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ABSTRACT

A study was conducted at the experimental Orman farm Botanical Garden |
Giza, Egypt .during 2005/2006 and 2006/2007 seasons fo study the effect of
potassein N (K-Nj and potassein P (K-P} as a foliar spray with a different rates on
growth, flowering and chemical composition of Euphorbia splendes plants grown in
pots.

The obtained results indicated that plant height, number of branches and
number of leaves/plant, root length, fresh and dry weights of leaves, stem and roots
as well as flower date ,flower diameter , chlorophyll a and b, carotenocids contents and
the percentages of N, P and K in the plants.

Ail these characteristics were significantly increased in response io the various
treatments used in the study when compared to the control. The opposite was the
right concerning number of days from planting to opening first fiower significantty
produced early flowering plants.

So it is recommended to spray the foliage of Euphorbia splendes transplants
grown in 20-cm-diameter pots with a combination 6 mi/L, K-N plus 6 rml/l. K-P which
gave atftractive specimens of such plant.

Keywords: Euphorbia splendes, Potassein N (K-N}, Potassein P (K-P), vegetative
growth ,flowering,chemical composition.

INTRODUCTION

Euphorbia splendes belongs to family Suphorbiaceae is one of the
most important succulent plants often used as indoor plant and garden
Height and sprceat 12-24 in. inflorescences are branching cymes bome on
long stalks from the upper parts of the stem two kidney-shaped crimson
bracts extend beneath the Sowers .This plant may flower at any time but most
freely during winter.{Bailey,1876) .

Foliar fertilization with macro and micro-nutrents leads usually to
considerable growth and development responses. This is mainly due to the
fact that foliar nutrients application easily overcomes fimiting soil
physiochemical conditions for root nutrient uptake and because nuirients are
directly applied to foiiage at times when demand is particularly high and rapid
responses may be desired (Alexander, 1987). Potassium is very effective
macroeiement on growth, development, flowering and yield of different plants,
it is a well known factor affecting many functions of plants as stomnatal
movement, flowering and vield of different plants potassein N also potassein
P had a great effect of regulating photosynthesis respiratory rates and
activating many enzymes involved in plant growth, it also enhances
translocation of sugars and carbohydrates through plant organs, increases
proteins synthesis and different mefabolic processes as well as reducing
respiration hence energy losses (Csizinskey, 1999).
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Potassium is a foliar fertilizer available in two forms:;- one fortified with
hitrogen (Potassein-N) and the other with phosphorus (Potassein-P}. many
investigators as , Nerd and Mizrahi (1981) , Abou-Dahab (1992), Larson
(1992), EL-Fouly (1994), and ibarhim (1998) on Opunita ficus —indica EL-
Maghraby st al., (1998), EL-Shafai (2001) and Ismail ef al, (2002) scored a
significant stimulation on growth, root sugars and yield of sugar-beet plants
fertilized with either forms of Potassein .Likewise Naguib (2002) on thyme
and Mohamed and Naguib (2002) on fenugreek indicated that plant height,
number of branches/piant, fresh and dry weights of herb ,chlorophylls
.carbohydrates and minerais content in the leaves were significantly
improved as a result of spraying with K-P or K-N potassein at the rates 3 or 6
L./fed . Ahmed (2002) on Gasteria vessucosa and , Haworthia fasciata)
found that fertilizing with kristalon at rate of 2 g/pot plant produced the
growth when plants gave that improved vegetative growth and the best resuit
increased significantly the plant height, number of leaves /plant, fresh and dry
weight roots, chlorophyll a, b and carotencides mg/gm and total
carbohydrates content of foliage plant and roots D.W% and N, P, K, Shahin
et al. (2007) noticed that on Hibiscus rosa- sinensis L. potassein P (K-P, K-N)
the growth of plant was and chlorophyll 2 and b, ¢artenoids N, P and K were
significantly increased by the application of potassein K-N, potassein K-P
treatments.

The objective of this study was to investigate the effect of two forms
of potassein (K-N and K-F) as a foliar spray on vegetative growth, flowering
and chemical composition of Euphorbia splendes.”

