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allos b byl
Table 2- Analysis of variance (mean sguare) for effects of the foliar applications on
some traits of hyssop and fenugreek under intercropping with fenugreek

o kS s o LBy aigr £lii | otz 2 e Tewdosths a5
Sl gte &3 Height plant B35 B35 095 el 0257
SO.V. df) of Hyssop No. Branch/ Biomassyield  Biomassyield
plant of Hyssop of Hyssop of Fenugreek
Rep. I, 2 55.50" 1.56"S 1199064.2"¢ 702659.4°
Intercropping  bglse cois 3 292.41" 27.54" 109290431.8"  21781660.57"
Error a Al 6 2.16 242 618483.4 78879.63
sl 3 208.46" 36.32" 528767 128874.38**
Foliar application
I xF 9 16.98" 0.80"* 61703.8"° 17683.58"*
Errorb  blas 24 3.01 0.56 75094.9 7976.6
CV. (/) &l pud gy - 370 6.21 3.94 2.85
woy0 ) 90 Jlisl mdaw (o o gixe g jlo pxe pas o 4y s NS

ns: non-significant; *, ** significant at 0.05 and 0.01 probability level, respectively.

Bl dskone 5 bslse St ilise ol o allat 5 g olS Slio S (Sils aglin Y Jga
Table 3- The mean comparison of some traits of hyssop and fenugreek under different levels
of intercropping and the foliar application

S a5l slaxs

Lo oy oL B9) 0095 Comj 3, ae Allid 0098 om0 Shos
Treatments No. Brahch/ Blomaex(zéeilh%_cl))f Hyssop  Biomass %%‘_jhgfl;: enugreek
plant

Intercropping bolse cuis

CPSRARD %100 Hyssop 10.27+0.49 9333.91+112.1 -
allis/yee 9100 Fenugreek - - 4637.15+48.91
ALl 70e + Bg5 70+ 11.30+0.38 6584.80+116.36 2648.35+68.80
%50 Hyssop + %50 Fenugreek
ALl Y0 + Bg; 7VD 13.44+0.66 0051.82+205.67 1514.25+69.71
%75 Hyssop + %25 Fenugreek
ALl VA + Bg; 77D 13.16£0.52 2816.16+88.04 3705.62+88.48
%25 Hyssop + %75 Fenugreek
LSD 5% 1.5549 786,61 280.56
Foliar application il Jglxe
Control ols 9.44+0.38 6818.58+777.52 3024.64+355.51
Proline sy 12.91+0.59 6752.64+783.23 3142.49+366.88
Yeat e 13.05+0.49 6993.26+800.05 3074.37+34.37
Nitrogen i 12.77+0.40 7222.29+830.61 3063.87+362.83
LSD. 5% 0.6306 230.9 75.253

Wl e e BB s ys i Jleisl e 48 sl 555 LD i laddlist a5 sleles o Silee
Mean treatments greater than LSD had significant difference at %5 probability level.
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Figure 1- Effect of intercropping and the foliar application interaction on the height plant of
hyssop (LSD = 2.68)

N
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=3
HY =% F9%50H = &+ % F%25H : V&% FS%75H = T8%

Planting pattern-Intercropping

g5 D Juds IS i » (bl slne g bglie coss” lize 5=V S5
Figur e 2- Effect of intercropping and the foliar application interaction on the content of
chlorophyll b of hyssop (LSD = 0.64)

bl cod alllos g by obS (e 0l S (535 2 (#Shsbe Sl (Ola e (:Sle) Gl 25 —F Jgu
ab ol b bylses 2aas
Table 4- Analysis of variance (mean square) for effects of the foliar application on land
equivalent ratio (LER) of hyssop and fenugreek under intercropping with fenugreek

o) G S

Ol S 2 @3l azyo By el Gl Comnd  Alelild (o 5y o P
SO.V. df LER Hyssop LER Fenugreek Total LER
Rep ,5 2 0.0002" 0.014" 0.011"
Intercropping  blkse cois 4 2.267" 185" 0.252"
Errora s a 8 0.0037 0.004 0.006
Foliar application .t Jskxe 3 0.0004™ 0.001" 0.0025™
| x F 12 0.0003"° 0.0004"* 0.0008™*
Errorb sls b 30 0.0005 0.00035 0.001
CV. () & yid o 5 - 391 347 2.89

