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Parameters that Influence Rooting and 

Survival of Peach Cuttings 

G. Bartolini,1 P. Pestelli,1 L. Tazzari,1 and M. A. Toponi2 

Abstract 

To obtain a better understanding of the factors limiting the survival rate of self rooted cuttings in 

peach (Prunus persica L. Batsch) after transplantation, some studies were performed. First, was exam 

ined the influence of shoot orientation and side, on the stock plants and the diameter of the shoots from 

which the hardwood cuttings were been taken. The results indicated that cuttings made from plagiotropic 

south-facing shoots, and, in general, the cuttings with a 6-10 mm diameter show higher rooting values 

in comparison with smaller diameters. In a second experiment performed with material chosen with the 

parameters just defined we studied the effect on the cutting of basal heating (14 and 42 days) in combi 

nation with or without any previous cold treatment (90 days at 4°C) of the shoots. The cold and basal 

heating treatments may enhance the rate and amount of rooting. The survival of the rooted cuttings can 

be facilitated avoiding any trauma during transplanting. The carbohydrate analyses indicate that the 6-

10 mm diameter shoots contain a higher amount of soluble carbohydrates compared to the cuttings com 

ing from cold treated shoots. 

Introduction 

For peach {Prunus persica L. Batsch), 

as for many other species, seasonal varia 

tions in rooting have been noted (9, 18, 

19). These seasonal variations may be the 

result of natural nutritional and/or physio 

logical environmental factors (15, 17). 

These factors are able to influence the in 

trinsic conditions of the stock plant in dif 

ferent ways and influence the success or 

failure of the rooting of cuttings (11). 

Among these factors are the quality and in 

tensity of light (8, 11, 24). The expression 

of these features varies from species to 

species (1). 

A number of researches have investigat 

ed the effect temperature of the soil and air 

(20), the CO2 supply (23) and the mineral 

nutrition of the stock plants on rooting. 

Some studies have shown that, depending 

on the plant studied, a vigorous stock plant 

growth is not necessarily associated with 

good root formation of the cuttings (2). 

In three cultivars of peach, Marini (22) 

showed that rooting of semi hardwood cut 

tings were influenced both by the position 

of the shoots on the stock plant and by their 

diameter, however subsequent survival 

data were not reported. 

The carbohydrate availability in stock 

plants and cuttings has been studied exten 

sively (26). Even if the levels of carbohy 

drates affect rooting, no direct effect has 

yet been demonstrated in peach (3,12). 

Survival of self-rooted peach cuttings 

after transplantation is the factor most lim 

iting its propagation; a high percentage of 

newly rooted cuttings develop necrotic 

areas at the base (5,13,14). Various tech 

niques were used successfully with some 

herbaceous and woody plants to promote 

and facilitate rooting and survival of the 

peach cuttings. Among these are: treat 

ment of the cuttings by dipping in water, 

basal heating, cold storage and girdling 

and wounding, etc. (5, 6, 9, 12, 16). Dif 

ferent substrates (21) and various gaseous 

treatments on the soil (23) have also been 

used. However, problems related to root 

ing and survival have not yet been resolved 

because in some cases the range of vari 

ability is very high and the results aren't 

easy to repeat. 

In order to resolve the difficulties with 

rooting and survival we focused our efforts 
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on the influence of the stock plant and 

nursery practices. 

The objectives of this research were to 

evaluate the role played by orientation, 

side and diameter of peach hardwood cut 

tings on rooting and to determine the rela 

tionship with the carbohydrate content of 

the shoots. 

Materials and Methods 

Influence of habit of stock plants. 

Shoots were taken from 10-year-old peach 

stock plants, cv Fertilia I grown in fields 

near Florence, Italy. Each year trees are 

pruned in winter so that 1 -year-old vegeta 

tive branches can be obtained the follow 

ing autumn. The material for the present 

experiment was gathered in mid-October 

1996 choosing randomly a block of trees 

to taken shoots on basis of their orienta 

tion, orthotropic (vertically oriented) and 

plagiotropic (horizontally oriented); by 

their side, north or south; and by their di 

ameter, 3-6 mm or 6-10 mm. 

