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ABSTRACT: Three ficld cxperiments were carried out during
three successive summer seasons of 2006, 2007 and 2008 at the
Experimental Farm, El-Kassasein Research Station, Ismailia
governorate, to investigate the ameliorative effect of poultry manures
at rates (10, 20, 40 or 60m’/fed.) and different concentrations of
active yeast extract (2, 4, 6 or 8 g/1..) on roselle plants (Hibiscus
sabdariffa 1.) cultivated in new reclaimed soil under limited water
supply, the plants received 560, 1120, 1680 or 2240 m® water/fed.
/scason. The results indicated that, fresh weight of fruits yield per
fed. increased with increasing water supply, poultry manures and
active dry yeast. On the other side proline, total soluble sugar
contents and osmotic pressure of roselle plant leaves significantly
increased with decreasing amount of water supply, while application
of poultry manures and active dry yeast significantly decreased
them. The interaction between poultry manures and active dry yeast
had ameliorative effect against shortage of water supply by
decreasing proline and total soluble sugars content and osmotic
pressure of roselle plant leaves. This decreasing was clear with
applied poultry manures of 40 m’ /fed. and active dry yeast at 8 g/L.
In addition, increasing the anatomical characters recorded (midvien
thickness and width, midvien vascular bundle thickness and width,



82 Eisa, et al.

blade thickness, palisade and

spongy tissue thickness, average

xylem vessel diameter and No. of xylem rows in midvien vascular
bundle) due to the high levels of yeast and poultry manures.
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INTRODUCTION

Roselle plants (Hibiscus
sabdariffa L.) now cultivated in
Fgypt, its origin in Sudan, Ceylan
and tropical regions of Mexico.
Sepals  contain  anthocyanin,
mixture of organic acids (malic,
citric, tartaric and hibiscus acid).
1ts tasted acid tonic, well tolerated
by patients-with fever. It also use
to give medicine an acidic flavor
and as a refreshing lissome which
is mildly laxative. It is also
prepared as sachets of powdered
rose hip teas (Paris, 1977). 1t has
antibacterial,  antifungal  and
diuretic activities (Caceres et al.,
1987, Shihata et al., 1983 and
Guerin and Reveillere, 1984).
Roselle plants contain anthocyanin
glycoside and flavones pigments in
the sepals. Economically, it is one
of the important crops in preparing
both hot and cold soft drinks
known as Karkade (Osman and
Jacoub, 1970). Muller and Fanz
(1992) reported that, the aqueous
extraction of dried calyces has
many medicinal properties as
decreasing blood pressure.

Water is a principal limitation
to agricultural production during
drought and in arid regions of the
world. Exposure of plants to a
water-limiting environment during

various developmental stages
appears to activate  various
physiological and  anatomical
changes.

Accumulation of organic acids
and osmolytes, and changes in
carbohydrate metabolism, are typical
physiological and  biochemical
responses to drought stress.

One of the most important
responses of plants to abiotic
stresses is an overproduction of
different types of compatible
solutes, One of these solutes,
proline (Ashraf and Harris, 2004
and Serraj and Sinclair, 2002) is
widely distributed in plants and it
accumulates in larger amounts than
other amino acids in drought
stressed plants (Ashraf, 2004).
Similarly, total free amino acids,
proline and total soluble sugars in
leaves increased in alfalfa plants.
(Irigoyen et al., 1992).
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Drip irrigation system has
already been established as
recommended method for corps
production especially under sandy
soil conditions. Drip irrigation is
asides giving a saving of 32% as
compared with surface irrigation
system. Yousef (2002) on
chamomil applied irrigation at rate
2802 m’/fed/season and Abou El-
Khair (2004) on garlic applied
2400 wm’/fed/season, gave the
highest production under sandy
soil conditions.

Biodynamic agriculture is one
of the more recent methods used to
improve the yield and quality of
rosclle plant without uvsing any
synthetic chemicals for
fertilization or pest and diseases
control. Organic fertilization 1s
very important factor for providing
plants with their nutritional
requirements without having an
undesirable  impact on  the
environment. Such agricultural
methods are particularly interest
and significantly important in the
newly reclaimed lands, where they
not only help in increasing and
stabilizing soil fertility, but also
sustain and improve the chemicai
and physical characteristics of that
soil. This approach is particularly
important in the newly reclaimed
lands, where it improve chemical

and physical characteristics of the
soil sustain and soil fertility to
support high crop yield (Lampkin,
1990). Mohamed and Matter
(2001) and Yousef (2002) reported
that the organic fertilizers consider
save for human health.

Foliar spray of yeast on fruit
plants has recently received
apparent interest. The various
positive effects of applying active
dry yeast werc aftributed to its
content of different nutrients,
higher percentage of proteins,
large amount of vitamin B and
natural plant growth hormones
(cytokinins). In addition,
application of active dry yeast is
very effective in releasing CO,
which improves net photosynthesis
(Ferguson et al., 1987).

Subba Roa (1984) and Ahmed
et al (1995) mentioned that, active
dry yeast as a foliar fertilizer
enhanced growth and trees
nutritional status. El-Ghadban ef af
(2003) found that spraying castor
bean (Ricinus communis 1..) with
3g/L. active dry yeast and complete

fertilizer (sengral) caused the
highest values of vegetative
growth,  fruits, seeds and

concentration of fixed oil in seeds.

The highest dry weight of
sepals/plant and the maximum
values of anthocynin content of
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roselle plants was obtained when
applied the high rate of irrigation,
the high level of organic manure
~and active dry yeast (Ahmed, et
a.l, 1998; Sidky et al., 1998 and
Hasan, 2007 ).

The present study aimed to
evaluate the effect of poultry
manures and dry yeast on some
water relations (physiological and
anatomical aspects) of Roselle
plants grown in new reclaimed
soils under limited irrigation
conditions.

MATERIALS AND
METHODS

The field experiment was
carried out at the Experimental
Farm of Horticultural Research
Station, El-Quassassin, Ismailia
Governorate, Egypt, during the
three seasons of 2006, 2007 and
2008.

Seeds of Roselle plants were
obtained from the Department of
Medicinal and Aromatic Plants,
Horticultural Research Institute,
Agricultural Research  Center,
Dokki, Minstry of Agriculture,
Egypt.

Sceds were sown on 20™ April
for three successive seasons. Five
seeds were sown per hill in the
row. The experiment was irrigated
with drip irrigation system
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twice/week. Pipe lines from plastic
material of (16 mm diameter) were
arranged in the lateral sides. The
space between pipe lines were 60
cm, and 50 cm between plants on
the row. Each plot was (3 X 3 m?)
and contained 5 rows cultivated
with 30 plants. The seedlings were
thinned to one plant per hill after
one month from sowing.

Treatments Application
Irrigation treatments

Drip irrigation system was used
in this experiment, the dropper
gave 4 L/h, discharge for each at
0.5 Bar. The amount of applied
water irrigation as liter/plant and
m’/fed. for irrigation treatments
were determined during the growth
period and shown in Table (1a).

At first and second seasons, the
amount of water was 560 m’/fed,
1120 m*/fed. and 1680 m’/fed.

While at the third season; 1120
m*/fed,1680 m’/fed. and 2240
m’/fed. were applied.

Fertilizer treatments

Poultry manures (PM) was added
once 15™ June beside the plants in
channe! and covered it by sandy soil
at 4 rates (10, 20, 30 and 40m’/fed.).
The chemical composition of the air
dry poultry manures (PM) is shown
in Table (1b}.
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Table 1a. Irrigation treatments and water amount added per plant
and per fed. during the plant growing season

Water Water
quantity quantity
(liter)/plant (m*)/fed.

