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ABSTRACT

A pot experiment was carried out during two successive seasons
of 2006 and 2007 on marigold "Tagetes patula L." plants to study the
effects of different texture grades such as sandy, clay, sandy loam,
e sandy clay loam and clay loam and organic soaker water of poultry
manure at the rates of 0.5, 1.0, 1.5 kg soaking, which diluted in 20
liter water for 24 hour and then gave to pot at the rate of 0.5 L. four
times per 15 days, on vegetative growth, flowers yield and chemical
constituents of marigold "Tagetes patula L." plants. The obtained
results indicated that, all plant parameters i.e., plant height, number of
branches/plant, herb fresh and dry weight/plant, root fresh and dry
weight/plant, number flower, flower fresh and dry weight/plant,
flowering%, volatile% and yleld/plant caroteniods of flower, N, P
and K% and total carbohydrates% in the herb were more affected by
soil texture grades and poultry manure soaker water rates. Sandy soil
gave the lowest values of plant characters and chemical constituents
than other studied soil textural grades, but it surpassed the clay soil in
root fresh and its dry weight/plant as well as flowering %. On the
other hand clay loam soil gave the greatest values of previous plant
characters and chemical constituents than other soil types. The
organic soaker fertilizer at the rate of 1.5 kg/ 20 L. surpassed the other
ones of 0.5 and 1 kg/20L. for producing significantly increased in
growth parameters, flowers yield and chemical constituents. Both
sandy loam and clay loam which fertilized with organic soaker water,
were statistically equal in producing significant values of vegetative
growth, flowers yield and chemical constituents of marigold plants in
both seasons. So, the highest values of growth, flowers yield and
chemical constituents were obtained when Tagetes patula L., plants
were grown either on clay loam or sandy loam soil fertilized with

soaker water of poultry manure at the rate of 1.5 kg/ 20 L.
Key word: Marigold "Tagetes patula L.," plants, texture grades, organic soaker
water of poultry manure growth, flowers yield and chemical

constituents of plant and flowers.

INTRODUCT ION

Marigold plant (Tagetes patula L.)) is summer annual herbs of
Asteraceae (Composite) of several classes are valued for the profuse bloom in
summer display of their golden flowers. It is planted in beds and borders and
also as cut flowers beside its uses as aromatic, drug and colour containing
flowers. The petals of marigold flowers are rich in caroteniods which are used
commercially for colouring hen eggs and skin of broiler chickens and in food
industries as natural colouring materials. Pigments of marigold petels were
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isolated and identified by several authors (Alam ef al. 1968 and Miller 1971).
The importance of its essential oil extracts from either green organs or flowers
was recorded by Kapelev (1971, 1973 and 1975). Also, Chan et al. (1975)
isolated thiophene compounds from root of Tagetes patula L., which has an
antibiotic activity. Its intercrop is used for controlling plant parasitic nematodes
by (Kumari er al. 1987) and the extract of Tagetes spp. showed high
insecticidal activity (Darwish 1992). :

For obtaining a high yield and neutral production to faraway from
environmental pollution hazard we have to use the mineral fertilizer in a
smallest amount, as well as using organic culture or manure. So we have
to use a combination between the soil types and the rates of organic
scl>aker water such as poultry manure fertilization on Tageftes patula L.,
plants. :
Many investigations carried out experiments dealing with soil type or
organic fertilization and its effect on growth and yield“of medicinal and
aromatic plant. In this respect, EI-Shoura and Hosni (1996) on Sterlitzia
reginae plants grown in four growing media containing 3:1, 1:1, 1:3 sand/clay
to clay on its own. The 1.3 sand/clay produced the greatest number of
leaves/plant, longest length of leaf/plant and highest dry matter %. Meanwhile,
1:1 sand/clay gave the longest of lefgth of both floter stems and flower boats.
Clay produced the greatest fresh weight of flowers and highest N, P and K %.

Youssef et al. (1998) on Ocimum basilicum L.; EL-Sallami (2002) on
Chorisia speciosa seedling and Moustafa (2004) on Dalbergia sissoo and
Parkinsonia aculeate found that the clay soil enhanced the vegetative growth
characters, pigments and nitrogen %. Sand soil gave the highest root system of
both tree species seedlings. '

Mahros (1999) and (2000) on tuberose and Aster novi —belgii L., and

Soliman (2005) on Khaya segenalensis seedlings plant demonstrated that the
medium contained clay + sandy 1:1 improved number of main branches and
fresh weights of leaves, root, flowering characters as flower yield and weight,
caroteniods and nitrogen %o.
Saleh (2000) using peatmoss media for growing Ficus benjamina starlight
plants gave the best results for plant height, number branches, number of leaf
and fresh and dry weights of plants. Also the mixture of peatmoss + sand + clay
produced pronounced values of the highest total N, P and K content.

