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Figure 1- Trend of precipitation (mm), and maximum and minimum temperature (° C) in studied region and duration.
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Table 1- Last irrigation and harvest time of cumin at different planting dates
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Table 2- Analysis of variance (mean of squares) of studied traits of cumin as affected by planting date and intercropped ratio
with saffron
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Table 3- Interaction effect of planting date and intercropping ratio on some cumin traits
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Column means with the same letter as slicing are not significantly different by Duncan test (p< 0.05)

C and S are cumin and saffron, respectively.
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Figure 2- Interaction effect of planting date and intercropping ratio on cumin seed yield.
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Rezvani Moghaddam & ) cowloas ol (ool piiome

Moradi, 2012; Khorramdel et al., 2016; Koocheki
eSS (S yo ke (et al., 2009; Asadi et al., 2016
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ol do)d adox s 0 j oS angl lacdgli
Haghiroalsadat et al., ) -l)LSan 5 Gbldlpis cuvlosds
LS 3 gl slacdslio 1y & wsls bl 35 (2011
sla i ades 5l ase bl 150 cov ol 4 g
Loy aeldy bl o sled LS ale ) el g S
025 L by dste S Cilisee (glanSTy )3 jow 005 el
(Khoocheki et al., 2016b) ;L Sen 5 S5 58 lawgs
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Rezvani Moghaddam & ) soly» 5 paie Jlosy 35
e 0495 bl duo pd 45" X255 45155 55 (Moradi, 2012
Hladsl il e widwl culS 3 i ool cusls Fu,l
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Figure 3- Effect of different planting date on percentage of cumin essential oil.
3l ged SIS ygeil bl 1 o y3 B Jlain] grbans 53 ()5 gime BMEST (gl gy 43 S jide By > (s (gl Silio
Column means with the same letter are not significantly different by Duncan test (p< 0.05).
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Table 4- Analysis of variance (mean of squares) of studied traits of saffron as affected by planting date and intercropping

ratio
s £ slax I SWA (439 255 ds Slsg . b ay
i golle ~2 JS ol J5 5 2 Sles e E D Ay dlans EPEd A ¥ 0 Infected
S.0.V &dl;! Flower Flower fresh . Replacement corm Replacement corm corm
o dr number weight Stigma dry number fresh weight
weight
v
{’g’ _ 2 10.64™ 183" 0.005™ 106™ 2080™ 0.001™
Replication
sl g
(A) 3 3806™ 30156™ 417" 1.80™ 17104™ 1039™
Planting
date
9“,‘" ol 6 10.44 143 0.084 35.56 1425 1.22
Main error
Cusls o
B) 4 2863 19957 3.14" 2.47m 740" 2.60"
Planting
ratio
AxB 12 303" 2293 0.334" 2,17 7772 2.93"
o ol 32 17.88 216 0.034 51.84 950 1.48
Sub error
Sl oy ; 6.47 8.01 8.53 6.15 630 13.07
C.V. (%)

(P sire pae 5 o yd S g g gdaw ) (51 e 0aiad i iy 4y S g FE K
ns = Non-significant. * = Significant at 5% level. ** = Significant at 1% level.
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2 o (e po 2 p55 YOOIY) 8o p3 B 5 (mpe yio
(2o 20 5 p.5 FVAIY) 80 )3 VB o515 ¢ sidasl lS’ g o
2 Egdee ol mu g LY b Jold |y 4 (g o oS
Caolodds S dmy Cao

bl & l500

Sisine polar g s3ly 3 oljae ) Wl gladiy 20>
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3 Y0 by be i b olhie; (alls et o (5 wojl
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e 0y5 duoyd Voo g VO bgloee cuiS 4y Couns (oYL A
Ldy o) sais o ojul CuiS jd duy o Hlaidy dg |l
2 032 9 Olyie) byl S il (6Tl
Olies 85 G Cold) Sap 4 e a0 SV (glapS]y
slass o bl calond ol dlge o Ol Jlai il jaw 05 g
Vil (f Jgin) €855 51,5 b oo aw 25Ty 5o

@l g Ol Cda S 05 9 lyde o i)

Olyie; Oluogad &y w1 boldue CuiS Comd g CudlS &, U WidSod g 131-0 Jguia
Table 5- Interaction effect of planting date and intercropping ratio on some saffron traits

