
 

Accepted Manuscript

Soil Nutrient Status and Leaf Nutrient Diagnosis in the Main Apple
Producing Regions in China

GE Shunfeng , ZHU Zhanling , PENG Ling , CHEN Qian ,
JIANG Yuanmao

PII: S2468-0141(18)30079-7
DOI: 10.1016/j.hpj.2018.03.009
Reference: HPJ 124

To appear in: Horticultural Plant Journal

Received date: 22 August 2017
Revised date: 21 November 2017
Accepted date: 1 March 2018

Please cite this article as: GE Shunfeng , ZHU Zhanling , PENG Ling , CHEN Qian ,
JIANG Yuanmao , Soil Nutrient Status and Leaf Nutrient Diagnosis in the Main Apple Producing
Regions in China, Horticultural Plant Journal (2018), doi: 10.1016/j.hpj.2018.03.009

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.hpj.2018.03.009
https://doi.org/10.1016/j.hpj.2018.03.009


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

* Corresponding author. Tel.: +86 538 8249778 

E-mail address: ymjiang@sdau.edu.cn 

 

 

2468-0141 ©2018 Chinese Society for Horticultural Science (CSHS) and Institute of Vegetables and Flowers (IVF), Chinese 

Academy of Agricultural Sciences (CAAS) 

 

1 

Soil Nutrient Status and Leaf Nutrient Diagnosis in the Main Apple Producing 

Regions in China 

GE Shunfeng, ZHU Zhanling, PENG Ling, CHEN Qian, and JIANG Yuanmao
*
 

State Key Laboratory of Crop Biology, College of Horticulture Science and Engineering, Shandong Agricultural University, Tai’ an, Shandong 271018, China 

Received 22 August 2017; Received in revised form 21 November 2017; Accepted 1 March 2018 

Available online    

Abstract 

Soil and leaf nutrient analysis are widely used as effective methods of diagnosing nutrient deficiency in fruit trees, the results of 

which are used to properly manage fertilizer application. Therefore, a survey was conducted for assessment of the soil nutrient status 

and leaf nutrient concentration in 2 827 apple orchards in the Bohai Bay and Loess Plateau apple production regions of China. The 

soil organic matter, alkali hydrolyzable N, available P, and available K were 10.91 g·kg-1, 73.21 mg·kg-1, 70.22 mg·kg-1, and 169.23 

mg·kg-1 in the Bohai Bay region, respectively, and 11.72 g·kg-1, 56.46 mg·kg-1, 14.91 mg·kg-1, and 135.78 mg·kg-1 in the Loess 

Plateau region, respectively. Soil organic matter was at a medium-to-low level in both regions, whereas the soil alkali hydrolyzable N 

was low. In the Bohai Bay region, soil available P was high, but soil available K was deficient. In contrast, both soil available P and 

K were insufficient in the Loess Plateau region. The Diagnosis and Recommendation Integrated System (DRIS) diagnostic results 

indicated that the most deficient elements were Ca and K in low-yielding orchards (<35 t·hm-2) of the Bohai Bay region followed by 

Fe, N, and Zn; however in the Loess Plateau region, the most deficient elements were P and K followed by N, Zn, and Cu. The 

findings imply that the application of Ca, K, Fe, N, and Zn fertilizer should be increased in the Bohai Bay region, whereas P, K, N, 

Zn, and Cu fertilizer should be enhanced in the Loess Plateau region. Meanwhile, use of organic manure is recommended to improve 

soil quality in the two apple producing regions. 
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1. Introduction 

Over the last 20 years, apple production in China has been on the rise. From 1983 to 2016, the area of the apple-tree growing 

increased from 0.7 to 2.4 million hm2 (FAO, 2017). However, the fertilizer recommendations for the regions with rapidly expanding 

production have been lacking, resulting in farmers applying large amounts of inorganic fertilizers to ensure high yields. From 2003 to 

2016, the cultivation area of apple trees in China increased by 17.4%, whereas the consumption of fertilizer grew by 208.9% (Meng 

et al., 2015). Subsequently, nutrient imbalances or deficiencies have been identified in apple orchards in recent years due to poor soil 

fertility and long-term imbalances caused by such fertilization (Shu, 2003; Yang et al., 2008; Ge et al., 2011). 

Apple trees require a balanced and adequate supply of macro- and micronutrients for growth and yield. Optimum economic and 

sustainable apple yields can only be achieved with judicious use of fertilizers (Zhu, 2002). Nutrient disorders and deficiencies, such 

as nitrogen (N)/potassium (K) imbalance, K deficiency, magnesium (Mg) deficiency, and boron (B) deficiency, are common in 

different apple growing regions in China and affect productivity (Havlin et al., 2005). Fertilizer recommendations for apple, as for 
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