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The role of gamma radiation under balanced fertilization in increasing potato
shelf life in Iran

R. Abbasi', M.J. Malakouti*!, M. Seihoon®
1. Department of Soil Science, Faculty of Agriculture, Tarbiat Modares University, P.O.Box: 14115-336, Tehran — Iran
2. Radiation Application Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 11365-3486, Tehran-lran

Abstract: At present, about 20 to 25 percent of agricultural products are removed as waste from the
consumption cycle. Using gamma radiation is one of the methods to reduce waste in agricultural products,
especially in potato (Solanumtuberosum L.). Under current conditions, gamma radiation is used in the farm
products in which fertilization is based on farmer's conventional fertilizer use (urea and phosphate). The
idea is to observe the effect of gamma radiation on decreasing the agricultural storage waste when
fertilization is done according to the soil analysis results. To study the role of the balanced fertilization in
increasing the effect of gamma radiation, a factorial experiment was conducted in the form of randomized
complete block design with three replications in Pikasocultivar. In this experiment, the three factors used
were: a) fertilizer application, i. e., farmer's conventional fertilization and balanced fertilization methods;
b) irradiation with gamma radiation, i. e., control and irradiate; and c) measuring the storage time factor, i.
e., before and after 6 months of storage. The samples were irradiated with the dose of 0.15 kGy, then all
samples were stored for 6 months at 15 to 20°C at the relative humidity of 40 to 60%. Percentages of dry
matter and the concentrations of nitrate and cadmium were measured before and after the storage. The
results revealed that, while the percentage of the dry matter in the samples of farmer's conventional
fertilization method, that were not irradiated, increased from 16.86%to 21.44%, the irradiated samples
increased from 17.68% to 19.41% during the storage period. These changes in the balanced fertilization
samples in those which were not irradiated, increased from 20.09% to 23.18% and in the irradiated samples
increased from 19.75% to 20.65%. By considering the obtained results, as the rate of weight loss in the
tubers under the balanced fertilization was minimum, the effectiveness of gamma radiation in the condition
of the balanced fertilization on the shelf life of potato tubers was proved. While the superiority of the
balanced fertilization [fertilization on the basis of pre-plant soil analysis results over farmer's conventional
fertilization method (N and P-fertilizers)] has been proven, gamma radiation in the condition of the
balanced fertilization for increasing the potato tubers shelf life shows to act effectively, mainly due to high
tubers dry matter percentage. Therefore, performing further experiments and analyses for other agricultural
products under the crop balanced fertilization is highly recommended.

