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ABSTRACT: Two types of organic manures namely buffalo
manure and cotton compost were applied at three levels; i.e., 12.5, 25
and 50% each by volume to sweet basil plant grown in 30 cm pots
filled with washed sand as growing media, besides to control (washed
sand). Increasing the buffalo manure up to 25 or 50% had
significantly increased plant growth parameters as well as the
volatile oil percent. While cotton compost at 12.5 or 25% had a
significant effect on the different plant growth characters. Maintime,
the volatile oil percent was increased as the cotton compost was
increased up to 50%. But the higher values of the yearly oil
yield/plant were obtained from the plants received 25% cotton
compost, followed by buffalo manure at 50%. Adding the organic
manures decreased both linalool and o-terpeniol concentration
compared to the contrel. On the contrary, methyl chavicol was
increased due to adding any of the organic manures, especially
cotton compost at 50% level. In the same time, ocimene
concentration was not affected by any tréatments. The two organic
manures increased chlorophyll content in plant leaves and also,
N,P.K,Fe and Mn, while decreased Zn content in plant herb. From
the foregoing results, the addition of cotton compost at 25% or
buffalo manure at 50% to sandy growing media could be
recommended for basil plant,
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INTRODUCTION

Sweet basil is well known
for its numerous economical,
medicinal and aromatic values, the
importance of basil is increasing
and has undoubtedly a promising
future in Egypt, especially when
cultivated in the newly reclaimed
sandy soil.

The organmic fertilization is

a very important factor for
providing  plants with their
nutritional requirements without

having an undesirable impact on
the environment. Such agriculture
methods are, particularly, interest
and significantly important in the
newly reclaimed sandy soil, where
they not only help in increasing
and stabilizing soil fertility, but
also sustain and improve the
chemical and physical characteris-
tics of the soil. '

Many investigators reported
that adding organic manures as
fertilizer led to
biodegradation throw increasing
the population and activities of
micro-organisms in the soil (Parr,
1975) and minimizing the less of
nutrients by leaching (Balbaa,
1973). Moreover, Jacoub (1999)
investigated the effect of some
organic manures (poultry, cattle
and horse manures) and inorganic
fertilization (NPK) on growth, oil

cymene,

stimulate:
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yield and chemical composition of
sweet basil and thyme plants. The
plants were planted in 30 cm pots
filled with sandy soil and supplied
with fertilization treatments. The
auther reported that NPK and
organic fertilizers increased plant
height, number of branches, herb
fresh and dry weight/plant, oil per-
centage and oil yield/plant. Also,
NPK and organic fertilizers increa-
sed chlorophyll a and b, total
carbohydrate, N, PK and Mn
content while, decreased Zn
content in basil and thyme plant
leaves and stems. It was also found
that the treatments increased P-
thymol and carvacrol
percentage in thyme oil. Also, Abd
Ei-Raouf (2001) reported that
increasing the organic fertilization
rates (as compost) significantly
increased the growth characters of
basil; i.e., plant height, number of
branches, herb fresh and dry

~weights in addition to oil content/

plant. The best fertilization rates
were 45 and 55 m*/fed. in the first
and the second  seasons,
respectively. Raising the rate of
or1ganic manure from 55 to 65
m-/fed. reduced the fresh herb
yield/fed. The organic fertilization
at a rate of 35 m’ /fed. gave the
highest percentage of eugenol,
whereas, the treatments had no
clear trend on linalool percentage
which varied from one seasonto



