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Abstract: The present study was conducted to clarify the effects of the  combinations of fertilization forganic
fertilization as sheep manure (20m’/fed.), chicken manure (20m’#ed), sheep manure (10m’/fed ) plus chicken marure
(19" /fed ) and chemical fertilization of ammonium nitrate 33%N, calcium super phosphate 16%P,05 and potassium
sulphate 48%K,0 at the rates of 300,200 and 100 kg/fed. respectively], active dry yeast 0.2% as [none (0), foliar spray
(FS) and soil drench (SD)] and pinching treatments on the vegelative growth, fruits and dry sepals production,
anthocyanin and acidity percentages in the natural dried sepals. Also, some chemical constituents i.e. nitrogen,
phosphorus, potassium and total carbohydrates percentages in the leaves of roselle plants at fruiting stage. Under
sandv soil using drip irvigation system in North Sinai conditions. The obtained results showed that  using sheep
manure plus chicken manure combined with foliar spray of active dry veast and pinching treatments were effective in
enfumncing all growth criteria, sepals dry weight, anthocyanin and acidity percentages compared to either sheep
manure oF chicken manure or chemical fertilization each alone. The combined treatment between the three factors,
sheep manure plus chicken manure, active dry yeast and pinching resulted 115.54-75.38% increase in dry sepals yield
when active dry yeast was used as foliar spray. Meanwhile when used as soil drench, the increase in sepals dry yield
ranged between 109.97- 69.32% in the two seasons, respectively. The interaction effect between the three faclors
enhanced total nitrogen percentage significantly in the leaves, sheep manure plus chicken manure enhanced N, P and K
percentages, active dry yeast and pinching did not show significant enhancements on phosphorus, potassium and fotal

carbohydrate percentages.

INTRODUCTION

Roselle plant (Hibiscus sabdariffa, L.} belongs to
family Malvaceae. The drink of sepals is used for its
therapeutic properties which are due to its content of
citric ucid and presence of large amount of emollient
and sedative mucilage which permits rapid digestion,
decrease in hyperviscosity of blood, arterial pressure
and rclaxing the plain muscles of the ureters and
intestines.  Also, roselle has a favorable effect on the
functions of stomach abundant its soporific action
(Sharal, 1962)

Among the plants which contains anthocyanin
glycosides, and flavones. pigments in the sepals in
rosclle. it is economically considered as one of the most
imporlant crop, in preparing both hot and cold soft drink
known as karkade (Osman and Jacob, 1970).

The response of roselle plants to chemical
fertilization has been studied by many investigation,
Haikal (1994), Saafan (1994) and Malik (1996). They
found that NPK fertilization increased vegetative
growth. fruit number/plant, sepal's dry weight and
anthocyanin content in roselle sepals. Harridy and
Amara (1998), Badawi (2000) and Shalan et al., (2001)
also investigated the chemical fertilizer in addition to
bio-fertilization using local strains of Azespivillum sp,
Azotobacter sp and Rhizobium sp.

Foliar spray of yeast on fruit plants has recently
reccived apparent interest. The various positive eftects
of applying active dry yeast were altributed to its
content of different nutrients, higher percentage of
proteins. large amount of vitamin B and natural plant

growth hormones, namely, cyiokinins. In addition,
application of active dry vyeast is very effective in
releasing CO, which improves net photosynthesis
(Ferguson et al., 1987).

The possibility of using yeast for improving growth,
chemical constituents and productivity of various
horticultural crops were mentioned by Ahmed ef al.,
(1998) and Al-Qubaie (2002) on roselle reported that
application of yeast was very necessary for promoting
anthocyanin and flavones. The stimulation of such two
pigments was correlated with increasing the
concentrations of yeast without considerable differences
between using 0.2% and 0.4% yeast. Also, Ali (2001) as
well as El-Hindi and El-Boraie (2004) on marigold
plants reported that spraying yeast for three times at 3
g/l was superior to the other applications (land 2g/1).

Concerning, the effect of pinching treatments on
roselle plants, Abed et al, (1996) rcported that the
decapitated roselle plant produced less height and more
branches besides increase in fresh and dry weights of
sepals. While, Krissana-Boonsiri (1992) reported that
pinched had no significant effect on fresh and dry
weights of sepals and anthocyanin content.

Therefore, the aim of the present work was to study
the possibility of enhancing growth and sepals yield
parameters as well as improving the anthocyanin
percentage of roselle plant by using natural and safety
compounds such as organic manures, yeast extract and
pinching or unpinching treatments under North Sinai
conditions.
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MATERIALS AND METHODS

This investigation was carried out at the
Experimental Farm, Faculty of Environmental
Agricultural  Sciences at El-Arish, North Sinai
Governorate during two years of 2003 and 2004. The
physical and chemical analysis of the experimental soil
and irrigation water are presented in Tables I, a and 1,
b.

The source of chicken manure was a poultry farm at
North Sinai, while the source of sheep manure was the
animal production farm in the Faculty of Environmental
Agricultural Sciences. The two organic manures were
composted for three months before applying. During
composting period manures were wetted and mixed
every two weeks, The C/N ratio at the end of this period
was at save limit as shown in Table (2).

The seeds of roselle (Hibiscus sabdariffa, L. cv.
Sabahia 17" light red)} were sown on the first week of
April during both seasons. The sceds were sown in rows
at 30cm distance in hills at 50 cm between each (5
sceds/hill), After one menth from sowing the seedlings
were thinning to one plant/hill. Drip irrigation system
was used with dripper having a discharge of 4 I/h. at one
bar. The irrigation was added (two hour) by four days
intervals in the morning along plant life

The normal agricultural treatments of growing
roselle plant were practiced.

Complete randomized block design was done. The
treatments were arranged in a split- split plot design
with three replicates. The fertilization types were
randomly arranged in main plot. The methods of
application the active dry yeast were randomly
distributed in sub plots and the pinching treatments were
randomly distributed in sub —sub plots.

Therefore the experiment imcluded 24 treatments as
follows:

Main plot: four types of fertilization;

1-Sheep manure (20 m*/fed.) SM.

2-Chicken manure (20 m*/fed.) CM.

3-Sheep manure (10 m’/fed.) + chicken manure (10
m’/fed.) SM+CM.

4-Chemical fertilization (N, P and K) as recommended
by Badawi (2000).

