
Annals of Agric. Sci., Moshtohor                                                       ISSN 1110-0419 
Vol. 51(3) (2013), 243– 252                                                 http://annagricmoshj.com 
 
 

 

Influence of Organic, Npk, Bio-Fertilization and Natural Substances Treatments on 
Black Cumin Plants 

 
Abdou, M.A.H. 1, Taha, R.A. 1, Salah El-Deen, R.M. 1 and Abd-El-Raaof, R.M. 2 

1Dept. of Hort. Fac. of Agric., Minia Univ, 2Hort. Res. Inst., Agric. Res. Center, Giza, Egypt. 
 

Nigella sativa, L. plants were fertilized with NPK or 5, 10 and 15 m3/fed. Chicken manure. Inorganic and 
organic fertilizer represented the main plot. The sub plot treatments were royal jelly (200 and 300 ppm) salicylic 
acid (100 and 200) and active dry yeast (5 and 10 g/l) as well as control. The obtained results showed the 
following black cumin fertilized with mineral NPK exhibited the best vegetative growth parameters and the 
highest number of capsule / plant, seed yield / plant and / fed., volatile oil % and yield / plant and / fed., fixed oil 
(% and yield / plant and / fed.), as well as, N, P and K % in the leaves. Chicken manure treatments significantly 
decreased all previous parameters as compared with mineral NPK, except high level of chicken manure (15 
m3/fed.) which resulted the lowest reduction without significant differences between it and mineral NPK 
treatment. All spraying treatments significantly increased all previous parameters over the untreated (control). 
Among six used treatments, the treatments of royal jelly (300 ppm) followed by active dry yeast (10 g/l) then 
salicylic acid (200 ppm) resulted the highest values of vegetative growth traits and seed yield ,as well as, oil 
yield (volatile and fixed) and P % in the leaves. Active dry yeast at 10 g/l gave the highest percentages of N and 
K in the dry leaves comparing with other treatments. The interaction between main-plot and sub-plot was the 
most effective on the previous parameters. The highest values in all measurements were obtained due to mineral 
NPK or high level of chicken manure (15 m3/fed.) in combination with royal jelly (300 ppm), active dry yeast 
(10 g/l) or salicylic acid (200 ppm).  
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Introduction 
 

Black cumin (Nigella sativa, L.) plants belong to 
family Rununculaceae. The black cumin seeds 
contain 1-1.5 % of volatile oil and 30-35 % of fixed 
oil which has several uses for pharmaceutical and 
food industries (Ustun et al., 1999).  

The important role of chemical fertilizers is fully 
recognized. Recently, great attention has been 
focused on the possibility of using natural and safety 
substitutes, i.e. organic materials, royal jelly, 
salicylic acid and active dry yeast in order to improve 
plant growth, fruit setting and yield.  

Some authors studied the effect of organic 
manure treatments on growth, yield, oil (volatile and 
fixed) and chemical composition of black cumin as 
Shalan (2005); Ahmed (2007) and Helmy (2008) 
who demonstrated that organic fertilization 
treatments significantly increased vegetative growth 
traits, seed yield oil parameters (volatile and fixed) , 
as well as, chemical constituents compared with the 
control. 

The effect of organic manure treatments on 
improving growth and productivity was shown by 
Mohamed and Ahmed (2002) and Mohamed and 
Abdou (2004) on fennel plants; Aly et al. (2007a and 
2007b) and Abdalla (2009) Corianderum sativum 
and Hemdan (2008) on anise plants.  

Royal jelly is secreted from glands on the heads 
of worker bees. It is synthesized from pollen, water 
and honey mixed with saliva, hormones and 
vitamins. Royal jelly contains 65.3 % water and 34.7 

% dry residue. The later is composed from 48.2 % 
proteins, 37.8 % carbohydrates, 10.4 % lipids and 2 
% ash. Royal jelly also contains the vitamins B1, B2, 
B6, B12 and C. Royal jelly is one of the richest 
natural products in amino acids. It contains at least 
17 amino acids including 8 essential ones. Amino 
acids are very important for enhancing growth, sex 
ratio percentage, yield and its components. Royal 
jelly is also rich in minerals, especially potassium, 
magnesium, calcium, iron, phosphorus, sulfur, 
manganese and silicon (Heyl, 1949; Nation and 
Robinson, 1971).  

