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(Trigonella foenum-graecum)

Effects of Biofertilizers and Chemical Fertilizer Combination on the Quantity and
Quiality of Fenugreek (Trigonella foenum- graecum) Medicinal Plant
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Table 1: Some characteristics of initial soil

Value Unit Properties
=) P _ il
Clay loam Texture
8.15 - e
pH
0.642 ds mt o ylaa
EC
0.62 % S o

Organic carbon
0.059 % IS 395
Total nitrogen
6.3 mg kg™ b
Auvailable phosphorus
318 mg kg™ o BB el
Auvailable potassium
0.48 mg kg oo res BB s,
Available zinc

adis 59,18 0l sl calize sla )l ;o oolaiul 8,50 so0gS polae Y Jgu
Table 2: Fertilizers applied for fenugreek medicinal plant

£y jsSs S92 Sl sl 555 o
Azotobacter Mycorrhizae Zlfgftﬁ?gjte Urea fertilizer Treatment

kg hat kg hat kg hat kg hat
0 0 0 0 Al
0 0 0 70 A2
0 0 40 70 A3
05 0 0 70 Ad
0 400 0 70 A5
0.5 0 40 70 A6
0 400 40 70 A7
0.5 400 40 70 A8
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Table 3: Analysis of variance of fertilizer effects on pod/plant, grain/pod and 1000-grain weight of fenugreek medicinal

plant

&ko agr 40 plo olows el yo als slasy als e 39
Source Pods / plant Grain/ pod 1000- grain weight

Al 16.6 8.4 13.0

A2 11.6 11.6 16.0

A3 15.3 15.3 17.0

Ad 15.7 15.0 18.0

A5 14.3 14.3 14.0

A6 19.0 19.0 17.0

A7 17.2 17.2 19.8

A8 14.4 14.4 19.0

LSD (P < 0.05) 2.44 2.6 2.1
(Sl o (553L0) il lg 4528
Analysis of variance ( Mean squares )
)'_)S‘"_ 3.7 2.8 3.9
Replication
o3 14” 32" 16.5”
Treatment
> 12.4 2.2 15
Error
o0 ) Jleisl e (o (5)lo gine g ,lo gme BNl poe Kby ol jay ** g ns
ns and ™" non-significant and significant at 1% probability level, respectively
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Table 4: Analysis of variance of fertilizer effects on grain yield, biological yield and harvest index of fenugreek
medicinal plant

) AR LONS Soidon o Slee cunls y el
Source Grain yield Biological yield Harvest index
kg ha* kg ha’* (%)
Al 710 2676 31.6
A2 807 2681 31
A3 1426 3780 37.6
A4 1638 3350 49.3
A5 1064 3887 27.6
A6 1633 3653 45
A7 2245 4654 48.3
A8 1638 3730 443
LSD (P <0.05) 345.2 739 13.05

(Slaye (Sle) )y a5
Analysis of variance ( Mean squares )
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Replication
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Treatment

L 38380 151124 55

Error

o) 50 Jlaiml mhw jo gilo pxe 5 jlo giae BB pae Kby o5 5 4 ** F s
ns, “and ™ means non-significant and significant at 5% and 1% probability levels, respectively
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Table 5: Analysis of variance of fertilizer effects.on, percent essence and essence yield of fenugreek medicinal plant

e ol e bl 5 Sles
Source Essence rate Essence yield
%) kg ha'*
Al 05 4
A2 1.01 8.33
A3 0.89 12.6
A4 14 24
AS 11 11.6
A6 0.67 11
A7 1.05 23.6
A8 0.84 14
LSD (P < 0.05) 0.43 5.22

(Sl o 5255ke) il g 4528
Analysis of variance ( Mean squares )

)‘_JSJ . 28" 0.12"
Replication

o 149" 0.244"
Treatment

L 8.9 0.062

Error

Aoy ) 50 Jloixl mhaw ;o (g)ls cixe g lo gae BB pace Kby o 5 4 ** F s
ns, “and ™ means non-significant and significant at 5% and 1% probability levels, respectively

A¥


www.SID.ir

Y Glino 9 5maly /099 33lad /o0 )l W | 0L Claddgi (555U

t6y) Olsw SIS A 09l e gpFams U5 sbay
OMop s sl sl SLel Geien 5 158
e g 039 She g Cude Luilul (ylie g allil oS il
0§ oo Jgame cpl Guilul 0, Slee g dils o Slae o3l
Grany yole Gase o Jshie 5,ls8 53 culply
AUyl il @S e IR eslitul 8y90 055 (lgieas
69y Sladaw 50,5 adlal b g 0,5l 055 ;5| oolaiul ogdea
GRIBl 50 Sie B Wlgiee 2lnysSes il ol jena
e S 2oLl 4 g Bl Jgame CobiS 5 CoeS