Aoy ) 50 il s )0 Jls gine g o sixe pae o 4y
ns: non-significant; *, ** significant at 0.05 and 0.01 probability level, respectively.
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Table 5- The mean comparison of LER of hyssop and fenugreek under different levels of
intercropping and the foliar application

o) Sl o

Lo slons G Aol oo 5 32l i o) e lp o
Treatments 9 LER Fenugreek Total LER
LER Hyssop
Intercropping  belswe cuis’
CIRALE %100 Hyssop 1+0.0 0.0£0.0 1+0.0
aluloi/yee %100 Fenugreek 0.0+0.0 1+0.0 1+0.0
Al 70+ + g3 700 0.7052+0.006 0.5749+0.011 1.28£0.011
%50 Hyssop + %50 Fenugreek
SheblB TV + Bgj VO 0.9691+0.015 0.3261+0.013 1.29+0.016
%75 Hyssop + %25 Fenugreek
ke LV + Bgj 1¥O 0.3024+0.010 0.7991+0.016 1.10+0.023
%25 Hyssop + %75 Fenugreek
LSD 5% 0.0573 0.0596 0.0778
Foliar application il Jalxo
Control KVRS 0.594+0.116 0.530+£0.104 1.125+0.038
Proline gy 0.588+0.115 0.534+0.105 1.122+0.036
Yeast QU 0.596+0.116 0.551+0.107 1.147+0.043
Nitrogen o9, 0.601+0.118 0.543+-.105 1.144+0.044
LSD 5% 0.0174 0.014 0.0245

Al le pae WS wo o iy Jletol ey cl 555 LSD ;i olzédls! as ebles (:SKle
Mean treatments greater than LSD had significant difference at %5 probability level.

G2 g 5 Badsss IS D Lo IS @ Jdg IS e (LBbJskne 1 (Slaje 5uSilo) (il ly 4,285 —F Jgur
ALt U byle et o by

Table 6.Anaysis of variance (mean square) for effects of the foliar application on the
amounts of chlorophyll a, chlorophyll b, carotenoids, and proline of hyssop under

intercropping with fenugreek
ax e
Oy g i a Judg,ls b Judg b5 Waudgid s R
SO.V. ‘5;" Chlorophyll a  Chlorophyll b Carotenoids Proline
Rep SIS 2 2.04"8 0.103"° 0.002"¢ 15.25"¢
Intercroppingb slse cuis 3 1.81" 0.081"* 0.009"s 51.13"
Error a alas 6 0.704 0.165 0.004 4.36
Foliar application - - - -
il Jskxe 3 8.95 1.26 0.026 42.40
I xF 9 0.763"° 0.127 0.003"* 1.29™
Error b b sz 24 0.490 0.049 0.001 0.722
CV. () Ol i <y - 6.22 6.97 13.28 3.64

oy ) 50 Jlaisl v 1o ls g g o sixe pas o S
ns: non-significant; *, ** significant at 0.05 and 0.01 probability level, respectively.
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Table 7- The mean comparison of the amounts of chlorophyll a, chlorophyll b, carotenoids
and proline of hyssop under different levels of intercropping and foliar application

Lo a2l b Judgts bae,ls e
Treaments Chloropryll a Chloroprglll b Caroten_cilds Prollng1
mg.g mg.g mg.g pmol.g

Intercropping  bglswe cuins

G371 -+ %100 Hyssop 10.69+0.31 3.14+0.12 0.35+0.01 26.33+0.79
ALl 78 + Bg) L Ae

11.52+0.30 3.31+.09 0.290+0.02 22.16+0.54
%50 Hyssop + %50 Fenugreek
el Y0 + g3 7VD 11.50+0.33 3.19+0.14 0.306+0.02 22.91+0.69
%75 Hyssop + %25 Fenugreek
%ZSm;r;) ;S‘j/z; ;:uzred( 10.32+0.32 3.13+0.08 0.307+0.01 21.83+0.45
LSD 5% 0.8382 0.4059 0.0645 2.0861
Foliar application &b Jslxe  10.05:0.15 2.75+0.06 0.38+0.011 25.91+0.81
Control  wals 11.44+0.26 3.20+0.10 0.31+0.016 22.58+0.65
Proline sy 11.45+0.33 3.31+0.09 0.29+0.018 21.5+0.69
Yeast ek 12.09+0.19 3.52+0.05 0.27+0.015 23.25+0.49
Ntrogen  oje s 0.5904 0.188 0.0353 0.7161
LSD 5% 05904 0.188 0.0353 0.7161

Al le pae NS wo o iy Jleiol e jo el 555 LSD ;i olzédls! as e les :SKls
Mean treatments greater than LSD had significant difference at %5 probability level.

