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Table 1- Effects of single-factors of topping and gibberellic acid on different growth indices of African marigold.
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(S The length of f“fgl etr Stem u{)n der o opened Plant height ~ ™ ) Gibberellic acid Topping
Root volume  lateral branch ol shoots diameter uds flowers (cm) ! (days)
(cm®) (cm) (mm)
8.56° 13.31° 7.18° 0.23% 10.62° 13.56* 38.58° 0
6.62° 14.94° 6.62° 0.23% 11.43¢ 17.87° 41.56* 45
12.25% 11.15* 10.7* 0.21* 10.68° 16.37° 40.26* 90
7.50° 11.55° 7.44° 021% 10.91° 12.25° 39.26° (Distilled water) 0
10.83¢ 16.10° 8.19% 0.26* 12.16° 21.50* 40.19* 100
7.91* 13.10° 8.71* 0.25* 11° 16.00° 41.10° 200
10.337 11.78° 8.33% 0.18° 9.58¢ 14.00° 40° 300
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In each column, means with same letter(s) are not significantly different according to DMRT at 5% level.
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(g (mg ml") (mg ml™) (mgml™)  a(mgml’)
2.78% 6.9% 8.78% 13.54¢ 13.97¢ 4.17° 5.18° 8.79* 0
3.8 4.26° 7.19° 16.4° 14.68* 4.26° 5.75¢ 8.92¢ 45
2.31° 5.92@ 4.14° 18.43¢ 14.1* 4.47% 4.84° 9.26* 90
Distilled ) 0
2.99* 517 4.68° 12° 13.69* 4.31* 5.07ab® 8.62°
(water
351 5.65° 7.39%® 21.08* 13.64* 4.37* 4.66° 8.98%® 100
2.69° 6.79° 10.01° 16.8° 14.59° 4.38* 5.38%® 9.2% 200
2.66* 5.17° 4.73° 14.59* 15.08* 4.29* 5.92¢ 9.16% 300
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In each column, means with same letter(s) are not significantly different according to DMRT at 5% level.
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Table 2- The interaction effects of topping and gibberellic acid on different growth indices of African marigold.
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Root volume g shoots diameter buds of Plant height 1bbere li aci opping
(em?) of lateral opened (cm) (mg L™ (days)
b(ranc)h (mm) flowers
cm
7.5% 12.8* 5.4 0.22° 112b 15.75* 42.87% 0 0
9.25% 16.3% 6.62% 0.33% 16.75% 28.75° 37.87°% 100
7.5% 12.52 5.25% 0.212 10.5% 13.52 39.728b¢ 200
10* 11.65* 6.12% 0.18* 7.5° 13.5% 40.68%¢ 300
7.25% 12.43¢% 6.5% 0.21* 10.75% 14.52 38.87° 0 45
6.25° 18.22% 5.87° 0.25% 9.75b 18.5% 42.37% 100
4.5° 15.522 5.622 0.29* 8.75° 19.072 4497 200
8.5% 13.6* 7 0.17% 13.5% 13.5% 40.05%¢ 300
7.75% 9.422 7.122 0.22 112 11.75% 36.05°¢ 0 90
17 13.8* 8.62° 0.22 10° 17.25% 40.328b¢ 100
11.75% 11.29% 8.31% 0.26* 9.5° 15.52 38.62%¢ 200
12.5% 10.12 8.25% 0.2% 128b 9.75a 39.350b¢ 300
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In each column, means with same letter(s) are not significantly different according to DMRT at 5% level.
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IEIC J; ‘”fl“ L y5sS b ey a s mg ) Gibberellic acid Topping
Total pigments chlor(c)yt;hyll Carotenoid Chlorophyll b Chlorophyll a €L’ (days)
15.719 11.32¢ 447 3.03¢ 8.29¢ 0 0
18.54bd 14.31%¢ 4.23 5.71%¢ 8.6bc 100
17.81bd 13.26% 4.54° 4274 8.99b 200
18.59%d 14.15%¢ 4.43% 4.75%4 9.4 300
15.76% 11.47¢ 4,290 3.28¢ 8.19¢ 0 45
20.99% 16.82% 4.17¢ 7.4 9.41% 100
22.22¢ 17.68* 4.53¢ 7.32% 10.36* 200
18.94¢2bed 14.61%¢ 4,320 5.542b¢ 9.07% 300
17.72bd 13.3% 4.41%%e 433 8.97% 0 90
19.75% 15.45% 4.3b% 6.46% 8.98 100
19.34% 15.18% 4.16¢ 6.09% 9.09% 200
17.764 13.48% 42804 4.91% 8.56% 300

