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Effects of transplanting density on dry matter accumulation and
yield formation of machine transplanted hybrid rice

TENG Fei''?, LI Chuan-you', CHEN Hui-zhe? , ZHU De-feng®*
(1. Beijing Agricultural Machinery Testing and Extension Station, Beijing 100079, China;
2. State Key Laboratory of Rice Biology, China National Rice Research Institute, Hangzhou 310006, China)

Abstract To explore suitable transplanting spacing and density of hybrid rice under mechanically transplanting
condition, Zhongzheyou 8 and Yongyou 12 were adopted as test materials to study on the effect of different planting
densities on the growth and yield of hybrid rice. Different planting densities of four transplanting spacing (14,16, 18 and
21 cm) were designed. The results showed that. With the increase of transplanting spacing, individual plant of both
varities were vigorous, the tillers of single plant were increased. However, the total number of tillers was decreased
significantly,and the spike rate displayed a trend of reduction. With the increasing of transplanting spacing, the dry
matter accumulation of plants was decreased since the dry matter was mostly transported to stems and leaves, and had
small contribution to grain yield. From the performance of rice productivity,increasing transplanting spacing could reduce
the effective panicle significantly and caused reduction of grain yield. Therefore, high yield hybrid rice need certain
degree of planting density, the suitable density was 18.5 to 23.8 points each m? ,and the suitable spacing was between
14 to 18 cm.
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Table 1 Dynamics of tiller at different stage

43 B v U4 3 T3k Frid
Height tillering stage Panicle initiation stage Full heading stage
s PR/ em iR VS TN bk LI R TN
Variety Spacing 53 BERK I3 BERL/m? 53 BERL JrBERL/m? 53 BEAK S BER/m”?
Tiller Tiller Tiller Tiller Tiller Tiller
number number number number number number
14 18.6 b 442.9 b 11.7 b 277.8 ab 11.9b 284.1b
L 8 16 21.5 b 448.6 b 13.3 ab 276. 4 ab 13.1 ab 273.6 ab
Zhongzheyou 8 18 26.7 a 493.8 a 17.1 a 317.3 a 16.6 a 307.4 a
21 25.2 a 400.0 ¢ 16.3 a 258.2 b 16.2 a 257.1b
14 12.8 ¢ 304.8 b 10.5 a 249.2 a 9.9 ab 234.9 a
Mk 12 16 16.9 b 352.8 a 11.5 a 240.3 a 10.1 ab 211.1 ab
Yongyou 12 18 17.9 b 332.1a 11.7 a 217.3 b 11.0 a 203.7 b
21 22.1a 350.3 a 12.2 a 193.7 b 12.9 a 204.2 b

TE « [ — i B B A [R] B 2 A ) 22 5 8 25 (P=0..05) .

Note: Values followed by different letters refer to significant difference at 0. 05 level.
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Fig. 1 Comparison of panicle bearing tiller rate
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Table 2 Dry matter accumulation and proportion at main growths stages of rice

551 Full heading stage

i A R/ cm =H ik %
Variety Spacing Stem and sheath Leaf Panicle
tjj )/ 1/ % t’u‘jj )/ Hopl/ % t?j )/ Hofl/ %
14 810. 20 a 62.21 310.54 a 23. 85 181.59 a 13.94
i 8 B 16 783.36 a 62.31 299.34 a 23. 81 174.55 a 13.88
Zhongzheyou 8 18 767.41 ab 62. 86 279. 62 ab 23.63 136.09 b 13.50
21 733.00 b 60.19 317.13 a 26. 04 167.78 a 13.78
14 964.01 a 58.13 414.68 a 25. 00 279.80 a 16. 87
w12 16 856.32 b 59.23 363.06 ab 25.11 226.35 b 15. 66
Yongyou 12 18 749.89 ¢ 58.95 324.02 b 25.47 198.17 be 15.58
21 675.32 od 59.21 291.38 ¢ 25.55 173.89 ¢ 15.25
M Maturity stage
A BB /em = i "
Varicty Spacing Stem and sheath Leaf Panicle

