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ABSTRACT

Considering the increased demand for more food, and reduction of reduce soil and water resources, protecting of land
and improving the quality and quantity of yield per unit area is feasible with supplying soil and plant with nutrients
needed. Diagnosis of plant nutrient status is an effective way to determine the pattern of nutrient intake and increase
of the yield and improvement of the quality of agricultural products. Therefore, in this study using the DOP, DRIS
and CND indices, nutrient status in leaf samples of vineyards in Khodabande from Zanjan Province were analyzed.
Leaf samples were collected from 75 vineyards and then were done chemical analysis of N, K, P, Mn, Cu, Zn and B
and the characteristics of yield. Optimization norms were determined by dividing vineyards into two groups of high
and low performances. The results showed that most vineyards of Khodabande had K, Zn and Cu deficiencies.
However, in this area, N, P, B and Mn are more than optimum norms. Also the results of DOP, DRIS and CND were
compared with each other. Values of indices in some of the nutrients were different. Based on three Indices of DOP,
DRIS and CND, Zn had deficiency in the most vineyards. DRIS and CND showed a trend of changes in nutrients
better than DOP.
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Table 1. Results of statistical analysis on leaf nutrient leaf in vineyards of Khodabande

Variable Min Max Mean Median Std Var Skewness  Kurtosis CV (%)
N % 1.46 3.59 2.62 2.71 0.45 0.21 -0.33 -0.51 0.17
P % 0.10 0.42 0.18 0.18 0.04 0.00 1.26 6.03 0.23
K % 0.30 1.35 0.93 0.93 0.18 0.03 -0.33 0.55 0.20
Fe(mg/Kg) 2122.63 418.42 258.76 250.70 65.39 4275.91 43.00 30.00 0.25
Mn (mg/Kg) 50.53 210.00 120.10 110.53 36.26 1314.81 0.41 -0.81 0.30
Zn (mg/Kg) 0.53 88.42 17.36 13.68 17.81 317.10 2.45 5.76 1.02
Cu (mg/Kg) 3.68 15.26 8.95 8.95 2.12 4.48 0.44 0.56 0.24
B (mg/Kg) 37.89 182.05 90.85 89.14 32.03 1026.21 0.79 0.37 0.25
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Table 2. Results of statistical analysis on optimal elements form into gardens high-performance and low combined in DRIS”

Low - yielding population

High- yielding population

Form of expression VAR CV (%) Mean VAR CV (%) Mean VAR ratio
P/N 0.061 0.006 0.00 0.074 0.017 0.00 9.992
N/K 2,531 0.493 0.253 2.872 0.662 0.439 1.736
N*Fe 0.010 0.003 00.0 0.010 0.004 0.00 1.302
N*Mn 272.347 78.884 5851.905 299.485 109.162 11916.342 2.036
N/Zn 0.134 0.086 0.006 0.265 0.252 0.064 9.847
N/Cu 0.253 0.050 0.003 0.302 0.076 0.006 2224
N/B 0.026 0.008 0.00 0.034 0.009 0.00 0.973
P/k 0.153 0.027 0.001 0.213 0.070 0.005 5.813
P*Fe 0.001 0.00 0.00 0.001 0.00 0.00 2.858
P*Mn 16.470 4.623 20.637 22.484 10.494 110.126 5.336
P/iZn 0.008 0.005 0.00 0.020 0.021 0.00 19.043
P/Cu 0.015 0.003 0.00 0.023 0.008 0.00 5.552
P/B 0.002 0.00 0.00 0.003 0.001 0.00 3.121
K*Fe 271.231 75.324 5426.003 310.515 125.805 15826.77 2917
K*Mn 107.755 25.243 558.463 107.904 40.776 1662.716 2.977
K/zn 0.053 0.029 0.001 0.091 0.078 0.006 8.005
K/Cu 0.102 0.020 0.00 0.110 0.035 0.001 3.417
K/B 103.876 30.073 912.147 69.894 34.527 1192.091 1.307
Mn/Fe 0.417 0.098 0.013 0.516 0.230 0.053 4.227
Fel/zZn 13.990 6.860 44.095 23.996 15.257 232.781 5.279
Fe*Cu 27.441 8.446 71.652 32.785 13.772 189.658 2.647
Fe/B 26911.561 6500.28 799385.39 19636.454 39162.00 83942767.52 2.147
Mn/Zn 5.756 3.433 10.548 14.151 15.636 244472 23.176
Mn/Cu 11.225 4316 18.262 15.825 7.057 49.800 2.727
Mn/B 1.134 0.485 0.225 1.780 0.857 0.734 3.257
Culzn 0.536 0.310 0.086 0.855 0.752 0.565 6.605
B/Zn 5.162 2.635 6.672 8.125 8.047 64.757 9.705
Cu/B 1038.62 266.425 74449.73 675.562 335.40 112489.84 1511

