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Differentiation of Rhizoctonia spp., Causal Agent of
Strawberry Root Rot Disease,

Using DNA Fingerprint Technique

In3gdi ingaoe” yyw13e eavr” uaz aman dpIfima”
Kraiwut Kateloy” , Nuchnart Jonglaekha® and Angsana Akarapisan”

Abstract : Isolation of plant pathogen from roots of wilted strawberry in 5 plantations located at Ban Borkaew
Samoeng district, Mae Ram, Mae Rim district, Inthanon Royal Project Research Station and Angkbang Royal Project
Research Station in Chiang Mai province and at Ban Huay Namrin in Chiang Rai province, 70 isolates of Rhizoctonia
spp. were found. Number of nuclei in mycelial cells were determined by staining with Geimsa stain. Of all, 68 isolates
were binucleate Rhizoctonia spp. (97%) and two were multinucleate Rhizoctonia spp. (3%). After pairing with known
5 tester isolates, only 60 isolates could be classified into various anastomosis grouping (AG) of 3 AG; AG-A, AG-G and
AG-P but 10isolates were unable to identify. The most common AG isolate recovered was AG-A (41.5%) followed by AG-
G (37.1%) and AG-P (7.1%). Among unknown, eight isolate were binucleate and did not anastomose with any tester
isolates. Frequencies of each AG isolate found were different i.e. AG-A was found from all collection sites whereas
AG-G was found from three sites, Mae Rim, Borkaew and Inthanon and AG-P was found from Borkaew only. Fungal DNA
was extracted and ampliﬁed in the portion of 28S rDNA using the polymerase chain reaction (PCR). These amplified

fragments were digested with 4 restriction enzymes (Hhal, Mbol, Mspl and Tagl).
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It was found that no single restriction enzyme accurately identified all AG. The use of a combination of four restriction
enzymes data could group all 75 isolates into 12 groups, which correspond to the AG determination. There was no
relation among each group and collection site from using PCR-RFLP technique.
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Table 1 -List of Rhizoctonia tester strain used for anastomosis grouping".

Binucleate Isolate Binucleate Isolate
Rhizoctonia Rhizoctonia
AGA C-517 AGH STC-23
AGBa C-434 AGK FAS2909W
SIR-2 AGL FKO-2-26

AG-Bb C455 AGO FKO-62
AGC OR706 AGP C-578
AGD W-12 AGQ C-620
AGE F-18 AGR Bn-39
AGF AH-6 Multinucleate
AGG A9 Rhizoctonia Isolate
AGH STCY
AH AV2 R. solani AG-S ST2-1

Y All tester strain provided by A., Ogoshi and N., Shigeo, Faculty of Agriculture, Hokkaido University.

PCR-RFLP: (3tdos1luemts potato
dextrose broth (PDB) tilui7a1 3 Ju nsoaeue
@uly vhllerdadduemuIBmsves Roger and
Bendlch (1988) muﬂsmmlumwm 28S 1DNA
wiedes PTC-100 (MJ Research, USA) 1u
Wassaw 40 lulnsasdalsznoudae 1X
QIAGEN PCR buffer (Tris - CL,KCL, (NH,) SO,
1.5 mM MgCl) 1X Q-solution, dNTP mix i€udiu
241902 LROR (5 -
ACCCGCTGAACTTAAGC-3' ) g LR7 (5 -
TACTACCACCA AGATCT-3’ -)(Cubetallazntie,
1991) iuduatang 0.2 mM tow'land Tag DNA
polymerase (QIAGEN, Germany) 1 unit mﬂau
wazABuominun TasidqamgiiGudy 94°C
w3 it udadhg cycle Farsznoudan
denaturing #194°C 11417 annealing 7 52°C 45 37
uay extension“f‘; 72°C 1 w1¥ 30 TuH $14U 30
cycle MUY ﬁnalextensionﬁ 72°C1047% PCR-

