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ABSTRACT: Pot experiment was carried out at the nursery of private farm
Alaejaylat in Libya during 2020 to study the effect of humic and gibberellic
acid on the growth, flowering and chemical composition of Tagetes erecta L.
Seeds of marigold were obtained from local variety (orange flowers) and sown
on first of March. After one month, seedlings were transplanted into plastic
pots (30 cm in diameter) filled with sand/clay 1:1(v/v). The experiment laid
out in randomized block design (RCBD) with three replications, each block
contains 10 pots and each pot had one plant. The experiment consists of seven
treatments as untreated (control), humic acid (100, 150 and 200 mg/l) and
gibberellic acid (50, 100 and 150 mg/l). Growth attributes were determined as
vegetative growth such as plant height, number of branches/ plant, leaves
fresh and dry weight, flower characters i.e., number of flowers/ plant, flowers
fresh and dry weight and chemical composition like Carotene pigments, total
carbohydrates and total nitrogen. Results showed that high concentrations of
humic and gibberellic acid recorded the best results of all studied characters,
however, humic acid at 200 mg/l and gibberellic acid at150 mg/l achieved the
highest mean values all vegetative growth, flower characters and chemical
composition as compared with the control treatment which gave the lowest
mean values of all studied characters.
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INTRODUCTION

African marigold (Tagetes erecta) is an yearly
herbaceous plant having a place to the family
Asteraceae (Compositae). It is local to the
Mediterranean put and as of now takes put in
more noteworthy than a couple of parts of the
world since of its versatility. Aside from being
developed for decorative purposes, it has
numerous unmistakable makes utilize of due to
the truth of its chemical composition, which
incorporates  terpenes, flavonoids, tannins,
coumarins, and basic oils (Ashwlayan et al.,
2018). Subsequently, marigold may be a
profitable plant for the corrective, nourishment,
and pharmaceutical businesses (Bragueto et al.,
2019). Marigold may be a potential undertaking
bloom with developing request within the setting
due to its cultural and devout importance
(Adhikari et al., 2020). It may be a blooming
fancy yearly with lavish branching and
blossoming propensity. A few of the vital
inconveniences related with development of this
edit are apical dominance (Sunitha et al., 2007),
stretch in blooming (Sharma et al., 2006) and
enhancement of long and inclined stems (Gawle
et al., 2012). These in flip come about in destitute
yield/economic returns. Be that as it may,
arrangement ~ of  encompassing climatic
prerequisites by means of choice of location,

sensible social operations, adjusted nourishment
and physiological controls with the help of
squeezing or utility of plant development
controllers can too furthermore improve the
surrender of the edit.

It is the higher species achieving up to
three to four toes in tallness. Simple culture, more
extensive versatility, the dependency of free
blossoming, brief length to deliver attractive
greenery and beneficial returns are the thought
processes behind its developing ubiquity. An
enormous change of colors, shape, estimate, and
fitting holding quality, makes the blossom bigger
well-known (Kumar et al., 2010).

Extricate of Marigold can be utilized as a
nematicide (Ravindra et al., 2017; Marahatta et
al., 2012). Carotenoids extricated from dry petals
are utilized for fowl bolsters to improve egg yolk
coloration and Broiler's skin (Singh, 2014; Singh
and Sisodia, 2017). They are also utilized as a
lure edit for controlling unimaginable bugs like
tomato natural product borers. Oil extricated from
marigold is utilized in fabricating fragrances and
creepy crawly repellents. Engendering of this
blossom can be wrapped up by means of utilizing
seeds or by utilizing softwood -cutting. The
lessening methodology is in  numerous
occurrences went with for keeping up the virtue
of assortments.
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PGRS play a incredible position in
vegetative engendering, restraint of abscission,
avoidance of bud torpidity, intensify control, and
promoting of blooming, drawing out the vase life
of blossoms, and impeding senescence (Singh et
al., 2018). Exogenous showering of gibberellic
acid on invigorates fertilization, fertilization, and
seed set to induce most surrender (Dodda goudar
et al., 2002). Gibberellic acid moving forward the
first-class of the blossom and is utilized to
overcome the expand constraining components to
tackle most advantage. It too makes a difference
to advance plant development, an expanded
change of most important and auxiliary branches,
conjointly gathered to grow bloom quality and
continues uniformity in bloom measure and
assortment which within the allow up guarantees
higher generation of blooms. Both more
prominent and diminish concentrations of
exogenously connected gibberellic acid limit the
vegetative, blooming, and exceptional parameters
as gibberellic acid labored with its full
conceivable up to wonderful most valuable
acknowledgment and comments hindrance
surpassed off past such concentrations.

