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Fig. 1. Population fluctuation of C. medinalis adults in a paddy ﬁeld in relation to the catches of
adults in light trap at Chiayi, 1987 (arrow | indicate the date of planting, and 1 indicate

the date of harvest).
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Table 1. Population changes of adults and larvae of C. medinalis and the injuried leaves in a
paddy field, 1987

No. adults / - No. larvae / No. injuried % injuried % empty

Date of Obs. 5 ares ¥ 200 hills leaves /200 hills leaves folded leaves
First rice crop »
Feb. 27 1 0 0 0 0
Mar. 5 4 0 0 0 0
Mar. 10 6 0 3 0.019 100
Mar. 17 3 0 0 0 0
Mar. 23 0 0 0 0 0
Mar. 31 2 1 3 0.01 67
. April 7 1 0 0 0 0
' April 14 1 1 1 0.01 0
April 21 0 0 0 0 0
April 28 20 1 2 0.01 50
May 5 2 3 6 0.03 50
May 12 0 10 26 0.12 62
May 19 8 2 27 0.26 93
May 26 0 0 50 0.49 10
June 2 21 2 18 0.16 89
June 9 11 0 15 ' 0.16 100
June 16 . O . O 3 004 . 100 .
Second rice crop
Aug. 13 0 0 0 0 0
Aug. 20 0 1 2 0.02 50
Aug. 27 0 0 1 0.01 100
Sept. 3 8 2 3 0.02 33
Sept. 10 32 4 8 0.05 50
Sept. 17 230 10 30 0.15 67
Sept. 24 175 4 36 0.18 89
Oct. 1 261 40 139 0.80 - 71
Oct. 8 75 43 172 0.99 75
Oct. 15 480 19 333 251 95
Oct. 22 650 3 . 609 6.32 99
Oct. 30 960 3 268 3.05 99
Nov. 5 4 1 203 2.37 99

. D The number of adult was recorded using disturbing and eounting method.
? The first and the second rice crop was transplanted on Febuary 2 and August 2, respectively.
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Table 2. Variation in larval population growth rate of _C. medinalis in the first and the 'second

cropping season

Year Date of Date of 1arva1 Population growth rate
planting Peak of Gen. 11 Gen. Ito Gen. II(r,)® Gen. II to Gen. ITI(r;)?
First rice crop v
1984 Jan. 27 May 24 0.68 -0.68
1985 Jan. 29 May 30 1.42 -0.66
1986 Jan. 30 Jun. 5 0.59 v -0.59
1987 Feb. 6 My 12 099 070
Second rice crop
1983 Aug. 4 “Sept. 30 0.81 -~ 013
1984 Aug. 5 Oct. 5 0.83 - 0.31
1985 Aug. 1 Oct. 8 1.51 -0.68
1986 July 29 . Oct. 24" 0.80 -2.31
1987 July 27 Oct. 8 0.38 -1.32

Y Date of the larval population peak in-the second rice crop of 1986 appeared about two weeks
late due to severe damage on paddy ﬁelds by typhoons Wayen and Abby on August 22 and

September 18. respectively.

2 Gen.I, Gen.Il and Gen.III meant the larval population of the first, the second and the third
generation in the first and the second cropping S,é,ason, respectively. The population growth

rate was calculated by 1, =
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Table 3. Variation in progress of injuried leaves caused by C. medinalis during different
generations in the first and the second cropping season

Date of Highest no. of leaves injuried / 200 hills
Planting 1st Gen. 2nd Gen. 3rd Gen.

Year

First rice crop

1984 Jan. 27 2 55 63
1985 Jan. 29 1 75 227
1986 Jan. 30 6 22 16
1987  Feb. 1 2 54
1992  Jan.. 31 0 5
1993 Jan. 30 59 144 58
1994  Jan. 31 10 23 35
1995 Jan. 22 4 24 6
1996 Jan. 31 3 9 0
1997 Jan. 27 1 7 1

o8 dan 26 15 ] L.

