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A study was conducted in Al-Seba Reserve / Basra Governorate to study the effect of nitrogen
and potassium fertilization on growth of stevia plants during 2018-2019 agricultural season, in
pots. A sandy mixture of soil was used and two factors were studied: the first factor was urea
fertilizer with five levels of nitrogen (No 0, N1100, N2150, N3 200, and N4 250 kg / ha) and the
second factor was potassium sulfate with three levels of potassium (Ko 0, K1 75 and K3150 kg
/h) . The experiment was experimental factor using a complete randomized design (C.R.D)
with three replications. The results showed a significant effect of adding nitrogen and
potassium fertilizers and there interaction on: plant height, number of branches, leaf area
index, and the treatment N3K, gave the highest yield reached (1.27 tons. h™), and N4K
recorded a highest content of Rebaudioside A (53.26 ppm).
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Introduction:

Stevia  rebaudiana  Bertoni,  which
originated from South America, is a bushy
branched plant of the Asteraceae family

(Gisieine et al, 2006). It is one of the 154
members of the genus Stevia and one of only
two that produce sweet Steviol glycosides which
has been being used in food items as a sweetener
material (Soejarto et al., 1982). The sweetness of
known as
1992;

stevia comes from compounds

diterpene  glycosides (Brandle et al.,

Geuns, 2003). Among 10 sweet glycosides in

stevia, two are the most important, namely
stevioside and rebaudioside A (SGs) which are
found to be the maximum immediately before
flowering (Singh and Rao, 2005). Unlike many
other sources of artificial or natural sweeteners,
Rebaudioside-A has the most desirable flavor
profile and in comparison, to other sources of
artificial and natural sweeteners, stevia-based
sweeteners do not have aftertaste bitterness

(Yadav, 2011). Stevia is grown as a crop in



height of 10 cm. after that seedling transplanted,
the vigorous seedlings were uprooted carefully
from the pots so that roots were at minimal
damage and then transplanted
(permanent place) on 15-12-2018 and 1-1-2019.

into the pots

At the age of six weeks, two seedlings were
transplanted at the center of each pot. The
transplanted seedlings were established 15 days
then the

the

after transplantation and weaker

seedling was removed keeping more
vigorous one in the pot. Nitrogen fertilizer (urea)

was applied in two equal splits; the first one was

14  days after seedling transplantation and the
second one was 30 days after the application of
the first dose. Potassium was added to the soil in
one dose along with the first split of nitrogen
fertilizer. The full dose of phosphorous fertilizer
to the
(Aladakatti,

before
All

soil
2011).

received normal agricultural practices during the

was applied seedling

transplanting plants
growing season such as irrigation, weed control,

deflowering, and plant protection measures

particularly protecting the crop from Fusarium
and whitefly.

Table (1) Some chemical and physical characteristics of experimental soil of Al-Zubair location

Characters value Unit
Soil PH 7.8
Soil E.C. (1:1) 4.70 Des. i
N available (NH4+ + NO3-) 75
Phosphor 3.30 Mg.kg™
potassium 0.127
Organic matter 0.15 %
clay 20.13
silt 21.54
Sand 58.33 %
Texture Loamy sand
Growth parameters studied: Leaf area index was calculated using the

Plant height (cm):

Plant height was measured by measuring tape
from the soil surface to the fully opened leaf at
the top and expressed in centimeters.

Number of leaves plant™:

The number of fully opened leaves was recorded
before harvesting the crop, that after collecting
the branches.

Leaf area index:

equation of Watson (1952) as follows;

Leaf area per plant (cm?)
LAI=

Land area occupied by each plant (cm?)

Leaf area per plant (cm?) = Number of leaves x
leave area

Leaf area was calculated by taking an average
area of three leaves per plant using the Image J
program.

Numbers of branches plant™:



cell division and elongation. Such happens
through an ideal occurring an ideal expansion of
the cell wall that is essential for the division
process, (Reddy et al. 2004 and Mengel and
Kirkby, 2007). Results of this study agree well
with those of previous workers (Maheshwar,

2005; Ahmed et al, 2011; Hassanain et al, 2016).

