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1. The history of walnut culture

• 7000 years used history

• 2000 years cultured history 

- from scattered areas to  large scale

- from courtyard to open field

- from landrace to improved cultivar

- from free arborescence (tree-form) to pruned form

- acreage and production increased
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2. Acreage and production of walnuts

2.1   Acreage

Estimated acreage:

2,000,000 ha (30,000,000 mu)

Accurate acreage is difficult to get:

• mountainous region

• use as forest belt to protect crops against the win d

• courtyard 
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J. regia L.

2. Acreage and production of walnuts

2. Acreage and production of walnuts

- 70’s : 7�h 104-8�h 104 tons, ranked 3nd in world�×

- 80’s :  around 15�h 104 tons, ranked 2nd in world

- 1996 : 23.9�h 104 tons,  ranked 1st in world

- 2009 : 82.8�h 104 tons (China Agricultural Yearbook, 2009)

- 2010 : 97.9�h 104 tons (China Statistical Yearbook, 2010)

2.2   production
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China walnut production from 1978 to 2010
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Allocation of production 

- Nearly all province and region have walnut production except 

Heilongjiang and Hainan province

- 10 leading provinces are Yuan, Sichuan, Shaanxi, Xinjiang, Hebei, 

Shanxi�ÈGansu, Liaoning, Henan and Shandong. Take up 89.77% of 

total production.

- Yunnan, Sichuan, Shaanxi (L…?)̄, Xinjiang, Hebei, Shanxi take up 62% 

of total production.

- Yunnan take up 23.97% of total production

2. Acreage and production of walnuts

2. Acreage and production of walnuts

Province Production
�Ät�Å

Yunnan 198630

Sichuan 91170

Shaanxi 84590

Xinjiang 80997

Hebei 61590

Areas produced by province, 2009
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�����*�H�Q�H�W�L�F�������*�H�Q�H�W�L�F�������*�H�Q�H�W�L�F�������*�H�Q�H�W�L�F��Resources

Juglans �Ä�h�s�Ž�Å has more than 20 species.

- Sect. Juglans�´�n�y4ú�µ

- Sect. Cardiocaryon �´�n�y�®4ú�µ

- Sect. Rhysocayon �´U��n�y4ú�µ

- Sect. Trachycaryon�´&¦�n�y4ú�µ

The following species native to China:

• cultured speices:     

- J. regia L.(�h�s ) ?

- J. sigillata Dode. �ÄJñ�h�s�Å

• wild species:   

- J. mandshuria Maxim. �Ä�s�h�¨�Å

- J. hopenensis Hu �Ä"ã	G�h�s�Å

- J. cathayensis(Carya Nutt �¡�h�s�ÈGþ�h�s )

3.1 J. regia L. (�n�y�n�y�n�y�n�y )

• J. regia L. have 3 var-species,

- var. duclouxiana Kitamura (Walnut shells have holes, Mb�ñ�h�s )

- var. orientalis Dode (Thin skin walnut, ;´,Þ�h�s )

- var. sinensis Cas DC (Thick skin walnut, 	Ê,Þ�h�s )

• Suitable condition:

- temperature: -5� -37� ,annual average 9� ;

- rainfall:600-800 mm;

- growing season:150-220 d;

- soil: like lime soil and little alkalescence soil.

• Distributed area: northern China, northwest China, middle and 

northwest
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3.2 J.sigillata Dode. (J÷�n�yJ÷�n�yJ÷�n�yJ÷�n�y )

• Suitable condition:
- temperature: -2� - 35� , average annual 16� .
- rainfall: 800-1200 mm.
- growing season: 250-300 d.
- soil: acidic soil 

• Distributed area: southwest plateau.
• Usage: cultivar, rootstock, and breeding materials.
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J. sigillata Dode. forest

•Chengdu county of Yunnan province,

•Altitude:1400-2000m�¸

•Age: around 1000 years old,

•Biggest one: more 30 meters high, DBH (diameter at breast height) 2.2 

meters

J. sigillata Dode. �´�´� �́´J÷�n�yJ÷�n�yJ÷�n�yJ÷�n�y�µ�µ�µ�µ
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���������-���P�D�Q�V�K�X�U�L�F�D���n�y�®��

• Native to North China and northeast China. 

