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> 6.03.1-6.01.1-3.00.5-1.0< 0.5mg/kgZn (DTPA extractable)

> 2.51.3-2.50.9-1.20.3-0.8< 0.3mg/kgCu (DTPA extractable)

> 3013-309-124-8< 4mg/kgMn (DTPA extractable)

> 2517-2511-165-10< 5mg/kgFe (DTPA extractable)

> 360240-360120-24048-120< 48mg/kgMg(1 M NH4OAc pH 7)

> 30002000-30001000-2000400-1000< 400mg/kgCa(1 M NH4OAc pH 7)

> 200150-200100-15050-100< 50mg/kgK (1 M NH4OAc pH 7)

> 7525-7515-255-15< 5mg/kgP (Bray II)

> 4525-4515-255-15< 5g/kgOM (Walkley&Black)

> 4.03.0-4.02.0-3.01.0-2.0< 1.0mS/cmEC (saturation)

> 8.56.5-8.55.5-6.54.5-5.5< 4.5pH (1:2.5 in water)

Very highHighOptimumLowVery lowUnitItem (method)
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Nutrient Unit Pummelo Citrus

(this study) (California)

N % <2.0 / 2.0-2.5 / >2.5 2.50-2.70
P % 0.15-0.20 0.12-0.16
K % 1.5-2.0 1.20-1.70
Ca % 3.0-4.0 3.00-4.90
Mg % 0.30-0.50 0.30-0.49
Fe mg/kg 40-80 60-120
Mn mg/kg 5-15 25-100
Cu mg/kg >4 5-16
Zn mg/kg >20 25-100
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Total soluble solid (Brix) 9.8 10.4 9.5

Titratable acidity (g-citric/L) 6.6 4.3 13.1

TSS/TA 14.8 24.4 7.4

Sucrose (g/L) 75 74

Glucose (g/L) 22 20

Fructose (g/L) 14 12

Citric acid (g/L) 23 21
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Soil P = 3.5 mg/kg
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Sufficient range approach (SRA)
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Sufficient range approach (SRA)

y = -0.1828Ln(x) + 3.141
R2 = 0.5385
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> 6.03.1-6.01.1-3.00.5-1.0< 0.5mg/kgZn (DTPA extractable)

> 2.51.3-2.50.9-1.20.3-0.8< 0.3mg/kgCu (DTPA extractable)

> 3013-309-124-8< 4mg/kgMn (DTPA extractable)

> 2517-2511-165-10< 5mg/kgFe (DTPA extractable)

> 360240-360120-24048-120< 48mg/kgMg(1 M NH4OAc pH 7)

> 30002000-30001000-2000400-1000< 400mg/kgCa(1 M NH4OAc pH 7)

> 200150-200100-15050-100< 50mg/kgK (1 M NH4OAc pH 7)

> 7525-7515-255-15< 5mg/kgP (Bray II)

> 4525-4515-255-15< 5g/kgOM (Walkley&Black)

> 4.03.0-4.02.0-3.01.0-2.0< 1.0mS/cmEC (saturation)

> 8.56.5-8.55.5-6.54.5-5.5< 4.5pH (1:2.5 in water)

Very highHighOptimumLowVery lowUnitItem (method)
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Nutrient Unit Pummelo Citrus

(this study) (California)

N % <2.0 / 2.0-2.5 / >2.5 2.50-2.70
P % 0.15-0.20 0.12-0.16
K % 1.5-2.0 1.20-1.70
Ca % 3.0-4.0 3.00-4.90
Mg % 0.30-0.50 0.30-0.49
Fe mg/kg 40-80 60-120
Mn mg/kg 5-15 25-100
Cu mg/kg >4 5-16
Zn mg/kg >20 25-100
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Sufficient range approach (SRA)
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Diagnosis and recommendation integrated system (DRIS)
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Diagnosis and recommendation integrated system (DRIS)
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Nutrient-ratio  
function 