The significant interaction effect of nitrogen and
potassium levels was also noticed in respect of
plant height Fig (1) The impact of interaction
revealed that combination treatment N4K1 had
the highest plant height (55.33 cm) which was
81.7% more than the lower plant height values of
the control treatment NOKO (27.00 cm).
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Figure 1 - Interaction Effect for different lewels of (N & K) fertilizers on plant height (cm) of Stevia in Sandy Loam Sail

Numbers of branches plant™ :
Different
influence positively the number of branches per
plant (Table 2). Treatment N3 showed the

nitrogen and  potassium  levels

highest number of branches 6.46 compare with
other treatment, control treatment recorded the
2.20. The

availability of nitrogen at the beginning of plant

smaller  number of branches
growth encourages the growth and emergence of
primary and secondary branches by supporting
the growth buds and extending the duration of
their production (Akbari et al, 2018). These
results are

(Aladakatti

in agreement with the finding of

et al, 2012). They stated that

increasing N levels increased the number of
branches per plant.

potassium fertilizer levels, results indicated the
significant effect of increased potassium levels
on the number of branches soil treatment K2
recorded the highest number of branches (4.43)
without significant differences with K1 which
recorded (3.92),(Table 2) while these two
treatments recorded the highest rate for this trait
compared to the control treatment. This may be
due to the positive effect in increasing the height
of the plant and the number of nodes of the stem
by encouraging it to grow the tissue and improve
the absorption of nutrients, as this was reflected
increase

in the in the number of vegetative



plant tissues which are reflected on leaf area per
plant and then influence on leaf area index.
(Inugraha, 2014). These results are following the
finding of (Khanom, 2007).

The interaction between nitrogen and potassium
on the leaf area index was significant in (Table
3) and (Fig. 2) results indicated the superiority of

combination treatment N3 K2 (2.25) compared

with other combination treatments. Control

combination treatments the lowest leaf area
index (0.31). These results are not consistent
with (Inugraha et al, 2014 and Aladakatti, 2012)
They indicated that there were no significant
between

differences nitrogen and  potassium

interaction.

Table 2 - Means of Plant Hight (cm), Number of Branches.Plant™, Number of leaves of Stevia
Rebaudiana as influenced by different levels of Nitrogen and Potassium and their interaction

Plant High (cm)

K ('kg/ha)
N (kg/ha) 0 kg/ha 75 kg/ha 150 kg/ha Mean
control 0 kg/ha 27.00 32.33 34.00 31.11
100 kg/ha 31.00 37.67 39.33 36.00
150 kg/ha 27.33 37.67 38.00 34.33
200 kg/ha 32.33 39.67 49.00 40.33
250 kg/ha 39.00 55.33 50.67 48.33
Mean 31.33 40.53 42.20
L.S.D (%5) A B AB
3.260 2.525 5.646
Number of Branches per Plant
0 kg/ha 75 kg/ha 150 kg/ha Mean
control 0 kg/ha 1.68 2.24 2.68 2.20
100 kg/ha 2.51 2.78 3.90 3.07
150 kg/ha 3.01 4.46 5.00 4.16
200 kg/ha 5.47 6.24 7.68 6.46
250 kg/ha 4.35 3.90 2.89 3.71
Mean 3.40 3.92 4.43
L.S.D (%5) A B AB
1.042 0.807 ns
Number of leaves
0 kg/ha 75 kg/ha 150 kg/ha Mean
control 0 kg/ha 19.00 24.33 29.67 24.33
100 kg/ha 27.67 31.33 42.67 33.89
150 kg/ha 33.67 47.33 51.67 44.22
200 kg/ha 48.33 53.33 56.00 52.56
250 kg/ha 44.67 44.67 33.33 40.89
Mean 34.67 40.20 42.67
L.S.D (%5) A B AB
7.374 5712 ns




components of stevia plants Aladakatti et al., finding of (Wiedenhoeft, 2006 and Rashid 2019).

