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Tablel — Physical and chemical characteristics of soil

S9) ool yhuwd el
3 & Ly o yd
M PRI eosh SB Sl ob
e Y e TEYE ek 1 €7 pH sdinity soil Silt sand Clay
Sample Zn BoOs Fe K p TN% OC% it EC*10° texture 7. /. /.
depth mg/kg ppm SPo%

mg/kg mg/kg ppm
0-30 0.45 35 6.5 345 1018 0.1 095 5321 795 0.96 il 32 28 40

Ty
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Table 2 - Squares mean of some experimental traits

o a0 Wl ks bao iy L ad °

Oyt @il ST Stem 100 Grains 4lo 3 Shoe Sg 5 039 bl owill

SOWV. &2 , - Grainyield Freshweight  Harvest Essentia

df diameter weight k S5

index oil yield

Y Je 1 30.044 0.003 23072.011 27966987.780  28.336  940.900"

N (A) o595 2 3.967 0.016° 11164.978  13552654.440° 112.297°  43.749
Y 03’,{1‘9 X Jl 2 0.205 0.001 1062578  2831694.444 146968  8.107
(B) 9,500 395 4 2.453 0.008 1887.794°  9503179.444  36.928  50.714°
”S‘f"Y“’i; X b 4 1.101 0005 5202761 4420690998  27.801  36.065
olsr ("A’B’)’*" % g 2135 0002 7817019 7997375278  107.851° 29.794"

X 0395w X Jlw

NXBXY 5,5 8 0.899 0.002 3478786  2542859.722 23684  13.854
E uloT slocsl 56 0.894 0.002 6608.852  3712963.968 34361 13576
Ol i g 6 (%C.V.) 18.10 19.08 10.85 19.07 20.08 23.88

oy ) g 0 Jlaio mhaw (o o ciee BB 05g Silid ol 5 4y g
* and ** significant at 5 and 1 % level of probability, respectively.

ialojl Slio (S ool Sl 51 (:Silkee anglio =¥ Jguzr
Table 3- Comparison of simple effects mean of some experimental traits

P . &ld o 439 s .
o3l gl guss o0 Grain yieldals o ,Slos
Experimental factors 100 Gral(g? weight (kg.ha'?)
Year Jl
First  Jsl 0.263 764.71
Second egs 0.257 732.47
039y 395
Beforeplanting  coils 31 Jud 0.227b 742.31
Lo S+ cadls lojt
R 0.258 ab 733.56
1/2 Before planting + 1/2 one month later
A 395 45+ olo Syt + cllS (ylojr
1 . 1 = . 0.273 a 770.35
3 Before planting+ —one month later += 45 days later
3 3
Micronutrients gixe 3, molie

Control aals 0.23 709.56 b
Iron + Boron g + ¢yl 0.25 758.10 ab
Iron+2Zinc g+l 0.25 741.7 ab
Boron + Zinc g, + 59 0.25 738.17 ab
59 +3t + o] 0.29 796.33a

Iron + boron + zinc

Dl oo SOl (5031 b 70 Jladal gl jo o sire glis w3l g Ho ailie g > 6l slo Silee
Means of fallowed by same letter in each column are not significantly different at 05% of probability level in
Duncan's test.
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Table 4 — Squares mean of some experimental traits

Oyt @olo bdi Oiar ey oal ey 93 M2)d
S.O.V. ‘5;" N% Fe % Zn%
Year Je 1 0.364" 1.907 0.008
Nitrogen (A) A) o395 2 0.890" 0.019 0.001"
Year x nitrogen 0559 35 X Jlus 2 0.001 0.001 0.00001
Micro Fertilizer (B)  (B) gSwo 855 4 0.002 2.358" 0.007"
Year x microfertilizer 4,500 995 % Jw 4 0.001 0.000 0.00001
Micro x Nitrogen Fertilizer (AB) (AB) ¢y59 yiwi X 9,50 395 8 0.002 0.100” 0.001"
Year x Nitrogen x Micro  g,5we X 339,58 X Jlw 8 0.001 0.001 0.00001
Error o 3T ol 56 0.001 0.003 0.00001
(WCV) &l i gy 1.19 1.37 1.46

TN 90 Jleiml mha 5o lo pae oS dy g
* and **, significant at 5 and 1 % level of probability , respectively.

ialojl Sl (35 0ol 5T (Silie duglio = O Jguzr
Table 5 - comparison of simple effects mean of some experimental traits

bl wlie (3955 o0 ool aoyo 59y So)d
Experimental traits N% Fe % Zn %
year Juo
First Jof 2.75b 3.82 0.52
Second g9 2.87a 3.53 0.50
Nitrogen fertilizer 59 yus 995
Before planting  cusls 31 Jus 2.65C 3.67 0.515
1
s olo S0 T el oy 5 2.78b 3.65 0.513
1/2 Before planting + 1/2 one month later
1 1 1
ey 59y 00 T+ dwm ol S T+ bl oy T
3 3 3 2.99a 3.70 0.505

