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ABSTRACT 
 
To study the effect of farmyard manure rates (0, 10 and 20m3 fed-1), silicate 

bacteria (without and with inoculation) and potassium fertilizer levels (0, 50 and 100 K 
kg fed-1) on status of soil-N and K nutrients at different growth stages of potato plants 
cultivated in alluvial soil, a field experiment was laid out at private farm (Kafr EL-Arab, 
Talkha, Dakahlia Governorate, Egypt during winter 2005/2006 season. The obtained 
results could be summarized as follows: 

Obtained results show that increasing rates of farmyard manure from 0 up 10 
to 20 m3 fed-1, K fertilizer levels from 0 up 50 to 100 kg fed  -1 and inoculation of silicate 
bacteria (Bacillus circulans) markedly increased tuber yield (ton fed-1) of potato plants 
at 70, 90 and 110 days after planting during (DAP) 2005/2006 season.  

Data clear that application of farmyard manure (FYM) had a positive effect on 
soil-N forms contents i. e. NO-

3, NH+
4 and total available N (TAN) at 70, 90 and 110 

DAP, respectively. 
Also, data reveal that the contents of soil-NO-

3, NH+
4 and total available N (mg 

kg soil-1) slightly affected due to inoculation of silicate bacteria as compared to the 
control, respectively. Moreover, application of K fertilizer had a slight effect on 
contents of soil-NO-

3 and total available N (mg kg soil-1). Meanwhile, there is a 
descent trend on soil-NH+

4 content due to increasing levels of potassium fertilizer at 
70, 90 and 110 DAP during 2005/2006 season. 

Statistical analysis reveal that, the addition of farmyard manure0 up 10 to 20 
m3 fed-1, silicate bacteria (Bacillus circulans) and K-fertilizer from 0 up to 50 and 100 K 
kg fed-1 caused vigorously enhancing in available soil-K content (mg kg soil-1) at 
different growth stages of potato crop at 70, 90 and 110 DAP. 

Multiple linear regression from the following equation revealed that N-forms 
and available soil-K had a pronounced effect on predicting the tuber yield (ton fed-1) of 
potato plants (r2 = 88.5%). 

The expected equation to predict the tuber yield was:-  
Tuber yield (ton fed-1) = 3.73 + 0.131soil-NO-

3 - 0.165 soil-NH+
4 + 0.284 soil-TAN 

+ 0.641 available soil-K. 
Keywords:FYM, Silicate bacteria, K fertilizer, Soil-N forms, Available soil-K 

 

INTRODUCTION 

 
Potato (Solanum tuberosum L.) has a very exhausting effects on soil 

fertility. Its growth is responsible for a liberal dressing of readily available 
nutrients. Supplying the necessary nutrients in the correct proportion may be 
produced high yield and satisfactory tubers. 

Organic farming covers agriculture systems that implement the 
environmentally, socially and economically sound production of food. These 
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systems take local soil fertility as the basis of there production capacity and 
by respecting the inherent nature of plants, animals manures, legumes, green 
manure and off-farm organic wastes (Abou-Hussien, 2002a). Also, bio-
fertilizers are products containing living cells of different micro-organism 
types, which have the ability to convert nutritionally important elements from 
unavailable to available form through biological processes (Vessey, 2003).  

In most long term experiments, combination mineral fertilizer and 
farmyard manure has generally given the best crop yields and soil quality 
many parts of the world (Bogdevitch et al., 2002); Wahdan, 2004; Wang et 
al., 2004). 

El-Fayoumy and Hammad (2001) found that availability of soil-N and K 
was increased by 17.49, 75.51 and 13.57% respectively as affected by FYM 
application up to 20 m3/fed. Moreover, Li-YuYing (2002) and Kovaevic et al., 
(2005) demonstrated that the application of 100 kg K2O/ha for soil with very 
low status (less than 5 mg K2O/100 g in 0-30 cm soil depth).  

