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5- Solarization
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Table 1- Physical and chemical characteristics of soil
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3- Least significant difference
4- Convolvulaceae
5- Amaranthaceae
6- Portulacaceae
7- Brassicaceae
8- Poaceae
9- Polygonaceae
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1- Seed Extraction



403 gLl o Slas 9550 slacile iy iy o bl e Sy 1 2l 5

S 2 5 Gl iy s o152 g

(o i) Gos Amaranthus sp.  Convolvulus arvensis

(Depth (cm))

Sisymbrium irio

0-20 50.0

25.0 25.0

il 5l ler o log jaw SOl adgr o cldlS g, padais
131, ol olS colby ol 5 5 aluols 5y (lacile jales
ol Gl diwled b sladiss pl lae
s SOk @b job 4 (alesdpd conde slagly)
a2 ,51.(4 Jgaz) (pOI0L) sls 51,5 15k cou ) 5 slacile
b anlil 2 o pde slagh), 405 5 5 gladile )4 sl
o= 5 J=8 5 ladile b adgl sl 4 Cos 05 (yobl
Oyt (g 8l Gili8l 0b5 ol 4 {2 Jga2) piales]
ol ol aals 4y ju glacale Hb s (ST )58l
Cinlafl o393 Lol 3 iyp cile (clatisS o lulis i sl
Lol Jold (olir b i iliie slaloss 556 cos
Oy 90y g Blad lapyshl b anlil 5 s g o (Sl
4 G )3 87 481 93 25 54 AL iy i 4 s

(1 Us) ol jzals sals

SB35 gladile )y (o 1515 Aleld (il 9 (%S

slaasss e (3 Jodn) ws osnlie aoy> 22/00-70/00
j8 ol 5l %3 (B by od KL jpe sladile sy
o L (1) ohlSan g GB35 dudy el )3 o oss (3)l5S
mcale (Sl a8 asl o ely; calisee GY qae > i slacale
95/07) il ooy 90/73) Lug) > dlasSs Sy a2 p» sl
plo 3l i (203 BT/17) w3 jmiie g ()3 93/46) > 10y
Lawgie yob 4 45 10l U5 (30) ()], 5 () gumpouns 392 LaigS
slacale 4 by ye igh o d)lg , SSb 4y a5 (5y93 Loy 95
iz jya sladile [l ao) oy s g 029 luss 52
o 6L Siaren 48 Lowl jl o IS job 405,85 o Lite
S jloas s glayis b aliai;ﬁl.oﬂ ) 0dj 43]9? slraxals
b ey co e cla by (6,65, L (33 23) 5 d9g

— 1600 + a
2 2
A8 1200
13
C
B
,?? E 800 -
32
2 o
A
3 2 400 e ;
\‘/)‘ E g
3 ]
33 o R
L2
. 3’\9) g’\y o \7‘9; \fya 57 ? \ >
\)9\ . {)\9 {)J \y)) fo \So
b 5 g ° : 3\
N S & &7 N &
S o O & D
. QQ' \QJ Qa%\ Q \‘;"Q @Q’
\%c)\ \\Qﬁ \\0 i IG\Q‘(\ (\6
& Q = €
,\\0
Q
N 30 ledile o poe oy

Weed management strategies
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Figure. 1- Effect of non-chemical management strategies on seed number of weeds
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Means with the different letters have significant difference according to LSD (p<0.05).
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Table 4- Variance analysis (square means) for the effect of weed management strategies on seed density

Ol @il &3l a3 240515
(S.0.V) (df) (Seed density)
"’S’ . 2 128.571**
(Replication)
Sesd 6 81845.714**
(Treatment)
(e 12 828.571
(Error)
L/L{ 20 -
(Total)
0 - .
(CV (%))

