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Tablel- Chemical and physical characteristics of soil before planting
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EC (ds.m™) (ppm) Total N (%)
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Table 2- Sources of variation, degree of freedom and mean squares of the effects of plant
density and planting pattern on vegetative properties, seed and oil yield of thyme in the first
and the second year (1st and 2nd cut) in Mashhad.

Firstyear «Jsl Jlw

S s Shee u..d\..ul:,gl,..o bl A s L;La(.l.ul i O &g b &gy CL&JJl a5 Ol i c\;.a
Seed yield Esseptial oil Essential oil =l Plant diameter Pl_ant @137 Sov
yield percent - height
Shoots dry weight Df
05 83 0.07 ns 5.0 1.01 11 3 Replication | G
393 2610 0.01 ns 534090 9.2™ 0.75™ 2 (A)Density {5‘;
24™ 1760 0.01ns 12160 5.2 2.69"™ 2 (B)Planting <215 6@‘
- o - - n Pattern
101 770 0.02ns 16400 29.04 6.66 4 (A*B) Jlis
8.0 43 0.05 330 1.9 0.82 24 ErrorUss
Second year/ 1st cut «(J 3l ;) pss Jl
1460 3.0 0.02 ns 25080 0.5 1.0 3 Replication )‘Jg.
154300 40 0.005 ns 825800 16.92 0.68™ 2 (A)Density VS‘J;
352100 630 0.04 ns 523900 327 0.63™ 2 sl g }g‘
(B)Planting patern
58700 80 0.01 ns 824200 20.18 4.0 4 (A*B) e
1950 4.0 0.02 28320 2.48 0.36 24 Error Usst
Second year/ 2nd cut ‘((ap ) £33 Jl
180 04 0.06 ns 34940 0.9 11 3 Replication ,1 $G
30820 314 0.05 ns 719300 23.2 0.61™ 2 (A)Density V‘ﬂf
56800 560 0.02 ns 3975700 29.7 0.61™ 2 sl }Q\
(B)Planting pattern
30240 21 0.02 ns 287400 22.4 4.1 4 (A*B) J;La..e )
306 1.0 0.04 58800 3.45 0.37 24 Error Uss
Lo y3 & 5 il gl )3 l3 e 5 I3 gan b oS 2t 5T NS
ns ,* and **

: non-significant and significant at 5% and 1% probability levels, respectively.
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Table 3- Means comparison of the effects of plant density and planting pattern on vegetative .agis L 2
properties, seed yield and oil content of thyme in the first and the second year (1st and 2nd cut ) in Mashhad

First year «Jsl Jlw

AS) s Shee il &Kas 035 (Sle) 6 s (o le) & 52 ¢ &5 oS3
(LS (,Jf S (,Jf ) ol (e Plant height (cm) Density
Seed yield (eSa Plant
(kg/ha) . diameter (cm)
Shoots dry weight
(kg/ha)
4.5° 801° 22.4° 8.0° 20 Plants Gy
3.3 437° 23.7° 7.1° 10 Plants Gy
2.2° 299° 23.3° 7.2° 6 Plants Gy 8
Second year/ 1st cut «(Js! op2) p s> Jlw
59° 2231° 19.9° 7.2° 20 Plants FIE
36" 1358° 21.1% 7.6° 10 Plants Sy
26° 967° 23.2° 7.4 6 Plants Gy 8
Second year/ 2nd cut «(p 5> o) ess Jl
21° 2255 21.1° 6.9° 20 Plants Sy
8.8" 1438° 22.9% 7.4 10 Plants Sy
9.6" 1144° 24.3° 7.2° 6 Plants Gy ¥
(First year) Planting pattern «(J ! Jle) cslS Lg}il\
4.4° 635" 24.1° 7.4 Row 3
1.4° 272° 22.5° 7.2° Flat bed S5
4.2° 629° 23.2° 7.7° Raised Row  (glecs,
Second year/ 1st cut «(J ) ;) £33 Jlw
52° 180.2 21° 7.6° Row 3
37° 1457° 20° 7.2° Flat bed S5
30° 1292° 22° 7.4 Raised Row (sl
Second year/ 2nd cut «(p 5> o) p 33> L
12° 1873 23.4° 7.4 Row 3
10° 1387° 21.2° 6.9° Flat bed S5
8.6 1577%® 23.7° 7.1° Raised Row (gl

ML@LSD Q}n)'Tu,uLAxM):Gb_.JW‘&MJ))‘J@MQ)WruLGau\;A:QLiJQ}LNJA)JJL«:JJAq_laﬁjaA{Liﬂg'}}ﬁe:e

