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THE RELATIONSHIP BETWEEN GERMINATION UNDER
LOW TEMPERATURE AND SUBSEQUENT EARLY
GROWTH OF SEEDLING IN RICE VARIETIES

1. On the Elongation at Early Stage of Seedling

Takio Sasakt
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Table §. Method of cultivation

Direct sowing Transplanting
hem 1963 1964 1967 1963 1964
Date of sowing May 22 May 19 May 20 April 25 April 25
Date of transplanting —_ - — May 27 May 26
Plant density | e 30%12 cm --e-e- 30%12cm 3 plants /Hill
Amounts of fertilizer . d > , .0 : 4. 150 P,0.:60 K.O:d.
(ka/100) N:4.2 P,0; : 60 K,0:4.0 N:5.0 105 1 6.0 10040
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T'able 2. Name of varieties tested

196 3 T 196 4 1 967
No' - - . - - »
of Varicties Germination A B Germination A B Germination A c
Varie, coeffici. coeffici. coeffici,
1 _Norin  No. 33 18.18 | O @) 18.33 O O 19.23 O O
2 | Nirin No. 11 18.27 @] 14.93 O —
3 Norin  No. 15 13.19 O Q 14.02 O O 14.42 O O
{ Norin No. 19 14.85 O O 16.41 O O 17.05 O O
5 | Narn No. 20 e O] O ns | o | © M4 | 0| O
6 Wasenishiki 15.08 O O 11.76 O O —_
7 | Kanmasari 17.89 O @) 12.58 O O 15.13 O
8 Wasehtzu 7.23 O 11.62 O 14.65 O O
9 Niirin No. 34 12.65 O 11.80 O 15.40 O
10 | Hashirimochi 20.43 O @] 15.90 O O -
11 Shinsetsu 11.98 O @) 9.88 O O 12.53 O O
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1 9 6 3 1 9 6 4 19 6 7
No. T o -
of. Varieties Germination A B Germination A B Germination A c
Varie, coeffici, coeffici. coeffici.
12 Kitaminori 15.28 O 15.16 O 16.18 O
13 | Bozu No. 6 21.12 O . 20.48 @) 17.45 O
14 | Hokuto 21.14 O O 18.43 O @) 16.39 O O
15 Shinsetsu 9.15 O O 9.28 O O 10.15 @) O
16 | Yukimochi 15.21 O O 12.83 O O —
17 | Toychikari 15.93 O @) 12.40 O O 11.86 O
18 | Iburiwase 26.80 O O 23.53 O O 22.88 O O
19 Kitami-akage No. | 14.24 O 17.76 O 17.09 O O
20 | Hashiribizu 8.56 O 10.97 O 14.10 O O
21 | Jaiku No. 167 11.81 O 9.76 O 14.11 O O
22 | Fukuyuki 11.81 O O 10.67 O O 13.51 @) O
23 | Sasahonami 12.28 ; O O 11.25 O O 12.60 @) O
24 | Hokkai No. 116 697 | O | O 120 O | O | o O
25 | Hokkai No. 95 11.49 O O 10.92 O O 13.35 O O
26 | Shiokari — 10.22 O O 15.52 O @)
27 Sohamochi - 11.05 @) —
30 | Hayayuki —_ — 19.02 O O

A : Direct sowing culture

Table 3. Correlation hetween germination
coefficient and plant height at
early growth stage

No. of | No. of
days days
Item after 1963 afer 1964
sowing sowieg
day It day
28 | 0.483* Vo3 0.577*
Plant height in i
Direct sowing 41 | 0.542% 42 0.424(*)
56 | 0.435(*¥)] 52 0.657**
|
Seedling height 30 | 0.141 30 0.403*
Plant height *
in transplant. 60 |0.298 | 62 0.433

i

*+ Significant at 1 % level,
* at 5% level, (¥) at 10% level
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B: Transplanting culture

C: Indoor experiment
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Fig. 1. Correlation between germination coefficient and plant height in direct
sowing culture (1964)
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Fig. 2. Correlation between germination coefficient and plant height at early
growth stage in transplanting culture
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Fig. 3. Correlation between germination coefficient and plant height in seedling in

transplanting culture
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Table 4. Temperature after sowing (°C)

