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Abstract 

The first study was with clones of Prunus 
subcordata Benth. on seedling roots of peach, 
myrobalan plum, Marianna plum, and P. 

americana Marsh. After four years, trees on 
peach root were the largest and those^ of P. 
americana were smallest; however after 10 
years the trees on all of the plum stocks were 
larger than those on peach. Fruit yield per 
tree and yield efficiency after 10 years was 
somewhat better on peach and P. americana 
than on myrobalan or Marianna roots. 

The second study was with peach culti-
vars on rootstocks of peach and several types 
of plum, with interstems of P. subcordata 
clones and of Yellow Kroos plum. Tree size 
was largest with peach and St. Julien A roots 

and smallest with P. tomentosa Thunb. and 
Myrobalan B plum. Tree size as related to 
P. subcordata interstems was largest with L-
IX clone and smallest with K-I clone. Yield 
efficiency was highest for peach and P. 
amercana rootstocks and lowest for Myro 
balan B. Mineral nutrient content of peach 
leaves was generally high with peach and St. 
Julien A stocks and notably low with Mari 
anna. 

Peach trees are usually grown on 

peach seedling rootstocks, but plum 

species sometimes have been used (1, 

3, 4, 6, 7). Tukey (9) reported that 
Krujespruin or Yellow Kroos (Prunus 

insititia (L.) Bullace) is a better stock 
for peacn than Blue Kroos but that 

the trees tend to be late coming into 
bearing. Gibson (4) reported also 

that Yellow Kroos stock was better 
than peach in wet soils. Several re 
searchers (1, 3, 7) have found that 

Marianna rootstocks (P. cerasifera x 

P. munsoniana?) are usually not graft 

compatible with peach scions. Mc-

Clintock (7) reported that this incom 

patibility was due to failure of phloem 

to unite at the union. Later support 

ing evidence for this was found by 

Breen and Muraoke (1) in a study of 

reciprocal grafts of peach and Mari 

anna 2624, in which plum/peach was 
compatible but peach/plum was not. 

In the latter case, leaf levels of N, 

P, K, Ca, and Mg were lower in Au 

gust than those of healthy trees, and 

the levels of inositol and of P, K, Mg, 
and Ca in scion bark were much high 

er just above the union than below it, 
indicating phloem blockage. Day (3) 

reported that in only a few cases were 
seedlings of myrobalan (P. cerasifera 

Ehrh.), Marianna, P. hortulana Bailey, 
and P. angustifolia compatible enough 
for long-term survival. Those he listed 

as nominally satisfactory for peach 

were apricot (P. armeniacah.), St. 

Julien (P. insititia (L.) Bullace) and 

Brompton (P. domestica). E. L. 

Pieeves (personal communication, 

I960) reported that three varieties of 

peach and two of apricot grew poorly 
when budded high on P. subcordata 
rootstocks, but two plum and two al 

mond varieties similarly budded grew 

and cropped very well. 

While considerable information is 
available on the suitability of root 
stocks for many plums (1, 2, 3, 5), 
little attention has been given to stocks 

suitable for the native Pacific plum, 
Prunus subcordata Benth. (3, 8). 
There is continuing interest in using 
selections of this species in home or 
chards and small commercial plantings 
for fruit in making preserves, as well 
as for dwarfing interstocks in peach 

propagation. P. subcordata seedlings 
in general have proved undesirable as 

rootstocks because of suckering and 

poor transplant survival. 

On the basis of observations made 

in semi-commercial orchards near 

Lakeview and Medford, Oregon, and 

lOregon Ag. Exp. Sta. Tech. Paper 5620. 
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performance data in nurseries and 

young orchards at the Lewis-Brown 

Horticulture Research Farm near Cor-

vallis from 1944-50 (8), it was decided 

in 1950 to compare seedlings of peach 

(Lovell seedlings) myrobalan plum 
(Prunus cerasifera Ehrh.), Marianna 

plum (P. cerasifera x P. munsoniana?) 

and P. americana as rootstocks for this 

species. 

A second study was initiated in 1955 

to find satisfactory growth control of 

peach trees using interstems of P. sub 

cordata and Yellow Kroos plum and 

to evaluate such interstems as com 

patibility bridges between peach sci 
ons and several Prunus rootstocks. 

Test 1 — Rootstock for P. subcordata 

varieties: 

Materials and Methods 

Seedlings of the above species were 

obtained from commercial nurseries 

during the winter of 1947 and spring 

of 1948, and lined-out for budding to 

9 variety selections of P. subcordata 

(Lake County (L) I, II, III, IV, VA, 

IX, X and Klamath County (K) I) de 

scribed in the above cited bulletin. 

