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Table 1. Statistical parameters of nutrients for high yield population in dry land wheat

Mean £ SD CV (%)
Parameter . . ] ) ) ) S2L/S2H Normality
High yield Low yield High yield Low yield test (Jarque-

Bera)

Yield (kg ha) 2392 + 449.6 14489 + 3715 18 25 0.68m™ 0.16™

N (%) 1.11+0.24 1.08 £0.19 21 17 0.64m™ 0.25™

P (%) 0.07 +0.034 0.09 +0.04 44 46 1.24m 0.89™

K (%) 1.6 £0.58 1.68 £ 0.75 35 44 1.66" 0.77m

Ca (%) 2.16+0.75 1.91+£0.71 33 36 0.89m™ 0.47™

Mg (%) 1.52+0.71 1.69 +0.77 45 45 1.16" 0.42m

Fe (%) 0.03+0.013 0.032+0.01 41 33 0.65™ 0.47m

Mn (%) 0.004 £0.0011  0.0037 + 0.001 29 25 0.71m 0.61m

Cu (%) 0.0006 + 0.00024 0.001 + 0.0003 36 41 1.81" 0.85™

Zn (%) 0.002 +£.0007  0.002 + 0.0007 35 35 0.99™ 0.82"

": not significant

Yy

1- Nutrient Balance Index
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Table 2. The range of macro and micronutrient concentrations in dryland wheat shoot

Nutrient Low Sufficient range High Very high
N (%) <0.8 08-14 1.4-17 >1.74
P (%) <0.03 0.03-0.12 0.12-0.16 >0.16
K (%) <0.85 0.85-24 2.4-3.17 >3.17
Fe (mg kg% <130 130 - 481 481 - 657 > 657
Mn (mg kg™?) <22 22-51 51-66 > 66
Cu (mg kg <3 3-95 9.5-13 >13
Zn (mg kg) <10 10-28.5 28.5-38 > 38
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Table 3. DRIS norms, Mean of nutrients ratio, Coefficient of variation (CV), Variance ratios (S?L/S?H)

ng;fss'o” Mean  CV (%) S2L/S?H Exggﬁ'o” Mean  CV (%) S2L/S?H
PIN 0.07 37 2.3* Mn/K 0.0025 46 60.38%**
N/K 0.79 49 45.1%%* Cu/K 0.00045 60  20.53***
Fe/N 0.03 39 0.67™ ZniK 0.0014 63 23.13%*
N/Mn 3435 44 0.96™ Fe/Mn 8.99 46 0.83™
N/Cu 2082.7 52 5, 7% Fe/Cu 53.24 47 5.60%**
N/Zn 681.8 50 1.0 Fe/zn 19.4 71 1.03
PIK 0.05 72 117 Mn/Cu 6.28 36 10.73%*
Fe/P 0.56 96 2.25% Mn/zn 2.05 31 2.14*
P/Mn 22.9 59 1.5™ Cu/zn 0.37 47 2.48%*
P/Cu 137.3 60 6.2%%* FelK 0.02 55 36.95%*
P/Zn 45.3 56 1.7

"S: not significant; *, ** and *** significant P= 0.05, 0.01 and 0.001 respectively
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Table 4. Calculations of DRIS Indices for nutrients in dryland wheat

I (N)= [-f (PIN) + f(N/K) - f(Fe/N) + f(N/Mn) + f(N/Cu) + f(N/Zn)]/6

| (P)= [f(PIN) + f(P/K) - f(Fe/P) + f(P/Mn) + f(PICu) + f(P/Zn)]/6

| (K)= [-fF(N/K) - F(P/K - f(Fe/K) - F(Mn/K) - f(Cu/K) - f(Zn/K)]/6

| (Fe)= [f(Fe/N) + f(Fe/P) + f(Fe/K) + f(Fe/Mn) + f(Fe/Cu) + f(Fe/Zn)]/6

| (Mn)= [-fF(N/Mn) - f(P/Mn) + f(Mn/K) - f(Fe/Mn) + f(Mn/Cu) + f(Mn/Zn)]/6
I (Cu)= [-f(N/Cu) - f(P/Cu) + f(Cu/K) - f(Fe/Cu) - f(Mn/Cu) + f(Cu/Zn)]/6

| (Zn)= [-f(N/Zn) - f(P/Zn) + f(Zn/K) - f(Fe/Zn) -F(Mn/Zn) - f(Cu/Zn)]/6
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Table 5. Determining DRIS Indices, Grain Yield, Priority nutrients, and Nutrient Balance Index with low-yielding

