IFAA Y ol FY

5y it GBS 55 g predS NS SU 5 S NS S L e I
(Polianthes tuberosa L.) e » &' <udls 3 51 o8

M 3155
SLEL pke 05 8 (55,50 uKEs Ol S oK (g A

VAN pdy gl AVIPIT il s 550

(AL e 53 0T il (sl SIS bt 4 oS il e QLS (lastl o)l 53 3z e pole (n ege S S
23 e Glls ey s b IS gl i S e ol 1y mus QLS o 4 s SLEL OLLS iS55 ege B
o8 5 ol (s Ay s g eendS slas S L (Polianthes tuberosa L.) r{fdf.uu Gl o e
SIS 5L 5 oodS LIS e 53 b S 0 Ji5 1 R s a5 s e sl (5050 L G S il 5 ey
0L (ool SLlS b oo bl A ) e S SBlap 51 g e 5 GRS o) S Sy S
Skt ¥ 5T S OO HE 5 dosa T W0 Sl 5 L dS ISl Ll OF s 48 A el LSS Y 5 ey
elS e 53 a il s (S VY BV g Dby 5 Lo SIS L ting Gl OD) ali ol en 1) s
S Shs Fr e Sl olS mie 53 pa oS5l DL S s SIS A O L LSS 5 T s alol L g2
35 U5 e o e Sl fin s edS LIS L alie 5 S OBSEE Bl s ol o e S 55 el S5
St e 5 4l e s b oS ol 5 s a5 (baly) S g S 5 5 055 S, a5 S
s sl faw iy 5 05 el G ) s ke bSO SE Sl e L S Wl il
sk 05) el leg 5o S g Dl (e 555 3K I eelS e p 53 i U o (5l e
aldas Gl b g 1) A F \,Ja.LoL(...»JSCD)\SfL g5 02 a;ijgr,_,“.ls:ﬁ)lsdls)}lam. A edalie ((""'JS

-J‘P}“Om:-f‘vifﬁ‘m“ﬁ‘@bﬁ)‘uﬁf*’“‘i-w 16.\.:15 6LA ajb

f.nazari@uok.ac.ir : s SOl Gy FAVITEY100F 1045 (J sts oy 53

a.\..s.?

s s BB OBLE Gl e e
3 Sas ulldas S i) s el sk w4 nl
L gla i, Sl eslinal OLS CwiS dse s
A e SIAFSEL SeS LS g Cer
Sl et s Sb lde 3 SlS 5 (0 Ll s
Sl s b Jgems pib 4 &5 e 4 sl o
S oy adld Al 4 e e s o s
s 5 (F) eas SLS 5 K b amlie 5o LT iy

fay

-

LUV

51 X Polianthes tuberosa L. e oU L o e IS
o 3l sowe 2o (Bulbous plants) 1y s OLS
5 e 5 b e S es 5 (Agavaceae) bl 58T
ol (6 et S a5 (S s S bl 3 b S 0 e
Silske Lo 5o 55 Gt (G Do 4 S
o5 4 s SislaS 5 (VF) sube eslisdl OF
OLS 4o 5 Ady sl s S 5 omilin aslizal ¢ SLEL

S5 aseslinal 5550 glas S in 5 3l Coeal L



IFAA Y ol FY

QdsS g apd esls D3 S gl s ek @ 5
ucf@lzﬁjlm iS5 5 Shas 34 o el
e 048 Wisls OLES (Y7) O1,Ses 5 Picchioni s
iy S esle mend Rl o oS IS Y5
g 4SS K el 4 ady) S
ol 4 gl 3 5 s 558 (Lupinus havardii)
3 oS (Allocation) yawass S cpl 55 S lis
sl 035 Iy Cgr oS i) Coar 4y (Slke 3130
VO Bl 4 aedS U Sos e s 55 raeen (YF)
OGS odS 2 53 p VLY Laslis 55 ) 268
ol (gl ss sbas (Chelated calcium) oai
S ke @S a bl 4 s Sl elS ¢l
oge olal 5 5 olS Sl 5 5 055 (JS 0 Shas (JS
i (Sopd S Cow K er S s elS s )

(7)) ol

Lgmy\x\kbgpd@léﬂbpj\émﬁ
35 e o o s S (IS kS s s
B j:.»t L b JA.G L)'L‘ 9 JJ‘.} LQUT ‘;"‘:"bf )‘ o= B
Sl SalS s stz s of i glasl glae ol
J"'.?‘J—l oole U’:"‘-l’ J..:‘J\.S v.:wls C;U BL) g.\.&l.udn aJ\.':)\b )l.r
SheS 2S5 = ) T S
4 (1-Aminocyclopropane-1-carboxylic acid=ACC)

Al

@ oadd AL olal e 6um~j s w0 1y sl
b e ool e S s Sl el sl
il el S A Sl sT Il ) 5,85l
= il e (Polygalacturonase) Uy SN L
s O 350 S s S il Sl ey
Sl Sl e e R e endS IS
() Godee 5 Sose (V) Sl old Sy 5y S
53 @M Jos odS RS B S Ls S 1S
St e A 03 e e Yo U slags
o s JS Bl b 5 Jsb il S S sla S

faA

Srene Glas S L anglio 55 0T 51 (5 a8 lde J yons
Ul s @ LS b ol by (YA 543 e eslizad
Fre QUL 5 oS s min 358 iy o gl W0
2 G D g e (S sl s ol
() Ll andls N pams r Jsane slas S L acslie
o5 4 5 B3 OLLS 3 S ghls glas S L dis
5 Sk Sope 4 s L Sl Sl 5
b s 5 X S S "UJSJ‘ Ol esliza
sl (S5 ,0 5 SO a0l (Postharvest life) «oxls
20l CS e S el Gy ole S S
(Macronutrient) ,ole coiys s G, olS 05)s
lgs 03 e pole (e 3 Sl AS Sl
s glas SIS bl 4 &S Lok o Olls glasl
DS CodS 3 ege B (alS pdple s O
(Y0) a8 o Wl 1) s OWLS oy 4 s SLEL
3ol oeaS 5 Sl e 53 ndS O irmen
(Senescence) (s, Aibs olS (g ges 5 A, gladol
ollas rg&id\)&gw)@wm&ﬁ;)\: s
s, L kg, (Secondary messenger) 4 45U
sl 4l gl e slaslast, ("—J"J 5 A
gsba S Cl Sz (G aie el OVN)
syl s of es > L A slacil 5 Jsexs
JHo ean 0 L(A) 358 bl (G RS 0 o
sl 5l oS esme s Kol sbelll 5 s Ll
G0 e 5 kil o Dannl (Sinks) gl
Gladisl Gib 5l Al 5 ey oS o 4 WOT s
33 imad el Gl Sl & s e a5 ST
S s @i, e Vb as, ce e Js Laplil !
Sl ohd Sl eplS e Cl (Sae (oS G
Membrane ) Lis S LG 5 glasl ojlgs A
L () il OF Glew e Sl 5
(._:..JS obdsloe a5 Col s wn sl Ji\(: e

