
Journal of Applied Sciences Research, 2(11): 899-903, 2006
© 2006, INSInet Publication

Corresponding Author: Mahgoub H.M, National Research Centre Cairo Egypt.

899

Response of Iris Bulbs Grown in Sandy Soil to Nitrogen and Potassium Fertilization
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Abstract: The trials reported were carried out the National Research Station at Nobaria in 2005-2006 to study
responseof iris bulbs grown in sandy soil to nitrogen and potassium fertilization. Iris bulbs were soil fertilized
with four levels of nitrogen 30, 40, 50 and 60 g/m2 as ammonium nitrate (33.5% N) and four levels of K
fertilization 25, 30, 35, and 40 g/m2 as potassium sulphate (48%) were added. The following is the main results
obtained:- (1) Iris bulbs showed higher values for plant height, fresh and dry weight of leaves as wellas length
of inflorescence when plants fertilized with nitrogen at the rate of 40 g plus 30 g K/m2. (2) Bulblet number
increased by increasing the level of nitrogen fertilizer up to 60 g/m2 combined with the low level 25 g of K/m2

while bulblet fresh and dry weight surpassed after treatments when plants received 40 g N plus 40 g K/m2.
(3) Applying N K at the rate of 30 g N plus 40 g K/m2 and/or 40 g N plus 30 g K/m2 improved spike length and
length of florescence. (4) Raising N fertilizer level up to 60 g/m2 showed stimulatory effect on chlorophyll a,
b and caroteniods irrespective of the K fertilizer level. (5) The excess supply of N up to 60 g/m2 increased
carbohydrate % in the presence of 30 g/m2 K. (6) Maximizing the rate of N fertilizer up to 60 g/m2 reduced
P concentration in leaves while the level of 40 g/m2 N plus 25 g/m2 K recorded high values of N, P and K in
iris leaves.
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INTRODUCTION

Ornamental plants is considered one of the very
promising crop in Egypt, Iris flowers is one main
exportable flower and the foreign markets demand
Egyptian flowers with high quality and must match the
international standers of exportable flower. Increasing
ornamental production especially in reclaimed soil could
be obtained through nutrition, which is very important to
the ornamental growers. No. Information is available
regarded the rate and role of nitrogen, phosphorus and
potassium fertilization in stimulating growth, flower
induction when grown in sandy soil. In this concern, it has
beenfound that there are great discrepancies in the results
concerning the suitable rate of NPK fertilizer and its
effect on growth and flower induction of different
ornamental plants, however, the suitable rate were differ
according to the environmental factors. In this respect,
Dahiya-SS et al.[1]. In India mentioned that further
increments in nitrogen level up to 180 ppm and potassium
level up to 60 ppm/pot adversely affected growth and dry
matter yield of tuberose. While, Pal and Biswas[2]

recorded that in Plains of west Bengel the lower doses of
fertilizer produced poor quality plant and yield of flower

and the best results were obtained when tuberose were
fertilized N, P and K at 15, 15 and 20 g/m2 respectively.
AsParadhan et al.[3] on gladiolus in India, mentioned that
combined application of N at 40 g/m2 and K at 30 g/m2

recorded the highest values of plant height, leaves/plant,
leafarea, spike lengthand No. of flowers/spike. However,
Khan and Iftikhar[4] in Pakistan on gladiolus concluded
that N application rate combined with moderate P and K
rates enhanced vegetative growth characteristics while
moderate of NPK exhibited more pronounced effect on
floral characteristics and corm development.

The aim of this work is to study the response of iris
bulb to different nitrogen and potassium fertilization
levels when plants grown in sand soil.

