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Thetree decline of peach grafted on Prunustomentosa and its

counter measur es

Takashi Yano

Summary

Much interest has recently been shown in compact-sized fruit trees. In Ehime Prefecture, a compact fruit
tree training system by using peach trees grafted on Prunus tomentosa has been in use from about 15 years
ago. The area under such orchards is now 25 ha, with ‘Akatsuki’ and ‘Kawanakajima Hakuto' as the main
cultivars. However, frequent cases of decline in tree vigor have been found especialy in ‘Kawanakajima
Hakuto' grafted on P. tomentosa and commercial production has suffered a setback from this tree decline.
Tree decline problems had been observed in peach trees grafted on P. tomentosa and P. japonica in earlier
attempts to develop small-sized trees by using these dwarfing rootstocks. Virus infection and
graft-incompatibility are likely causes of the decline.

The object of this research was to clarify the varietal differences in tree decline, effectiveness of a
compatible interstock in overcoming the graft-incompatibility and to determine the optimum crop load and
the effect of GA application on vigor in peach trees grafted on P. tomentosa.

1. Comparison of compatibility in 15 peach cultivars grafted on Prunus tomentosa rootstock

To find peach scion cultivars that are productive and compatible with P. tomentosa rootstocks, yield,
dry matter distribution and trunk cross sectional area were examined using 15 cultivars of seven-year-old
trees. The annual average yield per tree was high in * Chikuma’, * Akatsuki’, ‘ Yoshihime' and ‘ Kawanakajima
Hakuto’, and low in ‘Takel Hakuho', ‘Yawata Hakuho', ‘ Yamanashi Hakuho' and ‘ Setouchi Hakuto'. The
cultivars with a high yield also showed a large overall accumulation of dry matter in each tree. The cultivars
with alow yield such as ‘ Yawata Hakuho', ‘ Yamanashi Hakuho' and ‘ Ryuho’ accumulated little dry matter
indicating a low net production. However in ‘ Takei Hakuho' and * Setouchi Hakuto’, much dry matter was
distributed to the trunk and shoots although the overall yield was low. Their total dry matter production was
similar to that of high-yielding cultivars. A high bark/trunk cross-sectional area was associated with a low
dry matter distribution in the above-ground parts. ‘ Kawanakgjima Hakuto’ had an especially high fruit/leaf
dry matter ratio, indicating that an excess of dry matter was distributed to the fruit, which leads to a shortage
of dry matter in the other parts of the tree. This may explain the cause of declinein this cultivar when grafted
on P. tomentosa.

‘Kawanakajima Hakuto' peach trees often show a greater incidence of tree decline than do ‘ Akatsuki’
trees when grafted on P. tomentosa rootstock. To study the cause of the decline, seasona changes in
carbohydrate status of roots, shoots, and leaves of the two cultivars grafted on P. tomentosa and P. persica
were analyzed. There were no significant differences in the starch and soluble sugar contents between
‘Akatsuki’ and ‘Kawanakajima Hakuto' grafted on either rootstock during the dormant period but at the
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pre-bloom period, the root starch content in both cultivars grafted on P. tomentosa was only half that of trees
grafted on P. persica. The starch content in roots and shoots of ‘Kawanakajima Hakuto' on P. tomentosa
continued to be lower than that on P. persica during the growing period, whereas it differed little in
‘ Akatsuki’ on the two rootstocks. Similar trends were found in total sugar and sorbitol contents of the roots.
No conspicuous differences between the cultivars were found in other parameters, such as sugar content of
shoots and leaves, in relation to tree decline. Therefore, the cause of decline in ‘ Kawanakajima Hakuto’ trees
grafted on P. tomentosa is attributed partly to the depletion of starch and sorbitol in the roots and starch in
the shoots during the growing season.

