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Effects of cropping systems and different levels of water on quantitative and
qualitative characteristics of Anise (Pimpinella anisum)
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ABSTRACT

In order to moving from the conventional to sustainable systems, a framework must be defined that transfer process
in this framework happen step by step. Use of the inputs with high efficiency is one of these steps. To reach these
goals, an experiment in a strip plot design based on Randomized Complete Block trial with three replications was
conducted in the Research Station of Ferdowsi University of Mashhad, Iran in 2013-2014. Treatments consist of
Cropping Systems as vertical factor (low, medium, and high input) and Irrigation Systems (100, 80, and 60% Anise
crop water requirement) as horizontal factor. The results showed that nitrogen use efficiency (NUE) was not affected
by the cropping systems, but the amount of water consumption had positive effects on the NUE of Anise. The Low-
input system had the lowest water use efficiency (WUE). The highest WUE (0.12 kg.m™®) and NUE (34.22 kg.kg™)
were observed in the 80% water requirement treatment. Interaction between water and cropping system showed that
WUE (0.17 kg.m™) in the high input system with 80% of water need was higher than other treatments. With due
attention to all of the studied factors in the medium input system and 80% water requirement, it seems that this
treatment compared to the other ones is the most appropriate one for Anise in regards to water and nutrients
requirements.

Keywords: Essential oil, low input, nitrogen use efficiency, water requirement, water use efficiency.

* Corresponding author E-mail: rezvani@um.ac.ir Tel: +98 915 3179085



VWAl ) 5L FA 5,90 ol pl sy LS pske A

oadplonl o ow) p 5 9 Sl (55,5l DY gae
Ol 6bsT b sloplliips: 5o (25 plalS 55,
Ll r onye sl s))slas pllss 5l sslaiwl vl
Gty 5 oysle el Ol ol sy sl |y
Sowd a4 Ghlpd iz 0 (AS g (05 9 Skes
ol ale> 5l (Akbarinia et al., 2006) w1 e
5 e 2LS Pimpinella anisum) ¢ gl «lalS
Ol Gl ol Moz 5 ) Al
as Sl Ghls ase  lapelasl oSl
AsKari ) 08 i ) 50 (6 30E S o g (i
Omid ) i,ls8 oSiws saimag,.s (et al., 1998
scigas o g iz (9,5 Ssre (Beigi, 2000
S,le 5 518 (Ahwazi et al., 2010) g, 0l oK
glie 2L (guy 5 9550 5 ilie slastaloj]
Dyge QLS S g o5 Slio p lagl b
395 5 ol syl b gy o el 43S
B3 5o (Cuminum cyminum) sew 8,5 » (slo
4 s> led (Ahmadian et al., 2010) o 5,158
sy O Sas (ls 5o y5g igr jo wils Jlads iy
clolas 5t cou @ lome jsbay als 4 olS
=, LBerhe et al. (2013) .sios &8l Lol
UEEC PR S (EP NOW PN &
slogiy, a5 W0,S lo oM o ol Gpas
g 4l o Slae Sl (s )logine Sl (55,5515
50 Bl 00 g dlls Ol Bras o8
sleplss v,y o dinetal, 2009) Ko iolej]
5 ,Shos win S osalice > Jlod ;5 bylse ot
Triticum ) pasS olS o Ol SBrae LS
oS ;5 5 duo, 0¥+ /Y g duo 0PIV US4y (aestivum
30 Qo0 A g do oA o 5 4 (Zea maize) o)
8l Sent mly A Cas oblis w3d slaplls
5 I sleosS 3L w)n b 2009) Akanbi et al.
G Sl CedsS 5 S pls o Sles ) p SB
i wdazdls ole (Hibiscus  sabdariffa)
5 CongpeS Sndls slojles 3 Syl 3,Skac
S Olas 0j90 ;0 el Caws 4 gliend 965

