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

fatty acids composition of sesame (Sesamum indicum L.)

Y Y \ - . .
Lgu\.:wu\.ouu\.r»‘g 6ﬂn‘3\}ew¢¢w&\yjﬁ)ﬂ:

ol

.
oS by o Sadnl oS 5 g ) Olee 0, Shas s s 9 I 135S 5 juan STATAY LS .p o w 9 S a0l (2 P (2 (P Slgly

JeA-TYY (NN Ol et 8155 pole doxe (Sesamum indicum L.)

K O Gl o 5 9 (295 3 Sos 3 Shos Sl 410 3 os (3 9 JT SO B (o) sgtiio 4
SLaE 42530 33 1FAR Jlo 53 51 5T 4w 9 slewd Cula b Iolai ol Saes gl & b IB 50 Llo3T s 89 ouad
+ G 595 4 (GILT 395 Y dtgil 5 395 - ( pogbimligw -1 Jold holo3T (S lowd b (1l gho  owgd B olEIIS
(395" B paw puis) Wkl —A 9 Jiudgu + o9 5 + 1329950 - hudgn + a9 5 - gl 57+ (G317 3957 -0 (gl
ol + (SILE 395" Hlowi 30 gy 33 gt S IS ixo 1330 30 Wl oy iy 0T Cawd 4 S (wlul p NSy
41 8 pShos i [y Wb g3yl 195157 + (G917 395 305 9 (wokewlign (S sl wixed . 7 oudlin (G99 38 Jguas™ 1Y)
910/80 U i yi 4u) 4510 0 yKhos 310 =0 gl 31 49 yomivo Ll slowd b dusBo 58 oud 573 (Sl slowd &7 (Sygdo (il
Ml ¢ 53 L0 3T 3390 (Sl jlowd (3uKilono (wolwl 99 989 sUSlw o d i O 2 (Sl p3lio 435 31 . (Ao 33 1A/OY
29k 4 Sl gt Al 3180 0y gy 399 3TAED (g9 iy (STH1S (Ao ) ¥+ /0L) Ly T giud § (038 £0/10) Ly g
md gt + g™ 9 il +139 39500 (M 33 +[TT) (ST 395 (S slowd 33 OT slde oy jiaS” § (Ao 3 +/AF) bl slow 13 IS o
Ao 3O g SS9 umal 33 1380 (g3 s Cowicrod MO F o lin (Ao 3 +/Y0) dgil 5+ (G917 3957 g (o yd ¢ /YY)
ol 9 AT dlgmo (oI B &7 iy o0 3 4 GalodT ol @S G .l Cwd 4 (o33 EAIOA) Uil F + (G935 3 517
Aol A0 38 1381 L 8 s ol 381 oo Wlgi 0 il 5 + (G917 095 AL colin! Iyl h oo ohg 4 Il glod
sl 00 k3T 1o Jome (ooulBl S0 5 38 VSRS (9295 S Sgu 9 S giud amsl O a0 LS 35 9 g

AT 3958 WS (yokuilbios (i i) sl (81 ol 1SS (SB0319

Lol gr g (53 s (5558 5 (SRasy Sislan gan O YFS oled Sl bl g tes e pl APV G0l YNV IS, G b
(oS 43185) (0121 DL 3ol 5 el psle ool o) g gsd oK1 (55558 oSl skl -

(rezvani@ferdowsi.um.ac.ir :¢$5 5 S )

g o33 oSl (655588 0aSCils (g S5 (5 gl Y

dgia o33 oSl (6555UiS 0aSltils (5 5875 (5 gmetils ¥


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.4.3
https://agrobreedjournal.ir/article-1-31-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1393.16.3.4.3 ]

VFRY ol o ol a5l b 010 oy g sle "

