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Effects of Environment Friendly Agricultural Materials to Each
Developmental Stages of Harmonia axyridis (Coleoptera: Coccinellidae)
in the Laboratory
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ABSTRACT : The multicolored Asian ladybird beectle (Harmonia axyridis) has been commonly used
with biological control agents for control of several kinds of aphids in agroecosystems. Also, environment
friendly agricultural materials have been commonly applied in crop fields because the government held
down pesticide application and environment friendly agricultures are gradually increased with consumer’s
desires. The multicolored Asian ladybird beetles may be directly or indirectly under the influence of
environment friendly agricultural materials in crop fields. The insecticidal environment friendly agricultural
materials (IEFAMs) might be safe against each developmental stage of multicolored Asian ladybird beetle.
Fungicidal environment friendly agricultural materials (FEFAMs) had a miner effect to each developmental
stage of multicolored Asian ladybird beetle with the exception of FEFAM A. Environment friendly agricultural
materials contained useful soil microorganisms (EFAMSMs) C and H might be down the hatching rate
of eggs, and EFAMSM A and F had a killing effect to 1st instar of lady beetles. Environment friendly
agricultural materials contained plant extracts (EFAMPEs) A and D might be suffered effect a deathblow
of egg hatching with lady beetles. Otherwise, there was a miner effect to lady beetles with the rest
of tested environment friendly agricultural materials.

KEY WORDS : Environment Friendly Agricultural Materials (EFAMS), Environmental Impact Assessment,
Harmonia axyridis
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Table 1. The average survival rates of adults of Harmonia axyridis against 3 different insecticidal environment friendly agricultural
materials (IEFAMs) with recommend (R) and double concentration (D) within 24 and 48 hours after direct spray in laboratory

Average survival
rate after dipping

Average survival rate after spraying for 24 hrs

TEFAMs Eggs Larva Adults
Ist 2nd 3rd 4th
R" D” R D R D R D R D R D
[EFAM A 100.0 100.0 833 76.7 1000 96.7 100.0  96.7 100.0  100.0 90.0 1000
IEFAM B 85.7 5.0 16.7 83.3 100.0  100.0 1000  96.7 100.0  100.0 96.7  100.0
IEFAM C 75.9 40.7 86.7  90.0 86.7 83.3 96.7 86.7 90.0 100.0 100.0 233
Control 100.0 100.0 96.7  96.7 100.0  100.0 100.0 100.0 100.0  100.0 100.0  100.0
Average su.r viw./al Average survival rate after spraying for 48 hrs
rate after dipping
Larva
e Pupa It 2nd 3rd Ath Adulis
R D R D R D R D R D R D
IEFAM A 73.3 86.7 86.7 70.0 1000  96.7 100.0  100.0 1000 96.7 833  100.0
IEFAM B 86.7 833 13.3 80.0 700  96.7 100.0  96.7 100.0  100.0 76.7  100.0
I[EFAM C 93.3 933 63.3 80.0 83.3 86.7 83.3 76.7 100.0  66.7 100.0 26.7
Control 100.0 100.0 96.7 100.0 100.0  100.0 100.0  100.0 100.0  100.0 100.0  100.0

" Recommended concentration; ? Double of recommend concentration.
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Table 2. The average survival rates of adults of Harmonia axyridis against 6 different fungicidal environment friendly agriculturat
materials (FEFAMs) with recommend (R) and double concentration (D) within 24 and 48 hours after direct spray in laboratory