Somida (2002) on Tagetes minuta L., plants using poultry manure at
rates 4, 8, 12 m” manures enhanced plant height, number of branches, fresh
weight of herb, number of inflorescences, volatile oil % and yield in the herb
per plant, caroteniods, N, P, K and total carbohydrate.

Abdou et al. (2003) tested the response of Acacia saligna and five
wood tree species to four soil type i.e. sand and sand + clay at rates 1:1, 3:1 -
and 7:1 respectively and concluded that all studied vegetative growth traits i.e,
plant height, stem diameter, fresh and dry weight of each leaves and roots/
plant were significantly improved for each one of the woody tree species due to
incorporating sandy soil with clay soil at ratios 7:1, 3:1 and 1:1 over sandy soil.

El-Yazal et al. (2005) and Matter and Somida (2006) recorded that
poultry manure fertilizers produced the best results from plant height, number
of branches, fresh weight of herb, number of inflorescences, volatile oil
percentage, and yield in the herb per plant and per feddan, N, P and K total
carbohydrate of the treated sweet basil plants.
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Mohamed (2006) found that, the high rate of 30 m’/fed of poultry
manure was more effective many plant characters, i.e, plant height, number of
branches/plant, number of capsules/plant, dry weight of leaves/plant,
caroteniods, N, P, K and total carbohydrates. . o

MATERIAL AND METHODS .

A pot experiment was carried out during the two successive seasons of
2006 and 2007 on a private farm in Sennouris, Fayoum Governorate outlived
with marigold (ZTagetes patula L.,) plants to study the effect of soil texture
grades and organic soaker water of poultry manure on growth and chemical
constituents of Tagetes patula L. plant. Tagetes patula L. seeds were obtained
from the Research Center of Medicinal and Aromatic plants in Giza, Egypt in
both studied seasons and were sown in seed beds on 15" February of each
seasons. After 45 days uniform seedlings (about 10 cm in height) were
individually transplanted in pots 25 cm diameter, which filled with 8 kg soil.
The pots were arranged in complete randomized block design with 15

treatments representing five soils types having different texture grades with .

three rates of organic soaker water and 10 replicates. Data were statistically

analyzed according to Gomes and Gomes (1983).

Treatments: - Plants were treated with:

1- A natural soils sample was collected from the local farm and was mixed at
rates 1:1, 1:2 and 2:1% from clay and sand, respectively, in addition used
clay and sandy alone to obtain five soil texture grades, i.e, sandy, clay,
sandy loam, sandy clay loam and clay loam.

2- Poultry manure "PM" was soaking in water for 24 hours at rates 0.5, 1.0, 1.5
kg/20 L. of water which irrigate the pot at quantity of 0.5 liter/pot and
added after 15, 30 and 40 days from transplanting .

Some soil physical and-chemical properties as well as organic soaker water

(OSW)) according to the method described by Black ef al. (1965) ard

Chapman and Paratt,. (1978) are shown in Table (1).

Data recorded of plant parameters:-

1- Vegetative growth parameters:- Plant height (cm), number of
branches/plant, herb fresh and dry weight/plant (gm), root fresh and dry
weight/plant (gm), Sample of three rates.were taken randomly from each
harvest to recorded such growth parameters.

2- Flower parameters:- Number of flower, flowers fresh and dry
welght/plant(gm) flowering % Samples were taken randomly 15™ Mayo to
15" August to record such growth parameters .

3- Chemical constituents:-Volatile oil percentage and oil yield were
determined in the flowers according to British Pharmacopoeia method
(1983) by using Clevenger apparatus for the determination of essential oil..
Caroteniods mg/100g F.W. of flower, nitrogen and phosphorus percentage
was determined in the herb according to A.O0.A.C. (1995). Potassium was
determined by Flame Photometer, Parkin—Elmer model 52 with acetylene
burner according to Page et al. (1982) Total carbohydrates (mg/g D.W)
were determined colorimetric according to the method described by Michel
et al. (1956). Samples were taken before flowering, to determine the NPK
and Total carbohydrates.
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Table (1): Some physical and chemical analysis of used soil types and
chémical analysis of poultry manure soaker water (OSW).