woles SaS adgs

)15l
oGl g 0,5 s oKl slhcusluse I alws o

20,5 o Slo,08 Juagh

AO

ol o Slos

JPEXNILY )_..;L ot Gyle g jebay uilul o Sles
Gl oyl + xSlgisl 0,8 aslsl (P<e/)) c8 5,08
5 el doye 5l canly g Leilel oSdee a5 )]
plaS ya 2ul38 (2004 () S 5 ) 00) wib o als 5, Slas
g o oL cpl Guill o Slee ol cow Slas oyl
Ot 059+ 59y Slalga + 1559500 jled 025 (cnl i
FSLe3l Jlews 9 (LS 0 6,555 YYFO) ails o Slee 50
L solel Bl 51 as wiog 1ylo 1y uilul o yo o yidon 09l +
Gldgre Dolis oyol + Gy Sllgw + 1,050 3 )8
S aly o Slee g uilil vsys og Yb @ axgs Lol
30 YL uilul o Shes o5l + (595 Slalgus + 15,5500 e
Ll hled 5o Geimmes s o0 Sl 4 late e
5 (GLSe )0 #,56lS VYA oYL als o, Slas lyls 50 09l
Sfles Gl s jles pl o Guilel auoye o iy
e %o s (B Jsi) w35 et () 53 bl
ol 10 Sigdgm slaogS 5l solaul aS sl o 5l cols>
@l ool po plul o Shee Gl con 55k,
O 5 e l5 iomen (2006 (), Sen 5 ¥ i 0o S
o Slae ol s 1556500 0 5 IS a5 asils Lo (2002)
D o juiiS olS yo uilul

1. Tanu
2. Leithy


www.SID.ir

g CondS g (o booulh 995 9 (S § SLROT S 5 i1
&bw

whials )15 oL 3 Shos (gliml 5 0, 5o s Suslses slo0sT S AYAR L, (bS5 0 Dlore (5ymmi v (S5 e Jop
YEFYOA Slxao b o)lais A Al o)l 5l 2l)5 sla iogsy (Nigella sativa L.)

w00l S S o iy LS S bawg 59, 8 0dx g ol 5 Lo AT e oo 5.7 o (g9 5l T Jled 0
VAV-YV oA Slrao X ojles FF ol (55,58 mlio g pole) S 5 Ol w85 .59,

bbb . (Sid S S o) am] S g (08 Sliogas e s @l mle 5 ol s S jer ST LS el
0,8yl o8l ¢(65,9lisS 0aSiils . g59d 9519 ST o | pwliis S

=hy Gl Suislssd SSlles sbasa p g S0 AT v JopS 5 D Sake vp (M al vE (S5

2 olS wd, e sl Sl 5 JT Slge w5l 355 Sl AYAR ) o sl Slo 5, oobT i b3 ep alode o) (g

AV ol (b @l 5 65,58 pole) ol adgi Glajtogh allS Lul,s jo sigh o8, paiS o Slee 5 (39,58 i
AY-VY Sloris ¥ o las

pole alos LIS ails S olem 5 0,Slas 1 65y 5 s o Jsle cilizee psban il Gy s VYAY wp e 5 T g je
FY-10 lrio ¥ o )las ) Jls gk mlis 5 555l

AN ;5B Loy yolic) (65,5liS OV gamme oS S5 5 0,5 os iul38l 0 B gdsey, ATV oo Slab 5.z o oo

