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Abstract

To assess the effect of active dry yeast and chicken and cattle
manures on the growth and essential oil content of thyme plant
(Thymus vulgaris, L.), two experiments were carried out at
Baramoon Experimental Station, Dakahlia Govemnorate, Egypt
during the two successive seasons 2003/2004 and 2004/2005.

Chicken and cattle manure (at rates of 12, 18 and 24 m’/fed.)
were added to soil before sowing (during soil preparation). The
active dry yeast was applied as foliar spray with four concentrations
ie, 0, 1, 2 and 3 gm/l three times, after one week from
transplanting, one.month later and another one month later.

The obtained results revealed that kind of manure caused
significant differences on growth characteristics in both two
seasons. Chicken manure gave better performance than cattle
manure. Active dry yeast increased plant performance in all studied
characters. Best growth characteristics were obtained with 24
m3/fed of chicken manure with 3 gm/liter of active dry yeast, at
two seasons.

Interactions between three factors i.e., kind of manure x levels
of manure x active dry yeast levels shown significant differences on
results in most treatments.

INTRODUCTION

Garden Thyme, Thymus vulgaris, L., Fam. Lamiaceae (formerly Labiatae), is an
important aromatic and medicinal plant. Thyme herb is extensively used in the
kitchen, either fresh or dried as one of the most important culinary herb. As a
medicinal herb, thyme used to treat bronchitis, colic, rheumatic fever and other
intestine and stomach disorders (Piccaglia and Marott, 1990). Essential oil of thyme is
extensively used in pharmaceutical industry, i.e. antiseptic of wounds, antifungal
ointment and antiparasitic. Recently, Deans et al,, (1993) reported about other effects
and properties of thyme volatile phenolic oil as antioxidative, antimicrobial, natural
food preservative mammalian age-delaying.

In Egypt, it grows well and widely particularly in Sinai. So, it can be successfully
extended to the newly reclaimed soils in the South El-Wady region.

Yeast treatments were suggested to impose a beneficial role during stress due
to its cytokinin content (Barnett ef a, 1990). It improves the formation and initiation
of flowers due to its-effect on carbohydrates accumulation (Winkler et al,, 1962). Also,
it was reported about its simulator effect on cell division and enlargement, protein
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nucleic acid synthesis and chlorophyll formation (Fathy and Farid, 1996 and Khedr and
Farid, 2000).

Human health has received a great attention nowadays. It was documented that
chemical fertilizers have a pollutant effect on the soil and plants, in turn, on the
human health. Owing to this fact, the scientists are looking forward to substitute the
chemical fertilizers (wholly or partially) with the natural ones like yeast. Therefore,
great attention has been focused on the possibility of using natural and safe
subsistent, i.e. yeast in order to improve plant growth, flowering, fruit setting and total
yield of some horticulture plants (El-Ghadban et af, 2003).

Yeasts were found in the rhizosphere of various plants in different soils and
(Moawad et al, 1986). Although, the numbers of yeast species are low in comparison
with other micro-organisms, many investigators claimed that this group of organisms
seem to play an important role in the soil fertility and they are capable of producing
certain growth promoting substances as hormones, amino acids and vitamins (Monib
et al.,, 1982).

In addition, yeast is a natural source of most nutritional elements (Na, Ca, Fe,
Mg, K, P, Zn and Si) as well as organic compounds (Nagodawithana, 1991). N.R.P.
(1977) stated the analysis of dry yeast which consisted of dry matter 93%, protein
47.2%, arginine 2.6%, glycine 2.6%, histidine 1.4%, isolysine 2.9%, leucine 3.5%,
lysine 3.8%, methionine-cyctine 0.6%, phenyl-alanine 3%, tyrosine 2.1%, threonine
2.6%, tryptophén 0.5%, and vitamin B 2.9%.

The addition of organic matter, improves the physical, chemical and biological
properties of soil and potting mixes, and in turn improving the aeration and drainage
of compacted soils, the water-holding capacity and also increases the soil exchange
capacity i.e. its ability to absorb nutrients (Bryan and Lance, 1991). Organic matter
(chicken manure) produced the highest uptake of all essential nutrients analyzed and
decreased soil pH (Warman, 1990). Cattle manure increased the growth of Ocimum
bacilicum plants (Raviv et al,, 1998).

The objective of the present work was to study the effect of chicken and cattle
manure uses during soil preparation, and to investigate the effect of spraying active
dry yeast as well as their combinations on the growth, yield and volatile oil of thyme
plants, in order to reduce the production cost, reduce the environmental pollution and
to improve soil fertility.

MATERIALS AND METHODS

This study was carried out at the experimental farm of Baramoon Research
Farm, Dakahlia Governorate, Egypt during two successive seasons 2003/2004 and
2004/2005



SHALAN, M. N. et al. 941

Uniform cuttings of 7hymus vulgaris, L. (thyme) about 8-10 cm were taken from
symmetry mother plants grown in the Medicinal and Aromatic Plants Farm in Dokki
and planted in the nursery under shaded conditions for rooting on Oct. 15% 2003 and
2004 seasons. The experimental plot area was (3m x 3m). The ridges were 60 cm
apart. Each plot has 5 rows. The growing were transplanted 45 days after planting in
the nursery. Rooted cuttings were transplanted 25 cm apart on the western side of
each row in an irrigated soil so each plot contains 60 plants.

The application of active dry yeast (Saccharomyces cerevisiae) was done as
foliar spray with four concentrations 0, 1, 2 and 3 gm/I during the growing season,
thus each treated plot would receive 50 cm®. Foliar spray was carried out three times
through the growing season as follows:

1. After one week from transplanting.
2. After one month from the first.
3. After one month from the second application.

Two kinds of farmyard manure were used, chicken manure and cattle manure.
Each kind of manure was applied at three rates (12, 18, and 24 m*/fed) during soil
preparation, thus the treated experimental units received 26, 39 and 51 decimeter®
per plot, respectively.

The design of the experiment was split-split plots with three replicates, the main
plots were the kind of farmyard, the sub-plots were the manure rate, and the sub-sub-
plots were the levels of active dry yeast.

The chemical analysis of fertilizers and soil were done at the Water and Soil Lab. at
Mansoura. The obtained results are shown in Tables (1 and 2).

