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Table 1. The date of planting, sprouting and flowering during ten years.

T Earliest Latest
1)
Mean SD year vear
"~ Planting May 8 6.2 April 27 May 15
Sprouting
Danshakuimo June 6 2.3 June 2 June 9
Norin No.1 June 4 2.3 May 31 June 3
Benimaru June 3 2.1 May 30 June 5
Flowering
Danshakuimo July 3 2.3 July 5 July 12
Norin No. 1 July 8 2.4 July 5 July 12
Benimaru July & 2.5 July 5 July 13
1) SD : Standard deviation (days).
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Fig. 1. Changes in mean, standard deviation (SD) and coefficient of variation (CV)
of shoot fresh weight (Shoot FW) over ten years during the growing season.
Triangle, circle and square symbols indicate Danshakuimo, Norin No. 1and
Benimaru. respectively. The same symbols indicating the varieties are used in Figs.
2,3, 5, 6and 7.
Table 2. Simple correlation coefficients among varieties in shoot fresh weight.
July 1 July 15 July 29 Aug. 12 Aug. 26 Sep. 9 Sep. 24
Danshakuimo :
Norin No. 1 0.690* (y.821** 0.890** ().892** 0.625
Benimaru 0.553 (0.864** (.880** (). 828** (). 755>
Norin No.1:
Benimaru ().748* 0.778** (0.877* ().836%* 0.567 ).688* ().879**

* . Significant at 5% level, **: Significant at 19 level.
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The changes in mean and standard deviation (SD) of growth rate

of shoot fresh weight (Shoot GR) over ten years during the growing

season.
*Sp : Sprouting.

Table 3.

Simple correlation coefficients of shoot fresh weight at each sampling date with the days

after sprouting and the growth rate of shoot fresh weight during each period.

Shoot growth rate

Days -
Date aftz,r Sprout- July 1 July 15 July 29 Aug. 12 Aug. 26 Sep. 9
. 1t 0 ) 0 )
sprouting }lu;]’ytl) Jug_\' 15 Juﬁf\' 29 ALtlg. 12 ALtl;{ 26 Set; 9 Setlg) 24
Danshakuimo
July 1 0.084 0.931** 0.496 —0.605 —0.834**  —0.020
July 15 —0.131 0.780** 0.951**  ~0.155 —(}.558 -0.345
July 29 -(). 385 1.706* ().981** 0.100 —0.423 -0.319
Aug. 12 —0.448 00.526 (0.963** ().281 -0.154 —{).422
Aug. 26 —().642* .608 ().688* ().363 —0.372 —0.343
Norin No. 1
July 1 ().566 0.953**  —0.030 —0.448 —0.626 0.082 —-().136 ~0.074
July 15 0.088 0.676* ().765** 0.011 —0.805** —0.327 —0).456 —0.309
Jyly 29 (). 350 ().346 (.847** ().622 —0.765**  —0.435 -().451 ~=(}.389
Aug. 12 —0.818** —0.097 0.765** ().728* —().142 ~-0.133 —0.463 —.278
Aug. 26 —().752* ().068 0.299 0.385 0.236 0.580 -().625 0.093
Sep. 9 —=0.715*  —0.213 —().064 0.352 0.503 0.365 0.210 (.248
Sep. 24 —0.457 —10.161 —().258 (.026 (.477 ().580 (.214 ().862**
Benimaru
July 1 —0.608 0.960** —0.228 —0.803** —(.740* (V. 445 (.158 0.235
July 15 —0.165 1.582 0.779**  —0.017 —0.491 —0.315 —0.260 —0.305
July 29 —0.583 0.293 0.928** 0.367 —().269 —().469 -10.393 -0.373
Aug. 12 -0.721*  —0.068 ().928** 0.607 (.215 —0.641*  —0.460 —0.337
Aug. 26 —0.807** 0.205 (.767** 0.454 0.035 —0.121 —0.236 —0.119
Sep. 9 —0.301 0.177 (0.318 0.062 —0.053 0.311 (4.629 0.341
Sep. 24 —0.185 0.217 =0.012 —0.069 —0.004 (}.445 (.713* (.749*
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Fig. 3. The relations of Shoot GR with solar
radiation (a), precipitation (b), daily maxi-
mum temperature (c) and daily minimum
temperature (d) during the period from
sprouting to July 1 over ten years.
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(b)  yv=—134x*+7.86x+21.9, R*=0.256*

(¢c) y=160x—28, r=0.318"

(d) y=392x—16.4, r=0.447*
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Fig. 4. The relation of observed Shoot GR with
the mean of estimated Shoot GR from the
regression line or curve of Shoot GR to each
meteorological factor at each variety over ten
years during the period from the sprouting to
July 1.
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Fig. 6. The relations of Shoot GR with solar radiation (a) and precipitation (b)
during the period from July 15 to July 29, and the relation of Shoot FW during the
period from Aug. 12 to Aug. 26 with solar radiation during the period from July
15 to July 29 (¢).

