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ABSTRACT

A field experiment was carried out during the two successive
seasons of Y«+4 / Y«Ys and Y+V+ / Y)Y to study the effects of
farm yard manure (FYM) at +.+, V¢, Yo and ¥¢ m' / fed. and
biofertilization treatments (phosphorein, Minia Azotein, active dry
yeast (ADYY), phosphorein + Minia Azotein, phosphorein + active
dry yeast and control), as well as, their interaction on the
vegetative growth, essential oil and chemical composition of Salvia
officinalis plants.

Results showed that the application of FYM significantly
increased plant height, number of branches / plant / cut, herb fresh
and dry weights / plant and / fed., essential oil (%0), essential oil
yield / plant and / fed., leaves content of chlorophyll a, b and
carotenoids, as well as, the percentages of N, P and K in the herb
for both cuts during the two seasons. The superiority in all
previous traits was for the plants grown in the soil fertilized with
Yo m"/fed. of FYM as compared with the control.

It was also clear that all biofertilization treatments
significantly increased all investigated parameters compared with
untreated plants. The most effective treatment was (phosphorein +
active dry yeast).

The interaction between FYM and biofertilization treatments
was significant in most cases, for all previous parameters. The best
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interaction treatment was obtained from fertilizing plants with
FYM (¥¢ m"/fed.) in combination with phos. + ADY.

INTRODUCTION

Sage (Salvia officinalis, L.) belongs to family Lamiaceae. It is
considered as remedy for coughs and bad colds, it is included in
gargles and mouth washes. The fresh leaves are used to whiten the
teeth, while the dried leaves are used cosmetically for restore the
natural color to hair that is turning grey (Daisley, Y3AY). It has been
used for different disorders including respiratory infections menstrual
difficulties and digestive complaints. It is also believed to strengthen
the sense and the memory. It is still current in the British
pharmacopoeia as a specific for inflammations of the mouth tongue
and throat. It is used in some pharmaceutical preparations such as
mouth washes, gargles, tooth pastes, employed as a fragrance
components in soaps, shampoo, detergents, antiperspirants, colognes
and perfumes, especially men's fragrances. The oil and oleoresin are
used extensively for flavouring foods (mainly, meat products), soft
drinks alcoholic beverages, especially vermouth. It also serves as a
source of natural anti — oxidants (Lawless, Y44Y; Turgut et al., Y++9
and Chrpovaetal., Y+)+).

Many authors studied the effect of organic manure treatments on
growth, essential oil and chemical composition of aromatic herb plants
as El-Leithy et al. (Y++1); Shala (Y++V); and Khalil et al. (Y++A) on
Salvia officinalis; Mishra and Negi (¥ + %) on Salvia sclarea; Sukhmal
et al. (Y++1) on Mentha arvensis; Abdou et al. (Y+") on clove basil
and Abdou et al. (Y+)Y) on Menta piperita who found that organic
fertilization treatments significantly increased vegetative growth traits,
essential oil parameters, as well as, chemical composition compared
with control (unfertilized plants).

Biofertilization has become in the last few decades a positive
alternative to chemical fertilizers.

The effect of active dry yeast on improving growth and
productivity was shown by EIl-Hindi and EI-Boraie (Y++°) on
marjoram plants; Salman (Y++7) on sweet basil and Ismail (Y++A) on
black cumin. The positive effects of the other used biofertilizers
namely, phosphorein and Minia Azotein were supported by the studies
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of Abou EI-Ela (Y++¢) on sage plants; Helmy (Y:+A) on Nigella
sativa; Abdou et al. (Y++4) on borage plants and Abdou and Ashour
(Y+YY) on jojoba plants.

Therefore, the present work aimed to evaluate the response of
Salvia officinalis plants to FYM and biofertilization treatments.

MATERIALS AND METHODS

This experiment was carried out during the two successive
seasons Of Y++4/Y+Yvand Y+ Y+ /Y)Y at the Floriculture Farm, Fac.
Agric., Minia Univ. to investigate the effect of organic and
biofertilization treatments, as well as, their interaction on the
vegetative growth, essential oil yield and some chemical composition
of Salvia officinalis, L. plants.

V- Plant material:

Seeds of Salvia officinalis were obtained from the Research
Center of Medicinal and Aromatic Plant Section, Giza (Egypt) and
were sown, in an unheated glasshouse, on ) Y December for the two
experimental seasons in clay pots of Y+ cm diameter (Y seeds / pot)
containing a clay : sand as a ratio of Y : Y by volume. The seedlings at
the stage of ¥ — ¢ leaves and A — Y+ cm. in height were transplanted ()
plant / hill) in the experimental field on Y™ March in both seasons.

Y- Layout of the experiment:

The experiment was arranged in a randomized complete blocks
in a split-plot design with three replicates. The main plots (A)
included four levels of farmyard manure (FYM), while six
biofertilization treatments occupied the sub plots (B). Therefore, the
interaction treatments (A x B) were Y¢ treatments. The experimental
unit (plot) was Y x Y m. and containing ¢ rows, ©+ cm. apart. The
seedlings were cultivated in hills, Yo cm. apart between plants in the
row, therefore, each plot contained Y'Y plants.