farms
. DRIS Indices Priority nutrients NBI
anrm Gzﬁ';h\g_'g'd P K Fe Mn Cu Zn !
1 -1 -6 2 -4 2 Fe> Cu >K>P>Mn=2Zn> 21
1 1335 >N
2 1973 -17 5 22 -36 4 14 8 Fe>N>Mn>P>Zn>Cu>K 108
3 924 72 29 -349 64 87 44 53 K>P>Cu>Zn>Fe>N>Mn 698
4 945 -7 12 11 0 -1 11 -26  Zn>N>Mn>Fe>K>Cu>P 67
5 1719 -8 5 -4 -3 -10 1 19 Mn>N>K>Fe>Cu>P>Zn 51
6 1542 -1 -15 -29 10 14 -1 23 K>P>N=Cu>Fe>Mn>Zn 93
7 1065 6 -5 3 1 0 -3 -3 P>Cu=Zn>Mn>Fe>K>N 22
8 1711 0 -23 -5 15 2 7 4 P>K>N>Mn>Zn>Cu>Fe 57
9 1984 -4 16 22 -26  -15 1 6 Fe>Mn>N>Cu>Zn>P>K 91
10 1994 14 -11 29 26 -6 -25 -28  Zn>Cu>P>Mn>N>Fe>K 139
11 1056 -11 7 8 11 4 10 2 N=Fe>Mn>Zn>P>K>Cu 53
12 609 -16 10 10 0 3 -4 -3 N>Cu>Zn>Fe>Mn>P=K 47
13 1284 -13 6 5 -1 -6 7 1 N>Mn>Fe>Zn>K>P>Cu 39
14 1514 18  -109 29 10 12 38 2 P>Zn>Fe>Mn>N>K>Cu 218
45 1969 -10 -1 8 1 7 -6 -1 N>Cu>P=Zn>Fe>Mn>K 34
46 1540 -19 -4 -2 -9 -2 18 18 N>Fe>P>K=Mn>Cu=Zn 72
47 1839 12 11 9 -4 =37 -6 15 Mn>Cu>Fe>K>P>N>Zn 95
18 1492 -4 -4 -3 0 3 10 -3 N=P>K>Fe>Mn>Cu 27
19 788 -4 7 5 -18  -14 9 14 Fe>Mn>N>K>P>Cu>Zn 72
20 1439 -3 7 2 12 5 -21 -2 Cu>N>Zn>K>Mn>P>Fe 52
21 1254 -7 -13 0 3 9 8 0 P>N>K=Zn>Fe>Cu>Mn 41
22 1652 3 -5 -12 -6 0 12 8 K>Fe>P>Mn>N>Zn>Cu 46
23 993 10 -129 13 15 23 59 8 P>Zn>N>K>Fe>Mn>Cu 258
24 1622 25 32 6 17 33 -134 21 Cu>K>Fe>Zn>N>P>Mn 269
25 1359 -19 3 11 -1 -8 11 13 N>Fe>Mn>P>Cu=K>Zn 76
26 1412 11 -13 43 -9 19 -52 2 Cu>P>Fe>Zn>N>Mn>K 149
27 1787 -3 -8 2 6 2 12 -11  Zn>P>N>K=Mn>Fe>Cu 44
28 1649 0 8 25 4 -4 23 -56  Zn>Mn>N>Fe>P>Cu>K 119
29 1404 -26 3 18 24 3 20 7 N>Fe>P=Mn>Zn>K>Cu 100
30 1126 -27 7 8 -7 3 17 8 N>Fe>Mn>P>K=Zn>Cu 89
31 865 4 22 17 -10 9 20  -22  Zn>Cu>Fe>N>Mn>K>P 104
32 1339 1 4 0 -7 2 14 -14  Zn>Fe>K>N>Mn>P>Cu 42
33 1944 21 -94 -26 -3 26 46 30 P>K>Fe>N>Mn>Zn>Cu 244
34 1095 -8 20 14 -4 41 23 -2 Mn>N>Fe>Zn>K>P>Cu 113
35 1797 -2 -2 -2 -16 0 20 3 Fe>N=P=K>Mn>Zn>Cu 45
36 1848 -4 9 -5 -6 8 3 -6 Fe=Zn>K>N>Cu>Mn>P 41
37 1714 -10 9 -43 -6 5 30 15 K>N>Fe>Mn>P>Zn>Cu 118
38 1711 11 16 -39 6 -15 6 14 K>Mn>Fe=Cu>N>Zn>P 108
39 1214 2 -21 7 5 -1 6 P>Cu>N=Fe>Mn>Zn>K 45
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Abstract

The aim of this study was to evaluate the nutritional status of dryland wheat using diagnosis,
and recommendation integrated system (DRIS) method. To determine the DRIS indices, and
norms in dryland wheat, 54 samples were collected from shoots, and concentrations of
nutrients nitrogen (N), phosphorus (P), potassium (K), iron (Fe), manganese (Mn), copper
(Cu), and zinc (Zn) were determined. To determine the norms, the farms were divided into
two groups of high and low-yielding farms based on yield. Optimum concentrations of
nutrients for macronutrients N, P, and K were 0.87- 1.35, 0.0360 - 0.104, 2.18 - 1.02 (%),
and for micronutrients including Fe, Mn, Cu, and Zn were 170-430, 29-51, 3.6 — 8.4, 13 —
27 (mg kg™l), respectively, as well as optimum nutrient concentrations for N, P, and K were
1.11, 0.07 and 1.6 (%), and for Fe, Mn, Cu, and Zn 300, 40, 6, and 20 (mg kg™) respectively,
were determined. In most low-yielding farms, the nutritional balance index (NBI) was much
higher than zero, indicating more nutrient imbalance in these farms. The overall priority for
macro and micronutrients is P > K > Fe >N > Mn > Zn > Cu, which should be paid attention
to P, K, Fe, and N in the nutritional program.
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