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Background and Objectives: Paying attention to the nutritional status of orchards

through a coherent and precise management program plays an important role in
producing high-quality and high-yielding products. Pomegranate production plays
a vital role in the economy and employment of the Tang-Siyab region in Kuhdasht,
Lorestan Province. However, to date, no research has been conducted on the
nutritional status of pomegranate orchards in this region. The lack of reference
norms for each region makes it difficult to assess the condition of fruit trees;
therefore, it is necessary to determine reference numbers for each fruit type in each
region using scientific methods. For this purpose, the Compositional Nutrient
Diagnosis (CND-clr) method was used to assess the nutritional status of these
orchards.

Materials and Methods: In this study, 50 orchards were selected in the study area. To

assess the nutritional status of the orchard soil, composite soil sampling was carried
out from two depths of 0—30 and 30—60 cm. Simultaneous composite sampling of
orchard leaves was also performed in late July. The measured soil element values
were compared with the critical limit table of soil nutrients for pomegranate, and
the interpretation of the leaf analysis results was performed using the CND-clr
method.

Results: The results of soil analysis showed that, in addition to low organic matter

content, the concentrations of phosphorus, zinc, iron, and manganese were below
the critical limit in most orchards. The leaf analysis results using the CND-clr
method showed that the potassium index was negative in 36% of the orchards,
phosphorus in 32%, nitrogen in 60%, copper in 46%, zinc in 52%, iron in 56%,
manganese in 60%, and the residual compounds index in 62%. Therefore, the order
of element requirements in the studied orchards is first residual compounds,
followed by nitrogen, manganese, iron, zinc, copper, potassium, and phosphorus,
respectively. The standard norms for a yield of above 37 tons per hectare were
obtained as follows: V*Mn = -3.39 + 0.15, V*Cu = -2.95 + 0.09, V*Zn = -4.25 +
0.21, V*Fe =-1.15+0.21, V*K = 3.65 £ 0.19, V*P =-0.99 £ 0.28, V*N = 2.78 +
0.11. The assessment of the balance status of low-yielding orchards showed that
for orchards with a balanced status, the balance order is: K (88.1%) > Fe (76.2%)
> P (54.8%) > Mn (52.4%) > N (50%) > Cu (33.3%) > Zn (31%). In orchards with
an unbalanced status, the imbalance order is: Zn (69%) > Cu (66.7%) > N (50%)
> Mn (47.6%) > P (45.2%) > Fe (23.8%) > K (11.9%).

Conclusion: A study of pomegranate orchard soils in the Tang-Siyab region of

Kuhdasht showed that organic carbon content at both studied depths was low in
most orchards. To increase available nitrogen in this area, attention should be paid
to the use of organic fertilizers. Furthermore, phosphorus, zinc, iron, and
manganese were below the critical limit in most orchards. The interpretation of
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leaf analysis using the CND-clr method showed that the order of element
requirements in unbalanced orchards is Zn (69%) > Cu (66.7%) > N (50%) > Mn
(47.6%) > P (45.2%) > Fe (23.8%) > K (11.9%). To increase the yield and quality
of pomegranate fruit in the studied orchards, it is recommended to apply nitrogen
fertilizer in split doses and correct other deficient elements through fertilization.
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Figure 1. Location of the study area.
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Table 2- Summary statistics of physical and chemical properties of soil samples in 0-30 Cm and 30-60 cm depths.

BEIRYS PSlas oSl sbre &1yl
Minimum Maximum Mean Standard Deviation
pH 7.43 7.96 7.72 0.13
EC (dSm?) 0.43 5.36 157 0.77
OC (%) 0.15 3.53 1.30 0.67
K(mgkg™) 148 640 316.9 121.3
?, P(mgkg™) 32 14.8 7.41 2.85
R Fe (mgkg™) 2.12 8.56 4.95 1.24
. ZN(mgkg™) 0.08 4.52 1.17 11
3 Cu(mgkg™?) 2 2.90 2.53 0.30
3 Mn(mgkg™) 0.86 17.76 5.17 3.66
3, sand (%) 2.0 21.0 7.71 5.03
9 silt (%) 34.0 56.0 47.56 4.03
clay (%) 35.0 56.0 44.73 4.38
OM (%) 0.26 6.09 2.23 1.15
TNV (%) 9.5 35 18.1 6.43
Slas PSSl oSl sbre 150l
Minimum Maximum Mean Standard Deviation
pH 7.0 7.98 7.72 0.17
EC (dSm™) 0.4 5.47 1.55 0.79
OC (%) 0.06 3.22 0.74 0.49
2, K(mgkg™) 155 600 258.6 89
: P(mgkg) 1.9 9.5 4.19 1.63
& Fe (mgkg™?) 0.18 9.14 5.1 1.74
n Zn(mgkg™) 0.26 3.86 1.41 0.89
3 Cu(mgkg™) 2.04 2.92 2.52 0.29
EN Mn(mgkg™) 1.1 13.4 4.64 2.74
1, sand (%) 2.0 28.0 7.26 5.18
) silt (%) 40.0 55.0 48.06 3.37
clay (%) 32.0 54.0 44.68 4.63
OM (%) 0.1 5.55 1.28 0.85
TNV (%) 12.5 43.7 28.39 8.73
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Figure 2. Status of macro and micro nutrients at a depth of 0-30 cm in the studied orchard soil using the critical limit method (the

red horizontal line indicates the critical limit of nutrients.
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Figure 3 - Status of macro and micro nutrients at a depth of 30-60 cm in the studied orchard soil using the critical limit method
.(the red horizontal line indicates the critical limit of nutrients).
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Table 3- Descriptive statistics of nutrient concentration in pomegranate tree leaves in the

study area.