The irrigation The amount of The amount of
period (minute) irrigation water irrigation water
ftime (liter)/time/plant (liter)/ week/plant

/season /season
. . . 40 3

15 minute 1 liter/plant 2 liters/plant liters/plant 560 m™/fed.

30 minute 2 liters/plant 4 liters/plant .. S0 1120 m/fed.
liters/plant

45 minute 3 liters/plant 6 liters/plant . 120 1680 m*/fed.
liters/plant

60 minute 4 liters/plant 8 liters/plant ., 160 2240 m’/fed.
liters/plant

Table 1b. Poultry manures analysis in the three seasons

Characters 1*' season 2" season 3™ season
Moisture content % 23.62 27.31 25.74
/N ratio % 7.45 6.78 8.36
Organic matter% 44.53 49.82 46.56
Organic carbon % 23.67 24.86 30.72
Macro elements

N% 3.57 3.82 3.94
P% 1.14 1.18 1.15
K% 1.92 1.87 1.69
Micro elements @
Cu (ppm) 31.00 35.00 34.00
Zn (ppm 180.00 176.00 192.00
Mn(ppm 168.00 183.00  192.00
Fe(ppm) 280.00 227.00 334.00
E.C (mmohs/cm ) 7.24 6.80 7.54

pH 7.40 7.90 8.10
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Active dry yeast freatments

Active dry yeast solution was
prepared as described by Skoog
and Miller (1957), at rates of 2, 4,
6 and 8 g/L. The plants were
sprayed by these treatments three
times, the first one applied after
one month of cultivation whereas
the second and third ones were

applied every month. The
composition of active dry yeast
solution employed in the
experiment was recorded by
Nagodawithana (1991).

The treatments were arranged in
a split split plot design with three
replicates. The irrigation was
arranged in the main plots, while
the various levels of organic
manures (poultry manures, PM)
were assigned at random in the sub
plot. Whereas active dry yeast
solution rates were randomly
arranged in the sub sub plots. Two
lines were left between each two
irrigation experimental plots avoid
the overlapping in filtration.

Recorded Data
Fresh weight of fruits yield

At the harvest time (October
15"} in the three seasons, three
plants from the middle hnes of
experimental unit were used to
recorded fresh weight of fruits
ton/fed .Total fruits yield (ton/fed.)
was calculated on the base of fruits

yield per plant X number of plants
per fed..

Proline content, Total soluble
sugars (TSS) and Osmotic pressure
were measured At the flowering
stage (September 15 ) in the three
seasons.

Proline content

Proline content was determined
using the method of Bates ef al.,
(1973). Pure proline was used as a
standard.

Total soluble sugars (TSS)

Total soluble sugars were
measured in an ethanol extract of
roselle fresh leaves, using phenol-
sulfuric method according to
Dubois et al. (1956). Pure glucose
was used as standard.

Osmotic pressure

Osmotic pressure in fresh
leaves was determined according
to Gosev (1960).

Anatomical study

Specimens of selected moderate
irrl gatlon treatments (1680

/fed } at the age of 120 days (at
the 3™ season) from 6" leaf from
the apex of roselle plants were
sectioned as described by Willy
(1971). The sections were
photographed by using light
microscope (Olympus) with digital
camera (Canon Power Shot S80)
connected to computer; the
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photographs were taken by Zoom
Browser Ex  program. The
dimensions of ieaf sections were
measured by using Corel Draw
program ver. 11.

‘Statistical Analysis
The obtained data were
statistically treated by using

ANOVA according Snedecor and
Cochran (1980). The differences
between means were examined by
18D at 5% using spss prog.
Ver.16.

RESULTS AND
DISCUSSION

Fresh Weight of Fruits Yield
per fed.

Data in Table 2 show the effect
of urrigation, poultry manures and
active dry yeast on fresh weight of
fruits yield per fed. (ton) of
Roselle plant.

The results in table 2-a show the
main effect of irrigation, poultry
manures and dry yeast treatments,
the data presented clear that,
significantly increased the fresh
weight of fruits yield per fed. (ton)
as irrigation amount was increased
from 560 to 1680 m*/fed/scason in
the first and second season, and the
increasing of water irrigation
amount to 2240 m*/fed/season in
the third season gave more
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significant increase in the fresh
weight of fruits yield per fed.

The positive response of water
urigation amount are in harmony
with many authors, as yousf (2002)
on Matricaria chamomilla L.
found that, increasing water
irrigation amount resulted
significant increase to fresh and
dry weight of inflorescences per
plant and Hasan, Hayat (2007)
found the same trend on roselle
plant,

As for the main effect of poultry
manures, the data indicate that,
there is a significantly increase in
fresh weight of fruits yield per fed.
as increasing the rate of poultry
manures from 10 to 40 m’/fed.in
the three seasons.

Application the highest rate of
poultry manures up to 40
m’/fed.resulted the highest fresh
weight of fruits yield per fed.
(16.486, 15.439 and 19.062 ton)
with an increase of (30.55, 22.99
and 14.77 %) fresh weight
compared to the less rate (10
m’/fed.) in the three seasons,
respectively.

Also, the main effect of active
dry yeast, the results show that, the
increased rate of active dry yeast
from 2 to 8 g/l resulted significant
increase in fresh weight of fruits
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yield/fed. in the three seasons, the
maximum values of fresh weight
of fruits yield/fed. (14.398, 13.745
and 18.071 ton) obtained by
applied the high rate of active dry
yeast (8 g/l) in the three seasons,
respectively.

As for the effect of interaction
between imrigation and poultry
manures, the data in Table 2-bl
reveal the fresh weight of fruits
yield per fed. as affected by the
interaction between irrigation and
poultry manures treatments. There
was significant increase in fresh
weight of fruits yield per fed. as a
result of increasing amount of
both irrigation and poultry
manures in the three seasons. The
recorded values were 25.961 and
21.868 ton fresh weight when
applied the Thighest rate of
irrigation and poultry manures in
the first and second seasons. In the
third season, when increasing of
irrigation water amount to 2240
m’/fed/season combined with the
highest rate of poultry manures (40
nr'/fed.) resulted the highest fresh
weight of fruits yield per fed.
(22.694 ton).

The effect of interaction
between irrigation and active dry
yeast, the data in Table 2-b2
showed that, the fresh weight of
fruits yield per fed. as affected by
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the interaction between irrigation
and active dry yeast treatments in
this work and the maximum values
of fresh weight of fruits yield
obtained when applied irrigation
water amount at 1680
m’/fed/season  combined  with
active dry yeast at 8 g/l gave
22.092 and 19.068 ton fresh
weight of fruits yield per fed. in
the first and second seasons.

On the other hand the data show
that the interaction did not
significant increase the  fresh
weight of fruits yield per fed. in
the third season.

As for as, the effect of
interaction  between  poultry
manures and active dry yeast
treatments resulted in similar
significant increase in fresh weight
of fruits yield per fed. in the three
scasons. However, applied the
treatment of poultry manures at 40
m’/fed.combined with active dry
yeast at 8 g/l resulted the highest
significant values of fresh weight
of fruits yield per fed. (17.794,
16.25 and 19.502 ton) in the third
scasons, respectively.

Regarding, the effect of general
interaction between irrigation,
poultry manures and active dry
yeast, the data in Table 2-¢ show
insignificant increase on fresh
weight of fruits yield per fed. in
third season only.



