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Seeding Rate and Days for Low—density Transplant Cultivation

Woon-Ha Hwang" ', Jae—Hyeok Jeong', Hyen-Seok Lee', Seo-Yeong Yang', and Chung-gun Lee?

ABSTRACT In order to develop a safe seeding technology for low-density transplantation, we analyzed the changes in seeding
growth according to different seeding rates and seeding days. We detected changes in leaf number and shoot diameter on the 10th
seeding day, and in plant height on the 20th seeding day according to seeding rate. The increase in shoot and leaf number, and shoot
diameter per seeding day decreased with anincrease in seeding rate. On seeding day 20, the reductions in shoot and root dry
weights according to seeding rate was lower compared with those recorded at seeding day 10. Shoot dry weight was significantly
related to root dry weight, plant height, and shoot diameter. With an increase in seeding rate, seeding health decreased and there
was an increase in the rate of seeding health per seeding day decreased. For low-density transplantation, the optimal number of
seeds required for transplanting 35 plants per hill is 11,000, which is estimated to be approximately 280-300 g of seeds for 22 g
brown rice. Furthermore, the appropriate number of seeding days is estimated to be 13 to 16 days, which corresponds to a small

reduction in seeding health.
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Table 1. The 1000-grain brown rice weight of the major cultivated varieties of rice.
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Brown rice weight of 1000 grains (g)

Content

20~21 21~22 22~23 <23

. Odae, Koshihikari, Younghojinmi, Makdrim, Hopyeong, Backokchal,
. .. Ilpum, Chindle, S .. .
Variety Orun, Hiami Sangkwang, Haepum, Saeilmi, Dongjinchal, Mipum, Unkwang,
Hwasenchal . . S

Jopyeong, Daean, Daebo, Sanuri Sindongjin

Ratio (%) 9 14 64 13
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Table 2. The effect of seeding rate on plant height, leaf number, and shoot diameter at seeding days 10 and 20.

Seeding rate (g/tray)

Seeding days Contents . 5 3
Sum Sq DF Means Sq F value Pr>F
Plant height 343.4 4 85.84 20.34 2.34
10 Leaf number 9.830 4 2.457 10.27 3.52¢-08"""
Shoot diameter 29.41 4 7.353 84.17 5.1E-63"
Plant height 0.494 2 0.247 31.9 2.34E-117
20 Leaf number 0.149 3 0.049 6.4 0.0005"
Shoot diameter 0.108 6 0.018 2.3 0.037"
' Significance levels: 0.01 *, 0.05 **
(A) Plant height at 10 days old (B) Plant height at 20 days old
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Fig. 1. Differences in plant height characters according to seeding rate. Plant height of (A) 10- and (B) 20-day-old seedings.
(C) Correlation between seeding days and plant height and (D) increasing rate of plant height per day. Data represent
the mean values of three cultivars. Different letters above bars indicate significant differences at P < 0.05, as determined

using Duncan’s multiple range test.
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(A) Leaf number at 10 days old
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(B) Leaf number at 20 days old
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Fig. 2. Differences in plant leaf number according to seeding rate. Leaf number of (A) 10- and (B) 20-day-old seedings. (C)
Correlation between the number of seeding days and leaf number and (D) increasing rate of leaf number per day under
different seeding rates. Different letters above bars indicate significant differences at P < 0.05, as determined using

Duncan’s multiple range test.

A3Fig. 2(0)), SRAS 19 Skl vfet P L 00142
¥ F7kste Agolich HEPE SRS 199 493
AAEE A AsKFe 200, 4 IEF 130 gl
0.0332 7P =qkom, 200 gollA 0.030, 250 gol 4] 0.0287,
300 g9l 002772 44 okl Aol elon] 350 g

A 0.02262 7HY W2 7S YER T

oS a2 =7|FHHs}

gEgo] e SHAFE 27|57 HEE 245 Ay
109 5 9 20 HojA ghgFo] 71 uet &7] %7
7P Tk sk Aol lthFig. 3(A)-(B) 109H 2] 7

