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Abstract 

In 1984, trees of 'Redhaven' peach [Prunus persica (L.) Batsch] on 9 rootstocks were planted at 16 

sites in North America according to guidelines established for cooperative testing by the North Central 

Regional Cooperative Project (NC-140). After 7 years, tree loss was greatest on 'Citation' (52%) and 

'Damas 1869' (32%). Survival was greatest for trees on 'Bailey,' 'Halford' and own-rooted 'Redhaven.' 

Tree loss was greatest at the Ohio and Kentucky sites, due primarily to winter damage and heavy soil 

conditions, respectively. Trees on 'GF 677' were the most vigorous and those on 'Citation,' 'GF 655-2' 

and 'Damas 1869' were the least vigorous. Greatest cumulative yield was experienced on 'GF 677,' 

'Halford,' 'Bailey,' 'Siberian C and own-rooted 'Redhaven.' 

Peach growers across North America 

are faced with the challenge of finding 

rootstocks that induce productivity over as 

long a period as possible. Except for Cali 

fornia, peach orchards have a tendency to 

be short lived, in comparison to apple or 

chards. Longevity is a function of the in 

teractions of scion and rootstock with abi 

otic (winter cold damage, drought stress, 

soil anaerobic conditions, etc) and /or bi-

otic stresses (root pathogens, soil nema-

todes, bacterial and fungal cankers, etc) (5, 

6, 9, 10, 11). The NC-140 committee, an 

international group of cooperating re 

searchers, is organized to test new root-

stock candidates over a wide range of sites. 

Previous reports (1, 7, 8) from this group 

have provided growers and researchers 

with information on performance of new 

apple rootstocks in a wide range of envi 

ronments, thus shortening the evaluation 

period. 

Test plantings reported here were es 

tablished in 1984 in 16 areas of North 

America to compare relatively untested 

Prunus selections from France ('Damas 

1869,' 'GF 677' and 'GF 655-2') and Cal 

ifornia ('Citation') with Prunus persica 

seedling rootstocks 'Halford,' 'Lovell,' 

'Nemaguard' (CA only), 'Siberian C and 

'Bailey.' Additionally, softwood cuttings 

of 'Redhaven' were included as own-root 

ed trees. 

Materials and Methods 

Trees for the cooperative planting were 

propagated by Hilltop Nursery, Hartford, 

Michigan using virus-free 'Redhaven' as 

the scion. 'Redhaven' own-rooted (i.e., 

'Own-root') trees were propagated by 

Gary Couvillon from the University of 

Georgia and sent in 1983 to Hilltop Nurs 

ery for inclusion with the other NC-140 

rootstocks in the nursery. Nursery liners of 

'Citation' were provided by Dave Wilson 

Nursery, Modesto, California for planting 

at Hilltop Nursery and subsequent budding 

in 1983. Cooperators and the locations of 

their sites are listed in Table 1. Ten repli 

cate trees of each of the 9 rootstocks (Table 

2) were planted at each site in a random 

ized complete block design. 'Nemaguard' 

was added as a tenth rootstock treatment in 

California and not included in this report. 

Trees were spaced 6.1 X 6.1 m apart and 

planted in Spring 1984. Trees were headed 

at planting at a standard 70 cm height and 

trained to an open center system. Irriga 

tion, weed control and rate of fertilizer 

were applied according to local recom-

1 Current or former members of the North Central Regional Research Project NC-140 Committee for 
Rootstock and Interstem Effects on Pome and Stone Fruit Trees. 
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Table 1. NC-140 1984 Peach Rootstock Trial Cooperators. 

mendations. The following data were col 

lected annually at each site and summa 

rized at a central location (Ohio): survival, 

trunk circumference, total yield/tree, aver 

age weight of 50 fruit, and bloom date. 

Each site also submitted monthly air and 

soil temperature averages and extremes, 

and rainfall (not presented). 

Results and Discussion 

After 7 years, tree loss was greatest on 

'Citation' (52%) and 'Damas 1869' (32%) 

(Table 2). Survival was greatest for trees 

on 'Bailey,' 'Halford' and 'Own-root.' An 

assay for Prunus Necrotic Ringspot Virus 

was performed in Fall 1985 by W. R. Okie 

from Byron, GA on trees at his site. He re 

ported that PNRSV was positive for all 

trees on the 'Citation' and 'Redhaven' 

own-rooted treatments. Plots at the Ohio 

and Kentucky sites suffered heavy losses 

due primarily to a combination of heavy 

soil conditions and winter low tempera 

tures (Table 3). These plots were prema-

Table 2. Percent mortality of Redhaven on 9 rootstocks at 14 cooperator 

sites over 7 years in the 1984 NC-140 trial. 

Mean separation within columns by LSD @ .05 level. 

Blanks are missing data unavailable for respective years. 
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Table 3. Percent mortality of Redhaven on 9 rootstocks at 14 cooperator 

sites over 7 years in the 1984 NC-140 trial. 

