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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 to study the effect of
potassein N (K-N) 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, carotenoids contents and
the percentages of N, P and K in the plants.

All these characteristics were significantly increased in response to 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 flower significantly
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 ml/L, K-N plus 6 ml/L K-P which
gave attractive 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 Euphorbiaceae 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 borne on
long stalks from the upper parts of the stem two kidney-shaped crimson
bracts extend beneath the flowers .This plant may flower at any time but most
freely during winter.(Bailey,1976) .

Foliar fertilization with macro and micro-nutrients leads usually to
considerable growth and development responses. This is mainly due to the
fact that foliar nutrients application easily overcomes limiting soil
physiochemical conditions for root nutrient uptake and because nutrients are
directly applied to foliage at times when demand is particularly high and rapid
responses may be desired (Alexander, 1987). Potassium is very effective
macroelement on growth, development, flowering and yield of different plants,
it is a well known factor affecting many functions of plants as stomatal
movement, flowering and yield 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 metabolic 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
nitrogen (Potassein-N) and the other with phosphorus (Potassein-P). many
investigators as , Nerd and Mizrahi (1991) , Abou-Dahab (1992), Larson
(1992), EL-Fouly (1994), and Ibarhim (1998) on Opunita ficus —indica EL-
Maghraby et al., (1998), EL-Shafai (2001) and Ismail et 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/plant, fresh and dry weights of herb ,chlorophylls
,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 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 result
increased significantly the plant height, number of leaves /plant, fresh and dry
weight roots, chlorophyll a, b and carotenoides 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 a and b, cartenoids 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-P) 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 v/viv), 1t March in both seasons. The seedlings were placed in
a sunny area in the nursery. After 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% K20, and 8%N or
potassein (K-P) contains 30% K20 & 10% P20s) at the two levels of 3 or 6
ml/L and combination between.

Physical properties of the used mixture were analyzed according to
A.O.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.

Soil particle size distribution % Textural
Soil Coarse Fine . O.M. S.P. E.C.
Silt Clay class
sand sand
Clay 4.5 135 28.5 53.5 Clay 15 66.0 2.8
Sand 75.3 19.5 2.9 2.3 Sandy 0.2 21.0 1.3

O.M.: Organic Matter.
S.P. : Saturation percentage.
E.C.: Electrical conductivity (mmhos/cm?).

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

Soluble anions meq./L | Soluble anions meq. /L |Available element ppm pH
HCOs | CL SOs | Ca™ |Mg++| Na* | K* N P.Os | KO

Clay 2.9 4.4 3.7 43 | 36 | 81 | 43 | 2202|903 | 2653 | 7.7
Sand 0.9 0.92 187 | 097|039 )| 36 | 045 | 506 | 65 20.3 7.1

Soil

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

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

-Potassein N 6 ml/L (KN).

-Potassein P 3 ml/L (KP).

-Potassein P 6 ml/L (KP).

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

-K-N éml/L + K-P 3ml/L.

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

-K-N éml/L + K-P 6ml/L.

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 out as recommended for such plantation.
The layout of the experiment in the two seasons was a complete randomized
design (Mead et al., 1993) with three replicates, as each replicate contained
five plants.

Data recorded:

The Data on vegetative growth and flowering were recorded on 15t of
October in both seasons such as: plant height (cm), stem diameter
(cm),number of branches /plant, number of leaves/plant, root 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
flower/plant, flower fresh and dry weights(g).

The chemical analysis in fresh leaf samples taken from the middle
parts of the plants, photosynthetic pigments (chlorophyll a, b and carotenoids,
mg/g F.W.) were determined according to Moran (1982). While in dry leaves
samples, the content of total carbohydrates as mg/g D.W. (Herbert et al.,
1971)while the percentages of phosphorus calorimetrically by Cottenie et al.,
(1982) and potassium% using flamephotometer set(Jackson, 1973), and
nitrogen% using micro-kjeldale method described by Jackson (1973) were
measured.

4885



Ibrahem, Hanan E.

