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INTRODUCTION 

 

The National Clonal Germplasm Repository (NCGR) at Davis, receives, collects, preserves, 

evaluates, and distributes genetic resources of Mediterranean fruit and nut crops.  These 

irreplaceable resources are maintained on a long-term basis to support domestic and international 

research efforts on germplasm enhancement, cultivar development, molecular biology, and other 

related research.  The Repository operates in cooperation with the Plant Sciences, the Viticulture 

& Enology Departments, and Foundation Plant Services (FPS) at the University of California, 

Davis. 

Permanent/Term Federal Staff at NCGR-Davis  UC Affiliates – Assistant Specialists 

 

John Preece, Research Leader     Judy Yang 

Malli Aradhya, Geneticist     Franklin Lewis 

Bernie Prins, Horticulturist (Vitis)      

Carolyn DeBuse, Horticulturist (Prunus)   Graduate Students 

Jenny Smith, Biological Science Technician     

Jeff Moersfelder, Nursery Manager     Dianne Velasco 

Howard Garrison, Field Manager    Emily Johnson     

Salvador Rivas, Biological Science Technician 

Mary Parker, Secretary (Program Support Assistant) 

Gloria (Patty) Diaz-Britz, Biological Science Technician 

Sergio De La Cruz, Pathways Technician 

                           

Personnel Changes 
 

There are no vacant positions. 

 

Service 
 

Distributions of NCGR germplasm are primarily winter collected, dormant cuttings or 

scionwood; although the NCGR also distributes leaves, summer cuttings, pollen, fruit and other 

plant parts as requested.  Almost no seeds are distributed.  Because dormant cuttings are 

primarily distributed, nearly all orders are shipped in late winter/early spring. 

 

Each item shipped is 3-5 cuttings/item (accession) (Fig. 1).  Number of orders and items shipped 

dropped greatly in 2016 because the NCGR discontinued sending material to the general public.  

This change has been a benefit to the NCGR and those who receive material.  With a manageable 
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number of orders and items, the Repository can work with and better respond to those who 

require the genetics in the collection for their research. 

 

Most distributions (94.2%) are to domestic customers (Fig. 2) with number of order items 

similarly proportioned and about 10 items were sent to each customer (Fig. 3).  Of those 

domestic orders, 45.5% were to individuals, with the remainder shipped to federal and state 

agencies, colleges and universities, nonprofits, and commercial companies (Figs. 4,5).  

 

The Prunus distribution has increased in the 2018 with a10% increase in orders and the numbers 

of items collected increased by 28% (Fig. 6). 

 

From 6/1/17-6/1/18 there were 11 walnut orders shipped totaling 50 items. 

Vitis accessions that were propagated from virus indexed plants from the UCDavis Foundation 

Plant Services (FPS), and grown under protection in a micromesh screen house were distributed.  

We have no plant pathologist on staff, so do not advertise these 226 accessions as virus indexed.  

This amounts to approximately 20% of our grape distributions.  This is a silent upgrade to our 

distributions. With ancient clonal crops, viruses are often present in the propagules being 

distributed. 

 

Figure 1.  Total orders shipped from 2004 – 2017 (NCGR-Davis).  There are 3-5 cuttings/item 

shipped. 
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Figure 2.  Orders distributed to domestic and international customers during 2017. 

 

 
 

 

Figure 3.  Number of items (cuttings, seed, pollen, etc.) distributed domestically and 

internationally during 2017 
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Figure 4.  Order distributions to domestic customers during 2017 

 

 
 

 

Figure 5.  Number of items distributed to domestic customers during 2017. 
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Figure 6.  
Summary of Distribution of Prunus, 2018

number 

of orders

number items 

collected

Compared 

Years

number 

of orders

number 

items 

collected

Budwood 2016 55 393

Winter- January 54 281 2017 67 742

Spring- June 7 115 2018 75 1035

Fall- August 1 2

totals 62 398

Leaves/shoot tips 4 414

Fruit/seed 3 172

Seed for Cryo 1 16

totals 4 188

Pollen 4 20

Pollen for Cryo 1 15

5 35  
 

The NCGR hosted 3 tasting events at Wolfskill.  Multiple tours of the NCGR were provided to 

domestic and international individuals and groups.   

 

Acquisitions  

New Acquisitions 

 

Plant explorations are coordinated with the Plant Exchange Office (PEO), National Germplasm 

Resources Laboratory (NGRL), National Plant Germplasm Quarantine Center (NPGQC), and 

crop germplasm committees (CGCs).  The PEO identifies foreign collaborators in host countries, 

prepares appropriate bilateral agreements and provides funding for plant explorations.  The 

NPGQC provides proper import permits and inspect and/or quarantine plant materials depending 

on the species and threat.  After completely or provisionally clearing quarantine, materials are 

shipped to the NCGR.  Of the genera in the NCGR collections, Prunus and Vitis have the 

strictest phytosanitary standards and these species require therapy if clonal (meristemming and 

thermotherapy) and seeds must be germinated and grown to make sure that the plants are free 

from serious pests and pathogens before being shipped to the NCGR. 