The amounts of organic manures were added during
soil preparation. The sources of chemical fertilization
were: ammonium nitrate {33%N) 300kg/fed., calcium
supet phosphate (16%P,05) 200kg/fed. and potassium
sulphate  (48%K,0) 100kg/fed. The chemical
fertilizations were divided and added in two equal doses
applied after 45 and 75 days from sowing date.

Sub plot: The methods of application of the active dry
yeast solution (0.2%) as follow:

- Without active dry yeast (O)

- Foliar spray (FS)

- Soil drenches (S

Active dry yeast solutions were prepared before
application by adding 10g sucrose/L for activating the
reproduction of yeast. The active dry yeast amount was
dissolved in 10 L warm water (30° C) and 100 g sucrose

/10 L water was added and let stand for ten minutes
before application. Triton B as a wetting agent at (.2%
was added to the solutions (El-Ghamriny er al, 1999),
Application of active dry yeast solution until dripping
point was established three times at 45, 75 and 105 davs
from sowing date. The addition of active dn veast
solution as seil drench was applied at the rate of
100cm’/plant. The chemical composition of the used
active dry yeast (Saccharomyces cerevisiae) according
to Nagodawithana (1991) was recorded in Table ()

Sub-sub plot: The plants were pinched (about 30 ¢m of
plant height) after 30 days from thinning by removing
the growing apex of the plants. Therefore the pinching
treatments were: - Unpinched and Pinched.

The following data were recorded:

Samples of plant leaves were taken for chemical
analysis at the beginning of fruiting stage in the two
seasons. Leaves were dried at 70°C for 72 howrs and
chemically analyzed to determine leaves content of
nitrogen, phosphorus and potassium as well as total
carbohydrate. Nitrogen, phosphorus, potassium and total
carbohydrate percentages were determined according to
A.0.AC. {1980), Hucker and Catroux (1980), Brown
and Lilliland (1946} and Dubois ef al, (1936},
tespectively.

At the harvest time in October 13" in the two
seasons, growth  parameters were recorded including
plant height {cm), number of branches /plant. [lcrb
fresh and dry weights/plant (g), number and {fresh
weight of fruits/plant (g), fresh and dry weights of
sepals /plant {g). Also, titration acidity in the air Jried
sepals as citric acid was determined and calculated by
the method of titration against alkali (A.0.A.C., 1980).
The extraction of total anthocyanin pigments were done
by using ethyl alcohol and determination by using the
method of Fuleki and Francis (1968) and developed by
Du and Francis (1973).

All the obtained data were tabulated and statistically
analyzed according to Snedecor and Cochran (1980).
The means separations were done according to Duncan
(1958).

RESULTS

1-Plant height:

Data in Table (4) showed that the combination
between sheep manure plus chicken manure was the
most effective treatment in increasing plant height,
followed in descending order by using chicken manure,
the least values were belong to the used of sheep
manure and NPK fertilization without significant
differences between them. In the same Table (4) the
data indicated that active dry yeast application as foliar
spray highly significantly enhanced plant height
comparing to soil drench and untreated plants. Pinching
the plants indicated that the unpinched plants
significantly surpassed the plant in their height. This
may be due 1o that pinching process nullified the upical
dominances effect consequently decreased the groswth of
the main stem which reflected as reduction in plant
height.
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Table (1, a): Physical and chemical analyses of the experimental soil.

Soil properties First season 2003 Second season 2004

Mechanical analysis

Coarse sand % 68.0 67.9
Fine sand% 20.6 20.5
Silt % 3.50 35z
Clay % 7.90 7.94
Soil texture Sand Sand
Bulk density (g. em™) 153 1.53
Particlc density (g. cm™) 2.49 2.49
Chemical analysis (soluble ions in 1:5 extract)

Ca” (meq. /T 3.03 2.10
Mg™ (meg. /1) 2.11 2.20
Na' (meq. /T 1.18 4.49
K* (megq. /") 0.48 0.31
CO;” (meq. /1) - -
HCO;  (meq. /1) 2.00 2.40
Cr (meg. /1) 1.02 230
S04 {meq. /1) 3.78 4,40
EC. (dsm™) 0.68 0.91
pH in (1:2.5 extract) 8.10 8.20
Organic matter (%) in air dry soil 0.16 0.21
CaCO; % in air dried soil 3.95 3.95

Table (1, b): Chemical analysis of irrigation water,

Soluble ions (meq.F")
pH EC. (dsm™) _ Cations Anions
_ Ca"” Mg" Na' K cr HCOy COy” S0,
6.7 5.65 18.12 20.20 17.72 0.25 38.40 6.25 - 11.64
Table (2): Chemical analysis of organic manure sources.
Organic manure source N% P,0s K,O Organic matter %
Sheep manure 2.76 3.1 23 26.0

Chicken manure 3.00 0.4 1.2 R.0
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Table (3): Chemical composition of the active dry yeast.
Major compositions % Vitamins contents Mineral elements
Ule me/g Ug'e
Protein 47 Thiamine 60-100 Ca 0.75 Cr 22
Cérbohydrates 33 Riboflavin 35-50 Fe 0.02 Cu 0.1
Minerals 8 Niacin 300-500 K 21.0 Li 6.17
Nucleic acids 3 Pyridoxine HCL 28 Mg 1.65 Mn 0.02
Lipids 4 Pantothenate 70 Na 0.12 Mo 0.4
Biotin 1.3 P 13.5 Ni 3.0
Choline 4000 8 39 Se 0.1
Folic acid 5.13 Si 0.03 Sn 3.0
Vit. Byz 0.001 Zn 0.17 Va 0.04

It is clear from data in Table (3) that the interaction
treatments between fertilization, active dry veast and
pinching showed insignificant differences for plant
height. However, the highest plant height {193.3 and
181.0cm) during the two seasons, respectively were
belong to the unpinched plants fertilized with sheep
manure + chicken manure and foliar sprayed with yeast.
On the other side the least values of plant height (118.0
and 110.6 cm) during the two seasons, respectively were
belong to the pinched plants which fertilized with sheep
manure and did not receive active dry yeast treatments.

