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Meteorological Condition and Pest Management
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ABSTRACT

The effects of climatic factors on organisms are variable and complex, and it, however, can be interpreted
in terms of those on the distribution and those on the population densities.

The distribution of an organism may largely be determined by the temperatures, except some temporal
organisms which are depended on the air mass movements. Population density of an organism is determined
by various climatic factors, such as previous winter temperature, temperature of growing season and rainfall.

The start of growing season of the rice plants has been shifted to earlier since last decade in Korea. This
may mean that the overall climatic condition during the growing season might be considerably different
from those in past years, and such a difference in climatic conditions might have close relation with the
recent status of the diseases and insect pests through direct effects on the physiology and population dyna-
mics of the organisms, as well as through on the biotic associations of the pest organisms.

The white back planthopper and brown planthopper have become the key insect pests in Korea in recent
years. They are migratory and have high reproductive pontentials and more generations than average re-
sidential insects. The synchronization of the migrants and physiological condition of the rice plants seems to
be the important factors in relation to the recent outbreaks of these insects; the high reproductive rate can
be obtained with the growth stage of rice being 30-50 days after transplanting. Thé modication of the micro-
climate associated with high plant density and some other introduced new cultural techniques also have some
relation with the outbreak.

The key diseases of the rice are the blast disease, sheath blight and the bacterial leaf blight. For the rice
blast, the seedling blast and leaf blast during the early growing season and the neck blast, have become more
serious, the former may be related to hotbed nursery and the later may be related to the high humidity in
early August, and synchronization of the heading time which has been shifted to early part from middle or
late part of August.

In general, for the rice diseases, the development of the new races have been the most serious which are
largely resulted from the introduction of the new varieties, but it also seems to be related with the prolonged
periods of the favorable condition associated with the shifted growing seasons.
 In general, the diseases and insect pest problems have become much more variable and complex, and con-
trol measures should be based on the thorough knowledge of the ecology of the pest organisms, that is, effects
of various environmental factors on the disease cycle; sporé release, spore deposition, infection, colonization
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and sporulation of the disease organisms, and those on the development, reproductive potentials, dispersal,

age specific responses of the insects.

The well organized real-time pest management systems, such as alfalfa weevil management system develop-

ed at the Purdue University in U.S., is the prime importance for the implementation of the pest manage-

ment principles.
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Table 1, Major Meteorological data(1971 ~ 1979).

May June July August
E M L E L E M L E M L

Suweon Ave, Temp |14.07 | 1592 ]18.17 | 19.46 | 21.04 { 22.23 |25.61 | 24.46 | 26.47 | 25.61 | 24.96 | 23.81
C.V. 16.12 | 13.85|11.82 | 9.85| 7.00| 6.80 | 487 | 7.99{ 6.66 | 487 | 889| 9.58

Max. 20.28 | 21.96 [ 24.32 |1 25.05 | 26.37 | 27.05 [{29.81 | 28.62| 30.76 |29.81 | 29.50 | 28.66

C.V, 16.46 | 1595(12.40 | 11.28 ] 838 | 870 | 7.08{ 868{ 7.93| 7.08{10.05| 9.95

Min. 8031 9.95|1246{14.73}16.48 |18.34 {22.12 | 20.97|22.94 {22.12 | 21.03 | 19.57

C.V, 37.03 | 26.81(20.08 |15.92]11.72112.00| 6.98 { 10.35| 6.93 | 6.98 {12.30| 15.49

R.H, 69.91 | 69.73[71.86 | 75.86 | 75.17 | 78.79 182.62 | 81.17{80.94 [83.62 | 80.73 | 78.13

C.V. 22,241 17.38114.13 (1279 10.88 | 10.69 { 885 | 10.05| 942 | 823 | 9.88}| 1246

Daegu Ave, Temp 16.18 | 18,14 20.03 | 21.22 | 22.04 1 23.32 {25.19 | 25.08 | 27.45 [ 27.50 | 26.66 | 24.38
C.V. 1358 | 14.661252 [10.9110.29 | 8931326 | 12.18} 899 | 7.32 | 897} 11.04

Max. 22.16 | 24.37(26.54 { 26.89 | 27.61 | 28.57 129.80 | 29.30 | 32.50 {32.58 | 31.81 | 29.30

