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Effect of y-aminobutyric acid and spermine on morphophysiological traits and
pigmentation of Rosa damascena Mill.
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ABSTRACT

In order to evaluate the effect of y-aminobutyric acid and spermine on some morphological and physiological traits of
Damask rose plant, a completely randomized design was carried out in spring and summer 2017 and in Zanjan
University in three replications. Experimental treatments consisted of three levels of gamma aminobutyric acid (1, 5,
10 mM) and three levels of spermine (0.5, 1, 1.5 mM). The evaluated traits included morphological traits (plant
height, number of flowers, number of flowering branches, plant shadow diameter, average number of flowers per
branch and petal dry weight) and physiological traits (total chlorophyll, chlorophyll a, chlorophyll b, carotenoids, leaf
flavonoids, petal flavonoids and peroxidase enzyme activity). The results showed that there was a significant
difference in all the traits, except plant height, plant shadow diameter and number of flowering branches, compared to
the control. Based on the results the concentration of 5 MM gamma aminobutyric acid and 1 mM spermine improved
the morphophysiological traits in reproductive stage.
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Table 1. Physical and chemical properties of the soil used in pots

EC H N PO~ K* Organic Ca* Na* Sand Silt Clay
(dsm™) P (%) (%) (%) matter (%) (meq.I") (meq.I") (%) (%) (%)
2.1 81 016 0043 0.051 0.12 42 35 70 6 24
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Table 2. Results of variance analysis effect GABA and spermine on morphological traits of Rosa damascena Mill.

Source of

Mean of squares

variation df Pl_ant Number of quber of _Plant Number of fowers Peta_l dry
height flowers flowering branches diameter per branch weight
Treatment 6  253.20ns 2052.62” 62.71ns 13753 ns 4207 14474
Error 14 19195 7176 197.19 334.80 0.08 5.54
CV% - 13.17 5.05 45.22 16.61 5.09 10.39
ns, *,** : Non significant, significant difference at 5 and 1% of probability levels, respectively. Aoy ) g0 mhaw jo ls gire glas g o S iglas 39 e
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Table 3. Results of variance analysis effect of GABA and spermine on physiological traits of Rosa damascena Mill.

Mean of squares

Source of df Total Chlorophyll  Chlorophyll . Leaf Petal Peroxidase
variation Carotenoids . . A
chlorophyll a b flavonoids flavonoids activity
Treatment 6 0.023” 0.0074™ 0.0053™ 421E-9” 1.02E-6” 1.85™ 6.04E-14"
Error 14 0.00051 0.00022 0.00013 5.19E-10 4.45E-8 0.06 7.30E-16
CV% - 2.80 2.92 4.13 5.98 1.74 2.00 5.15

ns, *,** : Non significant, Significant at 5 and 1% of probability levels, respectively.

cuils walss oLl 5l oo 5 S 5 coiS
sk 5 L (Kudori & Taba'i Aghda'i, 2007)
L osolosne jobar &b oz )L 50 5 g osbe
K ONCII C T CE P NCITFR N
oole g 5 J5 olaws iy 5 <8l Sl ol
A Sk VB L et e ol gy
Ashrafuzzaman ) o <ol el S 5 g0 giel LIS
S grgianl Ll Yoo Lo o ,lews (et al., 2010
PSR PR S PRSP I RN SR W
1o ol s g o JF s dalS s da S daasls
, (Bayanloo, 2017) cuils uily, (sxj olS
5 el S piggie] LS 058 %00 slagiales]
Stellaria o, owija Ve bz 9 o
b ws, kls cos |y Lemna 4 longipes
6350 1 (Kinnersley & Lin, 2000) sls !5l
2LS sloaisS o saslill ol 5,9 sl LIS

s Sl (s rimwgd glacdls sgge Jdoa

el o0 oSy ebel edgen] per O
“elSe ;00 b 00 sk ad hisb 5 (Jobe
O e llioe b e (STl —u b sl
2 2lS slagge e pecadle anld g5 oobe
g ansls 23U Lol & (g, alo s I il Job
wsee RPN (e S Gl Gk cnl
V0. cdale (Deewatthanawong et al., 2010)

