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Increasing Root-mat Formetion by Plant Growth Regulators
in Machine Transplanting with Infant Seedling of Rice

Je Kyu Kim*, Young Hyo Kim*, Moon Hee Lee* and Rae Kyeong Park*

ABSTRACT : This experiment was conducted to elucidate the effect of plant growth regulators (PGR) on the root
-mat formation of infant seedling (8- to 10-day-old seedling) of rice in machine transplanting, The rice seeds of
Odaebyeo were socked in water with different concentrations of PGRs for 48 hours at room temperature, Seeding
rate was 220 g per seed tray (30x60x3cm). Metalaxyl (25% wettable powder) was used for a fungicide.

Generally, the metalaxyl-treated seeds markedly promoted the root growth of the rice seedling, while tetracy-
cle, pachlobutrazol and NTN-821 reduced the seedling height and root length, and thickened the shoot diameter
at higher concentation levels,

Tetracycle decreased root length of the rice seedlings but increased root number per seedling, and root-mat
formation was poor. Whereas, metalaxyl concentrations of 200 and 1, 000 ppm markedly increased root length
and number of root hairs without decreasing root number, thus root-mat formation was excellent, The optimum
concentration of metalaxyl seed treatment to increase the root-mat formation of infant seedling of rice was about
200 ppm. Metalaxyl seed treatment could be advanced one to two days of the duration of root-mat formation

compared with control,
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Table 1. Properties of chemicals tested.

Active
Chemical ingredient Formulation
(%)
1. Tetracycle 1 Wettable powder
2. Pachlobutrazol 23 Flowable
3. NTN-821 1 Granule
4. KIM-112 1 Flowable
5. Inabenfide 12 Granule
6. Isoprothiolane 12 Granule
7. Hy‘;‘fe’t‘:g’;‘;]* 4+0.5 Dust
8. Metalaxyl 25 Wettable powder
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Table 2. Effect of plant growth regulators on the seedling growth and root-mat formation of infant seedling of
rice in machine transplanting (8 DAS) .

. Conc. Leaf Seedling Root no. Root Root-mat
Chemical (ppm) no ht. per length formationV
bp ) (cm) seedling (cm) °
10 2.9 7.3 7.1 6.6 ay
Tetracycle 50 3.0 5.5 7.0 6.2 X
100 3.0 4.3 6.8 6.6 X
10 2.9 8.7 6.7 7.1 PaN
Pachlobutrazol 50 2.9 6.7 6.6 6.9 X
100 3.0 5.6 6.9 6.8 X
10 2.8 9.5 6.9 7.0 ay
NTN-821 50 2.9 9.3 7.2 7.3 PaN
100 2.9 8.5 6.6 7.1 PaN
10 2.9 10.3 7.0 6.9 AN
KIM-112 50 2.8 9.4 6.9 7.4 ]
100 2.8 9.7 6.6 7.1 O
10 2.8 10.1 7.0 7.6 O
Inabenfide 50 2.8 10.6 6.6 7.1 O
100 2.8 11.1 6.9 7.2 O
10 2.8 11.4 6.7 7.4 O
Isoprothiolane 50 2.8 10.9 6.7 7.2 O
100 2.8 11.1 6.5 7.3 O
10 2.8 11.9 7.0 7.6 O
Hymexazole + 50 2.8 11.7 6.9 7.4 Q
metalaxyl 100 2.8 11.6 6.5 7.9 O
10 2.8 12.1 7.0 7.7 O
Metalaxyl 50 2.8 12.0 7.2 8.1 ®
100 2.8 12.3 7.2 8.7 ®
Control - 2.8 11.3 6.8 7.4 @]
¥ x None, A Poor, []Fair, O Good, @ Excellent
110- X 710 ppm, O1 50 ppm, @ : 100 ppm X ?
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Fig. 1. Percentage to the seedling height of control as affected by different chemicals and con-
centrations,
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Fig. 2. Total root length per seedling as affected by oA WA 3 FASCH
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Table 3. Effect of plant growth regulators on the shoot diameter of infant seedling of rice (20 DAS) .
Chemical Conc. Shoot diameter (mm)
(ppm) Narrow side Wide side Mean
Control - 1.13+0.01¥ 1.741+0.03 1.44+0.02
10 1.32+0.01 1.93+0.04 1.63%0.03
Tetracycle 50 1.43+£0.02 2.08+0.93 1.76£0.03
100 1.50+0.04 2.18%0.05 1.84%+0.04
10 1.17+0.05 1.74%+0.03 1.46+0.04
Mealaxyl 50 1.18%0.02 1.69+0.03 1.44+0.03
100 1.17+0.01 1.62+0.03 1.40£0.02

