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mmllcl was the combination of solid MS sup
p)l‘:l:wd plantlets were acclimatized to ereenhouse conditions a
1’;(‘);] <hoot tip tissue culture wore transplanted suceessfully.

dlings were surveyed by the method of indicator plant and en:
cellulose membranes (NCM—ELISA)
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on nitroce - and the viryg-free plantlets of purpl

ato was obtained. /i vitro shoot tip cultyre ¢

an be a useful ool g T .
! : : olinthe provision and consery.
P;'\'iruq-l'rcc plantlets of purple-coloured sweet potato. P id conservation
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mtroduction

Ipomoea batatas (l:") .Lam,, popularly known as SWEEL potato, is a native American
plant belqllg"}g to the famn.ly COpvolvul:aceae, order Polemoniales (Oggema et al., 2007)
and is prlmarll){ produced in Clnpa, which accounts for 80.9% of the world production,
but also in Africa aqd the Am.erlcas (Santa-Maria et al., 200v) Purple-coloured sweet
potatoes developed In Japf{" n 1990s (Yang et al., 20006) anc several reports have
ndicated that the qnthocy.an)ms I purple-coloured sweet potatoes displayed antioxidative
or radical-scavenging activity and exerted severa health-promoting functions in humans
(Konczak-Islam et al., 2003; Suda et al., 2003: Rabah er al., 2004).

Because of the more frequent introduction and exchange of sweet potato cultivars
and clonal propagation, many sweet potato are generally in.fected with viruses such as
sweet potato feather mottled virus (SPFMV), sweet potato mild mottled virus (SPMMV),
sweet potato chlorotic fleck vn'us.(SPCF .V ). sweet potato latent virus (.Sl‘LV) and damage
from virus diseases has become mcreasmgly serious. Sweet potato virus dnseases.causer
declining vield, quality and resistance to m§ects. .Howe\'cr. with the rapid ]Ci([l)alZlSlQl](z[
the natural anthocyanin pigments industry in China, the need for purple-fleshed swee
notato i1s dramatically increasing. |
MJIL;) i(’)j:l'ﬁi?(‘;}i!{:ICLB :::;}C)rzachchs are of potential importance to sweet potato m.mprochlenrtl.
Plant tissue cului‘e and reeeneration techniques are useful in the production ol soﬁmgu on'a\
T i ‘ N ts and are valuable tools I the
variants and the development ol transgenic plants - iiro techniques, a lot of interest
inderstanding of basic plant biology. Since the invent of /n vitro tec :
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Material and Methods

erial and explant preparation: Nodal seg;ncnts (5-3 ¢m) with 1.5 an
mﬂ cr ’ ' . 1 ‘ J 3 y CE e o - g
P)a.ni cen from the apica of purple-fleshec 9\'\\@( potato CV."Zishy N\
were taken iced off. The explants were washed with deter,
~

. : ves Were S a1 : ‘
leaf stalks and lea al segments Were dipped into 70% alcohg) }ent Und,

. ) N el b . 9 = ]lltcs. ']Od
running tap water ol 30 minutes, o vondirblg:drops per 100m) 30
— & ‘\’ . \e
followed by 0.1% HgCls and Tween-3 ( ) for 8.9 min o0

olants were finall iimes with sterilized distilled water. Syrgy.. " The
ziglzms were germina | d on MS (Murashige & Skoog, 1962) sol

tor 30d in a growth cabinet with 12-h photoperiod under cool-v:hnte light (4555
2 +0.5-C. All media were adjusted to pH 5.8, aqd 0.8% (WV) agar anq 3
Zuc)n'glezxf';?é add.ed prior to autoclaving at 121 oC for 20 min (103 kPa).

