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Abstract: [Objective] Our purpose is to investigate the rice seedling growth characteristic, quality of transplanting, rice
yield and economic benefits of sparse seeding in indica hybrid rice. [Method] The seeds of F you 498 and [l you 498
were used as materials to develop and chose the optimal drilling seeding machine., then a two-factor split-plot field
experiment was conducted with seeding method as main plot and seeding quantity as sub-plot. [Results] The results
showed that sowing in drill was contributive to unifrom growth of seedings with 24 lines being the best. The rice
seedlings under sparse seeding began to grow tiller 14 days after seeding with the growth rate of tiller peaking between
17 —23 days after seeding. With the increasing seeding density, seedling rate, dry matter accumulation, root shoot rati-
0, grain plumpness, N accumulation quantity, the percentage of tiller occurrence, rooting ability and leakage rate
showed a tendency of decreasing. At the same time, the number of productive panicles increased, the grain number per
panicle decreased and the grain yield increased at first and then decreased. The seedling quality under drill seeding was
better than broadcast seeding, under which the seeds grew into strong seedlings and had a higher grain yield. [Conclu-
sion] By comprehensively comparing cost and output, the drill seeding at the seeding rate of 50g/disc had a good coor-
dination between seedling population density and individual advantage and the input-output ratio was the highest and
had a higher economic benefit.
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Tablel. Parameters for drill planters and rice transplanters.
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d,/cm N, d,/cm d;/cm L/cm
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18 1.56 18 1.56 0.78—1.56 0.57—0.64
20 1.40 20 1.40 0.70—1.40
26 1.20 26 1.08 0.54—1.08
24 1.10 24 1.17 0.58—1.17

d,,The catching width of seedling claw per turn;d,, Row width of seedlings; N,

claw in each working stroke; N,, Line number of drilling sowing; d5 .,

The catching frequency of rice transplanter seedling

The width of seeds guiding slot; L, Seed length.
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Fig.1. Three-dimensional models of seeding uniformity for two grain types under different seeding densities with different row sized drill planters.
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Table 2. Seeding uniformity under different seeding methods. %
HO RIS DL A BLECE A TS
Seed shape and seeding 18 17 20 7 24 47 26 17 S N A
density /(g * plate ") 18 lines 20 lines 24 lines 26 lines Average
KB (K /96 >>2.7) Long-grain type(Length/Width>>2.7)
50 85.98 bB  88.04 bB  96.60 aA  86.81 bB  89.36 aA 77.07 bB  72.27 ¢B
75 88.07 bB  89.81 bAB 94.17 aA  87.95 bB  90.00 aA 84.14 bB  78.88 ¢B
100 86.35 bA  86.04 bA 90.81 aA 88.00 abA 87.80 aA 87.52 aA  87.29 aA
F-1 Average 86.80 bB  87.96 bB  93.86 aA  87.58 bB  89.05 aA  82.91 bAB 79.48 cB
[ 42 7 (K / 55<<2.2) Cirdllar grain type(Length/Width<<2.2)
50 87.17 beB 90.51 bAB 94.55 aA  85.51 ¢cB  89.43 aA  79.58 bB  74.49 ¢B
75 94.28 aA  94.97 aA  96.27 aA  93.82 aA 94.83 aA  92.01 aA 83.27 bB
100 92.99 aA  93.84 aA  96.27 aA  93.82 aA 94.23 aA  93.27 aA  92.03 aA
- Average 91.48 bA  93.11 abA 95.69 aA  91.05 bA 92.83 aA  88.29 bAB 83.26 cB

AR I/NG T8 53 B R R 22 538 160 5% RFEAKFE. FHE.

Different capital and small letters mean significant difference at 1% and 5% levels, respectively. A, ,Mechanized broadcasting; A, .Mecha-

nized drilling seeding; A;, Artificial broadcasting. The same as in tables below.



B SUBEAE - S b Ty 2048 b 8 BE X 2% SR A LR BT AR 38 K 4 BT 5

—o—Al —— A2

SRS BEY
No.of tillers per plant

14 17 20 23 26
BERH
Days after sowing/d

29

—e—Bl1 —a—B2

14 17 20 23 26 29

BRERH
Days after sowing/d

A1 —HLHHE s A2—HLA&HE: Bl —REFh it 40 g/#: B2—50 g/#k; B3,60 g/#k; B4,70 g/#. T,
Al,Mechanized broadcasting; A2, Mechanized drilling seeding; Bl, Seeding level of 40 g/plate; B2, 50 g/plate; B3, 60 g/plate; B4, 70 g/

plate. The same as in tables and figures below.
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Fig. 2. Dynamic characteristics of tiller number under different seeding methods and planting densities.
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Table 3. Effects of seeding methods and planting densities on seedling quality.

