Y14 WAA Jlo o) oyled ¥ alo oyl oy sleindg iy aloo

ilizo - ghaw 90 Al 9 L) bakeo Cls” L jo (Wi y
(g &.‘)Tj ol o,f

" Moo (6 i (gt ¢ Loyl (gt (S g8 Loyl ! ol o el o

o
=5 Jls 3 (oalojl ool 368 Cilis ol 13 o alilitd 5 (5 bglwe CulS Glisee (slo (oS 5 Auglio g (g slato
A plodl S ST aw U dolas JolS slaSsl B jo sadn B glosyS Cjan 4 ilojl el )0 1al 4y spuiie adlaie 3 VWAY
S Gilisn Slailly (Lol j515 lyie o (5 55 o5 P+ g70 ¥+ 8] o 358 sl Joli el 350 (5l 555
£t 1D s, 5 bgle i : C alits (s S 1B ol ol S 1 A) b gty 59 4l 5 ol ol 59 b
Sl 5 o8 o o5 i 505 4B 5 > o8 155 e ¢ (4L 5 ol (s, e Lglsie a1 E 5 s, 53 bglio
i 59 9 Sy by dlas ey 40 S s dlaad gy pd i dlaad Wy jd BME dlus ¢ adgl Claidi] iy glas)l 5y S Calisee
3L 5 Ay S5 S g g el 5 ol 2 «Sojilan 3Slar s 3,Slae carsl olail Jp (s (55 (s 5
95 slabg e L duslie 3 ), S5 bgle bglste cuiS (sl jloss oy 50 8,5 )13 cusls Liol)] b cov ls; o cuilp
S 3 sy el 5 ol > dagl Al a5 i 21 i Seflom 3,Slas 5 ol 3, Slae 5 5] i) 4 5 ()
5 i bodste cuiS clajlos adS 13 Lo Gg SO SKid 59 9 cudldp (asls el canty (el cuiS g s, S bylse
Do b xe Ly (bl 5,8l g oy i 40 Sy ol g dllad BMe b ol S el 255 45U g 2l cuis
2 owilwl 2Slos g doyd il Juols S ;0 358 (5 V0 9 Ve zolaw )0 Cud i a i 0 Sy dlasd 5 BME > Wby Dl oy i
A8 31> (5 (em3 8l e o) 230 s N S e > Lol S 3 (a3 5T+ 5 ¥B) 255 (VL g
9 byl S Lo 4y byyye (VYA) ol (2508 g i3y S5 bl S Jlos a4 bgspo (VYY) (05 5l o 020y

Dy g_s'é‘.’.‘))

s 35 wwuslS Ll sy byl cusS @il o)l i golS gWajly

OT 050 48 (YF)Aib o O ) 5 LT o g0 olE ol i3l
5 oas SLS 5OVl il 70/ —«%v sl
(YE)Asb o sl 5 o 5L o ga OT il g
ol Bl sl Jpad 555 s 4 (K5 55 0L
(Trigonella foenum-graecum)alles L8 .(\A) ol
s op sl gy Sl eslanal L oS Sl OV 5 0 5 4 Glate
Al g 0555 (s S 4 5B p sl Sle ST L
Ol a0 4t d 8 3l 50500 Ol ol g ol ol (YV510)

.

LYY
JJ»A—AJJ‘)AM‘?L)wap)‘)_GOJJH‘
a5 350y aols QLS Sl eslinul olad slas,ls
ol Jlme 5,13 OLE Ol ol 3 (Pl osls ,1 3
dugﬁd\j\é‘vu\ubfus-u}s-q\)stob
o 5 4o aze (Carum copticum)slyj ol Jane 9l
Sl Sl Do al s (Sl (5Ll mle

(o35 2105 OLLE ale 1ad) dgtia s b ol8ltils (55, 5LaS 0aSiils ale Sl bl 5 el ) i)l wlid ) (g smmiils 5 4 -)



e iliseo gl 53 alilisd g oS5 bolio LS Cojo oy YVe

5, Shes gal._f)>).l{ SlAsS (&5 g5 53 i sl 4S5l QLS
AT o olsgme sk 4 3lal s Shas 5 655
059z s als sl Jg.cals (ol sl als 568 e
Slasles o Cols e la 5 olS gLl cadls ,l5
S ey SIS Ol ()l e S gLs Caides
48 313 0L w31y bl oS olE 408 (gla e
(bt GLas Sl aslinal Uy uill 5, o o 5V
SSa 53 0 SAAS YES W NP5 T 5 il
OLs5 65 2 (N 0LKer 5L (6,5 G s (V0 )3
33805 s 5 a0l 5, e o i &S Sl 0T I STl
L ¢ s 53 5 A Jool (2l (655 5LAS s
Wl 531G 5 s 5l 3 Shes ¢ ol 3 8 ol 3l
Ay G5 IUT )y yskie 4 (VD)OLSKen 5 ails e
T 2 S L b glee 5 alls iST s allis 5 0L
CA.?JO‘H&%S‘J}J; odalie cols 548" Calises
512 355 LS 53 5T e 53 0L eSS el
53 0T dpaoma Ay St 5 5y o (st ls o 2y
Sliw ol palie o YL S Lol 58 5 Yol
AT ey S 53 3557 5 Y0 Hlas s abdas (sl
Hles );J'::;:fsu'\: Jﬁl&&f&f:b ol 50 (YY) Y}iﬁlb
5,8 5 iy als 35S UNPK slas glas S 5.l
3T 51 a ol

