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Investigation of Some Morphological and Biochemical Characteristics and
Vase Life of Gerbera jamesonii cv. Dune Cut Flower Using Humic Acid and
Nano Calcium Chelate

T SBs (Jgmy > a0 9 7 03155k 0385y liiSs! (11 o 1330

oS>

- 3

J,558 & ygoas Ls.:.,{Lo)'T {Gerbera jamesonii cv. Dune) |55 (55, poadS OWS 5l 5 sl Snguds Sl oy 0 jsliioas

chale ¥ o sl Sogap o Jgl joiS ol 2l Sdgng s ciS Lyl ol jo )55 as 9,956 9o b (dolay JolS 7k B 5o
cble ¥ aends ATl cpgs )5 5 CuiS Lazs )3 0015 D jg0ts i 0 p S e Ve e g ) e e B0 e (aald) Sho
(S U8 Sis 5 5 5 oS e 5 e aiile plaasly b Lzl G3L Jsle S jgoa ) 0 0 S Y Y ) (aald) Hho
o5 s (55031l ST T (sloa 1 colad 5 s g5, IS (65 ike 5 U (9S8 b i ol o bl yac
Sl yeSsl YL alex 51 SlowST 8T laps 5T codlad Jlade (iul8l el pudS SUT L 5 ol Sogan a5 wisls L
randS” W5l 5 sl Sogu 0015 L Liois vl @ caes plp V9 7 Y lade @ cud Sau laaSTy JoSUE 4 oSty
LY 5 eaimals alls 5 5l aniils sald 4 G 0,0 YV 5 OV Gl cod ja s 59, S5 yes 5 xS s
cdale ol b dasd 50 Sy jled .l ol pendS CMSL cdale 1ul38 L 3y e sols las aalls il 4 cos
P JRRYW NSRRI LSS, L S ERPRR VN 16 OUPOT-S PSON-SCSUR L SV g [ S L S =E VRN KR ¥] S BRI VO . SU WY
PRy S OMSHL 5 )3 )5V g delSengua i 50 )8 oo Voo Slale (0B jobay 5 009 Sge 1)) Sla S

.J.3~>9.3
I 6Bk (oS e (S a5 ¢ SlonnST ST slag 5T 1 gaudS sWdelg

40dio
Cge g i S g s S dex 319 (VO) Asteraceae o5 ;| Gerbera jamesonii Bolus ex Hooker f. oole ob L 1555
s JS plyie 48 s obj (5, G55 b i e S olS ol el Lol (5 s 5 3olis 5 o 31 o 5 ez
(V) 09 oo oolaiwl s alio o
sl g, A it S (V) el ooz il 5o (T JE! 5 adlge (2SN Wl o S e aie S S
L aleplail o ol el cnlpls 05 e Jiiie dgume w0)bgs Jaml cllB b osz sl ol 5l g 0ad Jizis olS o

AANVIYE i iy g b AV« sl d )l )
Ol cgng) g )| SRS ((53,5LES 0aSLElS (S5 pale 05,5 sliwl g SLEL pske 09,5 JLobial i)l olii S i (ggmisls oo iy =Y
(z.jabbarzadeh@urmia.ac.ir) : sy xSl G o Jghns odiungh


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.8.7
http://journal-irshs.ir/article-1-316-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1398.20.2.8.7 ]

oL 5 Hbail] e

LS 1l oS 55 505 g5l o i e 4185 ST sl ol 31 i 45 L 5 e o 30 ol
G525 ol b ol 3 S 330a 51 3 e (i s e il i o 25 4 |y (8 e il
SLosn et b Dgo & peedS DUy B o (Ca?) oS (5 1(0) 3,53 (o0 iz & OlslE jsboas oS szmes oS
WS oo e |y B jo by o8y Jlas] pundS 00 o S5 slis LSl Laas 4 5 ail oo ddstnd slog S g slic mhaw
F2 gl (6,5l (V) amo co ial38l 1) ] (Sl Cenglin g oads (glaizly o)l 31 glasiid JoSCad cely gls Y 0 059 @
oS 3l ookl 5 a3l 5 JsSUga grhans o bl 7S (285 Caws jo Bua by JsSge 5 sail Guliia ;0 Losls (5,50
ol e 4w Cd Aoz 5l ole Shg o esil Ve BY s golal oo, 3530 (YO) ail oo bapdaws ol o Loyl
(VF) ogS 0l e o 0,390 (S50g o) (FV) s il aiile saiding 9 g oL g (SO aSUl colan
OY) 0gd o0 2lid o paie Lg}L.mlﬂ 380 S g (V) ) b Lads> glaas i als

