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Abstract; In recent years, buckwheat has been transitioned from traditional extensive cultivation
to modern large-scale production due to its exceptional nutritional value aligning with contempo-
rary dietary demands. However, the intensified monoculture practices have triggered a decline
in farmland biodiversity, leading to regional outbreaks of diseases that significantly reduce both
yield and nutritional quality. This study systematically summarized the types of fungal diseases
in domestic buckwheat through integrated literature review and field surveys, with a focus on
the disease ecological characteristics of buckwheat in the main production areas of Youyang
County, Chongqing—specifically the Banxi Town buckwheat planting base. Through field sur-
vey method, it was found that the incidence of common buckwheat was 48.2% which signifi-
cantly higher than 13.6 % of tartary buckwheat. Leaf diseases accounted for 30.9% of infections,
with primary symptoms including leaf spot, ring spot, canker, and wilt, while no significant
stem diseases were observed. Pathogen isolation from diseased samples, combined with mor-
phological analysis and ITS phylogenetic analysis, identified the dominant pathogens as Alter-
naria spp.» Phoma spp., Fusarium spp., and Nigrospora spp. Based on these findings, this
study innovatively proposed an “integrated genetic resistance and bioecological management”
framework, aiming to provide theoretical and technical support for the green and sustainable de-
velopment of buckwheat industry in the mountainous regions of Southwest China.
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FEHE IS FEH=MFE ., HE PR (Polygonaceae) 75 % J& (Fagopyrum ) — 4 XTI B AR
YER . ERT 2 AR B 00 5% 2 L3S B 3R (Fagopyrum esculentum Moench) . ¥ 5% (Fagopy-
rum tataricum (L.) Gaertn) 14553 (Fagopyrum dibotrys (D. Don) Hara)™ , {E Rk —FhifH
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BRALEBRRR] . A SO R Fr iR AR
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B, FEBET T IRE M AT SR . PR EARGRE G TR T, WHEE S @7
AR 2 AL 5O A7 SO IR AR HIGE 1 000 T8, Bk LR (3 4R % J Ay st

SR B A M T A YT R, R E R KA Hla M, B A K T E M RRE
Telsas . N, BRI T S B Ik 35 M M A e T T, P E S I P i Y 5 SO 22 A% TR (R~
zoctonia solani) 5| S B AE BR N7 Ak 5 3 10 FH (B) R BT 28, A OR LEE A TR R I, P
DXRE A (1 3 A 28 A AR 43 16.3~18.2 °C B AR E >80% , AWML ), KK
JRBE G5 S AL RE IR AL Tl B AR . DASE 224 BB M 91 . L R T 5 22 B A (Cercos pora fago-
pyrDTERXSIRRE 7500 LA b A 20~30 “CHYZRAF T Al s B A A= g M B o I8 I8 1 s [
TRBE. SBOWR AR AL T s XURT A I A 2 R WA ) A AR AT s 800~ 1500,
T LR

RGP FEEZ MR EAGA S 5 333 hm, RERKIE M, HIZ4 i B2 % X35 & 0
TR G B AR . A T AP EEORB O R S T RS R e A ST LU PR P
BB T PR B g X 2, RGUTT R FF 4 2R H A A . & A WL A A B it
TR 73 B TAE . B TR BAMZ X 0 T BE Rl RO A9 25 1 O SR A i T 2 B R R R S AR

1 MREFZE
1.1 FEEEURENREERTAR

AT 3T USDA Fungal Databases. [E PR 3 i 0 & (Web of Science Core Collection I
PubMed) 5 SCAZ O B4 2 Crb [0 00 10 0 03 07 88080 R0 IR 55 °F- 650« 27 5 Bib ) A6 28 v 3 S
Mk, T EE S A m i AR, BE KR (Buckwheat or Fagopyrum) and (Disease or
Pathogen or Infection or Fungal Disease) ; H1 3CAS & 1) 4 45 “ 57 22 5 3 “or (“FF 2 "and “ Ji§ 3 "or
“EEMERET o RGEARBUR 8 SCHER B B 0 T 2 8 R R AR 2K
1.2 HmERERBERSE

T 2023 4F 10 H 76 H P 74 BB A B 4057 2 P A 26 b (28°4431.60"N . 108°49'13.29"E) » X}
M FFE A F AR B AR 3R (F. esculentum cv.) “PY 2 377 M 5% (F. tataricum cv.) “ P4 37
15790 B R AR T AR B S AN SLHEAT R A R A XS AR 2y 2,89 hm®, HH SRR
2.01 hm*, #3F4 0.88 hm®. 458G R A, 550 A 322000 TR B & 3R AL, I 11530 i
F, BETHAEZR, 468 SR AWIEN AR, BIERE KBS AR, KRB 5
MR P ESEE, SRS TR SRR