PUNCIVONEN PR | ERNC S SR NUSUO U PSR S0 N

Aoy ) g 0 e (ol e Dglad g o S Dglas S sk s

asLi yo S5 olawi bawgio g digy yo S5 oo
Soyigr gimal LI S ols lis sdelcwwsa =l
Se gl jo Wy 3 5 ol el 5 d]
50 U5 olass o s (V) Jauz) ol lo pre do o
b sl Sy giel LS Voo lo Ve Lo
(F USE) el cavons wgr yo 5 V0 ke
et el Bl Glaclale (o o iz
Ot s 50 IS ke b Vs e SO
sdeliowsdy s (VY JSo) ols Cawoas 1) sz
Cao (o delh 4 Cad bles den Sl oly olas
aoy K mhe o Sl o 5 sl lawgis
ol o oSles VL (VY Jga2) 0d logine
gl LE Yoo oz clale o by can
b a5 090 el Ygaidhon oy Sl oS
sl LIS Vgo oo gy Jlad 3 () JS) 4 az g
3 s a2l jo 8 ol lawgie duwl S g
S Sl Sy el L Yse oo Ve Lo
P e e oS Lo bl e (0 JSo)
Y orlnle adloe 205l Shj Cdo
Foolaws 2o 5 SYsb 0j90 S b olS ol
@ (S olS jo U5 slaws a5 asl ansls i
2o plsrg Ol bl 5 S (g55dol> ol S
e o J5 ol plal op 5 sied )l (izeen
S adlbse ol IS sl Sl er g (S
g 30 G5 SR Ol CekS 5SS g



e Se)5e 59850 Slao 51 (ren sl 5 sl Sy el LIS 3l 1) San 5 e oy

Gy Ol RS Czge ol 0 eyl
e Gl e 8 syt S5 slaalsr
Wil oS o Lodew! § oluwe S
a8 oo 305 5 s sloais]3 55 bosl Sl
58 2555 S ol anagi 5 SIS (om0

(Liu et al., 2006)

S 5 SS9
2l Gole g oglas ode] Cawddy =l rizen
L b sle @lizes mobhw o doye S mlaw

SES (3s S9y Gremd 9 Sl Sy gl

ol ol F U8
7
S a
s © i
o
5" :
5 4 -
£ f
3
2 I
& 2
2
Tl
0
G Q
2, 7, >

v “t, s,

e
I
% %

s obS 0 wels bl s bapeell S
6 ,les (Zadnour et al., 2011) cusls JgdIS
S5 y0 azdS olaad ol 38l Crge (e sl Y g0 Lo
0 I8 slaasly o axls olaws L;w‘ Oﬁ.ﬂ
ol ol sals les 4 cand by d S e Sl
Sleslannl jo Lialy g (siag) sl Shy yo o gxe
O sbJUl Glaaz o (o,S ks 0 e gl
0093 S| Joe b LS5, o r°......15 J.MJL\‘SA oolS
05 g0 Gl ol Jish g e iol8l cely
sl ezl adsl o)lgo Laa> 4 'als.?ﬁ.m‘ 30 e g
o,,5 (Zadnour et al., 2011) sl oS,5 5

b
de I i
< ) )
«O,(> (o,]) 0,(>

7 17 7/ /

J I

’?)/9 0)@ ’7)@ %

Treatment

Figurel. Mean comparison effect of GABA and spermine spraying on average number of flowers per branch in Rosa
damascena Mill.

Flower number per plant
=
o
o
(]

L b bc
d I I
K & “ “, %, %, %,
o 25 ’ 5
4, %, “1, 2,
Treatment
Figure 2. Mean comparison effect of GABA and spermine spraying on number of flowers per plant in Rosa
damascena Mill.
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Figure 4. Mean comparison effect of Gaba and spermine spraying on chlorophyll content in Rosa damascena Mill.
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Figure 5. Mean comparison effect of Gaba and spermine spraying on carotenoid’s content in Rosa damascena Mill.



e Se)5e 59850 Slao 51 (ren sl 5 sl Sy el LIS 3l 1) San 5 e oF

Pz el Gl ol Jed oloS 5 ol s
(Hajiboland & Ebrahimi, 2013) cuils o o il
o INVITO Lyl )25 55 el V505,500 O Lo
zoo Jsb aw ;0 JS gl (yliee o cme 20133
Erly g S5 50 gl YYe g Yoo YV
Younesnia ) ols cawsdy |y ol (p e 5 W5
2 ol b 9,5 56 550 omran, 2015
Slosel GVl b sl cdld Gl s,
T e K TR
51 sloyeni; (sdle slaJsSUse olsieas el Ly
ialdl 4 anles gllel, 1, by sla ST
Cool ol @l 5 (o slligal VT Jesd cudlad

.(Hajiboland & Ebrahimi, 2013)

16
L, 14 b 2
3 12 d T
s
25 10
gE °
3% ¢
4
2
0
q e e
“p, 7, A
v u,

cd
T
%

ORIl 2 sl Sy sl LS pnilSe

g S Jdody el (See S5 35 l5ee
S 25 Eely wdly jo a5 00gs Wligel VT L o 351
Sslsn b e S9doe lglion S e
Gadgdl Ol 5 el (e Sl 5 e el
ot 5 sadgdlh SluS 5 e Gl 005 e
ol olBl 5l Wles ool SOy gr sl LS Hlens
@ badglsn Jod g e 0 1550 bag)
oY1 ol 3 Jstee o ol GI38 o%
P58 DS 5 s e 50 w3l gl o5 LSse]
Soleimani ) coul ouds &b (anlaaeighd o5 g
g0 byl L opu)ls (aghdam et al., 2016
2 5 0 SULgel (VT Juid ol cudlad ol

a
I I c
) <) <.
L L %

7
2 9, ’ 75

97,9 % ’?747 %

Treatments

Ghozme 5 S5 0555908 (s5ime o sl 5 Sl G giel LS ol Jslome 51 (5 Sils duglia . # IS
Figure 6. Mean comparison effect of Gaba and spermine spraying levels on petal flavonoid content in Rosa damascena Mill.