A 7 mhEE 130 gollA gﬂTWM 2,048 UERSES
U okE5F 350 goflA] 1482 ZHAashgich 209 He| A=
oF5F 130 gollAl E71FA7F 3.1 Yetou
tEaFo] F7FetHA 715 o gHAshy
£ 350 go|A] 2.542 7FA5FTHFig. 3(B)).
T3t SHYS BE 7|57 HIkE B4
ig. 3(C)), SHYF 1Y F7tol| wet &7 5=
W S7Vele Agoldint TEE SHYS: 1Y
7S B4 A3lFig. 3(D)), A T ot

Z2F 130 gollA] 0.02528 7F&F =9rom, 200 gof|A] 0.0247,
250 go|A] 0.024, 300 goflA] 0.0201 2 A& dolr= A3k
ojglem 350 gollA] 0.0174% 7H @2 & UEhi St
OEzo M2 2 7| Y #3) AES Hst
SHAPE BYE AT E7] AdeF ¥HIE 24
ZAIKFig. (4), A & FFTFo| S78HHEA £7] A=5
Haxshe= 746*0104@ 109 Ho] A% uhEeF 200 g Y
250 g, 300 g % 350 go|A] & Ao|E l-l;_o]x] okolo L}
(Fig. 4(A)) 2001 HO| A9 mhEeF 250 ¢ 9 300 gofAl=
£.03}F 2Jo]E Holx] ekglo ) ulEgfko) ?7}0}151\1 Z7)
&S0l 7MEJL 73] 35| UeEbthFig. 4(B)). F
2 AEFY 4 104 9 20 HoA A ukEaF 250 g
51300 gofl Ak OQPZ Zpol 5 HolA| oFgton] upgFol
_7} L/\E O_,] o 1—5,\_3].‘— 7:16]:0]041—4.
(Fig. 4(C) (D))
IEF SHYP e E7] %
ot ﬁﬂr(Flg 5(A), (C), B=4+
E32 9F0.029 g g 3_%
UrE}”E} A aEE

-

A
_]

)
-

2 AE50]

A
&l
2



116 SHEHX|(KOREAN J. CROP SCL.), 66(2), 2021

(A) Shoot diameter at 10 days old (B) Shoot diameter at 20 days old
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Fig. 3. Difference in plant shoot diameter according to seeding rate. Shoot diameter of (A) 10- and (B) 20-day-old seedings.
(C) Correlation between the number of seeding days and shoot diameter and (D) increasing rate of shoot diameter per
day at different seeding rates. Data represent the mean values of three cultivars. Different letters above bars indicate
significant differences at P < 0.05, as determined using Duncan’s multiple range test.
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Fig. 4. Shoot (A and B) and root (C and D) dry weights according to the seeding rates of (A and C) 10- and (B and D)
20-day-old plants. Data represent the mean values of three cultivars. Different letters above bars in indicate significant
differences at P < 0.05, as determined using Duncan’s multiple range test.
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(A) Correlation of seedling days with shoot dry weight
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(B) Increasing rate of shoot dry weight per day
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Fig. 5. Correlation between the number of seeding days and (A) shoot and (C) root dry weight and increasing rate of (B) shoot
dry weight and (D) root dry weight per day under different seeding rates. Data represent the mean values of three
cultivars. Different letters above bars indicate significant differences at P < 0.05, as determined using Duncan’s multiple

range test.

Table 3. Analysis of the correlations between growth characters at the seeding stage.

Shoot D.W . Root D.W. Plant height Leaf number Shoot diameter

Contents

(8 () (cm) (No.) (mm)
Shoot D.W.” (g) - 0.612"" " 0.703" 0.309 0.728"
Root D.W. (g) 0.612° - 0.472 0.105 0.234
Plant height (cm) 0.703" 0.472 - 0.338 0.592
Leaf number (No.) 0.309 0.105 0.338 - 0.432
Shoot diameter (mm) 0.728" 0.234 0.592 0.432 -

*

'D.W. means Dry weight (g), ! JSigniﬁcance levels: 0.01
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Fig. 6. Seeding health at different seeding rates. (A) The change of seeding health at different seeding rates according to seeding
days. (B) Reduction in seeding health per day. Seeding health was determined by dividing plant height (cm) by plant
dry weight (mg). Different letters above bars indicate significant differences at P < 0.05, as determined using Duncan’s

multiple range test.
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