2- Number of branches /plant:

Data in Table (3) showed that the chicken manure
fertilization resulted in the highest significant number of
branches/ plant (15.01 and 12.60) then followed
descending by sheep manure + chicken manure (14.00
and 11.15). The least branches number was belong to
sheep manure or NPK fertilization without significant
differences between them. Foliar spraying of active dry
yeast resulled in high significant number of branches
(14.43 and 11.56), followed by soil drench, where the
least number was belongs to untreated plants {11.18 and
8.78). The pinched plants resulted in the highest
significant number of branches/ plants (16.10 and
13.19) while the unpinched ones resulted in least
significant number (9.77 and 7.15). This may be due to
the pinching process that nullified the effect of apical
dominance, consequently favored the development of
axial bud to branches. These results were agreements in
the two seasons.

The results in Table (5) clear that the triple
interaction treatments between fertilization, active dry
yeast and pinching were insignificant. However the
highest branches number was belong to pinched plants
which treated with chicken manure or sheep manure +
chicken manure regardless yeast spraying.

3-Number of fruits/plant:

The results in Table (4) showed that the highest
significant increase in fruits number was obtained from
sheep manure + chicken manure (176.3 and 232.9}

where the least one was belong to NPK fertilization
(129.2 and 161.5). Spraying active dry yeast was
significantly effective than soil drench. Also, the
pinched plants produced the highest significant number
of fruits than unpinched ones.

It is clear from data in table {5) that fruits number/plant
was significantly affected by interaction betwcen the
three factors under study during the second scuson.
However, the highest fruits number/plant was ¢btained
from the pinched plants which fertilized with sheep
manure +chicken manure and sprayed with active dry
yeast,

4- Fresh weight of fruits /plant:

Data in Table (4) showed that there were no
significant differences between chicken manure and
sheep manure + chicken manure fertilization where they
resulted in the highest fresh weight of fruits/plant. In the
same time, spraying active dry yeast was significantly
effective on increasing fruits fresh weight/plant than soil
drench method. The pinched plants resulted in high
significant value of fruits fresh weight than unpinched
ones.

The fresh weight of fruits/plant was significuntly
affected by the interaction treatments in the two
growing seasons. The highest increments in the [ruits
fresh weight valucs were obtained from the pinched
plants fertilized with sheep manure plus chicken manure
and foliar spray with active dry yeast treatments in both
growing seasons, (Table 5).

5- Fresh and dry weights of herb/ plant:

It is cbvious from data in Table (6) that the highest
significant fresh and dry weights of herb/plant resulted
from sheep manure + chicken manure application
followed descending by chicken manure fertilization,
then chicken manure fertilization. The least valucs were
belonging to NPK fertilization. Also, the hiphest
significantly increased in fresh and dry weiphts of
herb/plant werc resulted from foliar spraying of active
dry yeast followed descending by soil drench, whilc the
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least values were belong to untreated plants. Pinching
treatment was significantly effective in increasing both
fresh and dry weights of herb. The pinched plant
resulted in 1239.5 and 1438.1 g fresh weight and 357.7
and 406.2 g dry weight against 1079.6 and 1152.6 g
fresh weights and 308.0 and 331.5 g dry weight during
the two scasons, respectively,

Data presented in Table (7) illustrated that the
interaction treatments between the three factors
significantly increased fresh and dry weights of
herb/plant. The highest values resulted from the pinched
plants fertilized with sheep manure + chicken manure
and sprayed with active dry yeast. While the least values
were beleng to the unpinched plants fertilized with NPK
and untreated with active dry yeast.

6- Sepals fresh and dry weights /plant:

Data in Table (6) showed that sheep manure +
chicken manure fertilization treatment was the highest
effective in increasing significantly both fresh and dry
weights of sepals/plant. since it resulted in 39.42 and
43.58 g dry sepals/plant against 26.11 and 32.64 g for
NPK fertilization during the two scasons, respectively.
The differences between the treatments of sheep manure
and NPK fertilization were significant each alone in
most cases. The treatment of active dry veast as foliar
spray was significantly effective than soil drench, Also
the pinched plants rtesulted in more significantly
increased in fresh and dry weights of sepals/plant than
the unpinched ones.

The interaction between fertilization, active dry
yeast and pinching treatments had no significant effect
on fresh and dry weights of sepals /plant in most cases
(Table 7). The highest values of fresh and dry weights
of sepals/plant were obtained from the pinched plants
fertilized with sheep manure +chicken manure and
sprayed with active dry yeast, followed by the same
fertilized and pinched plants but received active dry
yeast application through soil drench.

7-Yield of dry sepals (kg/fed.):

Data in Table (8) clear that the obtained yield of dry
sepals’ kg/ted. were 662.31-732.23 kg/fed. for sheep
manure plus chicken manure (10m*+10m*/fed.) against
438.59 - 548.44 kg/fed. dry sepals for NPK treatment.
This increase ranged between 51.00-33.51% in the two
seasons, respectively (Table 8). Also, the data in the
same Table show that yicld of dry sepals/fed. was
increased with application of active dry yeast as foliar
spray compared with other treatments. Likewise,
pinched plants compared with unpinched treatments.

The combination of the used treatments ie.,
fertilization, active dry yeast and pinching could be
result in appreciable increase in dry sepals yield as clear
from Table (8). This increase ranged from 740.88 -
793.46 kg/fed. for sheep manure + chicken manure
fertilization combined with pinching and spraying active
dry yeast treatments which parallel to 115.54 - 75.38%
over NPK fertilization with untreated by active dry
veast and unpinched treatments in the two seasons,
respectively. On the other side, the increase with sheep
manure + chicken manure combined with pinched and
soil drench of yeast application attain some how less

increase than foliar spray of active dry yeast (721.73 -
766.08 kg/fed. dry sepals parallel to 109.97-69.32%) so
using active dry yeast spray may be preferred than soil
drench.

8- Anthocyanin percentage:

Data in Table (8) showed that the highest
anthocyanin percentage was obtained from either
chicken manure or sheep manure +chicken manure
fertilization without different significantly between
them. While least significant values were obtained from
cither sheep manure or NPK fertilization. The effect of
active dry yeast was significantly pronounced, where
the highest anthocyanin percentage was obtained from
active dry yeast as foliar spray. Conceming pinching
treaiments there was no significant differences between
pinched and unpinched treatments in the twa seasons.

The results in Table (9) show that the triple
interaction had insignificant effects especially in the
first season. However, the highest anthocyanin
percentages were obtained from either pinched or
unpinched plants fertilized with sheep manure + chicken
manure and sprayed with active dry yeast. On the other
hand, the least values was obtained from pinched or
unpinched plants fertilized with sheep manure and did
not treated with active dry yeast spray or that received
active dry ycast as soil drench.