The physical and chemical analysis of the used soil in both
seasons are shown in Table (A).
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Table A : Physical and chemical properties of the experimental
soil at + — ¥+ cm depth during the two seasons of
\AERRTARREN: 1t AREREVAERR

Value
Soil Character First season Second season
Yhhﬁ/*h\. \‘~\~/\‘~\\
Sand % YALY . YA.QA
S”t96 A Ya.AY
Clay %
Organic matter % Clay loam Clay loam
CaCo, % V.1e V.09
pH () @ v.0) Y.+ 9 Yoy
E. C. (m mhos /cm) V.AY V.Y
Total N % - Vo
Available P %
Exch. K" mgh.. g ol A
EXCh. Ca++ mg/\ g Vo.N¢ Vo.14d
Exch. Na* mg/ .. g Y ToA
___Fe Y\V.Yo YY.\o
DTPA Cu Y.ve Y.o.
Ext. ppm Zn A.oo AYA
___ Mn

Y. Y..0

Y.VY Y.AQ

AYT AANY

¥- Treatments:
¥-\- Main plots (A):

The main plots (A) included the following four levels of
farmyard manure (FYM) :

“YoA-



Physiological studies on sage plant

()) FYM. : without organic manure, (Y) FYM, : Farmyard manure
at Yo m' / fed., (¥) FYM. : Farmyard manure at Yo m" / fed., (£)
FYM; : Farmyard manure at Yo m' / fed.

Farmyard manure was obtained from a private animal farm and
added during preparing the soil for cultivation in the two experimental
seasons. The analysis of FYM was done according to Black et al.
(Y47e) and is shown in Table (B).

Table B: Chemical analysis of the farmyard manure in the present
study for Y+ +4/Y+Y«eand Y+ ) +/Y+ V) seasons.

Content of FYM \ERLYAREN (R ENATER
Organic matter % YV.Yo YV.Vo
0,
Carbon /O Vo.T. Vo.Ve
Total N %
C /N ration AT At
Humidity % YALA V1LY
0,
P % AYY V.44
K %
Fe Y1 . Y4
Zn ppm Vv V.Y
Mn — ava. ¢ AVAT
PH. YVY Y14y
E.C. (m. mhose / cm) ' '
YYV.Y YYv.e
Y.¢o Y.¥)
Voo A Vool

¥-Y- Sub plots (B):
The sub plots were devoted into six treatments of biofertilizers
as follows :
(V)- Control (without any fertilizers). (Y)- Phosphorein (Phos.)
at +.Y g/ plant. (¥)- Minia Azotein (M.A.) at ¢+ ml / plant. (£)-
Active dry yeast (ADY) at © g / |. (°)- Phosphorein + Minia
Azotein (Y + ). (1)- Phosphorein + Active dry yeast (Y + ).
Fresh and active two biofertilizers namely, phosphorein
(containing phosphate dissolving bacteria which was obtained from
Ministry of Agric.), Minia Azotein (M.A.) (containing Azotobacter
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bacteria, free fixed nitrogen) which was obtained from the Laboratory
of Biofertilizers, Dept. of Genetics, Fac. Agric., Minia Univ.) were
applied, either separately or in a mixture, twice to the soil around
each plant at +.Y g / plant of phosphorein (after mixing phosphorein
with double amounts of sand for easy distribution) and ¢+ ml / plant
of M.A. () ml contains Y +" cells of bacteria). The first dose was added
after Y weeks from transplanting (April )*), while the second one was
applied after ¥ weeks from the first cut (July ¥+™) in both seasons and
then plants were irrigated immediately.

Active dry yeast was applied as a foliar spray (¢ g / 1) twice
also at the same schedule mentioned in the two biofertilizers
treatments. The plants were sprayed till run off. The dry matter of
active dry yeast (Saccharomyces cervisia), was ° % and live cells
were V1.1 x Y+" / g. The yeast suspension was prepared by dissolving
dry yeast and sugar together () : Y w/ w) in worm water (YA °C) and
let it stand for two hours before spraying to enhance yeast activity
(Skoog and Miller, Y3ev). Chemical analysis of the dry yeast is
presented in Table (C).

Table C: Chemical analysis of the used active dry yeast.
Protein % Ash % Glycogen % Fats % Cellulose %

YE.AY v.eo n.0¢ Y4 £.4Y

Other agricultural practices were performed regularly as usual
¢- Harvesting:

During each experimental season the plants were harvested
twice. In each harvest, the plants were cut )+ cm. above the soil
surface. The first cut was done on 1™ July. Meanwhile, the second
cut was done in October Y°™ in the two growing seasons.

¢- Data recorded:
¢-1- Vegetative growth parameters:
The following data were recorded at the harvesting time of
each cut :
(V)- Plant height (cm), (Y)- Number of branches / plant. In
addition, the following data of vegetative growth characters were
also calculated : (¥)- Total fresh weight of herb (g / plant / season),
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(£)- Total dry weight of herb (g / plant / season), (°)- Fresh weight
of herb (ton / fed. / season), (1)- Dry weight of herb (ton / fed. /
season).
¢-Y- Chemical composition:

(1)- Chlorophyll a, b and carotenoids in the fresh leaves (mg / g.
fresh weight), (Y)- N, P and K (%) in the dry herb, (¥)- Essential
oil percentage, (¢)- Essential oil yield per plant / season (ml), (°¢)-
Total essential oil yield (liter / fed. / season).

RaRE
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1- Chemical analysis:

1-V- Determination of photosynthetic pigments (mg / g. fresh

weight) :

The three plant pigments namely; chlorophyll a, b and
carotenoids were determined in the fresh leaves of the middle
branches. During the first week of June for the first cut and last week
of September for the second cut in the two experimental seasons, a
weight of +.© g of the fresh leaves in the three replicates for each
treatment was taken. The photosynthetic pigments chlorophyll a, b
and carotenoids were extracted by methanol alcohol according to
Moran (Y4AY), using the spectrophotometer at wave length of o7,
e and €0Y,© um, respectively.