2. Improvement of vigorous vegetative growth in‘ Kawanakajima Hakuto' grafted on P. tomentosa by using
compatible interstock

‘Kawanakajima Hakuto' peach trees grafted on P. tomentosa often show graft-incompatiblity symptoms. In
relation to the tree decline, dry matter partitioning and carbohydrate status of various tree parts at pre-bloom
period were investigated in ‘Kawanakagima Hakuto' grafted on P. persica (PP), P. tomentosa (PT), and a
compatible interstock/P. tomentosa (1S). Under non-bearing conditions in three-year-old trees, the total
whole tree dry matter amount of PT was only half that of PP, whereas that of 1S was greater than that of PT.
However, the dry matter scion to rootstock (T/R ratio) was similar (0.57-0.59) in all combinations. Starch
content in various parts, was higher in the rootstock than in the scion, with that in the roots being highest in
PP among all the combinations. The total amount of non-structural carbohydrate (starch + simple sugars) per
tree in IS and PT was haf and onethird of PP, respectively. The greatest amount of non-structural
carbohydrate was found in ¢ 2 mm roots, regardless of combination. The T/R ratio in non-structural
carbohydrate levels was 0.18 for PP, 0.31 for IS, and 0.30 for PT. On bearing four-year-old trees, the dry
matter T/R ratio was lower in PP (0.47) but higher IS (0.63) and PT (0.66). The T/R ratio in non-structural
carbohydrate levels was 0.16, 0.65, and 0.80 for PP, IS, and PT, respectively. These results suggest that the
tree decline in PT is partially promoted by the depletion of non-structural carbohydrate reserve at the
pre-bloom period. Furthermore, the use of compatible interstock improves dry matter and non-structural
carbohydrate status especially in the rootstock.

The absorption and distribution of applied nitrogen were determined in 4-year-old ‘Kawanakajima
Hakuto' peach trees grafted on P. persica (L.) Batsch and P. tomentosa Thunb. rootstocks and a compatible
interstock (‘Chikuma')/P. tomentosa by using a °N tracer in the pot experiments. At fruit harvest, the
absorbed nitrogen was mainly distributed in the leaves (55.7-61.3%). The >N atom%excess in every scion
part and the total amount of absorbed °N were significantly higher in PP and IS than in PT. These results
suggest that the use of a compatible interstock, ‘ Chikuma’, improves absorption of applied nitrogen in case
of incompatible hetero graft, * Kawanakajima Hakuto’ - P. tomentosa.

3. Effects of crop load and gibberellin application on tree vigor in ‘Kawanakajima Hakuto' grafted on P.
tomentosa rootstock

Effects of crop load (leaf/fruit ratio; 30L/F, 60L/F 120L/F, no bearing) on dry matter partitioning and
carbohydrate status were studied in ‘Kawanakajima Hakuto' peach trees grafted on P. tomentosa seedling
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rootstocks. The total dry weight of fruit in 30L/F and 60L/F were approximately 3.5 and 2 times of those in
120L/F, respectively. The individua fresh fruit weight was about 400g regardless of leaf/fruit ratios. There
was an inverse relationship between crop load and dry weight of each tree part other than fruit. Total
carbohydrate content of leaves in 30L/F in June and that of roots in the no bearing plot in August were
higher than those of the other L/F ratio plots. These results show that fruit functions as a strong sink for
photosynthates so that the dry matter distribution to leaves and current shoots are reduced by heavy crop
load. Therefore, L/F ratio in ‘Kawanakajima Hakuto' peach trees grafted on P. tomentosa should be
maintained higher than that of peach grafted on P. persica.

Furthermore, effects of GA application on keeping of tree vigor were investigated by using
‘Kawanakajima Hakuto' peach trees grafted on P. tomentosa seedling rootstocks. As the flower bud
differentiation and fruit maturation are coincident in ‘ Kawanakajima Hakuto’ , it is difficult to apply GA at
this stage because GA may affect fruit qualty. Therefore, GA was applied in the early shoot €longation stage.
GA application promoted shoot elongation and vegetative bud formation. The higher the GA concentration,
the greater the effectiveness. No effects on quality of harvesed fruit were found. Thus, GA application in
early shoot elongation stagesis effective in improving tree vigor.
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