Keywords: Potato, Balanced fertilization, Gamma radiaiton, Shelf life

*email: mjmalakouti@modares.ac.ir ANY/Y e B b AFYN0 e L s b

Vo



o Bl e L ee sk I LE 5

v

e s O3 0315 Cans 13 delas zalS oSG V]
B L Y0 Sl a5 55 il L Ik, 6 o s
¥V G Y0 sles) L5l 53 (slwe 53 ola 8 51w (6 8 oS
old il 8 (Ao )3 AD BB+ o Cushy 5 o sander (Gt 53
YAV dals slads gad 53 059 LoalS Ol &S (5 5k 4 ol
\V,V&;}J:f'/\éj:\_jaﬁdﬁh:}]ﬁ.L;LA‘\.;}@J)J)MJJ
&AKWLS;%'/YU'/'D O 33 A Sl 63 5 As s
23 St RS 03, 45 53 055 S5 Hds )3 Lo s b
(g5 5 [A] Gl o & 2ed js dald S sai b aslis
Sl s Sis DUl 2alS s 5SS M b LE 5,
035 5 52 SIS gy HL 4 4, JB ol Ao s
See 53 Ll 5 U (s aS hmgy 0o [V ] o
SLag s 53 L ST 08, n o Soke CoiS 5 34l
,;duw‘@,rwtgw@yﬁ;@m
Dl S Cbls 5l ey dloBO 457 0s as g5 (slaous
auaﬁéswwl.e:d«?)}/\élﬁ}))}ﬁé;)\}lﬁg}:ﬁ
okl 25 g  slrede &8 Il 55 aid sdaline 14l g (s g
wuélnu;_A@_M;\ﬁjujuﬁém,-ju_bg
B3 p slred s s (:&a:_.d Osls Cws O s
solo3T 53 [N ] s JIKET (6415l 51w ole & Jsb 3 ok
Gy & (cnfm 5 5l SloUl e 2131 glate 4 oS
o213l oy oo slgr 4 s asedae e plowil (LS 5,
VO U ol a5 sbajly 5 slud Ol ¢ ooee Lol 0 Co
DIVl o alS dp )3 2P U dals slad ol js 9 oy
Jomol Sales (plal ol plowit 01l 53 457 ol a5,
(Sl a0 Gaasl wlul s 23355) 555 (Gags (9 e
Flosl Bl 5538 cang O uee i dlie ol 53 .ol 0350
Gl 55l 5 s jow anls J2alS , LE 5,

5;@)‘}@);’-’)ﬁ&’“%‘ﬁ)-’d‘|-

b3l el (g ¥
Gl m b CIB s oy sS6 s b e 4 lesT )
S 58 035 53 JLS a b (ol ol (laeSk
O pan) (23555 £ 5 Jals Jale aw (LT pl ) il el

bl 35S (Gaigp O s 5 o)l 5 e wlnl 555 S

\4

doJio .1
S 2l lad ez Sl dn ((‘)rwuﬁ eV ) (St
s e 5 ol sosle K Ol g @ g 5 3 paS
s by Cwlesls Golamsl s g 4 s a1, (a)LP_-
o 5iS Geejim A5 Oljen 5 Sbls  pelas (VFAY-IYAY
ods 3,581 5 5 Ogkes §8 5 OT JUSCs 158 108 35> o
S YU e i) sls e 4 Jguamee ol V] Sl
3,05 Olgr anw g dl )3 Lo, 58 i 5o eger sl
(St 3 Ve Sluls 055 s b o ezs n J guames opl Lol [Y]
$HosliS slad sams @j,ﬁ;\—ng 5! g_rif. wliube
ke ol plasl Gla oy 1 Gk [F] 555 0 0 gues
Slad same 5L ae 2alS 34 S age sla Jsle
Godle Lo 5 Sy Oljn 4 015 (o0 o S 50 65551087
Sogou 5 oslS el slaodu VT 03 25 i WS
3 S 3 i o)Ll (65,558 (o guamen (651365 Ly ke
o35 40 (o3l Slad pame Slaanls (2ol gla s,
Sl L 555 3l e b Ll 8 53 el (235 5 g S
oo 23355 0T (6l a8 55 e eslitul slad suamee
NS il ol 5o el (Slind 5 0y51) eyl o
el CL?U'\ S a e slaasl leslamal b 2358
Sy el 5 i Sl banls s s L g,
S 8T el enls Ol Lt Jle Yo la has s glaasl
Aoy 052 ol (650l Glaanls (ool glasls
Slad gams 55 3 g g0 S gby oy 305 L 5 S gosle
SLas S (G 5y 2 e 1 5L Btes &7 Sl (5,508
Sl 555 a5 e ol Ssle pide 5 lid caifp 2
Sl s Laanls Jials glaesd 51 S ol Jl s [F]
.g;_d}_?j:Q&:ﬂﬁ‘djjjufdud}wd)lfd_}b
Lyl ph Sl snipm 0850 Jold (S)lasd olide 53 (glanlllas
055 SAalS 5 gl P35 S 58 Wb Sgline g5lwe
2305 A ol (B3 9T s b duslle 53 e S
aw )3 [P D] 355 o o gndi g4z 53V (G5lue 5 (Gles
S AS N0 50V slass L oS (ull cin o o35
les )3 g5lwe ;3 Jsb js el 09 (s g ok AS4 ,

