[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1393.16.2.4.1 ]

V'O‘ﬁ,lé‘)}fﬁkd’.‘”"
IFAY Gl oo slod i LS M

w5 9 95 Ol 2 (uabrlize DT 9 4o sl (S0 391 9 (T DN 56 (b Jakra 1
Cbld 9 Alisee SOy 38 (Glycine max) baw s£9) O > SBIw!
Effect of spray application of nano-Fe chelate, amino acid compounds and
magnetic water on protein content and fatty acids composition of oil of soybean

(Glycine max) in different harvest time

Yo . Yo, " \
Sl 3 smmn 5 A3zl dge C (omsb 5 2

oS>

O St S5 5 585 O ges p emerbline OT 5 atal sl glaosy gl b aT OIS 5L 3L ghee S1ATAY . JSlgdol .p 9 Suzl.p o wob
AVO NP0l gl (2155 pole dlome .csls y Calies a0k 4o (Glycine max) b g o5,

o ilo3T calalyg od) g (S Dlogad 5 Suilo 2 Olo § T 9 aloond ) Sl pro T o) 2 sgtiie 4

(i) 298 g8y DA duwido 30 1FAY Jlo 33 J1,G ¥ g ko T4 b B0l ol (Slaes gl IB 30 5956 & 590
45398 JgmimeT =1 (53 33 +/0) muimasg Sl =¥ (5138 33 93) AT M6 -1 Jold 3gn b Jolomo (Sl 956 .S 1!
(A BLDN DT 38 /1 S b JUSD 33 (35 1+) (G380 Ub) Cawgens” —0 (@0 50 33 Jd Vo) (umblito ST —£ (L5138 53 93)
Il 58 @) (AILS 0395 (sl 3957 Y 9 (Al BLol T 53 +/) o b I 53 (5 1+ (S3B7 395) (Jlgwe 395 -1
Yeo¥0 do! Bl SUME 15 415 Cughy 45 (HlEd —) CubId g (3lo dw P93 H93B g WAL slow T of yoid 4 (091 ure
LR - (OME o 50 10 I L Ol 8)3) 399 Mo 30 16-10 Lol Bl (SO 50 418 Cugby 457 oK - 399 o0
Jelaio pF1 oSl do B0 LSl yotiin ((BSME ol o)) 399 o 38 V1Y Lol dBlu (Sadde 5o 418 Cugby 45
94513 3 ;o (Ao 33 TY/1) ECI 9l ol O 30 093 sl P90 Salild 9 Olo) 13 o T SN g3l Ll Jghomo 457 310 O by slowd
Sl O30 093 yimiins 1399 1518 1) (HUSR 38 p Falus™ 141¢) 895 0 Khow 9 (HUKD j3 P FTols™10F g £ Luif ) (piigyp
L 9 (Lo3T ot b bl hoT sy guabolidn T slod 33 (4033 1/ 9£/0Y 5 4) g okl 9 3 3Ll
9 e il 91 sl pg3 bSOl § T Mgl Bl Jalome (<Kl gid 9 SYN) O 2 Skl S S 4 4255

.wwj oo o,f ‘lg}w WSSl ol wuw! ‘43')55 JwT (S saejly

sl gn I3l o555 (6573 0553 S 2 s e WA/ YN oy )b WYY/ VA8,
(p_tousi@hotmail.com G s 2SI ) (1S 431K) Ol ) SBL sl 5 ol g sle pamel e n g5 o5 (55,5538 0dSCs (67575 (5 il -
4wyl oKl 659leS eaS il sbul —¥

S ol (65,558 0aKils HLiils -

\Yo


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.2.4.1
https://agrobreedjournal.ir/article-1-38-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1393.16.2.4.1 ]