Data were then tabulated 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 (Tables 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 ml/L,
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 well as its role as a Co-factor for about 60 enzymes involved in
plant. Ismial et 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/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 L/fed.(Csizinskey, 1999) which
were reflected in taller plants bearing more leaves and branches containing
more metabolites and food reserves and consequently heavier plant weight
such improvement of potassein forms on plant growth trails was also
observed by Ahmed (2002) on Haworthia fasciata In addition to the great
contribution of N plant materials as it is a main constituent of all proteins and
nucleic acids as well as of both structural and non-structural components of
plant cells besides involving P in energy transfer process and is building 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 treatment 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/L+K-P 6ml/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 et al.
(2007) on Hibiscus rosa- sinensis L .
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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 role 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 nucleic acid .Moreover P provides plant metabolic process
with phosphate bond which are necessary for building pigments and other
constituents Ahmed (2002) and Shahin et 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 ml/L potassein N + 6 ml/L potassein P with
one month interval to get growth and flowering.

REFERENCE

Abou- Dahab, A.M. (1992): Production of ornamental plants Dar El-Marekh
for puble El-Ryaad Saudi Arabia in (Arabic).

Alexander, A. (1987): Optimum time of foliar nutrient spray In: Alexander (ed)
foliar fertilization P. 44-60 Martinus Nihaff publisher N.Y.

Ahmed, A. Abd. EIJ. (2002):. Effect of growth media and chemical
Fertilization on growth and chemical composition of Gasteria and
Haworthia plants. Department of Ornamental Horl Fac of Agric Cairo
Uni. (126-130).

A.O.A.C. (1985): Official Methods of Analysis Ed by Hornitzw. Association of
Official Analytical chemists, Washington Dc, 34-47.

Bailey,L.H.(1976):Hortus  Third.Macmillan  UplishingCo.,INC.,866  Third
Avenue ,New York, N.Y. 100 22.1290 pp.

Csizinskey, A.A. (1999): Yield response of herbs to N and K in sand spices
and medic plants. 6(4): 11-22.

Cottenie, A.M.; Verloo, L.; Kiekan G. Velghe and Comerlynex, R. (1982):
Chemical Analysis of plants and soils laboratory of Analytical and
Agrochemistry State Univ Ghent—Belgium. P: 44-45,

Duncan, D.B. (1955): Multiple range and multiple F-tests. Biometrices,
11:1-42.

El Fouly, Amal, S.A. (1994): Physiological studies an Peperomia
obtusifolia L. and Scindapsus aureus Schott plants M-Sc.Thesis, Fac.
of Agric. Cairo Univ.

4889



Ibrahem, Hanan E.

El Maghraby, S.S.; Shehata, M.M. and Tawfik, Y.H. (1998): Effect of soil and
foliar application of N and P on Sugar-beet. Egypt J. Agric. Res., 76(2):
665 — 679.

El Shafai, A.M: (2001): Effect of N and K fertilization on yield and quality of
Sugar-beet in Sohag. Egypt J. Agric Res. 78(2): 759-767.

Herbert, D.; P.J. Philips and R.E. Strange (1971) Determination of total
carbohydrates. Methods in Microbiology, 5(8): 290-344.

Ibarhim, M.A. (1998): Prickly Pear Its Growing Care and production Monshat
El Maaraf Alex. pp. 151-153 (in Arabic).

Ismail, A.M.; Abou-Shady, K.H.A. and Alam, S.M. (2002): Response of some
sugar-beet varieties to methods of K application. Egypt J. Appl. Sci,
17(2): 86-101.

Jackson, M.L. (1973): Soil Chemical Analysis Prentice-Hall of India Private
Ltd M- 97, New Delhi, India. 498 pp.

Jackson, M.L. (1985): Soil Chemical Analysis prentice Hall, Inc, Unglewood.
Cliffs. N.S.

Larson, R.A. (1992): Introduction to floriculture 2" Edi Academic Press, Inc.
pp. 435-439.