 

In recent years, explorations were conducted in the Caucasus and Central Asian centers of 

diversity to fill gaps, especially in crop wild relatives. This new germplasm is clearing quarantine 

and will add significant diversity annually for the next 5 years and beyond.   

 

The NCGR has been highly successful filling gaps and growing the collection, especially with 

crop wild relatives.  As a result, the collection has grown 25% from 7,000 to 8,732 accessions 

over the last 5 years.  With necessary repropagations of collections and with these new 
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accessions, available land is becoming scarce. Without new land to accommodate a larger 

number of new accessions, trees would need to be planted much more closely following 

collection repropagations.  That strategy has seemed unwise from a disease and repropagation 

frequency perspective because close spacing creates management challenges to maintain a 

vigorous collection that produces sufficient scionwood for distribution. Therefore, the NCGR 

must be strategic to bring in unavailable genetics and remain able to accommodate them. For 

example, a priority need is for an increase in the southern California black walnut (Juglans 

californica) collection.  Because of disease and other problems, this species has been decimated 

and must be recollected with the goal of germinating some seeds and cryopreserving others from 

the same seed lot. 

During the past year, 32 new Prunus accessions were received from APHIS.  These include 10 

species collected from 6 countries (Table 1). 

Table 1. Prunus accessions obtained in 2017/2018. 

Prunus Acquisitions

Year Origin Species

Number of 

accessions

Type of Material 

Received Received from Collector or Donor

2017/2018

Armenia Prunus armeniaca 1 Budwood PGQC Stover

Azerbaijan Prunus armeniaca 2 Budwood PGQC Aradhya

Prunus armeniaca 7 Seedling trees PGQC Aradhya

Prunus domestica 2 Budwood PGQC Aradhya

Prunus naxicivanica 1 Seedling trees PGQC Aradhya

Prunus fenzliana 1 Budwood PGQC Aradhya

Kyrgyzstan Prunus armeniaca 8 Seedling trees PGQC Aradhya

Prunus Hybrid (apricot x peach) 1 Seedling trees PGQC Aradhya

Republic of Georgia Prunus domestica 1 seedling trees PGQC Aradhya

Prunus cerasifera 1 Budwood PGQC Postman & Stover

Prunus persica 2 Budwood PGQC Aradhya

Prunus avium 1 Budwood PGQC Aradhya

Turkmenistan Prunus dulcis 1 Grafted trees PGQC Aradhya

Prunus spp. (plum) 1 Grafted trees PGQC Aradhya

Ukraine Prunus armeniaca 4 Budwood PGQC Aradhya

Totals  6 Countries 10 Species 34 new accesssions

 
 

 

 

Collection maintenance and propagation 

 

The NCGR is actively repropagating Prunus and other crops that are in peril or in need of 

renewal.  This year at least one copy of each accession in the almond collection has been 

repropropaged because of an Armillaria infestation in the older, existing planting.  Propagation 

of the last apricots is still ongoing.  
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In the summer of 2017, the plum, cherry, and almond block were machine hedged.  The new 

apricot block was pruned at the beginning of 2018, the second growing season.  The peach 

collection, field nursery, and plums were hedged June 14-15, 2018.  

 

There is no available land for the whole of the re-propagated almond orchard at this time so the 

new almond trees were planted in two areas. Deer browsing is beginning to be a problem with 

establishing new Prunus. Prevention methods have not been found yet. 

 

The walnut collection was hedged January 31, Feb. 1 and 2, 2018. This reduced the height of the 

trees by at least half.  The trees have responded well to the pruning. 

 

The brush from the hedging was removed and the irrigation was repaired and ready for irrigating 

as needed by the end of May 2018. 

 

The nursery block of walnuts at Wolfskill includes: 568 Georgian seedlings planted in May 2017 

and an older set of 184 assorted seedlings from Azerbaijan, China, and Kyrgyzstan. In March 

2018, these trees were inventoried, numbered wooden markers were placed at every 10th tree 

and any torn paper tree shelters were replaced with plastic tubes as needed. In May 2018, the 

older seedlings were suckered, pruned and the trunks painted to prevent sunburn. 

 

In April 2018, the GRIN inventory was updated for the A, B and C blocks at Wolfskill. 

 

Beginning in May 2018, weekly pressure bomb measurements are taken in A, B and C blocks at 

Wolfskill to aid in irrigation scheduling. 

 

UCDavis at least temporarily has withdrawn the offer of land for the walnut collection.  This has 

been moved back to the Dean’s office. 

 

After more than 8 years of trying, the outlook is not good to obtain additional land from the 

university.  There is land available at the USDA-ARS San Joaquin Valley Agricultural 

Experiment Station at Parlier, across from the Kearney Ag. Center. 

 

If the collection is not repropagated and replanted in a new location, it must be maintained in 

situ. 