I AR N—
Z’jﬁj )/ H 1/ % Tj j )/ HA/ % iﬂj j )/ W1/ %
14 757.82 a 30. 95 366.67 a 14. 98 1323.85 a 54. 07
i 8 B 16 688.72 b 33.08 309.69 b 14. 88 1083.33 b 52. 04
Zhongzheyou 8 18 613.67 c 35.21 287.10 b 16. 47 842.25 ¢ 48. 32
21 483.65 d 33.07 243.99 ¢ 16. 69 734.71 d 50. 24
14 787.74 a 32.42 397.94 a 16. 38 1244.21 a 51.20
i 12 16 781.32 a 33.70 385.42 a 16. 62 1194.17 a 49. 68
Yongyou 12 18 732.90 b 32.06 351. 20 ab 15. 36 1201. 64 a 52.57
21 604.52 ¢ 32.30 279.87 ¢ 14. 96 986.96 b 52. 74
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Table 3 Characteristics of group dry matter transportation

- - ZEH W TR LR ZER Y TR R 0 M TYRMER /g
Variety Spacing Export percentage of stem Transport percentage of Dry matter accumulation
and sheath matter stem and sheath matter after heading per
14 6.47 cd 3.96 d 1146.01 a
i 8 = 16 12.08 ¢ 8.74 ¢ 824.49 b
Zhongzheyou 8 18 20.03 b 18.25 b 559.91 ¢
21 34.02 a 33.94 a 244.45d
14 18.29 a 14.17 a 771.39 b
MW 12 16 8.76 b 6.28 b 915.18 a
Yongyou 12 18 2.27 ¢ 1.41 ¢ 1 013.66 a
21 10.48 b 7.17 b 730.77 b
2.4 FEREMBETF P i 7 22 A A — S50, AL A B B A 38 R S B A

H ¢ 4 AT, B A AL A AR E A 1 TR e S )
FEE I N PR 14 5 16 em PR E R K
INCYBREERE N E 18 em B, PR R E R (P
0.05) , JkLE AR IR 21 cm W, 7 B4 T R £ i
I, 227 0. 0™ b LR 7 & B, W0 o™
R DR T 1 22 S T A R A A R RO g RO %
Fhfl 8 A REEC 2 AL 12 BRI EK L H

B D B8 A RO EICAD S I W 8 O B0 e R
LR ALV iR SUER R DNRCTN DS iV &R N
X A A i Aol AR R R e A AR R A 4R
BOR L HAUR 3% (P<<0. 05) B i F 3 K B9 LA fk
IR ARG 1 O P A 2 2 A B RO I B A
WAk R T L HLA PR B AR A AR P18 AT 21 em)
PR R
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Table 4 Grain yield and its components under different transplanting density

AHYREE/ m’ B TERLEL E I Y TR E/g S 7/

vt o REE/cm L . )
Panicle Grain number Seed 1 000-grain (kg/hm*)

Variety Spacing

number per per panicle setting rate weight Yield
14 307.94 a 168.58 ¢ 74.85 b 22.24 a 8 921.65 a
L 8 B 16 281. 25 ab 174.19 be 80.67 a 22.25 a 8 831.68 a
Zhongzheyou 8 18 269.14 b 176.62 b 79.00 a 22.21 a 8401.95 b
21 245.50 ¢ 184.55 a 79.54 a 22.00 a 7297.23 ¢
14 223.02 a 307.69 ¢ 71.58 a 22.43 a 10 917.84 a
ik 12 16 204.86 b 319.01 b 70.01 a 22.52 a 10 280. 99 a
Yongyou 12 18 203.70 b 326.46 b 65.96 b 22.21 a 9444.13 b
21 174.60 ¢ 338.43 a 66.99 b 22.39 a 8 202.97 ¢
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