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Effect of potassium and zinc deficiencies on
growth parameters of gerbera under polyhouse
condition

B H.B. KALBHOR?Y, K. MURALI MOHAN!AND A.V. PATIL

ABSTRACT : Theresultsof the experiment revea ed that K and Zn deficient treatments showed
significantly inferior results in respect to growth parameters viz., number of suckers per plant,
number of leaves per plant, plant height and plant spread. The K and Zn deficient treatments
showed significantly inferior resultsin respect to quality parametersviz., height of flower stalk,
flower diameter, green and dry weight of individual flower, vaselife of flower, number of flower
per plant and more number of days required for flower maturity over al nutrients application
treatments. The significant reduction in yield of gerbera, green and dry matter production per
plant, nutrient content and nutrient uptake observed due to the K and Zn deficient treatment.
TheK deficient treatments showed marginal necrosis of leaves and flowersbecame pale, which
arethetypical symptoms. The Zn deficient treatments showed formation of smaller sized thicker
leaves which caused rosette formation and interveinal chlorosis of leaves with green spots at
somewhere which are typical symptoms.
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-I-he role of potassium and zinc for the better growth
of gerbera is well documented. The balanced
nutrition and its concentration in shootsat thetime
of flowering in specific cultivarsisan essential tool for
obtaining the good quality flowers. Zinc is known to
stimulate plant growth by the auxins. Among micro
nutrients zinc deserves special attention. Recently zinc
has gained key positioninintensive cropping systemwith
diminishing use of organic manuresresulting in depletion
of zincfrom magjority of agricultural productive areas of
Maharashtra. In this view, the role of zinc in suckers
production, leaf areaassumesimportance particularly in
gerbera crop. Zinc is an important component of
proteinases and peptidases enzyme system. Zinc plays
important role in biosynthesis of chlorophyll and

production of growth harmones (Hemantrajan and Garg,
1984). Scanty information on the optimum concentration
of potassium and zinc in leaves and flowers of gerbera
isamgjor constraint inyield and quality. Therefore, the
present investigation was carried out to determine the
effect of potassium and zinc deficiencieson growth, yield
and nutrient concentration of gerbera.

RESEARCH METHODS

The present investigation was carried out under
polyhouse condition at Hi-Tech Floriculture Vegetable
Project, College of Agriculture, Pune-5 during November-
2011 to December-2012. The cocopeat was used as
growth media, had acidicin reaction (pH-5.8), EC (0.92
dSm1), organic carbon (48.76 %), total K (0.61 %) and
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Zn (102 mg kg?). The experiment was laid out in
Factorial Complete Randomized Design (FCRD),
replicated thrice with five harvesting periods. The
recommended dose of gerberais 136-66-82mg N, P,O,
and K, O/plant/alternate day before flowering and 130-
66-90 mg N, P,O, and K,O/plant/alternate day after
flowering was applied. Flowering was not allowed upto
100 days. After 100 days of planting, five treatment
combinations were normally applied with all nutrients,
whereas other five treatment combinations applications
of K was curtailed i.e. without K was applied and for
another five treatment combinations application of Zn
was curtailed.

The commercial grade water soluble inorganic
fertilizer schedule was adopted. The polyhouse was
naturally ventilated (GH-1) typeand UV stabilized 200-
micron thickness polythene film was used as cladding
material. For maintaining temperature 50 per cent shade
net was provide in the polyhouse. The misting system
was provided for controlling the temperature and
humidity. The harvested parts of plants were air dried
and weighed and recorded as dry matter yield. Dried
plants were grind and the powered samples were used
for estimation of nutrient concentrations. The
concentration was multiplied with dry matter yield to
obtain nutrient uptake of different parts of the plants.
The disbudding practice was followed for saving and
diverting thefood material to the beneficial partsof plants.

The representative samples were collected before
and after flowering (100 DAP) with 10 days interval.
The collected samples were dried in shade and then hot
air oven at 65°C for 24 hoursand then grinded and used
for analysis of nutrient concentrations. Potassium was
estimated by flame photometer as per methods described
by Jackson (1973) and zinc by Zososki and Burau (1997).
Leaf chlorophyll was estimated by cal orimetric method
(Arnon, 1949).