AEL el e D (glyls STl (slaals dor O3l 10 Jleas| C}a.w 05 S e (Gl = glls la Sl g2 a0
In each column, means with same letter(s) are not significantly different according to DMRT at 5% level.
Aol Ko calises L;L«hda.» 5 kil olals sk 6“‘;}1) Sl Sl A, L;LMJ.:;SV.“JA;J o ol o2
5 b sl o el (15 Dl ialesl ol 3 s Gl BT (e gl 3 sls e SRl o e
S gt S Sl (S5 ol plisl S S5k 4 a5 sBSL olS amd o 5 S i il bl W)

JASE&‘J&‘ C&L J;l};w le) ‘_;LMJWSV?L.J Jﬂ)lS‘&SeJ\J ;)L.:u L;JJJ.:A L;ugj"")f dl;- w\b.}j«:\:w JJ:.S “".5

54

VoV e ety y S


http://dx.doi.org/10.52547/flowerjournal.5.2.99
https://dor.isc.ac/dor/20.1001.1.26765993.1399.5.2.3.6
http://flowerjournal.ir/article-1-166-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-01 ]

[ DOR: 20.1001.1.26765993.1399.5.2.3.6 ]

[ DOI: 10.52547/flowerjournal .5.2.99 ]

VeA-AA H(T)0 (1F44) s olalS 5 I8

i Sl S5 0LLE 5 ad ey dend S 5,08 s (b pme sl Gl Easn 5o 58 olS gl
s ka;?arn + 059, 80 (615 pw Hles 3l elS FUI o iy Lisls Rl 1 aLﬁius)\ dals baglie 5 bajleg
Lasle ol 5 SIS 650 48 Aad oo OLiS by 4 bbamd opl ol Cs 0 oo 31 (g inr gl cdond S 2
O 6,593 0Lt g3 Jam 5 sl S U Sled 3 3 gyl (215318 o by oS OT Clale 5 osle i b nlite
bt s b aglie 3 Sl (S iy 0S5 )8 Ll s1d 55158 Tl 'L Le, 53 (Pawar et al., 2008)
Shasls sled op 5L BLdshome 51 55 40 Dled A AL o 51 e 555 40 o0 L sled L1 4 e
3o 5l S0 g e bl slad il el s 4 il S 2 s oS e Vor 0isy A (6ol Sl
A1 6 K15 e Ay slaediS ks 5,0 3 s atla jled (Rl asl (53 gee iy Sl e (asesls) Bl 4,
laosle 5 Bl 2alS Hlesl 6l Ad) 5 nk 2 sde 2le8! S wor e 45 AL enS] (e SET) (65 Lanl
Glaanms o5d o il arls S (R 4 el 5 3,8 e 1 il gkl Sl s g pte oI
3l S 4l e il el sad (3158 T L 3T (¢ des s (Sunitha, 2006) (p b by gilie
S lad Rl 5 e 0 e a5 LE el 15 sl 45 WL ol sladilir 4 S e Ul Sl
3,8 faul,T s (Krishnamooorthy and Madalageri, 2000) 1L 4 50 glaasle Wy il 51 36 X5 e
Salehi Sardoei and Hassanpour ) 4% dald jles 4 S ¥ e olS a3l a3 2alS Eoly el S o A 0k o i
oLS ) 0350 Ol 3 a3l cpl L2 s @ Jleisl a0 ol S ke (51531 L Sl a3 2alS (Asil, 2014d
S OT 0SS5 5 4l Uob Gl Bl Ity ol 0 2 S 5 S U e 45 D) a4 AL
L sl olps g pds iiS dowl S (Khangoli, 2001) 558 0 a3l a3 als Sl 5 5,108 o 1 olS aiy
el 3 O el SRAlS o B 4 s s Js Sl S clantl o 038 e b esls il
{(Stephen et al., 2005) 555 o oF Jsb il bl 5wl 0555 4 jmie Ol 5555 corge 5 0l alS