Some of them can tolerant -50�

• Usage: 

- rootstock, growing slowly, small feet

- many varieties in this species

- cold-hardy breeding materials

3.4 J. hopeiensis ("é	M�n�y�LTñ�n�y )

• J. hopeiensis only native to Hebei province. Scientists inferred

that this species is the natural hybrid of J. regia L. and J. 

manshurica ��

• thick shell and small kernel, low yield, 

• narrowest distribution species, only in north of Taihang mountain, 

• Nut is hard, big, regular. 

• Texture is beautiful

• High ornamental value,  sculpture material
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���������-�����F�D�W�K�D�\�H�Q�V�L�V��H��n�y��

• Carya Nutt (�¡�h�s�Ž )

• Originated in the mountain of subtropical zone

• activated carbon, tannins, wood.
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• J. cordiformis Max.�Ä�ó�’�h�s�Å

• J. sieboldiana Max. �Ä
9�Í�h�s�Å

• J. nigra L.�Ä�LG�U��h�s�Å

• J. hindsii Rehd�Ä	G�Ð��U��h�s�Å :80’s of 20th century

• J. draconis Dode �Ä�?�Ì�h�s�Å

• J. microcarpa(�Ç�{:X�ß��U��h�s )

• J. hindsii�h J. regia(�2�h�s ) �Ä

• J. sieboldiana(
9�Í�h�s )�Ã J. nigra(U��h�s ) have introduced in 

China for several decades.

• Parado x hybrid , Royal hybrid and �¡�h�s have few area.

3.6 Introduced Species 

�����*�H�Q�H�W�L�F���U�H�V�R�X�U�F�H�V�����*�H�Q�H�W�L�F���U�H�V�R�X�U�F�H�V�����*�H�Q�H�W�L�F���U�H�V�R�X�U�F�H�V�����*�H�Q�H�W�L�F���U�H�V�R�X�U�F�H�V

� China is one original center of walnut, have abundant genetic 

resources, because of vast region and varied climate.

� Natural distribution

East coastal areas

Northwest

Xinjiang 

Tibet

Middle China

Southern China
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Cultivar groups: 
Walnut shells have holes; 
Mian walnut (Easy-shelled walnut);
Jia walnut (Difficulty-shelled walnut); 
Spike-like walnut; Genian walnut.

• Taina National Clonal Germplasm Repository for Walnut
1986, 
4 ha,
10 species, 349 holdings, >70% Chinese resources

• Luntai National Clonal Germplasm Repository for Fruit

J. regie L.�Ä�h�s�Å and J. nigra�ÄU��h�s �Å, 100 holdings
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4.Genetic improvement

� Natural seedling propagation 

long history: developed wild walnut into cultured varieties

� Clonal selection

70’s :  selected elite clonal materials

grafted big seedling tree,

established many walnut gardens,

selected many new varieties,

4.Genetic improvement

4.1 Clonal selection

� 60’s :Liaoning Province Economic Forest Institute and Chinese Academy of 

Forest carried out clonal selection in Liaoning and Shanxi, and selected many elite 
lines.