Table 2. Effect of irrigation, poultry manures, dry yeast treatments and their interactions on fresh
weight of fruits (ton)/fed. of roselle plants during three seasons of 2006, 2007 and 2008

a- The main effects

0107 (1) "ON L§ 104 “SoY D18y [

Irrigation Poultry manures Active dry yeast
Season Seasol Season
Ist znd srd lst 2m‘l 3rd . 18[ 2!|d 3rd
Treatmen Treatments Treatments
560 m*/fed 7.652 7.941 10 m*/fed. 11.450 11.890 16.247 2g/ 12,778 12.646 17.134
1120 m*ffed  12.302 12.898 12.743 20 m’/fed 12.737 12.243 17.156 4 g/l 13.245 12.975 17.406
1680 m*/fed 20.716 18.784 18.206 30 m%/fed 13.958 14.570 17.838 ¢&6¢gl 13.805 13.464 17.740
2240 m’/fed 21.816 40 m¥fed 16.486 15.439 19.062 8§gl 14.398 13.745 18.071
L.S.D. at 5% 0.684 0962 0987 L.S.D. at 5% 1.126 1.006 0.987 L.S.D. at 5% 0.895 _ 0.598 1.232
LSD.at1% 1265 1236 16852 LS.D.at1% 1368 1468 1.265 L.S.D.at1% 1.698 1369 1985
Table 2- by, Interaction between irrigation and poultry manures
Season ™ 7 3
Poult - = - -] o - -
aoures & = & & & & & & & & 3 &
o E & &® & & g E B E = £ E
Irrigation - = = = = - = = = o = =
v o ) o - o jar h o — ~3 jat | e
360 mggea 5.496  6.745 8267 10.099 5404 7378 8.594 10374
1120 m3/fed 11.354 12.577 11.873 13.399 11.732 12.894 12.880 14.0707 11.620012.186 12.684 12.462
1680 mslfed 16.282 18.886 21.733 25.96] 16.128 16.436 20.678 21.868 16.268 17.584 18.928 20.020
2240 m’/fed 20.846 21.686 22.022 22.694

L.S.D. at 5%
LS.D.at1%

0.896
1.698

1.026
2.023

0.965
1.654

/4

.

Srodo

68
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Table 2- b, Interaction between irrigation and active dry yeast

Season 1~ 20 3"

. Yeas

_\\ 2gl 4g1 6¢l 8gl 2g1 41 6gl 8gl 2g1 4gl 6pel1 8gh
Irrigation

560 m'/ffed  7.084 7.490 7.826 8.100 7.154 7616 8.106 8.862
1120 m*fed 11.802 12.054 12.446 12.880 12.026 12.740 13.496 13.286
1680 m’/fed 19.432 20.174 19.726 22.092 18.740 18.536 18.760 19.068
2240 m’/fed

L.S.D. at 5% 0.758 1.069

L.S.D. at 1% 1.654 2.052

12,264 12,661 12752 13.258
17.640 17.029 18.466 18.760
21476 21.616 21.854 22.i62
N.S
N.S

Table 2- bs. Interaction between poultry manures and active dry yeast

Season iR 2 3
Yeas
Poultry 2g/1 4¢g1 6¢gl 8¢g/ll 2g1 4¢g1 6g1 8ght 2¢gi 4gl1 6pgl1 8 gl
manures

10 m”Aed. 10.486 10.728 11.242 11.704 10.318 10.696 11.606 13.118
20 m’/fed 12.110 12.502 13,048 13.258 12,124 11,718 11,970 13.118
30 m’*/fed 13.160 13.664 14.168 14.812 13.720 14238 14378 13.860
40 m*/fed 15330 16.044 16.744 17.794 14392 15232 15.862 16.256
L.S.D. at 5% 0.685 0.859
L.S.D.at1% 1.632 1.856

15.582 16.730 17.416 18.788
16.016 17.066 17.584 18914

16.534 17338 18.046 19.012
16.814 17.472 18.466 19.502
N.S
NS




Table 2-c. Interaction between irrigation, poultry manures and active dry yeast

_5 Season 1% 20d 3™
g}_ Yeas
E Pou 2g/1 41 6¢gl 8gl 2g1 4g1 6g1 8gl 21 4gl 6gt 8gl
— manur
10 m*/fed. 5.026 5390 5.614 5936 4.410 4.662 5.936 6.608
560 20 m*/fed 6.258 6.608 7.042 7.056 6.454 6.804 7.364 8.862 .
m/fed 30 m¥fed 7.574 7.910 8.414 9.142 8.190 8.596 8.722 8.848
40 m*Med 9.450 10.024 10.248 10.640 9.534 10.416 10.402 11.130 |
1120 10 m*/fed, 10932 11.200 11.466 11.788 11.200 11.074 12.754 11.886 11.088 11.578 11.956 11.844
3
m/fed 90 ed 12.135 12.404 12.026 13,034 12.110 12.684 12.950 13.846 11.774 12.460 12.124 12362
30 m3/fed 11.410 11.802 13.152 12.236 12.208 13.216 13.076 12.936 12.448 12.502 12.600 13.146
40 m>/fed 12.72¢ 12.810 13.566 14.462 12.600 13.930 15.232 14.504 13.720 14.070 14.364 15.694
10 m*/fed.15.49% 15.610 16.618 17.374 15.344 16.352 16.142 16.674 15.288 15.876 16.534 17.346
1680 20 m*/fed 17.93¢ 18.508 19.390 19.684 17.822 15.680 15.910 16.660 17.122 17.262 18.102 17.580
m’/fed 30 m*/fed 20.49¢ 21.294 22.092 23.062 20.762 20.804 21.336 19.824 18.242 18.494 19.222 19.754
40 m*/fed 23.81¢ 25.298 26.418 28.280 21.028 21.322 21.966 23.114 19.908 20.048 20.020 20.104
10 m’/fed. 20.384 20.594 21.126 21.252
2240 20 m*/fed 21.280 21.490 21.770 22.148
m’fed 30 m’/fed 21.504 21.770 22330 26.712
40 m*/fed 22.736 22.638 22.666 22.722
LS.D. at 5% 0.789 0.685 N.§S
L.S.D. at 1% 1.698 1.985 N.S

OI0Z (1) "ON LE 1o “soY 13y ' Srzndvg

16
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But this interaction has
significantly effect in the first and
second seasons. While increasing
the amount of irrigation water
to1680 m’/fed/season combined
with the highest rate of poultry
manures at 40 mY/fed.plus the
highest rate of the active dry yeast
8 ¢/l resulted the maximum values
of fresh weight of fruits yield per
fed. of roselle plant (28.280 and
23.114 ton) in the first and second
seasons respectively. Increasing
irrigation water amount to 2240
m’/fed./season in combination with
poultry manures at 30 m3/fed.plus
the highest rate of active dry ycast
at 8 g/l gave the highest of fresh
weight of fruits yield per fed.
(26.712 ton) in the third season.

Proline Content

Data in Table 3 show the effect
of water amount supply, poultry
manures and foliar application of
active dry yeast on proline content
of Roselle plant leaves.

The results of main effect Table
3-a indicate that, the proline
percentage  was  significantly
affected with irrigation treatments.
The maximum proline content
(5.50, 5.70 and 5.94 pg/g fresh wt.
in the three seasons, respectively)
was obtained by irrigated Roselle
plants with  560m’/fed/season.
Increasing the amount of water
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supply to 1680 and 2240
m /fed/season resulted in
minimizing proline content in
roselle plant leaves (5.29, 5.41 and
5.63pg/g fresh wi. in the three
seasons, respectively). Increase in
proline content in the plant tissues
represent as a symptom to abiotic
stresses (drought, salinity, frost,
waterlogging and high and low
temperatures). The present study
indicated that irrigation Roselle
plants with  560m’/fed/season
represent a drought stress on the
plants.