Zagazig J.Agric. Res., Vol . 29 No.(6) 2002

another. On the other hand, Singh
et al. (1990) in field experiments
with Mentha arvensis showed that
increases of 300% in herb, 118%
in sucker production, 230% in oil
and 175% in net income were
obtained when crop received 40t
FYM + 120 kg N/ha. Application
of FYM alone at up to 40 t/ha did
not significantly increase herb
yield. Maheshwari er al. (1993)
fertilized Cymbopogon martinii
with FYM at 0 and 15 t/ha and
found that FYM increased the herb
yield by 8% and oil yield by 10%
compared with the control, but the
treatment had no significant effect
on the geraniol content. Hammam
(1996) on anise plants mentioned
that the application of farmyard
manure (0.46% N), as an organic
fertilizer in one dose at the time of
soil preparation at rates of 10, 20
and 40 m’/fed. was less effective
(especially at the lowest rate) than
chemical fertilization. The highest
rate of organic fertilization (40
m'/fed.) significantly increased
plant dry weight when compared
to the control. Fruit production was
more favourably affected by
organic  fertilization especially
with higher rates (20 or 40
m’/fed.) than chemical fertilization
at low rates. El-Ghawwas ef al
(2002), on fennel used chiken and
anima! manures at 14, 21 and 28
m'/fed. and planting distances at
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20, 40 and 60 cm., reported that
the third level ofthe two kinds of
manures (28 m’/fed.) significantly
produced the tallest plants at
spaces of 60 cm and 40 cm. The
second level (21 m'/fed)
significantly produced the highest
number of branches and umbels at
40 cm space. The highest value of
fruits yield/plant and per plot was
significantly obtained with the
second level at 20 cm distance.
The highest volatile oil percent
was significantly obtained from
applying both kinds of manures by
the second level at 40 cm and 60
cm spaces respectively. The
highest values of anethol were
found in the treatments amended
with the second level at 20 cm
distance for chicken manure and
40 cm for the animal manure.
Moreover, Abou El-Fadl ef al
(1990) studied the effect of
different organic manure compost
sources: i.e., chicken manure,
maize, broad bean, rice straw,
peahusks, tomato wastes and
orange rind on growth and yield of
roselle plants, The results indicated
that the highest yield of dry sepals
was produced from maize straw
compost and bean compost.

The objective of the present - !
work was to study the influence of i

buffalo0 manure and cotton ”
compost mixed with sand growing
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~media at different levels on the

growth, volatile oil yield and its
quality and chemical composition
of sweet basil plant.

MATERIALS AND METHODS

This work was carried out
during the two successive growth
seasons of 2000 and 2001 at the
Experimental Farm, Faculty of
Agriculture, Ain Shams
University, Shobra El-Kheima, to
study the effect of adding two
kinds of organic manure, ie,
buffalo manure and cotton
-compost at different rates on the
growth, volatile oil yield and
chemical composition of sweet
basil plant grown in sandy soil.

Sweet basil seeds were
sown in beds on 13" and 10"
March 2000 and 2001 for the first
and the second season,
respectively. After forty five days
from planting, seedlings were
transplanted to 30 cm pots filled
with washed sand amended with:
0, 125, 25 and 50% (v/v} of
buffalc manure or cotton compost.
Buffalo manure was obtained from
Milk Replacer Research Center,
Faculty of Agriculture, Ain Shams
University, Shobra El-Kheima,
while cotton compost was prepared
by the Egyptian Company for
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Agricultural Residues Utilization,
Dokky, Giza, Egypt. The chemical
analyses of both kinds of crganic
manures were done using a method
described by Page (1982) as shown
in Table 1.

All plants with the different
treatments were fertilized monthly
during the two growing seasons
with complete fertilizer (El-Badee
nitrofrosca) at a constant rate of 30
ml/L as a soil drench. This
fertilizer was produced by Abu-
Zaabal Fertilizer and Chemical
Company. Each litre contains: free
azout 100 g (in nitrate form),
phosphorus 415 g (ortho
phosphoric acid), Mg2 g Ca 50 g,
Cu 0.59g, traces form sulphure, Fe
15 g, Zn 0.8 g. While potassium
sulphate (48% K;0) was also
added monthly at rate of 0.5 g/pot.
Treatments were arranged in 3
replications, each containing 10
pots using a complete randomized
block design. The plants were
harvested 3 times during July,
September and November in the
two seaosns, and the different
growth parameters were recorded.
The volatile oil percentage of plant
herb at every harvest was
estimated according to Guenther
(1961). Gas liquid chromatography
(G.L.C.) was also performed using
a programmed procedure on some
oil samples during the third harvest
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of the first season in the Central
LabFac.of Agric, Ain Shams
Univ. The components of basil.oil
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was determined according to
Bunzen et al (1969). Nutrients
content in dry plant herb