A great deal of researches was conducted on the role of 
microorganisms in mobilizing potassium, silicon and aluminum represented 
by a group of bacteria given the name "silicate bacteria". These studies led to 
a preparation of a Biofertilizers called "silico-bacterin" which proved to be 
capable of decomposing aluminosilicate minerals and enduring potassium to 
available form for the growing plants. In addition, several investigators 
reported that the efficiency of organic manures in the presence of 
biofertilizers were highest in availability of soil-N and K (Ashour et al., 2004; 
Abdel-Hady et al., 2005 and Sheng, Mao, et al., 2006). 

Therefore, this investigation aims to study and discuss the status of N 
and K in the studied soil as affected by farmyard manures, silicate bacteria 
and potassium fertilizer levels at different growth stages of potato plants 
during the winter of 2005/2006 season. 

 

MATERIALS AND METHODS 
 

To study the effect of farmyard manure rates, silicate bacteria and 
potassium fertilizer levels on status of soil-N and K nutrients at different 
growth stages of potato plants cultivated in alluvial soil. A field experiment 
was laid out at private farm (Kafer EL-Arab, Talkha, Dakahlia Governorate, 
Egypt during winter 2005/2006 season. The studied soil is considered a clay 
loam in texture. Some physical and chemical properties of the studied soil 
presented in Table 1. 
 

Table 1: Some physical and chemical properties of the studied soil. 
Property Value Property Value 

Sand 

% 

18.58 ECe (soil paste extract) dSm-1 2.93 

Silt 38.02 pH (1:2.5 soil: water suspension) 7.4 

Clay 43.40 Available nutrients (mg kg soil-1) 

Textural grade: Clay loam NO-
3 62.97 

Organic Matter % 1.89 
NH+

4 13.05 

Total avail. N 76.02 

 
P 17.5 

K 380 
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Farmyard manure applied at three rates 0, 10 and 20 m3 fed-1 and 
were incorporated, then soil was irrigated and left for 15 days before sowing. 
Some chemical properties of the investigated organic manure illustrated in 
Table 2. 
 
Table2:Some chemical properties of the investigated organic manure  

Source 

Av a i l a b l e  
N u t r i e n t s  ( % )  

Wight of 
m3 (kg) 

Moist. 
% 

O. C 
% 

O. M 
% 

C/N 
ratio 

pH 
(1:2.5 water 
suspension) N  P K 

FYM  1 . 2  0.29 2 . 0  5 3 5  2 3 . 5  4 2 . 0  1 4 . 0  2 1 : 1  8 . 6  

 
Efficient inoculants of the biofertilizer silicates decomposing (Bacillus 

circulans) were obtained from Integrated Control Res. Dept., Plant Pathology 
Res. Inst., Agric. Res. Center, Giza. The prepared biofertlizer was added to 
feldspar at rate of 50 ml/kg of each other to the soil immediately before the 
first irrigation.  

Potassium sulphate (41.5% K) levels were divided into two equal 
doses and applied with the 2nd and the 3rd additions of N.  All agricultural 
practices of planting were done as recommended by Ministry of Agriculture. 
Potato pieces were cultivated on October 16th 2005 and tubers were 
harvested at 70, 90 and 110 DAP of potato plants to record the tuber yield 
(ton fed-1).  

The experimental design was split plot design where, main plots were 
assigned to the three farmyard manure rates (0, 10 and 20 m3 fed-1), while 
the silicate bacteria as a source for silicate decomposing bacteria were 
(without and with inoculation) done in sub plots, and the three levels of 
potassium (0, 50 and 100 K kg fed-1) were assigned in the sub-sub plots. 
Hence, the total number of present trial was 3 levels (FYM) × 2 rates (Bio) x 3 
levels (K) = 18 treatments. The plot area was 17.5 m2 (1/240 feddan) which 
contained 5 ridges, each 5 m long and 0.7m width and each treatment was 
replicated 3 times to give a total number of 54 experimental units.  