0.2 mM, primer

product ‘7i"lﬁ'wﬁ'm‘lé'l’ﬂﬁamau'lmﬁﬁ’ﬂﬁyuww
Hhal, Mbol, Mspl 18 Tagl (NEB, UK) A39a2 1
yiausnfiu A9 UNA lAUAITRY gel
electrophoresis 11H 1.5% agarose waz1d 100 bp
ladder (NEB, UK) (#1u molecular weight marker
fip1d0 ethidium bromide ud 1 lildosgnolA
uaa Uv

matufinsa: Tufnuor@iduieiivang
Tasudazuaussimdmnziilunilsdnvae
(character) Fefinniiu 1 Lﬁaﬂﬂﬂgtmuﬁlﬁma
uneTiauihio ma"luﬂs1ngunumaumwmtmm
Aoty il dingiziiangy (cluster
analysis) Tao3% Unweighted pair-group method
using arithmetic average (UPGMA) uazlda
FulszAntnnundrondsiuues Dice Aau
Tal51n33 SPSS for Windows release 9.0
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Table 2 Number of nuclei and anastomesis groups of Rhizocronia spp. isolated from 5 plantation

sites.

Planiation sitex iselatey Number of anclel Anastemosis groups {AG)

Risucleate  Multinneleate A G P unknswn
Mae Rim W 18 2 4 14 - Ful
Borkasw iR i8 ~ 8 5 4 -
inthanen 14 i4 - 7 7 - -
Anghbany . Q 5 - 3 ~ - -
Huay Namrin o 5 - i - - B{bi}
Totat 4 o8 2 24 b 3 18

{97%) {3%%)  {45.590) (37.1%%3 (7. 3%) {14.3%:

Figure 1 Two nuclel in most cells of the hiyphae of binucieate Rhizectonia sp. sfter stained with

Geimsa stain.
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&

Figure 2 RFLY paitern afier (reatment of the PCR-amplification products with the restriction

endonucicase Hhal (lane 1-9, left) aud Tagl (flane 17, right} M = Meolecolar weight marker (160 bp
Iadder~ NEB, UK. 6
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AK = Angkhang, BK = Borkaew, HR = Huay Namrin, IN = Inthanon, MR = Mae Rim, Unk-bi = Unknown
binucleate Rhizoctonia, Unk@ulﬁ =Unknown multinucleate Rhizoctonia
Figure 3 Dendrogram based gu RFLP analysis of 75 Rhizoctonia spp. isolates. The dendrogram
was constructed by cluster anatysls of combined data of restriction endonuciease Hhal,
Taql, Mspl,and Mbol using the unweighed pair group method with arithmetic average
(UPGMA). 7 | |




Table 3 Anastomosis groups, RFLP groups, PCR-products and fragment size after treatment with restriction endonuclease Hhal, Mbol, Mspl and
| Taql of Rhizoctonia spp..

Anatomosis Group RFLP PCR-product approximately fragment size after digested with restriction enzymes (bp)

(AG) Group 1.8 14 Hhal Mbel Aspl Taql

AGP 1 - + 700,370, 240,140 760,550,120 730,425,270 520,380,250
AGG 2 - + 700,370,240, 140 760,550,120 730,425,270 620,520,250
Unknown-binucleate 3 - + 1,040,700,370,240,140 760,550,120 520, 425,270,220 620,520,250
AGA 4 - + 550,370, 240,140 760,550,120 520,425,270,220 620,520, 250
AGG 5 - + 700,370,240,140 520,200,120 500, 425,270, 220 520,330,250
AGI 6 + + 700,550,370, 240, 140 550,500,200,120 850, 730, 425,270 " 660,520, 330,250
AGA 7 + + 840, 550,370, 240,140 1,000,760,550,120  850,520,425,270,220 950, 620, 520,250
AGA 8 + + 550,370, 240,140 1,000,760,550,120 850,520,425,270,220 950, 620, 520, 250
AGA 9 + - 840, 550, 240, 140 1,000,760, 120 850,520,270,220 950, 620, 250

AGA 10 + - 780,550, 240,140 1,000,760, 120 850,520,270,220 950,620, 250
Unknown-multinucleate 11 + - 780,550, 240, 140 760,550,250,200,120 850,520,270,220 950,620, 250

AGS 12 + - 840,700, 240, 140 1,000,760,250,120  900,730,570,270 980,620, 250

(SPSD 11 - 1 (18I LURGILLILLL
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