**: Significant at 1% probability level
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Table 5- Variance analysis (square means) for the effect of non chemical management strategies on growth indices and fresh
and dry weight of spinach

odlo go (5
Ol S 2o @33l a4y S gl gWy)l Sy e pad LS Sid 50
(S.0.V) (df) (Canopy height) (Leaf area index) (Dry matter (Fresh weight)
accumulation)
"_’S . 2 7.509 0.10 1920.464 37059.579
(Replication)
Sesd 6 22.679** 3.628** 248624.681** 893362.902**
(Treatment)
s
12 0.155 0.024 36.959 697.682
(Error)
L}{ 20 - - - -
(Total)
(%) Ol o g
2.89 421 1.46 2.24
(CV (%)
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**: Significant at 1% probability level
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Table 6- Square means for effect of non chemical management strategies on growth indices of spinach
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(Treatment) (Canopy height (Leaf area index) (Dry matter accumulation (g.m))
(cm))
> skl 11.75b¢" 3.11d 226.17¢
Barley residues
P bl 13.25ab 3.79ab 354.61d
Sunflower residues
e bl 11.50cd 2.68¢ 173.83f
Garlic residues
o o b 17.75a 5.36¢ 823.17a
Solarization with dark polyethylene
Glas ol b (aukil
Solarization with transparent 15.50ab 3.97a 585.33c
polyethylene
2 09 15.50ab 4.60bc 678.89b
Hand weeding
wald 10.00d 2.21f 48.17g
Control

(P<0/05) 5,155 LSD (yg051 (bl y1 ()l sine coglis (g y 5> S o gy syl slnpuSileo *
Means with the different letters in each column have significant difference according to LSD (p<0.05).
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Figure. 2- Effect of non-chemical management strategies on fresh weight of spinach
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Means with the different letters in each column have significant difference according to LSD (p<0.05).

W wyy 5 00 (S (1) ol 0sd asles 5 alS (clacelow
eeel ol as asb o cdbe oyl e 5 (40 5 24 21)
e gladde (il g ilen clagisl cumer JialS
Syl JLss an 1y ol 5,Sloe g Ay dgute Busb (pl 519 20,5 0
3t U Loy yobl 5,8 a8 asly Hlebsl (6) e ¢ oo
D)8 Glad (yebls b duslis jd @) oS 5 Sles g Ay i
g ol Jleel & w905 555 (10) o) Ken g Cyouw
9ol S > Slas & Jbb 0 i clacale (S5 5 Cuxes ialS
Ll e o -l 35 10L3 b dwgliie )3 10,3 100 51 i
sladile SSB) copie gl )l Sl 1) anksl 5yl

S 5 Blad 5 0,5 (ishl b (el & sy o 35 4 i

Jslse 2l g Lagg,lan U8l ¢ya slacile Jpus L )b
s ylppae ) s b oS00 )b 5l (7) (LS licslow
Sr9p5 (e polis o (g yiud dgu0 (pized 5 (Sagb) (Syne
Sloogas iol5sl pal ol 45 (6) 0ai S Sluogas dgu0 by
sheslawl azdlccwl arih JUis 4 1) zlawl 5 Slos 5 (543,
by Slogad o iy iie w6 L oy (Goll Clovio
oili3l czge (1 JSE) o SOL gl 0de jpm slacile
L auglie ) glial 5 (s owizmed 9 ) Cluogad il
a8 02y i b pawyp (B gl il e jo il GBlad sLL
9 ST )8 carge Blad g 05 (15hl b (sl g, 5l eolitl