Treatment ,los & 5 o5 5 slass J5 55 5,5 AV S 5
Cuils & ,U Cuils o Corm fresh _ Flower fresh Stigma dry
. Flower number per m . .
Planting Planting ratio welg_l;t 2 welghj welghj
date (%) (g.m™) (kg.ha™) (kg.ha™)
) Sole Lals cuis 533.6" 89.76° 246.8* 2.97°
oul 25C+100S 532.6° 88.69° 240.2% 2.94°
November 50C+100S 530.6° 81.29% 230.7° 2.69°
75C+100S 505.5° 69.77° 199.8° 231°¢
100C+100S 464.4° 57.36° 160.7¢ 1.90¢
) Sole _alls cuzs 533.7° 88.82° 247.8* 2.93?
2! 25C+100S 534.6" 87.61° 248.7° 2.90°
December 50C+100S 531.6° 84.36% 239.2¢ 2.79%®
75C+100S 515.5° 72.98° 212.3° 2.42°
100C+1008 503.5° 63.26° 179.3° 2.09°
Sole Lals cuis 473.2° 63.17° 179.1° 1.95°
il 25C+100S 454.6° 56.32° 161.2° 1.86°
March 50C+100S 455.2° 55.98" 159.3° 1.85
75C+100S 467.2% 45.87° 130.8° 1.52°
100C+100S 462.2% 42.17° 118.2¢ 1.40¢
Sole Lals cuis 435.6" 38.11° 126.3 1.32
s 25C+100S 424 9% 38.25% 103.5° 1.20°
22598 a a b b
April 50C+100S 436.8 37.26 108.9 1.23

P 75C+100S 418.3° 35.44° 98.36° 1.17°
100C+100S 434.2° 36.17° 93.25¢ 1.10¢

sl ged BSOS el ol 1 a0 )3 B Jlazsl prbans 53 (gl e BT ()l (23 by Cypeods (ygias pi )> S ko By gl sloSilie
Column means with the same letter as slicing are not significantly different by Duncan test (p< 0.05).

C and S are cumin and saffron, respectively.
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Figure 4- Effect of different cumin planting dates in intercropping on infected saffron corms.

5l ged SO ygesl bl 1 o3 B Jlain] grbans 53 ()5 gime BMEBT ()l gty 43 S yide By > ()l (gl Silio
Column means with the same letter are not significantly different by Duncan test (p<0.05).

(Rahimi et al., 2013) a5l ar sl oliun id olyac;
s ) amey bl aolsl il GRlejl 5o o sy o Slainy
(V Jgiz) jomw 00 (3908 g il (glacdls )b 5> 4
Sli oo Jelss (sl 0y caslio byl (405 Lo &1 jocie
Cwlodds 4y (59 SialS 5 (gl el 395 a5 o 4
L2l gysbo e CuiS i Wl duyo ki ol
O 055 L g 0y ploml nay Clgs Sl am (g)lul &5 598
i Eydgn pl 206 53 20,8 b ()l e slaS
&b jles )y L 5 (Feizi et al., 2018) o) )LSen o
s oo 1 ol o5 loj &8 ol olts Juad 5T (g
slady bjg @) I asbl adlate Bye (o ) a Loy
ol ine yokar 505 (6 So3h] s sl 3 oS e
G ggdge ) Bl Ll (glol By glad 4y s
CitS byly b 5 S ) 48y (sl e Ol &S b0
s9-diea plosl (lydes 4 Ol oloj 2 & (8 bl

ﬁ)l}—n 5 U@Lmuwuj .b)b ol)_é.c)’ 4y, u'°"‘° ).ul;

