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Evaluation of the control efficacy of five mineral source pesticide
against the plant pathogen of Valsa mali
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Abstract The aim of our present study was to screen the highly effective and low toxicity mineral source pesticide
for control of apple tree valsa canker disease. In this study, the inhibitory effects of five mineral source agents on
colony growth and conidial germination of Valsa mail pathogens, and their control effect on detached shoots were
determined by the colony growth rate, spore germination on slides and shoot scalding inoculation methods. The
results showed that five kinds of mineral pesticides had significant inhibitory effects on the growth of V. mail and
the germination of conidia. When the mass concentration of sodium humate 70% GR, copper hydroxide 77%
WP, bordeaux mixture 80% WP, cuprous oxide 86.2% WG and copper calcium sulfate 77% WP were 5, 257,
400, 123 and 385 pg/mL. the inhibition rate on mycelial growth were 97.55%, 97.67% ., 98.94% . 95.48% and
98.43% » and the ECs, values were 2.60, 71.15. 159.60, 77.40 and 95.73 pg/mL, respectively. The inhibitory
rates on conidia germination were 96.33%, 97.67%, 98.67%, 91.01% and 95.58% , and their EC;, values were
1.38, 69.3, 145.41, 65.48 and 102.98 prrg/mL, respectively. Among the five kinds of pesticides, sodium humate
70% GR had the best preventive effect on detached shoots with the efficacy of 86.83%. Therefore, sodium hu-
mate can be used as the mineral biological pesticides for controlling valsa canker disease on apple trees.
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Table 1 Tested fungicides

2 2R LR EEa A
Reagent Trade name Manufacturer
77 %0 & A AR P 7 F Wi Ji F) A= R B
Copper hydroxide 77% WP IR

806 e 4R Z W AT My 51

Bordeaux mixture 80% WP WA FKEAAT B

77 Y6 T B4 T R 71 g PHYEZF 3 50 Bk A
Copper calcium sulphate 77% WP T T HRAR

70 %6 [ R R AP VR L WIARE R TR
Sodium humate 70% GR ALy A BR2AA
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Cuprous oxide 86. 2% WG

L1L3 sk

SRAE T H A 22 M T3 75 [ DX R R A S R
AR ON BTLL AL L5 AERHIE
1.2 REHZE
1.2.1 ERMEEREENMRERE R

PREURAT T 4 °C VKA ) 3SR 8 2 v 2
FfiF PDA Br e e e b1 5 i A is 4k, JF 8 F 25°C
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Table 2 Concentrations of five mineral source pesticides
2571 Reagent

77 A AL WP
Copper hydroxide 77 % WP

80261 IRZ ¥ WP
Bordeaux mixture 80% WP

7T B RS WP
Copper calcium sulphate 77% WP

70 %6 JEAERR N GR
Sodium humate 70% GR

86. 220 AL WA WG
Cuprous oxide 86. 2% WG
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257 128 96 77 64
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Table 3 Effect of different mineral pesticides on the colony growth of Valsa mali
= ez VR HAR o i IH 777 KRB () .
2 R/ AR ey BORAE - HRER)
Reagent pg » mL Colony Inhibitory rate Regression Correlation g+ mll
Concentration diameter equation coefficient :
77 % & A A WP 0 7.33 —
Copper hydroxide 77% WP 257 0. 66 97. 67 a
128 136 Aozl y=3.361 5x—1.226 0 0.986 9 71. 15
96 3.18 60.72 b
77 3.82 51.42 b
64 4.02 48. 45 ¢
80V kIR Z T WP 0 7.45 —
Bordeaux mixture 80 % WP 400 0. 58 98.94 a
267 1. 5. 49
6 60 85 b y=09. 311 5x+5. 410 1 0.982 7 159. 60
200 2. 67 71.13 ¢
160 5.02 39.90 d
133 4. 90 41,44 d
77 Yo i B 55 WP 0 9. 00 —
Copper calcium sulfate 77 % WP 385 0. 63 98.43 a
193 2 S 66 b y=3.351 2x—1.638 8 0.984 3 95.73
128 3.97 59.21 b
96 4. 88 48. 48 ¢
77 o. 11 45.82 d
86. 20 &L WG 0 8. 60 —
Cuprous oxide 86. 2% WG 172 0. 50 100. 00 a
123 0. 87 95. 48
PO E =10.231 62+12.803 6 0.956 9 77. 40
96 1. 83 83.54 b
78 3.63 61.35 ¢
66 4. 80 46.93 d
70 % FEAE IR AN GR 0 2.95 =
Sodium humate 70% GR 5 1. 75 97.55 a
4 2.12 90. 40 ak
& )=14.522 20+3.411 2 0.957 7 2. 60
3 1.03 77.80 b
2 0. 57 47.75 ¢
1 0.73 32.76 d