QLAL“f QKMJ L);‘)ﬂji )lS )j:..wé BLl 4.:3]4 MJ;‘J}-

o=l (integrity



IFAA Y ol FY

sl Coignayl laulyl 53 Al il Sy 5 Jlay ediS
3K oS 535 Ol 5l e IS (BUIbS) (slag 5
Gol 2 Al o Ol 53 e IS il A5 ST
Sy slaaax s GBI glos 3 axin ¥ Slews
olo sl = P 03 e RS odls Hl 3 Al Osd
Sle) kb s s Bl Gl s 4 S glag s
OIS 55 Wog OLSS (e mle Y B YO ks
S Soasal b eSS 0 Sadl
Lalsl 53 as S (Gslaw Cund @ anls 5 S, S
L Sbdslows Lop S oY B Ve b by &S 5
S0 ¥ A Aol s Al gl ldS Ghls Glas s
W LS g Ahdslee A bl 45 0 0 U LS
J e (RUNOFF) 05 S & Sl oS 0 ¢L>_u'\ sl S
S rass onl o3 eslizal 3y50 & b sl 55 0T S5
OF 534S 55 JISSF 5 Sl O L dolas SIS ¢ 5
VO S a8 Y ((late OD) dals -V Lajleg
Y rw._ls NS G =F sy ¥ r.:.«15.\015—\‘ o s
A o3 e ¥ dS NS SL -0 5 2 s A s
sl CuiS g 53 L OIS G LSS e s o
(Merck) o o &S 5 3l endS 0 IS s a1 0 5o
s S Lo YOITO lils &S as g OWT s
SO S g ake T B L slad S o pe
AL OS50 20 5 endS Ao 3V gl &S S
el s sl o S 5 el Ve Tasas Sl
IS HE s oS OIS Jale s S ag Ol s
Aol Sl b oSaodes el (53 S S
Ethylenediamine-N,N'-bis(2-] (EDDHA)

.> » [hydroxyphenylacetic acid
Lolgl b5 ad o0 oo als e Laulyl | sals auls
Sl el 5 L by I8 slaasls ol s
Y OLS L5 S a AUS L bl OT & by e
Gl S w5 Gl il (8 adpr ol xS YL

Sl 3L 6 g5, 0 el S Y S o3 S lux €y

¥aq

S odkd SISl g 0s aphe Sl S ey
ORIBl o 2l g 3 ds B L
o 5 el (Sl Slady B 3 eeedS s
raman (FF) ol ok Wil Sl 5l s e 35
3p 1 30 IS leans O L dS S es 1S
ol 5o 5 S k8 Rl bl Sl s et
O R ss opl Cwamen Gl 0l Cils 0 3l e
JS Bl sl 5 055 Sl ndS S il o
@l B a1y i Jolm 03 055 SRS 50 5 el
gl s Sy 5 ekile JL Obls o Jle la S 5
sk SIS s S L g5 GV e sl
odS U oles Sl 55 8 S IS (g 0 b S
S plis gladgdsid 5 e, clib s 4
OLer 5y, iesn 02 (FF) WL o 0US & 2
3 kS pedS IS L1 4SO (TA)
Malus domestica L. cv. Red ) s o oils
S Ol gl o)l dup-iﬂ cJls 5 (Delicious

AL o S IS ) S

2 sy 85 0SB Sl 4 s Lol
255 e JS 30 5 A eedS Glaa S 5L s e
(2 laandS 0us Sk Sl @ s L g s ol
S IS 2l 5l ey oS e 55 eSS
53 by 3l e OF bl 5 W5 s of ooisies
3 pedS L) e dS e g8 s S sk
o s ol s b Sns p (edS OS5
A ey O Bl 5l e

i,y 93090

o WAP e ole oo U gl 51 SRy o)
Sl SLEl pole i glatnd SIS s SIS
G YO €y, by mSle L Oliws S o8 (g5,5LE8
iy WA B NS Bl Glos 5 sk 4o T



IFAA Y ol FY

ooy b S, e (V7)) ad eslinad o s
<L Delta-T Devices |1p Jds S c]a.‘ S S o3Il
Lo ool o 0SS wiss s (g Soslul okl
« (Kristalon) O Jls S JelS 555 558 55 ¥ Jsloe
Lo VY Ohs a0 de )Y ‘(..MLQ Aoy YA lls
Ao 3 YA Ks Ao s o/ ¥ c'uﬂ Loy /oY el
¥ s el Aoy /Y (S Ao /Y0 G
S5V A 0T ol 5 A8 plnil o 0 8 Ao
S besls Ul o 5 4o sl 28 8 ok
g > bSSle 5 A3 eslinal SAS Sl 153l o5
(LSD) I3 jre Dst) [3la= 05051 L Aoy O Jlaz>|

LA auo s

0 Yo badsdr s &S Olomer 1y, Slaw
S oS las S 5l eslinad 558 e edalie bl
SB S s e ) il mlan s gl
S Uiy S p e 5 SEx 035 b o)
Ll Sl b alyy S 5 505 e s S s
Tl > LSS 5 03y s ol WS, 505
Slas S 8 eeelS A5 50 o Ao s 0 Jlazs]
5505 She 3 op S s s s

