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Fig. 1. Changes in daily mean temperature in 1993 and 1994 and daily precipitation in

1994 during the tuber bulking.

Note. Daily mean temperature : — ; 1994, — ; 1993.

Table 1. Monthly mean temperature and monthly precipitation.

Temperature (C)

Precipitation (mm)

1994 1993 Average over 1994 Average over
30years 30years
July 21.6 18.6 20.2 41 69
August 23.9 19.4 21.7 102 142
September 19.0 16.7 17.2 220 138
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Fig.2. Changes in soil water pressure in the depth of 20 cm and 50 cm during the
water treatment in 1994.

Note. @ : Dry plot, ll : Control plot, & : Wet plot.
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Table 2. The number of tubers and the percentage of second growth tubers at

the harvest.

Variety (V) Norin 1

Konafubuki Significance”

Treatment (T) Control Dry

Wet Control Dry  Wet T \Y

TxV

Number of tubers 9.5 8.3 10.9

(/hill)
Percentage of second 44 58 5
growth tubers (/hill)

7.6 7.3 7.8 * e NS

27 24 7 K >k k **

1) Significance : *** ; 0.1%level, ** ; 1%level, * ; 5%level, NS ; nonsignificant.

Table 3. The percentage of second growth tubers with different type of tuber

deformity® at the hervest.

Variety (V) Norin 1 Konafubuki Significance?
Treatment (T) Control Dry  Wet Control Dry  Wet T vV  TxV
F type (%) 33 49 1 0 12 0 wRx e am
B~E type (%) 1 10 4 27 12 7 ** *

1) F type ; sprouted tubers, B~F type ; the other types of second growth tubers, i. e. twisting of

tubers, ‘knobby’ tubers et al.

2) Significance : *** ; 0.1%level, ** ; 1%level, * ; 5%level, NS ; nonsignificant.
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Relationship between Second Growth of Potato
Tubers and Soil Water Conditions at the Farm of
Hokkaido University in 1994.

Kazuto IwAMA, Hiroki KAWASHIMA, Tadashi KANEKO
(Laboratory of Field Crops, Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan)
Noriaki MOKI and Shinji I[CHIKAWA
(Experiment Farms, Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan)
(Received December 12, 1994)

Summary

Potato tubers, especially in late varieties, showed lots of second growth in Hokkaido in 1994.
Although the second growth associated with high temperature and periods of drought followed by
rainfall, it is not known exactly how temperature and drought relate to cause the second growth. We
started to study the effect of soil water condition on potato growth since 1993. The purpose of this
report is to identify separately the effects of two factors on the second growth on the basis of the results
of this year.

Two potato varieties of late maturity, Norin 1 and Konafubuki, were planted on May 10 in 1994 with
a row width of 75 ¢m and a hill distance of 25 cm at the Experiment Farm of Hokkaido University
(Brown Lowland Soil, Typic Udifluvent). A combination of fertilizers at a rate of 1000 kg ha™* of 7-
11-9 (N, P,0;, K,0) was banded in a row just before planting. Two rain shelters were constructed over
two plots on June 21. One plot (Wet plot) was irrigated twice a week since June 28 until September 13.
Totally 540 mm of water was irrigated. Another plot (Dry plot) and a plot without rain shelter (Control
plot) had no irrigation. Each plot was divided into 3 replications. Soil water pressures at the depth of
20, 50, 100 and 150 cm were measured approximately once a week during the water treatment with
tensiometer. At the harvest on October 14, numbers of tubers and second growth tubers per hill were
recorded with 10 hills per replication.

The daily mean temperature during the bulking period in 1994 was higher than in usual years (Fig.
1, Table 1). It became over 24°C from late July to middle August. The precipitations in June, July and
August were also less. The soils in the depth of 20 cm during the water treatment were continuously
dry in the Dry plot and wet in the Wet plot, while fluctuated from dry to wet in the Control plot after
middle August (Fig. 2). The second growth occurred largely both in the Dry and Control plots
especially in Norin 1, but less in the Wet plot (Table 2). The most of the second growth in Norin 1 was
the sprouted tubers because of unusual break of dormancy during the bulking period (Table 3).

The results indicated that if the temperature was high, the second growth occurred without the
rainfall after a period of drought. Since the second growth did not occur in the Dry plot in 1993 when
the temperature was low, high temperature would be a main factor to cause the second growth. The
soil dryness may accompany with the second growth because of the lack of evaporative cooling under
the high temperature conditions.