:Jﬁinﬁwwdug)sbdbsjsb\&b_ﬂ\fdbl



\YAF VF (glan 055 5 (a}l.r— Sl

G B H0 o Blur (pnd (S0 1LY

A Sl e 4T m y3 s Sl e (6l
Slasds sluw (ol gloy $LS Hab a @ g V0 (gl
b Aaloes 45 5 a5 eds sl 5 Kl 5 ol 0T
a5 (s Gy gl ,0) P 02 St
Sode gy b ler O35 s 4 p S S VF Oljn 4 dgie &)
EPES g CRC VPR N

Bdiges A5y 9 (Giodlol F.Y
S s 3 digaisue BT sl hled S 5 6l
5 e p ST (G5 p g e e3ls I B ESTL
Sl s S8 0T ) oled oS 5 laaaseia 5 0L
230wl (Y Julol®) #0— IS (ganir Sl Ladisi 2355
Al 6, S WO ATl (6 £ 100 ol eslinul 5348
WWU A slaws 5l a355 5 ;o 5500 4l e as b Ol

A eslaral w)g_,.:.w (God&

BLges (5 3lwo w3 0.Y
el (2355 Sladl sl ol pes 4 0l (235 gladi el
Cosb) 9 rsmede Gz ps Y0 V0 Gls Covse & Ske
s sle 2355 o islejT j3 oy #r I s
5 55 Ol 4y sl g (glazan 033 5 ple o dSings

Lds Ul

S (sodke o yd (5 w0l £

855 Gode sde Lim (S osle doys (5,5 03Il
wd plaie OT 5 Jene DT L 4 S 57 5 Lo e
03) 55 55U Sl i ode () 5 S| g kS S 5 0
I3 g (G 53 VO (sles L 05T j5 Sl FA e s
L god ESist 5 ypopmer +o r $S i SlS U5 s §
hmalon 5 51,8 4 baeds oSt (Gosle do s 5 (5,5 o1
(VY] L

au@g&i}&c:bw):=(a.@&b}}/a&aﬁbj})x\"

\a%

£ )

)(augajﬁjvuu)b‘f‘,_?ﬂ.Q@:;ﬁﬂc(dfu-dqfd
oLe# 5 gyla,lsl 3 ed) b sy 5e sla ol (g 80511 Ole

23,8 15w g 3550 (o001 ) ey

S Oldos 9 (o) (S3lwodloT V.Y
b Sl sl A sy ey 4 WY Lol sl o
rb,u'\L}:a.cr&pﬁ:)ceJ‘J)L‘;{AJALgU‘A.i@bJ;JOJ‘M
Laaiiy 5 S5 ool €Ss Slhas ole sls 5 Jlsl 55 s
g;_.zf'@,\_:;),_»);.u\_:uq._gc,_&fu:_i\)Twu\ﬁ
)J:QJJJJ}J@LG)}J’MQUSOL‘)‘@:AJW
sl war g bl o)las rjf &l 5 OT L bods (gann y
D e R e Y S @) & 5150
ol b S s s Ll s s Y LS sl
2 Lyl 53,8 515 06 en gl 035 1FAV/ K0
33 5L VY bl ool ot eslizal Sslas iy, 51 eS b
EISPE QUSERSTRUN§ S5 U B PHC TS
S laods plomp S5 B cp s e § ks oS
LY kol & o 5 Lam 5 odys o (laode 055 I