Poultry fertilizer . : Soil Types

Properties Sz;g;i y (El(z;)y CIJ:FIS (’;TZS Cztls Cl% 0.054

Ca% 0.014

Sand 88.89 15.78 52.33 70.61 34.06 S0,% 0.204

Silt 3.45 28.45 15.95 9.70 28.21 HCO, 0.050

clay 7.66 55.77 31.72 19.69 37.73 Na% 0.300

Texture grade Sandy Clay Sa?d clay | Sandy Clay loam Mg% 0.006

oam Loam

pH 7.21 7.61 7.41 . 7.31 7.51 pH 6.90

Ece (d S/m) 0.78 0.85 0.81 0.80 0.83 |Ece(d S/m) 9.30

Total N % 0.054 0.095 0.069 0.061 0.072 N% ° 0.74

P % 0.40 0.65 0.52 0.46 0.59 P. % 0.63

K % 1.45 1.89 1.67 1.56 1.78 K % 2.60

Zn (mg/kg) 0.99 1.19 1.09 1.04 1.14  |Zn (mg/kg) 13.33

Mn (mg/kg) 1.12 3.55 2.33, 1.23 244  |Mn(mg/kg)] 19.70

Fe (mg/kg) 6.15 11.55 ]9.85 7.35 107 |Fe {mg/kg) 23.55
RESULTS AND DISCUSSIONS :

A - Vegetative growth characteristics:
1 — Plant height (cm) and number of branches per plant:

Data in Table (2) indicated that the soil texture grades significantly
-affected the plant height and number of branches/plant as compared to sandy
and clay soils. Sandy soil gave the lowest values than other studied soil types.
Both sandy and clay soils were statistically equal in producing significant
values of plant height and number of branches/plant of marigold plant in the
two seasons. While clay loam soil gave the greatest values than other soil types.
Also both sandy loam and clay loam were statistically equal in producing
significant plant height and number of branches/plant of marigold plants in the
two seasons. These results are in agreement with the findings reported by El-
Shoura and Hosni (1996) on Sterlitzia reginae plants Youssef, ef al. (1998) on
Ocimum basilicum Mahros (2000) on Aster novi —belgii L plants Saleh (2000)
on Ficus benjamina starlight plants and Soliman (2005) on' Khaya
segenalensis seedlings.

The values of plant height and number of branches/plant significantly
increased by increasing organic soaker water from the low up to the highest
rate in the two growing seasons 0.5 and 1.0 and kg/20 L were statistically equal
in producing significant plant height and number of branches/plant of marigold
plants in the two seasons. The organic soaker fertilizer at a rate of 1.5 kg/20 L.
surpassed the rates of 0.5 and 1.0 and kg/ 20 L., in producing significant values
of plant height and number of branches/plant in both seasons (Table 2).These
results are in agreement with the findings reported by El-Gendy ez al. (2001)
and El-Yazal, ef al. (2005) on Ocimum basilicum L. and Mohamed (2006) on
roselle plants. The interaction between the soil texture grades and organic
soaker fertilizer significantly increased the values of plant height and number
of branches/plant. Sandy soil which fertilized with organic soaker gave the
lowest values of plant height and number of branches/plant. While Clay +
sandy at rate 2:1% (clay loam) which fertilized with organic soaker gave the
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highest values of plant height and number of branches/plant. No significantly
different between the sandy and clay soils, while sandy loam (clay +sandy soil
at rate 1:2 %) and clay loam (clay + sandy soil at rate 2:1 %) which fertilized
with organic soaker in producing significant values of-plant height and number
of branches/plant in the two seasons.

2 — Herb fresh and dry weight/ plant (g.):

The used soil texture grades significantly affected the herb fresh and dry
weight/plant, whether sandy soil gave the lowest values than other soil types.
Both sandy and clay soils were statistically equal in producing significant
values for herb fresh and dry weight/ plant of marigold plant in the two
seasons. Clay loam soil (clay + sandy at rate 2:1 %) gave the highest values
than the other soil types which reached 128.72, 152.64 and 176.89 g in season
of 2006 ; 130.94, 155.09 and 17945 g in season of 2007 for the organic
soaker rates of 0.5 , 1.0 and 1.5 kg/ 20 L., respectively. Both sandy loam and
clay loam were statistically equal in producing significant herb fresh and dry
weight/ plant of marigold in the two seasons. plants. as indicate the data in
Table (2). Similar results were respected by El-Shoura and Hosni (1996) on
Sterlitzia reginae plants Youssef ef al. (1998) on Ocimum basilicum Mahros
(2000) on Aster novi ~belgn L., plants Saleh (2000) on Ficus benjamma
starlight plants.

The herb fresh and dry weight/ plant significantly 1ncreased by
increasing organic soaker rates in the two growing seasons. The rate of
1.5kg/20 L. from poultry manure soaker fertilizer surpassed the rates of 0.5
and 1.0 and kg/ 20 L. in producing significant herb fresh and dry weight/ plant
in the two seasons in Table (2). So the highest values were obtained when
marigold plants received soaker water of poultry manure at the rate 1.5kg / 20
Liter of water. These results are in agreement with the findings reported by El-
Yazal et al. (2005) on Ocimum basilicum L. Mohamed (2006) on roselle
plants.