Natural cultivating is one of the hones
which make the fabricating portable workstation
bigger economical notwithstanding unfavorable
punishments on the characteristic sources and the
environment (Kochakinezhad et al., 2014 and
Slam et al., 2014). It not exclusively keeps soil
richness, but furthermore preserves soil dampness

(JAAR) Volume: 28 (1)

(Yadav et al., 2014). Natural fertilizers and their
extricates embellish soil richness by way of
moving forward supplement maintenance and
biking and play an basic part in increment and
abdicate of plants (Khalid and Shafei, 2005 and
Smash et al., 2014).

Application of HA and chemical
fertilizers moves forward plant supplement
retention (Ayas and Gulser, 2005). HA may be a
commercial venture item comprises of numerous
components which embellish the soil ripeness and
developing the accessibility of supplement
variables and as a result influenced plant extend
and abdicate (Hartwigson and Evans, 2000).
Humic substance underpins making plant life and
makes soil additional rich and profitable, will
open up soils water protecting capacity; hence, it
makes a difference plants to confront up to dry
seasons and  fortifies seed  germination
(Hartwigson and Evans, 2000).

The foremost goal of this work is to
inspect the impact of humic acid, and gibberellic

acid on growth, flowering and chemical
composition of African marigold (Tagetes
erecta).

MATERIALS AND METHODS

Pot experiment was carried out at the
nursery of private farm in Libya during 2020 to
determine the effect of humic acid (HA) and
gibberellic acid (GAs3) on the growth, flowering
and chemical composition of Tagetes erecta L.

Soil analysis

Table (1): Analysis experimental soil
Parameter Value Unit
Mechanical Analysis
Sand 55.52 %
Silt 25.00 %
Clay 19.48 %
Textural class Loamy sand
pH (1:1) 7.6 -
EC(1:1, water extract) 0.56 dS/m
0. M 5.2
Soluble cations
Ca** 1.52 meq/I
Mg?* 1.2 meq/I
Soluble anions
HCOs 0.54 meq/I
SO4* 17 meg/l

Plant material:

Seeds of marigold Tagetes erecta plants
were sown on first of March. After one month,
seedlings were transplanted into plastic pots
(25cm in diameter) filled with sand/clay 1:1(v/v).

Seeds of marigold had been obtained
from neighborhood range (orange flowers) and
sown on first of March. After one month,
seedlings were transplanted into plastic pots (30
cm in diameter) crammed with sand/clay 1:1(v/v).

Experimental Design

The experimental laid out in randomized
block diagram (RCBD) in three replications,
every block incorporates 10 pots and every pot
had one plant.

Each pot used to be fertilized twice with 1.5 g
N/pot in shape of ammonium nitrate (33.5% N)
and 1 g/pot in shape of potassium sulfate (48%
K20). These fertilizers had been utilized at 30
and 60 days from sowing. Phosphorous (P) as
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calcium superphosphate (15.5% P205) was once
C.3 Carotene pigments

Carotene pigments were determined
according to the procedure out lined by Ramely
(1993). Carotene was expressed as mg / 100g
fresh weight.

Statistical analysis

All the data collected were subjected to
statistical analysis using MSTAT package for
analysis of variance (ANOVA) of variance as
defined with the aid of using Gomez and Gomez
(1984). The remedy method had been as
compared the usage of L.S.D. check at 0.05
degree of probability.

