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Abstract: In this experiment, different combinations of red and blue spectra were used to irradiate Botrytis cinerea and
tomato leaves inoculated with B. cinerea. The effects of different light conditions on the mycelial growth and infectivity
of B. cinerea were studied, and the best red and blue light quality ratio to inhibit the development of B. cinerea were
determined.SOD, POD, CAT, proline content etc, and preliminarily explore the physiological defense mechanism of different
light quality ratio of red and blue led to inhibit the development of gray mold.The experiment set up 5 different treatments
to measure the above relevant indexes. The results showed that different ratios of red and blue light had certain inhibitory
effects on tomato gray mold infection, and the treatment with C (red and blue 5: 1) had the highest inhibition rate of
lesions. The activities of SOD, POD and CAT in isolated tomato leaves increased with the increase of the ratio of red
light, and the activity of C (red and blue 5: 1)was the strongest. PAL activity and proline content also showed the greatest
difference between C (red and blue 5. 1) treatment compared with the control. The content of malondialdehyde in C(red
and blue 5:1) treatment had a better reduction effect, and the effect was the most obvious.In conclusion, LED (red and
blue5: 1)is the most favorable light quality ratio for the prevention and control of B. cinerea in facilities.
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¥ B #7:2022-05-16; #& =] H #7:2022-08-23

TEB RN :BREAR, &, RS, BT 5 13 AR AE WA 5. E-mail :410171465@qq.com
FHHNE—EE X HM, 55, WE s 21 0L, WE AT R I Z AR B Al 5 85 . E-mail : 1592340472@qq.com
BEEEK WD BIEER, BN R Z TSR AR FL . E-mail : zhangtao3375@163.com

.89.



KBS R 5T

hOE R

364

T it 2K BT TR A T it AR 3 AR P R R AR R
3 3 () — o SR LB, R AT H DGR A
BERM R HE & A FiEEA R HF L —, K
T B I BE A ) Z2 BE I SR AE 25% A A R
INFATIE 70%, F = 4alle, H AT 778 72 DAL
REYIE N AHRZBEE NTERE &R, %
B oK T SR B 2 i i JeTE G sk G ML SR
JIT AT A SR 0 iR 2 N 6 Vil K AR S A A
R R IA BB vE I B ) o IR = AR
W R B PR . A B A 2 A L B PR R
J& , LED N T 0] WoOGAEA—Fh IG5 4L (8 LA 3
B HARSE i, L IF U AE BT 0 M ) B 20 B AR 38
F™. Shirasawa %" i 50 A 78 K B, £1 6 REAR
B b A0 1) 7 R R T 4 L ) B 22 AR G, AT gk 7K
TERGIE I 3 B B R KRR R A Qe 5 o Yu 07T
L AH I AL BE SR T, 21 DG AR BE T BRUR
JEI R 22 A KA BN G218, oy AR T AR 5
fl AL BE SN 2 R LK . Liao S8 5Lt K
I S AN L S T R G A o G
(40 pmol - m” - s D ALFRE R, 95 Jif 18] 1R 22 A= K 5 2R I
Ab B AR BB R E R, T 2O B ORE B 0 #)
120 pmol - m? - s I, A BB A A4 il 17 22 A K o
Parada 25" 5027, 266 HR 12 h FUALER, K FE#
DR 95 B 1) J2 % 1 AR B R 2 T MR AR B 2T Ak B
48 h (AL EE , R B4R Qe ARt AR A B K. A
JiE rE A T R B, YE B 10~12 h-d AR OB ART LD
A B A, Lt At BT ) 00 R 25 R B D B N B K B
T I DA Fee PR TR AR AR X BB

HT LED J6URAE A AU Re s, A G
2 FERED R IR A A K AR AL BB B 2 th
N TR EEY A=, (HilT LED fER ML 1
(N FH NI 46, % LED 7EAE Y50 1 77 1 A F
WEFiEc > H 3 A T 5 — e i A A -
EH A G P B IR RN, FURI 577 K
B ARSI L > o R, 28 3 DL i K B
i BN BIE AT R B, FE AT NI AT B R Al B, AR
LED ¢t & 4 200 pmol -m- s Y6 BN 12 h-d!
FIE LR W58 T ASIR 2005 6 o e bE ) 6 2 55 2644
XoF 2 Aot A B I A2 e () 52 ), e o A DU e SR A B
P SR P 2 1 AR AL T R G IR 7 A
B B AL R 2 0, R 5T LED 5200 25 73 K 259 £
i PE B A B AL, O A TR = B ok AR e a4
HH A IR BT S A H ) K B 9 R A AN e AR B
LS EARIE

.90.