Average survival
rate after dipping

Average survival rate after spraying for 24 hrs

TEFAMs Eggs Larva Adults
Ist 2nd 3rd 4th
R" D? R D R D R D R D R D
FEFAM A 0.0 100.0 100 00 00 67 97 67 500 00 1000 500
FEFAM B 92.6 914 90.0 73.3 73.3 80.0 86.7 90.0 100.0  100.0 90.0 73.3
FEFAM C 70.4 81.1 86.7  90.0 90.0  96.7 100.0  96.7 100.0  100.0 90.0  90.0
FEFAM D 100.0 100.0 96.7 633 86,7  86.7 933  86.7 100.0  100.0 100.0  100.0
FEFAM E 100.0 100,0 100.0  96.7 96.7  96.7 100.0  96.7 100.0  100.0 86,7  46.7
FEFAM F 100.0 100.0 73.3 96.7 100.0 90.0 100.0 100.0 93.3 100.0 90.0 96.7
Control 100.0 100.0 96.7  96.7 100.0  100.0 100.0  100.0 100.0  100.0 100.0  100.0
Average su.rvi\./al Average survival rate after spraying for 48 hrs
rate after dipping
IEFAMs Pupa Larva Adults
Ist 2nd 3rd 4th
R D R D R D R D R D R D
FEFAM A 100.0 100.0 10.0 0.0 0;0 6.7 96.7 6.7 540.0 ‘ 0.0 100.0 50.0
FEFAM B 733 73.3 70.0 66.7 733 733 86.7 767 100.0 100.0 90.0 733
FEFAM C 96.7 90.0 76.7 76.7 733 767 100.0 933 100.0  100.0 96.7  90.0
FEFAM D 96.7 100.0 933 13.3 70.0 73.3 83.3 76.7 100.0 96.7 96.7 86.7
FEFAM E 70.0 66.7 96.7 933 96.7 96.7 100.0 90.0 96.7 100.0 86.7 46.7
FEFAM F 96.7 100.0 63.3 70.0 100.0 93.3 100.0 100.0 83.3 100.0 83.3 96.7
Control 100.0 100.0 96.7  100.0 100.0  100.0 100.0  100.0 100.0 100.0 100.0  100.0

1 .
) Recommended concentration;

? Double of recommend concentration.
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Table 3. The average survival rates of adults of Harmonia axyridis against 10 different environment friendly agricultural materials
contained useful soil microorganisms (EFAMSMs) with recommend (R) and double concentration (D) within 24 and 48 hours after
direct spray in laboratory

Average survival

A i ing for 24 h
rate after dipping verage survival rate after spraying for rs

IEFAMs Eggs Larva Adults
Ist 2nd 3rd 4th
R" D? R D R D R D R D R D

EFAMSM A 81.1 81.0 333 70.0 86.7 100.0 100.0 96.7 100.0 96.7 83.3  100.0
EFAMSM B 100.0 100.0 100.0 100.0 93.3 96.7 100.0 96.7 100.0  100.0 86.7 100.0
EFAMSM C 25.0 100.0 100.0 86.7 933 86.7 100.0 83.3 100.0 100.0 90.0 96.7
EFAMSM D 94.1 54.0 96.7 100.0 100.0 96.7 100.0  100.0 90.0 0.0 43.3 433
EFAMSM E 90.0 80.6 96.7 83.3 93.3 90.0 100.0  100.0 100.0 83.3 73.3 96.7
EFAMSM F 100.0 100.0 333 63.3 83.3 733 100.0  100.0 96.7 100.0 100.0 100.0
EFAMSM G 58.3 0.0 86.7 100.0 96.7 100.0 100.0  100.0 100.0  100.0 50.0 66.7
EFAMSM H 13.5 8.0 66.7 6.7 90.0 30.0 93.3 70.0 100.0  100.0 100.0 30.0
EFAMSM [ 95.7 932 100.0 90.0 90.0 83.3 100.0  100.0 100.0 100.0 100.0  100.0
EFAMSM ] 100.0 40.0 93.3 96.7 96.7 96.7 100.0  100.0 100.0 96.7 100.0  100.0

Control 100.0 100.0 96.7 96.7 100.0  100.0 100.0 100.0 100.0  100.0 100.0  100.0

A ival . .
verage su.rv1\./a Average survival rate after spraying for 48 hrs
rate after dipping

[EFAMs Pupa bana Adults
Ist 2nd 3rd 4th
R D R D R D R D R D R D

EFAMSM A 96.7 83.3 333 333 80.0 96.7 90.0 100.0 100.0 83.3 86.7 100.0
EFAMSM B 100.0 100.0 86.7 86.7 93.3 96.7 100.0 933 100.0 96.7 90.0 100.0
EFAMSM C 96.7 90.0 90.0 83.3 93.3 80.0 93.3 76.7 100.0  100.0 733 96.7
EFAMSM D 86.7 76.7 96.7 96.7 100.0 80.0 96.7 933 83.3 0.0 16.7  40.0
EFAMSM E 100.0 100.0 93.3 63.3 86.7 80.0 100.0 96.7 93.3 76.7 76.7  96.7
EFAMSM F 83.3 96.7 433 50.0 83.3 86.7 100.0  100.0 96.7 100.0 100.0  100.0
EFAMSM G 76.7 40.0 80.0 86.7 933  100.0 100.0  100.0 100.0  100.0 46.7 633
EFAMSM H 66.7 83.3 60.0 0.0 833 26.7 90.0 76.7 100.0  100.0 1000 267
EFAMSM 1 96.7 83.3 90.0 83.3 76.7 60.0 100.0 100.0 100.0  100.0 100.0  100.0
EFAMSM J 53.3 333 83.3 90.0 96.7 86.7 100.0  100.0 100.0 90.0 100.0  100.0