1-Y- Determination of N, P and K percentages:

Herbs were picked on July Y* for the first cut and on October
Vv« for the second cut of each season and washed several times with
tap water, followed by distilled water. The herbs were oven dried at
V. °C till constant weight, then they were ground in Willy mill to fine
powder, then weighed .Y g of fine powder and it was digested using a
mixture of hydrogen peroxide (HvOy) and concentrated sulphuric acid
(HvSO:¢) (¢ : Y+). The clear digestion was quantitively to Y+«+ ml
volumetric flask. In this solution the following elements were
determined:

e N was determined by using the modified micro-kjeldahl
method as described by Wilde et al. (Y 3A©).

e Phosphorus % was determined by the spectrophotometer at
wave length of 1¢+ um according to the method of Chapman
and Pratt (Y 4Ve).

e K % was estimated using flame-photometry method according
to Cottenie et al. (Y 1AY).

1-Y- Determination of essential oil:

1-Y-)- Determination of the essential oil percentage in random
samples obtained from the dry herb of each treatment was
carried out in each cut during the two experimental seasons
according to the method described by British Pharmacopoeia
(Y47Y) by distilling Yo g of herb for ¥ hours, in order to
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extract the essential oil. The essential oil percentage was
calculated as follows :
Volume of oil in gradated tube (ml)
= X Yoo
Weight of sample
1-¥-Y- Essential oil yield / plant (ml) was calculated as:

Oil percentage x herb fresh weight
\ LN}

1-Y-¥- Essential oil yield / fed. (L) = oil yield / plant x number of
plants / feddan

V- Statistical analysis:

The obtained data were tabulated and statistically analyzed
according to MSTAT-C (Y4A%) and the L.S.D. test at © % was
followed to compare between the means.

RESULTS AND DISCUSSION
Effect on vegetative growth :

Data presented in Tables (Y, Y, ¥ and ¢£) showed that plant height
(cm), number of branches / plant / cut and total herb fresh and dry
weights / plant (g / plant) and per fed. (t. / fed.) were significantly
increased due to all FYM treatments over control in both seasons. The
highest values for the six characters were obtained when FYM was
applied at Yo m' / fed. This positive effect of FYM on growth may be
due to its high nutritional value and its role in the improvement of
physical, chemical and biological properties of soil under
investigation. Similar results were found by El-Leithy et al. (Y++7)
and Shala (Y« +V) on sage plants and Abdou et al. (Y+'Y) on Mentha
piperita.

Data in Tables (Y, ¥, ¥ and ¢) disclosed that all biofertilization
treatments significantly promoted all previous growth traits. The most
effective treatment was phos. + ADY. The enhancing effect of using
ADY and phos. may be due to the influence of hormones on
increasing cell division and enlargement (Lethan, Y41% and El —
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Sheekh, Y34V). In agreement with these results were those obtained by
El-Hindi and El-Boraie (Y +°) on marjoram plants; Helmy (Y:+A)
and Ismail (Y- +A) on Nigella sativa and Abdou and Ashour (Y+YY) on
jojoba plants.

Table Y : Effect of FYM and biofertilization treatments on plant
height (cm) of Salvia officinalis, L. in the first and
second cuts during Y+«+% / YV and YeVe /[ YoM
seasons.

Biotreatments

Farmyard manure (FYM) levels (m"/ fed.)

First season

First cut Second cut
FYM. [FYM. [FYm, |FYm, | Me ey | Fym, [FYm, | Fym, | Mean
(B) (B)
Control YANY | Yoy | FAEY | £eo¥ | Yo AT | YT.Y. [ ¥Y.N. | Yooo. | ¥VLY. [ YYLaY
Phos. FEAY | YAYY [ eY.rY | £vY [ FAAA | Yar. | YeAs | FALY. | €100 | FLYY
M.A. FEAY | VY | £ | £arY [ EYLAA | Yo [ YVt | gYie | EYLAL | TALYY
ADY LYY [ EY.VY | evaas | oo | gty | FYLTe | YAl [ geye [ gean [ gl A
Phos.+M.A. FV.or | e¥.on | €A [ oYy [ gelty | YY.aL [ ¥aes | gon | gy | €).YA
Phos.+ADY FAYY | geve | gdion | oraye [ gnva | vy [ gy | gt | oever [ Yo
Mean (A) YEAN | 811 | goon | tALEY FALYA | YVLYY | gy.ay | gvov
L.S.D.at o7 Al ry B: ..a0 AB:yv.a. AL LA B: ..aa AB: y.a1
Second season
Control YA | PLY | vaLgs [ et [ vve | yvee | orY.a | YTy | YA [ rr.ee
Phos. LA G ISR IFS JP-U P 230 W I SUS v I O I O I T WM IS D I VO N
M.A. oA | £Y.r [ eVt | oven [ eraA | ¥Y.a | TALE g¥.o | gty | vauy
ADY V. S¥.Ve | gq.00 | oy | toto | YYLY | vaus $o.Y £0.7 | £ AA
Phos.+M.A. FAY | g6 | oy [ ovien | gte0 | vEY | £t €.y EV.A | EYLYA
Phos.+ADY Fadee | eYx [ enare | oriA [ evage | vout | oghy | oevay ALY | ETLOA
Mean (A) Yo.te | £Y..Y | £7.4Y7 | ga.0n YN | FANe | eries | gegA
L.S.D.at o7 Ao B: ..Ax AB: vy [AD LA B: ..AY AB: .1
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e Phos. : Phosphorein
e M.A.: Minia Azotein
e ADY : Active Dry Yeast
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Table ¥ Effect of FYM and biofertilization treatments on
number of branches / plant of Salvia officinalis, L. in
the first and second cuts during Y++% / Y+Y+ and
YoV /YN seasons.