" No. o ‘ | 1967 _
days | ees | 1964 | 1967 oor | VI fy"’s"‘
sowing house | “bed
5 3.7 10.00 140 188 13.0] 228
10 13.-11 01 15.3 173 109 20.9
15 7.2 13.4 146 20,2 171 19.3
20 13.2 1390 107 20.9] 17.5 22.9
25 16.3  10.1  15.5 24.3 17.2
30 6.7 17.3 141 21.8
55 | 149 135 16.6
0 0 184 155 138
5 ; 19.9: 16,2 14.7
50 1 18.4  16.1  13.1
55 | 15.7% 15.0,  18.5
60 | 203 14.0 225
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Fig. 4. Correlation between germination coefficient and plant height in
seedling at 10 days after sowing (1967)
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Fig. 5. Correlation between germination coefficient and plant height in seedling
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Table 5. Correlation between germination and

No. of ! No. of No. of

days days days -

after 1963 | after 1964 || Zfter 1967

sowing sowing sowing

28-41 1 0.230 34-42 | -0.311 {10; 3em| 0.232
41-56 | 0.235 | 42-52 | 0.674*+20] 6 cmy 0.530

Notations are the same as in Table 3.
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Table 6. Correlation between germination

coefficient and leaf blade length
. at early growth stage

Leaf order i 1963 1964
' 2nd 0.526% 0.608**
Direct 3rd 0.645%* 0.602%*
sowing 4 th 0.615%* 0.423(%)
| sm 0.473(*) 0.392

3rd leaf in transplant. 0.073 —

Notations are the same as in Table 3.

Fig. 6. Correlation between germination coefficient and length in leaf
blade at early growth stage (1964)
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Fig. 7. Correlation between germination coefficient and dry weight at 44 days
after sowing in direct sowing culture
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Fig. 8. Correlation between germination coefficient and dry weight in
seedling at 20 days after sowing at indoor experiment (1967)
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Table 7. Correlation between germination
coefficient and leaf number index
at early growth stage

No. of days

No. of days I X
1
after sowing 1963 i after sowing [ 1964
38 day | 0.334% | 34 day | 0.583
m 0.447C%) 2 | o.3820
47 0.295 j} 53 ! 0.562%
notations are the same as in Tab. 3
Fig. 9. Correlation belween germination
coefficient and dry weight in see-
dling vinyl house
ed ) —
3 5@
B 9
& {of n, @
= o 14
= 1 ®
T -
E o o
& i o @5 1
= . @ o 12 Iy o
2 ‘e ! 2 L
S 30f o o
-] . ” 1)
a g‘ 1@ 3
= 3
£ °
2t ® o b
= vy S v
2 [ )
v 201
s8] r =0.402
’{ I 1 I 1 L I[F
10 12 14 16 13 23

Germinatjon cocefficient
N & =

LT S S 11 (RN RN F & =TT £ 3T N
D12, YL LR EBOHMLATT A -
LB Tb, ChOMIFHED 12L& LTH
HWOFAMND b, & P HLT ORI,
RPN XM 5 bis, EEREME
L ORLTT OMEMESMBETH 5 & AR T
WD Fh, /AEPR AOKEFSSCE IS T 4
iU, RO L AEFD S LT A
FOBITTHLE L LIS KRT HRT-A 5
DSIENFEFLLLE LTV D,

SO XS, KRGO GRS L 9
P LS WO OMEMFRoOEN Y, MoK
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and leaf number index at early growth
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*% Significant at. 0.1 % level, ¥* at 19 level,
*at 5% level
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Summary

The presnt studics were conducted to clarify
the relationship between germination under low
temperature (classified by germination coefficient)
and elongation at the early stage of seedling
in a direct sowing culture.

This is a very important factor in stabilizing
germination and the subsequent early growth
of seedlings in a direct sowing culture.

New and old varieties (17~27) in Hokkaido
district were tested. These experiments were
carried out in direct sowing cultures (1963, 64,
67) and transplanting cultures (1963, ¢1) on
paddy fields and indoors (1967).

The results obtained were as follows ;

1. Correlations between germination coeffi-
cient and plant height at an early stage of
growth were statistically significant at a higher
level. But, with the passing of days after
sowing, these relations were non-significant
statistically. In the vinyl house, they were non-
significant,

2. Concerning the relationships between the
germination coefficient and the length of leaf
blade, the 2nd leaf and the 3rd leaf were
highly significant. These relations were slightly
low at the 4th leaf and fairly low at the 5th
leaf.

3. Highly significant and positive correlations
were found between germination coefficient
and dry weight in seedling 45 days after sowing
in the direct sowing cultures and 20 days after
sowing in the indoor experiments. But, non-
significant correlations were found between dry
weight in the seedling in the vinyl house.

4. The correlations between germination
coefficient and the leaf number index at an
early stage of growth were high and positive.

These relationships were very suitable for
stabilizing the germination and the elongation
at an early stage of seedling in the direct
sowing of rice on the lowland fields in the cool
regions such as Hokkaido district.





