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Changes in Growth and Yield of Different Rice Varieties under Different Planting
Densities in Low—Density Transplanting Cultivation

SeoYeong Yang"', WoonHa Hwang', JaeHyeok Jeong', HyeonSeok Lee', and ChungGeun Lee?

ABSTRACT Low-density transplanting is a cultivation technology that reduces labor and production costs. In this study, the
growth and yield of several varieties with different tillering characteristics were analyzed in order to establish an appropriate
planting density for low-density transplanting. Varieties with Low-Tillering (LT), Medium-Tillering (MT), and High-Tillering
(HT) were planted at a density of 37-80 hills/3.3 m”. As the planting density decreased, the number of tillers per hill increased, but
the number of tillers per square meter of hill decreased, especially for the LT variety. Decreasing density extended the tillering stage,
which was longest in the LT variety. As the planting density decreased, SPAD(Soil plant analysis development, chlorophyll meter)
values just before heading increased while canopy light interception decreased. Such changes were much greater in the LT variety
than in the MT and HT varieties. The heading date tended to be delayed by 0-2 days as the planting density decreased, and there was
no difference in the length of the period from first heading to full heading. As the number of spikelets per panicle increased, the
number of spikelets per square meter did not differ according to the planting density. Decreasing planting density did not affect the
grain weight; nevertheless, the yield ultimately decreased because of the decreasing ripening rate. The optimal planting density for
stable low-density transplanting cultivation was determined to be over 50 hills/3.3 m2. In addition, these results suggest that LT
varieties should be avoided, since these showed large decreases in growth and yield with decreasing planting density.

Keywords : low-density transplantation, planting density, rice, tillering capacity, variety
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Table 1. Monthly weather conditions in 2019 and 2020.

Average temperature  Sum of solar radiation

Month O (MJ/m’)
2019 2020 2019 2020
JUN 215 23.1 619 533
JUL 25.4 233 518 376
AUG 26.7 275 566 467
SEP 224 21.1 419 419
OCT 16.4 14.6 416 422
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Table 2. Number of tillers per hill and square meter at the maximum tillering stage for each variety under different transplanting

densities.
. Planting 2019 2020
Variety : B N ; ; - ; ;
Density (hill'm™) Tiller number (hill") Tiller number (m™) Tiller number (hill"") Tiller number (m?)

37 20.9 2343 21.0 235.1
Sindongjin 50 16.4 247.9 19.0 287.4
(LT) 60 12.9 233.8 17.4 315.8

80 10.8 262.8 15.7 379.8

37 29.0 3252 25.8 289.6
Yechan 50 21.9 331.5 22.8 344.9
(MT) 60 19.7 358.2 19.6 356.4

80 15.6 377.7 16.8 406.5

37 31.9 358.1 29.8 333.7
Hopyeong 50 27.3 414.2 24.9 377.3
(HT) 60 21.9 398.2 21.8 397.0

80 18.3 444.6 19.0 461.4
Analysis of variance (ANOVA)
Density (D) *x *x - -
Variety (V) ok ok - -
Year (Y) * ** - -
Interaction (D*V) ok ns - -
Interaction (D*Y) *x *x - -
Interaction (V*Y) ok *ok - -
Interaction (D*V*Y) ns * - -
ns: non-significant (P > 0.05), *(**): significant at P < 0.05 or 0.01
Means followed by different letters are significantly different (P < 0.05)
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Fig. 1. Changes in the number of tillers and daily tiller appearance rates until the heading stage at different transplanting densities.

Table 3. Estimation of the maximum tillering date for different varieties under different transplanting densities.

Planting Density (hills'm™)

Variety (days) 37 50 50 %0
Sindongjin DAT 46.5 43.3 40.6 38.8
(LT) Difference + 7.7 + 4.5 + 1.7 -
Yechan DAT 453 43.6 43.1 423
(MT) Difference + 3.0 + 1.2 +0.8 -
Hopyeong DAT 453 44.0 43.0 41.6
(HT) Difference + 3.7 + 2.5 + 1.4 -
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Fig. 2. Leaf color and canopy light interception (LI) under different transplanting densities. Means followed by different letters
are significantly different (P < 0.05).

Days to Heading Days to Heading

Days to Heading

Sindongjin (LT)

| (@)

37 50 60 80

Yechan (MT)

| (b)

37 50 60 80

Hopyeong (HT)

‘ ©
37 50 60 80

Planting Density

50
—-—37

. 40 r @ —+—50
s —a— 60
0T 50
g 5
T
W
o0k

0 . . . .

