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Effect of organic and bio-fertilizers application on yield, oil content and

fatty acids composition of sesame (Sesamum indicum L.)
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Table 1. Some physical and chemical properties of soil in the experimental site

Gas S0ism A B A pe el ST SSse
&Sl al Depth Total N Auvailable P Available K oC EC 5 el
Soil texture (cm) (%) (mgkg?) (mgkg?) (%) (dS.m™) pH
- e
",sﬂ}j . 0-30 0.08 11.01 475 0.21 1.1 7.90
Silt-Loamy

Sl s eslinul 550 slas S olacd Sl o I (S 2 -Y o

Table 2. Some physical and chemical properties of the fertilizer used in experiment
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Table 3. Mean comparison of plant characteristics of sesame in organic and biofertilizer treatments

Gy 3 dsmS )3 G s als0)s Gl 18 0js Gl 5 Shes
G g 55 JgS 3l Capsules.weight. plant ' Grain weight.plant ' 1000 Grain weight Grain yield

Treatments bl gla,les No. capsules plant ! (2) (2) (2) (kg.ha™)
Thiobacillus (T) sl 55 69.3bcd 24.8bcd 4.39a 0.38a 2144a
Geranular fertilizer (G) A1 858 70.0bcd 16.0de 1.65¢ 0.33bc 826¢
Manure fertilizer (M) 6358 87.2abc 29.7abc 4.19a 0.28¢c 2095a
M+T 101.5a 31.0abc 2.65¢ 0.28¢c 1323¢
M+G 93.8ab 34.8a 4.40a 0.38a 2201a
Nitroxin (N) +Biophosphorous (BP) S s+ S g 50.2d 14.8¢ 3.48b 0.34ab 1742b
Mycorrhiza (My) +N + BP S g+ penS 5 5+ Gy Sn 63.7cd 22.5cde 2.28d 0.34ab 1138d
Control Ll 90.2abc 32.7ab 3.71b 0.33bc 1857b

) s ST S éu,@,;w@gf@w u:i":" s e (anls)) =¥ J gl

Table 3. (Continued) Mean comparison of plant characteristics of sesame in organic and biofertilizer treatments

595 2 Shes Sl p e ls > Sas
Biologic yield Harvest index Oil yield
Treatments LinlasT slales (kg.ha™") (%) (kg.ha™")

Thiobacillus (T) sl 55 7933a 28.5a 920a
Geranular fertilizer (G) A1 858 5278c 22.4cd 329
Manure fertilizer (M) 6358 7844a 24.9bc 880a
M+T 5667c 26.0ab 551c
M+G 811la 23.0bed 882a
Nitroxin (N) +Biophosphorous (BP) i g+ penS 3 75 5097¢c 20.2d 719b
Mycorrhiza (My) +N + BP S g+ penS g 5+ Gy Sn 7403ab 24.5bc 431d
Control dals 6954b 25.2bc 747b
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Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using

Duncan’s Multiple Range Test
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Table 4. Relative fatty acid composition of sesame seed oil in organic and biological fertilizer treatments

< el Sl A olad Lo
Fatty acid structure Common name 3es ol No. of lipid (%)
S gl el S szl el Cle6:1 0.26

Dismoic acid S a3 ] C17:1 0.14

Oleic acid (cis) () S 1 sl C18:1 45.65

Lot s Oleic acid (trans) (il ) &S5 sl C18:1 0.32
Unsﬁétuf; o Linoleic acid (cis) (L) S 2 C18:2 30.54
Linoleic acid (trans) (il ) S g2 C18:2 0.39

Linolenic acid S g el C18:3 0.50

Eicosenoic acid S 553550 C 20:1 0.42

Total 5 gazes - 78.22

Palmitic acid Sl dowl C 16:0 10.80

Margaric acid 58 5l ad C17:0 0.18

gl Stearic acid Sl C 18:0 9.10
Saturated Arachidic acid S sl T el C20:0 1.27
Behenic acid S Al C22:0 0.30

Total 5 gazes - 21.65

el b3 510 Jgds) s 8 sdalive dals s
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(Khajehpour, 2005; Mohammadi 5 35 s 4iwlS
ShlnsT ol s ol et al, 2007)
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Table 5. Mean comparison of unsaturated fatty acid of sesame oil in organic and biological fertilizer treatments

&Sl ol S
el Oleic acid Linoleic acid Al Al
Sl 55 g > e o e ol Sl 35555
Treatments bl glalas Palmitoleic acid Dismoic acid Cis Trans Cis Trans Linolenic acid Eicosenoic acid