¥ Mean+standard error
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Table 4. Thickness of root-mat in infant seedling of rice as affected by plant growth regulator (12 DAS) .

Thickness of root-mat {cm)

Chemical
0 ppm 10 ppm 50 ppm 100 ppm
Tetracycle 2.4210.04¥ 2.4210.04 2.39+0.02 2.29+0.04
Metalaxyl 2.42+0.04 2.49£0.05 2.57+0.04 2.71%£0.04
Y Mean+standard error
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Table 5. Changes in root-mat formation as affected by different concentrations of metalaxyl seed treatment
(25/20°C, day/night). ’

Conc, Root-mat formation¥
(ppm) 5 DAS 6 DAS 7 DAS 8 DAS 9 DAS 10 DAS
0 X A A | O O
100 X ‘ A a O @ 1]
200 X O O L] ® @
300 X O @ e ® @
40q) X O O ® ® @
500 A d @ @ @ [ ]

L X None, A Poor, [JFair, O Good, @ Excellent
Critical days for transplanting, DAS : Days after sowing




Table 6. Effect of plant growth regulators on the seedling growth of infant seedling of rice in machine transplant-

ing (12 DAS) .

Chemical Conc. Leaf Seedling ht, Shoot dry wt, Phototoxicity
(ppm) no. (cm) (g/100 sdl.) (0-9)
0.1 3.1 12.2 1.19 0
Tetracycle 1 3.1 1.7 1.09 0
10 3.3 9.3 1.14 0
10 2.9 13.0 1.06 0
Metalaxyl 200 3.0 13.7 1.00 0
1, 000 3.0 13.8 1.14 0
Control - 2.9 12.3 0.96 0
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Photo. 1. Root-mat fomation as affected by differ-
ent concentrations of metalaxyl seed
treatment. A (Control), B(10 ppm), C

(200 ppm}, D(1, 000 ppm)
Table 7. Effect of plant growth regulators on the root growth of infant seedling of rice in machine transplanting

(12 DAS) .
Root no, Root Total root Root
Chemical Cone. per length length dry wt. Root—r?at
{ppm) ; formation
seedling (cm) (cm) (mg/100 sdl.)
0.1 8.2a 6.9 be 56.6 204 AN
Tetracycle 1 8.3a 6.7 bc 55.6 215 A
10 8.7a 6.2c 53.9 238 A
10 7.0b 8.2 ab 57.4 232 @]
Metalaxyl 200 6.9b 8.9a 61.4 261 o
1, 000 6.8b 3.8a 59.8 253 9
Control - 6.8b 7.6b 51.7 245 O

Y A Poor, O Good, @ Excellent
Means followed by a common letter in a column are not significantly different at the 5% level by DMRT.
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Rice root growth as affected by metalaxyl
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Table 8. Changes in root-mat formation as affected by different plant growth regulators and concentrations.

Chemical Conc. Root-mat formation¥
emea (ppm) 6 DAS § DAS 10 DAS 12 DAS 20 DAS

0.1 X X A O O
Tetracycle 1 X X A AN 0
10 X X PN VAN N
10 A O @ @ [
Metalaxyl 200 0 © 2 & ®
1, 000 O @ ® ® @
Control - A O & @ @

Y X None, A Poor, [ ]Fair, O Good, eExcellent
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