P R (00 = B It R 50/ 9 A B R0 100 %4 (D
SR LR BORE v o SR A BAT SRUAEIR A B L JF A 55 T A)RE AR 90 3% R M AL R ) S A

Boo KPR MPEARTA A RN IS S . WL EIAT TP LR,
1.3 FEREENSE

K J0 T3 B LB A RO IR B AE S . T 10 AR N IH B 2 min, 75 Y0W9R I FE 30 s, AR
Ja KR oh e 3 0 FRAE R 4RIl LKoo BlR - TR 3R JT UL IBURE dh i i 5 $2 4k 4
41, BT 90 mm F A PDA B FREEMMRIE SR, 75 25 CHEERREE A0 TR 7 4. Bwh—
U BE R RE B KR K IR T PDA B3R 3 I, QRZei 97 7 d, MR BAREAR, BRI,
B H WS IF 0 5%, F 7= A BB R 75 5 78 & PDA R 3R 56 5 9%, B IS R 4l Ak B8 ik a0 A7 4 5 0 1%
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T A4 CCRME G IR 5L b, AR T8 R R A 5 A YR F B
1.4 FEITERFEHENEE
141 BEFERZ

W U R PDA 55983 8538 3~5 d Je . FHELAR 6 mm A9 KB 4T LA VI BUR 75 4 1
W22, BEHEE PDA B R F R (B A2 90 mm 3R M) b e, 76 25 “C1E RSB & 1 T 1 5%
7 d, WIS WA IEIEAS . 10k 3R I T SRR AR JT I TR IR AR .
142 FREZZRREH > TEDFERL

¥ BARTEAMRAE PDA B35 3R 5 d J5 . R R CTAB LU £ 5 DNAMY . X 3
ITS 3 N BE k47 PCR "3, FFr 51 # 4 ITS4 (TCCTCCGCTTATTGATATGC) /ITS5
(GGAAGTAAAAAGTCGTAACAAGG) ™, AR 25 pL 19 2 X Taq HliE PCR X B 4
Z, PCRY MRV TRIGIHR S, VIR TEAE 95 °C FEEE 5 min; #5317 30 IIGHRP 1,
FAMEIRALTE 94 C FAEE 40 s, 50 ‘CIBK 60 s, 72 ‘C FEEMH 1 min; HJ57E 72 'C F#ATL K
FEAF 10 min, §H =Y 55 B IR e Bt Goldview (A B AEWRHE A R A FDHIR A . L5k
WEBEIR HL UK (120 V', 20 min) R o feff 68 e AR AN 25 B S8 T T, i Jb st R A R B
B B S8 G T . 2024 4F 4 H 13 H ¥4 3045 19 5 B ¥ 90 78 NCBI M 3 # 17 BLAST Hxf, JfF
HAHEFES] . i MEGALL 5 H B9 Clustal W B2 X 3R 45 59 56 R 91 k47 A HE . 56 T 4B 4
1 (Neighbor-Joining, ND## Rk T .

2 ERE5SMH

21 REFZEFZEHRREEMEEHARHARE

I [ 37 22 95 F o5 S BB BEMERRAE . 1960—2000 4F . (7 AR 4% 55 48 4 BU W E SO Ch E
FLBAE) e B 2 TS5 2 B VR D0 80 1 5 22 OB BE . 800 . MBERT . ke
FATEMG . DA R0 SO A S T B T R . BES B T ARAE L, BT AR
RRGAE TR . HE 2013 48, foCiE S X R E Z . v, A5 A i X 5E 2 T A
98 S BT — LA 22 R (R, soland) RIE S FRREEAT T A5 s HG SR 4 & 00 1
W RR T T B R R SO R W 2R SRR (Phoma herbarum) W FE1E . N FEZ
o DT 18 23 7 S B AR TR L 2018 AR, IR RO IR 1AL PG M X TR A E AR AR, HOR R
ANSERR . AT R TP X R A W S, e 9 8 11 R R,
Hh AR J6 )8 5 K A g 6L R A O B VR . AR AT BRY NI I SR M R 4 S b R R PR A
(N. osmanthi) FISZHEAK L (AL alternata), FF 53 518 ST T BF X 33 79 g Jit BT 1) 5 I ¢ O 7
PCRCqPCR K J5 3 o K B 43531 3% 2.6 X 10° copies/mL Fl 3.3X 107 copies/mL, i H 243 5l
7 81.80H1 66.70, HIANRIZWIIRAET 2 d. H AT, MRHE USDA H i £ 4 (https: //fungi.ars.
usda.gov/) . R E O HIE 0957 220 IR H @ MW & 20 g, EEAAHE Alternaria s Bipolaria
Botryosphaeria s Botrytis, Cercospora, Colletotrichum , Didymella , Erysiphe, Melanopsi-
chium s Nigrospora, Phyllosticta, Ramularia s Rhizoctonia , Septoria s Sphacelotheca s Stem-
phylivm 55, KT, 822906 JEL B 0 K R AIE « SO HLERAT) Bk = TR ADFSE . e ) J2 74 g Ll 3 55 52
PRI IR 2 AR B R . AR S AT 2SR RS I L, 2y
PR IR TR 22 77 Ml i] R 22 4 e B3 0 75 5K
22 BERMEFEERRERERME