1394 51 3o ke 29l (55 )9las 2buo g psle) LS cblis ;a5 408

o wzah bl (14) 5)kiy g 18 ol atsly JUis & ) Ul
a2 Sllug Jials b SB o LS ble uilis 3L
lepSels cel SLs J 3 4y j9 290 3l (6,85l 9 &yl
U yp L () ohSen 5 gl 15 jpn Gladile Sjale
3OS GaaliEl &S L3905 ()13 o 3)Sdas y paiS IS LG,
Coge gy Oluogad 2 b S5 & 1S 1 5 10 b i
30 39t |yl ol s gl 035 s 3 Shes ]33]
o=l adles S0 mln ol cund SB Olusgas 5 igb,
oiblS a e SBoa puS i8S 0g58] &S Db LS aises
Al e 5 (1) 55 1o slacls 5 i 5 o515
0540 5 20) cusls’ (sl gyl 1 oy 595 () (o
o510 95 e 3 b 5 30 4 20 ,Sa 5 odpwgs (ool 5
YL o8 b s s 3 Slae (4l 5 )lSa o puiS IS
395 5 A0 st lp e o 25 12305 L (oolial 5 Slae
Loly i oloul a1y el ol s Ll sl Jols [liSa p3 ol

D s sl 0y sl e oo

S (G S i

loonii e o pio sla gy a8 b LS dslllas oyl ols

sab as , SB L SL o eid plolis j o gladdle (4 dlass
Qo> oYL aS g yeb 4y b LialS sals b dwslie o ()b cxe
YL )3 saalie 05 yebl Olxin b aulél gy jials
Sl ey o glid 5 0y g ) Sleogad (niomb
L il o Jools als g 0y (bl Sloxio b sl
Sk 9 50 glacide J, S Ly Blass 5 0y (ghl Glxico
) glawl s Slos 5 (sidy Cluogad e «SB Sluogas
o 15U Loy yobl s I eolisul axdl ol axsl JLos
Py Ghlidl czge 5ym slacile (gud) Slaogad il
0958 cpizad i Blad Gl b duslis ) gliawl 5 Sles
5 S5 Sloga 5 L S s s 5 oo, S8 o2 Ll
033 3 5ty Sleogas S o> Sllug a5 il
YL 4S5l ol 15 b oo e b 4 | glidl 5
bolid o byl cl G dunlie )d gl 5 ()59 9 (odagy 25y
LS Ll (558 ol o9 b oaaliie 9> GLlh Bpae
A Sile Sl GSsle 9 )9 ey I Cles b SB aw
)8 Lol SLis (g 9 oSS Sl cezge 0 slacile
slacile o pio (lp helan () (> (g 42 5] (inen
Csl (S B9 ol Jlasl & L 51 g 09300 g 50
Lo ooanldl gy 655,180 1 035 aoalS & jlus Cage
Foe )l plos @ Glgiee |y Blad g 0y (Jshl i