For each eight these (120 cuttings), ten 

30-cm long cuttings of twelve replicates, 

and 20 cuttings for the carbohydrate analy 

ses were taken (total 140 cuttings). The 

basal end of each cutting was dipped in 

2000 mgl"1 IBA (Merck) 25% in hydro-
alcoholic solution for 5 sec. Control cut 

tings, other eight these (120 cuttings), 

were prepared without IBA treatment with 

only 25% hydroalcoholic solution. All the 

cuttings were placed randomly into a per-

lite bed having basal heating at 18-20°C 

and moistened by mist (10 s every 4 h). 

After 45 days, the percentage of cuttings 

which had rooted and the total root length 

(root number x root length/cutting) were 

recorded. The experiment was a 2x2x2 

factorial in a completely randomised de 

sign, results were analysed using Tukey's 

test (P <s 0.05). 

A 1 -cm sample of the basal end of cut 

tings, 20 randomly chosen, was taken at 

the moment of collection and at the end of 

the basal heating treatment to evaluate the 

soluble carbohydrate levels of the 8 differ 

ent theses. 

Influence of cold treatment and basal 

heating. For the second experiment, peach 

shoots were collected in mid-October from 

the same block of trees as the first experi 

ment and the choice of samples was based on 

the results obtained in the first experiment. 

At the moment of collection, the shoots, 

plagiotropic-south-facing, 6-10 mm, were 

subdivided into two groups: the first was 

comprised of shoots which were immedi 

ately made into cuttings for rooting; the 

second group was stored in polyethylene 

bags for 90 days in a climatic cabinet at 

4°C to be studied the following January. 

Cuttings 30 cm long and 6-10 mm in di 

ameter from both groups, before rooting, 

were treated dipping the basal ends into a 

2000 mgl-1 IBA in 25% hydroalcoholic 
solution for 5 sec, while the controls con 

sisted of samples from the two groups that 

had undergone the same procedures at the 

same times but without any IBA treatment. 

The experimental protocol called for 12 

replicates, the 10 cuttings (120 cuttings), 

for each of the 4 combinations was cold 

storage/basal heating. The cuttings were 

randomly placed in a perlite bed in the 

greenhouse with air temperature of 2-

10°C in winter and 5-15°C in spring. Cut 

tings were moistened by mist (10 s every 

4 h). Basal heating (18-20°C) was main 

tained for 14 days, when the first signs of 

rooting occurred, and for 42 days when 

rooting was complete (4). After 14 or 42 

days, both rooted and unrooted cuttings 

were transplanted with care into soil under 

a PVC tunnel. 

Data of rooting percentage and total root 

length were recorded at the end of the basal 

heating periods (14 and 42 days). Survival 

of all transplanted cuttings was recorded in 

July. Data were analysed with analysis of 

variance and using Tukey's test (P «s 0.05). 

Soluble carbohydrate analyses. Soluble 

carbohydrate analyses were carried out on 

1 -2 cm samples taken from the basal end of 

the 20 cuttings from the two experiments. 

The samples were freeze-dried at -50°C, 

stored at -20°C and subsequently ground. 

Extracts of the carbohydrates were removed 

3 times, every 24-h, at room temperature, 

using ethanol (75%) at pH 7. The extract 

was filtered through a BIO-REX 5 (BIO-

RAD). It was analysed 3 times using HPLC 
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Table 1. Rooting of peach cuttings as affected 

of the shoot and shoot diameter (collected 

treated with IBA). 

by shoot orientation, side 

in mid-October 1996 and 

zMean separation within columns by Tukey's test (P s 0.05). 

(Perkin-Elmer), with a Waters Sugar-Pak 1 

column, water as mobile phase; flow rate 

was 0.5 ml/min: temperature was 90°C. A 

refractive index detector (LC-30 RI) was 

employed. Sucrose, glucose, fructose, sor-

bitol and prunasin (cyanogenetic glucoside) 

were identified according to retention times 

of sugar standards (25). 

