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Fig. 1- Comparison of trends in biomass accumulation during the growing season under different treatments Fennel
monoculture and mixed (FM: fennel sole crop, BF: fennel — bean, SF: fennel — sesame and BFS: fennel — sesame — bean)
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Fig. 2- Comparison of trends in biomass during the growing season under different treatments Sesame monoculture and
mixed (SM: sesame sole crop, SF: sesame — fennel, BS: sesame — bean and BSF: sesame- fennel — bean)
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Fig. 3- Comparison of trends in biomass during the growing season under different treatments bean monoculture and mixed
(BM: bean sole crop, BF: bean- fennel, BS: bean- sesame and BFS: bean- fennel — sesame)

—aoS by e ciS slajles ) cuipa Sy phw (asls
s osnlio (V1Y) L) —ailyjl, oS biglies oS o (/) il
Wl b bgle culs jlagd ) oS o duye Sl & (0 SS)
a1y laoee Loyl sl g 4l olS oyl 2 GhussSTl @lyb
P ladis plo b s o culdy uicren Jad sl D5 adl
2 5 o 3L 8] il 455 gl S la
(F) Lalls S Jlag 0 Sy o Lasls el 0 olS oyl
S jla p el Sl aonS e b (g pNeddey Cglis
O e 3l g 59y TA ol 81 895 Lgd —aibjl, —aous” bglsee
0l K g ok S &y g el asbl gl 59, U 5 9,8
Lo 5 (Sa9-5 (0 JS—8) 33,5 oaaliio pl Vev o)
L) slals ab) g jasls adllas ;o (Koocheki et al., 2010)
5 il balws cuiS g4 93y aS” o (Cannabis sativa
b Sl 55 0 Sy e el o st ol
oiblS alld cuiS b awslis > abals b bale byl )5 A,
oS (VYY) S o (a3 Ls cp 5 oy ol (b by
De (a3l gy 3 (1Y) ol Glise S 5 oAb €S

el oy abals aoyd Ve v g Sl

oLl s jalls 9 badoue s Lalise Sl sl 1
Lot 9 wos™ &by (LAI) & » xdaw

S Jlog D (VYA) jaaw o 2l oy 5 i &L 5 olS )
S Hles an bope 55 (+19)) Ol (S 9 SLjL) palls
slles 4 s wbjly Galld cudS g S — wibjly bl
5,5 baas (65 i 0y9d Jobo j3 1y 263 Sy prdaw bglee s
5l 039 opl Jhoinl ) S5 43 25390 ol 4y 4 L (Y JSKS)
o=l b culsy po 5 aily wbjly olS 5 s Sl il gl aous” o
J_Jy UJ\J[_) ;f)g @aw ua>l.w Mly dul))l) 9 X% 39 olﬁf
&S

- b 4 g olendy Al bolsee cuiS o )3 (pionen
Jmad gl > Log g &bjly o omb <o) 2529 Cledy )
5 g ookt wl d)—'f-&) 5504 dg>g0 dLéé 5! Mly bl s,
3 g odliil 5 °L.~.5 9 oe.‘ o ‘30.‘5) uJ,Swa 5 ;;595‘5
awsles wbjly (ogyb ol cgilulln 5 md loicds &Ll olS
Caps pd 0dd Mg o pdaw jl g Laas 1y Linli8l Wgy ol
S oolawl Sais odlo yiuiny Ao

Jolas g aSls aouS oLS 5 oS ol L iole)l opl ol



Y¥Y .9 (Sesamum indicum)assS (Foeniculum vulgare) aibjl, 65 aw i, soylil )y o) Kod g o)

