
Chenopodium album. Journal of Biodiversity and Environmental Sciences, 4(4), 337-340. [In Farsi]

Gulden, R. H., & Shirtliffe, S. J. (2009). Weed seed banks: biology and management. Prairie Soils & Crops
Journal, 2, 46-53.

Han, C., Pan, K., Wu, N., Wang, J., & Li, W. (2008). Allelopathic effect of ginger on seed germination and
seedling growth of soybean and chive. Scientia Horticulturae, 116(3), 330-336.

Hassannejad, S., & Porheidar Ghafarbi, S.(2013). Allelopathic effects of some Lamiaceae on seed germination
and seedling growth of dodder (Cuscuta campestris Yunck.). International Journal of Biosciences, 3(3), 9-
14. [In Farsi]

Hegab, M. M., Khodary, S. E. A., Hammouda, O., & Ghareib, H. R. (2008). Autotoxicity of chard and its
allelopathic potentiality on germination and some metabolic activities associated with growth of wheat
seedlings. African Journal of Biotechnology, 7(7), 884-892.

Jalali, A. H. (2013). Changes in weed seed banks and the potato yield as affected by different amounts of
nitrogen and crop residue. International Journal of Plant Production, 7(1), 19-27. [In Farsi]

Khajavi, T., Avarseji, Z., Gholam Alipour Alamdari, E and Abbas Biyabani. (2020). Evaluating the effect of
pendimethalin herbicide residue on wheat and barely. Plant Productions, 42(4):483-494. [In Farsi]

Khan, M., Zakaria, M., Ali, F., Hussain, F., Imdadullah, S., & Musharaf, S. (2016). Allelopathic effect of
Populus nigra Bark on Zea mays in Agroforestry Ecosystems. Global Journal of Science Frontier Research,
16, 21-27.

Knox, J., Jaggi, D., & Paul, M. S. (2011). Population dynamics of Parthenium hysterophorus (Asteraceae) and
its biological suppression through Cassia occidentalis (Caesalpiniaceae). Turkish Journal Botany, 35(2),
111-1109.

Konstantinovic, B., Meseldzija, M., & Konstantinovic, B. O. (2008). Distribution of weed species seed under
different crops and in various soil lazers. Polish Journal of Natural Science, 5, 298-299.

Konstantinovic, B., Meseldzija, M., Korac, M., & Mandic, N. (2010). 201weed seed bank under some field
cultures. Research Journal of Agricultural Science, 42(2), 61-65.

Lin, L., & Cao, M. (2009). Edge effects on soil seed banks and understory vegetation in subtropical and tropical
forests in Yunnan, SW China. Forest Ecology Management, 257(4), 1344-135.

Mahmoodzadeh, H., Ghasemi, M., & Zanganeh, H. (2015). Allelopathic effect of medicinal plant Cannabis
sativa L. on Lactuca sativa L. seed germination. Acta Agriculturae Slovenica, 105(2), 233-239. [In Farsi]

Martino, L., Mancini, E., Almeida, L. F. R., & Feo, D. V. (2010). The antigerminative activity of twenty-seven
monoterpenes. Molecules, 15(9), 6630-6637.

Marwat, K. B., Khan, M. A., Nawaz, A., & Amin, A. (2008). Parthenium hysterophorus L. a potential source of
bioherbicide. Pakestan Journal Botany, 40(5), 1933-1942.

Pedram, M. Hatami A, Moradi Telavat, M & Tahmasebi, Z. (2021). Effect of seed treatment on physiological
traits of two safflower cultivarsunder defoliationd. Plant Productions, 43(4), 507-516. [In Farsi]

Shaik, G., & Kumar Mehar, S.( 2016). Mesquite (Prosopis juliflora DC.) has stimulatory effect on nitrate
reductase activity in rice seedlings. Journal of Experimental Biology and Agricultural Sciences, 4(1), 61-69.

Sisodia, S., & Siddiqui, M. B. (2010). Allelopathic effect by aqueous extracts of different parts of Croton
bonplandianum Baill. on some crop and weed plants. Journal of Agricultural Extension and Rural
Development, 2(1), 22-28.



e B3 1 ol oI5k sl ge ST i 5 (ssleme 03057 5 5 e \YA

Srivastava, R. (2012). Diversity of weed soil seed bank in Indian dryland and irrigated agroecosystems. Indian
Journal of Fundamental and Applied Life Sciences, 2(1), 30-37.

Viecelli, C. A., & Cruz-Silva, C. T. A. (2009). Effect of seasonal variation in Salvia allelopathy potential. Indian
Journal of Fundamental and Applied Life Sciences, 30(1), 39-46.

Weir, T. L., Park, S., & Vivanco, J. M. (2004). Biochemical and physiological mechanisms mediated by
allelochemicals. Current Opinion in Plant Biology, 7(4), 472-479.

Wogiatzi, E., Gougoulias, N., Papachatzis, A., Vagelas, 1., & Chouliaras, N. (2009). Chemical composition and
antimicrobial effects of Greek origanum species essential oil. Biotechnology & Biotechnological Equipment,
23(3), 1322-1324.

Wojciechowski, W., & Sowinski, J. (2005). Changes in the number of weed seeds in soil under different tillage
systems of winter wheat. Journal of Plant Protection Research, 45(2), 83-89.

Zahedi, S. M., & Ansari, N. A. (2011). Allelopathic potential of common mallow (Malva sylvestris) on the
germination and the initial growth of tomato, cucumber and cress. Asian Journal of Agricultural Sciences,
3(3), 235-241. [In Farsi]