AN Olsls ¥ et o 5l 0151 o) psle

ol GLS 5 Sleslaal dla Gy cpl dlo 51l
Il glaiizy I ol3T el gladnl (5l 45
Ldly o Jool (Ginn ol 5 (T 3lsn (i
Do Ol g 4o aieT (gladwl 23 (Kuepper, 2003)
s la s Olalw 53 &S 5 (Ol slacjlu
(sl Sl el oS 5, S plas 4T ol ladzy
Ayl edge 1y Jlasl 5 (S sl ¢ e 5T
(Gawronaka, 2008)

oL (Asad et al, 2002) o1, 5 dwl Slidss
@va.g_w):lfcd)}é sl cild slows oS 515
Osr LAl s, Shes (il o i) B
3 r.::_my\f A3 8 Slows w5 15 (0l Kol T
ol S mle SladS joe L 4, JseT
o yad ¢ gt § bty I 5 33T (slaaaT (slakul
PSSl o e )3 O e (sl e e b
S S er 13 5 0 g S by 5 SIS g
O s o5 DY ame (4S5 WS )
(P8l SRl Ll onnsolS L g n 00
JS 53 e ey ) s S5 03,57 b
3 e L 3 el 5 LasS
.(Hassanpanah et al., 2009; Anonymous, 2007)

o30S Sl osliul a8 Cul ol 5,155
ST S T3S e o
3 pBly e A B e Dl (e
Cde 4 S sk (Kowaljow and Mazarino, 2007)
5529 ST GLas S 5 S gaS j3 a8 Slde O)ls
Gl cmlie o ol Olgie 4 Al 5 a 3lge cpl 03yl
og&bjsw.x}))lig Sl (¢ pdedeol>
5l_ac\_25 33530 53 J s 6,8 000 sl 3l g
GF e A 5 ) GI03LES Lo 5 L
= s (Kowaljow and Mazarino, 2007) L_&L aiils
o he C 5aS (0 e L S 5l LS Ol
(2105 oS 5, Shee 5 (ALS 03550 Sl
Jobs STy e C 5 e ST 015 o

Y1

4oNao

@as@t@;”omﬁ@;wﬁégr
g et YL ClST L 5 5 8, ol
5 s ol B S YL gl 2501 s 4l
S s O o el Ol s 0390 YU 3505 s el
St s yaglie 3 bsw b5,y 50
Sl ol s O 5y oS ol Sl oo
(Kemin et al., 2007)

sl g 65l G Ul 4y b5l
) ok 55 Las paST 5 SISt o bty
2o oSl o 4 saio 5 ol Slads
sl y DL 4 OT atly mlo 5 6558 p ke
J e den 55 awy slas )8 U6yl .l
Sl 5 JUas s syt (S S0sl 3 M 5
$U 6,58 39,9 (Das et al., 2004) 5,15 g ,5LiaS
oI edie plil b 5 (6555l Lo 4
bos L LS 3 LadT Gk 5 S5 0l
Al e 0,8 b 5 Lo

(Lu et al, OLHLSaa 5 o3 Oladss =
oo 5T OS 5L O ame 45 515 0LE32002)
ol i) 5 g slasd Sl 5 B
okl SIS 53, Dl o 3T 5 b g alsy SIlab o 53l
ST Sleslinal 5 e 45 olE SUls 50 o g0
(Hong et al., 2005) ol L an 5 ¢8n a3 § 555 4
o glio 03l g0 55 Hlas Sl oslial &8 s 57 318
SU L (Bl sboun idu 03 50 15 L slag 4 olS
iy Jsb a by e Ol 5l deo )5 4F (ol LS|
s Jsb o it S Gosb 4 S r a5 ) L s
S 3y AT ST 56 2 5 e 8 /0 Sl 4 by e
St dals sled 5 AT 4S50 K5 = s b
(Sheykhbaglou et al., 2010) ls (g yls gas

Soa U (glos 28 (sla N o sladle s
WS CiS 55 5l m mlie GLa Sl (8L
ol SLET Lad o VT Dol 5 (65,5LaS” OV s


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.2.4.1
https://agrobreedjournal.ir/article-1-38-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1393.16.2.4.1 ]

" sbaos sl e aT IS G L gl 51

S S Canl 058 L5 5L iomen 5 B, 4l
d‘&élf)\uij)ﬁckjﬁgj)ﬁbbbgw
éudffuuwj‘wfjjglijﬂduubész&
OLa) ot 5 (AS 5 (oS Sl gas  f3e JT
)u\zs)_ilw}f\b@jc_@e-@bﬁwb

