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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

AL el I pme BV (6l Qﬁil: Slals X Qj.aj 1.6 Jlax| C]a“ 05 S i ()G > L LSL“’Q:QL:‘ Ogiw A 3
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
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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 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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oo w Mg SR elS I ale Hltle s el &5 LS, Sl o gme glaesle Sl esliad b Olg s 1)
Rl Al olS L aglie 3 oS St 5 5 0hs dbaslesd aled 53 3500 B o pd 0 O 5 e dlal) (65550
S A 53 e S ke Yo el om0 (630 5 e 308 b ol e IS5 w i 3T (g 3wk, 5 055 il
5 elie glaams 5L oS a3 S sl Rl 5l B0 Wl5 e ol 5 055 Sl sl (Il al
b Ll e S eale il )l ol sl 5518 .y, 0l oS s (Krishnamooorthy and Madalageri, 2000)
Ll il 5l 50 S A 5558 5 s e Olgee A sdalice pizean L ASL S 5 5 baast s slias 5 wlS gLl sl )
oz S S5 055 Gl Lol deal S 5,508 558 6l S 035 SRl sl Wl b Sis cnl &S
Sz il o goed Ol 518 L iass opl laazs « (Majidian et al., 2011) 13 Jals jled b awslis o
OF 3laws 5 S mlaor (hl58holy 3l bl 5 Ol Sl 0 OF 3 4 O g 5 b8 Lot osle Olgn 21331 0 ol
Ly oS edis 58 B s T e I8 Sis 03y 45 Lsls 0L O Kiays cpl (Lester er al., 2002) sl Co

L a5l el S

Colchicum autumnale -Y Trachyspermum ammi -\

54

Vet 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 2025-12-08 ]

[ 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

& S 4o

Laosle ol Al o LS Uiy slad s, 5o 3l eslinal (U8 DY game &S 5 oS 35 50 (s salila, 3l S
53 AL L S ol Ol ol S Al ALS il gladn B 5SS sl @S Sl B o
sbl ol 503 S S 1y il laail o Ay ol S 3003 gl 3 (S5 8 58 5 oo S slati 3
S ol 8 Gl 4Gl B es S Ad) s Doy pots (Sinr S Jsene sb 4 apd e ke il gleerls
CotSL iy 8ol 5 el SIS Sagy Sl glaatl sl wlad gy oslesli Ll s S Jose 03 050
Sin 5 by g LaliS ) 5 ady Gl sl S e ol s 5 0 5d e I Cotl 5K el 2
e S e Vot Slad 3 i BT (ke asamit 5 (AUS I el dd S e )8 Ll (ol e Y ol
A AU dax Sl il Gl Shs s il oS s i sl G5 Sl e el S S 1S
Gl L el S e LS Al e i allS o) DA 5 GV b 5 basse sl R el 5 c2liS
oo b3 el o i Ol e 3 Al B das e 1) Ol (ol e (sliad OLlil S 5 O s iy, a0 iy
Al anils U BT (g panr 53 e sLab 5 Lkl s S oaelis

@Lu

Arteca, R.N., Dong, C.N. (1996). Stimulation of photosynthesis by application of phytohormones to the root
systems of tomato plants. Photosynthesis Research, 2, 243-249.

Baninasab, B., Rahami, M. (1998). The effect of the use of gibberellic acid on the growth and development of
coriander seeds and Kalkhong. Iranian Journal of Agricultural Sciences, 29 (1), 65-74.

Bhattacharjee, S.K. (2014). Studies on the effect of gibberellic acid on growth, flowering and post harvest life of
Rosa hybrida cv. Raktagandha. Indian Rose Annals, 11, 567-574.

Ghasemi Ghehsareh, M., Kafi, K. (2011). Scientific and Practical Floriculture (Volume II). Razavi Publications.
394p.

Glick, A., Phllosoph-Hadas, S., Vainstein, A., Meir, A., Tadmor, Y., Meir, S. (2007). Methyl jasmonate enhances
color and carotenoid content of yellow pigmented cut rose flowers. Acta Horticulturae, 755, 243-250.

Hasibi, P. (2007). Physiological study of the effect of cold stress on seedling stage of different rice genotypes. PhD
Thesis. Shahid Chamran University of Ahvaz. 145p.

Janowsk, B., Jerzy, M. (2003). Effect of gibberrelic acid on postharvest leaf longevity of Zantedeschia elliottiana.
Journal of Fruit and Ornamental Pland Research, 11, 69-76.

Khangoli, S. (2001). Potential of growth regulators on control of size and flowering of ornamental plants.
Proceeding of first applied scientific seminar on flowering and ornamental plants, Mahalat, Iran.