MATERIAL AND METHODS

A trial was carried out in the experimental farm of Orman Botanical
Garden at Giza Egypt throughout the two successive seasons (2006/2007and
2007/2008) to examine the beneficial effects of potassein foliar spray on
growth, flowering and chemical composition of Euphorbia splendes plants as
well as, determination of synergistic effect of both potassein forms in
combination on growth behaviour of such ornamental plant.

Plant materials:-

Seedlings of Euphorbia splendes (10-20 cm height} were
transplanted in pots filled with mixture of fine sand, clay and peat moss at the
rate of (2:1:1 viviy), 1% March in both seasons. The seeadlings were placed in
a sunny area in the nursery, Afler one month the plants were sprayed there
time with one month interval just to cover plant foliage completely till drip will
either potassein (K-N) liquid fertilizer contains 30% K0, and 8%N or
potassein (K-P) contains 30% K,Q & 10% P,0s) at the two levels of 3 or 6
mi/L and combination between.

Physical properties of the used mixture were analyzed according to
A.0.A.C.{1985) and the results are shown in Table (1).

Chemical properties of the used mixture were analyzed according to Jackson
(1985) and the results are shown in Table (2).
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Table {1}: Physical properties of the used soil.
Soll particie size distribution %
Soil Coarse | Fine | gae | o1 Textural 1 om. | sp. | EC.
sand sand 2y
Clay 4.5 13.5 28.5 53.5 Clay 1.5 66.0 2.8
1Sand 79.3 18.5 2.9 - 23 . Sandy | 8.2 21.0 13

oM. : Organic Matter.
§.P. : Saturation percentage.
E.C. : Eloctrical conductivity (mmhoslem’)

Table {2): Chemical properties of the used soil.

Soil Soluble anions meq./L Soluble anions meq. fL jAvailable element ppm pH
HCO; | CL | 80, | Ca [Mg++[ Na | K N TP:0s| KO

Clay 2.9 4.4 37 [ 43 |36 | 81 | 43 [ 2202 1903 | 2853} 7.7

Sand [ 09 | 082 | 187 [0971039] 36 10451 506 1 65 [ 203 [ 71

The treatments were: The plants were treated with the foliowing foliar spray
potassein treatment:

- No fertilization, referred to as control.
-Potassein N 3 mi/L (KN).

-Potassein N 6 mi/L (KN},

-Potassein P 3 mi/lL (KF).

-Potassein P € mifL (KP).

-K-N 3mliL + K-P 3mi/L.

-K-N 6mifl. + K-P 3mifL.

-K-N 3miiL + K-P 6ml/L.

-K-N 6miL + K-P 6mifL..

However, all transplants under the different treatments were irrigated
once every two days with 200 ml of fresh water/pot, while the other routine
agricultural practices were carried cut as recommended for such plantation.
The layout of the experiment in the two seasons was a complete randoimized
design (Mead ef al, 1953} with three replicates, as each replicate contained
five plants.

Data ragorded:

The Data on vegetative growth and flowering were recorded on ™ of
October in both seasons such as: plant height (cm), stem diameter
{cm),number of branches /plant, number of leavesiplant, roct length{cm),
fresh and dry weights (g) of leaves, stem, and roots | flowering date (number
of days from planting to the first flower bud opening (days)) ,number of
flowrer/plant, flower fresh and dry weights{(g).

The chemicai analysis in fresh leaf samples taken from the middle
parts of the plants, photosynthetic pigments (chlorophyl! &, b and carctencids,
mg/g F.W.) were defermined according to Moran (1982). While in dry leaves
sampies, the content of total carbohydrates as mglg D.W. {Herbert of al,
197 while the percentages of phosphorus calorimatrically by Cotlenie et ai.,
(1982) and polassium® using flamephotometer sel(Jackson, 1973), and
nitrogen% using micro-kjeidale method described by Jackson (1973) were
measured.
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Data were then tabufated and subjected to analysis of variance according
to SAS program (1994)using Duncan, Multiple range test (1955) to verify the
significance level among means of various treatments.