Grnr S a s (Sl b ol Sl gl slaesle 5 (6551 el (6l au g 31 B p3lie 3 g
£0 (5313 e slasd sl e 4y ol S 20 53 0 S e Yo 5l oS 5 i e e (A el Ol 4 ol
fsboles Kos balie 53 L LaliSS, g pame 5 IS 4o S 55508 @ o Ol 0 5L (L8 1 555
e ol ed o ol S 1) 53 0 S oo Voo Sles 53D s (gl ime e 0 VL (Y ) 5 S A 5w, LS
Ly oS iy e (B L (Y Jsde) sy i e 53 0 S e VI oSl b (8L 51 e 5, 80 (6ol3 0
J3d) Ad W5 s pmlans Sos b aslio 53D 58wy o Ol 0 VL 1) s3 0 S oo ¥or 5V bl S ALS
(Y

Janowsk and Jerzy, 2003; Majidian ) sl> (21531 65 st S SaS 5 53 15 4 o (S5 Ol s ¢« Aol S o 5,518
S 5 shme ol pon & (6l3 1 slogd 5,55 B o seen 083 ol slaames b i ol o (et al,, 2011
Dl Sl e Ao Bl il Calag B S s 51 SU cpl 4 ks T8 Ay e e ‘Qujv.a Sy gds el
el olS a5 S s axls led il s olS iy il 5l S0 el S e 3L o ol er 4 (415 5 e

.;\;wojsus\.g@;nj\ aosle JLE:JH{QUJL;« Iy bodalin -

Schefflera arboricola —o Araceae - Tagetes erecta - Bellis perennis -Y Gaillardia aristata -\

Zantedeschia aethiopica -1

54

Vg e ety y S


http://dx.doi.org/10.52547/flowerjournal.5.2.99
https://dor.isc.ac/dor/20.1001.1.26765993.1399.5.2.3.6
http://flowerjournal.ir/article-1-166-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-01 ]

[ DOR: 20.1001.1.26765993.1399.5.2.3.6 ]

[ DOI: 10.52547/flowerjournal .5.2.99 ]