Table 1. The physical and chemical properties of experimental soil

Sand (%) 15.98 | Total nitrogen (%) 0.63
Silt (%) 36.71 Water soluble phosphorus (%) 0.06
Clay (%) | 4732 | Available potassium (mg/l) 0.07
Organic matter (%) 1.65 Available iron (ppm) T 17.91
Ec mmhos/cm 1.47 Available manganese (ppm) 3.6
P 7.87 __| Available zinc (ppm) 5.3
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Table 2. Analytical data of chicken and cattle manure before adding to the
experimental soil

Organic fertilizer Chicken manure Cattle manure
| i* 2 1® 2

e season season season season
Density (kg/m®) . 332 340 265 260
% humidity 6.90 8.70 7.60 8.00
Total nitrogen % 3.35 4.16 1.20 1.18
Ammonia (mg/kg) 10.10 9.30 1.17 1.27
Nitrate (mg/kg) 71.3 75.9 917.0 930.1
Total phosphorus % 0.49 0.73 0.39 0.68
Total potassium % 2,15 1.90 1.75 1.87
Organic matter % 45.34 36.76 45.19 39.47
Organic carbon % 43.12 31.32 27.95 22.95
C:N 15.0:1 15.1:1 183:1 197%:1
Microelements (mg/kg) p
Iron 834.2 854.9 973.6 988.3
Manganese 196.8 212.5 342.5 327.8
Copper 50.1 41.2 42.9 43.0
Zinc 78.38 79.29 80.3 79.3

The following data were recorded in the samples taken at the harvest date on
June 15% of both seasons:
1. Plant height (cm).
Herb fresh and dry weights (g).
Essential oil percentage.
Essential oil yield (ml).

uos LN

Chemical composition of essential oil: The dehydrated oil was separately
subjected to GLC analysis at the Central Laboratory of Cairo University by GLC
(Varian VISTA series 6000, FID detector). The constituents of essential oil
were identified by matching their retention time (RT) with those of authentic
samples under the same conditions according to Guenther and Joseph (1978).

Statistical analysis:

Data of the present study were statistically analyzed and the differences
between treatment means were considered significant when they are more than least
significant differences (LSD) at the level of 5% according to Steel and Torrie (1980).
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RESULTS AND DISCUSSIONS

Manure applications (chicken and cattle) as organic fertilization at the rates of
12, 18 and 24 m®/fed under four levels of active yeast 0, 1, 2 and 3 gm/I, had obvious
effect on the vegetative growth of thyme plants during 2003/2004 and 2004/2005

seasons.

1. Plant height

Data presented in Table (3) display plant height under different treatments.
Significant difference account to manure kind, the chicken manure significantly
elongated plant height than plants received cattle manure by about 2.14 cm. this
result can be due to the greater percentage nitrogen and potassium for chicken
manure or its capacity to increase plant height. The effects of organic manures
concentrations either for chicken or cattle increase plant height with each
concentration increment, what may also due to increase of nutrition concentrations.
The average plant heights in the first season were 18.77, 22.25, 28.23 and 31.18 for
plants did not yeast treated, treated with 1, 2 and 3 gm/liter, respectively.
Remarkably, the yeast treatments significantly increased plant height and each
increment of yeast percentage significantly added new increment. These results can
be attributed to the stimulation effects of organic compounds produced by yeast cells,
in addition to the nutrition elements excreted from them. Similar results were reported
on different plant (El-Ghadban et al, 2003).

The effects of the first interactions between manure kind with their levels and
with yeast treatments were insignificant, while the first interaction between manure
concentration and yeast concentration was significant. This result displayed that the
best treatment for plant height was the combination between Chicken manure at 24
m’/fed and 3 gm/liter active yeast. These results were assured in the two sez ans.

2. Number of branches ]

Concerning the effect of kind of manures on branches number, the data were
shown in Table (4). Chicken manure realized more branches than obtained with cattle
manure in both two seasons. Data also revealed that different rates of organic manure
gave significant differences in number of branches, increasing manure dose translated
to more branches/plant. The level of chicken manure (24 m’/fed) produced the
highest number of branches. Yeast application until 1 gmy/liter caused significant
increment of branches/plant and any other increment of yeast concentration in this
study increase branching activity. The induction effect of yeast treatment may be due
to stimulation effects of active yeast cells. The obtained results agreed with those
obtained by (El-Ghadban et a/.,, 2003) on Castor bean. All interactions between studied
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treatments were insignificant that mean that the final effect of any combination
accounted for the accumulation additive effect of the three studied factors. The same
trend of those treatments was identical in investigation seasons.

3. Fresh and dry weight (gm) per plant and per plot of thyme plants as
affected by factors under study

Data presented in Tables (5, 6, 7, and 8) revealed that there were significant
differences in the fresh and dry weight per plant and per plot as response to studied
treatments. Chicken manure, compared with cattle manure, significantly increased
both average dry and fresh weights either per plant or per plot in both seasons.
Moreover, increasing manure dose caused significant increments in plant weight and
finally in plot yield. The level of chicken manure 24 m3/fed gave the over-all
improvement of both fresh and dry weight per plant and per plot. Active yeast
application increased both fresh and dry weight of plants and consequently of plots. In
addition, more yeast concentration caused more plant weight either fresh or dray.
Application 3 gm/l established greatest significant weight compared with all remain
levels of active yeast in both two seasons.

The interaction between kind of manure and manure levels as shown in Tables
(5, 6, 7, and 8) recorded statistically significant differences in both two seasons, at the
time that interaction between kind of manure and active yeast levels produced
insignificant differences in first season in opposite of second season concerning of
fresh weight (gm) per plant whereas remain characteristics were significant in both
two seasons. On the other hand, interaction between manure levels and active yeast
levels caused significant differences in both two seasons in suspension of
characteristics under study except it was insignificant in the first season concerning
with dry weight (gm) per plot. The obtained results agreed with those obtained by (El-
Ghadban et al, 2003) on Castor bean plant.