Before planting+ 2one month later +2 45 days |ater
3 3

[

Micronutrients gaxe 3, mole

Control aaly 2.79 327 0.491
Iron + Boron Jrenpey] 2.81 4.07 0.537
Iron + Zinc S9y +ol 2.81 3.99 0.494
Boron + Zinc a3+ 9 2.81 3.35 0.517
Iron+boron + zinC g5, + 99 + ¢yl 2.82 3.68 0.515

il oo 5SS (g3l b 70 Jleil o 10 o sire Sglis w3l g Ho alie g > )l sla Silee
Means of fallowed by same letter in each column are not significantly different at 05% of prob ability level in Duncan's
test.
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Table 6 - comparison of interactions effects mean of some experimental traits

Bl yhd

lld sl bl 0 ,SLos

b}l lio sem | SmAos e Esentidol o °
Experimental traits diameter Frih weight index yield 0! -
(mm) g-ha’) (%) (kgha') Fe% Zn%
il loj 5o Jols
Control ol 5.02 bed 8881.7 ¢ 32.86 abc 1099d 322 0.502efg
[ron+Boron g + 2l 4.93 bed 9426.7c  27.83bcde  14.93bcd 4.08b 0535b
fron +Zinc g, +al 4.20d 8968.3 ¢ 34.98a 1366¢cd 3.98c 0.498fg
Boron +Zinc s, + 4.82 bed 9968.3bc  27.44bcde  1594bcd 3.37i 0.527¢
Iron+boron +zinC s, +5+»1  538abcd  10088.3abc  33.64ab  1467bcd 3.72f 0515d
o olo Sy -f+ Culls o -f
1/2 Before pl anti-ng + 12 one-month
|ater
Control sals 5.18 bed 9066.7 ¢ 26.17cde  1578bcd 3.22) 0.487h
Iron + Boron g+ cal 578abc  10426.7abc  29.49abcd  15.68bcd 3.92d 0.547a
fron +Zinc g, +al 4.7 bed 9203.3¢c  29.35abcd 14.37bcd 4.08b 0497g
Boron +Zinc s, + 5.78 abc 9293.3 ¢ 31.75abc  14.35bcd 348h 0507e
[ron +boron + zinC g, + 3 +»! 6.55a 12176.7 ab 21.36e 2146a 355g 0527c
KEYRTS) e.% + o olo J.% + Cals ou;%
% Before planting+ %one month later
+% 45 days | ater
Control wals 4.55 bed 9705¢ 3268abc  13.06cd 3.38i 0.483h
Iron + Boron g + ¢, 447cd 8926.7¢c  3212abc  1407cd 4.22a 053bc
Iron+Zinc g, +cal 59ab 12290 a 2645cde  16.2abcd 3.92d 0.487h
Iron +Zinc s, + 5 5.77 abc 12180 ab 24.03 de 19.45ab 322j 052d
Iron+boron +7inC (59, +,9:+»1  535abcd  10926.7abc  27.64bcde  1657abc  3.77e 0503 ef

il o 5SS 03T L 70 Jlai o 50 jlo sire glis w8l gt o aline By > sl sla il
Means of fallowed by same letter in each column are not significantly different at 05% of prob ability level in

Duncan's test.
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Abstract

To evaluate agronomical characteristics and yield of dragon head by using
different levels of nitrogen and microelements (Fe, B, Zn), a factorial experiment based
on randomized complete block design with three replications was conducted in Khoy,
during 2016 and 2017 growing seasons. The first factor consisted of three levels of
recommended nitrogen fertilization (1- before planting, 2- one half before planting+15
days after planting, 3- one third before planting+ one-third one month after planting+
one-third 45 days after planting) and the second factor was the use of microelements
with five levels including non-consuming treatments, iron with boron, iron with zinc
boron, zinc. Nitrogen consumption resulted in significant effect on stem diameter, 100
seed weight, fresh weight of plant and essential oil yield. According to the results,
growth and yield increase were observed using fertilizers. Therefore, the highest plant
height was in two stages, the fresh yield of 10805.80 kg.ha®, in three stages, essential
oil percentage of 0.59% and essential oil yield of 16.33 kg.ha™ in nitrogen application in
two stages and iron, boron and was observed. Although the second treatment of nitrogen
(half before planting and half after sowing) along with that of boron and zinc
micronutrients, the highest percentage of essential oil was 0.59%, but the consumption
of other micronutrients also increased the essential oil content. Meanwhile, the highest
fresh yield of nitrogen in nitrogen application was obtained at 10805.7 kg.ha™* during
three stages. It can be concluded that in growing dragonhead, nitrogen should be used in
several stages and micronutrients usage also improves the quality and quantity of plant
yield.

K ey words: Dragonhead, Essential oil percentage, Fresh weight, Stem diameter.
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