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Table 1. Variation range of some soil physical and chemical characteristics of 30 orange orchards.

St Sl yast

(Soil characteristics)

KRG S Gos
I sl 7Y Jslee Sl DI (Soil Texture) Soil depth
S e .
(Ec) p Calcium carbonate Organic o -, o
(d Sm™) equivalent (%) carbon (%) .
(Caly) (Silt) (Sand)
(%) (%) (%)
0.4-2.31 7-7.6 28-61 0.18-1.46 14-42 30-60 10-50 0-30
0.34-2.55 7-7.7 37-61 0.18-1.15 11-46 19-49 10-70 30-60
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Table 2. Concentration range of nutrients in the leaves of orange in studied orchards.

B Cu Zn Mn Fe

Mg Ca P P N

(mgkg™)

(%)

66-179 6-10 11-40 19-63 32-145

0.2-0.36 2.3-3.7 1-2.1 0.11-0.23 1.8-3.2
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Table 3. Estimation of mean yield (inflection points) based on cumulative variance function of logarithmic

nutrients ratio.

s dais

(b/3a) R’ . AJ;LU ) S
ton ha' F(Vx)=aY +bY" +cY+d Nutrient
15.83 0.97%* -0.014x7+0.686x°-15.13x+156.1 N
14.52 0.99%* 0.029x’-1.283x*+ 10.75x+72.1 P
18.90 0.97%%* 0.027x°-1.562x%+ 19.71x+28.5 K
14.27 0.99%%* 0.032x°-1.381x%+ 11.71x+71.13 Ca
7.69 0.99%* -0.006x*+0.157x*-5.79x+130.9 Mg
15.44 0.99%* 0.011x°-0.528x%-2.55x+101.7 Mn
13.84 0.97%* -0.016x°+0.668x*—13.10x+142.8 Zn
13.51 0.97%%* 0.016x°-0.650x°—2.40x+90.8 Fe
15.33 0.98** -0.006x*+0.274x>-5.27x+47.6 Cu
14.78 0.98** -0.005x*+0.204x’-3.66x+29.0 B
16.71 0.99%* -0.022x*+1.132x>-22.64x+194.2 Rd
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Table 4. Compositional nutrient diagnosis norms and mean optimum concentration of nutrient in orange orchards.

CND o slasl oSl Sl Gl ol Jols Collas sl Sl Sl Gl ol
CND Norms Mean SD Nutrient Mean optimum concentration SD

V'x 3.12 0.192 N i;j 0.329
V' 0.47 0.227 P 0.17 0.033
V' 2.8 0.179 K 1.73 0.235
Ve 3.36 0.156 Ca 3.02 0.415
Vg 0.96 0.131 Mg (m(;‘i;]) 0.04
Vi -3.35 0.269 Mn 38.21 11.44
V' -4.16 0.136 Zn 16.38 2.52
Ve 2.67 0.354 Fe 77.7 31.57
Ve -4.92 0.115 Cu 7.63 1.04
Vs 239 0.235 B 98.54 29.24
V'ra 6.79 0.066

SV 0
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Table 5. Critical and balance nutrients index of orange.

e ) ) ' L
e o S B ol e S ey S 00 e robe
oy .
f B (Cuy (Zn)  Mn) (Fe) (Mg (Ca) (K) (P) (N) (Nutrients )
(RY)
sl pald
0.924 0.921 0.926 0.920 0.924 0.924 0922 0924 0.921 0.925 0.926

(Critical index)

YPx=r=10.16
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Figure 1. Relation between yield and nutrients balance index for orange.
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Abstract

Background and Objectives: Nutrients status in plants with high yield can be a real
benchmark for evaluating the growth and desirable nutrient status in the plant. The first step in
the implementation of any nutritional diagnosis method is determining norms. This study aimed
to determine norms, range of optimum concentration and limitation of nutrients for orange by
compositional nutrient diagnosis method.

Material and Methods: This study was conducted in 30 citrus orchards in the tropical and
semi-tropical regions of Kohgiluyeh and Boyer-Ahmad Province. The principle of selecting
these orchards was the similarity in age and variety, with different yield. Composite samples of
soil and leaf were taken by standard method and analyzed by using appropriate laboratory
methods. The yield of each orchard was determined at the harvested time. Norms of nutrients
were determined by compositional nutrient diagnosis method.

Results: The yield related to each of nutrient was calculated by the model of cumulative
variance ratio function of nutrients and solving cumulative third-rank function related to 10
nutrients along and also remaining concentration, with unit of ton per hectare as 15.83 for
nitrogen, 14.17 for phosphorus, 18.90 for potassium, 14.27 for calcium, 7.69 for magnesium,
15.44 for manganese, 13.84 for zinc, 13.51 for iron, 15.33 for copper, 14.78 for boron and 16.71
for remained nutrients (Ry). Based on average of optimal yield, the goal yield was determined as
14.62 ton per hectare and with attention to the goal yield, 43% of the selected orchards were
located in high-yield subpopulation and 57% of them were located in low-yield subpopulation.
This was confirmed by Cate-Nelson method. Compositional nutrients diagnosis norms were
estimated as: V'y=3.12 £ 0.192, V'p = 0.47 + 0.227, Vg = 2.8 £ 0.179, V ¢, = 3.36 % 0.156,
Viseg = 0.96 £ 0.131, V= -3.35 = 0.269, V7, = -4.16 £ 0.136, V'g. = -2.67 £ 0.354,
View=-4.92+0.115, Vig=-2.39 £ 0.235 and V'gq = 6.79 £ 0.066. Optimal range of nutrients
for orange to achieve yield of about 15 ton per hectare were determined as 2.38+0.335
for nitrogen, 0.17+0.033 for phosphorus, 1.73+ 0.235 for potassium, 3.02 &+ 0.415 for calcium,
0.27 £ 0.040 for magnesium, 38.21 + 11.44 for manganese, 16.38 + 2.52 for zinc, 77.7+ 31.57
for iron, 7.63 £ 1.04 for copper and 98.54 & 29.24 for boron.

Conclusion: Imbalance of nutrients such as boron and some cations could be one of the reasons
of locating 57% of orchards in low-yield subpopulation. In this way, results showed that the
concentration of boron in some samples was higher than appropriate determinate norm while,
the deficiency of four elements, including magnesium, zinc, iron and calcium is more common
in these areas of the province, which it can be a reason for decreasing of yield.
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