Tabie 1: Analytical data of organic manures before adding to
basil growing sandy soil.
Organic fertilizer Buffalo manure Cotton compost
lSI 2-R_ IST. an
Report - season season season season
Moisture content (%) 392 463 1.81 1.93
pH 6.51 6.12 8.80 8.72
EC ms/cm 3.11 3.42 4.65 5.11
N% 1.18 1.46 2.26 2.02
P% (.68 0.34 0.29 0.31
K% 2.86 1.85 3.02 2.78
Organic carbon (%) 22.89 2595 22,58 23.89
Organic matter (%) 3947 46.19 51.50 53.61
C/N ratio 19.40:1 17.77:1 999:1 - .11.83:]
Micro-elements (mg/kg)
Fe 652 3il 1397 1150
Mn 106 212 193 211
Cu 43 39 64 93
Zn 79 80 411 398
were  determined after wet determined in the fresh leaves

digestion as follows: Nitrogen %
was carried out using Microkjel-

dahi  method according to
AOAC (1990). While PK, Fe,
Zn and Mn  were deter-

mined using a method mentioned
by Chapman and Pratt {1978).
Chlorophyli content was

(mg/100 g} according to A O.A.C.
(1990). These chemical analyses
were done during the first growing
season. Data of both seasons were
tabulated and statistically analyzed

according to the procedure
mentioned by  Snedecor and
Cochran (1981).
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- RESULTS AND DISCUSSION

I. Plant growth parameters :

Data of different plant
growth parameters of sweet basil
plant as affected by organic
manures expressed as plant height,
number of branches/plant, and
fresh, dry weights and yearly yield
of herb/plant are found in Table 2,
Table 3 and Tables 4 and 5,

respectively  during the two
seasons.
Data reported in these

‘Tables indicate clearly that, in
general, increasing buffalo manure
. led;: to positive increases in
~ different plant growth parameters.
But, it was found that providing
basit  plants with buffalo manure
at low level (12.5%) had no
significant effect on the different
plant growth parameters. Raising
the addition level up to 25 or 50%
resulted in steady and significant
plant growth
parameters during the two seasons.

On the other hand, it is
evident that all vegetative growth
characters significantly increased
as the addition level of cotton
compost was increased to reach
25%. then the values tended to
decrease as the rate of cotton
compost increased. So, the least
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values were obtained from the
growing media amended with
cotton compost at 50%, during the
{WO 5easons.

The obtained decrement of
plant growth in this work may be
due to the higher pH and EC of
cotton compost at higher level,
which may affected negatively the
nutrient absorption by the plant
and in turn reflected on the plant
growth.

In general, it could be
observed that the best treatment
was cotton compost and buffalo
manure at levels 25 and 50%,
respectively. The higher values of
the  different plant growth
characters were confirmed by
Singh et al (1990) on Mentha
arvensis, Hammam (1996) on
anise, Abou El-Fadl etal (1990)
on roselle, and more recently by
El-Ghadban (1998) on marjoram,
Jacoub (1999) on sweet basil and
thyme, Abd El-Raouf (2001) on
sweet basil, and El-Ghawwas et al.
(2002) on fennel. The results

" indicate that the organic manures

not only extended the plant height,
but also increased the number of
branches and weight of the plant
herb. As an explanation, organic
fertilization undoubtedly supplied
the growing plants with the
required micro and macronutrient
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Table 2: Effect of some organic manures on basil plant height (cm)
during the two seasons of 2000 and 2001.

