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Changes in the Growth of Young Rice Seedlings in the Root Extension Stage under
Different Growth Conditions
Myoung Goo Choi', Jae—Hyeok Jeong?, Hyen-Seok Lee?, Seo-Yeong Yang?, Chung-gun Lee®, and Woon-Ha Hwang® "

ABSTRACT Root extension is the most important growth change that occurs during cultivation. We analyzed growth changes
according to young seedling age, temperature, and the degree of root cutting in order to identify factors affecting rooting after
transplanting. Root cutting did not affect plant height growth rate, root growth rate was increased in plants that experienced root
cutting, and 14-day-old seedlings exhibited a higher growth rate than 7-day-old seedlings. Growth temperature experiments
revealed that elongation was high at 25°C and 28°C, but tended to be low at 18°C, and root elongation was high at 22-28°C for
7-day-old seedlings and 22-25°C for 14-day-old seedlings. Nitrogen absorption decreased in the following growth temperature
order: 25,28, 22, 18°C, and differences in nitrogen absorption under different growth temperatures tended to be lower in 7-day-old
seedlings. The amount of nitrogen taken up by roots did not differ significantly between the short root treatment and the control,
and 7-day-old seedlings tended to start nitrogen absorption faster than 14-day-old seedlings. Root vitality was highest in
short-rooted 7-day-old seedlings with 3 cm of root remaining, and vitality also tended to be high in short-rooted 14-day-old
seedlings.
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Table 1. Root and plant length growth rates under different root cutting and temperature treatments in 7- and 14-day-old rice

plants.
Seedling Root growth rate (cm/day) Plant height growth rate (cm/day)
age Source
(dfys) Sum Sq' DF? Mg:?s F value  Pr>F Sum Sq' DF? M;;?S F value  Pr>F
R 0.528 2 0.264 21.6  1.8E-08""’ 0.142 2 0.071 1.08 0.34
7 T 0.112 3 0.037 3.05 0.032" 3.581 3 1.193 18.22 0.023"
RxT 0.066 6 0.011 0.89 0.50 0.531 6 0.088 1.35 0.24
R 0.494 2 0.247 31.9  2.34E-11""° 0.019 2 0.009  0.085 0.0917
14 T 0.149 3 0.049 6.4 0.0005" 6.039 3 2.013 17.47  3.94E-09™"
RxT 0.108 6 0.018 2.3 0.037" 0.377 6 0.006  0.546 0.771

R: Root cutting treatment, T: Temperature
1. Sum of Squares, 2. Degrees of Freedom, 3. Means squared, JSigniﬁcance levels: 0.01 *, 0.05
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Fig. 1. Growth rates of (A) roots and (B) plant height per day after root cutting treatment under different temperature conditions
in 7-day-old rice seedlings. Data are averages of three cultivars.

(A)

0.35

0.3

0.25

0.1

Lol

Control 1.5cm 3cm

Root growth rate (cm/day)

O18°C @22°C m25°C m28°C

Plant length growth rate (cm/day)
=]

(B)

—_
o

—

4
oo

>
s

S
o

[TEN (158 1

Control 1.5cm 3cm

(=]

018°C @22°C m25°C m28°C

Fig. 2. Growth rate of (A) roots and (B) plant height per day after root cutting treatment under different temperature conditions
in 14-day-old seedlings. Data are averagesof three cultivars.
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Table 2. Amount of nitrogen taken up under different root cutting and temperature conditions in 7- and 14-day-old rice plants.

Seedling 7-day-old rice plants 14-day-old rice plants
(;agyes) Source Sum Sq' DF? Mgggn > F value Pr>F Sum Sq' DF? Mse:? > F value Pr>F
R 145.42 2 72.7 2.81 0.064 87.7 2 43.8 0.95 0.387
7 T 2436.3 3 812.1 3146 297E-14"'  1535.1 3 5117 1115 2.4E-06""
RxT 146.7 6 24.45 0.94 0.465 108.4 6 18.07 0.39 0.881
R: Root cutting treatment, T: Temperature
1. Sum of Squares, 2. Degrees of Freedom, 3. Means squared, ’Significance levels: 0.01 *, 0.05 *
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Fig. 6. Root activity of (A) 7- and (B) 14-day-old seedlings under different root cutting treatments. Data are averages three
cultivars.

Table 3. Correlations between each root and shoot growth-related parameter in 7- and 14-day-old rice plants.

Veriable 7-day-old rice plants 14-day-old rice plants

Shoot G. Root G. N. uptake Root A. Shoot G. Root G. N. uptake Root A.
Shoot G. - 0.653" 0.625"" 0.632° - 0.462 0.508 0.524
Root G. 0.653" - 0.524 0.452 0.462 - 0.117 0.452
N. uptake 0.625" 0.524 - 0.656" 0.508 0.117 - 0.605"
Root A. 0.632° 0.452 0.626° - 0.524 0.452 0.615" -

Shoot G: shoot growth rate (cm/day), Root G: root growth rate (cm/day),
N. uptake: nitrogen uptake amount (ppm), Root A: root activity, JSigniﬁcance level: 0.05 °
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