Control 100.0 100.0 96.7  100.0 100.0  100.0 100.0  100.0 100.0  100.0 100.0  100.0

1 - 2 -
) Recommended concentration; ) Double of recommend concentration.
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Table 4. The average survival rates of adults of Harmonia axyridis against 10 different environment friendly agricultural materials
contained plant extracts (EFAMPEs) with recommend (R) and double concentration (D) within 24 and 48 hours after direct spray

in laboratory

Average survival
rate after dipping

Average survival rate after spraying for 24 hrs

IEFAMs Eggs Larva Adults
Ist 2nd 3rd 4th
R" p? R D R D R D R D R D
EFAMPE A 0.0 0.0 36.7 6.7 66.7 233 100.0 96.7 100.0 90.0 500 733
EFAMPE B 97.0 19.4 86.7 66.7 100.0  96.7 96.7 96.7 100.0 93.3 833 267
EFAMPE C 92.9 95.0 63.3 83.3 86.7 833 100.0  100.0 96.7  100.0 96.7  76.7
EFAMPE D 0.0 - 90.0 - 100.0 - 100.0 - 100.0 - 90.0 -
EFAMPE E 72.7 353 76.7 76.7 90.0  96.7 96.7 96.7 100.0  100.0 100.0 100.0
EFAMPE F 51.9 39.0 20.0 63.3 86.7 96.7 96.7 93.3 100.0  100.0 80.0 633
EFAMPE G 57.1 45.0 96.7 96.7 83.3 76.7 96.7 96.7 100.0  100.0 86.7  66.7
EFAMPE H 68.8 100.0 100.0 83.3 86.7 96.7 100.0 100.0 100.0  100.0 83.3 80.0
EFAMPE [ 57.1 58.1 80.0 100.0 100.0  100.0 100.0  100.0 100.0  100.0 100.0  100.0
EFAMPE J 90.0 0.0 0.0 0.0 46.7 6.7 50.0 20.0 100.0 533 96.7  96.7
Control 100.0 100.0 96.7 96.7 100.0  100.0 100.0  100.0 100.0 100.0 100.0  100.0
Average S vi\./al Average survival rate after spraying for 48 hrs
rate after dipping
IEFAMSs Pupa barva Adults
Ist 2nd 3rd 4th
R D R D R D R D R D R D
EFAMPE A 100.0 100.0 16.7 6.7 533 20.0 100.0 96.7 100.0 90.0 567 833
EFAMPE B 90.0 86.7 73.3 86.7 96.7 73.3 90.0 90.0 90.0  46.7 76.7 0.0
EFAMPE C 100.0 90.0 66.7 56.7 86.7 76.7 100.0 100.0 90.0  100.0 96.7  80.0
EFAMPE D 96.7 - 433 - 100.0 - 100.0 - 93.3 - 90.0 -
EFAMPE E 86.7 76.7 733 76.7 60.0 933 96.7 96.7 100.0  100.0 96.7 100.0
EFAMPE F 63.3 933 30.0 433 53.3 93.3 96.7 90.0 100.0  100.0 733 633
EFAMPE G 100.0 100.0 83.3 90.0 76.7 70.0 86.7 96.7 100.0  100.0 96.7  66.7
EFAMPE H 100.0 100.0 96.7 833 86.7 93.3 100.0  100.0 100.0  100.0 933 700
EFAMPE 1 93.3 83.3 633 86.7 100.0  100.0 100.0 100.0 100.0 96.7 90.0 900
EFAMPE J 63.3 6.7 0.0 0.0 23.3 0.0 233 0.0 100.0  10.0 933  80.0
Control 100.0 100.0 96.7  100.0 100.0  100.0 100.0 100.0 100.0  100.0 100.0  100.0
) Recommended concentration; Y Double of recommend concentration.
F50] Wo] Itk EFAMPE A9} Di S3°88] &o X 51dch EFAMPE A% 24A17F a5}l Ao 12k
WAQl BAL Mol gl A & 4 YUrkTable 4). Aol G Z S7F 3L EFAMPE J9] 290t 13
EFAMPE D] Z-foll= S|481A] ool Hrfisles ¥ds 2%, 3@7HK= A8 & + & 2oz AZEy,
AARESHA Eof Qlof Higol o] e AWEX] & HiRkE AMSIAE BF o B2 Wit dlibEE A5