Data in table (2) show that the dxfference between the soil types plus
organic soaker significantly increased herb fresh and dry weight/plant. Sandy
soil which fertilized with organic soaker gave the lowest values of herb fresh
and dry weight/ plant. While, clay loam soil, which fertilized with organic
soaker gave the highest value of herb fresh and dry weight/ plant. No
significantly differences were noticed between the interaction of sandy, clay
and sandy clay loam soils and organic soaker. But clay loam which fertilized
with organic soaker produced significant herb fresh and dry weight/ plant in the
two seasons. So, the highest values were obtained when marigold plants were
grown on clay loam and fertilized with poultry manure soaker at a rate of 1.5
kg/ 20 L. water.

3- Root fresh and dry weight/plant (gm): :

Data in Table (2) indicate that the used soil texture grades significantly
affected the root fresh and dry weight/ plant. Sandy soil gave the higher values
of root fresh and dry weight/ plant than clay soil, while clay loam gave the
greatest values than other soil types in both seasons. Either sandy and sandy
clay loam soils or sandy loam and clay loam soils were statistically equal in
producing significant plant herb fresh and dry weight/plant of marigold plants
in the two seasons in (Table, 2). These ﬁndmg are in harmony with those
obtained by Mahros (2000) on Aster novi —belgii L., Moustafa (2004) on
Dalbergia sissoo and Parkinsonia aculeate and Soliman (2005) on Khaya
segenalensis seedlings found that sandy soil and mixed soils promoted root
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system growth over the clay soil, and this may be due to that sandy or mixed
soil forces the roots of both trees to penetrate faster and longer searching for
water and nutrient's.

Data in Table (2) noticed that root fresh and dry weight/ plant significantly
increased by increasing organic soaker rates in the both seasons. The high rate
of poultry manure soaker fertilizer gave the greatest values of weight of fresh
and dry root/ plants in the two seasons. These results are in agreement with the
findings reported by Abd El-Kader (1999) on fennel, anise plants and Matter
and Somida (2006) on Ocimum basilicum L. plants.

The interaction between the soil texture grades and organic soaker significantly
increased root fresh and dry weight/plant. Clay soil which fertilized with
organic soaker gave the lowest values of root fresh and dry weight/ plant.
While, clay loam which fertilized with organic soaker gave the highest values
of root fresh and dry weight/ plant. No significantly difference were noticed

between the sandy and sandy clay loam soils, while sandy loam and clay loam-

which fertilized with organic soaker in producmg significant values of root
fresh and dry weight/ plant in the two seasons. So, the highest values were
obtained when marigold plants grown on clay loam and fertilized with poultry
manure soaker at rate 1.5kg/ 20 L. water, as indicted in Table (2).

4- Number of flowers and flowers fresh and dry weight/plant (gm):-

Data in Table (3) indicated that all used soil texture grades significantly
affected the number of flowers and flowers fresh and dry weight/plant. Sandy
soil gave the lowest values than other soil types. Both sandy and clay were
statistically equal in producing significant number of flowers and flowers fresh
and dry weight/plant of marigold plant in the two seasons. Clay loam gave the
highest values than other soil types in the two seasons. Both Sandy loam and
clay loam were statistically equal in producing significant plant herb fresh and
dry weight/ plant in the two seasons. El-Shoura and Hosni (1996) on Sterlitzia
reginae, Mahros (1999) on tuberose plants

The number of flowers and flowers fresh and dry weight/plant
significantly increased by increasing organic soaker rates in the two growing
seasons. The rate of 1.5kg/20 L., from poultry manure soaker fertilizer
surpassed the rates of 0.5 and 1.0 and kg/ 20 L., in producing significant
number of flowers and flowers fresh and dry weight/plant in the two seasons as
indicated (Table 3). So the highest values were obtained when marigold plants
received poultry manure at a rate of 1.5 kg soaked in 20 Liter of water. These
results are in agreement with the findings reported by Matter and Mohamed
(2001) on Calendula officinalis L. Abd EL-Raouf (2001) ; El-Gendy ef al.
(2001) and El-Yazal ef al.(2005) Matter and Somida (2006) on Ocimum
basilicum L.