Ao Yool aii e ae Sun i olBiils ade (BT a5 s
Ajimoddin, 1., Vasundhara, M., Radhakrishna, D., Biradar, S./L. and Rao, G. G. E. 2005. Integrated nutrient
management studies in sweet basil (Ocimum basilicum L.). Indian Perfume, 49: 95-101.
Arun, K.S. 2002. A Handbook of Organic Farming Pub. Agrobios, India.
Benabdellah, K., Abbas, Y., Abourouh, M. and Azcén, R. 2011. Influence of two bacterial isolates from degraded and
non-degraded soils and arbuscular mycorrhizae fungi isolated from semi-arid zone on the growth of Trifolium
repens under drought conditions: Mechanisms related-to bacterial effectiveness. Journal of Soil Biology, 47: 303-
309.
Bybordy, A.and Mamedov, G. 2010. Evaluation of ‘application methods ficiency of zinc and iron for canola (Brassica
napus L.). Notulae Scientia Biologicae, 2 (1): 94-103.
Carrubba, A., La Torre, R. and Matranga, A. 2002. Cultivation trials of some aromatic and medicinal plants in a semi-arid
Mediterranean environment. Proceedings of an International Conference on MAP, Acta Horticulture (ISHS), 978 (1):
4200-6315.
Copetta, A., Lingua, G. and Bert, G. 2006. Effect of three AM fungi on growth, distribution of glandular hairs and
essential oil production in Ocimum basilicum L. var. Genovese. Mycorrhiza, 16: 485-494.
Ebubekir, A., Engin, O., Zgo, Z.'0. and Faruk, T. 2005. Some physical properties of fenugreek (Trigonella foenum-
graceum L.) seeds. Journal of Food Engineering, 71: 37-43.
Fatma, E. M., EI-Zamik, I., Tomader, T., ElI-Hadidy, H. I., El-Fattah Abd L. and Seham Salem, H. 2006.Efficiency of
biofertilizers, organic and in organic amendments application on growth and essential oil of marjoram (Majorana
hortensis L.) Plants Grown in Sandy and Calcareous . Agric. Microbiology Dept., Faculty of Agric.,
ZagazigUniversity and Soil Fertility and Microbiology Department, DesertResearch Center, Cairo, Egypt.
Griffe, P., Metha, S. and Shankar, D. 2003. Organic Production of Medicinal, Aromatic and Dye-Yielding Plants
(MADPs): Forward, Preface and Introduction, FAO.
Ibrahim, O., Nebahat, S., Cagdas, A. and Halit, Y. 2011. Screening mycorrhiza species for plant growth, P and Zn
uptake in pepper seedling grown under greenhouse conditions. Journal of Scientia Horticu lturae, 128: 92-98.
Kabata-Pendias, A. and Pendias, H. 1999. Biogeochemistry of trace elements. Warsaw, Poland: PWN.
Kapoor, R., Giri, B. and Mukerji, K. G. 2002. Glomus macrocarpum: A potential bioinoculant to improveessential oil
quality and concentration in dill (Anethum graveolens L.) and carum (Trachyspermum ammi Sprague). World
Journal of Microbiology and Biotechnology, 18(5): 459-463.
Kapoor, R., Giri, B. and Mukerji, K. G. 2004. Improved growth and essential oil yield and quality in (Foeniculum
vulgare mill) on mycorrhizal inoculation supplemented with P-fertilizer. Bioresource Technology, 93: 307-311.
Kumar, T. S., Swaminathan, V. and Kumar, S. 2009. Influence of nitrogen, phosphorus and biofertilizers on growth,
yield and essential oil constituents in ratoon crop of divan (Artemisia allens Wall.). Electronic Journal of
Environmental, Agricultural and Food Chemistry, 8: 86-95.

Kumar, V., Singh Solanki, A. and Sharma, S. 2011. AM Fungi and A. chroococcum affecting yield, nutrient uptake and
cost efficacy of isabgoal (Plantago ovata) in Indian arid region. Thai Journal of Agricultural Science, 44(1): 53-
60.

Leithy, S., El-meseiry, T. A. and Abdallah E. F. 2006. Effect of biofertilizers, cell stabilizer and irrigation regime on
Rosemary herbage oil yield and quality. Journal of Applied Research, 2: 773-779.

A7


www.SID.ir

AY Gliwo 9 3l /90 85louds /03 )le i | 8L Wladdsi (55903

Mandal, A., Patra, A. K., Singh, D., Swarup, A. and Ebhin Masto, R. 2007. Effect of long-term application of manure
and fertilizer on biological and biochemical activities in soil during crop development stages. Bioresource
Technology, 98: 3585-3592.

Mandegary, A., Pournamdari, M., Sharififar, F., Pournourmohammadi, Sh., Fardiar, R. and Shooli, S. 2012. Alkaloid
and flavonoid rich fractions of fenugreek seeds (Trigonella foenum-graecum L.) with antinociceptive and anti-
inflammatory effects. Journal Food and Chemical Toxicology, 50: 2503-2507.

Marschner, H. 2011. Marschner's Mineral Nutrition of Higher Plants. Academic Press; 3 edition. Dordrecht, The
Netherlands.

Nofal, O.A. and Rezk, A.L. 2009. Role of fertilization in improving quality of some agricultural crops. International
Journal of Academic Research, 1: 59-65.

Ortasa, I., Sari, N., Akpinara, C. and Yetisir, H. 2011. Screening mycorrhiza species for plant growth, P and Zn uptake
in pepper seedling grown under greenhouse conditions. Scientia Horticulturae, 128: 92-98

Panwar, J. and Tarafdar, J. C. 2006. Arbuscular mycorrhizal fungal dynamics under Mitragyna parvifolia (Roxb.)
Korth. in Thar Desert. Applied Soil Ecology, 34: 200-208.

Ratti, N., Kumar, S., Verma, H. N. and Gautams, S. P. 2001. Improvement in bioavailability of tricalcium phosphateto
Cymbopogon martini var. motia by rhizobacteria, AMF and Azospirillum inoculation. Microbiology Research, 156:
145-149.

