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Labor-Saving Feasibilities in Transplanting
of Paddy Rice

[I. Variations in Yield Compatibility of Various Typed Isogenic
Lines of Paddy Rice as Affected by Different Planting
Densities with Fertilizer Applications

Ja Ock Guh.* Young Man Lee* and Kwan Seob Lee®

ABSTRACT

To investigate the model of labor-saving feasibilities in transplanting of paddy rice by reducing of plant-
densities with additional application of fertilizer, three isogenic lines of paddy rice in plant type, namely open-,
spread-and broom-type, were experimented. As aresult, the delaying of heading date by intra-specific compe-
tition was weakened by increasing of fertilizer applications and this tendency was clear in order of broom-,
spread- and open-type, respectively. Also the inter-specific competition was high in broom-type among others.
On the other hand, the yields were positively correlated with transplanting densities in open- and spread-type,
but no relationships in broom-type. As a conclusion, the reduced planting densities for labor-saving were com-
pensated by additional application of fertilizers as 1.12, 1.21, 1.28 folds of the standard amounts in open-type
for equivalent yields, and 1.22, 1.35, 1.40 folds in broom-type, respectively.
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Table 1. Variations in heading date as affected by transplanting density and fertilization level.

Density (hills/m? Mean head-
Femn;’aiions/ ) 47.62 22.22 15.15 11.11 8.33 ing date CV(%)
OPEN TYPE LINE
None (0.0) Aug. 3 Aug. 5 Aug. 5 Aug. 8 Aug. 11 Aug. 6.4 435
Haif (0.5) Aug. 5 Aug. 8 Aug. 8 Aug. 11 Aug. 11 Aug. 8.6 26.1
Normal (1.0) Aug. 5 Aug. 8 Aug. 11 Aug. 11 Aug. 13 Aug. 9.6 29.2
One & half (1.5) Aug. 8 Aug. 8 Aug. 11 Aug. 11 Aug. 13 Aug. 102 19.2
BROOM TYPE LINE
None July 30 Aug. 1 Aug. 3 Aug. 5 Aug. 5  Aue.2.6 89.7
Half July 30 Aug. 3 Aug. S Aug. 8 Aug. 11  Aug.5.2 79.2
Normal Aug. 3 Aug. 5 Aug. 8 Aug. 11 Aug. 11 Aug. 7.6 42.1
One & half Aug. 3 Aug. 5 Aug. 8 Aug. 11 Aug. 13 Aug. 8.0 46.1
SPREAD TYPE LINE
None Aug. 1 Aug. 1 Aug. 3 Aug. 3 Aug. § Aug. 2.6 57.6
Half Aug. 1 Aug. 3 Aug. § Aug. 5 Aug. 8 Aug. 4.4 53.0
Normal Aug. 3 Aug. 5 Aug. 5 Aug. 8 Aug. 11 Aug. 6.4 43.8
One & half Aug. 3 Aug. 8 Aug. 8 Aug. 11 Aug. 11 Aug. 8.2 35.7
Table 2. Variations in weed emergence (fresh wt. g/0,5m2) at heading stage
Fertilizer Open-type Spread-type Broom-type
& density Annl/ Peren?) Sum Ann. Peren. Sum Ann. Peren. Sum
NONE
8.33 23 58 81 76 65 141 83 87 170
11.11 22 35 57 20 47 67 80 67 147
15.15 18 30 48 15 27 42 60 52 112
22.22 11 20 31 14 20 34 40 45 85
47.62 8 15 23 10 7 17 28 32 60
HALF
8.33 130 60 190 245 180 425 235 180 415
11.11 90 50 140 150 75 265 190 130 320
15.15 75 30 105 140 65 205 143 142 285
22.22 70 25 95 83 55 138 65 65 130
47.62 38 30 68 87 45 132 55 42 97
CONVENTION
8.33 170 130 300 150 180 330 240 200 440
11,11 180 90 270 110 130 240 220 175 395
15.15 90 45 135 85 100 185 245 115 © 350
22.22 85 35 120 40 75 115 185 95 280
47.62 80 30 110 S0 60 110 160 65 225
HIGH
8.33 270 145 415 270 190 460 355 250 605
1111 260 180 440 240 160 400 285 130 415
15.15 250 135 385 190 100 290 300 195 495
22.22 175 110 275 70 95 165 185 165 350
47.62 70 150 220 30 130 160 85 155 240
CV(%) in
Fertility 44.5 43.5 43.9 50.4 41.6 43.9 49.1 36.7 39.8
Density 38.1 38.1 39.9 50.4 39.1 44.5 33.0 30.2 31.4