Data in table (3) shows that the interaction between the soil texture grades
and organic soaker significantly increased number of flowers and flowers fresh and
dry weight/plant. Sandy soil fertilized with organic soaker gave the lowest values
of number of flowers and flowers fresh and dry weight/plant. While, clay loam
which fertilized with organic soaker gave the highest values of number of flowers
and flowers fresh and dry weight/plant. No significantly difference were noticed
between the sandy and clay soils, while sandy loam and clay loam which fertilized
with organic soaker in producing significant number of flowers and flowers fresh
and dry weight/plant in the two seasons. So, the highest values were obtained when
marigold plants were grown on clay loam and fertilized with poultry manure
soaker at a rate of 1.5kg/ 20 L., water.
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Table (2): Effect of different soil texture grades and poultry manure soaker water fertilization on the studied

marigold plant parameters in 2006/2007 seasons.

Plant height Number of Herb fresh . Herb dry Root fresh Root dry
Treatments (cm) branches/ weight/ plant | weight/plant | weight/plant | weight/plant
__plant (2) (@) (2) 2)
Seil

texture Sv‘v’;:‘eer" 2006 | 2007 | 2006 | 2007 | 2006 | 2007 | 2006 | 2007 | 2006 | 2007 | 2006 | 2007

grades :
Sandy 0.5 | 49.02 | 50.24 | 941 9.54 1105.27}106.82 | 23.39 | 23.78 | 105.44{106.99 | 21.01 | 21.40
x| 1.0 | 53.95 | 55.17 | 10.15 | 10.73 | 128.64 | 129.97 | 28. 86 | 28.00. | 108.88 | 110.21 | 21.77 | 22.04
= | 1.5] 5756 | 58.78 | 10.56 | 10.84 | 152.89|154.44| 33.97 | 34.32 | 111.50 | 113.05 | 22.30 | 22.61
Clay ; 0.5 ] 52.02 | 53.24 | 998 | 10.36 {110.721111.94| 24.60 | 24.87 | 84.47 | 85.69 | 16.89 | 17.13
= [ 1.0 ]5695 | 5817 | 1097 | 11.25 | 134.64 1 135.86| 29.92 | 30.19 | 88.57 | 89.79 | 17.71 | 17.95
< | 156056 | 61.78 | 11.02 | 11.16 | 158.89 | 160.11 | 35.88 | 35.58 | 93.10 | 94.32 | 18.62 | 18.86
Sand | & (0.5 | 55.02 | 56.24 { 10.01 { 10.59 [116.72 {118.17{ 2597 { 26.26 {114.44|115.89 | 22.88 | 23.17
clay % 1.0 | 59.95 | 61.17 | 11.00 | 11.58 | 140.64 {142.19( 31.25 { 31.78 [ 118.88 | 120.43 | 23.77 | 24.08
loam 5 [ 1.563.56 | 64.78 | 11.42 | 11.80 | 164.89 | 166.55 | 36.64 | 37.01 |123.28]124.94 | 24.65 | 24.98
Sandy | § | 0.5 58.02 | 59.24 | 10.33 | 10.91 [122.72|124.49 | 27.27 | 27.66 |144.44 |146.21 | 28.88 | 29.24
loam E 11.0]62.95 ] 64.17 | 11.33 | 11.91 |{146.64]148.52| 32.58 | 33.00 | 149.37]151.25| 29.87 | 30.25
E’ 1.5 ] 66.56 | 67.78 | 11.85 | 12.13 | 170.89 ) 172.88 ) 37.97 | 38.77 | 153.88 | 155.87 | 30.77 | 31.17
Clay -g- 051 61.02 | 62.24 | 10.78 | 11.36 |128.72130.94 | 28.60 | 29.77 {149.77 ] 151.99| 29.95 | 30.39
loam A 1 1.0 | 6595 | 67.17 | 11.90 | 12.48 {152.64{155.09| 33.92 | 34.46 | 154.31]156.76 | 30.86 | 31.35
1.5 1 69.56 | 70.78 | 12.12 | 12.70 [ 176.89 17945 | 39.30 { 39.87 [ 158.48{161.04 | 31.69 | 32.20

LSD 506 | 5.49 | 074 | 0.77 | 19.66 | 19.85 | 8.44 | 10.90 | 20.98 | 20.34 | 4.76 | 4.79
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Table (3): Effect of different soil texture grades and poultry manure soaker water
fertilization on the studied marigold plant parameters in 2006/2007 seasons.