El-Maziny and Hassan (1990) and El-Shaikha 
(2010) found that the foliar spray of cucumber 
cultivars with various concentrations of royal jelly 
significantly increased vegetative growth traits, sex 
ratio % and total fruits yield in comparison with the 
control treatment.  

The effect of active dry yeast on improving 
growth and productivity was shown by Naguib and 
Khalil (2002); Ahmed (2007) and Helmy (2008) on 
Nigella Sativa; Aly, et al. (2007b) on Corianderum 
sativum and Ahmed (2007) and Hemdan (2008) on 
anise plants.  

Many authors studied the effect of salicylic acid 
treatments on growth, yield and chemical 
composition of medicine and aromatic plants as Ali 
(2004) on Tagetes minuta; Al-Shareif (2006) and 
Abdou et al. (2009a) on caraway plants, Ayat (2007) 
on coriander plants, Hemdan (2008) on anise plants; 
Helmy (2008) on black cumin; Abdou et al. (2009b) 
on fennel plants, as they all demonstrated that 
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salicylic acid at 100 ppm as a foliar spray 
significantly increased vegetative growth traits, fruit 
yield, volatile oil parameters, as well as, chemical 
constituents compared with control.  

The object of this study was to investigate the 
influence of organic, NPK, bio-fertilization and some 
treatments of safe natural substances, as well as, their 
interactions on vegetative growth, fruit yield, oil 
yield (volatile and fixed) and some chemical 
constituents of black cumin plants.  

 
Materials and Methods 
 

This investigation was carried out in the 
Experimental Farm and Laboratory of Faculty of 
Agriculture, Minia University during the two 
successive seasons 2009/2010 and 2010/2011 to 
study the influence of organic, NPK, bio-fertilization 
and some safe natural substances treatments on 
Nigella sativa, L. plants.  

The experiment was arranged in a randomized 
complete block design in a split-plot design with 
three replicates. The main plots (A) included four 
treatments of NPK and chicken manure at three 
levels, while seven treatments (royal jelly, salicylic 
acid and active dry yeast, each at two concentrations, 
as well as control) occupied the sub plots (B), 
therefore, the interaction treatments (A×B) were 28 
treatments.  

Seeds of black cumin were obtained from Sids 
Horticultural Research Station, Agric. Research 
Center, Beni-Suef Governorate and were sown on 
September 25th of both experimental seasons. The 
experimental unit (plot) was 1.8 × 3.0 meter and 
containing 3 rows, 60 cm apart and seeds were 
cultivated in hills spaced at 30 cm. and each plot 
contained 60 plants and plants were thinned to two 
plants / hill after 5 weeks from sowing date. The 
physical and chemical analysis of the soil is shown in 
Table (a).  

 
Table a. Physical and chemical characters of the soil used. 

 
The main plots included four fertilization 

treatments which were conducted as follows: 
a1- NPK: control treatment fertilized with 
recommended mineral NPK, 200 kg/fed. of 
ammonium nitrate (33.5 % N), 150 kg/fed. of 
superphosphate (15.5 % P2O5) and 100 kg/fed. of 
potassium sulphate (48 % K2O). a2- 5 m3/fed., a3- 
10 m3/fed. and a4- 15 m3/fed. of chicken manure. 
Chicken manure and mineral phosphorus were added 
during soil preparation for cultivation in both 
seasons. The chemical analysis of chicken manure is 
shown in Table (b). Mineral N and K were divided 
into three equal batches and added at one-month 
interval, starting from October 31th in both seasons. 
The sub plots (B) were devoted to seven treatments; 
control royal jelly (R1) at 200 ppm, royal jelly (R2) 
at 300 ppm, Salicylic acid (SAL1) at 100 ppm, 
Salicylic acid (SAL2) at 200 ppm, active dry yeast 
(ADY1) at 5 g/l and active dry yeast (ADY2) at 10 
g/l. 
The plants were sprayed with the three substances 
three times at one-month interval, starting from 
October 31th. Control plants were sprayed with 

distilled water. All other agricultural practices were 
carried out as prevailing in the region. 
At the termination of the experiments, on the last 
week of April, the following data were recorded:- 
• Vegetative growth characters: - plant height (cm), 

stem diameter (cm), number of branches/plant and 
herb dry weight (g/plant). 