(Y 5) Gladsdr) 550 s oms 63k & g KL

S YANA) 5 055 n i 1S 5 S5 5 5 055
b oS ol sty plaasg 53 LS 5 (S /YY) S
JENRH SRR RIPINEL A RETRCU W MJSQ)KS_,JU
Gobs e sl O 1) s I e ¥ chle U oS
S SES 5 5 055 eeedS LIS ) eslinad sl
S 93 A 53 g 3 sl pme 5 b gae 8 LSS @
reelS S a3 1/ ke s a0l lde el S3
Slegs 53 S 5 St 5 5 035 slde o S 3 s i

O JS8) el wsay (oS 4055 050) sl

Ove

OF 635 GlaamlS sluas 5 S slas Joled b e
5 (Guanglu) S Jliows S Lol Jas 5 Jsb
oS ) 3 L s s3l5 L0l 5 0y
o e S Ml sk 4 s (Sl
o ol I8 claasls cuils o 3l e (s,
S eslial b (g mle YO sl 515 Jaxe ol
g o Sope ke O 5 s 5 S8
Il diden Yoo o Laasls 51 oliS o s 2
A S 5 (ds ¥ gl Jhie ) lelS
ot J S Ll s s s Sl ey e oy O
FodVe el Casby g eseede 4z YYEY Gl L
Ll 5w e Jses S W o5 Ll o do o
Sl e rmes 25 Sel VY (555 05 b
bbb wles sbolS o S3T 5 s
(SdS gl o5 S el sk w0 s WL
sl sk s Las slila gy b e sl L e b
J“*‘J%L‘)Tfl?dj‘p-?ﬁ-;)}))>¢-“£j})l€“§lw
S ol e bale sl (Recutting) 5,50
S e S el (Vase solution) gl=lS J gls
kS 5o 8 glearls 8 13 sl 5, Sl il
3 Sk 055 e 8 Bl &S Sl b (Vase)
s sl ol Su, K, b LS LS
O35 55 5 WS 5wl ole jgo Fl 53 (V) A3 4 S
G5l iy gy olile U gl Sax 5 5
s OIS 1 (555l Slag g 038zl b g A
75 ooled Lol Sl plas a (Bulblets) glacss s
SS el S g 55 5 b o S 5 5 035
Sopap a0l Gl bl St LlS (g3t b s LS
Lol S 5 5 G55 e 035 M ) baady,
lad s S 055 S el Cgr A (Sl
Heraeus S =31 051 51 oSt g 55 5 IS 6l oS
s VY Gles L ocsle YA Gl 4 Oldl el



IFAA Y ol OFY

K535 035 e I8 sy Slio (oS OUSHL g S IS 3 (Sl o Sibe) (sl 4 4ot ) S

G SEF 055 fae f O3 BSapee S, SEr 05 Sy 05 e i e
Aenl (A6l (memsl) (D rsn (D8 sl
oV Vo FOAANT ' nyAY f s
Y 050 SAVS /O Y or/rY \0 s
V8 VE/EY \W/e VY VAYO — i g o

NS & s

Sl sme e 5 1O TN du}‘ckd)bé)‘é@&ﬁ%j‘q: 5 <

s Vi)ﬁfa}fwiij)ﬁ)u«’u*ﬁﬁmwg@%}u}mwﬁ%)s}' (Slas o 5 Kile) uilisls 45 4o =Y Jo

=
(=]

o, SKEF 0oy 4k S 03 S 055 LS 5055 slas s et e
(rﬁ) ((jf) (r)f)l.a&&fw (f;) PN sslsl
oA ¥vs ot Ny ¥V f s
Y ¥ AR Y VAT Vo ot
AIAY VANA Va/y WY AN — o g
IO 57N ezl o 53 (5l e o 5 0T 5T
60
4
50 ab a
3 3 40 abe be
4 )
% } 30
3 3
3 < 20 -
a,
&
0 - . . ; ,

il

VO poedS 1S T ol A ¥ S ST S S

A A
SO S 5 035 Qo D) sl Sl b el yon 2 53 2l oo ¥ 5 ¥ el OS5 5 Ao T 5 10 ol 2 JS 12 S
OJL&'c]a.u).)L&JMJ\A&MQM‘AMJQU\QL&QFLSVL)J Q)LJSA&J)J})‘J‘,}).}’ Vj)ﬂf J§J3<u¢-jli)l-“h§jb§n:«>d)j

ankt TG ol sl T e ¥ I ZAEL o S

A e e

(el LSD & 4031 ds s

(Y JK) axals

4o K by (....JS FUNEA R PV VS
2 Ere A Sl S sl o s
a5 03 5 A (eedS A pe) dali b 4l
PSS W5 e AN glachle s
(345 10) 1y by 2l 5 oy Sacle L aelis

C}’“ A sl a &;’-y slaxs (sas Y/Y0) ua_JmS 9

CMSHL Ll pdS IS BV S b
Dt S Sl S sl 53 (ol rs sl S
Feile YVF/A0) 2S5 (e eile OANTY)
Soled & by i 4 WS, S e (o
53 el s 2 s e b lds eals st
eSS Bl 53 a L edd AL e glaw s
Azsll sl L S, gl B ol e sl
SLIs edS SIS SU Clale 3 a4yl L pan



YYAA (Y olads XY W= (d\){“ d.ﬂl;,i o ) alwe) ‘;QLS 6%}}1 s

QRS (S g 3l G 1SS g K 5 5 O VO aeedS IS 5l lajles 5o i i 4 500l
))}w‘;&y&;}j}d)jjwj‘ﬁuﬂ .(Y“Jijr).lﬁf:o.lﬁuﬁw)b
S s LA&T)\.LS.A TR LS WS- RGOV V- R 200
03 e e eS s 2 s ad e Fods NS U _L‘m'
cm..ls Cwn C_,J LRSIt LE sdalie Jals )L«.; :;500'
- 4 400 -
s Lagl YL glachle bsdd LaLd sl claw ‘}.
_ o 300 1
Sea by del Gy (6 iy S g Si 5 5 05 3;'200_
‘_x;.:..iu.}r.al...d)b&:m S chale gy ol a5 A 100

na,.,..u..vs T el g 5 v,.,_;.r..sls,x. " A

(F JS2) 55 lsame dals Hles L Lol oyles bl PRI
Glis Sl ady, i 5 5 O3 ade,y iS5 5 39 3Y edS O S 5 5 Aoy Y V0 el IS ST IS