Green area index

57 77 97 117
Day after emergence

:FM)Ja51='u5gall'>cm‘.fo.,él::'u5u)h§)§%M&)Mdy)adlgji)wehawéu01)@'“.\55)4».11.5»4 Jss
(Logt — woms™ — il 315 :BFS 9 uous” — &b 315 :SF bagd — &b 315 :BF (4l 31y S
Fig. 4- Comparison trends fennel green area index over the growing season under different treatments monoculture and
mixed (FM: fennel sole crop, BF: fennel — bean, SF: fennel — sesame and BFS: fennel — sesame — bean)
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Fig. 6- Comparison trends bean leaf area index over the growing season under different treatments monoculture and mixed
(BM: bean sole crop, BF: bean- fennel, BS: bean- sesame and BFS: bean- fennel — sesame)
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Fig. 7- Comparison trends fennel crop growth rate during the growing season under different treatments pure and mixed
cultures (FM: fennel sole crop, BF: fennel — bean, SF: fennel — sesame and BFS: fennel — sesame — bean)
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Introduction

Intercropping is a well-known agro-ecological practice for its dramatic effect on pest and weed control,
increasing productivity as well as enhancing resources (radiation, water and nitrogen) use efficiency. All these
beneficial effects are the results of increased species diversity which presumably would be higher with introducing
more component species. On the other hand, crop growth analysis provides indices for quantifying the rate of dry
matter production and allocation of dry matter to the other organs, particularly to leaves. It seems that growth
indices of intercropped species relative to their pure stands could be useful for better understanding of higher
productivity of more diverse intercrops.

The objective of this study was comparison of growth indices and dry matter allocation as well as land
equivalent ratio of fennel (Foeniculum vulgar), common bean (Phaseolus vulgaris) and sesame (Sesamum indicum)
grown in monoculture or intercropping systems.

Materials and Methods

The experiment was conducted as randomized complete block design with three replications and seven
treatments including pure fennel (F), pure sesame (S), pure bean (B), row intercropping with 1:1 ratio of FB, SB and
FS as well as 1:1:1 intercrop of FSB. All treatments were sown in recommended planting date and density. Total
aboveground materials of each plot were sampled in 5 randomly selected plants in two-weekly intervals and
repeated seven times during growth period. Green leaf area index (GAI) and total aboveground dry matter (DM)
were measured for each species in sole and intercropped plots. Time course of LAl and DM was estimated by fitting
logistic peak and sigmoid functions to the measured values for each species, respectively. Crop growth rate (CGR; g
mr? d1) of each species was estimated as the first derivative of the sigmoid function. Economic yield of species was
measured by harvesting the whole plots and used for calculation of land equivalent ratio (LER) for intercropping
treatments.

Results and Discussion

Results showed that for all studied species, the growth indices were lower in intercropping compared to
monoculture. Maximum GAI (1.28), dry matter (184.6 g.m?) and crop growth rate (5.2 g.m?.day') for fennel was
observed in pure stand. For sesame, the highest GAI (4.2) was obtained in the sesame — fennel intercrop, however,
maximum dry matter (1023 g.m?) and crop growth rate (24.5 g.m?2.day!) were achieved in the pure stand of
sesame. Similarly in bean, maximum GAI (3.8), dry matter (546.39 g m2) and crop growth rate were observed in
pure stand. However, the lowest GAI (0.61), dry matter (54 g m?) and crop growth rate (1.6 g m?day') of fennel
was observed in fennel-sesame and fennel-sesame—bean intercrops, respectively. The minimum GAI (3.24), dry
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matter (286 g.m?) and crop growth rate (6.6 g.m2.day!) of sesame was obtained in fennel- sesame- bean, fennel-
sesame and fennel- sesame- bean, respectively. The minimum LAT (3.08), dry matter (110 g.m2) and crop growth
rate (3.26 g m?2day') of sesame was observed in fennel- sesame- bean treatment. Despite the lower growth indices,
LER was grater that 1 in all intercrops with a highest value (1.09) in sesame — bean showing the better allocation of
dry matter between component species of intercropping.

Conclusion

While the LAI, DM and CGR was lower when species were intercropped, the overall rate of dry matter
production of intercropping systems was about 28%, on average, higher as compared with pure stands leading to
almost 10% higher productivity. Addition of the third species into intercrops has no significant effect on
productivity. However, it seems that using species with diverse functional traits to increase functional diversity
could cause higher productivity of intercropping systems.

Keywords: Crop growth rate, Fennel, LAIL, Row intercropping, Land equivalent ratio



