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Table 1- Results of variance analysis of yield and yield components of coriander as
affected by different levels of nitrogen and plant density

e olaay

P olas ogo Ol I 039 ogu0 5 ySlos
. i a 90 .
et gile I ' &0 Sy TN ogue Fruit
Sov &3l Umbel ; ; ield
df number per Umbel nugnber Fruit number lOOO—_Frwts y
plant per m per umbel weight
el 2 1.956™ 2747 86™ 264" 1,007 22920.11™
Replication
) 097 olie 3 38.11" 60057.62"" 60.63 0.15™ 106483.24""
Nitrogen rate (N)
Errora (s 6 0.636 934.136 16.68 1.25 6401.44
Nl 2 2289 21573.34" 321" 0.68" 50804.85"
Plant density (D)
Nx D 6 0.119™ 964.80" 1.87™ 0.86" 5242.7"
Errorb s 16 0.181 260.47 2.16 0.22 178.012
CV (%) - 14.50 14.37 9.40 12.26 12.47

Qo) 90 mhaw jo o pme Gl S pf i 4 wagndS
ns, * and ** and show non-significance and significance at 5 and 1% level, respectively

Y Jgue axlol

Table 1- Continued

L 0gu0 & ySlos orlog 25 o )3 S ySlos
g S ) ;
i qolie s Q)'s-‘s-s fﬁ-’-w cbls G S5 B ;:nass bl wg
sov @sl3! Biological Harvest Fruit ield of Essential  Essential
df yield index yield of g%’ e olant ail ail yield
single plant giep percent
"f‘“_ 2 151414.9™ 3.851" 0.156"™ 1.01™ 0.003"™ 0.124™
Replication
o9 ol 3 559827.52" 11.816™ 0.717" 378" 0.048" 1.824"
Nitrogen rate (N)
Errora U 6 34562.04 7.915 0.04 0.22 0.001 0.49
<% “’S 7 2 137228.29" 37.61" 0.27" 238" 0.003™ 0.389°
Plant density (D)
Nx D 6 20347.22" 401 0.04 0.19' 0.003"™ 0.1™
Errorb s 16 6298.99 0.96 0.01 0.05 0.002 0.73
CV (%) - 17.36 16.25 18.30 14.09 10.21 14.04

Aoy ) g0 mhaw o s pime Ll g e o 5 4 sgndIS

ns, * and ** and show non-significance and significance at 5 and 1% level, respectively
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Table 2- Means comparison of yield and yield components of coriander as affected by
different rates of nitrogen

. . . o g3 ey Slua . oeme i o) ySlos
0595 Wy o gz dlay T TE i 50 ogwo Oluss lOOé-fru?t)s °9'~‘~‘|';:uit
Nitrogen Umbel number Urmb elé’r‘;:J mber Fruit number (-, Weight yield
(kg ha) per plant ner m? per umbel (kg ha))
0 7.34Cc 286.15¢c 15.21ab 9.00a 353.26¢
40 10.43b 406.59b 13.220 8.97a 442.08bc
80 11.84a 465.04a 15.76ab 8.73a 615.16a
120 8.20c 318.82¢ 18.37a 8.99a 474.70b
Y Jgos alol

Table 2- Continued

s spodfles plogmolas L il Sl
e s S5 59dam 0 ySlos . g ST Vg ST ; i
[S31 5 d Biological wb}g K K U’“"L“"‘ Emtla'
Nitrogen 'Siott Harvest Fruit Biomass Essential ail K'e'd
(kg ha') (k)éI ha™) index Q%é?ledp?;nt é%é?ledp?;nt ol (L ha)
0,
o) @ @ percent
0 797.54c 43.97a 0.90d 2.02c 0.153c 0.541c
40 990.87bc 44.36a 1.12bc 2.53bc 0.226b 0.999b
80 1389.72a 44.29a 1.57a 3.55a 0.243b 1.494a
120 1134.49b 41.94a 1.24b 2.97b 0.330a 1.566a

At I gire SN 0Bl so 0 B gehaws 50 5SSl fygesT bl il oo lie B> (gllo gt 12 50 a5 Lle Sl
Means followed by the same letter in each column-according to Duncan’s multiple range test are not
significantly (p < 0.05)
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Table 3- Means comparison of yield and yield components of coriander as affected by
different rates of plant density