� 70 ’s: Shaanxi, Beijing, Anhui, Hebei, Yunnan, Henan started their natural 

seedling selection program.
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• Shanxi: Jinlong 1#,

• Shandong: Yuanfeng(�s�` ),

• Liaoning: Lipin 1#(/l
ñ 1
' ), Lipin 2#

• Shaanxi: Xifu 2# (?¯�¦ 2
' ), Shanhe 1#(L…�h1
' )�ÃXiluo 1# (?¯#K1
' ),

• Xinjiang: Xinzaofeng (�à���` ), Wen 185 ($Y185), Zha 343 (�~ 343),

• Yunnan: paohetao(%n&�#��h�s )

Jinlong 1#

Yuanfeng
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Lipin 2# (/l
ñ��
' )

Northwest Forest College, selected from genian walnut in 1981,and named in 1989

Shanhe 1# (L…�h1
' ) Xiluo 1#  (?¯#K1
' ) Xinzaofeng (�à���` )

Wen 185 ($Y185) 1kg  Zha 343 (�~ 343)
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Paohetao (%n&�#��h�s )

4.Genetic improvement

Natural seedling selection programs are still in progress  in recent year.
Shanxi Fruit Institute: 

Jinboxiang 1# (H�;´OÉ1
' ),
Jinboxiang 2#(H�;´OÉ2
' )

Beijing: 
Beijing 861 (	G�Ü861),

Shandong: 
Daihui(�áE¹ ), Dwarfed
Luhe 1# (R±�h1
' ), dual-purpose of fruit and wood
Daifeng (�á�` ),early-fruit

Hebei:
YIhe 1#(8ª�h 1
' ),
Jifeng (�°�` ) and LIxiang (GüOÉ), late fruit,

Shanxi :
Xiluo 3# (?¯#K3
' ), late fruit
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Beijing 861 (	G�Ü861),

Luhe 1# (R±�h1
' )

Jifeng(�°�` )

Bokexiang
•Beijing
•Xinajing Zaoshi’s seedling 
selection
•Name at 1984
•12g
•The kernel rate 60�Á
•Fat content 64.3�Á
•Protein content 19.2�Á
•Resistant to drought, frost 
and diseases
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Zhonghe 1# ( �]�h�]�h�]�h�]�h 1
'
'
' 
' )

� Zhengzhou Pomology Institute,
� Named at 2004,
� Mature at July in Zhenghou,
� Fruiting branch rate: 83.7%,
� 11.6g,
� Shell: 1.0mm,
� The kernel rate:58%
� Resistant to drought and barren
� Early fruit

Zhonghe 2# ( �]�h�]�h�]�h�]�h 2
'
'
' 
' )

Zhengzhou Pomology Institute, Named at 2004,
Mature at August in Zhenghou,
Fruiting branch rate: 83.7%,
16.7g,
Shell: 1.0mm,
The kernel rate: 55.5%
Resistant to drought and barren
Early fruit
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Zhonghe duanzhi ( �]�h.��Í�]�h.��Í�]�h.��Í�]�h.��Í )

Zhengzhou Pomology Institute, Named at 2004,
Mature at mid-September  in Zhenghou,
Fruiting branch rate: 83.7%,
15.3 g,
Shell thickness: 1.0mm,
The kernel rate: 63.8%
Resistant to drought and barren
Early fruit
SPUR-TYPE

4.2 Crossbreeding

Objectives of grape breeding:

- Early fruit

- Fertility 

- Elite quality

- Disease-resistant 

- Dual-purpose for fruit and wood

Started from 60’s of 20 century,

Liaoning: Liaohe 1#, 5#, 7#

Beijing: Zhonglin 1#, zhonglin 5#

all are early fruit varieties
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Liaohe 1# (Eí�h 1
' )

Liaoning Economic Forest Institute
Named at 1980
Restant to disease, wind and cold
9.4g/nut
Shell thickness: 0.9mm
The kernel rate 59.6
Vigor of plant growth: strong

Liaohe 2# (Eí�h 2
' )

Liaoning Economic Forest Institute
Named at 1989
Restant to disease, wind and cold
9.8 g/nut
Shell thickness: 1.1 mm
The kernel rate 58.2
Vigor of plant growth: strong
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Liaohe 4# (Eí�h 4
' )