Results 

The cuttings that had not been treated 

with IBA did not root. Plagiotropic shoots 

Table 2. Soluble carbohydrate content (mg.g1 D.W.) in peach shoots (mid-
October1996). 

zMean separation within columns by Tukey's test (P s 0.05). 
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with diameters ranging from 6 to 10 mm 

rooted best (Table 1). Northern (90.5%) vs. 

southern exposure (95%) had little influ 

ence on success. 

Either the orientation or side of shoots 

did not affect the total carbohydrate con 

tent (Table 2). Thin shoots had higher total 

carbohydrate content than thick shoots. 

Therefore, even if the smaller diameter 

samples had a reduced rooting value, they 

had a statistically significant higher level 

of total soluble carbohydrates when com 

paring north vs. south. 

A comparison between Table 1 and 2 

shows that a low concentration of carbo 

hydrates, particularly sorbitol, were relat 

ed to elevated rooting. The 42-day basal 

heating treatment strongly stimulated root 

ing and total root length, compared to the 

14-day basal heating period, although the 

survival was lower than that of the 14-day 

treatment (Table 3). In both cases, no cold 

treatment preceding basal heating stimu 

lated rooting percentages significantly. 

The reduced rooting with cold treat 

ment may be able to decrease the extent of 

trauma and allow for the repairing of the 

damage caused by transplanting: thus, it 

may influence survival. The data support 

our unpublished data. In addition this type 

of rooting response in hardwood cuttings 

has previously been reported (4, and data 

unpublished). 

Conditions for rooting and root growth, 

even under different environments, may 

led to a better survival rate, if the period of 

basal heating (between 14 and 42 days) 

and cold treatment are varied. To confirm 

this hypothesis further study is needed to 

determine if the type of storage procedure 

is an important factor. 

Until the 42nd day of basal heating with 

no cold storage, total soluble carbohydrates 

and sorbitol and prunasin diminished (total 

carbohydrates dropped from 61.6 to 28 mg 

x g"1 d.w.), mainly during the first 14 days 
(Table 4). Even when cuttings received 

basal heating after cold storage, soluble 

carbohydrates were higher in cuttings with 

out cold treatment (from 78.8 to 15.5 mg x 

g"1 d.w.) and the amount diminished more 
drastically. These results are in accord with 

others obtained by Veierskov (26) and Bar-

tolini et al. (7) in Vitis. 

Discussion and Conclusions 

The variations in rooting and survival of 

cutting and total carbohydrate concentra 

tion found in the different experimental 

combinations indicate that the physiologi 

cal and morphological conditions of the 

shoot on the stock plant may play impor 

tant roles in the rooting and survival of the 

cuttings. 

The rooting response most likely indi 

cates and confirms that the shoot diameter 

is more important than its characteristics 

on the stock plant (22). The hypothesis that 

a site of carbohydrate accumulation with 

in the plant favours better rooting was not 

supported by our data. In our experimental 

conditions, rooting was better in sample 

cuttings with low carbohydrate levels, col 

lected in mid-October, than in those col 

lected at the same time but whose shoots 

had higher carbohydrate levels. 

To obtain a large number of good quali 

ty plants with a high survival rate follow-

Table 3. Survival of rooted peach cuttings treated with IBA (2000 mgl1) 
after different periods of cold storage (4°C) and basal heating (18°C). 

Cold storage (days) 

mid-January 1997 mid-October 1996 

0 0 90 90 

zMean separation within rows by Tukey's test (P s 0.05). 
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Table 4. Soluble carbohydrates and prunasin (mg g~1 D.W.) in peach cut 
tings treated with IBA (2000 mgl1) after different periods of cold storage 
(4°C) and basal heating (18°C). 

zMean separation within rows by Tukey's test (P s 0.05). 

ing transplanting a high percentage of 

rooting is not essential. 

Survival is improved by providing the 

cuttings with basal heat that can stimulate 

root primordia formation. Cuttings should 

be transplanted when the roots are not yet 

visible or are only a few mm long (14 

days), thus avoiding traumas to the cutting 

root system. 

