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1- Brassica napus L.

2- Solanum tuberosum L.

3- Vicia villosa L.

4- Lycopersicon esculentum L.
5- Solanaceae
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Table 1- Physical and chemical properties of soil
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Table 2- Weed characteristics observed in weed management treatments
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Persian name Binomial nomenclature Family Growth form  Carbon fixation pathway Growth cycle
o3ligl oy Sl Amaranthus retroflexus L. Amaranthaceae S ok Cy s,

Pigweed Broad leaf Annual
ool Chenopodium album L. Chenopodiaceae S Cs Als
Lambsquarters Broad leaf Annual
5 M )bl e e Al
223 PR 229 Cyperus esculentus L. Cyperaceae SRR Cy i
Yellow nutsedge Narrow leaf Perennial
©r> Portulaca oleracea L. Portulacaceae Sro CAM sy
Common purslane Broad leaf Annual
Gk Sorghum halepense L. Poaceae St Cy oz
Johnson grass Narrow leaf Perennial
= Setaria viridis L. Poaceae St Cs Alss
Green foxtail Narrow leaf Annual
ol 530,85 Solanum nigrum L. Solanaceae S RO Cs R
Black night shade Broad leaf Annual
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Table 3- Analysis of variance (mean of squares) of the effects of weed management treatments, cover crops and tomato

cultivars on weed density and dry weight at different sampling stages
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pove iy ¥ ) 1 First sampling Second sampling Third sampling
3l; - e . - . N e .
S.0.V. fi ; o1y SWid (439 o1y SWid (339 o1 SUd (339
) Density Dry weight Density Dry weight Density Dry weight
,\,S; . 2 0.888 67.090 1.147 6.599 5.126 8.625
Replication
(i olS g jyn slacile cy e
(A) 5 4004.404*  8735.315* 752.814* 1754.298** 312.988** 886.334**
Weed management and cover
crops (A)
el u; ot 10 13.693 60.670 5.307 19.870 0.550 4.003
Main error
(B) éﬁ)é“%s ) 1 749.117* 819.105** 335.378* 1444.127* 173.449** 557.590**
Tomato cultivar (B)
A xB 5 64.775** 36.432% 9.397* 15.415* 5.956* 23.436*
P s sl 12 5.030 15.867 4.790 6.254 1.230 13.161
Sub error
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*and **: represent significant at 5 and 1% probability levels, respectively.
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Fig. 1- Mean comparisons for simple effects of weed management treatments and cover crops on weed density at first to third
sampling stages
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* Means followed by similar letters in each sampling stage are not significantly different at the 5%]level of probability level based on
Duncan’s test.

«Siilo olS aw a8 ol )] 5 Sl by wyp (S @S (2006
2 oS 558 dlgo g5l pUlgs el "ty 5 5 ol
5l by olS cLld 5 gdle laisay bz,OT clS &S Ln s
il g (S5l 1 S abaed pii g o dge Mg5 )b
Dhima et al., 2006; )a.S o 5;Ssds> jy» slacale
Samadi & ) Cewgd fezwe g (sdewo (Kobayashi et al., 2004
aS 135S 45)l5 5 (Mohammaddoust Chamanabad, 2014
il o S15 (a8 aud o TpAS gl (odsy lalS cudls
)9 e b gy LS yuiored Db Lials as)d YAD ) 5
48 Sgdb e SIS a4 od) )98 CabS S G s,
iy )5 53t oy 5y (slacile gos g A5y 5 (il Ll e
5o sladile Sl 6l 5k o cosl o3y (Lt (oL slagiolej]
38l 5l Blo )93 50 )3 595 5 3505 jo )3 y95 Sl Sl ol
Boyd & Acker, 2004; Malik et al., 2010; ) 545 lzz,OT

1- Triticale sp.
2- Triticum aestivum L.
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&Sl 0y )l laass .Wledly Cuns LS ol Ll 4 50
35 1 bgle Ll 1 aoyd 00 b aaS (o Jsb 5oy V10 390>
Ldy Jad Jobo yo .(Ranjbar et al., 2007) 555 b6 0,8
oS gilslls comss 3 9 (BLS Jidgrl (a8 diuy o4y
Jsb 2y sladile o515 9 43, 5l S gaw (S5 )84265
Jab b e sladile 1515 45 g pbody fad alS A3y Juad

