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Mtk R ER . [ Fk] 23k 4 ANZERARRE B, juncea var. tumida Se#Ft ‘ X45453%°  ‘Danainaicai’ . ‘JL3E-017
‘Ercai-01’ . “JL¥-02" ‘Frcai-02” . ‘@# 2%  ‘YongzhaNo.2  #e 4 AvtAIRE B. juncea var. rugosa et ' F
% ¥ F’  ‘Ningboyinxue’ . ‘TFhEEEHE’ ‘Ningboxuelihong” . ‘/KAI¥E’ ‘Shuidongjiecai’ . ‘@ &FE’
‘Baobaogingcai’ AiXAt, MEIET B ARG R BERKAE, Sl ERBEMNE AW Sclerotinia sclerotiorum M) & A &
BBFRAEIH . [BR] RRAFKSA TR ERFREERREAEZT, SRFREFERKEA 1.851~4.844
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Identification of glucosinolate content and resistance of Sclerotinia
sclerotiorum in different mustard cultivars

LIU Yuzhu, DANG Menghuan, XIA Rui, ZHU Zhujun, YU Youjian

(College of Horticulture Science/Innovation Center of Agricultural Efficient and Green Collaborative Production of
Zhejiang Province/Key Laboratory of Quality and Safety Control for Subtropical Fruit and Vegetable, Ministry of
Agriculture and Rural Affairs, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] To systematically analyze the glucosinolate (GSL) content in the leaves of different
mustard (Brassica juncea) cultivars, with the aim of investigating the effects of GSL content and composition
on plant disease resistance. [Method] 4 stem mustard cultivars (B. juncea var. tumida), namely ‘Danainaicai’
¢ Ercai-01” “ Ercai-02° © Yongzha No.2’ , and 4 leaf mustard cultivars (B. juncea var. rugosa), namely
‘Ningboyinxue’‘Ningboxuelihong’‘ Shuidongjiecai’ ‘Baobaoqingcai’, were selected as experimental materials to

determine the GSL content in their leaves. Disease resistance was assessed by measuring plaque areas through
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live inoculation with Sclerotinia sclerotiorum. [Result] Significant differences were observed in the total GSL
content among the leaves of different mustard cultivars. The total GSL content ranged from 1.851 to 4.844
umol- ¢!, while the aliphatic GSL (AGSL) content varied between 1.766 and 4.831 pmol-g '. Both the total
GSL and AGSL contents were highest in ‘Yongzha No. 2’ and lowest in ‘Ercai-02’. Indole GSL (IGSL) content
ranged from 0.006 to 0.035 umol* g', with the highest level in ‘Ercai-02” and the lowest in ‘Danainaicai’. The
GSL content of each component in ‘Shuidongjiecai’ fell into the intermediate range. Sinigrin (SIN) accounted
for more than 95% of the total GSL content across all cultivars. At 12 hours post-inoculation, the plaque area of
‘Ercai-01" was the largest. At 24 hours, the plaque area of ‘Baobaoqingcai’ was the largest, whereas ‘Yongzha
No. 2’ exhibited the smallest plaque area at both time points. At 36 hours, ‘Ningboxuelihong’ had the largest
plaque area, while ‘Danainaicai’ showed the smallest plaque area (P<<0.05). [Conclusion] The resistance of
mustard cultivars to pathogenic bacteria was closely associate with the total amount, component content, and
proportion of GSL. Stem mustard cultivars generally exhibited higher GSL content compared to leaf mustard
cultivars. Among the test cultivars, ‘Yongzha No. 2’ demonstrated the strongest resistance to the nuclear plate
fungus, followed by ‘Shuidongjiecai’. [Ch, 4 fig. 2 tab. 29 ref.]

Key words: mustard (Brassica juncea); glucosinolates; Sclerotinia sclerotiorum; disease resistance stress