Mead, R.; Curnow, R.N. and Harted, A.M. (1993): Statistical Methods in
Agriculture and Experimental Biology 2" Ed. Chapman Hall Ltd,
London, 335 pp.

Mohamed, S.A. and Naguib Nabila, Y. (2002): Influence of foliar sprays with
potassein P, N, ascobine and their combinations on yield and chemical
constituents of fenugreek seeds. Arab Univ. J. Agric Sci, Ain Shams
Univ, Cairo, 10(3): 879-891.

Moran, R. (1982) :Formula for determination of chlorophyllous pigment
extracted with N-N-dimethyl formamide. Plant physiol., 69:1376-81.
Naguib Nabila, Y. (2002): Thyme Growth. Oil quality and chemical
composition as affected by chelated iron and two potassein forms Arab

Univ. J. Agric. Sci, Ain Shams Univ, Cairo. 10(3): 893-918.

Nerd A; Karady, A. and Mizrahi, Y. (1991): Out of season prickly pear fruit
characteristics and effect of fertilization and short droughts on
productivity Hortscience, 26(5): 527-529.

Shahin, S.M; Naglaa, Y.L. Eliwa and Boshra, A. El-Sayed (2007): Growth,
flowering and chemical composition of Hibiscus-rosa- sinensis L.
Transplants as Affected by foliar spray with two forms of potassein. J.
Bio.l Chem. Environ Sci, 2(4): 151-165.

SAS Institute (1994): SAS/STAT User's Guide statistics Vers. 6.64, 4" Ed,
SAS Institute Inc, Cory N.C, USA.

4890



J. Agric. Sci. Mansoura Univ., 34 (5), May, 2009

Sl g it 3 5 (5 ) geall) e (0, 58) ooty (B 5 (B i
il L sl bl g glansl)

asd) ) cpdl) Je s

-4, Gganll 38 e — O] Gipag dgaa -GN Gaadip A3 LG Gy aud
L) pan 4y ) sgen — 3 3ad)

IIA -3 5l e s¥) A dabalod) eadll Cag y b Coas Ay el s gy ol

il ol daled) el il e Ca il Cangy Galdliia Yo o A/Y ooV 5 Yoo V/Y 00T Cpaise

dc )yl yedl A e Euphorbia splendes Lusa) <l (s padll ¢ sanal) (3 )

e s Laalaa) cpaliss (A5l sdad) (e (pe s a Yo La pld il anal

Celrall AlXS 5 jille V0¥ ¢ jhia SV (58 - 5) Hstesdll o AV (O - ) O 5

Ll g g slalll S il 5 5 s (g dl) sadll o e il s AS ikl

-ilgels Jraadial) miliil) ol o) KEP)

Daall Jsdas GsY1 aae 5 g 53 aae 5 L) Hhad g il glis ) 8 Ay sima 3y Sigan -
Ty BESHMIEPEI CPISPCN PS HW PRSP (JUNS S I IN PY S SN IUS Y P
BlsY) (s sine S5 il JSU a0 Galadly Ul 5l Sl Y sae 5 (38 Jsl
Al @l ja g Sy ¢ NPK (e ST 4 5l Al 5 il g IS g o) s 5 (g

S bl (5 aa g Caan gal) DS 8 Al jall o) Chiala Al i lalaall Calide (i Aaan -
e Bl 5, Sl Gl asen 8 Gllassiall o) dale diay calac] 48 51 A4l)
4 sine 33 ) cliaal Clabaal) JS () aa s O (A 5 AY) CBllaall 5 J s Sl L jlia
sl g senall Giy Joady 458 b e 5 (passgal) ST Lo 3V 2o ga S 8
O A g o Yo Lol Al aal (8 de ) Jiall L s¥) GG (5 aall)
s8-5 A e — (0 5) oanlis /Al

4891



Ibrahem, Hanan E.

