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Abstract: Using Nicotiana benthamiana as the experimental material, this study investigated the inhibito-
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ry effect of reed extract on potato virus X (PVX), potato virus Y (PVY) and turnip mosaic virus
(TuMV). N. benthamiana was treated with reed extract, and PVX was inoculated 6 h later. The inci-
dence of plants was observed and the expression of virus coat protein (CP) was detected by RT-qPCR. The
results showed that after treatment with reed extract, the incidence of N. benthamiana was lighter and the
expression of PVX CP was significantly reduced. PVY and TuMV were inoculated into N. benthamiana
leaves 6 h after the application of Reed Extract. The incidence of the plants was observed and the virus
accumulation was detected by Western Blot. Additionally, the chlorophyll and nitrogen contents, as well
as the activities of superoxide dismutase (SOD) and peroxidase (POD) in the leaves of N. benthamiana 12
days post-inoculation, were measured. The results showed that no PVY symptoms were observed in the
treated plants, and PVY CP was not detected by Western Blot. The chlorophyll content and nitrogen con-
tent were significantly higher than those of the control, and the activities of SOD and POD were signifi-
cantly lower than those of the control. After inoculation with TuMV, the symptoms of N. benthamiana
treated with reed extract were lighter, and the TuMV accumulation was significantly lower than that of the
control. The chlorophyll content and nitrogen content were significantly higher than those of the control,
and the activities of SOD and POD were significantly lower than those of the control.
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1.2.5 RT-qPCR #&m PVX &k &

it RT-qPCR Xf PVX CP YR BTN . REEF PVX )5 8 d HAIA MR RGN, TERA
HBIE IS K J5 i TRNzol B2 U RNA, JFE 1704 5%, K13 cDNA, Mg PVX CP J@ 9 it 5 P 5
Yy, AR TAEY TR RBARAR SR, Ll PVX CP (eD-F(5'-CACAGCCCATAGGGT-
CAACT-3"), Fif514¥°~8 PVX CP (eD-R(5'-GCCTCAATCTTGCTGAGGTC-3"), LA NtUBI H:HAE AN
U FRBI Y k NtUBI-F (5'-TCCAGGACAAGGAGGGTATCC-3"), Fifal#H NtUBI-R(5'-GT-
CAGCCAAGGTCCTTCCATCC-3") s T qPCR &, SR 27> Jikit 8 PVX CP AR Fkm .
1.2.6 Western Blot #m PVY #= TuMV #98R & &

TE4EFN PV Yros F1 TuMV-GFP J5 12 d REK LI R G M R, 1A D OFE U8 5 $2 BUS R B k1T
Western Blot #1''"" . PVYros Al TuMV-GFP 4353t PVY CP 1 GFP #4746 I DA 2 5 2 AL 2. $H
A 2 12% SDS-PAGE #LUk )5 . %% % PVDF BIf 17 £ 45 H PVY CP(—#1 1 : 1 000, 4L
1:5000)H GFP(—#T 1500, =40 1: 5 000 R EHi A #ATIF T 5. MAGE & ECL fb2% &I W 6,
I HATE SR,
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PO AR [ I R 28 3R (DL SPAD {H % 0) FIAR & s #EAT R I, e B[] 178 9— 11 B, Kl ik s 3 &
Gent R, AR AR 3 R SRAEHMENS FEA R RN PV Yros Ml TuMV-GFP 12 d &, R RGN IF7E
TR RO B 5 T AR PR A DG EE SOD. PPO Al POD 3 P A A I . LR I 7 325 DLl & e A 45
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SR BIE 0 40 2 MR ARG T 72 2 4R U TR A S A W 2 L AR, R L 5RO A BCR HLERT
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A PVX 6 d, 2% 4 BRE AR JT 46 10 B PVX B REAR . JH v 7 25 48 UM Ak B A% A TGO & 0 e % . JE R0 6 Bk
AT A 4 dk B AR . HLe 5 48 B I, P X 1 55 2O 25. 00, AHXS B AGA ] T 50. 00 %0 5 HIRE
R R, 5T KA B (CK) —#F, AbFRY 6 BRAS [ X8 5 Bk 0 BLRE IR . (H P 40 17 48 B0k
33.33, MAXTBIRCA 33. 3406, ToRE K AL B A QA - 405 15 48 0 50. 005 2SR IMIAL B 6 BRAS [T
R 4 L0 BURE IR . ELP- X0 I 36 200 54. 17, Bl A5 $ i N ) A0 59 . 4% Ak BELAY 22 0 R ORI I i H0S
JETM s R X 57 208 T AR, L B SR 0 15 e B LR T I Al A B, R R X B R % T A
AEER(F 1) B A0 PVX 8 d, 45 b B PR 4 30 BAE R (L 1a) , 7 35 4 B0 b B 1) AR B A 1% OF- 299 175 45
R 62.50, AHXTBRCH 16. 67 U6 5 11 I L 5 O R P 25 42 U XF PVX B TE B 80, ®FHHEFR PVX 8 d £
Ab BRAR AR 4T RT-qPCR A, 45 5 R . 5 0 K Ab BEAR B, 2877 25 32 BUY) b B A0 AR G0 PVX CP
AR 2R A 1 2 R (& 1b)
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BB 1Y B AR AR O B AR ARG DN A S B L A LR E i pH AR A R HIE , 3R B A ) R R
Or S0 LAY SN A . BRI, P AR h T S A A A AR 2 AR . R RO R
UINAC N
2 MERBYGAERSTRER