2 S g e 5 Clade 0D dald Jles Lol on 1) 55 2 e ¥

(..M...lS wldxs LS50 coeu gyl 2 4 aS s L
- d xr Sold exe J}]’ d BT B s OLES a0 yom YL s &slise ‘ij’-) ‘d}i); ;'j) o Jf

Mol VG glachle dS s 55 8 0 a8 S 13 LSD 0 ga51 oy © Jlaim! sl 53 sl Jlssime 53]
Q}MWKJJJ)}JM@)&;})JSQJJLS‘)‘) (e
S IS 53 Sl 5l sy s e pa L a0 7
6
}JML&MWMJ&L})}Q)}¢M))\/O 5 )
ol T . 3
LSl gl pme gl Al 505 Sl b 5 4
GOl g W dn)y » D)9 )2 A NI _13_
L;LS))L‘U ))J)‘DJM LAQT Q;Ld&;;—u))ﬁ Lol qz_
ay (o5 1/O7) Sist 5 (o S X1P0) 5 055 (n e '
- 0 7
- - - - HH - aals -’\a,....l.f.;._\_,lf LY el 5, \',._...Lf..:)lf,i. ¥ e Sl
dol ez 2 s md e ¥ S OIS S0 Slas s T
o3 VopedS IS Sl b ol slE S PRPSNCICHC PRSP SPRV- AT PR gt
VO S IS 5Lt 53 a0l Sl o S 5 il St g 3l Glaie D) b Slos b olyan 2 53 2 Lo ¥
O JK8) A sdalive dusys 0L a0 g VU 3 ogline G ) U533, e IS
0031 o530 Jlez o 3 Lo jles s gine BNl otims
(e LSD
0.6 4
0.5
§ . 3
;_3 0.4 a3
03 EER
i 5
3 021 E
\y j )
0.1
0 - 0 -
aals N el g U e Y el BT ¥l ST ass TV ol s AT ol 0l ¥ el AT Pl AT
A A e A G et A

3O S 5 055 » Clae 1) dals Sl Lolan 2 53 2l o ¥ 5 Y S NS L 5 5 dopa ¥ 5 10 ondS LIS 31-F IS0s
0 Jlezt gehas 53 Lajlad s me 3t i DL a0 yin (WU U3 o slie o) (U535 03 e IS 53 (b)) S S 05

(et LSD 5031 oy



IFAA Y ol OFY

0.4
= 0.3
Ee ]
2«, 0.2
a,
0.1 4
0—
anls f\aw.J.r.V.r r,.,...uw r,.,.u..w,x, ¥ el NS

A A A

Q)}J(YL)M)J;Q))J;(Jja.uu‘)MLN)LMLaljmj.J)AJ.J"J.mf)“ (MMJSUMS"JL

lo 5 ade; 5 0

TEMI1L

AT SOV G RN SV S PN o5 T T U g
P

5 dosn Y5 V0 S WIS -0 IS

BT dL»:.;-lCh.ﬂ):ba)la.gﬂ:&.«uu)‘\:;—\oJ;A:uL...;LAu}:.wL;YLg):qu;»uL;-) Js35 (”J("ist)’(&:iLi.)‘“;i)&:"'
(sl LSD & o531

Ble gu, S posliw Wb Sliv 55 5 doys ) Jlazs|
Odl».«}\c‘a.u)b Mbd}j&}f‘_))}ﬁ}‘-}s
s S Labdgee S0 Cod (ghls pme by Aoy

50 sl Slie lls T ol )y Slaw
a4l Slas sl olis (V¥ Jga) S5 ol IR

Ll glis sy (gols oae Lh;j-lj ol dea V—:“-'\s

AR @ prrr IS ol Slho oS OIS SL 5 ndS IS 3 (Slag o :Sle) il 452 40D Y U
BT sl qufl..»}]a.i JfASL»J)L Ble 53055 ;fﬁs\.,\,d a3 j:.:a;C:IL\A
Goy) dls S (Gpwy (e 5l) (pf) K J8 sl sslsl
e VEAY e vam YOM 000" ¥ s
XY +AY YN /O \YYY VY 0 ot
O/VA /4 AOF o/ ANA Y/$ — O kS g
10 B VAR cl:.w BE LS)‘%;’"" y.;vj' “ Zﬁ _;M
call of S eedS las S wdn 1 8 Al g9, Sy sl

B (r; “‘Y/\\) Jg ULw J.s Q‘)} U"JWS
w;bﬁl{é)‘ﬁw Q}L&JAS:JALL: JALI:)L%S

Y JS8) s S s

14 4
12 4
10 4
s_
6
4
2
D-

na,.._xfmx LY ek g 5 \r,.,_l.r..w,.\. P ol U
AP e e e

3T edS SAS S 35 5 A3 T V0 S IS AP S

S0 S 3l 5 (e U als Jlag Lol en 1) 5o 2 o 1

s VU 3 slize Gy ) ‘U357 35 e IS 53 IS 6L

Oya3l Ao 3 0 Jlez| e 3 L les Sl pme SNl s 0L
(e LSD

Aali b aslie s IS 6l 5, S slin (sl pne
P pelS e g 53 m S X s i S sl
e e 5 gy (gols e sl LOT e ble
Sy S 3l (e WWIOY) o iS5 (3de VFAVD)
TS oSS0 sl 4 by o5 4 Sl

(5 US2) 35 dald 5 1) 5o 1) s
o dS 1 JS N 1 S Bl 5 0
5055 0 ol sl s edS NS S
¥ oble s oS sl dals b anslis 43 S slasla
(¢ 5 YANO) JS Bl 5 055 eV 2 5o 2 b
S e Ul e Dsls oS dr a el s



