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Fig. 1. Interaction of polyamine (1 mM) and chitosan on hull firmness of fresh pistachio fruit during
storage. Mean values with the same | etters are not significantly different at P < 0.05 (LSD).
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Fig. 2. Effect of polyamine (1 mM) on kernel firmness of fresh pistachio fruit during storage. Values
with similar letters are not significantly different (p < 5%).

o b sl s 1 (550) SLeoll es0 b 5S) a35 ey s sae Sie i 5 (HYseilee) Guel Sl 53l -Y K
I ad b gl e @l 70 Jlaiad mhaes 50 LSD ¢ 5051 Geleslys slites

S50 9 G gy Cugh) oy
Slade 3 Lagual b ol slas b sud Hlas (slas se «S uls oL Lajlas (s Sl demlia sladasss

ild e (o Cnl 59 5 s Sl A s (Sleolil (o sads Hlas (slas sie 4 i (5T o gy sk,
Ladadh .cutls (Sloslil (o Gatvosaeal 5 oo spesl 4 o o gy sy sm oo 53t 3B a3
L S alasgae G Gol 5o 5 @b (ralS e g gy (Slaslsl Glod (il 81 b S g 0T 51 (Sla (g pa
(50 gs o0 suly i g 4 S las e 4o ol (g5 B s ghay Hlale ) o gs sadisaly (S g G 93S

(YJS.«L)AJJJJJ‘JJPJA

OControl  EPutrescine  BSpermine  OSpermidine

45 - ° N
540 - I o
2\,3g 1 FrE] o f';,a} g
o 530 { =AY ¥ 2 = )
€254 | R4 o o & 5 o2
3 g o 7 A & oA R
©20 4 [ B & B o4 4 4
¥ R o R 0 R4 o
T15 1 | B4 &= R 0 ) A
& 8 5 8% o 2 2
I8l B 3 3 3 0 9
= ] e e ] ey by
Z o0 N 5 f 5 4 R
20
Control Chitosan (1%)
el o) 50
Storage time (day)

Fig. 3. Interaction of polyamine (1mM) and chitosan coating on hull water content of fresh pistachio
fruit .Vaueswith similar letters are not significantly different (p < 5%).
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Table 1. Interaction of polyamine and chitosan coating on total chlorophyll (TChl) content of fresh
pistachio kernel.

sala oly s RS
Control Chitosan Mean
bl s
Storagetime
Polyamines 0 20 40 0 20 40
Lacpel b
Control 0.27+0.02° 0.27+0.01° 0.26+0.01° 0.28+0.02°® 0.27+0.01° 0.26+0.01° 0.27+0.01°
aald

Putrescine 0.34+0.022 0.33+0.01* 0.32+0.012 0.35+0.022 0.34+0.012 0.33+0.012 0.34+0.012
O 53 92
Spermine 0.32+0.02%> 0.31+0.01% 0.29+0.01° 0.32+0.02® 0.30+0.01% 0.29+0.01® 0.31+0.01*
Oneoges!
Spermidine  0.31+0.02% 0.31+0.01® 0.29+0.01® 0.32+0.02® 0.32+0.01® 0.30+0.01®* 0.32+0.01®
e sl

Mean 0.33+0.03%° 0.31+0.04° 0.29+0.01° 0.33+0.03° 0.31+0.04> 0.29+0.01°
oSl

Mean 0.30+£0.01° 0.32+0.012

oSl

Meansin each column with similar letters are not significantly different LSD (p < 5%).