Proline oxidation proceeds
readily in turgid tissues and this
processes stimulated by high
concentration of proline. This
suggests that proline oxidation
could function as a control
mechanism for maintaining low
cellular levels of proline in turgid
cells. However, proline oxidation
is reduced to negligible rate under
water stress. 1t seems likely that
inhibition of proline oxidation is
necessary in maintaining high
levels of proline found under water
stress (Stewort, 1977).

Proline is a non-protein amino
acid that forms in most fissues
subjected to water stress and,
together with sugar, it is readily
metabolized upon recovery from
drought (Kameli and Losel, 1993
and Singh et al., 2000). In addition
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to acting as an osmoprotectant,
proline also serves as a sink for
energy to regulate redox potentials,
as a hydroxyl radical scavenger
(Sharma and Dictz, 2006), as a
solute that protects macromolecules
against denaturation, and as a means
of reducing acidity in the cell
(Kishor et al.,, 1995 and Kishor et
al., 2005). However, Vendruscolo
et al. (2007) stated that proline
might confer drought stress
tolerance to wheat plants by
increasing the antioxidant system
rather than as an osmotic
adjustment.

Proline content of roselle plant
leaves decreased with gradual
increase in poultry manures (10, 20
and 40m’/fed.) added to the soil
and increase in the concentration
of active dry yeast extract (2, 4, 6
and 8g/L) in the foliar applied
solution through the three studied
seasons Table 3-a. The present
results are in harmony with those
obtained by Nour (2005) on

cowpea.

Plants under stress (irrigated at
rate 1120 m’/fed, fertilized at rate
10 m’ pouliry manures/fed.and
sprayed with 2 gm/L of active dry
yeast) produced the maximum
values of proline percentage
(Allen, 1995).

The data in Table 3-b
represents the interaction effect
between each two factors. In the
case of interaction between
irrigation  levels and poultry
manures quantities, proline content
in plant leaves significantly
decreased by increasing water
supply and poultty manuress in the
three studied seasons. But the
maximum proline content was
recorded in the leaves of roselle
plants obtained 560 or 1120m’
water/fed/season + 10m3/fed.poultry
manures. The effect of interaction
between irrigation levels and
concentrations of active dry yeast
extract has similar trend that
obtained by the interaction
between irrigation levels and
poultry manures quantities. The
interaction  between  poultry
manurcss and active dry yeast has
significant effect on proline
content of roselle leaves. High
quantities of poultry manuress and
high concentrations of active dry
yeast (40m’/fed.poultry manures +
8g/1. active dry yeast) significantly
rcduced leaves proline content,
while high proline content was
obtained by fertilizing by
10m*/fed.poultry manures and
spray plants with 8g/L active dry
yeast.

Data in the Table 3-¢ represent
the interaction between irrigation,
poultry manures and active dry
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Table 3. Effect of irrigation, poultry manures, active dry yeast treatments and their interactions on
proline (ug/g fresh wt.) content of roselle plants leaves during the three seasons of 2006,

2007 and 2008

a- The main effects
Irrigation Poultry manures Active dry yeast

Season ot ud d Season at ad d Season ot nd rd
Treatments 1 2 3 Treatments I 2 3 Treatments 1 2 3
560 m’/fed 550 5.70 10 m*/fed. 553 573 597 2g/L 576 586 6.06
1120 m*/fed 542 555 594 20 m’fed 549 5.62 5.85 4g/L 5352 569 590
1680 m*/fed 529 541 574 30 m’ffed 5.38 35.53 5.69 6g/L 529 3543 35.66
2240 m’/fed 563 40 m*/fed 522 535 556  Sg/L 505 525 545
L.S.D. at 5% 0.053 0.062 0.022 L.S.D.at5% 0.043 06,047 0.033 L.S.D. at 5% 0.032 0.044 0.031
LS.D.at1% 0.088 0.103 0.036 L.S.D.atl% 0.059 0.064 0.045 L.S.P.at1%  0.043 0.058 0.042

Table 3-b;.Interaction between irrigation and poultry manures

Season i 2 3
o - =) ] = ] = = ] - ) =]
ultry manures o & o8 o & af =8 o4& - S o o o2& &8 &
. e LT - — e L o =+ — A e bt
Irrigation g = ] g & E B E = E = =
560 m>/fed 5.63 5,54 547 535 587 586 5.59 5.50
1120 m*/fed 583 549 545 522 576 549 5.60 5.37 6.13 6.10 5.75 577
1680 m’/fed 542 543 5.22 509 556 5.50 5.40 519 597 568 568 5.62
2240 m*/fed 582 576 564 5.28
L.S.D. at 5% 0.075 0.081 0.056
L.S.D. at1% 0.126 0.110 0.077




Table 3- ba. Interaction between irrigation and active dry yeast
im 3]‘5

Season 1"

m 2g/L. 4gl 6gL SgL 2L 4wl 6gll 8g/L 2gL 4gl 6g/L SgL

560 m/fed 5.80 560 539 520 593 584 5.63 541
1120 m’/fed 579 554 531 505 586 574 533 528 6.14 607 589 5.65
1680 m’/fed 568 542 518 489 580 548 532 505 604 589 558 543

2240 m’/fed 598 573 551 5.8
L.S.D. at 5% 0.056 0.076 0.055
L.S.D. at 1% 0.074 0.101 0.072

Table 3- b;. Interaction between poultry manures and active dry yeast

GI0Z (I) ON L§ 104 “Say ouSy 1 Srzvsvz

— Reason T A 3o
Yeast

Poul 2e/l.  4g/l.  6g/L.  Sg/l. 2g/l. 4g/L 6g/L 8g/L 2g/L 4g/l. 6g/L 8g/L
manures

10 m>/fed. 5.90 5.72 5.39 511 6.06 5.8 560 538 621 609 590 569
20 m’/fed 5.88 5.52 537 519 580 577 547 543 608 596 572 5.63
30 m>/fed 5.72 5.49 5.24 506 596 568 540 509 6.07 584 566 5.19
40 m*/fed 553 5.34 5.17 483 564 543 524 509 587 570 537 529
L.S.D.at5% 0.065 0.087 0.063
LS.D.at1% 0.086 0.116 0.084

G6
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Table 3-c. Interaction between irrigation, poultry manures and active dry yeast

Season

15'[_

21’10

30

Yeas
Poultry
manures

Irrigations

2g/L

4L

6g/L

8g/L.

2g/LL

4g/L.

6g/L

8g/L

2g/L

4g/L.  6g/L

8g/L

10 m’/fed.
560 20 m’/fed
m/fed 3 13/ d

40 m’/fed

10 m*/fed.

