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Effect of Carbofuran on Rice Growth

Kim, Soon-chul*

ABSTRACT

The effect of carbofuran (2, 3-Dihydro-2,2-dimethyl-benzofuran-7-ylmethyl carbamate) on rice growth

was evaluated as a direct growth stimulant of rice. For this, several laboratory and field trials conducted from

1981 to 1986 at the Yeongnam Crop Experiment Station. Carbofuran solution affected the germination of rice
seed. The growth of seminal roots was adversely affected by the increase of carbofuran concentrations while
the length of single root became longer with the concentration increment up to 50 ppm. Carbofuran application
(0.18¢ ai/m?) at the rice nurserybed significantly enhanced the rice growth and recovered from the low tem-
perature damage. The enhancement effect was more pronounced at the plot that applied carbofuran before
rice seeding as soil incorporation than top-dressing. The effect of growth enhancement further extended to
transplanted lowland rice. This effectwas greater at double cropping area (late of June transplanting) compared
to single cropping area (May transplanting). Among important agronomic traits, the increment of panicle num-
ber was the most important direct effect for increasing rice grain yield by carbofuran application. Carbofuran
application also exhibited the reducing effect against low temperature damage at reductive division stage and at
tice heading stage and against submergence damage at booting stage through enhancement of fertile grain ratio,
ripening ratio or photosynthetic activity.

Key worlds: carbofuran, low temperature damage, growth stimulant, germination, soil incorporation, top-

dressing, cropping area.
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Table 1. Effect of carbofuran on rice germination. YCES, 1984

Plant
Seed Concentra- Heair;h t Leaf Root Root Length(cm)
Regime tion (ppm) (em) Number  Number 1 9 3 4 5 Total
Intact 0 6.6 3.6 5.0 2.8 33 37 3.1 3.0 15.9
5 7.2 34 2.4 7.4 0.8 0.6 - - 8.8
10 5.7 3.3 1.4 5.7 1.4 - - - 7.1
50 6.0 35 1.4 6.0 1.3 - - - 7.3
100 5.7 3.5 1.0 4.7 - — - - 4.7
Pre- 0 6.0 4.0 5.0 3.1 34 33 3.3 3.4 16.4
germinated 5 5.6 33 2.2 3.0 1.2 0.8 - - 5.0
10 5.9 3.5 1.2 6.3 1.2 - — - 7.5
50 5.5 3.6 1.0 4.9 - - - - 4.9
100 0 0 0 0 - - - - —

* Rice cultivar : Milyang 42. (Indica/Japonica)
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Table 2. Some agronomic traits as affected by fertilizer and carbofuran. YCES, 1984.

Plant

Healthy

Fresh weight

. Tiller Leaf (mg/seedling)
Treatment Zc:;g)ht Number Number (S;or/zm) Leaf Leaf Root  Total
§ Blade Sheath
NP+ 21.3a 0.3 6.2a 5.8 3.6 6.2 2.4 12.2a
carbofuran
Carbofuran 21.2a 0.9 6.2a 6.6 4.3 5.4 3.4 13.1b
Untreated 16.7b 0 5.4b 5.1 22 29 1.4 6.5b
control

* Rice cultivar : Samgangbyeo (Indica/Japonica)
* Seeding : May 10, 1984

* Dosage : Carbofuran = 0.18 g ai/m?, N-PK = 15-15-15 g ai/m?
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Table 3. Recovery effect of leaf discoloration caused by low temperature. YCES, 1985

Leaf Discoloration(0-9) May 30 A
Plant Discolo- Fresh weight Dry
Treatment Leaf Root ration weight
May 5 May27 May29 ] 2 Height i
ay ay ay une eig! Number Activity (%) (mg/seedling) @)
(cm)
Untreated
ntrea 8 6 5 3 166 59 288 174 260 23.1
check
Urea
8 6 4 2 17.8 6.1 46 .4 17.2 3 222
(4.6g ai/m*) 86
Carbofu
arboturan 8 4 2 1 248 63 422 146 465 217

(0.18g ai/m?)

* Urea and carbofuran were topdressed by spraying solution for urea and broadcasting for carbofuran, respectively.

