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Dry Matter Production of Potato Plants with Special Reference

to Photosynthesis and Respiration

Yukindo Tsuno*

These studies were carried out in order to investigate the characteristics of
dry matter production of the potato, in the form of potted plants of two varie-
ties grown from March to July, The net photosynthesis and respiration were
measured by the assimilation-chamber-method. The amount of net CO, assimila-
tion per day was calculated using the estimate of diurnal photosynthesis and
the nocturnal respiration amounts.

Both values, the actual and the calculated values of the increment in dry
weight during the investigation period, probably coincided during the main grow-
th stages, excepting the early stages. It might be concluded that the dry matter
production of potatoes during their vigorous growing stage has been supported
by a high-net-assimilation-rate of about 100g/m?/week, the same values under
field conditions being obtained by other researchers in Japan,

The high net assimilation rate of potatoes was due to the length of the day,

about 14 hrs, and the low comsumption ratio of photosynthates of between 10-15

%, resulted from the low night temperatures during this period.
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Table 1 Dry weight of each part of potato plant (g/plant)
Var. Part May 10 May 25 June 3 June 14 June 23 July 7 July 15
Leaf 0. 638 3.500 3.360 7.265 7.825 6.425 4.955
—  Stem+Petiole 0. 600 2.740 4.185 7.870 9.110 10. 150 9.270
:2 Root 0.579 1.525 1.530 2.715 1.800 2.025 1.772
£ Tuber 0. 010 1.475 4.610 14. 08 30.15 50. 24 59.75
Z Mother tuber 3.680 2.25 2.040 1.46 1.27 1.00 —
Dead part — - 0.120 0.32 0.63 1.425 2.135
Total 5.503 11.490 15. 845 33.72 50. 785 71.265 77.882
Part May 10 May 25 June 13 June 14 June 23 July 1
Leaf 0.674 3.325 3.640 7.145 5. 860 5.815
g Stem+Petiole 0. 595 2.100 2.265 4.250 4.250 4.445
E Root 0.447 0. 805 0.990 1.680 0. 960 1.178
’g Tuber 0.032 3.885 8. 080 21.75 36.50 43.89
g
[=) Mother tuber 3.460 2.155 2.300 1.807 121 1.240
Dead part — — 0.170 0. 850 2.05 2.525
Total 5. 280 12.27 17. 445 37.484 50. 830 59. 093
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Fig.1 The changes of net photosynthesis per
plant with progress of time.
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Fig.2 The changes of net photosynthetic rate
per unit leaf area with progress of time.
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Fig.3 The changes of leaf area per plant

Leaf area, dm?/plant
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May June July Fig.4 The changes of respiration per plant

at 25°C with progress of time.

with progress of time.

Table 2 Respiratory rate (mgCO, /g dry-wt. /h)at 25°C of each part of plant

Var. Part May 10 May 25 June 3 June 14 June 23 July 1 July 12
_ Leaf 9.20 8.15 1.98 3.62 3.44 3.01 —
£ Stem+Petiole 7.60 4.89 2.51 1.64 1.75 1.145 -
fj.z Root 8.90 5.31 3.09 2.40 2.73 2.18 —
& Tuber 9,92 1.52 1.46 0.208 0.169 0. 089 —
Mother tuber 0. 56 0.45 0.302 0.327 0.410 0.0316 —
Leat 9.30 9.03 7.24 4.72 3.89 — 3.75
7 Stem+Petiole 8.30 1.69 3.31 2.92 2.24 - 1.17
“ " Root 10.00 5.31 3.73 3.11 2.92 — 2.47
§ Tuber 13.34 2.58 1.52 0.395 0.230 — 0.0767
Mother tuber 0.58 0.85 0.525 0.531 0. 595 — -

Table 3 Comparison with amount of intact plant-respiration and
total amount of each part-respiration for potato plant

Amount of respiration at 30 C Dry weight Respiratory rate Coefficient

Part

Actual (mgCO, /hr) Relative(%) (g (mgCO0,/g/hr)  of temperature{Qi,)
Intact plant 183.8 105.7 62.5 2.94 —
Leaf 89.4 51.4 21.2 4.22 1.79
Stem+Petiole 49,7 28.6 14.6 3.40 1.87
Root * + Tuber X 34.8 20.0 26.7 0.75 % 1.82 , %% 2.15
Total 173.9 100.0 62.5 2.78 —