Thiobacillus (T) skl 55 0.22a 0.15abc 46.99b 0.31a 28.60cd 0.35a 0.38cd 0.40bc
Geranular fertilizer (G) Il 58 0.28a 0.17a 45.47c 0.41a 30.23b 0.59a 0.47¢c 0.41abc
Manure fertilizer (M) €58 0.30a 0.18a 47.30b 0.38a 27.57d 0.45a 0.33d 0.40bc
M+T 0.28a 0.16ab 46.58b 0.38a 29.71bc 0.39a 0.48¢c 0.42abc
M+G 0.25a 0.18a 48.58a 0.38a 26.17¢ 0.37a 0.35cd 0.40bc
Nitroxin (N) +Biophosphorous (BP) i g+ S 9 S 0.29a 0.07d 41.93d 0.20a 36.36a 0.35a 0.77b 0.50a
Mycorrhiza (My) +N + BP i s+ oS 5 5 4 5 $Sn 0.21a 0.11cd 46.96b 0.32a 28.80c 0.31a 0.33d 0.35¢
Control dals 0.27a 0.12bc 42.42d 0.20a 36.91a 0.37a 0.93a 0.47ab

Ll (g ols pme Do glaS “)’@J“"Cbﬁdg’ 614'.»\:4;30}970.,&\}{5“ SS e oy 6‘)‘5“56“&:{;\:‘ Ogiw Ay
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test

et 3 AT 358 bl 55 dmS o, Lt 0 Sladenl (S0l alie =7 J gt

Table 6. Mean comparison of saturated fatty acid of sesame oil in organic and biological fertilizer treatments

Sardly ol N O S vt ST S el
Treatments ole)T slalas Palmitic acid =~ Margaric acid  Stearic acid  Arachidic acid  Behenic acid
Thiobacillus (T) ol 55 11.33ab 0.15¢ 9.43b 1.37a 0.35ab
Geranular fertilizer (G) dp1 558 11.00b 0.26a 9.09¢ 1.29a 0.38ab
Manure fertilizer (M) 358 11.43a 0.19bc 9.75ab 1.35a 0.39a
M+T 11.30ab 0.23ab 9.43b 1.34a 0.33ab
M+G 11.50a 0.15¢ 9.92a 1.43a 0.37ab
Zgg;’xm (N) +Biophosphorous g oS 3 9.53¢ 0.15¢ 7.80d 1.01b 0.18¢
Mycorrhiza (My) +N + BP i g+ S 5 i H ) s 11.02b 0.17¢ 9.64ab 1.33a 0.29b
Control dals 9.30c 0.14c 7.79d 0.98b 0.15¢

L, g ls gme Dol M):@JLQ:,\CL.»J: ﬁl:d\ubxgo,ﬂijLﬂ\ﬂ¢M SS e oy Lgl)\:aféu@ii\.f Ot 2 )3
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Effect of organic and bio-fertilizers application on yield, oil content and fatty

acids composition of sesame (Sesamum indicum L.)
P. Rezvani Moghaddam', M. B. Amiri 2and S. M. Seyyedi 3

ABSTRACT

P. Rezvani Moghaddam, M. B. Amiri and S. M. Seyyedi. 2014. Effect of organic and bio-fertilizers application on yield, oil
content and fatty acids composition of sesame (Sesamum indicum L.). Iranian Journal of Crop Sciences. 16(3): 209-221. (In

Persian).

To study the effect of organic and bio-fertilizers on yield, yield components, oil yield and fatty acids
composition of sesame, an experiment was conducted in 2010 at Agricultural research field, Ferdowsi University
of Mashhad, Iran. The experimental design was randomized complete block design with three replications and
eight treatments. The experimental treatments included: 1- Thiobacillus sp., 2- Granule fertilizer, 3- Cow
manure, 4- Cow manure + Thiobacillus sp., 5- Cow manure + granule fertilizer, 6- Nitroxin + Bio-Phosphate, 7-
Mycorrhizae + Nitroxin + Bio- Phosphate and 8- Control (no fertilizer). Results showed thatthe highest number
of capsule per plant (101 capsules) was observed in cow manure + Thiobacillus sp. In addition, Thiobacillus and
cow manure + granule fertilizer had significant effect on increasing seed yield. Application of Thiobacillus and
cow manure + granule fertilizer increased seed yield of sesame by15.45% and 18.52 %, respectively. Oleic (cis)
and linoleic acids (cis) were the major fatty acids (45.65% and 30.54%, respectively). The highest linolenic acid
content was observed in control treatment (0.93%). In contrast, the lowest linolenic acid content was obtained in
application of cow manure (0.33%), mycorrhizae + Nitroxin + bio-Phosphate (0.33 %) and cow manure +
granule (0.35 %) treatments. The highest oleic (cis) acid content was observed in cow manure + granule fertilizer
(48.58 %) treatment. Based on our results, it is concluded that organic matter and nutrient availability of soil,
especially by application of cow manure + granule fertilizer, was effective on increasing the tolerance of sesame

oil to heat by increasing oleic acid content and decreasing the linolenic acid.

Key words: Granule fertilizer, Linolenic acid, Oleic acid, Sesame and Thiobacillus.
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