2 pllol glad ao s as ol Ll . S0ke duslie pls

G ime yokar 4 395 1o > Y/0 39 )3 g bl cuilS g,
(1o WWY) sl cdlS go )b o Lasls o) o I jzeS
e Ol g9mdge ol (T JS8) 392 (10,3 VYY) 4
aS ail 35U Laas (ool ) blste cuiS jl e Lol
Oliiod Cowlodd 35 aw doly )3 4 (jg Al 4 joxie
89y il 3 a8 Lola e il S5 a8 Wlooly )lis calises
Rhizoglyphus =S &)us 335 o 15U olyiej one
oo g70bini  Claparede (Acari: Acaridae)
Rahimi & Kamali, 1993; ) a_sb - >,L3 sla Sl
4 358 b 1506 lews Jolse ! (Rahimi et al., 2008; 2013
2R3 e 9 Lae 5 Jooe Sl oo slaasy S50
3 Slos g o Loy 4o ylud cnge pllo locond
Rahimi & Kamali, ) s 2> o SialS cuiyly o, ae;
el e )l5 el gy By Slesly ol wlidss (1993
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(LER) ¢yao (212 Copmd

5> LER wwils slago,b als” o as ol olis gl
Sial8 by o CuiS 3 0,05 o515 oy I L 30w 5
wdls 3 L5 ;805 Byl SI(F Jgan) b (gl as
Sl tali 8l k95 2B ljwe an ]y jew 00 (S3> LER
L9 35 LIs s 005 b @oglite (59, yée; (S5> LER
&5 5 3L g by loe S )3 f 0y o I3
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Table 6- Interaction effect of planting date and intercropping ratio on LER

Treatment ,lo. L . L. . . L. . L.
. , 2325 S o) Sy o S 05 Sy S 005 Sl S
Cwls & ,6 CuiS Cound . .
Plantin Planting ratio ul ol s
date g (o/g) Cumin partial LER Saffron partial LER Total LER
(1]

25C+100S 0.286¢ 0.988* 1.27°
November LI 50C+100S 0.480° 0.906" 1.39°
75C+100S 0.736 0.777° 1.51°
100C+100S 0.794° 0.639¢ 1.43°
4 25C+100S 0.272¢ 0.977% 1.25°
’ 50C+100S 0.486° 0.940° 1.43%
December 75C+100S 0.699" 0.813¢ 1.51°
100C+100S 0.765* 0.705¢ 1.47°
i 25C+100S 0.372¢ 0.627% 0.999¢
50C+100S 0.641° 0.624* 1.26°
March 75C+1008 0.724° 0.511° 1.24°
100C+100S 0.940° 0.470° 1.41°
25C+100S 0.531¢ 0.404° 0.935¢
D395 50C+100S 0.795° 0.415* 1.21°
April 75C+100S 0.964° 0.395¢ 1.36*
100C+100S 0.998* 0.370¢ 1.37°

sl ged 5SS el ol 1 0o )3 8 ezl prbans 53 (gl ime BT ()l (23 by Cyguods (ygias pir )3 S jiikio By s gl sloSilie
Column means with the same letter as slicing are not significantly different by duncan test (p< 0.05).

C and S are cumin and saffron, respectively.
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Abstract

In order to study the effects of various additive intercropping series of saffron and cumin on their yields,
and yield components, an experiment was conducted as split-plot arrangement based on randomized
complete block design with three replications in a two years saffron research farm in agricultural faculty of
Bardsir during 2016-2017. The experimental treatments were assigned to the main plot on planting dates
(November 11, December 11, March 6 and April 4), and additive intercropping series (25, 50, 75 and 100%
of optimum density of cumin (120 plant.m™), sole saffron (50 plant.m?), sole cumin) as subplot. The studied
traits were including number of umbrellas per plant, essential oil percentage, seed, biological and essential oil
yield, and also saffron flower number, flower yield, stigma yield, number of replacement corm, corm weight
and number of infected corm. The results showed that delaying in cumin planting date led to a notable
decrease in cumin yield and yield components, in all of the planting patterns. The reduction values of cumin
seed yield in March and April planting dates compared to November were 39% and 64%, respectively.
Cumin essential oil at November (2.79%), December (2.78%) and April (2.83%) planting dates were higher
than that of March (2.42%). The experimental treatments had no significant effect on corm number, but
cumin planting at spring had more infected corms than fall planting. The corm weight was declined as
affected by delay in planting date and increase in cumin density. The saffron flower and stigma yield in fall
intercropping was significantly higher than spring intercropping. Intercropping had negative impacts on
saffron productivity, and the highest stigma yield (2.97 kg.ha™*) was assigned to sole cropping. In general, the
maximum (1.51) LER was related to fall intercropping of cumin and saffron.
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