
Experienced growers have created a foolproof system of developing maximum color appeal without 

jeopardizing fruit quality. These systems depend on color measurement instrumentation to ensure 

favorable results. Image Source: Flickr’ user Henry Hemming 

Summer is my favorite time of year because it means spending time outdoors in one of my favorite 

places…the garden. Despite my love of gardening, I am still just a novice and have much to learn 

about producing a bountiful harvest. Several years ago I added some apple trees to the corner of my 

yard and after patiently waiting for them to mature, I can now reap the benefits. Unfortunately my 

crop has yet to compare with the store bought version that is bright in color, yet crisp and juicy. In 

order to achieve that nice red hue, I must leave my apples on the tree till they nearly drop. 

Unfortunately that results in fruit is soft and gritty. If I pick them early I can enjoy the fresh juicy 

flavor, but my eyes just can’t get past that unappealing dull yellowish tone. 

Commercial apple growers know that color plays and important role in consumer appeal and strive 

for that bright red color to entice the buyer. But how do they reach the maximum hue of red without 

compromising fruit quality? Well many agricultural scientists have spent countless hours perfecting 

this trick. From experimenting with nitrogen sprays and supplements to new procedures that utilize 

reflective plastics, the results can vary significantly. That is why many experienced growers utilize 

color measurement in agriculture and understand how instrumental analysis can improve fruit 

color and ripeness. 

Using Color Analysis to Compare Production Methods 

Red is the most preferred color of apple among consumers and outer peel appearance is the main 

trait used to influence purchases1. Apple peel color varies based on growing conditions and 

geographical locations and therefore must be closely monitored when comparing various production 

methods. The most predominant factor that contributes to red pigmentation is both light and 

temperature, which greatly affect the saturation of color in apple skin. The concentration of red peel 

color relates directly to anthocyanin production, which depends solely on light intensity and quality. 
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Temperature also affects anthocyanin production and fluctuates, with high temperature reducing 

concentration and low temperatures increasing these levels2. 

 

Many factors can influence color development and fruit quality. Spectrophotometers provide a 

systematic approach to improving fruit quality and color. Image Source: Flickr’ user moonjazz 

There are several methods used to increase anthocyanin production and improve red color 

development in red-fruited cultivars. These methods include bagging, plastic film light reflection, 

fruit thinning, and extensive pruning for improved light penetration. Growers choose each method 

based on color maturation results to ensure premium crop quality. These results can be monitored 

using color measurement technology. Spectrophotometers are a common tool used in agricultural 

sciences due to their durability and ease of use. Processes can be assessed and data can be 

documented easily as growing conditions are modified and changed. This data can then be used to 

determine the best methods for optimal color development. 
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Using Spectrophotometers in Cultivation 

Much advancement in spectrophotometric technology has been made to improve fruit cultivation 

over the past several decades, and new technology continues to influence market competition. 

Today’s units are designed to withstand the rugged conditions of field use without compromising 

accuracy. From hand held units to process automation technology, spectrophotometers have 

become an essential tool for growers around the world. 

Each unit is used to measure external color in the NIR (near-infrared region) and provides data about 

fruit maturity and color development. This method is much more accurate than visual analysis and 

provides a data system that allows for maximum color maturity without compromising fruit quality. 

Spectrophotometric analysis is non-destructive, making a preferred system used by grower to 

improve visual quality without wasted product. By monitoring the ripeness externally, fruit 

cultivators can develop ideal harvesting times and increase harvest yield. 

Spectrophotometers use NIR light technology to closely monitor fruit development and quality, 

ensuring peak maturation and increased marketability. Image Source: Flickr’ Regina Chavez 

Spectrophotometers can also be utilized beyond harvesting for quality inspection, online processing, 

packaging, and shipping to ensure that fruits reach the consumer at the ideal stage of ripeness for 

increased marketability. This system is also used to monitor premature degradation of fruit using a 

calculated color maturity scale for optimal fruit quality. 

Spectrophotometers Designed for Agricultural Applications 

Not all spectrophotometers are created equal. When making an investment in color technology, it is 

important to choose a product with industry specific design elements. HunterLab is a leading name 

in spectrophotometric technologies and has numerous product options that have been developed 

specifically for use in the agricultural industry. We have worked with top agricultural developers to 
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design innovative tools that meet the high demand of this industry. To learn more about HunterLab 

spectrophotometers and new applications of color measurement in agricultural, contact us today. 
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