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Table 1- Results of field soil decomposition during two cropping years

3 EC S ol ; fad Moy oy
e ds.m™! F Soss el Wu"l - 1 ’ ’ oy e
cm) @a.mo - el @) (mgkg')  (mgkg) b ol

0-30 1.02 7.5 %70 0.077 420 8.60 14 42 44
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Table 2- Bartlet test and analysis of variance of the studied traits in thyme

gl 58 (o 2090 Dlao il jly a3 g iyl gesl =Y Jauer

asld olowy  asld olow b s 3 Sloc
s gl 4—?)f digr glis | sl SloUs - oS 45U pas bl ausyo bl 8,5 Lo
SOV &3l Plflm Number of Number of flwz Yield of Essgntial Egseqtial
df height lateral flowering di eat flowering 0il % oil yield
branches branches 1ameter branches
‘];"‘;l“ t“t""t' S 0.003™  0.048"™  1.653™  2.218™ 1.456" 0.201™ 0.004™
artiet tes
v J"‘(‘Y) I 0016™  3251™  19.117" 85.151™  118804.585%* 0.028™ 0.063™
ear
J"‘;’:l;;’“ 0742 50447 9498  14.073 1581.62 0.009 1.125
o ‘5:_“*' " 1284.631%% 856.081%* 90.376%* 332.071* 1732476421%*  3.512%* 314.871%x
rrlga 0on
G’“;'XZJ“ 2 3.966™  11.218™  28.304% 58287  61332.151%* 0.007™ 0.487™
w‘:' s> 8 3257 44.79 3702 56.873 2695.951 0.013 0.468
ITor
N ’;’”(B) 278.952%*% 277301%*  19.95™ 201.001** 1119155.057** 1.406%* 309.217%*
lrochar
’LZ;”;XBJL“’ I 7947 8734 0911™  19.531™  29873.41™ 0.003™ 2.844™
"’v’*‘:x ;’Lﬁ' 2 27219%%  49305™  27.084%  4.365™ 67800.850% 0.185%* 40.043%*
"*f’”’;;:fg”““ 2 21.838%% 10152 602"  84.980%  4317.289™ 0.004™ 2.159"
s 651”
Sowingpattem | 6.576™  420.017%* 69.817%* 59.951" 0.459" 0.005™ 6.307™
©)
ety i’:é'x e 5086 203.011%*% 9753 0.023™ 161.25™ 0.005™ 0.105™
d j’fg @l 0003 25493 9201 24232 1456.457™ 0.012" 1.05"
G959 5,LeTx Jlw
casls 2> 1917 110.778*  3.767"  14704™  1566.129" 0.002" 0.516™
YXAXC
et ‘;’fg e 1.013™  13.957"  3.69™  15.961™ 347.733™ 0.005™ 39.176%*
eIl gux Jlw
cusls I 0.876™  1449™ 005"  21.233™ 0.941™ 0.002™ 0.043™
YxDxC
SeeX kel
cals Bk 2 2.824™ 7371 4267 7.085™ 36763.88™ 0.061* 11.373%*
AXDxC
S g glalx Jlw
cals ek 2 3.066™ 16183 0.554™  9.521™ 34881.14™ 0.005™ 0.125™
YxAxBxC
G‘E’ s 36 2588 25228  7.867ns  20.164 15311.24 0.014 1.614
ITor
CV. (%) Slpsii cupé  5.68 9.35 9.06 731 7.94 6.88 8.93

TN 90 Jloizl mhaw ;o ls jixe gyl gire o Py

ns, * and **: no significant, significant at the 5% and 1% probability levels, respectively.
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kel zobaw il cou augl oS a5Le slaws sla Sl dnglio —F Jguar
Table 3- Comparison of the averages of the number of flowering thyme branches under the
influence of irrigation levels

8yl z gl Irrigation regimes Number of flowering plant SIS a5l oluay
Lazs 9> plod 6Ll Irrigate all furrows 23.05a
b ylwoyos  Irrigation of constant furrows 20.47b
JUE L PINIPRRIK ) Irrigation of inconstant furrows 19.25b

LBl ee oy g e jo b jles (60 sire pas caimalid aline By >
Means with the same letter are not significantly different at p-value 5%.

e slest 5l cow sl U8 a5 le slaws glaeSile dglis —F Jgux
Table 4- Comparison of the averages of the number of thyme flowering branches affected by
biochar treatment

togs  Biochar S asLi slas o Js a5l .>.|..\.u“
Number lateral branches  Number of floweing plants
3,18 pus Not application 31.8b 219a
slzgw ol Application 357 a 199b

LBl ee oy g mhe H0 b jles (60 sire pas caimalid aline By >
Means with the same letter are not significantly different at p-value 5%

Jorses o 5 ol s 5B e iagl 5 Blio SlaSils aslie -0 Jgo
Table 5 Comparison of mean traits in thyme under the influence of irrigation levels and
biochar treatment

