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Effects of N.P. K. and sugar contents of different host-plants
on the Biology of the fall web-worm, Hyphantria cunea DRURY

K.H. Chung® - S.Y. Choi**

SUMMARY

This experiment was conducted to study the effects of nitrogen, phosphorus, potassium, and sugar contents
in the leaves of five different host plants on the larval period, pupal period, pupal weight, number of eggs in
the ovary, and the tolerance of fall webworm larvae (Hyphantria cunea DRURY) to gamma-BHC.

The results obtained in this study were as follows;

1. The contents of nitrogen, phosphorus, potassium, and sugar in the leaves tested were varied with the
species of the host plants and sampling time.

2. The larval and pupal periods were also varied with the host plants and generation of the fall webworm.
The shortest larval and pupal periods were found in the mulberry and the longest ones in the apple tree, and
their periods were shortened much more in the second generation. Except the relation between the larval period
and the nitrogen content in the first generation, significant correlation could not be found between their periods
and nitrogen, phosphorus, potassium and surgar contents. The nitrogen contents among the other chemical fac-
tors, however, might be much more influenced on their developing period,

3. The pupal weight and number of eggs in the ovary were also varied with the host plants, sex, and gene-
ration, In both generations, the greatest pupal weight and number of eggs per female were found in the
mulberry and the least ones in the apple tree. No significant correlation could be found between the pupal
weight and number of eggs per female and the chemical factors analyzed. However, only the nitrogen content
seemed to be highly related to the pupal weight and number of eggs.

4. The tolerance of the fall webworm larval to gamma-BHC was highly varied with the host plants. The host
order of the larval tolerance level to gamma-BHC was box-elder, popla, platanus, apple .tree, and mulberry.
There was no significant correlation between the larval tolerance to the BHC and the chemical factors analyzed.
However, the larvae fed on the host plant with higher pottassium content were shown a tendency to be higher

tolerant.
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Table 1. N-P-K and sugar contents in the leaves of the five different host plants used for rearing the
fall web-worm.

o 1;t Genrﬂr;m;n 2nd Generatior;“ ‘
Host plants [—— : T
| N@ | P | K@ |swan| N | PG | K | Sugar(3)
Morus alba Co4o2 1 034 | 2.53 3.74 4.29 i 0.72 l 3.45 1.20
Platanus orienialis 3.07 | 0.22 ~ 1.65 1.34 2.61 l 0.23 | 1.80 3.74
Populus manilifera 347 | 0.2 | 255 5.34 3.10 0.23 2. 00 4.34
|
Acer negundo 3.78 0. 48 3.73 0.93 2.90 ‘ 0.48 2.35 2.47
Malus esiatica 3.23 0.35 j 2.03 1.20 2.32 ( 0.43 2.25 | 3.20
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Table 2. Laval and pupal periods of the fall webworms reared on the five different host plants

1st Generatxon 2nd Generation
Host plants -

Larval period Pupal period Larval period Pupal period
Maulberry 29.54-3.5 15.51+4.5 26.5+2.5 13.01:3.0
Platanus 37.04:3.0 18.01-6. 0 28.513.5 14.01-2.5
Popla 37.51+3.5 19.516.5 24.543.5 16.544.0
Box-elder 36.5+4.0 18.01£7.0 29.54+4.0 15.04+2.0
Apple-tree 36.5H4.5 23.546.5 32.5+4.5 18.0+2.5
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Table 3. Pupal weight and number of eggs in the ovary of the fall web-worms reared on the five
different host plants.

} 1st Generat!on 2nd Generation
Host plants

)Average pupal'Average pupal| Average No. |Average pupal'Average pupal| Average No.

- weight($-) mg]welght( 5) mgl of eggs/Q |weight(L) mglweight(3) mg‘ of eggs/$

Mulberry l 164. 04+ 8 36) 108.82+40.58 913.8+94.3 126.6--11.3] 112.6E11.3 716.0% 67.7
Platanus 112. 671 8.99) 87.00::7.47) 522.2+89.5 103.8F 6.7 80.4% 2.9 398.84 56.1
Popla 109. 724 3.98 78.8114:9.89  476.0-80.9 77.41+ 2.8 68.7+ 4.2/ 321.64- 15.1
Box-elder | 97.99+12.700 73.67%16.64] 391.91104. 9 69. 91~ 3.8 60.47 4.7 230.61 40.1
Apple-tree l 87.561 8.33  66.86%3.11f 257.1165.0 67.0t 8.6 46. 0 4, 8) 395. 6-+101. 9

L.S.D=12.146 (9, weight) 1.8, D=12.995(8 , weight) L.S.D=97.5 (No. of eggs/2Q) at 5% level
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Table 4 Anova table of pupal weights(?-3) and number of eggs (per female) in the ovary of the
fall webworm reared on the five different host plants (in the 1st and 2nd generations)

Factors dt MS | Fovale 9| MS |Fualed| MS | st
Total 49
Replication 4 405. 77 2.5 196. 97 2.83 34057. 85 1.2
Generation 1 7703. 15 48. 33%* 1112.45 15. 99* 123902. 4 4.83
Err. a 4 159. 38 59. 56 25669. 3
Host Plant 4 7207. 74 79. 80** 4144. 02 39.99%% | 414667. 8 36. 57
Generation and H. P, 4 516. 18 5. 72%* 327.14 3.16%* | 46013. 38 3. 96*
Err. b 32 90. 32 103. 61 11613. 58

* at 5 % level significant. ** at 1 % level significant.
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Average pupal weight(®) and number

of eggs per female to the five different host
plants used for rearing the fall web-worms.
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D: Platanus

B: Box-elder
E : mulberry

C : popula
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Table 5 Correlation among the pupal weight(g, &), larval and pupal period, no. of eggs per
female, N.P.K., and sugar contents of the five different host plants.
Values
1st Generation 2nd Generation
N P X Sugar N P ' K ' Sugar
r. 05 0. 878 0. 878
Female pupal weight +0.757) ~—0.053] —0.024] +0.535 +0. 747 +0. 470 +0. 602 —0. 535
Male pupal weight +0. 747, —0. 224 -+0. 013, 0. 665! -+0. 876 +0. 512 +0. 677 —0. 576
No. of eggs +0.723] ~—0.180, —0.035 -+0. 470 +0.673] +0.673 +0.799f —0.678
Larval period —0.913% —0.290] —0.105] —0.230] —0.694] —0.298 —0.388 —0.120
Pupal period —0. 689 ~+0. 077 —0. 270 —0. 450 —(. 616 +0. 039 —0. 259 —0. 230




Table 6. Regression line equation (in probits) and
LD;, Valves of y-BHC to the larvae(4~5th
instars) of the fall webworms from the five
different host plants(treated by topical method).

W No. of test|  Regression ;I“gﬁg"
Host plants 1nsects ‘ equations (larvae)
Mulberry 120 | Y=1.711z+3.964 2.701
Platanus 180 | Y=1.634z+3. 566' 4. 479
Popla 180 Y=2.327x+2.632 5.883
Box-elder 180 | Y=1.618z+3. 300i 7.514
Apple-tree 100 | Y=2. 339z-+2. 989‘ 3. 780
v values
l N l P l K l Sugar
7. 05 | 0.878
LDuCug/g) | +0.1048 +0.2669 +0.6763 —0.298
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