Nutrient-balance 
index



&6�'1���/�\$,$&�/��QyQ�QEdQ�fTfjb�PSTE��zSqz� SQbc#

N (%) 2.51 6.5 2.5 - 3.0

P (%) 0.17   12.6 0.15 - 0.20

K (%)    2.00 17.3 1.5 - 2.0

Ca (%)     3.09 15.8 3.0 - 4.0

Mg (%) 0.40    26.9 0.30 - 0.50

Fe (mg/kg) 71 19.5 40 - 80

Mn (mg/kg) 42 140 5 - 15

Zn (mg/kg) 21 58 > 20

Nutrients mean CV(%) SRA



Nutrient ratio Norm CV(%)

DRIS Norm and CV

N/P 15.3 14.6

N/K 1.29 16.9

100P/N 6.66 13.9

100P/K 8.64 23.4

K/N 0.80 18.4

K/P 12.3 26.0

reference population   =   14   ( 34% )



Nutrient ratio Norm CV(%)

DRIS Norm and CV

K/Ca 0.67 27.2

K/Mg 5.33 32.6

Ca/Mg 8.26 30.8

Fe/Mn 4.24 68.3

Fe/Zn 4.23 48.7

Mn/Zn 2.20 119.6

reference population   =   14   ( 34% )
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Sample Diagnosis
Code index N index P index K index Ca index Mg
Sic01 1 -6 5 6 -11 Mg>Ca>P
Sic07 -13 6 11 -11 -8 N>K>Ca
Kan06 -8 -5 12 -19 8 Ca>K>N
Kan08 -3 -11 12 -10 1 K>P>Ca
Pak02 -1 15 -14 -22 35 Mg>Ca>P
Pak05 -16 12 2 -22 25 Mg>Ca>N
Had02 -12 -10 17 -6 0 K>N>P
Had05 1 -12 11 -4 -7 P>K>Mg
Wig 05 -17 18 -2 4 -1 P>N>Ca
Wig 06 -15 26 -9 3 2 P>N>K

DRIS index

2����������	�*'��\Y/�.?�212)�6A26,����	(���QyQ�QEdQ�fTfjb�PSTE�



8(�4�����'�,�l�����*��5���	$�8���*�.?�

������

Diagnosis and recommendation integrated system (DRIS)
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N 840 1,064 1,903
P 102 173 275
K 1,649 1,560 3,209

Ca 1,406 261 1,668
Mg 145 76 220
Fe 1.82 1.56 3.38

Mn 0.53 0.20 0.73
Cu 0.24 0.25 0.49
Zn 0.82 0.54 1.36

�����������"�� �������(mg/��)Nutrients
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(A Nutrient Survey for Establishment of Standard 
Recommendation of Soil and Plant Analysis for Pummelo)
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y = -0.1828Ln(x) + 3.141
R2 = 0.5385
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y = 0.0001x + 0.3219
R2 = 0.7999
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> 6.03.1-6.01.1-3.00.5-1.0< 0.5mg/kgZn (DTPA extractable)

> 2.51.3-2.50.9-1.20.3-0.8< 0.3mg/kgCu (DTPA extractable)

> 3013-309-124-8< 4mg/kgMn (DTPA extractable)

> 2517-2511-165-10< 5mg/kgFe (DTPA extractable)

> 360240-360120-24048-120< 48mg/kgMg(1 M NH4OAc pH 7)

> 30002000-30001000-2000400-1000< 400mg/kgCa(1 M NH4OAc pH 7)

> 200150-200100-15050-100< 50mg/kgK (1 M NH4OAc pH 7)

> 7525-7515-255-15< 5mg/kgP (Bray II)

> 4525-4515-255-15< 5g/kgOM (Walkley&Black)

> 4.03.0-4.02.0-3.01.0-2.0< 1.0mS/cmEC (saturation)

> 8.56.5-8.55.5-6.54.5-5.5< 4.5pH (1:2.5 in water)

Very highHighOptimumLowVery lowUnitItem (method)
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Nutrient Unit Pummelo Citrus

(this study) (Koo, 2008)

P % 0.15-0.20 0.12-0.16
K % 1.5-2.0 1.20-1.70
Ca % 3.0-4.0 3.00-4.90
Mg % 0.30-0.50 0.30-0.49
Fe mg/kg 40-80 60-120
Mn mg/kg 5-15 25-100
Cu mg/kg >4 5-16
Zn mg/kg >15 25-100
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y = -0.1828Ln(x) + 3.141
R2 = 0.5385
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