RESULT AND DISCUSSION

Effect of potassein(K-N and K-P) as a foliar spray on vegetative growth:
Data present in (Tabies 1 and 2} showed that plant height (cm)
number of branches or leaves /plant, stem diameter and root length, leaves,
stem and roots fresh and dry weight (g) were significant and increased in
response to the different treatments used in the study in both seasons with
the superiority of the combined treatment between K-N 6 ml/L+ K-P 6 mlit,
which gave the highest recorded data when compared to control and other
treatments means in the two seasons. The increment in vegetative and root
growth of Euphorbia due to potasseins application might be attributed to
function of potassium on cell division and elongation ,carbohydrates and
protein synthesis, activating translocation of sugars and starch in plant
organs, as wefl as its role as a Co-factor for about 60 enzymes involved in
plant. Ismial et ai, {(2002) scored a significant stimulation on growth, root
sugars and yield of sugar-beet plants fertilized with either forms of potassein
Likewise, Naguib (2002) on thyme and Mohamed and Naguib (2002) on
Fenugreek indicated that plant height, number of branches/plant, fresh and
dry weights of herb, chlorophylls pigments, carbohydrates and minerals
content in the leaves were significantly improved as a result of spraying with -
K-P or K-N potassein at the rates of 3 or 6 Lffed.{Csizinskey, 1999) which
were reflected in taller plants bearing more leaves and branches containing
more metabolites and food reserves and consequently heavier ptant weight
such improvement of potassein forms on plant growth trails was also
observed by Ahmed (2002) on Haworthia fasciala In addition to the great
contribution of N plant materials as it is a main constituent of all proteins and
nucleic acids as weil as of beth structural and nen-structural components of
plant celis besides involving P in energy transfer process and is buiiding of
phospholipids and nucleic acids.
Effect of potassein {K-N and K-P} as a foliar spray on flowering:

Data in Table (3) exhibit that the two forms of potasseins at both
rates as well as the combined {reatment significantly enhanced flowering of
Euphorbia plant in the two seasons that means that potasseins applications
leads to stimulation vegetative growth and forcing plant to flowering. That
behavior my be reasonable to obtain healthy growth suitable for best
flowering. In this regard with the flowering date ~number of flowering, fresh
and dry weights of flowers with the superiority of the combined one(K-N
6ml+K-P 6mi/L), comparing with control and either of potasseins added
alone this may indicate the stimulatory effect of the flower buds and
encouraging metabolism tissues of the flowers buds and encouraging in this
cells, However, such findings are in accordance with those of Shahin ef al.
(2007) on Hibiscus rosa- sinensis L. .
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Table {1): Effect of potassein as a foliar spray on vegetative growth of Euphorbia splendes in the two
seasons(2005/2006 and 2006/2007).

Plant height (cm) | Stem diameter (cm) | Number of leaves/plant br::t::::;p?;nt Root length {cm}

Treatments First Second Flrst Second First Second First season Second First Second
season | season | season saeason geason season sgagon | season | season

IControl 2770y 29.969 1.13e 1.23d 108.0d 128.0d 6.33e 7.33d 10.83d 13.33 &
Potassein N at 3 ml/L 30.27F 33.96t 1.30d 1.40¢c 138.7¢ 145.0¢ 7.67de 9.33e 12.00¢c 16.27d
Potassain N at 6 mifL 31.56e 36.46e 1.37cd 1.40¢ 140.7¢c 150.7¢ 8.33cd 9.67e 1243¢ 16.20d
Potassein P at 3 mi/lL 32.03de | 37.46de | 1.47abc 1.47bc 140.3¢ 153.3¢ 9.00cd 9.67bc 14.63b 1813 ¢
Potasseln P at 6 mifL 33.23d 30.46d 1.50abc 1.43¢c 140.7¢c 153.3¢ 9.33bc 10.33bc | 15.20ab | 18.13c¢
KN 3mUL+K-P3 ml/L 34.70c 40.46a 1.37cd 1.47bc 148.0c 153.3¢c 9.33bc 10.33bc 15.47ab 18.33 ¢
K-N 6mUL+K-P 3mliL 36.60b 40.33a 1.40bcd 1.50abe 150.3c 170.0b 11.00a 12.00a 15.33abh 19.75b
K-N 3Iml/L+K-P 6miliL 36.00b 41.36a 1.53ab 1.57 ab 165.3b 178.0b 10.67ab 11.67ab 15.93a | 2042 ab
K-N SmliL+K-P emliL 37.26a 42.93a 1.56a 1.60a 182.7a 192.7a 11.33a 12.67a 16.03a 2133 a

