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ABSTRACT 
A regional survey was conducted in Nubaria region, concerning 

maize (Zea mays L.) in order to develop diagnostic norms and evaluate 

yield- limiting nutrients in case of low-yielding maize.The leaf 

nutrient status was interpreted using Diagnosis and Recommendation 

Integrated System (DRIS) of Beaufils (1973). Leaf samples were 

taken at the silking stage and analyzed for N, P, K, Ca, Ng, Fe, Mn, 

and Zn. Nutrient indices were calculated using published standards 

and locally-developed indices (Nubaria region). Preliminary DRIS 

norms for maize leaves are developed from 287 sets of data on 

elemental (NPKCaMgFeMnZn) leaf composition and corresponding 

yields. This is done by dividing the population of observations into 

two subpopulations on basis of yield. The norms are calculated from 

those forms of expressing the leaf parameters which significantly 

discriminate between the two subpopulations.  

The degree of nutrient imbalance in plant is expressed in terms 

of DRIS index which measures the extent to which a particular 

nutrient deviates from the established norm. The norms are developed 

in such a way that the influence of age of tissue sampled on the 

diagnostic index is minimized. The DRIS norms enable one to 

diagnose whether N,P, K,Ca,Mg,Fe,Mn or Zn is the nutrient most 

limiting to maize production in a particular case to be diagnosed. 

However the DRIS studies can be made irrespective of variety and age 

at which the plant leaf is sampled. 

The DRIS system in predicting nutrient imbalances even when 

the nutrient concentration in the plant is in or above the critical or 

suficiency level range, is illustrated. 
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INTRODUCTION 
 

Maize (Zea mays L.) requires substantial amount of nutrients for 

maximum yield and quality. Reliable nutrient norms for obtaining 

adequate nutrient balance is, therefore, required for rationalization of 

nutrient applications. Nutrient status in plants is diagnosed using 

nutrient concentration or dual ratios in selected tissues (Walworth and 

Sumner,1987). The use of dual ratios in the program of diagnosis and 

recommendation integrated system"DRIS"(Beaufils 1973) instead of 

nutrient concentration could reduce the effect of nutrient interation, 

dilution or accumulation in plant tissues. The DRIS developed norms 

from data banks of observations representative of a particular 

cropping system, consisting of a minimum of tissue nutrient contents 

and associated yields.The norms which are used as reference standards 

against which samples to be diagnosed and compared, are calculated 

as the means of the various forms of expressing the nutrients 

(N%,P%,K%,N/P,N/K,P/K,… etc.) for a high yield population of 

plants.  DRIS norms are derived from a population of observations of 

leaf compositions and corresponding yields representing the 

variability encountered by the crop in the field. This population is 

subdivided on the basis of yield and visual appearance of the crop in 

the field into two subpopulations, one of which is a subpopulation of 

high-yielding, good-looking plants. The means are derived by 

selecting the forms expressing leaf composition (for example, N/P and 

N/K) and discriminate between the high-and low-yielding 

subpopulations in terms of a significant variance ratio, where the 

mean values for the selected forms are the basis of the norms. 

This approach utilizes indices that measure the degree of nutrient 

balance within the plant and rank the nutrients in their limiting order 

of requirement by the plant (Beaufils, 1973; Beaufils and Sumner, 

1977; Sumner, 1977, 1978 and 1979 and Raghupathi and Bhargava, 

1998). 

The objectives of this study are to develop DRIS indices for 

maize grown in newly reclaimed soils of low fertility and hence more 

than two or three nutrients were found to be yield- limiting . 

Comparing the locally derived norms with the existed nonlocal norms 



J. Biol. Chem. Environ. Sci., 2011, 6 (1), 131-151 

 
133 

and identifying the order of the most nutrient (or nutrients) among the 

tested nutrients (N,P,K,Ca,Mg,Fe,Mn and Zn) and the order in which 

other elements would likely become limiting are next goals of the 

study . 
 

