	CITRUS LEAF ANALYSIS 
INTERPRETATION GUIDE 
by Steven Falivene NSW Agriculture, Dareton ( Based on leaf analysis guide - P.Gallasch, SARDI ) 

INTRODUCTION 
Leaf analysis is an important tool within an orchards nutritional program. You can conduct your own leaf analysis economically. You are the best person to interpret you leaf analysis for you know and understand your orchard better than anyone else. Some testing laboratories offer an interpretation, but it is often a computer generated interpretation based on similar guidelines presented in this interpretation guide. The person that interprets the leaf analysis should have a good knowledge of your orchard, fertilisers practices and general orchard condition. Often enough that person is you, the grower. 

When interpreting leaf analysis results it is important to note that the following interpretation guide is only one source information to providing an indication of an orchards nutritional requirements. Other sources of information derive from field observation of the orchard's vigour and health status. Observations should include flush vigour, leaf colour, leaf density, nutrient deficiency symptoms, rind texture, rind thickness and yield. Other factors that should be taken into consideration is soil chemistry (ie pH, CEC), soil texture, tree age, tree size and irrigation application methods. 

The following guide is for navel and Valencia oranges. Other varieties would have different test result ranges. This is only a guide and should be treated as such. The main benefit of conducting a leaf analysis is not a “once off” check every 10 years, but comparing results annually and looking at the trends. You may find that your orchard may be the most productive at different levels recommended by this guide and an annual leaf analysis will help you maintain your orchards nutritional status at your desired level. It is also very important to have knowledge of your fertiliser history and previous leaf analysis results to observe changing trends. 

It is important to sample the correct leaves. Click here to view photos of the wrong and correct leaves to pick for a leaf analysis.   Click here to view the sampling guide and general information as presented in the NSW Agriculture Citrus Nutrition Agfact. Be careful not to sample fresh summer flush. The Citrus Nutrition Agfact also has more detailed information about the effects of nutrients on fruit quality.  Click here for a summary table of the interpretation guide as presented in the NSW Agriculture Citrus Nutrition Agfact.Click here to see a list of leaf analysis laboratories. 

Summary of links to other information 

· Photos of correct and incorrect leaves to pick. 

· Leaf analysis laboratiores 

· Sampling methods (NSW Agriculture). 

· Citrus Nutrition Agfact (NSW Agriculture) 

 

Test Result Comments: 

· Nitrogen 

· Phosphorus 

· Potassium 

· Calcium 

· Sodium 

· Chloride 

· Manganese 

· Zinc 

· Copper 

· Magnesium 



NITROGEN (N) COMMENTS 
Deficient N level ( N < 2.1) 
Your leaf tissue analysis indicates a deficient level of nitrogen in your trees, which will have the effect of reducing tree vigour, fruit yields and size. Assess your current yields, tree vigour and fruit quality. Increase your nitrogen application rates but by no more than one third of your current application rate. 

Low N Level (N 2.10 - 2.39) 
Your leaf tissue analysis indicates a too low level of nitrogen in your trees. Take special note of your current yields, tree vigour and fruit quality and asses whether the orchard may require an increase your current nitrogen application rates. Do not increase your application rates by more than one quarter of your current application rate. 

Adequate N Levels (N 2.40 - 2.70) 
Your leaf tissue analysis indicates a satisfactory level of nitrogen in your trees. Maintain current nitrogen application rates. 

High N (N 2.70 - 3.0) 
Your leaf tissue analysis indicates a high level of nitrogen in your trees. Assess tree vigour and especially rind quality (texture & thickness) to decide whether to reduce nitrogen application rates. Do not decrease your application rates by more than one quarter of your current application rate. High levels of leaf N for mandarins can be acceptable. High levels of N can increase rind thickness, increases rind coarseness, increase acid levels delay maturity and shortens storage life. 

Excess N (N> 3.00) 
Your leaf tissue analysis indicates an excess level of nitrogen in your trees. Assess tree vigour and especially rind quality (texture & thickness) to decide the level of reduction of nitrogen application rates. Do not decrease your application rates by more than one quarter of your current application rate.