Random soil samples were collected from (0-30 cm) soil depth at 
aforementioned days after planting (70, 90 and 110 DAP) of potato plant to 
determine soil-N forms (i. e. NO-

3, NH+
4 and available N (mg kg soil-1) and 

available soil-K (mg kg soil-1) as mentioned by (Hesse, 1971). All data were 
statistically analyzed according to the technique of analysis of variance 
(ANOVA) and the least significant differences between the treatment means 
were compared as published by Gomez and Gomez (1984). Finally, the 
obtained data of the tuber yield (Y) and N forms and available K contents in 
soil were subjected to simple correlation and regression. Also, the results of 
aforementioned characters were subjected to multiple linear regression and 
path coefficient analysis. Partial coefficient of determination (r2) was 
estimated for each component to evaluate the relative contribution and to 
construct the prediction model of the tuber yield (Y) according to the following 
formula:- 

Y = a + b1x1 + b2x2 + b3x3 + b4x4…(Snedecor and Cochran, 1982). 
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RESULTS AND DISCUSSION 
 
1.Tuber yield:- 
1.1. Effect of farmyard manure rates:- 

Concerning the effect of FYM rates on tuber yield, Fig 1 reveals that, 
tuber yield (ton fed-1) was markedly increased at 70, 90 and 110 DAP, 
respectively. The highest mean values of tuber yield were (3.42, 4.54 and 
18.88 ton fed-1) obtained from the treatment of FYM 20 m3 fed-1 at 70, 90 and 
110 DAP, respectively. Meanwhile, the lowest mean values of previous 
attribute were (1.52, 3.09 and 14.33 ton fed-1) obtained from the untreated 
plants at the same days after planting during 2005/2006 season. The 
increase % for the two treatments over control after 110 DAP amounted to 
about 21.2 and 31.8 %, respectively. Generally, the beneficial effects of 
organic manure on vegetative growth might be related to that the application 
of organic materials improved the physical conditions of the soil, provided 
energy for microorganisms activity, increased nutrient supply and improved 
the efficiency of macro elements as well as its ability to meet some micro 
nutrient requirements (Tisdale et al., 1985).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1: Tuber yield (ton fed-1) as affected by farmyard manure rates, 

silicate bacteria and K fertilizer treatments. 
 
1.2. Effect of silicate bacteria:- 

Except for tuber yield at 90 ADP, silicate bacteria (Bacillus circulans) 
gave a positive effect on tuber yield as compared with the control at 70 and 
110 DAP, respectively (Fig 2). Also, Fig 2 reveals that, the maximum mean 
values of tuber yield were (2.52, 4.18 and 17.61 ton fed-1) obtained from 
plants treated with silicate bacteria, respectively. Meanwhile, the minimum 
mean values of this attribute were (2.12, 3.87 and 16.11) obtained from the 
check treatment at the same previous days after planting, respectively. These 
results are confirmed with those of El-Banna et al., (2001) and Ramadan, 
(2007) on potato plants. 
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Fig 2:Tuber yield (ton fed-1) as affected by silicate bacteria treatments. 
 
1.3. Effect of K fertilizer levels:- 

The additional levels of K fertilizer increased tuber yield of potato 
plants at 70, 90 and 110 DAP during the growth season. The maximum mean 
values of tuber yield were (2.52, 6.50 and 17.60 ton fed-1) obtained from the 
addition of 100 K kg fed-1at 70, 90 and 110 DAP, respectively. Meanwhile, the 
minimum mean values of the fresh tuber yield were (2.20, 4.00 and 14.20 ton 
fed-1) produced from the control at the different growth stages, respectively. 
Potassium plays vital role in physiological processes inside the plant, enzyme 
activities, water absorption, transpiration and increasing the outward 
translocation of photosynthesis from the above ground parts to the 
subterranean storage root organs (roots). These results are agreeable with 
those obtained by Arisha and Bardisi (1999); Abdel-Kader (2002) and Selim 
(2003).  