* Diagnosis and Recommendation Integrated System
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Table 3. Statistical summary of nutrients norms in CND” methods and equations to determine the cumulative points

of inflection
Vy } ] )
Mean Standard deviation Maximum Minimum Cumulative functions R -b/3a
N 0.405 3.403 3.15 3.79 Y=-0.189x% +12.67x>-284.8x+2157° 0.847 -22.35
P 0262 0.778 0.24 1.61 Y=-.001x%+0.147x%-2.89x+12.01 0.919  -49.00
K 0.315 2414 1.69 2.78 Y= 0.021x%-1.153%%+9.66x+149.7 0978 -18.30
Fe  0.294 -1.100 -1.59 -0.65 Y= 0.055x3-2.759x2+32.52x+53.98 0978  16.72
Mn  0.407 -1.876 -2.46 -1.34 Y=0.121x%-7.154x2-126.3x-583.5 0976 -19.71
Zn 0792 -3.955 5.79 -2.60 Y= 0.141x%-8.159x%+142.6x-670.6 0935 -19.21
Cu 0.574 -4.438 -5.19 -4.08 Y=-0.166x°+10.37x%-220.8x+1641 0.943  -20.82
B 0410 -2.242 -2.89 -1.73 Y=-0.045x>+3.196x%-82.80x+791.9 0968  -23.67
Rd  0.804 7.047 6.82 747 Y=0.185x>12.61x>-270.4x-1776 0919 -22.72
* Compositional Nutrient Diagnosis
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Figure 2. The curve of cumulative function equation between performance and variance application of nutrients
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Tab 4. Result of final index for evaluation the overall nutrient with DOP”, DRIS™ and CND™

Num Brix > DOP NBI NBla CNDr?
1 23.40 168.33 8563.58 1223.37 15.21
2 23.40 207.57 12836.74 1833.82 16.53
3 23.40 216.36 6816.57 973.80 24.59
4 23.20 217.64 11713.31 1673.33 11.45
5 23.20 203.54 6420.23 917.18 14.58
6 23.20 150.56 5821.03 831.58 8.54
7 23.20 182.81 3250.10 464.30 12.73
8 23.20 480.28 8422.39 1203.20 7.61
9 23.20 129.49 3574.52 510.65 4.58

10 23.20 544.73 8824.79 1260.68 22.23
11 23.00 220.15 22821.31 3260.19 26.06
12 23.00 199.07 13485.26 1926.47 39.42
13 23.00 226.89 17693.85 2527.69 36.28
14 22.60 138.93 4490.83 641.55 6.70
15 22.60 153.55 3450.08 492.87 6.40
16 22.60 118.31 3645.90 520.84 6.88
17 22.60 157.41 5696.73 813.82 9.67
18 22.60 147.78 6907.66 986.81 12.31
19 22.20 211.38 20283.70 2897.67 30.32
20 22.20 218.68 16382.01 2340.29 38.91
21 22.20 92.44 9947.53 1421.08 16.63
22 22.20 216.77 13511.83 1930.26 28.01
23 21.80 185.02 10410.27 1487.18 8.57
24 21.80 138.34 5849.00 835.57 22.06
25 21.60 342.03 9973.34 1424.76 13.79
26 21.20 96.44 6411.11 915.87 8.60
27 21.00 202.37 8251.16 1178.74 16.49
28 20.00 227.70 22557.54 322251 42.19
29 20.00 194.74 17933.56 2561.94 34.02
30 20.00 187.86 11236.12 1605.16 7.73
31 20.00 334.44 7880.52 1125.79 23.03
32 19.60 234.08 38186.98 5455.28 10.09
33 19.60 185.94 11232.18 1604.60 22.23
34 19.60 219.68 21933.32 3133.33 891
35 19.60 239.75 18867.64 2695.38 19.85
36 19.60 143.09 11365.00 1623.57 40.52
37 19.60 185.17 12814.24 1830.61 21.46
38 19.60 117.10 6069.67 867.10 22.79
39 19.60 190.51 11868.75 1695.54 63.15
40 19.60 175.81 4949.30 707.04 13.01
41 19.60 168.95 6030.62 861.52 45.27
42 19.20 203.00 20111.91 2873.13 40.95
43 19.00 153.55 8748.20 1249.74 13.17
44 18.80 164.36 16163.09 2309.01 9.24
45 18.80 151.00 6054.20 864.89 31.83
46 18.60 95.57 4828.51 689.79 12.23
47 18.40 163.11 8265.15 1180.74 14.44
48 18.00 140.72 4787.89 683.98 8.97
49 17.60 139.92 8166.84 1166.69 19.62
50 17.20 130.91 8199.61 1171.37 5.36
51 17.20 96.82 2698.41 385.49 15.23
52 17.00 227.22 1944451 2777.79 38.19
53 16.80 109.09 3515.16 502.17 4.86
54 16.60 133.03 9361.20 1337.31 13.26
55 16.20 203.14 5863.95 837.71 6.18
56 16.00 122.60 4998.09 714.01 10.87
57 15.80 143.30 5733.80 819.11 8.87
58 15.40 140.61 5025.91 717.99 11.13

* Deviation from optimum Percentage
* Diagnosis and Recommendation Integrated System
* Compositional Nutrient Diagnosis
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