In our experimental conditions, when 

cold storage of the cuttings was considered 

as a single factor, it did not appear to 

favour sample survival. This treatment, 

nevertheless, increased the possibilities of 

rooting and survival. It may provide prac 

tical opportunities for transplantation of 

self-rooted peach cuttings. However, this 

procedure can be accomplished only after 

appropriate conditions for cold and basal 

heating treatments are more fully explored 

and defined. 

References 

1. Andersen, A. S. 1986. Environmental influ 

ences on adventitious rooting in cuttings of 

non-woody species. In: New Root Formation 

in Plants and Cuttings. (Martinus Nijhoff Pub. 

Dordrecht). Boston-Lancaster, 223-253. 

2. Appelgren, M. and O. M. Heide. 1972. Re 

generation in Streptocarpus leaf discs and its 

regulation by temperature and growth sub 

stances. Physiol. Plant. 27: 417-423. 

3. Bartolini G. 1994. Interrelation of carbohy 

drate rooting and survival of hardwood peach 

cuttings. Adv. Hort. Sci. 8: 131-133. 

4. Bartolini G. and C. Briccoli-Bati. 1975. Root 

ing of peach hardwood cuttings in polyethyl 

ene bags. Acta Hort. 54: 59-61. 

5. Bartolini G. and C. Briccoli-Bati. 1976. Prove 

per migliorare la sopravvivenza delle bar-

batelle di pesco ottenute in sacchetti di poli-

etilene. Riv. Ortoflorofmtt. It. 3:145-155. 

6. Bartolini G. and A. Fabbri. 1982. Una doppia 

bagnatura per aumentare la sopravvivenza 

delle barbatelle di pesco. Riv. Ortoflorofrutt. 

It. 66: 323-329. 

7. Bartolini G., P. Pestelli, M. A. Toponi and G. 

Di Monte. 1996. Rooting and carbohydrate 

availability in Vitis 140 Ruggeri stem cut 

tings. Vitis 35 (1): 11-14. 

8. Borowski, E., P. Hagen and R. Moe. 1981. 

Stock plant irradiation and rooting of 

chrysanthemum cuttings in light or dark. Sci-

entia Hort. 15: 245-253. 

9. Couvillon A. and A. Erez. 1980. Rooting, sur 

vival and development of several peach culti-

vars propagated from semihardwood cut 

tings. HortScience 15(1): 41-43. 

10. Davis, T. D. and J. R. Potter. 1981. Current 

photosynthate as a limiting factor in adventi 

tious root formation on leafy pea cuttings. J. 

Am. Soc. Hort. Sci. 106: 278-282. 

11. Davis, T. D., B. E. Haissig and N. Sankhla. 

1988. Adventitious root formation in cuttings. 

Adv. Plant Sci. Series Vol. 2, Discorides 

Press, Portland, Oregon. 

12. Evert, D. R. and D. A. Smittle. 1990. Limb 

girdling influences rooting, survival, total 

sugar, and starch of dormant hardwood peach 

cuttings. HortScience 25 (10): 1224-1226. 

13. Fabbri A., 1977. La propagazione del pesco 

per talea di ramo. Osservazioni anatomiche 

circa l'insorgenza di radici avventizie. Riv. 

Ortoflorofrutt. Ital. 61:126-136. 

14. Fiorino P. and G. Mattii. 1992. The role of 

prunasin in collapse of rooted peach cutting. 

Adv. Hort. Sci. 6:11-14. 

15. Friend, A. L., M. D. Coleman and J. G. Ise-

brands. 1994. Carbon allocation to root and 

shoot systems of woody plants, pp. 245-273. 

In: Biology of Adventitious Root Formation, 



Journal American Pomological Society 

(Davis,T. D. and Haissig B. E., Eds). Plenum 

Press, N.Y. 

16. Gurr A., A. Altman, R. Stern and B. Wolowitz. 

1986a. The role of myo-inositol and cy-

tokinins in the survival of rooted peach cut 

tings. Acta Hort. 179: 853. 