104 Korean J. Appl. Entomol. 46(1), April 2007

27)38A0] v B8 A, Aol 3
e 2A71R0)E, BN, 2R 59 9E M UBASAYEFAMDE AT, SEAF
3ol g A Aetn Bustn gk FBATFSANEFAMAER: 80 7417 it o

RS AGAFANEFAMC) S AGE SN HARE FE oAk 7RO slof £849)
229 584 7| EAS BHIRL QAG FL AR QUlol} 2 52 ulRRFSHR Sl ARl ofs
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SR o, FEAETFAE SN EFAMM)= A g & SUcK(Table 5).

Table 5. The average survival rates of adults of Harmonia axyridis against 3 environment friendly agricultural materials contained
chitosans (EFAMChs), 3 materials contained minerals (EFAMMSs), 1 materials contained lime (EFAML), and 2 materials contained
animal extracts (EFAMAEs) with recommend (R) and double concentration (D) within 24 and 48 hours after direct spray in laboratory

Average survival

rate after dipping Average survival rate after spraying for 24 hrs

IEFAMSs Eggs Larva Adults
Ist 2nd 3rd 4th
R” D” R D R D R D R D R D

EFAMCh A 60.0 56.3 100.0 20.0 96.7 90.0 100.0 90.0 100.0  100.0 100.0  96.7
EFAMCh B 100.0 89.5 100.0  100.0 100.0 96.7 96.7 96.7 96.7 100.0 100.0 100.0
EFAMCh C 17.9 89.7 100.0 96.7 100.0 90.0 100.0  100.0 100.0 96.7 100.0  86.7
EFAMM A 92.6 80.6 96.7 66.7 86.7 96.7 90.0 73.3 96.7 100.0 83.3 1000
EFAMM B 100.0 56.0 100.0 96.7 100.0 83.3 833 80.0 100.0  100.0 1000  96.7
EFAMM C 62.5 100.0 90.0 96.7 1000  100.0 100.0 96.7 100.0  100.0 100.0  100.0
EFAML A 100.0 83.7 100.0 90.0 96.7 90.0 83.3 96.7 100.0  100.0 96.7  100.0
EFAMAE A 100.0 100.0 833 93.3 90.0 96.7 100.0  100.0 100.0  100.0 1000 96.7
EFAMAE B 100.0 50.0 100.0 96.7 100.0 933 100.0 96.7 90.0 96.7 100.0  100.0

Control 100.0 100.0 96.7 96.7 100.0  100.0 100.0  100.0 100.0  100.0 100.0  100.0

Average su.w i‘.,al Average survival rate after spraying for 48 hrs
rate after dipping
IEFAMs Pupa - Larva Adults
Ist 2nd 3rd 4th
R D R D R D R D R D R D

EFAMCh A 76.7 86.7 100.0 20.0 86.7 83.3 90.0 933 100.0  100.0 1000 96.7
EFAMCh B 80.0 63.3 83.3 90.0 90.0 76.7 80.0 96.7 86.7 100.0 100.0  100.0
EFAMCh C 100.0 100.0 90.0 733 86.7 80.0 100.0  100.0 100.0 80.0 100.0 833
EFAMM A 533 80.0 70.0 50.0 50.0 93.3 83.3 70.0 96.7 100.0 73.3  100.0
EFAMM B 100.0 100.0 90.0 86.7 100.0 70.0 73.3 70.0 100.0  100.0 100.0  96.7
EFAMM C 833 86.7 90.0 96.7 100.0 96.7 100.0 96.7 86.7 96.7 100.0  100.0
EFAML A 100.0 90.0 93.3 86.7 83.3 86.7 90.0 90.0 100.0 96.7 96.7 100.0
EFAMAE A 96.7 90.0 93.3 60.0 90.0 76.7 100.0  100.0 933 1000 1000 96.7
EFAMAE B 100.0 100.0 96.7 70.0 100.0 86.7 100.0 96.7 90.0 96.7 1000  100.0