C.V. 16.21 } 16.63114.16 |{13.93]12.26 | 10.88 |15.15 | 14.55| 10.69 | 8.99 | 10.42| 12.79

Min, 10.54 | 11.84 | 14.02 | 16.12{ 17.36 1 19.04 {21.34 | 21.84| 23.44 | 23.41 | 22.56 | 20.51

C.v, 24.84 1 21.57{17.94 | 13.04|12.59 112.20 |13.59 1 10.78| 8.22 | 7.81 ] 9.69| 13.16

R.H, 59.23 | 59.21|79.74 | 65.02 | 66.93 | 70.78 {73.11 { 75.56| 72.28 | 71.72 1 72.10 | 73.59

C.V. 27.52 1 23.80119.28 | 21.21{13.60 | 13.02 |12.62 {12.73|1283 | 11.07 | 1287 | 12.76

Jeonju Ave, Temp 1564 | 17.20119.44 | 20.64 | 22.07 | 23.10 |24.95 | 25.45| 27.23 | 27.12 | 26.59 | 25.08
C.V. 1573 114.37|111.38 ] 9.41| 7.55| 7.32111.58 | 892 6.51 | 527 838| 894

Max. 21.86 | 23.50 | 25.68 { 26.25 | 27.58 | 28.03 {29.29 | 29.50| 31.93 | 31.71 [ 31.40 | 29.86

C.V. 1551 | 16.08|13.69 |12.25| 9.09| 8351|1234 | 10.96| 841 | 586 | 8.69| 9.20

Min. 10.07 | 11.32|13.78 [ 15.74 | 17.53 | 19.11 [21.54 | 22.25| 23.64 | 23.53 | 22.36 | 21.32

C.V. 30.68 | 24.68(17.96 |15.17{11.75{1248 [13.28 | 9.10| 6.16 | 6.91 [11.03| 1244

R H. 67.93 | 69.44|69.23 {73.46 | 74.60 | 78.20 [80.36 { 80.40| 78.13 {78.14 | 75.60 | 77.88

c.v. 19.72 | 16.84|16.04 1 14.30 1 11.20 ] 10.22 | 7.60 | 9.62] 8.33| 8.32|10.36] 10.17

Busan Ave, Temp 1574 | 17.28118.46 [19.48 | 20.14 | 21.16 | 22.84 | 23.91| 25.92 | 26.35 | 26.14 | 24.51
C.V, 11.66 | 11.94} 9.79} 7.88| 7.06| 6.89| 932 | 9.94f 801 | 537 | 7.62| 8170

Max. 19.58 | 21.1822.43 | 22.83 | 23.33 | 24.29 125.83 | 26.80 | 28.98 | 29.50 | 29.46{ 28.13

C.V. 12.76 | 13.12{12.06| 9.50] 7.82| 7.50]10.20 {1 10.82] 8.73| 583 | 7.64{ 8.91

Min. 12.47 | 13.80]15.26 | 16.62| 17.49 | 18.88 [ 20.59 | 21.68| 23.61 | 23.88 | 23.49| 21.72

C.V. 1499 16.33112.25| 856 864| 823 9.23| 9.50| 813| 6.66| 875 9.67

R.H. 66.48 | 67.53 [ 72.17 [ 77.42] 79.76 | 84.66 | 85.74 | 85.13| 83,19 | 81.96 | 79.13| 77.77

C.v. 2393 2243117691456 11.29| 9.38| 9.08 | 818| 9.18| 875 892| 991
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Table 2, Mass flight catches of planthoppers.
(Air Net.Park 1973)

. No.s Date of Date of low
Locations | Insects collection collection p;izgée
Jaejoo WBPH 16,530 1966V1011966VI01

WBPH 5750 1966VI111966V111
WBPH 16,930 1966V1101966V 10
Namjaejoo | WBPH 67,500 1966VI111966Vi11
BPH 24,900 1966W111966W 11
BPH 41,000 1969VI301969V 30
BPH 12,000 1969Vl 71969V 17
WBPH 15,130 1969VI 91969Vl 19
Jaejoo WBPH 80,791 1969VI101969VI10
WBPH 25690 19701141970V 14
Namjaejoo | WBPH 19,926 1970W1141970V1 14

WBPH : White back planthopper
BPH : Brown planthopper
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Table 3. The reproduction of the two leafhoppers in the field. (Kyushu Agr. Exp, sta, Kuno, 1968)

