sy Al

10.22092/ijmapr.2022.354814.3003 (DO Jlemys anliz o) e 5 pa)ls QLS Cliios ale 42
20.1001.1.17350905.1401.38.1.8.6 (DOR) Jlizus anlis (F V) ATPNF amis ) o)led FA A

9 (Allium sativum L.) juw bolsro cuis” (s0Laidl 9 A5 (o5 Shdis w) g
Dbt 9 JT 40& S 33 (Trigonella foenum-graceum L.) abdsd

TN e 5 M oldeslond 1l
olal 525 ol & oS Jle uﬁer iz o$5o0\eS 05,5 Ololial (Jgtas sdiy 5 -
y.esmaeilian@gonabad.ac.ir : sy S s

Al ol il b e 5 (55,5LaS e oasls (630555 8105 5 e 25 oalS (55581 (5| S (g il —Y
\f"m‘:&ﬂ;\ié’.)u \f~~w:&L@$C’)‘\J‘@JU \VHJ\;J_—’»:C,J’L,_)J'C")\S

a5 53 WWAFAY els Sl o 5185 ae b ol Ll oSk b il o0 s 5 5o 5 & pony i3] ol

w3l i ia SIS 53 2 SAS N0 ST A ee) plat 58 wale Jela ol bile as el SWS W8ails oo
Allium sativum ) e b lse S Jols o 3 Jole 5 G 5o 05V ) CansnaS sans 5 (ol Ol se 5 o 5 Olis 5 ur
ol s ale xS Ve e 5 YOO B0 VO:YO s b (Trigonella foenum-graceum L.) alles 5 (L.
e el o olistne Ml i inls oLt | il 8 ity ot 355 Slas s S Jsb 5 e sl ol s
S g 2l ey A S g B 55 (il ) o i o e G S g5 sl 45 Sl 3 il 352y e S )9
SYAPY i 5) Fom 5 S5 38 cp ity el oy YONO [lag 51 Ssm s 5 Job 50000 blse xS
5 UX/YY) CamegiaS o0 208 5l e il i 0 ool pliantt 555 5 o (s S 51 Gl 55 p Sl YYAY
Gl ot plend ads les Lo aldis Wy 5 G sl 5 W gl s Jols (1Y/YF) 040 bylse oS
oYl ey YONO bl S 1 alis 65 55 O slaw it comimen izl | (YN 5 UYe (i sa)
s See oz smalie plasd 555 5 Lalls cS s (S Lo p SRS FAY 5 YOV (o ja) ddias als 5 sle s Shas
SV (A S oo GUSa s 2 SASYVEY) T (LS s PSS YA ) s 558 laslas 5o ddias 054 om
cutS G Sl cenay (VIAY) YONO bl cosS 5 (VINS) ploast 558 Slag 51 abis Ldy (uild o i o
bslos unS (clajlagt 3 o el oy VoV e S s 008 ol VSl i e A S Bslie
UL N [ E U PR PR N ROV FURCIE P tORMCR I EUR KPR PR PR

el s JT i L) o 5o VOYO bylies caiS 5l golasl

VOSSR RGOV JTCOUN | P YR P s szl (uies g S éﬁ\ gadlS lassl s



...ég 6Lhd.,.\.? IR

o e Bl y Jase glaslis ), 5o e
Duchene et al, 2017) s5& Wy e 3,
.(Marastoni et al., 2019
o OV s w5 olend lassS 5l sl
33 S ee (hla i Gl (San Dl S ) s
phe Sopo 53 s Odeadh 5 Ll sl 4 el
Wl Bl 5 ol bl b bosS ol Gras e
Comax S ‘C)T et S Ji 5 S s
wy S )T S S5 sl 5 s S
w2 ol 5o s ey Slogrse cwd olal s
aolgs e g3olaS rUéiry. Se558) Jolws (3,5
5o LIS Ll (Ahmadian et al., 2011) .z
G idamn 5 plondt las S b sla 311 bLs )
wxnl 5o dslwe @,0lsS olg 5 LSl slay
A oo I sba S sl a4 0l S i el
Siddiqui et Savci, 2012) el sas ol OV s
Lir ), JI oS mle 3l w50 @l 2011
oo oslaS Ls\-hp-'%w..wgs‘ el s el
3550 Wl 0550 olpe 45 sl LS S (sla it
Sl oz el 58 L5 ol eslid
558 aS&l 4 4> g L (Vafadar-Yengeje et al., 2019)
g I cbslans 5 Oluls 655l 5 s 53 CanpuaS
(bt s S G pae S 0xdle Kl 5 e
e OB 5 Cemdlase el Lis 5 o3LSL s
58 &S el sus 2,8 (Suthar, 2009) sl awsls
3 S 5 Al o ol dre 5 Cate b Sl e 5iaS se )
ol sl adl o)l 2L 5 elss OV pama gl
w0 P ol g5 w ar s L oS gl alis
P O U [N RN et
Shrimal & Khan, ) sl &l sl 5 e il (LS
s el GLoll Sose 4 4y L (2017
il sl 5 )l oblS celys s Sl gooslas
Gaa b bl el bl cosS golasl 5 K540
Lol s (s coss b S oolasl 5 ol)) anlie

