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1- Deviation from optimum percentage
2 - Reference concentration
3- Nutrients order of plant requirement
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Table 1- Results of leaf nutrient analysis in reference and non-reference fields

& el &2 o pé E)lie
Reference fields Non-reference fields

s ;A Aok ke m:j /:’w ;A Ao ke dlf:‘ /:,.,,

Pl s ad P (s g
Nutrient Min. Max. Avg. SD % CV Min. Max. Avg. SD % CV
e N (%) 3.88 5.70 4.65 0.50 10.84 3.88 5.70 5.08 0.55 10.88
yamd P (%) 0.25 0.39 0.32 0.04 12.01 0.27 0.67 0.39 0.11 27.29
ey K (%) 321 5.84 4.28 0.70 16.30 3.04 5.84 4.51 0.64 14.14
oal Fe (mgkg?) 112.00 375.00 190.13 83.09 43.70 118.00 515.00 281.36 147.29 52.35
3% Mn (mg.kg?) 75.00 185.00 123.88 33.83 27.31 88.00 228.00 138.57 36.05 26.01
&9y Zn (mg.kg?) 20.00 82.00 35.19 16.01 4551 14.00 37.00 27.64 5.30 19.17
o Cu (mg.kg?) 5.00 16.00 12.44 3.37 27.11 7.00 24.00 15.00 5.04 33.62
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Table 2- Reference concentrations of nutrients in fields with higher than average yields

O Huwd iy ol P $9s )
N P K Fe Mn zZn Cu
% mg.kg*!
4.65 0.32 4.28 190.13 123.88 35.19 12.44
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1- Synergic effect
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Table 3- Concentration, DOP and the nutrients order of plant requirement in low-yielding farms

4530 0,lowd Ojorw shed by al 3K g9y o
Field number N P K Fe Mn Zn Cu
(%) cdale Concentration (%)  4.87 0.29 4.24 242 144 24 15
18 DOP 4.73 -1042 -0.98 2728 16.25 -31.79 20.60
e polie S Zn>P>K
NOPR
(%) cLle Concentration (%) 5.2 0.39 5.07 498 158 31 23
19 DOP 11.83 2046 1841 16193 2755 -1190 84.92
i polie jli s 7n
NOPR
(%) cdale Concentration (%) 5.7 0.46 4.31 175 123 37 13
20 DOP 2258  42.08 0.66 -7.96 -0.71 5.15 4.52
e ol b s Fe> Mn
NOPR
1 (%) cLle Concentration (%)  5.62 0.48 4.69 327 88 25 7
DOP 20.86  48.26 9.53 7199 -28.96 -28.95 -43.72
e ol o iy Cu>Mn>Zn
NOPR
(%) cLle Concentration (%)  3.88 0.30 4.24 118 121 32 13
29 DOP -16.56  -7.34 -098 -3794 -232 -9.06 4.52
e polie S i Fe>N>Zn>P>Mn>K
NOPR
(%) cdale Concentration (%)  5.59 0.67 3.94 358 133 31 24
12 DOP 20.22 106.95 -7.98  88.30 737 -1190 92.96
e ol b s 70> K
NOPR
(%) <Ll Concentration (%) 431 0.27 4.88 125 199 29 21
13 DOP -7.31  -16.60 1397 -3425 60.65 -17.58 68.84
S ol oy Fe>Zn>P>N
NOPR
(%) <Ll Concentration (%) 5.49 0.44 4.13 464 112 28 16
15 DOP 18.06 3591 -355 14405 -959 -2043 28.64
S ol Zn>Mn>K
NOPR
(%) cLle Concentration (%)  4.79 0.39 4.69 465 160 24 15
23 DOP 3.01 20.46 9.53 14458 29.16 -31.79 20.60
e polie b e 7n
NOPR
(%) <Ll Concentration (%)  5.59 0.38 4.35 140 228 29 16
25 DOP 20.22 17.37 159 -26.36 84.06 -17.58 28.64
S polie b e Fe>7n
NOPR
(%) <Ll Concentration (%)  5.12 0.34 3.04 149 131 28 15
8 DOP 10.11 502 -29.00 -21.63 575 -20.43 20.60
R it K > Fe > Zn
NOPR
(%) clle Concentration (%) 4.41 0.27 5.84 235 112 23 9
9 DOP -5.16  -16.60 36.39 23.60 -9.59 -34.64 -27.64
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e polie jb e

