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Abstract

Field trials were conducted in Egypt during two successive sea-
sons 1996 and 1997, to assess the effect of active dry yeast and farm
yard chicken and animal manure on the growth, fruiting and active sub-
stances of roselle plant (Hibiscus sabdariffa L.)

The active dry yeast were applied as foliar spray with the three
concentrations 0, 1 and 2 gm/L during different stages of growth. The
data showed that the treatment with 2gm/L. with the vegetative, flow-
ering and fruiting stage improving significantly growth, yield of calyxes
and active substance.

Chicken and animal manure which were treated at the level 14,
18, 25 and 27 m3 feddan enhanced the growth, quantity and quality of
calyxes, particularly at the low rates.

INTRODUCTION

Roselle plant (Hibiscus sabdariffa) Fam. Malvaceae, now cultivated in
Egypt, is a small bush, originally from the Sudan Ceylon, and tropical region of
Mexico. The dried fleshy sepals contian a red water soluble pigment, a mixture of
organic acids (malic, citric, tartaric) and hibiscus acid. It tastes acid tonic, well
tolerated by patients with fever. It also used to give medicine an acidic flavor
and as a refreshing lissome which is mildly iaxative, it is also prepared as sa-
chets of powdered rose hip teas Paris (1977). It has antibacterial and fungal and
diuretic activities Caceres et al. (1987), Guerin and Reveillere, (1984); Shihata
et al. (1983). Furthermore, the seeds are a source of vegetable oil and proteins
Al-wandawi et al., (1984); Rukmini, (1985).

Biofertilization of Horticultural crops had drawn the attention of research
workers and had become in the last few decades a positive alternative to chemi-
cal fertilizers. Biofertilizers are reasonably more safer to the “environment com-
pared to nitrogen chemical fertilizers.

The various positive effect of applying active dry yeast was attributed to
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its own contents of different nutrients, high percentage of protein, larger amounts
of vitamin. B and natural plant growth regulators such as cytokinins. In addition, of
soluble phosphate will readily only combine with cation in soil solution to form low
solubility substances called phosphate fixation. This is dominant with high soil pH and
greater percentage of calcium carbonate. Soil microorganisms which convert the in-
soluble form of phosphorus to soluble one play an important role in supplying the
plants with available phosphorus. (Ahmed et al., 1997).

Subba Rao (1984) and Ahmed et al. (1995) mentioned that active dry yeast as
a foliar fertilizer enhanced growth and trees nutritional status.

Ahmed et al, (1997) on Red Romy grapevines revealed that fertilizing the
vines with active dry yeast caused material improvement in shoot length, leaf area
and thickness, and effectively enhanced the nutritional status of the vines. In the ad-
dition, a great promotion on growth and nutritional status of Red Roomy grapevines
occurred as a result of supplying the vines with active dry yeast as foliage spraying
at 0.1%.

Akl et al., (1997) found that the improvement occurred in berry set, yield and
physical and chemical properties in vines treated with active dry yeast as foliar
spray at 0.1%.

Concerning chemical analysis of the active dry yeast, Ahmed et al, (1997)
found that the dry yeast contained, protein 34.87%, ash 7.55%, Glycogen 6.54%,
fats 2.9% and cellulose 4.92%.

N.R.P. (1977) Reported the analysis of dry yeast which revealed and it was

. dry matter 93%, protein 47.2% arginine 2.6% glycine 2.6%, histidine 1.4%, iso-

laysine 2.9%, lauicine 3.5%, lysine 3.8%, methionine cystine 0.6%, phenyl-alanine
3%, tyrosine 2.1%, threonine, 2.6% tryptophan 0.5%, and vitamin B 2.9%.

Concerning the effect of farm yard manure on some plants and soil, Njaroge et
al., (1990) on a studying of the effect of planting hole size and farm yard manure
rates on Arabic coffee, it was found that for good establishment, the planting hole
should not be less than 45 x 45 cm in size and the FYM rate should not exceed 50%
of mixture with top soil.

Aflatuni et al. (1993) studied the effect of manure composter with drum com-
positor on aromatic plants majoram, hysop, oregano, ami, shyssop, pepperment,
caraway, basil and dragonhead. The composted manure was used to obtain No.4 -1.0
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Kg/ 100m3 Another soil which plants transplanted had been treated with inorganic
fertilizer of composted manure to give the same N content (0.4 - 1.0 kg N/100 m2)
herb dry matter yields were greater with manure for majoram, oregano and pep-
perment. The percentage content of essential oil was higher for plants fertilized
with manure with the exception of peppermint.