Species log Py log P, log P, log P, log 1, log 1, log 1y log R
Nilaparvata m,| 3.010 1.632 0.505 1.072 1.722 0.873 0.567 3.162
lugens v, | 0.233 0.289 0.496 0.163 0.101 0.033 0.146 0.073
Sogatella  m.| 1.028 1.848 0.429 1.135 0.820 0.581 2.706 1.401
Sfurcifera v_ | 0.583 0.649 0.651 0.472 0.737 0.181 1.369 0.389

Pi : The density per hill in the ith generation (CF, : The density of initial invading generation)
ri : The reproductive rate from the (i—1)th to ith generation (Pi/ P,.,;), R:The total of population

growth from the initial to peak generation,
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Fig. 1. Rate of increase(depending on the density
of BQ) of N. lugens at various growth
stages of the rice plant(Kishimoto 1977).
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Table 4, Average partition ratio of dry matter to leaf sheaths(ds) of rice plants at various growth
stages in different varieties and locations, (Suzuki 1975)

Growth stage

Variety Station -9/-6 -6,/-3 -3/0 03 3/6
Yo (3) 378+3.7 51.8+3.1 549+ 43 —188% 84 —28%215
Mi 3 40.1 £3.5 56.9 £6.7 596+ 9.0 —507x 369 —65%154
F72 (5) 643 %5.8 599+ 57 -—195+ 279 —99+928
Ho, (6,6—2)  437+57 49.7+35 634% 42 -—203% 171 16.4% 236
Ma (6,6—2)  448=*56 59.3+5.1 604+ 54 —502+3546  —7.8+356
Ho n 51.9+3.4 595+ 27 —200* 138 177224
Ma (n 46649 633+21 560+ 6.5 —436% 350 26+ 428
Ta ¢)) 406*24 550+ 3.5 637+ 33 -—370% 271
Ni (9 458%28 624 +82 606+ 74 -—69.3+ 131
Ma a2 525+2.8 508+ 2.8 —357% 249 33.1+139
Na a2 41846 584 %42 566% 51 —386% 225 206+ 9.0
Hy-E (149 505+ 6.9 638 +7.2 498+ 203 —459+ 240 51.6+113.3
Hy-N (10 43716 626 4.7 610+ 7.0 —118+ 463 238+124

Table 5 Average partition ratio of dry matter to ears(de) of rice plants at various growth stages
in different varieties and locations, (Suzuki, 1975)

Growth stage
Variety Station -3/0 0/3 3/6 06

Yo (3 249+ 6.3 1429%35.3 1722+ 74.4 1409+17.3
Mi (3 322+ 6.6 1775612 1450+ 276 167.3+495
F72 (5) 282%119 119.7+£31.2 1514 995 115.3%£20.0
Ho (6,6—2) 195+ 82 1326+ 157 1022+ 179 1205+ 59
Ma (6,6—2) 286=x 5.5 168.6+87.8 1725 56.3 150.3+25.1
Ho ¢P) 229+ 2.7 1335+ 126 101.6+ 437 121.3+ 6.4
Ma N 355+ 4.5 1619+ 413 1202+ 498 1435+ 5.0
Ta » 215+ 3.0 148.6+ 425

Ni €')] 358+109 1829+208

Ma (12) 211 29 1498+ 20.7 987+ 420 1322+ 246
Na (12) 261+ 41 2006+ 580 906+ 422 1593+ 390
Hy-E (14) 347207 1638+ 297 208.0+ 1584 162.9+24.3
Hy-N (10 275% 4.6 1494+ 217 1259+ 549 1346244

Variety Station

Yo : Yoneshiro 3 : Akita

Mi  : Miyoshi 5 + Sendaj

F72 : Fukei No, 72 6 : Takada

Ho : Honenwase 6 —2: Fukui

Ma : Manryo 7 : Nagano

Ta : Tamayoshi g9 : Konosu

Ni  : Nihonbare 12 : Fukuyama

Na : Nakateshinsenbon 14 : Hainuzuka

Hy-E: Hohyoku, early culture
Hy-N: Hohyoku, Normal culture
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Table §, Regiona: differences in the order of time
delay for completions one generation of
Chilo suppressalis. (Song, 1980)

Region  1966~'71 1972~’76 Difference
Middle 80 78 2
Intermediate 85 84 1
Southern 95 82 13
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Fig. 2. Deposition time of conidia and percentage
of conidia infected by Pyricularia oryzae

on rice leaves as wetting proceeds.
(Asai ¢t al, 1967)
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