Farmyard manure (FYM) levels (m" / fed.)
First season
] First cut Second cut
Biotreatment
S FYM[FYM[FYM [FYM [ Mea | FYM[FYM [FYM [FYM | Mea
\ Y v |n(B) ) v v |n(B)

Control VY ALY | YEA | Vel A [ AYLA | YYLA | YVee | oYed | YT L YA

Phos. VYLY Yeo | AT Y Vo Yo AT B P S R B R

M.A. VY6 | VEA | YTe [Vt | ey | veus | Yat | Yo | oYV | Yy

ADY VY4 | Yele | VLY [ VALe | YTy | YT | oYYy | oYY | YA | vy

Phos.+M.A. VYL Yooy | V.o | NALA [ VTLY | YTY | YY.e | ¥ | Yde | YYLA

Phos.+ADY VWYL VT [ YAE | ey | ATA | Yvey | rry | YAe | tee | Yela

Mean (A) VYoo | Ve, VLA YA Yot | Th.o | Yoy | Yv.e

L.S.D.at o7 Ay B:..vy AB: ¢y |AD vy LYY AB: ..ot

Second season

COﬂtrOl AR I VY. 4 Vo.Y Al Ve Y Yvy.a YA.Q Y. YY.q Ya.v

Phos. VYLV el VLT | WYY [ Yot | YTLY | YALY | YEA | YTLY | oYYLY

M_.A. VYL Yoo | AV YY.A [ velda | YA | TYLY | Ye.d | YA | YTLY

ADY \Y.o AT \VY.A YA V1.0 YVY.A YY.o YVv.¢ Ya.¢ Yé.o

Phos.+M.A. VLY YTE | VAN Ya.0E | VLA | YALY | oreny | YA £).) | ve.t

Phos.+ADY Ve [ VA | e Yoo [ Aavee | YA | veuy | Yaa | gyl | YLV

Mean (A) VY Vot | VLY | VALY YV | YY.e | YUE | YA

NALH
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L.S.D.at o7 Al e B: ..vy

AB: . .¢¢

A:

N

B:

LYY

AB:

[P

Phos. : Phosphorein
M.A.: Minia Azotein
ADY : Active Dry Yeast
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Table ¥ : Effect of FYM and biofertilization treatments on total

herb fresh weights per plant and per feddan / season of
Salvia officinalis, L. during Y+«+«% / Y«Y+s and Y«V+ /
Y+ seasons.

Biotreatments

Farmyard manure (FYM) levels (m" / fed.)

Herb fresh weight (g / plant / season)

First season

Second season

Fym, | FYm, [FYm, [EYm, | M [ evm. | EYm, | Fym, [ Ry, | ME20
(B) (B)
Control AAYAL VT e VA YYo.gr | AVY.40 [ YYo.ow [ AYY.ow [ YUY | YFo.ge [ VAETe
Phos. AFY.4e | VATLAL [ YYeon [ YYYLAL [ YA [ VeV | Yo d [ YETLYL | YAETY | YYVLYA
M.A. VEAY s [ Y e LYyt [ vAadas | yyaae [aarre | YYAST | yveas | regys | Yevoyvy
ADY VoY | YYA.ee [ Yvods | vieve [ Yey gA [ yvrts | verye [ Yaaa s | vY.aas | Yet.de
Phos.+M.A. VIFLY | YFLY L [ YATLY L | Fhesen [ Yo YA [ VALY | Yorye [ Yarys | vRYie. | YaT.eo
Phos.+ADY WYLt [ YeAaas [ rares [ rrers | vacer [varies | Y1 | VYA | Yogion | YATLYY
Mean (A) VEV.AY | Yy ey | Yedny | vaLt. Ve | YYVLAY | YYTLay | vaeey
L.S.D.at ¢/ A o.vy B:v..y AB:x..¢ |AI LA B:y.ay AB: r.ve
Herb fresh weight (ton / feddan / season)
Control o Y A A% V.Y 0.0V £o0Y 0.¢9 T v.ov 0.9}
Phos. £.YA Y V.ot AVY 1.4 £LVY 1.09 V.AQ 4.4 VoA
M.A. £V 190 Age 4.YA v.ry oy | vy AVA avy | ov.vy
ADY °. vy AAY 4.VA v.vy 0.0 Y.YA YA |V evy | ALY
Phos.+M.A. oYY vo.q 4% | e A o.vY At ¢ [ veay | Aer
Phos.+ADY .00 va.1 490 | yeLy A g1 109 Aoy | vy Vyve | oAy
Mean (A) €Y | A | ATY | AT ove | vava | oAy | oava
L.S.D.at o/ Al A B: .. AB: ..va A B:...o AB: ..y,

e Phos. : Phosphorein

YA
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e M.A.: Minia Azotein
e ADY : Active Dry Yeast
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Table ¢ : Effect of FYM and biofertilization treatments on total
herb dry weights per plant and per feddan / season of
Salvia officinalis, L. during Y+«+«% / Y«Y+s and Y«V+ /
Y+ seasons.