VeA-AA H(T)0 (1F44) s olalS 5 I8

50l £ a i Sl ol 68 351 W glos w0 |y ol o 2y S5 5 e M3 S Ol 4 ol
5 b Sy belse 31 oS 5 (Salehi Sardoei and Hassanpour Asil, 2014d) <ol & slize RIS > 0
Lt oden o 5 ol Sl aadaly ) S5 S o pennd |y LS 5 Shas Jamms Sl 3l ol a4 S35 500 503
a3 opl > (Salehi Sardoei and Hassanpour Asil, 2014d) & 55 e olS (65550 58 5 sad 5 Ly 53 s 330 Esl g
A on e S e Yoo 5 )8 il s s S A5 55508 5 e Ol S0 Sl ol sl b jles e oS AS et
s 4y S w g Ol GRIB1AS S d s Ol G153 Sty (0l Dl Sl eslizal ol pan 4 il S o
55 ~alS (Salehi Sardoei and Shahdadneghad, 2014a) —stla ) 55 Ce e (21580 s diasOLis Wil 5 o dosl S e
2y glaekiS B 1 LED Kl e S S a0l SR Grmees ASL e Sl (RI5 5 p
ol o Esly g anils Cdly s IS clis s golrle 28 dend S e il Gy 5 IS 5w s b 201581
o Sl g5 Slhs 655 S8 4 s wda 3 OlS s 4 s ((Janowsk and Jerzy, 2003) 5 g e 4 e
Cotl) 5 (S35 peims 5 gbts 4 o 0 25 5 Sl § (S50 (ALS A, SlaediS Ll Sl 5 nl 51l | sl e
) S ile AL a2 (glasaniS i SUS ay eddplnil sl Jias3 (Yagoubi ef al., 2013) 4l e SIS 4
3 (Glick et al., 2007) & 55 i 535,05 Osman _alae 350, Ol il o Al 5 s Laosle ol & das s OLES
Sy Slale 21510 oS Cotls oS ol a e S e ool S e 23U o lgpatonn oS 555 ules
Aol $J ;- .(Salehi Sardoei and Shahdadneghad, 2014a) xxsl 2053 b 5@ 4y e 1) o D_fdu Yoo U ol
&5 «Jlaz>! 4 (Arteca and Dong, 1996) »55 o 2SO sl w0 S 5l of Jiml 5 5 S s cile o o o
oS ol gla oo 3 ddy (il Com e L & el S 3008 31 s 2SO W0 w0 O JUst 5 55,8 s ol
Spbie Jie 5 e Sbelll Dass glaesle 516 S s o aSly 5 g L - las s foe Ol s oS
s el S oy 25 Ol Sk s 5 S D5 4ot by 35 e ke ) S Sl oS
Sloosle 35 53 i b b 3T 0 s SR8 el 5 Ol Ko oS e e 3 SR LS 4 e
ol S b ) S K5 (65l L(Arteca and Dong, 1996) AL 515 ol Sl JIL 5 il s
ol 3 g el ST Sl iy 45 Ol gy 5 Al 31wl sladead w55 BS o ge S5 Slag 5T
5 ORI P o doel S o (Leshem, 2014) oiliS dal s 58 ST OGS & pditons 8 &y sty | 355 Lo S
0503 4 pomedS O30 o dmtipn b gl o)l O ionsl s a3 15 o i ol S 050 0 500 Glals o)l 50
CEIN i P Pp F el dul Sy &S Sl sls o (Bani Nasab and Rahami, 1998) A5l vl sz
L s 285 o Sl s e Aol SO s e R0 1 ol OLLS sl 5 rﬁjj oS 5L 5SS 5 S
DLl 53 48 A3k S5 IS el 3 tod S 5 B W ) (S 8 s IS (5 A3 b s
Sy oo Ol st BATGA47) oplles 5 S 5 5L shs (Stephen efal., 2005) 5 55 o bl 55 S o 4 e
ol Eel sl S 5,8 (Krishnamooorthy and Madalageri, 2000) <ol s o158 S 5 (63,55 5l ediS
.(Salehi Sardoei ef al., 2014c) A3 7l o S 5 i TUILT 205 S 0 0l 3 dals jlas b aolis 53 4ty e
(X ) sls o8l 1y ke, it 5 5 03 i 5o p S ke ot U el S clale 215 dsans w5 L

M&)lsuu)lw)})q' L;)\bewJL“ﬁ"°\JwMJW\“@j~?fﬁj)‘>fJ§JL«"Y.. géf)f)lsﬁw\‘;bjbw\

Ficus benjamina -v Dizygotheca elegantissima -y  Calendula officinalis -\

54

e ety y S


http://dx.doi.org/10.52547/flowerjournal.5.2.99
https://dor.isc.ac/dor/20.1001.1.26765993.1399.5.2.3.6
http://flowerjournal.ir/article-1-166-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-01 ]