Table {2): Effect of potassein as a foliar spray on fresh and dry weight of vegetative growth of Euphorbia splendes
in the two seasons(2005/2006 and 2006/2007).

Fresh weight of Dry weight of Fresh weight Dry weight Fresh welgh Dry weight
Treatments loavas(g) _ leaves(g) of stem{g) of stem(g) t of roots{g) of roots(gy)
First 1Second| First Second First [Second| First |Second| First | Second | First | Second
season | season | season | season | season n | season | season | season | season | season| seascn
16.19g | 20.47g | 6.61g 6.95f 76.14d } 78.14f | 12.49e | 12.21d { 15.04d | 16.78e | 7.11e 8.25¢
19.46f | 22.42f | 9.16f 8.90e 83.56d | 98.68e | 16.38d { 15.63c | 27.78¢c | 30.25d | 13.15d | 15.84d
20.48ef | 25.40e | 10.31e | 9.91de | 108,1¢c | 115.9d | 17.30cd | 15.78c [ 31.99bc| 35.84c | 14.64cd | 17.63cd
21.53df | 25.64e | 10.96de | 10.74d [ 109.1¢c [121.2¢d | 18.87bc | 16.10c | 32.11bc | 38.39bc [ 15.96bc | 18.86¢
22.23de | 28.10d | 11.16d | 1067d | 114.7¢ | 124.7d | 19.04bc | 16.83¢ | 33.76bc | 38.29bc | 16.12bc | 19.77c
23.04cd 129.76d | 11.60cd | 1231¢c [ 115.2c [127.8cd| 20.29b | 16.84¢ | 35.21b | 39.71b | 17.43b | 19.45¢c
K-N 6mU/L+K-P3ml/L 24.72c ] 32.14c | 12.30c | 13,99c | 138.3b | 138.6c | 24.24a [18.84bc| 41.71a | 44.28bc | 17.90b | 22.08b
KN 3mUL+K-P8mU/L 28.32b | 35500 | 13.30b | 1468b | 160.1a | 156.2b | 24.32a [20.70ab| 43.32a | 44.94a | 22.66a | 23.17b
#-N 6mUL+K-P mi/L 31.40a [ 37.59a | 1492a | 16,192 | 170.5a [ 1736a | 25.54a | 22.46a | 43.95a | 46.66a | 23.37a | 25.54a
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Table {3): Effect of poiassain as a foliar spray on flowering of Euphorbia splendes in the two soasons(200512006