* Similar letters for each treatment in each column indicates not significantly different at 5%
probability level, according to LSD test.
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Loy aa (T, kotschyanus) [Kos s sT 458 55 5 iul3l Ao ys YY (T danensis) s oo 5T 4,8
‘5”“‘5‘)5 S oy > ((Khazaei et al, 2008) ol \Ses 5 1= .(Taheri et al.,2013) il zals
Slier 053 Jlo )3 G ol @l:;l{&.u;,ﬂ;w.g el (S5 00 ) o8 kB o i s T
5yl

el pde s a ) o i 4 ST g e (ST AT i) 4 S G0y SO gy 50 4y ki
5458 A 5 S ey s o DS (KBS OT 5 62 ol 15 el OTL by s
EB LSl @l 2als 5,5 Sl gy 53 6 k8 0T JLis 4 5 5sb e b 4 Sl Sl
s> Sales (Mehrpouyan et al, 2010) of ;e 5 0L 5 ,ge
au\:f&_:,;o;,ﬁ@T&m;t,wg‘;,@‘r_ﬂjs;\&g,\,gﬁ@wwuﬁ:&:@oj}
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LS olen lgsldil ¢Sast 0 g ghaoyn Voo A GRIB G 5 ) S s me e 36 Y
(dls Ui a1y (L 53 ¢ samme) olS St 035 S 3 5mg p3> o 3 (ST 5 2l 31 sls I 4 1,
SRl L 58 s sy il 6 K 53 534S (osb a5y Sgline CoslST (6 K 4 at i3l I
,;u:,iu_;\widgu,uwuﬂxpiﬁ\ﬂwaogf&;o;,y@f,u,saﬁv~4,,9;1‘.5\;

(D Jsd) 35 ol 5 V/0 (gl aniy CBS

10



)J(r):jJj‘wq-)C}Jdb)d}‘du)bsulfﬂ)“-d‘yﬁjCW)‘juKkgjis‘}vf\jJ:uh;‘F dj.b-

VSV §.

Table 4- Interaction of plant density and planting pattern on height and diameter of thyme
plant in first year and second year (1st and 2nd cut) in Mashhad.

Second year 09> Ju

First year «Jsl Jlw

2nd cut cp s> e

1st cut «J ! o

PPy G5 gl PPy G g gl & g s S5 ) S5 sl g SN
(a5l (a5l (osl)  Gusls) (el (o sle) (o345 Platr;ting
. . ; pattern
Plant Plant height Plant Plant Plant Plant height Density
diameter (cm) diameter height diameter (cm) (plant/m2)
(cm) (cm) (cm) (cm)
abc a bc a a a
24 8.2 21.9 8.5 25 9.3 20 sy B
abc bc abc bc a cde
23.9 7.2 22.8 7.5 254 6.9 10 Row planting
22 6.7% 20.7% 7.0 21.6™ 6.1° 6
.2bC
17.3° 6.5 17.3¢ 6.8 19.8° 7.4 20 C s
d d b d 6,; Wls
C C e Cl C e
21.4 6.7 19.1d 6.9 21.2 6.2 10 Flat bed
24.8% 7.6% 24% 7.8% 25.8° gebe 6 planting
b d d d b b-i
22.0" 6.0 20.7° 6.2 22.4 7.3%°¢ 20 & kg O
abc a c a a ab
23.3 8.2 215 8.5 24.6 8.4 10 Raised Row
25.8° 7.2 25.0° 7.4% 225 7.5 6 planting

Asb . LSD 03051 ool oo 33 ety oz el 53 5l dine gl puts oukins OLES O g 2 55 wlis 35 >

* Similar letters in each column indicates not significantly different at 5% probability level,

according to LSD test.
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A3 Shee YU (sla (ST 5 55 o8 s S 0Ly 48] o (Koocheki et al., 2014) of )8 5 (S8
Oy BLol b 65 (Joy A8 o Iy 2ol 65 65 5 Shas (ST1 5 21531 b &8 i o 105 el o
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sl 2l Slaelbl o35 Cuw o sls ol (Koocheki et al,, 2008) 0,8 5 (S8 mls
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R

(Sabagh and  sees3; 5 $luo ¢ophasT LS s, » (Taheri et al. 2012) oK 5 5 alb oen
Sl 5 olE (55, » (Najafi., 2006) ix (Plantago pslliom) o ,iul oS 3, » Razmjo., 2005)
Sk gl oS <, » (Heydari et al, 2008) ol,Kaa 5 s, 4> « (Nepeta binaludensis) (¢s s
23> 55 (Ocimum basilicum L) ol ) Sist 055 5,57 85 (oS5 ol 31 51 5615 YU 5 Shes
doysVir 3N i e e g3 i Ve B ST L s 53 g e, oS SIS (5 S