Ravi, S., Channal, H. T., Hebsur, N. S., Patil, B. N. and Dharmatti, P. R. 2008. Effect of sulphur, zinc and iron nutrition
on growth, yield, nutrient uptake and quality of safflower (Carthamus tinctorius L.).Journal of Agricultural Science,
21(3): 382-385.

Rehem, G.W., Fendter, W.E. and Overdahi, C. J. 1998. Boron for Minnesota soils. University of Minnesota Extension
Service [Online]. Available at http://www.Extansion Umn. Edv.

Saia, S., Ruisi, P., Garcia-Garrido, J. M., Benitez, E., Amato, G.and Giambalvo, D. 2012. Can arbuscular mycorrhizal
fungi enhance plant nitrogen capture from organic matter added to soil? 17" International Nitrogen Workshop. 26™ -
29" June, Wexford, Ireland.

Sailo, G. L. and Bagyaraj, D. J. 2005. Influence of different AM-fungi on the growth, nutrition and forskolincontent of
Coleus forskohlii. Mycological Research, 109: 795-798.

Shaalan, M. N. 2005. Influence of biofertilizers and chicken manure on growth, yield and seeds quality of (Nigella
sativa L.) plants. Egyptian Journal of Agricultural Research, 83: 811-828.

Srivastava, N. K. and Basu, M. 1995. Occurrence of vesicular arbuscular mycorrhizal fungi in some medicinal plants.
In: Mycorrhizae: Biofertilizers for the Future. Adholeya, A., Singh, S. (Eds.). Third National Conference on
Mycorrhiza, TERI, Delhi, India, pp. 58-61.

Stavros, D. V., Baodong, C. and Matthias, C. R. 2012. Arbuscular mycorrhiza and soil nitrogen cycling. Journal of
Soil Biology and Biochemistry, 46: 53-62.

Tanu, A., Prakash, A. and Adholeya, A. 2004. Effect of different organic manures/composts on the herbage and
essential oil yield of Cymbopogon winterianus and their influence on the native AM population in a marginal alfisol.
Bioresource Technology, 92: 311-319.

Venkateshwar Rao, G. C., Manoharachary, C., Kunwari, I. K. and Rajeshwar Rao, B. R. 2000. Arbuscular mycorrhizal
fungi associated with some economically important spices and aromatic plants. Philippine Journal of Science, 129:1-
5.

Vinutha, T. 2005. Biochemical Studies'on Ocimum sp. Inoculated with Microbial Inoculants. M.Sc, (Agri.) thesis,
University of Agricultural Sciences, Bangalore, India.

Wallace, J. 2001. Organic Field Crop Handbook. Pub. Canadian Organic Growers. Ottana, Ontario.

Yang, M., Shl, L., Fang, S:, Lu,J. W. and Wang, Y. H. 2009. Effects of B, Mo, Zn, and their interactions on grain yield
of rapeseed (Brassica napus L.). Pedosphere, 19(1): 53-59.

AV


www.SID.ir

g CondS g (o booulh 995 9 (S § SLROT S 5 i1

Effects of Biofertilizers and Chemical Fertilizer Combination on the Quantity and
Quality of Fenugreek (Trigonella foenum- graecum) Medicinal Plant

Nazari!, M. and Fallah?*, S.

Abstract

Application of biofertilizers, especially plant growth promoting rhizobacteria (PGPR) and mycorrhiza fungus is one of
the most important strategies for plant nutrition in sustainable management of agroecosystems. In order to investigate
the effect of Azotobacter bacteria, mycorrhiza fungus and zinc sulfate on the growth and yield of fenugreek (Trigonella
foenum- graecum), a field experiment as randomized complete block design with three replications was conducted at
the Agricultural Research Farm of Shahrekord University during growing season of 2011. Treatments included:
Control (C), urea fertilizer (UF), urea fertilizer+ zinc sulfate (UF+ZS), urea fertilizer+Azotobacte (UF+Az), urea
fertilizer+ mycorrhiza (UF+My). Measured traits include yield, yield components, percent and yield of essence. The
results indicated that the highest amount of plant height and number of branches were accomplished of fenugreek with
biological fertilizeras. Application of biological fertilizeres and zinc sulfate significantly increased plant height, leaf
area index . The greatest of 1000 seed weights (17 gr) was achieved in UF+ZS and UF+ZS+Mycorrhiza tretments (P<
0.05). The grain yield in Uf+ZS and UF+Zs+My treated soils were 1.95 and 1.72 Mg/ha, respectively, more than others
treatments (P<0.05). Also, UF+Az treatment has the greatest essence percent (14%). In general, it is concluded that the
appliction of zinc sulfate and/or zinc sulfate+ mycorrhiza plus urea, can affect increase yield of fenugreek.
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