LSRRI o gh o
15 2 5 ) % 4Gk +
1 ) B U 4R 7 +
£ 4] 54 % 4R vk +
SR [ 0 4% 75 +
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VAR FOR B BT, ¢ — " R B R
2.3 AEFEREWN PVY B &€ R

B BRI IR R T AL L, 6 h J5#F PV Yros, BF5E M ERIUY AT PVY B30 6 1E A . X4 40 2
A AR A SEAR EAT B IE SR TR AR TR 4. 25 SRR B, 4R PV Yros 8 d, JERIZKAL 3 (CKO MY A ER AR FF 1 Hh 30
PVY BYREAR . HERh i 6 BRA M A 3 MR . HOF X H8 80 12. 505 PB4 BV AT e & K AL B
AN BN R 05 o I A B P B I 0 18 o, I TR K Ak B AR ECORR Y K  k BSOR 9 A 8 8508 8 . 22
PVYros 10 d, JCIE/KALBRAY 6 BRAS [CHH 4270 400 » V- 2499 15 98 B0k 50. 005 M PV Yros 11~12 d, JEH
JK Ak B (4 A ECE SRR AR W I TR L S 0 1 8 R B R 79. 17 R 87. 50(FK 3), MR AN T R A5 K AL F Y
AR Z AR BB PVY BIREAR (B 22) . 5TRWE KA, AR X PV Yros (42 4 B AT 545 4
HIVE T . ELAR XN B 8 RE % 1K 3 100 %, 1E4ERN PV Yros 12 d B, @ it Western Blot % £ 4k PV Yros 1 £ &
BEATAREIN . JC TR K AL B A M TP AR I B T PVY CP, 1 77 g %5 25 F1 5 25 32 BU b 3325 R A5 01 21 PV Yros
AR (E 2b) .

£3 AERDYMPVY MHERE

PVYros K#/d
5] sk A ros K&/

8 9 10 11 12
THHER K IRAREL PR 0/6 0/6 0/6 0/6 0/6
ST 35995 15 45 2K 0 0 0 0 0

AHXT B2/ %% 100 100 100 100 100

e VR RS 0/6 0/6 0/6 0/6 0/6
24195 1% 48 #K 0 0 0 0 0

AHXT B2/ %6 100 100 100 100 100

CK KRR B 3/6 4/6 6/6 6/6 6/6

S 4951 48 B 12.50 29. 17 50. 00 79.17 87.50
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PVYros(Tifj)

a. ZRCMAEEFPVYrosfaiER

CK THEHR AR
-— e
“ “ - - - - Rubisco

b. PVYrosfH & &y Western Blot#& ]I

anti-PVY CP

Bl o OB IR R, 7 F AT SR 0 05 B AR — R TR B YA AR s 1 b 1L Rubisco 2 11 6% 7R 4 1 RERS I,
B2 AEEIGI PVYros 25 KT 1k