2 58S s s wls > Shas il i3 055 Sl
V56 5 odrll 5 deST 55 5 3 Shas 5 Ao
93 4S5 L5 sl ui,)!}f (Babajide and Fagbola, 2014)
Slaas 8 S L 05, Cus gl Loyl
AN3isnn 2131 53 (8 5 g0 A A5 oo sk 5T
0305375 Ao 33 35 5 sy dys s 3 Slas
(Shakeri et al., O),Len 5 5 S . dil atils duS
54l 5, e Hls e ol 30 sdalie b 55 2012)
S 35S O e dmm )3 A S b
S5 g 955 3 LS 48T bl gl ST 8
o 355 O s JalST gliwl) 5o LSl 5 s
Gt 53 1255500 e Sl 1AL Lo 055 8
Sl o 7o ol e AB L DL s ey
«(Roesti et al., 2006) joud o’m g ds olds ole
Ale) ST Ol 5 U e 5 Jolize ol 51
Ol S EalS 5 (0558 e liS s o SThs s
Cardoso and Kuyper, ) 155 o Jol o < sllasls
AL (2006
i S5 53,5 55 sreslg st
i e S 5 LS LS s Al S glas S
Ul g5 o i S s ST S 4y sl
os 4 #1505 Shee (213 )3 (ke BB
sl aals SaT 5 oS >l cbesSs s
s 5 s 5 S s ST Doy (ST s
U PR - N g U PV RV IS J JC. . =3
LSS o5y i paie ol ol a8 slags ST
SR> 55 s A LG e eslil o e
LS Lol oS 1 T 5 Jad diile (6 olis ol
Ll y o2l 53 .(Foroughifar and Poor Kasmani, 2002)
LS (ST slasSs 3 a8 Cl o i1 8
(o shelisd i SLaS S b 3 S8 s
e id Aile oM pole S 3 g (el
S 55 by 5 ails 5, Shas Hls me ol 53
(Salimpour et al., 2010) J_% (Brassica napus L.)

AR

-

o0
P se s g$<i (Sesamum indicum L.) doxS
Gl 15 U LB 5 a8 el kg, 4ils LS
Khajehpour, ) Sl p,8 5 0,8 4 glpn 5 T
(A3 YO L V) 59 - oy 05 0 YL (2005
o sladnl YL Jlslp 5 (e yn FO ) 25,
a e S5 5 SCgl dl 0305 0 pLSI 2
Gl 0l A S sy Glamdis S 2ol 53
L .(Khajehpour, 2005; Sajjadi Nik e al., 2012)
Toe Sl e S 5 Shee Jouily 50T 255
Lsl ((Khajehpour, 2005) ci_ib o ,tSs 53 ¢ S s
25 5558 (65,58 slgm Sl slasbT bl
NY Ol sl 53 olE nl s, Shae (Ko A¥AY JLa
0552 by el 0 55158 LS 450 5 LS
el Sy b el Ay )3 dST s 5 Shes
adkis ;o loe Ll o ulal y olhja Olles
(Rezvani Moghaddam ez al., das . )l 3 ASG 5, 40
2013)
3 e IS e 3 8 i s L
S Ol 5y Sl eslaial ¢ gland (slas S 5 s
S U5 e e slas S S 4 ST
) seslg pl AL gl Glaoslg ) sl 2
ol 65,5laS el 5o lojm s LS
Ll o) 5 (e L s 0o S
=) 3 .(Ozturk et al., 2003; Kizilkaya, 2008)
S s g5l 5 6T Glag S id bl
faj{;ﬁ_wjj/'c(Azatobacter sp.) S Log/a Sl
ol S | > L a S L (dzospirillum  sp.)
205 a2l sSee Bl jlesliul 5 i
Gl a5 8 S a5 3, pa by, 0SS Cely;
Turk et al., 2006; Madani et al., 2011; Hasanpoor )
DLSes 5 Sl oo guls et al, 2012
358 e 5L 5l S (Sajjadi Nik et al., 2012)

5 (sl s T 5 S Ly giil Joli) oS 5 8 (5


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.4.3
https://agrobreedjournal.ir/article-1-31-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1393.16.3.4.3 ]

