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Supplementary Table 1  Effect of floral preservatives on qualitative attributes of fresh flowers

Flower crop Treatment details Remarks Reference
Chrysanthemum p-phenylene diamide (10 mM)-5 h Delayed leaf wilting Doorn and Vaslier 

(2002)
Ascorbic Acid-200 ppm+ Salicylic Acid-
100 ppm

Enhanced flower longevity, delayed 
chlorophyll degradation

Budiarto et al. (2022)

Ascorbic acid (50 and 100ppm) Spraying ascorbic acid extended shelf life 
and reduced leaf yellowing.

Varun et al. (2018a,b), 
Varun and Jain (2018, 
2021)

Citric acid (150 and 300 ppm), Aluminium 
Sulphate (500 or 100ppm) and 2% Sucrose

Improved flower longevity upto 19 days in 
cv. Kundan and 25 days in cv. White Regan 
with minimum leaf wilting and yellowing

Jain et al. (2014), Jain 
and Janakiram (2016)

Citric acid and sucrose Extended life of cv. Kanchil, cv. Shyamal 
and cv. Korcon Small

Jain et al. (2008 and 
2009)

400 ppm 8HQ + 400ppm citric acid + 3% 
sucrose

Minimum weight loss, maximum flower 
diameter, maximum chlorophyll, and no 
leaf yellowing

Jain et al. (2016)

Jasmine Silver nano-particles (20 ppm) Extended fragrance and shelf life Mohanasundari et al. 
(2018)

Jasmine 4% Boric Acid + Cold Storage (5°C) Extended shelf life to 174.6 h Manimaran et al. 
(2018)

Rose Graphene Oxide (GO) 0.15 mg/L Reduced xylem vessel blockage, delayed 
ageing, and extended the vase life

Wu et al. (2023)

50 ppm 8-HQC + 1.5% sucrose Enhanced life upto 18.66 days compared 
to control

Jain et al. (2006a, b), 
Thakur et al. (2006)

200 ppm 8-HQC + 3% sucrose and packed 
in cellophane

Improved post-harvest life (20.28 days) Jain et al. (2007)

Spider flower 
(Grevillea spp.)

S-carvone (0.636 mM) and 4-hexylresorcinol 
(2.5 mM)

Prevented stem end blockage by inhibiting 
suberin deposition

He et al. (2006)

Spider Lily salicylic acid @50 mg/L as spray and 
polypropylene packaging 

Improved all quantitative and qualitative 
parameters of flower buds.

Mangave (2014)

Tuberose 0.5% sucrose + 15 ppm nano-silver Maximum chlorophyll content and lowest 
electrolyte leakage under 15 ppm nano-
silver.

Asgari et al. (2013)

4% Boric acid and packaged in muslin 
cloth bags

Longest shelf life, larger floret diameters, 
reduced respiration rates, and lowest 
physiological loss in weight 

Singh et al. (2022)
Priya et al. (2022 a, b)

Supplementary Fig. 1  Cold chain management of fresh flowers (A conceptual diagram).



1290 [The Indian Journal of Agricultural Sciences 95 (10)

146

1st, 156841 Supplementary Fig & Table

Su
pp

le
m

en
ta

ry
 T

ab
le

 2
 

O
ve

rv
ie

w
 o

f a
dv

an
ce

d 
tre

at
m

en
ts

 to
 e

nh
an

ce
 p

os
t-h

ar
ve

st
 q

ua
lit

y 
an

d 
lo

ng
ev

ity
 in

 fl
ow

er
 c

ro
ps

C
la

ss
ifi

ed
 

tre
at

m
en

t
Em

er
gi

ng
 tr

ea
tm

en
ts

Fl
ow

er
 c

ro
ps

Tr
ea

tm
en

t
Fi

nd
in

gs
R

ef
er

en
ce

s

Ph
ys

ic
al

 
tre

at
m

en
ts

A
rti

fic
ia

l l
ig

ht
 (L

ED
)

C
ut

 R
os

es
 (R

os
a 

sp
p.

