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Introduction

Intercropping is the cultivation of two or more crops in the same area at the same time, used as a practical
approach to enhance the sustainability of agroecosystems. This cropping system is applied to increase resource
productivity and decrease production risk. In an intercropping system, plants of the leguminous family, due to
some specific characteristics as high protein contents and biological nitrogen fixation, are used as an important
component of intercropping. This study was performed in order to investigate the yield and yield components of
isabgol (Plantago ovata Forsk) and peanut (Arachis hypogaea) under intercropping system conditions and to
evaluate indices of land equivalent ratio, productivity and intercropping advantage.

Materials and Methods

This study was conducted at Jiroft University to evaluate the benefits of intercropping peanut and plantain in
the subtropical climate of southern Kerman province. The experiment was conducted in a randomized complete
block design with eight treatments and three replications in the 2015-2016 crop year. The experimental
treatments were: 1- single peanut crop, 2- single plantain crop, 3- 20% plantain + 100% peanut, 4- 30% plantain
+ 100% peanut, 5- 40% plantain + 100% peanut, 6- 50% plantain + 100% peanut, 7- 75% plantain + 100%
peanut, 8- 100% plantain + 100% peanut. Before planting the test plants, the physical and chemical properties of
the soil were evaluated. Peanut density was kept constant at 25 plants per square meter, and psyllium density was
added incrementally between peanut rows based on experimental treatments. The traits and indices studied were
psyllium yield and yield components, peanut yield and yield components, and intercropping utility indices. The
data variance analysis was carried out using SAS 9.4 software and mean comparison using Duncan test in
significant level 5% and to evaluate the linear relationships between the studied quantitative variables, the
Pearson correlation coefficient was calculated using standard statistical procedures.
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Results and Discussion

Results showed that the number of shoot branches , pod weight, normal pods, biomass, seed dry weight per
plant and grain yield were significantly (p<0.01) affected by the additive ratios of isabgol. The effect of these
treatments on hollow pods and pod scurf was not significant. Increasing isabgol density ratio at intercropping
caused a linear decrease (R?>90) in the number of shoots, pod weight, normal pods, biomass, and seed dry
weight per plant. It is considerable that observed differences in these variables between peanut sole cropping and
its intercropping with 20% and 30% isabgol addition treatments were not significant. Analyses of isabgol yield
and its components indicated that, increase in isabgol density caused a significant (p<0.01) decrease in seed per
spicule of isabgol and spicule per plant, but had no significant effect on 1000 seed weight of isabgol, whereas
additive treatments of isabgol caused an increase in seed yield and biomass of isabgol per surface unit. The
highest yield of Isabgol (69.07 g.m™2) was obtained under sole cropping, which showed no significant difference
compared to the intercropping of 100% | + 100% P (67.63 g.m®2). The lowest yield (55.33 g.m2) was recorded in
the intercropping system of 20% | with 100% P. The highest productivity index (SPI1=72.13) and intercropping
advantage (1A=5.51) were obtained from the 100% peanut + 20% psyllium treatments.

Conclusion
Overall, considering the limited competitive ability of peanut at higher planting densities of isabgol, the
cropping ratio of 20% psyllium + 100% peanut led to improvements in yield, yield components, and various
indices of mixed cropping efficiency compared to sole cropping. Consequently, this treatment is recommended
for tropical and subtropical conditions such as those found in Jiroft." Of course, this issue requires further
studies.
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Table 6- Mean comparison of yield and yield components of isabgol under the influence of different intercropping different

ratios with peanut

lows b yd &ild Sl W 53 Al Mo 0395 Cannny § 3,50 Mbdb ield
Treatment Seed numbers per spike  Spike number per plant Biomass yield (g.m?) Se(z n>1”2§
il el 225 54.93 10.16 ¢ 314.1° 69.07*
Sole crop of isabgol
wigl(;z//\l; 18}(;2;‘ é\” 55.61 10.47 ¢ 307.4° 67.63°
0 0
05 L 7N - e+ 055l 70 b b b
T8% 1+ 100% P 56.61 a° 13.74¢ 280.3 61.67
05 L LN - e+ 05yl 70 b b b
o1 s 1o 61.14 15.1°¢ 278.8 61.33
@*‘28‘; /|\+ '1:)3;/““’;')”' 61.66 16.16 2712 59.66 b°
0 0
w)38]:; /i\;'lBZiéf” ‘pm 61.15 ® 18.66 * 259.1 57.1b
0 0
et PR 0yl Y- 62.52° 19.33° 2515°¢ 55.33 ¢

20% | + 100% P

A 0y gy s )3 I3 xe Coglis W 4SS 90T wlilpy S e Gy gl sla Sibio
* The means with silimar letters based on the Duncan test had not differ significantly in the probability level of 5%

I=lsabgol; P=Peanut
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Table7- Analysis of variance evaluation of advantage and competitive indices of peanut and isabgol intercropping

O pts 2alio NN formand (5 390 3y L bglseo CulS gwwdgmw
S.ov df System productivity index Intercropping advantage
"’_ﬁ 2 103.424 0.008
Replicate
il sl 5 345248 11.35%
Planting rate
> 10 9.261 0.027
Error
P - 19.35 10.97
CV (%)

Ao Gl 1y (Sl gesl Gollys o ime ciglds pae g doyd gy e yd K Jloin] prdas )3 I jixe glis i3y S g %
, " and ™: indicate respectively a significant difference at the probability level of 1%, 5% and no significant difference based on the

*k

oald i 03g38] prdaw Anlg )3 0 shwl dgy WST5 a4
bgsye ol oy yieS 45 gygbas il Lials bolste cuiS (saiodgu
VO 5o L aS (YY/EA) 55 o phob &y 05,0l dopd Vov &
o=l el gyl pxe ciglas (FF/AY) Lowej el & 0]yl oy
sl G55 (19)0 & s (SIA55S <ol a1 idsas el

@yt slanSTy 3 0j il (3938l ¢ gaios oyl y 455 ysbay

Duncan test.

]

by e cutS wiamw S 28 coles jd &S (6,50 jasls
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(Vicia faba L.) M8l _sol58) balsee cusS (saiodgm (sl yas L
o381 b &S oy a5 opl & (Hordeum vulgare L.) ¢ 4
(5> —MELYV+ + FV/D s 3 95 Ly by Isen 15 MLy 151,55
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Table 8- Mean Comparison of advantage and competitive indices evaluation of intercropping

o et (5390 pet S o bgldeo CulS (gak0dgm
Treatment System Productivity Index Intercropping Advantage

ey L AN e+ gl AN 4268 ¢ 0.28¢

100% | + 100% P
RSN A PRI Se W /AN 46.97 ¢ 0.49 ¢

75% 1 + 100% P
e PR TN e 05yl 7D 53.75¢ 163d

50% | + 100% P
e BTV 0yl 58.72 b 2.26°¢

40% | + 100% P
PRSI N VA RIS T bA S 62.63 b 3.3b

30% | + 100% P
PRSI N VA RIS T VA R 72132 5512

20% | + 100% P
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* The means with silimar letters based on the Duncan test had not differ significantly in the probability level of 5%.
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