The trees were grown as unbranched 

whips in the nursery and orchard 

planted the spring of 1950. The one-

acre orchard consisted of 3-tree, vari 

ety blocks consisting of one variety on 

each of the 3-rootstocks. These vari 

ety blocks were replicated three times 

at random in the orchard giving a 

total of three trees of each variety/ 

rootstock combination. 

The orchard was maintained over 

a 10-year period and record made in 
some years of trunk circumference, 

flowering date, tendency for rootstock 

suckering, and tree height and spread. 

Fruit yields were recorded each year. 

Results 

Tree growth during the first four 

years varied not only among the root 

stocks used, but also varied with the 

different scion selections of P. subcor 

data (Table 1). There was also a 
great deal of tree-to-tree variability, 

which probably was due largely to the 

genetic variability of the seedling root 

stocks. In general the largest trees 

were on peach rootstock and the small 

est on P. americana. Myrobalan and 

Marianna, closely related stocks, were 

usually similar in tree size. Very vig 

orous P. subcordata clones on peach 

rootstock were more than twice as 

large as other clones on peach. 

Yield during the first six years 

varied much more from clone to clone 

than by rootstock, but there was ex 
treme tree-to-tree variability which in 

dicated genetic variability in the root 

stocks (Table 2). The most vigorous 

rootstocks tended to be less preco 

cious, yet there were many exceptions 

to this tendency. 

After ten years, tree size as related 
to rootstock had reversed the earlier 

trend and trees on peach stock were 

then the smallest, with those on plum 

stocks being larger but similar to each 

other in size (Table 3). Yield per tree 

tended to be higher for the less vigor 

ous peach stocks, and yield efficiency 
generally was better with peach than 
plum rootstocks. However, the sharp 

differences in yield efficiency between 

specific scion/rootstock combinations 

indicates the need for selecting root 

stocks specifically for a given cultivar. 

For example, peach was by far the 

most efficient stock for L IV, and Mar 

ianna was the poorest. Yet Marianna 

was a very good stock for clones L II 

and L X. 

Test 2 — Performance of peach on 

several rootstocks and interstocks: 

Materials and Methods 

One planting was made in 1955, 

consisting of 10 to 20 trees each of 

four peach cultivars on Yellow Kroos 

interstem and Marianna rootstock. An 

other planting was made in 1959-60 

and consisted primarily of 5 to 15 
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Table 1. Trunk cross-sectional area 

(cm2) for several varieties of Pru-

nus subcordata on four different 

rootstocks, at 4 years of age, 1950-53 

P. subcordata Tree 
Variety No. Peach 

LI 

LII 

LIII 

LIV 

LVA 

LVI 

LX 

KI 

Seedling rootstock; 

P. 
Mari- Myro- amer-
anna balan icana 

1 27.2 

2 18.6 

3 14.1 

Mean 20.0 

16.7 

10.3 

13.4 

13.5 

9.4 

10.0 

12.2 

10.5 

1 47.0 

2 20.0 

3 26.0 

Mean 31.0 

16.6 

15.4 

18.9 

17.0 

13.4 3.9 

4.1 2.5 

- 1.2 

7.5 2.5 

1 15.8 

2 27.2 

3 21.7 

Mean 21.6 

4.2 

33.4 

17.2 

18.3 

1 14.5 

2 16.5 

3 12.8 

Mean 14.6 

19.9 

3.7 

11.8 

11.6 

10.6 

11.6 

11.1 

1 21.4 

2 20.4 

3 15.6 

Mean 19.1 

9.6 

20.1 

9.6 

13.1 

16.0 

7.3 

9.3 

10.9 

1 18.6 

2 29.6 

3 32.8 

Mean 27.0 

15.4 

32.8 

22.2 

23.5 

9.6 

11.5 

4.6 

8.6 

1 23.3 

2 39.2 

3 21.7 

Mean 28.1 

25.5 

14.7 

25.8 

22.0 

1 15,6 

2 19.9 

3 11.8 

Mean 15.8 

3.2 

19.4 

18.4 

13.7 

15.6 

11.5 

18.1 

15.1 

1.2 

5.5 

19.1 

13.9 

5.8 -

12.9 3.4 

40.3 2.7 

15.4 2.2 

17.9 1.3 

24.5 2.1 

General Mean 22.2 16.9 12.6 2.7 

Vigorous Clones* 

L XVIII 50.0 

LXIX 48.8 

L XX 45.1 

L XXI 48.5 

*Means of 3 trees each 

Table 2. Cumulative fruit yield per 

tree, first six years, for several vari 

eties of P. subcordata on four dif 

ferent rootstocks. 