opé g Ko JI&5 0uiSd wn «S I slaoole 4525 a4 (Y0) b (Js890 (359 b (5 pouls o Sogud sloosle
shld (Seosd glrosle (V) Cuncs Lasine by, 4 b JeSge Sauzmg cdeay bosle ) oleod LSle (V) ais
Iy b paie 3l 6w o s Lo & glasl slag o 28,5 130 loole ol aiusd ale S gl g disle ST slacoled
wd 9 a1y ol Ol o0 sl Sz 51 (39, Logas 10 (1) WS g0 SaS 5 slid (gl Lk ey aSl iy e e
e loyaie Ol (Ll O je0a a5 T it 8 15 (gey50 and S F S st 4 a5 O s Sl S s
Sondg Sgngr « S 53 Wojlgalailyy ) slugcgu (il Bl g slis § pdidsis Lais g (SoSlal 5 SasoN (Sh o,
sl iiSTy g baglonnsT ool daputyy cdlo jo clBo b ol Sogun (V) Conl dBlos g aio, ab, Lol g S So5us
(F)) WS o SO, oS yo 1wy ¢ oo ]

1)) Sieden b 9 (owlididn ) lacShg » (2188 Jolme 1o G 0 p S e Vo e 900 Ve ho) sl Seagen S
Veoo cdale 0I5 a5 ol lis basS ol swyp (V0) o, 5 Nikbakht lawgs (Gerbera jamesonii cv. Malibu)
305 00 095 S asle K05 gl ad oianlS aBle 5 S )0 eeedS Clll Rl Grge S 50 )5 e
by s d oS e Veee g0 e Gho glacdale JI(Y) Sz g oS )le amalis cdl alS wald 4 Coud
odalice g g, |y (Matthiola incana cv. Hanza) sl S 5 5 85 5 (05 s Sy » Sl Singun 05,15 alizes
b ] otz Gl & e 5 Culs b8 Jsbo 5 Sy e 2 (5ylo s o Sl Sengen iz (glacdile 4 wisged
ol yos iy g 00l3YL (V) ol vald 4y Coed 2aI5 U g, Sled 2ol o dnil Sogun calize glacdalé oo ee 0l
>,90 (Chrysanthemum morifolium cv. Chinita) gogels J§ 2005 g 0, p 1) peedS OW5L 5 dssl Sogun 136 (V)
s Gl o pSdener g ¥ee Ve ho) lacdale )0 (236 Jolone )90 4 sl Seagen (Apgh (nl 50 5300 )13 (o) 2
Oial38l Caely S IS 9L 5 Sl S gud 0 0,15 ol eolainl (od 40 25 Y 5 VD a0) slacdale o ndS OISl
Slade Gl Bl cr g dalSiogen 0 )57 .(V) ab Ble Jsb g 5 o Bl SiS (59 0, 5 059 o J5 B o pSeir
Sl 4 e e Sioged 315 ol i b el SlaS 5o gl ke 5 Jlore (slosd Sl W sl
SS9 pIBA o) 00isS il g pendS 31 cig j0 (YY) 0l (Lilium longiflorum) ywge ;o SlownS| g0l cud b
e 9 S (SS9 (0 S olS iS5 5 (9 oS p gl (p e 45 0B edaline g (o p rge 08 99 (A 9 (o5
PGk Ve g S Dl Ve oo ¥ cdale 0 J5 5 aBle (S 0 a3l (600358 (n S Geiired 5 00l g8 (sl
pelST 0 )15 1 j0 dals 4y Cnd GllS yee p Rt 58l g eauaalS a8l g 5 s ol (F) wel cewsas IBA 0 o
A 5,155 (YQ) Gholipour ¢ Nazari Deljou lawgs