Jilso Al ol Sze Bl ol
Minimum Maximum Mean Std. Deviation
(o)l 3.50 5.50 45 50
Potassium (%)
(0) 03 01 05 01
Phosphorous(%)
(vo)055% 143 231 1.88 22
Nitrogen(%)
(PSS 32 25 (sh)re 41.50 93.00 67.39 12.67
Copper (mgkg-1)
(P59 2 25 he)ess, 4 36.00 16.07 6.55
Zinc (mgkg-1)
(p55S 2 5 el 157.50 371.00 2782 68.73
Iron (mgkg-1)
(PSS 32 235 (shoe) 5o 27.00 104.00 48.4 16.19

Manganese (mgkg-1)
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Table 4- Estimation of intermediate yield (Inflection curve) based on the cumulative function method of nutrient
variance ratio.

aolzo e aats
il polis ) (-b/3a)
Nutrient elements Fie(Vx) = aY3 + bYy2 + cY +d R
(ton ha®)
N y =-0.0017x% + 0.2629%? - 13.256X + 223.9 0.97 51.54
P y =-0.0023x% + 0.2991x? - 12.513x + 173.02 0.84 43.35
K y = 0.0003x3 + 0.0273x? - 5.6729x + 170.66 0.96 30.33
Fe y =-0.0016x% + 0.2033x? - 8.514x + 116.09 0.61 42.35
Zn y =-0.0016x% + 0.2587x? - 13.541x + 230.43 0.96 53.89
Cu y =-0.0018x3 + 0.2703x? - 12.896x + 202.13 0.98 50.05
Mn y =-0.0017x3 + 0.2345x? - 10.779x + 165 0.94 45.98
Rd y =-0.001x3 + 0.1754x? - 10.227x + 195.3 0.96 58.46
Mean 46.99
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Table 5 — Compositional Nutrient Diagnosis (CND-clr) reference numbers and average optimal nutrient
concentrations in high-yielding pomegranate orchards.

s gy SRRSOl e lare 1,20 e GBI e 12
Gl pole L e e & Ny (el polic 45 Ko Laduis st Colhao
Nutrients i ) g polis IRE - Standard
elements 2las . Mean optimum deviation of
CND-CIr Norm Mean of CND-clr Standard deviation of concentration optimum
Norm CND-clr Norm concentration
N(%) Vi 2.78 0.11 1.9 0.195
P(%) V' -0.99 0.28 0.05 0.014
K(%) V'k 3.65 0.19 4.6 0.66
Fe(mgkg-1) Ve -1.15 0.21 268.5 0.006
Zn(mgkg-1) Vo -4.25 0.21 17.12 0.0003
Cu(mgkg-1) Ve -2.95 0.09 61.81 0.0007
Mn(mgkg-1) Vi -3.39 0.15 40.31 0.0008
Rd V'Rd 6.67 0.07
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Table 8. Critical index of CND nutrients in the studied orchards.

3 ,Sdos
Yeild 1% 1% 1%y 1%cy 122, 1% 12mn 1%rg CND-r?