Mean separation within columns by LSD @ .05 level. 
Blanks are missing data unavailable for respective years. 

turely terminated in 1987 (Ohio) and 1989 

(Kentucky). 

The most vigorous trees were those on 

GF 677 (now trademarked Taramount 

CV) followed by those on 'Halford' and 

'Own-root' (Table 4). Trees on 'Citation' 

were comparatively small and averaged 

30% of the trunk cross-sectional area of 

those on 'GF 677.' Trees on 'Citation' ap 

peared unhealthy in many plots as well as 

those on 'Damas 1869.' Suckering was 

profuse on 'Damas 1869' (data not shown) 

and interfered with cultural practices at 

many sites. Cropping was greatest on 'GF 

677' and lowest on 'Citation,' 'Damas 

1869' and 'GF 655-2' (Table 4). Cumula 

tive yields did not differ significantly 

among 'GF 677,' 'Halford,' 'Own-root,' 

'Siberian C,' 'Bailey' and 'Lovell' (Table 

5). Yields were largest in California and 

smallest at the Colorado, Missouri and 

Kansas sites. The most variable rootstock 

Table 4. Annual yield/tree and trunk cross-sectional area (TCA) of Red 
haven on 9 rootstocks at 14 sites in the 1984 NC-140 trial. 

zMean separation within columns by Duncan's multiple range test, P = 0.05. 
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Table 5. Cumulative yield efficiency (kg/cm2 TCA) of Redhaven on 9 root-
stocks at 14 sites over 7 years in thel 984 NC-140 trial. 

treatment regarding yield was 'Citation' 

(Table 5). 'Lovell' and other seedling root-

stocks were found to be just as uniform in 

performance across all sites (Table 5). Cu 

mulative yield efficiency as expressed as a 

ratio of cumulative yield per tree to trunk 

cross-sectional area for 1990 indicated that 

rootstock performance was greatest at the 

California site (Table 6). While 'GF 677' 

had large cumulative yields at many sites, 

yield efficiency was low in California, Vir 

ginia and in Pennsylvania, where tree 

Table 6. Cumulative yield/tree (kg) of Redhaven on 9 rootstocks at 14 sites 

over 7 years in the 1984 NC-140 trial. 
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vigor was high. Yield efficiency among 

rootstocks differed little in Michigan, On 

tario and Illinois. The least efficient root-

stock treatment was 'Citation' (Table 6). 

The fact that two treatments, 'Citation' 

and 'Own-root,' were found to be contam 

inated with Prunus Necrotic Ringspot 

Virus (PNRS V), compromises the evalua 

tion for at least the 'Citation' treatment. 

'Citation,' being a complex Prunus hy 

brid, is very sensitive to some viruses. 

These were the only rootstocks provided 

by non-Hilltop Nursery sources. Bud 

wood for the budded trees had been vig 

orously monitored for viruses at Hilltop 

Nursery. Cuttings for the 'Own-root' 

treatment did not originate at Hilltop 

Nursery. Therefore, due to the lack of a 

rootstock/scion union, the virus contami 

nation in the 'Own-root' treatment did not 

appear to affect field performance at most 

sites. Trees on 'GF 655-2' did not appear 

healthy at many sites which might be at 

tributed to PNRSV or a potential genetic 

incompatibility, since 'GF 655-2' is a 

plum rootstock (St Julian clone). 'GF 

677,' a peach x almond hybrid, was pro 

moted by the C.T.I.F.L. in France as a vig 

orous, productive rootstock (3). The per 

formance of it in this trial substantiates 

observations from France and Italy (2,4). 

Bloom date over 4 years (1987 through 

1990) did not appear to be affected much 

by rootstock (data not shown). Data were 

inconsistent and suggested only a one to 

two day average differential among the 

rootstock treatments and was not signifi 

cant among all sites for each year. Yield ef 

ficiency for individual years among the 9 

rootstocks and across all sites was not 

found to be statistically significant (data 

not shown). Fruit size and yield expressed 

as a ratio to trunk cross-sectional area 

among all rootstocks and across all sites 

was not found statistically significant for 

each year from 1987 through 1990 (data 

not shown). 

The data from these rootstocks suggest 

that plum hybrid rootstocks were not as 

good for orchard productivity and health 

as the commercial standards, which were 

peach seedlings. The one peach-almond 

hybrid rootstock, 'GF 677,' was more vig 

orous than the standard peach seedling 

rootstocks. However, yield efficiency on 

this hybrid was not as good as peach. Thus, 

no new rootstock appeared to be superior 

to peach seedling rootstocks on more than 

a few sites in this test. New rootstocks that 

are more resistant than peach to biotic and 

abiotic stresses such soil diseases, fine soil 

texture, and cold temperatures still need to 

be found and evaluated. 
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