Lz xS Ko Sl e le YO

DO (Gogxi V.Y

sl Ol U o (gl 50 Ulin &y (ol 3557 o257 43
el &S 5 M g (695 Slas S s LS| STl 4y 548
D)3 4 LS5 8 DM g olty 5 J 5 Dl s G0
230531555 0 S S WO Ol 5 285 5 e iy (655
2 T ST ol en S 55 r;}lzfm)a' R Al
S au 23Sl S 6 bk g e e Vo b sladl>
o o j3 5 55 gb U aseSLs olsj jlds sl
plomit 58 OS5 aT IS (ol slas 8L (3L J glona
Al osll 55 e O g 5 AL Jgloee Jgl (il 0 5 S
ST 2 o &) 50 0 ol i ( JolST (23 JS (gl 0 53
oo 93 3 e |8 |lS 55 5l dm A8 @il e 0 LT
A plosll ol gl g (SBL sl



o Bl e L ee sk I LE 5

v

Sl ion a3 aoslS 5 S e Kl slia Y Jour

s 0903 elal s lwe 3 51 b odis 235

Wy GBI
e e . 2255 S
(S 055 p SAS e S o) (S 0550 S A8 40 8 ko)
yo° Yoy? s e il s a3 S
sl Ll
P \y.b Slaadl bl g2238°

S gu s

an3T ol p e &5 2 o Syl G5 2 93 &S (gl oL
Al Sl e sl STl

5 O e sy 23358 g5 314 sl Ol el
oy SO Jlas] Tl 53 i glaed s sl
o385 Dl e S G B e b s o3 g s s
A b e LS (6,8 et b 4 i laede
23S ke YA (s laed 53 Sz e Sl e
3Y) 6@;%(;)1:5)3(;&9' 5 eSs 05 (Jfﬁl:f
Glreds )5 Ol Jas Y Jsda a5 L [V0] Cl 5
bl g Sl A Simly a5 015 Do L bl
aﬁqb)uo]’w);:;s%;bjﬂg@haxcja
O plalp oS glaode 4 o dol WY Sl 25l 5
ol SiS 35S (St O e J sl Cule Ok 5 sl
claod s ys ("»‘"K S do oS 0T il JialS s
St 059 085S oS e VO GV S
e oS 545 e alaNe ¥ sk (slaosls olul  ([VF] ol
La0T i8S 53 555 aigy e 45T plaod s )3 aslS
oS plaedt 4 S O35 ol 3 L el odd Sule
S el odis Sl LadT CiS 55557 satg 5 pan
o35 3T 0T Jds sl Jlazt 4 5 Sl Sl o 1 5YL Sl
s S 5l do 1 i (gesliiul (ameS j3 a8y pe STl O3 g
SLadlu (b35S (saigy O pan J ol Zule s oo 5 i
Sloods )3 eslS 5 Sl e (i)l 03y RINLY
355 ot O e J ol Lule e D) g0 55 (S
35 DN AV Gl ot 318 Calibes OIS 2 g% Jaw s
5 Ol g e (535 2 b3 e ST s S o3I 0l 5 LK
AL eds V"-’“:K

Cugby bl Ol 9 i (Godk woya YT

s b Bl S35 ol 31 by o slaesl
53 &St (gosle dwoys u:ivl_:a) St (gosle Aoy
23355 Saiep e 5 g5 O e b blie Gla e
sl 0 C).s\" Y clad s

VA

PO P T ER BRI 2SI RUAA
33183 Foy s (S glred £ 53 Ol 55 e
oSs Sl esliul L o3l 5lie 5 (a8 Sl ey (g 218
L oysS 55 ALE Slad goi eSCist Ol g 1 s il o
DVF] 4 (8 o3Il dol & 125 el SIS 5 pon 8587

GobT Julos A.Y

SPSS |i53le 5 51 eslizw! b aasl (ANOVA) o,LT o
Rles : Laasly -

Oga3T 51 5 La 5 Kols (st lin (1 sk oslizal (EXCEN)

aﬁ,ﬁiaj}_»d)\as_;’udl&chb):JQb Sawls L

bl addllan 3y sl Jrale o Sls (g lin s a3 S

o el 0 F 0 50T

Son 9 adl ¥
osodl” § Ol i 1.F
s Jale Caliine slambae 81 il s ot sLaosls
(o3lS 5 5 Ol n oy (6,8 031 Ol 5 7 (23355
22 peealS 5 Dl e SO Sy B 5 (o S
Sladgdr 53 (G5lwe 5 51 |5 odid (2555 Sla e S