Flower fresh Flower dry

vpguldg ‘0 wivsss P [V VS YV ‘UVSHDS

Treatments Number of weight/plant weight/plant Flowering %
flower :
(8) (2)
Soil Soaker
texture 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 | 2006
water
grades .
Sandy | 0.5 2214 222517109 7142 | 17.77 | 17.85 | 80.63 | 81.75
: 5 (10| 2438 | 2488 7898 79.86| 19.75 | 19.96 | 87.27| 88.39
® | 1.5] 2595 26.12| 81.77 | 83.04 | 2045 | 20.76 | 90.08 | 91.29
Clay ; 0.5] 2407 24247 7747 77.81| 1937 | 1945 | 75.01") 76.19
x (10| 2634 2684 | 8455| 86.16) 21.17 | 21.54 | 8439 8551
g 1.5 2823 | 28401 :91.16 | 92.79| 22.79 | 23.75 | 88.74 i 89.88
Sand o | 0.5] 25.67| 2587 | 8247 | 83.07| 20.67 | 20.77 | 86.61 | 87.73
clay X 1.0 | 2734 27841 87.76| 89.36| 21.94 | 2234 | 90.39 | 91.51
loam E 1.5 30.37| 3087 .97.77| 99.09| 24.44 | 2477 | 93.15] 94.28
Sandy S 105 2633 | 2683 8493 | 86.12| 21.23 | 21.53 | 86.61| 87.73
loam E [1.0] 2837| 28.87| 91.77| 92.67| 22.94 | 23.17 | 89.59| 90.71
E’ 1.5 31.40| 31.90100.79|102.99 | 25.19 | 2575 | 93.39| 94.50
Clay E 05| 2737 27.87| 87.87| 89.46| 21.96 | 22.36 | 89.75| 90.87
loam A~ 1 1.0 29341 2984 | 9418 | 95.78 | 23.54 | 2394 | 93.56 | 94.68
1.5 3255 33.05]|104.85]106.09 | 26.21 | 26.52 | 97.23 | 98.35
LSD 2.29 2.31 6.881 7.98 1.71 1.74 6.69 6.87
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6- Flowering percentage:

Results in Table (3) showed that soil texture grades significant affected
the flowering percentage in both studied seasons. Clay soil gave the lowest
flowering percentage than other soil types. It is noteworthy to mention that, the
sandy and clay soils were equally effective in raising fresh flowering
percentage per plant. However, Clay loam gave the highest flowering
percentage than other soil types in the two seasons. Both sandy loam and clay
loam were statistically equal in producing significant flowering percentage in
the two seasons on marigold plants. EI-Shoura and Hosni (1996) on Sterlitzia
reginae plants

Data in Table (3) showed that, poultry manure soaker fertilizer treatments
significantly increased flowering percentage per plant in the two growing
seasons in comparison with that of the low rate, especially at the 1.5 kg/20L.
which gave the best result for flowers percentage reached 90.08 and 91.29 for

- Sandy soil; 88.74 and 89.88 for clay soil; 93.15 and 94.28 for sand clay loam ;
93.39 and 94.50 for sandy loam and 9723 and 98. % for clay loam
respectively in the two seasons. Therefore, it advised, form the economical
point of view, to supply marigold plants with 1.5 kg/20L of poultry manure
soaker in water for 24 hour. The combination between soil texture
grades and poultry manure soaker fertilizer was found to have synergistic effect
in producing flowering percentage per plant. The highest value of the flowering
percentage was obtained when marigold grown on clay loam and fertilized with
poultry manure soaker at a rate of 1.5 kg/20L. Also, from the data recorded in
Table (3) it's clear that no significant effect between the sandy and clay soils or
sandy loam and clay loam which fertilized with poultry manure soaker in
producing flowering percentage.

In order to discuss the promoting effects of soil texture grades by
mixing soil over sandy and clay in this study for improving vegetative growth
traits and chemical composition of Tagetes patula L., which have good
structure and congaing appreciable quantities of silt and clay (Tablel), as well
as better aerification than the clay soil, the roots are longer and that leads to
more support with water and nutrients, and in turn reflected positively in the
vegetative growth traits. Clay and mixed soils enhanced vegetative growth
traits over sand soil could be attributed to the fact that soil has much more
nutrition with different essential macro and microelements as shown in Table
(1), in addition to its unique physical, chemical and biological properties i.e.
higher water holding capacity, better cation exchange capability, more organic
matter nutrients availability and uptake and more beneficial microbial
organisms (Kramar, 1969 and Seliman, 2005). Sand soil is poor in physical,
chemical and nutritional properties i.e. low water holding capacity, cation
exchange capacity, lower organic matter, low nutrients availability and uptake
and more beneficial microbial organisms. To improve the physical, chemical
and nutritional properties of sandy soil it must be incorporating with clay or
organic manures into this soil.