/n>Cu>P>Mn>N
NOPR
(%) <Ll Concentration (%) 491 0.31 5.26 515 115 32 16
24 DOP 5.59 -4.25 2284 170.87 -7.16 -9.06 28.64
S polie I o Zn>Mn>P
NOPR
(%) cdale Concentration (%)  5.58 049 445 128 116 14 7
2 DOP 20.00 51.35 393 -3268 -6.36 -60.21 -43.72
P pobe b i Zn > Cu>Fe > Mn
NOPR
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Introduction: Because leaf is the main and most important organ of plant metabolism, therefore, its analysis
and interpretation of the results using standard methods, can help to provide an optimal fertilizer program. There
are different methods for interpreting the results of decomposition of plant leaves, including critical
concentration values and sufficiency ranges .The main drawback of these methods is that only the concentrations

of each nutrients are considered and the balance of these nutrients is not considered. The DOP is one of the most

up-to-date methods for interpreting the results of leaf decomposition. In this method, the relationship between
the concentration of the nutrient and the reference concentration is used instead of the mere concentration of
nutrients. Due to insufficient information about the optimal level of nutrients and nutritional status of potato in

Khorasan Razavi province, the present study was conducted by using the DOP index to assess the balance of
nutrients and to determine the order of nutrient requirement for this plant.

Materials and Methods: In order to have a database, 30 potato fields were selected from the major
cultivation areas of this crop in Fariman, Torbat-e Heydarieh, and Quchan counties. Among these fields - based
on questionnaires completed by farmers - those with good management and high yield (above average) were
selected to determine the reference concentration. Accordingly, out of 30 surveyed fields, 16 fields were selected
as reference fields and 14 fields as non-reference fields. In each field, before flowering and at the beginning of
tuber formation, a composite sample of leaves (from fully developed leaves) was prepared, transferred to the
laboratory, rinsed with distilled water and 20 mM EDTA solution, oven dried at 50 °C, ground, digested and
analyzed for determining the macro and micro nutrients concentrations by atomic absorption spectrometry
(AAS) - (Perkin Elmer, 2380). According to leaf analysis results, some statistical indices, including the
maximum, minimum, mean, standard deviation, and coefficient of variation of data in both groups of reference
and non-reference fields, were calculated. Furthermore, the reference concentration (Cr) and DOP indices were
calculated to evaluate nutritional status of potato and priority nutrients requirement in low-yielding fields.

Results and Discussion: The results of this study showed that the coefficient of variation of micronutrients
was higher than that of macronutrients, stating that fertilizers containing macronutrients have been used more
homogeneously by farmers, compared to those containing micronutrients. Using nutrients concentration in high
yielding fields, Cet was obtained for N, P and K nutrients 4.65, 0.32 and 4.28 percent respectively. In addition,
Fe, Mn, Zn and Cu Cys values were 190.13, 123.88, 35.19 and 12.44 mg/kg respectively. The results also
showed that absolute value of DOP index for all nutrients was greater than zero, indicating imbalance of
absorbed nutrients by potato. Due to the fact that the concentration of nutrients in the leaves is a function of the
amount of nutrients in the soil, so these data indicate the lack of proper management and imbalance fertilizer
application in the studied fields. Among macronutrients, potassium had negative indices in 36% of the studied
fields while nitrogen had positive indices in 80% of the studied fields. In other words, most cultivated potatoes
of Khorasan Razavi province suffer from K deficiency and excessive N. Due to consecutive cultivation,
excessive use of nitrogen fertilizers such as urea and low consumption of potassium fertilizers, higher amount of
potassium harvested from the soil as compared with that released from the soil, potassium deficiency is observed
in many potato fields. Among micronutrients, zinc had highest negative indices in 57% of the studied fields.
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After Zn, Fe had the most negative index (highest deficiency) in 35% of fields. Excessive consumption of

phosphate fertilizers and lack of sufficient organic matter in soils are the main reasons of iron and zinc
deficiency in soils and agricultural products in Razavi Khorasan province.

Conclusion: Overall, the results showed an imbalance of all absorbed nutrients by potato and imbalance
application of fertilizer in the studied fields. Due to the severe deficiency of K and Zn, fertilization of these two
nutrients should be a priority in nutrition management programs in the province's potato fields.
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