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Studies on Dormancy in Woody Plants (V)

Effects of Temperature on Terminal Bud Formation of
Populus x euramericana cv. 1-214.

Hiroshi Nacata, Yutaka Yuruer and Yoji HorrucH!

Faculty of Bioresources, Mie University

Summary

The effects of temperature on the terminal bud formation of Populus x euramericana cv. 1-214 in
response to the short-day condition were investigated. Terminal bud formation was inhibited by re-
latively low and high temperatures during the dark periods. The optimal nycto-temperature was about
25°C (Table 1-5). Then the critical photoperiod for terminal bud formation is the longest at 25°C (Fig.
1.

The effective temperature during the 6-hr supplemental light period, of the 14-hr photoperiod, in-
ducing continuous shoot growth was higher than 25°C, but the lower ones were effectve for promoting

terminal bud formation (Table 6).
The critical length of photoperiod for terminal bud formation is considered to be varied by the

temperatures of the light period and dark period and by their combination (Table 7).

Key words: dormancy, nycto-temperature, photo-temperature, critical photoperiod, Populus
X euramericana cv. 1-214
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Table 1.
rious nycto-temperatures.

Terminal bud formation of Populus seedlings on 10-hr photoperiods with va-
Experimental treatments started on June 15.

Temperature during photoperiod was 25°C
R7 7 OI0RH B £ CORFMRAEL, 15, 20, 25 30, 35°C loBi1T A%

Days after the beginning of treatment

Nycto temperature

10 15 20 25 30 35 40 45 50 days (plants)*
10°C 4 4 4 4 4 4 4 4
15°C 4 4 4 4 4 4 4 4 4)
20°C 4 4 4 4 4 4 4 4 )
25°C 2 4 4 4 4 4 4 4 4 {4)
30°C 1 4 4 4 4 4 4 )
35°C 2 4 4 2w )

* Number of plants used for treatment,
#* Two terminal buds sprouted.

Table 2.
rious nycto-temperatures,
and August 15 (B).

Terminal bud formation of Populus seedlings on 12-hr photoperiods with va-
Experimental treatments started on June 15 (A)
Temperature during photoperiod was 25°C

RS Q120 B R TOMIIRIEL, 15, 20, 25, 30, 35°C iXBir a4

FI A

Days after the beginning of treatment

Nycto temperature

10 15 20 25 30 35 40 45 50 days (plants)*
15°C 2 2 2 2 2 2 2 2
A) 25°C 2 2 2 2 2 2 2 2 2)
10°C 2 3 4 2 00 9 4)
20°C 4 4 4 4 4 4 4 4 (4)
(B) 30°C 1 4 4 4 4 4 4 4 {4)
35°C 1 1 1 0 0 0 )

* Number of plants used for treatment.
** Four terminal buds sprouted.
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LOT, Vol ARSHELIKT B, 208K, £TO
ZIEHMF LA EETA L 2 RAMREIH L EH
WLUCTRASEME Ui LT, 430K, WIFE, 43

Tk, WHFEHRVELTVEHREBABES L,

1205 HR IS 507 B AW EE (Table 2) 12, 100
BHEE & CEABITS - 720 BERIEE 35°C T
ETRBERER Lz, 7, 10°C T kmicss
DHOLHFCEETHIDLEEEOTTB LD DA
S, BENIRAE 10°C CRIZHIAEMARBE L &%
TIENTE L,
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Table 3. Terminal bud formation of Populus seedlings on 13-hr photoperiods with va-

rious nycto-temperatures.
and August 15 (B).

Experimental treatments started on June 15 (A)
Temperature during photoperiod was 25°C

H 7T O 13 A B TORRIEL, 15, 20, 25, 30, 35°CITBITHA

SR

Days after the beginning of treatment

N t
ycto temperature 10 15 20 25

30 35 40 45 50 days (plants)*

15°C 2 2 2 0 z¥ 32 2)
(A) 25°C 1 2 2 2 2 2 2 z (2)
10°C 1 1 ¢ 0o 1 0 0 0 (3)
20°C 3 3 3 3 3 3 3 3 3 (3)
By 30°C 3 3 3 3 3 3 3 (3)
35°C 0 4)

* Number of plants used for treatment.
** Two terminal buds were formed again.