\W¥

Ao dio

s A S K Gl s & S Sl gt s
JECERTEPCRT JRUK S ISR PNIE oo
2Ok GRlBl Gl s, 2 el Sl el
St ot S 5 bis 553 bl Wy
oS 5 I osle (228 g 55 S pesde 1S
©3L) e sy Ol b (Sl 5 (i
pome 5 BosS x5l Ll Oae a5 ois4)
L B8 ol e eolasl L sl s e S sbul (les
Bedoussac et ) ki ls oYL Cosay ¢ pd s 5 azly
N yams My Gopiam Jol G @l 2015
Joa a5 Ol a4 s () g5 b g,slaS
5 S sbis g5l LIRS TN K B H
S Tt R RRUSY YT R T1 | R S-Sy e
byl cisS e Gl 2l b 5l S e (55508
Ol cxl s (Banik & Sharma, 2009) »5s oo 3ime
S 8 sl JblS blae cS i 2
ol S siSns oIS ol oS sbasS
gle Sl eslamal oo 00 5 LM Llge sl
K osoe 5wl aaly Qe ole spoa e
s, 5 aelys 5 osles R R L R
Amani Machiani <Yaseen et al., 2014) a»> 2! 5!
pl olsisa a assb pblS (et al, 2018
Cdle b 5 sl sl M5 sl el
s Jladl e bl Sl s sasaslis ml
(Sujathaetal., 2011) wsl o 55 oYL ol5ael s

Sl e byl cnS e oS clsas 2,18
5 A by ostzes 5 SB (dols nl Bl G b
sSle Lmlal s S cbls
JQ; 51 .(Yu et al., 2015 <Lithourgidis et al., 2011)
R VRNV F N AN ESRCEL ST W P P
JAS s.j S sl G a gbdle 5 bl
35 oslal ad g galal S, o0 S S 5 Sl
o) Sl s il L)l s mie 315 s s &S

il e



\YO

ol ¥l Bl begi asle Sas y 8 LB
a0 WY Sl e ams ke 5 e e VFY
ROW IS AE
pas) aals adis paw aw oo LT ol Jele
JA\& 9 C'“j::-"sg‘)ﬁ » NPK @\M-w 555 (555 -’j.)\s
Wl Lalls csS e A cnS o son
Wiz VO 5 e AY0 R bse oS
S 5 Ahit TYO 5 e AVO bl Y0+ 5 e 10
S o s MV g e Ve a3l b
Fogle =Y Gas w bs e (bl o S o
03,00 ¥ 5 ) ladsin 53 solinal 550 G praSass

.w‘ [

Vool FA s ol e 5 pssls LS Slidsy asldas

s S s e cov Al 5 e ol ol 5

L gy 9 3lge
PURPUN WER PR PN oLS 93 Sl b)) sl
bl (oS adi g s bokse caS bl
Jo8 oSl - b B s eas s 5 sbo S &) son
53 LS Wy Slaios as e 50 LIS an | sl
Shls Gmlesl Jo oz ol AYAP-AY ely5 L
P s S S FY y amys OA LLlas b
o VoD gl s s akds Yo 5 am s ¥Y Ll as
Shls (n 58 ot ol ailie ol s o )

Galas] Joe S ploant 5 (S5 Ol g -\ Uiz
Table 1. Physical and chemical properties of the experimental soil

Sand Silt Clay o.C Total N Available P Available K
Texture EC (dS.m) pH
(%) (%) (%) (%) (%) (mg.kg™) (mg.kg™)
Sandy
53.4 41.2 5.4 0.19 0.019 8 103 3.4 8.2
loam
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Table 2. Chemical properties of vermicompost

O.C(%) TotalN(%) P (%) K (%) Ca(%) Mg (%) Fe Zn cu EC pH
. 0 0 0 0 0 0
(mgkg?)  (mgkg!)  (mgkg!)  (dS.m)
29.73 1.36 298 101 340 1.14 2195 144 37 8.12 8.53
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Table 3. Analysis of variance of yield, yield components, and garlic (Allium sativum L.) essential oil content

affected by nutrition system and cropping pattern

Bulblet
Source of Plant Bulblet ~ Bulblet  Bulblet Biological Harvest
d.f. Bulb yield essential
variation height  per bulb length  diameter yield index .
oi
Repetition (R) 2 8.75ns 0.19ns 3.07ns 0.61ns 15.346ns 330771ns 16.9ns 0.001ns
Fertilizer (F) 2 9.02ns 6.50** 16.57* 4.32%* 1082751**  1911078** 45.5ns 0.37*
Error a 4 6.85 0.03 0.79 0.73 81090 92839 13.0 0.088