• Yield and its component: - number of capsules / 
plant, seed yield (g) /plant, also seed yield (kg / 
fed.) was calculated. 

• Oil determination: - volatile oil % of seeds 
according to British pharmacopeia (1963), volatile 
oil yield (ml/plant and liter/fed.). Also, fixed oil % 
of seeds according to A.O.A.C. (1980), fixed oil 
yield (ml/plant and liter/fed.) 

• Chemical analysis : - nitrogen % was determinated 
by Micro-kjeldahel method as described by 
A.O.A.C. (1980) phosphorus % was determinated 
colometrically using the method described by 
Jackson (1973), while potassium % was estimated 
using flame-photometry method according to 
Cotteine et al. (1982). 
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The obtained data were statistically analyzed 
according to M STAT-C (1986). The differences 

between means were tested using L.S.D. at 5 % level 

 
Results and Discussion 
 
A:-Effect of vegetative growth traits 
 

Data presented in Tables (1 and 2) revealed that 
all three used chicken manure treatments decreased 
plant height, stem diameter, number of branches per 
plant and herb dry weight / plant, in the two seasons, 
in comparison with the mineral NPK (recommended 
dose) treatment. There were significant differences in 
the aforementioned parameters due to fertilizing with 
chicken manure. However, non-significant 
differences were obtained from black cumin plants 
treated with chicken manure at high level (15 
m3/fed.) in comparison with mineral NPK. 

The treatments of mineral NPK and high level of 
chicken manure gave the highest values of vegetative 
growth traits in comparison with the two other 
organic fertilization treatments; this may be due to 
the increase of macro-elements in the root zone in 
chemical fertilizer and decomposition of chicken 
manure at high level. 

The above results are in an agreement with those 
obtained by Aly et al. (2007a) and Abdalla (2009) on 
coriander plants, Abdou et al. (2009a) on caraway 
plant which stated that application of NPK (200 
+300+100 kg/fed.) was the most effective rate for 
increasing vegetative growth traits of Carum carvi, 
and Shalan (2005) ; Ahmed (2007) on black cumin 
and Abdalla (2009) on coriander plants who found 
that the highest values for plant height, number of 
branches/plant and herb dry weight/plant were 
obtained when organic manure was applied at high 
level (25 m3/fed. cattle manure). 

Data in Tables (1 and 2) showed that plant 
height, stem diameter, number of branches/plant and 
herb dry weight/plant were significantly increased 
due to royal jelly, salicylic acid and active dry yeast 
(each at two concentrations) treatments over control 
(without treated) in both seasons. The highest values 
for the four characters were obtained when plants 
were treated with royal jelly at high concentration 
(R2, 300 ppm) followed by active dry yeast at high 
concentration (ADY2, 10 g/l) then salicylic acid at 
high concentration (SAL2, 200 ppm). In addition, no 
significant differences were detected between R2 and 

ADY2 treatments in all cases, and between R2 and 
SAL2 treatments in some cases. 

The augmentation occurred in the four previous 
parameters obtained in this study as a result of R2 
may be due to any of its components as amino acids, 
vit. B, some minerals and hormonal status of royal 
jelly on growth which has been already reported by 
Heyl (1949); Nation and Robinson (1971); El-
Maziny and Hassan (1990) and El-Shaikha (2010). In 
addition, the stimulatory effects of ADY and/or any 
of its components as cytokinin and vitamin B on 
plant growth have been reported by Haridi (1987) on 
Salvia officinalis; Bowe et al. (1989) on 
Pelargonium zonal; Naguib and Khalil (2002); 
Ahmed (2007) and Helmy (2008) on Nigella sativa. 
While, Hemdan (2008) on anise plants; Helmy 
(2008) on black cumin and Abdou et al. (2009a) 
stated that foliar application of salicylic acid at 150 
ppm increased plant height, stem diameter, branches 
number / plant and herb dry weight/plant in 
comparison with control plants. 