RESULTS AND DISCUSSIONS
A) Vegetative growth

From the data in Table (1) and Fig. (1)
showed that foliar application of GAs
significantly affected the vegetative growth of
marigold i.e.( plant height, number of branches
and leaves fresh and dry weights). Significantly
higher of plant height (54.40 cm), number of
branches (10.83), leaves fresh weight (262.42)
and leaves dry weight (262.42), followed by high
concentration of humic acid at 200mg/l which
recorded plant height (43.94cm), number of
branches (13.07), leaves fresh weight (215.61)
and leaves dry weight (43.12), as compared with
control treatments which recorded the lowest
mean values of plant height (32.59 cm), number
of branches (7.09), leaves fresh weight (177.56)
and leaves dry weight (35.51), during 2020
season.

Owing to the truth extended in GAs
utility accelerated the intermodal measurement
and cellular telephone growth that increases
increase of flora and moreover will enlarge auxin
content material which extra acceptable the apical
dominance indirectly. The results gotten have
been concordance with the discoveries of Kumar
et al. (2010) and Badge et al. (2013) in marigold.

An test executed by Sarkar et al. (2018)
to have a look at the ‘reaction of gibberellic acid
on increase and physiological tendencies of
African Marigold’ ended in similar findings.
Owing to the truth extended in GA3 prolonged the
intermodal period and cell cellphone growth in
order to boom increase of flowers and
furthermore will amplify auxin content material
fabric which extra the apical dominance
indirectly. The outcomes obtained have been
concordance with the findings of Taygi and
Kumar (2006), Kumar et al. (2010) and Badge
et al. (2013) in marigold.

In this way, from sold files we are able
conclude that fair a incitement of GA3 can able to
create impressively higher run of auxiliary
branches. As an application of GA3 lifted cell
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division and cell extension, publicizing of protein
blend and incitement of branching can too be
credited to the disposal of apical dominance thru
5 the squeezing we performed. Comes about
procured had been in agreement with the
discoveries of Singh and Arora (1980) on
African marigold; Kumar and Singh (2003) in
carnation, Srivastava et al. (2002) and Lal and
Mishra (1986) in China aster and marigold.

HA could be a commercial endeavor
item incorporates numerous components which
make strides the soil ripeness and increasing the
accessibility of supplement components and so
influenced plant increment and surrender
(Hartwigson and Evns, 2000).

Regarding the promotive have an impact
on of humic corrosive, it impacts extend thru
creating hormone analogs or increment controllers
(Albayrak and Camas, 2005). Besides,
Sathiyabama and Selvakumari (2001) cited that
utility of 10 kg/ha humic corrosive, nearby with
75% of the invigorated NPK measurements
utilized to be found to broadly affect fabricating
of Amaranthus.

The comparable penalties had been
reported with the aid of Mohammadipour (2012)
concluded that the humic corrosive in 250 ml L-1
concentrations, amplified the assortment of clears
out for marigold which need to be due to
astonishing comes about and the hormonal
undertaking of humic corrosive on vegetative
development.

combined with soil earlier than sowing at the
price of 3 g/pot. Other agricultural methods had
been performed in accordance to regular practice.
The treatment as follows:
e  Control (without fertilizers)
100 mg/l humic acid
150 mg/Il humic acid
200 mg/l humic acid
50 mg/l GAs
100 mg/l GAs
150 mg/l GAs

The studied characters:
The growth attributes were determined as
following:
A)Vegetative growth:

Plant height (cm), number of branches/
plant, leaves fresh weight, leaves dry weight

B) Flower characters
Flowers number / plant, fresh and dry
weights of flowers

C) Chemical analysis:
C.1 Nitrogen content (N %)

Add up to nitrogen was chosen in
processed plant fabric calorimetrically by utilizing
Nessler’s method (Chapman and Pratt, 1978).
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Nessler reply (35 IK/100 ml d.w. + 20g HgCI2 /
five hundred ml d.w.) 120 g NaOH / 250 ml d.w.
Perusing was once performed utilizing wave
measure of 420 nm .
C.2  Determination
carbohydrates