MATERIALS AND METHODS 
 

A regional survey was conducted in 287 locations of maize crop 

involving collection of leaf and soil samples, informations on yield, 

and other management practices. The samples were collected at the 

silking stage from plants distributed in five inspections of Nubaria 

region, i.e., Tiba, West Nubaria, North Tahrir, Sugar beet and El-

Hammam.Inspection locations of the study area are as illustrated in 

Fig.1. The sites from which the samples were collected are shown in 

Fig. 2. 
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At silking stage, from each selected field the leaf opposite and 

below ear was removed for nutrient analysis. The foliar samples were 

decontaminated, dried at 70 °C, ground and wet digested using H2SO4 

and HClO4 Total nitrogen was determined by the micro Kjeldahl 

method (Bremner and Mulvancy, 1982). Phosphorus in digests was 

colourmetrically measured according to the procedure of John (1970). 

Potassium was determined by flame photometer as described by 

Jackson (1967). Atomic absorption was used for estimation of Ca, 

Mg, Fe, Mn and Zn (Bhargava and Raghupathi, 1993). 

Corresponding maize plants were harvested at maturity stage 

from each field and the grain yield was recorded. All collected 

samples(287) were divided into high yielding populationplants ≥  3.24 

Mg grains / feddan. DRIS norms were calculated for the high yielding 

population because the high yield usually results from balanced 

nutrients in plant.Physical snd chemical properties in soil are 

presented in Tables 1, 2 and 3.  

 

Table 1: Soil physical properties of Nubaria soils of inspection. 
 

 
 

 

 

 



PRELIMINARY DRIS NORMS AND DRIS INDICES FOR MAIZE  

 

 

136 

Table 2: Soil chemical properties of Nubaria soils of inspection. 
 

 
 
Table 3: Soil contents of organic matter, total nitrogen and available 

phosphorus, potassium, iron, manganese and zinc in Nubaria 

inspections. 
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Calculating the DRIS indices: 

The DRIS (diagnosis and recommendation integrated system) 

reference norms of Beaufils (1973) were established using the 

criterion of significant variance ratio between desirable (high yielding) 

and undesirable (low yielding) subpopulations . 

Maize grain yield of 3.24 Mg/ fed. was taken as a value  to 

separate the data base of 287 observations into low and high yielding 

subpopulations. The high yielding subpopulations of 116 observations 

comprised 40.42% of the total observations while, the low yielding 

subpopulations of 171 observations comprised 59.58% of the total 

observations. 

Each of the eight tested nutrients (N, P, K, ca, Mg, Fe, Mn and 

Zn) was expressed as a numerator and again as a denominator of ratios 

with each of the other seven nutrients. The means and variances were 

calculated in the two subpopulations (high yielding and low yielding) 

for each nutrient. The DRIS reference parameters were selected as 

those nutrient ratios which gave the highest and significant values for 

the variance ratios between the two subpopulations (variance of low 

yielding populations / variance of high yielding populations). The 

DRIS norms for N/P, N/K and P/K show the highest and significant 

variance ratios between the two subpopulations.The N/P or N/K or 

P/K must be computed only for the high yielding subpopulations and 

then divided by the number of observations of each expression. Thus 

the norm of n/p = 
z

PN /
 and the norm of n/k = 

z

KN /
 and the 

norm of p/k =     
z

KP /
 

Where: 
N: Refers to nitrogen concentration percent N(%) in leaf under diagnosis. 

P: Refers to phosphorus concentration percent P(%) in leaf under 

diagnosis. 

K: Refers to potassium concentration percent K(%) in leaf under 

diagnosis. 

z: Number of high yielding observations. 

n/p: is DRIS norm for nitrogen / phosphorus. 

n/k: is DRIS norm for nitrogen / potassium. 

p/k: is DRIS norm for phosphorus/ potassium. 
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DRIS indices used in the current investigation are quantitative 

evaluations of the relative degree of imbalance among  the nutrients 

under study that can be calculated from the following equations: 

N index = 






 


2

)/()/( KNfPNf
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
  when the actual value of N/P < n/p,  

n/p is the mean (norm) value for N/P, and C.V is coefficient of 

variation for high-yielding populations. 

The other terms of f(N/K) and f(P/K) are derived in a similar 

way using the means, n/k for N/K and p/k for P/K, respectively in 

place of n/p. 

The DRIS indices have positive and negative values which 

always sum to zero as they measure the relative balance among N, P 

and K or other nutrients that might be included. 

The order of plant nutrient requirements is affected by the value 

of the index where, the most negative index reflect the most required 

nutrient (Sumner, 1977a, 1977b, 1981; Letzsch and Sumner, 1984; El-

Wali et al., 1985; Walworth et al., 1988; Goh and Malakout, 1992;  

Khiari et al., 2001; Abdel Warth, 2002 and Abd El-Hady, 2004). 