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Fig 3: Tuber yield (ton fed-1) as affected by as affected by K fertilizer 

levels. 
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2. Nitrogen forms in soil (mg kg soil-1):- 
2.1. Effect of farmyard manure rates :-  

As shown in Table1, data clear that application of FYM had a positive 
effect on soil-N forms contents i. e. NO-

3, NH+
4 and total available N at 70, 90 

and 110 DAP respectively, during 2005/2006 season. The highest mean 
averages of soil-NO-

3 content were (72.48, 68.83 and 74.29 mg kg soil-1) 
occurred with added rate 20 m3 fed-1 of FYM at 70, 90 and 110 DAP, 
respectively. Meanwhile, the lowest mean averages of this soil-N form were 
(64.07, 64.51 and 64.47 mg kg soil-1) obtained from the control at the same 
growth stages, respectively. The increase % of soil-NO-

3 contents for the two 
treatments after harvest over the control amounted to about 6.53 and 
15.23%, respectively. 
 
Table3: Means of soil-N forms (mg kg soil-1) as affected by farmyard 

manure rates, silicate bacteria and K fertilizer treatments at 
days after planting.  

  Characters  
 
 

Treatments  

Soil-N forms (mg kg soil-1) 

NO-
3 NH+

4 Total available N  

Days after planting Days after planting Days after planting 

70 90 110 70 90 110 70 90 110 

Farmyard manures rates (m3 fed-1 ) 

0 64.07 64.51 64.47 16.06 13.82 14.71 80.13 78.33 79.18 

10 67.82 64.25 68.68 20.62 22.44 24.08 88.44 86.69 92.76 

20 72.48 68.83 74.29 26.14 26.58 27.83 98.62 95.41 102.1 

Silicate bacteria 

Without 67.15 66.18 68.05 21.40 20.65 21.40 89.15 86.83 89.45 

With 68.74 65.55 69.24 21.01 20.67 21.41 90.75 88.22 90.00 

K-Fertilizer levels (kg fed-1) 

K0 68.05 65.44 68.64 21.73 21.49 22.65 89.78 86.93 91.29 

K1 68.23 66.01 69.11 16.41 16.72 22.20 84.63 82.73 91.31 

K2 68.09 66.09 69.70 16.10 21.87 21.87 84.19 87.96 91.58 

 
With respect to soil-NH+

4 content (mg kg soil-1), the highest averages of 
this form were (26.14, 26.58 and 27.83 mg kg soil-1) produced from 20 m3 fed-

1 of FYM. Whereas, the lowest averages were (16.06, 13.82 and 14.71 mg kg 
soil-1) produced from the control at 70, 90 and 110 DAP, respectively. The 
increase % of soil-NH+

4 contents for these treatments over the control 
reached to about 63.70 and 89.19% at 110 days after planting, respectively.  

The same Table clearly appears that the received plots 20 m3 fed-1 
contained the highest averages of this form of soil-N as compared to the 
untreated plots at 70, 90 and 110 DAP, respectively. The increase% of total 
available soil-N (mg kg soil-1) for these treatments over control reached to 
about 17.15 and 28.97 % after 110 DAP, respectively. In this respect,  
Hammad (1996) concluded that the addition of organic fertilizers to the soil 
can improve its physical and biological properties, which are reflected 
generally, on soil fertility status and thus the dynamic changes of (NH+

4 + NO-

3)-N in the upper 20 cm of soil could be influenced, to a great extent, by 
organic fertilization during all growth periods. But, Sheng Mao et al., (2006) 
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reported that the application of farmyard manure along with the mineral 
fertilizers markedly reduced residual NO3-N accumulation in the examined 
soil profiles. 
2.2. Effect of silicate bacteria:- 

