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New tubers of Chinese yam (Dioscorea opposita Thunb.) plants

CvV.

cv. Ichoimo

Nagaimo

cv. Tsukuneimo

8 hr Natural sun light

17/12°C  24/19°C  30/25°C 35/30°C
+16 hr +16 hr|[+16 hr +16 hr ||+16 hr +16 hr ||+16 hr +16 hr
dark light|| dark light || dark light || dark light

I_’hotoperiod(hr)
Schematic diagram of photoperiod and temperature treatment

Materials and Methods




cv. Ichoimo
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Fig. 1. Interaction between photoperiods
and day/night air temperatures on

the length of the main shoot in .

Chinese yam plants. Vertical bars
represent S E. Arrows indicate
sampling dates.
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Fig. 2. Interaction between photoperiods and day/night

air temperatures on the fresh weight of aerial
and new tubers in Chinese yam plants. Data
were collected on Sep. 5( 1) and at the time of
shoot dieback( Il ). Vertical bars represent the

SE of the total fresh weight of aerial and new
tubers. :

Table 1. Interaction between photoperiods ‘and day/night air temperatures on
the development of spikes in Chinese yam (cv. Ichoimo) plants.

Photo- Temperature No.of No.of plants Node position Total no. Date of
period Day/Night plants  with a spike of the first of spikes spike

(hr) C) observed spike /Plant emergence
8 17/12 8 0 - - -
8 24/19 8 3 51.0 & 123a Jul. U
8 30/25 8 5 528 a 18.0a  Jun. 24
8 35/30 8 3 59.3a 87a  Jun.24
24 17/12 8 0 - - -
24 24/19 8 0 - - -
24 30/25 8 0 - - -
24 35/30 8 0 - - -

?Values in the same column followed by the same letter are not significantly

different at P = 0.05.

YDate indicates the emergence of flower buds observed on 50 % or more plants.



cv. Ichoimo
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Fig. 3. Interaction between photoperiods

and

Fig. 4. Interaction between photoperiods and

initial seed tuber weights on the length of
the main shoot in Chinese yam plants.
Vertical bars represent S E. Arrows indicate
sampling dates.

initial seed tuber weights on the fresh
weight of aerial and new tubers in
Chinese yam plants. Data were collected

on July 5(1), Sep.2(II), and at the
time of shoot dieback (III). Vertical bars
represent the SE of the total fresh
weight of aerial and new tubers.

Table 2. Interaction between photoperiods and initial seed tuber weights on the
development of spikes in Chinese yam (cv. Ichoimo) plants.

Photo- Seed tuber No. of No. of plants Node position Total no. Date of
period  weight plants with a spike of the first of spikes spike
(hr) (2) observed spike /Plant emergence
8 . 5 12 0 T - -
8 10 - 12 0 - Lo -
8 25 12 3 56.0 ab® 76.0 c Jun. 16
8 50 12 12 5400 36.2c¢c Jun. 16
8 100 12 12 62.6a 51.1bc Jun. 16
24 5 12 0 - .- -
24 10 12 0 - - -
24 25 12 -3 703 a 99.0 be Jun. 23
24 50 12 9 709 a 5720 Jun. 23
24 100 12 12 68.4 ab 91.1a Jun. 16

* Values in the same column followed by the same letter are not significantly

different at P < 0.05.

¥ Date indicates the emergence of flower buds observed on 50% or more plants.



cv. Ichoimo
Plant growth ~ 500f ] Aerial tuber
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Fig. 5. Effect of plant

growth regulators on

regulator

Fig. 6. Effect of plant growth regulators on the

the length of the main shoot in Chinese
yam plants grown from initial seed
tubers, each weighing 50g. Vertical bars
represent S E. Arrows indicate sampling
dates.

Table 3. Interaction between initial seed tuber weights

fresh weight of aerial and new tubers in
Chinese yam plants grown from initial seed
tubers, each weighing 50g. Data were
collected on Aug.26( I ) and at the time of
shoot diebdack (11 ). Vertical bars represent
the SE of the total fresh weight of aerial
and new tubers.

and plant growth

regulators on the development of spikes in Chinese yam (cv. Ichoimo)

plants .
Seed tuber  Plant No.of No.of plants Node position Total no. Date of
weight growth  plants with a spike of the first of spikes spike
)] regulator observed spike ~ /Plant emergence
10 Cont 10 0 - - -
10 GA 10 0 - - -
10 ASP 10 0 - - -
10 JA 10 0 - - -
10 Uni 10 0 - - -
25 Cont 10 7 63.4 a 25.1ab Jul. 17
25 GA 10 0 - - -
25 - ASP 10 3 66.3 abc 70a Jul. 1
25 JA 10 5 60.6 a 21.6 ab Jul. 8
25 Uni 10 9 579a 36.6bc  Jun. 24
50 Cont 10 9 64.4 abc 552cd Jul. 1
50 GA 10 9 722c 50.0 cd Jul. 1
50 ASP 10 10 61.6 ab 353 bc Jul. 1
50 JA 10 9 70.9 be 25.8 ab Jul. 1
50 Uni 10 10 66.8 abc 62.4d Jun. 24

? Values in the same column followed by the same letter are not significantly

different at P = 0.05.