The following review concerns the effect of application FYM on the soil and
nutrients:

Organic manure holds moisture, maintains sufficient pore spaces to permit
good air circulation and drainage of the excessive water produced and composts
from plant residues and animal dropping, are one type of humus which contributes to
the soil fertility (Schachtschable, 1979).

Zhang et al. (1993) stated that application of pig and cattle manure increased
all P fraction in soils. The availability of P from manures increased after incubation
because of the transformation of moderately label and resistant P fractions into la-
bel P fraction.

Patiram (1994) found that application of goat manure increased organic mat-
ter content, pH, CEC, potential K buffering capacity and exchangeable K, Ca, and Mg,
which decreasing exchangeable ?II surface samples of acidic.

MATERIALS AND METHODS
Experiment 1

This investigation was carried out during two successive growth seasons of
1996 and 1997 at the experimental farm of Kaha Research Farm (Kaluobia), A.R.C.

Seeds of roselle (Hibiscus sabdariffa, L.) (cvs. Shia 17 light red) were sown
in the nursery bed on April, 3rd in both seasons. After 45 days and when the seedl-
ings were reached 15 cm height, they were transplanted, and each plot contained 4
rows (60 cm wide with 4m length), the area of each plot was (4 x 2.4 m2), seedl-
ings were planted 50 cm. apart.

The application of active dry yeast (Saccharomyces cerevisiae) was used as
foliar spray with three concentrations (0, 1 and 2 gm./L.) during the growing sea-
son and the treatments were as follows:

1. Once at the vegetative stage (July 15th).
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2. Once at the flowering stage (Aug. 28th).
3. Once at fruiting stage (Sep. 25th).
4. Three times at vegetative, at flowering and at fruiting stages.

The design of the experiment was split plots with three replicates, the main
plots were the number of spras, the plants received and the sub plots were the dif-
ferent concentrations used of the dry yeast.

Soil analysis was carried out in Water and Soil Lab. (A.R.C), and the obtained
results are shown in Table a. The plants did not receive any of chemical fertilizers
and all agricultural practices were undertaker.

At harvest stage (Oct. 15th) the following data were recorded per piant:
1. Plant height. 2. Number of branches.

3. Fresh and dry weights of the aerial parts of plant without fruits.

4. Number and weights of fresh fruits.

5. Fresh and dry weights of calyxes.

6. Seed yield.

The acid was determined by the titration with 0.1 NaoH. A known volume of

the water extract was used. The results were calculated as citric acid (A.O.A.C.
1962).

The extraction of total anthocyanins pigments was done by using Ethyl aichol.
According to the method described by Tribor and Francis (1968) and the determina-
tion of total anthocyanins was made according to the method of Fuleki and Francis
(1968), developed by Du and Francis (1973).

Fixed oil of seeds was extracted by using hexane in soxhlet apparatus.

Results obtained were statistically analyzed according to the method de-
scribed by Steel and Torrie 1980 using N.L.S.D.

Table a. Analytical data of the soil at the experiment field.

Season | EC dsM-1 Cations me/L Anaions Me/L

Ca++ Mg++ Na+ K+ Co3-- | HCO-3 | CL- So4--

TSt 0.49 [1.38 0.85 1.60 5.22 & 2.25 1094 | 0.6
2nd 0.59 |1.65 1.32 2.00 0.22 g 2.13 |1.88 | 1.40

1:5 Soil water extr.
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Experiment i

Field trials were conducted during two seasons of 1996 and 1997 at the ex-
perimental Kaha Research Farm (Kalubia).

Two kinds of farm yard manure were used, the first was chicken manure and
the animal manure was the second one. The chemical analysis of fertilizers and the
soil were done at Water and Soil Lab. (A.R.C) obtained results are shown in tables
(a) and (b). Seed were sown in nursery bed on 3rd Apr. Four levels of either ferti-
lizers were used and mixed well before experimentation.

Seedlings were transplanting to the field after 45 days from the sowing (15
cm). Each plot contained 4 rows (60 cm. Wide) with 3m. length). The area of each
plot was 3 x 2.4mZ2.

