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ABSTRACT: Dormant tubers of two potato cultivars Kufri Jyoti and Kufri Chandramukhi were treated for 7 days with
5,10, 15 and 20% CO, concentrations at 18 + 1°C and 90-95% RH, and compared with GA treated tubers and with
untreated tubers serving as control. During subsequent storage at the same temperature and RH, dormancy duration
was reduced by 20 days with CO, treatment and by 35 days with GA treatment. In Kufri Jyoti, GA treatment caused
2.6 fold increase in the concentration of reducing sugars and 0.8 fold increase in total sugars in the apical half of the
tubers leading to early release of dormancy in apical buds but this increase in sugar content was not observed in the

basal half where the buds remained dormant.
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Generally, only one potato crop is grown in tropi-
cal and sub-tropical countries during winter and
in temperate countries during summer. Therefore,
there is a sufficient time gap between two crops and
there is no need to break dormancy since it is natu-
rally broken in storage. However, there are localities
like Punjab and Tamil Nadu in India where two suc-
cessive crops are raised with a time gap of 2—3 weeks
between them and the seed for the second crop
comes from the harvest of the preceding crop. In
such cases, dormancy breaking is essential. Several
chemicals like gibberellic acid, thiourea, carbon-
di-sulphide and rindite are used for breaking tuber
dormancy (REUST, GUGERLI 1984). GA treatment is
commonly used in countries like India for breaking
tuber dormancy since it is not toxic, unlike rindite.
An increase in CO, concentration in the storage
atmosphere is reported to shorten the dormancy
period of potato tubers (BURTON 1968). Treatment
with 20% CO, for 7 days was found to be as efficient
as rindite treatment for breaking tuber dormancy
(REUST, GUGERLI 1984). Enhanced dormancy re-
lease was observed with a 7-day treatment with 20%
CO, by CoLEMAN and MCINERNEY (1997). The
ability of higher concentrations of CO, to break dor-
mancy has resulted in the exploration of a possibility
of using this as an alternative to chemical treatment.
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The aim of this investigation was to see how effective
CO, treatment is in releasing the dormancy of two
popular Indian cultivars and to compare its efficacy
with that of GA treatment, commonly used in India
for breaking tuber dormancy.

MATERIAL AND METHODS

Potato tubers of two cultivars Kufri Chandramulkhi
(early duration [70—-80 days] variety with large, oval,
slightly flattened white tubers having fleet eyes) and
Kufri Jyoti (medium duration [90—100 days] variety
with large, oval white tubers having fleet eyes) were
grown at the Central Potato Research Institute,
Shimla, India, during 2002. Seed tubers weighing
50-75 g were planted on 19* of April and the crop
was raised following the recommended package
of practices. Haulms were cut on 5" of September
and 10 days were allowed for the setting of skin.
Tubers harvested on 15" of September were cured
at 18—20°C for one week and well-cured tubers were
exposed to different CO, concentrations for 7 days
by storing in CO, incubators (W TB Binder, Tuttin-
gen, Germany) maintained at 5, 10, 15 and 20% CO,
concentrations. The temperature of CO, incubators
was maintained at 18—-20°C and at RH 90-95%. Af-
ter 7 days, the tubers were taken out of CO, incuba-
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tors and stored in a BOD incubator with humidity
control, maintained at 18—20°C and 90-95% RH. For
comparison with gibberellic acid (GA) treatment,
tubers were treated with 1 ppm GA, for 1 h, after
making 3—4 cuts of about 2 mm deep on each tuber.
The treated tubers were dried at room tempera-
ture and stored in a BOD incubator with humidity
control. All the above treatments were replicated
thrice and each replication consisted of 30 tu-
bers. Tubers were stored in egg trays and placed
in such a manner that the rose end was facing up-
ward. Observations were recorded on number of
sprouts per tuber, length of the longest sprout and
mean sprout length. Tubers were checked for the
appearance of sprouts on alternate days and the
appeared sprouts were measured daily until the
length of the longest sprout reached 2 mm. Dor-
mancy period was counted from the day of haulm
cutting and was considered as released when 80%
of the tubers had at least one sprout longer than
2 mm (VAN ITTERSUM, SCHOLTE 1992). For study-
ing the effect of CO, treatment on sprout growth
and sugar content, observations were started when
the tubers had 0.5-0.9 cm long sprout (0 day) and
thereafter observations were recorded after 7, 15
and 30 days during storage at 18—20°C and 90-95%
RH. Reducing sugar content was determined by
the method of NELsoN (1944) and total sugars
were determined by the Anthrone method (VAN
HANDEL 1968). Statistical analysis was done using
MSTAT (4.0 C) package.
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Fig. 1. Effect of CO, treatment
on dormancy of potato tubers of
cultivar Kufri Jyoti