PHOSPHORUS (P) COMMENTS 
Low P (P <0.13) 
The phosphorus level is too low. Low phosphorous can increase the risk of thick rinds and low acid levels. For maximum fruit quality, size and good yields it is advisable to raise the leaf level into the range of 0.14 - 0.16% phosphorus. Application of 700 kg/ha of superphosphate is likely to be sufficient for 2 years, while 1,000 kg/ha of superphosphate is likely to be sufficient for 3 years. Single super phosphate is more expensive per unit of phosphorous than double or triple superphosphate, however single superphosphate may be better in some situations because it contains more calcium. However gypsum is a cheaper form of calcium than purchasing with single superphosphate. Super phosphate is best banded under the skirt line rather than broadcast. Banding reduces the effect of phosphorus lockup. 

Marginal P -No P application in the past 2 years (P 0.13 - 0.139) 
The phosphorus level is marginal and should be increased to improve fruit quality. Application of 700 kg/ha of superphosphate is likely to be sufficient (61 units) for 2-3 years. (See the enclosed notes on the efficient use of phosphorus). 

Marginal P -P application more than 50 kg/ha in past 2 years (P 0.13 - 0.14) 
Although the phosphorus level is marginal, we expect there will be sufficient supply to the trees from application in the past 18 months. This delayed uptake is quite normal for phosphorus. It is important to resample next year to determine if it is time to re-apply phosphorus. 

Satisfactory P (P 0.14 - 0.16) 
The phosphorus level is currently satisfactory, however application is likely to be needed in 1-2 years time to maintain this adequate level. Tissue analysis should be used to tell you when it is next needed. 

High P (P 0.16 - 0.18) 
The phosphorus level is high which means that further application is not likely to be needed for 1-2 years. Application of phosphorus needs to be controlled to avoid the level becoming excess which is detrimental to fruit production. Tissue analysis is the best guide as to when it is next needed. High levels of phosphorus can reduce zinc levels. 

Excess P (P> 0.18) 
The level is excess and because of this nutrient imbalances can occur. Leave off phosphorus application to avoid magnifying these imbalances, and adversely affecting tree health and production. Later tissue analysis can tell you when phosphorus will next be required, but it is unlikely that application will be needed for 2-3 years. 



POTASSIUM (K) COMMENTS 
K low or deficient for 1 year (K < 0.70) 

The potassium status of the leaves is low, however this is not sufficient information to recommend dramatically alter your current program. Leaf levels will vary seasonally and be influenced by the crop load, therefore 2 successive leaf samplings are needed before a decision can be made whether your potassium should be changed. However a cautionary slight increase in potassium application might be appropriate until the next seasons leaf analysis is available to provide a better indication. Low levels can cause a decrease in fruit size. 

K low & deficient for 2 years ( K < 0.7)

Levels of potassium consistently below 0.7 are inadequate for maximum production. Both reduced fruit numbers and smaller sizing will result if this continues. Correction of deficiency is best attempted by applying 200-400 kg/ha of sulphate of potash for 2 consecutive years as a broad band (1 metre) at the edge of the trees' drip circle. Foliar potassium nitrate sprays will also assist in increasing potassium levels. Continue monitoring leaf potassium levels and fruit quality, and adjust your fertiliser application accordingly.

Adequate K level (K 0.70 - 1.50) 
The level is presently adequate. Maintain your current apppication rates to keep your trees in the adequate range. NOTE: Current thoughts are that the minimum adequate potassium level is about 1.0 and that potassium levels should be maintained between 1.1 and 1.5. District experience has shown that increasing leaf potassium levels to the higher ranges can take numerous years of repeated appications. Sometimes large amount of potassium fertiliser have been repeatedly applied with moderate increases in leaf potassium levels (i.e from 0.8 to 1.1) and with levels rarely above 1.4. Find a level that suits your orchard situation. 

High K level (K >1.50) 
The level is high, high applications of potassium may adversely affect rind colour development, rind texture, decrease juice levels and increase acid levels. Levels above adequate have not shown to increase fruit size. High levels can also induce magnesium deficiencies and coarse rinds.



CALCIUM (Ca) COMMENTS 

Low Ca (Ca < 2.5) 

A leaf calcium value of less than 2.5% indicates that summer flush leaves have been included in the sample and hence, values for all elements tested do not relate to the established standards. 

Satisfactory Ca (Ca 2.5 - 5.5) 
As the leaf level of calcium is normal, this is a guide that you have selected the correct leaves in your sample. 