 Physiological diagnosis chart for N, P and K: 

The N/P, N/K and K/P forms of expression are interrelated in a 

three coordinate DRIS chart (Fig. 2). The point of origin in the center 

of the chart represents the mean of each expression N/P, N/K and K/P 

for the populations of high yielding plants. In other words, this is the 

composition desired in order to increase the chances of obtaining a 
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high yield. However, this desired composition should not be 

considered as a single inflexible point but rather as a range 

encompassed by the inner of the two concentric circles as shown in 

Fig. (2). The diameter of the small circle is set at 4/3 SD (standard 

deviation) from the origin, which takes account of the variability in 

the population. A plant composition falling within this circle would be 

considered as relatively balanced is denoted by a horizontal arrow 

().  As one moves away from the central zone along any axis, the 

degree of imbalance between the two elements increases. This zone of 

imbalance is divided into two sub-zones, the first is a zone of slight to 

moderate imbalance. This is depended an arrow at 45° degrees to the 

horizontal () ( ) and is encompassed by the outer of the 

concentric circle which has a diameter of 8/3 SD. Beyond this circle is 

a zone of marked imbalance denoted by vertical arrows (↑) (↓) being 

either too high ot too low. The reason why the two circles are set at 

diameters of 4/3 SD and 8/3 SD is dealt with fully by Beaufils (1971-

1973). 

 

Fig. 2: Physiological Diagnosis chart for direct determination of N, P 

and K status. 
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RESULTS AND DISCUSSION 

Calculation of DRIS norms 

Table 4 Mean values of standard deviation (SD), coefficient of variation 

(CV), variance (δ
2
), variance ratio of low-yielding/ high-yielding 

populations (Vlow/Vhigh ) of maize for different nutrient ratios for maize 

grown in Nubaria. 

 
 
Table 4 shows mean values, coefficients of variation (CV), 

standard deviations (SD) and variance (δ
2
) ratio of low-yielding/ 

high-yielding (Vlow/Vhigh ) for  maize grown in Nubaria region. 
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Different expressions of nutrient ratios, i.e., n/p, n/k, …, and Zn/Mn 

for low and high-yielding populations, were calculated . 

Binary nutrient ratio combinations of all eight nutrients were 

calculated, and summary statistics evaluated for each of the resulting 

56 nutrient ratio expressions were done. 

For both sets of populations (low-and high-yielding 

populations), S.D., CV% and 
2
 (variance) were calculated. Also, the 

variance ratio of low- and high-yielding populations was calculated 

for the above-mentioned experissions and its significancy was tested.  

The variance ratio of most calculated experissions were 

significant at a probability level of 0.01. 

These results are similar to those reported by (El-wali et al, 

1985). 

The significancy of variance ratios i.e., n/p,n/k,…,&Mn/Zn  may 

be  considered as  a good evidence on the validity of the assumption 

used in separation low- and high-population which was set at 3.24 

Mg/fed. 

Low-yielding population showed high values of standard 

deviation and coefficient of variation as compared with high-yielding 

population. This could be attributed to the heterogenity in plant 

samples representing the low-yielding population. However, in case of 

the high-yielding population, the samples seemed to be more 

homogenized. 

Calculation of DRIS indices for N, P, K, Ca, Mg, Fe, Mn and Zn 

in corn plants grown in Nubaria region, Egypt:  

Table 5 shows DRIS indices as well as the order of limitation 

calculated from the published international norms reported by Elwali 

et al. (1985). With applying local DRIS norms to the data of the 

selected samples of plants grown in Tiba inspection, the obtained 

values of DRIS norms were almost similar to those shown by El Wali 

et. al.,(1985) particularly for  N rather than P and K . As for 

micronutrients, iron occupied the third position as it was the third 

limiting nutrient. 
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Comparison between local and international norms: 

The two sets of norms (international and local) reveal a complete 

corespondence between n/p, n/k, p/k norms (Table 6). In this context 

the effect of regionality and or size of samples disappeared. 

 

Table 6. Values of  DRIS norm and coefficient of variation (CV) 

for local and international (Elwali et al., 1985) studies on maize. 
 

