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ABSTRACT : Afield experiment was carried out to study the effect of zinc and iron on growth, yield
and quality of chrysanthemum during 2009-2010, in Randomized Block Design comprised of sixteen
treatments with three replications in the Department of Horticulture, Annamalai University,
Annamalainagar, Tamil Nadu, India. Sixteen treatmentswere formulated with threelevels(0.25, 0.5 and
0.75%) each of zinc sul phate and ferrous sulphate individually and in combination. The control wasthe
usua practice of the farmers. Various biometric observations on growth and physiological viz., plant

height, stem girth, number of branches and | eaves per plant, leaf areaand chlorophyll content, flowering
and yield attributes viz., number of flowers per plant, flower stalk length, flower head diameter, flower
head weight, flower yield per plant and hectare and quality attributes viz., xanthophyll and carotenoid
content, visual rating and shelf life were recorded. Theresults reveal ed that the treatment combination of
0.5% zinc sulphate +0.5% ferrous sulphate (T ,) was found to be the best in growth, yield and quality
attributes followed by 0.5% zinc sulphate +0.75% ferrous sulphate (T,.) and 0.5% zinc sulphate

+0.25% ferrous sulphate (T,,).
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C hrysanthemum (Dendrathemum grandiflorum
Tzeuleu). Syn. C.morifolium Ramat, isan important
commercial flower crop. It isthe second largest flower
crop grown all over the world. It’s known as “queen of the
east”. There is hardly any other garden flower which has such
diverse and beautiful range of colour shades and shapes as
chrysanthemum, making it suitable for every purpose
conceivablefor aflower crop.

Therefore, itscultivation has expanded in non traditional
areaalso. Thereisan ample scope to enhance the productivity
of chrysanthemum by adopting proper crop management
techniques. In order to meet the over increasing demand on
production of quality flowers, to increase productivity and to
overcome the physiological disorders, application of major
and micronutrients areinevitable. Now-a-days, micronutrients
especially zinc and iron are gradually gaining momentum
among the flower growers because of their beneficial
nutritional support and to ensure better harvest and returns.

A suitablemicronutrient dose, period and method of application
will certainly improve the production and quality of flower
crops (Gurav et al., 2004). Best response of African marigold
for small quantities of micronutrients have been demonstrated
by Balakrishnan et al. (2007). Hence, a study was undertaken
to study the response of zinc and iron on growth, yield and
quality of chrysanthemum cv. co1.

RESEARCH METHODS

The present study was carried out in winter season of
2009-2010 at Annamal ainagar, Cuddal ore district of Tamilnadu.
The experimental field issituated at 11°24' N latitude, 76°44' E
longitude and at an altitude of 5.79m above mean sea level.
The mean annual rainfall is 1500mm. The average maximum
and minimum temperature and relative humidity are 33.5°C,
22.5°Cand 88 per cent, respectively. The sail of theexperimental
field wasclay loamwith apH of 6.5 and contained 250.6, 19.5
and 256.8 kg/ha of available nitrogen, phosphorus and
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potassium, respectively Sixteen treatments were laid-out in
RBD with three replications. The details of treatment
combinationsare asfollows. T,-Control, T_-0.25%2ZnSO,, T -
0.5%2ZnS0O,, T,-0.75%2ZnS0O,, T-0.25%FeSO,, T -0.5% FeSO,,
T.-0.75% FeSO,, T,-0.25% ZnSO,+0.25% FeSO,, T,-0.25%
ZnSO,+0.5%FeSO,, T, -0.25%ZnS0O, +0.75% FeSO,, T ,-0.5%
ZnS0O,+0.25% FeSO,, T, ,-0.5%ZnS0O,+0.5% FeSO,+ T .-0.5%
ZnSO,+0.75% FeSO,, T,,-0.75% ZnSO, +0.25% FeSO,, T .-
0.75%ZnS0,+0.5% FeSO,, T, -0.75% ZnSO,+0.75% FeSO,.
Twenty five daysold seedlings weretransplanted in beds
of (5.0x4.0m) withaspacing of 45x 35cm. The common fertilizer
dose of 125:120:25kg NPK per ha was applied to all the
treatments through urea, single super phosphate and MOP,
respectively. Micronutrients were applied as foliar spray as
per treatment schedule on 30 and 45 days after transplanting.
The total chlorophyll content was estimated in a fully
expanded third leaf from thetip by adopting the procedure of
Yoshida et al. (1971) and the xanthophyll and carotenoid
contents of the flowers were estimated as per the procedure
of Pathmanaban et al. (1996) and Lewis (1993), respectively.