B A A BT (glucosinolates, GSL) RiFRHLTT, 2—2&E 6. AWHE R ALY, £
S MR W AR H (aliphatic glucosinolates, AGSL). Wi|WE%HiH (indole glucosinolates, IGSL) FlJ5 7 5 i
1 (aromatic glcosinolates)!' ™, HHjE 7E 1 F4EF} Brassicaceae fHY H UK B, FF4 % H 200 AF A% 1L
G, GSLAE N —RHEERPURIK AN, £ 528 Brassica fHY) PRI 40 ZF0, R hl27E
JT 3% Brassica juncea " W & B im0, BN Sclerotinia sclerotiorum i8R W[ ] Ascomycotina T
MY, HEZE N R RYESE B rapa. IT3 . K B. napus 55 10 AP HFAERMEDC . DF5E
R BLHTE T FAERHE Y BOR B b R OAE R, S R OT I R SR L R R TR, A e
Tl B R AZ Y SPIKH WS B. oleracea var. acephala "' 5 B i1 2H 43 2-TN 45 2L 8% (sinigrin, SIN) [
TR K- 5 TSR I ] 58 2 R O TEAR DG Iv 3R IR AR T SR 105 et 1 26 ) - 1 b mry 22
ASRFEAR TR ACENE B2 P, B0 B R B R S R A I A AR S 2.3 451, MANN 409 T
CRISPR/cas9 % T3 i A U A0 11 %18 1 (GTR) MG AL, R A A 1 & i e AP g
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WAL
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1.1 BB EEREEE
DA 4 DZEH ST B. juncea var. tumida SRR [ RWBYBSE°  “Danainaicai” (W) T DU 1|3 REFOIL A BR 2
). JL3R-017  ‘Ercai-01” (TPARGERE),  JL3K-02”  ‘Ercai-02” (TIHAFRGERE), ‘RAHE2S’
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“Yongzha No. 2 (T I 4 Bl B W4 )] F1 4 4~ iF F IF 3% B. juncea var. rugosa iy Fi [ ¢ T I ¥ 5’
‘Ningboyinxue” (TPARFGEME), “TUEHBEE”  ‘Ningboxuelihong” (TUARIBEME),  KERITH’
‘Shuidongjiecai’ (W4T ) MAHE XM TAHRAF), “WOHEZF" ‘Baobaogingeai” (V)& (FFNLA
FRAFD] IR, 38R T VOER) VIR ) VESERA)=3:2: 1 IR G T, B TR SRk Es,
R FRFIRE A 22 CCR)/18 (1K), JEHEBREE N 20 000 1x, AHXFIEEE A 60%~70%, 16 h YEHE/S h B 1E
Wo TIFRAKE “mmt—07 BE75056 .
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=80 °C B A% 5 TR TR A% (TR AFE T W VAR MR 2 el Z0Rh 2 2 0 ) B T 0 % 8 ) 20 W Bt O 3 o 2k
(PDA) “FHe [, B8 T 22 °C 53540, BRGALPE 3~5 d AT E I, JEHBUZ SR E 2T PDA Vi b, f#'E
T 22 C 55540, BREEEFRA 3 d T KiEY %,
1.3 WENRRREREE

B A APREALIE R 10 #%, & 6 AEWEEE . PRI 7 R AE A DCAIF9E ) Bl g AR
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froduk, BCEWE. Q) ERAY AL EEZ A 4 mL ddH,0 4 10 min, T EEE4CHTH0E, B
H, 2R EBEWREE — &, @m L3P A 100 uL 5 mmol- L™ /4 4 3% #] 45 ¥ o 17
(glucotropaeolin) VE A PIAR o (4 RE WL BT 55 iR AR 25 - [ AH A< Bk A ddH,0 W%, JMA 1 mL 25 mg-mL™
DEAE Sephadex A25 F1 200 uL 40 mg- mL™" 48 fbkE (Si0,). ORFAEBAIEM 3 ZENG, B S mL iR
HEATRR T AEI, ARG R AT YA AR s R VRO E ISR R ddH,0 T VE
OFFZERBOR 2T W S5, WA 200 pL 1 mg-mL™ FYBRER AR . O ZEBGE L Pk O BEO, T
30 C KR P ERR I 12 h, fESERR AT . @M 3 mL B4k FiABimm F A B, /5 0.45 mm
UEMEIT YR VeI, PRAFF HPLC /AT AR GREYE), —80 °C 47 . QR Waters ACQUITY Arc RGN}
RT3 0T o TAIAHI AL ST: RBAUKFI NG s BEEES&1F: 0~45 min, 45~60 min; TR
PERERE . 0~20%. (a3%HE: C-18 KL AHHE (250 pmx4 um, 5 um, Bischoff, Leonberg, f#[®); #Ei: 30
C. PekER . 20 uLo KK . 229 nm, W 1 mL-min™'. 04%2H 5B HF 5 8 21K M B MR 0 4 3 i 2
WEB (B RAF B (A G R B T3
14 EEEMIZER

Z MR TR B . TIPSR IOt —0y BPE O S R ECIRAS R A dE kR, HK
RSk (B4R 5.3 mm) WA A S B FIBEEMTE L, FEEEZKE N —3 . B i e2n) —
FEIEE 3 S5 4 7 Bt bR R iy, R R, R R T ORI A B KR R
T (20+2) C MPEIREEFAE P IER A K, £ 0. 12, 24 F1 36 h Bf T RADIER
1.5 EWRAERMITE

ST 0. 120 24 Fi1 36 h %45 AR R 7 RS TS FNHARE L 5%, (1 Imaged 34 2F4 7 1R
BEm AR S5 R BRI T 10 WS AEYe A, 3R ARER
1.6 SEitsHr