Kishan, S., Singh, K.P., Raju, D.V.S. (2007). Vegetative growth, flowering and seed characters of African
marigold (Tagetes erecta L.) as influenced by different growth substances during mild off seasons. Journal
of Ornamentals Horticulture, 10(4), 268-270.

Krishnamooorthy, V., Madalageri, M.B. (2000). Influence of plant growth regulating on growth and seed yield
and oil content in ajowan (Trachyspermum ammi L.). Indian Perfumer, 44(4), 255-259.

Leshem, Y. (2014). The Molecular and Hormonal Basis of Plant Growth Regulation. Department of life science.
Bar-Ilon University Ramat. Israel. 159p.

Lester, D.C., Carter, O.G., Kelleher, F.M., Laing, D.R. (2002). The effect of gibberellic acid on apparent
photosynthesis and dark respiration of simulated swards of pennisetum clandestinum Hochst. Australian
Journal of Agriculture Research, 23,205-213.

Lichtenthaler, H.K. (1987). Chlorophylls and carotenoids: Pigments of photosynthetic biomembranes. Methods of
Enzymology, 148, 350-380.

Majidian, N., Naderi, R., Khaliqi, A., Majidian, M. (2011). The effect of gibberellin and benzyladenine growth
regulators on the production of Shipoori potted cultivar Zantedeschia cultivar. Journal of Horticultural
Sciences, 25 (4), 361-368.

Pawar, V.A., Naik, D.M., Katkar, P.B. (2008). Effect of foliar application of growth regulators on growth and
yield of gaillardia (Gaillardia pulchella). South Indian Horticulture, 53(1-6), 386-388.

(RY; 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 2025-12-08 ]

[ 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

Salehi Sardoei, A., Shahdadneghad, M. (2014a). Effects of foliar application of gibberellic acid on chlorophyll
and carotenoids of marigold (Calendula officinalis L.). International Journal of Advanced Biological and
Biomedical Research, 2(6), 120-127.

Salehi Sardoei, A. (2014b). Gibberellic acid and benzyladenine application increase offsets in Aloe barbadensis.
International European Journal of Experimental Biology, 4(1), 646-650.

Salehi Sardoei, A., Shahdadi, F., Shahdadneghad, M., Sadeghi, T. (2014c). Positive effect of growth regulators on
the soluble carbohydrates of Ficus benjamina, Schefflera arboricola and Dizigotheeca elegantissima plants.
International Journal of Biosciences, 4(10), 263-268.

Salehi Sardoei, A., Hassanpour Asil, M. (2014d). Response of application gibberellic acid and benzyladenine to
Schefflera (Schefflera arboricola L.) plants. Trends in Life Sciences, 3(2), 290-297.

Sunitha, H.M. (2006). Effect of plant population, nutrition and growth regulators on plant growth, seed yield and
quality of African marigold (7Tagetes erecta L.). M.Sc. (Agri) Thesis, Univ. Agril. Sci., Dharwad, Karnataka
(India).

Stephen, G.T., Ivo, R., Camille, M.S. (2005). Gibberellin metabolism and signaling. Vitamins and Hormones, 72,
289-338.

Tripathi, A., Tripathi, N., Shukla, S.N., Pandey, G. (2003). Effect of GA, NAA and CCC on growth and flowering
of French marigold (Tagetes patula). Journal of Applied Horticulture, 5(2), 112 -113.

Yaqoubi, L., Hatamzadeh, A., Bakhshi, D. (2013). The effect of gibberellic acid and methyl jasmonate on some
morphological and physiological characteristics of two cultivars of Bellis perennis. Proceedings of the 8"
Iranian Horticultural Sciences Congress. Bu Ali Sina University.

VoA 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 2025-12-08 ]

[ DOR: 20.1001.1.26765993.1399.5.2.3.6 ]

[ DOI: 10.52547/flowerjournal .5.2.99 ]

Flower and Ornamental Plants (2021): 5(2): 99-108

Research article
Flower and Ornamental Planis

Effects of topping and foliar application of gibberellic acid on some growth and
flowering chracteristics of African marigold

Ali Salehi Sardoei!”, Mojgan Shahdadnejad?>, Mohmmad Ali Bahmanyar?

1. Department of Horticultural Science, Faculty of Plant Production, Gorgan University of Agriculture
and Natural Resources, Gorgan
2. Department of Horticultural Science, Sari Institute of Higher Education, Sari
3. Department of Horticultural Sciences, University of Agricultural Sciences and Natural Resources,
Sari, Iran
Bdalisalehisardoei@gau.ac.ir

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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