1120 20 m’/fed

m*/fed 30 m>/fed
40 m*/fed

10 m’/fed.
1680 20 m*/fed

m’/fed 30 m’/fed

40 m>/fed

10 m°/fed.
2240 20 m’/fed
m’/fed 30 m>/fed

40 m>/fed
L.S.D. at 5%
L.S.D. at 1%

6.00
5.90

5.70
5.60
5.90

5.93
5.77
5.57

5.80
5.80
5.70

5.43

5.83
5.47

5.60
5.50
5.73

5.57
3.57
5.30

5.60
5.53
5.30
5.23

5.47
5.43

5.37
5.30
5.40

5.37
3.37
5.10

3.30
5.30
5.00

5.10

0.112
0.149

5.23
5.37

5.20
5.00
5.10

5.10
5.10
4.90

5.00
5.10
4.87
4.60

6.07
6.00

5.97
5.70
6.10

5.70
6.00
5.63
6.00

5.70
3.90

5.60

6.03
5.97

3.77
5.60
5.97

5.67
5.90
5.43

5.63
5.67
5.37

5.27

5.77
5.83

5.50
5.43
5.60

5.17
5.37
5.20

5.43
5.40
5.33

5.10

0.151
0.201

5.60
5.63

5.13
5.27
5.37

5.43
5.13
5.20

5.17
5.23
5.00
4.80

6.33
6.20
6.07
5.97

6.20
6.00
6.10

5.87
6.10
6.03
6.03
5.77

6.23
6.17
5.96
5.90

6.10
5.80
5.90

5.77
5.93
5.90
5.67
543

6.13
6.13
5.63
5.67

5.93
547
5.60

5.33
5.63
5.57
5.73
5.10

" 0.109
0.143

5.83
5.90
5.33
5.53

5.63
5.47
3.10
5.50
5.60
5.53
5.13
4.83
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yeast. It is evident that the
interaction treatments have
significant effect on  proline
content of roselle plant leaves. The
lowest values of proline were
obtained as a result of combination
treatment of 1680 or 2240 m’/fed.
/season + 40m’/fed.  poultry
manures + 8g/L active dry yeast
(4.60, 4.80 or 4.83ug/g fresh wt. in
the three seasons, respectively).
While the highest values of proline
content (6.00, 6.07 or 6.33ug/g
fresh wi. in the three seasons,
respectively) were obtained when
using the lowest levels of water
irrigation (560 or 1120 m’/fed.)
plus the lowest (;uantity of poultry
manures (10 m’/fed.) + the less
weight of active dry yeast (2g/L).
The increase in poultry manures
quantity and concentration of
active dry  yeast resulting
significant decrease in leaf proline
conteni of roselle plants supplied
560 m® water/fed/scason,

Interaction treatment of poultry
manures and active dry yeast have
ameliorative effect against water
stress this due to the following
reasons. Organic manures provided
better soil environment in terms of
physical and chemical properties
(Mishra er al., 1990; Hati et ol.,
2001). Organic fertilizers represent
as storage-house for essential
nutrients needed for plant growth,
however Shepherd and Withers

97

(1999) mentioned that poultry
manures contains approximately
40% of total N in a relatively
easily available mineral form
(ammonical plus Uric N). In
addition, poultry manuress
improve soil water holding
capacity, thus the organic manures
(poultry manuress) keeping water
to save it to plants. On the other
hand, the various positive effects
of applying active dry yeast were
attributed to its content of different
nutrients, higher percentage of
proteins, large amount of Vitamin
B and natural plant growth
hormones (cytokinins) (Ferguson
et al., 1987).

Total Soluble Sugars (TSS)
Percentage in Leaves

Data in Table 4 indicate that
TSS contents in leaves of roselle
plants significantly affected by
rrigation levels, poultry manures
quantities and active dry yeast
concentration.

The main effect of irrigation
rate of 560 and 1120 m’/fed/season
resulted in highly significant
increase in TSS content in leaves
compared to the treatments of
1680m’/fed/season in the first and
sccond seasons. While the
minimum value obtained in the
third season resulted from the
treatment of 2240 m*/fed/season of
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irrigation water amount with
highly  significant differences
comparing with  the  other
treatments Table 4-a;, It is

obviously notice from Table 4-a
that TSS content of Roselle leaves
significantly ~ decreased  with
increasing  poultry  manures
quantities or active dry yeast
concentrations. The lowest values
of TSS recorded by fertilizing
plants with 40 m*/fed.and spraying
plants by 8g/L active dry yeast
during the three seasons. The
results are in harmony with those
obtained by Ismail {2004) on snap
bean. Regarding to the interaction
between irrigation and poultry
manures, the data in Table 4-b,
show that, the TSS content in
leaves affected by this interaction.
Application with 1680m’/fed/season
of irrigatton water amount
combined with 40m’/fed.of poultry
manures gave the lowest values
with significant decrease in TSS
content of leaves in both the first
and second seasons. Moreover,
raising irrigation water amount to
2240m’/fed/season combined with
40m’/fed.of poultry  manures
resulted in significant decrease in
TSS content in leaves in the third
season.

Generally, total soluble sugar
contents of roselle leaves

increased by increasing water
supply quantity in combination
with increasing concentrations of
active dry yeast, but with
insignificant values Table (4 -b,).

Concerning the effect of
interaction treatments between
irrigation and active dry yeast, the
data show insignificant effect for
that interaction. However, a
decrease in T.S.S. percentage in
leaves when increasing the rates of
irrigation water amount from 560
to 2240 m’/fed/scason and active
dry yeast treatments from 2 to 8
gm/L during the three seasons.

The data in Table 4-b; clear the
effect of interaction between
poultry manures and active dry
yeast that it has insignificant effect
on TSS content of roselle leaves.
However, the plants received
40m*/fed.  poultry  manures
combined with 8g/L. active dry
yeast gave the lowest TSS content
of leaves (12.56, 13.00 and
12.00g/100g fresh wt.) during the
three seasons, respectively.

As for the effect of general
interaction treatments between the
three factors (irrigation, poultry
manures and active dry yeast), the
data in Table 4-c show that, these
interaction treatments had not any
significant effect on TSS content



Table 4. Effect of irrigation, poultry manures, active dry yeast treatments and their interactions on
T.S.S. percentage in leaves per plant of roselle plants during the three seasons of 2006, 2007

and 2008
a- The main effects
Irrigation Poultry manures Active dry yeast
Season " nd rd Season nd rd Season .« nd ed
" Treatments 1 2 3 Treatments 1 2 3 Treatments 2 3

560 m/fed 15.67 16.63 10 m°/fed. 14.53 15.03 14,92 2g/L 13.92 1439 14.08
1120 m*/fed 13.65 13.96 1498 20 m’/fed 13.89 1439 14.08 4p/L 13.72° 1444 13.58
1680 m>ed 11.65 12.08 13.85 30 m’ffed 13.44 14.19 13.39 6g/L 13.61 14.03 1344
2240 m*/fed 12.02 40 m*/fed 1275 13.28 12.08 8g/L. 13.36 14.03 13.36

LS.D.at5% 0435 0577 0.780 L.S.D.at5% 0312 0360 0.571 L.S.D.at5% 0356 0371 0433
LS.D.at1% 0722 0938 1293 L.S.D.atl% 0427 0493 0.782 L.S.D, at1% 0845 0698 0.575

Table 4-b,.Interaction between irrigation and poultry manures

Season ™ 570 3
Poultry 10020 30 4 10 20 30 40 10 20 30 40
Irrigation ™ ffed m’/fed m’/fed m’ffed m’fed m’/fed m'/fed m’/fed m’/fed m’/fed m’/fed m’/fed

560 m°/ted  17.08 15.75 1525 14.58 1742 16.50 1642 16.17
1120 m*fed 1408 14.00 13.42 13.08 1475 1400 14.08 13.00 1642 1550 14.67 13.33
1680 m¥fed 1242 1192 11.67 1058 1292 1267 1208 1067 1500 1417 13.50 12.75