Note. Var. Danshakuimo, Measuring date; June 29.
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Table 4  Amount of respiration (g CO,/part/day) of each part of plant and ratio of part’s
amount to total amount
Var. Part May 10 May 25 June 3 June 14 June 23 July 1 July 12
Leaf 6. 20 27.10 18.13 25. 86 20. 16 17.50
E Stem + Petiole 4.52 10.27 5. 69 6.97 7.44 5.09
g Root 3.98 4.27 3.06 4.04 2.62 2.57
8 F Tuder 0.32 5.91 11.80 4.52 6.17 3.91
:%‘ E’ Mother tuber 1.94 0.97 0.69 0.59 0. 50 0.39
= Total 16. 96 48. 52 39.37 41.98 36. 89 29. 46
g Leaf 36. 66 55.9 46.1 61.6 54.6 59.4
;\g Stem + Petiole 26.77 21.2 14.5 16.6 20.2 17.3
\; Root 23.55 8.80 7.8 9.6 7.1 8.7
"i-;a Tuber 1.9 12.2 29.9 10.8 16.7 13.3
™ Mother tuber 11.4 2.0 1.8 1.4 1.4 i.3
Total 100.0 100.0 100.0 100.0 100.0 100.0
Leaf 5.93 31.61 24,33 34.29 30.44 18. 58
% Stem -+ Petiole 4.98 12.86 13.85 22.98 20. 41 10. 85
> Root 5.75 8.10 5.71 8.44 5.26 4,38
o5 Tuber 0.13 3.81 7.01 5.56 6.93 4.58
Z :C) Mother tuber 2.13 1.91 1.07 0.78 0.76 —
E Total 18.92 58.28 51.97 72.05 63. 80 38. 39
2 Leaf 31.3 54.2 46. 8 47.6 47.7 48. 4
;\E Stem -+ Petiole 26.3 22.0 26.6 31.9 32.0 28.3
: Root 30.4 13.9 11.0 11.7 8.2 11.4
}g Tuber 0.7 6.5 13.5 7.7 10.9 11.9
A Mother tuber 11.3 3.3 2.1 1.1 1.2 —
Total 100.0 100.0 100.0 100.0 100.0 100. 0

Note. 1) Respiratory rate adjusted to mean night temperature at each time.

2) Length of night time used in calculation estimates as 10 hr at May

and as 9.5 hr at June and July.
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Table 5 Comparison with the calculated value and actual value
in dry matter production and its concerning factors

Var Period Solar radiation  Increament of dry wt. (B)/(A) NAR Rn/Pd

(Date) (cal/em® /day) (A) ,(g) (B ,(g (%) Calculation Actual (%)

o 5 .10—5.25 517 7.71 6.99 90.7 112.6 101.8 19.2

E 5.26— 6.3 334 7.77 5.18 66.7 83.6 55.7 16.2

E 6.4 — 6 .14 458 14.81 20.39 137.7 85.8 117.7 11.5

& 6 .15 — 6 .23 366 13.29 13.35 105.5 66. 0 66. 4 11.3

S 6.24—-7.1 493 10.23 8.26 80.7 58.1 46.9 12.0
Total 53. 81 54.17 (" 100.7)

5.10 - 5 .25 517 4.06 5.99 147.5 63.0 93.2 38.6

— 5.26— 6.3 334 6.45 4.35 67.4 77.3 52.1 23.0

2‘ 6.4 — 6 .14 458 14.17 18.87 133.2 87.6 116.5 17.8

o 6 .15 — 6 .23 366 17.60 17.08 97.0 78.5 76.1 13.9

.lg 6 .24 — 7.7 390 25. 66 20.45 79.7 75.8 56. 3 12.4

< 7.8 —7.15 469 7.83 6.62 84.6 50.5 37.4 18.4
Total 75.77 73.36 ( 96.8)

Note. A:Calculated value. B: Actual Value. NAR:Net assimilation rate(g/m?/week).
Rn: Amount of respiration during night time. Pd: Amount of photosynthesis during day time.
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