RESEARCH FINDINGS AND DISCUSSION

Theresults of the present study revealed that foliar spray
of zinc and iron individually and incombination significantly
influenced the plant growth attributes (Table 1). The plants
which received 0.5% zinc sul phate and 0.5% ferrous sul phate
(T,) expressed the maximum plant height (54.62cm), stemgirth
(3.33cm) and number of branches per plant (10.23) followed
by the treatment combination of 0.5% zinc sulphate and 0.75%
ferrous sulphate (T,,). Zinc and iron act as the activator of

several enzymes, alcoholic dehydrogenase, pyridine
nucleotide dehydragenase and carbonic anhydrase (Duarte
et al., 1992). Zinc and iron aso favour the storage of more
carbohydrates through photosynthesis, which may inturn be
the attributing factor for the positive effect on growth
atributes (Senthamizhselvi, 2000). Further more, the maximum
influence of the best treatment might be due to the right
combination and appropriate time of application also.

The maximum number of leaves per plant (52.15), leaf
area(53.17 cn?) (Table 1) and chlorophyll content (0.597 mg g
') (Fig.1) wererecordedin T, followed by T .. The significant
variation in number of leaves per plant, leaf area and
chlorophyll content in the treatment plants than the control
might be due to the direct influence of zinc and iron on
chlorophyll metabolism and photosynthetic efficiency of the
plant as opined by Hatwar et al. (2004) in chillies. Also zinc
andiron act as catalyst in formation of chlorophyll and several
enzymes. Similar findingswere reported by Gurav et al. (2004)
in gerberaand Karuppaiah (2006) in French marigold.

Among the different treatments, the treatment
combination of 0.5% zinc sulphate +0.5% ferrous sulphate
recorded the maximum number of flowers per plant (89.91),
flower stalk length (8.92 cm), flower head diameter (6.40cm)
and flower head weight (2.48 g flower-1) followed by T_ . (Table
2) The minimum was recorded in control. The increase in
flowering attributes might be due to the beneficial role of zinc
and iron in enhancing the translocation of carbohydrates,
minerals, water and aminoacids from the site of synthesisto
the storage tissue especially on flowers which inturn increase
the number, size and weight of flowers. Similar results also

Trestments Plant height (cm) Stem girth (cm) br;\lngﬂw;eglgl;t{ Numbpelrarc])IJI eaves Leaf area (cm’)
T, - Contrd 42.12 215 6.16 37.41 29.70
T2-0.25% ZnSO4 43.35 255 7.26 39.79 3150
T30.5% ZnSO4 45.98 277 8.4 40.98 3812
T,0.75% ZnSO, 44.47 267 7.74 42.18 35.35
T50.25% FeSO, 44.24 262 7.50 40.98 3345
Te0.5% FeSO4 46.69 279 8.22 4353 3892
T+0.75% FeSO, 44.47 273 7.86 4271 37.25
Te0.25% ZnS04+0.25% FeSO4 47.07 285 8.36 44.38 39.75
T¢0.25% ZnS04+0.5% FeSO4 47.87 291 8.61 45.39 42.18
T10-0.25% ZnSO, +0.75% FeSO, 48.96 3.00 8.87 46.49 44.03
T11-0.5% ZnS04+0.25% FeSO4 52.11 321 9.73 49,94 49,55
T12-0.5% ZnS04+0.5% FeSO4 54.62 333 10.23 52.15 5317
T15-0.5% ZnS0,+0.75% FeSO, 53.51 328 9.9 5105 5137
T14-0.75% ZnS0O4 +0.25% FeSO4 51.26 312 9.45 4851 47.72
T15-0.75% ZnSO4+0.5% FeSO4 50.11 307 9.17 47.66 4587
T16-0.75% ZnSO,+0.75% FeSO, 47.46 2.89 8.49 44.89 40.55
C.D. 1.35 013 0.40 1.73 2.76
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reported by Shaand Karuppaiah (2005) in chilli, Balakrishnan
et al. (2007) inAfrican marigold and Naveenkumar et al. (2009)
in chrysanthemum.

Withregardtoflower yield, T, (0.5% ZnSO,+0.5% FeSO,
foliar spray on 30 and 45 DAT) recorded the maximum flower
yield per plant (201.74 g plant™) and flower yield per hectare
(21.14tha) followed by T, and T ,. (Table 3) Application of
zinc and iron not only relieved the chlorosis and produced

healthy green plants but also increased the synthesis of
chlorophyll, growth promoting substances and mobility of
minerals, water, photosynthates and aminoacids from the
source to sink which may inturn increase the flower
production and ultimately flower yield. Similar results were
also obtained by Nag and Biswas (2002) in tuberose,
Balakrishnan et al. (2007) in African marigold and
Naveenkumar et al. (2009) in chrysanthemum. Regarding the