The design of the experiment was split-split plots with three replicatcs, the
main plots were the kind of FYM, and the sub plot, were the different of manure lev-
els and the sub-sub were the planting spaces.

The four rates of each fertilizer were 14, 18, 25 and 27m3/fed. and the
planting distancees were 40, 50 and 60 cm.

The plants didn't receive any chemical fertilizers and all the agricultural
practiccs were performed.

At harvest stage (October 12th) the data were recorded as mentioned in the
experiment |.

The acid,total anthocyanin and fixed oil were done as described in experiment |.
RESULTS AND DISCUSSION
Experiment |I:

1. Effect of spraying active dry yeast on the vegetative growth of
roselle plant

It is evident from the data in Fig. 1 and 2 that the application of active dry
yeast as a foliar spray improved the growth of plants (plant height, number of bra-
nches and fresh and dry weights of the aerial parts of plant). By increasing the con-
centration plants growth was more improved.
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The data also showed that, the growth of roselle plant significantly increased
when the plant received three applications at vegetative, flowering and at fruiting

stages.

The maximum growth was obtained when the plant were treated with 2gm/L
at the three growth stages.

Il. Effect of spraying active dry yeast on the fruiting of roselle
plant .

II. 1: Number and weight of fresh fruits

Data in Fig. 2 obviously revealed that spraying different concentrations of ac-
tive dry yeast significantly increased both the number fresh weight of fruits than
the untreated plants. The data also showed that there were statistically significant
increases in number and weight of fruits when the plants were treated at the three
growth stages at the rate of 2 gm/L.

Table b. Analytical data of chicken and animal manure before adding to the experi-

ment.
Organic Fertilizer Chicken Manure Animal Manure
Report 1st Season 2nd Season 1st Season 2 nd Season
Weight of m3/kg (denisty) 265 260 332 340
% Humidety 6.9% 8.70 7.6% 8.0
Total nitrogen, % 3.35% 4.1646 1.2% 1.1789
Amonia, mg/kg 910.1 930.1 1.172 1.27.3
< INitrate, mg/kg 713 75.9 917.0 930.1
Total phosphorous % 0.4% 0.73 0.29% 0.68
Total potassium, % 2.15% 1.896 1.75% 1.8565
Organic matter,% 74.34% 36.7615 45.19% 39.4672
Organic carbon,% 43.12% 21.322 27.95% 22.8915
Ash, % 60.121%  63.2389 23:29 60.5328
C:N ratio 5.0:1 5.1:1 18.3:1 19.4:1
Micro elements mg/kg;
* iron 8342.3 8548.6 25346.0 26163.0
* Manganese 196.8 212.5 349.9 327.8
* Copper 50.1 41.2 42.9 43.0
* Zinc 783.8 792.9 80.3 79.3
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Fresh and dry weights of calyxes-and seed yield

Data presented in Table 1 indicate that thére was a significant difference in
the frech and dry weights of roselle calyxes and seed yield when the plants were
treated with the active dry yeast was done compared to the control. The data also
showed that the fresh and dry weights of calyxes significantly increased by in-
creasing the concentrations of dry yeast.

The maximum yield of calyxes and seeds was optained when the plants re-
ceived 2gm/L active dry yeast at the different stages of plant growth.

The heighest yield of dry calyxes per fed. was 462 kg resulting from treat-
ment with (2gm/L dry yeast at the three growth stages).

Effect of spraying active dry yeast on the active substances of
roselle plant during different stages:

Data in Tables 1 show that the active substances of roselle plant (total an-
thocyanine %, acidity % and fixed oil %) were affected by the application of dry
yeast. The total anthocyanine and acidity % significantly increased by increasing the
concentration. They significantly increased when the plants were treated with the
different concentrations at the three growth stages. The maximum percentage were
obtained when the plant were treated with 2 gm/L.

Seed oil % insignificantiy increased by increasing the concentration of the dry
yeast.