Total soluble carbohydrates have been
determined, quantitatively, in Tagetes erecta L.
via Anthron approach in accordance to Yemm
and Willis (1954), Mahadevan, and Sridhar
(1986) as follows:

Extraction changed into as soon as
achieved via grinding dry keep in mind in
Mahadavaine buffer (sodium citrate buffer, pH
6.8). Extracts had been homogenized for 3 mins
and centrifuged at 4000 p.p.m for 15 min. the

of  total soluble
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supernatant changed into then used to determine
general soluble carbohydrates.

Ten grams of the reduce flesh had been
taken and extracted by using distilled water in
accordance to A.O.A.C. (1980). In order to
determine the whole soluble carbohydrates via the
above-mentioned strategies and the extract was
once heated at 70°C in water both for 10 minutes.
50 micro liter of the extract was then poured into
test tubes, 3ml of the anthron regent had been
delivered to every tube and the tubes have been
placed in water each at 100°C for 10 min. the
reagent blank tubes were dealt with is comparable
way, and the absorbance of the combination was
measured at 625 nm. The widespread curve used
to be prepared from glucose.

Table (1): Vegetative growth of African marigold (Tagetes erecta) as affected by humic acid and

gibberellic acid in 2020 season.

. Leaves fresh Leaves dry
Treatments Plarzzrr:]eilght nuarl?enr(;heIZn t weight weight
P (9) /plant (9) /plant
Control 32.59 7.09 177.56 35.51
HA at 100mg/I 36.14 8.96 192.27 38.45
HA at 150mg/I 40.77 10.45 200.87 40.17
HA at 200mg/I 43.94 13.07 215.61 43.12
GAz at 50mg/I 47.68 8.59 204.37 40.87
GAz at 100mg/I 49,99 9.33 233.30 46.66
GAz at 150mg/I 54.40 10.83 262.42 52.48
LSD0.05) 1.86 1.23 11.52 2.30
300 1 m Plant height (cm) m No of branches 2020
250 - . [
200 - pu m [
150 - [
100 A [
T T TITINrNL ]
0 T L} T T T T L
Control HA at HA at HA at GA3 at GA3 at GA3 at
100mg/l  150mg/l  200mg/ 50mg/I 100mg/l  150mg/!

Fig. (1): Vegetative growth of African marigold (Tagetes erecta) as affected by humic acid and

gibberellic acid in 2020 season.

B) Flower characters

Results presented in Table (2) and Fig.
(2) cleared that foliar application of GAs
significantly affected the flower characters of
marigold i.e.( number of flowers and flowers
fresh and dry weights). Significantly higher of
number of flowers (81.01 cm), flowers fresh
weight (66.33) and flowers dry weight (13.27),

followed by high concentration of humic acid at
200mg/l which recorded higher number of
flowers (72.43 cm), flowers fresh weight (60.95)
and flowers dry weight (12.19), as compared with
control treatments which recorded the lowest
mean values of number of flowers (45.92 cm),
flowers fresh weight (43.51) and flowers dry
weight (8.70), in 2020 season.
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Gibberellic acid (GAs) is additionally
assumed to advance plant amplify and amplify
wide assortment of transcendent and auxiliary
branches which within the conclusion guarantees
more prominent fabricating of bloom (Azuma et
al., 1997).

Thus, it used to be located that clean
flower weight accelerated with an make bigger in
GA; concentrations. Incitement of the corella
development, dust germination, and dust tube
grow happened with the GA; application which in
flip will broaden weight of blossom. Comparable
results have been reported with the aid of
(Kumar et al., 2010; Ardalani et al., 2014;
Kumar and Beniwal, 2017; Tiwari 2018;
Sarkar 2018 in marigold and Holkar 2018) in
Gladiolus.

Our research discovering confirmed
plant utilized with GAz 250 ppm was once located
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to be exceptional to produce most range of plant
existence per plants. Similar quit end result used
to be determined in  experimentation
accomplished with the resource of
Khangjarakpam et al. (2019) in African
marigold.