Liaoning Economic Forest Institute
Named at 1990
Restant to disease, wind and cold
9.8 g/nut
Shell thickness: 1.1 mm
The kernel rate 57%-59.7%
Vigor of plant growth: strong

Zhonglin 1#

Chinese Academy of Fores
1989
4.0cm�h 3.7cm�h 3.9cm
14g
Shell thickness: 1.0mm
The kernel rate 54%
Fat content:65.6%
Protein content: 22.2%�Ä
Rhizoctonina (Brown spot disease) susceptible
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Zhonglin 5#

Chinese Academy of Forest, #×9-11-12�h#×9-11-15
Named at 1989
4.0cm�h 3.6cm�h 3.8cm
13.3g
Shell thickness: 1.0mm
The kernel rate 58%
Fat content: 68%
Protein content: 25.1%�Ä
Like fertile soil 

Fenghui (�fE¿ )
Shandong Pomology Institute, �» 6
'�hLo�{8ÿ 9
'
12.2g
Shell thickness: 0.9 mm
The kernel rate 62.5%
Fat content: 68%
Protein content: 25.1%�Ä
Like fertile soil
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Xiangling (OÉJó)

Shandong Pomology Institute, �» 6
'�hLo�{8ÿ 9
'
12.2g
Shell thickness: 0.9 mm
The kernel rate 65.4%
Fat content: 68%
Protein content: 25.1%�Ä
Like fertile soil

Recent year,

Shandong Fruit Research Insititute: 

Dwarfed variety: Daixiang (�áOÉ):

Early fruit variety: Luxiang (R±OÉ), Lufeng (R±�` )

Yunnan Forest Institute:

Early fruit variety: Yunxin 90301(�Á�à 90301), Yunxin 90303(�Á�à 90303), 

Yunxin90306 (�Á�à 90306)
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Luguang

Shandong Pomology Institute, Xinjiang	‘	‘�Œ�ˆ�h �» 6
'
Early fruiting
16.7g 
Shell thickness: 0.9 mm
The kernel rate 59.1 %
Fat content: 68%
Protein content: 25.1%�Ä

Lufeng (Lufeng)

•Shandong Pomology Institute Early fruiting
•12.7g 
•Shell thickness: 1.1 mm
•The kernel rate 66.6 %
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4.3 Species and varieties Introduction

Early fruit varieties of Xijiang were first introduced to Beijing in 1959 

by professor Wang Lin. They grow and fruit well.

60’s, Xinjiang walnuts were introduced to Yunnan, Sichuan, Beijing, 

Hebei, Shanxi, Shandong, Henan, Shaanxi, Liaoning. Some seedlings 

were selected adapt to local ecological environment.

- Henan: Lvbo(5/#� ),early fruit

- Beijing: Beijing 861(	G�Ü861),early fruit

Lvbo
• Henan Forest Institute
• Xinjiang walnut selection
• 1989
• Early fruiting
• 11.0 g 
• Shell thickness: 1.0 mm
• The kernel rate 59 %
• Spur-type
• High yield 
• Suitable for loess hilly
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4.4 External Introduction Enrich Chinese Walnut Resources

� 50’s of 20 century, Wuhan Botanic Garden introduced more 10 varieties from America�Ãthe 

former Soviet Union and east Europe counties.

� Later on, Liaoning Economic Forest Institute and Chinese Academy of Forest introduced 

some elite varieties from America, Japan, France, and east Europe counties.

� 80’s of 20 century, Xi Rongting introduce varieties from Japan.

� From 1984, Xi Shengke introduced 12 varieties and J. nigia (�LG�U��h�s )�Ã	GJ. hindsii (�Ð

��U��h�s ), J. major (Qq�h�s)
¼J. microcarpa (�?�ÌU��h�s ) from California.