Ratio  
International  

(Elwali et al., 1985) 
Local  

Norm CV Norm CV  

N/P 9.035 23.64 8.93 20.69 

N/K 1.463 29.12 1.38 13.78 

P/K 0.169 31.95 0.16 23.28 

Ca/N 0.160 35.63 0.31 25.17 

Mg/N 0.071 40.85 0.17 27.45 

Fe/100N 0.394 24.62 0.36 32.46 

Mn/100N 0.151 57.62 0.23 20.78 

Ca/P 1.447 42.29 2.76 29.85 

Mg/P 0.639 51.64 1.54 33.18 

Fe/100P 3.588 32.80 3.25 40.45 

Mn/100P 1.416 75.01 2.07 28.20 

Zn/100P 0.883 47.57 1.56 29.33 

Ca/K 0.237 50.63 0.43 29.07 

Mg/K 0.104 60.58 0.24 30.24 

Fe/100K 0.568 35.39 0.50 37.04 

Mn/100K 0.218 64.22 0.32 23.53 

Zn/100K 0.140 48.57 0.24 25.60 

100Ca/Fe 0.410 46.10 0.98 46.05 

100Ca/Zn 1.919 56.64 1.64 33.42 

100Mg/Fe 0.190 51.58 0.54 47.59 

100Mg/Zn 0.830 60.72 1.03 35.53 

Mn/Fe 0.405 61.48 0.73 43.56 

Mn/Zn 1.716 68.47 1.39 30.41 
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Values of other norm expressions showed a wide diversity 

between the local and the international.  The local ones were generally 

significantly higher than the international. Such deviation may be 

attributed to the effect of the region from which samples were 

collected and the availability of Ca, Mg, P, Fe, Mn and Zn under 

warm conditions of the semi arid region (Egypt). Also, this situation 

could suggest that regionality may affect to some extent the values of 

DRIS norms depending on soil properties at least with maize plants. 

However, the results are in a good agreement with those of Walworth 

et al. (1986).  DRIS norms of the current study could be used on a 

large scale and may present rather valid norm not only for Nubaria, 

but also for the whole country. 

Direct reading of N, P, K, Ca, and Mg indices for maize on 

physiological diagnosis (PD) chart : 

Table 7 shows the direct reading of nutrient requirements by 

maize plant in terms of comparable functions of field as a reflection of 

the interation within the plant was first established by Beaufils (1957) 

for rubber trees. This reading was achieved by the means of tri-linear 

coordinate chart identical to the one reproduced in Figure 2. Readings 

by means of arrows, are explained in detail in previous work of 

(Beaufils and Sumner, 1976). The direct reading of N P K Ca Mg 

indices for corn on the PD (physiological diagnosis) chart was 

performed for selected observations (61) of the low-yielding 

population in each inspection and represented by the following 

example:  

Tiba inspection: Sample code number is 193 (percentages of N, P, K, 

Ca and Mg in dried plant material were 19.00, 1.70, 17.30, 12.50 and 

5.00, respectively).Ratio N/P = 11.18, N/K = 1.10, P/K=0.10, 

Ca/K=0.72, Ca/Mg=2.50, Mg/K=0.289 and Ca/P=7.35.  

Reading from P N K chart gives: N P K and the 

order of limitation is: P > N > K , reading from P K Ca chart gives: 

P K Ca and the order of limitation is:P > K > Ca and 

reading from K Ca Mg chart gives : K Ca Mg and the 

order of limitation is: K > Mg > Ca ; linkage between the three charts 

gives the qualitative order of requirement for these nutrients as: P > N 

> K > Mg > Ca 
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 There is a complete correspondence between the order of 

limitations indicated by DRIS indices and PD chart. 

 

Table 7. Basis for physiological diagnosis, established norms for 

interpretation of the nutrient balance in maize leaves (proposed 

reference data). 
 

 
 

The chart gives a semi-quantitative order of plant requirement 

for these nutrients as: N > P > K > Mg > Ca. The same order was 

obtained when calculated from the equations of DRIS indices (Table, 

5). The obtained results are in a good agreement with those of Abdel-

Wareth (2002) and Abdel-Hady (2004), in which there was a 

correspondence between the DRIS indices and the PD chart. A direct 

application of the proposed standard PD chart for maize to some of the 

low-yielding populations to test the balance of N, P, K, Ca and Mg in 

plants, showed a relative deficiency of N followed by P. These results 

are similar to the findings obtained with using the DRIS indices. 