2.4 #EM PVYros EARAEARKRMAPIHEE, RREREHEKXE SOD # POD & & N

X PV Yros 12 d fUA [ 28 38 . A0S & P AH A SOD Ml POD % PR EAT A I, 25 3R 3%
WY, S 4R Y A0 T pe 2K A B ECOA I 1 £ i 4 3R B A B4 S R 48, 22 49, 45) B TR
B K AL BE(23. 92, p<C0.05) (& 3a) . 7 35 4& MUY AT e 25 28 A0 B0 A T it F 1) 1 24 2805 4 4 B (43 i)
M 17.96 mg/g M 18. 73 mg/g) W B3 & T LW KA H (10. 21 mg/g, p<<0.05), HALEH 5t g5 Ik
A —F (B 3b) o A 4R B AL B A AR TG H SOD I M (1 338,36 U/ B WK AL (2 652. 93 U/g) i
FHFEAR (p<<0. 05) , {0 55t B bR AT RS 8 R AL B (435 Ry 925,77 U/g 1 595. 64 U/ ML, 2257
it L (E 30) . AR BUY AL B A A [ o POD 36 1 (793. 33 U/ BICH KA HE (2 613. 33 U/g)
B ERRAR(p<<0. 05) , {H 5 {dt e AE R A 77 7 B AL B (4351 1 026. 67 U/g M 673.33 U/ L, 5%
TGt (K 3d)
2.5 AFRIYI TuMV BIHIH1E A

B P BB R R T AR . 6 h 538 TuUMV-GFP, BF 5% 7 25 $2 BUY Xt TuMV A0 61 48
iR RW, A TuMV-GFP 5 d, JCBE /K 4 B CCKD Y AR [CHR JF 46 B TuMV B SEIR . 78 84T F Al
DAWLEE B0 50 5 HEfh i 6 BRAS [RIH T A 3 BRSOV 0 1 58 B 16. 675 1~ =5 S IOCY) AT R
BT A IR R KRR . Al TuMV-GFP 7 d. 7 35 $2 B0 db B A9 AR [CHE IF 86 B TuM VB9 5 AR
BRI 6 BRAC IS A 4 MR &, PR S 18 80k 16. 675 BLE, JC TR K Ab B AR EC A ST 240 15 18
B 54,17, BB HE Pl S 1] B9 1 I, JE B K RN S B O AL R AR TGO R R EORN i I i R Y
TN, 2 4R R 4 5 R0 0 A . 4R TuMV-GEP 11 d, /5 25 42 50 b BRI 6 Bk A IR M 238 & . H:
XN FE R 54,17, MM B Ak R 31.58% 5 45 Al TuMV-GFP 12 d, H 57 3 9% 1% 48 %03 Jin 5
62.50, FHXT BT RBEARE] 28. 57 % (£ 4),
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- 249 95 14 48 £k 0 0 16.67  29.17  37.50  41.67  54.17  62.50
AH X 7 3%/ Y6 100 100 69.23 49.99 40. 00 44, 44 31.58 28.57
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I da 0, T8 RAL B AY A QIR IR &K WE IR . 78 12 d B, i i Western Blot Xt 45 4b B
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B a T AR B HRRC, « + 2R AT I (5 B R U, < — Bk AR U AR s B b 1L Rubisco % F1&E FRERTIE [ o h
ING PR R p<0.05, ZRALEITFEEL,
B4 AFERIWI TuMV-GFP E 1T 1EA

2.6 #% TuMV-GFP EARLEARKREHRHEZEE. RSERHEHEXE SOD 1 POD iF 1446 Il

XA TuMV-GFP 12 d BA [ 2 2 . A& & S P A1 CEE SOD Al POD 3 M #4746 I, 45
SEFMWY L R U AL B AR TCE i B O 2 2 3 A (31, 89) W i T O R UK AL B (27, 01,
»<<0.05), BEMT THEZLI(44. 18, p<<0.05, B 5a), M 2E4R Y 40 B AY A G F 19 S 1
AR DR(12.62 mg/O W B FH T LEKL B (11,06 mg/g, p<<0.05), FNEEMXTTHER
AEPE(16.59 mg/g. p<<0.05), HALEH G Mg A (& 5b), 27 4 ) ab B A 1G4
SOD 3% (1 138. 85 U/g) ¥ oW K AL P (1 389. 76 U/g) i FHFEAK (p<T0.05) . [F W} 83 & T d Al
PR (925.77 U/g, p<<0.05), STHEHERLI 113.75 U/ M, 2R EHH¥EX (K50, ME
P& B b 3 A [CH Hh POD I £ (603. 92 U/ BT W K b3 (1 932. 55 U/g) i FE K (p<<0. 05),
Ivi) e 4 3 G T il B A BR (1 026. 67 U/g. p<<0.05), 5T mMERAM(503.27 U/ ML, ZRIL5%IT
HEX(E S,

