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Table 1 Yield and its components of precision hill-drop drilling rice
PR N e = —s e e
I R T o R o A o
Varieties Treatments Yield Valid panicles . . .
spikelets spikelets rate weight
P1 7.340 a 441.42 J7 a 163.55 ¢ 7.211¢ a 90.32 b 21.28 ab
P2 6.160 b 403.35 71 b 138.95 e 5.64 12 ¢ 91.13 b 21.63 a
GERECSS P3 5.880 c 391.52 J7 be 178.77 b 6.334Z b 92.70 a 21.74 a
Peizataifeng P4 5.913 ¢ 390. 84 J7 be 148.50 d 5.58 12 ¢ 93.17 a 21.63 a
P5 4,377 d 249,49 J1 d 189.83 a 4.3812 d 85.24 ¢ 21.55 a
Y1 6.697 a 377.16 J3 ab 178.65 a 6.68 12 a 87.60 b 21.40 ab
Y2 4.630 ¢ 387.21 )1 a 145.79 b 6.07 12 d 86.63 b 21.43 ab
F A Y3 5.897 b 372.01 J7 ab 173.48 a 6.351Z ¢ 91.31a  21.38ab
Yuxiangyouzhan v 5.943 b 387.89 71 a 151.98 b 6.531Z b 91.47 a 21.72 a
Y5 3.190d 227.51 71 ¢ 143.62 b 3.791C e 86.79 b 20.98 ¢
k2 BENEBKENEYTE
Table 2 Biological yield of precise hill-drop drilling rice
BT %ﬁ“ﬁﬂ“ﬁﬁ% I 5 T BT A .
o R Dry matter weight Dry matter Dry matter weight
ih i 4 Total weight of steam-sheath weight of leaf of panicles
Varieties Treatments
Bili/g B/ (/hm?)  HBE/g BEHA/(/hm?) BEE/g BEA/(/hm?)  Bdl/g K/ (t/hm?)
Individual Population Individual Population Individual Population Individual Population
P1 52.68 d 13.26 a 16. 90 ¢ 4.32 ab 7.96 d 1.81 ¢ 27.93d 6.89 a
P2 54.29 ¢ 12.62 be 17.13 ¢ 4.48 ab 8.27 ¢ 2.06 b 28.63 ¢ 6.07 b
RS P3 57.71b 12.82b  18.70 b 4.69 a 8.79 b 2.30 a 30.90b  5.79 ¢
Peizataifeng P4 60.51a  12.84b  19.47a  4.67a 9.22 a 2.16b  32.07a  5.75c
P5 27.77 e 10.12 d 11.97 d 3.82 ¢ 5.16 e 1.79 ¢ 10.77 e 4.29 d
Y1 44,83 d 13.29 a 14.53 d 4.29 ¢ 6.71 ¢ 2.11 ¢ 23.83d 6.67 a
Y2 46,17 ¢ 11.18 ¢ 15.23 ¢ 4.26 ¢ 6.88 b 2.15 ¢ 24.17 ¢ 4.59 ¢
T A Y3 5110 b 12.83b  16.40 b 4.63 a 7.74 a 2.38 a 27.17b  5.81b
Yuxiangyouzhan —y, 51462 12.73b  16.63a  4.45b 7.87 a 2.25ab  27.50a  5.88b
Y5 32.49 e 9.66 d 10.47 e 3.70d 4.90 d 1.69d 17.20 e 4,25 d
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Fig.1 Harvest index of precision hill-drop drilling rice
K3 BENEBKBEIGREMHHMXESH
Table 3 Photosynthesis parameters of precision hill-drop drilling rice
oA R/ S e %/ SILFEE/ M| COL ¥R BE/
AL N 1A P
it b B (pmol/(m? + $)) (a/(m? + b)) (mmol/(m?* « s)) (pmol/mol)
m- * n
Varieties Treatments  Net photosynthesis & L Stomatal Internal CO,
Transpiration rate .
rate conductancc concentration
Pl 22,00 ¢ 11.68 b 0.67 b 295. 46 a
P2 24.63 a 13.22 a 0.78 a 297.81 a
B E P3 23.52 b 11.51 b 0.81 a 278.81 b
Peizataifeng P4 23.59 b 7.97 d 0. 60 be 264.58 ¢
S P5 19.95 d 8.48 ¢ 0.58 ¢ 275.94 b
Booting Y1 19.01 e 7.52 ¢ 0.52d 279.13 a
stage Y2 22.42 ¢ 8.40 b 0.66 ¢ 268. 63 ¢
EAM Y3 23.21 b 8.73 a 0.83 a 269.71 b
Yuxiangyouzhan Y4 23.61 a 8.39 b 0.81b 267.96 ¢
Y5 19.32d 8.76 a 0.66 c 269.94 b
P1 20.15 d 6.91 b 0.79 ¢ 346. 66 a
P2 20.41 ¢ 6.65 c 0.84 b 327.49 b
R R P3 21.20 a 7.19 a 0.92 a 316.67 d
Peizataifeng P4 20.66 b 7.25 a 0.93 a 317.89 d
- P5 15.13 e 7.30 a 0.62 d 324.16 ¢
Post-heading Y1 19.80 d 8.80 d 0.72 ¢ 325.65 ¢
14 d Y2 21.42 b 9.10 ¢ 0.77 b 339. 86 ¢
A Y3 22.58 a 9.51 a 0.85 a 342.43 b
Yuxiangyouzhan Y4 20. 86 ¢ 9.25 b 0.85 a 337.53 d
Y5 17.24 e 8.33 e 0.67 d 357.61 a
P1 16.73 d 5.87 ¢ 0.57 ¢ 335.44 a
P2 17.71 ¢ 6.38 b 0.70 a 321.42 b
B F P3 20.23 a 6.85 a 0.69 a 322.20 b
Peizataifeng P4 18.17 b 6.53 b 0.63 b 310.15 ¢
o P5 12.51 5.63 0.44 d 323.47 b
FHE 21 d o e o0 e
Post-heading Y1 16.03 ¢ 5.47 a 0.67 b 318.18 ¢
21d Y2 16.50 b 5.38 b 0.71 a 319.22 b
EA&M S Y3 18.72 a 5.48 a 0.71 a 323.34 b
Yuxiangyouzhan Y4 16. 05 ¢ 4.93 ¢ 0.53 ¢ 331,42 a
Y5 12.07 d 4.89 ¢ 0.49 d 332.13 a
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Effects of different planting density on grain yield
of precision hill-drop drilling rice