RESEARCH FINDINGS AND DISCUSSION

Thefindingsof the present study aswell asrelevant
discussion have been presented under following heads:

Effect of K and Zn deficiency on morphological
parameters of gerbera :
Number of suckers per plant :

The data pertaining to number of suckers per plant
are presented in Table 1. The data clearly reveal that K
(T,) deficiency treatment caused significant reduction

innumber of suckersper plant ascomparedto all nutrient
treatments (T, ). Though the number of suckers per plant
significantly increased with DAPdueto T, T, and T..
Therate of increase was much morewith T, ascompared
to T, and T, which signifies the role of K and Zn as an
essential nutrient.

Application of all nutrients treatments was
significantly superior over K deficiency treatment but it
was at par with Zn deficiency treatment. The number of
sucker at 150 DAP were significantly superior over
others except at 140 DAP but interaction effects were
non-significant.

Number of leaves per plant :

The datain respect of number of leaves per plant
arepresented in Table 2. The number of leaves produced
per plant increased with increase in days from planting
to 150 days dueto al nutrients application. The gerbera
plant produced significantly highest number of leaves
(28.89) per plant dueto application of al nutrients. InK
and Zn deficiency treatments the rate of increase was
lessas compared with al nutrients application upto 120
DAP, which is further decreased with days.

Application of all nutrients treatment was
significantly superior over K and Zn deficiency treatment.
Number of leavesat 150 DAP were significantly superior
over others except at 140 DAP and interactions were
also significant.

Number of flowers per plant :

The dataregarding number of flowersper plant are
presented in Table 3. Among the different treatments,
application of all nutrients produced significantly higher
number of flowers (7.13) than application of K deficient
treatments (5.73) and least with Zn deficiency
treatments (4.99). In K and Zn deficiency treatments
therate of increase in number of flowerswith dayswas
lessas compared with al nutrients application upto 140
DAP and then decrease.

The data clearly indicate that the K and Zn
deficiency treatments caused significant reduction in
number of flowers per plant as compared to application
of al nutrientstreatment. Similar trend was al so observed
in respect of number of leaves per plant.

Application of all nutrients treatment consistently
and significantly produced increased number of flowers
per plant with days. Specifically at 110 DAPtwo flowers
per plant were observed, which wereincreased upto 11
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flowers at 150 DAP. However, due to K and Zn
deficiency treatments, through number of flowersinitially
increased upto 140 DAP, suddenly and significantly
decreased at 150 DAP, indicating essentiality of K and
Zn in the nutrition of gerberato have optimum growth
and flower production.

Plant height :
The data regarding plant height are presented in

Tablel: Number of suckersper plant

Table4. Application of al nutrientsreported significantly
more height (50.1 cm) than other treatment. In K and
Zn deficiency treatments, the rate of increase in plant
height waslessascompared with all nutrientsapplication.

Application of all nutrients treatment was
significantly superior over Zn and K deficiency
treatments. Plant height at 150 DAP was significantly
superior over others except at 140 DAP and interaction
were also significant.

Treatments 110 DAP 120 DAP 130 DAP 140 DAP 150 DAP Mean
T: 4.00 450 5.00 5.50 5.80 4.96
T, 3.00 4.00 4.33 5.00 5.10 4.29
Ts 4.00 4.33 4.70 5.33 5.40 4.75
Mean 3.67 4.28 4.68 5.28 543
Treatment DAP Intraction
SE (+) 0.18 0.21 041
C.D. (P=0.05) 0.52 0.59 NS

NS=Non-significant

Table2: Number of leaves per plant

Treatments 110 DAP 120 DAP 130 DAP 140 DAP 150 DAP Mean
T, 25.00 26.70 28.70 30.33 33.70 28.89
T, 24.00 24.30 24.00 23.67 23.00 23.79
Ts 24.33 25.33 24.60 24.33 23.33 24.39
Mean 24.44 25.44 25.77 26.11 26.68
Treatment DAP Intraction
SE (+) 0.18 0.20 0.40
C.D. (P=0.05) 051 0.57 114

Table 3: Number of flowersper plant

Treatments 110 DAP 120 DAP 130 DAP 140 DAP 150 DAP Mean
T, 2.00 4.67 8.00 10.00 11.00 7.13
T 2.00 4.33 6.33 8.67 7.33 5.73
Ts 2.00 3.67 5.67 7.00 6.60 4.99
Mean 2.00 4.22 6.67 8.56 831
Treatment DAP Intraction
SE (+) 0.17 0.19 0.38
C.D. (P=0.05) 0.49 0.55 1.09