3 Wit E%®
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Wit o b 27 5 400 7 R0 <2 4 TR R ) B T S O, AR A X B REE . AL )T AR B AR A R AR 24 1)
FTERMORAR L S AEE | FRBE AU 0 AR DTS T T B R Sk A 25 T AR A T B S 4L Al
PWrb PR R B R R SRR, HA MRy, BB Z A G W R EER R, iRk
FHTCHLYE 7030 J2 AT AL 0 S IO B R A YRS i, R SR I HH X E AR LA A8 A= 0 35 B /N L AN 2 36 3R 45
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c. SODSEHE d. PODSEM

B5 AKIEEM TuMV-GFP EHEE, AR (RESH) R AMEXET Y

TGP A L e, MR R PR L IRAR R S S BB R B T O B 0 AN BOR #E LA Y R
(SR VSR . N WRAE R BE R & BLARE RS A MR TMV IR B Lok, AT Z ¥ EE e+ T
WA P F R ARBUR T A TE Y BT . 20 22 80 AFEARUG . MR 2 M N £ ARG A . X AF LHF . XF
IRESI5 g /N A AR 25 L WA IR BTG B VEB W] LIRS L YA T Msl Ak Z A . IF Hoo LR
VEMIR PO E . A L R Y MR MBS & B, A 591 Bl B AN B B A P
Y IESE Y . A 173 P EA DR B0 M. b 4 Bop 2 LY e 9% 0 3 10 ) PE I AE i B (watermelon
mosaic virus, WMV) R Y, ff WMV [ CP £k 2 fMH= . A ko, WCT- 1 R{LX TMV £
PR BAG RSN AE L R RES A P AR R AR SCZE 1 FR RO REARPT TMV R BE 7 . A EEE R
ZAER R, REA AR, LRI Al A — o B LA A0 R R & R, JF BB I W i b A AR
RS 2 v A 3 0 T LA B S A A S 0 L ) N L S D R KL AR AT DA — R R B R
HARFEIR T MK BN T A SR R B . ARG & BN BB PVX, PVY A TuMV B e
A —E I HIAEH
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ARBEFER R PV Yros Fl TuMV-GFP By A [CAR I v 1 2 3= F1 R B 04T RGN, 25 5R 0T,
2 2 B b B A MR AE 4% R PV Yros Ml TUMV-GFP Ji5, HMSGXMA &L Em T RE /KL, Y
P I 2R o R R A A A ) IR 0 S G A AE FRD A BRI Y T B AR A . S A WP Ik % DDA
N UM R SRR I R B OC R Z —, AUE R E R OGS 1R BRI A P B B, A
2 2R AL BB, R SR WY 00O A ERTRE R, A KO HBAE . T A B A A fE o SR
I, WSRO R B B PR A S A RSE R B, A JCRE N # (lily symptomless virus, LSV) {244 0[
LU T A PST A GAL 2 PE . FOm R L &1 2005196 AT LLUVE SAR bk i 40 2535 BEO0 39 0, 2w Al bk 1)
POt L PRI A — R LR TR A A R R AR R R I SR RS R IR, AT B 58 T A
¥EXF PVY I TuMV AT BE

