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Studies on the Effects of Various Treatments

on the Tuber Formation of Potatoes.
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College of Agriculture, Korea University

ABSTRACT

To study the effects of temperature, day length,
and various plant growth regulator treatments on
the tuber formation of Irish cobbler, this experiment
was carried out with 2 combinations of day-length
and temperature and 11 kinds of growth regulator,
including GA, and their combinations.

For the tuber formation, low temperature-short
day condition played decisive role, and exceeded the
effects of growth regulators. 4 times foliar
application of 10 ppm GA resulted marked elongation
of stolon but did not inhibit the tuber formation

even under high temperature longday condition.
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Table. 1. Effects of various treatments on the growth and tuber formation of potatoes grown under
high temperature and long day in Summer.

Item

Top Stolon - Tuber

Leaf gfensgté}r; ’?)ifar:titrirl Nu(r)nber Numbfer Length Perceint. Numbe.r g:}g}ﬁ%l
Treatments color | (cm) (mm) | Nodes | P€T hill | (mm) ffﬁlm(‘ﬁ/f) per hill (g)
1 atural, condition(high M | 37 69 =204 32 96 2 15 02
2. Long day (16hour) M 27.9 6.3 17.5 2.7 7.3 — — —
3. Short day (8 hour) M 27.6 5.6 16.2 4.0 5.0 50 3.2 0.7
4. Low temp. and short day M 22.1 5.8 11.6 4.0 5.4 100 3.7 1.5
5. Low temp. and long day L 31.8 6.4 16.¢ 3.4 8.5 - — —
6. GA 10ppm(4time) L 34. 4 5.9 17.1 3.5 18. 5 40 1.3 0.25
v ‘é‘;\wltggg;(;?;‘g) day and | 3.4 5.6 135 3.9 120 1000 2.9 1.32
8. 2,4-D 5ppm{4 time) L 33.1 5.2 18.7 3.6 4.9 40 2.5 0.2
9. NAA 5ppm(4 time) M 32.7 5.4 17.8 3.1 5.4 40 1.5 0.2
10. NAA 50ppm(4 time) L 26. 3 5.4 15.3 2.6 5.3 - - —
11. CCC 100ppm(4 time) M~C 25. 6 7.2 21.7 6.4 8.8 20 3.0 0.12
12. Sustar 250ppm(4 time) M~C 32.9 6.8 20.4 3.6 6.7 20 2.5 0.35
13. B-nine 0.25% (4 time) M~C 16.1 7.4 18.8 5.1 7.7 — - —
14. MH 0.25% (3 time) L~M 8.1 6.2 6.5 3.t 6.5 — - —
15. Rh 531 200ppm (1 time) L~M 15.0 5.2 16.0 1.¢ 6.5 — — —_
16. Ethrel 200ppm (2 time) L 10.3 5.4 17.4 1.6 3.3 — - -
17. CNS 1000ppm (4 time) L 30.9 6.7 19.6 3.7 6.2 —| —- -
18. Kinetin 2.5ppm (4 time) M 34.4 7.2 18.6 3.¢ 8.6 — — -

5% | 455 103 283 1.43 3.9
Lsp | 1% 579  1.36 3.7 1.89 5.2

_C:. -c;)nc, M:medium,w L l_ight
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Table 2. Effects of 'foliar application of plant growth regulaters on the growth and tuber formation of
potatoes grown under low temperature and short day in autumn.

