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Abstract: Tissue isolation and purification of the diseased fruit of ‘Ehime 38’ were carried out, pathogen strains AY-11
and GP-1 were obtained, through traditional morphology and molecular biology(ITS, LSU, TUB2 and EF-a)
identification methods, the pathogen strains AY-11 and GP-1were identified as Lasiodiplodia pseudotheobromae and
Lasiodiplodia theobromae respectively. Pathogenicity test carried on healthy citrus fruits showed the two pathogen strains
caused fruit rot on the citrus, and Lasiodiplodia pseudotheobromae and Lasiodiplodia theobromae were recovered from
the lesion organs, confirming strains AY-11 and GP-1 as the primary pathogens. The pathogenicity test carried on
different varieties of citrus showed that the two strains had strong pathogenicity to these varieties of citrus including

‘Italian lime’, ‘Moroccan lime’, ‘Ehime 38’, ‘Harumi’ and ‘Goutoucheng’, forming brown watery round spots on
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branches, leaves and fruits, of which the largest spots were seen in Harumi. Indoor screening of fungicides using mycelial

growth rate method showed that among the 21 agents, 40% Carbendazim WP showed the strongest inhibitory effect on

strain AY-11, with ECsy of 0.025 pg/mL. And 29% Isopyrazam- Azoxystrobin SC showed the strongest inhibitory effect of
strain GP-1, with ECsy of 0.023 ng/mL. Field tests showed that and 45% Prochloraz water emulsion diluted 1000 times,

75% Oxime bacteria Tebuconazole water dispersible granules diluted 5000 times, 70% Thiophanate methyl wettable

powder diluted 800 times and 25% Pyrazolidonil EC diluted 1000 times all showed 100% prevention effects, indicating

these fungicides can reduce the rotten fruit rate and effectively prevent and control the disease.

Keywords: ‘Ehime 38’; fruit rot; Lasiodiplodia pseudotheobromae; Lasiodiplodia theobromae; pathogenicity; screening

of fungicides
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Fig.1 Damage symptom on ‘Ehime 38’ with fruit rot

IR o B aliAbAs 2] 2 REURTERE, 43510
AY-11 Fil GP-1, HIEAZFHEWE 2 s, Witk
AY-11 H&AE PDA VAR B355%, WIEAENE
R, BEGPIRFINT R, GRS, WK
B, SRR, 28 CHEFE 36 h BIAT K3 9 cm
REFRINL, AkekBises 5 dif, WEiE TR R sast
o, WLBE, FBEENERIKE ., 1E V8 Higk
R POURE R 14 d J5, WD B EA T, 4
SR AR R TCEEIIIR, M, BETERRE
ZRMA, JERE, WingEChIREL, BEAT TR
S, Witk GP—1 H&S1E PDA VAR FI53%, HAREA
AY-11 FEA—3, (AR IEES—mide, —i
5%

AY-11 FFk ITS, LSU, EFl—o il TUB2 &
FEFI S35 583, 914, 547, 476 bp, 5 NCBI
BR5 N MF671948.1, FN645641.1, LC270869.1
1 MN794202.1 %5 L. pseudotheobromae J¥ 51 i AH{LL
JESR 99% . 99%. 97%H1 97%. GP—1 HkRAY
ITS. LSU #1 TUB2 J¥8IK 53520 579, 880, 479
bp, 5 NCBI &35 5 MK530056.1, MK348011.1 ,
KR260829.1 %5 L. theobromae J¥31 IAHBLEE 43 51 K
97%. 96%FH1 95%.

M GenBank H T #ZEAHKE#E L. pseudotheo-
bromae . L. theobromae, L. iranensis 4 ITS.LSU,
EFl-a J TUB2 JPHIBAMEE TR 45K (& 3)



5549 B 1 1)

SHESE Tl 38 AR M MR T Y 69

AY-11 Fil GP-1 4355 L. pseudotheobromae Fil L.
theobromae MIEAZHEE IR/, RK—3L, ZRIES
PRI RG> TS ESER, B R 38 SRR R
EIPSE a3 A B A I O] BT Y
(Lasiodiplodia pseudo- theobromae) i a f] = {4, —
(Lasiodiplodia theobromae),

PDA SHXf IR, Bt 2 d )5, AY-11 H1 GP-1 fiE
M AR YA R S, SRS BB IR . X
Tl JG K o B 2R 52 HEAT BUW B B, BRI
Lasiodiplodia pseudotheobromae 7#1 Lasiodiplodia
theobromae Wk, JEAZH ITSV4 JF41 5 Wk
AY-11 Fl GP-1 —3K,