Control 100.0 100.0 96.7 100.0 100.0  100.0 100.0  100.0 100.0  100.0 100.0 100.0

Y Recommended concentration; P Double of recommend concentration.
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Table 6. The average survival rates of adults of Harmonia axyridis against 11 different environment friendly agricultural materials
contained microelements (EFAMMESs) with recommend (R) and double concentration (D) within 24 and 48 hours after direct spray
in laboratory

Average survival

rate after dipping Average survival rate after spraying for 24 hrs

IEFAMs Eegs Larva Adults
1st 2nd 3rd 4th
R" D? R D R D R D R D R D

EFAMME A 95.0 0.0 100.0 733 9.7 667 96.7 967  100.0  96.7 66.7  96.7
EFAMME B 82.6 87.5 66.7  96.7 96.7 733 96.7 100.0  100.0 1000  100.0 100.0
EFAMME C 92.3 84.2 9.0  76.7 96.7 967 1000 933 1000 1000  100.0 100.0
EFAMME D 56.7 50.0 60.0  16.7 66.7 433 96.7  66.7  100.0 100.0 90.0 100
EFAMME E 100.0 100.0 86.7 1000 96.7  90.0 1000 100.0 1000 1000  100.0 100.0
EFAMME F 90.0 91.3 767 96.7 90.0  90.0 833 867 1000 1000 90.0 967
EFAMME G 51.6 59.2 46.7  50.0 767 6.7 933 267 96.7  50.0 333 67
EFAMME H 75.0 100.0 767 66.7 96.7 967 1000  96.7 96.7  96.7 90.0  66.7
EFAMME 1 229 61.9 1000 867 96.7 800  100.0 1000 1000 100.0 96.7  100.0
EFAMME J 92,9 80.6 30,0 40.0 933 90.0 967 900  100.0 100.0  100.0 100.0
EFAMME K 90.0 100.0 1000 800 1000 900 1000 1000 1000 1000  100.0 100.0

Control 100.0 100.0 96.7 967 1000 1000  100.0 100.0 1000 1000  100.0 100.0

Average survival

rate after dipping Average survival rate after spraying for 48 hrs

Larva
e Fupa Ist 2nd 3rd 4th Adults
R D R D R D R D R D R D

EFAMME A 100.0 100.0 96.7 60.0 96.7 433 90.0 90.0 96.7 96.7 66.7  90.0
EFAMME B 83.3 93.3 90.0 66.7 90.0  66.7 93.3 96.7 96.7 96.7 100.0 100.0
EFAMME C 90.0 86.7 86.7 70.0 96.7 90.0 96.7 90.0 100.0  100.0 96.7 100.0
EFAMME D 96.7 83.3 36.7 6.7 433 333 80.0 433 100.0  100.0 90.0 367
EFAMME E 100.0 90.0 56.7 83.3 90.0 80.0 100.0  100.0 100.0  100.0 93.3 100.0
EFAMME F 96.7 90.0 50.0 100.0 90.0 76.7 70.0 76.7 100.0  100.0 96.7 833
EFAMME G 0.0 0.0 433 433 66.7 6.7 933 16.7 96.7 233 26.7 6.7
EFAMME H 100.0 100.0 73.3 66.7 73.3 70.0 100.0 86.7 96.7 93.3 900 633
EFAMME I 100.0 100.0 100.0 63.3 76.7 633 100.0  100.0 100.0 1000 96.7 100.0
EFAMME J 90.0 86.7 20.0 26.7 80.0 80.0 90.0 86.7 96.7 100.0 100.0 100.0
EFAMME K 96.7 66.7 80.0 80.0 100.0 83.3 100.0  100.0 100.0  100.0 100.0  86.7

Control 100.0 100.0 96.7 100.0 100.0  100.0 100.0  100.0 100.0  100.0 100.0  100.0

. 2 .
" Recommended concentration; 2 Double of recommend concentration.
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ASAT(Table 7). 53] EFAMMo C9] 73-¢oll= 247 2006), EFAMMo A= Fjo|g]goflof] F/4do] Ertal 2
ojF UM Eefuiy At Hof AF-2o] #U(Yu et al, A=A QltiKang et al., 2007).