* Rice cultivar : Chilseoungbyeo (Indica/Japonica)
* Seeding : April 25, 1985.
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Table 4. Leaf length of total and discolorized portion in association with leaf order. YCES, 1985.
Treatment Item Leaf length in association with leaf order {cm)
1 2 3 4 5 6 7 Total
Untreated " Total 0 23 7.7 7.7 9.7 8.9 0 36.3
check ' Discolorized 0 1.8 0.6 1.4 2.5 0 0 6.3
(78) 8) (18) (26) 0) (17)
Urea ' Total 0 35 77 7.2 8.9 10.6 1.6 395
(4.6g ai/m?) " Discolorized 0 2.4 07 11 2.6 0 0 6.8
(69) %) (15) (29) @) (0) (17)
Carbofuran ' Total 0 3.9 7.7 8.0 10.9 12.3 39 46.7
(0.18g ai/m®) ' Discolorized 0 2.7 0.1 0.5 3.5 0 0 6.8
(69) (1) (6) (32) (0) (0) (15)

* Rice cultivar : Chilseoungbyeo (Ind./Jap.)
* Seeding : April 25, 1985.
* () ; Ratio of discolorized leaf.
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Table 5. Effect of carbofuran on seedling growth of rice at nurserybed. YCES, 1985,

Discolora- Chlorophyll Plant . Health 4-factors
, . Dry weight
Treatment tion score content height (mg/seedling) score summed
(0-9) (mg/Fwg)  (cm) & Y (mg/em)  growth(%)
Untreated control 9 2.65d 13.1b 17.0¢ 1.30 100
Carbofuran(0.18 g ai/m?)
" Soil incorporation 6 380a 153a 20.7 a 1.35 122
before seeding
" Two-days before 6 369b 13.4b 20.3 a 1.51 119
viny! removal
" Two-days after 7 287 ¢ 139b 19.0b 1.37 108
vinyl removal
* Rice cultivar : Chilseoungbyeo (Indica/Japonica)
* Seeding : April 15, 1985
* 4-factors summed growth : relative growth of all but discoloration score agronomic traits.
Table 6. Agronomic traits and yield components as affected by carbofuran. YCES, 1981.
Culm Panicle Panicle Exser- Spikelet Ripened Fertiled 1,000 Yield(t/ha)
Treatment Heading length length  number tion number i grain brown rice (Polished- Index
(cm)  (cm) (hill) - (cm) (%) (%) weight (g)  rice)
Carbofuran
(1.8kg ai/ha)
" 1DBT Aug. 23 69 229 10.7 1.2 109 78.6 92.2 24.7 5.28a 118
' 25 DAT Aug. 23 68 218 111 1.7 98 71.5 92.3 250 4.95a i
Untreated 623 67 229 105 16 101 768 918 247 446b 100
control
* Rice cultivar : Cheongcheongbyeo (Indica/Japonica)
* Transplanting : June 20, 1981 (35-days old seedling)
* DB(A)T = Day before(after) transplanting.
Table 7. Several agronomic traits, yield component and grain yield of rice. YCES, 1982,
Culm Panicle Panicle Panicle Spikelet Fertiled Ripened 1,000 Yield(t/ha)
Treatment Heading length length  number exser- numte); i grain brown  (brownrice) Index
(cm) (cm) (/hill) tion(cm) (%) (%) rice (g)
Carbofuran
Aug.20 77 222 113 7.3 122 95.0 92.5 189 Ll 110
(1.8kg aifha) "B 2
Untreated
Aug.20 73 21.6 10.7 6.8 119 954 925 18.7 5.20b 100
control

* Rice cultivar : Samgangbyeo (Indica/Japonica)
* Transplanting : June 25, 1982 (45 days old seedling)
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Table 8. Effect of carbofuran on chlorophyll content, photosynthetic activity and insect incidence.

YCES, 1982.