% of organic 1* season (2000) 2% season (2001)
manures mixed
with sand growing  1"cut  2™cut 3"cut 1Meut 2%cut 3" cut
media
0 46.17 64.17 65.83 4917 61383 64 .50
Buffale 12.5 4850 68.17 6933 5217 6433 67.17
manure 25 5567 7667 7283 5383 7017 7467
50 53.33 8083 7467 5683 73.17 7850
Cotton 12,5 4933 73.33 70.83 51.67  70.30 72.17
compost 25 54.17 77.67 76.33 52.33 77.33 79.33
50 45.83 62.17 58.83 3467 53.67 57.33
L.S.D.at 5% 7.01 6.02 2.67 NS 7.66 2.89
L.S.D. at 1% NS 8.45 375 NS 10.75 4.06

Table 3: Effect of

some organic manures
branches/plant of sweet basil plant during the two seasons

on - number of

of 2000 and 2001, .
% of organic 1* season (2000) 2 season (2001)
manures
Mixed with sand 1" cut 2" cut 3%cut 1"cut 2%cut 3% cut
growing media
0 6.67 933 1267 833 1033 1333
Buffalo 125 7.33 1033 1333 933 1067 13.67
manure 23 8.33 1267 1500 933 1233 1533
50 -9.33 1367 1567 967 1400 1633
Cotton 125 8.00 1133 1367 933 1267 14.67
compost 25 9.00 1300 1633 1000 1467 1733
50 6.33 8.67 1237 733 1033 12,67
LSD at5% 1.01 1.32 152 094 1.23 0.87
L.SD. at % - 1.42 1.85 2.13 1.32 1.73 1.22




Table 4. Effect of some organic manures on the fresh and dry weights of herb of sweet basil plant
during the first season of 2000..
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% of organic Yearly yield of
manures mixed F.W. of herb/plant (g) D.W. of herb/plant (g) F.W. and
with sand growing D.W. of herb/plant
media ®&
Mcut 2™cut 3cut 1fout 2™cut 3cut FW. D.W.
0 19483 39217 34817 36.17 7350 66.17 935.17 175.83
Buffalo 12.5 209.50 413.50 360.17 3783 7517 6733 983.17 180.33
manure 25.0. . 24550 53233 41533 4733 10483 81:17 " 119317 23333
. 50" 281.17 56450 47517 5583 11383 9133 132083 261.00
Coiton 125 248.33 50867 41067 4883 101.67 7983 116767 230.33
compost 25 264.83 572.83 50383 5333 11467 97.17 1341.50 265.17
: 50 21367 381.67 32083 3867 7133 5733 91617 16733

L.S.D at 5% 32.36 28.31 13.96 6.28 5.27 292 51.85 7.25
L.S.D at 1% 45.42 39.73 19.60 8.82 7.39 4,10 72.78 10.08
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F.W. = Fresh weight/ D.W. = Dry weight



Table 5: Effect of some organic manures on the fresh and dry weights of herb of sweet
basil plant during the second season of 2001..

% of organic

Yearly vield of

manures mixed F.W. of herb/plant (g) D W. of herb/plant (g) F.W. and
with sand growing DW. of
media herb/plant (g)
cut 2%cut 3cut Mcut 2®cut 3“cut  FW. DW.
0 204.50 43433 34550 37.17 8283 6583 98433 18583
Buffalo 12.5 21933 451.67 35983 3983 86.17 6783 103083 193.83
manure 23 23883 51283 40667 4517 9783 7733 1138.67 22033
30 26417 590.50 45867 5250 11817 8850 131333 259.17
Cotton 125 246.17 536.17 383.83 4917 104.67 7283 1166.17 226.67
compost 25 28467 60833 53733 3650 12233 102.67 143033 28150
50 203.67 42983 264.17 3783 8033 35133 89767 16930
L.S.D.at3% 1195 6088 4118 243 11.48 7.13 66.17 12.53
L.SD. at 1% 1678 8545 5781 341" 1611 10.01 92.87 17.59

F.W. = Fresh weight/

D.W. = Dry:weight

Z00Z (9)"0N 67 " 10A “Say 013y [ 3120807
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elements. Naturally, these
elements play important roles in
the metabolic processes like
photosynthesis, respiration and
carbohydrate synthesis. In
addition, some heavy metals may
accumulate in plant tissues grown
on soil treated with organic
composts and enhance chlorophyil
and carbohydrate content in these
plants (Abou Ei-Seoud ef al
1997). Thus it was suggested that
organic manures favours both the
meristemic activity and extension
of cells in the plant under study.