IFAA Y ol OFY

335 ol3 s aedS LIS Ao 03 V0 Slad o Lasles

Sogpale lsse s fagh plers b

S IS 5 3 5 0T 5 ol ke oS S s
(A4 JK2) 5 s i il 3 OF VL clls

3 ab " . a
£
3 02
3\
0.1
o L . , ,

TN ol A T el S ol S ks’ AR
Al a0 2 e
FoY oS IS 50 55 5 A5 ¥ 5 V0 S IS -4 IS
05 03 IS 6l s Chaie SN Sl Lol en 3 53 2 s
odns 0L a0 g (Vb 53 Soslize G =) ‘4855 o5 e
(lLSD & 4051 ds ;30 Jloz| o 53 bl Sl e SBM|

s ol 3 IS s (s adS slues :4;;=l§ sl das
reeedS NS U 2 s 36 S (gl re ) sboa
e OF 2 5o e ¥ oclle s 5 c3 S 13
s b S tx e el sy (3de V) S sl
S LIS dis il (gl e sl OF e
AT P EC UL SRR P NS e P
JK2) ss dala 5l miy CBlE g5 e s banlS sl

QO

14

a A
12 -
b
10 - b b
4
2
0 - v . . ;

sl FATCYR" JT UL SN JPO- R VT PP ' T
A e e

PRPRACICNTI TN PRV JSUMCRUNCaK PPN
534S sl Claie O dals Jlas Lelan 20 53 2 e ¥
L L0 (VL 3 osline by =) U b33 (35 e IS iy
O3l 4033 0 Szt alaw 3 Lajles Jls me SBMt | autins
(e LSD

-

aalf slaws
(-]

(O ) ol Sy aloma) ALS (letn g5y aloms

ab a
1 < be abe
30 A
25 4
20 -

3 edS OO SU 5 5 Ao s T 5 VO S S Y IS
JS Gl 5 055 Ghie ) dald Sl Lslen 2 53 2 he €
0L o0 3 o osline =) (U557 (055 e IS o
0031 Ao ;3 0 Jlaz o 3 Lajlesd s e B3l otims
(e LSD

2 O xS Sl s IS Wl 5 b
bt e 8ol s oLl gle e S
b S 3 eelS (glan S 5 )8 50 Co (gl e
SIS s 3 (el VIOY) 6l b o 20
dald bl oS el cose 1) 53 ke ¥ oS
SEYO) O Jldie opeS 5 il (gl me sl
A LT sl &5 s sdalin el Jlas 3 (e ol

.(A‘_}Qj);fjlawwbgjlssz

il

seli TR el I U S g ¥ S ST F o SN,
Fprdes APt

@5 a8 5o
b S

o

(o o JS 4l 3o
g a2 &

7]
el

A
=

ERl V,AS;;)&S,JU};}.L@:\‘}\/OWGJULS;I—AJS.;
Sl Jsb s Glaie ) aals Jlas Uolan 2 55 2 La ¥
Ol L0 g (WU 3 oslize i) ‘U357 035 e IS 53
Oa30 deoy3 0 Jlez| o 53 Lol Sl pme Mt o
(et LSD

NS U Sl o3 Bl kb o iy il Jsb il

Al b ol sl 5 el csay 23 55 2 e ¥ ol



IFAA Y ol OFY

S S s 2 b S il D) pe 4 elS
233303 e IS Sl Sl e e s Rl s
ol ST OIS 5L S ds & Es 9 aooslas
oI e sy Dl 53 s aeedS LS S S
S 5 5 05 S p e 5 S 505 op st
ibdsle 03 S sland il 5 LSS
a4 L el Cedds 5 J..J‘-;:.a ¥ mMJS NS $U
Sl 5 gy Glanlp s pdS s N w
5 OseheS s S G el Gk 5l Of sswS
(Plogm) o358 S ar s B SRl o e 8
iy s Olge cplple (OA) ol el OlalS
oep 53 S w1 O Gikds bes o)
Colla Bl L Llg e S a5 o 5158 L
Forgd Ol ¢ sSmrsy ] Sl Rl 5 sl
Palta :pomen (FF) das il5l el lad OLLS 5 1,
Ll S oS oS sl DL (10) 01
558 (bbles glaaxl ;s H™-ATPase clé
2 bl s das s 1 s &5, (Function)
Loady, 5 S, Sax 5 5 Loy Sl s
YO Bl L S LIS Sl eslinad (endS 3L e
Dl e (K D5 52 gl Tl 5o e s
Oemean (VF) ol ol wlyy 5 ol ls S 05
S LS SIS OF) sy aedr 5 St S5
P D R e =T
Gy S 5 5 058 el s (Cucumis melo L.)
S ol i8S cpl 5 05l ol sl S slde 5
2t BE 3 S5 g JIL Al e oS
sl 5 (V) Wil SIS 3 b gl go
ERERp- SIS RS N FIE | W ) &\f\wvwis
hay Ady S B a)se 03 (TV) ol et S
23 s ) Sl s psba oS a8 0ld 1S
sl Sl px o gl 53 O 2B 5 Sl (5555 OALS
L b 3 sl aten e sl 5 LSb e aly )y S

N Olse Sl 5l ey e 1Sl 5l ey e
Sl Sl e CetS b 0 Slie p ege
Lo ol ssba Sk onl os G s S
LN omly Sl 8 S S dS b sk 30
ol Azl g endS S HE VL clhle 5 s
= deu&u Sl 3l e e 53 ) (Gl Sae
JieS s Gay AN o pl S ke s sl
Sl Sles 3 i s 5l e ses (G, VIYO)

uoﬂmﬂu,,gjzﬁkfw.\says;u

0 JS2)
10
a a
3 - b b
b —
N
1) 6
X
74
0 T
ks AT TP WIS | g P g PN g J g0, L g% R o gL g6 F

TR A

s Y MQ%}UE}M)JT}\/OMJSJ{}E}N—H I
3 o oo Gl 0D dals Sl Lol an 2 55 2 A ¥
Lo s VU 55 coslize Gy ) “J53557 o el

0ol o3 0 Jlez a3 Lajless s e Ml atins OLS

(e LSD

SS does g Sy

3 gl gl Sl s QLS Sl @ a5 L
53 pedS 35S e sl 355e 3 (plply LSL e
0348 el oS b ol Kos 0blS L S,
o553 S Il 53 endS ke Jpans 5 sbay QLS )
L5 prelS il al e ) el LOT
o s Lol cis S 03 oS las s 5l el
WSS gioslas gl s, s Sl el
Bl f e 0 (Sal w5 Olpsanl 535 Sl eslizal
olizal QLS il S8 lames 53 @S 5 jand 23l