Cropping pattern
4 2.55ns 3.66* 29.50** 2.27*  16300031** 37403632**  58.5ns 0.24*

(CP)
F x CP 8 6.04ns 1.15ns 5.12ns 1.65ns 436136* 1221788* 22.4ns 0.06ns
Error b 24 5.53 1.17 4.64 0.81 183396 400208 40.5 0.06
C.V. (%) - 10.3 17.7 12.5 11.6 11.8 10.5 10.6 11.8

ns, *, and **: non-significant and significant at 5% and 1% probability levels, respectively.
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Table 4. Analysis of variance of yield, yield components, and fenugreek (Trigonella foenum-graceum L.) seed
essential oil content affected by nutrition system and cropping pattern

1000- Seed
Source of Plant Pod per Seed Dry forage Seed Biologica  Harvest
d.f. seed essentia
variation height plant per pod yield yield | yield index
weight I oil
Repetition (R) 2 54.37*  20.54* 0.074ns  17.8** 33167ns 12802ns  154515ns  58.3**  0.03ns
681075*
Fertilizer (F) 2 288.9**  335* 3.154ns 0.34ns  326000**  93429** 22.5ns  0.39**
*
Error a 4 60.5 7.74 1.269 0.54 21167 8943 179385 2.72 0.009
Cropping pattern 414822* 5813924
4 9.74ns  27.5** 1.088ns  0.85ns  1394528** 6.96ns 0.05*
(CP) * ok
FxCP 8 18.7ns  4.20ns  0.625ns  0.93ns 45236* 15067* 128231*  18.6ns  0.0lns
Error b 24 13.89 6.07 1.152 0.89 18708 5670 50829 9.43 0.02
C.V. (%) - 11.0 15.7 145 9.0 9.7 143 11.2 11.7 12.6

ns, *, and **: non-significant and significant at 5% and 1% probability levels, respectively.
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Table 5. Means comparison of garlic (Allium sativum L.) and fenugreek (Trigonella foenum-graceum L.) traits

affected by nutrition system and cropping pattern

Garlic Fenugreek
Bulblet Bulblet Bulblet Seed
Treatment number per Bulblet diameter essential oil Plant height Pod number essential oil
bulb length (mm) (mm) o) (cm) per plant )
Nutrition system
F1 5.36b" 16.0b 7.24b 2.06b 29.3b 14.0b 0.86b
F2 6.51a 18.0a 7.76ab 2.17ab 38.1a 16.9a 1.16a
Fs 6.49a 17.6a 8.31a 2.33a 34.0ab 16.0ab 1.12a
Cropping pattern
P1 5.82b 18.1ab 8.15a 1.98b - - -
P2 - - - - 33.8a 14.3b 0.98bc
Ps 6.36ab 16.3bc 7.62ab 2.35a 32.8a 16.5ab 1.06bc
P4 7.13a 16.3bc 7.00b 2.36a 32.7a 14.9b 1.10ab
Ps 5.69b 19.9a 8.24a 2.15b 34.8a 18.3a 1.12a
Ps 5.60b 15.5¢ 7.84ab 2.08b 34.9a 14.2b 0.95¢

“In each column, similar letters indicate non-significant differences at 5% probability level (Duncan test).

F1, F2, and F3: Control (no fertilizer application), chemical fertilizer, and vermicompost, respectively; P4, P2, Ps, P4, Ps, and Ps: Sole cropping of garlic,

or fenugreek, intercropping with 25:75, 50;50, 75:25, and 100:100 proportions of garlic and fenugreek, respectively.
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Table 6. Means comparison of garlic (Allium sativum L.) and fenugreek (Trigonella foenum-graceum L.) traits
affected by interaction of nutrition system and cropping pattern

Garlic Fenugreek
Treatment Biological yield Bulb yield Dry forage yield Biological yield Seed yield