)
U

V
 +

 L
ED

 li
gh

t
Ex

te
nd

ed
 v

as
e 

lif
e,

 in
hi

bi
te

d 
ba

ct
er

ia
l 

pr
ol

ife
ra

tio
n 

at
 s

te
m

 e
nd

s.
H

a 
et

 a
l. 

(2
02

0)

R
os

e 
cv

. J
um

ili
a' 

an
d 

cv
. 

'S
am

ur
ai

'
LE

D
 (R

ed
: B

lu
e:

 F
ar

 re
d)

Im
pr

ov
ed

 p
os

t-h
ar

ve
st

 lo
ng

ev
ity

, q
ua

lit
y 

an
d 

de
la

ye
d 

se
ne

sc
en

ce
.

R
ez

ai
 e

t a
l. 

(2
02

3)

O
zo

ne
La

nz
ho

u 
lil

y 
(L

ili
um

 d
av

id
ii)

O
zo

ne
 tr

ea
tm

en
t

Si
gn

ifi
ca

nt
 re

du
ct

io
n 

in
 d

is
ea

se
 in

ci
de

nc
e 

fr
om

 
Pe

ni
ci

lli
um

 g
la

di
ol

i a
nd

 P
. p

ol
on

ic
um

 a
nd

 
co

nt
ro

lle
d 

pa
tu

lin
 a

cc
um

ul
at

io
n.

Zh
an

g 
et

 a
l. 

(2
02

3)

Pl
as

m
a

C
hr

ys
an

th
em

um
Pl

as
m

a-
ac

tiv
at

ed
 w

at
er

 (P
AW

)
PA

W
 h

ad
 h

ig
he

r e
ffi

ci
en

cy
 d

ue
 to

 it
s 

hi
gh

er
 

ac
id

ity
, e

nh
an

ce
d 

ox
id

iz
in

g 
ab

ili
ty

, a
nd

 
in

cr
ea

se
d 

fo
rm

at
io

n 
of

 re
ac

tiv
e 

sp
ec

ie
s.

A
rc

eg
a 

et
 a

l. 
(2

02
2)

R
os

es
C

ol
d 

pl
as

m
a 

tre
at

m
en

t
Pl

as
m

a 
irr

ad
ia

tio
n 

at
 2

0 
kV

 fo
r 4

–8
 m

in
 a

nd
 1

5 
kV

 fo
r 8

 m
in

 c
om

pl
et

el
y 

su
pp

re
ss

ed
 g

ra
ym

ol
d.

 
Ja

hr
om

i e
t a

l. 
(2

02
3)

G
am

m
a 

ra
di

at
io

n
Tu

be
ro

se
γ-

irr
ad

ia
tio

n 
Pr

ol
on

ge
d 

th
e 

sh
el

f l
ife

 o
f fl

ow
er

s.
G

ho
sh

 e
t a

l. 
(2

01
6)

El
ec

tro
ly

se
d 

w
at

er
C

ut
 ro

se
s 

Sl
ig

ht
ly

 a
ci

di
c 

el
ec

tro
ly

ze
d 

w
at

er
 

30
µL

/L
 H

O
C

l t
re

at
m

en
t r

ed
uc

ed
 B

ot
ry

tis
 

ci
ne

re
a 

by
 7

1%
, e

xt
en

de
d 

va
se

 li
fe

, a
nd

 
m

ai
nt

ai
ne

d 
pe

ta
l c

ol
ou

r.