Blossom progressed when treated with
250ppm GA3was since this treatment brought
about in most chlorophyll substance and protein
substance fabric in leaf and had stimulatory
position to play down the challenge of
chlorophyllase chemicals subsequently avoids
chlorophyll and protein debasement essential to
upgrade of cost of photosynthesis. Beneath the
control of GAs, dividing of photosynthates to
regenerative sink happened which come about in
most degree of blossoms/ plant (Morris, 1996).

Table (2): Flower characters of African marigold (Tagetes erecta) as affected by humic acid and

gibberellic acid in 2020 season.

Flowers fresh Flowers dry weight

Treatments No of flowers )
weight (g) (@)

Control 45.92 43.51 8.7
HA at 100mg/l 48.53 47.15 9.43
HA at 150mg/l 58.39 51.49 10.3
HA at 200mg/I 72.43 60.95 12.19
GAz at 50mg/I 49.01 46.37 9.27
GAz at 100mg/I 52.56 49.25 9.85
GAz at 150mg/I 81.01 66.33 13.27
LSD(0.05) 4,72 4.45 0.89

90 7 B No of flowers M Flowers fresh weight (g) Flowers dry weight (g) 2020

80 A

70 A

60 -

50 A

40 -

30 A

20 A

10 +

0 T T T T T T 1
Control HA at HA at HA at GA3 at GA3 at GA3 at
100mg/! 150mg/! 200mg/I 50mg/| 100mg/I 150mg/|

Fig. (2): Flower characters of African marigold (Tagetes erecta) as affected by humic acid and

gibberellic acid in 2020 season

¢) Chemical composition

Results presented in Table (3) and Fig.
(3) cleared that sparying of GAs positive effect on
the chemical composition of marigold
i.e.(Carotein, total carbohydrates and nitrogen).
Significantly higher of Carotein (0.21mg/100g),
total carbohydrates (42.16%) and nitrogen

(5.29%), followed by high concentration of humic
acid at 200mg/l which recorded Carotein (0.18
mg/100g), total carbohydrates (35.19%) and
nitrogen (4.52%), as compared with control
treatments which recorded the lowest mean values
of Carotein (0.15mg/100g), total carbohydrates
(29.46%) and nitrogen (3.82%), during 2020
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season. Light propelled chlorophyll biosynthesis
increments the carotenoid substance (Giuliano et
al., 1993). GAs interceded upgrade in carotenoid
in specific lutein biosynthesis in African marigold
utilized to be furthermore watched with the help
of Valadon and Mummery (1967)

Increased assortment of takes off per
plant brought about in higher photosynthesis than
the unwinding creating more prominent sum of
photosynthates which had been channelized to
particular components of the plant helping all
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circular advancement for the length of the
vegetative portion reflected by way of higher
substance fabric of carbohydrates. The GAj
intervened improvement in development, biomass
generation and carbohydrate substance in trim
vegetation was watched with the help of Demura
and Ye (2010). The over comes about are in near
congruity with the discoveries of Singh and
Bijimol (2001) in tuberose and Sujatha et al.
(2002) in gerbera.

Table (3): Chemical composition of African marigold (Tagetes erecta) as affected by humic acid

and gibberellic acid in 2020 season.

Carotein Total carbohydrates Nitrogen

Treatments (ma/g) (%) (%)
Control 0.15 29.46 3.82
HA at 100mg/I 0.16 30.97 3.91
HA at 150mg/I 0.17 31.28 4.3
HA at 200mg/I 0.18 35.19 4,52
GAz at 50mg/I 0.16 37.53 4.49
GAs at 100mg/l 0.18 39.97 4.87
GAs at 150mg/l 0.21 42.16 5.29
LSD(0.05) ns 2.69 0.30

M Carotein (mg/g) ™ Total carbohydrates (%) Nitrogen (%) 2020

45 +

40

35 A

30 A

25 A

20 A

15 -

10 ~

5 .
0 T T T T T T 1
Control HA at HA at HA at GA3 at GA3 at GA3 at
100mg/l  150mg/l 200mg/l 50mg/l  100mg/l 150mg/I

Fig. (3): Chemical composition of African marigold (Tagetes erecta) as affected by humic acid

and gibberellic acid in 2020 season.