4892



J. Agric. Sci. Mansoura Univ., 34 (5): 4883 - 4891, 2009

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 b Number of Root length (cm)
Treatments - - - ranches/plant -

First Second First Second First Second First season Second First Second

season | season season season season season season season season

Control 27.70g 29.96¢g 1.13e 1.23d 108.0d 128.0d 6.33 e 7.33d 10.83d 13.33 e
Potassein N at 3 ml/L 30.27f 33.96f 1.30d 1.40c 138.7¢c 145.0c 7.67de 9.33e 12.00c 16.27 d
Potassein N at 6 ml/L 31.56e 36.46e 1.37cd 1.40c 140.7c 150.7¢c 8.33cd 9.67e 12.43c 16.20 d
Potassein P at 3 ml/L 32.03de | 37.46de 1.47abc 1.47bc 140.3c 153.3c 9.00cd 9.67bc 14.63b 18.13 ¢
Potassein P at 6 ml/L 33.23d 39.46d 1.50abc 1.43c 140.7c 153.3c 9.33bc 10.33bc 15.20ab 18.13 ¢
K-N 3ml/L+K-P3 ml/L 34.70c 40.46a 1.37cd 1.47bc 148.0c 153.3c 9.33bc 10.33bc 15.47ab 18.33 ¢
K-N 6ml/L+K-P 3ml/L 36.60b 40.33a 1.40bcd 1.50abc 150.3c 170.0b 11.00a 12.00a 15.33ab 19.75 b
K-N 3ml/L+K-P 6ml/L 36.00b 41.36a 1.53ab 1.57 ab 165.3b 178.0b 10.67ab 11.67ab 15.93a | 20.43 ab
K-N 6ml/L+K-P 6ml/L 37.26a 42.93a 1.56a 1.60a 182.7a 192.7a 11.33a 12.67a 16.03a 21.33a

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 weigh Dry weight
leaves(g) leaves(g) of stem(g) of stem(g) t of roots(g) of roots(g)
First Second First Second First |Second| First |Second| First Second First | Second
season | season | season | season | season | season | season | season | season | season | season| season
Control 16.199 20.47g 6.61g 6.95f 76.14d | 78.14f | 12.49e | 12.21d | 15.04d 16.78e 7.11e 8.25e
Potassein N at 3 ml/L 19.46f 22.42f 9.16f 8.90e 83.56d | 98.68e | 16.38d | 15.63c | 27.78c | 30.25d | 13.15d | 15.84d
Potassein N at 6 ml/L 20.48ef | 25.40e | 10.31le 9.91de 108.1c | 115.9d | 17.30cd | 15.79c | 31.99bc | 35.84c | 14.64cd | 17.63cd
Potassein P at 3ml/L 21.53df | 25.64e | 10.96de | 10.74d | 109.1c |121.2cd| 18.87bc | 16.10c | 32.11bc | 38.39bc | 15.96bc | 18.86¢
Potassein P at 6 ml/L 22.23de | 28.10d | 11.16d 10.67d 114.7c | 124.7d | 19.04bc | 16.83c | 33.76bc | 38.29bc | 16.12bc | 19.77c
K-N3ml/L+K-P3 ml/L 23.04cd | 29.76d | 11.60cd | 12.31c | 115.2c [127.8cd| 20.29b | 16.64c | 35.21b | 39.71b | 17.43b | 19.45c
K-N 6ml/L+K-P3ml/L 24.72¢ | 32.14c | 12.30c 13.99b | 138.3b | 138.6c | 24.24a |18.64bc| 41.71a | 44.28bc | 17.90b | 22.08b
K-N 3ml/L+K-P6ml/L 28.32b | 35.50b | 13.30b | 14.68b | 160.1a | 156.2b | 24.32a |20.70ab| 43.32a | 44.94a | 22.66a | 23.17b
K-N 6ml/L+K-P ml/L 31.40a | 37.59a | 14.92a 16.19a 170.5a | 173.6a | 25.54a | 22.46a | 43.95a | 46.66a | 23.37a | 25.54a

Treatments
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Table (3): Effect of potassein as a foliar spray on flowering of Euphorbia splendes in the two seasons(2005/2006
and 2006/2007).