Organic manure soaker water that contained macro and microelements
as shown in Table (1) on different vegetative growth characters, as well as
other yield component parameters and oil production of Tagetes patula L.,
plants. [t is necessary to refer to the physiological roles of the mineral nutrients
such as nitrogen and potassium in plant growth and development. Nitrogen is a
constituent of most organic compounds such as amino acids, many enzymes
and energy transfer materials such as chlorophyll, ADP and ATP. Growing
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plants must have nitrogen to form new cells and the rate of growth is
proportional to the rate at which nitrogen is supplied.. It aids in the uptake of
other nufrients and their movement within the plant. Beringer (1978) and
Mengel and Kirkby (1987) reported that, the role of K in metabolism, growth
and yield formation can be characterized by two major function: as an activator
of 60 enzymes and as K’ ions are very mobile within the plant as well as within
a cell are transported through biological membranes w1th high rate and
specificity. More than 60 enzymes are known to require K as an activator.

They participate directly or indirectly in much important physiological process
carried on simultaneously within plant cells, tissues and organs differentiation.
Plant supplement with these macronutrients in soil of fertilizers is necessary
because the soil is usually in deficient of them or they are not readily available
for plants.

B-Chemical composition

1 — Volatile oil percentage and yield (ml) per flower of plant

Soil texture grades significantly affected the wvolatile oil
percentage/flower of plant and as well as oil yield/flower of plant. Sandy soil
gave the lowest volatile oil percentage and yield than other soil types. No
significantly difference was observed between the soil types in producing
volatile oil percentage/flower of plants. Clay loam gave the highest volatile oil -
percentage and yield/ flower of plant than other soil types in the two seasons.
Both Sandy loam and clay loam were statistically equal in producing
significant volatile oil percentage and yield/flower of plant in the two seasons
as indicated in Table (4). Similar results were reported by Youssef, ef al,
(1998) on Ocimum basilicum L., plants.

Data in Table (4) revealed that organic manure soaker fertilization
levels significantly increased volatile oil percentage and yield/flower of plant
of on marigold plants, in the.both seasons compared to the low level. Poultry
mapure soaker at a rate of 1.5 kg /20L surpassed the low rate of 0.5 kg /20L.-
and medium rate of 1.0 kg /20L. in rising volatile oil percentage and
yield/flower of plant in both seasons. by Abd EL-Raouf (2001); El-Gendy et
al., (2001) and El-Yazal, et al.,, (2005) and Matter and Somida (2006) on
Ocimum basilicum L. ,

The combination between soil textures grades such and poultry manure
soaker fertilizer was found to have synergistic effect in producing volatile oil
percentage and yield/flower plant. The highest values of the volatile oil
percentage and yield/flower of plant were obtained when marigold was grown
on clay loam and fertilized with poultry manure soaker at a rate of 1.5 kg/20L.
From the data recorded in Table (4), it's clear that no significant effect between
the soil types fertilized with organic soaker fertilizer in producing volatile oil
percentage. But sandy and clay soils or sandy loam and clay loam which
fertilized with poultry manure soaker were statistically equal in producing oil
yield in both seasons.

— Caroteniods content (mg/g fresh weight flowers):

Data in Table (4) showed that use of soil texture grades significantly
affected caroteniods contents of marigold plants. Sandy soil gave the lowest
caroteniods content than other soil types. It is noteworthy to mention that, the
sandy and clay soils were equally effective in raising caroteniods content. Clay
loam gave the highest caroteniods content than other soil types in the two
seasons. Both sandy loam and clay loam were statistically equal in producing
significant caroteniods content of marigold plants in the two seasons. This
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result is in harmony with that obtained by Saleh (2000) on Ficus benjamina
starlight plants.

Data in Table (4) showed that, poultry manure soaker fertilizer caused a
significant increase in caroteniods content in the ‘two growing seasons
especially at the 1.5 kg/20L., in comparison with that of the low rate especially
at the 0.5 kg/20L., which gave the best value of caroteniods content, which
.reached 9.25 and 9.75 for sandy soil; 10.11and 10.61 for clay soil ; 11.55 and
12.05 for sand clay loam ; 12.25 and 12.75 for sandy loam; 13.56and 14.06%
for clay loam respectively in the two seasons. Therefore, it advised, form the
economical point of view, to supply marigold plants with 1.5 kg/20L of poultry
manure soaker in water for 24 hour. Similar results were reported by Matter
and Mohamed (2001) on Calendula officinalis L., Sakr (2001) on Mentha
piperta L. and Mohamed (2006) on roselle.

In addition, data in Table (4) revealed that caroteniods contents were
significantly affected by the-interaction between soil texture grades and organic
manure soaker, The highest amount of caroteniods content obtained from
sowing in clay loam (clay+ sandy at rate 2:1%) and treated with poultry
manure soaker at ratel.5 kg/20L in both seasons. From the data recorded in
Table (4), it's clear that no significant effect between the sandy and clay soils or
sandy loam (clay + sandy at rate 1:2 %) and clay loam ( clay + sandy at rate 2:1
%) which fertilized with poultry manure soaker in producing caroteniods
contents.