24 65 0 112 1.18 0.2 0 0.16 1.77 0.8 5.23
9 50 1.33 0.84 0.98 1.29 0.37 1.33 0.03 154 7.71
19 50 0.01 0.42 0.36 0.2 0.66 1.35 1.2 0.53 4,72
25 50 1.65 0.62 0.48 131 197 0.16 0 0.14 6.34
2 44 6.72 0.19 0.18 25 0.44 0.12 0.42 0.05 10.62
20 40 0.92 2.69 0.06 0.03 0.04 1.03 0.86 3.02 8.65
23 40 111 0.28 0.3 0.4 0.38 7.1 0.48 0.04 20.09
10 37.14 18.89 0.77 5.59 0.11 0.95 20.79 1.13 4.04 52.27
30 33.33 1.53 0.07 0.32 1.36 0.89 21.64 0 144 27.25
35 31.33 0.01 341 2.77 0 6.85 10.47 4.56 0.58 28.66
1 30 8.9 1.28 0 3.15 0.13 0.17 0.07 0.73 14.43
6 30 0.04 0.46 0.2 4.89 0.42 0.24 0.54 0.02 6.82
15 30 0.65 0.36 4.29 6.94 0.25 0.06 2.73 9.81 25.08
48 30 4.49 0.57 0.2 8.69 0.17 6.48 141 1.46 23.46
36 27 0 0.02 0.25 2.7 10.39 0.26 7.15 0.01 20.78
26 26.92 0.01 0.02 0.02 0.7 2.72 7.53 16.28 251 29.79
7 26.67 0.07 0.16 0.06 421 3.58 24.21 0.23 1.77 34.29
38 26.67 212 0.01 0.87 0.17 0.63 0.01 0.12 0.27 4,18
17 26 3.83 153 0 0.49 0.05 244 0.05 0.12 8.51
11 25 6.13 1 0.01 6.88 0.14 4.09 0.05 1.46 19.75
16 25 0.42 1.05 0.05 1.26 0.26 1.06 3.53 2.72 10.34
21 25 0.45 0.91 6.41 241 0.46 7.82 0.39 0 18.85
31 25 13.39 0.06 5.62 0.01 7.76 0.44 0.03 9.6 36.92
39 25 0.33 0.7 0.53 4.19 8.5 1.06 0.08 0.01 15.41
41 25 0.02 241 4.46 8.61 20.11 3.24 0.25 3.61 42.72
42 25 11.58 0.75 6 4.63 7.28 0.35 0.02 4.67 35.27
43 25 0.06 0 741 4.06 2.62 1.64 3.6 0.24 19.63
18 24 0.68 0.73 0.17 04 2.13 1.03 0.74 8.03 13.9
28 23.08 1.96 2.02 0.26 0 1.86 0.68 0.68 114 8.6

29 23.08 0 1.88 1.6 0.95 0 1.42 151 0.01 7.37
5 20 0.57 0.36 0.32 0.5 0.91 0 0.01 0.25 2.93
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13 20 0.05 2.67 8.27
14 20 0.47 0.06 10.2
40 20 0.54 1.97 0.46
47 20 0.05 0.45 0.25
27 19.23 1.2 2.46 0.01
44 18.75 11.15 0.04 5.19
46 18.75 0.05 0.96 5.74
37 18.67 0.53 0.91 0.51
8 17.14 0.27 1.73 1.28
50 16 2.18 0.13 4.07
22 15 1.46 11 10.29
32 15 0.07 0.77 1.32
33 15 2.22 0.83 2.23
49 14 1.49 0.68 1.69
45 12 0.43 0.01 0.95
3 10 0.01 0.83 4.99
4 10 0.15 1.24 3.44
12 10 4.24 1.09 2.28
34 6.67 1.6 1.56 0.22
Mean 2.52 0.92 2.29

22.46
6.58
4.46
8.24
0.68

12.06
6.12
0.21
0.42

2
1.43
1.64
0.13
6.62
3.95

6.1
0.19
2.04
0.16
3.17

0.86 0.56 2.28 3.05 40.18
0.97 0.34 1.63 3.65 23.91
6.13 1 2.71 0.99 18.26
0.8 2.38 0.37 0.03 12.57
2.6 7.9 4.65 5.23 24.74
24.42 0.05 1.82 2.51 57.24
117 0.97 0.29 1.06 16.35
0.05 0.05 1.76 6.07 10.09
0.15 19.82 19.07 1.23 43.96
6.01 0.49 2.28 6.43 23.58
0.81 0.31 0.58 0.29 16.26
0.84 1.56 1.24 2.49 9.93
8.91 5.25 0.35 0.89 20.8
0.56 171 1.33 3.16 17.24
0.28 0.12 1.89 1.52 9.15
0.98 0.93 0.97 3.44 18.25
1.74 3.38 0.04 0.8 10.97
1.34 0.78 0.61 7.79 20.18
1.95 0.52 0.2 4.12 10.34
2.87 3.53 1.89 2.31 19.49
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Table 7. Critical index value and critical range of nutrients studied in the studied orchards.

Vb Sl 2o oml Sl o> S PX (e )3 ¢5) Sl 3,8kes
Upper critical limit Lower critical limit Critical I>’X Critical Yeild (ton
hectar?)

1.07 -1.07 1.14 51.54 1IN
0.93 -0.93 0.87 43.35 1
2.26 -2.26 5.1 30.33 1

2 -2 4 42.35 1%e
0.77 -0.77 0.6 53.89 12
0.87 -0.87 0.75 50.05 12cu
0.86 -0.86 0.74 45.98 |2Mn
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Table 8. Nutritional balance status of low-yielding orchards in the studied pomegranate orchards (percentage).

21ie polie Gy

IMn ICu 1Zn IFe IK IP IN ’
Nutrients statue
52.4 33.3 31 76.2 88.1 54.8 50 Jalsie
Balanced
14.3 23.8 45.2 21.4 11.9 9.5 35.7 Sgu0S Joleioli
Unbalanced-shotrage
33.3 42.9 23.8 2.4 0 35.7 14.3 Dgmiay Jolaieli
Unbalanced- excess
47.6 66.7 69 23.8 11.9 45.2 50 Jaliol

Unbalanced
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