RO RN P

R 5l 3y (S5 A 55 1S 8 @ a5 b Gl T olE &S s o i e
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(Nobahar & Pazky, 2010) sl b &8 el Sy (5 2 5> Shes 58 <8 S s T 5 28

D415 Gl geen
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Table 5- Interaction of plant density and planting pattern on shoot dry weight, dry seed and oil in first year and second year (1st and 2nd cut) in mashhad.
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c c c c cd de ce b de de C (9
31 16 15 9.6 45.7 9.7 36 6.5 2823 1366 1457 530 10 Raised Row
25° 16° o 7.7 31.8° 10.8* 20" 47°% 23797 1432% 947" 408" 6 planting

Mb@LSD b}.ﬂ)‘"’wlﬂ-"ﬁw‘))@JL«}‘CE—»')JJ‘J@Q}L&S (:J& aMJQuQ}LﬂJm):QL’;ﬁJ}f%
* Similar letters in each column indicates not significantly different at 5% probability level, according to LSD test.
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Evaluation of Quantitative and qualitative characteristics of Thymus (Thymus transcaspicus

L.) affected by plant density and planting pattern under a low input cropping systems

Introduction

Khorasan thyme (Thymus transcaspicus Klokov) is native of Iran and Turkmenistan with a limited distribution
in the Northeast of Iran from 1700 to 2800 m altitude. Although this species is native to Iran, there is not much
information about its cultivation. For cultivation of medicinal and aromatic plants at field conditions, different
management practices are required, including method of propagation, time of planting, plant density, nutrient
and water requirements and competition with weeds. The purpose of the present study was to evaluate the
performance of Khorasan thyme under different density and planting pattern.

Materials and Methods

This study was conducted in the years 2012 and 2013 growing seasons at the research station of the College of
Agriculture, Ferdowsi University of Mashhad (latitude:36.158N, longitude: 59.288E, 928 m) in the central part
of Khorasan province, Seeds were planted under glasshouse conditions in trays containing cocopeat. 66-days-
old seedlings were transplanted to the experimental plots. Glasshouse temperature was adjusted at 24 + 2°C
during the day and 15 * 2°C at night. These seedlings were transplanted in the field on 10 May 2012 as spring
cultivation with Three density of 6, 10 and 20 plants per square meter and three planting pattern ( Row, Flat bed,
Raised Row). For the harvest time, one cut on 16 August 2012 and two cuts on 22 May and 23 August 2013
were performed. At each harvest, from 0.5 m2 area in each plot, plants were harvested from the soil surface and
dried under shaded conditions. Dry matter yield and plant parts (Plant height, Plant diameter leaf, stem and
flower) proportions, were determined. Essential oils from the dried aerial parts were isolated by hydrodistillation
using a Clevenger-type apparatus for 3 h. Data analysis was made using MSTATC statistical software and
means were compared by LSD Multiple Range test at p < 0.05.

Results Discussion

Optimum planting density is a key factor to achieve maximum crop production. Our results showed that the
interaction between density and planting pattern were significant (P<0.01) for plant height and diameter, dry
matter yield, seed and essential oil yield . In both years, an increases in density from 6 to 20 plants per square
meter increased height and diameter in row planting, but showed a negative effect in the Flat bed and Raised
Row planting. In the first and the second year (1st and 2nd cut ), increasing density from 6 to 20 plants per
square meter increased shoot dry weight, 4.6 and 2.5 times respectively under row planting. In the first year,
increasing of density from 6 to 20 plants per square meter caused to increase in seed yield as 4.1 times under
row planting. but no increase in the Flat bed and Raised Row planting. In the second year (both cut) the highest
seed yield was gained in row planting by 20 plants per square meter (112 kg per hactar) which it was more 38
and 129 percent than same density in flat bed and raised row plant, respectively. In both years, essential yield
was increased by increasing of density from 6 to 20 plants in the squar meters. Under all three patterns planting
the highest yield was obtained in row planting by 20 density..

Conclusion

Increasing density for 6 to 20 plants per square meter under row planting pattern increased dry matter yield
compared with planting patterns. More reaserches on how to improve plant growth under these conditions and
attempts to enhance resources efficiency will be needed for thyms transcuspicus production.

Keywords:

Seed yield, plant diameter, raised row planting, row planting, dry matter.
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