The interactions between the three factors, regardiﬁg fresh weight (gm) per
plant and per plot and dry weight (gm) per plant, were statistically significant in both
two seasons, while they were insignificant attaching with dry weight (gm) per plot in
both two seasons. The best results had obtained when plants received chicken manure
at level 24 m’/fed combined with active dry yeast at level 3 gm/I followed by cattle
manure at level 24 m>/fed interacted with active dry yeast at level 3 gm/I in both two
seasons. The improving in thyme resulted from both kinds of manure and active yeast
application could be interpreted from elongated plants and increasing branches/plant.
The trends from both seasons were nearly identical.
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Effect of kind of manure, manure levels and active dry yeast levels on
volatile oil percentage, volatile oil yield (ml/plant) and mi/plot

Data presented in Tables (9, 10 and 11) illustrated volatile oil production in
thyme plants measured as oil percentage, oil yield/plant and oil yield/plot in response
to manure and active yeast applications and their interactions. Chicken manure
realized better oil percentage, oil yield/plant and oil yield/plot comparing with cattle
manure. Concerning volatile oil percentage, oil yield ml/ plant and ml/ plot, each
increment in manure, ignoring manure kind, increased oil production. These results
mean that the healthy plants, the more productive, regarding volatile oil: Applying
active yeast significantly increased oil production either on percentage evaluation, oil
mi/plant or ml/plot. In addition, every increment in yeast concentration from 1 to 3
gm/liter significantly increases oil production. Similar results were reported on Castor
bean plant (El-Ghadban ef a/, 2003).

Interactions as shown in Tables (9, 10 and 11) revealed that interaction
between kind of manure and manure doses, kind of manure and active dry yeast
concentration, manure doses and active dry yeast concentrations and second
interaction between the three factors displayed statistically significant differences in
both two seasons except volatile oil percentage in first season which showed
insignificant differences. These results suggest important role of the interaction
between those factors and may be a subject for further studies.

Effect of chicken manure levels, cattle manure levels and active dry yeast
levels on chemical structure of essential oil.

As for the kind of fertilizers, the results of GLC analysis in Table (12) showed
that hydrocarbons were decreased from 61.35 to 27.65% with increasing levels of
chicken manure, cattle manure and active dry yeast except both of 12 m®/fed of
chicken manure, 12 m%/fed of cattle manure and 1 gm/l of active dry yeast which
caused increasing in hydrocarbons (64.80, 62.41 and 61.62%, respectively) with p-
cymene and limonene as major components. In general, hydrocarbons determination
(%) recorded the highest value by using the lowest level of fertilizers.

Concerning the oxygenated compounds, treatments generally stimulated the
accumulation of oxygenated compounds to be the maximum with the highest levels 24
m’/fed of both chicken manure, cattle manure and 3 gm/I of active dry yeast. They
were raised from (35.81 to 67.62%). Thymol was the principal oxygenated compound,
which increased from (18.75 to 55.42%). A similar trend was found in case of borneol
from (1.10 to 3.06%). The opposite was true in case of carvacrol from (11.76 to
7.30%). Linalol recorded a percentage of (6.93, 6.90 and 6.88%) by using the
moderate level of chicken manure, cattle manure and active dry yeast, respectively.
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RECOMMENDATION

It can be recommended to use active dry yeast as a foliar spray with 3 gm/I to

improve the growth and characteristics of essential oil of thyme plants.

Organic manure (chicken or cattle) could be used to enhance the growth and

yield of both vegetative growth and essential oil of thyme plants using level of 24
m?>/fed from chicken or cattle manure, without using chemical fertilization.

10.

11.

REFERENCES

Barnett, J. A.,, R. W. Payne and D. Yarrow. 1990. Yeasts, characteristics and
identification. Cambridge University Press, Public. By the Prese Syndicate of the
Univ. of Cambridge Camb. pp. 999.

Bryan, H. H. and C. J. Lance. 1991. Compost trials on vegetables and tropical

" crops. Biocydle., 27: 36-37.

Deans, S. G., E. Simpson, R. C. Noble, A. Macpherson and L. Penzes. 1993.
Natural antioxidants from 7hymus vulgaris essential oils. The beneficial effects
upon mammalian lipid metabolism. Acta Horticulture, 332: 177-182.

El-Ghadban, E. G. E., S. A. Kutb and M. I. Eid. 2003. Effect of foliar spraying
with active dry yeast and complete fertilizer (Sengral) on growth, yield and fixed
oil of ((Ricinus communis L.) plant. Egypt. Pharm. J. Vol. 1, pp 55-66.

Fathy, E. S. L. and S. Farid. 1996. The possibility of using vitamin Bs and yeast
to delay senescence and improve growth and yield of common beans (Phaseolus
vulgaris, L.). ). Agric. Sci., Mansoura Univ., 21 (4): 1415-1423.

Guenther, Z and S. Joseph. 1978. Handbook Series in Chromatography. GRC
Press Inc.

Khedr, Z. M. A. and S. Farid. 2000. Response of naturally virus infected tomato
plants to yeast extract and phosphoric acid application. Annals Agric. Sci.,
Moshtohor, 38 (2): 927-939.

Moawad, H., S. H. Salem, S. M. S. Badr-EIDin, T. Khater and M. Iskandar. 1986.
Yeasts in soils of Egypt. Zbl. Microbiol., 141: 431-435.

Monib, M., M. K. Zahra and R. R. Armanios. 1982. Some biochemical activities of
yeasts isolated from Egyptian Soils. Zbl. Microbiol., 137: 375-380.

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

Nagodawithana, W. T. 1991. Yeast technology. Univ. Foods Corporation
Milwaukee, Wisconsin. Published by Van Nostrand Reinhold New York. P. 273.



12.

13.

14;

15.

16.

SHALAN, M. N. et al. 947

Piccaglia, P. and M. Marott. 1990. Chemical composition of Italian 7hymus
vulgaris L. Chemo type. 21% International Symposium on Essential Oil Lahti,
Final, p. 75.

Raviv, M., R.Reveni and B. Z. Zaidman. 1998. Improved medium for organic
transplants. Division of Organic Agriculture, Ministry of Agric. Agricultural
Research Organization, Israel. Biological Agric. and Hort., 16 (1): 53-64.

Steel, R. C. and J. M. Torrie. 1980. Principles and Procedures of Statistics A.
Biometrical Approach. McGraw-Hill Book Company, New York.

