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Table 1- Some physical and chemical properties of experimental site soil
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Table 2- Chemical properties of experimental fertilizer (manure, vermi compost and compost)
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Fig. 1- Anise LAI trends in use of individual and integrated organic and biological fertilizers
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Fig. 2- Anise DM trends in use of individual and integrated organic and biological fertilizers
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Fig. 3- Anise CGR trends in use of individual and integrated organic and biological fertilizers



307 .. gl 2310 ol gy o a5l 1 (Glayid sloy e il

il (51adgS 3l CoT (yquul b8 (S 9 (o5 ST rg B 3 (Sl o (i) il g 41526 -3 Sy
Table 3- Analysis of variance (mean of squares) of quantitative and qualitative characteristics of different fertilizers on anise
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Nns

ns, * and **: are significant at 5 and 1%probability level respectively.
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Table 4- Mean comparison of seed and DM yield of anise under different fertilizers
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Chemical fertilizer
Jreiw 3806%° 1263
Biosulfur
525950 3350° 10262
Mycorrhiza
315 355H 5550 3266° 9g2°ece
Mycorrhiza + Cow manure
CawgiaS 0y5 ¥ )55 3366° 9g4bede
Mycorrhiza+Vermicompost
o H3050 3416° 10152
Mycorrhiza+Chemical fertilizer
Cagpe H3)5500 3733* 1193®
Mycorrhiza + Compost
55 Fylsse 3216° 1134
Biosulfur + Cow manure
CnngeeS gl gurges 3146b 907°%
Biosulfur + Compost
CosgeaS 2035 il s 3845% 9g3Pede
Biosulfur + Vermicompost
stloos sy 4504° 1124

Biosulfur + Chemical fertilizer

505 5h xe gl S 9051 el p o yd g Jlein aaws 50 (o ylel Jai 5l oS e B S Bl ) slapuSile (gt o > F

*Similar letters at each column explain non significancy based on Dancan test.
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=9yl oLS (695 c(inlojl )3 0 ygamnsil LS S o3l
Sland 0uiS > sl S Byae 1> Phyllanthus amarus
Kapoor ) cél sgup sald jlas b dulie y Siis o3le 5 Slos

et al., 2008

(8 35 4ol

S35 0 35 el 8L s il 8 sy e i
" Ogaygh W5 Koo Gk Yleisl jailgmgn 5 L jsSole Jio
Lles 5 it polis & g yind Gl o ) S e (sl
sloadls 390 103)5 ol cpl (8 slo (a3l 2 36 o
o3lo 3 ySlas 5 aily 5,Sloc dougy 4 yoxio L)Le‘; Slg¥ o G5 (5D,
cladgS b g g JT cladgS plo b ladgS cpl adls 30,8 S
LadsS ol 3yite 3,)l8 & Cud (6500 ile & Sl oliand

bl Anlgs

Sl oule o Slac
o) s 5 St 3l Sk 35 ] 6355 (slo ot (o
Oy S (6ygor (B Jgan) il g gl stae gl oy iy
il s )31 )3 gy Sis oole 3y Sles (28
BLG/T) g o 3 (0555 450H1L) (il * s
oled (il g Bl 5,18 (4 Jga2) 45 saalie (p)SolS
gl oleand 255 +)odlywger (adlS jlasd j2ran Lajles
Joslisl & gysbay ol Lis sald Jlegd 4 G ) (g pRadin
ol 2,80 38 b dslie )3 (pliondt joilgugn (AL o
29l oS Sz oole 3 Sl jgdlgugn 3jiie Jlo 2y ladgS
9t o yd 38 sali Hles L dunlio 4 g 20 26 1) guuns]
s A8 (595 395 olyends prnlly 5 jiud Byae sy
b plals (Sdalio slaclad 5 5 gai Jnlyo Doy o
il 50)LS 4 S a )y e laie 13 (Niyakan et al., 2004)
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Introduction