ZENG Shan' HUANG Zhong-lin® WANG Zai-man' LUQO Xi-wen' TANG Xiang-ru®

1. College o f Engineering , South China Agricultural University/Key Laboratory of Key
Technology on Agricultural Machine and Equipment Ministry of Education ,
Guangzhou 510642 ,China;
2.College of Agronomy ,South China Agricultural University ,Guangzhou 510642 ,China

Abstract Two varieties of super rice, Peizataifeng and Yuxiangyouzhan, were used to study the
effects of different planting density on grain production of mechanical precision hill-drop drilling rice.
The results showed that different planting density of precision hill-drop drilling rice produced high valid
panicles,high population total number of spilelets and high yield compared with manual boardcasting
(controls) ; but it had no significant effect on 1 000-grain weight of both varieties. The yields of Peiza-
taifeng with four densities (P1-P4) was increased significantly by 69. 07%, 40. 73%, 34. 34% and
35. 09 % ,respectively. The yields of Yuxiangyouzhan (Y1-Y4) was increased significantly by 109. 97%,
45.14% ,84.86% and 46. 32% ,respectively. The highest grain yield and highest harvest index were ob-
served in both rice varieties with row spacing of 20 cm,followed by row spacing of 25 cm wide-narrow
(35 +15) cm and 30 cm,but the difference between wide-narrow(35 +15) cm and 30 cm was not signif-
icant in the variety of Peizataifeng. For the grain yields of Yuxiangyouzhan,followed by the same levels
of wide-narrow and 30 cm,and then followed by row spacing of 25 cm,indicating that appropriate row
spacing could improve the harvest index of precision hill-drop drilling rice. The row spacing of 30 cm and
wide-narrow achieved the highest individuals biological yield while 20 ¢cm achieved the highest population
biological yields,indicating that increasing the row spacing could improve the individuals biological yield.
Improving population biological yields of precision hill-drop drilling rice should be on the basis of appro-
priate row spacing. The results also showed that higher net photosynthetic rate, but the significance lev-
els of the transpiration rate,stomatal conductance (Cond) and intercellular carbon dioxide concentration
in leaves(flag leaves) varied with the varieties of precision hill-drop drilling rice. The suitable row spac-
ing could improve the population photosynthesis capacity of precision hill-drop drilling rice. Therefore,
the main pathway to improve grain yield of precise hill-drop drilling rice is to guarantee grain number per
panicle on the basis of certain population valid panicles,to highlight the production superiority of deepen
fertilization and mechanical hill-lined characteristics, to coordinate the contradictions between individu-
als-and-population and yield and its components, to improve population photosynthesis capacity, and
therefore to culminate in a performance of high yields of precise hill-drop drilling rice.

Key words rice; precision hill-drop drilling; planting density; grain yield
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