204 CO, GAS
4 ) Fig. 2. Effect of CO, treatment on
2o 00, GAS

dormancy of potato tubers of cul-
tivar Kufri Chandramukhi

RESULTS

The dormancy duration was 97 days in control
tubers of Kufri Jyoti (Table 1) and it was reduced to
62 days with GA treatment. While treatment with
5% CO, had a low effect on dormancy duration, 10,
15 and 20% CO, treatments reduced it to 77 days. In
control tubers of Kufri Chandramukhi, dormancy
duration was 97 days and it was reduced to 68 days
with GA treatment. Treatments with 5, 10 and 15%
CO, concentrations had low effects on the dormancy
duration of Kufri Chandramukhi but treatment with
20% CO, reduced it to 77 days. Treatments with dif-
ferent CO, concentrations had no significant effect
on the number of sprouts per tuber in Kufri Jyoti but
in Kufri Chandramukhi, treatment with 20% CO,
increased the number of sprouts significantly in
30 days after dormancy release (Table 1). GA treat-
ment increased the number of sprouts significantly
in Kufri Jyoti but not in Kufri Chandramukhi (Figs. 1
and 2). Kufri Jyoti had a significantly higher number
of sprouts than Kufri Chandramukhi. The long-
est sprout was longer in tubers treated with 5 and
10% CO, for one week as compared to 15 and 20%
(Table 1). However, there was no significant difference
between 5 and 10% CO, treatments, and between
15and 20% CO, treatments. No significant difference
in sprout length was observed in 30 days. The sprout
length was significantly higher with GA treatment
and Kufri Jyoti had longer sprouts than Kufri Chan-
dramukhi. The mean sprout length was significantly
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higher with 5% CO, as compared to other treatments
(Table 1). There was no difference in weight loss in
tubers treated with different concentrations of CO,,
7 days after the treatment but in GA treated tubers
the weight loss was significantly higher (Table 1).
The higher weight loss in GA treated tubers in
the first 7 days after treatment could be attribu-
ted to the incisions made to facilitate the entry
of GA. However, after the wound healing,
there was no difference in the weight loss
between control and GA treated tubers. The weight
loss was higher in tubers treated with 5% CO, until
dormancy release but 30 days after the dormancy
release, there was no significant difference in weight
loss (Table 1).

Reducing and total sugars were determined in
the apical and basal halves of the treated tubers.
The reducing sugar content in the apical half of GA
treated tubers was significantly higher than that
in other treatments, 7 days after the treatment
(Table 2). There was no significant difference be-
tween treatments in the basal half of the tubers.
At the release of dormancy, the reducing sugar
levels were higher in the apical half of the tubers
in control, GA treatment and 5% CO, treatment, as
compared to treatments with the other three CO,
concentrations. The reducing sugar level was slightly
higher in tubers treated with 15% CO, as compared
to the other three CO, concentrations. However,
the sugar levels in CO, treated tubers were lower
than those in control. Total sugars were also maxi-
mum in the apical half with GA treatment, 7 days
after treatment. Among the CO, treatments, it was
higher with higher CO, concentrations. In the basal
half, it was higher in GA treated and control tubers
in Kufri Jyoti, but no large difference was observed in
Kufri Chandramukhi. At dormancy release, the total
sugar content in Kufri Jyoti was higher in control and
GA treated tubers.