Warman, P. R. 1990. Fertilization with manures and legume intercrops and their
influence on brassica and tomato growth and on tissue and soil copper,
manganese and zinc. Biological Agricultural and Horticulture, 6 (4): 325-335.
(C.F. Hort. Abst.»60: 7204). '

Winkler, A. J., J. A. Cook, W. M. Kliewer and L. A. Lider. 1962. General
Viticulture. Univ. Calif. Press, USA.



EFFECT OF ACTIVE DRY YEAST AND ORGANIC MANURE

ON THYMUS VULGARIS L.

SN=2XgXy SN=2Xgxy
09'T=0xg 90'T=0Xg
SN=2XV SN=0XYy
SN=gXV SN=gxy %S 38 as1
6'0=D2 19'0=2
16'0=4 09'0=9
xx =V *x =V
69'0€ | ££'LT | 592z | 00°6T L6'6T | 8T'LZ | vT'1T | 9L°L1 dmed Xy
8L°EE | £6'6Z | 06'Z | 0807 8E'TE | 87'6T | 92°€T | 64°6T uaxIIYD sues
118 ETSE [ vCOE[ 2L [ 6€CC | Zelt L6'EE | ¥b'8T [ 2L'ST [ ¥ETC | POY W be 5xg
S6°SC SP'IE | YE'8T [ TE'VZ [ 6961 | 0C'SC 9T'TE | SS'8T | Zb'T¢ | £9°'8T | Paj/ Wi 8T sueap
S8'ET €T°0E | £6'/C | 6961 | 19°ZT | 9L'¢cC T¥'8C | 69°£C [ 09°8T [ T€'9T | pay/ W T
(@) (9)
4O sueapy YT'TE | S8'8T | LL'€T | 06°6T | Jo suealy 81'1€ | €2'82 | Sz'ze | L4281 (D) Jo sueapy
Sb'/T YS'E€E [ T1°62 | 22°ST | Sh'1e 00'9Z | TE'TE | 29°92 | TL'v | ¥E'0Z | POy W b
20'SZ 8S'bC £2°6C | L6'9C | TS'EC [ €9°8T | +0'be 9€'¥C | 00°0E | OV'8Z | TH'TC | 29°ZT | Poy/ Wi gt oamed
€0'€C 62°6C | €242 | 18T | 1601 9LTC | 19'LT [ 15°9C | 6G°ZT | 2E'ST | Pay/,wi et
60°0€ TL'9E | 8E'TE | 76'87 | €£°€C bL'8C | T9'SE | 9T0E | €£°9C | bE'ce | POy W b
SE'LT 1€°42 L9°€E | TL'62 | T1'S2 [ S2°02 | 81'9T v0'9C | 2€'TE | TL'8T | Th'EZ | TL'61 | PaJ/ Wi g1 P
99'%C 96'0€ [ 1£'82 | £9°0Z | €8T SL'ET | TT'6T | 88'8Z | ¢9'6T | TEZT | Pay Wt ;
Amv SI9A9) ns a4nuew
(v) ax € [4 I 0 (v) gx € 4 I 0 ainuep 40 pupy
JO suesp) YV suesp Gv S[|9A9] JSeap JO sues|y Y suesp AUV S|2A3| JSeaA
S00Z/¥00T v002/£00C SU0seas

"SU0Seas §00Z/+00C PUe $00Z/£00Z Bulnp suoideaiu) Jy) pue 1seak

Ap aAnoe JO S[9A3] ‘ainuew Jo S|PA3)|

‘ainuew Jo puiy Aq papaye se - suebna smudyy jo (wp) ybiay Jueld ‘€ 9|geL




949

SHALAN, M. N. et al.

SN=2XaxVy SN=0XgXV
SN=0x4g SN=D2Xxg
SN=DXV SN =D2XV¥
SN =8Xxy SN=gxV %S 18 aS1
6'0=D2 0T=D
90=49 L0=8
*% =V *x =V
T'0E | L2 | €92 | T'h2 b'0E | €82 | T'42 | 6'bT aped XY
S'T€ | €0€ [ 1'82 | 6'ST b'EE | £T€ | 062 | 0°L usRold sues
6'0€ TYE[ETE [ E0E [ 87T LTE 6'YE [ STE[OTE[S8T| PAA/WHT
8/t 8°0€ | 0'6Z [ 6'92 | 9'bC v'8C Loc|T6e [8/z|L'ST|  Pay/wigt oxg
LSt 6'82 | £'9Z | ¥ | 9'TC £°92 00 | Zzz [ €Sz | L'ez| P U T suea
(@ (@ )]
40 suesy €T |06 | Z'/Z | 0'ST | 4O Suealy 6'T€ | 8'6 | 0'82 | 0'9Z 40 suea
L'6C__ | 8'TE[Z0E[8'6Z [ 69T T0E |0TE[ZTE|TOE [ €4z | pay/upe
0Lz 69¢  |/L'6c|c8C |79z | 9T Lee €/¢ |T6C |18z [€/T|LvT| PayWBT amed
SvZ 88T |[¥C|6CC|LTe G'sc |ooe[9Se|see (8| Py W
TCE [ 9'9€ | ¥'ZE [ 80E [ 9’82 TEE [ 8UE[BEE[LTE[96C| Pay Wb
T6e L8 | 8TE[L6C|9LT| 95T 403 v'6c | €TE | €0E [ ¥'8C [ £'92 | Pay/ WY uaIyd
89z |16 |/8C|8SC|S€EC 87z | TOE[/L6C|69C|She| payWer
(@) W)
) g glzlT1]o0 ) 4 € | T | T | O | SieAsjaunuely | ainuew jo pujy
JO Sueap Xy suesi\ O EEEEFSEN JO sues|y X Y suesp D) SI9A9] 1SEOA
$002/¥00Z ¥002/€00C sUoseag

*SU0Seas 5002/400Z PUB H00Z/E00Z Bulnp suokoeIRIu J1aY) pue 1seak Aip aae
JO S|9A3| ‘2InueW JO S|9AS] ‘Dinuewl Jo puly Aq paldaye se | suebjna snwAyy 1o Juejd/sayduelq 4o JaqunN b ajqel




EFFECT OF ACTIVE DRY YEAST AND ORGANIC MANURE

950

ON 7HYMUS VULGARIS L.