72 75 78 81 84 37

Heading (%)

60
—&— 37
s0 (D . ——o
~ o B
g 40t g —a—60
—e-80
® 30} ¢
= ‘A\
g 20 .
oot
0
72 75 78 81 34 87

Days After Transplanting

Fig. 3. Days to heading after transplanting and distribution of the heading dates of panicles across different planting densities.



284 SHEHX|(KOREAN J. CROP SCL.), 66(4), 2021

m’= 11%7} 228k v o 338 §o3t Ajo] S Btk 39 oldtes AAEETL Yol E {95t
E Holx] ¢Fylrt A F7rstglon WAY oAty FostA FAskelch
F olilel FHPEHOR 605/3.3 mPollME 371(24%),
E47| U 47| NS 503/3.3 m*= 571(43%), 37T/3.3 m’o| A= 971(81%) &
ZERAVIA &7 FFAH O R 805/3.3 mPof| H]s 7bslet. WA o]2k2] 49 605/3.3 m = m'g 177
oF 1~29 =o]FthFig. 3a, b and ¢). 32A 7| 7HEA EE (7%), 505/3.3 m’= 277]1(10%) 37%/3.3 mPol| A= 4270
STATMAY 7I7hE EF H A EE tﬂi & Aol H (16%)7} Aoz st AxXPERE 20198 o=
o] A ¢kSkth(Fig. 3d, e and f). %2} oA AHAHE =T} "= AetolA 625 05/3.3 m)2] 90% o|AF<] o]t
SESrE S5 EEV QERORE il%il% Aol B 7} SEE Hhd 20200l F5E Ax7L O AXA &
gk 22 A 193} 2 E4717F =ol4lS ¥ 3717 B} of|zhe oF 80% QHEI%*XIHJ 29y s of
Aol §Th ¥, AeHE BE AL oA Zo]7} 60%°f ZHct.
oAt R Y7] S Y4x(Table 2)0f tfn]gt o] A4=9] H]&<l
Table 4= F o|at, WY ojakpel FaEY FEEGHES YPty o R YAGwrt Gopdas St
H&S 4% difolt). |4 Y49t AR A9 steth E3] t9d 539 AL 605/3.3 mPol A= 80F

Table 4. Number of panicles per hill and square meter, and effective tillering rate, for each variety at different transplanting

densities.
Planting 2019 . 2020 .
Variety D~ensit_32/ Panicle. Number Panicle Number Til]laeifiicgtl\;ate Panicle. Number Panicle Number Tilllaefrizl\;ate
(hill'm™) (hill™ (m?) %) (hill™") (m™) %)
37 14.3 160.5 74 16.8 188.7 81
Sindongjin 50 11.8 178.0 77 14.4 218.2 68
(LT) 60 9.7 176.4 79 13.9 2533 70
80 7.3 177.0 71 12.3 297.4 81
37 19.4 217.0 75 20.3 227.2 89
Yechan 50 15.0 227.8 69 18.3 277.8 82
(MT) 60 12.0 218.2 66 15.8 286.7 84
80 9.1 219.4 64 13.5 328.1 77
37 22.4 251.5 67 23.4 262.4 76
Hopyeong 50 17.1 259.6 58 20.1 304.5 33
(HT) 60 14.3 259.7 60 16.9 307.3 81
80 11.6 280.0 58 14.2 343.4 65
Analysis of variance (ANOVA)
Density (D) wE ok - - - -
Variety (V) *k ok - - - -
Year (Y) *k *k - - - -
Interaction (D*V) ok ns - - - -
Interaction (D*Y) * *ok - - - -
Interaction (V*Y) ns ns - - - -
Interaction (D*V*Y) ns ns - - - -

ns: non-significant (P > 0.05), *(**): significant at P < 0.05 or 0.01
Means followed by different letters are significantly different (P < 0.05)
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Fig. 4. Yield and yield components for different varieties at different transplanting densities.

Table 5. Analysis of variance (ANOVA) for yield and yield-related traits.

Treatment

Spikelet Number Spikelet Number

Ripened Grain Grain Weight”

Brown rice 0142 (kg/10a)

(panicle™) (m™) Ratio (%) (mg) recovery (%)
Density (D) ok *k *x ns ns *x
Variety (V) ok * Hok *ok Hok Hok
Year (Y) *k ns ** *ok ns *x
D*V * * ns ns ns *x
D*Y ns ns * * * ns
V*Y * ns woE ok ns ns
D*V*Y ns ns * ns ns ns

ns: non-significant (P > 0.05), *(**):

significant at P < 0.05 or 0.01, > : Brown Rice
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