& H] SPSS Statistics #ATGE 1T /0. 45 R UF I EAR MEZE RN o B3 P53 B>k 1T one-way ANOVA
with Tukey’s test 5 % B¢ Duncan’s 2 5 £ 55 #4745 30 VA%, 2 25 PE7K°F 2R 0.05. R H] GraphPad Prism
8.0 fEKI.
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Table I Main growth phenotypes of 8 mustard cultivars

i PkEi/em Bl /cm 5 T A /em?
R 18.131+1.741 a 22.741+1.517 be 37.178+4.875 ab
‘M2’ 17.348+1.989 ab 23.475+3.135 be 22.438+2.809 ¢
‘JL3-01 14.799+3.317 abc 22.909+1.981 be 28.962+6.577 be
‘JL-02’ 13.533+3.497 bed 19.066+1.387 ¢ 30.529+6.337 be
T 13.373+1.626 bed 24.567+3.755 ab 24.244+3.119 ¢
TR Y 9.857+1.876 d 26.671+3.487 ab 31.790+2.606 be
TR 12.635+1.688 cd 29.030+3.728 a 28.858+5.951 be
AFR 10.121£0.594 d 24.919+1.507 ab 41.555+6.464 a

B s AR PRE R Rl — R AR R il o ) 25 5 2. (P<<0.05)

55 e JLEE-01; doJL3E-02°; e cTURENT; £ TP E BER; g KRR

a. KRUSHIZE: b, FIKE2

%
=
@
@
I
I

B 1 8k suArey EALA (A) F1EALE (B)
Figure I  Front view (A) and top view (B) of 8 mustard cultivars
22 AEFEEM “MH—0” HBEREREERKESH
MFE 2 AT UL 8 NIRRT B B T A B ARV N 1.851~4.844 pmol- g RMBR TR AR D A T
WERME AR S, 2SS &&, BRS OCREER KREZERN, SHANMEER
EXEF (P<0.05), JLF-027 A CTUEE BB AR 2-P B BT A R U B A Ak ) S e 2
S, EMM25 EmE, HUON RO, M JL3R-027 Bk, FER TR TUWET B
RE WG B e B R B ey, TS BLEE . AHB, IR B T T R RE AR @Fﬁ‘%%@y

i, HUOh TS EEY M JLER-01 , CRUIISET EAR. 2- PN SRR T A B R R B A T A
rn PR S 95% LI b, REHHAEAE ST mLﬁ@m¢ﬂ£%IEﬂuo
K2 SO EMMHTFREAS REERK
Table 2 Glucosinolate component contents in 8 mustard cultivars
i BB /(umol- g ™) NEMT R/ (umol- g ") WIWEREELF/(umol- g ™) 2-TNMEERRTE/(umol- g ") 2- AR w1/ BT/ %
RIYEE 4.725+0.615 ab 4.719+0.614 ab 0.006+0.001 ¢ 4.690+0.623 a 99.26
‘MG 4.845+0.593 a 4.831+0.593 a 0.013+0.003 de 4.73240.562 a 97.70
‘JL3E-01 2.735+0.256 de 2.710+£0.257 de 0.025+0.003 b 2.648+0.234 cd 96.79
‘JL-02’ 1.800+£0.335 f 1.766+0.336 f 0.035+0.002 a 1.728+0.324 ¢ 95.95
TIERE’ 3.915+0.433 be 3.899+0.434 be 0.017+0.002 cd 3.861+0.427 ab 98.61
TWHHE  1.85140.617 ef 1.820+0.616 ef 0.0310.002 a 1.793+0.601 de 96.86
TR 2.549+0.310 def 2.532+0.311 def 0.017+0.003 ¢ 2.507+0.312 cde 98.34
AL 3.376+0.292 cd 3.360+0.290 cd 0.016+0.002 cd 3.236+0.286 be 95.88

LR IR BRI ) — SR BRAN [5) il 8] 22 57 .35 (P<<0.05).

23 AEFFESB CH—0” REPANZERES R
HI Pl 2 WTHT: BEE BB R RE G, 8 /SIS St i 11 D B T FRS) S BB M G R i a8 . TERE BRI
Ye12hJa, MR SR LA XISOT i MBI BE . B e B TGN 2 24 h, TRBEZ ETYT R S G M AT
HYS5 12h ML, WHREABENK, Z36h, BEFEERD SEIMH A BRI,
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Figure 2 Phenotypes of 8 mustard cultivars inoculated with S. sclerotiorum at 12 h (A), 24 h (B), and 36 h (C)
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/N (E 3B). FEREFIAZELE 36 h B, BEEEMIFLN 3.176~4.758 cm®, BEAF, 7S HEE mnﬁﬁﬁm
K, i CRUBWRSE REBREmE AR/, HAS A Z 2R A B E (K 30), WL, 8 A ANE SR IF
o R 25 AR NPUEESR, K OKAEITE
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o 020 1
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Figure 3 Lesion area sizes of 8 mustard cultivars inoculated with S. sclerotiorum at 12 h (A), 24 h (B), and 36 h (C)
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Figure 4 Comparative analysis of glucosinolate content and plaque area changes in 8 mustard cultivars
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