RGO PR C):Yj\

35540622355 Sl fele il glaglaw S Gailsls s YS9

S 2038 5 Dl ke 0l

r:u\f Sl s

ok e oSile ey g

Lacj.a 35T LAGJA 33T

\ VAY"S \ AF. oV Y S b
AEALTNE | VPP APV | PSS
ap\ne \ V4. AoV \ Sp
NS \ DAl \ Ol
Wik \ FY S5V \ S psS
L \ R 2% \ Olay—p33s8
« oAD" \ OF» 0 \ Olj—5

L YOFns 1 V0" | Ol =5 5= 2228

\AVE ¥ OFF VY ¥ 18

phs NS ()50 cb_w BEBILPRTSNUV R clz.w 03,15 e e

oI5 sme



SO 31 om g bd i (Sodk o yd DM

VFRF VF (st 055 5 sk (galons

slacS 5 g:;T O3y Cmws 31Ol e (gamuslin (gl o

SN SRS R BT S R SRS JLpe TS
355 (S 2 uan g okl A3 5 545 (G 3 e codd
)'IJ_;&_.&@;LAM,;@L}.{JA&M\“&u.a;j:,;
5l ¢St (gosls dwoys 4 by e sldel 51 gyl L]
e odd S5 ooled S S Sl A Gl s A0S 6l
Sldn s b 5o oSt (gosle o ys O fols oS 1 ST
JJ}JSPSS )lJ'.J’\rJ..JL::Mr—\ o el Cowd 4 390 (5,350
0T (o Silr e (1 5 4588 15 ot 5 4 50
33 5 Sd 0 Jadr 55 Jeols sbrosls 5 eslizal oSSls o ga3T

A el ol ) S

ﬁ,;ﬁj@n,j‘;uquh»éucbwgw)&w.o Jou=

(SR S ;';T 0315 Caws 1Ol e

Sl o S 3T s P
n.s
vy Y &S
£, \'b** \ gan;
V4,V \ S
At | FampS
YA 4 s

pie NS )30 C)a_.u 03l e i o3 ) Cla_.ﬂ 3,15 gme 1

.6)‘5@#

4.5

3.5

b
3
25
2 (6
15
d
0

N eUE T L e ST

Solos s 5

N

R LT Ty

23 S5bme 3 5l iy (om0 S2aLST S0k (samlia Y S
Sl G 5a5T el Calises (glayles

va

A
@}'

,};ﬁ4@n}56ut}_¢bq¢méuc@wgbbwr Jou=>
st S S (o3l oy s Ol

&35T e s

b s

Yealce
Loy Y e
Yo, A8 \ 23355
ey \ F
YOVOA \ ol
\/.“n.s \ Fa-p3sS
Yo ) Ol — 335
aorA” \ RIS
AT \ Oy =g = 23355
< MF \F st

pie NS sy cla_«,; Dl ma i (o ) C]a_.u): Dl gme e

MESIENeY

e b blus gla s jaw s s gosle s ys wi;l:.a ¥ Jov>

355 Sa S ran 5 1

35 Shg O pan g e
Rt R R vl
14,V8 Yo 4 YA \# AP Sls,U0 5 s
Yo 50 Y¥AA 14,FY Y\ FF o3, 5l ey

C,l;@g@}mduu}gﬁ&;@'énux@;

