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ABSTRACT : 1t is important to accelerate rooting and
establishment of seedlings after transplanting for higher
dry matter production and tuber yield in sweet potato cul-
tivation. Therefore, this study was conducted to obtain
some information about the effects of vine-cutting holding
on rooting and plant growth after transplanting. Vines
were cut 20~25 cm long and stored for 1, 3, 5, 7 or 9 days
in a shade room at 20+ 0.5°C, RH 68 + 1%. Peroxidase
activity in the vine cuttings increased as the holding period
increased and the highest catalase activity was detected in
the 5-day holding. Length of main vine, number of branches
and nodes on main vine also increased in the 5-day hold-
ing. There was little difference in the diameter of main
vine among the various holding periods. The data obtained
indicate that transplanting of vine cuttings after 5-day
holding could promote rooting and vine growth.
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weet potato is a crop that has potential to produce larg-

est dry matter per unit area. Sweet potato also contains
phytochemicals of nutritive and functional benefits, so it has
great potential as resources for favorite and functional foods
(Kim et al., 1995; Ravindran et al., 1995). Cultivation of
sweet potato, however, need much efforts such as raising
seedlings and transplanting. Furthermore, the suitable sea-
son for transplanting is dry and busy for rice farming caus-
ing competition for labor. Dry weather may cause poor
rooting and plant establishment after transplanting of vine
cuttings.

Quality of vine cuttings is very important in potato culti-
vation because it directly influence on rooting and plant
growth. There are mixed results on the effects of holding of
vine cuttings. Higher tuber yield was obtained when the vine
cuttings were planted right after cutting no later than the lat-
ter part of May. And no tuber yield decrease was observed
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with up to 3-day holding of vine cuttings before transplant-
ing (Agricultural Demonstration Station (ADS), 1918). But
several reports indicated that holding of vine cuttings before
transplanting increase plant growth and yield. Nakatani et al
(1987) and Jeong (1996) reported that planting of vine cut-
tings after 5- to 10-day holding increases yield compared
with planting right after preparation of vine cuttings. Yield
increased 2% with 5- to 10-day storage of vine cuttings but
decreased 1% with 15-day storage (ADS, 1918).

More research is required to address variable results on
the effects of holding conditions on yield and lack of infor-
mation on the physiological changes in vine cuttings during
holding. This work was carried out to examine the effects of
holding period on rooting and plant growth as well as on
biochemical changes of vine cuttings during storage.

MATERIALS AND METHODS
Plant materials and holding treatments

Tubers of Zami (Mokpo 29) and Sinhwangmi (Mokpo
30), which were obtained from Mokpo Experiment Station,
Rural Development Administration (RDA) in 1999 were
planted on a fermentation hot bed maintained at 30 + 0.5°C
on Feb. 20 in 2000. Vines after 90 days of planting were
used for the preparation of vine cuttings. Vines were cut
20~25 cm long and stored for 1, 3, 5, 7 or 9 days in a shade
room at 20+ 0.5°C, RH 68 + 1%.

Soil analysis and field preparation

Soil of the experimental field (Ilim village, Myoungduk-1i,
Soyang-myeon, Wanju-gun, Korea) was analyzed according
to soil analysis method (RDA, 1983). Physical and chemical
characteristics of soil were as in Table 1. Average pH was
6.3 and organic-matter content was 2.15% that is higher than
the average of Korean upland soil (Hwang et al., 1997; Hong
etal., 1972).

Field rows were prepared three weeks before planting by
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Table 1. Physical and chemical properties of soil in the experimental field.

pH oM T-N T-P Ex. cations (cmol/100 g) CE.C Soil texture
(1:5H,0) (%) (mg/kg) (mg/kg) K Na Ca Mg (cmol/100 g)
6.3 2.15 1154.3 400.0 1.25 1.75 3.87 2.25 9.88 CL
plowing after total layer application of fertilizer, N-P,Os- iments from RDA (1995).
K;0: 2.7-6.8-19.8 (kg/10 a) and mulching with black plas-
tic film. RESULTS AND DISCUSSION

Enzyme activity assay

Vine cuttings were ground under liquid N, and one gram
of tissue powder was homogenized with 3 ml of the extrac-
tion buffer and 40 mg of polyvinylpolypyrrolidone in a chilled
mortar and pestle. The homogenate was centrifuged at
12,000 g for 20 min and the resulting supernatant was used
as protein source. Protein contents were determined by the
method of Bradford (1976) with bovine serum albumin as a
standard.