[ DOR: 20.1001.1.26765993.1399.5.2.3.6 ]

[ DOI: 10.52547/flowerjournal .5.2.99 ]

VeA-AA H(T)0 (1F44) s olalS 5 I8

Aol Sy 1 ol Solod Sl g l A5 ol 3T (e 4l 5 055 Rl o Ko 55k
)LQ.:..; °\j°’h4{j:ﬁj)‘>f‘)§‘j\?‘\‘.. b@\&;y%ﬁlﬁ‘o—‘/jlo‘ JJJ})J@L»J aL«‘gab}JWJ&\P\ Lglf'

(¥ Jadr) dd olem ol St 055 5 4ty 5 055 el Bl 4z (LS 51 g 55580 (55l 5

d\l:;i 6}5"’.' ‘;3|_,A fl.ﬁl}a\.ﬁa_) LSJ."'-_;JSQ}J 6\.&0.45-\.2,3.1._..»| &Jﬂ:.-‘gd)bﬁﬂ J&Aﬁ—" dj-b:
Table 3- The interaction effects of topping and gibberellic acid on fresh and dry weights of root and shoots
of African marigold.

(p5) S 035 (5 5 035 53 0.5 o) el S Sl
Dry weight (g) Fresh weight (g) (o Gio)
o olrld 0 ool Gibberellic acid (mg L* Topping
Root Shoot Root Shoot D] (days)
2.2% 5.4% 3.55° 7.46* 0 0
1.86% 4.23b% 3.36° 19.07¢ 100
3.92¢ 3.67% 7.23° 16.95° 200
2.89% 3.71% 6.81° 14.12% 300
2.14* 5.33% 5.22° 10.67* 0 45
2.35% 2.87¢ 4.17° 21.77* 100
4.73% 5.51% 9.03" 21.69* 200
2.89% 11.24¢ 3.83° 22.2¢ 300
317 6.05% 3.15° 12.5° 0 90
3.46° 8.57% 8.98° 19.8* 100
2.28* 7.6%% 19.46* 14.38* 200
3.65° 4.15% 5,69 12.84° 300

Ll el ls gme BD (sl Q.(Jl: Slawls L [,\j.aﬂ 1.6 Jlaz| ck..ﬂ 25 S i () > L le.a;ni.il.f Ogiw A 5
In each column, means with same letter(s) are not significantly different according to DMRT at 5% level.
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Abstract

One of the characteristics of ornamental foliage plants is the production of enough leaves and
lateral branches to create a dense appearance. In some cases, it is necessary to treat some non-growing
branches with some growth regulators to produce enough leaves and lateral shoots. The most common
treatments are topping the branch and gibberellic acid application to produce more foliage on the
plant. This research was conducted to study the influence of topping and application of gibberellic
acid on vegetative and reproductive growth of African marigold as a bedding plant. In this study,
topping as the first factor at three levels (0, 45, and 90 days before transplanting) and gibberellic acid
as the second factor at four levels (0, 100, 200, and 300 mg L!) were applied in a pot experiment
outdoor under a factorial experiment with a completely randomized design, 4 replications in each
treatment (4 pots in each replication). The seeds were planted in late summer. Then, approximately 7
cm long seedlings with six leaflets were transferred to pots. Plants were treated with gibberellic acid
and topping 15 to 20 days after transplanting. Foliar spraying was carried out at three stages with 10
days’ intervals. Distilled water was sprayed on control plants. Results showed that using of gibberellic
acid combined with a topping treatment increased the amount of chlorophyll index, plant height,
length, and lateral roots volume. The number of opened flowers, bud and stem diameter had the
highest performance at 120 days after spraying with 100 mg L' gibberellic acid. Therefore, topping
combined with gibberellic acid at the concentration of 100 mg L' increased flowering and most other
characteristics studied.
Keywords: Chlorophyll, Gibberellic acid, Opened flowers, Topping, Transplant.
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