2 NVFFCAPAR I SLe, il Gue Jsb js ol as s
Bl a5l oy VAFY 4 WVPA ledd as g s (slad sl
PSS Shp D pan b Bl ek sl 53 Dl i
YAVO jlodss 255 5 Sladiges 55 s YA 4 Y0 Q5 el
O e b gHled oS 5 e 3L il 3 Asys Y0 4
S O e B g (Glue 3 ) S el 255 5 1)
S il o 53 (§5home 3 51 8 0diS a3 355
33 Sas gosle o ys il 3 g ls gae Sl sy
S S e e Y 5 S g O e b blie a S
osle o s Sl Sl os g p515 O e bl g joaw
(YY) ol 30 Lo 5 3587 (G 3 oz b sioe jiww i

DA AV] Clods 18 55 (Y00 V) 0K 5 5 5She



o Bl e L ee sk I LE 5

v

o s S s dals =15 e i S
O e SISl S eia 5 38 Sai O e b ble
(5olSsy (055 (Gt 3058 53 A 53 el 03 5~
L (S g od pll 555 B pae) 35 (Snge 3 e
s il (ealST 5 Dl ) Laod T S bl 2als”
Solwe 3 0lay e 55 OT Cdyyda ialS st (gosle
i Ol 5 0 § gome 33 ol ok (558 ile ke 13 ey
St (oska do s I (80l g 5 ey el 3T a2
Solos S 4 by 0 &S 55 Aoy FOA (515,00 5l dn 5 )3
P Soled S 5 ol el el el -l e
Sesla dewo y3 I Ol 5 uiJ;(’S TSI <8k
P I T e A RT3 3 & S NP JC S-F
Soladd oS5 ol enl gl 5 Sl oo 55 =5 S (St 5 e

Wl s 1y )8 bl oy 5 b

S5 aomi f
23 13 ae LS Eel 5 ST caig O3 e cbnasl bl
odla o ys 5> il 8l g r:ﬂ.)l{jc)‘j::s o VT ke
5 peealS 5 Dt lie) 55 e e j slreds ¢Sis
9 in wb‘ﬁ&@hbdﬁ)}&b&d)lﬁ > i en
00 S VAPV (s an As g el LS (6355 (Saug
@Bede )3 5 Ao 3 Yo 04 5 S O3 c;ﬂ:fﬁ(vfgs‘:*
Gt e d gl Sule) O 5 o0l Do bl p S
oS e YO S YOV (5 4y sy odh S 5 S
ﬁu&bﬁ\,(gﬁu,;\9//\9,&_;;,@;,@?}1;
ola# Jsb 53 s joaw slaod b g,k il 5l
Slomlen U js L 55, osls s gne 50 (g5lee 3
Dl eds 53 OT Céyyua 5 olal el Sl e
(Soles oS 5 o i il s gme 5T 0T (g, 8wl
| o 508 48 5 0did 5 =355 (Gings B e 4 Glate
) Gilwe 3 5l dn 5 B s oSCis gesla Aoy 53
sl S b sl 1) 8wl o 5 i 5 (des s
St gosle dsys 55 Ml o 5t Aals —p 15 O3 e
sk 2705 5 (o3 FOA) (3lwe 3 Sl 5 |5 )