The important role of yeast in enhancing the growth and yield of roselle plant
could be attributed to its greater content of minerals particularly N, P and K and
_certain natural hormones. In addition, the increase in the release of carbon dioxide
through fermentation process effectively stimulates photosynthesis and accelerates
the biosynthesis of carbohydrates. Also, yeast is probably responsible for facilitat-
ing the opening of stomata in the leaves as well as serving as wetting agent for the
spraying solutions. The beneficial effect of yeasts on plants was supported by the
results of Tarrow and Nakase (1 975) and Subbo Rao (1984). They showed that ac-
tive dry yeast contains high amounts of four vitamins, especially B which plays an
important role in improving growth and controlling the incidence of fungi diseases. It
contains some natural plant growth regulators such as cytokinins. The application of
active dry yeast reduced at a low extent the great use of insecticides which caused
an adverse effect on growth and productivity of the plant.
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Experiment |l

1. The effect of kind and levels of manure, and planting spaces on
the vegetative growth, per plant:

The application of the chicken and animal manure as organic fertilization at the
rates of 14, 18, 25 and 27 m3/Feddan under different spacing had clear effect on
the vegetative growth of roselle plant.

Plant height :

Data presented in Fig. 3 indicate that providing rosolle plants with different
levels of organic manure produced significant differences in plant height. Planting
spaces produced also significant differences. The distance 50 cm was the most suit-
able in this respect.

The application of chicken and animal manure as organic fertilizers had no ef-
fect on plant height the differences were insignificant.

Conccerning the combined effect of three factors on plant height, the interac-
tion between the levels of manure and planting spaces were statistically significant.
On the other hard the combined effect of the source and rates of manures showed in
significant differences.

The interaction between the three factors showed a similar trend. These re-
sults were observed during the two seasons.

Number of branches :

Data shown in Fig. 3 indicated that the application of different rates of organic
manure showed significant differences in number of branches. The data also ineicat-
ed that the second level of chicken manure (18 m3/Feddaan.) produced the highest
number of branches. These results were observed in the two seasons.

Concerning the effect of kind of manure on the branches number, the data was
insignificant in the first season while, it was significant in the second one.

As for the interaction of the factors under study data showed that there were
significant differences when the kind of manure was combined with both planting dis-
tances and different levels of chicken and animal manure. The combined effect of
planting distances with the four levels of organic manure underwent the same trend.
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Fig. 1. Effect of dry yeast on plant height, number of branches and fresh weight of
aerial parts of plants seasons of roselle plant during 1996 and 1997.
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Fig. 2. Effect of dry weight of aerial parts of plants, fruits fresh weight and fresh

weight of calyxes of roselle plant during 1996 and 1997.
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Fig.3. lnteractfve effect of kind, levels of manure and planting space on plant height,
avg. branches and fresh weight of erial parts of plant of roselle plant during
1996 and 1997.
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The interaction between the three factors showed insignificant differences for
branch number. These results were similar in the two seasons.

Fresh and dry weight of the aerial parts of plant :

Data presented in Fig. 3 and 4 revealed that there were significant differences
in the fresh and dry weight of the plants when were treated with ckicken and animal
manures. These trends were observed when the plants were planted with different
spaces. The distance S0cm was the best treatment.

The interaction between the rates of manures and planting distances were sta-
tistically significant, while the interaction between the different kinds of manure
with the rates of application showed insignificant differences in both seasons.

The effect of kind and levels of manure, and planting spaces on
the fruiting:

Number of fruits

The obtained results in Table 4. show that the type of manures had insignifi-
cant effect on the number of fruits per plant.

On the other hand the different levels of manure and different spaces had sig-
nificant effect on the number of fruits.

The interaction between the planting space with both levels and kind of manure
were statistically significant and the best result was attained from the treatment,
(60 cm) space and the lowest rate of chicken manure.

The combined effect of the kind of manure with different planting spaces was
insignificant, the combined between three factors also insignificant.

Fruit fresh weight :

Data recorded in Table 5. showed that the application of different levels and
different spaces showed significant differences in fruit fresh weight.

The data also showed that the interaction between the kinds of manure with
both the rates of application and planting distances were statistically significant.
The interaction between the different rates and different spaces showed a similar
trend.
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Fig.4. Interactive effect of kind, level of manure and planting space on fresh and dry
weight of aerial parts of plant and of rosell plant during 1996 and 1997.
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On the other hand the interaction between the kind of manure, four rates of
application and planting spaces were statistically insignificant. These trends were

observed during two seasons.
Fresh and dry weights of calyxes :

The obtained results in Table 6 and 7 revealed significant differences in fresh
and dry weights of calyxes when the chicken and animal manure applied, the planting
distances indicated a similar trend. The best space was 50cm which produced the
highest yield of calyxes.