5055 (Sarad o J5 ol Slais oo ot 31 552 335 n e Sl LS g e S )+ 5 il o 3 s
slool 5 Gl oS olie 5 Stz slosle o5 liue «( SIS plSorinl 08l adlu ol JS olaws 31,0 0,8 Soes bl o

YOA


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.8.7
http://journal-irshs.ir/article-1-316-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1398.20.2.8.7 ]

g @(‘4’“"“‘“’) “.s“"["'“’““’“) Lf/'“’u:‘f)‘ﬁ u")’ [P

s ool )5 IS oleendilans s 5 gad) S S 5g » predS OS5l g sl oz 130 slie

Bosigy 99190

sl Y 518 cod iy s jlad g elas)| g md Voo b plaplals 0k Jls o8, )5 (8L S sLas hagly ol 5o
Sy 5 haehy SRS ;5 (1) CaysSsS 5 (F07) ¥y (POT) ooy | el gy )0 Sgpgpoee Lulyds o
Feooumol m2s? [ o g wgmader a3 VY B VE i slos 9 Vo B YO &S ailg, (sloo i S aagl olSiiils
Cod 555 a5 3 s bl sl 00 03,51 ) Jgaz ,0 a5 LlE sl S 5 ool 5 a2in 10 4l dus b 445 gy O+ -
oS 25 6 45 o551 gty gy ol i sm 03533l 6 Jplons & aitie CBIE | i b e (sle i oS
ol 5518 ol taleg] (sl 518 0 |l s oS Sy gl (LS o 5 IS s Lol 1S5 0 45 1,5 b ol
b ;008 Sjgot (R o p S hea Veoe g Ve e e B v Ga0) TAD Cud)list] e 5l sl Sagen alides mhaw oz
Oygots Gid )3 ST 9T ) Gao) (38 )] e &858 1pa2) TV oS SIS L calides mhaw Jlozr cpgo 551 g CuiS
e b S e (oS ) o) s 55 S & JS 5 5 5 g cslapals ol oy (o3l sl
aSepl Jdoas a5 el S5 a4 53Y) (Leaf Area Meter. Am200) &y mhas (5,503l olfiws SaS 4y S Sy o g
Sy S raw dadd g 0l Bis Gl Lo eed 4 0l 0 S s 3280 (6,503l il S s Cond | S
1+ 45 8y oS oe bl 0le) bl os 5 433 (53 S 55 5Le o alS iyt b apid e (s Blod (6uSaglad o
(V) ol g S oslail d(alds (sl cdiad 00 oy (slasly slo J5

oot 192 Sy Sl 5 STy J5SL YU el 31 ST 5T slasiT Colled (6 Sl jslican
Voo Ysaidkee 00 s 3L L) pH: 7.5 L glpseiul 8L pid (oo 8 awgd Spp )5 /0 &5 & j50 oy ol 4 oL
STy Sl ysSl 3T Cepllad (6 S5l ls gyl 3L (YY) 0 odls (EDTA Vo oo ) g e 3,15 Vgo Lo
490 Fere G b ugendo a0 F gloo o daBo Ve Cow 4y Jol> Ko Jolore 098 5ud Db jeSul Ve s < /Y Julss
ooliisl 8)50 (apnS| Tl sl 5T Collad (6 yeFojlail gl o lae Glgieas Lol ity Gise 0 fondy il dids jo
b jlonSTy JsSUE ool codled ol Y+ zgo Jsb 50 (A) Aebi g, 5l eolimasl Ly jYBLS o 31 collas (YY) b )5 15
o9y ol eolaiul b slansTy, Sy gSuw] M}JT Codled g gl FY - zge Job o (FY) l,Ke2  Upadhyaya g, ;| eolaiul
A (g S o3l gl YA+ zge Job ;0 (YY) Asada 4 Nakano

oy i 5 S mhaw 50 Sl glasals aim aejl b lasols Kl duslie 5 SAS 9.1 1381 45 Lo laools (5Ll (55lSTg
235 ploxl