SR JT I A 12 7 R DR T VY B B AN Y 5 A P R R R A R A, HEOR AR A8 e R, A
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AP B SR TR RS T2 MR bR, R TR BEENZ R, IR SRR EREITEE, 40 h
YZU234174, YZU234187, YZU234168, YZU234159, YZU234170, YZU234182, YZU234136
M YZU234131 (B 1), 7 PDA Ki g3k LA K 7 d J5. Wk YZU234182, YZU234136 Fl
YZU234131 A4 K i, B 7% K 90 mm 3% 3% IL; B #k YZU234187. YZU234168 Fi

YZU234159 K G S, E%E K/NZ 75 mm; FHE YZU234174 5 YZU234170 A KB %1%,
BE RPN 55 mm(E 1),

a. BERR TR (4lternaria spp.) b. B2 S (Phoma spp.)

c. ¥R TIH (Fusarium spp.) d. B2 (Nigrospora spp.)

A1 REkmERERRE BB

i g X AR A 8 AR BR 1 TTS 3 K 47 PCR 84 Fi )%, K45 H % DNA 551 )5 . F
BLASTn #47 lXT, HME N] RELER . SR ER, X 8 MWK NRIET 4 NE, 20k
iR )E (YZU234174 5 YZU234187) . B 2K fi % )8 (YZU234168 5 YZU234159) . #t T )&
(YZU234170 5 YZU234182) FRAJE (YZU234136 5 YZU23413D) (El 2).,

&| Stagonosporopsis inoxydabilis MF-9.239 (MH651539.2)
Stagonosporopsis inoxydabilis CBS 425.90 (MH862221.1)
98 _{ Epicoccum nigrum Gr187 (FJ904829.1)

Epicoccum nigrum CBS 173.73 (F1426996.1)
Phoma sp. QMO01 (KX017275.1)
Phoma sp. TA014 (MW337007.1)
Phoma sp. YZU 234168 Phoma
— | Phoma sp. YZU 234159

o8 | Curvularia intermedia 237 (KU856624.1)
Curvularia intermedia 161 (KU856625.1)

| Alternaria sp. YZU 234187

Alternaria koreana SPL2-1 (LC621613.1) Alternaria
*" | Alternaria sp. YZU 234174

Alternaria alternata CBS 916.96 (AF347031.1)
Fusarium sp. YZU 234170
Fusarium incarnatum CBS 161.25 (MH854830.1)
71 | Fusarium camptoceras CBS 245.61 (MH858038.1) L

Fusarium graminearum LC13775 (MW016611.1 ) Fusarium
Fusarium sp. YZU 234182
Fusarium boothii CBS 316.73 (MH860690.1)
Colletotrichum acutatum M146-2 (MF581923.1)
10 | Colletotrichum acutatum CBS 112996 (JQ005776.1)
Nigrospora sp. YZU 234131
o | Nigrospora oryzae YY60 (MT123068.1) i
Nigrospora sp. YZU 234136 Nigrospora
Nigrospora oryzae Yeh V0402 (MH141277.1)
Nemania diffusa LSN101 (MF185340.2)
9 L Xylaria berteroi L5N144 (MF185353.2)
Botrytis fabae CBS 109.57 (MH857663.1)
100 | Botrytis fabae CBS 120.29 (MH855020.1)
_| Leptospora rubella CPC 11006 (DQ195780.1)
10 | Zeptospora rubelia MFLU 16-09 (KX757835.1)
Preussia minima CBS 524.50 (KT389543.1)

B2 ATFTITSEABEARIMEGREZBRRANEAAEL TN



% 4 FER.F.FTRLUAEZRRAYDFHFRERALFATHAESR 53

23 BERMEFERERERAKRTERE

S Hb U A 45 R R 1% HE R DU B 2R AT L R S B T, B A R GA
30.9% . EZRAETER ., B b 1R E A6 I IR R R AR R e A
48.2%, HRE W E NP (++) ;5 MHILZ T . wIF W H K AR, W3RN 13.6%, KU
HRERE () i H BRI R 0 A