OWer 5 Jo (osp @l B3g05 (Byme Sl jew 15 5 0
Cage Cuto yob 4 4 )51 anlidl jl eslid a5 s ol 5 (20)
AU Py b Sl s S 50 sladile 13 5l cusles
teasly (ol olS laie 4) (Allium cepa L) 5l ay p iie
Oeize (ol 035 cage |y (Lol olS M) dguy (> S50k 4
JAS lp Phe o)l Blgie (s (g 23 (LS (pimen
aalS ws,y ohwl Jole ) a8 Lol I Jg auil jm slacile
oy pials el pol (pl o 0390 by 43y sy b § hns
50 Ly rimen g 9550 5op slaiile b ablio > o (1)
Slazals alepe 3 50 cladide Sy o Clas cpl (35
d ey Wl Lol ol and s,mll il cal (S
8 Gk ol )l g 298 ol oS 4 ojlud g cudl (S
W oo ol a5 oy A8l aush U a4 1) wiy Slals
sladle Jyu8 oy Gl So3de8T slahy) vz pa a5
ol (Sao oty ol s Jlasl &5 Ll 51 (g o) 292 50
@ Ol carge (3900 U g MilS 4 y0 4y (9 )de (olaidl LS ]
9 005 skl Ly (2l gy (6 Ll W 005 aals
o) L3903 (Byme o slacile JpuS sly f3e (B9 |y Slad
L (ol Joli) (e cilisee slaylos 8l oy L (30)
-aile S (a0ld g aylogy Jite b (505 «Blad 5 05 5k
sbayless jloslial a8 3905 ()15 SIS lagyjpl 5 50 sl
-dile Cuxes ol Cage Oyl an s iolidl s 4 el
4 )5 SIS g deie ulyd 3 olE Saslen 9 o sl
oanliie 0,5 5k b (alidl 2,08 el Laulyd o yi0e Sy
5 o2l (glalass plos Jlosl a8 o (L5 izmen (5903
Jelse 9 5 lacile Cumer ialS cage wlogy it b (3
04 S Jated b o3l ol Bpas (Jg 00,8 alS sliglon
oiblS (e clag wilS )y Ko Cuzer LialS > 4 Ylezs!
3 bl lajleg 3l aS Jls jo )b Jlis 4l Logd 5,Sles
o3litul (g9 e St g2 Cuto Lugh 3 Shos 5 Sy el 3L
Conj lagme b guan g )l )0y lyis 4 ) cldo ol |
Sy oo i 4y 2905 B ymo doly> a3l g 5 Slos 50 pelaie 4
S Ologald p Cuto ;36 oy SB & S (39581 &S
gy Slogad (Il (A1) S Sjgsn 5 alerd {14)
2 S o cage |y Siis 0olo oot i g glas)l dlos l Zliaw!
ol aag b eomes el analy s> 4]y 5 09 dgme ol
LBl oS dsgi g 43y S92 e (lele Cugb & b
g S o p (LS (Ll (558 &S duy ey 4 (18)
L g 5 5l S5l b oshl Slomio b (anll rizmen
1y 3ohaagid dgm0 g (oagy My S5 (43 5 16) (oo (sgma
0y Slas g g0y sla adls Doy «olps a5 ol Cogo



400 gl o Slac 9550 slacile iy il o bl e Sy 1 2l 5

wgdyh o5l (g )olid g b pyixe ciglee 1391/07/18 JyiS s o1y Slogas g g 5yn sladile JyuS oy
D9cn ()il Aluwgiss o Cud 01d als Se Sl 18 jlise gliawl plas (355l (S slag i b glacile
S ol Sl

yan 223340 o)less )b amgly Joeo Sl Simgly ol el

&l

1- Ahmad Y., and Ghaffar A. 2007. Soil solarization: A management practice for mycotoxins in corn.
Pakistan Journal of Botany, 39(6):2215-2223.

2- Arbopleya J. 2009. Soil solarization on onion beds for weed and disease control in Uruguay. Colombian
Journal of Horticultural Science, 3(2):223-236.

3- Asadi G.A., Ghorbani R., Khorramdel S., and Amin Ghafouri A. 2012a. Effects of different levels of
wheat straw and nitrogen fertilizer on combination, density and population of weeds in garlic.
Agroecology, 4(1): 86-95. (In Persian with English Summary)

4- Asadi G.A., Ghorbani R., Khorramdel S., and Azizi G. 2012b. Effects of Wheat Straw and Nitrogen
Fertilizer Rates on Yield and Yield Components of Garlic (Allium sativum L.). Sustainable Agriculture
and Production Sciences, 4(4): 157-168. (In Persian with English Summary)

5- Ataure Rahman M., Chikushi J., Saifizzaman M., and Lauren J.G. 2005. Rice straw mulching and
nitrogen of no-till wheat following rice in Bangladesh. Field Crops Research, 91:71-81.

6- Baskin C.C., and Baskin J.M. 1998. Seeds: Ecology, Biogeography and Evolution of Dormancy and
Germination. Academic Press, San Diego, California. 666 pp.

7- Cimen |., Turgay B., and Pirin¢ V. 2010. Effect of solarization and vesicular arbuscular mychorrizal on
weed density and vyield of lettuce (Lactuca sativa L.) in autumn season. African Journal of
Biotechnology, 9(24):3520-3526.