),..J Yooo 6‘)4 ‘f)) 6|f oolazw! Sy90 @‘..\.C Ml))) -\ Jﬁ"\}
Table 1. Nutritional program used for gerbera for 1000 L.
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Fig. 1. Interaction effects of different concentrations of humic acid and nano-calcium chelate on number of leaves in

Gerbera jamesonii cv. Dune. Means with similar letters are not significantly different at 1% level of probability
using Duncan's multiple range tests.
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Fig. 2. Interaction effects of different concentrations of humic acid and nano- calcium chelate on leaf area of Gerbera
Jjamesonii cv. Dune. Means with similar letters are not significantly different at 5% level of probability using
Duncan's multiple range tests.
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Fig. 3. Effect of different concentrations of humic acid (a) and nano- calcium chelate (b) on flower diameter of Gerbera

Jjamesonii cv. Dune. Means with similar letters are not significantly different at 1% level of probability using
Duncan's multiple range tests.
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Fig. 4. Effect of different concentrations of humic acid (a) and nano- calcium chelate (b) on time from bud to anthesis
of Gerbera jamesonii cv. Dune. Means with similar letters are not significantly different at 5% level of
probability using Duncan's multiple range tests.
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Fig. 5. Interaction effects of different concentrations of humic acid and nano- calcium chelate on flower longevity on

plant of Gerbera jamesonii cv. Dune. Means with similar letters are not significantly different at 1% level of
probability using Duncan's multiple range tests.
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Table 2. Interaction effects of different concentrations of humic acid and nano- calcium chelate on catalase, ascorbate
peroxidase, and guayacol peroxidase activity of Gerbera jamesonii cv. Dune.
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Humic acid (mg L) G catalase (WM/min g  ascorbate peroxidase guayacol peroxidase
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chelate (g L)
0 0f 1.33¢ 0.025f 4ed
1 3de 0.027f 2.334
2 1.333 0.086f 78b
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t1Means with similar letters are not significantly different at 1% level of probability using Duncan's multiple range
tests.
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Investigation of Some Morphological and Biochemical Characteristics and
Vase Life of Gerbera jamesonii cv. Dune Cut Flower Using Humic Acid and
Nano Calcium Chelate

N. Mirzaie Esgandian, Z. Jabbarzadeh” and Mir H. Rasouli-Sadaghiani!

In order to investigate the interaction effects of humic acid and nano-calcium chelate on Gerbera
jamesonii cv. Dune, an experiment was performed as factorial based on a completely randomized
design with two factors and three replications in hydroponic conditions. First factor was included:
humic acid in 4 concentrations of 0 (control), 500, 1000, and 2000 mg L™! as drench and the second
factor: nano-calcium chelate at 4 concentrations of 0 (control), 1,2, and 3 g L™! as foliar application.
Indices such as number of leaves and leaf area, fresh and dry weight of inflorescence, vase life,
time of bud to floral anthesis, flower longevity, and antioxidant enzymes activity were measured.
Results showed that humic acid and nano-calcium chelate in comparison with the control increased
the activity of antioxidant enzymes such as catalase, ascorbate peroxidase, and guayacol peroxidase
about 7, 6, and 7 times, respectively. Vase life and flower longevity were affected by application
of humic acid and nano-calcium chelate compared to the control as showed a 57 and 31%
increasing, respectively. Flower diameter and flower stem diameter showed 20% increasing
compared to control. With increasing the concentration of nano-calcium chelate, leaf area
increased. The number of leaf was increased only with increasing the concentration of humic acid.
Generally, application of both humic acid and nano-calcium chelate was effective on improving
some characteristics of gerbera and approximately 2000 mg L' humic acid and 2 g L' nano-
calcium chelate were more effective.

Keywords: Antioxidant enzymes, Flower longevity, Gerbera, Leaf area, Vase life.
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