Farmyard manure (FYM) levels (m" / fed.)
Herb dry weight (g / plant / season)
First season Second season

Blotreatments FyMm. [Eym, [Eym, [Evm, | M8 [ evm, | By, | Fym, | Py, | Mean

(B) (B)
Control VYA | oA | VerE | ACYA | TYLYe | Y | IYLAY | VeI | ATLAA | LAY
Phos. CAAY | Yeve | AENE | ATLAY | YeNY | egve | YoV | ALY |V eN.Ye | ovaLay
M.A. of.aY | YALVe | ar.e. [ yayLy AYAY | eaye | AT | 4AL4 | VYA | AYLYY
ADY ov.. ¢ AY.NY av.vy VeVaYy ALY TIY.YA AN YebooV | VVYL Y qy.. ¢
Phos.+M.A. QAT [ ATAY [ Vet [NV A LAY | Telve | aNeT [ Y evave [ VYA | deyy
Phos.+ADY TYLNY | AV [ Ve AT VLYY | age g | veleY | aT.aE | NIYAR [TVl [ )Ly
Mean (A) ot.vn | YALCA [ AY.ey [ VeYaY eq. a4 | ALY | AALCA [V
L.S.D.at o7 A ve B:..r AB:yv.vyv (A e DA AB: . .ax

Herb dry weight (t. / feddan / season)

Control VLYY | VAR | YLye | Yooy | YLy VoEY | YLy | oYara | ovard | oYave
PhOS. V.o Y.v1 Y.14 A Y. ¢ A\A Y. &) Y.Ae Y.v¢ Y.o"
M.A. Vv | Yooy APEE T I O AN R P S (R IR P YA | YAY | oYaey | YA
ADY VLAY Y. YAY Y.ey Y.v1 Y. ¥ Y.A¢ Y.Yy Y.oM Y.q0
Phos.+M.A. y.a) Y.Vt | YLYY | Y.ev Y.Ae | YA AFCR N I O I B e € R S
Phos.+ADY Yooy | Y. AP U I G2 S R Y.ve | Yoy, APRE I R VL R S
Mean (A) VovY | Yoo Y.ae | Y.YV VLAY [ YT vy | g
L.S.D.at o7 Aoy B: ...y AB: ...¢ ALY Y AB: ...t

-YV..
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e Phos. : Phosphorein
e M.A.: Minia Azotein
ADY : Active Dry Yeast
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The interaction between FYM and biofertilization treatments was
significant for all studied vegetative growth traits in both seasons. The
highest values were obtained due to FYM (Yo m' / fed.) in
combination with phos. + ADY.

Effect on essential oil productivity :

The results in Tables (°and 1) indicated that FYM at the three
used levels (e, Yo and Yo m' / fed.) significantly promoted essential
oil % in both cuts and essential oil yield (ml / plant and liter / fed.) in
dried herb of sage plants over those of control plants during both
seasons. The highest values were obtained with application of FYM at
Yom' / fed.

The above results are in agreement with those obtained by Khalil
etal. (Y++A) on sage plants, Mishra and Negi (Y++%) on S. sclarea and
Sukhmal et al. (Y« +1) on Mentha arvensis.

Data indicated also that all treatments used of biofertilizers
significantly increased essential oil (%) in both cuts and essential oil
yield / plant and / fed. in both seasons compared with untreated
control plants. The plants treated with phos. + ADY had vyield
essential oil more than the plants treated with other biofertilizers
treatments. Similar results were obtained by Abou EI-Ela (Y++¢) on
sage plants; Salman (Y +7) on sweet basil and Helmy (Y+ +A) on black
cumin plants.

The interaction effect on essential oil % and yield was
significant. The highest values were obtained when plants supplied
with Yo m' / fed. FYM in combination with phos. + ADY.

Effect on chemical constituents :

It is clear from data in Tables (V, A, 4, Y+, Y)Y and V) that all
three tested FYM treatments significantly increased the contents of
chlorophyll a, b and carotenoids, as well as, percentages of N, P and K
over those of unorganic fertilized plants in both cuts during both
seasons. Among such three FYM treatments, the high level of FYM
(Yo m' / fed.) gave the highest values. These results are in accordance
with the previous studies obtained by El-Leithy et al. (Y++1) and
Shala (Y« +V) on sage plants and Sukhmal et al. (Y++7) and Abdou et
al. (Y+)Y) on Mentha spp.

-Yvy-
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Table ¢ : Effect of FYM and biofertilization treatments on oil
percentage of Salvia officinalis, L. in the first and
second cuts during Y«+4 / Y)Y+ and YeYo [/ YoM
seasons.

Farmyard manure (FYM) levels (m" / fed.)
First season
. First cut Second cut
Biotreatment
S FYM|FYM|[FYM [FYM | Mea | FYM [FYM [FYM [FYM | Mea
\ Y v |n(B) ) v v |n(B)

Control Vo1 V.o V.14 V.ve [ vy | vy V.ole [y AY VY

Phos. VoY V.V VAN VAA | YYA |y V.Ye Vy.4¢ 1 VAN

M.A. V.VY V.vY V.Ae V.ay VOAY V.ve V.Y Yoo Yo V.a¢

ADY VoA V.oAS V.ay VAV [ VAN VA V.Ae | oYLYY LYY | Yoo

Phos.+M.A. VoA VoAe | NaE [ YLYY | V.de | VLAY VoAe | oYY A | Y

Phos.+ADY VoAE | VAN [ YA [ YarE | Yooy [ vAe | v.aa | oYL 4| oYy

Mean (A) V.vo yavaloyaan Yoox V.V VAN Yoo 4 YA

L.S.D.at o7 Aoy B:...v AB: ...v [A ... B: .. AB: ...¥

Second season

Control VoA YT L VAE [ YA | VLAY VA V.40 V.44 \YO[ov.an

Phos. ARS'Z N IR BV I WL (i S P 2 IV O I PV O A Y. YO Y

M A. ARV N L N SO S [ DR ALK U L DL U (S SR Y.¥ Yeo| oY

ADY VAT | Yt | oYaNE foYLYT | Y Yoo | oYYy | ovory Y[ OYLYA

Phos.+M.A. VoAA [ YT | Yave | oYaYe | YNE | YAAY [ Y.Ye | Y.YA o0 | Y.YY

Phos.+ADY Yo YYN | OYLYY | YeeY | Y.YA | Y.Ye | Y.va | Yoy YA | Y.ed

Mean (A) V.4. VAAA | Yy oYY Yoo | Yae | vy £y
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Physiological studies on sage plant