8- Conley S.P., Binning L.K., Timothy R., and Connell T.R. 2001. Effect of cultivar, row spacing and
weed management on weed biomass, potato yield and net crop value. The American Journal of Potato
Research, 78: 31-37.

9- Dawit M., and David, S.E. 1997. Weed and seedbank management with integrated methods as

influenced by tillage. Weed Science, 45:706-715.

Duppong L.M., Delate K., Liebmen M., Horton R., Kraus G., Petrich J., and Chowdbury P.K. 2004. The

effect of natural mulches on crop performance, weed suppression and biochemical constituents of catnip

and St. Johns Wort. Crop Science, 44:861-869.

11- Edwards J.H., Wood C.W., Thurlow D.L., and Ruf M.E. 1992. Tillage and crop rotation effects on
fertility status of a hapludult soil. Soil Science Society of America Journal, 56:1577-1582.

12- Fenner M. 1995. Ecology of Seed banks. In: Seed Development and Germination. Kiget J., and Galili G.
(Eds.). New York, Marcel Dekker, p. 507-528.

13- Ferreira M.1., and Reinhard C.F. 2010. Field assessment of crop residues for allelopathic effects on both
crops and weeds. Agronomy Journal, 102(6):1593-1600.

14- Forcella F., Durgan R., and Buhler, D.D. 1996. Management of weed seedbank ecology to low-input.
International Weed Control Congress. International Weed Science Society Copenhagen. 107 pp.

15- Gardner F.P., Pearce R.B., and Mitchell R.L. 1985. The Physiology of Crop Plants. lowa State
University Press, Science 327 pp.

16- Grunzweig J.M., Katan J., Ben-Tal Y., and Rabinowitch H.D. 1999. The role of mineral nutrients in the
increased growth response of tomato plants in solarized soil. Plant and Soil, 206:21-27.

17- Gul B., Khan I.A., Hussain Z., and Saeed M. 2013. Impacts of soil solarization combined with other
weed control strategies on weed management in onion nurseries. Pakistan Journal of Weed Science
Research, 19(1):101-108.

18- Hassing J.E., Motsenbocker C.A., and Monlezun C.J. 2004. Agroeconomic effect of soil solarization of
fall-planted lettuce. Scientia Horticulturae, (101):223-233.

19- Javanmardi J. 2010. Vegetable Organic Production. Publication of Jihad-e-Daneshgahi of Mashhad,

10



1394 5 3o leds 29l (55 )9las 2buo g psle) LS cblis ;i 410

Iran, 349 pp. (In Persian)

20- Johnson W.C., Davis R.F., and Mullinix B.G. 2007. An integrated system of summer solarization and
fallow tillage for Cyperus esculentus and nematode management in the southeastern coastal plain. Crop
Protection, 26:1660-1666.

21- Kharghani F., Rashed Mohassel M.H., and Nassiri Mahallati M. 2003. Study of weed population in
different treatments of rotation and fallow. Irania Journal of Field Crops Research 1(2): 179-190. (In
Persian with English Summary)

22- King R.P., Lybecker D.W., Schweizer E.E., and Zimdahl R.L. 1986. Bioeconomic modelling to
simulate weed control strategies for continuous corn (Zea mays). Weed Science, 34:972-979.

23- Lalitha B.S., Nanjappa H. V., and Ramachandrappa B.K. 2003. Effect of soil solarization on soil
microbial population and the germination of weed seeds in the soil. Journal of Eco Biology, (15):169-
173.

24- Leguizamon E.S., and Roberts H.A. 1982. Seed production by an arable weed community. Weed
Research, 22(1):35-39.

25- Maldonado J.A., Osornio J.J., Barragan, A.T., and Anaya A.L. 2001. The use of allelopathic legume
cover and mulch species for weed control in cropping systems. Agronomy Journal, 93:27-36.