MATERIALS AND METHODS

The field experiments was conducted on sandysoil at
the experimental station of National Research Centre of
Nobaria in 2005-2006 seasons. The mechanical and
chemical analysis of the experimental soil are show in
Table 1. Bulbs of Iris obtained from ornamental plant
research, Ministry of Agricultural, Egypt. For cultivation
Iris bulbs were planted on 1st December in plots (1m2),
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Table 1: Effect of different fertilization levels on growth of iris bulbs.
Parameters
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Plant height K. g/m2 No. of leaves/plant K. g/m2 F.W. of leaves/plant (g) K. g/m2 D.W. of leaves/plant (g) K. g/m2

----------------------------------------- --------------------------------------- ------------------------------------------- --------------------------------------------
Treatments 25 K 30 K 35 K 40 K 25 K 30 K 35 K 40 K 25 K 30 K 35 K 40 K 25 K 30 K 35 K 40 K
30 g/m2 Nitrogen 33.83 35.25 34.50 42.50 8.67 8.00 6.33 10.00 15.65 11.98 13.78 15.33 3.09 1.99 1.76 3.12
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

c c c ab cde ef fgh bcd b d bcd bc a bc c a
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40 g/m2 Nitrogen 36.26 45.50 36.75 36.00 11.33 7.00 8.00 8.00 13.30 21.88 14.17 14.00 2.06 3.26 1.90 2.09
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

c a c c ab efg ef ef cd a bcd bcd bc a bc bc
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
50 g/m2 Nitrogen 42.67 36.00 33.73 41.17 12.00 10.00 5.00 7.00 12.23 12.40 14.04 13.76 2.12 1.81 1.95 2.12
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ab c c b a bcd h efg d d bcd bcd bc bc bc bc
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
60 g/m2 Nitrogen 21.50 32.75 45.00 41.00 7.50 10.33 5.50 8.33 13.93 8.85 7.18 15.73 0.64 1.04 0.91 2.17
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

d c ab b ef bc gh de f e e b e d de b

each plot consists of four rows. Superphosphate (15%
P2O5) was added before planting with rate of 100 kg/fed.
The bulbs were planted in row at 20 cm, distance.
Irrigation water was supplied through a drip irrigation
system and the drips were 20 cm apart. After 4 weeks
from planting, the different level of soil nitrogen
fertilization 30,40,50 and 60 g/m2 in the form of
ammonium nitrate (33.5%) and potassium fertilization
25,30,35 and 40 g/plots in the form of potassium sulphat
(48%) were added, the ammonium nitrate was added as
three equal side dressings, the first dressing was at four
weeks after planting and the second and third took place
after two and four weeks from the first one. Half of the
amountof potassium fertilizer was added after four weeks
from planting and other half was applied two weeks later.
The design of the experiment was complete randomized
block design. The experiment was 16 treatments with 6
replicates, which is the combinationof 4 N levels and 4 K
levels. The treatments were as follows: (N30+K25),
(N30+K30), (N30+K35), (N30+K40), (N40+K25), (N40+K30),
(N40+K35), (N40+K40), (N50+K25), (N50+K30), (N50+K35),
(N50+K40), (N60+K25), (N60+K30), (N60+K35), (N60+K40). At
thetime of flowering for each treatment plantwere chosen
at random, and the following date were recorded. Plant
height cm., number of leaves/plant, fresh and dry weight
of leaves/plant (g). Number of bulblet/plant, freshand dry
weight of bulblets/ plant (g). Spike length, length of
inflorescence as well as fresh and dry weight/plant (g) of
inflorescence. Fresh leaves/plant (g) were sampled to
determine photosynthetic pigments chlorophyll a, b total
chlorophyll and total carotenoids according to Saric et
al.[5]. Another sample of leaves were dried at 70 oC to
determine total carbohydrate % using the methods
described by Dubios et al.[6]. Total nitrogen was
determined by micro Kjeldahl methods described by
Markham[7] while phosphorus determination was carried
out colorimetrically according to King[8] . Potassium was
determined using a Perkin Elmer Model 370 AA.

Spectrophotometer. All the collected data were subjected
to the proper statistical analysis as described by Snedecor
and Cochran[9]. Duncan,s multiple range test was applied
to indicate treatment differences.