Table 4.
various nycto-temperatures.

Terminal bud formation of Populus seedlings on 13.5-hr photoperiods with
Experimental treatments started on August

15. Temperature during photoperiod was 25°C

R 013,50
A}j 3LDZ jLJ.}

i H l‘t.'c U)H JU (mL

15, 20, 25, 30, 35°C 2B %

Nycto temperature 0 15 20 25

Days after the beginning of treatment

30 35 40 45 50 days (plants)*

10°C

15°C 13

20°C 1 3 3 2
25°C 2 3 3
30°C 1 4 3
35°C

O*éﬁ

0 )
6 0 0 0 0 ()
32 1 1 1 )
3 3 3 3 3 (3)
4 2 0 0 2 4)
0 (4)

* Number of plants used for treatment.
##* Three terminal buds sprouted.
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Table 5. Terminal bud formation of Populus seedlings on 14-hr photoperiods with va-
rious nycto-temperatures. Experimental treatments started on June 15.
Temperature during photoperiod was 25°C
FTS O B R TORTMIREL, 15, 20, 25, 30, 35°C ioBits4
IR

Days after the beginning of treatment

N {0 1 t
yelo temperature 15 90 25 30 35 40 45 50 days (plants)*

10°C 0 2
15°C 0 {4)
20°C 0 (4)
25°C 1 2 )
30°C 0 (2

* Number of plants used for treatment.
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Table 6. Terminal bud formation of Populus seedlings on 14-hr photoperiods with various
temperatures of 6-hr supplemental light period (supple. photo temp.) . Ex-
perimental treatments started on October 15. Temperatures of 8-hr main light
period (natural daylight) and 10-hr dark period were 25°C
75 DA B ECoRFNREL0, 15, 20, 25, 30, 35°C 2B 5434
AN
Supple. photo-temp. Days after the beginning of treatment .
15 20 25 30 35 40 45 50 55 60 days (plants)®
10°C 4 4 4 4 4 4 4 4 4 4 4)
15°C 4 4 4 4 4 4 4 4 4 A4 {4)
20°C 2 3 2 2 2 2 1 1 1 2 (4)
25°C 3 4 2 1 0 ™0 0 0 4)
30°C 1 2 2 0 0 0 1 ¢ 4)
35°C 1 1 0 0 0 0 0 4
* Number of plants used for treatment.
** One terminal bud was formed again.
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4 . L . L y Wiz (Table 7). Thbb, FAMREHI L.
10 15 20 25 30 35

Temperature {°C)

Fig. 2. The relative effectiveness of temperature of dark
period inducing terminal bud formation (short-day
effect) (A), and of temperature of supplemental
light period inducing shoot growth (long-day
effect) (B) in Populus seedlings.
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Table 7. Terminal bud formation of Populus seedlings on-14 hr photoperiods with various temperature com-
binations of 6-hr supplementary light period (sup. photo-temp.) and 10-hr dark period (nycto

temp.).

Temperature of 8-hr main light period (artificial light of high intensity) was 25°C

75 OV B R TOHDEM LM ORE % 2 ENE RS b8 5 L3BREM

Sup. photo-temp. Nycto-temp.

Days after the beginning of treatment

15 20 25 30 35 40 45 50 55 60 days (plants)*
25°C 25°C 1 5 6 6 6 6 )
10°C 25°C 6 6 6 6 6 6 6 6 6 6 (6
10°C 15°C 2 6 6 6 6 6 6 6 6 (6)
10°C 10°C 2 4 4 4 (6)
15°C 10°C 1 2 3 6
25°C 10°C 0 6

* Number of plants used for treatment.
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