6oL ol calisee (glaylos )3 (g b pdiges Jolye g Ay

B First sampling @ Second sampling O Third sampling

f h h ﬁn

Control (no Control (no Fenugreek Chickling pea  Hairy vetch
cover crop+no  cover crop+
irrigation) irrigation)
Cover crops

Py U dgl Jalpe 33 550 sladdle SWis (59 32 (huigr QLS 9 550 Sadile o o (5l jlowd 03l 1 (5s0le Ao Y S
S12 45905
Fig. 2- Mean comparisons for simple effects of weed management treatments and cover crops on weed dry weight at first to
third sampling stages
Wl o> gy Jlais] s 53 (S (ghatels w93l bl g2 (63 gme Sl gyl peisal Cagi o 3 S e By S ek #
* Means followed by similar letters in each sampling stage are not significantly different at the 5%]level of probability level based on
Duncan’s test.
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1- Hordeum vulgare L.
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Table 3- Analysis of variance (mean of squares) for the effects of weed management treatments and cover crops on tomato
fruit yield at first to third harvesting stages

0ga0 3 Slos
i ol AT Fruit yieldo
S.0.V. df Jol o2 9 o PYRIRNCS S5
First Second . .
. . Third harvesting Total
harvesting harvesting
)‘)S; . 2 506207 301303 901506 2652352
Replication
by olS g 5y slacile Copie
(A) 5 2577314** 1023990* 704416 11528379
Weed management and cover
crops (A)
el u; gl 10 366138 220215 154994 537864
Main error
(B) ufu‘;%sf o) 1 1605188 1120532 1527626* 12684187
Tomato cultivar (B)
A xB 5 55531* 11689 * 104521 * 294897 *
Gep f s 12 43776 19431 196352 213346

Sub error

ol 20 )3 S g o gy o] o )0 )b e 0aBd S (s gy sk g
*and **: represent significant at 5 and 1% probability levels, respectively.

Py U Jgl glagm )3 (N340 55 o900 3,8 53 o) 03w 31 (Silke duylio € Jgu>
Table 4- Mean comparisons for simple effect of cultivar on tomato fruit yield at first to third harvesting stages

o) Jol e @93 e P9 (e 5
Cultivar _ First harvesting (g.m?) Second harvesting (g.m?) Third harvesting (g.m® Total (g.m?)
SHATY - 4940.59b* 2122.18° 866.86" 7930.32

Falat-8320
©H-FOND 5362.91¢ 247573 1278.85¢ 9117.4°
Falat-6515

B, o> g Jlein] a3 5SS glately din geil olul 6y e gl (gt o yd S yide By (gl)h slapSilie
* Means followed by similar letters in each column are not significantly different at the 5%level of probability level based on
Duncan’s test.
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Table 5- Mean comparisons for simple effects of weed management treatments and cover crops on fruit yield of tomato at
first to third harvestings

L . Jsl cm P93 O PP O
i dile Co e gl lo First harvestin Second Third K
Weed management treatments (g.m?) J harvesting harvesting Total (g.m?)
i (g.m?) (g.m?)
= 5624.79*" 2572.31° 1273.94% 9471°
Fenugreek
Py 5192.96° 2277.44¢ 957.89% 8427.9¢
Rye
. )l> 5613.332 2338.72¢ 1199.88% 9151.9°
Chickling pea
lads J5 Sale 5760.982 2896 1563.51° 10221.3°
Hairy vetch
Sl + (b oS 0g) sld 4562.48¢ 1967.86¢ 841.03b 7371.44
Control(no cover crops) + irrigation
el g (st ol 09) 20l 4156.32¢ 1742.65¢ 600.90¢ 6499.9¢

Control(no cover crops) + no irrigation

S5 o> g Jlein] a3 5SS slately s 905l olul pr 6y e gl (gt o yd S yide By (sl slapSile
* Means followed by similar letters in each column are not significantly different at the 5%level of probability level based on
Duncan’s test.