Flower stalk length

Flower head di ameter Flower head weight

Treatments Numbers of flowers per plant (cm) (cm) (g flower™)
T, - Control 63.02 590 358 213
T2-0.25% ZnS0O4 67.32 6.24 389 214
T50.5% ZnSO4 73.45 6.81 453 218
T,0.75% ZnSO, 71.60 6.68 4,08 215
T5-0.25% FeSO, 69.47 647 402 215
Te0.5% FeSO4 74.35 6.88 463 220
T,-0.75% FeSO, 72.53 6.74 423 217
Te-0.25% ZnS04+0.25% FeSO4 75.26 6.97 476 222
T¢0.25% ZnS0,4+0.5% FeSO4 77.09 714 492 223
T1-0.25% ZnSO, +0.75% FeSO, 79.22 7.39 5.28 223
T1-0.5% ZnS04+0.25% FeSO4 85.64 820 598 2.36
T12-0.5% ZnS0O4+0.5% FeSO4 89.91 892 640 248
T13-0.5% ZnSO,+0.75% FeSO, 87.78 857 6.20 246
T14-0.75% ZnS0O4 +0.25% FeSO4 83.49 782 574 225
T15-0.75% ZnSO4+0.5% FeSO4 81.36 761 548 224
T15-0.75% ZnSO,+0.75% FeSO, 76.19 7.05 487 222

C.D.(P=0.05) 2.13 035 0.34 0.04

Treatments Flower yl?g(; per plant FL(g:Vgrgl(?hdaEfr Shelf life(days) Visual rating
T, - Control 84.63 15.64 6.73 6.11
T2-0.25% ZnSO4 90.13 16.52 6.96 6.98
T50.5% ZnSO4 98.30 17.84 7.44 7.65
T40.75% ZnSO, 92.63 17.35 7.31 7.04
T5-0.25% FeSO, 94.83 16.96 714 7.00
Te0.5% FeSO4 100.21 18.10 7.52 7.72
T,-0.75% FeSO, 96.40 17.56 7.37 7.52
Te-0.25% ZnS04+0.25% FeSO4 101.80 18.33 7.60 7.78
Tg0.25% ZNnS04+0.5% FeSO4 104.47 18.73 7.73 8.01
T10-0.25% ZnS0O, +0.75% FeSO, 107.66 19.12 7.92 8.18
T1-0.5% ZnS04+0.25% FeSO4 116.14 20.46 844 8.67
T12-0.5% ZnS04+0.5% FeSO4 201.74 21.14 875 9.18
T13-0.5% ZnS0,+0.75% FeSO, 188.54 20.86 8.60 8.81
T14-0.75% ZnS0O, +0.25% FeSO4 113.54 20.46 8.27 8.45
T15-0.75% ZnSO4+0.5% FeSO4 110.64 19.61 8.09 8.21
T15-0.75% ZnSO,+0.75% FeSO, 103.32 18.54 7.67 6.79
C.D. (P=0.05) 4.48 0.64 213 0.33

Asian J. Hort., 9(1) June, 2014 : 232-236 @ Hind Agricultural Research and Training Institute



P. KARUPPAIAH

0.6

0.5 A

e
»
A

Chlorophyll content (mg g!)
o o
[ w
N\ I\ : \
| :
|

0.1 4

T T T T T T T T T T T T

T T T, T T T T T T T C.D.

7 8 9 10 11 12 13 14 15 16

Treatments

Effect of micronutrients on chlorophyll content of chrysanthemum

18

1.6

1.4

1.2

== Xanthophyll content (mg mg-1)

0.8
== Carotenoid content (mg mg-1}

0.6

0.4

0.2

T, T T, T T T Ty T Ty Ty Ty, Ty Ty Tig Ty
Treatments

Effect of micronutrients on xanthophyll and carotenoid content of chrysanthemum

Asian J. Hort., 9(1) June, 2014 : 232-236 @ Hind Agricultural Research and Training Institute




EFFECT OF ZINC & IRON ON GROWTH, YIELD & QUALITY OF CHRYSANTHEMUM

quality aspects viz., xanthophyll and carotenoid content (Fig.
2), visual rating and shelf life (Table 3), the treatment
combination of 0.5% zinc sulphate and 0.5% ferrous sul phate
was found to be the excellent treatment followed by T, and
T,,. Better quality of chrysanthemum flower might be due to
higher carbohydrate, other essentia nutrients, plant growth
regulators and enzymes deposition in flower cells by the zinc
and iron physiological role which resulted in production of
good quality attractive flowers. This good quality flowers
suppress ethylene and abscisic acid and prolong the shelf life
and appearance of flowers. Similar findings were given by
Tisdale et al. (1985) in orchids and Vijayakumar (2009) in
asparagus.

Fromtheresults, it isconcluded that foliar spray of 0.5%
zinc sulphate and 0.5% ferrous sulphate on 30 and 45 DAT
resulted in better growth, higher flower yield aswell asquality
of chrysanthemum under open field cultivation.
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