9T=0Xaxy 9§'T=0Xgxy
PI'T=Dx4d 18T =0Xxg
€6'0=0XVY SN=DXVY
P80 =9XVy PIT=gxVy %S 3@ as1
99'0=2 S0T=D
65'0=¢ 180=49
*xx =Y xx =V
S'bE | TLT1E | 81'82 | €b'bT Lb'bE | TO'TE | bE'ST | $S'ET amed IXY
80°LE | ¢S'SE | 96°C€ | £L'ST 8b'9€ | IG'PE | 69'TE | 19'HT uaxRdIYD Suesi
895 €L'6E | L0°LE] ECVE[ 6942 | 09°€E ST'6E | TL'SE [ 96°TE [ 9v'9C | Pay/ W be 9%g
81°Z€ bLLE [ ETSE [ LTTE|69bC | E€T1E TL9€ | 18°€E [ £6'62 | TObC | Poy/;W 8T suesiy
80°/T Th'0E [ 9982 | 1€°92 | 26'CC | 2oLt ov'0E | 94’82 [ 1122 | 9LTZ | payWi gt
(@) (@ )]
40 sueap L6'SE | T9EE | £S'0E | 01'ST | Jo suesly 8b'SE | 9L°T€ | 10°0€ | 80'bT 40 sueapy
TCTE [ GS'/E [ S8'EE [ 6L°0E | 129 TETE | 09'/€ [ TETE | 12°6C | 19°SC | Pa3/;W bT
08'6C TL'0E | 68°9€ | /8'CE [ €8°/T | SThC | bE'6T 99'6Z | TL'SE [ TE'ZE [ 04°92 [ T6'EC | Pay/ W 8T omeD
Sb'9z  [21IE | Sb'L | T6'SC | €€°2e 90°'ZC | TT°0E [ 2v'8C [ 19'82 [ 11T | Ppoj/ Wzt
€1°LE [ T16'Tv | 6C°0b | £9°ZE | £9°8T 88'SE | 16'0b | TT'6€ | TC'9E | T€'ZC | PO/ Wit
£8'2¢ GO'EE | 6S'8E [ 6E9E | IS'PE | ¢TS5 | Z8'1E 6S'CE | €L°LE | TE'SE | ETEE [ TTbC | PaJ/,W 8T uxoIyD
T[T | €L°0E [ /862 | T2°9Z | ¢S €C 66'9C | T8°0E [ TT'6C | 29°SZ | Tvec | Pa3/ Wzt
(9) sleAs| (v) ainuew
(v) ax £ 4 1 0 (v) ax € 4 T 0 ainuep 40 pupy
4O Suealy Y sueap Gv S|9AD] JSERA JO sueap Y suesiy AUV S[2A3] ISeBA
5002/¥002 $002/£00T Su0Seas

"Suoseas 500z/400Z Pue $00z/£002 Bunnp suondeiR)ul Jjayy pue 1seak Aip
SAIOR JO S[SAS| ‘DInUBW JO S[DAB] ‘ainueLl JO pup| Aq palaye se ] swebina snwAly Jo (3ueid/6) Jybiem ysaid4 °s 3jqel




951

SHALAN, M. N. et al.

6'0=0XgXxXy LT'0=2XgXYy
L0'0=D2Xg ¢ro=0x4d
S0'0=2XVY 0T'0=D0XY
600=9gXxVy IT0=9XYVY %S e dsi
¥0'0=2 L0'0=D
900=9 800=4d
*x =Y *k =Y
6L'C | ¥S'C | ST'CT | 96T 9L'C | LP'T | 9T°C | 88'T s[ed XY
L6'T | ¥8°C | $9°T | 60°C 16'C | 94'C | ¥S'C | L6'T uaOIYD suesp
LT LT'E|96°C | ¥L'T| 12T 69°C b1'€ | 98'C | ¥9'C | CT'C uwu\nE 124 axg
6S°'C 20'E | 18°C | 6¥'C | TO'T 6v'C $6'C | 0L'C | Ob'C | T6'T paj/ W 81 suesp
91°C €p'C | 62T | 01'C | ¥8'T e1e EP'C | 62T | 10T | LT _uwn_\mE [43
(a) (@) 0))
JO suesy 88'C | 69°C | b’ | 2TO'T | JO suesp ¥8'C | 29T | SE'CT | T6'T 40 sues|y
89'C 00°E | TLZ|9%'C | $T°C 18°C T0'€ | 85°C | 8€'C | SO'C paj/ W vz
8€'C 9b'C S6'C | TLC | ETT | ¥6'T Y454 LET 98'C | 8S'C | ¥1'C | I6'T paj/ W 81 |jned
11°C P2 | 61°C|S0CT | 64T 80°C T¥'C | STT | L6'T | 69T paj/ W Z1
16'C SE'E | CTE | TOE | 6C'C [8'C LTE|ET'E] 06'C | 8T'C paJ/W T
€9°C LT 60°€ | 16'C | 94'C | 60°C PS'C 19'C C0°€ | C8'C | 99T | €6'T paj/ W 81 usxRIyd
TEE 9p'C | 8E'C | ¥1°C | 88'T ST'C SP'Z | €EECT | SOT | 64T _u&\ﬁnrwh C1 ¢
9 v)
(v) g € [4 1 0 (v) g € z 1 0 S[oA3} ainuel | 2J4nuew Jo pupy
josuesl | XV suesj DEEEFEEN josuealy | Xy suesy ) S|9AS] SEBA
S00Z/+002 $002/£002 suoseas

"Suosess §002/+00Z Pue $00Z/£002 Bulinp suoieiziul Iayy pue 3seah Aip
BAIR JO S|9A3)] ‘ainuew JO S|PAR| ‘ainuew Jo pupy Aq pajoaye se | suebina snwAy/ jo (30id/6x) ybiam ysald *g s|qeL




EFFECT OF ACTIVE DRY YEAST AND ORGANIC MANURE

952

ON THYMUS VULGARIS L.