1.4E-02

1.3E-02 T
1.3E-02

1.2E-02 T

1.2E-02

1.1E-02 T

1.1E-02

1.0E-02

9.5E-03

Leaf flavonoids (mg/g FW)

o %, %, %

7
0 Z 7 75

2 7, 2
2 “a, 2 4,

Treatment

oo J5 S 51 w55 (S5 (sl 5 Sl S gy sl LS 3G Jlome 1 (nSilis aglie ¥ S5
Figure 7. Mean comparison effect of Gaba and spermine spraying levels on leaf flavonoid content in Rosa damascena Mill.



av VE- ol ) 8,Les O 80 ol SLEL psle

o9 b oy o) Ygehes Voo Lo g ol
» ogde .(Hemmatjo Mahmoudalilo et al., 2016)
Ol 2 sl Sosis st LIS it 5o il
oS ool sad Sl o o] 5T sl 3T codled
Iy peitae bt sl SoySg gl LIS
Zeslylo 1y 5T Jlad slaaisS azgi b o)l
Sl Sy gl L Yoo o o jles
oS o 3lamSTy il Sodlab (g5, 1y b i
el L (Bayanloo, 2017) <ol aily,
oSty 5l sl opm; (dle laJsSge Olgreas
el lil oS anle se gslailely 1 elas
Db ol @ 5l (K SlasT ST slaes 5
Slales b sla 5 pbl sl 3k sl
ol cdls il 4 e el L calis
Emraei ) ob sl g plob Sy 03l 59 50 lasnsTy,
5 ol sl s,lis St (tabar et al., 2016
el bl bl b cuie 36 L bLs)|
0955 gl Gemes SLLS 5o slaSly w3l
Emraei tabar et ) cowl oo 53 9> 9 bigw covmw
5 sl el o ShenSgn mpl codled il
L oyl (Chai et al., 2010) ol 065 jgus s
colld b3l Corge il 4o S e Voo il
23,5 Lyegyindl olS o ST BT slaps 5l
SylS 31 s cilanST T glap T colles a3l
lagmelihy ood il 5l (20 Glgices 1) boeel b
OeSh Sl gle oS cdls (g sladsSee b

(Alborz et al., 2013) 54 oo o]

o 9.0E-07

> 80E07

SE 70E07

25 6oE07 . 2

S 2 50E-07 d ¢

g% 40E-07 =

S5 30E07

S 20E-07

&E LOE07

3 0.0E+00

G o o
“, 7,

STy o 3T Clad
wpl cdld g Selal 5l saslcassa =L
giel LI Calisce zobw ol plas slasTy,
Ole 5o GRIPBl com ol 5 a5
4 Camnd 0 )0 S5 s )0 5lownS Ty 51 o Jled
4 Sl ST el LS Vg0 oo iy g (!
ol plas Bl Cladss w0 iSlas
Sl o sel LB led o3k sl
@ Cwglis Ll L1, oblS os, (GABA)
o s glpy] ol s L i
oRlBl Slis Sl Oers adsl )l
S g gel LI (Barbosa et al., 2010) aao
Oy el ¥ S lgieas (GABA) ol
‘5LQA.\)TJ.9 )o 9 AW ‘;LA.AJLA-MJ oltf &)L}
Ll zolow b g0 55,0 oS calize (G55l 58
Slews (Bown et al,, 2002) wb oo il SOl
LgL{ba}:..c 5o M‘ g_i:)..uy wT L )yio&m '
oyl el ol w@ilso pw jo ead Ll g0
(Wang et al., 2014,b) cils Jlos w0 |y slansy
Soyisr giol LE b oads jlad gslo 10 izen
oz 5l Glaast (ST Glam sl el ol
Oepian ((Yang et al, 2011) cé, YU jlaeSyp
e b L3 olS s jlanaSgp wl cudled Gliee
Sl o 139 el LIS (Fathollahi et al., 2016)
ol ohls ol o 1) SlanSgn mpl cudlad

a
i I b
$), <), <),
% L 2

“© o / 7

o 2, >
% ’7)47 ‘1 0)/9

cd
I
%

Treatments

oo 5 5hannnSTy o 5T Ellad (e 2 ot sl 9 Sl S 1592 gnal Lol (2l Jglone Sl (Siloe dnsliia A JSC5
Figure 8. Mean comparison effect of Gaba and spermine spraying on peroxidase activity rate in Rosa damascena Mill.
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