The protein extracts prepared for protein analyses were
also used for peroxidase activity assay. Protein extracts for
catalase were prepared by the same procedure except the
dithiotreitol (DTT) which was substituted for B-mercaptoet-
hanol. Thirty pg proteins in the extracts were used for activ-
ity analysis otherwise indicated. Peroxidase activity was
assayed in a reaction mixture consisting of 50 mM potas-
sium phosphate, pH 6.4, 0.3 mM guaiacol, 0.14 mM H,0,
as described by Chance and Maehly (1955). Catalase activ-
ity was assayed by determining the rate of change in the
absorbance at 240 nm in a reaction mixture consisting of 50
mM potassium phosphate, pH 6.9, 11.6 mM H,0; and 10
mM DTT at 25°C (Beers and Sizer, 1952).

Rooting and growth analysis

After the holding, the apical and basal parts of the vine
cuttings were cut into smaller vine cuttings to contain 3
internodes. The smaller vine cuttings were planted in 7 cm
diameter plastic pots filled with peat moss and grown in a
glass house maintained at 27 £ 2°C, RH 58 £+ 1%. Rooting
and root growth were examined 14 days after transplanting.

After holding treatment, the vine cuttings (approximately
20-25 cm, 25 g and containing 6-7 nodes) were transplanted
in the field. The vine cuttings were planted at 70 cm> 30 cm
spacing on May 27 in 2000. Ten cuttings were planted per
treatment with 3 replications at randomized block design and
rigated immediately after planting. Growth characteristics
were determined 3 times from 30 days after planting at 15-
day intervals. At harvest, length of vine was determined
according to the examination protocol for agricultural exper-

Effects of holding on peroxidase and catalase activity

Peroxidase activities in 1-day holding were 26.7 and 17.7
mol/ug protein for Sinhwangmi and Zami, respectively.
Activity in Sinhwangmi was 9 mol/ug higher than that in
Zami (Fig. 1). As the holding period increased, the peroxi-
dase activities increased especially in Sinhwangmi. In 9-day
holding treatment, the activity was 267 and 232% higher
compared with that in 1-day holding treatment in Sin-
hwangmi and Zami, respectively. Similar increase in peroxi-
dase activity was reported in tobacco plants under non-
biological stresses such as dryness, high salinity, wounding
and air-pollutants (Yun, 1998).

Catalase activities increased as the holding period increased
up to 5 days and the activities decreased after 7-day holding.

80

70
—a— Sinhwangmi

€0 —- Zami

50
40

30

{mol/ug protein/min)

20

1 3 5 7 9
Holding period (days)

Fig. 1. Changes in peroxidase activities in vine cuttings under the

various holding periods.
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Fig. 2. Changes in catalase activities in vine cuttings under the
various holding periods.
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The activities in 5-day holding were about 2-fold higher than
those in 1-day holding to be 36.3 and 58.2 mol/pig protein in
Sinhwangmi and Zami, respectively (Fig. 2).

Pattern of catalase activity was different from that of per-
oxidase in that the activity increased as the holding period
increased up to 5 days but decreased thereafter. Contrary to
the peroxidase activity, the catalase activity was higher in
Zami than in Sinhwangmi.

Effects of holding on rooting and vine growth

Fresh weight of vine cuttings decreased as the holding
period increased. Fresh weight under 5-day holding was 51.9
and 43.8% of that under 1-day holding treatment in Sin-
hwangmi and Zami, respectively (Fig. 3). Reduction rate of
fresh weight of Zami was higher than that of Sinhwangmi.

The effects of holding periods on rooting on the trans-
planted vine cuttings are shown in Table 2 and Fig. 4. In 1-
day holding treatment, length of root, number of root, fresh
weight of root on apical part of vine cuttings were 2.86 cm, 5
ea and 1.6 g, respectively, with no deciduous leaves. Those
values increased till 5-day holding treatment. These are sim-
ilar to Nakatani's results in that 5- to 10-day holding treat-
ment were effective for rooting and tuber root formation
(Nakatani et al., 1987). Taken together, 5-day holding treat-
ment was better for rooting and root growth on transplanted
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Fig. 3. Changes in the fresh weight of vine cuttings under the
various holding periods.

vine cuttings than any other holding treatments.

Length of main vine of Sinhwangmi 30 days after trans-
planting was 76.5, 88.6,96.2,92.7 and 45.8 cmfor 1, 3, 5, 7,
9 days of holding treatment, respectively. Vine length was
longer in 5- to 7-day holding treatment (Table 3). Length of
main vine 45 days after transplanting was similar to that 30
days after transplanting. Similar effects of holding on vine

Fig. 4. Effects of apical part on the vine cutting under the various
holding periods on rooting in Sinhwangmi.