Ayl IS 5 o canl oad 00l L & Jgao p3 &S jebjlen

3 g oS Bjlesd plo & S )bgla o 3 (5584265
cuss )'I o ) il ‘_gcl))' C;\Jym 5 Slas u:;mlf Sladss
"= = Jym » )|>9l% bl col 5 Qlﬁfﬁ sg C*‘)jl
Burgos & Talbert, 1996 a; Burgos & Talbert, 1996 ) sl
dadra (Lol oS oy Slae il s ayls onde S ardl (b
2 sty olS ol bl gy a8l 0395 sl (SLlhy (gl 5
(> 9 (Eckert, 1988) cuul oas J3145 sloy] cely S mlaw
Syt yut Jdday ST (g0 d9eS |y 5 Shes ialS” e
L (25 plyisas jhgle o Gte b 13 (Sdme (g (A
Blevins et al., ) 1led, S laie a5 4 (0,5 YU Cod
(1990; Ebelhar et al., 1984; Vaughan & Evanylo, 1998
ol 53 34 (bsy S L Lol ol SudlS lojan a2
b Slgi oo (2 polic g )95 cCughy sl o) Jddar 43) 093
Lwly ek jd bl adl Jsa 1) 5 Slas auws ialS (g390>
De Haan ) )5 5 o6 o (Ateh & Doll, 1996) > 5 1
olals coals 1§ asess calise wlallles L (et al., 1994

s Culd)y cely il il (ool Aby oS ablae D g

2- Zea mays L.

sLebsl (Samarajeewa et al., 2006) -, Son g Iga Lol

2 Plgw 3 Slas dgun carge iy HlalS j edlitl a5 ainily
5+ (Ranjbar et al., 2007) )l 5 po0; i aald b duglis
ST iy 0 Sas dgu0 cage by QLS & N3ge 1S
ot sglaiedy o bl 3 S (SpansS ogee S5 g Wigy
425 ol (e 5,Shae e 5 by ol sl
105 G Sile (sl o3ze 3, Slae sy YA sl
iy 0LS duoy o 4l 4y ypiren J(Campiglia et al., 2010)
Sizd o3lo 5 Sy e 5yp (slacile (05 fow 3 3L 3L
Jbsas 1y o Sles ioli8l el jo oS dad o iuliel ) Lol olS
-y oS ysbay (Haj Seyed Hadi et al., 2007) ol azilb
Doy p (sudiibay ulmhfw)»l;u;w &S ol o3 LS o
il g 8y p jpp sladile (ate Gl Gials )b 5l o)Ses
2ol 3es Gl b 5l S ol sz ye Lol elS
b cov SB (g gudols de0 <)) (S laid Lo 3900 S5
CdsS 39st0 9 (0jingS) 03lgils (ol 3590 1) (98 s

Campiglia et) Kb o =l); LS 5, Sloe iulisl el (S
al., 2010; Haj Seyed Hadi et al., 2007; Ranjbar et al.,
.(2007; Samarajeewa et al., 2006

1- Glycine max L.
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P U Jgl Gaone )3 (K sbeass o)) oS pad LS 1 (oidgr GLLS 5T (Ol o R0Ls) ilylg 42525 gl -1 Jgar
Table 6- Analysis of variance (mean of squares) for effects of weed management and cover crops on brix index tomato at first
to third harvesting stages

Mean of squares

i 2lie &3 a3 Jol o P9d O P O
S.0O.V. d.f First harvesting  Second harvesting  Third harvesting
(g-m?) (g-m?) (g-m?)
)‘)SJ . 2 0.2419 0.3633 0.760
Replication
(A) iy o5 5 32 sladle e 5 0.5071m 1.7813° 2.809"
Weed management and cover crops (A)
e u; ol 10 0.4256 0.3787 0.185
Main error
(B) oS o) 1 14.9511° 10.027" 3.776"
Tomato cultivar (B)
AxB 5 1.1058" 0.3804" 0.403"
Gp ef sl 12 0.4417 0.2667 0.301

Sub plot error

ol 20y S g doyd iy Jlosn] s 3 5 pixe g 5 dixe yaE 0O LS (e ek g % IS
ns,*and **: represent non-significant and significant at 5 and 1% probability levels, respectively.

Ol Sl Lagey plw d Cad pgd (2 9 392 FOVO-MS boagus pled 3 95 o0 odaliie ¥ S 3 &5 j5bpjlon
Db olaidlsg a1y (gpde Hlade edls by 3l YL AYY e—eMs o 8y 0 WKy (et ld odd cudly

7 M First harvesting O Second harvesting O Third harvesting
a

Brix index

Falat-8320 Falat-6515
Cultivars
Py U gl glomr 3 (Nipdass pB)) Sy 1 (At s (il dany o Y JSS
Fig. 3- Mean comparisons for Brix index of tomato cultivars affected at first to third harvesting stages
)15 303 gy Jlessl o 53 oS (glataly x> ygeil bl 2 (6l e gl (e 8 > S jtie By gyl slaSiLe
Means followed by similar letters in each harvesting stage are not significantly different at the 5%level of probability level based on
Duncan’s test.
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M Second harvesting O Third harvesting