On the other hand there were insignificant differences in fresh and dry
weights of calyxes when the plants received different levels of organic manure and
the third level of chicken manure showed the highest weight in both seasons.

Concerning the interaction between the kind of manure and different spaces,
the results were significant.

The combination between the different levels of manure, kind of manure and
different spaces were insignificant, while the interaction between the three factors
showed the same trend. These results were observed during the two seasons.

The data also showed that the yield of dry weight of calyxes per feddan was
420kg, it was obtained from providing the 18m3/Feddan chicken manure at the
space 50cm.

Seed yield:

' Data reported in Table 8 show that the kind of manure, different rates of ap-
plication and planting space had insignificant effect on the seed yield of roselle plant.

The interaction between different spaces with the kind of manure and their
rates were statistically significant, while the interaction between the three factors
was insignificant. These results were similar during the two seasons.

The highest seed yield per feddan was obtained when the plants received the
second level of chicken and animal manures (1 8m3/Fed.), it was calculated per fed-
dan and it ranged from 2220 to 2225 kg, respectively.

The effect of kind and levels manure, and planting spaces on the
active substances of rosell plant:
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Data recorded in Table 9,10 and 11 show the effect of the three factors under
study on the active substances of roselle plant (anthocyanin, acidity% of calyxes
and oil % of seed).

The data show generally that the kind of manure and different planting spaces
had significant diffences. The combination between the different factors also showed

the same trend.

The highest percentages were obtained from applying animal manure with the

second or the third rates.

The values of total anthocyanin and titribable acid % was similar to those ob-
tained by Abou El Fadel et al. (1 993) and Khater and Ahmed (1992).

The percentage of fixed oil of seed were the same to those obtained by Abou El
Fadl et al., (1993) and Khater and Ahmed (1992).

The percentage of fixed oil of seed were the same was those obtained by (Al-
Wand awi et al., 1984).

The organic fertilizers improve the growth and quality of the product and this
is due to the effective role of the organic fertilizers in improving the growth of the
plant and its qualitative properties as it improves the properties of soil and provid-
ing the plant with nutrient elements with their micro or macro elements which are
esscntial to plant.

Our results with organic fertilizers and effects on roselle plant were in ac-
cordance with those obtained by El Nadi et al. (1995) they stated that chicken man-
ure contained the principal elements needed for plant growth. It also had character-
istic, which makes its application to soil many advantages, it has a large content of
nutrients and greater water holding capacity and is also simple and easy to handle.

Tran et al (1995) studied the application of cattle manure on the availability
of soil phosphorus. They found that the application of manure to make signficantly
increased the resin-Na Hco3, NaoH-pi and pt, and increased soil pi forms and main-
tained po fraction.

Nitrates and other elements were analyzed chemically in calyxes of roselle
plant to reecognize that, if the application of organic manure with the toxic materi-
als are safe for human being. It was found from the analysis that these elements are
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less than the aliowed valances for toxicity i.e. the highest levels of organic manures

(25 m3/Feddan) was safe.

RECOMMENDATION

1. It can be recommended to use active dry yeast as foliar spary with 2gm/L three
times at the different stages of plant growth.

2. Organic manure (chicken or animal) could be used to enhance the growth and fruit-
ing with a good yield of dry calyxes without using chemical fertilization.



EFFECT OF ACTIVE DRY YEAST AND ORGANIC MANURE ON ROSELLE PLANT 1141

REFERENCES

1. Abou El-Fadl, L.A., Helmy, E.M.S, Khater, M.R. 1993. Effect of ethephon on gro-
wth, yield and chemical components in Roselle. Egypt, J. Appl. Sci., 8 (3).

2. Aflatuni., A.,Palentic D (ed.); and Putievsky-E. 1993. The effect of manure com-
posted with drum composter on aromatic plants. International symposium on me-
dicinal and aromatic plants. Tiberias on the sea of Galilee, Israil, 2-5 Mar 1993.
Acta-Horticulturae. No. 344, 63-68.

3. Ahmed. F., F., Akl, A.M. El Morsy, F.M and Raggab, M.A. 1997. The beneficial ef-
fect of biofertilizer on red Roomy grapevine (Vitis Vinfera L.). The effect on gro-
wth and vine nutritianal status. Annals of Agri. Sc. Moshtohor. Vol. 35 (1) 489-
495.