B AY-11 1 GP-1 R F BRI, L

1~3  GP-17E PDA bAM5IEK 2. 5. 20d MRITETER; 4~6 GP-1 IIAITIBA . g E4IES; 7~9 AY-117E PDA b4y
BAER 2. 5. 20 d WIETEILAS; 10~12 25005 AY-11 INFFIEZS . P iaas 14,
2 AY-11 71 GP-1 E#k I AS FA4FE
Fig.2 Morphological characteristics of strain AY-11 and strain GP-1
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Fig.3 Phylogenetic tree for strain AY-11 and strain GP-1 based on neighbor-joining method
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Table 1  Average lesion diameter of different varieties of citrus infected by strain GP-1 and strain AY-11 cm
[EE7S wn Al SRR EAR T ER B AR RIPFHPREE B
GP-1 il (0.64+0.23)b (0.97+0.16)a (1.31£0.98)c
BEVE RIS (0.83+0.32)b (0.76+0.18)b (0.95+0.62)c
TelE 38 (0.73+0.21)b (0.73+0.21)b (1.85+0.38)b
W (1.67£0.79)a (0.930.15)a (2.78+0.63)a
REPS (0.67+0.33)b (0.75£0.24)b (2.10+1.00)b
AY-11 vl (0.65£0.21)d (1.01£0.24)b (1.19£0.85)c
I RE RS (0.78+0.24)c (0.7440.23)b (1.26£0.79)c
TlE 38 (0.92+0.27)b (0.98+0.29)b (1.890.30)b
HI (1.89+0.44)a (1.81+1.14)a (2.60+1.08)a
RUPN Y (0.61£0.17)d (1.06£0.31)b (1.80+0.87)bc

RIS [ B [ — BT AR AR WA ot B ) £ 2 AT B3 T2 78 3L (P<0.05).

GP-1 AY-11 GP-1 AY-11 . GP-1 AY-11
A CEAMERE; B ORI, C BIE3S; D CEN; EOCHIAE. GP-1 WWEBE T AY-11 EAWEE T,
4 GP-1#1AY-11 EHEFENKN L FER

Fig. 4 Incidence of fruit rot occurred in pathogenicity test of strain GP-1 and strain AY-11
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P AT IRAER 7 ECso (EAE 0.114 5~0.707 1 pg/mL, Xf
GP-1 A BRI I35 R
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Table 2 Virulence of different fungicides to the two pathogenic strains causing citrus fruit rot

73 24557 B IRIA ECs/(ug'mL™)  HHICHREL 95% i fF iR

GP—1  29%NlkZ& Ws G B V7 7] Y=1.854 7X+8.032 3 0.023 2 0.9851  0.046~0.116
450 g/L BREEFHZZLIM Y=1.232 4X+6.474 9 0.063 6 0.9743  0.049~0.824
10% <k Y BRI 7K 4380k Y=0.983 2X+5.925 5 0.1145 0.9451  0.039~3.401
75% 5 T - TR K 4ROk ) Y=0.616 7X+5.500 2 0.154 5 0.9240  0.021~11.244
80% T TSI K 4R Y=0.992 2X+5.707 4 0.193 7 0.6376  0.003~127.239
50954 I T 1A 5571 Y=2.299 0X+5.438 4 0.644 6 0.8334  0.902~4.605
12.5% s B A e 571 Y=1.757 9X+5.264 6 0.707 1 09224  0.186~4.219
4% ESE ML BT ] Y=1.674 9X+5.134 3 0.831 4 0.9884  0.141~4.224
70% 1 IR T 7 2L 175 Y=1.155 7X+4.673 3 19173 09723  0.037~101.178
60% Mk - 2RI K 40k Y=0.155 7X+4.359 2 1333350 05756  0.286~1.207
5090 T K 43 BORL R Y=0.359 8X+4.086 5 346.136 0 05353 0.021~196.903

AY-11  40%Z 5 5 ] iRk Y=2.369 6X+8.777 8 0.025 4 0.9702  0.0~0.1
70% 5 e - Tk A R 7K 3508 571 Y=0.845 3X+5.899 3 0.086 3 0.9873  0.0~2.1
10% 5k F FRm K 4380171 Y=0.608 8X+5.348 4 0.267 8 09936  0.0~25.4
12.5% e ] R R3] Y=0.802 9X+5.133 5 0.682 0 0.9880  0.03~13.6
450 of/L BRAERETLIH Y=0.643 8X+5.082 9 0.743 4 09751  0.0~13 581.2
70% H1 LR T 72 175 Y=1.495 5X+4.846 9 1.265 8 09413  0.1~15.228 3
T5% 5 - AR A 4 ek 3] Y=0.557 4X+4.790 4 2.376 8 0.9690  0.0~12489.0
306 LT B AL Y=1.951 1X+4.149 5 2.728 3 0.9823  0.4~18.870 6
60% L - % ZRIBE K L) Y=0.300 1X-+4.845 0 3.286 1 09141  0.0~1768 544.5
250 g/L Mk fik T 1 T A A 51 Y=1.098 5X+4.398 3 35297 09514  0.1~196.491
50% 2T R AT R A 455 Y=0.608 1X+4.524 7 6.048 1 0.9823  0.0~358.7
80% X ZRAT AT IR Y=0.456 8X+4.528 8 10.755 7 0.9509  0.0~844.2
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Table 3 Inhibitory effect of fungicides on citrus fruit rot in the field
255 RS ERE/% 27 MREfEE 2R %
45% R EE R K 7L 1000 0.0 70% FF LA B R AR 7 800 0.0
60%oMAfik - AR ZREK K 43R 1 1500 44 70%PH R K 43Ok 5 700 0.0
25 %Mk MR ik P P 2L 1000 0.0 80%RARER B v IR 7] 600 75
75% M5 T - IS K 43 IOk 51 5000 0.0 77% & E A RE R 500 0.0
50% 57 K PTIRE 7 1000 44 TE KX R 10.0
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ERM Al ] 8 " FI(L. theobromae)Fifi% ] 7] &
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