Table 3 shows that mean values of soil-NO-
3, NH+

4 and total available 
N (mg kg soil-1) slightly and negligible affected due to inoculation of silicate 
bacteria as compared to the control at 70, 90 and 110 DAP, respectively 
during 2005/2006 season.  
2.3. Effect of K fertilizer levels :- 

From results presented in Table 3, it could be concluded that 
application of potassium fertilizer had a marked effect on soil-NO-

3 contents 
(mg kg soil-1) at 70, 90 and 110 DAP during 2005/2006 season. Meanwhile, 
there is a descent trend with increasing levels of potassium fertilizer from 0 
up 50 to 100 K kg fed-1 on soil-NH+

4 and total available N (NO-
3 + NH+

4) 
contents at the same periods, respectively. The fertilized plots with 100 K kg 
fed-1 caused the highest mean of soil-NO-

3 content (69.70 mg kg soil-1) at 110 
DAP. But, the lowest value of this form was (65.44mg kg soil-1) in the 
untreated plots at 90 DAP.  

The highest value of soil-NH+
4 content (22.65 mg kg soil-1) was 

obtained from the untreated soil (K0) at 110 days after planting, and, the 
lowest value of this form was (16.10 mg kg soil-1) occurred with the same 
level at 70 DAP. In addition, the application of potassium fertilizer had a 
negligible effect on total available soil-N (mg kg soil-1) at 70, 90 and 110 DAP.   
 
3. Available soil-K contents (mg kg soil-1) 
3.1. Effect of farmyard manure rates:- 

The application of FYM, silicate bacteria and K fertilizer markedly 
affected the contents of this soil-K (mg kg soil-1) as compared to the control at 
70, 90 and 110 DAP (Fig 4). 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Fig 4: Available soil-K contents (mg kg soil-1) as affected by farmyard 

manure rates (m3 fed-1). 



Hammad, S. A. et al. 

 842 

0

80

160

240

320

400

A
v
ia

la
b

le
 s

o
il

-K
 

c
o

n
te

n
ts

 (
m

g
 k

g
 s

o
il

-1
)

70 90 110

Days after planting (DAP)

Silicate bacteria  
Without With 

The farmyard manure addition caused vigorously enhancing in content 
of available soil-K (mg kg soil-1) at different growth stages of potato crop. The 
highest mean averages of available soil-K content were (468, 491 and 514.8 
mg kg soil-1) obtained from the level of 20 m3 fed-1 at 70, 90and 110 DAP, 
respectively. While the lowest mean averages were (222.3, 195.0 and 167.6 
mg kg soil-1) occurred with the control treatment. The percentage increases of 
soil-K were (86.16 and 207.15%) occurred with 10 and 20 m3 fed-1 over the 
control at 110 DAP, respectively. It may be attributed to the mineralization of 
organic minerals and slow release of minerals in an available form from 
organic manure; these results are in agreement with those of Ashour et al., 
(2004); Abdel-Hady et al., (2005) and El-Mancy, and Selim (2007). 
 
1.1 Effect of silicate bacteria:- 

The inoculated plots that with silicate bacteria (Bacillus circulans) 
contained available soil-K ( 365.3, 371.8 and 380.9 mg kg soil-1) more than 
untreated plots at 70, 90 and 110 DAP, respectively during 2006/2005 
season (Fig 5). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 5: Available soil-K contents (mg kg soil-1) as affected by silicate 

bacteria. 
 
1.1 Effect of K fertilizer levels:- 

The available soil-K content (mg kg soil-1) approximately increased with 
the additional levels of K-fertilizer from 0 up to 50 and 100 K kg fed-1 at 70, 90 
and 110 DAP. The highest means of available soil-K content were (659, 663 
and 666 mg kg soil-1) with 100 kg fed-1 of K fertilizer. But, the lowest mean 
values of this form were (235, 218 and 200 mg kg soil-1) in the control at 70, 
90 and 110 DAP, respectively (Fig 6). So, Li-YuYing (2002) reported that 
available K content in soil decreased significantly each year. In the contrast, 
without applying potash fertilizer, the content of slow-releasing K in soil 
decreased quickly, while in potash-treated plots it decreased slightly. 
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Fig 6: Available soil-K contents (mg kg soil-1) as affected by K fertilizer 

levels. 
 