Shoot tips of pumle-coloured sweet potato 022-10.5 mm ﬁ)blcngtl] were cy f;
sterile seedlings under light microscope al super-¢ efa“ AWPO¥I ench and incubgye
MS solid medium supplemcnted with varying levels o B g 0"¢ Or In combinat:
NAA (Table 1), and the test tubes containing shoot tip were then placed g
culture conditions mentioned above. The num.ber of .ca!ll, buds and roots wys
and the frequency of callus formation, root c!lfferent!atlop and shoot regenergy
calculated after 45d of culture from the initial inoculation time. .

Two factors including BA and NAA, both selected at four different concentray;
levels were studied. The orthogonal table of two factors and‘four levels was seleceq tf)n
studying the two factors and the interaction (BAP*NAA), effects on initiating inducti: r
of callus. roots. buds and rooted shoots (Table 1). Sixteen treatments were arranog
according to the design and the whole experiment was repeated three times, o

\I

Virus detection

The method of indicator plants detection: [pomoea setosa Ker 1s a convenient Indicator
plant to detect sweet potato VIruses. Eighteen seedlings of regenerated plants of purple-
coloured sweet potato were randomly selected. Plantlet was cut in two and the Jowe
section are used as the scion and grafted on a plant of /. setosa.

The method of ELISA: Eighteen seedlings of regenerated plants of purple-coloured
sweet potato were randomly selected. Sweet potato feather mottled virus (SPFMV),

sweet potato mild mottled virus (SPMMV), sweet potato chlorotic fleck virus (SPCFV),
sweet potato latent virus (SPLV), C-6 and C-8 were detected by enzyme-linked
immunosorbent assay on nitrocellulose membranes (NCM-ELISA) according to the
prescribed method of product purchased from Biotechnology Center, Academy of
Agricultural Sciences of Shandong, China. The colour reaction produced by tested
samples were compared with known negative control. '
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’:\1,\1 cects of plant growth regulators On shoot | 071
) Tab“' | Ef ex lants of pur IC-COlOUI‘ed SWeet Otatgi]l}te;f;lgn o ShOOt tlp
AA % of gxplants %o of eXplanty d
P % ! roducing callus l‘Oducin sho /o0 of Producing—
ey 0.00 oS rooted ) S
[ﬂ | 0 : 000 Hootsﬂnlants
0 0.2 V.00 0.00 0.00 k
05 10.23 + 0.60f 0.00 .00
0.8 36.43 £ 0.72e 9.13 £ 0.904 0.00
0 40.03 + 1.564 0.00 Y.13 £ 0.9,
05 02 1000020008 11474 .0 00
0.5 100.00 £ 0.00a 293 + 0 56¢ 11.47 + 49,
0.8 100.00 £ 0.00a 0.00 293 10 564
0 9TOE04® gy Y
0 02 92572042 A 447 0 30c4
0.5 100.00 + 0.00a .80+ 091 0.00
0.8 100.00 + 0.00a 0.00 3.80+0.9]c
s 0 91.33 £ 1.92¢ 16.67 + 0 421 y 0.00
| 0.2 92.23 + 0.64c 0.00 A7 £0.56¢4
0.5 100.00 £ 0.00a 0.00 0.00
0.8 100.00 + 0.00a 0.00 3.00
—enresent means = SE. Values followed by the same | — 00
Vﬂl(;‘(e;s r;fcording to Tukey’s least-signiﬁcant-differencertneZt :::;ea::sltmt venifcantly different o
p<0.
statistical analysis: All expe.riments Were repeated three times Statist;
the results was determined using the least-sjon; -

Results

effects of plant growth regulators on shoot regeneration:
callus begin to form, 15d after inoculation, new byds (Fig.

qumber of emerging calli, buds and roots wag counted after 45d and related re.
calculated are summarized in Table 1.

Analysis of variance (ANOVA): In order to evaluate the <ion:

he significance of the main effects
of hormones (BAP and NAA) and their Interaction

carried out and the results are presented in Table 2, 3, 4. 5. The two factors, namely BAP,
NAA and all interactions between them had significantly d;

root and rooted shoot initiation (p<0.05). BAP had the greatest effect on callus initiation.
followed by NAA and the combination of BAP and NAA; the combination of BAP and
NAA had the greatest effect on bud nitiation, followed by NAA and BAP; NAA had the

greatest effect on root initiation, followed by the combination of BAP and NAA and BAP;

the combination of BAP and NAA had the greatest effect on rooted shoot induction,
followed by BAP and NAA.