P. subcordata Tree 
Variety No. 

LI 

LII 

LIII 

LIV 

_ LVA 

Seedling rootstock; 

P. 
Mari- Myro- amer-

Peach anna balan icana 

Pounds fresh weight 

15 11 

2 5 12 

3 14 2 -

Mean 8 12 

1 

2 

3 

Mean 

12 

16 

30 

19 

3 

8 

16 

9 

1 

2 

3 

Mean 

20 

14 

12 

15 

14 

7 

60 

27 

1 

2 

3 

Mean 

22 

37 

4 

21 

17 

6 

11 

1 

3 

Mean 

17 

34 

21 

17 

5 

9 

3 

— 2 

1 

3 2 

12 

12 

14 

13 

22 

14 

18 

3 

5 

4 

8 

9 

* Means of 3 trees each 
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Table 3. Tree size (cm2), cumulative 

yield, and yield efficiency after 10 

years of several varieties of P. sub 

cordata on four different rootstocks 

trees each of Redhaven and Early El-

berta on interstems of three clones of 
P. subcordata and rootstocks of Lovell 

peach, P. americana Marsh., Marian 

na, and Myrobalan B. A few cultivars 
were direct-worked to rootstocks of P. 

tomentosa Thunb., St. Julien A (P. 
insititia) and Brompton (P. domes-

tica). 

The trees were planted at the 
Lewis-Brown Horticulture Research 

Farm at Corvallis in chehalis silty clay 

loam soil of pH 6.3 at 8 foot spacing. 

Although the various understock 

treatments were replicated, they were 

not randomized within the plot. For 

that reason statistical analyses were 

not done. However, the many attri 

butes of such tree systems (dwarfing, 

compatibility, precocity, and longevity 

were readily apparent without benefit 

of statistics. 

Nitrogen analysis was done by a 

micro-kjeldahl method, and the other 

elements were determined by a direct-

reading spark emission spectrometer. 

Leaf samples were taken in August 

from mid-portions of terminal shoots. 

Results and Discussion 

Striking differences are seen in both 
growth and yield (Table 4). The 
rootstock effect from large-to-small 

tree size was: peach > St. Julien A > 

P. americana, Marianna > P. tomen 

tosa, Myrobalan B. Tree size as re 

lated to P. subcordata interstems on 

peach rootstock was L IX > L IV > 

K I. Interstem effects with plum root 

stocks were inconsistent but trees with 

Yellow Kroos interstems clearly were 

more vigorous than those with P. sub 
cordata. 

Yield efficiency, i.e. yield per unit 

of tree size, was relatively nigh for 
peach, P. americana and P. tomentosa 

rootstocks, intermediate for Marianna 

and St. Julien A, and low for Myro 
balan B (Table 4). With such ex 

treme variation in tree size, yield ef 
ficiency is a much better estimate of 
yield potential than is the use of yield 
per tree. Spacing trials have not been 

done, but we estimate that the largest 

trees (Redhaven/L IX/peach) should 

be planted at about 247 trees/ha (100 

/acre); those of intermediate size 

(Redhaven/K I/P. americana should 
be planted at 880 trees/ha (350/ 
acre); and the smallest (Redhaven/ 

K I/Myrobalan B) would need 8900 
trees/ha (3600/acre). 

Fruit quality was not studied in de 

tail, but a few general observations 

were made. Fruit from the P. sub 
cordata /peach combinations tended 
to be late maturing and small sized, 

but of good quality. Trees on Mari 

anna root tended to ripen their crops 

unevenly. They were usually of good 
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Table 4. Yield, tree growth and yield efficiency of peach on various interstem/ 

rootstock combinations 

Table 5. Trunk size (cross-sectional area) of cultivar, interstem, and rootstock 
tissue for peach trees. (1972) 

Trunk size: Ratio: 



Mineral nutrient content of peach leaves as related to understock combinations are shown in Table 6. Effects of 
interstems were relatively minor compared to those of the rootstocks which are summarized as follows: 

High Levels Low Levels 

N — St. Julien A, peach 

P - St. Julien A 

K — Brompton 

Ca — P. americana 

Mg — peach 

Mn — P. tomentosa 

Fe — peach, St. Julien A 

Cu — St. Julien A, P. tomentosa 

B — peach 

Zn — P. tomentosa, Brompton 

Al — peach, P. americana 

Marianna 

Marianna, P. americana, P. tomentosa 

Marianna 

Marianna 

Marianna 

Marianna 

Brompton, Marianna 

Marianna 

P. americana, Marianna 

P. americana, peach, Marianna 

P. tomentosa 

Table 6. Mineral element content of peach leaves as related to interstem and rootstock (mean of all cultivars) 

Percent dry wt. ppm dry wt. 
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quality, except that the fruit of Hale-
haven/Yellow Kroos/Marianna had a 

high proportion of split pits. Trees on 

P. tomentosa matured their crop a bit 
early and the fruit was generally of 

good quality. Fruit quality was poor 

with Early Elberta/K I/Myrobalan B. 