q
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and 2006/2907).
Flowsring date (days) Number of flower/plant | Fresh weight of flower(g) Dry woelght of flower(g) |
Treatmanis . Saecond Second First Second Elrst Second
] First season ssason First season season season season | season season
Contral I . i 540Ca 15.67 d 23.334d 306¢ 3.37d 1.05¢ - 1.50d
gohssaln Hats o 43.00 be 28.87 ¢ 38.67 ¢ 522b 565¢ 2.20b 318c
otaszeln ¥ ot 3 miil. 4933 b 3133¢ 3800 ¢ 5.66 ab 591b 3.87a " .66 ab
Polasseln P ar 3 myL 47.33b 3267 be 42.33 be 5.62 ab 573¢c 3.70a 4.55 ab
Potasceln P at & miL | 4833 bc 35.00 be 43.00 be 522b 548¢ 3.77a . 442bc
KM 2mlLHK-P3 mil‘ . __49.00Db 3367 bc 42.33bc §29b 8.27 b 331a 427 ab
BN EmWL+I0P 3miiL 4833 b 38.00b 43.00 be 620a 6.07 b 412a 4.26 ab
K-8 SalL+K-F Ginlil. 50.00b 38.00b 46.87 b 621a 6.13 b 4.07a 4.95a
¥ -N SmliL+K-P smiil, 45.00¢ 47,87 a £5.67 a B32a 7.30a 4.08a 511a
Tabie {4): Effect of potassein as a ioliar spray on chemical composition of Euphorbia splendes in the two
seasons(2005/2006 and 2006/2007).
Chiorophyil { Chiorophy!l | Carctanoides N % P% K% ~ Total
Treatments afmglg F.W.) b_{_@g[ F.W.) | (mgig FW.} carbohydratos%
First |Second| First |Second| First |Second! First |Secord | First | Second | Fist |Secondi First Second
20as0il | Season sy_pﬂmvseason $0450n | 58as0n | 58a%0N | season | 588500 7 58as0N | S6ason | season S0a30N saason
Controi 841 | 871 | 315 | 358 | 444 | 456 /0983 1.10 ] 0.357 | 0.353 | G806 | 0,831 6.475 7.831
Potassein N at 3 miL 1267 |1296 1 483 | 581 | 466 | 486 [ 1.201 | 130 [ 0418 ] 0513 | 2.356 [ 2456 10995 | 11.312
otassein N at 6 mifL 13.65 | 1483 | 487 | 531 [ 4980 | 531 {1638 1.71 {0507 1 0513 | 0.692 [ 0.896 ] 10.983 | 11.613
Etasseln P at 3mi/L 1396 | 1403 550 [ 571 [ 519 | 530 {1.002] 112 10740 | 0750 | 0.806 [08311] 11.272 | 11.781
otasseln P at 8 myL 13.69 11399 567 [ 578 | 538 | 548 |1.092] 113 | 0816 | 0911 | 0.806 | 0.821 | 17.062 | 18.312
-NIMHL+K-P3 mil. 1402 [ 14931 636 | 691 [ 571 [ 531 {1310 141 10869 | 0913 | 1.725 [ 1.823 ] 20.634 [ 20.913
~N SmiIL+K-P3milL 14.57 | 1571 | 696 | 7.03 | 6557 | 560 {1638 [ 1.73 1 0752 | 0831 | 2.165 | 2431 | 21.482 | 21.531
KN 3mTL+K-PemUL 1587 | 1596 | B12 ; 863 { 584 | 591 12148 | 216 | 0.816 | 0.873 | 2356 | 2456 | 23.081 | 24.535
BN GmliL+K-P mi/L 16.86 | 16.93 | 864 | 891 & 578 | 586 | 2730 | 271 {1211 | 1.231 | 3.017 | 3.020 | 35.323 | 36.731
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Effect of potassein (K-N and K-P)as a foliar spray on chemical
composition:

According to data presented in Table (4) it could be concluded that
chlorophyll a, b carotenoids, N, P and K contents were greatly increased in
the leaves of treated plants with significant differences in most cases of both
seasons compared to control plant in two seasons may be due to the
combined treatment that generally gave the highest averages of all pervious
constituents. These results come in response to the roie played by N in
chlorophylls and amino acids synthesis and P which contributes in regulating
the opening and closing of stomata and possible membrane turgar that effect
chlorophyll properties since phosphorus would activate various metabolic
processes and it is involved in energy transfer process during building of
phospholipids and nucieic acid .Moreover P provides plant metabolic process
with phosphate bond which are necessary for building pigments and other
constituents Ahmed (2002) and Shahin ef al. (2007} on Hibiscus rosa-
sinensis L, .

From the previously stated results it could be recommended to spray
the foliage of Euphorbia splendes (Milli) transplants grown is 20 cm diameter
pots thrice with a combination of 6 mi/L potassein N + 6 ml/L potassein P with
one month interval to get growth and flowering.
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