Gy {:J.tau‘g:aS.nJumu

590 % oo eah Hlad slas gee 0 s (g ib (Sidd so (edld 5 lagael b b sad jlas slas s
O Sl mae sl® T 3w 555 Ve 5 (Sleslal Jsl 5uu 5 S oo wia g Hhassa s Sloslol 5 aa
b Sy (S5 Gad s 48 ol Lt i s Ladan i saaliie aal lag 5 Lagual L 5,8
i soloolsl o Sk po pedll glasuedd (BalS caw G5 6S 050K 50 Sy (RalS Jle il o0
aS9ss o Hlad (s 359 Lo 4S5 (alas sue 5a (Sleslal 51 U8 Loy s Loy oS paals o i (F JS)
S a5l 3l ams 505 Fe oS3l o) 5 58 any p g slos S pad Lt 558 5 w0 S sualite
(0 JSd) ad saaliie g 438,55 o) g T 555 olas € Sgas

78 5V agaa o B Sleslsl Shaas o Sepladl 55, ¥ 5 Y slagle) (o ash cuusy saa edls
o s i san paald 51 (Sleslil Shass 555 ¥ o) o GIHSAS 85,8 oS dlasu 0 S lasy Slals
580 ¥y o slagle o Gl Qo 5 OIS L sadisnls (i g LA gae G sUloAre S (s 0
(P JSd) ads saalin Sl

YOA


https://dorl.net/dor/20.1001.1.16807154.1397.19.3.4.8
http://journal-irshs.ir/article-1-189-fa.html

O Spermidine

W Spermine

2 ¥ Ka
Las3

i
=0 JS&

3) ads saalie

NYRIRY)
CMA}#&QJLﬂAuéihi
e d @‘J;fu.u‘ c’“‘“ﬁ

Lo sre (s (sula e

3993 ol s suds

DDSAS b sad Hlagid gy slas sae

M S i S il 3]

- &
[

Putrescine

o4

@ Control

) _MJL%kNQ;é

(=2 o
= c
S 5
© §e)
= —_— —
- — m . .
R = 73
o .Mu o Mw
=~ 4 m " 3
e .
S ——— I | S .
o DD R
N R m s 4 £ _M_o 3 5
2573, 2 gl w 2 (.
Svhg 52 4 319 4 35 73
S sa- 5 = S - w
a9 = /D\ IM = S .W o .9 : . v
ECEREN £ osrti 409 Es
e - g A % 5= 5 6 Jr 4 3
S & m ~ ] o <! 3 m n 3 8 4 3
© = o) =2 b} m = T = 4 2 1L o 3
oe =R 2 mﬁ..v.«.uJ - 4 3 w
p - I3ty g FiE IR R
e R o R o e o e = . " .
LIS 28523 ° 2 prRrrRy © 18523 B g i
e ww [} m uv. % [ ] M.J () c m UJ. ,m_. 5 I _
2 o - o O . :
u.m m““ m - ® u:m = u NJ ﬁ 2 Mﬁ M
e SEd 3 2 78 59 4 42 33
) @ m.qT va O.qv w 4 6 -
L) 5 ©0 IM» 5 =0 K 2 %y
s = m t .Wl S o .
» 8o ° = B2V 2 v, 5 2
& 3 9 ]
m m A@ ] .m m 9 9 x U 3 “
—~ w ) 3
5 m %,,\w 5 S i) o8 % o) m *M * m
£ 835 5 £ £ R
S MHll f & O O — — ' N B ) m
© R w 3 . ~8 > e
e 9d 9 L=« twu i 9
— m .uJ = m " .@ Aﬁ .
55 ¢ aq = ] 3
) "1 98] 1 - — A
5= — e iy < 5 ! “ u
N 2 d 3 SIS, 52 & 3 *
SR = ) 8= o o ) 3
r.m % I.I@ 4|M\ T T T T T T T T T T ‘m % ’ z 6 ; &
be! L I : * ER
5§37 % 4 LQBYRIMgwo c= % 4 J 3 i
g > o w_a Xapul ewoyD m > 9 a1 M_u
g g ¢ = w
. 3
Jo R e 556 5 Y% w 3 :
R =% 2 M
< 5 6 h Y
5> 3 o 37 .
- \
T T 2 1 M

OJLB‘;LA_ﬂ
=

slae e
!