4. Ahmed, F.F. Ragab, M.M.A., Gobara, A. A. and Mansour, A.E.M. 1995. The benefi-
cial of Supplying active dry yeast to some nutrients foliage spraying for Anna
apple trees. (Malus domestical.) Symposium on foliar fertilization A technique to
improve productivity and decrease pollution, Cairo, Egypt .

5. Akl, AM. Ahmed, FF., El Moursy, FM. and Ragab, M.A. 1997. The beneficial ef-
fects of biofertilizer on Red Roomy grapevines (Vitis viniferal.) 2 The effect on
berry set. Yield and quality of berrers. Annals of Agric. Sc., Moshtohor, Vol. 45
(1) : 497-502 .

6. Al-Wandawi, H; Al-Shaikhly, K. and Abdel-Rahman, M. 1984. Roselle seeds. A
new protein source. J. Agric. And food chemistry, 32 (3): 510-512.

7. A.O.A.C. 1962. Methods of Analysis of Association of official Agricultural chemi-
sts 5th ed. (C.F. Omar).

11. Caceres, A., Giron, L.M. and Martinez, A.M. 1987. Diuretic activity of plants
used for the treatments of urinary ailments in Guatemala. J. of Ethnopharmacolo-
gy, 19 (3): 133-245.

9. Due, C.T. and Francis, F.J. 1973. Anof roselle (Dep. Food sci. tech. Univ. Massa-
chusetts, Amherst, Mass). Food Sci. 38 (5), 810-12.

10. El-Nadi A.H. Raluie, R.K; R.K. Magid, H.M.A., Sabrah, R.E.A.; and Abdel-Aal S.l.
1995. Chemical, physico-chemical and microbiological examination of town re-
fuse compost and chicken manure as organic fertilizers. Journal of Arid Environ-
ments. 30: 1, 107-113; 21 ref.

11. Fuleki, T. and Frances, F.J. 1968. Quantitative methods of Anthocyanins 1-
Extraction and determination of anthocyanins in cranberries. J. Food Sci, 33
(1): 72.

12. Guerin, J.C. and Reveillere, H.P. 1984. Antifungal activity plant extracts used
in therapy. |. Study of 41 plant extracts against 9 fungal species. Annales Phar-



1142 SHADIA K.A. et al.

13.

14.

15:

16.

17.

18.

195

20.

21.

22.

< 23.

24.

25;

maceutigues Francaises. 42 (6) : 553 559.

Khater, M.R., and Ahmed, S.K., 1992. Effect of sowing dates and planting dis-
tances on vegetative growth, Yield and active substances on roselle plant.
Egypt. J. Appl., 7 (9).

Njoroge, .M. Mwakha, E; Kimemia-J.K. 1990. Effect of planting hole size and
farm yard manure rates on establishment of high density Arabica coffee. Ken-
ya-Coffee. 55 : 640., 775-787; 14 ref.

N.R.P. 1977. Nutrient requirements of domestic Animals, No 1,7th rev. edition.
National Academy of Science, Washington, D.C.

Paris, F.S. 1977. Guide to Medicinal plant, Luther Worth Press; Guildfard and
London.

Patiram. 1994. Effect of organic manure and nitrogen application on potassium
quality intensity relationship in an acid Inceptisol. Journal of the Indian Society
of Soil Science, 42: 1.136-139; 11 ref.

Rukmini, C. 1985. Nutritional significance of unconventional edible oils. Nutrition
News, India 6 (1): 1-3.

Schachtschable, S. 1979. Lehrobuch der B.O. deskunde, Printed in Germany
(F.R.G.) Fedinand enke, Stuttgart.

Shihata, I.M., Hassan, A.B. and El-Mayah, G.Y. 1983. Antibacterial and antifun-
gal activities of Hibiscus sabdariffa and Lawsonia inernia extracts, Bulletin of
Animal Health and Production in Africa. 31 (4): 331-335.

Steel, R.G. and Torrie, J.H. 1980. Principles and procedures of statistics. Mc
Graw Hill Book Company Inc. New York (N.L.SD.), London.

Subba Rao, N.S. 1984. Biofertilizers in Agriculture Oxford. IBH Company. New
Delhi.

Tarrow, D. and Nakase. 1975. DNA base composition of spaces of the genus sac-
charomyces. Antoinc van leeuwenhock, 41, 81.

Tibor, F. and francis, F.J. 1968. Quantitative methods for anthocyanins. | Ex-
traction and determination of total anthocyanin in cranberries. Journal of food
science V.33.