Black walnut (J.nigia (�LG�U��h�s ), J�ÊHindsii (	G�Ð��U��h�s ),  
J�Êmajor(Qq�h�s) and J.microcarpa (�?�ÌU��h�s )) 

� Intercropping crops and walnut trees
� windbreak forest in farmland
� dual-purpose for fruits and wood

Agroforestry 
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Propagation
Walnut propagation has been studied under various conditions and the results 
differed from one ecological area to another. 
Bench grafting generally achieves a stable success rate of 80-90%, but this 
requires more investment and management. It is carried out during winter. Top 
working is used to graft a desired cultivar on larger tree and is carried out in 
the spring when the new shoots have grown 5-8 cm long.

5. Propagation

Bark grafting is a common method and can have a high success rate.
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Patch budding has achieved a successful rate of more than 80%. 
But the success rate not only depends on the ecological 
environment but also on the weather condition at the site where 
the budding was carried out. Rain, especially the rainfall around 
the time when budding is performed, is detrimental. Budding is 
carried out from the last ten-days of May to the end of June. 
Even in this time frame frequent rainfall can significantly lower 
the success rate. The water causes the patch to fail due to 
bleeding at the union which prevents callus formation.

6. Establishing the walnut orchard

•Spacing can vary from a minimum of 3 x 3 m to a maximum of 
8 x 8 m in new orchards. 
•That depends on the cultivars and conditions. With early 
bearing cultivars or in poor soil, density can be high. On the 
contrary, with late bearing cultivars or in good soil conditions, 
density can be low.
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�½ permanent tree

�h�h�h�h temporary tree

Change high density planting to sparsely-planted 

Planting patterns 

1.square  2. triangle  3. oblong  4. banding  5.plexiform 
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Flat field

intercropping 
1.Crop
2.Walnut 

Hilly area 
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Varieties and pollination tree arrangement

� Different varieties have different fruit-set rate
� Flowering time of male and female flower is difference for 

most varieties
� 2-3 varieties can improve pollination for each other
� Main variety: Pollination varieties=8:1

• The most common training systems for walnut are the 
central leader training system and the natural open 
heart training system . 

6. Training Systems 



12-05-2011

33

• Due to less rainfall, most walnuts need irrigation. 
Generally surface irrigation is applied in China.

• The most common walnut disease in China is walnut 
blight (Xanthomonas juglandis) and walnut anthracnose
(Glomerrlla cingulata (stonem.) Schr.et .Spauld.). For 
protection, formulations of copper and sulfur are applied 
before bud burst.

7. Diseases and Pest Management 
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Walnut anthracnose  control methods

� Xinjiang varieties are susceptible to disease. Late-maturing is more resistant 
than early-maturing
� Before Sprout :3-5 baume degree of lime sulfur mixture .
� Before symptoms (mid-June-mid-July): 2-3 times bordeaux mixture (copper 
sulfate: lime: water =1:1:200) , or 50% Tuzet(F09ü(©) wettable powder at a 
dilution of 600-800.
� symptom appearance: 50% carbendazim (�J9ü&¥) WP at a dilution of 100�È

75%  chlorothalonil (,®9ü$5) at a dilution of 600,
50%�ˆ�3#U at a dilution of 800-1000�È
Half month 1 time,  
2-3 times

�h�sU��Á+õ
Black spot disease

 Control methods

•Before Sprout: 3-5 baume degree of lime sulfur mixture

•Before  male flower bloom: 5O% thiophanate methyl(+b�*.›9ü&¥ ) WP at a 

dilution of 1500.

•After  male flower bloom: 

bordeaux mixture (copper sulfate: lime: water =1:2:200)

72% Agricultural thiophanate (�Ì+XK.M93P) WP at a dilution of  4000,

•Young fruit time: mancozeb(����K`K< ) �h 600�� 800, or 0.40% cupric oxalate

(9yG¨K�)2-3 times
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� Spring: scrape the disease spot to new skin, then paint 5-10 baume degree of lime 
sulfur mixture, or 1% copper sulfate, or 50% topsin-m (+b�*�ˆ�3#U ) at a dilution of 
100.