   

 



PRELIMINARY DRIS NORMS AND DRIS INDICES FOR MAIZE  

 

 

146 

 
Fig. 3-a. DRIS chart for obtaining the qualitative order of requirement for 

N,Pand K in corn. Means of significant expressions (value at origin 

in chart) are:N/P = 8.93, N/K=1.38, P/K=0.16.  

        

 
Fig. 3-b. Physiological Diagnosis chart for direct determination of the P, 

K and Ca status. 
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Fig. 3-c. DRIS chart for obtaining the qualitative order of requirement for 

K,Ca and Mg in corn. Means of significant expressions (value at 

origin in chart) are:Ca/K = 0.43 Ca/Mg=1.89,Mg/K=0.24.         
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 DRIS))انًعاييز ً اندلائم انخًييديت ننظاو انخشخيص ً انخٌصيت انًخكايهت

 .يصز –نًحصٌل انذرة انشاييت انناييت في ينطقت اننٌباريت 
 حافظ صانح حافظ ، ىيثى يحًد شحاحو ، رأفج سزًر

.      يظش-  انغٛضح–يشكض انجحٕس انضساعٛخ - يعٓذ ثحٕس الاساػٙ ٔانًٛبح ٔانجٛئخ 

 
اعش٘ ْزا انجحش ثغشع رطٕٚش قبعذح ثٛبَبد ٚحست يُٓب يعبٚٛش ٔدلائم َظبو انزشخٛض 

يقبسَخ انًعبٚٛش انًحسٕثخ . يظش_ ٔانزٕطٛخ انًزكبيهخ نهزسح انشبيٛخ انُبيٛخ فٙ يُظقخ انُٕثبسٚخ

يحهٛب يع رهك انغٛش يحهٛخ ٔكزنك رحذٚذ انًغز٘ انلاصو نهًُٕ يٍ ثٍٛ انعُبطش انضًبَٛخ انًخزجشح 

 . ٔرشرٛت أٔنٕٚبد الاحزٛبط انغزائٙ يُٓب نُجبد انزسح انشبيٛخ

:  ًنخحقيق ىذه الأىداف 

  عُٛخ َجبرٛخ فٙ طٕس انحشٚشح  يٍ حقٕل انزسح انشبيٛخ انُبيٛخ  فٙ قشٖ يشاقجبد 287رى عًع 

شًبل انزحشٚش ٔغشة انُٕثبسٚخ ٔانحًبو ٔطٛجخ ٔثُغش انسكش : يُطقخ انُٕثبسٚخ انخًسخ  ْٔٙ 
  . 2006ٔعًعذ انعُٛبد فٙ يٕسى طٛفٙ. 

  70أخزد انعُٛبد انطبصعخ ٔعففذ  عهٙ دسعخ حشاسحº سبعخ صى طحُذ نزًش يٍ 72و نًذح 

 عى يٍ كم عُٛخ ٔرى ْؼًٓب ثخهٛط يٍ حًغ 0.5 يى ٔأخزد ٔصَخ  0.5خلال يُخم  

 يهم صى قذسد عُبطش انُٛزشٔعٍٛ ٔانفٕسفٕس 50انكجشٚزٛك ٔانٛجشكهٕٔٚك ٔخففذ إنٗ 

.  ٔانجٕربسٕٛو ٔانكبنسٕٛو ٔانًغُسٕٛو ٔانحذٚذ ٔانًُغُٛض ٔانضَك

 عُٛخ انٗ يغًٕعبد عبنٛخ الأَزبط 287 رى رسغٛم يحظٕل كم حقم عُذ انُؼظ ، ٔقسًذ ال 

3.24 فذاٌ ٔحسجذ يعبٚٛش ال/  طٍ حجٕة DRIS  ٙنهًغًٕعبد راد الأَزبعٛخ انعبنٛخ انز

  .  عبدح رُزظ يٍ أرضاٌ نهًغزٚبد فٙ انُجبد

  ٔحسجذ يعبٚٛش انـDRIS ٍٛيع الأخز فٙ الأعزجبس َسجخ انزجبٍٚ انًعُٕٚخ لاخزجبس انُسجخ ث 
 . انًغًٕعبد عبنٛخ الاَزبط ٔالأخشٖ قهٛهخ الإَزبط 