Brix index
N

ab
b b
al
6 c ab a
c c be

5 c

3

2

1

0

a

Control (no Control (no
cover crop+no cover crop+
irrigation) irrigation)

Fenugreek

be
Rye Chickling pea  Hairy vetch

Cover crops

093 9 Jol SLoma )3 (Nijddass Sy (AW 2 oy (LS 9 50 ladile Cu pie (b lond 03lw 31 (1alhe duuny o £ IS5
Fig. 4- Mean comparisons for simple effects of weed management and cover crops on brix index of tomato at first and second
stages of harvesting
555 o> gy Jlain) s 53 S0l (glaiels iz g3l bl 1 (63l gne gl (o p 3 S e By el clagSile
Means followed by similar letters in each harvesting stage are not significantly different at the 5%level of probability level based on
Duncan’s test.
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Introduction
Cover crops have the potential to improve soil physical, chemical, and biological criteria and crop yield,
especially in vegetable production systems. Enhanced organic carbon, organic matter, total nitrogen, and
improvements to soil functions and services are documented benefits of crop residue; reduced soil erosion and
decreased nutrient leaching, especially nitrate, are other benefits of a cover crop. Along with soil moisture and
temperature, the plant carbon to nitrogen (C/N) ratio is a determinant of residue decomposition that also depends on
the plant growth stage and cover crop species. Cover crops have several features that can inhibit germination and
decline emergence, growth, and establishment of weeds.The objectives of the study were to take an integrated
approach to assess the effect of using winter cover crops on tomato production in terms of 1) weed density and
biomass due to the cover crop and 2) fruit yield, quality of two conventional cultivars under Mashhad climatic
conditions.
Materials and Methods
The experiment was conducted as a split-plot based on a randomized complete block design with three
replications at field conditions in Khorasan Razavi Agricultural and Natural Resources Research and Education
Center during 2017-2018. Four winter cover crops (WCC) [such as chickling pea (Lathyrus sativus L.), hairy vetch
(Vicia villosa L.), fenugreek (Trigonella foenum-graecum L.) and rye (Secale cereale L.)], irrigation (tilled soil
without WCC) and control (tilled soil without irrigation) were considered as the main factor and subplots were two
tomato cultivars (including 8320 and 6515 from FALAT Co.). WCCs were converted into mulches in spring.
Studied criteria were relative density, density, and dry weight of weeds per unit area and the number of weeds in
three sampling stages (such as 30 days after planting time, 50 days after planting time, and before harvesting time)
and fruit yield and Brix index of tomato in three ripening stages. To analyze the variance of the experimental data
and drawing of diagrams, MSTAT-C 8 and Excel software were used. All the averages were compared according to
Duncan’s multiple range test (p<0.05).
Results and Discussion
The results showed that species of weeds controlled varies widely between WCCs and weed management
treatments. The minimum density and dry weight of weeds belonged to hairy vetch and rye, and the maximum was
for control. Hairy vetch and rye are allelopathic plants with better efficacy against annual dicots than grasses. The
simple and interaction effect of WCC and cultivar were significant on fruit number, fruit yield, and Brix index. The
highest and the lowest yield for the first, second, and third ripening stages were observed in hairy vetch and control,
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respectively. The total yield for the cultivar of 6515 was 15 percent higher than the other cultivar. Fruit yield of
tomato was greatest for hairy vetch; The highest and the lowest fruit numbers of tomato for the first, second and
third ripening stages were related to hairy vetch (with 75.31, 37.78, and 22.3 fruits.m) and control (with 54.33,
22.78 and 8.85 fruits.m2), respectively. The Brix index for the cultivar of 8320 was higher than the cultivar of 6515.
The lack of cover crop (in control treatments) suggests the limited impact of adopting cover crops into tomato
production operations.
Conclusion

As a general principle of sustainable soil management, leaving plant residues in the soil has a positive influence
on crop production. None of the cover crops tested had a negative impact on fruit yield and quality of tomato. In
general, annual, biennial, or perennial weeds are suppressed by WCCs. This research indicates that WCCs could be
used successfully in integrated weed management to decline weed infestation in tomato production. Cover crop
impact on tomato yield to enhanced soil microbial carbon and nitrogen associated with incorporation of cover crop
residues. Therefore, all of the cover crops evaluated can be considered potential autumn-sown options prior to
tomato production, especially hairy vetch and rye.
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