D: Danshakuimo, N : Norin No. 1, B: Benimaru
(a) D;y=-0000771x*+0.610x—115.9, R*=:0.279"¢

Ny = 0.00203x2+1.56x —273.7, R*=0.587*
B;y=-0.00128x*+0. 998\(71/4 () R2=0.505"
(b) D;y=-0947x"+834x 7.1, R*0.412"

N;y=- 1.70x%+ 15.9)(*1.7, R?=().338"
B;y=-156x*+141x, R*=0.652*

(c) Dj;y=-4.07x42693, r=—0.719*
N y= - 3.96x-3382, r= —0.938**
B y=-320x+3178 r=—0.620"
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Fig. 7. The relations of Shoot GR with daily maximum temperature (a) and daily
minimum temperature (b) during the periods from Aug. 26to Sep. 9 (open
symbols) and from Sep. 9 to Sep. 24 (closed symbols), and the relation of Shoot
FW with solar radiation during the period from Sep. 9 to Sep. 24 (c).
(a) —0.816x%+43.90x —604.7, R*=0.206*
(b y= —14Hdx*+42.73x —338.8, R*=0.411**
(¢)  Three closed symbols indicate that Shoot FW on August of these years was
smaller than that of the other vears.
All; v —6.55x+3029, r= —0.405"
Open symbols; y= —1597x+6072, r=—0.904**
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Annual Variation of the Growth and its Relation with

Meteorological Factors in Potato Plants

I.  The aspect of annual variation in shoot fresh weight
during the growth and its relations with solar radiation,

temperature and precipitation

Sachio NisHiBe, Kazuto Iwama* and Kimio NAKASEKO**

(Hokkaido National Agricultural Expertment Station, Eniwa 0671— 13,
* Faculty of Education, Mie University, Tsu 514,
** Faculty of Agriculture, Hokkaido Unwversity, Sapporo 060)

Summary

Considering annual variation of the potato shoot growth and its relation with the meteorolog-
ical factors, fresh weight of shoot (shoot weight) in three main cultivars was weighed at four to
six times during the growing season (June to September) through ten years (1972-—1981) at the
Hokkaido National Agricultural Experiment Station.

1. Annual variation of shoot weight in each variety increased after sprouting to late July,
then decreased slightly on August, when the early variety (Danshakuimo) reached the harvesting
stage. Therealter, in two late varieties (Norin No. 1 and Benimaru), it turned to increase again
and showed the maximum value on late September (Fig. 1). Comparing it among the varieties,
Danshakuimo showed the larger value than the other two varieties since middle July (Fig. 1).
Shoot weight, however, showed significant positive relations among the varieites at most of the
sampling date. It indicated that, when shoot weight was larger in one variety, it tended to be
larger in the other two varieties (Table 2).

2. Annual variation of the date of sprouting influenced little on shoot weight of July 1 (just
before the first flowering stage), which depended mostly on the growth rate of shoot weight
(shoot GR) from sprouting to July 1 (Tables 1, 3). Shoot GR from July 1to 15 showed large
effect on shoot weight from middle July to late August. Annual variation of shoot weight on late
September was, however, mainly affected by the rate of shoot senescence since late August (Fig.
2, Table 3).

3. Shoot GR from sprouting to July 1 was larger when maximum and minimum temperature
was higher. The simple correlation coefficients of shoot GR with these factors were, however,
realtively low. It seemed also to be effected by solar radiation and precipitation (Figs. 3, 4). In
addition, shoot GR from July I to 15 showed remarkable relation with maximum temperature in
three varieties, i.e. it was smaller when maximum temperature was within 22°—23°C and
precipitation was less than 0.5 mm/day (Fig. 5).

4. The relations of solar radiation with shoot GR on July and with shoot weight on August,
and of solar radiation with shoot weight of September were significantly negative. The results
indicated that potato plants increased the shoot growth and retarded the shoot senescence when
solar radiation was limited, which would result in minimizing the decrease of solar radiaiton
interception by the shoot (Figs. 5, 6, 7).
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