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Effects of Nursery Temperature on the Growth of Rice Nurseling Seedlings Raised in Darkness :
Yoshinori YAMAMOTO, Akihiko IKEJIRI and Youji NITTA (Faculty of Agriculture, Kochi University, Nankoku, Kochi
783, Japan)

Abstract : Effects of nursery temperature (20, 25, 32 and 37°C) under dark conditions on the growth of the rice
non-greening nurseling seedlings and growing process of the seedlings raised under dark and around optimum
temperature for extremely short period (4 days) were studied. 1) The growth rate of seedlings is fastest under
32°C and it took only 3~3.5 days to raise the seedlings with a plant length (PL) of 7~8cm, which is required
to plant normally using a rice transplanter, after seeding the sprouted seeds. In this case, the accumulated
temperature for this period is about 100~110°C, less than those of other temperatures. The seedlings attained
7~8cm in PL had 2.0~2.1 in plant age in leaf number (PALN), 4~5mg top dry weight and ca. 509, remaining
endosperm, irrespective of the temperature. 2) The results raised the seedlings for 96 hrs (4 days) undre dark
and around optimum temperature (32°C) conditions showed that PALN and PL or seminal root length (SRL)
increased until 72 and 96 hrs after seeding, respectively and attained 2.0~2.1 in PALN, 8~9cm in PL and about
7cm in SRL. On the other hand, the remaining percentage of endosperm was 75~809, just before the emergence
of the Ist leaf (48 hrs after seeding), but it decreased linearly to ca. 409}, after 96 hrs. Coleoptilar nodal roots
(CNR), al and a2 emerged on both sides of seminal root (SR), and then bl and b2 on the sides opposite the
SR and finally root ¢ between al and a2. Among these nodal roots, the emergence percentage of ¢ was very low
and that of b was variable depending on cultivars. The average number of CNRs was 3.0~4.1, and total length
of these roots surpassed the SR length at around 80 hrs and reached 7~9cm by 96 hrs after seeding.

Key words : Coleoptilar nodal root, Growing process, Non-greening nurseling seedling, Nursery temperature,
Remaining percentage of endosperm, Rice plant, Seedling length, Seminal root.
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Table 1. Effects of temperature on the relationship between consumption of endosperm (x) and top dry
weight (y) of the seedlings raised in darkness for 8 days.
Cultivar )
Temp ("C) — ——— Ratio of b#
Koshihikari Koganenishiki

20 y=—0.2844+0.551 x (r=0.998**)% y=—0.580+0.530 x (r=0.992**) 104.0
25 y=—0.591+0.571 x(r=0.997**) y=-—0.924+0.599 x (r=0.995**) 95.3
32 y=—0.116+0.536 x (r=0.995**) y=—0.883+0.586 x (r=0.998**) 91.5
37 y=—0.080+0.445 x (r=0.996**) y=—0.488+0.548 x (r=0.996**) 81.2

$ : Regression line; y=a-+bx(r). #:b values of the regression line of Koshihikari/Koganenishikix100.

%% : Significant at 19 level.
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Fig. 1. Changes of plant length (A), top dry
weight (B) and remaining percentage of
endosperm (C) of seedlings raised under
different temperature and dark conditions
after seeding (Cultivar : Koshihikari).

@ 37°C, O32°C, A 25C, A 20°C. Standard
error for plant length could be calculated,
but they fell within the symbols.
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Fig. 2. Changes of plant length (A), top dry
weight (B) and remaining percentage of
endosperm (C) of seedlings raised under
different temperature and dark conditions
after seeding (Cultivar : Koganenishiki).

@ 37°C, O32°C, & 25°C, A 20°C. Standard
error for plant length could be calculated,
but they fell within the symbols.
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Fig. 3. Relationship between accumulated tem-
perature and plant length (A), top dry
weight (B) and remaining percentage of
endosperm (C) of seedlings raised under
different temperature and dark conditions
after seeding.

Symbols are the same as those in Fig. 1.
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Fig. 4. Changes of some growth characters of
seedlings raised under 32°C and dark condi-
tions from 48 to 96 hours after seeding
(Cultivar : Koshihikari).

@ Plant age in leaf number, O Number of
roots.
PL: Plant length, RPE : Remaining percent-
age of endosperm, SRL : Seminal root length,
TLCNRs: Total length of coleoptilar nodal
roots.
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Fig. 5. Changes of some growth characters of
seedlings raised under 32°C and dark condi-
tions from 48 to 96 hours after seeding
(Cultivar : Koganenishiki) .

@ Plant age in leaf number, O Number of
roots.
PL: Plant length, RPE : Remaining percent-
age of endosperm, SRL : Seminal root length,
TLCNRs: Total length of coleoptilar nodal
roots.
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Table 2. Emergence percentage of coleoptilar nodal roots at different
positions from 48 to 96 hours after seeding.

Hrs after Position of CNRs*
Cultivar .
seeding al a2 bl b2 c
Koshihikari 43 95.0% 95.0% 0% 0% 0%
60 100 100 0 0 0
72 100 100 0 100 0
84 100 100 0 100 0
96 100 100 0 100 0
Koganenishiki 48 100 100 0 0 0
60 100 100 66.7 72.2 0
72 100 100 68.8 87.5 12.5
84 100 100 64.3 100 7.1
96 100 100 100 100 4.8

% : Coleoptilar nodal roots (Refer to Fig. 6).

Fig. 6. Emergence position of coleoptilar nodal
roots viewed from upper side.
S : Shoot, SR : Seminal root, al - a2, bl » b2,
c: Coleoptilar nodal roots they emerge in
order of a, b, c.
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Table 3. Changes of coleoptilar nodal root leagths at different position from 48 to 96 hours after

seeding.
Hrs after Position of coleoptilar nodal roots*
Cultivar .
seeding al a2 bl b2 c
mm mm mm mm mm
Koshihikari 48 0.7£0.10 0.74+0.09 - - -
60 8.2+0.73 9.4+0.83 - - —
72 18.0£0.65 16.44+4.51 - 3.1%£0.52 -
84 27.5+1.25 29.5%+1.22 - 8.7+1.19 —
96 29.7+1.58 31.1%+1.06 - 11.3+1.12 -
Koganenishiki 48 1.1£0.26 1.1+0.31 - — —
60 10.8+0.60 9.840.82 1.54+0.46 1.74+0.52 -
72 19.74+1.32 20.4£1.10 4.3+0.91 6.8%0.83 0.6+0.41
84 24.240.68 24.9+1.01 4.7+1.47 10.6+£1.78 0.14+0.07
96 30.54+0.92 31.1%£1.00 15.1£2.35 14.0£1.07 0.1+0.14

Mean=+SE. #*: Refer to Fig. 6.
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