039 SalS Ole aS ol e b g baasl 4 ax 95 L.l

O e gl gl O e b oled oS S e

Loy ¢SS Jla| ck..u 23013 gme SN oy s 5 515
dn g Jo $Ss gosle o3 3 Ml ldie 5 305 3 2
YA dali ¢ )15 O e ol (5led oS 5 53 (g5lwe 53
235 —g0l5 O e i (5lad oS 5 Sl S e oo
=355 Ga O e B Ol ST o e I
c]“"'J"J"gs"” Sl okis gy =35 (Sage B e g all
SCist (osle dusys LMt 5 3405 34 g Loy &K Jlaz>|
dals =358 (aigy B pan Dl 5 (g5lee 15 Sl dn 5 S
oYl odis 5 5 =3 S (a5 s 5l 5 Lo YA
Ao 5 L8 oS gosle Lo ys Ml Hu p a8 l ST
5 5 e T O3l S Gl 4 LiL 5 i (gl 3
B b S 5 ksl 0SBl ke 4
e Ll 4 e G5 IS Bl o 5~ 15 0
Sy O s b olad oS e 5 ali g5
St O 2o o S 65 i $OE ile sy 5 5 5
NSRS NNVEPICE [ P S PR LNy
Sl os (8Ll Sde il 3l Esb LE 5, 4wl
5T Syl ials e 5o 5 538l ) Cniles OT Js
L2355 5 s oo 5 el note (SLEN 1 (5,8 e
03502 = b 5 L 5S35 5 el &S5 JSU5 1 Comiles
Lol sl 5 ALS SLad sy sn 2w I 5500
S 0T o 35 5 s o 3L sk 53 (055505 S
i ol S 5 o [V ] 5 e sl 1 5 S e
=355 Siingy O e il Hled LS S L ali —p 15 O e
35,0354 M,;gﬁidu;gcb);)udm O gles dals
53 (gl 3 Sl 5 8 @S gosle o ys M|
Aals =358 (Gatgy 5 e 3) 50 4 Loed dali —p 5 3 e
SlracS 5 s dwlin et RGIW RS i SN SRR 1 A
=355 St O e 5 035 5 —gl5 O e i )les
Ozt do 35 & el pela 55 47 513 OUES 35 0is 5
Sldin s b SCas gosls doys sl 5 W yls Hls sme
Fota 3 AT sl 5 —e ol G e Ll s (g5l 55
BBl bl oy g5 =355 G 3 e I

S S el =358 i O ae b Bl e



\YAF VF (glan 055 5 (a)Lr— Sl

a

ey

[1] Office of the Information and Communication
Technology Center, 2014, Agricultural
statistics. Volume 1: Agricultural and
horticultural crops, crop year 2013-2014,
Department of Planning and Economy

Department ~ of  Agriculture, E-mail:

info@maj.ir, Website: www.maj.ir, Tehran,
Iran.

[2] A. Imani, M. Rasooli, Effects of Seed Tuber
Size on Growth and Yield of Potato Cultivar
Moron, Journal of agricultural Sciences
Islamic Azad University, 12 (1) (2006) 165-
173.

[3] A. Toutiaei, A. Soleimani, Reduce waste
agricultural products, Infrastructure studies
office of the Iranian parliament preceding
studies., Serial Number: 9981 (2010) 27.

[4] M.J. Malakouti, The proper use of fertilizer for
crops in Iran: Determine the amount, type and
timing of fertilizer to the relative self-
sufficiency, social food security and increase
farmers' income, Khaneye Keshavarz. 101:
330, Moballaghane Publisher, Tehran, Iran
(2014).

[5] A. Matsuyama, K. Umeda, Sprout inhibition in
tubers and bulbs, in: Preservation of Food by
lonizing Radiation (Josepson, E.S; Peterson, M.
S., Eds.) Vol. in CRC Press, Boca Raton,
Florida (1983).

[6] K. Umeda, The first potato irradiator in Japan-
the success and setbacks encountered during
three years commercial operation. Food
Irradiat. Inform., 8 (1978) 24-37.

[7] K. Umeda, K. Kawashima, H. Takano, T. Sato,
Sprout inhibition of potatoes by ionizing
radiation. Part 2. Radiation treatment of Norin-
I-go and the effect of irradiation on the crisps
made of irradiated potato. Nippon Shokuhin
Kogyo Gakkaishi, 16 (1969) 65-73.

[8] S.A. Adesuyi, J.A. Mackenzie, The inhibition
of sprouting in stored yams,
DioscorearotundataPoir, by gamma irradiation
and chemicals, in: Radiation Preservation of
Food, International Atomic Energy Agency,
Vienna, 127 (1973).

