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SUMMARY

Blackberry (Rubw spp.) cultivars Chester Thornless, Kotata, Marion, and Navaho were evaluated for morphogenic
potential using the top one to four leaves from in vitro-grown shoots. In each experiment adventitious shoots were
regenerated via organogenesis without an intervening callus phase. Rooting was spontaneous when shoots were transferred
to a medium without growth regulators or with indole-3-butyric acid (IBA). Three gelling treatments (agar, Gelrite, and a
combination) calibrated for equal gel firmness [110 g/(1.1 cm)2 7r) did not affect explant regeneration or the number of
shoots per explant, but did affect callus production. Significantly more callus (P ~ 0.05) was induced on regeneration
medium (RM) with 10 fjM N6-benzyladenine (BA), 0.5fjM IBA, and 0.19% Gelrite, than on mediUrhcontaining either
0.71% agar, or the 0.35% agar/0.11% Gelrite combination. Explants on RM with 5fjM IBA produced significantly more
callus, but fewer shoots, compared to zero or 0.5fjM IBA treatments for all gel treatments. Adding 200 mg I-I sequestrene
iron [sodium femc ethylene diamine di-(O-hydroxyphenylacetate») at the first transfer onto RM induced more shoots per
explant than the control, but did not influence the amount of callus produced. Sequestrene iron in the second transfer on RM
significantly increased the regeneration (caulogenesis) frequency from 30 to 40% for 'Marion' and from 23 to 43% for
'Kotata'. Silver nitrate significantly reduced callus production for all treatments, but did not affect the frequency of
caulogenesis or the number of shoots per explant.
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MATERIALS AND METHODSNTRODUCTION

Regeneration of adventitious shoots from leaves, petioles,
internodes, cotyledons, and embryos of Rubus is an important step
in improving cultivars through genetic transformation. Many factors
must be considered when optimizing a regeneration protocol. Swartz
et al. (1990) enhanced organogenesis of in vitro leaf explants from
two Rubus hybrids using a thidiazuron (TDZ) pretreatment. Silver
nitrate or sequestrene iron aid in shoot regeneration for some crops
(Taylor et al., 1994; Hyde and Phillips, 1996). Gelling agents may
affect the success of micropropagation of apples, pears, and' Autumn
Bliss' and 'Canby' red raspberries (Zimmerman et al., 1995;
Chevreau et al., 1997); however agar or gellan gum have no effects
on regeneration of other raspberries (Cousineau and Donnelly,
1991). Our objectives include determining the effects of silver
nitrate, sequestrene iron, and gelling agents on regeneration of
shoots from leaves of several commercially important blackberry
cultivars.

Planl material. Rubus spp. hybrid blackberry cultivars Chester
Thornless, Kotata, Marion, and Navaho were multiplied in vitro on NCGR-
RUB medium (Reed, 1990). The medium included MS salts (Murashige and
Skoog, 1962) and MS vitamins with double MS iron, 0.291JM gibberellic acid
Aa (GAa), 0.491JM indole-3-butyric acid (IBA), 4.451JM N6-benzyladenine
(BA), 0.35% agar (Difco granulated agar, Chicago, lL), and 0.145% Gelrite
(Schweizerhall, Piscataway, NJ). The pH was adjusted to 5.7 before
autoclaving. Growth-room conditions were 25°C with a 16-h photoperiod
(cool white fluorescent illumination, 25 j.Lmol m-2s-1. Shoots were
proliferated and maintained in GA 7 Magenta boxes (Magenta Corp.,
Chicago, IL) with a 3-4-wk transfer cycle.

Regeneration procedure. Microshoots (= 10 rnrn long) with the upper four
to six leaves were pretreated for 21 d on NCGR-RUB medium containing
11JM TDZ (Swartz et al., 1990). Growth conditions were 20°C with a 16-h
photoperiod (cool white fluorescent illumination) in a growth chamber (T173,
Hoffman, Albany, OR). Light intensity varied from 15 to 40 j.Lmolm-2 s-1
from the front to the back of the chamber. For caulogenesis, leaf explants (top
four leaves) from pretreated shoots were placed on RM (NCGR-RUB medium
with 0.291JM GAa+growth regulators) for I wk in the dark, followed by 3wk
in the growth chamber at 20°C with a 16-h photoperiod (RMlT1), and then
subcultured on fresh RM (RMm) for an additional 3 wk.

Effect of genotype and gelling agents on caulogenesis. Blackberry cvs.
Kotata, Marion, and Navaho were evaluated on regeneration medium (RM)
with zero or 0.51JM IBA and either 5 or 10 IJM BA, and gelled with either
0.71% agar, 0.190/0 Gelrite, or a combination of 0.35% agar and 0.11%
Gelrite. BA concentrations (5 and 10 j.LM) were chosen based on preliminary
experiments. Percent caulogenesis, shoots per explant, and callus index were
recorded at the end of the second subculture (7 wk). Callus index was
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