9- Acidity percentage:

Data in Table (8) show the main effect of acidity
percentage in sepals extract as aftected by fertilization,
aclive dry veast and pinching treatments. The data clear
that, sheep manure + chicken manure fertilization
increased significantly acidity percentage (13.18 and
14.37%). The least acidity percentages were belongs to
sheep manure and NPK fertilization. Also the highest
acidity treatment (12.87 and 13.77 %) whereas, were
highly significantly increased, while the untreated plants
recorded the least significant values (11.31 and 12.78
%). The pinching pracess showed an increase in acidity
percentage which was significant during the first season
only.

In this respect, the interaction treatments had no
significant effect however; the highest acidity
percentage was obtained from sheep manure +chicken
manure fertilization combined with active dry yeast
spray treatments, regardless of pinching process (Table
9).

10- Total nitrogen percentage:

Data clearly in Table (10) indicate that chicken
manure alone or sheep manure + chicken manure
fertilization were significant effective in enhancing total
nitrogen percentage in the leaves of roselle plant than
sheep manure or NPK fertilization each alone. It was
found previously from fertilizer analysis that chicken
manure contains high nitrogen percentage than sheep
manure. So, using chicken manure alone or combined
with sheep manure was more effective in enhancing
total nitrogen percentage in the leaves than sheep
manure or NPK -each alone. Active dry yeast spraying
appeared to be effective in enhancing total nitrogen
percentage this may be due to the high content of yeast
from proteins and amino acids as declared from yeast
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Table (4): Main effects of fertilization , active dry yeast and pinching treatments on plant height, number of
branches, number and fresh weight of fruits of Hibiscus sabdariffa, L. plants during 2003 and 2004

seasons.
Parameters Plant height Number Number Fresh weight
(em) branches/plant fruits/plant froits(g)/plant
Treatments First Second First Second First Second First Second
season season 5€as0N season season season §¢ason SCasOn
Fertilization:
SM 144.4 be 137.7 ¢ 11.77 ¢ 8.94b 1344 b 172.1¢ 740.7 ¢ 635.9¢
M 154.0 ab 1435 b 15.05a 126a 1599 a 208.0b 10038 b 7904 b
SM+CM 160.0 a 1496 a 1405 b 11.16 ab 176.3 a 2329a 1171.0a 908.6a
NPK 147.4b 137.7 ¢ 11.00 ¢ 8.05b 1284 b 1615 ¢ 707.8d 5982¢
Active dry
yeast (ADY): :
] 141.5b 1333 b 11.20¢ 879 ¢ 1382¢ 1752 b 7906 ¢ 648.9 ¢
Fs 1599 a 1496a 1445a 11.58 a 16252 214.1a 10337 a 8223 a
SD 152.8ab  143.5ab 13.25b 10.20 b 148.4 b 1916 b 893.1b 728.7b
Pinching:
Unpin. 174.6a 164.1a 7.16 b 1388 b 1772b 803.1b 663.5b
Pin, 1283 b 120.1 b 13.22a 160.7 a 210.0a 1008.5a 803.1a

SM=sheep manure, CM= chicken manure, NPK= chemical fertilization, 0, FS and SD =applications of active dry yeast (ADY)
by nore, foliar spray and seil drench respectively. Unpin = unpinched, pin = pinched. Values followed by the same alphabetical
letters do not differ significantly according to Duncan's multiple range tests at 5% level.

analysis (Table 3). The pinched plant contained high
nitrogen percentage than unpinched ones. This may be
due to that pinching process enhanced plant growth
percentage was belong to active dry yeast spraving
consequently nitrogen absorption, The differences
between three active dry yeast and two pinching
treatments were significantly in the two seasons.

The interaction effect between fertilization, active
dry yeast and pinching treatments was significant on
nitrogen percentage in the second season only. The
highest total nitrogen percentages were belong to the
pinched plants and treated with yeast either as spraying
or soil drench and fertilized with chicken manure. On
the contrary the least value was belong to unpinched
one fertilized with NPK (Table 11).

11- Phosphorus percentage:

Data presented in Table (10) indicate that the
pronounced cffect of increasing phosphorus percentage
(Table 2) organic manure analysis) so using mixture of
sheep manure + chicken manure enhanced phosphorus
percentage in the leaves than using chicken manure or
NPK each alone. Applications of yeast either foliar
spray or soii drench did not prove significant effect on
phosphorus percentage. Pinching process did not show
that unpinched plants recordec high phosphorus
percentage than pinched ones.

The effect of interaction between the three factors
under study was not significant on phosphorus
percentage (Table 11). However, the highest phosphorus
percentage was belong to sheep manure treatment
regardless yeast or pinching treatments.

12- Potassium percentage:

It is evident from the data in Table (10) that the NPK
fertilization resulted the highest significant increase in
potassium percentage in the leaves followed by sheep
manure or sheep manure + chicken manure, then the
least was chicken manure. The analysis of organic
manure pointed to less potassium percentage in chicken
manure than sheep manure, so the mixture of there was
effectors in enhancing potassium percentage in plant
leaves than using chicken manure alone. Active dry
yeast application did not show significant effect on
potassium. percentage in plant leaves. Also, Pinching
process showed uneven trend for potassium percentage
during the two seasons.

Results in Table (11) reveal that the interaction
treatment cffect was insignificant, however it appear
that the most effective treatment in enhancing potassium
percentage in plant leaves was NPK fertilization
regardless pinching process or active dry yeast
application,

13- Total carbohydrate percentage:

Data in Table (10) show that NPK fertilization was
the effective treatment in enhancing total carbohydrate
percentage in plant leaves. The organic manures can in
the second order in this regard without more significant
differences between them, Active dry ycast application
did not show significant differences on totaf
carbohydrate in plant leaves especially in second
season. Pinching process showed uneven significant
effect during the two seasons.

The results in Table (11) show the interaction treatment
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Table (5): Effect of interaction between fertilization, active dry yeast and pinching treatments on plant
height, number of branches, number and fresh weight of fruits of Hibiscus sabdariffa, L.
plants during 2003 and 2004 seasons .