High Ca (Ca > 5.5) 
The calcium level is an indicator of the age of leaves sampled; this particular leaf sample is more mature than desired. Interpretation criteria are based on spring flush leaves. Older leaves tend to show lower values for nitrogen, phosphorus and potassium and higher values for calcium, sodium and chloride which makes interpretation of these analytical values extremely difficult. 



SODIUM (Na) COMMENTS 
Low Na (Na < 0.16)

The level of this harmful salt is low. 

High Na (Na 0.16 - 0.25) 
The level of this harmful salt is high and will reduce tree vigour and yield. 

Excessive Na (Na > 0.25) 
The level of this harmful salt is excess and will have a marked effect on tree health and yield. You should consult with your irrigation adviser for further identification of the problem and possible remedies. 



CHLORIDE (Cl) COMMENTS 
Low Cl (Cl < 0.30) 

The level of this harmful salt is low. 

High Cl (Cl 0.30-0.60) 
The level of this harmful salt is high and will reduce tree vigour and yield 

Excess Cl (Cl > 0.60) 
The level of this harmful salt is excess and will have a marked effect on tree health and yield. You should consult with your irrigation adviser for further identification of the problem and possible remedies. 



MANGANESE (Mn) COMMENTS 
Low Mn (Mn < 25)

The level of this important trace element is low and requires special attention. While it is normal practice to apply manganese and zinc as a foliar spray when the spring growth flush is 2/3 expanded, if symptoms of deficiency occur or levels remain low, a second spray on the summer or autumn flushes will be needed. It is best to spray in the coolness of the morning or evening where the leaves can remain wet longest. See Citrus Nutrition Agfact H2.3.11 (NSW Ag.) for more details. 

Adequate Mn (Mn 25-60) 
To maintain the presently adequate level, apply a foliar spray of manganese and zinc when the spring growth flush is 2/3 expanded. 

High Mn (Mn > 60) 
Foliar application of manganese and zinc has resulted in leaf surface contamination which shows as a high leaf level. Continue with your normal spring foliar programme of manganese and zinc. 



ZINC (Zn) COMMENTS 
Low Zn (Zn < 25) 

The level of this important trace element is low and requires special attention. While it is normal practise to apply zinc and manganese as a foliar spray when the spring growth flush is 2/3 expanded, if symptoms of deficiency occur or levels remain low, a second spray on the summer or autumn flushes will be needed. It is best to spray in the coolness of the morning or evening where the leaves can remain wet longest. See Citrus Nutrition Agfact H2.3.11 (NSW Ag.) for more details. 

Adequate Zn (Zn 25-60) 
To maintain the presently adequate level, apply a foliar spray of zinc and manganese when the spring growth flush is 2/3 expanded. 

High Zn (Zn > 60) 
Foliar application of zinc has resulted in leaf surface contamination which shows as a high leaf level. Continue with your normal spring foliar programme of zinc and manganese. 

 



COPPER (Cu) COMMENTS 
Deficient Cu (Cu < 3) 
The copper level is deficient and should be corrected by combining copper Oxychloride at 1 kg/1,000 litres or copper hydroxide 0.5 kg/1,000 litres with the spring zinc and manganese spray programme. See Citrus Nutrition Agfact H2.3.11 (NSW Ag.) for more details. 

Low Cu ( Cu 3-6)
The copper level is low and it may be worthwhile applying a half rate strength of copper Oxychloride (0.5 kg/1,000 litres) with the spring zinc manganese spray programme. 

Adequate Cu (Cu 6-15) 
The copper level is within the normal range of values. 

High Cu (Cu > 15) 
This level of copper is expected when the spring growth flush has been sprayed with copper, because of residue on the leaves. 



MAGNESIUM (Mg) COMMENTS 
Low Mg (Mg < 0.30)
The level of this important trace element is low and requires special attention. Spray magnesium when the spring growth flush is 2/3. To overcome severe deficiency, combine soil treatment with foliar spray application. See Citrus Nutrition Agfact H2.3.11 (NSW Ag.) for more details. 

Adequate Mg (Mg 0.30-0.70) 
The magnesium level is within the normal range of values. 

High Mg (Mg > 0.70) 
Foliar application of magnesium has resulted in leaf surface contamination which shows as a high leaf level. 
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