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Abstract Coniothyrium minitans is an important biocontrol fungus. The quantity of the fungus surviving in the
soil affects control efficacy directly. At present, there is still no direct way to count the quantity of C. minitans in
the soil, therefore, a simple and easy method for counting C. minitans in the soil will be very important. In this
study, a double-labeling C. minitans strain with hygromycin resistance gene and enhanced green fluorescent pro-
tein gene was constructed by Agrobacterium-mediated transformation. Subsequently, the stability, growth rate,
reproduction capacity and sclerotium-parasitizing ability of the transformants were measured. The effectiveness
and feasibility of the method were also analyzed. The results showed that the hygromycin resistance gene and en-
hanced green fluorescent gene could inherited and expressed stably, and there was no significant difference be-
tween C. minitans strain JN-CM and the transformants in the ability of growth rate, reproduction and parasitizing
on sclerotia of Sclerotinia sclerotiorum. PDA plates containing hygromycin (50 pg/mL). chloramphenicol
(100 pg/mL) and streptomycin (100 pg/mL) could inhibit most of the microbes in the soil, while the transforma-
nts with green fluorescence could be detected and counted. The detection limit was 2 X 10° spores per gram soil.
Thus, the counting method can be used to study the colonization, growth, reproduction and survival of C. mini-
tans JN-CM in soil. The effects of temperature, soil humidity, inoculation amount, sterilization and adding of
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sclerotia on the survival of C. minitans in soil were further investigated by the double-labeling plate counting
method. The results showed that in the soil with sclerotia, the number of C. minitans JN-CM increased in a period
of time (12 weeks) and its survival rate can be maintained at about 65% in about half a year (24 weeks). While,
in the soil without sclerotia, regardless of the soil moisture, the half-year survival rate can still be maintained at a-
bout 50% under the soil temperature of 10—20C . Therefore, it can be predicted that continuous application of
C. minitans JN-CM biocontrol agent can keep the number of C. minitans in the soil within a certain range for a

long time., indicating that the long-term control effect can be achieved.
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Table 1 Primers used for plasmid construction

519 T B BB /bp J#511(5'-3")
Primers Amplified fragment Length Sequences
P1 . GCTCTAGAAAGAAGGATTACCTCTAAACA
P2 PrrpCHYG-TrpC 2 1o CGCAAGCTTCGACAGAAGATGATATTGAAGG
123 . CCATCGATGCCTCGAGAATTCACCAT
P4 cGEP 738 CGGGATCCGATTACTTGTACAGCTCGTC
P5 ) CGAGCTCGAAAGAAGGATTACCTCTAAACA
PtrpC-eGFP-TtrpC 1794

P6

CGGGGTACCCGACAGAAGATGATATTGAAGG
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Fig. 1 Flow chart of construction of double-labeling binary vector
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Table 2 Effect of hygromycin on the growth of
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Hygromycin concentration Growth rate
25 (0. 03=£0. 005) A
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35 (0.01£0. 002)B
40 0C
45 0C
50 0C
55 oC

D AR RE F 83878 22 el e % (P<<0. 01),
The different capital letters indicated significant difference at
0. 01 level.
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a: Coniothyrium minitans strain on PDA plate with hygromycin; b: Hyphae and pycnidia under visible light; ¢: Hyphae and pycnidia under blue light
Magnification: 200%; CK: Coniothyrium minitans strain JN-CM, 1-5: Coniothyrium minitans transformants
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Fig. 3 Expression of resistance gene and fluorescent gene in transformants of Coniothyrium minitans
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Table 3 Growth rate, conidia production and sclerotia parasitic ability of Coniothyrium minitans transformants and strain JN-CM

bk WK om e d 36 h L B AT/ % AL/ 100+ (em?) TR AET1/ %%
Strain Growth rate Germination rate of conidia in 36 h Conidia production Parasitic ability
CK (0. 4840. 03)A (94. 674+1. 28)A (9.8940.54)A (85.0%2. 7)AB
1 (0.5140. 0 A (96.53+1.7DA (9.3240.62)A (88.8+3.7)AB

2 (0. 4940. 0 A (94.53%£4. 8 A (9. 131 0D A (82.5+2.0)B

3 (0.52+0. 0 A (94. 1344, 23)A (7.23+1.19B (46.7+2. 4H)C
4 (0. 50£0. 02)A (96. 6743, 68)A (9.77£0. 98)A (85.843.9)AB

) (0. 50E0. 02)A (96. 67+4. 4)A (10. 41£0. 68) A (90. 8+0. 6)A

D ANFREF B FRIR 28 708 3 (P<<0. 01D,

The different capital letters indicated significant difference at 0. 01 level.
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Fig. 4 Germination of Coniothyrium minitans transformants

in different samples on the resistant plate
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Fig. 5 Effect of temperature on the survival of

Coniothyrium minitans in soil
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Fig. 6 Effect of soil humidity on the survival of
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different inoculation amount
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