2. Volatile oil content :

Data of oil percentage as
affected by organic manures are
shown in Table 6. It s clear that
increasing organic manures levels
increased the volatile oil
percentage. In general, it is evident
that sand soil amended with
buffalo manure or cotton compost
at low rate (12.5%) gave nearly the
same effect as with the control
{sand soil). Raising the level of
either buffalo manure or cotton
compost up to 25 or 50% to the
growing  media, resulted in
significant increases in oil percent
in  different harvests compared
with the control during the two
seasons. The highest volatile oil
percentages were  generally
obtained from applying 50%
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cotton compost, followed by 25%
cotton compost or 50% buffalo
manure. This was true during the
both seasons.

When the yearly oil yield/
plant was calculated, it could be
noticed that the addition of buffalo
manure at 12.5% to the growing
media had no significant effect

compared to the control. While,
increasing its level up to 25 or
50%, significant increases of the
yearly o1l  yield/plant were
obtained. The addition of cotton
compost at any level to the
growing  media, resulted in

significant increases in the yearly
oil yield/plant compared with the
control.

On the other hand, it is
evident that the o1l yield/plant was
increased by raising the cotton
compost level from 12.5 to 25%,
then it was decreased at the highest
rate (at 50% of growing media).
This could be attributed to the
decrement in the fresh and dry
weights of basil herb per plant
when cotton compost was applied
at the highest level (50%) to the
growing media. The highest yearly
oil yield/plant was produced from
the sand soil amended with cotton
compost at 25%, followed by the
sand soil amended with buffalo
manure at 50% during the two
growing seasons.



Table 6; Effect of some organic manures on the volatile oil percentage and the yearly oil yield/plant
(ml.) of sweet basil plant during the two seasons of 2000 and 2001.

% of organic

manures mixed 1* season (2000 Yearly oil 2™ season (2001 Yearly ol

growing media Oil % (ml) 0il % (m})
"cut 2%cut  3°cut Pleut 2%cut 3 cut

0 0.32 0.25 0.22 0.45 0.33 0.27 0.22 0.48
Buffalo 12.5 0.33 0.25 0.23 0.48 0.35 0.28 0.22 0.53
manure 25 0.37 032 0.27 0.73 038 032 0.28 0.69
50 0.42 0.37 0.30 0.93 0.42 0.35 0.28 0.88
Cotton 125 0.35 0.28 0.25 0.65 0.37. 030 0.25 0.65
compost 25 0.42 0.38 032 0.97 0.45 0.42 0.35 1.15
50 0.45 0.38 0.33 0.63 0.47 038 - 037 0.68
L.SD. at 5% 0.04 0.04 0.03 0.04 0.04 0.06 0.04 0.06
LSD at1% 0.06 0.06 0.04 0.05 0.06 0.08 0.06 0.08

2007 (970N 67" 19A “S3Y "3y [ S203vZ
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These  results are in
accordance with the findings
obtained by Jacoub (1999) on basil
and thyme, Abd El-Raouf (2001)
on basil,” Singh et al. (1990} on
Mentha arvensis, Maheshwari ef
al.  (1993) on Cymbopogon
martinii and El-Ghawwas et al.
(2002) on fennel plant.

3. Chromatographic analysis :

G.L.C. was adapted for oil
analysis using some oil samples as
shown in Table 7. The chromato-
gram 1 shows the presence of 16
components as thirteen of them
were identified, while the other
components remained unidentified
(Peaks No. 1, 2 and 7) due to the
lack of authentic samples. The
obtained data indicate that the
major components in sweet basil
oil sample of the contro! treatment
(sand soil) were: linalool, methyl
chavicol, a-terpeniol, ociemene
and eugenol, while the other
components were found in small
quantities, Generally, it is clear
that the two types of organic
manures  at different levels
decreased both linalool and a-
terpeniol concentration compared
to the control. Whereas, the
concentration of methyl chavicol
was increased due to the addition
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of any organic manure, especially
with cotton compost at higher

level {50%). The ocimene
concentration did not clearly
affected due to the different

treatments, Eugenol concentration
fluctuated up and down due to the
different addition levels of organic
manures compared to the control.
Similar results were recorded by
Jacoub (1999) on basil and thyme,
Abd El-Raouf (2001) on basil and
El-Ghawwas et al (2002) on
fennel plant.