RESULT AND DISCUSSION

Growthcharacters: The growth parameters expressed in
termis of plant height, number of leaves, as well as fresh
and dry weight/leaves (g) were recorded in Table 1 and
showthat, the tallest plantswere achieved when Iris bulbs
were fertilized with N at the level of 40 g plus 30 g K m2

fertilizer, followed by those plants fertilized with 60 g N
plus 35 g K/m2. This results could paint in the same
direction of Ramesh et al.[10] on tuberose, he mentioned
that plant height increased with increasing the rate of
nitrogen. However the differences between the previous
mentionedtreatments and the treatments of (N30+K40) and
(N50+K25) g/m2 were not enough to reach the level of
significant. Also the lowest level of K fertilizer 25g/m2

was more effective in raising the number of leaves
whether plants fertilized with either the N level of 40 g
and/or 50 g/plots. In this respect, Paradahan et al.[3] on
gladiolus cv. Red mention that 40 g/m2 N plus K fertilizer
at the rate of 30g/m2 recorded highest value of number,
freshand dry weight of leavesas well as plant height. This
resultsmay be due to the growth and production of plants
affected by soil type and may be sandy soil is poor in
nutrient content. The same table also showed that raising
level N and K fertilizers up to (60 g N plus 40 g K)/m2

showed insignificant negative effect on Iris growth. This
results may be due to the interaction of K with N at high
level Loue[11]. However, Khan et al.[4] mentioned that on
gladiolushigh Napplication rate combined withmoderate
K rate proved growth characters.

Bulblet production: Data in Table 2 also show that the
fertilization with the different rates of N, 30, 40, 50, and
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Table 2: Effect of different fertilization levels on bulblet production of iris.
Parameters
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
No. of bulblet/plant K. g/m2 F.W. of bulblet/plant (g) K. g/m2 D.W. of bulblet/plant (g) K. g/m2

------------------------------------------------- ------------------------------------------------------- ----------------------------------------------------
Treatments 25 K 30 K 35 K 40 K 25 K 30 K 35 K 40 K 25 K 30 K 35 K 40 K
30 g/m2 Nitrogen 4.33 4.00 4.33 4.00 11.65 11.83 15.65 4.53 1.52 1.71 1.83 0.60
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

bc bc bc bc bc b a I de cd bc hi
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40 g/m2 Nitrogen 2.33 4.00 4.33 3.67 4.83 5.00 10.38 15.19 0.58 0.75 1.35 2.53
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

d bc bc bcd hi hi cde a I hi ef a
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
50 g/m2 Nitrogen 3.33 3.00 5.33 4.33 9.10 9.84 5.89 8.33 1.38 1.28 1.80 1.24
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

cd cd ab bc ef de h fg ef fg h fg
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
60 g/m2 Nitrogen 6.00 4.33 4.33 2.33 9.60 7.20 10.75 10.75 1.94 1.32 1.25 1.11
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

a bc bc d def g bcd bcd b efg fg g

Table 3: Effect of different fertilization levels on inflorescence characters.
Parameters (K. g/m2)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Spike length (cm) Length of inflorescence (cm) F.W. of inflorescence/plant (g) D.W. of inflorescence/plant (g)
------------------------------------------- -------------------------------------- ------------------------------------------- --------------------------------------------

Treatments 25 K 30 K 35 K 40 K 25 K 30 K 35 K 40 K 25 K 30 K 35 K 40 K 25 K 30 K 35 K 40 K
30 g/m2 Nitrogen 9.33 9.00 9.13 13.85 5.67 6.33 5.42 7.40 3.00 7.45 4.12 5.25 0.433 0.800 0.393 0.597
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

cd cde cd a def cde ef b f ab f cdef cde a de bc
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40 g/m2 Nitrogen 11.13 3.77 11.00 8.00 6.77 9.00 5.30 6.17 2.20 5.28 7.33 4.13 0.193 0.430 0.843 0.320
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

