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Introduction
Diversification through the use of intercropping systems is known to enhance stability. Intercropping can
potentially reduce pests and weeds, increase system production and increase the exploitation of available
environmental resources, compared to monocultures. Ronald and Charles (2012) stated that weeds biomass
decreased in the intercropping of maize and squash due to squash ghosting on weeds. They also reported that the
intercropping of pelargoniums (Pelargonium sp.) and mint (Mentha arvensis L.) decreased weed growth and

biomass.

Materials and Methods

This experiment was conducted in the 2014-2015 growing season based on a randomized complete block design
with three replications at the Agricultural Research Station, Faculty of Agriculture, Ferdowsi University of
Mashhad. Experimental treatments were 1 row lettuce + 1 row alyssum (1:1), 2 row lettuce + 2 row alyssum (2:2), 3
row lettuce + 3 row alyssum (3:3), monocultures of lettuce and alyssum. Alyssum transplants were sown on
08/04/2015, and lettuce transplants were sown on 21/04/2015 in rows with a distance of 50 cm. During the growing
season, the composition of weed species, together with weed density and dry matter, were measurd at 2 times in
randomly sampled 0.6x0.6 m quadrates. Using the species frequency Margalef richness index and several diversity
indices, including Shannon- Weiner and Simpson’s index and species evenness, were calculated for each treatment.

Results and Discussion

At first and second sampling, the highest density of weeds was observed in 2 row Lettuce + 2 row alyssum (2:2)
with 282.4 and 122.03 plants per square meter, respectively. The lowest density of weeds was observed through the
first and the second sampling, respectively, in Lettuce monoculture with 111.11 plants per square meter and in 1 row
lettuce + 1 row alyssum (1:1) with 41.66 plants per square meter, respectively. In the first sampling, the highest and
lowest Shannon-Wiener diversity index were observed in 2 row lettuce + 2 row alyssum (2:2) and 3 row lettuce + 3
row alyssum (3:3) with 0.53 and 0.35, respectively. In the second sampling, highest and lowest Shannon-Wiener
diversity index was observed, in 1 row lettuce + 1 row alyssum (1:1) and 2 row lettuce + 2 row alyssum (2:2) with
0.37 and 0.12, respectively. Also, in the first sampling, the highest and lowest Simpson’s diversity index was
observed, in 2 row lettuce + 2 row alyssum (2:2) and 3 row lettuce + 3 row alyssum (3:3) with 0.66 and 0.44,
respectively. In the second sampling, the highest and lowest Simpson’s diversity index was observed, in 2 row
lettuce + 2 row alyssum (2:2) and alyssum monoculture with 0.46 and 0.05, respectively. In the first sampling, the
highest and lowest Shannon-Wiener evenness index were observed, in 2 row lettuce + 2 row alyssum (2:2) and 3
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row lettuce + 3 row alyssum (3:3) with 0.41 and 0.25, respectively. In the second sampling, the highest and lowest
Shannon-Wiener evenness index were observed in lettuce monoculture and 2 row lettuce + 2 row alyssum (2:2) with
0.31 and 0.11, respectively. In the first sampling, the highest and lowest Margalef richness index were observed in
lettuce monoculture and 3 row lettuce + 3 row alyssum (3:3) with 1.48 and 0.98, respectively. In the second
sampling, the highest and lowest Margalef richness index in 1 row lettuce + 1 row alyssum (1:1) and alyssum
monoculture with 1.63 and 0.53, respectively.

Conclusion

The results showed that the ecological characteristics of ecosystems, such as diversity and density of weeds,
were affected by row intercropping patterns. In almost all cases except the Margalef species richness index,
intercropping 2 row lettuce + 2 row alyssum was better compared to other patterns of cropping. It can be concluded
that the most important advantage of intercropping is the stability of canopy structure in terms of weeds and crop
population and therefore enhancing the competition ability of the crops.

