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ABSTRACT

In order to evaluate the nutritional status of kiwi vineyards (Actinidia deliciosa ‘Hayward’) in Guilan province by multiple
diagnosis (CND) method, 40 vineyards in two years (2018-2019) were surveyed. The leaf samples from the dominant
variety (Hayward), from 30 vines and 10 leaves in four different geographical directions, (total of 100 leaves) in each
vineyard were collected in August. The vines have been over ten years old in the east (Roodsar) and west (Talesh) of Gilan
province. Then concentrations of nutrients B, Cu, Zn, Mn, Fe, Mg, Ca, K, P and N were determined In this study, using the
cumulative function model of variance ratio of (Fic (Vx) nutrients, multiple detection method and solving the equations of
the third degree cumulative function related to nutrients, the average yield of 37.5 (ton/ ha) was determined as a separator
between high and low yield groups. The results showed that there is a significant difference between high and low yield
orchards in terms of nutrient concentrations. From the mean numbers of nutrients for the high-yield population, the desired
concentrations of the 10 elements were obtained, including nitrogen 2.64 + 0.28%, phosphorus 0.26+0.06% , potassium 1.62
+0.58 %, magnesium 0.31 + 0.08%, calcium 2.33 +0.26 %, manganese 71 + 0.0047 mg/kg, copper 14 + 0.001 mg/kg, iron
17340.00330 mg/kg, zinc 28+0.0006 mg/kg and boron 55+0.0029 mg/kg. According to the resulting norms, the frequency
of elements deficiency of boron, manganese, nitrogen, phosphorus, copper and potassium was more than 50%, respectively.

Keywords: Guilan, Hayward, nutritional balance index, nutrient elements, optimal limits.
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Table 1. Estimation of the average yield based on the cumulative distribution functions (CDF) of nutrients
logarithmic variance ratio.

Elements aV’+ bY+ cY+d= Ff VX R? (-b/3a) (Kg.ha™)
N y=-0.0025x3 + 0.2967x2 - 12.955x + 219.76 0.97 39.6
P y=-0.0017x3 + 0.2432x2 - 12.507x + 231.59 0.99 47.6
K y =-0.0066x3 + 0.7032x2 - 24.152x + 268.68 0.63 355
Ca y =-0.0024x’ + 0.2441x% - 9.7019x + 194.23 0.98 33.9
Mg y=-0.0042x + 0.4548x” - 16.99x + 249.63 0.95 36.1
Fe y=-0.005x> +0.551x* - 19.515x +226.51 0.63 36.7
Mn y =-0.002x> + 0.2402x> - 9.9871x + 150.82 0.95 40.03
Zn y =-0.0069x" + 0.7674x" - 28.598x + 368.49 0.97 37.1
Cu y=-0.0023x> + 0.2457x* - 10.028x + 174.04 0.91 35.6
B y =-0.0024x> + 0.2587x* - 10.525x + 204.42 0.98 35.9
Rd y =-0.0026x> + 0.2697x* - 10.712x + 204.64 0.98 34.6
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Table 2. The Sequence of nutrient restrictions.

Prioritize elements 1 2 3 4 5 6 7 8 9 10
Nutrient elements B Mn N P Cu K Zn Ca Mg Fe
(ppm) (pm) (%) (%) (epm) (ppm) (ppm) (%) (%) (ppm)
The frequency of vineyards with low yield ~ 82.5 72.5 70  67.5 60 52.5 40 20 125 12.5
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Table 3. Total CND indices in low and high yield orchards.
Index of CND IN 1P IK Ica IMg IFe 1Zn ICu IMn 1B
Total index in vineyards 7.67 -5.55 -2.89 15.99 1742 2600 -2394 -6.74 -10.83  -3.61
with low yield(})
Total index in vineyards -1*¥10™ 0.320 -0.692 -0.018 0.176 0.57 0.0 1.213 -1.388 -0.43
with High yield ()
S Sl 53 65 S o slo S i b F Jpax
Table 4. Results of the soils analysis under cropping with the kiwi fruit in the Guilan provience.
Trait Range  Minimum  Maximum  Mean  Std. Error  Std. Deviation ~ Variance  Skewness  Kurtosis Statistic
(pH) 333 4.67 8.00 7.13 0.13 0.81 0.65 -1.86 3.17
(EC) 1.77 0.38 2.15 1.04 0.07 0.42 0.18 0.59 0.85
(0.C%) 2.86 0.39 3.25 1.74 0.11 0.71 0.50 -0.02 -0.59
P (ppm) 209.40 2.60 212.00 65.46 7.55 47.73 2278.15 0.97 0.79
K (ppm) 795.00 60.00 855.00 346.13 34.86 22045 48598.20 0.93 -0.31
Fe (ppm) 307.80 6.80 314.60 53.39 10.20 64.52 4162.80 2.62 7.14
Mn (ppm) 103.80 4.80 108.60 20.90 3.65 23.09 532.69 3.01 9.32
Cu (ppm) 10.82 0.72 11.54 4.01 0.36 227 5.15 1.20 1.99
Zn (ppm) 87.72 1.08 88.80 17.42 297 18.82 354.14 2.15 4.94
Ca (mg/l) 364.00 56.00 420.00 168.70 11.96 75.65 572292 1.13 2.13
Mg (mg/l) 94.80 8.40 103.20 41.28 3.45 21.83 476.55 1.15 1.30
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Table 5. Nutrients index, the sufficiency and critical range for the 10 nutrients in kiwi fruit orchards in Guilan province.

Elementals reference

Standard

Mean of Vx Reference norms

Nutrient norms (%) deviation (high-yield group) (Vx)
N 2.64 0.28 2.98 V*N
P 0.263 0.064 0.65 V*P
K 1.62 0.58 2.47 V*K
Ca 233 0.26 2.98 V*Ca
Mg 0.306 0.076 0.98 V*Mg
mg/kg
Fe 173.0 33.000 -1.85 V*Fe
Zn 28.0 6.000 -3.65 V*Zn
Mn 71.0 47.000 -3.03 V*Mn
Cu 14.0 1.000 -4.49 V*Cu
B 55 29.000 -3.56 V*B
R 91.98 0.75 6.58 V*R

AJL?M ua.:..?:m.\.; U"S) L L{bumb ‘5‘)!1.) Q).iLo.c 05; u:.i)L:.A L .‘a})).o @‘d& )..aL..C LQ‘)‘ & slael il Jj‘l}
Table 6. Reference norms for nutrients related to the average of high yield of the orchards by CND method.

Nutrient index The upper critical level The lower critical level Nutrients index (12x) Critical yield (ton/ha)
I*N +1.34 -1.34 3.81 39.56
*P +0.63 -0.63 0.44 47.69
*K +1.75 -1.75 0.01 35.52
I*Ca +1.36 -1.36 0.26 33.90
*Mg +1.03 -1.03 0.03 36.10
I*Fe +1.00 -1.00 0.33 36.73
I*Zn +0.55 -0.55 0.55 37.07
[*Mn +0.96 -0.96 0.17 40.03
I*Cu +1.46 -1.46 0.02 35.61
I*B +1.09 -1.09 0.44 35.93
I*R +1.48 -1.48 0.03 34.58
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Figure 1. Relationship between yield and and nutrient balance index (r?) for kiwifruit.
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