World population increasing need for food have prompted the rapid development of chemical fertilizer
technology and also consumed them as a source of nutrition for the food production. Recently, chemical
fertilizer consumption in conventional agro-ecosystems imbalanced soil nutrient, declined quantitative and
qualitative crop yields, and polluted water and soil. Chemical fertilizers provide crop nutrients need in the short
time, and thus farmers had forgotten long-time soil fertility and its controlling processes by using these
fertilizers. Hence, ecological and low input farming systems can be considered as a suitable replacement for
traditional systems, and they can sustain production systems and maintain environmental health. In order to
reduce the pollution caused by the use of chemical fertilizers and the restoration of agro ecosystems, along with
the reduction of the dependence on non-renewable resources used in the production of fertilizers, the use of
fertilizers that are derived from the environments known as an alternative. It seems that with good and proper
management of biological and organic fertilizers, we can provide better nutritional conditions for the plant,
stepping in the path of regeneration of agroecosystems and sustainable agricultural development. Therefore, in
this experiment, the effect of biological, manure and chemical fertilizers on the growth characteristics of anise
plant has been studied. It seems that the information obtained from such experiments can increase the economic
efficiency of producers as a means to develop agricultural policies that are consistent with the environment.

Materials and Methods

In order to study the effects of single and combined applications of biofertilizers and organic fertilizers on
growth indices of Anise, a field experiment was conducted with 15 treatments based on a Randomized Complete
Block Design (RCBD) with three replications at Research Station, Faculty of Agriculture, Ferdowsi University
of Mashhad, Iran, in 2011. Treatments were: (1) Mycorrhiza (Glomusin traradices), (2) Mycorrhiza + Cow
manure, (3) Mycorrhiza+Vermicompost, (4) Mycorrhiza + Compost, (5) Mycorrhiza + Chemical fertilizer, (6)
Biosulfur (Thiobacillus sp.), (7) Biosulfur + Chemical fertilizer, (8) Biosulfur + Cow manure, (9) Biosulfur +
Vermicompost, (10) Biosulfur + Compost, (11) Cow manure, (12) Vermicompost, (13) Chemical fertilizer
(NPK), (14) Compost and (15) Control. Plant thinning and weeding were carried out in two stages of four and
six leaves of anise, and finally the plant density reached 66 plants per square meter. Due to the adverse effects of
chemical pesticides on medicinal plants, weed operation was carried out manually by the worker on several
occasions. During the growing season, in order to determine the grow trend and leaf area of the anise, the
sampling was started from 25.05.2011 at intervals of 15 days until the end of the growing season. The leaf area
was determined by the Leaf Measurement System Area (I-COR model) and then leaf area index and other
growth indices were calculated. At the same time as the plants were matured and yellowed on first of July, after
removing the marginal effect, the biomass of the whole Anise plant was harvested at an area equal to 5 square
meters, and after drying in open air, seed yield and dry matter were determined. Data were analyzed, with SAS
Ver. 9.1 and MINITAB Ver. 16 statistical softwares. Duncan multiple test was used to compare the means at a
probability level of 5%. Figures also were drawed with Excel Ver. 11 M.S office.

Results and Discussion
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The results indicated that the highest (2.4) and the lowest (1.35) leaf area index (LAI) were shown in
combination of Mycorrhiza + Chemical fertilizer and compost treatments, respectively. The highest dry matter
production (DM) (348.744 g.m?) and crop growth rate (CGR) (14.42 g.m?2.day®) were resulted from
combination of biosulfur+vermicompost treatment. Compost and control treatments produced the lowest DM
(200 g.m™) and CGR (4.93 g.m.day™), respectively.

Conclusion
In generally, the results revealed that the application of organic and biological fertilizers particularly
mycorrhiza and biosulfur had a significant effect on improving the growth indices of anise. Furthermore, the

combined application of organic and biological fertilizers had higher positive effects on growth index than their
single application.
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