(kg.ha't) (kg.ha't) (kg.ha't) (kg.ha't) (kg.ha't)
FiP1 7545b" 4644b - - -
FiP2 - - 1600cde 2480b 681bc
F1P3 2962f 1591h 1433def 2200bcd 541cde
F1P4 4528e 2480fg 1067f 1760de 415ef
F1Ps 6578bc 4196bcd 600h 730f 202g
F1Pe 6325¢ 3708cde 1233f 1690e 3479
FaP1 9226a 5808a - - -
F2P2 - - 2057a 3360a 890a
F2P3 3262f 1900gh 1633cd 2360bc 616bcd
F2P4 5162de 3078ef 1317bcd 1880cde 471def
F2Ps 6967bc 4319hc 8679 923f 2539
F2Ps 6808bc 4030bcd 1450def 2277bc 709b
FsP: 9023a 5695a - - -
F3P2 - - 1967ab 3280a 878a
F3P3 2975f 1949gh 1767bc 2480b 649bc
FaP4 6133cd 3476de 1283f 1646e 453ef
FsPs 7015bc 4474b 983g 900f 234qg
F3Ps 5197de 3901cd 1633cd 2286hc 555cde

*In each column, similar letters indicate non-significant differences at 5% probability level (Duncan test).
F1, F2, and F3: Control (no fertilizer application), chemical fertilizer, and vermicompost, respectively; P1, Py, Ps, P4, Ps, and Pg: Sole cropping of garlic,
or fenugreek, intercropping with 25:75, 50;50, 75:25, and 100:100 proportions of garlic and fenugreek, respectively.
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Table 7. Comparison of land equivalent ratio, aggressivity, and monetary advantage indices in intercropping
patterns of garlic (Allium sativum L.) and fenugreek (Trigonella foenum-graceum L.)

Land equivalent ratio Aggressivity
Monetary advantage index
Treatment Garlic Fenugreek Total Garlic Fenugreek
FiP3 0.34 0.79 1.13 0.31 -0.31 19309440
FiP4 0.53 0.61 1.14 -0.15 0.15 24994500
F1Ps 0.90 0.30 1.20 0.02 -0.02 37912800
F1Pe 0.80 0.51 1.31 0.29 -0.29 39002630
F2P3 0.33 0.69 1.02 0.39 -0.39 20477520
F2P4 0.53 0.54 1.07 0.00 0.00 28597890
F2Ps 0.74 0.28 1.02 -0.15 0.15 33676320
F2Ps 0.69 0.80 1.49 -0.10 0.10 53653410
F3P3 0.34 0.74 1.08 0.38 -0.38 22444560
F3P4 0.61 0.52 1.13 0.19 -0.19 33125950
F3Ps 0.79 0.27 1.06 -0.12 -0.12 35925520
F3Pe 0.68 0.63 131 0.05 -0.05 43769720

F1, F5, and F3: Control (no fertilizer application), chemical fertilizer, and vermicompost, respectively; Ps, P4, Ps, and Ps: Intercropping with 25:75,
50,50, 75:25, and 100:100 proportions of garlic and fenugreek, respectively.
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Abstract

This experiment was conducted as split-plot in a randomized complete block design with
three replications at the research farm of University of Gonabad in the 2017-18 crop year. The
main plot included control, chemical fertilizer (100, 120, and 150 kg.ha?l urea, triple
superphosphate, and potassium sulphate, respectively), and vermicompost (10 t.ha?) and sub-
plot consisted of garlic (Allium sativum L.) and fenugreek (Trigonella foenum-graceum L.)
intercropping in 25:75, 50:50, 75:25, and 100:100 proportions and sole cropping of two crops.
The results showed that the highest number and bulblet length was obtained in the chemical
fertilizer treatment, however there was no significant difference between this treatment and
vermicompost. While, the vermicompost treatment resulted in the highest bulblet diameter. The
highest bulblet number was obtained in the 50:50 intercropping treatment and the highest length
and bulblet diameter was obtained in the 25:75 one. The highest biological yield and bulb yield
(3867 and 2293 kg.ha') was obtained in the sole cropping of garlic and chemical fertilizer
treatment. The highest garlic essential oil was obtained in the vermicompost (2.33%) and 50:50
intercropping (2.36%) treatments. The plant height and number of pods per plant in fenugreek
had the highest increase (30 and 21%, respectively) in the chemical nutrition treatment. Also,
the highest number of pods per plant was obtained in the 25:75 intercropping treatment. The
highest forage and seed yield of fenugreek (2057 and 682 kg.ha!, respectively) was observed in
the sole cropping and chemical fertilizer treatment. The biological yield was higher in the
chemical (2800 kg.hal) and organic (2733 kg.ha) fertilizer treatments under sole cropping.
The highest essential oil of fenugreek seeds was observed in the chemical fertilizer (1.16%) and
75:25 intercropping (1.12%) treatments. The intercropping patterns recorded the land equivalent
ratios above 1 and the best situation was obtained from 100:100 intercropping. Garlic was
superior to fenugreek in the intercropping treatments except for 100:100 pattern. The
intercropping advantage was greater than 1 except for the 100:100 treatment and the highest
economic advantage was obtained in the 25:75 pattern and organic fertilizer treatment.

Keywords: Cropping pattern, economic advantage, nutrition system, aggressivity, land
equivalent ratio.