b b b ef bc a f cdef g cdef a f f cde a ef
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
50 g/m2 Nitrogen 5.37 7.40 10.63 5.20 5.63 6.73 6.08 6.50 6.17 6.17 4.75 5.75 0.690 0.600 0.503 0.493
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

g f b g def bc cdef bcd bcd bcd def cde ab bc cd cd
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
60 g/m2 Nitrogen 8.75 8.25 9.53 10.67 7.00 7.00 9.21 5.67 6.45 4.32 3.90 4.17 0.800 0.497 0.433 0.440
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

cde def c b bc bc a def abc ef f f a cd cde cde

60 g/m2 combined with the different doses 25, 30, 35, and
40 g K/m2 showed insignificant differences on number of
bulblet in most treatments, the maximum number of
bulblet of Iris were obtained when plants fertilized with
high level 60 g nitrogen combined with the low level
25 g of K. This results are

harmonywith are the findingof Rajiv and Misra[12] on
gladiolus, they mentionedthat, higher dose of N (80 g/m2)
resulted in maximum significantly corme and corm
eles/plant. Also Das[13] on gladiolus mentioned that the
number of corms/plant was not affected byK application.
However both fresh and dry weight of bulblets significant
surprised the other treatment when plants received 40 g N
plus 40 g K/m2, while drusting decrease in fresh weight
bulblets byincreasingnitrogen fertilizer rate upto 60g/m2

combined with low level 25 g of K fertilizers.

Inflorescence characters: Data in Table 3 show
significantdifferences in response to NK treatment for Iris
spike length and length of inflorescence which were
significantly the high increase compared with the other

treatments when plants received (30 g N plus 40 g K)/m2

and/or 40 g N plus 30 g K/m2 respectively. However,
Pradahan[3] ongladiolus couldpaint in the same direction.
While Hilal et al.[14] on gladiolus recorded that applying
NK at the rate of 1:1 significantly improved quality of
flowers. The same Table 3 also show that, both fresh and
dry weight g/plant of inflorescence significantly
raised compared with the other treatments by adding
(40 N + 35 K) g/m2. Similar value was also recorded by
increasing nitrogen rate up to 60 g/m2 combined with the
lowest K 25 g level.

Photosynthetic pigments: The photosynthetic pigments
of iris leaves as affected by different levels of nitrogen
combined with K levels were followed (Table 4) and
showinsignificantdifferences betweentreatments in most
cases, where with increase in N level up to 50 g/m2 both
chl. a, b, total chlorophyll as wellas carotenoidsexhibited
maximum values irrespective of the K fertilizer levels.
The differences betweenthe tested Kfertilizer levels were
not enough to reach the level of significance. The
stimulatory effected of raising N fertilizer level up to
60 g/m2 were recorded on
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Table 4: Effect of different firtilization levels on photosynthetic pigments.
Characters Photosynthetic pigments chlorophyll (Chl.) (K. g/m2)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Chl. (a) Chl. (b) Total chl. (a+b) Carotenoids
------------------------------------------ --------------------------------------- ------------------------------------------- --------------------------------------------

Treatments 25 K 30 K 35 K 40 K 25 K 30 K 35 K 40 K 25 K 30 K 35 K 40 K 25 K 30 K 35 K 40 K
30 Nitrogen 3.39 2.24 5.81 6.41 2.03 3.79 2.88 2.26 5.51 5.68 8.95 9.11 1.05 1.00 1.40 3.61
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

fgh h efg def cd abcd bcd bcd f f def def cd cd bcd a
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40 Nitrogen 3.08 6.97 6.67 11.24 3.50 3.52 2.66 5.06 6.39 10.79 9.73 16.88 1.48 2.39 2.14 3.10
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