Table 7. The average survival rates of adults of Harmonia axyridis against 12 different environment friendly agricultural materials
contained molybdenums (EFAMMos) with recommend (R) and double concentration (D) within 24 and 48 hours after direct spray
in laboratory

Average survival

rate after dipping Average survival rate after spraying for 24 hrs

IEFAMSs Eggs Larva Adults
Ist 2nd 3rd 4th
R" hE R D R D R D R D R D

EFAMMo A 100.0 96.3 967 1000 1000 100.0 100.0  100.0 96.7  86.7 700  76.7
EFAMMo B 100.0 0.0 0.0 0.0 53.3 0.0 833  36.7 90.0 400 933 233
EFAMMo C 100.0 100.0 0.0 0.0 20.0 6.7 40.0 6.7 6.7 0.0 700 0.0
EFAMMo D 100.0 90.3 733 900 90.0 833 90.0 80.0 1000 100.0  100.0 100.0
EFAMMo E 100.0 93.8 1000 1000 1000 1000 1000 967  100.0  100.0 90.0 100.0
EFAMMo F 93.5 89.6 1000 867 96.7  96.7 967  93.3 100.0 1000 1000 967
EFAMMo G 61.8 65.2 733 90.0 8.7 967 1000 1000 1000 967 96.7  63.3
EFAMMo H 82.4 71.4 600  66.7 1000 96.7 96.7 1000  100.0  100.0 20.0 96.7
EFAMMo I 90.5 89.2 90.0  80.0 96.7 1000  100.0 100.0 1000 100.0  100.0 100.0
EFAMMo J 7.4 95.0 90.0 867 1000  96.7 967  90.0 1000 100.0 700 90.0
EFAMMo K 93.3 100.0 80.0  96.7 90.0  93.3 96.7  83.3 1000 100.0 733 100.0
EFAMMo L 73.1 70.0 96.7 500  100.0 100.0 967 100.0 1000 1000  100.0 96.7
EFAMMo M 26.5 13.3 0.0 0.0 0.0 0.0 333 233 300 267 96.7 73.3

Control 100.0 100.0 967 967 1000 100.0 1000 100.0  100.0 100.0  100.0 100.0

Average survival

rate after dipping Average survival rate after spraying for 48 hrs

IEFAMSs Pupa Larva Adults
Ist 2nd 3rd 4th
R D R D R D R D R D R D

EFAMMo A 100.0 100.0 86.7 66.7 86.7 86.7 96.7  100.0 100.0 86.7 50.0 633
EFAMMo B 96.7 20.0 0.0 0.0 30.0 0.0 96.7 60.0 86.7 40.0 56.7 200
EFAMMo C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.0 0.0
EFAMMo D 100.0 100.0 733 76.7 83.3 86.7 80.0 86.7 100.0 90.0 96.7 100.0
EFAMMo E 100.0 100.0 90.0 90.0 96.7 90.0 96.7 96.7 100.0  100.0 96.7 100.0
EFAMMo F 100.0 100.0 100.0 53.3 76.7 93.3 933 86.7 96.7 90.0 100.0  96.7
EFAMMo G 93.3 80.0 60.0 63.3 73.3 83.3 93.3  100.0 100.0 93.3 96.7  70.0
EFAMMo H 933 83.3 43.3 53.3 76.7 90.0 83.3  100.0 96.7 100.0 86.7 90.0
EFAMMo 1 96.7 63.3 83.3 73.3 96.7 90.0 96.7 93.3 100.0  100.0 100.0 100.0
EFAMMo J 100.0 933 93.3 73.3 93.3 96.7 90.0 83.3 100.0  100.0 76.7  80.0
EFAMMo K 90.0 100.0 73.3 96.7 90.0 83.3 90.0 80.0 100.0  100.0 73.3 100.0
EFAMMo L 36.7 63.3 93.3 533 100.0  100.0 96.7 100.0 96.7  100.0 100.0  96.7
EFAMMo M 36.7 53.3 0.0 0.0 0.0 0.0 333 16.7 26.7 13.3 86.7 66.7

Control 100.0 100.0 96.7 100.0 100.0  100.0 100.0  100.0 100.0  100.0 100.0  100.0

. 2 -
Y Recommended concentration; D Double of recommend concentration.
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