Second rice crop --------------------------------
1983 Aug. 4 62 2696 1280
1984  Aug. 5 17 548 957
1985 Aung. 1 28 2102 518
1986  July - 29 428 514 1602
1987 July 27 36 609 203
1992 July 29 58 888 285
1992 Auwg. 11 58 1200 1960
1992 Aug. 5 9 1154 1650
1993 July 16 5 1 1
1993 July 30 4 36 _ 8
1994 Aug. 3 14 45 9
1995 July 31 16 425 230
1996 July 29 45 43 40
1997  Auwg. 1 , 18 624 415
1998  Aug. 3 149 1643 2338

D 1st Gen. 2nd Gen. and 3rd Gen. indicated the first, the second and the third generation of rice
leaffolder in the first and the second cropping season after invasion.
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Table 4. Distribution of injuried leaves of C. medinalis at different stages of rice plants in the

’ second cropping season, 1987
- Date of No. injured No. leaves x Distribut%on of injurigd leaves
, , ) , (%) in leaf order of
observation  leaves /200 hills tillers/ hill
1st. 2nd. 3rd. 4th.
Aug. 20 2 36x114 0 50 50 0
Auvg. 27 1 42x142 0 100 0 0
Sept. 3 3 3.9%x 163 0 66.7 33.3 0
Sept. 10 8 43 x18.9 5.1 50.0 375 0
Sept. 17 30 55x%x18.7 26.7 46.7 233 33
Sept. 24 36 53%x193 333 63.9 2.8 0
Oct. 1 139 50x173 315 31.5 253 37
Oct. 8 172 49x17.6 593 32.6 8.1 0
Oct. 15 353 4.0x17.6 64.9 26.9 7.4 0.8
Oct. 22 609 2.8x172 64.4 26.9 8.6. 0
Oct. 30 268 26x169 69.0 26.1 49 0
Nov. 5 203 25x17.1 75.9 227 14 0

D Only the fully developed leaves were counted from top to base of rice plants.
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Table 5. The injuried leaves in the main infestation period (from heading to milky stage of rice)
in relation to the catches of C. medinalis adults of the first and the second generation in
the frist and the second cropping season.

Catches of adults Highest no. of injuried leaves/

Year

1st Gen. 2nd Gen. - 100 hills from heading to milky stage

First rice crop

1985 3% 329% 144(1/29)"

1986 7* 146* 11(1/30)°

1987 21% 116* 25(2/1)

1991 3 2 5(1/25)

1992 3 11 3(1/16), 3(1/31), 4(2/7)

1993 3 12 23(1/11), 3(1/18), 72(1/30)"

1994 0 0 11(1/19), 12(1/31), 32(1/5)**, 19(1/19)%**
1995 0 6 12(1/22), 5(1/13) **, 3(1/13) **

1996 0 3 5(1/19), 18(1/8) **

1997 1 9 4(1/27)
1998 52 362 . 351/19), 39C1126) .
Second rice crop

1985 754% 1033* 1051(8/1)*

1986 266*  118,1158* 801(7/29)*

1987 69,673* 52,529% 255(7/27)*

1990 28 36 14(7/21), 16(8/3), 77(8/5)*

1991 13 84 33(7/25), 66(7/31), 92(8/5)

1992 44 163 444(7/29), 577(8/5), 600(8/11)*

1993 1 9 1(7/16), 18(7/30); 17(7/21)**

1994 1 10 23(8/3), 33(7/25)**

1995 2 29 1203(7/31), 340(7/17)**

1996 13 28 22(7/29), 35(7/31)**

1997 62,177%  219,226* 312(8/1)

1998 327,812*  610,669* 732(7/31), 822(8/3)

D The figures in the table were recorded from the observation fields at Chi-Cho, Chiayi, except
those with mark * and ** which were recorded at the experimental farm of Chiayi Agric. Expt.
Stn. and direct-seeding rice, respectively. The figure inside parenthesis indicated the date of ~
transplanting of rice (month/date).
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Fig. 2. Relationship between the grade of damage in main infestation period and catches of C.