REFERNCES

A.O.A.C. (1980). Official Methods of Analysis of
Association of Official Analytical Chemists. 121"
Ed. Washington, D.C.

Adhikari, P., K. Mishra, S. Marasini, R.C.
Neupane, A.K. Shrestha, J. Shrestha and S.
Subedi (2020). Effect of nitrogen doses on
growth and yield of marigold (Tagetes erecta L.)
in subtropical climate of Nepal. Fund. & Appli.
Agric., 5(3): 414-420.

Albayrak, S. and N. Camas (2005). Effects of
different levels and application times of humic
acid and leaf yield and yield components of
forage turnip (Brassica rapa L.). J. Agron., 4:
130-133.

Ardalani, A. Hadipanah and S.M.
Pourrezvani (2014). Foliar application of
gibberellic acid and ethanol on flower yield and
phenolic compositions in marigold (Callendula
officinalis L.). Electronic J. Biol., 10(3): 73-78

Ashwlayan, V.D., A. Kumar, M. Verma, V.K.
Garg and S.K. Gupta (2018). Therapeutic
potential of Calendula officinalis. Pharm
Pharmacol. Int. J 6: 149-155.

Ayas, H. and F. Gulser (2005). Use of humic
acid for improving soil organic matter and
increasing crop yield. J. Biol. Sci., 5(6): 801-804.

Azuma, T., S. Ueno, N. Uchida and T. Yasuda
(1997).  Gibberellin-induced elongation and

H.,

198



osmoregulation in internodes of floating rice.
Physiologia Plantarum, 99(4): 517-522.

Badge, S., D.M. Panchbhai and V.N. Dod
(2014). Response of pinching and foliar
application of gibberellic acid on growth and
flower yield in summer African marigold. Res.
Crops, 15 (2): 394-397.

Bragueto, E.G., B.L.C. Cardoso, S. J. Sousa,
C.T. Mendanha, M.M. Boscacci, V.M. Aradijo,
L. Azevedo, M.M. Furtado and A.S. Sant’Ana
(2019). From the field to the pot: Phytochemical
and functional analyses of Calendula officinalis
L. flower for incorporation in an organic yogurt.
Antioxidants 8:559.

Doddagoudar, S. R., B.S. Vyakaranahal, M.
Shekhargouda, A.S. Naliniprabhakar and V. S.
Patil, (2002). Effect of mother plant nutrition and
chemical spray on growth and seed yield of China
aster cv. Kamini. Seed Res., 30 (2): 269-274.

Dubois, M., K. A. Gillwes, J.K. Hamilton, P. A.
Repers and F. Smith (1956). Calorimetric
method for determination of sugars and related
substances. Anal. Chem., 28: 350-356.

Gawle, S.K., M.K. Chaturvedi and KN. Yadav
(2012). Adoption pattern of improved marigold
production technologies by the farmers in
Bilaspur district of Chhattisgarh. Agric. Update.,
7(3/4):323-329.

Gomez, K.A. and A.A. Gomez (1984). Statistical
procedures for Agricultural Research. A Willey
International publication, John Willey and Sons,
NEW YORK, U.S.A

Hartwigsen, J.A. and M. R. Evans (2000).
Humic acid seed and substrate treatments promote
seedling root development. HortSci., 35(7):1231-
1233.

Holkar, P.S.,, S.Y. Chandrashekar, P.
Hemanthkumar and M. Ganapathi (2018).
Effect of gibberellic acid on growth, flowering,
flower quality and corm yield of gladiolus. Trends
in BioSci., 11(24): 3211-3216.

Khalid, K. and A. Shafei (2005). Productivity of
dill (Anethum graveolens L.) as influenced by
different organic manure rates and sources. Arab
Univ. J. Agric. Sci., 13(3): 901-913.