26- Marenco R.A., and Lustosa D.C. 2000. Soil solarization for weed control in carrot. Pesqui Agropecu
Brasileira, 35:2025-2032.

27- Mayor J.P., and Dessaint F. 1998. Influence of weed management strategies on soil seedbank diversity.
Weed Research, 38(2):95-105.

28- Mesgaran M.B., Rahimian Mashhadi H., Zand E., and Malizadeh H. 2007. Comparison of three
methodologies for efficient seed extraction in studies of soil weed seedbanks. Weed Research, 47:472—
478.

29- Mollafilabi A., Khorramdel S., and Shoorideh H. 2002. Effect of different nitrogen fertilizers and
various mulches rates on yield and yield components of garlic (Allium sativum L.). Journal of
Agroecology, 4(4): 316-326.

30- Ngadze E. 2012. Assessing the Effectiveness of Soil Solarization for the Control of Soilborne Plant
Pathogens and Weeds. MSc Thesis in Crop Science, Faculty of Agriculture, University of Zimbabwe.

31- Putnam A.R., and Defrank J. 1983. Use of phytotoxic plant residues for selective weed control. Crop
Protection, 2:173.

32- Radosevich S., Holt J., and Ghersa C. 1997. Weed Ecology: Implications for Management. John Wiley
& Sons, 589 pp.

33- Rahman A., James T.K., and Grbvac N. 2001. Potential of weed seed banks for mapping weed: a review
of recent New Zealand research. Weed Biology and Management, 1:89-95.

34- Ramachandran A., Hrycan W., Bantle J., and Waterer D. 2005. Seasonal Changes in tissue nitrate levels
in fall-planted spinach (Spinacia oleracea L.). University of Saskatchewan, Canada, Retrieved May 9,
2008, from http:/ fwww.usask. ca/ agriculture/plantsci/vegetable/resources/
student/spinachsap_2005.pdf

35- Roberts H.A. 1981. Seed banks in soils. Advances in Applied Biology, 6:1-55.

36- Simpson R.L., Leck M.A., and Parker V.T. 1989. Seed Banks: General Concepts and Methodological
Issue. In: Leck M.A., Parker V.T., and Simpson R.L. (Eds.). Academic Press, Nature, 462 pp.

37- Smith R., Lanini W.T., Gaskell M., Mitchell J., Koike S.T., and Fouche C. 2000. Weed Management for
Organic Crops. Vegetable Research and Information Center. www.sic.ucdavis.edu.

38- Smith R.G., and Gross, K.L. 2006. Weed community and corn yield variability in diverse management
systems. Weed Science, 54:106-113.

39- Swanton C.J., Shrestha A., Roy R.C., Ball-Coelho B.R., and Knezevic S.Z. 1999. Effect of tillage
systems, N and cover crop on the composition of weed flora. Weed Science, 47(4):454-461.

40- Tekin A.S., and Cimen I. 2001. Effect of soil solarization on green onion (Allium cepa) and purslane
(Portulaca olareceae) under Diyarbakir conditions. IX. Phytopathology Congress. p. 578-585.
Tekirdag- Turkey.

41- Walters S.A. 2008. Production method and cultivar effects on garlic over-wintering survival, bulb
quality and yield. Horticulture Technology, 286-289.

42- Wilson R.G., Kerr E.D., and Nelson L.A. 1985. Potential for using weed seed content in the soil to
predict future weed problems. Weed Science, 33:171-175.



411 gLl o Slas 9550 slacile jis il o bl o Sy 1 2l 5

43- Wu H., Pratley J., Lemerle D., and Haig T. 2000. Evaluation of seedling allelopathy in 453 wheat
(Triticum aestivum) accessions against annual ryegrass (Lolium rigidum) by the equal-compartment-
agar method. The Australian Journal of Agricultural Research, 51(7):937-944.

44- Zimdahl, R.L. 1995. Weed science in sustainable agriculture. The American Journal of Alternative
Agriculture, 10:138-142.