medinalis adults (in square root) of the second generation in the second cropping season.
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Table 6. Analysis of factors affecting the population abundance of C. medinalis on rice in the

second cropping season at Chiayi", 1987-1998

Independent Variable ? r  pvalue
* X1 : Catches of adults in a suction light trap from mid-July to August 0.82 0.001
X2 : Catches of adults in a suction light trap from July 25 to August 0.87 0.003
X3 : Catches of adults in a suction light trap in August 0.83 0.009
X4 : Catches of adults in a suction light trap in September 093 <0.001
Xs : Averaged temperature of August 0.27 0.389
Xs : Averaged temperature of September -0.11 0.738
X7 : Averaged temperature of October ~ 0.32 0.312
Xz : Averaged relative humidity of August 0.13 0.699
Xs : Averaged relative humidity of September 0.22 0.493
X0 : Averaged relative humidity of October 0.34. 0.287
X1 : Rainy days in August 0.26 0.413
X12 : Rainy. days in September 0.25 0.436
X13 : Rainy days in October 0.37 0.238

D Population abundance was expressed by a total catches of adults of the second generation (the
main-infestation generation) by a suction light trap in the second cropping season.

2 The variables concerning the number of insect were transformed by \/x+1/2  fore analysis.
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Table 7. Equations for predicting population abundance of C. medinalis on rice in the second

cropping season at Chiayi

Equation V . p value
1. ¥Y=1.105+3.048x: 0.751 0.0003
2. y= 115.685 +3.135x1 — 1.419x%7 0.793 <0.001
3. ¥=2414+1260x 0.862 <0.001
4. Y= 1.176 +1.280x2 + 0.875%4 0.914 < 0.001
5. Y= 0.955 +1.037x1 +0.943%4 0.924 <0.001
6. Y= 80.702 + 1.716x2 + 0.751x4 — 2.996%s 0.961 <0.001
7. 9=61.012+ 1.155%1 +0.911x4 — 2.257%s , 0.953 <0.001
8. Y= 93.780 + 1.377x1 + 0.928x4 — 3.315x6 ~ 0.484x12 0.983 <0.001
! The variables in equations refer to table 6.
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ABSTRACT

Cheng, C. H.*, and Wu, S. C. 1999. Population dynamics and forecasting of rice
leaffolder, Craphalocrocis medinalis Guenée in Taiwan. Plant Prot. Bull. 41: 199 -
213. (Department of Plant Protection, Chiayi Agricultural Experiment Station, TARI,
Chiayi, Taiwan, R.0.C.)

The rice leaffolder (Craphalocrocis medinalis Guenée) is one of important insect
pests of rice in Asia. It can overwinter in Taiwan at very low population due to low
temperature and poor host plant conditions. The number of adults catched in light trap
appeared 8 population peaks annually. Two distinct maximal peaks appeared during
milky to maturing stage of the first and the second rice cropping season, and the latter
peak was closely correlated to the farmer one (r? = 0.7616, p < 0.01). During each
cropping season, the leaffolder could complete 3 generations. The larval population
growth rate from the first to the second generation was 9.75 and 10.87 in the first and
the second crop, respectively; while from the second to the third generation, it ranged
from 0.20 to 0.26 in the first crop and 2.04 to 0.005 in the second crop. The earlier
transplanting rice usually had lower growth rate as compared with those later
transplanting ones. The larvae always injuries on top 3 leaves regardless to the stage
of rice, and the peak of injuried leaves usually appeared about 14 days later than of the
larval population peaks. However, the main infestation peried occurred during the
heading to milky stages of rice, and the severity of infestation during this period in the
second cropping season each year was observed to be closely correlated with the
number of adult catched in the first and second generation of the cropping season even
though the direct seeding rice, and those later planting rice and rice growing in the
places sheltering from wind received much severer infestation. Based on the
infestation recorded in past 12 years, the damage of this insect in the first cropping
season was successively lower than the levels of economic threshold, while that of in
the second cropping season was often higher. The population abundance of adult in
the initial stage of the crop season was the most important factor to affect the levels of
damage in main infestation period. Several equations had been developed for
predicting the population abundance as well as the levels of damage of the insect in this
study.

(Key words: rice insect pest, rice leaffolder, population dynamics, forecast of
population abundance.)
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