(2012)  Interaction  between nitrogen and Were indicated to the significant effect of
potassium fertilizer has a positive effect on interaction between nitrogen and potassium on
growth parameters and yield. (Inugraha et al., yield.

2014). The present study finding conforms to the

Table 3 - Means of Leaf Area Index (LAI) and Crop Yield t.ha™ of Stevia Rebaudiana as influenced
by different levels of Nitrogen and Potassium and their interaction

Leaf Area Index (LAI)

K (kg/ha)
N (kg/ha) 0 kg/ha 75 kg/ha 150 kg/ha Mean
control 0 kg/ha 0.31 0.56 0.88 0.58
100 kg/ha 0.46 0.80 1.31 0.86
150 kg/ha 0.78 1.46 1.96 1.40
200 kg/ha 1.45 1.87 2.25 1.86
250 kg/ha 1.57 1.28 0.88 1.24
Mean 0.91 1.19 1.46
L.S.D (%05) A B AB
0.293 0.227 0.508
Crop Yield t/ha
0 kg/ha 75 kg/ha 150 kg/ha Mean
control 0 kg/ha 0.22 0.47 0.73 0.47
100 kg/ha 0.31 0.60 0.80 0.57
150 kg/ha 0.51 0.81 1.10 0.80
200 kg/ha 0.80 1.02 1.27 1.03
250 kg/ha 0.92 0.70 0.58 0.73
Mean 0.55 0.72 0.90
L.S.D (%05) A B AB
0.18 0.14 0.32
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Figure 3 - Interaction Effect for different lewels of (N & K) fertilizers on Crop Yield t/ha of Stevia in Sandy Loam Sail
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(Maniruzzaman et al., 2016). The results above
are in agreement with the findings of
Maniruzzaman et al., (2016) Benhmimou et al.,
(2018) refer to the increased potassium
concentration according to increasing potassium

levels. There was no significant interaction

between Nitrogen and Potassium levels on
potassium concentration in dry leaves of stevia
(Table 4). There are numerical differences
between the combination treatments; control
combination treatment recorded the lowest value
(3.46%).

Table 4 - Means of Nitrogen percentage %N, Potassium percentage %K, Rebaudioside A (ppm) of
stevia rebaudiana as influenced by different levels of Nitrogen and Potassium and their interaction

Nitrogen percentage %N

K (kg/ha)

N (kg/ha) 0 kg/ha 75 kg/ha 150 kg/ha Mean
control 0 kg/ha 3.73 4.20 4.39 4.11
100 kg/ha 4.36 4.62 4.67 4.55
150 kg/ha 4.57 4.60 4.71 4.63
200 kg/ha 4.76 4.90 4.99 4.88
250 kg/ha 5.23 551 6.44 5.72

Mean 4.53 4.76 5.04

L.S.D (%5) A B AB

0.470 0.364 ns

Potassium percentage %K

N (kg/ha) 0 kg/ha 75 kg/ha 150 kg/ha Mean
control 0 kg/ha 3.46 3.88 4.13 3.82
100 kg/ha 421 4.81 5.22 4.75
150 kg/ha 3.87 4.40 4.84 4.37
200 kg/ha 4.06 4.36 5.33 4.58
250 kg/ha 3.69 4.21 511 4.33

Mean 3.86 4.33 4.93

L.S.D (%5) A B AB

ns 0.530 ns

Rebaudioside A, ppm

N (kg/ha) 0 kg/ha 75 kg/ha 150 kg/ha Mean
control 0 kg/ha 6.97 7.02 7.21 7.07
100 kg/ha 6.50 14.32 21.36 14.06
150 kg/ha 16.80 19.99 20.05 18.95
200 kg/ha 20.64 38.84 39.13 32.87
250 kg/ha 27.83 33.33 53.26 38.14

Mean 15.75 22.70 28.20

L.S.D (%5) A B AB

2.611 2.023 4.523

Effect of nitrogen and potassium fertilization
and their interaction on Rebaudioside

content:

Rebaudioside increases gradually because of
increasing  fertilizer  levels  (nitrogen  and

potassium). Results indicated the significant
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