AeTos ol a b g 59

by 5959 dlgo

SLacS e o aT OIS 5L S e ) skt o

il Ol g emmbliae OT 51y T s
i3l Gal g 055 L g (ST 5 oS Sl s
@l JolS GladS LB s 556 D) s
e 3o 53 WY Jlw s LSO ¥ 5 L YF L
DS b ol (Cmd)) 5 5iS i Sl
T SIS L 2Y s slya b s loe o
)3 05 $b—C0T Sls guas 51yl 4o 93)
963l 6,0 9558 o s falS Col aS 5 S
Ol (fdls =0 o5 on 355 D5 2y (Ghssy )
o3 S N LY aydeal 53 il 5 SIS
i 3318 (ms o 15 oL SLustl s opal
Ol 53 33) a5y 8 dyaaT =¥ (Gl 55 4/0)
o b 1S 55 5V (58 58 Sla 355 -F
S 4l C a8 =0 (s LS OT 5 /)
(s LS ST 53 /) Camad L 58 s 5 ) 0)
355V 5 (ppp e 53 YY) (bline ST -5
o (ol e 51l 53 ) Rl 059,48 (ol
Cdls y Olej dw pas 5 58T 5 dald oS &S ol o
CNE glaasls Jlol Blu j3 & oKin ) ;s
JslS (S, Y il b, sy YT
3 (e s 590 1 i Odb 5,)) Lalsdl s
Cosby Loy VP10 L Lol sle s OMe slaails
COLe slaasls s Lacode ol Sy 51 o Y
Aoy (VooVY) o)V 5l S sl sl s

(g 35| sl 55 cpny (6 5lwesleT s 5 el sy

ARA

GRS Al o b ladasme 55 3l g0 ol pazed
45 sl> slas S (Singh and Beisin, 1998) sls
ole (5 a8 e ag 5 O sy ols S5l
$Lan S sl e 00 Bl 035 (i
Sz 0o L S Sdajln s s il o olesd
(Malakouti et al., 2004) 5 » dal = iy Jolas

2T a8 alKin ol 03l OLE Do gl
3 s 02,5 ot 5B (bt e 5 520
SeiS Al 0T ole b 5 K58 Sl gt
5058 oS b 5 eSS o b (e
(Castro Palacio ef al., 2007) LS oo i OT 45 !
ST O an oyt 33458 8 &)y Sl
ESG o 4T il 03ls LS (g3 ,5LEST s bl
S ) Ol 4 gmebliie Ol S oslizal L olS
S a3l ol 5 Slae CiS 5 a8 1
Ao O e EALST 5 O f Ao pd (sl
@\5 (Aladiadiiyan, 2007) ol sy 5 sl
51 esliul &8 51 0Lt (Saliha, 2005) gl Soliiss
ol 73l 5 S (g ilol 5 s 55 qubline OT
Olal 31 48" J yamms 5, Sas 5 LT ST i
A e i 5e el AL (65,55L08

Cbls b Sl 53 Sl e Jal g 1 S
C._lr—c\.:r&kéjj Sl el OT onlin 5 50
5 =85 Rl e e Laails 03 5 S
ChS g odys 8 Laails 53 55T oo (sladl
CA—L&QH@‘JJ{))kE.MJ@&AK‘)&))
33,8 co als 3, e zalS Eol Laasls 35,
(Khajepour, 2004)

o gy s OLalS WS 5 s Sler 5,0,
o=l i lis slsells ool ul S
O mian 5 LalT 2 s sl i) 6,8 5SS
5 S 3 Shee sl 5 shie 4 g s JT sl S
AU iz 5 Ll oo (s, Gl DS aS

Y e sai g Ay 5 Iy 50 OLS 5 ol


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.2.4.1
https://agrobreedjournal.ir/article-1-38-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1393.16.2.4.1 ]

VAT Okl oF o5lo cons 5L o 01 51 1,5 g she alns”