Rice leaf Chlorophyll Photosynthetic
Treatment miner content activity

(0-9) (Chl a+b mg/D.wg) (CO, mg/dm?/h)
Untreated 4 9.78 b 29.0 b

control
Carbofuran 0 10.42a 40.0a
(1.8kg ai/ha)
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Table 9. Several agronomic traits of rice as affected by carbofuran application. YCES, 1983

DAT Rice Headi
, 30 ice Heading Culm  Panidle Grain
Cultivar and Plant . Dry i Plant  Tiller Dry R
K Tiller 4 Heading K " length  number yield Index
Treatment height number weight LAI date height number weight LAI (cm) (nofm?) (t/ha)
aQ a
(cm) (g/hill) (cm)  (no/hill) (g/hill)
Nampoongbyeo
(ind./Jap.)
d
Untreate £ 229 110 22 Augll 94 174 453 67 75 318 822 100
control
Carbofuran
i 44 239 11.2 22 Aug. 11 91 19.2 513 7.1 79 327 8.36 101
(1.8kg ai/ha)
Sangpoongbyeo
(Japonica)
ted
Untreate 48 198 97 19 JuL31 9 157 380 42 71 256 4.88 100
control
Carbofuran
. 48 20.0 9.0 1.8  Jul. 30 94 16.5 431 4.7 71 268 5.25 108
(1.8kg ai/ha)

* Transplanting : May 27, 1983.
* DAT = day after transplanting.
* Carbofuran was applied just before rice transplanting.
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Table 10. Effect of carbofuran on reducing effect of low-temperature. YCES, 1981,

Culm  Panicle Exsertion Ripened Fertiled Sterilized
Treatment Heading length length (cm) grain grain grain
(cm)  (cm) (%) (%) (%)
Carbofuran Application (1.8kg ai/ha)
' 1-day before transplanting
— Reductive division stage Aug. 15 40 20.9 -7.8 58.3 68.9 3i.1
— Heading stage Aug. 4 46 20.9 =57 72.3 89.3 10.7
— Check Aug. 4 46 20.3 -3.3 85.7 94.3 5.7
' 25-days after transplanting
— Reductive division stage Aug. 15 39 21.6 -6.9 48.6 59.4 40.6
— Heading stage Aug. 4 43 20.3 -7.0 72.6 91.4 8.6
— Check Aug. 4 41 20.0 —6.6 75.5 93.5 6.5
Untreated Control
— Reduction division stage Aug. 15 36 22.0 -99 35.2 55.1 449
— Heading stage Aug. 4 41 19.9 -7.5 54.3 77.8 22.2
— Check Aug, 4 41 26.7 —6.1 77.2 88.8 11.2
* Rice cultivar : Cheongcheongbyeo (Indica/Japonica)
* Transplanting : May 21, 1981 (50-days-old seedling)
* Growth stage means the time for low-temperature treatment( 17°C) for 10 days.
Table 11. Effect of carbofuran on submergence damage at rice booting stage. YCES, 1985.
Culm  Panicle Dry Grain 41;:‘;:10: 2-1:1::1035
Cultivar Treatment length number weight yield Zrowt; :rlowtl?
hi . hi
(cm)  (no./hill} (g/hill) (g/hill) %) )
Samgangbyeo Untreated control 71.5 16.1 327c 158b 100 100
(Ind./Jap.) Carbofuran (0.18g ai/m?)
' Before submergence 70.6 18.0 383a 19.0a 112 119
" After submergence 70.0 17.7 360b 17.8a 108 112
Nakdongbyeo Untreated control 78.2 17.2 26.2¢ 16.1b 100 100
(Japonica) Carbofuran (0.18g ai/m?)
' Before submergence 76.1 17.2 32.1a 17.7a 108 117
" After submergence 77.1 17.2 295b 15.1b 102 104

* Transplanting : June 10, 1985 (3 seedlings/hill).

* 4-factors summed growth : relative growth rate of all agronomic traits.
* 2-factors summed growth : relative growth rate of dry weight and grain yield.
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Table 12. Reducing effect of carbofuran from submergence damage in association with application time.

YCES, 1986.
L. . . Fertiled Grai
Application Heading g:;ir: e yi:;n Photosynthesis (CO, mg/hr/pot)
date
%) (e/pot) Aug. 3 Aug. 4 Aug. 6 Aug. 10
7 DBS Aug. 12 58.7 13.3 350 462 573 637
1 DAS Aug. 13 53.0 11.2 271 430 542 573

* DB(A)S : Days before (after) submergence

* Submerged date : August 1 — 3 (Reductive division stage)
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