gh cde de ab abcd abcd bcd abc ef cde def ab bcd abc abc ab
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
50 Nitrogen 11.57 8.25 9.87 11.46 5.14 3.99 4.62 5.34 17.31 12.61 14.97 17.36 2.97 2.25 3.11 2.74
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

a bcde abc a abc abcd abcd ab ab bcd abc ab abc abc ab abc
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
60 Nitrogen 9.56 10.95 5.90 7.69 2.90 6.62 5.21 1.73 13.18 17.86 11.00 10.10 2.40 2.66 2.34 1.06
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

abcd ab efg cde bcd a abc d abcd a cde def abc abc abc cd

Table 5: Effect of different fertilization levels on chemical constituents of Iris plant.
Characters
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total carbohydrate Mineral ion %
---------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------
Carbohydrate % K. g/m2 Nitrogen (N) K. g/m2 Phosphorus (P) K. g/m2 Potassium (K) K. g/m2

Treatments ---------------------------------------------- ---------------------------------------- ------------------------------------------ ------------------------------------------
g/plots 25 k 30 K 35 K 40 K 25 k 30 K 35 K 40 K 25 k 30 K 35 K 40 K 25 k 30 K 35 K 40 K
30 Nitrogen 0.11 0.09 0.90 0.22 2.13 2.23 2.00 2.35 0.17 0.19 0.13 0.46 0.88 0.72 0.80 1.17
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40 Nitrogen 0.12 0.20 0.11 0.12 3.11 2.13 2.13 1.92 0.58 0.48 0.53 0.56 1.15 1.15 1.21 0.63
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
50 Nitrogen 0.14 0.12 0.15 0.11 1.49 2.28 3.32 1.87 0.43 0.45 0.16 0.06 0.98 1.02 1.11 0.92
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
60 Nitrogen 0.17 0.85 0.18 0.13 1.36 2.51 1.98 2.06 0.13 0.15 0.14 0.16 0.88 1.24 1.16 0.96

chlorophyll (a) and total chlorophyll, when plants
received K fertilizer at the rate of 25-35 g/m2

, while at the
low level of 40 g/m2 N fertilizer both chlorophyll (a) and
total chlorophyll still higher when used higher (40 g/m2)
level ofK fertilizer. This means that decreasing amountof
N fertilizer must followed by increasing K fertilizer rate.
However the lowestchl. (a, b), total chlorophyllas wellas
carotenoids were recorded by (60 g N plus 40 g K)/m2.

Carbohydrate %: It is evident from data in Table 5 that,
the treatment fertilized withN plus K at the rate of (30 g
plus 35 gK)/m2 surpassed in leaf carbohydratecontent the
treatments in which the plants received N at the level of
40 or 50 N g/m2 what ever the K level were used. The
excess supply of N up to 60 g/m2 could increase
carbohydratepercentage by lowering the added K level to
30 g/m2. It could be concluded that the nitrogen fertilizer
at rate of 30 g/m2 could be stimulatory for increasing
carbohydrate content by increasing K rate up to 35 g/m2

and maximizing the N fertilizer may be useful by
minimizingK rate. However maximizing K fertilizer rate
is usefulness.

Nutrient content: Data given in Table 5 show that the
treatment in which the plants received N, at the level of
40 g/m2 recorded high values of N, P and K concentration
in Iris leaves, when the K level was 25 g/m2. Also by
minimizing the N level to 30 g/m2, the N and K
concentration tended to increase by adding the highest

rate 40 g of K. this results are contradictory with the
finding of Mohana Sundaram et al.[15] on tuberose who
mentioned that the level N content increased with
increasing N rate.

Maximizing the rate of N fertilizers up to 60 g/m2, P
concentration recorded the lowest values whatever the K
levels were used, while N and K concentration showed
slightincrements compared with theother treatments, this
results could agree with the finding of Singh et al.[16] on
gladiolus,who mentioned that N and K fertilizers showed
nosignificant effect on P concentration also Yadav-BS et
al.[17] on tuberose mentioned that P concentration not
affected with N application.
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