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- Abstract’

- Fraxinus mgra Marsh (black ash) is a native ash species occurrmg in Newfoundland west to. Manltoba and south to Iowa lll|n0|s West\/rgrma and Vlrg|n|a Although lt is not a commermally |mportant spectes it has 51gn|f|cant ethnobotanrcal tmportance to Natwe Amencan tribes of the :

~ eastérn United States. The seeds are an important forage for wildlife, the wood is preferred for makmg splints for basketry, and the wood.is also used for flooring and furmture finish, Fraxinus nigra have immature embryos at seed set combined with complex stratification requirements
.. ‘making it difficult to regenerate naturally from seed. Because of this difficulty; an in vitro adventitious shoot regeneration system would be beneficial for mass propagation and improvement of this species. The development of such a system will also provide the basis for an Agrobacterium- - |
. mediated transformation system for emerald ash borer resistance. To date, no in vitro regeneration protocol for black ash has been developed An adventmous shoot regeneration system for F. nigra is currently being optlmlzed using hypocotyls extracted from aseptic seeds. Hypocotyls were ¢

o _cultured ona Murashrge and Skoag (MS) medlum contamlng 13.3 (M 6-benzylammopunne (BA).plus 4.5 uM: thtdrazuron (TDZ) for callus and shoot induction. Shoots were successfully regenerated using a combination.of MS medium with Gamborg B5 vttamlns (MSBS), 10 HM BA, and

_' . 10 pm TDZ for 4 weeks, and then transferred to,MSB5 medium with 6.7 uM BA, 1 uM indole-3-butryic acid (IBA), and 0.29 UM gibberellic acid (GAG) for shoot elongation. Once elongated, the shoots were successfully mtcropropagated using MSB5 medium with 13.3 uM BA, 1 UM IBA, -
S 29 UM GAa‘ and 0.2 g L -1 casein hydrolysate Rootlng of elongated mlcroshoots was successful usrng ‘woody plant medium contammg 4.5 UM IBA plus 5.7 UM indole-3- acetlc -acid with'a. 10- -day dark incubation, and accl|mat|zat|on of rooted shoots i lS currently. underway

mtmdumon o Methods

5 Table i Percent callus and shoot formatlonfor Fraxlnus nlgra regeneratlon system
> Black ash seeds were surface dlsmfested in 70% Ethanol for 1 m|n 20% bleach for
> Blaok ash 15 natlve to the eastern United: States and Canada Fig. ¥ : ; :
B ( 9 ) ¥ P 22 min;, and: then rinsed three times wcth sterile water for. 3 min: Seeds were soaked in i1 Replicate % Callus % Shoot
5 > Fast growmg tree specres found on wet sorls and rrpanan habltats T iacs stenle water for 2 days in the dark. - : formation formation

© > Cultural tanit for A Indians for basket Bigd) s : Dmbeas Diel et e 42.3% 53.80%
: G y|mp0r il merlcan . lans o8 S weavmg( |g ) / >Embryowas exmsed and the hypocotyl was cultured honzontally (F|gl 3A) on e

K > Loss of habitat; poor natural regeneratlon and the emerald ash borer are causlng Murashige and Skoog (1962) (MS) medium supplemented with 4.5 uM thidiazuron and 2 34 58.8% 47.05%

o ’populatton declmes of black ash : : s fas S . 133puM G-benzylamtnopurlne (BA) for shoot induction (Du & Pijut 2008). All media S Sy
B leflcultto propagate from seed because of |mmature embryos at seed set complex mcluded 3% sucrose 0 7% agar and the pH e adjusted to 5 A prlor to autoclavtng ; o 3 23 56% 56%
+ . stratification requirements,.and irregular seed crop (1-8 year intervals : X 2 AL s
o 5 2 Py i : >'Hypocotyls were transferred to MS medium with Gamborg B5 vitamins (MSBS). plus» et
. »Anin vitro regeneration system will be beneficial for mass propagatlon genetic ©* 6.7 iM BA, 1 iM indole/3-butryic acid (IBAY; and 0.29 pM glbberelllc acid (GAS) for & Mean (%) 52.3% 52.28%
. rmprovement and conservation of this spectes S - : : i shoot bud expansron (Flg 3B).. ;
; ' y ; > Once shoots were vnsrble explants were transferred to MSB5 medla w1th 13 3 uM BA e : o : At
he Objectwe S S R a R RS NS R AR R Rt e He R 1UMIBA, 0.29 UM GA,, and 0: 2 g/L caseln hydrolysate for shoot elongatton and e Lot 2 Me,an nwbe' ?f' el s S}aﬂ"dar'd 'Dev!a't,t [egenefajtefd f9[ Fra?“,nus Tgra‘ »
> Todevelop an adventltrous shpot regeneratlon system for Fraxmus nigra. mlcr 9Dr0P393tl0n (Flg 3C D) y o Replicate Mean number

shoots/hypocotyl
+ SD

o & g N ?,Micropropagated 's_hootsweretransferr_edto,woodyplanttmedtum,(Lloyd&Mccown_ Al il ! 30167

> All cultures were mcubated at 249 C+ 2° & under a 16- h photoperlod

Black Ash (S43)

1980) with 4,5 UM IBA plus 5.7 iM indole-3-acetic acid for rooting (Fig- 3E).

f QR 0 G T 2 1.7 + 1.05

N |/ Rooted shoots were planted l,rn sterile pptting soil and acclinjlatized v(Fig,SF)V.

G G e e 3 1.8+ 1.06
Overall Mean 2.08 +£1.31

Results and Conclusmns

> An average of. 52 3% of hypocotyls produced shoots ustng thlS regeneratlon
pratocol (Table 1): ¢

o | This regeneration system produced an overall mean of 2.08' +1.31 shoots per
hypocotyl (Table 2). / / ; ;

> 85% rootmg and survwal was achleved wrth a mean number of 6 3 roots per
shoot (Data not shown).

»A suocessful adventitious shoot regeneratton and rootmg system has been
] developed for Fraxtnus nigra.

> This protocol prowdes a basis. for development ofa genet|c transformat|on 3

;i system
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