1. Apiaceae

oo

Sl a4 mul o esleinS hpslas pl
sl g lapludl Codle 4 axg g el
JUWE 5o pliwgy ohysleS Bsi> b ad)S
bpls ol aibose] sezs 4 oo slopls
ol i Glapllss Sl (oS5 Jgenesba
eole waxr oldlbl 5 (Kl SSlides
slosly op)l5 ials gliwl, o a5 sws
(Reganold et al., 1993) ailoass b oleed
Joleel g a5l im0 )15 el ools lis o sy
0, Slee jials Gael cawaily jo oleerds slaoslys
5 (Sishse) s ol (sl olals
g Gl S st 5 (S slaSiis
5 S ool arl (S Glaraie 5 Ol
Sgdios Mg slaanie Al 4 e Culed)s
Adediran et al., 2004; Aseri et al., 2008; Ghost )
5y OliystiS 5l eyl gl Ll (& Bhat, 1998
plaips slagSl 5 Sllee a4 g o3y
&g Sl loe &l (65,08 slalpiamsST)
lopllss 5l e jsliieds oplply Coul 530Gl
S 3ed e wb el ol 4 ®l)
Soge pEapls wszle nl e Jl slaasl
el pshieds @l) Ollee LI GRlEl 08
herelnn) Ol 5 el &5 (alaosly 1 ool
bl bl 5 ool il s olyen &
slaplaipg 8bsd (b 5 Gl BB Sllee
I glsseme ol 0,5, a5 laigSay (s,5la8
ol dex Sl adl lgal (Sldes glaas]

.(Nassiri Mahalati et al., 2001) ¢l oo 1,8
el & Gl Coamaz 0938159, 5 4 425 b
09 5SS Sl pgle bS8 550 Slge polae
@ 3 ol b slrolling, aosl b oy
33 OBLS 455 (nl CiaS A e 4 K00
Sz 0 )bl plpear Wit el); slaplla
Li> 555 Sz S 4 g b ol
g sl Gl Gl pamb slaole 3
3,58 Boes oS (Nadjafi et al., 2005) wsl
o fles gylwl g ceaS I g, Sl



fa Ty 2 kel gshe 5 ols slplss b i) Ko g 4o,

5lcbli> a5l 51 oo,gl 3 pl ogul &o,e 5o

arg FleiS b gleosysld adgs jshaeay Sl

lie Baa b Gilesl ol onlpln ogd lohs
L bl 5o Oyl (290l olS (25 g (05 0, Slos
ol iz polis Grizan o ool,) Sglite glapllas
ol g skl O p el jslaieay o]

55 o o s S

B 995 9 Mg

deyie 50 WYAY-AY el Jle yo Giabesl oyl
Wgen (wgd,d oBiily (65,olaS sasuils Slads
e 00 2l Sgete 3,0 sk Ve o &l
Goe 3l aey0 Sl 68 age (ialej] (6l
Sl sloasS L olyon 5 285 90 yia il -
W bt g b & wolitul 550

(Y o) LSL‘”JS"’.')

Ole Qliize (ol o (lgl2 (Al slajless 55
30 elbesd g (5” leosS 2dli 0 l5 wis S
Cilpe 4 6,105 ,50 aey] syaie 3,5 b avslie
ls olS ol S g oS o, Sles (6

5 o5 0,Sles o, p L (2012) Kamaestani
095 latunde 4 Ful y0 gl oS (S
e e 4 eogS 5aali 4y ol Fuly cwaile ol
miomed Sliie cpl g oyl 5l o ,ake soliiul )l
SlrogS ol jar 4y sy 995 5l eolaul s S Lo
atle cialy g oy Slao o 1) e (o tin I
.]a....:s.: OMIGL?U‘ (5lm‘5.u)]) )‘ od.oiwo:b @Lu
S 9 I sleogS o150 (2013) Dahmardeh
L olyon &0, 095 aS ols plas 55 gl> olS
b awslio o 1) Snls o Sas o 5YL (555 065
il Jslesss Koo

2l o9, QLS sl Lol (ildl 4 az g b

Olalojl oo S ploords 5 (So5d sla Shs ) Jsox
Table 1. Physicochemical properties of the soil used for the experiment

Soil text ocC Total N Available P K H EC
Oll texture (%) (%) (mg kgl) (mg kgl) p (dS m.l)
Loam 0.59 0.063 135 7.24 221