N s JTslas S O

33 5 ol (65,5LS 0uS il Slidsw 45 ) 50
P L) Ata G b (S e kST Vs bl gt
JJ_E)L;UA_E:;JV;‘}A_?-)JV? &L:B\jo-
AL C\.Zu“)!)si)_& 4233V gam ;308 Lol e
hols adbate ol deT s ol as (L) elas 1 (6 e
SR} 57 L;,uTajjgwbjgjcgﬁ&;;@ms\
b oo e s YOF/Y OT a¥le 550 Lo g0 (1Y)
(Iran Meteorological Organization, 2014)
bl =) Glales bl o LT
(s S 348 -V 44.‘}5\; 5 S =Y (Thiobacillus sp.)
+ oS 55 S0 (sl il git o5 S 54 S -F
Slrs S 6lyls) S 5 i - 44_5}3\;
&1)13) Jaud 5 + (Azospirillum sp. 5 Azotobacter sp.
-V «(Pseudomonas sp. s Bacillus sp. sla ;S

9 b go+ S 5 25+ (Glomus mosseae) |3 5 S
St 5l 8 s b (ST O ez pde) dalis —A
ilrort 5 (S5 Dl gt i sbate 4y 55T
Jn U 6 e B ¥ U i Gras 1 oS
SN Dl gt 255 ol (551 0 505 s,
Ol &S s 53 SlasT e STl sl
el ol 0315

SilwosleT (= 65,5 S Olhas ulal 5
5 G BXF 3L (5t 8 85y ol g5 e
2 DSS a0 el b S ye a glag e sl
S S U 35 YYAR olesls 5 Ll
o3 esliul 5,0 Glas S Sle ole Ol i b g
Q‘HQ%}QU}‘K}&)\?&\A)fcﬁbjT
Sl LS L pH bl ) 51K 55 55 V/0 510
Syse S 55 LS 1 S (LslesT 5550 s
)L;)L?L;L;u;d,.m.(\' Jods) Ld o s b
guoTaﬁ)lSthcL;@ibdu)Lg):d}S\;
Ly

Sl U Olason 5 SislaiT slajles wll

Y 53 Do s eskealsd 515558 (LilS

"

dals bl 5 (Jahan er al., 2013) O,Saa 5 Olg>
Ll )3 il g 5 S5 55l 5 3557 5,28 45
oeli g ails 5 Slas Hla gae Jial5il 4 i dali
Al L 3T SYO U s 5 4 S il

3 ee 1 G5 s s sS Sge R 3 s L
5 055, 0dS Lo sLaa £ oL oblE
bl G Lo il e o gmmn 5 5b 415558
3,8 B LadT d by o ey IT sl
355 L 535S 4S5 (5, 4b 4 .(Gryndler et al., 2006)
ple b ials 4 aie Sl Sae STl 55 JT sl
NP P IS Sp W g DR N g
Sk G s LU, ol 55 1358 ol OlalS
Seyyedi and Rezvani Moghaddam, ) pis Sl 5 5
AT 5058 3508 L 305 oy g 534S 515 0L (2011
I3 2 6 S 5 S P 28 ST
BRI IR 64.’?.3&1&:— Lglkljajﬁla.o
ST ool ol Ol e U oSt aas 5 eSis bl
=15 Sl g 58l (Shirani ef al., 2011) &S 1=
03 L5 el S 5 g3 S e 3l (U
sl s O JT glas S 5l eslizul Lol o

e LT e i Sliond 555 Ly
4‘_rcbj0\_al.f.sj_<l.~.oj_3¢§_ij}lx slas S
ﬁu;}ftj_, el O3 sy a5 Gl Sledb
55 03 S oS o ekl S 5 kL
Bl e s 3 5538 S s 5 S
ils 3 Slas gy 2 shin 4 LT ol elal
Sl S 5 55 5 sy 3 Shes 0 Slas sl
O3y s STy 55 daST ey ey S5 O
e ool Laal 5 55 (2 s JT slas S50
258 s

by 599 3Mg0
23 )L, a5 s S b ol ST slaeS sk


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.3.4.3
https://agrobreedjournal.ir/article-1-31-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-13 ]

[ DOR: 20.1001.1.15625540.1393.16.3.4.3 ]

VFRY ol o ol a5l b 010 oy g sle "

ST o oS Slans 5 (S50 sl Sis il ) ol

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
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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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