Tran-TS; N, Dayegamige, A; and Thi, Sen, Tran. 1995. Long Term effects of
fertilizers and manure application on the forms availability of soil phosphorus.
Canadian Journal of soil science. 75: 3, 281-285: 82 Rey.

27 Zhang. Y.S; Ni, W.Z; and Sun, X. 1993. Influence of organic manure on organic

phosphorus fraction in soils. Pedosphere, 3: 4, 361-369;18 ref.



EFFECT OF ACTIVE DRY YEAST AND ORGANIC MANURE ON ROSELLE PLANT 1143

HASJSJI‘;,L,;UJ.:Q‘,..MIQMYIJ%__A..AII,_JSB
wsle 3138 waal (algill Hlaie slaie] ¢ sani bl wuls
- e = Tl 31 gl 38 5 — GuSlindl Sgay spae = shally el SGLAM s

s yaaall h&uhlJuhﬁq,@‘ngJﬂleu,Paiwl 13 g i
sl Jyeane s sailly s raddll paill e (ohsaall slasey g slaw) Lygudadl sannidly
L VA4V / V48T Gasel 55 masaya (3 TaaSHSI ol b Busa sl ULl slplly Lalall
73 yaadll ¥ WLyl
3 BLall e Ly (531/paY « S31/paN ¢ Sia) (o8 =152555 Sl B yadll culaasl
Un o 5 graly s mddll saill Un yos Tloadl 5285500 Lo o3 SBL) oLl s dal e
b el S5l it (Al @Bl ety Lata so-add) gadll Ua e (3 LI a5l 5ol
Jal e TipEI
155 gaiall sl s g o SEalasupl 455w LS B 525l
¥ nd aal LS (pladll / YAtV = Yo = VA= V) by Sons Tyl JS o Jan il 35
(‘v...'\.—o.—i.)‘_‘_aubjﬂ.;.ul‘.u
:;b*ﬁ.“e_‘ll:l_‘lﬁﬁl‘}a&‘s_s
:SJT‘-‘AII_E_‘.L'.:’YJI
AUaall ol ll elI3S s csymailly ;aand¥ ] mlaill gad eseal BV Las |0 B omaddl il
— bl sal Jalye paan 5 ol ¥ 5l /paY 5285 @ blall i (o8 edbaball Juadl =ilsy
Losban luall/@als @l paS £1Y Lalall 53 cibacly
L gadadl Baand | a3t Lot
g uaall gasll Lo ,utistl—
fo5 ol smy 8 QUK ol a8 e s 1S Lk ) maaS YA Jalpadl 5830 HIS ()
sanll e Lyt 1,815 d Bus le JS el )30 bibuay Cons ol el iy sbal
Ja il 8 pos 0 Lalakl a3l Sy (Blally gotadl SLadll 53— g o3l sae = Jks) s a3l
el elilis
Listine 1536 Tl yull cans GG Jal gadl oo bale JS o Jelasll G (Y
ace AT Jaal gl plaiid Uls (o5 gpine il sasu ¥ (¥
ULl sl gl yegatill gasll Lo S5 T-0
uinc..leJ.}i'l.:d'a.\.auls‘_j.Sul_,_}JlUL._A‘,JL.J.JJGJ;\ALIQQMIJJL..“JI&&;;,I aas (M
co il Jaana oIS, Balally Lo 5Lt ot ! 5555 SLasll 5595 220
Al all § e ge A Jalyall o yalale JS Jolis Ula b Qpian Sl S5 il o el (¥
Glall il e Jswana el OS5 guian yud 530 d Las G Jool sl oy Jelinll (v
il BB s e’ wie pgale Jymanll 5 aa € VYV 5,0000 Jyanoy oladll pS £Y.)
e 00 el 55 Lalowa poo s SaSI slas e S
ol g g Slaan plaaSaal Ly QaSHSI ol e L, 0 adll plaisis ouaisy
g sl sudy el Lpelaisl edlelall s3a ol Gaa plsdll / Vo VA=V E Y ualls gulall
a;AQILk_\)LAC_AZ:._,L.__.SJIS.u...Yl(rIJ&halq__.L;__.L.Gj,l_,__.i_"ngl Sl o saa J guans
Asedadl soanl planiid Lo sl 5T ln sasa ¥ ol