Flowering date (days) Number of flower/plant Fresh weight of flower(g) | Dry weight of flower(g)
Treatments . Second . Second First Second First Second
First season First season

season season season season season season

Control 56.67 a 54.00 a 15.67 d 23.33d 3.08 c 3.37d 1.05c 1.59d
Potassein N at 3 ml/L 46.67 e 48.00 bc 29.67 c 38.67c 5.22 b 5.65¢c 2.20b 3.18¢c
Potassein N at 6 ml/L 46.00 e 49.33 b 31.33 ¢ 39.00 ¢ 5.66 ab 591b 3.87a 3.86 ab
Potassein P at 3 ml/L 47.33 de 47.33 b 32.67 bc 42.33 be 5.62 ab 573 ¢c 3.70a 4.55 ab
Potassein P at 6 ml/L 49.33 cd 48.33 bc 33.00 bc 43.00 bc 5.22 b 5.48 c 3.77 a 4.42 bc
K-N 3ml/L+K-P3 ml/L 50.67 bc 49.00 b 33.67 bc 42.33 bc 5.29 b 6.27b 3.31la 4.27 ab
K-N 6ml/L+K-P 3ml/L 51.67 bc 49.33 b 38.00 b 43.00 bc 6.29 a 6.07 b 412 a 4.26 ab
K-N 3ml/L+K-P 6ml/L 52.00 b 50.00 b 38.00 b 46.67 b 6.21a 6.13b 4.07 a 4.95a
K-N 6ml/L+K-P 6ml/L 46.00 e 45.00 ¢ 47.67 a 55.67 a 6.32 a 7.30 a 4.08 a 5.11a

Table (4): Effect of potassein as a foliar spray on chemical composition of Euphorbia splendes in the two
seasons(2005/2006 and 2006/2007).

Chlorophyll Chlorophyll | Carotenoides N % P% K% Total
Treatments a(mg/g F.W.) | b(mg/g F.W.) | (mg/g F.W.) carbohydrates%
First |Second| First [Second| First [Second| First | Second | First | Second First [Second First Second
season [season | season [season | season|season |season | season | season | season | season | season| season season
Control 8.41 8.71 3.15 3.58 4.44 456 |0.983| 1.10 0.357 | 0.353 0.806 | 0.831 6.475 7.831

Potassein N at 3 ml/L 12.67 | 1296 | 483 | 561 | 466 | 486 |1.201 | 130 | 0418 | 0.513 | 2.356 | 2.456 | 10.995 11.312
Potassein N at 6 ml/L 13.65 | 14.83 | 487 | 531 | 490 | 531 |1.638| 1.71 | 0.507 | 0.513 | 0.892 | 0.896 | 10.983 11.613
Potassein P at 3ml/L 13.96 | 14.03 | 550 | 5.71 | 519 | 530 [1.092 | 112 | 0.740 | 0.750 | 0.806 | 0.831 | 11.272 11.781
Potassein P at 6 ml/L 13.69 | 1399 | 567 | 578 | 538 | 548 [1.092 | 1.13 | 0.816 | 0911 | 0.806 | 0.821 | 17.062 18.312

K-N3ml/L+K-P3 ml/L 14.02 [ 1493 | 6.36 | 691 | 571 | 531 | 1310 | 141 | 0.859 | 0.913 | 1.725 | 1.823 | 20.034 20.913
K-N 6ml/L+K-P3ml/L 1457 | 1571 | 698 | 7.03 | 557 | 560 [1.638 | 1.73 | 0.752 | 0.831 | 2.155 | 2.131 | 21.482 21.531
K-N 3ml/L+K-P6ml/L 15.87 | 1596 | 8.12 | 8.63 | 584 | 591 | 2.148 | 2.16 | 0.816 | 0.873 | 2.356 | 2.456 | 23.081 24.535
K-N 6ml/L+K-P ml/L 16.86 | 16.93 | 864 | 891 | 578 | 596 | 2.730 | 2.71 | 1.211 | 1.231 | 3.017 | 3.020 | 35.323 36.731
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