[S0=0XagXVy H'0=DXgXy
0b'0=0xg €€°0=0xg
€E0 =D XY LT0=DXY
120=8gxVy 8I'0=9gXxVy %5 e asl
€20=2 6T'0=2
y1'0=9 £10=9
*x =Y % =V
T6'0T | 6£°0T | €2°6 | 00'8 0E'TT | €T°0T | S8'8 | 142 aned IXY
9T'Z1 | €9°'TT | 6£°0T | TH'8 S6'TT | T€'TT | 6€°0T | 90'8 UIYD suespy
LETT C0'ET [ 9121 [ 22’11 | 80'6 10°TT /81 | OL°TT [ 180T [ 89°'8 | PaJ/;W bz
€507 LETT | TS'TT [ OZ0T [ %08 | o0OcoT v0'2l | 60°TT | 28'6 [ 87| pay/wsr oxg
(98 €26 | 9€'6 | 19'8 | 6v'Z £9'8 £6'6 | 8€'6 | bT'8 | TTZ| poj/Wict suesp
(@ (@
Jo suespy ¥S'TT [ T0'TT | TO'0T | 028 | Jo suealy €9'TT | TL'0T | 29'6 | 68°L (D) Jo suesiy
9S°0T [ TETT [ OT'TT | 60°0T | 92'8 LCOT [ €T'TT | 6S°0T | /'6 | OV8 | Paj/ui bz
£9'6 90'0T [ 60CT[OT'IT| 216 | 6L 0S'6 L6 TLTT [ 6S0T | SL'8 [ 87|  pay/wist amed
SZ'8 LE'8 | L6'8 | [+'8 | 0L 158 £8'6 | T¢'6 | £0'8 [06'9 | PajWer
8T'CT [HL'ET [ TZ€T | SECT | Ov'6 9LTT | TH'€T | 2821 [ /8711 [ S6'8 | Paj/ W bg
SL°0T 00'TT | S9'CI [€6°TT [ 8ZTT | ¥1'8| €01 69°0T | Z€'CT | 8S'TT [ 06°07 | 06'Z | Paj/ W gt UyoND
L0'6 80°0T | 926 | SZ'8 | 69°Z ¥8'8 L0°0T | ¥S'6 | T¥'8 [2€Z| pay/Wier
(g) (v)
(v) q € (4 1 0 (v) q € v 1 0 | SleAS] adnuel | ainuew jo pupy
40 sueay X Y suesp Uv S|9AD)| JSeaA 4O sueapy X Y suespy Uv S|9A3| JSEaA
S002/+007 %002/£002 suosesg

Ap dA108 JO S|9A3) ‘BinuBW JO SjaAS)
3

"SU0Seas S00Z/+00Z PUB $002/£007 BuliNp SuojPRISIUI 13U} PUE J5eaA

‘ainuew Jo pupj Aq paaye se - suebina snwAy/ jo (ueid/6) Jyblem Aig */ sjqel




953

SHALAN, M. N. et al.

SN=D2XgXV SN=0XgXxV
L000=0X4d SN=0Xxg
90'0=2XV $0'0=2XV
P00 =8XxV S00=8XV %S5 38 aS1
$0'0=2 £€00=2
200=9 $0'0 =4
sk =Y *x =V
£8'0 | £8'0 | T£'0 | #9'0 16°0 | 18'0 | 1£°0{29'0 i e) IXY
£6'0 | £6'0 | 98'0 | 89'0 96'0 | 06'0 | £8'0 | §9°0 uaxdIYD Suesy
06°0 %07 [ 860 [ S8'0[EL0 88°0 €0'T [ ¥6°0 [ £8°0 [ 69°0 paj/ W $Z
¥8°0 660 | ¢6'0 | 18°0 | S9°0 18°0 /6°0 | 88°0 [ 6£°0 | £9°0 paj/ W 8T oxg
040 vZ°0 | S£°0 | 69°0 [ 09°0 69'0 080 | S£°0 [ 990 | £5°0 paj/ Wzt sueajy
@ (@
40 sues 760 | 88°0 | 820 | 99'0 | jo suealy £6'0 | 980 | ££'0 | £9'0 (D) Jo sueapy
78°0 86'0 | 680 | 140 [ TZ'0 780 66'0 | 5870 | 82°0 | £9°0 Paj/ W T
9L'0 18°0 760 | 68°0 | ££°0 | ¥9°0 920 8L°0 ¥6'0 | G870 [ 020 | €9°0 paj/.W 81 amed
99°'0 290220890850 89°0 6£°0 | 0 | S9°0 | S50 paj/ W Z1
86°0 0T'T[90T [ 660540 ¥6'0 L0'T | €0°'T [ S6°0 220 Paj/ W $T
98'0 880 T0'T | S6'0 | 06'0 [ 99°0 £8'0 S8'0 660 | 160 | £8'0 [ £9°0 paj/cW 81 uyIYD
€L'0 18°0 | 640 | 0270 [ 29°0 1.0 18°0 [ 920 [ £9°0 | 6570 paj/ W T ’
[C)) )
(v) g £ 4 T 0 (v) | € 4 1 0 | S[eAS|3inuely | aJnuew Jo pupy
JO sueay X Y Suesiy Uv S|9A3| I1SEIA JO suespy XV suesp Uv S|9AS| ISB3A
S002/%00C $00Z/£002 LS

'suosess G002/b00Z Pue $002/£00z Bulnp suonoesaiul
1123 pue 1sesh AIp SAIIOR JO S|2A| ‘ainueW JO S|9AS| ‘Binueul Jo puly Aq pajaye se | swebina snwAyy Jo (Jo1d/6%) Jublam Aig *g s|qeL




EFFECT OF ACTIVE DRY YEAST AND ORGANIC MANURE

954

ON 7HYMUS VULGARIS L.