S el o sl OLE tasn ol ml el e



IFAA Y ol FY

e Sl Glose ol Slagae S ol g
S Sl R o3 diles | e g S
Sl 53 S s sl i w0l oLl Slie s
(peds AL sl
il Jalge 50 Gl g DS 3 2SS 5
) il iS58 5 (S (st

A3 s Oy s s olals s Oeemen (VY

AE edaline Os) Al

SR A CH TSR R IO R J
5 LS o RS, J«n&ﬁ-}w Olsee aM:Jf Ble nis
Ll ol s 5o s el s 2 (YY) WS
St eSS s Sgx (pudd) s 5 Y S
5 bl S e S sk LOT by a3 IS
Gla S s Olse ol Sle 3 5 Shassy cal 53 4l &
dzdls S Ay s sl o a4 S
S & Sy Sl O &S 55 Lesl Olg

w\abfﬁfw@f.)&y

Lle Sl g o5 edd e p el Sl e
LS Sl ablSiee 5 alS slas kb
53 e ¥ dS O 5L 05 4 eedS AL sl
dS e D ool e Shash 00 s e A
B arla il 5 S s W Sl e S
Cdls 5l e s a4 Sl G S sse o
s 8V IS () 5 b S g S
SRl e sl el 5 (YY) 0 e J8707Y)
(s ol 03 eedS 28 L S Gl s 5 b
@B SRl s dS s B LS el Ol o
s S 5 3 St laes sl p g 5 g
DS emad el sk o ol 3 s s (FF)
SIS f8 a8 sl (55,0 pae K S &S 0l
b geen (F) 2505 15 iy 5 048 Lsb ( Jsho s 5o
ol S L S s I 5 3 e ol
shdshme a5 dn S 1S (YY) O 5 (s 523 5
(Rosa hybrida cv. lliona) ., 55 8 o edlS

O |y ) s S e s S Solg 52
edS 5 S8 5 edd LIS (V) WS s
s Lupinus atlanticus il ) (Calcicole) —ow gs
2S5 IS gl 45 L aslis > Lupinus pilosus
Lupinus s Lupinus angustifolius 4l o7 (Calcifuge)
Secondary and ) 4l 5 45U 4y, xe.w albus
Llosls arw 55 lablS Ll 5 55 1, (g zi (tertiary
03 ey S S 53 bl ol b (F0 O W)
Sl ot See edS 58 4l
Important resource allocation ) e ple e
0% alyy Ceaw 4 (Gdie 3lge 5 oS Sl (strategy

(Y8) sl s (,.;.‘.15 Lgl.assx.})f

A DA e 5 S s ml L s
s Tantawy (edS IS L anslis 5o ondS onls it
i 5 5 05y 2 S LS 5,18 (1) O
bdse gl K3 ar S 0 s slaw 5 5 axls
okd NS @l L aslds 55 oS Dl S 5L L e
Wl SSdmsd gblals o ol ze J W o«
O (F9) W3l o S o5 JS (g stome 5 s 538
213 slas (Peanut) e ol OlalS S eus 5,18
Sis 5 505 5 5 el sl dS Sl S U
O3 ,ol s 53 .(04) sl o3 S 1y Jaal bl olS
b oS b psba b Faw SES 5 S
S a5 L3 Kl S e g8 s e i
Sl iy acShesel W5 s g 3 edS
Ol 5l flie &S e 8§ (60l g Ay S 255 00
OLlS 53 5,8 13 0 Cow il LS 5 g
Wi gy (AU 51 g csole g Ay (2 L5 s
b e O G 0 S 5l LDasasl 0L > i
0353 S 3ls Faw 5 Hisd 23 el S S Sl b
Oy Sasi ol o3 Ll L(YY) 545 (Dormancy) ol
Sl s AU I e WS ol s LS cls
JB W cplple 5 Lo 5o DS S8 a5 A ol



IFAA Y ol FY

75 bl 04 5L (olelS Jslows 4 ndS 0355
(YY) slosls 3 S 55 03 1) Sls o 3l ey jes
Torre .(YA) ol axtlll b a1y S IS (60 5o s
Cils g 3l e G &S L3S ES (FA) O
e sladdsins 5 Loy, bey o) gl S
S 335 JuS ATPase ﬁ}'i e 5 sl gl
LS e ol 3 5 S S a5 L) aes

Lo JS a8 slaas 2lsil s y5e 5o o ol b gees
S 3 IS 4 5l 0L (W) ALl ol (S 508
Gred 3y 4l sl (LI e dS s
R85 ol 53 edS CBle LI L eas 518
s ekd iy ol S5l s S i Gy b S
SRS Rl s b a5 S sl ol s sba
) el Bl 25 55 M5 b S iS5 il
G slme S8 U5 e IS 655 et S Ul
5oemb s SB SR s e S
LN S Chle 5 Ad bl e S kS e
F) ol S U i il 5 (Ao VO) S
53 amglie 3 Gpomen 3y S mbe (1 s 2 e
B g 5 eeedS DS U 3 0 oS i 58
ol Bl

A.)""U S QL‘;wéjSoK.ijb g 95 rj'.';u: C,J)L«.A)"

1- Asfanani, M., Davarynejad, G.H. and Tehranifar,
A. 2008. Effects of pre-harvest calcium
fertilization on vase life of rose cut flowers cv.
Alexander. Acta Horticulturae 804: 215-218.

2- Bahrehmand, S., Razmjoo, J. and Farahmand, H.
2014. Effects of nano-silver and sucrose
applications on cut flower longevity and quality
of tuberose (Polianthus tuberosa). International
Journal of Horticultural Science and Technology
1: 61-77.