The relationship of tree size to root-

stocks was apparent, but the size of 

the interstem and the ratios of scions, 

interstem, and rootstock sizes bore no 

consistent relationship to tree size 

(Table 5). As seen visually in Figure 

1, the different combinations varied 
greatly in size, taper, and bulge at 

the union. All of the combinations 
shown appeared to be compatible, i.e. 
both phloem and xylem were contin 

uous across all unions. The least com 

patible unions (not shown) were those 

of P. subcordata/Myrobalan B, most 

of which did not survive to the end 
of the test in 1972. 

The effect of rootstock on mineral 

nutrient content of leaves has been 

widely discussed. In many cases the 

relative importance of rootstock to 

fertilizer practice has been questioned. 

But studies in California (3) have 
shown that peach/almond show less 
iron deficiency chlorosis than peach/ 

peach. Peach/almond is less subject 
to alkali salts and to boron toxicity 

than is peach/peach. In soils low in 

available zinc, Marianna root resulted 
in less zinc deficiency than did peach 

root. These data alone; with those of 
Chaplin et. al. (2) on plum rootstocks 

indicate that the characteristic nutri 

ent uDtake of a rootstock should be 
considered in determining fertilizer 

practice. 

Table 7. Element-pair correlations in 

peach leaves for trees on peach and 

on plum rootstocks 

For most elements there was more 

than 100 percent difference between 

the lowest and highest values recorded 

for different rootstocks. The highest 

N level was 44 percent higher than 

the lowest, and the high K value was 

66 percent higher than the lowest. 

The most striking variations were with 

Ca (.88 to 3.27%) and Mn (32 to 1056 

ppm). In general the leaf levels of 

most elements tended to be higher 

with peach and St. Julien A stocks 

than with the others, but this was not 

consistent for all 11 elements. By far 

the most consistent response was the 

Figure 1. Median longitudinal sections of peach tree trunks showing graft unions (at 
arrows). Interstem /rootstock combinations (left to right) are as follows: A, K-I P. sub-
cordata/peach; B, L-IV P. subcordata/peach; C, L-IX P. subcordata/peach; D, K-I/ 
Marianna; E, L-IX/Marianna; F, Yellow Kroos/Marianna; G, K-I/P. americana; H, 

peach/P. tomentosa; I, peach/Brompton plum; J, peach/St. Julien A. 
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relatively low levels of all essential 
elements in trees on Marianna root-

stock. This is the clearest evidence for 

partial incompatibility in the entire 

study and generally substantiates the 
results reported by Breen and Mura-
oke (1). However, in the present 

study the trees were not completely 
incompatible, having survived for 12 

years or more. 

Element-pair correlations were strik 

ingly different between tree on peach 
and on plum rootstock (Table 7). Thir 

ty significant correlations were differ 

ent between the two types of root-

stock and only three were similar. No 

clear conclusion can be drawn from 

these data as to their possible relation 

ship to graft compatibility. 

1. 
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Performance of Several Peach Cultivars on 

Prunus tomentosa and Prunus besseyi in Maryland 

R. C. FUNT AND B. L. GOULART1 

Since the fruit industry has accepted 

semi-dwarf and dwarf apple orchards, 

researchers have considered high den 

sity peach orchards to be an essential 

goal for greater returns (1, 2, 3). Dif 

ferent peach rootstocks and double-

worked trees have been investigated 
for tree size, control, stock/scion com-

patability and suckering (4). 

The use of Prunus tomentosa (Nank 

ins: Cherry) and Prunus besseyi, 

(Western Sand Cherry) as a rootstock 
for peach has not been commercially 

acceptable. However, there are few 
published data particularly as to cul-

tivar compatibility. The objective of 

this study was to investigate the com 
patibility of several peach cultivars 

grafted onto P. tomentosa and P. bes-

sepi and to measure yield and poten 

tial use in intensive orchard plantings. 

Materials & Methods 

Rootstocks were purchased from a 
local nursery and planted in a nursery 

row at College Park, Maryland, in No 

vember 1974. The nursery was hand 
weeded and nitrogen was applied in 
the spring before and after budding. 
Trees were grown in well drained fer 

tile soil. Bud sticks were taken from 

iFormerly Extension Pomologist. University of Maryland, and now Extension Horticulturist. 
The Ohio State University, Columbus, and formerly Horticulture technician, University of 
Maryland and presently, Graduate Research Assistant, The Pennsylvania State University. 
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