31 %5 1 W17 4E1 D

BT 78 5 e . BT Eﬁiﬁ Hf*ﬂl o SYBEIF R AER
Dry weight Root- + B + R N R Percentage
Ab B Rate of  Root twisting Root-
per unit developing  Dry weight Dry root N accumulation  of tiller
Treatment seedlings degree shoot
seedling height ability per 100 weight per 100 /(mg ¢ plant™ ') occurrence
/% /(kg + dm™*) rate
/(mg e+ cm ') /cm seedlings/g plants/g /%
A1B1 3.01 aA 68.67 a 1.86 b 84.13 aA 5.72 aA 0.809 a 0.14 2.41 aA 70.38 aA
A1B2 2.83 aA 68.42 a 2.05 ab 61.79 bB 5.65 aA 0.814 a 0.14 2.37 aA 36.38 bB
A1B3 2.55 aAB 64.46 b 2.27 a 56.32 cC 4.26 bAB 0.669 ab 0.16 1.76 bAB 26.44 beBC
A1B4 2.13 bB 64.36 b 2.20 a 55.88 cC 3.93 bB 0.542 b 0.14 1.56 bB 18.12 ¢C
A2B1 3.55 a 74.67 aA 1.85 bB 87.48 aA 7.15 aA 0.975 a 0.14 3.65 aA 72.44 aA
A2B2 2.96 b 69.60 bAB 2.45 aA 69.15 bB 5.94 abAB 0.754 ab 0.13 2.87 bA 37.59 bB
A2B3 2.61b 67.37 bB 2.75 aA 58.55 cC 5.17 bB 0.578 b 0.11 1.99 cB 37.59 bB
A2B4 2.97 ab 61.12 cC 2.40 aA 44.32 dD 5.39 bB 0.619 b 0.12 1.97 cB 29.29 bB
F {8 F value
1A )5 2 Method(A) 4.37 29.82° 10.92 0.04 25.32° 0.10 5.42 25.68" 2.82
&A% Density(B) 6.77"" 14.83"° 8.34"" 89.42" " 6.90" " 3.40 0.11 16.84" " 30.92"
AXB 0.38 4.21° 1.34 6.38" " 0.70 0.58 0.77 2.29 0.64
CFRINREFRT; CRKR SN BEKF.
" Significan difference at the 1% probability level; * Significant difference at the 5% probability level.
x4 B0 EX RS RE R0
Table 4. Effects of seeding methods and planting densities on mechanical transplanting quantity.
e OEG RS QRS BA R BERK B %N )
Rate of empty hills Seeding number Tiller number Basic seedling number
Treatment
/% per hill per plant /(X10"/hm*)
A1B1 17.68 aA 1.37 bB 0.53 aA 35.25 a
A1B2 16.09 aAB 1.43 bAB 0.23 bB 29.69 b
A1B3 13.69 bB 1.57 aA 0.14 beBC 32.21 ab
A1B4 5.54 cC 1.63 aA 0.06 cC 32.81 ab
A2B1 17.07 aA 1.40 ¢B 0.55 aA 36.04
A2B2 13.98 bAB 1.53 bAB 0.24 bB 33.15
A2B3 11.69 bBC 1.57 abAB 0.24 bB 34.03
A2B4 9.46 cC 1.70 aA 0.17 bB 36.23
F {f F value
#F 5 3 Method(A) 1.44 4,00 2.92 8.93
& EE Density(B) 49.53" " 9.46" 33.58"" 2.89
AXB 6.95"" 0.83 0.64 0.32

ENED R TES A LI (EPSRTE RS0S4 B Ei A TR
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%M
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T S RN 5 N B, HORE AT SEBR ) A D