  ثًُٛب انًغًٕعخ يُخفؼخ % 40.42( عُٛخ116 )شكهذ انًغًٕعبد عبنٛخ الاَزبط
 % .59.58  (عُٛخ171)الاَزبط

 ٔنقذ يضهذ َست انعُبطش انخًسخ (N/P N/K, P/K, Ca/P, Ca/K, Ca/Mg, Mg/K) 
 .  انًعذنخ DRISعهٙ سسى صلاصٗ انًحبٔس ٔحسجذ أٚؼب يعبٚٛش انـ 

:  ًيًكن حهخيص اننخائج كًا يهى 

  ٙ2006أعشٚذ دساسخ حظشٚخ لأطُبف انزسح انشبيٛخ انُبيٛخ ثًُطقخ انُٕثبسٚخ  يٕسى طٛف.  

  ٔرى انزعجٛش عٍ دسعخ عذو ارضاٌ انًغزٚبد فٙ انُجبد عهٙ طٕسح دلائم انـDRIS انزٙ رشٛش 
 . إنٙ أٖ يذٖ رشزذ يغزٖ يعٍٛ عٍ انًعبٚٛش انًقذسح 

  ٔرى عًم رٕافقٛخ نُست انًغز٘ انضُبئٛخ نكم انًغزٚبد انضًبَٛخ ٔرًذ حسبثبرٓب الأحظبئٛخ نكم

يٍ انًغًٕعبد عبنٛخ ٔيُخفظخ الأَزبط َٔست انُجبٍٚ انًحسٕثخ نهُست انًزكٕسح نهًغزٚبد انٗ 
    . 0.01كبَذ يعُٕٚخ عُذ أحزًبنٛخ   ( َسج32ّ)ثعؼٓب

  أظٓشد انًغًٕعبد انًُخفؼخ الإَزبط قٛى عبنٛخ نلاَحشاف انقٛبسٗ ٔيعبيم الاخزلاف يقبسَخ 
 . ثبنًغًٕعبد عبنٛخ الإَزبط

  ًٚكٍ اسزخذاو انًعبٚٛش انًحسٕثخ يٍ ْزِ انذساسخ يع صقخ عبنٛخ ٔرنك لأَٓب َزغذ يٍ قبعذح

ٔقٛى انًعبٚٛش انًحسٕثخ يٍ ْزِ انذساسخ أغهجٓب كبَذ يشرفعخ يقبسَخ   (عُٛخ116)ثٛبَبد كجٛشح 
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 ْٔزح الاخزلافبد سثًب ٚعضٖ رنك انٗ El-Wali et. Al. (1985)ثزهك انًحسٕثخ ثٕاسطخ 

انزأصٛشالأقهًٛٙ ٔخٕاص انزشثخ انزٙ عًعذ يُٓب انعُٛبد ٔيذٖ رٛسش كم يٍ انكبنسٕٛو 

 ٔانًغُسٕٛو ٔانفٕسفٕس ٔانحذٚذ ٔانًُغُٛض ٔانضَك فٙ حبل انًُبخ انذافٗء ٔالأقهٛى شجّ انغبف
 (. يظش)

 : أًضحج اننخائج 

  ٙٔعذ أٌ انفٕسفٕس كبٌ أكضش انًغزٚبد رحذٚذا نهًُٕ حٛش أَّ عبء فٙ انشرجخ الأٔنٗ نهزحذٚذ ف

ٔأحزم  .(%8)ٔعبء يشح ٔاحذح  فٙ انشرجخ انضبنضخ   (%77)عشش حبلاد يٍ انضلاصخ عشش 

ٔانضبنش يٍ ثٍٛ . (%69) حبلاد 9انُٛزشٔعٍٛ انًشرجخ انضبَٛخ نهزحذٚذ ٔسجق انجٕربسٕٛو فٙ 
 . يٍ اعًبنٙ انعُٛبد كبٌ انحذٚذ% 31 حبلاد رًضم 4انعُبطش انًحذدح فٙ 

 عُٛخ يٍ يغًٕعخ انعُٛبد الأقم اَزبعب ثبسزخذاو انًعبٚٛش انًحهٛخ فكبٌ انُٛزشٔعٍٛ  61أخزجش 