ST Gl Joe ST gl 5 (SO 55 Sloo o - ool

Table 1. Physical and chemical properties of soil in experimental site

Sos o o Che S O5aa ol B A e B ey
S sl ghl JE (©) S eglas (Clay)  (Sand)  (Silt)  (Total N) (P) (K)
Soil texture pH (%) @S.m™h (%) (%) (%) mgkg! mgkg! mgkg
Silt —clay (_zhw o)) 6.08 1 0.41 49 12 39 0.089 28 193

(\V*\)\i}w M)cjjbdjbjj &UJT&‘f‘&#@@‘}AQbW\—* J_gub-

Table 2- Meteorological information at the experimental site during the growth period of soybean (2012)

by il bos Sl S Ol jee f gazes 138 i Cashy Pl I5m (o Lasb, ST
Date Aol Min. Temperature ( C) Max. Temperature ( C) Total rainfall (mm) Min. RH (%) Max. RH (%)
May Cingms ) 13 23.6 75.1 54.3 91.1
Jun sls = 18.1 28.3 34.2 52.4 88.3
Jul % 20.3 30.2 21.2 553 38.4
Aug sls 20.4 28.2 18.1 70.3 96
Sep Jpr 20.2 28.8 0 68 96
Oct 4 16.6 26.6 102.2 65.2 98.6
Nov oLt 12.9 214 21 70.5 98.2
Average ke 17.3 26.7 44.8 62.2 93.8
SlsT glasles )3 eslinal 3550 (SES s O e 5o 5 Y gl
Table 3. Formulation of stimulators used in the experimental treatments
Formulation & sw¥ e 3 LS 5
Gy J el Aoy /¥ JT 055,25 5 Aoy tIA Gloysl 055 5 cdeoy3 1/ £ 055 2 ¥ ST ol e 2d 5o (,fdpwm 15T 4T (gladnl
Aminol forte  Free Amino acids (3750 mg.I""), Organic material (2%), Total N (1.1%), Urea N (0.8%) and Organic N (0.3%)
335 doys ® rdgj Aoy /¥ JT 05555 0o y3 V1) (SO a5 055 5 ooy VP (SpaT 055 5 oy ¥ JT sl g ¢ 2l 53 0 8 e VO 15T el (glatond
Kadostim Free Amino acids (3750 mg.I""), Organic material (2 %), Total N (5%), Ammonia N (1.6 %), Nitric N (3.1 %), Organic N (0.3 %) and K (6 %)
6358 CIBVY o2 5m 5 (4 p3 VIOV 0ndS (33 Y70 V) (orisley (e 3 +/90) i (43 YN 055 1
Cow manure N (2.14 %), P (0.65 %), K (3.01 %), Ca (2.57 %) and Mg ( 0.67 %)
o graS (p 5 5hS 55 0 8 hn 0/F) o 5unslS 5 (p kS 55 0 8 on AN o (oo y3 YIF) (S (oo 33 4 /9Y) ks (o3 /8Y) i (a3 V/F0) O35 55
Compost N (1.40 %), P (0.61 %), K (0.62 %), C (27.3 %), Pb (85.1 mg.kg'l) and Ka (5.4 mg.kg'l)
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Table 4. Mean comparison of soybean traits in spray application treatments