Table 1 : Effect of FYM and biofertilization treatments on total
oil yield per plant (ml) and per feddan (I) / season of
Salvia officinalis, L. during Y++«3/Y+Y« and Y+V«/¥Y: 1)

seasons.
Farmyard manure (FYM) levels (m" / fed.)
Oil yield (ml / plant / season)
. First season Second season

Biotreatment

q FYM |FYM |FYM |FYM | Mea | FYM | FYM | FYM | FYM | Mea

\ Y v |n(B) ) v v |n(B)
Control TRV LAY VYT | VR VLYY | Ao [ vey [V EYT | YT Y va
Phos. CAYA L VYYE | VLeAY | NAEY [ VYA | Y | Vagee | VLAY [ YAV [T
M.A. LAYA Vy.yag VAN Y.\ot V.oove | V.oyed y.aan YA | Y. e | VAL
ADY YooY \.eYe Y.oovyv Y.YY \V.VY V.YAY VLARY [ YLYYT YUY [ Y. en
Phos.+M.A. VorVA [ Ve R | YAYY | YSTeY [ VAR | VLYY [ VAAL | YogeY | YLALE | YLV ey
Phos.+ADY VOVTY L VYYY L YLEYA | YLAEA | YLeVA | VLoYA | YLYYA | YLYYY | YLYAY | Y.Eg
Mean (A) doF [ VLY | VATT | YLYYY VAL VLYYY | Yaey | Y.gde
L.S.D.at o7 Aoy B:...vv AB: ...yt [AL e B:...vy AB: ... gy
Oil yield (liter / feddan / season)

Control YAYO | YV [ YA | €0 AT [ TEYA [ YovY | YV..Y | £0.97 | 0.4\ | £..9Y
Phos. YA | YALgq [ oo | Yo | ££.VY | YVIAR | €00 [ oV.ve | T4.EY | 0).v4
M.A. Fooer [ £ | oVia) | TAAY [ oYY | FIAA | of YT | TVLYA | VYL | oALAA
ADY YY.qe £4.\Y T0.Vd | VEYY [ colYY IARRS TV Ye.ve [ AeNd | Telén
Phos.+M.A. TEoon [ e.qd | TY.de | AYLYY [ edV | £FYT [ UIRYE | YALEY | AGYE | ALY
Phos.+ADY FYFE [ oMVE | YY.VE | 46T [ 1ot | gAY | VALY | AALYE [V AYLVA L VALLA
Mean (A) Y..o £0.YY | od.VY | V). ¢e YA.vo | eo.0q [ TALAY | VA.AEL
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Physiological studies on sage plant

Table Vv Effect of FYM and biofertilization treatments on
chlorophyll a (mg / g. F.W.) of Salvia officinalis, L.
leaves in the first and second cuts during Y«+9 /

Farmyard manure (FYM) levels (m" / fed.)
First season
. First cut Second cut
Biotreatment
S FYM[FYM[FYM [FYM [ Mea | FYM[FYM [FYM [FYM | Mea
\ Y v |n(B) ) v v |n(B)

Control VOFAS [NV | VoY [ VT Y [ VLEAA | VL ETA [ Ve0d | VY E | )TV | VoY

Phos_ Voge V.oo00 V.AYY V.TAS V.oAY A-X-PN V.ley VLVYY A7\ V.ava

MA V.oV AP V.1ay V.VeY V.aey V.TNY AA V.VYAN VLAEN A\ AN

ADY V.o AP -] V.va4 VLAY \A R V.UVA y.vva \.AoY V.40 ¢ VoA

Phos.+M.A. Yoo [T | OVAYY [ OVLARY [ VLVAY | NLYER [ VAEY | VLAY | ATy | VLAY

Phos.+ADY VoYY [ VAT | VA A [ Ay | hAed | N LAYE | V.aed | haave [ .44 | yaaYe

Mean (A) yooor | V.Te [ VLVYA | Y.va VoTge [ VLYEY | VAL | VAT

L.S.D.at o7 Al ooy B: ... ot AB: v oA Ay B: ...\ AB: ...ry

Second season

Control VOFAY | VLEAT [ Y.eed | Ve |V aeh Y [ Ve | Yoete | VTY | VTAA | V.edn

Phos. VOEVY [ Ve | VSTFA | VTAA [ Vaedr | e Ta [T | VLYY [ vAY | VTAA

M.A. Voo e [ OVCIYA | VVRA [ VLYY |V ted | T | VY | Yavae [V Aeg |V ven

ADY V.ed49 V.Y A7 VALY AR A V. Ae V.YAA V.ATE V.avy V.A\e

Phos.+M.A. VOTTE LYY | OVAEY [ VAR | VYA | uvEe | VLA | VLAY [ Y AYA | VLAY

Phos.+ADY VOYFE [V AE |V ANY [ OVLAAT | VATA L VAYY | VA | VLAAY [ YLy | e

Mean (A) V.ot y.ae V.V EN VoA V.eY V.ved V.ANG VLAV
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Physiological studies on sage plant

Table A Effect of FYM and biofertilization treatments on
chlorophyll b (mg / g. F.W.) of Salvia officinalis, L.
leaves in the first and second cuts during Y«+9 /

Farmyard manure (FYM) levels (m" / fed.)
First season
. First cut Second cut
Biotreatment
q FYM |FYM |FYM |FYM | Mea | FYM | FYM | FYM | FYM | Mea
\ Y v |n(B) ) v v |n(B)