600=0XgXYy €10=0XgXVy
900 =2Xx49 600=2x4g
S0'0=0XVY SN=2XVY
S00=8gXxV 900 =9XVY %S 32 451
$0'0 =2 S00=2
$0'0=9 $00=9
*x = Y *xx =V
€9'T | ¥€'T | 08°0 | 19'0 8S'T | /42T |80 .50 ameD IXY
08'T|9v'T | 60T )220 LT | 8b'T | €0T | SL°0 uaxaIyD) Suealy
T L0Z]69T[ETT]LL0 8E'T S0Z[ 69T [ ¥0T | SLD Pa)/W T Sk
6C1 68'T [ 09T [ 860 | 69°0 SZ1 v8'T | €57 | 60 | S9°0 pa3j/w 81 m:mmw,_
S8°0 [TT|160[220] 790 £8°0 ST'T[ 060120850 paj/w zT
@ (@ J)
40 sueay TLT | Ob'T | 60 | 69°0 | Jo suesy 89'T | 8€'T | 16'0 | 990 40 sueajy
[T €6'T | /6T [S6°0(S9°0 vZT 16'T | 25T [ 260 | 19°0 P3j/ W T
60'T 8T'T TL°T[ 95T | 280 €90 SO'T 111 29T | T¥'T | 1870 | 650 paj/.w 8T amed
£8°0 GZT (680 €90 $S50 18°0 12T [ 680290 | 150 paj/ W zT
95T T2C | 18T | 261 | 060 €S'T 81°C | /8T |[9T'T | 680 Paj/ W T
8Z'T 0b'T 80°C [ ¥9'T | ET'T | L0 9Z'T 8E'T S0Z | S9T [ ETT |10 paj/ w8t uyIYD
88°0 01T [ 670 | 18°0 | £9°0 98°0 60'T | 16'0 | 6£°0 | §9°0 payf W zT
@ (D)
(v) g € 4 1 0 (v) a € 4 T 0 | SleAs|ainuey | ainuew jo pury
JO sues|y X Y suespy Uv S|9A3] ISEaA JO suesp Xy suespy UV S[2A3] JSEaA
5002/%00C ¥002/€002- SUOSEag

'suoseas 500Z/¥00Z Pue $00Z/€002
Buunp suonoessiu; Jidy) pue 3seak Aip AR JO S|9AR| ‘SINUBW JO S[PAS] ‘DInuBRW JO pupy Aq paidaye se | swebina snwAls 3o (%) |10 RejoA '6 jgel




955

SHALAN, M. N. et al.

L10°0=DXgXV

7200 =2 X4 XV

2100=0X%g S§100=20X4d
1000 =2XV €100 =0XV
SE0=9XY 9100 =g XV %5 18 s
£00'0 =D 6000 =2
sz0=9 1100=9
xx =Y xx =Y
81°0 | #1°0 | £0'0 | SO0 81'0 | £1°0 | £0°0 | S0'0 aueD XY
€2'0 | 81°0 | 21°0 | 900 ZZ'0 | L1°0 | T1°0 | 900 udYD Sueal
(T0 /20020 €1°0]£00 91°0 92’0 [ 02°0 [ 21°0 [ 900 paj/ W pT —
¥1°0 €20 | 610 0710]S00 $1°0 220 | £1°0 | 60°0 [ S0'0 paj/ ;W 8T it
80°0 17°0 | 600 | 90°0 | S0°0 /00 210 | 80°0 | S0°0 | 50°0 paj/ W 71
@ (@ J)
40 suesiy 0z°0 | 91°0 | 01°0 | 90°0 | Jo suesi 0z'0 | ST°0 | 60°0 | S0'0 40 suealy
$1°0 %20 | Z1'0 | 010900 »1°0 %20 | 91°0 | 60°0 [ GO0 Paj/W T
110 €10 120 | £10 | £0'0 [ SO° 170 710 610 | G1°0 | Z00 [ SO0 paj/ W 81 amed
00 01°0 | 80°0 | S0'0 | ¥0°0 £0°0 Z1°0 [ 80°0 | S0°0 | ¥0°0 pay/ W ZT
610 0£0 | ¥2'0 | 9T'0 [ 80°0 61°0 620 | $2'0 [ ST'0 [ 800 Pa3y/ W T
ST'0 91'0 92'0 | 02°0 | £1°0 | 9070 $1°0 910 G20 610 2T0][900 paj/;w 81 uaxoIyD
800 210 | 60°0 | £0'0 | SO0 80'0 TT°0 [ 80°0 [ 90°0 | SO0 paj/ W ZT
[€)) W)
(v) g £ [4 1 0 (v) g € 4 1 0 S|9AS] 2InuUBl | S4nuew JO pupy
JO sueay X Y sueapy Uv S|9A3| ISEaA 40 suespy X Y suesap Uv S{PAD] ISeaA
S002/+002 ¥002/€002 SUOSe3S

'Su0sess §002/¥00Z Pue H00Z/£00Z BuLnp suomeIRul JIdy) pue 15eaA Aip aARdR
1O S[aA9] ‘aInuew JO S[PA3] ‘aunuew Jo pupy Aq papaye se ] swebjnA SnuwAtL 4o (quejd/jw) piaIA |10 a|ReIOA ‘0T 3|qeL




EFFECT OF ACTIVE DRY YEAST AND ORGANIC MANURE

956

ON THYMUS VULGARIS L.

§5'0.=0XgXy 89°0=0XgXVy
6€'0=0Xx4 8'0=0Xg
€0=0XxY 6£0=0XV
SE0=89XY Po=9gXxXVy %S 1B as1
wo=2 82°0=D
S¢0=49 0e'0=4d
*x = Y *x = Y
LPT|2TTT| 6'G [0 L'PT | $OT | 96 | L'E 3e) Xy
6'LT | T'HT | 96 [ T9 ELT | 9€T| 88 | T'S uaxoyo Sueap
8'€T ETC{ 9T | ¥0T | TL 0°E€T T2 09T | 96 | 2'S paj/ W v xg
S'T1 8'8T | 8'bI | 0'8 | v'b 801 9LT[9ET| 9L | ¥'b paj/ W 8T sueapy
0'9 88 | 89 | 8Yv | 9€ 6'S 6 | V9 | ¥¥ | 9€ Pay/ W ZT
(@) (@ J)
40 suesiy €91 [L2T | L'L | T'S| Josuespy 091|021 | TL | ¥'p JO suesjy
P11 C6T | 9'€T | 08 [ 8% 80T 261 (821 | TL |0 Paj/W g
6'8 00T 89T | 9'€T | 9'S [ 0'F 9'8 2’6 C'ST | 02T | 9S | 0b paj/ur g1 9ed
b'S 0'8 | S9 | 0b | T€E 8'S 96 | ¥9 | 0F | T€E paj/wzT
£'91 P'ET | T6T [ 8'CI |96 ST CEC|T6I | 02T | ¥9 Paj/W T
6’11 0'€T 8'0C | 09T | ¥'0T | 8% 11 v 0'0C | 2°ST | 96 | 8¢ paj/.w 8T usxoiyo
9'9 96 | ¢L | 9S | 0P 09 88 | ¥'9 [ 8% | 0P pay/ W 1
(@) )
(v) g € Z T 0 (v) g € [4 T 0 S[9A3] alnuely ainueul Jo puny
JO sueajy X Y suesp (D) s|oAs) 3seap JO sues|y X Y sueap [@QEEEEFTEEN
S00Z/%002 $002/€002 Suoseas