The interaction between main-plot and sub-plot 
was significant for plant height, number of 
branches/plant and herb dry weight/plant in both 
seasons. The highest values were obtained by 
mineral NPK or chicken manure (15 m3/fed.) in 
combination with R2, ADY2 or SAL2, while the 
least values in this respect were of the interaction 
between zero (without any treated) × chicken manure 
5 m3/fed. 

 
B:-Effect of yield parameters- 
 

Data in Tables (3 and 4) showed that all 
treatments of chicken manure in the two seasons, 
gave significantly lower number of capsules/plant, 
seed yield (g/plant and kg/fed.) in comparison with 
mineral NPK, except the treatment of high level of 
chicken manure (15 m3/fed.) there was non-
significant differences between it and mineral NPK 
in both seasons for the three previous characters. 

The role of NPK fertilization treatment on 
increasing yield parameters may be due to the 
important roles played by the different nutrients (N, 
P and K) in the different physiological processes 
within the plant, which in turn affect plant growth, 
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consequently yield production. Nitrogen is present in 
the structure of protein molecules, while phosphorus 
is an essential constituents of nucleic acids and 
phospholipids, and potassium is essential as an 
activator for enzymes involved in the synthesis of 
certain peptide bonds (Develin, 1975). Also, 
stimulatory effect of chicken manure at high level 
(15 m3/fed.) on yield parameters can be explained by 
the important roles of organic fertilizer which gave 
better growth, as well as, better photosynthesis 

consequently more carbohydrates and dry matter 
accumulation. 

The great effect of NPK on yield parameters was 
noticed by Aly et al., (2007a) and Abdalla (2009) on 
coriander plants, Helmy (2008) on black cumin and 
Abdou et al., (2009a) on caraway plants. While, the 
beneficial effects of chicken manure (15 m3/fed.) 
obtained in the present study were also detected by 
Shalan (2005) and Ahmed (2007) on black cumin 
and Abdou et al. (2009b) on fennel plants. 

 
Table 1. Influence of organic, NPK and bio-fertilization as well as natural substances on plant height (cm) and 

stem diameter (cm) of Nigella sativa, L. plants.  

Table 2. Influence of organic, NPK and bio-fertilization as well as natural substances on number of branches / 
plant and herb dry weight / plant (g) of Nigella sativa, L. plants.  
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Table 3. Influence of organic, NPK and bio-fertilization as well as natural substances on capsule number/plant 
and seeds weight / plant (g) of Nigella sativa, L. plants.  

 
 

Table 4. Influence of organic, NPK and bio-fertilization as well as natural substances on seeds weight / fed. (kg) 
and volatile oil % of Nigella sativa, L. plants.  

 
 

Concerning natural substances and ADY 
treatments, all six treatments gave significantly 
higher number of capsules/plant and seed yield 
(g/plant and kg/fed.) than those of untreated control 
plants. Among these six used treatments; royal jelly 
at high concentration (300 ppm) gave the most 
significantly highest values in the two seasons. 

Royal jelly gave tremendous effects on all 
studied variables which may be a result from the 
content of some hormones, as well as, its nutrition 
balance (Townsend and Lucas, 1940; Heyl, 1949 and 
Nation and Robinson, 1971; El-Maziny and Hassan, 
1990 and El-Shaikha, 2010). 

The interaction between the main two factors 
(A×B) was significant in the two seasons. The 
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highest values were obtained due to mineral NPK or 
chicken manure (at 15 m3/fed.) in combination with 
royal jelly at 300 ppm as clearly shown in Tables (3 
and 4). 
 
C:-Effect on oil productivity 
 

Data in Tables (4, 5, 6 and 7) showed that 
volatile oil and fixed oil (percentages and yield/plant 
and /fed.) were significantly affected by the 
application of mineral NPK and chicken manure as 
organic fertilization. Mineral NPK gave the highest 
values in both seasons. The differences among 
mineral NPK and chicken manure treatments reached 
significant levels, except for the treatment of chicken 
manure at 15 m3 per feddan. 

In accordance with these results concerning 
NPK were those reported by Aly et al. (2007a) on 
coriander plants, Helmy (2008) on black cumin plant 
and Abdou et al., (2009a) on caraway plants. 
Meantime, some others proved the capability of 
organic fertilizers in increasing essential oil % and 
yield as Abdalla (2009) on coriander and Abdou et 
al. (2009b) on fennel, or fixed oil % and yield as 
Helmy (2008) on black cumin. 