YDate indicates the emergence of flower buds observed on 50% or more plants.



cv. Ichoimo
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(hr) regulator
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Fig. 7. Interaction between photoperiods
and plant growth regulators on
the length of the main shoot in
Chinese yam plants. Vertical bars
represent S E. Arrows indicate
sampling dates.
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Fig. 8. Interaction between photoperiods and plant
growth regulators on the fresh weight of aerial
and new tubers in Chinese yam plants. Data
were collected on Aug.19( 1), Sep. 24(I), and
at the time of shoot dieback (III). Vertical bars

represent the SE of the total fresh weight
of aerial and new tubers. :

Table 4. Interaction between photoperiods and plant growth regulators on the
development of spikes in Chinese yam (cv. Ichoimo) plants.

Photo-  Plant No.of No.of plants Node position Total no. Date of

period growth  plants  with a spike of the first of spikes spike
(hr) regulator observed spike /Plant emergence
8 Cont 12 11 48.4 ab* 42.5ab  Jun. 217
8 GA 12 10 49.7 abc 333a Jun. 29
8 SA 12 11 52.0 abc 299a Jun. 29
8 PDJ 12 12 - 50.3 abc 257 a Jun. 29
8 Uni 12 12 47.1a 415ab  Jun. 21
24 Cont 12 12 55.3 abcd 833c Jun. 29
24 GA 12 5 66.0d 480ab  Jul. 5
24 SA 12 11 65.6 de 46.5ab  Jul. 5
24 PDJ 12 9 58.9 bede 500ab  Jul. 5
24 Uni 12 12 59.3 cde 6130 Jun. 29

? Values in the same column followed by the same letter are not significantly

different at P < 0.05.

YDate indicates the emergence of flower buds observed on 50% or more plants.



cv. Nagaimo
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9. Interaction between photoperiods
and plant growth regulators on
the length of the main shoet in
Chinese yam plants. Vertical bars
represent S E. Arrows indicate
sampling dates.
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Fig. 10. Interaction between photoperiods and

plant growth regulators on the fresh weight
of aerial and new tubers in Chinese yam
plants. Data were collected on Jul. 27
(1), Sep.23(I1), and at the time of shoot
dieback (II[ ). Vertical bars represent the S E

of the total fresh weight of aerial and new
tubers. :

Table 5. Interaction between photoperiods and plant growth regulators on the
development of spikes in Chinese yam (cv. Nagaimo) plants.

Photo-  Plant No.of No.of plants Node position Total no.  Date of

period growth  plants with a spike of the first of spikes spike
(hr) regulator observed spike /Plant emergence
8 Cont 11 6 410 2% 493b Jun. 28
8 GA 11 9 582a 18.0 ab Ju. 3
8 Uni 11 6 53.0a 255ab Jul. 3
24 Cont 11 5 538a 17.8 ab Jul. 3
24 GA 11 2 43.0* 26.7 “Jul. 3
24 Uni 11 6 46.5a 35a Ju. 3

* Values in the same column followed by the same letter are not significantly

different at P < 0.05.

YDate indicates the emergence of flower buds observed on 50% or more plants.

* Sufficient data for statistical analysis could not be obtained in this experiment.



- ¢v. Tsukuneimo
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Fig. 11. Interaction between photoperiods Fig. 12. Interaction between  photoperiods and
and plant growth regulators on the plant growth regulators on the fresh weight
length of the main shoot in Chinese of aerial and new tubers in Chinese yam
yam plants. Vertical bars represent plants. Data were collected on Sep. 23( 1),
SE. Arrows indicate sampling dates. Oct. 25(11), and at the time of shoot dieback

(II). Vertical bars represent the SE of the
total fresh weight of aerial and new tubers.

Table 6. Interaction between photoperiods and plant growth regulators on the
development of spikes in Chinese yam (cv. Tsukuneimo) plants.

Photo--  Plant No.of  No.of plants Node position Total no.  Date of

period  growth plants  with a spike of the first of spikes spike
(hr) regulator observed ‘spike - /Plant emergence
8 Cont 12 4 50.2 &° 363a Aug. 7
8 GA 12 1 63 20 Aug. 21
8 Uni 12 6 71.0a 248 a Aug. 14
24 Cont" 12 4 68.5a 275a Aug. 14
24 GA 12 2 62.0 15.0 Aug. 21
24 Uni 12 5 62.8a 284 a Aug. 14

? Values in the same column followed by the same letter are not significantly
different at P < 0.05.

¥Date indicates the emergence of flower buds observed on 50% or more plants.
* Sufficient data for statistical analysis could not be obtained in this experiment.



Table 7. The conclusion.

Main shoot Aerial tubers New tubers Spikes
Long shoot Long shoot Long shoot
8 hr (early) 8 hr (early) 8 hr
Promo- 24 hr 24 hr (final) 24 hr (final) :
tion 24/19°C 24/19°C 24/19°C 24/19~35/30°C
Large seed tuber| Large seed tuber | Large seed tuber | Large seed tuber
Gibberellin Uniconazole P Gibberellin
Short shoot Short shoot Short shoot
8 hr ‘
Inhibi- 24 hr (early) 24 hr (early) 24 hr
tion <17/12°C <17/12%C <17/12°C <17/12°C
Small seed tuber | Small seed tuber Small seed tuber | Small seed tuber
Uniconazole P Gibberellin Uniconazole P Gibberellin

cv. Ichoimo
cv. Nagaimo
cv. Tsukuneimo .

Exogenous
\gibberelli
Large seed
tuber

-

Same tendency

niconazole P

~=3» : Promotion
=] : Inhibition

Small seed
tuber

Short day

Spikes

Main shoot Aerial tubers| | New tubers

Fig. 13. Interaction between the environmental factors and the
growth of Chinese yam (Dioscorea opposita Thunb.) plants.
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