ﬁd:lg_&}QL:szJj_»):aV\_&rL?d\QLdUm)if\
CiS 1 e S sl ea g Lalls S sl
SU Ca i 10 s s 53 0LS 53 opl bglies
Jugﬁ)oug?ﬁuﬂ“p,.u,ﬁ@bdm;
239 e g Ll h s glend slas S O e s
SN il e G g andllas Aol (b gliee S
Al 5 O0L35 gals olS 53 [ESTy s ek
Ao bl LSy S 5 Ll 0 o

by w9y 9 300
4\_9‘)).4 DL \YAF-AD &.ﬁ_pbj d\_.w 2 &LAJT U_f-‘
C;‘) g LSM')JJ'& oKisls L;)')}L::S o..\g..ub @'Ln...n:u": 5
Joor S 3 S ol g G5 6 e g kS Ve s

gzt OLeys 53 5 (V)edsi oo U (5,13 olS
u,':.a\.( hamold £ o (i g (Cmbs ada 1 (g3dnte
.(YV).s)b:ﬁjlfaj:éjojs-ij.Jf

Wl o s Comaz 09580 555 Sl el s
el ($55m6 S ) e g sla B 55,
SRS 355m kil (5505LeS (sl pllas Sy ke bl
S Lps b e sl s 55,8 15 s
20y b e 53 Sl ool LeT o
5SS Olse 4o b gline i8I0 LM ) AEL Sk ol ST
p3= £ ORI b Sl 6500l e sla adl e
(gl A 3 5 Shas Jial 3l Eslgolaml 5 osls
Dl 1 BT S EalS s 51 ST IS eslind
(W) 555 oo els 5 Ol) 5 sl 4 dis g (LE oW
boglien CAS 5 a8 il LUl (V) LS 5 Sl
L mslie 53700 Ly 5 gl s Shes b g 5 plni (5,15
I3 s s ol Sk s it Ll S
03 Sl J st 5 01y 52 oo ps SRalS 5 J gt oo
(9)Q%W@u.aﬁ;%@umpww
Lobsliee ;o sl S L0y oS 5L as sl 0l
sl s Ol 55 0 (o> a3 55 5 e 5 )lgs Alen
Oy O3 & Sosb 4 Ltle al Bl 5 L
=8 55l S gl Ol ¢ gl (slmoslgs
L obaw 025 5, S (655 33 (V) (55 s il Jlameial
Ly LT 5 50 b LSl

i ST s a3 65051 5 sl
3)90 Olgzr 5 (aowe S SIS 2S5 oL 6,
SIS PSSP - QRGN PN p K = g PRSP
JoB a5 plerd Glaeslyl O e pile 4 a5
(=915 Ol s ; CtST IUL(YO) sl o jialezel
S LT (sols kST (g5, (e ST ez
A¥V)das

Solowms 0315 13 o s 53 5 0393 el 15 535S
CoiS 3 s 53, Shes il il Eel ol sl
2 LMoL 5 Obdast 5 53 0 25,15 OWLE
025 3 SNlas Sk 5 unS ol 38T 0 s ]

1- Organic Agriculture
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Evaluating the benefit of Ajowan and Fenugreek intercroppingin
different levels of manure and planting pattern

S.M. Mirhashemi, A. Koocheki, M. Parsa. M. Nassiri Mahallati*

Abstract

In order to evaluate the effect of animal manure on Ajowan (Carum copticum) and Fenugreek
(Trigonella foenum-graecum) different intercropping, an experiment was conducted as split plot on the
basis of complete randomized block with three replications in 2005. For this reason four levels of
animal manure (15,20,25,30 tons/ha) was allocated to the main plots and different intercropping of
Ajowan and Fenugreek at 5 levels in subplots (A: pure stand of Ajowan, B: pure stand of Fenugreek,
C: single-row intercropping of Ajowan and Fenugreek, D: double-row intercropping of Ajowan and
Fenugreek, E: triple-row intercropping of Ajowan and Fenugreek). Results showed that Different
intercropping systems had no effect on plant height, primary branches, number of pods per plant,
number of umbels per plant, number of umbellets per umbel, number of seeds per umbellet and 1000-
seed weight, but secondry branches, seed yield and hiological yield of organs in Ajowan and
Fenugreek and also dry weight per plant and harvest index in Ajowan were affected by intercropping
systems. At between intercropping treatments, Seed yield and biological yield in single-row
intercropping compared with double and triple row intercropping was suitable. The highest number of
secondry branchesin Ajowan and Fenugreek was obtained in single-row intercropping and pure stand,
respectively. Harvest index and dry weight per plant in Ajowan was highest in intercropping compared
with pure culture. Effect of animal manure was only significant in number of seeds per pod in
Fenugreek and number of umbellates per umbel and percentage and yield of essential oil in Ajowan.
The highest number of seeds per pod and number of umbellates per umbel were observed with 30 and
15 ton/ha manure, respectively. Percentage and yield of essential oil at high level of manure (25 and 30
ton/ha) were higher in intercrop compared with pure stand. The highest Land Equivalent Ratio (1.47)
was obtained in singel-row intercropping and the lowest (1.28) in double-row intercropping.

Keywords: Ajowan , fenugreek, row intercropping, different intercropping arrangment,manure.

1- Contribution from College of Agriculture, Ferdows University of Mashhad, (Center of Excellence for Special Crops).