2240 m*/fed 1333 1258 12.00 10.17
L.S.D. at 5% 0.540 0.623 NS,
L.S.D. at 1% 0.740 0.889 NS

0107 (1) "ON LE 794 “soy DUy °r SrevSvg
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Table 4-b,. Interaction between irrigation and active dry yeast

Season 1" 2" 3"
Yeast

Irvisation 2g/L 4g/L. 6g/l. 8g/L 2g/L. 4g/L. 6g/L. 8g/L. 2g/LL 4g/L. 6g/LL. 8g/L
560 m*/fed 16.00 15.67 15.58 1542 16.67 1692 1650 1642
1120 m*/fed 13.83 13.75 13.58 1342 14.08 1425 13.67 1383 1550 15.17 14.67 1458
1680 m/fed 11.92 11.75 11.67 11.25 12.42 12.17 1192 11.83 1417 13.42 14.00 13.83
2240 m*/fed 12.58 12.17 11.67 11.67
L.S.D. at 5% NS NS NS
L.S.D. at 1% NS NS NS
Table 4-b;. Interaction between poultry manures and active dry yeast

Season ¥ 2" 3"

Yeas

Poultry 2g/L. 4g/l. 6g/L. 8g/L 2g/l. 4g/L. 6g/L 8g/L. 2g/LL 4g/l. 6g/l. 8g/L
manures
10 m°/fed. 14.89 14.56 14.56 14.11 1533 1533 14.67 14.78 1533 14.78 14.78 14.78
20 m>/fed 14.11 13.89 13.89 13.67 1433 14.78 1433 14,11 14.67 1433 1389 13.44
30 m*/fed 13.78 13.56 13.33 13.11 14.67 14.11 13.78 1422 13.56 13.67 13.11 13.22
40 m>/fed 12.89 12.89 12.67 12.56 1322 13.56 13.33 13.00 12.78 1156 12.00 12.00
L.S.D. at 5% NS NS NS
L.S.D. at 1% NS ‘NS NS




Table 4-c. Interaction between irvigation, poultry manures and active dry yeast

Season

lsii

211(1

3"

ation

Poultry
manures

Irri

Yeas

2g/L

4g/L  6g/L

8g/L

2g/L.

dg/L

6g/L.

8g/1.

2g/L

4g/L  6g/L 8g/L

10 m’/fed.

560 20 m*ffed

3

m/fed 30 13/50q
40 m’/fed
10 m’/fed.
1120 20 m’/fed
m’/fed 30 m’/fed
40 m’/fed
10 m’/fed.
1680 20 m’/fed
m*/fed 30 m’/fed
40 m*/fed
10 m’/fed.
2240 20 m’/fed
m’/fed 30 m*/fed
40 m’/fed

L.S.D. at 5%

L.S.D. at 1%

17.67
16.00

15.67
14.67
14.33
14.33
13.67
13.00
12.67
12.00
12.00
11.00

17.00
15.67

15.33
14.67
14.00
14.00
13.67
13.33
12.67
12.00
11.67
10.67

17.00
15.67

15.00
14.67
14.00
14.00
13.33
13.00
12.67
12.00
11.67
10.33

NS
NS

16.67
15.67

15,00
14.33
14.00
13.67
13.00
13.00
11.67
11.67
11.33
10.33

17.00
16.33

17.00
16.33
15.67
14.00
14.00
12.67
13.33
12.67
13.00
10.67

17.67
16.67

16.33
17.00
[5.33
14.33
14.33
12.00
13.00
13.33
11.67
10.67

17.33
16.67

16.00
16.00
13.67
14.00
13.67
13.33
13.00
12.33
11.67
10.67

NS
NS

17.67
16.33

16.33
15.33
14.33
13.67
14.33
13.00
12.33
12.33
12.00
10.67

16.67
15.67
15.67
14.00
15.67
15.00
13.00
13.60
13.67
13.33
12.00
11.33

17.00
16.00
[5.00
12.67
13.67
14.00
13.67
12.33
13.67
13.00
12.33
9.67

15.67
15.00
14.33
13.67
15.67
14.33
13.33
12.67
13.00
12.33
11.67
9.67

NS
NS

16.33
15.33
13.67
13.00
15.00
13.33
14.00
13.00
13.00
11.67
12.00
10.00
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of roselle leaves in the present
‘study during the three seasons. The
lowest values of TSS content
obtained from the combined
treatment between 1680m’/fed/season
water  irrigation  amount |+
40m’/fed poultry manures + 8g/L
active dry yeast in the first and
second seasons, while in the third
season the decrease carried out
from the interaction between
2240m’/fed/season water irrigation
amount -+  40m’/fed.poultry
manures + 8g/L active dry yeast
gave 10.00 TSS content.

In the present study, application
of poultry manures and active dry
~ yeast showed ameliorative effect
on water relations of roselle plants
grown under drought stress
condition by improving soil water
relations (increase water holding
capacity of the soil) but did not
decrease  sugars  biosynthesis.
However, Ghosh et al. (2004)
found that the total chlorophyll
content in sole sorghum leaves was
higher in poultry manures treated
plots this followed by increase in
total carbohydrate contents. In
addition, Ferguson et al. (1987)
reported that application of active
dry yeast is very effective in
releasing CO; which improves net
photosynthesis and sugars
biosynthesis.

Eisa, ef al.

Leaf Osmotic Pressure

Data in Table 5 show the effect
of irrigation, poultry manures and
active dry yeast on osmotic
pressure in leaves of Roselle
plant.

The results in Table 5-a indicate
that the increase in water irrigation

amount from 560 1o
1680m’/fed/season in the first and
second  seasons  significantly

decreased the osmotic pressure in
rosclle leaves, and the increase in
water irmigation amount to 2240
m’/fed/season in the third season
highly significant decreased leaves
osmotic pressure,

The main effect of poultry
manures was recorded in table 5-
a;. The data indicate that there was
highly significant decrease in the
osmotic pressure of roselle leaves
by increasing the rate of pouliry
manures from 10 to 40 m*/fed.on
the three seasons. The same trend
was observed as a result of foliar
application of active dry yeast.
However, the minimum values of
osmotic pressure in leaves (11.52,
12.32 and 11.48) obtained by
applied the high rate of active dry
yeast (8g/L) in the three seasons,
respectively.  Similar  results
obtained by Ahmed ef al (1998)
and Hassan (2007) on roselle
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plants, El-Ghadban ef a/. (2003) on
castor bean and Ahmed (1998) on
matjoram plants.

The effect of interaction
between irrigation and poultry
manures on osmotic pressure of
Roselle leaves recorded in table 5 -
by, the data revealed a significant
decrease in osmotic pressure of
roselle leaves by increasing the
amount of water supply from 560
to 2240m’/fed/season and quantity
of poultry manures from 10 to 40
m’/fed.in the three studied seasons.
These resuits are in harmony with
those obtained by Ismail {2004) on
snap bean and Nour (2005) on
cowpea.

Table 5-by shows the effect of
interaction between irrigation and
active dry yeast. the recorded data
showed that the osmotic pressure
of rosclle leaves affected by the
interaction between irrigation and
active dry yeast treatments and the
minimum values were obtained
when applied water irrigation
amount at  1680m’/fed/season
combined with active dry yeast at
8g/l. in the first and second
seasons. However, using the
treatment of irrigation rate at
2240m’/fed/season combined with
active dry yeast at 8g/L resulted in
the lowest values of osmotic
pressure of leaves.