SOD 1 POD 7& A= W) 4 A 493 180 45 o 2 00y €0, 4536 Br S AL R B A A TH . 35 Bl A= 0 44 1 X6F 4% b P A1 38
(4 H 0 RNk R, R AR W O SN 1 LR bR . R T TMV IR BCHR R 5 . HAK N PPO. POD,
PAL HI SOD (315 ¥ 34547 A [r) A2 B (0 $2 ve 1) A U595 2 0 150) VBF nT 42 5 40 50 SOD, CAT %541 jifd By
0 A T P, AT 8 S B AR RO E S L T W ARSI R M B b TS A R, 4285 PALL POD
1 SOD itk . 7T RGERG BN NPT TMVEY . ARBEFEXTHEFE PV Yros Ml TuMV-GFP 4 [ X A
BT HEAR SCRE SOD # POD (3% R #E A7 17 I, T 30 7 35 32 U b 315 $2 7 PV Yros il TuMV-GFP
12 ds ARRMAMA 5Py SOD 1 POD I M @ 2 I8 T J0 TR /K 2 B, #E 0 H: ] 58 -5 00 2 1 18] 76 9 35 A0 5 S A
S FRIT R, WU M G B 0 1A P B 355 T 20 S T A B S 5 PR RS ) B AR R R L bR b R B
SER IR R AR FAE TR R S TMV IR G &AL, Hrt ey POD W& Y #oh % ETHE T
R, S (EAE 48 h b B HEFh TMV iF, POD 5t A8 {30 Ry S F 5 BTt % BEFE 6~72 h Y
POD 7 M el 2 221k,

BEAb o AR TS 30 T 7 25 $ O v A2 4 R AT TR, A0 A0 A T B A S AR B S A e A e
B, RO LR A PRI R, A G N 2RI S W S R ) R A ROl sy B A £ Rl
AR E LN OB T R . BT 0 R B 2k A 0 DTS R R T 4 kL /N S AT
FIH] GC-MS J5¥E X P36 1E T B2 U #EAT 40 A, R MRS . W2 L AALIRSE | B2 | Tk e 24 R IR 288 ik 4k =
LAY BRI N ZE A A RN RS A I AR O . LR TR FE U IR T R AR U v oy s
SEHT B S, NSRRI | 2RI L 2 R 7-O-3- N I 4 2 B R B A R R MR S L A, X B
A P30 43 %ok LA SR 5K 3 1 A 4 W LA Sk s o A 25 AL b R S KA F T B AR 85 R ML A B
A A RGBT BB I S A IS MR O AR LA W A KR IR L X A 22 5 B R A OG
N5 1 Ak 2 B 43 T O 32 LA B 05 R P 5. SRy R A R B RS 5 1 R 0 F ORI FHBE e T R RN, H S
Hh IR R B3 e HAE I PLEE A A e it — 20 BT
3.2 &ig

ARWFFE AAS T AR BG4, 239425 PVX. PV Yros il TuMV-GFP, 745 F 5 WL8< & 5 1 00 )10 %
TR E K PVX CP A H M PVYros, TuMV-GFP Bl 2 &, I 4 ## PVYros fl TuMV-GFP 45 &b
MR A M4 RS, PorEAH S SOD Fl POD 3 PR HEAT TR, 452 . 1) M 4R R *)
PVX, PVYros Al TuMV-GFP {2 3 4 — & 9 40 il £ . ™ =6 32 O A AR IR ), 42 70 PVX,
PVYros #l TuMV-GFP [ 1 78 £ 5 0 B /K Ab B34 &8 5 K, AR AR PVX CP ik it . PV Yros Al
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TuMV-GFP 1y 82 5 1) 5 A0 F AR, 2) 735 B2 U Ab 31 A FC 0 R Rk oh ik S RV BETH o . 0 4
Fit PVYros Fl TuMV-GFP 197 [CAR - J oo () it 2 38 R0 0 St b AT A, 25 SR 3R W1, 4 =5 4 Uy Ak 21 10 A
[RITEHE RN PV Yros FI TuMV-GFP J& . H J i R AR & 5 W 3% 8 TR AR B, 3) 7 25 S I vl
V5 S AS [ Th B PR SE G B8 £k . X3RN PV Yros Al TuMV-GFP KA [G AR it Fob B 50 1E 4 56 SOD
POD B G PEVEAT R, & B0 35 3 BU) A BES $5: FF PV Yros Al TuMV-GFP 12 d, A AR A H Y SOD Al
POD ¥ P 8 I8 T IE K AL B, 4) X 7 25 SR U v A 2 10 o3 BEAT R I 00 25 4 00 381 7 = 4 B0 o 35 5
K. AYnk. ., RO B RA LR .
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