K
im

 e
t a

l. 
(2

02
3)

C
he

m
ic

al
 

tre
at

m
en

ts
Es

se
nt

ia
l o

ils
R

os
e 

Pa
pe

r c
oa

te
d 

w
ith

 a
 m

at
rix

 
of

 b
ay

, f
en

ug
re

ek
, a

nd
 le

m
on

 
ex

tra
ct

 (1
:1

:1
 ra

tio
) w

ith
 3

%
 

su
cr

os
e

Ex
te

nd
ed

 s
he

lf 
lif

e 
by

 8
–1

0 
da

ys
 a

nd
 re

du
ce

d 
sp

oi
la

ge
 m

ic
ro

or
ga

ni
sm

s.
Sh

in
de

 e
t a

l. 
(2

02
3)

C
itr

on
el

la
 o

il
G

er
be

ra
C

itr
on

el
la

 o
il 

@
40

0 
pp

m
En

ha
nc

in
g 

th
e 

va
se

 li
fe

 b
y 

re
du

ci
ng

 th
e 

ba
ct

er
ia

l l
oa

d.
Sh

ra
va

n 
(2

01
7)

M
el

at
on

in
R

os
e

M
el

at
on

in
 (M

T)
 s

ol
ut

io
ns

 fo
r 

30
 m

in
ut

es
0.

2 
m

M
 M

T 
ne

ar
ly

 d
ou

bl
ed

 v
as

e 
lif

e;
 in

cr
ea

se
d 

ph
en

ol
 a

nd
 g

lu
ta

th
io

ne
 c

on
te

nt
; i

m
pr

ov
ed

 
m

em
br

an
e 

st
ab

ili
ty

.

M
az

ro
u 

et
 a

l. 
(2

02
2)

Po
ly

am
in

es
Tu

be
ro

se
Pu

tre
sc

in
e 

an
d 

sp
er

m
id

in
e 

@
20

 
m

g)
, 

Ex
og

en
ou

s 
su

pp
ly

 re
du

ce
d 

PL
W

, s
po

ila
ge

, 
de

la
ye

d 
flo

w
er

 o
pe

ni
ng

 a
nd

 e
xt

en
de

d 
va

se
 li

fe
.

A
llw

in
 an

d 
K

ris
hn

a (
20

24
)

R
os

e
Fo

lia
r s

pr
ay

 o
f s

pe
rm

in
e 

an
d 

sp
er

m
id

in
e 

@
10

 p
pm

En
ha

nc
ed

 fl
ow

er
 p

ro
du

ct
io

n,
 a

nd
 im

pr
ov

ed
 

flo
w

er
 q

ua
lit

y 
in

 te
rm

s 
of

 b
ud

 s
iz

e 
an

d 
va

se
 li

fe
.

Ta
tte

 e
t a

l. 
20

16

Si
lv

er
 N

an
o 

Pa
rti

cl
es

(S
N

P’
s)

C
hr

ys
an

th
em

um
 

Pu
ls

e 
tre

at
m

en
t o

f N
an

os
ilv

er
 

10
 m

g/
L

R
ed

uc
ed

 v
as

cu
la

r o
cc

lu
si

on
 a

nd
 p

re
ve

nt
ed

 
w

at
er

 s
tre

ss
.

K
az

em
ip

ou
r e

t a
l. 

(2
01

3)

Tu
be

ro
se

Pu
ls

e 
tre

at
m

en
t o

f N
an

os
ilv

er
 

5 
m

g/
L

In
cr

ea
se

d 
to

ta
l p

ro
te

in
 c

on
te

nt
 a

nd
 d

ec
re

as
ed

 
lip

id
 p

er
ox

id
at

io
n.

B
en

i e
t a

l. 
(2

01
3)

So
di

um
 b

en
zo

at
e

Tu
be

ro
se

 
Lo

os
e 

flo
w

er
s 

tre
at

ed
 w

ith
 5

0 
pp

m
 S

od
iu

m
 b

en
zo

at
e

En
ha

nc
ed

 s
he

lf 
lif

e 
up

to
7.

0 
da

ys
, r

ed
uc

ed
 P

LW
 

w
ith

 m
or

e 
flo

w
er

 a
cc

ep
ta

bi
lit

y.
B

ai
dy

a 
et

 a
l. 

(2
02

0)