Active dry yeast (ADY)
0 FS SD 0 FS sSD
Treatments -
First season (2003) Second season (2004)
. Plant height (cm)
Pinched:
SM 118.0a 1276a 1223 a 110.6a 119.3a 114.0 a
CM 1203 a 1400 a 1286 a 112.0a 131.6a 1203 a
SM+CM 121.0a 1456 a 1326a 1126 a 136.0 a 124.0 a
NPK 12002 1376 a 1263 a 113.0a 128.0a 1196a
Unpinched;
SM 1553 a 1736 a 169.6 a 1583 a 1623 a 161.6 a
CM 1623 a 188.0 a 184.6 a 1483 a [76.0 a 172.0a
SM+CM 1773 a 1933 a 1903 a 166.3 a 181.0a 1780 a
NPK 1583 a 1733 a 169.0a 1453 a 162.0a 1583 a
Number of branches/ plant
Pinched:
SM 13.6a 16.0 a 143 a 10.0 a 133a 120a
CM 153 a 21.0a 19.6a 133a 190a 17.0a
SM+CM 153a 19.0a 18.6a 123 a 163 a 143 a
NPK I1.6a 15.0a 143 a 9.00a ll.6a 103a
Unpinched: '
SM 733a 103 a 9.00 a 533a 7.00 a 6.00 a
- CM 10.0a 13.0a 113 a 8.00a 10.0 a 8.33a
SM+CM 9.00a llba 106 a 7.00a 9.00 a 8.004a
NPK 733 a 9.66a 8.00 a 533a 633 a 5.60a
Number of fruits /plant
Pinched:
SM 1283 a 1473 a 1450 a 164.0 i-k 2053 fg 196.3 gh
CM 160.6a 1923 a i83.0a 2133 ef 2446 a 2370 a-c
SM+CM 176.0 a 2046a 190.0 a 235.3 a-c 2473 a 241.6 ab
NPK 1256 a 1403 a 1353 a 158.6 jk 190.6 h 186.3 h
Unpinched:
SM 1200 a 143.0a 1230 a 132.3 Im 193.0 h 141.61
CM 1246a 1683 a 130.6 a 1553k 2283 cd 169.6 jj
SM+CM 156.3 a 1723 a 159.0 a 218.6 de 230.0 b-d 2246 c-e
NPK 115.0a 1323 a 122.Ga 1240 m 1736 1 136.0 Im
Fresh weight of fruits (g)/plant
Pinched:
SM 705.5 no 808.8 i 798.1 j 5969 Im 774.9 hi 7389 3
CM 8253 i 13827 b 1299.6 d 8094 gh 9516 b 929.0 be
SM+CM 1241.0 e 1476.1 a 1356.0 ¢ 916.5 bed 1012.7 a 9423 b
© NPK 692.6 op 7727 & 743.8 1 570.4 mn 706.8 jk 6882 k
Unpinched:
SM 6627 q 790.8 678.3 pq 467.3 op 732.8 Tk 5047 o
CM 688.1 op 1108.0 g 718.6 mn 558.0 mn 877.8 d-f 616.83 1
SM+CM 8739 h 1204.1 f 8747 h 8349 fg 885.5 c-e 560.1 ef
NPK 6360 r 726.1 Im 675.8 pq 4377 p 636.6 1 549.8 n

SM=sheep manure, CM= chicken manusre, NPK= chemical fertilization, O, FS and SD =applications of active dry yeast (ADY)
by none, foliar spray and soil drench respectively. Unpin = unpinched, pin = pinched. Values followed by the same alphabetical
letters do not differ significantly according to Duncan's multiple range tests at 5% level.



Table (6): Main effects of fertilization, active dry yeast and pinching treatments on fresh and dry weights of herb and sepals of Hibiscus sabdariffa, L. plants during 2003 and

2004 scasons.

Parameters

Fresh weight’ Dry weight Fresh weight Dry weight

herb (g)/plant herb (g)/plant sepals(g)/plant sepals(g)/plant
Treatments First season Second season First season Second season First season Second season First season Second season
Fertilization:
SM 11255 ¢ 11069 b 325.7 ab 321.7b 2170¢ 2329¢ 28.50b 3490 b
CM 12251 b 14414 a 3515a 403.4 a 2483 b 267.7b 3484 a 40.05 ab
SM+CM 12896 a 1568.8 a 3643 a 437.0 a 2998 a 292.1a 3942 a 43.58a
NFPK 998.2 d 10649 b 290.1 b 31260 194.5¢ 2179¢ 26.11b 32.64b
Active dry
yeast (ADY):
0O 1054.0b 11440 b 2992 b 3339b 215.0b 233.7b 2887b 3520¢
F§ 1201.9a 14277 a 36402 4023 a 2598a 2724 a 3565a 40.71 a
SD 11329b 1314.7 ab 3354 ab 370.0 ab 2448 a 251.8 ab 32.12ab 37.48b
Pinching:
Unpin. 1079.6 b 11528 b 308.1b 33150 218.1b 2354b 2905b 3542b
Pin. 1239.6 a 14381 a 3577a 406.0 a 26168 270.0a 3538a 40.18 a

SM=sheep manure, CM= chicken manure, NPK= chemrcal fertilization, 0, FS and SD =applications of active dry veast (ADY) by none, foliar spray and soil drench respectively. Unpin =

unpinched, pin = pinched. Values followed by the same alphabetical letters do not differ significantly according te Duncan's multiple range tests at 5% level.
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Table (7): Effect of interaction between fertilization, active dry yeast and pinching treatments on fresh
and dry weights of herb and sepals of Hibiscus sabdariffa, 1.. Plants during 2003 and 2004