� Disease control: to sapling, paint the trunk by 50% topsin-m(+b�*�ˆ�3#U ) at a 
dilution of  50-100. To grafting wound paint 200-300, to pruning wound paint 100-
500.

� Trunk coated white: to the new plant sapling, paint the trunk by white paint (10
water+3 lime+ 0.5 lime sulfur mixture + 0.5salt+oil) at winter to avoid winter injury 
or sun burn, to reduce the wound for pathogen.

Walnut Canker (Trunk rot)

Batocera horsfieldi in walnut (Cloud spot longicorn, �h�s�Á�Á�h�s�Á�Á�h�s�Á�Á�h�s�Á�Á
�Y(‹�Y(‹�Y(‹�Y(‹ )
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Control methods

• Artificially killing: May to June is adult occurring stage.

Vibrate fall adult pest at day time.  

Use morth-killing lamp at night.

Killing egg and early larvae by hammer.

Use small wire hook kill the larvae in the wormholes.

• Chemical control : inject 50% dichlorvos emulsifiable concentrates (�|
�|+• ) to the wormholes at a dilution of 100, or put the cotton ball that 
absorbed 50% sumithion�h 40 in the wormholes to kill the larvae by 
fumes

• Protect natural enemy : woodpecker �Ä

Walnut sun moth ( Atrijuglans hetaohei Yang, �n�y�t6Ø=4�n�y�t6Ø=4�n�y�t6Ø=4�n�y�t6Ø=4 )
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Control methods

Clean orchard

Burn disease drop fruit

Early May: 

� Spray 40% phoxim( EË.›/'EË.›/'EË.›/'EË.›/' ) �h�h�h�h 200 or 40% chlorpyrifos( "�!«"�!«"�!«"�!«
=a=a=a=a) �h�h�h�h 200 on the ground around the tree.

� Spray cyhalothrin( "_"O"`9úGŸ"_"O"`9úGŸ"_"O"`9úGŸ"_"O"`9úGŸ) �h�h�h�h 1000, 3 - 4 times at a 
interval of 7-10 days.

For saplings, use package and buried soil method to avoid winter injury.

� plastic film 
� Paper
� Soil

8. Cold-tolerance management 
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9. Marketing

The walnut price in main production provinces (CNY/kg)
(1 CNY =0.1532 USD, 1 USD =6.5253 CNY)

Average Yunnan Xinjiang Sichuan Shaanxi Hebei

2007 20 18 18 21 20 21

2008 27 20 22 15 18 22

2009 27 30 28 25 18 26

2010 35 36 42 36 30 30

In 60’s, Chinese export volume occupied 40-50 % world export volume,

In 90’s, Chinese export volume occupied      10 % world export volume,

Currently, export volume has not improved.

• varieties is not identical, nut form is not identical,

• difficulty-shelled walnut,

• dried not seasonable, decreased color quality

• not clean   
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Export and import of walnut (tons)

Year Export Import

2000 21399 789

2001 24560 583

2002 18614 1270

2003 22411 1468

2004 25805 2687

2005 32267 3717

2006 33617 6290

2007 28081 7813

2008 26179 9033

Source: Yearbook of China Agricultural Products Processing Industries 2003-2009
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• In China, walnut is harvested over a wide 
time interval, because walnut is grown in 
different ecological conditions. Generally, 
walnut harvest spreads from the beginning of 
August to the end of September. Hand-
harvesting is the most common harvesting 
method.

Currently, walnut’s acreage and production are 
increasing continually:

• widely plant: walnut can be plant in most part of China,

• policy: lessen crop and increase forest in mountain area,

• income: walnut is 20000-30000USD/ha, about 10 times as crops,

• domestic market: domestic requirement increased because walnut 
nourishment
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Thanks for your attention