[ £0-G0-+20z Uo Jrsysi-feunof woy pepeojumod | [8'%°€'6T 26T ¥STL089T T'TO0T0Z 240 |


https://dorl.net/dor/20.1001.1.16807154.1397.19.3.4.8
http://journal-irshs.ir/article-1-189-fa.html

R i

& Chitosan (1%)

J.A_I_a.u

“)Aﬂdﬂb&b&d&ﬁéﬁ&)\}muaw

oLlKaa 5 5l b
555 9 olass Lo (S
(A
m Control

sad saaliin Sle,lal )

90 solas 5

YF

Xepuly |pUS
Mo oCsrTesS # e st
xopul ajbue anH z

o} Kw @ &,
= — g
e
1z ! m T
£ .9 N 3 3
M ..m« M m mv M M«v |\M\_4
£ 8 33 3 D3
222 g 2 ] S = — r3
Locaias ) uJ w o) =t m TM;V —_
= 4 w 21 W o . 3
m m/v 9 £ & _-00 3
whm w o © B v g, ,Mv
; = Lo 0D
4% ¥ B € w7
5 x A m. on 2>
- w w» 50 - 4
5 ; p = el
o s SR R S W/ A .uq —~ C ..m. =N d
oot . 8 O 1 g
0, Q%5 “ D,
A wpv@%ww 2 mmmmam.
- = X 5 . =
3 .m DfH ° a WM = m ST % X
;o By ¥ = 3= %W,u 3
.nw  oaod 4 T 3 88% 7
& € w ] S € & —
c neE D
oIl w _ _ T S.4 %
m M 5 = =) g m o]
—_ C L m =
I = 9 8 R S mwm<w$
s 5.2 ° ER 35
sy g5 1 32702
Fg 3 YE 4
283 3 E2d 3
= =85 4
i BE ™S>
28 52 § 2
c S :
O cx ° lm
e O Sz ¥ ™
o & E=] d 9
55 D
L2 Sw®
oo £>- 2
. )
< ~ <u_4 Y
. oy
> (@)]
T i

Seoa b glag siw (Gu0) Sleolsl sss0 (b oS! a3,

[ L0-50-1720z Uo J1'susii-feunol wouy papeojumo( ] [84'€6T L6ET¥STL089T T'TO0T'0Z :HOd ]


https://dorl.net/dor/20.1001.1.16807154.1397.19.3.4.8
http://journal-irshs.ir/article-1-189-fa.html

[ Downloaded from journal-irshs.ir on 2024-05-07 ]

[ DOR: 20.1001.1.16807154.1397.19.3.4.8 ]

e olas 5 Lagpe [l il 51 i oIS a3

@ Control Putrescine W Spermine O Spermidine
25

B} “ g -
e o8cd - _ &8Z4g c
20 {1 of4 b o &> & - o =
{15 B[E 8 —I] N 5
g N % N R ‘B |
S o e 2 ] o
S 104| R % % 8 5
7 < A ki a £ &
3 £ L 2 2 &4 ]
¥ O 54 k4 4 5 £ 2
3T
i & 0 20 40 0 20 40
B Control Chitosan (1%)
ekl o 50
Storage time (Day)

Fig. 8. Interaction of polyamine (ImM) and chitosan on chroma index of pistachio shell during
storage. Values with similar letters are not significantly different LSD (p <5%).
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Combined Preharvest Application of Polyamines and Chitosan Posthar vest
Treatments on Qualitative Parameters of Fresh Pistachio cv. Akbari

M. Barzaman S. H. Mirdehghan* and F. Nazoori*

Keeping fresh pistachio appearance after harvest had important role in economic value of this
produce. In this research, pistachio trees were sprayed with 1 mM of putrescine, spermidine and
permine 20 days before harvest. Foliar spraying by distilled water was considered as control.
Harvested fruits were coated by chitosan (0 and 1%) and stored at 2+1 °C and 90+5% R.H. The
fruits were evaluated at 0, 20, and 40 days of storage. The results showed that hull and kernel
firmness, hull and fruit water content, L* index in hull and shell, hue angle and chroma indices,
chlorophyll content were decreased during storage but application of polyamines maintained
these traits in comparison with control. The results also indicated that combined application of
putrescine and chitosan improved these characteristic than alone application of each.
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