Keywords: Planting pattern, Shannon-Weiner diversity index, Simpson’s diversity index, Margalef species richness
index.
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Table 1- Scientific name and Functional groups of weeds observed in row intercropping patterns and monoculture of lettuce
and alyssum in different sampling dates
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Table 2- Weeds relative density (%) in row intercropping patterns of Lettuce and Alyssum in different sampling dates

a0y bbb CuiS sagSI
Row intercropping patterns

& 28 1 2 3 100 0
Lettuce
s 5 1 2 3 0 100
Alyssum
85 ol pl 1 piges Jgl als yo
The scientific name of the species  The first sampling date
Xanthium strumarium L. 5.66 18.66 2.66 11.33 6.66
Amaranthus retroflexus L. 19.33 29.66 19.66  33.66 16.66
Chenopodium album L. 13.33 8.33 7.66 11.66 6.66
Sorghum halepense (L.) Pers. 59.66 42 68.66  42.66 68.66
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The second sampling date

Xanthium strumarium L. 1.66
Amaranthus retroflexus L. 8.33
Chenopodium album L. 4.66
Sorghum halepense (L.) Pers. 73.33
Convolvulus arvensis L. 3.66
Portulaca oleracea L. 1.66
Datura stramonium L. 3.66
Polygonum aviculare L. 1.66
Malva sylvestris L. 1.66

1.33 - 2.66 1.33
15.33 8.33 2.33 11.33
0.66 1.33 2.33 -
75.66 82.33  80.66 85
5.53 2.33 1 1
0.2 3.33 0.66 -
- 0.66 8 -
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Table 3- Variance analysis (mean of squares) of effect of row intercropping patterns of lettuce and alyssum on weeds density
and dry weight in different sampling dates
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Weeds density Weeds dry weight Weeds density Weeds dry weight
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Treatment
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Error
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CV (%)
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s, ** and *: non-significant, significant at 1% probability level and significant at 5% probability level, respectively.
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Fig. 1- Effect of row intercropping patterns of lettuce and alyssum on weeds density in different sampling dates
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Means with the same letter(s) have no significant difference at 5% probability level, according to Tukey Test.

(Cpmicred A odalie myeyie ;3 )5 VAVD ¢ DAIYY L s ey
sladile 035Cunj n5nS 9 (n e (S paiged ped Ay )
S5 )Vt ol ) ¥ ) bl cuiS o8l ) 52
Vg 0lS Gy \ s, bl S gsSH 5 (YY) s
Eyoyio 3 pyrS Y IEN g SV L gy (V1Y) dawe U5 i,

.(Y JS.N) 35 odalie

B First stage

= bk b s Lh O =]
o © © o O o O
J

Weed dry weight (g.m2)

o

sy g3 sless JS L g 928 Gun ) b glis cuds g
5o Slale ugs
s 5 g e 908 () bbe S (slagSl ]
Mosine ()l ages ilise Jolpe )3 550 slacile o3gicuns
"5 5 Ot ()l piged Jgl dlsye 3 (1 Jou2) 392 (p=-+/-0)
Vi) byl S (658 3 50 glacile g (05
& 92l (Al cutS g (V1)) Glus J5 Cs) V + g 9ol )

# Second stage

Row intercropping patterns
Gldpdiges Blideo Jolpo 13 5, LIS 0395 3 (Jums U5 g o 9215 d, balduo CuiS 5ol J51-Y UG
Fig. 2- Effect of row intercropping patterns of lettuce and alyssum on weeds dry weight in different sampling dates
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Means with the same letter(s) have no significant difference at 5% probability level, according to Tukey Test.
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Table 4- Variance analysis (mean of squares) of effect of row intercropping patterns of lettuce and alyssum on weeds
Shannon-Weiner diversity index and Simpson’s diversity index in different sampling dates
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ns, ** and *: non-significant, significant at 1% probability level and significant at 5% probability level, respectively.
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Fig. 3- Effect of row intercropping patterns of lettuce and alyssum on weeds Shannon-Weiner diversity index in different
sampling dates
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Means with the same letter(s) have no significant difference at 5% probability level, according to Tukey Test.
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Fig. 4- Effect of row intercropping patterns of lettuce and alyssum on weeds Simpson’s diversity index in different sampling
dates
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Means with the same letter(s) have no significant difference at 5% probability level, according to Tukey Test.
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Table 5- Variance analysis (mean of squares) of effect of row intercropping patterns of lettuce and alyssum on weeds
Shannon-Weiner evenness index and Simpson’s evenness index in different sampling dates
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g - TR Lo et . Lo G h e . Lo wef o L e
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- J . .
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evenness index index evenness index index
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Error
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CV (%)
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ns, ** and *: non-significant, significant at 1% probability lev
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el and significant at 5% probability level, respectively
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Fig. 5- Effect of row intercropping patterns of lettuce and alyssum on weeds Shannon-Weiner evenness index in different
sampling dates
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Means with the same letter(s) have no significant difference at 5% probability level, according to Tukey Test.

