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Studies on Leaf Analysis as Related to Practical Use for

Diagnosis in Golden Delicious Apple Orchards.

Toshihike Yamazaki, Tanetsugu Niizuma,

Iwao Matsui, and Tatsuo Taguchi

Sumrmary

1. Although the method for diagnosis of nutritional status by leaf analysis has been
studied by many workers, it-has not come into commercial use in our apple orchards. The

main reasons seem to be as follows,

1) In most of the apple orchards, nitrogen has been supplied too excessively, lowering
iy
quality and inducing physiclogical disorders of fruits. It has been found that even

when amount of nitrogen is reduced to 4-8kg as nitrogen per 10 ares, no unfavorable

effect is observed,

{2) The influence of reduced nitragen supply on apple trees was primarily found on the
decrease of nitrogen content in the leaf and then on improving of fruit color. With
further decrease of nitrogen absorption, however, plant growth was checked and the
vield was reduced. These results suggest that leaf analysis is useful to diagnose the
nutritional status of the commercial apple trees.

2. The nitrogen value for leaf analysis of Golden Delicious was studied,and the following

levels were obtained.

Deficient level «eveeviin. 1.53~1.96%
Low level ceoveriirmrecimiiriiniinnn 1.90~2.06%
Optimum level - |,92~2,26%
High level o v 2.46%

3. As mentioned above, the reduction of nitrogen supply resulted in better quality of
fruit and less physiolegical disorder, but a more practical method of supplyving nitrogen is
required in order to produce fruits of high quality. Hence, the practical use of leaf analysis
was tried with 150 orchards of Golden Delicious. Since the fruit quality is affected not enly
by nutritional status, but also by the cultivation practices and weather conditions, allreund
diagnosis was conducted by means of multiple regression technique.

(1) The relationship between leaf constituents and juice potassium, and characteristics of

fruits,

Nitrogen and chlorophyll contents of the leaf were chosen as chief factors dominating
the fruit color. The more the contents decreased, the better become the fruit color.
The soluble solid (by refractmeter) was also negatively affected by these factors.

As a result of the analysis of many factors controlling the level of leaf nitrogen and

chlorophyli, it was suggested that the amount of nitrogen fertilizer was the most
important factor. Calcium and magnesium contents of the leaf has an effect on the
fruit size, but phosphorus and potassium contents had no definite influence on the
characteristics of the fruit.

Juice potassium was observed to be a principal factor positively dominating the

titratable acidity. The concentration of the juice potassium was affected by the leaf




{8)
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potassium.

The relationship between the density of bearing fruits, shoot elongation and
enviromental condition, and characteristics of fruits.

The density of bearing fruits showed the main negative factor dominating the fruit
size, but it had little effect on the fruit quality. Shoot elongation was chosen as a
negative factor in relation teo soluble solid and titratable acidity, but it was not a
principal factor,

Enviromental condition was alse an important factor in relation to fruit color, soluble
solid and titratable acidity.

The relationship between soil and characteristics of fruits.

Soil from the tuff produced significantly better fruit celor and higher soluble solid
than other soils for two years in the four vear’s experiment,

The relatienship between weather condition and characteristics of fruits.

The coefficient of determination (100R?) of the weather condition on the fruit size,
fruit color and soluble soiid was about 50%, but it was lower on titratable acidity.
Interrelationship between leaf constituents,

Constantly, there was a positive interrelationship between P :Ca and Ca: Mg, and a
negative interrelationship between K : Caand K : Mg, However, the coefficient between
other combinations was variable according to the enviromental conditions,

The coefficient determination of leaf constituents on the leaf nitregen which is
recognized as an important factor for diagnosis by leaf analysis was about 51%.

From the results of the multiple regression analysis, it was clarified that, instead of

leaf nitrogen, the chlorophyll content express the nitrogen status,. Therefore a color
" :

chart of apple leaves was made in this study which we succeeded in putting to

practical use for commercial orchards. In addition, the multiple regression analysis
has made it possible to evaluate the effect of facters other than nutritional elements

on the characteristics of fruits,
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