Khangjarakpam, G., L.J. Singh, S. Maitra and
S. Mandal (2019). Influence of foliar application
of gibberellic acid on growth, development, yield
and biochemical constituents of African marigold
cv. ‘Pusa Narangi Gainda’. J. Pharmacognosy &
Phytochemistry, 8(4): 1581-1585.

Kochakinezhad, H., Gh. Peyvat, A. Kashi, J.
Olfati and A. Asadi (2014). A comparison of

(JAAR) Volume: 28 (1)

org. and chemi. fertilizers for tomato production.
J. Organ. Syst., 7(2): 14-25.

Kumar R and K. Singh (2003). Regulating
growth and flowering in Carnation through
planting date, photo period, Gibberellic acid and
pinching treatments. Haryana Horti. Sci., 32(1-2):
69-72.

Kumar, R.,, M. Ram and G.S. Gaur (2010).
Effect of GA3 and ethrel on growth and flowering
of African marigold cv. Pusa Narangi Gainda.
Indian J. Horti., 67: 362-366.

Lal, H. and S.P. Mishra (1986). Effect of
gibberellic acid and maleic hydrazide on growth
and flowering of marigold and aster. Progressive
Horticulture, 18 (1-2), 151 — 152.

Marahatta, S.P., K.H. Wang, B.S. Sipes and
C.R. Hooks (2012). Effects of Tagetes patula on
active and inactive stages of root-knot nematodes.
The J. Nemat., 44(1): 26-30.

Mohammadipour, E. (2012). Effect of humic
acid on yield and quality of marigold (Calendula
officinalis L.), Ann. Biol. Res., 3(11) 5095-5098.

Morris, D. A. (1996). Hormonal regulation of
source-sink  relationships: an overview of
potential control mechanisms. Photoassimilate
distribution in plants and crops. Source-sink
relationships. Zamski, E. & Schaffer, AA (Ed.).
Marcel Dekker, New York, 441-466.

Ram, M., M. Davari and S. N. Sharma (2014).
Direct, residual and cumulative effects of organic
manures and biofertilizers on yields, NPK uptake,
grain quality and economics of wheat (Triticum
aestivum L.) under organic farming of rice-wheat
cropping system. J. Org. Syst., 9(1): 16-30.

Ravindra, H., M. Sehgal, H.B.
Narasimhamurthy, K. Jayalakshmi and 1.
Khan (2017).Rice root knot nematode

(Meloidogyne graminicola) an emerging problem.
Int. J. Curr. Microb. & Appli. Sci., 6(8): 3143-
3171.

Sarkar, D., B.K. Saud, P. Mahanta, P. Kalita,
B. Neog and M.C. Talukdar (2018). Response 0
pinching and gibberellic acid on growth and
physiological characteristics of African marigold.
Int. J. Curr. Microb. and Appli. Sci.,7 (3): 2319-
7706.

Sathiyabama, K. and G. Selvakumari (2001).
Effect of humic acid on growth, yield and
nutrition of Amaranthus. — South-Indian-Hort. 49:
155-156.

Sharma, D.P., M. Patel and N. Gupta (2006).
Influence of nitrogen, phosphorus and pinching
on vegetative growth and floral attributes in

199



African marigold (Tagetes erecta Linn.). J.
Ornam. Horti., 9(1):25-28.

Singh, A.K. (2014). Breeding and biotechnology
of flowers, commercial flowers. New India
Publishing Agency, New Delhi, 1,752,

Singh, A.K. and A. Sisodia (2017). Textbook of
floriculture and landscaping. New India
Publishing Agency, New Delhi. 432p

Singh, A.K. and G. Bijimol (2001). Influence of
growth-regulating chemicals on growth, flowering
and bulb production in tuberose (Polianthus
tuberose L.). Ind. Perfumer.; 45(1):31-34

Singh, J. and J.S. Arora (1980). Effect of
spacing and pinching on growth and flower
production of marigold (Tagetes eracta L.). cv.
African giant double orange. Proc. National
Seminar on  production technology  for
commercial flower held at TNAU, Coimbatore.
85-87pp

Singh, R., A. Sisodia, A.K. Singh and A.K. Pal
(2018). Effect of pinching, gibberellic acid and
kinetin on growth, flowering and seed yield in
marigold. J. Pharm. & Phytoch., 7 (3): 3318-3320.

