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Effects of Seeding Rates on the Endosperm Depletion and
Seedling Growth of Rice for Mechine Transplanting?

Yong Jae Kim,* Hae Ryong Shin,* Dong Seog Song*
and Kang Youn Jang*

ABSTRACT

This study was carried out to investigate the change of endosperm substance and seedling growth in rice
seedlings for machine transplanting with use of two rice varieties, which Samgangbyeo (Indica x Japonica)
and Dogjinbyeo (Japonica) were sown on May 8 with five levels of seeding density.

1. The total dry matter weight, leaf area, length of the longest root, number and length of new roots were
negatively correlated with seeding density, and the plant height had the similar tendency to them from 20 days
after sowing (DAS).

2. The rooting ability was negatively correlated with seeding density and decreased from 35 DAS in
Dongjinbyeo.

3. The endosperm substance were exhausted at 25 to 30 DAS in Samgangbyeo and at 25 DAS in Dongjinbyeo.
4. The leaf area was more useful than the ratio of plant height to dry matter weight for judging the
constitution of seedlings.

5. The reducing sugar contents in the endosperm were the greatest among parts of rice seedlings followed by
leaf and root. The contents in leaf, root and endosperm reached maximal at 10 DAS, and varied with plant
parts, seedling growth and varieties in different levels of seeding density .

6. The protein contents in leaf and roof of rice seedlings became decreased with seedling growth, and were
minimal values at 15 DAS. The content in endosperm was decreased soon after seeding, and minimal at 4
DAS with showing some fluctuation of protein content after then.
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Table 1. Chemical properties of soil before

experiment.

PH OM P,0; Ex. cation(me/100g) SiQ,
(1:5) (%) (ppm) K Ca Mg (ppm)
55 1.0 180 2.7 6.0 2.3 67
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Fig. 1. Changes in the plant height of plant
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Fig. 2. Changes in No. of leaves of plant

Samgangbyeo(a) and Dongjinbyeo(b).
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Fig. 5. Changes of leaf area in Samgangbyeo(a)
and Dongjinbyeo(b).

Table 2. Length of the longest root after cutting and

transplanting .in Samgangbyeo and Dong-
jinbyeo. o
Seeding Growth stage(DAS*)
Varieties density(g) 20 25 30 35 40 45
75 5.74 6.25 7.77 7.36 6.21 5.70
100 6.48 6.54 6.76 6.87 5.73 6.14
Samgangbyeo 125 6.27 5.09 6.44 6.25 4.56 5.16
150 5.95 5.81 6.15 6.73 5.39 4.85
175 5.86 5.53 5.73 5.86 4.64 5.43

75 7.87 7.38 7.84 6.56 5.48 4.37
100 7.35 7.03 7.56 6.85 5.35 5.05
Dongjinbyeo 125 6.56 6.02 7.34 6.70 5.74 4.23
150 4.94 4.76 6.27 5.47 4.56 4.01
175 4.53 4.03 5.85 6.20 4.10 3.80

* Days after sowing
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Table 3. No. of roots grown after cutting and
transplanting in Samgangbyeo and Dongj-
inbyeo

Seeding Growth stage(DAS*)
Varities density(g) 20 25 30 35 40 45
75 7.27 6.56 7.87 7.65 6.75 7.80
100 7.64 5.77 7.56 7.27 5.04 5.59
Samgangbyeo 125 6.36 4.75 7.25 6.56 5.02 7.74
150 7.03 5.08 7.06 6.13 6.20 6.77
175 6.70 4.12 6.33 4.98 5.51 6.25

75 8.58 6.78 7.56 7.27 6.81 5.09
100 7.85 5.25 7.27 6.38 4.39 5.20
Dongjinbyeo 125 6.96 5.73 6.92 5.64 4.80 5.61
150 7.56 5.14 6.63 4.97 4.13 4.33
175 6.40 4.80 5.70 5.13 3.82 4.01

* Days after sowing
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40r Table 4. Analysis of F values on the variables by
a) Samgangbyeo .
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Fig. 6. Length of roots measured by Newman's
method in Samgangbyeo(a) and Dongj-
inbyeo(b) .
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9) Length of roots measured by Newman'’s method.
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11) Dry weight/plant height ratio.
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13) Amount of new root(7x9).
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Table 5. Chlorphyll content of leaf in two varieties.

A7 Seeding DAS*
BT density
Varieties (2 20 30 35 40 45
75 0.972 0.821 1.150 0.814 ~ 1.196 1.045
100 0.966 1.118 1.137 0.846 1.517 1.185
Dongjinbyeo 125 1.253 1.456 1.066 0.800 1.517 0.975
150 1.193 1.646 0.988 0.707 1.618 0.929
175 " 1.190 1.118 0.932 1.277 1.823 0.930
75 0.935 1.378 1.147 1.218 2.207 1.865
100 1.303 1.668 1.553 1.120 1.457 1.801
Samgangbyeo 125 1.436 1.555 1.342 0.980 1.708 1.671
150 1.328 1.670 1.118 1.035 1.605 1.601
175 1.332 1.158 1.436 1.024 1.592 1.528
F analysis AFD . i . b i
B(‘“-'f-) .. .. [Ty se se
AxB *e L X3 *s -8 .8
F3 5% 0.068 0.085 0.037 0.022 0.013 0.043
AT 1% 0.158 0.196 0.084 0.051 0.030 0.098
LSD
Z3 5% 0.049 0.057 0.037 0.025 0.023 0.023
AT 1% 0.067 0.079 0.051 0.035 0.032 0.032
cv 3 3.7 4.0 2.0 1.4 0.5 2.0
(%) AT 3.4 3.4 2.5 2.0 1.1 1.4
* DAS . Days after sowing.
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Table 6. Chlorphyll content in leaf in two varieties.

(B) Seeding DAS*
(A) density
Varieties () 20 25 30 35 40 45
75 0.972 0.821 1.150 0.814 1.19% 1.045
100 0.966 1.118 1.137 0.846 1.517 1.185
Dongjinbyeo 125 1.253 1.456 1.066 0.800 1.517 0.975
150 1.193 1.646 0.988 0.707 1.618 0.929
175 1.190 1.118 0.932 1.277 1.823 0.930
75 0.935 1.378 1.147 1.218 2.207 1.865
100 1.303 1.668 1.553 1.120 1.457 1.801
Samgangbyeo 125 1.436 1.555 1.342 0.980 1.708 1.671
150 1.328 1.670 1.118 ° 1.035 1.605 1.601
175 1.332 1.158 1.436 1.024 1.592 1.528
F ana‘lysis (A) . (1] *e (13 .8 LX)
(B) L1 % -8 EL 3 *8 e
(A) (B) L 1) L1 £ X L 2] e e
5% 0.068 0.085 0.037 0.022 0.013 0.043
T 1% 0.158 0.196 0.084 0.051 0.030 0.098
LSD
Ay 5% 0.049 0.057 0.037 - 0.025 0.023 0.023
1% 0.067 0.079 0.051 0.035 0.032 0.032
cv 27 3.7 4.0 2.0 1.4 0.5 2.0
%) AF 3.4 3.4 2.5 2.0 1.1 1.4

* DAS : Days after sowing.
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Fig. 8. Relationship between chlorophyll content Days after sowing
and leaf age in two varieties. Fig. 9. Changes of soluable sugar content in leaf of
Samgangbyeo(a) and Dongjinbyeo(b) .
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Fig. 12. Changes of protein content in endosperm of
Samgangbyeo (a) and Dongjinbyeo (b).
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