B3 fit 5 . 8 9084.45 kg/hm?, B4 Ak, & 8320.51
kg/hm?, 453 A2 T UL B2 =48 5 /& (9081.18 kg/
hm?) . Bl 1% (8405.79 kg/hm?), 4% &b B i) /&
B T7 22 W e SRR B T e 7= B IR i 2
[i1] 2 5 38 B Wk 35 K P A FEAR AL B 25 S R
. R SR 2 R RN KR T HEUE (1
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Table 5. Effects of seeding methods and planting densities on grain yield and its components of mechanically-transplanted rice.
5 Wl MEE mmeons mex ovum o R
Qb B Effective Percentage Filled grain Grain
Grain yield Filled grain = Seed-setting  1000-grain
Treatment panicle number of fertile percentage  plumpness
/(kg « hm™*) number rate/ % weight/g
/(X10" « hm®)  tillers/ % /% /%
A1B1 8546.53 ab 215.30 68.26 130.1 93.4 32.8 96.00 95.75
A1B2 8603.84 ab 217.94 62.44 136.4 90.9 32.3 97.32 96.64
A1B3 9084.45 a 247.38 68.48 128.6 93.1 32.5 96.43 96.62
A1B4 8320.51 b 256.62 67.53 118.2 91.4 32.7 96.25 94.90
A2B1 8405.79 b 207.33 64.99 134.2 92.1 32.6 a 97.12 97.30
A2B2 9081.18 a 227.60 64.84 125.9 92.0 32.1 ab 95.38 95.50
A2B3 9015.49 a 241.42 63.44 124.9 92.4 32.4 a 96.08 96.99
A2B4 8862.06 ab 245.83 63.58 120.8 90.6 31.7 b 94.83 95.36
F {& F value
# #5530 Method(A) 0.59 0.36 0.40 0.87 2.46 1.22 2.89 0.06
& Fh % E Density(B) 2.71 2.02 0.39 1.08 1.37 1.20 0.79 1.37
AXB 1.30 0.12 0.65 0.37 0.49 2.15 0.83 0.59
x6 AEBEBMAAMBEMEZEEBZFUAFESN
Table 6. Economic benefit of different seeding methods and planting densities.
A T H Al
BRMAT o Agricultural N i s o
Ak B Labor for . kﬁlﬁlm ﬁ]?ﬁﬁ$ production BARA Grain = E‘&m A
Treatment seedling Seeding rat‘e Seed cost  materials and Input cost ‘ sield Total 1nc0m§ Output/
ture(No./hm?) /(kg « hm™?) /(Yuan * hm %) others /(Yuan ¢ hm“’)/(k . hm _){(Yuan « hm %) input
cu g
/(Yuan * hm %)
Al1B1 7.5 15.00 600 4687.5 5888 8546.53 17 093.06 2.903
A1B2 7.5 18.75 750 4687.5 6038 8603.84 17 207.68 2.850
A1B3 7.5 22.50 900 4687.5 6188 9084.45 18 168.90 2.936
AlB4 7.5 26.25 1050 4687.5 6338 8320.51 16 641.02 2.626
A2B1 7.5 15.00 600 4687.5 5888 8405.79 16 811.58 2.855
A2B2 7.5 18.75 750 4687.5 6038 9081.18 18 162.36 3.008
A2B3 7.5 22.50 900 4687.5 6188 9015.49 18 030.98 2.914
A2B4 7.5 26.25 1050 4687.5 6338 8862.06 17 724.12 2.796
S {H Average
Al 7.5 20.63 825 4687.5 6113 8638.83 17 277.66 2.826
A2 7.5 20.63 825 4687.5 6113 8841.16 17 682.32 2.893
Bl 7.5 15.00 600 4687.5 5888 8476.17 16 952.34 2.879
B2 7.5 18.75 750 4687.5 6038 8842.51 17 685.02 2.929
B3 7.5 22.50 900 4687.5 6188 9049.98 18 099.96 2.925
B4 7.5 26.25 1050 4687.5 6338 8591.28 17 182.56 2.711

A TR B 52 e 2 o 58 ) e 2 KR
2,6 AEBEBMAXMBEMZEEANEFRAESN
M 6 T LU H A ) A B R N T R AR R
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(] Y 22 5 o AN R 4% b oy = R A IR A 22 5%, 7
WM ERE A2 AL RS 2.3%.,
ASHIFGE 5 FH ol i 95 o 285 5 ) 00 T A 49 o 2
JIE A 1 o — A 6 R R B B 3.75 ke/hm’, ST A

il F A 150 T, MAR AN 2.5 A A, BA
Sl g LA B3 fem . B2 IRZ L, B fe ik H H = 4% H
F MK B2>B3>B1>DB4,B2 43 %]tk B3.B1 1 B4
HHNT 0.13%.1.73% F1 8.04% . X i ARBFSE H,
Foc e PR Y B3 A BN S5 i 4R L Y B2 AL BRAH L
B3 b 3 4 iy 7 ol o o 1 3G W80 I AN BE IR Ab
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FT A AL B 72 4 DL A2B2 (4545 50 g/ £k 4b B dx
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