DISCUSSION

Treatment with 20% CO, was effective in hasten-
ing dormancy release in both the cultivars but was
less efficient compared to GA treatment. REUST and
GUGERLI (1984) found that 20% CO, treatment was
as efficient as rindite treatment and COLEMAN and
MCINERNEY (1997) observed that in the presence of
ethylene, the effectiveness of 20% CO, was compara-
ble to Bromoethane in enhancing dormancy release.
But we observed that GA treatment was more effec-
tive than 20% CO, in hastening dormancy release.
In addition, it also increased the number and length
of sprouts. CO, treatment for 7 days had no effect
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on sprout number indicating that short-term treat-
ment does not affect sprout number whereas in an
earlier experiment we observed an increase in sprout
number when tubers were treated with 5% CO, for
60 days (SinGH, EzZekIEL 2001). Treatment with
15 and 20% CO, reduced the length of the longest
sprout. COLEMAN (1998) also observed a reduction
in the length of the longest sprout with 20% CO,,.
Inhibition of sprout growth was reported when tu-
bers were stored at 5°C with 9.4% CO, (KHANBARI,
THOMSON 1996) and at 10°C with 15 and 20% CO,
(BUrRTON 1989). Mean sprout length was stimulated
by 5% CO, treatment but inhibited by 10, 15 and
20% CO, treatments. It was reported that at a stora-
ge temperature of 10°C, continuous exposure for
16 weeks to 5% CO, stimulated sprout growth,
10% CO, decreased sprout growth and 15 and 20%
CO, inhibited sprout growth (BURTON 1989).

GA treatment resulted in 3.8 fold increase in
reducing sugar and 0.8 fold increase in total sugar
content in the apical half of tubers leading to early
release of dormancy in buds located in the apical half
but this increase was not observed in the basal half,
where the buds remained dormant. Butin CO, treat-
ed tubers a considerable increase was observed only
in 20% CO, treatment in Kufri Chandramukhi while
in the other treatments there was a small change in
the reducing sugar level. COLEMAN (1998) obser-
ved increased levels of glucose and fructose with
60% CO, treatment but not with 20% CO,. However,
20% CO, treatment resulted in a slight increase in
sucrose content. Increased sugar levels may not be
the cause of dormancy release (EMILSSON, LIND-
BLOM 1963) but the increased availability of sugars
is essential for subsequent sprout growth. GA treat-
ment resulted in the accumulation of sugars which
were utilized by growing sprouts at the release of
dormancy and this was reflected in the low level
of reducing sugars in the apical half of GA treated
tubers at the release of dormancy.
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Vliv osetfeni CO, na délku dormance, rist klicka a obsah cukri

u dvou kultivara brambor

ABSTRAKT: Hlizy dvou kultivart brambor Kufri Jyoti a Kufri Chandramukhi jsme ve fazi dormance o$etfovali po dobu
sedmi dnfi 5, 10, 15 a 20% koncentraci CO, pfi teploté 18 + 1 °C a 90-95% relativni vlhkosti. Tyto hlizy jsme porovndvali
s hlizami oSetfenymi GA a s neoSetfenymi hlizami, které slouzily jako kontrola. V pribéhu nasledného skladovani pri
stejné teploté a relativni vlhkosti se délka doby dormance zkratila o 20 dni pii osetfeni CO, a o 35 dnii pfi odetieni GA.
U kultivaru Kufri Jyoti osetfeni GA zptsobilo 2,6ndsobné zvyseni obsahu redukujicich cukr a 0,8ndsobné zvyseni obsahu

vvvvvv

dormance. Naproti tomu zadné zvy$eni obsahu cukrt jsme nepozorovali v bazdlni ¢asti hliz, kde ocka neklicila.

Klicova slova: brambory; ovlivnéni dormance; koncentrace CO,; délka klick(i; hmotnostni ztrata; redukujici cukry; celkové

cukry
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