 

Evaluation and Research 
 

Grants focused on the collections at the NCGR-Davis:  California Fig Institute, $1,000 (Fig 

Cultivar Trial, 2018); California Pistachio Board, $ 105,695 (genotyping and phenotyping P. 

atlantica x P. integerrima UCB1 rootstock, 2018), $62,093 (Development of New, Reliable, 

Vigorous, Clonal Rootstocks, 2018), and $20,697 (Is pistachio Bushy top syndrome a variant 

that occurred in tissue culture? 2018, California Almond Board, $200,000 (breeding disease-

resistant almond rootstock, 2018), California Pistachio Board, $100,000(breeding pistachio 

rootstock. 
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Publications in 2017-18 (NCGR staff bolded) 

 

Al Rwahnih, M., A. Rowhani, N. Westrick, K. Stevens, A. Diaz-Lara, F.P. Trouillas, J. Preece, 

C. Kallsen, K. Farrar, and D. Golino. (2018). Discovery of viruses and virus-like pathogens in 

pistachio using high throughput sequencing. Plant Disease. https://doi.org/10.1094/PDIS-12-17-

1988-RE 

 

Aradhya, M., D. Velasco, Z. Ibrahimov, B. Toktoraliev, D. Maghradze, M. Musayev, Z. 

Bobokashvili, and J.E. Preece. (2017). Genetic and ecological insights into glacial refugia of 

walnut (Juglans regia L.). PloS ONE, 12(10), p. e0185974.  

 

Aradhya, M., Preece, J., and Velasco, D. (2017). Multivariate analysis of molecular and 

morphological diversity in fig (Ficus carica L.). Acta Hortic. 1173:23-28.  

 

Chater, J., D. Merhaut, Jia, Z., P. Mauk, and J. E. Preece. (2018). Fruit quality traits of ten 

California-grown pomegranate cultivars harvested over three months. Scientia Hortic. 

237(2018): 11-19.  

 

Chater, J.M., L.S. Santiago, D.J. Merhaut, Z. Jia, P.A. Mauk, J.E. Preece. (2018). Orchard 

establishment, precocity, and eco-physiological traits of several pomegranate cultivars. Scientia 

Hortic. 235: 221-227.  

 

Chater, J.M., Merhaut, D.J., Preece, J.E. and Blythe, E.K. (2017). Rooting and vegetative 

growth of hardwood cuttings of 12 pomegranate (Punica granatum L.) cultivars. Sci. Hortic. 

221:68-72.  

 

Crisosto, C., Ferguson, L., Preece, J., Michailides, T., Haug, M., Lopez Corrales, M. and 

Crisosto, G. (2017). Developing the California fresh fig industry. Acta Hortic. 1173:285-292.  

 

Giancaspro A, Mazzeo A, Giove LS, Zito D, Marcotuli I, Gallotta A, Colasuonno P, Nigro D, 

Blanco A, Aradhya M, Gadaleta A. (2017). Exploiting DNA-based molecular tools to assess 

genetic diversity in pomegranate (Punica granatum L.) selections and cultivars. Fruits, 72(5). 

 

Guzmán, F. A., Segura, S., Aradhya, M., & Potter, D. (2018). Evaluation of the genetic 

structure present in natural populations of four subspecies of black cherry (Prunus serotina 

Ehrh.) from North America using SSR markers. Scientia Horticulturae, 232, 206-215. 

 

Knap, T., Aradhya, M., Arbeiter, A. B., Hladnik, M., & Bandelj, D. (2018). DNA profiling of 

figs (Ficus carica L.) from Slovenia and Californian USDA collection revealed the uniqueness of 

some North Adriatic varieties. Genetic resources and crop evolution, 65(5), 1503-1516. 

 

Migicovsky Z, Sawler J, Gardner KM, Aradhya MK, Prins BH, Schwaninger HR, Bustamante 

CD, Buckler ES, Zhong GY, Brown PJ, Myles S. (2017). Patterns of genomic and phenomic 

diversity in wine and table grapes. Horticulture research, 4:17035. 

 

https://doi.org/10.1094/PDIS-12-17-1988-RE
https://doi.org/10.1094/PDIS-12-17-1988-RE
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Milczarek, R.R., Woods, R.D., LaFond, S.I., Breksa, A.P., Preece, J.E., Smith, J.L., Sedej, I., 

Olsen, C.W. and Vilches, A.M. (2018).Synthesis of descriptive sensory attributes and hedonic 

rankings of dried persimmon (Diospyros kaki sp.). Food Sci. Nutr. 6(1):124-136.  

 

Salazar JA, Pacheco I, Shinya P, Zapata P, Silva C, Aradhya M, Velasco D, Ruiz D, Martínez-

Gómez P, Infante R. (2017). Genotyping by sequencing for SNP-based linkage analysis and 

identification of QTLs linked to fruit quality traits in Japanese plum (Prunus salicina Lindl.). 

Frontiers in plant science, 8:476. 

 

Volo, P., Preece, J.E., and Caruso, T. (2017). The effect of explant cut and cytokinin type on 

micropropagation of fig (Ficus carica L.) ‘Brown Turkey.’ Acta Hortic. 1173:227-230. 

 