3— Nutrient contents (Nitrogen, phosphorus and potassium percentage):

Soil texture grades significantly affected nutrient contents (N, P and K) of
marigold plants. Sandy soil gave the lowest nutrient contents (N, P and K) than
other soil types. It is noteworthy to mention that, clay loam (clay + sandy at
rate 2:1 %) gave the highest nutrient contents (N, P and K) than other soil types
in the two seasons. Both sandy loam (clay + sandy at rate 1:2 %) and clay loam
(clay+ sandy at rate 2:1%) were statistically equal in producing significant
nutrient contents (N, P and K) of marigold plants in the two seasons as indicate
in Table (4). These findings are in agreement with those obtained by El-Shoura
and Hosni (1996) on Sterlitzia reginae plants, Saleh (2000) on Ficus
benjamina starlight plants.

Poultry manure soaker fertilizer treatments also caused significantly
increased nutrient contents (N, P and K) during the two growing seasons as
compared to that of the low rate of 0.5 kg/20L. especially at the 1.5 kg/20L.
which gave the greatest values of nutrient contents (N, P and K) in the two
seasons. Therefore, it advised, form the economical point of view, to supply
marigold plants with 1.5 kg/20L,- of poultry manure soaker in water for 24
hour. Similar results were reported by Mohamed and Matter (2001) on
*Tagetes minuta L., Matter and Mohamed (2001) Calendula officinalis L , El-
Yazal et al. (2005) on Ocimum basilicum L and Mohamed (2006) on roselle
plants.

Data in Table (4) also revealed that nutrient contents (N, P and K)
significantly affected by the interaction between soil texture grades and organic
manure soaker. The highest nutrient contents (N, P and K) obtained from
sowing on clay loam (clay+ sandy at rate 2:1%) and treated with poultry
manure soaker at ratel.5 kg/20L in both seasons. Also from the data recorded
in Table (4) it's clear that no significant effect between the sandy loam (clay +
sandy at rate 1:2 %) and clay loam ( clay + sandy at rate 2:1 %) which fertilized
with poultry manure soaker in producing nutrient contents (N, P and K).
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Table (4): Effect of different soil texture grades and poultry manure soaker water fertilization on the studied marigold plant
parameters in 2006/2007 seasons.
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4 — Total carbohydrates content (mg/g D.W.) :

Data in Table (4) show that total carbohydrates content significant
affected by soil texture grades. Sandy soil gave the lowest total carbohydrates
content than other soil types. The sandy and clay soils were equally effective in
raising total carbohydrates content. However, clay loam (clay + sandy at rate
2:1 %) gave the highest total carbohydrates content than other soil types in the
two seasons. Both sandy and clay as well as Sandy loam ( clay + sandy at rate
1:2 %) and clay loam (clay+ sandy at rate 2:1%) were statistically equal in
producing significant total carbohydrates content in the two seasons on
marigold plants. This results are in agreement with those obtained by Youssef
et al., (1998) on Ocimum basilicum L., plants.

Total carbohydrate content was gradual and parallel mcreased to. the
fertilized by poultry manure soaker. Poultry manure soaker at a rate of 1.5 kg
/20L surpassed the low rate (0.5 kg /20L.) and medium rate (1.0 kg /20L.) in
raising total carbohydrates in both seasons, as shown in Table (4).by
Mohamed and Matter (2001) on Tagetes minuta L., Matter and Mohamed
(2001) Calendula officinalis L, El-Yazal et al. (2005) on Ocimum basilicum L
and Mohamed (2006) on roselle plants.

Data in Table (4) revealed that total carbohydrates content was,
significantly affected by the interaction between soil texture grades and organic
manure soaker. The highest amount of total carbohydrates content obtained
from sowing in clay loam (clay+ sandy at rate 2:1%) and treated with poultry
manure soaker at a rate of 1.5 kg/20L in both seasons. From the data recorded
in Table (4), it is clear that no significant effect between the sandy and clay
soils as well as sandy loam (clay + sandy at ratel:2 %) and clay loam (clay +
sandy at rate2:1 %) which fertilized with poultry manure soaker in producing
total carbohydrates content.

In conclusion, it could be recommended  from the healthy and
economical aspects that use sandy loam soil (clay + sandy at rate 1:2 %) or
clay loam soil (clay + sandy at rate 2:1 %) fertilized with soaker water of
poultry manure at rate of 1.5 kg /20L. to was more effective to produce
Tagetes patula L., plants having the tremendous growth rates and high volatile
or oil content as well as to alleviate the hazard our effect of soil pollution as a
result of using chemical fertilizers in agricultural purposes.
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