The statistical analysis reveal that tuber yield (ton fed-1) of potato 

plants was a highly significant correlated among all soil-N forms and 
available soil-K (mg kg soil-1). The simple correlation coefficient values 
between tuber yield and these characters were; 0.91**, 0.91*, 0.93* and 
0.86*, respectively. Meanwhile, Multiple linear regression from the following 
equation revealed that N-forms and available soil-K had a pronounced effect 
on predicting the tuber yield (ton fed-1) of potato plants (r2 = 88.5% and the 
adj.r2 = 83.7%). 

The expected equation to predict the tuber yield was:-  
Tuber yield (ton fed-1) = 3.73 + 0.131soil-NO-

3 - 0.165 soil-NH+
4 + 0.284 

soil-TAN + 0.641 available soil-K. 
As shown in above formula, tuber yield (ton fed-1) was positively 

increased due to soil-NO-
3 content (mg kg soil-1) and total available nitrogen 

(TAN) (NH+
4 + NO-

3).This result may be attributed to that organic matter had 
a significant effect on NH+

4 and its decomposition of manure and release N 
forms especially NH+

4 content.  
As illustrated in Fig 7, simple regression equation for predicting the 

potato tuber yield (ton fed-1) (Y) (where x = total available soil-N (NH+
4 + NO-

3) was computed from the quadratic equation as follow: 
= 90.1 %). 2r03X**2 (-6.67E -55.3176 + 1.40632X -Y =  
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Fig 7: Simple regression coefficient between potato tuber yield and 

TAN (NH+
4 + NO-

3) as affected by the studied treatments.  
 

Conclusion  
It could be concluded that N-forms and available K in soil had a 

pronounced effect (r2 = 88.5%) on predicting the tuber yield (ton fed-1) of 
potato plants by application 20 m3 fed-1 of farmyard manure + 100 K kg fed-1 
in presence of silicate bacteria (Bacillus circulans) at different growth stages. 
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حالة النتروجين والبوتاسيوم في التربة تحت تأثير معدلات السماد البلدي والبوتاسي 

   وبكتريا السيليكات
  و   3               ، محماااااد رماااااا محماااااد 2                    ، المتاااااولي مسااااا    ساااااليم 1                    ساااااامي لباااااد الحمياااااد حمااااااد

  3                 مجدي محمد الشاذلي
     مسر.  –               جامعة المنسورة   –             كلية الزرالة   –           قسم الأرامي   - 1
     مسر.  –                    المركزالقوم  للبحوث   –               واستغلال المياه         الأرامي    قسم   - 2
  -                    مركااز البحااوث الزراليااة  -                                معهااد بحااوث الأرامااي والمياااه والبي ااة  -                     قساام بحااوث تغذيااة النبااات  - 3

        الجيزة.
 

    00                            مستويات السماد البلدد  صفد،ر         تأثير              في التربة تحت        الميسر                             حالة النتروجين والبوتاسيوم       لدراسة 
    20                              ومعددتت التسدميد البوتاسدي صفد،ر               بدالكنترو        مقارنة            للسيليكات                           والتلقيح بالبكتريا المذيبة         /فدان(   3 م  50    
    خدل    -        الدقهليدة        محافظدة  –     طلخدا   –      العدر                            ة حقلية بمزرعة خافدة بك،در          أجريت تجرب              كجم/فدان(     بو     000 و

          علد  محفدو        5001 /    5002                      الموسدم الزراعدي الودتو                   من الزراعة أثندا      يوم      000 و    00      00            مراح  النمو 
                               ويمكن تلخيص أهم النتائج كالآتي:                       البطاطس فنف أسبونتا