Relative water ) . ol Jllie a5l L Xly e
o LS, gl Wlei, s ki 5 (content
S G el el S Sl S
38 remen das 158l merlf o oS
o8 P e 5 03 S Sl oS U
Olslp dlea=l 4 (Y0) ol ol O sy 5l
St o A5 0l 02 0 e 4 S B0 Sl
S5l Sl e RIS s R s S
5 Semss il Sded RIS el eld o
oMl 2l Cole ams 55 5 s i
2ol SKlssb =Y () bollus p S ok sa
53 01 J =Y 5 sl s fals 5 ACC T o lles
Ll wtl Sy gl Pl cls tals
55 S s oS Ll cmes 53 (VY) 5L sVE L
23 Ol A5 Ol S Lol Sles S e
S el 5l e e plly Al S S
LIS sl eds SIS eemen (Fr) ol al
LSS YY) e B s Sl Sl e el
ok ST A5 Al o (A) 35 5 (M) pgms i
slasl oyles o 1y St Gy el dS el
o s gl slis canl 5 68l b os esls ials
Sl 03l3 13 30 Cod 1y (gm Al B g i 2alS
(Climacteric) | S5l 3 sl o5 53 b inss 2> .())
¥l ris glackile S ol esls OLES g Aibe

@L:.c

3- Benzon, H.R.L., Rubenecia, M.R.U., Ultra, V.U.
and Lee, S.C. 2015. Nano-fertilizer affects the
growth, development, and chemical properties
of rice. International Journal of Agronomy and
Agricultural Research 7: 105-117.

4- Bernadac, A., Jean-Baptiste, I., Bertoni, G. and
Morard, P. 1996. Changes in calcium contents
during melon (Cucumis melo L.) fruit
development. Scientia Horticulturae 66: 181-
189.



IFAA Y ol FY

5- Chang, Ch., Y. and Miller, W.B. 2003. Growth
and calcium partitioning in LiliumStar Gazer in
relation to leaf calcium deficiency. Journal of
the American Society for Horticultural Science
128: 788-796.

6- Chau, C.F., Wu, S.H. and Yen, G.C. 2007. The
development  of  regulations for  food
nanotechnology. Trends in Food Science and
Technology 18: 269-280.

7- Clements, J.C., White, P.F., and Buirchell, B.J.
1993. The root morphology of Lupinus
angustifolius in relation to other Lupinus
species. Awustralian Journal of Agricultural
Research 44:1367-1375.

8- Cortes, M.H., Frias, A.A., Moreno, Pina, S.G., De
La Cruz Guzman, M.M. and Sandoval, G.H.
S.G. 2011.The effects of calcium on postharvest
water status and vase life of Rosa hybrida cv.
Grand Gala. International Journal of Agriculture
and Biology 13: 233-238.

9- Elad, Y. and Volpin, H. 1993. Reduced sensitivity
of grey mould (Botrytis cinerea) of bean and
tomato plants by means of calcium nutrition.
Journal of Phytopathology 139: 146-156.

10- Giraldo, J.P., Landry, M.P., Faltermeier, S.M.,
McNicholas, T.P., Iverson, N.M. et al. 2014.
Plant nanobionics approach to augment
photosynthesis and biochemical sensing. Nature
materials 13: 400-108.

11- Halevy, A., Torre, S., Borochov, A., Porat, R.,
Philosoph-Hadas, S., Meir, S. and Friedman, H.
2001. Calcium in regulation of postharvest life
of flowers. Acta Horticulturae 543: 345-351.

12- Helper, P.K. 2005. Calcium a central regulator
of plant growth and development. The Plant Cell
17: 2142-2155.

Iranshahi, A. 1998. The effect of good nutrition
on quality and longevity of cut flowers of
Gladiolus grandiflora L. cv. Oscar. Tarbiat
Modares Univ. Tehran, MSc. Diss. 128p.

14- Kaya, C., Kirnak, H., Higgs, D. and Saltali, K.
2002. Supplementary calcium enhances plant
growth and fruit yield in strawberry cultivars

13

grown at high (NaCl) salinity. Scientia
Horticulturae 93:65-74.

15- Kerley, SJ., Leach, JE., Swain, J.L. and
Huyghe, C. 2000. Investigations into the

exploitation of heterogeneous soils by Lupinus
albus L. and L. pilosus Murr. and the effect
upon plant growth. Plant and Soil 222: 241-
253.

16- Khosravi Mashizi, M. and Sarcheshmehpour M.
2015. Effect of foliar application of calcium and
potassium on growth, fruit yield and some
properties of two muskmelon cultivars (cucumis
melo ). Journal of Crop Production and
Processing Isfahan University of Technology 5:
295-310 (In Farsi).

Klepper, B. 1991. Root-shoot relationships, p.
265-286. In: Y. Waisel and A. Eshel (eds.).
Plant roots: The hidden half. Marcel Dekker,
New York.

18- Kokabi, S. and Tabatabaei, S.J. 2011. Effect of
different ratios of potassium to calcium on the
yield and quality of galia melons in hydroponic.
Journal of Horticultural Science 25: 178-184 (In
Farsi).

19- Liu, X., Zhang, F., Zhang, S., He, X., Wang, R.,
Feng, Z. and Wang, Y. 2005. Responses of
peanut to nano calcium carbonate. Plant
Nutrition and Fertilizer Science 11: 385-389.

17

20- Luiz, A.M., Fernando, L.F. and Ulisses, G.B.
2005. Preharvest calcium sulfate applications
affect vase life and severity of gray mold in cut

roses. Scientia Horticulturae 103: 329-338.

21

Michalczuk, B., Goszczynska, D.M., Rudnicki,
R.M. and Halevy, A.H. 1989. Calcium promotes
longevity and bud opening in cut rose flowers,
Israel Journal of Botany 38: 209-215.

Mortazavi, S.N., Bagheri, F. and Bahadoran, M.
2016. Some characteristics of tuberose as
affected by pre-harvest application of calcium
chloride and gibberellic acid. Advances in
Horticultural Science 30: 69-74.

22

23- Nazari, F., Farahmand, H. and
GhasemiGhehsareh, M. 2014. The Effects of
different amounts of natural zeolite on

vegetative and reproductive characteristics of
Narcissus tazetta L. cv. Shahla. Journal of Plant
Production 2: 39-48.

Nazari, F., Farahmand, H., Khosh-Khui, M. and
Salehi, H. 2007. Effects of two planting methods
on vegetative and reproductive characteristics of
tuberose (Polianthes tuberosa L.). Advances in
Natural and Applied Sciences 1: 26-29.