Table 2. Chemical properties of the cow manure used for the experiment

Total N Available P K H EC
(%) (mg kg™) (mg kg™) P (@dsm?)
Cow manure 0.57 0.09 1.1 6.8 6.1
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Table 3. Analysis of variance (Mean square) for quantitative and qualitative characteristics of Anise as a medicinal
plant in different cropping system and irrigation treatments

. Biological Harvest 1000-Seed  Essential . Nitrogen use ~ Water use
SO.V. Seed yield yield index weight oil oil efficiency  efficiency
Block 341" 7526"™ 0/000014™  0/58681°  0/0500™  13.170" 14.60" 0.00005™
Cropping system (A) 89162 665040  0.0063280"  1.07790”  8.8860"  5.4400" 4.5230™ 0.00420™
Error A 3108 202163 0.0148610 2.69694 0.0311 0.9600 14.7673 0.00030
Irrigation levels (B) 191302 120390  0.0098397"  2.68792°  5.9260™  0.9200™ 7.9880" 0.00160"
Error B 5842 86183 0.0016880 0.02528 1.3644 13.4700 5.3813 0.00024
Interaction Ax B 70995" 323649°  0.0218160  1.05300™ 157700 27.5700”  43.4590"  0.01610”
Total Error 25030 173918 0.572200 0.39222 1.4989 1.3689 4.0025 0.00124
R- Sq 93.51% 93.47% 96.52%

91.46% 95.67% 97.82% 95.77% 94.79%
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* *+and n.s.: are significant at 5 and 1% levels of probability and not significant, respectively.
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Table 4. Mean comparison for the single effects of cropping systems and irrigation treatments on quantitative and
qualitative characteristics of Anise as a medicinal plant

Seed Biological Harvest 1000-Seed  Essential Nitrogen use ~ Water use

Treatment. yield yield index weight oil (CO)/”) efficiency efficiency
(kgha')  (kgha) (%) (9) (%) > (kg kg™) (kg m*)
High input system 546 1367 40° 4.15° 427" 1307 34.03° 0.12°
Medium input system 587° 1360% 442 4.6° 3.07° 14.13° 33.08° 0.12%
Low input system 450° 1030° 44° 421° 4.30° 13.83° 33.27° 0.10°
100% water requirement 632* 1471° 44° 4.48° 4.07° 13.60° 33.00° 0.11°
80% water requirement 525° 1318* 39° 4.10° 4.33° 13.50° 34.22° 0.12*
60% water requirement 426° 967" 44 4.38° 323  14.00° 32.16" 0.11*
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Means with similar letters in each column for each group of treatments show non-significant differences according to Duncan’s Multiple Range Test at

5% level of probability.
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Table 5. Mean comparison for the interaction effects of cropping systems and irrigation treatments on quantitative
and qualitative characteristics of Anise as a medicinal plant

Seed  Biological Harvest 1000-Seed Essential Nitrogen use Water use

il

Treatment yield yield index weight oil efficiency  efficiency
(%)
(kgha'). (kgha') (%) (9) (%) (kgkg!)  (kgm?)
High input + 100% water requirement 661° 17117 394 4.10° 540°  11.60°  34.08™ 0.11b°
High input + 80% water requirement 619 1506  42p™ 4.25° 370° 12.80¢  33.21™ 017
High input + 60% water requirement 360¢ 885° 41h™ 4.10° 370° 14.80®  34.80® 0.08°

Medium input + 100% water requirement ~ 677° 1568  43%° 4.95° 320°  14.2%¢  33.08™ 0.11%
Medium input + 80% water requirement 582%™  1415®° 41" 4,02 450  1500°  32.95" 0.12%

Medium input + 60% water requirement ~ 502°¢ 1095 46%™ 4.83° 350° 13.2°  33.22™ 0.14%®
Low input + 100% water requirement 560 1135™ 49° 4.38° 3.60°  15.00° 13.83° 0.09%
Low input + 80% water requirement 373% 1036 36¢ 4,03 480" 12.70¢  36.51° 0.08°
Low input + 60% water requirement 417" 921° 45% 4.23° 450 13.80°°  31.47° 0.12*
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Means with similar letters in each column show non-significant differences according to Duncan’s Multiple Range Test at 5% level of probability.
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