FRARLRIAER ST 1990.
Ann. Report, Inst. Forest Sci., Kangweon Nat'l. Univ.,

ARANEY S FLhpit

= K X B ™

Rejuvenation of woody plants

Jae-Seon Yi* « Heung-Kyu Moon**

Summary

Without scientific understanding of the phase change and the rejuvenation in woody perennials,
many tree breeders have successfully rejuvenated and multiplied mature trees of some tree species, i.e.,
Eucalyptus, Pseudotsuga menziesii, Sequoia sempervirens, Pinus radiaia, Pinus pinaster, Quercus virginiana,
Hedera helix, Juglans, apples, grapes, and so on.

Practical techniques discussed to rejuvenate the old trees include grafting to younger stock, growth
regulator treatment, pruning, repeated cutting, and in vitro culture. However, a combination of skills
mentioned is recommended for rejuvenation of the mature propagation material.

It is strongly required to develop a morphological and/or biochemical indicator system to judge the

Juvenility.
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Table 1. Length of juvenile period In some
woody plant species.'®

Species Length of juvenile period
Rosa (hybrid tea) 20~ 30 days
Vitis spp. 1 year
Prunus spp. 2— 8 years
Malus spp. 4— 8 years
Citrus spp. 5— 8 years
Pinus sylvestris 5— 10 years
Hedera helix 5—10 years
Betula pubescens 5— 10 years
Pyrus spp. 6— 10 years
Sequoia sempervirens 5—15 years
Pinus monticola 7— 20 years
Larix decidua 10— 15 years
Fraxinus excelsior 15— 20 years
Acer pseudoplatanus 15— 20 years
Thuja plicata 15— 25 years
Pseudotsuga menziesii 20 years
Pinus aristata 20 years
Sequoiadendron giganteum 20 years
Picea abies 20— 25 years
Tsuga heterophylla 20— 30 years
Picea siichensts 20— 35 years
Quercus robur 25— 30 years
Abies amabills 30 years
Fagus sylvatica 30— 40 years
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Fig. 1. A proposed scheme illustrating the relationship
between different growth phases of seeding
fruit trees and the effect of exogenously
applied growth regulators on flowering.™
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Table 2. Juvenile and mature characteristics.?

Juvenile

Mature

nucleus

chromatin

ribosomes

apical meristems

leaves

trunk

branches

thorns

bark

cells and tissues
in vitro

cuttings

biochemical
traits

small; surrounded by a thin layer

decondensed

free
small dome; few large cells

typical form (simple or complex) ;
large  epidermic  cells;  winter
retention; unequal opposed stomate
distribution

non-forking; short tracheids; smooth
bark

acute angle; thick and long

frequent

thick

capable of organogenesis

easy rhizogenesis; easy recovery of
vigourous growth; quick recovery of
cuttings

formation of

orthotrophy
plagiotropic;  quick
taproots; cuttings somewhat attractive

Whep

to game

none or weakness of ABA and other
inhibitor content; high content in
endogenous high total
peroxydasic activity at the bvasal part
of excised cuttings; high K/Ca ratio

auxins;

reticulated and elongated surrounded
by endoplasmic reticulum membranes
methylated DNA;
polyploid euchromatin

condensed ;

associated to membranes
high dome;
increased RNA

typical form (complex or simple);
thick;
amphistomatism ; frost resistant; often

numerous small cells;

dense venation;

blue coloration
forking; thick bark

obtuse angle; thin
rare or none
thin

not capable of organogenesis

slow rooting; low and durable rate of
growth; low recovery of orthotropic
habit;
cuttings very attractive to game

slow recovery of taproots,

high basal content in ABA and other
inhibitors; low content in endogenous
auxins; low total peroxydasic activity
at the basal part of excised cuttings;
low K/Ca ratio
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Fig 2. Diagram of juvenility gradients in trees. Left: -
Juvenility in a regularly shaped conifer. The
degree of juvenility of an apical meristem is
inversely proportional to the distance (along
trunk and branches) between the root-shoot
junction(A) and the meristem. Since laterals
are shorter than the internodes they
originated from, the distance AB>AC>AD
>AE> AF, and therefore, meristem B is the
most mature, and meristem F is the most
Juvenile. Right: Juvenility in several of the
hardwoods.  Density  of
indicates degree of juvenility. Epicormics(E),

crosshatching

spheroblast(SP), root sprouts(R), stump
sprouts(S), and severely pruned trees (P)
are juvenile. In the juvenile zone, note the
single trunk, retention of leaves close to the
trunk in winter, and obtuse branch angles. In
the mature zone, note the forked trunk and

acute branch angles.?
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Table 3. Some woody species showing rejuvenation.

Species Method References

Sequoia sempervirens in vitro culture 1,4,7,27
grafting 27

Pseudotsuga menziesii severe pruning 26
in vitro grafting 27
repeated cutting 5

Hedera helix in vitro culture 2,34
repeated cutting 31
grafting to younger stock 17
gibberellin treatment 50, 59, 61

Eucalyptus micro-grafting 26
in vitro culture 12
repeated cutting 22, 23, 24, 33, 41, 48, 58
grafting to younger stock 48
pruning 26
gibberellin treatment 63
repeated grafting 10, 25, 57

llex aquifolium spheroblast—>shoot 32

Pinus pinaster in vitro culture 14
grafting 29

Thuja occidentalis in vitro culture 46

Cryptomeria japonica in vitro culture 46

Pinus rediata repeated cutting 42

Pinus densifolra repeated cutting 56

Quercus virginiana repeated cutting 52

Citrus mitis grafting to younger stock 51

Hevea brasiliensis grafting to younger stock 54

Terminalia superba grafting to younger stock 48
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Apple In vitro culture
root cutting
pruning

Grape in vitro culture

Blackberry In vitro culture

Cherry repeated cutting

in vitro culture
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