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Study on the Frost Hardiness of Yearlings of Pinus densiflora
and Pinus luchuensis Grown under Different Dey-length.

Michio NAGAMORI
Laboratory of the Kochi University Forests, Faculty of Agriculture

Abstract : This study Was carried out for the puropose of elucidating the frost hardiness of
yearling of Pinus densiflora and Pinus luchuensis grown under different day-length. This ex-
periment using the yearlings of Pinus densiflora (Katchi red pine, Odo red pine and Kirishima
red pine) and Pinus luchuensis as material was carried on in the faculty of agriculture, Kochi
university. ' .

These yearlings were grown under 8, 16, 24 hours photoperiod and natural day-length for 191
days from the 4th of May to the 11th of November. ’

The elongation of main shoot of the yearlings increased in the largest quantity in 24 hours pho-
toperiod and increased in the smallest quantity in 8 hours photoperiod. That is: the longer pho-
toperod is, the more increases the elongation of main shoot of the yearlings.

Thereafter, these yearlings were grown under natural condition. The three treaiments of low
temperature (—10, —8, —6°C) were carried out with these yearlings from 11th to 15th of February.

Ratio of damaged yearlings for low temperature increased in the largest quantity in 24 hours
photoperiod at the treatment of low temperature (—8, —10°C). Ratio of damaged yearlings for
low temperature in yearlings of Pinus luchuensis is larger than that of Pinus densiflora.
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Fig. 1. Record of ever-changing temperature from 6.00 p.m. to 10.00 a.m.
(Mean value for the parst ten years)
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Table 1. Temperature (mean, mazximum and mzmmum) from December
to March at experimental place. (°C)

Month Mean . Maximum Minimum
temperature temperature temperature
December : 9.1 23.3 -1.3
January 5.0 204 -5.1
Feburuary 7.1 ) 21.5 —3.4
March 1.8 23.5 0
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Table 2. Effect of day-length upon elongation of main stem in yearlings
of Pinus densiflora and Pinus luchuensis. (mm)

\\\ Photoperiod 6 h " N
T — 8 hours 16 hours ours atural day-length
Species T~ .
Pinus densifiora 104 + 147 445 = 8.10 458 + 4. 14 24.8 £ 3. 14

(Katchi red’ pine)

g;ggfrgﬁngﬁz§§“ 11.9 & 3.29  47.2 + 6.53  55.2 + 3.32 37.7 + 5.46

{’I’(’j;‘fshl‘fgf;!;’g’gme) L9 % 3.27 485 £ 531 587 = T14 - 352 % 5.69

Pinus luchuenszs 26.6 £ 3.13 85.4 £ 4.46 103. 8+14.93 - 53.9 + 3.85
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Table 3. Ratio of damaged yearlings in yearlings of Piuus densiflora and
Pinus luchuensis by treatment of low temperature. (%)

Natural

Treatment of 8
day-length

Species low temperature

hours 16 hours 24 hours

Katchi red pine — —
Odo red pine — -
ey, . —-10°C — —

Kirishima red pine -

Pinus luchuensis —_ 19 3

—_— N N

Katchi red pine - - -~ — —
Odo red pine - — — —
Kirishima red pine - - 6 —
Pinus luchuensis - — 12 —

Katchi red pine - - - - -
Odo red pine . — — — —
Kirishima red pine —6°C — — — —

Pinus luchuensis . - . _ — -

Katchi red pine - — — —

Odo red pine —_ — — —

Kirishima red pine Control — - — —

Pinus luchueusis - - - -
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