103

The effect of iateraction
between poultry manures and
active dry yeast treatments were
shown in Table 5-bs. The results
appeared mno significant effect of
interaction ~ between  poultry
manures and active dry yeast on
osmotic pressure of rosclle leaves
in the three seasoms. Application
the treatment of poultry manures at
40m°/fed.combined with active dry
yeast at 8g/L resulted in the lowest
values of osmotic pressure in
roselle leaves (10.71, 11.17 and
10.37) during the three scasons,
respectively.

Table 5-c¢ show the effect of
interaction between amount of
water supply, poultry manures and
active dry yeast. The recorded data
show insignificant decrease in the
osmotic pressurc of Roselle lcaves
as a result of increasing the amount
of water supply and quantity of
pouliry manures and concentration
of active dry yeast collectively in
the three seasons. While increasing
the amount of irrigation water to
1680 m*/fed/season combined with
the highest rate of poultry manures
at 40m’/fed.and the highest rate of
active dry yeast at 6g/L resulted
the mintmum value of osmotic
pressure in leaves of Roselle plant
(8.57 and 5.57) in the first and
second  seasons, respectively.
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Table 5. Effect of irrigation, poultry manures, active dry yeast treatments and their interactions on
osmotic pressure in leaves per plant of roselle plants during the three seasons of 2006,

2007 and 2008

a- The main effects :
Irrigation Poultry manures Active dry yeast

Season st nd vd Season st od rd Season st nd rd
Treatments . 1 2 3 Treatments 2 3 Treatments 1 2 3
560 m'/fed 13.88 15.16 10 m’/fed. 12.71 13.57 1292 2g/L 12.08 12.63 12.29
1120 m*fed  11.67 12.08 1334 20 m’/fed 12.04 12.55 12.18 4g/L 11.88 12.75 11.74
1680 m/fed  9.80 1021 11.77 30 m'/ed 11.59 1237 11.50 6g/L 11.77 12.23 11.60
2240 m’/fed 10.22 40 m*/fed 10.90 11.44 10.52 Sg/L 11.52 12.32 11.48

L.S.D.at5% 0447 0.726 0.148 L.S.D.at5% 0311 0452 0459 L.S.D.at5% 0360 NS 0397
LS.D.at1% 0.741 1.205 0.245 L.S.D.at1% 0.426 0.620 0.629 L.S.D.at1% 0.985 NS 0.526

Table 5- by, Interaction between irrigation and poultry manures

~Season i 200 3

nf;‘:l“‘:ﬁg 10 20 30 40 10 20 30 40 10 20 30 40
Irrigation m’/fed m’/fed m’/fed m*/fed m’fed m’fed m/fed mMed m’/fed m’/fed m’/fed m*/fed
560 m°/ffed 1541 13.95 1343 12.72 16.79 14.76 14.67 14.40
1120 m’ffed 1220 12,12 153 11.20 1290 12.12 1220 11.11 1449 1386 1298 12.04
1680 m*/fed 1054 10.06 982 880 11.03 1078 1022 8.79 12.81 11.80 1138 11.11

2240 m*/fed 11.45 1087 10.14 8.41
L.S.D. at 5% 0.53¢6 0.783 NS
L.S.D. at 1% 1.739 1.026 NS




Table 5- b,. Interaction between irrigation and active dry yeast
2 30

Season 1

YeaStIrrigation 2g/L 4g/L 6g/L 8g/L 2g/l. 4g/L 6g/L 8g/l. 2g/LL 4g/l.  6g/L 8g/L

560 m’/fed 1424 13.88 13.79 13.90 15.12 15.56 14.93 15.02
1120 m*/fed 11.95 11.86 11,70 11.53 1222 1239 11.78 11.95 13.60 13.53 13.25 13.00

1680 m’/fed 10.06 990 982 943 1055 1031 998 998 1256 1137 11.55 11.62

2240 m°>/fed 10.72 1032 9.99 984
L.S.D. at 5% NS NS NS
L.S.D. at 1% NS NS NS

Table S- bs. Interaction between poultry manures and active dry yeast
7

Season
Yeast
Pouitry 2g/L.  4g/I.  6g/L. 8¢/ 2g/L. 4g/L.  o6g/L. 8g/l. 2g/L. 4g/l. 6g/L. 8g/L

manures
10 m’/fed. 13.10 12,74 1274 1229 13.76 1401 13.08 1344 1329 1259 1295 1283
20 m’/fed 1227 12,04 12.04 11.82 1249 1295 1250 1227 12.83 1249 12.01 11.38

30 m*/fed 1192 1171 1147 1126 12.85 1229 1194 1239 11.81 11.82 11.03 11.34

40 m’/fed 11.04 11.04 1083 1071 1141 11.76 1140 11.17 11.24 10.06 1040 1037
L.S.D. at 5% NS NS NS

L.S.D. at 1% NS NS NS

3!11
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Table 5-c. Interaction between irrigation, poultry manures and active dry yeast

e Season 1* 28¢ 3"
.‘g Yeast
% Poultry 201, 4g/1. 6p1 8gl. 29/l 4L 6gL 8gL 2L 4gL G6g/L 8g/L
manures
—
10 m/fed. 16.07 1532 1532 14.93 1599 1740 1635 17.40
560 20m’fed 1422 13.86 13.86 13.86 1458 1497 1493 14.58
m’/fed 30 m¥/fed 13.86 13.52 13.16 [3.16 1532 14.58 1422 14.58
40 m’/fed  12.80 12.81 12.80 12.40 14.58 1529 14.22 13.52
10 m°Afed. 1246 12.12 12,12 12.12 1386 13.52 11.77 1246 1458 1458 1422 1458
1120 20m’/fed 1246 12.12 1212 11.78 1212 1246 12.12 11.77 1350 14.58 13.50 13.86
m*/fed 30 m*fed 11.78 11.78 1143 11.12 12.12 1246 11.78 12.46 13.86 13.50 1246 12.12
40m’fed 11.12 1143 11.12 11.12 1077 11.12 1143 11.12 1246 11.46 12.80 11.43
10 m%/fed. 10.78 10.78 10.78 9.82 11.43 11.12 11.12 10.46 13.52 11.43 13.50 12.80
1680 20m’/ffed 10.14 10.14 10.14 982 1077 11.43 1046 1046 13.52 11.77 1143 1046
m’/fed 30 m*/fed 10.14 982 982 951 11.12 9.8 982 1014 1143 11.50 10.80 11.78
40m’fed 9.19 887 857 857 887 889 854 887 1178 1077 1046 1143
10 m’/fed. 11.78 11.77 1112 11.12
2240 20 m*/fed 1146 11.12 11.09 9.83
m’/fed 30 m’/fed 10.14 1046 9.82 10.14
40 m’/fed 950 795 795 826
L.S.D. at 5% NS NS 1.373
L.S.D, at 1% NS NS 2.016
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Increasing  irrigation  water
amount to 2240 m’/fed/season
when combined with poultry
manures at 40m’/fed/season plus 4
or 6g/L. of active dry yeast resulted
in the lowest osmotic pressure of
Roselle leaves (7.95) during the
third season.

The increase in bound water
and the decrease in free water
stress were mainly due to the
increases in cell sap concentration
and its osmotic pressure resulted
from the conversion of starch into
soluble carbohydrates (Lancher,
1993). Osmotic pressure in plant
tissues changed according to the
concentration of the osmolytes
(e.g., soluble sugars and proline}.
The present results showed that
protine and soluble sugars content
increased in roselle leaves with
decreasing water supply. On the
other hand, adding poultry
manures to the soil and spraying
Roselle plants with active dry
yeast decreased the osmolytes
concentrations and osmotic
pressure, In other words, fertilizing
new reclaimed soils by poultry
manures and spraying plants with
active dry yeast reduced the effect
of water supply shortage by
improving soil water relations
which help plants to grow
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normally as their growth under
mesophytic conditions.