Table 2. Changes in rooting ability of vine cuttings under the various holding periods in Sinhwangmi.

HP 1 3 5 7 9

Part A B A B A B A B A B
NDL (unit) 0 0 0 1 0.5 1.3 1 1.5 1.3 2
LR (cm) 2.86 5.34 3.46 5.58 6.09 721 537 4.84 5.86 3.67
NR (unit) 5 23 7 22 13 27 24 9 20 11
FWR (g) 1.6 5.6 22 6.1 39 9.2 5.8 3.6 57 1.4

HP : Holding periods, Part : Position of vine cuttings, NDL : Number of deciduous leaves, LR : Length of root, NR : Number of roots,
FWR : Fresh weight of root, A : Apical part of vine cuttings, B : Basal part of vine cuttings.
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Table 3. Effects of the various holding periods of the vine cuttings on vine growth in Sinhwangmi.

HP 1 3 5 7 9 cVv L.S.D
DT (days) 30 45 30 45 30 45 30 45 30 45 @ T 5% 1%
Kk
@g (Zgi)s)T 225(?5 (1?2:3) (ggé) (19265.28) 1(;%77.1) (19221'.71) égg:?) (gg:g) (}gi:;) 9.16 1807 12.78 1699
Ii?nits) (1%3) (137;; (93.'5) (145.3) (11642) (1236.6) (161-65) (1373'.59) (62}) (1022(1)) 2099 407 141 188
m (2136'(}) (143&;) (1%)‘;.65) (1431;(5)) (12&.13) (1362%) (1%%%9) (122:3) (ég:?) (13;42‘) 1652 474 493 656
Eﬁl‘)v (10(5?)())8 (1(?4.512)9 (1(§)i.562)1 (10(31'.593)3 (1(())55.32)5 (18'35.33g (9%.56(;6 (135.512)4 (9%9)6 (10%.5;5 7.35220.681* 0044 0058

"Percentage reference value at 30 days after transplanting.

HP : Holding periods, DT : Days after transplanting, LMV : Length of main vine, NB : Number of branches, NNMV : Number of nodes on

main vine, DMV : Diameter of main vine.

Table 4. Effects of the various holding periods of the vine cuttings on vine growth in Zami.

HP 1 3 5 7 9 LSD
cv

DT F

30 45 30 45 30 45 30 45 30 45 (%) 5% 1%
(days)
LMV 722 1691 685 1696 719 1802 676 1693 562 1510
m)  (100)) (2342) (948) (2349) (99.5) (249.6) (93.6) (2344) (77.8) (0.1) 22’8 108 3393 4513
NB 19 76 22 108 33 76 178 56 06 48
mits)  (100) (400) (1158) (5648) (173.6) (400) (93.6) (2947) (31.6) (2526) 200> T8I™ 245 334
NNMV 188 315 185 318 194 334 163 304 142 274
anits)  (100) (167.7) (984) (169.1) (1032) (177.7) (86.7) (1617) (755 (1457) 165 193 475 648
DMV 0274 0285 0271 0297 0298 0345% 0278 0313 0267 0281
©m)  (100) (104) (989) (1084) (1088) (1259) (1015) (1142) (974) (026 /=02 O11** 0029 0.039

TPercentage reference value at 30 days after transplanting,
HP : Holding periods, DT : Days after transplanting
For other abbreviations, see Table 3.

growth was reported by Nakatani et al. (1987). Similar
effects of holding was observed in number of nodes and
number of branches on main vine as in length of main vine.

Length of main vine of Zami 30 days after transplanting
was 72.2, 68.5, 71.9, 67,6 and 56.2 cm for 1, 3, 5,7, 9
days of holding treatment, respectively (Table 4). Little
difference in main vine length was observed except at 9-
day holding treatment. Main vine length in 45 days after
transplanting was similar to that in 30 days after trans-
planting except in 5-day holding treatment where main
vine length was longer than in any other treatments.

However, moderate difference was observed in number
of branches between the treatments. Number of branches
30 days after transplanting was 1.9 in 1-day holding com-
pared to 3.3 in 5-day holding. Similar tendency of hold-
ing effect was observed in number of nodes on main vine
and diameter of main vine. Taken together, best vine
growth was observed in 5-day holding treatment.

The results indicate that holding of vine cuttings 3 to 5
days promotes rooting and plant growth. Therefore, vine

cuttings can be stored 3 to 5 days without yield loss in case
transplanting of vine cuttings is not allowed right after pre-
paration due to weather conditions or labor competition.

It is of interest to examine the physiological and biochem-
ical mechanisms of stimulatory effects of holding on vine
cuttings.
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