6ls o 03y als s Sles REEIes NZE #303 Shes B350 Nas Sl Sl e EXCPRw Sl el S5 el
S gl sl s Gy 55 OO sl e 5 4l sl 100-grain weight Grain yield protein content Oil content Oil yield Protein yield Palmitic acid Stearic acid Oleic acid Linoleic acid Linolenic acid
Treatments Pod.plant” Seed. pod” (2) (kgha™) (%) (%) kgha™ (kgha™) (%) (%) (%) (%) (%)
(Aals) 342¢ 100.6 d 12.98d 1020.7 f 34.1a 23.0a 2345 f 2144¢ 9.44 cd 3.60c 18.85¢ 44.0d 6.44 cd
Control
sebliae OT 71.0 be 183.0 ab 16.26 ab 2452.0c¢ 30.4b 232a 570.5 be 749.5¢ 10.12b 452a 21.14 ¢ 45.64 be 10.61 a
Magnetic Water
(338 74.4b 193.0 ab 16.78 ab 3024.7b 31.7 ab 21.0b 634.0b 971.0b 10.98 a 4.04b 23.14b 46.74 b 7.30 ¢
Kadostim
S5 gl 60.4 cd 175.0b 15.62 be 2016.1d 23.4c¢ 20.0 be 4043 ¢ 475d 9.95 be 3.17d 21.62¢ 45 cd 6.83 cd
Aminol forte
s 60.6 cd 178.0 b 15.87 be 24148 ¢ 23.7¢ 20.5b 499.2d 580.5d 11.22a 3.51c¢ 21.72¢ 45.88 be 7.11 cd
Organic manure
G gS” 68.1 be 193.0 ab 16.95 ab 2646.1 ¢ 29.1b 21.0b 556.0 cd 7743 ¢ 10.07 b 3.52¢ 2135¢ 45.93 be 7.21 cd
Compost
AT S 86.5a 199.0 a 17.87 a 35043 a 34.1a 238a 839.0a 1204.2 a 11.18 a 4.08b 2434 a 49.63 a 9.14b
Nano -Fe chelate
ST ET Y 52.8d 141.0 ¢ 14.5 cd 14129 ¢ 22.1c¢ 19.0 ¢ 2684 f 313.0e 9.06d 357c¢ 20.02d 44.48 cd 6.37d
Nitrogen fertilizer
Cbls p Calien (a0l ) 55 b LS Slivo Sk dlin —0 J g
Table 5. Mean comparison of soybean plant characteristics at different times of harvest
PR als s Sas s Ol oy Ol s Sas oS Ses Saally ol &Sl Al S gl S gl S el
Sl gla Ol $ 355 OV sl OO 3 il sl 100-grain weight ~ Grainyield  protein content  Oil content Oil yield Proteinyield  Palmiticacid  Stearicacid  Oleicacid  Linoleicacid  Linolenic acid
Time of harvest Pod.plant’ Seed. pod” (8 (kgha) (%) (%) (kgha) kgha') (%) (%) (%) (%) (%)
1 61.0b 161.0b 15.6b 2197.1b 25.8b 21.0b 466.0b 597.0b 10.2b 3.67b 21.02b 45.40b 7.73a
2 68.0a 186.0a 16.6a 2547.7a 29.2a 22.2a 573.7a 791.0a 10.5a 3.89a 22.73a 46.63a 7.93a
3 60.0b 163.0b 15.3b 2189.4b 25.8b 21.1b 464.0b 593.0b 10.0b 3.69b 20.82b 45.71b 7.22b
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Means in each column followed by similar letter(s) are not significantly different at the five percent probability level using Tukey's Test
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Table 6. Mean comparison of interaction effect of spraying application and harvest times of soybean plant