Data in Tables (4, 5, 6 and 7) showed that all six 
used treatments of natural substances (royal jelly, 
salicylic acid and active dry yeast, each at two 
concentrations) significantly increased volatile oil 
and fixed oil (percentages and yield/plant and /fed.). 
The highest values of volatile oil % were obtained 
due to active dry yeast (10 g/l) followed by salicylic 
acid (200 ppm) or royal jelly (300 ppm), while the 
treatments of royal jelly (300 ppm) followed by 
active dry yeast (10 g/l) then salicylic acid (200 ppm) 
resulted the highest values of volatile oil yield (ml / 
plant and liter / fed.) and fixed oil yield per plant and 
per feddan without significant differences among 
them in both seasons for volatile oil (% and yield) 
and with significant differences among them in both 
seasons for fixed oil % and yield. 

Data showed that royal jelly gave tremendous 
effects on all studied variables which may result 
from the content of some hormones and its nutrition 
balance (Townsend and Lucas, 1940, Heyl, 1949, El-
Mazny and Hassan, 1990; El-Shaikh, 2010). 

The various positive effects of applying ADY on 
growth and oil content obtained in this investigation 
could be attributed to, it containing natural plant 
growth regulators (Bowe et al., 1989); and/or higher 
values of vitamins (Buchula and Schmid, 1979), it 
aiding the activation of the photosynthesis process 
through enhancing the release of carbon dioxide 
produced from fermentation (Larson et al., 1962). 

Similar results were obtained by Helmy (2008) on 
Nigella sativa; Aly et al. (2007b) on coriander and 
Hemdan (2008) on anise plants. 

The enhancing effects of high concentrations of 
salicylic acid on black cumin plants may be due to 
the fact that salicylic acid accelerates leaf area and 
mass production (Khan et al., 2003) and has a direct 
role in enhancement uptake of ions (Gordon et al., 
2002). Similar results have been previously stated by 
Helmy (2008) on black cumin and Abdou et al. 
(2009b) on fennel. 
The interaction between main-plot and sub-plot was 
significant for volatile and fixed oil (% or yield). The 
highest values of volatile oil % were obtained due to 
NPK or chicken manure in combination with Y2, 
SAL2 or R2. The highest yield of volatile oil were 
obtained from NPK or chicken manure with R2 or 
Y2 and SAL2. Regarding fixed oil %, the interaction 
treatments of NPK × Y2 or chicken manure × Y2 or 
SAL2 gave the highest values of fixed oil yield were 
obtained due to mineral NPK × R2 or Y2 or chicken 
manure × R2 or Y2. 
 
D:-Effect on N, P and K percentages in the leaves 
 
Data in Tables (7 and 8) revealed that there were 
significant decreases in N, P and K (%) in black 
cumin leaves due to chicken manure 5 and 10 
m3/fed. treatments in comparison with mineral NPK 
treatment, while the treatment of chicken manure at 
15 m3/fed. resulted a least reduction in N, P and K % 
without significant differences between it and 
mineral NPK treatment in both seasons. These results 
are in accordance with previous results obtained by 
Aly et al. (2007b) on coriander plants and Ibrahim 
(2010) on geranium plants. 

With regard to natural substances and ADY 
treatments, there were significant increases in N, P 
and K % in black cumin leaves from all six used 
treatments in comparison with the untreated control 
plants in both seasons. The highest values of N and K 
% in both seasons were obtained from ADY at high 
rate 10 g/l. While, the significantly highest values of 
K % were obtained due to R2 and ADY2 treatments. 
In agreement with our results concerning active dry 
yeast were those reported by Aly et al. (2007b) on 
coriander ; Hemdan (2008) on anise and Helmy 
(2008) on black cumin. 
The interaction between main-plot and sub-plot was 
not significant in both seasons for N, P and k % as 
clearly shown in Tables (7 and 8). 

 



Influence of Organic, Npk, Bio-Fertilization and Natural Substances Treatments                   ………….……..… 249 
 

Annals of Agric. Sci., Moshtohor, Vol. 51 (3) 2013. 