4. Chemical analyses :
4.1. Chlorophyll content :

From the foregoing presentation of
results in Table 8, it appeared that
the application of organic manures;
i.e., buffalo manure or cotton com-
post resulted in increasing the con-
tent of chlorophyll in basil plant
leaves. Generally it is evident that
higher values were resulted with
the addition of cotton compost or
buffalo manure each at 50% level.
While the lowest values were
recorded with the control (sand
soil) during the different harvests,
The  previous results  were
confirmed with those obtained by
Jacoub (1999) on basil and thyme
plants.
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and micro-
content  in

4.2, Macro
nutrients
plant herb :

Data found in Tabie 9 reveal
generally that, different applied
levels of both kinds of organic
manures increased the plant herb
content of macronutrients (N,P and
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K) and micronutrients (Fe and Mn)
when compared with  the control.
The highest increments were
obtained with the treatment of
cotton compost at 25% level,
followed by buffalo manure at the
rate of 50%. Meanwhile, the
lowest values were recorded with

Eugenol

Table 72 The obtained components of sweet basil volatile oil and their
" percentages as affected by some organic manures during the
3™ harvest of the first season of 2000.
{%) of Buffalo manure (%) of Cotton
Peak  Components compost
No. 0 25 50 25 50
1 Unidentified 0.38 0.41 0.32 0.38 0.29
2 Unidentified 0.39 0.53 047 041 0.51
3 o-pinene 1.57 162 151 153 .1.69
4 B-pinene 1.31 143 171 198 194
5 Limonene 0.82 1.48 1.02 [.09 [.11
6 Oci'lﬁene 7.58 8.63 8.80 7.37 8.58
7 Unidentified 2.68 3.82 3.53 2.73 2.99
8 Linalool 5042 4842 4571 4649 4372
10 g-Terpeniol 8.83 772 768 803  7.06
11 Benzyl acetate 2.99 4.16 527 38! 3.71
12 Nerolidol 1.46 1.34 0.69 0.62 0.54
13 Farnesol 1.16 109 107 067 073
14 Methyl chavicol  10.87 1113 1284 1651 19.62
15 Phenyl ethyl 1.11 043 029 051 063
16 alcohol
4.33 4.15 5.60 573 3.53
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Chromatogram 1: A typical sample G.L.C. trace showing the separation
of the constituents of the essential oil of the untreated

basi! piant.
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Table 8: Effect of some organic manures on the chiorophyll contlent in
fresh leaves of basil plant (mg/100 g) during the first season.of .
2000, '
% of organic manures

Chlorophyli contentimg/ 100 g)

mixed }\fith sa[%d 1® cut ™out. 3@ cut
growing media .

0 32 34 31

Buffalo 125 33 34 29
manure 25 35 36 - 32

T 50 36 37 34
Cotton 125 36 38 3]
compost 25 35 38 33

50 36 39 35

cotton compost treatment at the Abou EI-Fadl, 1A; M. Abou-

rate of 50%. On the other hand, it
could be noticed that zinc content
in basi! plant herb tended to
decrease generally with the used
different = organic manures
treatments comparing with the
control. Similar findings were
obtained by Jacoub (1999) on basil
and thyme plants.
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Table 9. Effect of some organic manures on the content of macro and microelements in sweet

basil herb during the first season of 2000.

% of organic

Macroelements (%6}

manures
mixed with N P K
sand _ ‘
growing 1* cut 2%cut 3%cut  1Mcut 2%ewt 3¥cut  "cut 2%cut 3%cut
media

0 3.04 3.20 3.51 0.16 0.20 0.23 3.00 3.25 325
Buffalo 123 3.16 334 3.62 021 0.25 0.23 325 325 330
manure 25 3.16 342 3.66 ¢.29 0.30 0.32 3.23 3.50 375
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Micro elements (ppm)
Fe _ Zn Mn
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manure 23 683 692 733 175 203 251 83 86 89

30 698 713 790 171 201 248 91 94 101
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compost 23 711 780 814 173 215 237 93 98 112

50 641 644 698 164 183 201 76 79 93 .
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