characteristics
als s Slae o Ul 533 Shas S5 3 Sas &S gl
b gl lajles sl ol Grain yield Oil content Oil yield Protein yield Oleic acid
Treatments Harvest time (kg.ha™) (%) (kg.ha™") (kg.ha™") (%)
a5 1 1045.0k 21.80 bede 227.81 217.3 mn 18.83 ij
n 2 1001.0 k 24.03ab 240.51 218.8 mn 19.20 hij
Control :
3 1016.0 k 23.20 abe 23551 2073 n 18.53
T 1 2230.0 defgh 21.70 bede 481.8 efghi 615.8 ghijk 20.27 efghi
“ﬁb_ = 2 2791.0 bede 24.60 a 686.7 bed 949.3 bede 23.20 be
Magnetic Water B B
3 2335.0 defg 23.33 abc 543.0 defgh 683.6 fghij 19.97 fghij
< 1 2899.0 bed 21.13 cdefg 612.5 bede 905.3 cdef 22.33 bede
(= . 2 3280.0 b 21.50 cdef 704.4 be 1159.0 b 2453 b
Kadostim
3 2895.0 bed 20.50 defg 593.8 cdef 848.7 cdefg 22.57 bed
gt 1 2050.0 fghi 20.37 efg 417.1 hijk 454.6 jklmn 21.13 cdefgh
”_f - 2 2205.0 defgh 20.20 efg 444.8 ghi 565.2 hijkl 22.23 cdef
Aminol forte .. ..
3 1793.0 ghij 19.60 efg 351.2 ijkl 405.0 klmn 21.50 cdefg
| 1 2144.0 efghi 20.03 efg 428.1 ghij 460.3 jklm 21.70 cdefg
< >25 2 2820.0 bede 21.63 bedef 611.0 bede 749.0 efghi 22.37 bede
Organic manure . .. .
3 2281.0 defgh 20.0 efg 458.5f ghi 532.3 ijkl 21.10 cdefghi
] 1 2702.0 bedef 21.13 cdefg 570.8 cdefg 783.9 defgh 21.30 cdefgh
Cw,,;ft 2 2768.0 bedef 22.03 bede 609.5 bede 841.1 cdefg 22.67 bed
ompos
po 3 2468.0 cdefg 19.80 efg 487.5 efghi 698.1 fghij 20.10 efghij
TS St 1 3291.0b 23.0 abed 756.7b 1078.0 bc 23.0 be
o 2 4062.0 a 2497 a 1014.0a 1503.0a 27.10 a
Nano -Fe chelate
3 3160.0 be 23.60 abc 7543 b 1031.0 bed 22.93 be
L 1 1217.0 jk 1897¢g 231.51 260.8 mn 19.60 ghij
, SIEPeY 3;. ' 2 1454.0 ijk 19.13 fg 278.4kl 342.5 Imn 20.60 defghij
Nitrogen fertilizer B . =
3 1567.0 hijk 18.87 g 295.5 jkl 335.4 Imn 19.87 ghij
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Means in each column followed by similar letter(s) are not significantly different at the five percent probability level using

Tukey's Test
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Effect of spray application of nano-Fe chelate, amino acid compounds and
magnetic water on protein content and fatty acids composition of oil of soybean

(Glycine max) in different harvest time
Tousi, P'., M. Tajbakhsh’ and M. Esfahani’

ABSTRACT

Tousi, P., M. Tajbakhsh and M. Esfahani. 2014. Effect of spray application of Nano-Fe chelate, amino acid compounds and
magnetic water on protein content and fatty acids composition of oil of soybean (Glycine max) in different harvest time.

Iranian Journal of Crop Sciences. 16(2): 125-136. (In Persian).

To evaluate the effect of chemical and organic growth stimulus as well as harvest time on quality
characteristics of soybean cultivar Williams, a factorial experiment was conducted as factorial arrangement in
complete randomized block design with 24 treatments and three replications in Rice Research Institute of Iran,
Rasht, Iran, in 2012. The first factor included 1. nano-Fe chelate (2¢), 2. Kadostim (5¢9), 3. Aminol forte
(20.00), 4. magnetic water (20 1.m?), 5. municipal solid waste compost (10 ton.ha”, was added to the water with
the ratio of 0.1), 6. farmyard manure (10 ton.ha™, was added to the water with the ratio of 0.1), and 7. nitrogen
fertilizer (50,9 of urea) plus a control treatment and the second factor was three harvest time including 1. when
the main stem seed pods had 20-25% moisture, 2. when the main stem seed pods had 14-15% moisture
(yellowing of more than 95% of pods), 3. when the main stem seed pods had 10-12% moisture (pods complete
maturity). The interaction effect between treatments showed that spray application of nano-Fe chelate at the
second harvest produced the highest oleic acid (27.1%), grain and protein yield (4062 and 1503 kg.ha’l,
respectively) and oil yield (1014 kg.ha™"). The magnetic water produced the highest linoleic acid and stearic acid
(10.61 and 4.52 %, respectively). It can be concluded that spray application of nano-Fe chelate and the second

harvest increased the quantity and quality of soybean production.

Key words: Aminol forte, Farmyard Manure, Compost, Oleic acid of Soybean.
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