أكضش انًغزٚبد رحذٚذا نهًُٕ ار عبء فٙ انشرجخ الأٔنٗ رحذٚذا نهًحظٕل ٔانحبعخ إنّٛ ثٕاسطخ 
 . انًغًٕعبد عبنٛخ الاَزبط فٙ رضاٚذ 

  كزنك أظٓشد انذساسخ انطهت انًزضاٚذ عهٙ انفٕسفٕس حٛش أَّ عبء فٙ انًشكض انضبَٗ يٍ حٛش
 . كزنك ٚغت إػبفخ كم يٍ انفٕسفٕس ٔانُٛزشٔعٍٛ يٍ خلال ثشايظ رسًٛذ عٛذح. انزأصٛش

  أعشٚذ قشاءح يجبششح نًعبٚٛش انـ N, P, K , Ca , Mg    نهزسح انشبيٛخ عهٙ كبسد انزشخٛض

  نًغًٕعخ عُٛبد يخزبسح يٍ انًغًٕعبد قهٛهخ الاَزبط فٙ كم يشاقجخ PD Chartانفسٕٛنٕعٗ 
 : ٔرى رًضٛم رنك ثبنًضبل انزبنٗ 

 يشاقجخ طٛجخ أظٓشد قشاءرٓب عهٙ كبسد انزشخٛض  193انشقى انكٕدٖ نهعُٛخ 

N P K 

P K Ca 

K Ca Mgًبالارحباط بين انثلاثت كزًث    

 َٔفس انزشرٛت رى انحظٕل عهّٛ P>N>K>Mg>Ca ٔرشرٛت أٔنٕٚبد الاحزٛبط انغزائٙ ْٕ 
 .   DRISعُذيب حست انزشرٛت يٍ يعبدلاد نذلائم انـ 

  ٍأظٓشد انُزبئظ أٌ انزطجٛق انًجبشش نهزشخٛض ثٕاسطخ انكبسد انفسٕٛنٕعٗ نًغًٕعخ ي

انعُٛبد راد انًحظٕل انًُخفغ ٔرنك لاخزٛبس ارضاٌ انُٛزشٔعٍٛ ٔانفٕسفٕس ٔانجٕربسٕٛو 

ٔانكبنسٕٛو ٔانًغُسٕٛو فٙ َجبربد انزسح انشبيٛخ َقض َسجٙ فٙ انُٛزشٔعٍٛ اعقجّ َقض فٙ 
  . DRISانفٕسفٕس ْٔزِ انُزبئظ يطبثقخ نُزبئظ دلائم انـ 

  يٍ انزطبثق ثٍٛ انًعبٚٛش انًحهٛخ ٔانعبنًٛخ ٚعكس إيكبَٛخ % 70عذٚش ثبنزكش يلاحظخ أٌ انـ

اسزخذاو انًعبٚٛش انًحهٛخ نزقٛٛى الارضاٌ انغزائٗ نًحظٕل انزسح انشبيٛخ  انُبيٛخ يٍ أعم صٚبدح 

 . فشص إَزبط يحظٕل عبنٗ

  اسزخذيذ يعبٚٛش انـDRIS انًعذنخ نزحذٚذ رشرٛت انًغزٚبد انًحذدح  نهًُٕ ٔانشرت انًزحظم 
 . عهٛٓب يٍ انًعبٚٛش انًعذنخ ْٗ َفسٓب انًزحظم عهٛٓب يٍ انًعبٚٛش انعبدٚخ 

  ٗاٌ انحظٕل عهٙ يعبٚٛش انًغزٚبد نًحظٕل انزسح انشبيٛخ ٚعزجش ْذفب اسبسٛب نهحظٕل عه

يحظٕل عبنٗ ٚعكس ارضاٌ انًغزٚبد فٙ انُجبد ٔنزشخٛض احزٛبعبرٓب يٍ خلال حسبة دلائم 

 ثبنُسجخ PD chart أٔ انزطجٛق انًجبشش ثبسزخذاو كبسد انزشخٛض انفسٕٛنٕعٗ DRISانـ 

ٔٚغت رٕعّٛ انجحش إنٙ ركٍٕٚ قبعذح ثٛبَبد انزٙ يٍ . نًغزٚبد يغبيٛع انًحظٕل انًُخفغ 

 . أَزبط يحظٕل عبنٗ  نهًحبطٛم الاقزظبدٚخ نؼًبDRISٌخلانٓب ًٚكٍ حسبة يعبٚٛش انـ 
 