D PR s M EEMTFHE. BIREAR/NG FRERE Duncan OB ZRZEERITE P<0. 05 KV 2EREE. TH.

The data in the table are mean of three replicates. Different lowercase letters in the same column mean significant difference at P<Z0.

level by Duncan’s new multiple range test. The same below.
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Table 4 Effect of different mineral pesticides on Valsa mali conidia germination
WL/ B R 2/ % ) X 2 .
2 L (" T Y1 1 MXBRO ey
Reagent g+ ml. Germination Inhibitory rate Regression equation Correlation gemlL !
Concentration rate h coefficient B
77 A E LA WP 0 90. 21 —
Copper hydroxide 77% WP 257 2.10 97.67 a
128 1. 34 IO y=—1.512 1+3.537 7x 0.979 2 69. 3
96 36. 44 59. 61 ¢
77 40. 26 55.37 d
64 45.79 49.24 d
800k /IR Z W WP 0 90. 21 =
Bordeaux mixture 80% WP 400 1. 20 98.67 a
267 713 92.10b y=—6.129 1+5. 146 2x 0. 989 3 145. 41
200 17. 98 80. 07 ¢
160 45. 65 49, 40 d
133 49.11 45. 56 e
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e/ KR % R
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pg + mlL Germination . . . Correlation B
Reagent . . Inhibitory rate Regression equation .. pg s mL!
Concentration rate coefficient
77 LB TR 55 WP 0 90. 21 —
Copper calcium sulfate 77% WP 385 3.99 95. 58 a
193 19. 00 78.94 b
128 9844 TSYe e 0.918742.940 6 0.997 6 102. 98
96 46. 17 48. 82 d
77 57. 84 35.89 e
86. 20 AL WG 0 90. 21
Cuprous oxide 86. 2% WG 172 1. 30 98.56 a
12 11 91. 01
S 8 (_) E y=—4.306 2+5. 124 3x 0.993 7 65. 48
96 19. 31 78.59 ¢
78 26. 55 70.57 d
66 46. 89 48.02 e
70 % JE RN GR 0 90. 21 =
Sodium humate 70% GR 5 3.31 96. 33 a
! 6.66 9. 62 y=4.600 14+2.870 1z 0.930 7 1.38
3 18. 71 79.26 b
2 39. 67 56.02 ¢
1 53.56 40. 63 d
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77% WP; d: Bordeaux mixture 80% WP; e: Copper hydroxide 77% WP; f: CK
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Fig. 1 Prevention and cure effects of different mineral source
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Table 5 Prevention effect of different mineral pesticides on detached branches

255 £A%/cm FAR/ cm JpaJEE I AR/ cm? B YA RER/ %0

Reagent Major axis Minor axis Disease scar area Control efficacy
77 YR %Es WP Copper calcium sulfate 77% WP 2.98 2. 88 6. 74 47,98 ¢
86. 2% 4AAL T4 WG Cuprous oxide 86. 2% WG 2.16 1. 74 2.95 79.57 b
T0Y JEAERRH GR  Sodium humate 70% GR 1.72 1. 54 2. 08 86. 83 a
77 %A 844 WP Copper hydroxide 77 % WP 3. 44 3. 26 8. 80 30.75 d
80 % W /R Z W WP Bordeaux mixture 80% WP 3.08 2. 96 7.16 44,49 ¢
CK 4. 08 3. 90 12. 49 —
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