The best medium for bud induction was the combination of solid MS supplemented

with BAP (1.0 mg 1™"). The best medium for rooted shoot was the combination of solid
MS supplemented with 0.5 mg I BAP and 0.2 mg I' NAA

.



plants of purple-coloured sweet potato,

t tip explant and bud appeared on the surface of cay afle
 after |5

nlsal:l?l(::t e purple-coloured sweet potato’ (VIS without pop, ;B
containers with sterile.sml after 45d; D, MlérOpropagate d Plan(:n'e): 0
: vermiculite and sand 1n equal proportions after 53d. N oy
lantlet: When grown on .the abo.ve selected begt med

. 16 times In a month pCI'IOd, which meant that 4 ir Um, 2
. <hout | 6% times per year under proper conditions (Fgle bug
um, purple-ﬂeshed sweet potatoes grow very well, rooted readilyl% IB)
tration NAA OF without hormone. The footed plantlets were transfn MS
to containers with sterile soil (F1g. 1C) and m?(;ptalned under high hym; ditye:ed
acclimatized 1n a mist house for twp .weeks. .Huml Ity Was red.uce.d graduauy, o tl}:d
plants were cansferred to pots containing a.mv.cture of soil vermiculite and sanq j, : ¢
proportions (Fig. 1D). There was no mortality in the transplanted plants, and 4] Plan?lzil
appeared healthy and normal. Young purple-fleshed sweet potatoes were plangeq j, thS
field very successfully. e

The results of viruses detection: After about 15d, obvious symptoms, such as .
curled or wrinkled leaves, vein clearing, were observed in the leaves on three o iafu;

hteen seedlings of sweet potato, 1t suggests that its correspongs
Ing

setosa grafted in the e1g .
fected by virus and the three seedlings were throwy 4y,
dy

cuttings of sweet potato are In

immediately.
e. the result of NCM-ELISA show that four samples among ] ¢,
¢

At the same tim
eighteen samples indicated posItive reaction, which meant that the four samples fajleq i,

virus elimination and were thrown away.

Discussion

As far as plant regeneration 1S concerned, the sweet potato 1s recalcitrant. There 3
sev;ral reports of In vitro organogenesis in sweet potato using explants derived frore
various organs and tissues, such as stems, petioles, leaves and roots, the frequenc n;
regeneration has been very low and callus cultures do not produce any shoots (Hendefs ]
et al., 1.983; Kuo, 1991; Sihachakr et al., 1997). However, the present study indicated tlf Ii
shoot tip cultures not only directly produce callus, adventitious bud and root, but alsi)

produce rooted shoots.
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Pk

idered to be one of the most useful cytokinins for achievine the
4 microprogation of. the plants (Stfaan et al., 1994:). Yucesan ebt al

(;607) reported the expgimmzjts using \:/.itl.oof cich.ory as materials and involviné
mbinations of two auxins an two. cyto <Inins, the 1 gsults showed that auxins, when
.4 alone, had no effect on shoot induction since either NAA or IAA produced no
2;00[5 i all. Both types of cytokinin, when used alone, were able to produce shoots and
3P was more effective. Ali et al., (2008)found l.hat the best shoot induction response of
e genotype of sugarcane (CP 77,400) was obtamed on MS medium supplemented with
(0me ! BAP. These findings were consistent with the results of our experiments. Most
regengration was observed only on explants with BAP (Table 1). Maximum regeneration
of shoots (20.83%) was observed when 1.0 mg | ' BAP was included in MS medium.
Kong et al., (2003) reported that MS medium supplemented with 0.1-0.5 mg "' NAA
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