Anatomical Characteristics

Anatomical features of roselle
plants fertilized by different
amounts of poultry manures,
sprayed with active dry yeast and
grown under 1680 m’/fed. water
treatments were shown by Table 6
and Fig.1.

The effect of poultry manures on
the anatomical characteristics of
roselle plants showed in table 6-a.
Generally, the increasing in poultry
manures concentration increased
the anatomical characters recorded
(midvien thickness and width,
midvien vascular bundle thickness
and width, blade thickness,
palisade and  spongy  tissue
thickness, average xylem vessel
diameter and No. of xylem rows in
midvien vascular  bundle).
Increasing the amount of poultry
manures from 10 to 40m’
increased the midvien thickness,
midvien width, average of midvien
bundle thickness, midvien bundle
width, blade thickness, palisade
tissue thickness, spongy ftissue
thickness, and diameter of xylem
vessel by 16.8, 22.8, 26.2, 27.8,
248, 176, 341 and 255%
respectively.
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The stimulation role of organic
‘manure on plant tissues was
reported by Abed (1990) and

Mohamed (1996) on cassava
plants, Medani (1998) on
Ambrosia . artimsiifolia L.,
Mohamed (1999) on Mentha

longifolia L., Agamy (2000} on
Ocimum basilicum L. and Cotula
cinerea Del., Mohamed (2000) on
wheat and broad bean plants and
Mohamed et al. (2001) on roselle
plants.

Table 6-b represents the main
effect of spray roselle plants with
different concentration of active
dry yeast. The data showed
significant difference between the
treated and untreated plants. Leaf
thickness gradually increased by
increasing yeast concentration,
however, increasing yeast dose
from 2g/L to 4, 6, and 8g/L the
blade thickness increased by 5.2,
14.2 and 19.2%, respectively and
the palisade tissue thickness by
8.2, 11.8 and 15.2 respectively.

Table 6-¢ and Fig. 1 show a
positive correlation between dry

yeast and poultry manures
concentrations, however  the
anatomical characters recorded

(midvien thickness and width,
midvien vascular bundle thickness
and width, blade thickness,
palisade and  spongy tissue
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thickness, average xylem vessel
diameter and No. of xylem rows in
midvien vascular  bundle)
increased with increasing yeast and
poultry manures concentrations.
This results agree with these
reported by Mohamed (2005)
found that foliar application of
active dry yeast had stimulative
effect on leaf blade tissues as it
was increased lamina, palisade
tissue and spongy tissue thickness.
In addition, increased the number
of the =xylem wvessels. The
stimulative effect of the active dry
yeast on roselle leaves may be due
to the fact that yeast is a natural
source for cytokinins that stimulate
cell division and expansion; in
addition, it is a source for amino
acids and most nutrients which
play a role in cell division and
expansion.

Conclusion

Results of the present study
indicated that application of
poultry manuress and active dry
yeast has ameliorative effect
against water deficit siress by
improving soil water relations
which leads to improving water
relations of the plant tissues and
increasing blade, palisade tissue
and spongy tissue thickness and
number of xylem elements.



Table 6. Effect of poultry manures, active dry yeast and their interactions on anatomical

characteristics of roselle plant leaves during third season
a- The main effects Poultry manures

Average No. of

Midvien Midvien xylem xylem

Palisade Spongy

Midvien Midvien Blade

Poultry . . bundle bhundle . tissue tissue .
maguress thick. () width (1) o 4y width(n P ek, o) thick. () fossel | roms i
m /led. () V.B.

(um)
10 393469  3952.72 809.41 2003.10 68322  278.00 334.78 85.88 22
20 4143.69 4314.54 903.35 2314.57 743.28  294.10 378.94 95.66 22
30 447575  4300.85 902.97 2478.10 75197  311.78 370.94 95.88 22
40 4593.85 4852.97 102138 2560.25 852.57  327.04 448,69 107.75 25
Table 6- b. The main effects Active dry yeast
T Midvien Midvien Midvien Midvien Blade Pa.llsade S[.)ongy Average No. of xylem
reatment . , bundle bundle . tissue  tissue A
thick. width . . thick. . . xylem vessel  rows in

of dry yeast ™ ) thick. Width () thick. thick. diameter(n) midrib V.B

g/L 1) (D) (1) (1] .

(nm)

2 4062.25 3925.25 781.25 2073.76 691.16 27829 339.10 87.75 20
4 4253.38 4264.32 879.04 2260.60 726.94 301.22 354.82 92.38 22
6 4313.81 4574.44 966.85 2468.38 789.19 311.13 407.88 100.10 24
8 4518.54 4657.07 1009.97 2553.28 823.75 320.28 431.57 104.94 26

OI0Z (I) "ON LS 104 “say DU8Y [ SZvdvy

601
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Table 6-¢c. Interaction between poultry manures and active dry yeast

Active .
Poultry L .. . Midvien Midvien Palisade Spongy  Average  No. of xylem
dry  Midvien Midvien e . . :
manures ] . bundle bundle tissue tissue  xylem vessel rows in
m®/fed. j;ai; thick. () width 42} ey wideny ™ @ hick, (u) thick. (1) diameter(n) midrib V.B.
2 3615.253718.75 803.13 1874.13 631.75 271.13 292.25 79.00 20
10 4 3795.88 3802.88 758.25 1880.75 657.63 275.38 310.88 82.63 20
6 3863.50 4057.63 826.13 2059.50 700.25 280.25 352.00 85.63 23
8 4464.13 4231.63 850.13 2198.00 743.25 285.25 384.00 96.25 23
2 3788.38 3352.38 771.63 1723.13 704.060 270.00 361.25 86.13 15
20 4 4182.75 4388.75 756.13 2440.50 728.63 2A6.38 372.75 93.25 24
6 4201.75 4729.13 998.50 2474.75 751.25 298.75 382.75 94.50 24
8 4401.88 4787.881087.13 2619.88 789.25 321.25 399.00 108.75 25
2 4424.38 4055.38 743.75 2384.38 616.38 258.13 288.00 90.50 21
30 4 4430.00 4066.75 944.13 2284.88 662.38 277.50 315.38 91.75 21
6 447225 4513.38 890.75 2606.13 854.00 358.25 428.00 98.75 23
8 4576.38 4567.88 1033.25 2637.00 875.13 323,25 45238 102.50 24
2 4421.00 4574.50 806.50 2313.38 812.50 313.88 414.88 95.38 23
40 4 4604.88 4798.88 1057.63 2436.25 859.13 365.63 420.25 101.88 23
6 4717.754997.63 1152.00 2733.13 851.25 307.25 468.75 121.50 24
8 4631.75 5040.88 1069.38 2758.25 B87.38 321.38 490.88 112.25 30
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20 m3 liil pocy mowures ¥ 6 gk, yeast Eﬂm:h'l’ed.f'mm'ymalum+ﬂgﬂ.yeast

Fig.1. Effect of Interaction between poultry manures and active dry
yeast on anatomical characteristics of roselle plant leaves
during third season (X100)
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Fig. 1. Cont.

40 m3 ffed. poultry manures + 6 g/L. yeast 40 m3 /fed. poultry manures + 8 g/L. yeast
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