Control (2 20N B AR L8AY | eV e | eltva €19 .o [RC S I IER oA

Phos. S A NS 2. VN BEFTA B BN BEPE R A oA L8399 | oY) | hio0t | a0y .ovq

M.A. CEAT [ eieYe | vett | voTE | eoYA | wied Y | oo | oV | eqt | vi009

ADY NCA v.ogo R - co¢ A Y cLoVY Ty YA OAY

Phos.+M.A. DA Loy DR AR v.oVYoe oo\ N Ve D Y

Ph05_+ADY ooY R R LAYV +.099 NP} T YA e AR

Mean (A) £aA oYY 001 cLovy LOYA oY oA¢ TN

L.S.D.at o7 Aoy B:...\v¢ AB: . ooxv A B:...vy AB: ... v¢

Second season

Control 08 | vLEAS 04q | vLOYA | v 898 | fLEAY | v0NY | sloYY ooy | v.oY.

Phos. SEAY | eloy YT | vioet | wLoX) | wLoNY | alefY | vLeny | hLeAY coyv

M.A. L0 oYY 009 v.ove Loty A ooy VLOAA A vLovyY

ADY oYY oo LOAY Ty -t 00\ oA D] AT vge

PhOS.+M.A. v.0¢0 oA g vy -FYN oV et LYY 1¢9 Yy

PhOS.+ADY L0 TA .Y AR} ey Yy h AR e e LAt

Mean (A) AR 0t A 09, g ovy o9 T¢a

-yva.




M.A.H. Abdou et al.

L.S.D.at o7 Aoy B:...v¢

AB:

o YA

A ..

Phos. : Phosphorein
M.A.: Minia Azotein
ADY : Active Dry Yeast

YA




Physiological studies on sage plant

Table 4 Effect of FYM and biofertilization treatments on
carotenoids (mg / g. F.W.) of Salvia officinalis, L.
leaves in the first and second cuts during Y«+9 /

Farmyard manure (FYM) levels (m" / fed.)
First season
. First cut Second cut

Biotreatment

FYM |FYM |FYM |FYM | Mea | FYM | FYM | FYM | FYM | Mea
S
\ Y v |n(B) ) v v |n(B)

Control AN N-R N -2 0o0g | +.oY. DY R 1 T R ) O U - A

Phos. oA | vLoYA | venY LOAY | vLotA OYA | vLoVY | eledY | aTVE | hLovY

M.A. vooYy A PN et .09 EEIN .09y Ve CAYY | vedd

ADY R IRV B A SAYN | eeedt | eeeVa | TV | LYY | eTey |y

Phos.+M.A. S - L L S i R T | eaq | are qoo Ve “8

Ph05_+ADY RN LYY et vy LT LAYe ey YA CTAY Yy

Mean (A) CLoYA | seevy | edy | Ly O S A T AT A 1e)

L.S.D.at o7 Al ve B: ...\ AB: ...ve  |AIn B:...\y AB: ... yx

Second season

Control CLEAS LoV g A Y-V EET-A & 3 EO-R N ¢ .08 oY | vLoAY | vloon

Phos. A R It VLOAT | hLo0) Lot .oV v.ody P U VIS 3

M.A. Loy - «LOA9 19 LLoVY o) o9y VA +Are .Y

ADY Cof [ oAV | cVE | AT | cedY | eioYY | o) T | g [ LAY TEA

PhOS.+M.A. v.oVo Y D ) ey YA Ty Lart ey +va 1¢¢

Phos_+ADY RN LYY o9 CTAY T8y YA q09 AN +.190e D et

Mean (A) Loty v.oVo D Y oV oA Dt TA

YA
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Physiological studies on sage plant

Table Y+« : Effect of FYM and biofertilization treatments on
nitrogen % of Salvia officinalis, L. in the first and
second cuts during Y++% / Y+Ve and YeVo [/ YN
seasons.

Farmyard manure (FYM) levels (m" / fed.)
First season
. First cut Second cut

Biotreatment

FYM[FYM[FYM [FYM [ Mea | FYM[FYM [FYM [FYM | Mea
s
\ Y v |n(B) ) v v |n(B)

Contro| Y.o¥ Y.o¥ Y.co Y.oV Y.otY Y.vYy Y.v¢ Y.va Y.AY Y.VvYy

Phos_ Y.oe Y.oV Y.oA Y. Y.oVo Y.v1 Y. YA Y.AE Y. AT Y. AN

M.A. y.1¢ y.14 Y.V Y.VY Y.q4. Y.AY Y.Ae Y.4) Y.q¢ Y. AN

ADY AP U I A YUY | YLYY | Y.veo | Y.AT | Y. Y.ay | v.an | y.ar.

Phos.+M.A. YU YovE | Y.YY | Y.YA [ Y.vee | Y.AA [ Y.at | Y.aa | Y.aa | Y.dee

Phos.+ADY Y.V Y.VT | Y.YY | Y.YA | Y.veo | Y.aY Y.AA | Y.AA | Y.aa | Y.aA

Mean (A) YOUYA | Yoite | Y.tAe | Y.nay Y.AY S | YLAYS | Y.aNY | v.ary

L.S.D.at o7 Ao B: ...y AB:N.S |A:...\A Ve AB: N.S

Second season

Control Yooy | Y.ed | YUY | Y.le [ Y.ULA [ Y.VT | Y.vE | oY.vY | oY.va | Y.vea

Phos. Yol | oYY | YT | YA [ YLTEY | Yave | oY.va | YLAY | OYLAY | Y.vay

M.A. Y4 | oYYy | ovavt | oyava | vuves | YLAT | Y.Ae Y.y Y.y | Y.AAA

ADY ¥.14 Y.v¢ Y.VA YA Y.VoY Y.AV Y.AQ Y.qy Y.q¢ Y.40A

Phos.+M.A. Y.VE | Y.va | YLAY | YLAY [ Y.vde | Y.A4 | Y.de | Y.aA | Y.aA | Y.qo.