Note: 2’/ : Annual weeds (mostly dominated by Monochoria vaginalis),
/: Perennial weeds (mostly Cyperus serotinus and Potamogeton distinctus).
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Fig. 1. Variations of paddy yields (kg/10a) of respective isogenic-lines in plant type as affected by different
transplanting densities and fertilizer application levels. The same alphabetical letters in each figure
indicate no significant difference at 95% probability level in Duncan’s Multiple Range Test.
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Table 3. Multiple regression polynomial equations in yield and yield components of each isogenic line in plant
type as a function of fertilizer levels (F) and transplanting densities (D)

f (F.D)/Plant-type Equations F-value Coefficients(R)
No. panicles/Open y = 36.71412.49D+58.31F—~0.17D2+22.80F2+3.10DF 134.3%* 0.9621
/Spread  y =16.51+11.85D+173.13F—0.16D?—-29 20F2+1,54DF  272.0** 0.9807
/Broom  y=11.89+11.62D+177.78F—0.16D%-39.13F%+1 86DF 17.3** 0.9569
No. spikelets/Open  y = 97.33—2.17D+7.70F+0.03D%+5.60F2+0.1 1DF 50.3** 0.9073
{Spread vy =105.12—1.95D~1.71F+0.02D?+1.53F%+0,13DF 30.4%* 0.8591
/Broom y =109.31-3.18D+46.09F+0.05D2—16.25F%-0.22DF 60.2%* 0.9208
Grain wt./Open y = 30.25—0.23D+].88F+0.003D?-0.58F?% - 0.007DF 9.3 0.6795
/Spread y =29.21-0.81D+1.37F+0.003D? - 0.20F2 —0.02DF 6.5* 0.6120
/Broom y =29.41-0.23D+1.05F+0,003D2+0.10F% —0.02DF 10.5%* 0,7027
Ripeness /Open y = 90.62—0.05D+1.43F+0.0002D*—0.8 1F2—0.003DF 0.87N%  0.2730
/Spread y = 91.15-0.04D+1.40F+0.00003D% -0.72F2 ~0.045DF 3.72* 0.5062
/Broom y =92.11-0.18D+2.36F+0.0027D2 1 31F2—0.016DF 1.08NS 03014
Paddy yields/Open y =188.29+12.13D+145.55F-0.21D%+148 48F*+4 86DF  85.23*%*  0.9421
/Spread  y =193.82+9.95D+374.7F—0.15D%-21.46F2+0.27DF 76.34**  0,9360
/Broom y =218.34+3.05D+618.01F-0.05D>~112.86F>~0.49DF  70.73** 0.9314
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Relief-type graphing of isoboles in panicle numbers per m? as a function of fertilizer appli

cation levels and transplanting densities per m? by each plant-typed isogenic line. The num-
bers on the cross of combinated treatments indicate the percent-response comparing
with the standard treatment (1.0 x 22.22) as 100%, respectively.
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Fig. 3. Relief-type graphing of isoboles in spikelet numbers per panicle as a function of fertilizer

application level and transplanting densities per m? by each plant-typed isogenic line.

The

numbers on the cross of combinated treatments indicate the percent-response compairing with
the standard treatment (1.0 x 22.22) as 100%, respectively.
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