seasons.
Active dry veast (ADY)
Treatments 0 FS SD 0 FS SD
First season (2003) Second season (2004)
Fresh weight of herb (g)/plant
Pinched:
SM 1069.6 h 13173 e 1262.6 f 1129.6 )k 1280.3 f-h 12313 g-i
M 1302.0 e 14336 b 13316 ¢ 1300.6e-g 18313 a 1690.6 b
SM+CM 1328.6 e 15396 a 13650 d 1662.0 b 18443 a 17963 a
NPK 962.6 j-1 11503 ¢ 9326 | 11213 jk 11973 h-k 11733 -k
Unpinched:
SM 952.6 ki 11316 g 1019.0 i 8623 i 12136 g 9243 |
M 986.6 ij 12440 f 10530 h 11026 k 1392.0 de 1331.0 ef
SM+CM 988.0 ij 13980 c 11183 g 1135.6 ik 15080 ¢ 1464.3 cd
NPK 8423 m 11206 g 981.0 jk 838.0 1| 11553 i-k 9043 1
Dry weight of herb (g)/plant
Pinched:
SM 293.0 g-i 3843 ¢ 3659 cd 33551 3653 e-h 354.1 -
M 372.1cd 420.1 ab 391.6 be 368.6 e-g 496.1 a 463.6 be
SM+CM 3512 de 430.1a 4184 ab 4589 ¢ 5149 a 489.2 ab
NPK 2539] 3249 eg 287.0 hi 33234 347.8 t-i 3453 g-i
Unpinched:
M 276.5 ij 3275 ef 306.9 1-i 2580 352.0 5 265.5}
CM 2859 h-j 328.1 ef 3115 fh 32901 388.9 de 3749 ef
SMHCM 286.4 h-j 3837¢ 315.6 f-h 3389hi 412.94d 407.2d
NPK 274 8 ij 3137 fh 286.5 h+j 2499 340.5 g-i 2600
Fresh weight of sepals(g)/plant
Pinched:
SM 2125 hi 2537 f 249 4 fg 2214 a 261.1a 2589a
CM 2599f€ 2369 g 3152 b 276.7a 31452 2893 a
SM+CM 3000 ¢ 3388 a 3364 a 289.8a 3206 a 3053 a
NPK 186.8 ] 2381 g 2121 hi 220.8a 2409 a 2404 a
Unpinched:
SM 168.1 k 2396 g 178.7 jk 196.2a 246.2 a 2137 a
CM 180.3 jk 281.8 de 2155h 2159a 284.1a 2259a
SM+CM 2604 289.1cd 2740 ¢ 27144 285.7a 280.1a
NPK 15191 20081 177.5 jk 177.6 a 2264 a 20122
Dry weight of sepals (g)/plant
Pinched:
SM 2813 a 33.80 a 3246 a 3390 a 40.13 a 3730 a
CM 3486a 43.13 a 40.56 a 40.57 a 46.10 a 4373 a
SM+CM 3933a 4410 a 42,96 a 42.86 a 4723 a 4550 a
NPK 2586 a 3060 a 28.76 a 3326 a 35.80a 35.16a
Unpinched:
SM 2183 a 3096 a 23.80 a 2946 a 3603 a 32.13a
cM 24.80a 37.10 a 28.60 a 3330 a 4277 a 33.86a
SM+CM 3573 a 3826 a 36.16 a 4133 a #2.86a 4163 a
NPK 20.46 a 2730 a 23.66 a 2693 a 3476 a 29.96 a

SM=sheep manure, CM= chicken manure, NPK= chemical fertilization, O, ¥S and SD =applicaticns of active dry yeast (ADY)
by none, foliar spray and soil drench respectively. Unpin = unpinched, pin = pinched. Values followed by the same alphabetical
letters do not differ significantly according to Duncan’s multiple range tests at 5% level.



Talble (8): Mean effects of fertilization, active dry yeast and pinching treatments on the yield of dry sepals (kg/fed.) and the relation to contro! [NPK fertilizer, O yeast and
unpinched treatments ] and anthocyanin as well as acidity percentages of Hibiscus sabdariffa, L. plants during 2003 and 2004 seasons.

ogl

Parameters Yield of dry sepals (kg/fed.)and
Yield of dry sepals the relation to control Anthocyanin Acidity
First seasori*&1®8econd season First season Second season Firstseason 7° Second season First season ® Second season
Fertilization:
SM 47874 ¢ 586.46 be + 9.15 +6.93 0595 b 0.586 b 10.88 b 12280
CM 585.34b 672.93 ab +33.46 +22.70 0.656a 0.675a 12.89 a2 13.88a
SM+CM 662.3] a 73223 a +51.00 + 33.51 0.663 a 0,681 a 13.18a 1437 a
NPK 438.59¢ ‘ 548.44 ¢ 0000 0000 ‘ 0.598 ab 0.607 b 11.34 b 12.59b
Active dry yeast
(ADY):
O 485.10 ¢ 591.38a 0000 0000 0.605b 0617 b 1131 ¢ 12.78 ¢
FS 59903 a 683.93a +23.49 +15.65 0.659 a 0.660 a 12.87a 13.77 a
SD 53962 b 629.73 a +11.24 + 6.45 0.620 b 0.639a 12.00 b 13.28b
Pinching:
Unpin. 488.12b 595.03b 0000 0000 0.627 a 0.634a 1191 b 13.28 a
Pin, 594.37 a 675.00 a +21.77 +13.44 0.629 a 0.641 a 1224 a 13.28 a

SM=sheep manure, CM= chicken manure, NPK= chemical fertilization, 0, FS and SD =applications of active dry yeast (ADY) by none, foliar spray and soil drench respectively. Unpin =
unpinched, pin = pinched, Values followed by the same alphabetical letters do not differ significantly according to Duncan's muitiple range tests at 5% level.
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Table (9): Effect of interaction between fertilization, active dry yeast and pinching treatments on the
yield of dry sepals (kg/fed.) and the relative increase percentage on dry sepals vield relation
to control [NPK fertilizer, 0 yeast and unpinched treatment] and anthocyanin as well as
acidity percentages of Hibiscus sabdariffa, L. plants during 2003 and 2004 seasons, °

Active dry yeast (ADY)
0 FS SD 0 FS SD
Treatments First season (2003) Second season (2004)
The yield of dry sepals (kg/fed.)