W 3 g T S AL A B | BRSO . BEAG O R A 25 (I 3) . i IR o T R B, AR
B (Alternaria spp.) 5255 F H (Phoma spp.) T EBUR F K 80K M ™ E B & T H
(Fusarium spp.) 5 2HE (Nigrospora spp.) (F 1), WLRUGEARF B Ry . FEKS 0 12 e bt , A
I RS T U B TR 9 BRE LR S N [ R . e IR S R O (R B S R
M s BEE AR R, B R A BURIE I AL, 2R SRS JS S B0 5 R AR A SE (18] 3a) 5
T2 B TR R G I e BRI DO [e) R, IO TR B DX A A B, Y A A R R
REEM (& 3b) s BRJTB R G 51 R R 546 i R GEPEAL 22 . W03 i St B0 48 (AN 1L 0 3
Yo, TET RT3 R K I e PSR E IX (& 30) s MBALB R YLy, B 1 51 3% i it
BESEAR AL W TE T BCA AN AL 0 BB o BB, SR PEBE R AL IR, (H 95 T ZH S50 PR R 58 3
I PR () ST I R RRAE (BT 3D

c. 8 JIB (Fusarium spp.) d. B (Nigrospora spp.)

B3 TRTHRELXMREZRERE KRS

Rl FERE. FEEMERBERE

9 J5L BTl 2 93 9E f& F AL fi 5 R
B H T8 (Alternaria spp.) NRBE L f 4L R ++
B 2K 5 B 8 (Phoma spp.) BEAY . 8 iy ++
& J1 B (Fusarium spp.) e MR BT +
ML (Nigrospora spp.) B, BBE Ny +

3 &5t

FRAE—MEFREE N EZIRAEY, LR, B TE SR Gl R R R R A
7] A A1 2 — A L O S v 0 B O B i) R IR . AR ARk . B 5 A A AL St /N LA
2 ri BUACHUAR AL A7 e B o 3 4 % M SRR T L3 3R A (B A T ot S o T A 3 1
Fr A g F LR O . R BEAE FORIE . SR L TR BERG . MR BE . RN . BERGN L R
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W5 BRI AED 2 RIS R A 4 R G — B S B RO R R TR 2R A
& XS 2R A E SR BAR HR B R B R A O o i X SR B R AT D 00 S
It IFEEG W TRIE BB S TTS 73 74858 - A WEFEHA E IR Ll XI5+ 22 19 32 2000 I 3 O i
¥ L& (Alternaria spp.) . %25 3.5 J& (Phoma spp.) « $f JJ W J& (Fusarium spp.) F AL )E (Ni-
grospora spp.) . Ho, BRI R IR R Je i M R IR ol kw &, ¥R TR
9 JEL T 5 22 1) s TS PR TR R e SR 2 AR T I A IR R RIESE A R R
W TSR, X AT AR 8 FE T B I P B 2R AL A KT B TR O R
FTSEL S L M HOR IR AR R RS TR DGR AE AR TR R I 5 B KO 1 4k
B IEAN DG o 255 P BH Ll MR A DA R S e T A ) R S U A A e ) B R T RE
DU P 5 Y B AL

R T 3 22 T B FEATS e BE A A B I CAn 7 R A R s S A 1) D L DA Rk
ol A= 2 8 4 CAAS PR A8 2 R AR AT BR S5O 0 B R B R R A A — . XX — R, BT
FEARE AR F B 45 1 2 50, BT 2 HOR PR A BE S, B0 AL BTk - LR 4 AR 25 P [ By
ROPORIRER . MR R TR A AL 27 B 16 A0 AR A 25 0 5 B9 Al B R 5 TR PR — 7
TS IR 7 BE 3 B U TR T R, A B R A A SR b B R R B SR R R E
I G A SR AL BTV N T ARG R 42 . 15 AR £R A PO BE D SR AR A s 53— T
Jinsi A 0 R AR 0 A5 A W 5 3 R A 57 22 T B A TR B R BIE L AR W B I R X RE
LRPUR R . e AW RGEUE . DUtk LR E YR vE . (R IE IR R ER . AT B Tk
W AR R GER LR LS o X —HOR R AR R 5 22 B 4 1 24 1 280 i a6 T R 2 A
TGRS SO 5 AR . ARSRBEFER R T LU LA T . OB & IR S Pii 1 oF &
A A s O TR B W PR L b i 90 A 2l S PERIL AR 5 O T A BB 16 A AR A 9 R I ek 2D 245 77
Bk B R AE B IA R ol I 2 BOR Bl SR L B I A B 1 sk A R . O Ll st A b i R
Frge ke e fe US04 .
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