17. Haissig, B. E. and T. D. Davis. 1994. A his 

torical evaluation of adventitious rooting re 

search to 1993, pp. 275-331. In: Biology of 

Adventitious Root Formation, (Davis, T. D. 

and Haissig, B.E., Eds). Plenum Press, N.Y. 

18. Hansen, J. and A. Ernstsen. 1982. Seasonal 

changes in adventitious root formation in 

hypocotyl cuttings of Pinus sylvestris L. In 

fluence of photoperiod during stock plant 

growth and of indolebutyric acid treatment of 

cuttings. Physiol. Plant. 54: 99-106. 

19. Hartmann, H. T. and D. E. Kester. 1983. Plant 

Propagation: Principles and Practices. Pren 

tice-Hall, Englewood Cliffs, N.Y. 4th ed. 

ISSBN 0-13-681007-1. 

20. Hilding, A. 1974. Inverkan av dagslangd och 

temperatur vid forokning av hostbegonia (Be-

. gonia hiemalis) med bladstecklinger. Lant-

brukshogskolans Med. A 209, 1-15. 

Kim Y .K. and C. K. Suh. 1989. Studies on the 

propagation of Prunuspersica, Sieb. et Zucc. 

seedlings using soft-wood cuttings. Abstract 

Korean Soc. Hort. Sci. 28: 132-133. 

22. Marini, R. P. 1983. Rooting of semihardwood 

peach cuttings affected by shoot position and 

thickness. HortScience 18(5): 718-719. 

23. Moe,R. 1977. Effect of light, temperature and 

CO2 on the growth of Campanula isophylla 

stock plants and on the subsequent growth 

and development of their cuttings. Scientia 

Hort. 6: 129-141. 

24. Moe, R. and A. S. Andersen. 1988. Stock 

plant environment and subsequent adventi 

tious rooting. In: Adventitious Root Forma 

tion in Cuttings, (Davis, T. D., Haissig, B. E. 

and Sankhla, N. Eds), Discorides Press, Ore 

gon 214-234. 

25. Romani A., A. Baldi, M. Tattini and F. P. 

Vincieri. 1994. Extraction, purification pro 

cedures and HPLC-RI analysis of carbohy 

drates in olive (Olea europaea L.) plants. 

Chromatographia 39: 35-39. 

26. Veierskov B. 1988. Relations between carbo 

hydrates and adventitious root formation. In: 

Adventitious Root Formation in Cuttings. 

(Davis, T. D., Haissig, B. E. and Sankhla, N. 

Eds), Discorides Press, Oregon 70-78. 

21 

Journal American Pomological Society 54(4):188-193 2000 

Pecan Scion Cultivar Effects on 

Freeze Susceptibility of the Rootstock 

S. Sanderlin 

Abstract 

Unusual freezes occurred in 3 of 5 years following planting of a pecan orchard. Observations on the 

damage caused by these freeze events are reported. In one freeze event, scions of cultivar 'Pawnee' were 

less susceptible to being killed by moderately low temperatures than were nine other cultivars or un-

grafted 'Elliott' seedlings. The 'Pawnee' scion appeared to impart some resistance to freeze damage to 

its rootstock. 

Introduction 

Cold injury to pecan trees has been re 

ported from freezes during the fall, winter, 

and spring (3, 7, 11, 12, 15, 16). Differ 

ences in cultivar response to early fall 

freezes has been in the form of tree death 

or injury to the limbs and the trunk (3,12, 

15, 16). Even though fall freeze damage 

occurs frequently (14), few published re 

ports document the damage. Reports of 

damage caused by severe winter freezes 

are more frequent (2, 7,9,14,17). Reports 

of damage to pecan trees induced by early 

fall freezes have been made from Okla 

homa, Alabama, and New Mexico (3, 12, 

16). Some of the more freeze susceptible 

cultivars reported include 'Mahan,' 'De 

sirable,' 'Wichita,' 'Kiowa,' 'Mohawk,' 

'Houma,' and 'Melrose.' 

Cultivar susceptibility to cold tempera 

tures varies with specific weather condi 

tions, tree size, crop load, nutritional sta-
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