byl ciS gl ple 53 298 o0 dlasMo &S 5k lon
S5 @, ¥+ g oalS (0, ¥ ) bgles cuisS (6o ad,
Og—orw £95 padld Ll 48" ol an an g b (V) (e
B Gl g cdl lagSl 10 4 cand 55V
AllS S oSl e )3 g J1y55 5 55 6 VL (gmran
Homly Ggmpens 03l 4 d2g b e J5 2l cutS
Bl gl g 9lS Al ciS oS 4 s
D92 )10y95 3 P oml Ogpen
0L e (ny5eS g cn i () paiged pgd Alsye
LS Gdy ) ) byle S o8l 53 c(ygupon (B16S
e J5 Al et 6980l (V1)) e 5 ed) V +
SloagSll ey 55 (5 JSe3) i saabie VIVF 5 VAR L s iy
Vb g 9nlS (s, ) L, byl cutS (658 cbogloe cutS
Do 95 b &Sl @ a2 b (V1)) Llue 5 i,
2l & s VL (gupene (BESy (a3LS I sl oYL
oSl (o )3 (zred g1 )10y95 0 (3) bsle cuiS slagSl
Jas ol am dog b e 5 (s cuitS o8l all cuis
oA S oL anslie )3 (530S Ggupers E95 La3LS
238 POk Ogmers (BloiSy (a3ld g 5155 5 g 92l
Gt oy )3 2315 g 215 Al S (55 auglis

0L e (nySeS g i () pdiged pgd Alsye
S35 g LS Al ctS ol )3 g ol (BleSy
(V) s 5 ) ¥ + g 90l8 ) ¥ L)) bglbe cuis
2l e ol 3 (0 JSB) b sdmlie /N g /Y b s gy
95U 4 G g 98 pallS S alls cutS (lagSl e
Y yag —opld 55 padls & dogi b (Jue 5 Lalls cutS
Osxen 92 )13)95 0 35 63V g —opld (Bless asls
3y bydsee cutS (698l o hnd) bolsee S sagSl Gl 1
ol g ang L (V1)) Glue J5 <) ) + o a8 i) )
SAYL g —opld (Bl (adls 1YL jug —(9ls g9
S o s ine glis (s ylol S 51 e g2 410,65 0 5
9alS Giya) | Lind, boslo cutS (5680 5 g ol Lalls S
bl 339 (V1Y) s S5 cludy V + e

st ot 5 5 e 388 iy Lgbie i (slagSI
Mo )l paiges il Jolpe )3 (guern (BG4 (a3Ls
"5 5 Ot ()3 piged Jgl dlsye 3 (B Joi2) 392 (p=+/-0)
by lste €S (65 S 5 om0 oSl i (1
ceisS oSl g (ViV) e IS <) ¥ + o 92lS cad) ¥ L,
s (V) e S5 cndy ¥+ g 908 ) ¥ ) bgbe
(F JS5) a5 sanliie VoA 5 ¥ L



¥+ }:-g.l.}‘“ro)w NF ol (6 elis swl.o.w P9 Ayl Y4y

(7 dsiz) 592 (p =+7+0) )b 5 135 —pasS 1S e 3 (ygeen (Bl5Se (a3 (S
02>l lie py5eS g cpsin (g )b pdiged Jgl dlsye yo =lo b oS ws ssalie (B/+F 4 0/+Y) b s oy IS 1518 —puiS
S5 g 9alS ol cuiS (2651 j0 a8 Lo lasgS lie (Karimian, 2015) >g; L&y 3 il oyl
(F:) e S5 ) ¥+ oo 908 Cndy ¥ L)) bl cuis

(Y USCE) b odaliie +/AA 9 VA L Cus sy IS Lo (51l oS sLaé yadlis

e 5 g e LS () bl cutS gl

E First stage : Second stage

2

Simpson’s evennessindex (1/D)

Row intercropping patterns
1> diges Blisee Jalpo 13 52 LIS ygumorw (31980 (ot b o Jws J5 5 g 9215 A1, bolses CuiS gl (51 -1 IS
Fig. 6- Effect of row intercropping patterns of lettuce and alyssum on weeds Simpson’s evenness index in different sampling
dates
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Means with the same letter(s) have no significant difference at 5% probability level, according to Tukey Test.
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Table 6- Variance analysis (mean of squares) of effect of row intercropping patterns of lettuce and alyssum on weeds
Margalef species richness index in different sampling dates
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ns and *: non-significant and significant at 5% probability level, respectively
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Fig. 7- Effect of row intercropping patterns of lettuce and alyssum on weeds Margalef species richness index in different
sampling dates
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Means with the same letter(s) have no significant difference at 5% probability level, according to Tukey Test.
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