    حتددد      00                     اد البلدددد  مدددن فددد،ر  لددد                   بزيدددادع معددددتت السدددم     يزيدددد         الددددرنات       محفدددو     أن              ظهدددرت النتدددائج  أ  . 0
       مدن فد،ر                               زيدادع معددتت التسدميد البوتاسدي  وب                                           وفي وجود بكتريا السيليكات مقارنة بدالكنترو           /فدان 3 م  50
ك كددان                كجددم بو/فدددان    000    حتدد      20    لدد     0  00       /فدددان و 3 م  50         عنددد  فددافة        للدددرنات       حفددو  م     أعلدد          ك    وعمومددا

  و     00      00                 خدل  مراحد  النمدو ص         ت اأخخدر                مقارندة بالمعدامل                          وفي وجدود سديليكات البكتريدا              كجم بو/فدان
  . (          من الزراعة     يوم     000

       لنتدرات                          النتدروجين فدي التربدة مثد  ا     فور           ك     ثرت  يجابياك عل   أ  (FYM)              السماد البلد                    زيادع معدتت  فافة   . 5
ك    أن     وجدد       . كمدا                صملجم/كجدم تربدة(                         والنتروجين الكلي الميسر       أخمونيا   وا                             ك      ك بكتريدا السديليكات أثدرت تدأثيراك ط،ي،دا

                   لدد  محتددو  التربددة مددن  ع                    ولكددن وجددد تددأثير بسدديط   .                 مقارنددة بددالكنترو                       ر النتددروجين فددي التربددة       علدد  فددو
       بزيدادع                                        تأثير عكسي عل  محتو  التربة من اأخمونيا  و                                         النتروجين الكلي الميسرصملجم/كجم تربة( و         النترات

                    يوم من الزراعة(.     000 و    00        00                                         معدتت التسميد البوتاسي أثنا  مراح  النموص
                                  صملجدم /كجدم تربدة( يزيدد بوفدوج نتيجدة                                       أن محتدو  التربدة مدن البوتاسديوم الميسدر                    كذلك أوارت البياندات   . 3

                                     كما وجدد أن التلقديح بالبكتريدا المذيبدة       /فدان  3 م    50    حت      00                                      زيادع معدتت التسميد العفو  من ف،ر  ل  
ك أن القطد   و     رو .                                                                        للسيليكات أد   ل  زيادع محتو  التربة مدن البوتاسديوم الميسدر مقارندة بدالكنت         ك          وجدد أيفدا

                                                                                              التجريبية التي سمدت بالبوتاسيوم احتدوت علد  تركيدزات كبيدرع مدن البوتاسديوم الميسدر مقارندة بدالكنترو  
  .    5001 /    5002         خل  موسم                 يوم من الزراعة(    000 و    00      00                   أثنا  مراح  النمو ص

ك            ( مددرتبط  يجy                          المتعدددد أن محفددو  الدددرنات ص                                كمددا أظهددرت معادلددة تحليدد  اتنحدددار  . 4 ك ومعنويددا  = P)    ك        ك ابيددا
            والبوتاسدديوم    (        الميسددر                                               فددي التربددة صالنتددرات واأخمونيددا والنتددروجين الكلددي            النتددروجين      بفددور   (0.01

                                                                            ك    محتو  التربة من النتروجين الكلي الميسرصملجم/كجم تربدة( هدو العامد  اأخكثدر تدأثيراك فدي                 الميسر. ويعتبر
    -                     حفو  الدرنات كالتالي:                                                  محفو  الدرنات صطن/فدان(  حيث كانت معادلة التنبؤ بم

Tuber yield (ton fed-1) = 3.73 + 0.131soil-NO-
3 - 0.165 soil-NH+

4 + 0.284 soil-
TAN + 0.641 available soil-K. 
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