Table 5. Influence of organic, NPK and bio-fertilization as well as natural substances on volatile oil yield/plant 
and /feddan of Nigella sativa, L. plants.  

 
 
 

Table 6. Influence of organic, NPK and bio-fertilization as well as natural substances on fixed oil % and fixed oil yield 
(ml/plant) of Nigella sativa, L. plants.  
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Table 7. Influence of organic, NPK and bio-fertilization as well as natural substances on fixed oil yield/feddan 
and nitrogen percentage of Nigella sativa, L. plants.  

 
 

Table 8. Influence of organic, NPK and bio-fertilization as well as natural substances on phosphorus and 
potassium percentages of Nigella sativa, L. plants. 
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 تأثير التسميد العضوى والمعدنى والحيوى ومعامالت مواد طبيعية على نبات حبة البركة
 

 1رنده محمد صالح الدين – 2ريم محمد الحسينى عبد الرؤوف ،  1رجاء على طه،  1محمود عبد الهادي حسن عبده

 .مصر  –مركز البحوث الزراعية ) العطرية النباتات الطبية و( معهد البساتين  – 2جامعة المنيا  –كلية الزراعة   - قسم البساتين
 

) الخميرة الجافة (والحيوى ) كعامل رئيسى ) (ن ،  فو ، بو (والمعدنى ) زرق الدواجن(أجريت هذه التجربة لدراسة تأثير السماد العضوى 
ى والبوتاسى بالمعدل النتروجينى الفوسفات(ى حيث أضيف كل من السماد المعدن) كعامل ثانوى (يك  وغذاء الملكات على نبات حبة البركة الوالسالس

( أثناء اعداد األرض للزراعة بينما غذاء الملكات أضيف بمعدل ) فدان /  3م 15،  10،  5(زرق الدواجن  و) الموصى به تحت ظروف المنطقة 
 ).لتر /جم  10،  5( دل والخميرة بمع) المليون / جزء  200،  100(وحمض السالساليك  بمعدل ) المليون / جزء  300،  200

أوضحت النتائج أن تسميد نبات حبة البركة بالسماد المعدنى النتروجينى الفسفورى البوتاسى أعطت أحسن صفات للنمو الخضرى وأعلى عدد 
النسبة المئوية (فدان والنسبة المئوية للزيت الطيار ومحصول الزيت للنبات  وللفدان والزيت الثابت /نبات /نبات ومحصول البذرة / كبسوالت 

معامالت التسميد بزرق الدواجن أدت الى . باالضافة الى النسبة المئوية للنيتروجين والفسفور والبوتاسيوم فى األوراق ) والمحصول للنبات وللفدان 
أعطت أقل ) الفدان /  3م 15( رق الدواجن نقص معنوى فى كل الصفات السابقة مقارنة بمعاملة التسميد المعدنى عدا المستوى العالى من تسميد ز

 .اختزال بدون فارق معنوى بينها وبين معاملة التسميد المعدنى 
بين الست معامالت المستخدمة ، معامالت غذاء من . معامالت الرش أدت الى زيادة معنوية فى كل الصفات السابقة مقارنة بمعاملة الكنترول كل 

طت احسن القيم ، أع )المليون / جزء  200 (ثم حمض السالساليك  )لتر / جرام  10 (بينما الخميرة النشطة  )مليون ال/ جزء  300 (الملكات 
 .  )الثابت  –الطيار  (الخضرية والمحصولية ومحصول الزيت 

لتر أعطت اعلى نسب مئوية للنيتروجين والبوتاسيوم فى االوراق / جرام  10فى االوراق وكذلك معاملة الخميرة عند  النسبة المئوية للفسفورأيضا 
 . لجافة مقارنة بباقى المعامالت ا

، حيث سجلت اعلى القيم فى جميع القياسات محل نتائج القياسات االكثر فاعلية على كانت معامالت التفاعل بين العامل الرئيسى ، والعامل الثانوى 
/ جرام  10افة الجالمليون الخميرة / جزء  300لكات الفدان مع غذاء الم/ متر مكعب  20الدراسة نتيجة استخدام التسميد المعدنى او زرق الدواجن 

 المليون / جزء  200لتر أو حمض السالساليك  
 
 


