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TI SSUE CULTURE STUDI ES OF NI NE PEA CULTI VARS
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A large nunber of plant cells can be screened for herbicide

of

or tolerance in a relatively small space and a short
tine using tissue culture systems. However, the proper
vitam n, and hornmone concentrations needed to induce

us growth and cell proliferation are not known for nany crop

i es

(3,4,5). Jacobsen et al. (5,6,7) reported that «callus
formation,

regeneration, and in vitro differentiation of peas

(Pisum sativumL.) in tissue culture are not only nedium specific,

but
ment

" Mel rose',
tivar

rite
wat e

Petr

lized for

ster

al so genotypic specific. The purpose of the present experi-
was to develop nedia for good callus formation and cell pro-
liferation of several pea cultivars in suspension culture.

Ni ne pea cultivars were used: 'Scout', 'Paloma', 'Alaska',
"Garfield , and 'Latah' (spring-types), and 'Frogel', 'dacier’

and ' Common' (winter-types). Fifty seeds of each cul -

were surface sterilized for 5 min in 0.5% sodium hypochl o-

and then were rinsed three times with sterilized, distilled
r. Seeds of each cultivar were placed in sterile petri dishes
on Whatman #1 filter paper noistened with 5 m of sterile water.
i dishes were wapped with alumnum foil and placed in a
growth chanber for 3 d at 24C. Seedlings then were surface steri-

ile,

5 mn with 5% sodi um hypochlorite and triple rinsed with

mllipore filtered water. Using aseptic techniques, the

cotyl edons, root, and shoot were renoved from each seedling |ea-
ving only the cotyledonary node. Three cotyl edonary nodes of each

cul t

cont ai ni ng
containing 25 m of Blaydes' nedium solidified with 8 g/
(Table 1). Gowth regulators were used at the follow ng

bot t
of

i var

| es
agar

rates:
acid) at 0.1 nmg/l, 2,4-D (2,A-dichlorophenoxy acetic acid) and NAA
(napht hyl acetic acid) at 1.0 ng/l, and kinetin at 0.5 ng/ 1. Al
nedia were supplenmented with 1.0 ng/l of nicotinic acid, 1.0 ny/l
pyri doxi ne- HO , 10.0 ng/l of thiamne-HC, and 100 ng/l of

of

i nositol.
rpm) and
every

were transferred into 125 m Erlenneyer culture flasks

25 m of liquid nmedium and/or into separate culture

picloram (4-amno-3,5,6-trichloro-2-pyridinecarboxylie

Liquid cultures were placed on an orbital shaker (125
incubated at 24C in the dark. Fresh nmedium was added

15 to 20 d until cells could be inoculated onto prolifera-

tion nmedium Callus cultures were incubated in the dark at 24C

Table 1. Pea cultivars tested in different media and

conbi nati ons of growh regulators used to induce callus formation

Bl aydes' solid B5 liquid MS ligquid
kinetin+ 2,4-D NAA 2,4-0 picloram + picloram picloram +e
kinetin kinetin
Gl aci er Al aska Al aska Al aska Garfield Lat ah
Mel r ose Lat ah Lat ah Gl aci er Al aska Pal oma
Common Garfield Garfield Garfield Scout
Al aska Mel rose Gl aci er Common Common
Lat ah Common Mel rose Mel rose Al aska
Frogel Gl aci er

Scout
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After the cultures were established on induction nedia (15 to
45d depending on cul tivar), subcultures were transferred to proli-
feration media. Cultures initiated on Blaydes' solid medium (1)
were subcultured to Blaydes' liquid nedium that contained 0.5 ny/l
kinetin and 1.0 ng/l 2,4-D or picloram plus kinetin were subcul -
tured to B5 media, which contained kinetin at 0.5 and NAA or 2,4-D
at 1.0 ng/l. Cultures initiated on M5 liquid mediumw th picloram
plus kinetin were transferred to M5 nedium that contained 1.0 ny/l
of NAA and 0.5 ng/l of kinetin. |Inoculumsize from Bl aydes' solid
medi um varied fromthe original explant to 100 ng of callus depen-
ding upon the cultivar. Ten ml aliquots of liquid nedia con-
taining fromO0.2 to 1.0 m of packed cells were used to inoculate
liquid media. Addition of casein hydrolysate at 2 g/lI to proli-
feration nmedia was evaluated for increased cell ©proliferation.
The use of glucose versus sucrose also was conpared with the cul -
tivar Gacier in the B5 proliferation nediumwith 1.0 ng/l NAA and
0.5 ng/l kinetin. Visual evaluations of callus formation and/or
cell suspension formation were nmade every 15 d and were rated from
no formation (-) to good formation (+++).

Table 2. The effect of nedia on induction and
proliferation anong pea cultivars.
Cultivar I nduction Proliferation
Bl aydes' solid Bl aydes' liquid

Gl aci er -
Garfield ++ +
Lat ah ++ -
Scout Tt -
Common -
Frogel +++ +++
Mel r ose +++ +H+
Al aska -

B5/ 2. 4-D B5/ 2. 4- D+K* * B5/ NAA+K
Al aska -
Lat ah -
Garfield -
Gl aci er ++ ++ ++
Mel r ose + + -

B5/ P*** +K B5/ 2. 4- D+K B5/ NAA+K
Al aska B
Common -
Garfield + + +
Gl aci er +++ ++ +++
Mel r ose

MS/ P + K MS/ NAA+K
Al aska -
Conmmon ++ -
Lat ah -
Pa 1oma -
Scout + -

* no callus growth, + poor callus growth, ++ fair callus growth,
+++goodcal usgrowt h.

*xk K =
***P=p

ki netin
icloram.
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None of the media and hornone conbinations used in this ex-
perinment induced <callus in all 9 cultivars. The best callus
growth was initiated on Blaydes' solid nedium for five of eight
cultivars (Table 2). However, only three of the five cultivars
proliferated in Blaydes' liquid nedium Callus was not induced on
B5 nediumw th NAA, but some shoots (not more than 1 per explant)
and roots were induced on Melrose and dacier (data not presen-
ted). Callus growh was induced in the cultivars dacier and Mel -
rose with B5 liquid and 2,4-D. Callus proliferation of dacier
was fair when cells were transferred fromB5 with 2,4-D to B5 with
kinetin and 2,4-D or NAA. B5 plus picloramand kinetin induced
good callus growh in dacier, and when these cells were trans-
ferred, proliferation was fair on B5 with 2,4-D plus kinetin and
good on B5 with NAA plus kinetin. dacier fornmed sone enbryoid-
like structures in the B5 mediumwi th picloram and Kkinetin. VB
medi um wi th picloram and kinetin induced sonme callus in Common and
Scout, but neither cultivar proliferated on M5 with NAA plus kine-
tin (Table 2). Callus growh was not induced in Al aska or
Garfield on M5 nediumwi th picloram There were no differences in
callus growmth of dacier in glucose or sucrose B5 nedium (data not
presented). Two grams of casein hydrolysate/l added to the proli-
ferating nmedia increased cell growth in all cultivars that were
successfully proliferated (data not presented).
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