Pinched:
SM 472.58 a 567.84 a 54533 a 569.52a 674.18 a 635.04 a
cM 585.65 a 72458 a 68141a 681.58 a 77448 a 734.66 a
SM+CM 660.74 a 74088 a 72173 a 720.05a 793.46 a 766,08 a
NPK 43445a 41408 a 483.17 a 55877 a 601,44 a 590,68 a
Unpinched:
SM 366.74 a 520.13 a 399.84a 49493 a 605.30a 53978 a
CM 41664 a 62328 a 48048 a 55944 a 718.54 a 568.85a
SM+CM 600.26 a 64277 a 607.49 a 69434 a 720.05 a 699.38 a
NPK 34373 a 458.64 a 39749 a 45242 a 583.97 a 503.33a

The relative increase percentage on sepals dry yield relation to [NPK fertilizer, 0 yeast

and unpinched treatment} control.
Pinched: )
SM 37.48 65.19 58.65 25.88 49.01 40.36
CM 70.38 110.79 08.23 50.65 71.18 62.38
SM+CM 92722 115.54 109.97- 59.15 75.38 69.32
NPK . 2639 20.46 40.56 23.50 3293 . 30.56
Unpinched:
SM 6.69 51.40 16.32 9.39 o 3379 19.30
CM 21.21 81.32 39.78 23.65 58.82 2573
SM+CM 74.63 86.99 76.73 53.47 59.15 54.58
NPK 0000 33.43 15.64 0000 29.07 11.25
Anthocyanin %
Pinched:
SM 0.562 be 0.634 a-c 0.578 a-c 0.570 k 0.610 f-k 0.588 h-k
CM 0.643 a-c 0.676 ab 0.658 a-c 0.630d-k . 0.709ab 0.692 a-d
SM+CM 0.65] a-c 0.680 a 0.666 a-c 0.660 a-g 0.715a 0.663 a-¢
NPK 0.571 ac 0.637 a-c 0.593 ac 0.646 b-i 0.618 e-k 0.601 g-k
Unpinched: '
SM 0558 ¢ 0.662 a-c 0.574 ac 0.564 k 0.604 g-k 0.582 ik
CM 0.638 a-c 0.670 a-c 0.653 a-c 0.641 ¢ 0.705 a-c 0.675 a-f
SM+CM 0.647 a-c 0.678 ab 0.657 a-c 0.633 a-h 0.713 ab 0.683 a-e
NPK 0.569 a-c 0.636 a-c 0581 a-c 0.575 ik 0613 fk 0.596 g-k
) Acidity % :

Pinched: T
M 10.85a 11292 10.69 a 12.07a 12.58 a 12,402
CM 11.685a "14.60 a 13.15a 1330a °  1463a 1381 a
SM+CM 12.15a 1473 a 1340 a 13.60 a 1496a - 14.28a
NPK 10.96 a 1170 a 11.48a 1222 a 13.06a 1249 a
Unpinched:
SM 10.21a 11.28a 11.01a 1183 a 12.52 a 21230 a
CM 11.74 a 13.65a 12.30a 1348 a 1435a 1374 a
SM+CM 12.05a 14.05a 1275 a 13.69a 14.84 a 1490 a
NPK ' 10.61 a 11.66 a i1.68 a 12.14a - 1332 a 12.36 a

SM=sheep manure, CM= chicken manure, NPK= chemical fertilization, O, FS and SD =applications of active dry veast (ADY)
by none, foliar spray and soil drench respectively. Unpin = unpinched, pin = pinched. Values followed by the same alphabetical
ictters do not differ significantly accordmg to Duncan's multiple range tzsts at 5% level.



Tahle (10): Mean effects of fertilization, active dry yeast and pinching treatments on nitrogen, phosphorus, potassium and total carbohydrates percentages in the leaves of
Hibiscus sabdariffa, L. plants during 2003 and 2004 seasons.

4|

Parameters Phosphorus Total carbohydrates

Nltl;’gf:n % _ Pota;uum %

Treatments First season Second season First season Second season First season Second season First season Second season
Fertilization;
SM 271c 3.05b 0.415a 0.510a 405b 3.63b 19.84 b 2071 ab
CM j6la 3.84a 0.323b 0.350 ¢ 264¢c 192¢ 1694 ¢ 17.51b
SM+CM 3.07b 352a 0381ab 0.438b 368b 3420 i86lbc 1951 a
NPK 2.28d 2.60c 0.340 b 0393 bc 4.84a 420a 21.78a 23.19a
Active dry yeast
(ADY):
8} 274 ¢ 3.08b 0.356 a 0.403 a 365b 3.19a 18.85b 19.56 a
FS 312a 3.38a 0.375a 0.442 a 39 a 340a 19.67 a 2031 a
SD 290h 330ahb 0.364 a 0422a 380b 3.29a 19.34 ab 19.99a
Pinching:
Unpin. 271b 3.03b 0372a 0.434a 4.09a 3.07b 19.75a 19.96a
Pin, 312a 343 a 0.357b 0411 b 344 b 351a 18.81b 1994 a

SM=sheep manure, CM= chicken manure, NPK= chemical fertilization, O, F§ and 5D =applications of active dry yeast (ADY) by none, foliar spray and soil drench respectively. Unpin =
unpinched, pin = pinched. Values foliowed by the same alphabetical letters do not differ significantly according to Duncan's multiple range tests at 3% level.
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Table (11)}: Effect of interaction between feriilization, active dry yeast and pinching treatments on nitrogen,
phosphorus. potassium and total carbohydrates percentages in the leaves of Hibiscus sabdariffa. L. plants during 2003
and 2004 seasons

Active dry veast (ADY)
Treatments 0 FS SD 0 FS SD
. First season (2003) Second season (2004)
Nitrogen %

Pinched:

SM 270a 308a 294a 3.20fg 3.52de 340 ef

CM 3.64a 4.00a 375a 3.79 a-d 3.89% ab 381 ac

SM+CM 3l4a 3.4%a 320a 370 b-d 374 b-d 3.68bd

NPK 33%a 26%9a 250a 2.61ij 3.06 gh 288h

Unpinched:

SM 240 a 262a 2542 243 jk 2.82 hi 294h

CcM 320a 3.60a 350a 3.75bd 4.05a 3.80 a-c

SM+CM 2642 312a 285a 2.88h 160ce 354 ce

NPK 1.81a 237a 1.95a 233k 240 jk 235k

Phosphorus %

Pinched:

SM (0.39a 042a 0.40a 048 a 0.55a 0.53a

CcM 0.32a 0.33a 032a 030a 0.33a 032a

SM+CM 0.35a 0.38a 0.37a 040a 045a 043 a
" NPK 0.33a 034a 0.34a 038a 0.39a 038a

Unpinched:

SM 0.42a 0.43a 043a 046a 056a (48 a

CM 0.32a 033a 032a 0.38a 039a 038a

SM-+CM 0.38a 042a 0.39a 0.43a 046 a 0.46a

NPK 0.34a 0.35a 0.34a 0.40a 041a 0.40 a

Potassium %

Pinched: ‘

SM 368a 3.7%a 342a 380a 392a 384a

CM 226a 2.89a 249a 205a 2.20a 212a

SM+CM 312a 320a 3152 363a 3.76a 3.70a

NPK 4342 4.86a 480a 427 a 4.50a 441 a

Unpinched: .