By bl o Shos g il (e 2 (BL Jolone 5 bglore coiS J1 il jls 4 25 -A Jgaor
Table 8- Analysis of variance (mean square) for effects of intercropping and foliar
application on essential oil content and yield of hyssop

e
Ol yds’ 2o sol3 wwibul Gl owill & Sloc
SO.V. of Essential ail Essential oil
Rep I, 2 0.0083"* 0.5471"¢
Intercropping  balske cuis 3 0.0209" 2271
Error a s a 6 0.0036 0.2296
Foliar application b Jglkxo 3 0.0019"* 0.0915"*
IxXF 9 0.0041"° 0.2181"°
Error b sl b 24 0.1131 0.2302
CV. (1) &y g - 17.65 17.38

Doy ) 50 Jlaisl a0 lo gime g o pixe pas oS 4y i o IS
ns: non-significant; *, ** significant at 0.05 and 0.01 probability level, respectively.
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Table 9- The mean comparisons on essential oil content and yield of hyssopunder different
levelsintercropping and foliar application

s oilasl 3 Shos bl glzse
Lo S Essentid oil
Essentia oil 1
Treatments (mL.m?) (%ov.w™)
Intercropping bglso s
LTI ARE %100 Hyssop 0.441+0.019 4.10+0.166
ekt 7.8+ + By 7.0 0.343+0.019 2.27+0.151
%50 Hyssop + %50 Fenuareek
Al Y0 + Bgj 1VO 0.399+0.015 3.60+0.146
%75 Hyssop + %25 Fenugreek
AILTVE + B3 7¥0 0.372+0.021 1.05+£0.079
%25 Hyssop + %75 Fenugreek
LSD 5% 0.0607 0.4781
Foliar application il Jelxo
Control sl 0.397+0.022 2.83+0.420
Proline ooy 0.394+0.025 2.73£0.410
Y east Jre 0.370+0.020 2.64+0.346
Nitrogen 0395 0.393+0.017 2.82+0.355
LSD 5% 0.0579 0.40428

Wl e e BB s ys i Jleisl e 48 sl 555 LSD i laddlisl a5 sleles o Silee
Mean treatments greater than LSD had significant difference at %5 probability level.
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Abstract

In this experiment the effect of the foliar applications of proline, yeast extract, and
urea on thegrowth, yield, and quality characteristics of active substance of hyssop was
investigated. This study was done in a split plot experimentalin randomized complete
block design with three replications at the experimental field of Shahrekord University
in 2017. The main plot was sole cropping of fenugreek, sole cropping of hyssop, and
three intercropping ratios i.e. %50 fenugreek + %50 hyssop, %25 fenugreek + %75
hyssop, and %75fenugreek + %25 hyssop. The sub-plot was four levels foliar sprayings
i.e. non-spraying or control and foliar sprayings of proline, yeast, and urea.The results
showed that the intercropping and foliar sprayings of proline, yeast, and urea were
significantly affected on some characteristics of hyssop such as plant height, number of
lateral branches and the contents of chlorophyll a and b. The amount of land equivalent
ratio (LER) in the intercropping was more than hyssop monoculture. In addition, LER
under the foliar spraying of proline, yeast, and ureawas higher in comparison with non-
foliar application.The pattern planting and foliar sprayings of proline, yeast, and urea
had significant impacts on the proline content in the hyssop plants. Also, effect of
monoculture of hyssop on essential oil content and yield of hyssop wassignificant;
however, the foliar application of proline, yeast, and ureahad not influences on two
these characteristics. In conclusion, the intercropping hyssop with legume (fenugreek)
and the foliar sprayingsof proline, yeast, and urea can improve somegrowth parameters
and active substance or the quantity and quality essential oilof hyssop.
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