413y} pue jsesh Aip SAlPE JO S[PAS| ‘ainuews JO s|aAd

"Su0Seas S002/+00Z PUB $00Z/£00Z Butinp suopoeseu;

‘ainuew Jo pupj Aq papaye se 1 suebnA smwAys jo (30/d/jw) paIA 110 B|IBIOA “TT 3jqeL




957

86'€ o'y 0z's 8C'E 1L'C 09'¢ b’ 00°s oT'L C.¢ umouun
6€°L9 LT'vh [4343 79'L9 6b'bb 18°C€ 899 L0'bY 6T°'1E 18°'SE *dwiod pajeusbAxQ
W' L0°T 98'0 st L0°T 880 6E'1 90'T 9L°0 8€'C joud 8T
S0’ 0S'0 SS°T 90'€ €50 99'T 10°€ 150 €T'T 01T |o3ulog
9L 00'TT Sb'6 'L ST'TT 8’6 0g'L 16'0T 01’6 9L'TT |oideate)
6£'SS 08'vC 9Z'61 w'es 18'%C 6261 96'vS (VA 74 00’61 SL'8T jowAyL
8T'0 06°9 0Z'1t 120 £€6'9 0E'T 910 88'9 01'1 8T , |oojeur
= €9°8¢C 1€'18 1v'29 10'6C 6v'2S 089 S9°LC £8'0S 29°'19 SE'T9 Su0qJed0IpAH
M. 86'T 009 86°TT £0'C 109 90°ZT 16°T 00'9 06'TT 1811 ausuowry
= 0S'¢C e 6L ST 86'€ 0S’L €TC ob'e 0€L ST'S suauidia
M, 0€0 690 640 1€0 SL'0 LS'0 0£'0 89°0 w0 990 BUadIAW
5 0zt 0b'1C 9L'8 622t 6S'1C 18'8 86'TT 86'0C 18'8 9/'8 auauid-¢
o1 00'91 62°0€ 29'01T 2€'9T 0€°CE IT°01 66°ST 98'62 1€ auawA)-d
S€'0 ob'T ob'1 LE'O W W1 €€°0 ob'1 0€'T 6v'T auaydwe)
6,0 'C S0°'C 80 134 ST1'C 640 (0} 24 €0°C $0'C auauid-o
Paj/ew bZ | Paj/w gT | pay/izT | pay/ Wbz | paywer | paywzr | wbg /wb z /wb 1 00 o imodlines
FEEEETENES) EEEENETIE ) S|oAS] 15BaA AIp 2AIDY sjuawieall

*sjusLWIeaI} S|9A3] I15ERA AUp SAjR
pue sjaAs| ainuew sed ‘s|PA3] aJnueW USYDIYD AG PalDaLe Se |10 [eRUSSSD 1 SHebinA snwAiyy Jo abejuasiad syusuodwod [edpupd sy 'ZT djqel




958 EFFECT OF ACTIVE DRY YEAST AND ORGANIC MANURE
ON THYMUS VULGARIS L.

Thymus VulgarisL. 5o 3V i o s sanll slaud) g Adadill 5 il il
Cluzall 8 gall sae 81 gall ¢ Cidall) 3 s daaf Al Plad Al daaa

— el il i adll S se— Gilud] Sigay dpma — dy phanlly Ll UL Cpag pnd
s — 5 sl
el o Audladl slawy o) sl o e Sy Adaiill A 5 pesll s Al 0 s
Atana (B Oty a3 S Cum (Thymus vulgaris L) sie 50 Sl bkl cu 3l cligay
P il Aailae 5 ) peaially Gl &gy Anadd Al (el ) de ) Ja el Cigay
A Sy ol gl Slaw (e Ailida Gl gise ALl Yo 0fY v ¢ Yo ug/Y 0 oY ausa
el 30 (¥ dlae) ol &y Al gl &) gume 32andS (018 / Ta YE VA 1Y) Y any
e (A fpa ¥ e Y ) ¢ Jia) (o @S5 Al L) Aadill A 5 il Caaiid
LN e gl dug By ¢ YN o ged das A5 (SN he gl dmy (LYY ectilads D
Gl (8 bkl cyill sasa s Ay salll o Jalse AN (g Al cOlelil dul ) o

- e 3l
t b L il Gadli S
b sl pal s (8 Ay gine clidia) ) s el ¢ g5 o Ledle Jeanid) i cisa f
< Crvann gall DS

olaf Al el 3 50ea)) ity cdadlall Mo (o Qi o1l gl Slaw Jacl Sy
gyl cilaall JS 8 el

e a8 ] Ta Y Janay ool sl S plasid die Lede Juaniall bl Juadl el
“Oannsall US4 Al foa ¥ 58 i Adadill Adall 5 pedll

Al ey (5 samnll Sandl g 5) oy Ayl a3 Jul go AN G Nl @ ekl
ceDlelial aliea il b 4y gina 15y 58 (Andall Zilall 5 yedll < 3 5y Aariiunal

i foa ¥ 5850 el s e Ly Alial Al 5 jmeall pasiuly Ayl aasiy
oty Jiady Gl DLladll ll plasiad of Sum i [ T YE Jamay 2l sl plaiial
A sLasSl BaauYl plasid e Al isle e 5 Aanally Jla