3y S o
N N . - ’Stf
ks S 50 &0 yo = ogse " Erit Esentid  Eentia
Derdity,  Umbe Umbe b 1000- yield oil oil yield
Flantm) - number  numbe pr s Ggha)  percent (L.fa)
umbel
30 0972 32917c  1608a  8.70a AITI7c  0229a  0.941b
40 9.12b 364670  1577a  89la  46235b  0234a  1.08lab
50 8.27c 4136la __ 1507a ___ 917a 54037a __ 0254a __ 1.372a
Y Jgus aolol
Table 3- Continued

o 4o S ,.iLo&

o Sdlos oy sl oga0 3 ;S los oologas 0 ,Shos uw'L)w' -~
ol 2 59)5e Harvest oy Sy S Essential  Essential
Density, BIO|03IC{:I| index Fruit yield of Biomass oil percent  oil yield
(plant m?) Yield (%) sngleplant  yield of single (Lha)

(gha) @ plant (g '

30 976.T4c 72,045 T37a 3253 02292 0.941b

40 106891b 43:34b 116b 267b 0.234a  108lab

50 1189.42a 4554a 1.08b 2.38¢ 0.254a 1.372a

At I gire SN 0Bl wo 0 B gelaws 50 5SSl ygesT bl il oo lie B> sllo gt 2 50 4T Lle Sl
Means followed by the same letter in each column-according to Duncan’s multiple range test are not
significantly (p < 0.05)
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Table 4- Means comparison of nitrogen and plant density interaction on yield and yield
components of coriander

yLeres S ySlos
Folam i , sl ogee oleg
2 15 Slos ’ o e o e
03955 o1 7 o owpé it Sigdem  cdley RS WSS
Nitrogen Density & il ir;ld Biological Harvest ~ Fruit Biomass
(kgha')  (plantm?  Umbel  1000- ky et yidd index  vieldof  yieldof
number  fruits  (K@-ha’) 1 0 single single
y (kgha) (%)
perm weight plant plant
9 9
0 30 258.67g 8.25b 282.10h 627.67f 41.78d 0.94e 2.24e
40 280.89fg 8.89ab  341.23gh 790.90ef 43.19cd 0.85e 1.98e
50 318.8%¢f 9.86a 439.43defg 929.07de  46.95ab 0.87e 1.85e
40 30 366.0lcd 9.16ab 371.10fgh  886.60€f 41.83d 1.24cd 2.95hc
40 402.67c 8.62ab  414.13efg 944.10de 43.86bcd  1.04de 2.36de
50 451.11b 9.18ab  541.01bc  1141.90cd 47.39a 1.08de 2.28de
80 30 398.67c 8.46b  527.0lbcd 1210.47bc  43.50cd 1.76a 4.04a
40 463.11b  8.64ab 610.33b 1393.23ab 44.04bcd  1.53ab 3.48ab
50 533.33a 9.09ab 708.13a 1565.47a 45.34abc  1.42bc 3.13b
120 30 293.33fg 8.92ab 464.47cdef 1134.83cd  41.05d 1.55ab 3.78a
40 312.01ef 9.50ab  483.70cde 1147.40cd  42.28cd 1.21cd 2.87cd
50 351.11de 8.56ab 475.93cde 1121.23cd 42.49cd 0.95e 2.24e

A I gire SN W3l ws 0 B mhaws ;0 5SSl ge3T ellp il (oo wlie By ylo gt ya y0 a8 Sla Sk
Means followed by the same letter in each column-according to Duncan’s multiple range test are not significantly
(p<0.05)
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Abstract

Application of proper rates of nitrogen fertilizer and plant density are important
factors for medicinal plants yield. To study the effect of nitrogen rates and plant
densities on yield and yield components of coriander, an experiment was carried out in
split-plot based on randomized complete block design with three replications at the
Research Field of Islamic Azad University of Birjand, Iran, in 2013. The main plots
were nitrogen rates with four levels (0, 40, 80 and 120 kg N per ha) and the sub-plots
with three levels (30, 40 and 50 plants per m?). The results showed that nitrogen rate
had significant effect on number of umbel per plant and per m?, fruit number per umbel,
fruit yield, biological yield, fruit weight of single plant, biomass yield of single plant
and percent and yield of essential oil. Changes in plant density, aso had significant
effect on all traits except fruit number per umbel, 1000-fruit weight and percent of
essential oil. Moreover, interaction effect between nitrogen rate and plant density
affected al traits except umbel number per plant, fruit number per umbel and percent
and yield of essentia oil. Mean comparisons showed that as N fertilization rate
increased from 0 to 80 kg N ha*, umbel number per m?, fruit yield, biological yield and
essential oil yield increased by 62.5, 74.1, 74.3 and 186.8%, respectively. Results also
revealed that increasing plant density from 30 to 50 plants per m?, increased these traits
by 25.6, 31.4, 21.8 and 37.4%, respectively. The conclusion is that application of 80 kg
N ha’ and use of 50 plants/m? produced highest fruit and essential oil yield for
coriander in Birjand region.

Key words: Coriander, Essentia oil, Medicinal plants, Nitrogen, Plant density.
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