Srivastava, S.K.,, H.K. Singh and AK.
Srivastava (2002). Effect of spacing and pinching

(JAAR) Volume: 28 (1)

on growth and flowering of Pusa Narangi Gainda,
marigold (Tagetes erecta L.). Ind. J. Agric. Sci.,
72(10): 611-612.

Sujatha, K., J.V.N. Gowda and M.M. Khan
(2002). Effects of different fertigation levels on
gerbera under low cost greenhouse. J. Ornam.
Horti. New Series., 5(1):54-59.

Sunitha, H.M., R. Hunje, B.S. Vyakaranahal
and H.B. Bablad (2007). Effect of pinching and
growth regulators on plant growth, flowering and
seed vyield in African marigold (Tagetes erecta
Linn.). J. Ornam. Horti., 10(2):91-95.

Tiwari, H., M. Kumar, R.K. Naresh, M.K.
Singh, S. Malik, S.P. Singh and V. Chaudhary
(2018). Effect of organic and inorganic fertilizers
with foliar application of gibberellic acid on
productivity, profitability and soil health of
marigold (Tagetes erecta L.) cv. pusa narangi
gainda. Int. J. Agric. Stat. Sci., 14(2), 575-585.

Valadon, L.T. and R.S. Mummery (1967).
Carotenoids of certain compositae flowers.
Phytoch., 6(7): 983-988.

Wettstein, D. (1957). Chlorophyll-lethale und der
submik roskopische Formwechsel der Plastiden.
Expt. Cell Res., 12: 427-506.

200



(JAAR) Volume: 28 (1)

Al padlal)

Aaill (gobaaskll CuSially puasilly 9 salll Ao lbipal) Gasng chaggll Gaala il
L8y
) M we Glis
laalls Lac)) 3l aslally (gland) alall 2AS —0 )3 deslas

Jisd € S8 e 5128 agag o Glal) e shemd Glsl @b oy ajall clblal) (e ddkal
DY) sag LS cdis el cebioay (Al cduad Al Slajl of ) Dl LS iy Gl US
e ) Dise JSa
asla il Aahal 2020 ale (DA Ll S daldll sl dejie Jidie B panal dpad Cupal
dyanll &5.2020 ause Sla Akl Gl Jlesl aSlly jaailly saill e dlbiyially cliaggl)
g5 & canly ed . pule O g1 (8 ey (Ul DY) sall Ciiall (e didadll e e
Ll 3l (pas [ aaa) 1] elal) [ dasll Seglen (ae 30 laphd) dandly S5l 6 el
e gsing panal IS5 Gaal 10 Lo g Lakd (S ¢ ) e SO Adlptal) el apanaly
5 150 5 100) clasugll (manns (s 58) ddalan ye Dlalae dasa o il ST LBaaly AL
sall Ll e sail) cilaa a3 54 (i) [ aase 150 5 100 5 50) clibpall (aeas (i) / anse 200
oL axe) Sl clia ¢ (Glally il 03l 3ho¥) bl /o) sae (bl Jok) (gpuadl)
(gl ASH g S (i ) dans) laasl) Sl (Llaidl Giladly sl 036l el
Gleall ppend gl adl Cilais clbipally sl Gaels e Lllad) 3SIE of iball cgli]
S/ ane 150 2ie iyl Gasng i/ ane 200 tie chaggll Giaen el ¢ @l gag ¢ g pdll
Alabeey Aplae Shasll Sl ) Clia ¢ (gradll sl i paeal daugid) adl) e
ool Alal) Cagylally dupaill gyl it dusg el Cilial) puead ad davsgie il s S Jg )

201