Table 4: Plant height (cm)

Treatments 110 DAP 120 DAP 130 DAP 140 DAP 150 DAP Mean
T, 45.00 50.00 51.00 52.00 52.50 50.10
T, 43.50 44.60 45.17 45.60 45.76 44.93
T3 44.00 44.50 44.80 45.00 45.20 44.70
Mean 44.17 46.37 46.99 47.53 47.82
Treatment DAP Intraction
SE (+) 0.15 0.17 0.34
C.D. (P=0.05) 0.44 0.49 0.98
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Root length :

Thedataregarding root length are presented in Table
5. Application of all nutrientsreported significantly more
root length (29.4 cm) than other treatments. In K and
Zndeficiency treatment, therate of increasein root length
was less as compared with all nutrients application.

Application of all nutrients treatment was
significantly superior over K and Zn deficiency
treatments. Root length at 150 DAP was significantly
superior over others and interactions were also
significant. Similar resultswere reported by Dasand Sen
(1981).

Leaf area per plant :

The leaf areais presented in Table 6. Application
of all nutrients reported significantly more leaf area
(136.16 cm?) than other treatments. In K and Zn
deficiency treatments, the rate of increase was less as
compared with al nutrients application upto 120 DAP,

which was further decreased with days.

Application of all nutrients treatments was
significantly superior over K and Zn deficiency
treatments. The reduction in leaf area with days due to
K and Zn deficiency proves the essentiality of these
elements for normal growth of plants. Das and Sen
(1981) also reported 40 per cent or more reduction in
leaf area due to potassium deficiency.

Chlorophyll content of leaves (mg/g) :

Thetotal chlorophyll content of leavesis presented
inTable 7. Application of all nutrientstreatment reported
significantly moretotal chlorophyll content of leaves(1.31
mg/g fresh weight) over K and Zn deficiency treatments.

Thereductionintotal chlorophyll content inleaves
dueto K and Zn deficiency treatmentsreveal therole of
K aswell asZnin chlorophyll production and further in
photosynthesisactivity. Terry and Ulrich (1973) recorded
similar observation and reported that withholding K

Table5: Root length

Treatments 110 DAP 120 DAP 130 DAP 140 DAP 150 DAP Mean
T1 28.00 28.50 28.93 29.60 32.00 29.41
T2 27.40 27.60 27.80 27.90 28.00 27.74
Ts 27.50 27.60 27.70 27.80 28.00 27.72
Mean 27.63 27.90 28.14 28.43 29.33

Treatment DAP Intraction
SE (+) 0.18 0.20 0.40
C.D. (P=0.05) 0.52 0.58 1.15
Table6 : Leaf area (cm?) per plant ‘
Treatments 110 DAP 120 DAP 130 DAP 140 DAP 150 DAP Mean
T 135.20 135.51 136.10 136.33 137.67 136.16
T, 133.07 133.90 130.67 128.50 123.67 129.96
Ts 134.50 134.67 131.00 129.67 125.07 130.98
Mean 134.26 134.69 132.59 131.50 128.80

Treatment DAP Intraction
SE (+) 0.34 0.38 0.76
C.D. (P=0.05) 0.97 1.08 2.17

Table 7: Chlorophyll content of leaves (mg/g)

Treatments 110 DAP 120 DAP 130 DAP 140 DAP 150 DAP Mean
T1 125 127 1.30 135 1.40 131
T2 1.24 121 1.19 114 1.07 1.17
Ts 1.24 1.22 1.16 111 1.04 115
Mean 1.24 1.23 1.22 1.20 1.17
Treatment DAP Intraction
SE (+) 0.01 0.01 0.02
C.D. (P=0.05) 0.03 0.03 0.06
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nutrition diminishes rapidly the K concentration of the
leaf bladetissues and therate of photosynthesisin sugar
beet. Similar work related to the present investigation
was also done by Kumari et al. (2010); Magar et al.
(2010); Tamgadge et al. (2010); Chobe et al. (2010);
Bhosale et al. (2012); Kumar (2013) and chauhan et al.
(2014).

Conclusion :

Application of K and Zn deficiency treatments
recorded significantly reduced results of number of
suckers, number of leaves per plants, number of flowers
per plant, plant height, root length, leaf area per plant,
chlorophyll content of leaves. However, application of
all nutrients treatments recorded highest growth
observatios.
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