AN

50093 33355 Gainp B an 5 Sl I ol slaeds
PR P L TS SR S RE PR SCRTR PO
(o s SIS Lle 13 (sl 358 St B e L5
2l 03 o 2l sh s a5 ol e, ST

5 el 55 65558 Slad sams

L SELE R )
5 A S g 1OLBT (tilesas (6)K0n Sl dows o
(e o 5 ol (6555LiST (odSlisls I ol sty L
Ol b)3T (g5)5LaS Slaios 8 50 5l 63,5 e S
KU kige @S S e (alSS e i ¢ S5
das 5873 BT Olim 5 Olans ) (65,5188 Sladiows S 0
SoasaS GouSiiils I ady Wb 5 LT skl Slins

J},&L;a U’J‘J‘)V\S E) 6)‘)§"‘L.."” ‘JJ“M Sy oli:«;"}

l“wﬁsgsl
1. Solanumtuberosum L.
2. D. rotundata


mailto:info@maj.ir
http://www.maj.ir/

o Bl e L ee sk I LE 5

v

[9] S.A. Adesuyi, The use of radiation for control of
sprouting and improving the food qualities of
yams, Dioscoreaspp. Part of a coordinated
programme on the shelf-life extension of
irradiated fruits and vegetables, Final Report,
International Atomic Energy Agency, (IAEAR-
1506-F), Vienna, 38 (1976).

[10] O.A. Curzio, C.A. Croci, Extending onion
storage life by gamma irradiation. J. Food
Process. Preserv., 7 (1983) 19-23.

[11] M. Rezaee, M. Almassi, A. Majdabadi
Farahani, S. Minaei, M. Khodadadi, Potato
Inhibition and Tuber Quality after Post Harvest
Treatment with Gamma Irradiation on Different
Dates. J. Agr. Sci. Tech., 13 (2011) 829-842.

[12] J. Nouri, F. Toofanian, Extension of Storage
of Onions and Potatoes by Gamma Irradiation,
Pakistan Journal of Biological Sciences, 4
(2001) 1275-1278.

[13] H.R. Khazaie, M.J. Arshadi, Effect of
nitrogen topdress fertilizer application by using
chlorophyll meter on yield and quality of potato
(Agria cv.) in climate conditions of Mashhad.
Journal of Horticulture Science (Agricultural
Sciences and Technology), 22(2) (2009) 49-63.

[14] Y.P. Kalra, Handbook of Reference Methods
for Plant Analysis. CRC Press, Florida (1998).

[15] The amount of nitrate accumulation in potato
and tomato. Journal of Environmental (UOE),
50 (2012) 62-71.

AY

[16] M.A. Radwan, A.K. Salama, Market basket
survey for some heavy metals in Egyiptian
fruits and vegetables, J. Food and Chemical
Toxicology, 44 (2006) 1273-1278.

[17] M.J. Malakouti, A. Bybordi, R. Ranjbar, A.
A. Nouri, The Role of Zinc (Zn) and Potassium
(K) on the Reduction of Nitrate (NO;) and
Cadmium (Cd) Contaminants in Potato and
Onion, Retrieved from: http://zinc-crops.
ionainteractive.com/ZnCrops2007/PDF/2007.
pdf. (2007).

[18] M.J. Malakouti, A. Bybordi, S.J. Tabatabaei,
Balanced fertilization of vegetable crops,
Anapproachtoenhance yield and quality of
vegetables, reduce contaminants and improve
humanhealth. Agronomy Department. Ministry
of Jihad-e-Agriculture. Iran (2004) 338.

[19] H. Dadkhah, The effect of different levels of
zinc and boron on yield and dry matter in
potato, MSc. Thesis, Soil Science Department,
Tarbiat Modares University, Tehran, Iran
(2013).

[20] Effect of Electron irradiation doses on storage
of Iranian onions. Journal of Nuclear Science
and Technology, 49 (2010) 66-72.