25- Palta, J.P. 1996. Role of calcium in plant
responses to stresses: Linking basic research to
the solution of practical problems. HortScience
31:51-57.

24

26

Picchioni, G.A., Valenzuela-Vazquez, M.,
Armenta-Sanchez, S. 2001. Calcium-activated
root growth and mineral nutrient accumulation
of Lupinus havardii: ecophysiological and



IFAA Y ol FY

horticultural significance. Journal of the
American Society for Horticultural Science 126:
631-637.

27- Raese, J.T. and Darak, S.R. 1991. Importance of
calcium in 1991 for production and fruit quality
of Anjou pears after the winter freeze of
December 1990. Washington State Horticultural
Association 86.

28- Ranjbar, S., Rahemi, M. and Ramezanian, A.
2018. Comparison of nano-calcium and calcium
chloride spray on postharvest quality and cell
wall enzymes activity in apple cv. Red
Delicious. Scientia Horticulturae 240: 57-64.

29- Reddy, A.R.G. and Sarkar, M.M. 2016. Studies
on the effect of foliar application of calcium on
post-harvest, corm and cormel production in
gladiolus CV. Summer Sunshine. International
Journal of Agriculture, Environment and
Biotechnology 9: 89-94.

30- Roger, G.S. 2006. Development of a crop
management program to improve the sugar-
content and quality of rock melons. Horticulture
Australia Project Number: Vx00019.

31- Seyedi, N.A., Torkashv, M. and Allahyari, M.S.
2013. Investigating of the effects of calcium
concentration under hydroponic conditions on
quantitative and qualitative growth of Lilium
“Tresor. Journal of Ornamental and Horticultural
Plants 3: 19-24.

32- Souri, M.K. and Mahdavi, M. 2015. Effect of
different calcium concentrations on quality
parameters of two rose cultivars under
hydroponic culture. Journal of Crop Production
and Processing Isfahan  University of
Technology 5: 189-197 (In Farsi).

33- Starkey, R.K. and Pedersen, A.R. 1997.
Increased levels of calcium in the nutrient

solution improve the post-harvest life of potted
roses. Journal of the American Society for
Horticultural Science 122: 863-868.

34- Tan, W., Meng, Q.W., Brestic, M., Olsovska, K.

and Yang, X. 2011. Photosynthesis is improved
by exogenous calcium in heat-stressed tobacco
plants. Journal of Plant Physiology 168: 2063-
2071.

35- Tang, C., Robson, A.D., Longnecker, N.E. and

Greenway, H. 1993. Physiological responses of
lupin roots to high pH. Plant and Soil 153: 509-
512.

36- Tantawy, A.S., Salama, Y.AM., Abdel-

Mawgoud, A.M.R., Ghoname, A.A. 2014.
Comparison of chelated calcium with nano
calcium on alleviation of salinity negative
effects on tomato plants. Middle East Journal of
Agriculture Research 3: 912-916.

37- Tobias, R.B., Conway, W.S., Sams, C.E., Gross,

K.C. and Whitaker, B.D. 1993. Cell wall
composition of calcium treated apples
inoculated with Botrytis cinerea.
Phytochemistry 32: 35-39.

38- Torre, S., Borochov, A. and Halevy, A.H. 1999.

Calcium regulation of senescence in rose petals.
Physiologia Plantarum 107: 214-219.

Uthairatanakij, A., Jansri, S., Jitareerat, P. and
Kanlayanarat, S. 2005. Effect of preharvest
calciums spraying on gamma irradiate
inflorescences of ‘Walter Oumae 4N’
Dendrobium International Symposium “New
Frontier of Irradiated food and Non-Food
Products” 22-23 September, KMUTT, Bangkok,
Thailand.

40- Volpin, H. and Elad, Y. 1991. Influence of Ca

nutrition on susceptibility of rose flowers to
Botrytis blight. Phytopathology 81: 1390-1394.



\YAA (Y o_)Lo.fu ARSI (;)1}.11 wu e ) Jalcf LSLC":‘A}}' e

The effect of foliar application of calcium chloride and nano-
calcium chelated on vegetative, reproductive and post-harvest life
of tuberose (Polianthes tuberosa L.)

Nazari F.
Dept. of Horticultural Science, College of Agriculture, University of Kurdistan, Sanandaj, I.R. of Iran.
Abstract

Calcium is one of the most important elements in the plant's cell walls, due to its various
functions in plant metabolism, play an important role in the quality of horticultural
plants, especially ornamental plants. Nutrition the different of cut flowers that have bulb
storage organ such as tuberose (Polianthes tuberosa L.) with calcium fertilizers is a
necessary requirement. Therefore, in this study, the effect of calcium nutrition with two
sources of calcium chloride and nano-calcium chelated on vegetative, reproductive and
postharvest life of tuberose (Polianthes tuberosa L.) was investigated. The experiment
was a completely randomized design with 5 treatments and 4 replications. Treatments
included calcium chloride with two concentrations of 1.5 and 3%, nano-calcium
chelated of 2 and 4 ml L™ with control (distilled water). By planting of bulbs and
reaching the plants to 10 to 12 leaves, the spray of two sources of calcium was started
and repeated every 4 days to 5 times. The results showed that both calcium sources had
positive effects on some of the properties mentioned in tuberose, and the effect of nano-
calcium chelated was better in most traits than calcium chloride. The highest leaves
fresh and dry weights, leaf area, fresh and dry weights of bulblets and root, and also leaf
number, length, diameter, number of florets, fresh weight and postharvest life of
flowering stem and were obtained with 4 ml L™ nano-calcium chelated spraying. The
fresh and dry weights of mother bulbs did not significantly affected by the nutrition of
both sources of calcium and also the highest number of bulblets were observed in the
control treatment (without calcium spraying). In general, the use of calcium, especially
in the type of nano-calcium chelated with a concentration of 4 ml L™, by increasing of
the number, area, fresh and dry weights of the leaf, as well as fresh and dry weight of
the root, improved the reproductive and postharvest life of the tuberose.

Key words: Nutrition, Postharvest life, Calcium, Tuberose, Bulbous plants.
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