PO PO Joom e . Hlo s va,...: KpLares Slo 5 asLly .>l.w“.
rrigation regimes biochar Yield of ﬂowerlr_llg branches Number of flowering
(kg.ha) branches
as > plos g 5Lal not applications y i pus 1520b 2134b
Irrigate all furrows applications y,ls 1701a 2477 a
b yloo 0y not applications y )i pus 1098¢ 20.81b
Irrigation of constant furrows applications y )l 1470b 20.13 b
QUSRI ) not applications y,i5 puse 979.6d 19.05b
Irrlganofl;nl r(;f) \Tsconstant applications s 1175¢ 19.46 b

il oo do ez a0 bl e (6l cxe pas sdimslis aline gy
Means with the same letter are not significantly different at p-value 5%
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Table 6- Comparison of mean traits in thyme under the influence of irrigation levels and
planting arrangement

year Jlw okl ol calls gl Sl as s olass
Irrigation regimes Planting pattern Number of lateral branches
Lazy o> plod 6 LsT One roweis s ; &9 39.28 be
Irrigate all furrows WO TOW s 8y 98 4058 b
| b yleo oSy ONE row ey s ; S, 32.35cd
Irrigation of constant furrows tWO rowais sy 99 20.13d
ki s y3 S one row iy s y S, 3143 cd
Irrigation of inconstant furrows tWOo Tow sy g9 28.93d
Wz g ploi (5l one row iy, Sy 49.15a
Irrigate all furrows tWO TOWliy sy 99 33.88 bed
bl gl oy ONE roW s, 32.68 cd
2 Irrigation of constant furrows WO TOW Ly 99 26.63d
ke s )35y one rowdiy s y S, 32.58 cd
Irrigation of inconstant furrows WO TOW s 3y 98 2033 d

Means with the same letter are not significantly different at p-value 5%.

il oo do ez a0 bl e (6l sxe pas sdimslis aline gy

cils il g g Jlews ()bl obiw 85U Cow ias] o Slio slacnSile dlis -V Jgus
Table 7- Comparison of mean traits in thyme under the influence of irrigation levels, biochar
treatment and planting arrangement

&bl zokw g sl cils gl bl wo s E‘JL&‘ J Loil
L . . . . o ssential o1
Irrigation regimes Biochar treatment Planting pattern Essential oil % yield (ke/ha)
3y, pus 3, S one row 0.8433 ¢ 13.30 f
b a4z 92 plos ok not application oy 90 tWO row 0.8283 ¢ 13.55f
Irrigate all furrows oplS sy Sy One row 09100 ¢ 1597 ¢
application oy 9o tWO row 0.9633 ¢ 16.25¢
00,5 pac 8, Sy one row 1.468 ¢ 21.04b
<l Bl yo sy not application Giydy 95 tWO TOW 1492 ¢ 19.36 c¢d
Irrigation of constant .
furrows o p)lS oy Sy One row 1.845a 20.92b
application oy 9o tWo row 1.687 b 2473 a
)8 pas oy Sy One row 1.262d 12.89 fg
e (3l 38y not application Gy 95 tWO TOW 1.153d 11.67¢g
Irrigation of inconstant .
fUrrows o p)lS oy Sy One row 1.605 be 18.35d
application oy 9o tWo row 1.713 ab 20.47 be

Means with the same letter are not significantly different at p-value 5%.

Bl ee oy i e H0 b jles (60 sire pas caimalid aline By >



VAN

VE-Y sl dFFIY o)lods main ol ol5 (LS 6555 508551 sale 4,23 I

Jls 55 55 )l sl 5 )l gshaw il cou gl o Slio slaieSils analia —A Jguar
Table 8- Comparison of mean traits in thyme under the influence of irrigation levels and
biochar treatment in two years

Jle &bl zobw Serem Hled gLl oibgy gl s
irrigation regimes Biochar treatment Plant height (cm) Head diameter (cm)
Wazs s> plai gkl not applications y,i pus 3523 ¢ 48.45 be
Irrigate all furrows applications y,ls 38.67b 47.77 bed
. ol oybao oSy not applications y,i pus 2325 fg 42.60 cd
Irrigation of constant furrows applications y s 26.68 ¢ 48.22 be
o e sy not applications y,l pus 2157 ¢g 41.78 d
Irrigation of inconstant furrows applications y,ls 2452 f 43.75 bed
baz > plod g,k not applications y,i pue 32.11d 48.78 b
Irrigate all furrows applications y s 41.01 a 58.05a
5 s yo Sy not applications y,l5 sus 22.47 fg 44.20 bed
Irrigation of constant furrows applications y,ls 2649 ¢ 44.77 bed
s e oSy not applications y i sus 23.56 fg 43.25 bed
Irrigation of inconstant furrows applications y,\s 2445 f 46.57 bed

Means with the same letter are not significantly different at p-value 5%.

LBl ee oy g mhe H0 b jles (60 sire pas caimalid aline By >
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Abstract

The purpose of this field was to study the effect of biochar application and
different planting patterns in different irrigation regimes on the growth and yield of
thyme essential oil. The studied treatments include irrigation (irrigation of all furrows,
irrigation of furrows as one in constant and one in variable (biochar (non-application of
biochar and application of biochar at 8 tons per hectare) and planting pattern (single row
cultivation) Thyme and cultivation of two rows of thyme) on the growth and yield of the
thyme plant. This experiment was carried out in two cropping years of 1397 and 1398 in
the form of split plots based on a randomized complete block design with three
replications. The results showed that the highest yield of flowering branches was obtained
in the treatment of irrigation of all furrows + application of biochar with mean of 1701
kg. ha'. In this study, the highest yield of essential oil with 24.7 kg. ha™ was obtained in
the treatment of furrow irrigation as a constant interval + application of biochar +
cultivation of two rows of thyme. Based on the results of this study, the application of
biochar and two-row cultivation caused a significant increase in the yield of thyme
essential oil. In general, despite the decrease in growth and yield of thyme dry matter,
furrow irrigation treatments as one-to-one variables increased essential oil yield by
significantly increasing the percentage of essential oil and reducing water consumption.
Biochar treatment also had a positive effect on all vegetative and functional traits of
thyme.

Key words: Deficit irrigation, Plant density, Yield of flowering branches, Yield of
essential oil.
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