Phos.+ADY Y[ OYLAY | VLAY | Y.AE [ Y.ANY | YAy [ oY.at | Y.aA | Y.ad | Y.ate

Mean (A) Y.1Vve Y.V\e Y.V¢o Y.Vie Y.AYA Y.AV . Y. AV Y. A
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Physiological studies on sage plant

Table ‘) Effect of FYM and biofertilization treatments on
phosphorus % of Salvia officinalis, L. in the first
and second cuts during Y++% / Y«V+ and YV /
Y+ Y seasons.

Farmyard manure (FYM) levels (m" / fed.)
First season
. First cut Second cut
Biotreatment
S FYM|FYM|[FYM [FYM | Mea | FYM [FYM [FYM [FYM | Mea
\ Y v |n(B) ) v v |n(B)

Control AR LYY LYY LY YYY | oYY | eaYe R Yy Yor

Phos. “.Ye A YA 0 N O A IR P AN R N o S R P o

M.A. LY DA LYY YA | YR aYA Y4 v <7 .Yde

ADY S R A2 A K ¥ CYA 0 E N LYY CyY Y

Phos.+M.A. DA % Y4 CYY | YAl | oy R LYY SYE | ey

Phos.+ADY YV YA | YA CYE | eyae | ey LYY e “.Yo FYA

Mean (A) YEV | +.YTe | eaYve | avdo YA AR B AT R i

L.S.D.at o7 Al v B: ..oy AB:N.S |A:. B:....aA AB: N.S

Second season

Control AN SYY LY 8 I RO N A I £ I I R S O O A4 Yoo

Phos. 0 S R P O B I T B P B EU N A A O R & I IR

M.A. “.Ye % CYA SY4 | YVY [ YA | eaYa ST U O B R

ADY LYYV +.Ya LY LYY +.Yde Y LYY LYY Yo v.YYe

Phos_+|\/|_A. YA Y4 A LYY Y D ] LYY Yo D YYA

Phos.+ADY R P I (O N (LT R G B 0N I 0 S o S (O T I YA P o 2

Mean (A) YoA | s.YVe | fLYAA Ay ALY oA oYYY | oarye

“YAe.
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Physiological studies on sage plant

Table VY : Effect of FYM and biofertilization treatments on
potassium % of Salvia officinalis, L. in the first and
second cuts during Y+«+«% / Y«Ye and Y+Ve [/ YoV
seasons.

Farmyard manure (FYM) levels (m" / fed.)
] First season
Biotreatment i
First cut Second cut
S
FYM|FYM|[FYM [FYM | Mea | FYM [FYM [FYM [FYM | Mea
\ Y v |n(B) ) v v |n(B)

Control YAY Y g Vg Ve [AAYA] VY | Ve Vg VAT Ve

Phos. Yo VAT YT YT [ Yo | v VAY L YAA [ YA Y aYe

M.A. YT YA L YA [ YA [ YAYA LYY | vaya oy, VLYY | vaar

ADY VoY VoYY | ove VLYE [ VYYA | VLYY V.Ye | vy VLYY |V Ye

Phos.+M.A. VYT VYA [ OVYA [ NYA | VYYA L LYY | YA oy VLYY | V.vae

Phos.+ADY V.Y VYA | VYA Y VLYAY | OVYA [y B AP A IR R

Mean (A) YAAY [ VLYY | VY [y VoY ao VLYY | VLYYY [ Vvey

L.S.D.at o7 Aoy B: ...\ AB:N.S |A: ...\Y SN AB: N.S

Second season

Control VAY L VNE | e [ ovave e | e | ovaye | YAy YA [V

Phos. YT | YT L NAY L NAA [ YTA LYY | VA | YA LYY | YA

M.A. Yoyt VYA APR R A AR A VA VoY VoY VoYY VoYY

ADY A\ A V.Y ¢ \.Yeo V.YV VoY EY VoYY \.Yeo VYA Vy.Y4 AN

Phos.+M.A. VYT VYA |y VXY VYA VYA | Y A VLYY | VYo

Phos.+ADY VLYY O NYR |y VLYY VYAA L VYA | Ty VLYY | VT [y

Mean (A) V.V AA V.Y Ve V.YYA V.YoV VLYY VLYYY VoYLV VLYY
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Physiological studies on sage plant

The three photosynthetic pigments contents and the three
elements (NPK) percentages were significantly increased due to five
used treatments of biofertilizers. The best treatment was phos. + ADY
followed by the treatment od phos. + M.A. These findings are in
agreement with those of Helmy (Y« +A) on Nigella sativa and Abdou
and Ashour (Y+ YY) on jojoba plants.

The interaction between main and sub-plot treatments was
significant for chlorophyll a, b and carotenoids in both cuts during
both seasons, where the highest values were obtained due to FYM;
with phos. + ADY or phos. + M.A. and FYM; in combination with
phos. + ADY.

In general, the values of all studied parameters (except, plant
height) in the second cut were higher than those of the first cut in both
seasons. That variation may be due to removing the terminal buds or
the direct and indirect effects of environmental conditions, especially
temperature and light period on the physiological and biochemical
processes in the plants, as well as, more decomposition of FYM
during the time of second cut consequently increased
growth and oil %.
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