SM 430a 460a 452a 335a 350a 342a

CM 2.52a 301a 2.70a 156a 1.89a 1.70 a

SM+CM 4.18a 4.25a 420a 305a 33la i10a

NPK 482a 511a 5.15a 383a 415a 407 a

Total carbohydrates % ;

Pinched:

SM 19.16a 20.06a ‘1930 a 20.15a 20.79 a 2062 a
. CM i605a 16.94 2 16.72 a 1694 a 17.22a 17.05 a

SM+CM 17.37 a 1786a 17.50 a 1932a 19.88 a 19.64 a

NPK 21.15a 2193a 21.74a 2205a 23.16a 2248 a

Unpinched:

Chil 1993 a 2030 a 20.29 a 2074 a 21.05a 206,91 a

CM 1620 a 1823 a 1753 a - 17.35a 1842 a 18.10 a

SM+CM 19.55a 19.76 a 19.63 a 18.62 a 20,13 a 1948 a

NPK 2136 a 2234a 22.15a 2131 a 2187 a 21.63a-

SM=sheep manure, CM= chicken manure, NPK= chemical fertilization, O, FS and SD =applications of active dry yeast (ADY) by none, foliar
spray and soif drench respectively. Unpin = unpinched, pin = pinched. Values followed by the same alphabetical letters do not differ
significantly according to Duncan's multiple range tests at 5% leve



.

134

Ali, 2006

effect was insignificant, ©iowever the highest total
carbohydrate percentage was belong 10 NPK
fertilization regardless yeast application or pinching
treatments.

DISCUSSION

This investigation proved the efficiency of
pinching process, fertilization with sheep manure +
chicken manure and spraying active dry yeast on the
studied characters of roselle plants. The effect of
pinching in decreasing plant height and enhancing
branches number consequently fruits and sepals’ yields
can be attributed to eliminating apical dominanse
cffect, 50 release the development of the auxiliary buds
to branches. In this regard Schopher and Mohr (1995)
stated that topping of apical merestems of plants
increased branching. Also, El-Gamassy (1972) and
Ghaly (1998) obtained similar conclusion with the
perennia] and annual castor bean plants.

Likewise, Abed et a'., (1996} mentioned that the
decapitated roselle plants produced less height and
more Lranches besides increase in fruits number, fresh
and drv weights of fruits and sepal's fresh and dry
welgl'ts

Moreover, the irsignificant effect of plnchmg on
anthocvanin content of sepals was in harrony with
Krissana-Boonsiri (1992), In the herein work the
obtained dry vield of sepals/fed. was ranged Letwsgn
594 37- €75.00 kg. for pirizhed plants against 448.12" .
58507 kg, for uapineert ong with an increase 2..77 -
15.44:4 ia the twy s33c0r's rasgectively (Table §).

As £ the effect ol actve dry yeast, the herein
werk pmvefl the efficiency r)lJ active dry yeast spraying

on inzreasidg the vegetativ: and yield characters, Th's*.

result is in harmepy with frose obtained by Akmed et

€L, (1998) and A 1-Qunaie (2002) on roselle plant wing -

acivz drv yeost es foliar spray up to 0.4%. Likewise
Tageiee qynnta, L. plant showed similar respons: ‘Ei-

Hindi an s Ei-Te.aiz, 2907). The beneficial ef o or

yeast on phint could Be explain on-its conteznt:’
protein (47.2 %), sevcral amino acids, vita.n:ns,

especia'ly vitamin B, besides it contains some natur_al ‘

growth recnlators sucl as eytokinins and contioting the
incigznine of fungi diseases (Tarrow and Nakase, 1273,
N: RP 1277 and Cubka Itao,1984). The hersir werl:

. clear that the yi:t) "y sepals /fed. ranged “batwazy

S40R5a353.93 Iefed. as & result of active dry yzast
SprARIZ Tt 655, L o738 kg./fed. for wm. . :ted
peasts, The vmnge of i mcrﬂ_,c was 23.49-15:557% L. the
W Zeaeens, P‘:SP"\SE' 'c[y On the other side, althongh
aas.y aghive Jry yeast to soil attained increase in Aty
segals yield by 11. 24-6.45% (Table, 8), yet it less than
spraving method, As s.azh it appear that spr“ying
mefod is-ore bepsficial han application throagh sod

Cinczaniag the fﬂ’"zct ~f fertilization, the fesuls of -

vtz aond indiee thar Jsing the mvcture of s‘nct:]:
mapave (1ha’sied) 4+ Ziicken manure {3 ’ed
sarpagszd significantly usiag NPK fCI‘tlllZahO"l (J(‘u

200 ond 150 kp/fed.), cheep manure (20 m3/Fed] and

chickea mannie (20m*/¢ed.). cach alone conce.l 33 the
vegetative and yield cheracters.

- M-Dubaie,

Concerning, the yield of dry sepals/fed. no available

literature could be obtain for the comparison between
chemical fertilization and organic fertilization on roselle
vield. However, Ahmed et al,, (1998) showed that
chicken manure at 27m’/fed. resulted in the highest
sepals yield comparing to animal manure (not
identified). In the hercin work the obtained enhancement
of the mixture of sheep manure and chicken manure
could be attribute to the favored amounts of NPK beside
other micreelements attaincd by this mixture. Chicken
mantre contains high N percentage, while sheep manure
contains kigh P and K pgzreentages (Table 2) against
using each of them alone.
In the herein work most resvlts of interaction between
ferrilizauion, -yeast and pinching treatnents were
insignificant concerning the vegetative growth or sepals
yield and/or NPK or total carbohydrate in the leaves as
such it appear that factors achieved its effect separately
so, the enhanced vield of sepals may be due to different
mode of -action of the three factors. Tt was found that the
three  faciors enhanced fotal nitrogen percentage
swmf" icantly in the leaves,while sheep manure + chicken
manure enhanced NPK percentages, whil: yeast
applicatirn and pinching frcatments did nct show
significant effect on phospherus, potassium end total
carbohydrate npercentages. Active dry yeast may be
thowgd i eéffect through hormonal effect while
pinching show=4 its effect throvgh nullitv sy apical
dominance.
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