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Fig. 1. The changes in root dry weight and LAI during the growing season.
Note. (O : Shimamatsu, a : Sapporo.
Table 1. Morphological characteristics of root and shoot at the full leaf expanding
stage in two locations (Shimamatsu and Sapporo).
Maximum Maximum
Variet Earli- root Number of roots Ler‘lgth of stem Nfumber
anety ness?  diameter stem diameter ~ ©f stems
(mm) (/ hlll) (/stem) (cm) (mm) (/hill)
ghimamatsu
Priekulskii-rannii vE 0.9 96 36.9 26 8.1 3.0
Danshakuimo E 1.3 129 37.7 41 10.8 3.6
Shiretoko L 1.5 89 29.6 73 12.5 3.2
Norin No. 1 L 1.6 145 33.4 65 12.3 4.4
Mean 1.3 115 34.4 51 10.9 3.6
Sapporo
Priekulskii-rannii vE 1.0 69 24.7 33 9.1 3.0
Danshakuimo E 1.5 121 26.6 45 12.4 4.6
Shiretoko L 1.8 115 33.0 110 16.4 3.5
Norin No. 1 L 1.9 144 34.2 84 14.5 4.3
Mean 1.6 112 29.6 68 13.1 3.9
Significance?® ok NS ok *k *k NS
1) vE: very early, E: early, L: late.
2) Differences between locations. **: 1 % level.
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Table 2. Mean growth rate of root dry weight and leaf area, and days from
sprouting to the maximum stages in root dry weight and leaf area.

Root DW GR Leaf Area GR Days from sprouting
Variety Location? (mg/m?/day) (cm?/m?/day) to maximum stages in
(0-30)»  (30-max)®  (0-30)2  (30-max)¥ Root Leaf
Prickulskii-rannii SH 114 7 347 146 31.4 42.3
SA 163 14 393 363 32.8 46 b
Danshakuimo SH 163 11 510 245 46. 4 50.0
SA 247 46 537 238 46.9 63.6
Shiretoko SH 253 45 543 308 56.5 60.5
SA 314 101 543 253 66.1 81.0
Norin No. 1 SH 413 101 667 365 55.3 58.5
SA 374 115 530 107 72.6 88 #

1) SH: Shimamatsu, SA: Sapporo.

2) Sprouting (day 0) to 30 days (initial flowering).
3) 30 days to maximum stages in root DW or leaf area.

1) Days from sprouting to last sampling.
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Table 3. Simple correlation coefficients among root, leaf and tuber yield.

Days from sprouting

Root DW GR Leaf Area GR .
to maximum values
(0-30) (30-max) (0-30) (30-max) Root Leaf
Root DW Duration? 0. 92%* 0. 97** 0.69 0.58 0. 95%* 0.91**
Leaf Area Duration? 0.81* 0.90%* 0.52 0.62 0. 93%* 0.97*%*
Fresh Tuber Yield 0. 85** 0.91** 0.72* 0.45 0. 98** 0. 95%*
1) 30 days after sprouting to leaf yellowing.
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Differences between Locations in Root System of Potato Plants

Kazuto Iwama, Kimio Nakaseko, Kanji Goron
and Yukio NisHIBE*
(Faculty of Agriculture, Hokkaido University, Sapporo 060 *Polato Breeding
Center, Hokkaido National Agricultural Experiment Station, Eniwa 061-13)

Summary

Differences between locations in potato root system were studied with four varieties.
Climatic conditions in two locations were almost same, though soil types were different:
Soil of Sapporo and Shimamatsu were alluvial clay loam and volcanic ash sandy loam,
respectively. Root dry weight of surface soil (depth to 30 cm), leaf area and tuber
drv weight were measured biweekly during the growing season. Growth rate, duration
of increase, maximum value and duration of root DW and LAI were calculated from
quadratic regression curves fitted to raw data.

Maximum values in root DW and LAI were greater in Sapporo than in Shimamatsu
(Fig. 1). Two values showed highly significant correlation (r=0.951**). Differences
were also found in morphological characteristics of root and shoot (Table 1). Root
diameter, stem diameter and stem length were significantly greater in Sapporo. Number
of root per stem, however, were greater in Shimamatsu.

Differences in maximum root dry weight between locations were based on root
growth rate in early varieties, and on root growth rate and duration of root increase
in late varieties. On the other hand, differences in maximum LAI were attributable
not to growth rate but to duration of leaf increase which was longer than duration of
root increase (Table 2).

Greater maximum root dry weight in Sapporo delayed leaf senescence, and root
dry weight duration during tuber bulking period was coerrelated with leaf area dura-
tion (Fig. 3). Greater root dry weight duration and leaf area duration in Sapporo
did not increase tuber bulking rate (Fig. 5), but prolonged duration of tuber bulking
and increased tuber yield (Fig. 4).

If root system increases rapidly or longer, then leaf growth also continues longer,
thus leaf senescence might be delayed. It should result in long maintenance of tuber
bulking and increase of tuber yield.
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