Item Top Stolon Tuber
*Leaf | Length |Diameter|Number [Number | Length Perocfent Number Weigl}t'
Treatments color Of( Csrtne)m Of(;tlfnn)l no(c)lis per hill| (mm) fﬁllflm(lg/i per hill per(g})ulL
1 gfr‘l;falsﬁg;‘f‘é‘:;‘) (low M 47E 8.7 19 17 19 66| 1.5 0.8
2. GA 10ppm A** L 60 6.8 19 4.0 21 - - =
B *¥* L 39 9.4 17, 3.5 34 50 2.5 6.0
3. 2,4-D 5ppmA L 46 7.9 18 2.0 18 60 1.7 1.2°
B M 41 9.0 20) 2.0 18 33 1.0 0.1
4. NAA 50ppmA L 21 9.7 15 0.7 14 — — —
B L 24 7.3 15 3.3 12 100 2.7 1.2
5. NAA 5ppmA L 28 6.6 18 2.0 19 50 1.0 0.1
B L 26 9.0 17 1.3 11 33 1.0 0.1
6. B-nine 0.25% A C 22 6.7 19 3.7 14 50 2.00 1.2
B C 16 7.7 17 2.7 21 100 1.7 0.9
7. CCC 100ppm A L 23 8.3 19 2.0 20 80 1.0f 0.6-
B L 12 7.5 17 1.3 11 66 .oy 0.1
8. MH 0.025% A M 31 8.3 19 1.7 8 - - —
B L 31 9.5 17 4.0 18 100 3.00 0.7
9. Rh 531 20ppm A M 30 8.2 20 3.3 15 33 5.0 5.5
B M 24 5.5 18 2.0 25 100! 1.0 0.6
10. Ethrel 20ppm A M 34 7.8 23 3.3 25 100 2.3 2.6
B M 23 7.1 18 2.3 18 100 1.8 1.8
11. CNS 1000ppm A L 47 10.2 21 3.3 28 100 1.7] 2.3
B L 30 7.4 18 4.0 24 100 2.3 1.9
12. Sustar 250ppm A M 39 6.8 19 3.0 18 100 1.0 1.5
B M 31 8.0 18 3.0 16 100 2.5 1.8
13. Kinetin 2.5ppmA L 37[ 8.3 18 2.4 39 80 3.00 3.2
B L 25 8.7 17 2.7 27 66 2.00 L5

*C : ConC M : medium L : light
** A : applied seven times from sprouting stage.
*#%¥B : applied five times after formation of stolon.
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Fig. 1. Effects of various treatments on the growth
and tuber formation of potatoes grown under
high temperature and long day in summer
(photograph is correspondent with table )
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Fig. 2. Effects of various treatments on the tuber
formation of potatoes.

1 : Potatoes were grown under high temperature
and long day in summer. Rh 531 was applied
one time, Ethrel was two times, MH was
three times and the other growth regulaters
were applied four times.

[ : Potatoes were grown under low temperature
and short day in autumn.

A : applied seven times from sprouting stage.
B : applied five times atter formation of stolon.
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SUMMARY

To study the effect of temperature, day length,
and various plant growth regulator treatments on
the tuber formation of potato, this experiment was
carried out at the campus of Colléage of Agriculture,
Korea University, in 1974. Potted Solanum tuberosum
cultivar Irish cobbler was treated before or after the
stolon formation under the condition of high
temperature-long day or low temperature-short day,

and obtained results may be summarized as

followings:
1. For the tuber formation, long day(16 hr) and
high temperature (maximum temperature during day
time: 25-30°C,
time: 21-25°C)

minimum temperature during; night

long day showed inhibition, but
short day (8 hr) showed promotion, moreover, low
temperature (maximum tempezrature during night
time: 12-18,C, minimum temperature during night
time: 8-13°C)-short day showed decisive promotion.
But low temperature-short day treatment showed

tendency of shoot growth reduction.

2. GA treatment (10ppm, sprayed 4 times) under
high temperature long day condition resulted marked
elongation of stolon but no inhibition in tuber

formation.
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3. Mixed treatment with low temperature-short
day and GA udder high temperature condition
showed promotion of stolon elongation but normal
tuber formation like that of low temperature-short
day treatment.

4. 4times spray application of NAA(5ppm), CCC
(1000ppm), 2,4-D (5ppm), and Suster (250 ppm)
under high temperature-long day did not inhibited
tuber formation, and 5-7 times application of above
mentioned chemicals under low temperature-short
day promoted tuber formation.

5. Under the high temperature-long day cendition,
treatment with B-9 (0.25%, sprayed 4 times), MH
(0.25%, sprayed 3times), Rh-531(200ppm, sprayed
1 time), and Ethrel(200prm,

resulted inhibition of shoot growth and tuber forma

sprayed 2times)

tion, but under the low temperature short day

condition, 5-7 times foliar application with B-9 of
same concentration and MH, Rh-531, and Ethrel of
1/10 of above metioned each concentration showed
normal tuber formation, and no growth inhibition
of shoot except B-9.

6. In the treatment with NAA(500ppm), CNS
(1000ppm),
under high temperature long day resulted inhibition

and kinetin(2.5ppm), 4times spary

of tuber formation, but 5-7 times spray under low
temperature short day resulted almost normal tuber
formation.

7. For the induction of normal tuber formation,
the effect of low tempeature short day treatment
seemed to exceed the effect of growth regulators.

8. For the

relationship was found in promoting or inhibiting

growth regulator treatment, no

effect between shoot growth and tuber formation.
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