1 ARSIk

11wl

58 AR R A L AR B i A Al Money
Maker. 3K B9 8 Pk 0] R RO K 24 0 PR3
SRR AL, MR P R Y K B ) A A AR R
TS ETF R, 1E PDA £577 3, | 25 °Co& M T 4R4R
B A . IR IR SR T R = HERO G IR A
HRAE A1) LED 47 .
1.2 Rt

R T 2020 4F 8 A % 2021 4£ 1 AN A
M T VAT R A K 2 2 SN AR A kAT .
B 4 LED SR BN AR, A F
LED 4. ¥ 6 Fifc te (4068 5 15 €4 LED Yz @A
A LB ZH A 3R B0 , 7 AL LB (RIB)=1:1.41
H G (RIB)=3:1. 406 ) (R:IB)=5:1 fl A
Y, 4 A a5 8 AVBLC A D, [AI DL RIS 4415 R
STIE (CKOALFE, 4t 5 A3, 23 BT N AR
(YL Y P A 22 A R IR N 8 R 2 - K B 0
PR G50 .
1.3 A&
131 KRE®H2AKRKE  EIEUR MR R E
PR, MR IR H 7% HH #5555 PDA Ri a5k BB 9% fF A
K2 50~60 mm I AR I8 25 FT L d=5 mm [ B
R ERT R PDA iR g, SR UE BN
TREFRFAN , 43 AT 4 B LED X7 24T B4,
[F] INF DL R S A T 15 5 I 1 9 6 R (CKO - i
VT LED Y65 PDA V- HR IH 85 K Hi I o't 5k 42 il
%, o FL 3R TH AL ) 6 HE B AR N 200 pmol - m™? s,
FEHIEE N 12 h-d'e N TAE = 5 FASHE
FE 205 (2341) °CHI 90%. % IBBENLIX %1t , 4
AL 60 Bk, BEANALEE 3 RE S BN 1 d
J& B 12 h P E B IE EAR, A BB HURE 20 #, 4t
L3 5d.
132 #HHhEwert A RERBEZEMIZERXE &
B A K AR A A Rty T 28R KT e T
7 HH A3 s B - B AR B2 (106 CFU-mL™) , 7
A A P b R AT B e o K 0 R D T e R R (106
CFU-mL",5 puL+f5 11", 3 A5 1« ) , UK B 1=
Jer )ik Se o KM T KR 0 & A E T
U3 FE (23+1) SCHIEFE (90%) I N T34 v, A
TGS T 22 4 Fhar BRI EL K LED 4T, 0%
JAYAWE N 12 h-d' . $ZIEBEALIX H 5Tt BN b B
A 60 fr, BEAMACEE 3 IRESE L M 1d J5, 5 12h



5541

WREEAC, 55 /N[A LED 40 35 41600 28 7t A 2595 B3 BT L ) PO 52

X BT HF 5T

W& 1R, FAEE IO 20 7 F, MR EAE,
il 3 do
14 MNEMHESAE
141 B4 KipH Efeimpad s £ 02 7
& AR R RO E R ERKRER, FH TS
TH R 22 A KA ZE A5 B4 FR A1) 26
P 22 A KA1 22 /%=
N%ﬁ%i&aﬁ—%ﬁﬁﬁiﬁaﬁxm

e, 0;
X B TR 7% LA

(D

3 B A ) 2 /Y%=

A BEOIBEE KB — SEERREE KB o
of HE 93 BE B4 ’

2)
142 #daet b B ERIGARG N 2 (EXTFK A
R R K R J5 , fEAN R LED Y6l A3, 55 [
12 h FFAEHUH F FF  , BE 35 R R o I _ 4R
Pepmt B, 3 3 d, B3 K. SRE SRR AL R
() i AT IR A B 1 55 X MDA &R &
I E . ARYE Huo 55" 7774l i€ SOD.POD Al
CAT 5 1 ; 2 I8 Ch W A 3 A Al S JEL P 5 R )
M52 PAL Bvd v 2B AT MDA & & . WRIGREL
HURE, T et € 35 3 IRE 5.,
1.5 HuEaeiE
K WPS 2021 A4 AT 2R e vh 8 2, 2R A
SPSS20.0 # A i3k 47 77 % 43 #r , K H Sigmaplot14.5
AT HATERL

2 RS0

2.1 ARLEDEESXRMBEMREFELEKRD
Al

I 1 A%, ANF LED 208 4 A6 i AL HE f5 3%
KB 22 B 5X IR RE 2R,
R 2 d, ASEV L W56 5 e bL I TR 75 B4R 2 TR 177
BEER,ULCHBAEHLAAR FHL2EKEAR
/N 5 FL B 2 PR 5 N 49.06% A1 61.37% , H ik
& B AT, B 22 ) 250 il 45.66% A1 56.27% ; 5

18
16
14
12
10

OA 8B OC @D OCK

W 2 B /em

S N A~ O

ERARNRRRARNNERARNNERARNNERARNNE! ;o]
Tyl

i 8]/
1 A [E LED dEEEXRENEMRER
EP R LA

3 R, A R ALTE S B AbFE R % BTG R =
S, AILL C Ab TR T 22 H ) 2 B 1y » N 65.63%: 26 4
RIS, AB.C B 2 & B ZE R A RE, (H
5 DCEHYO B X e 2 8] 7% 7 3%, AJB.C #1 D
Ab P B 22 I 2R 5 A 36.24%+36.44% . 37.34% A1
18.72% 55 5 KA, ANB-DCH M) 6 i Ab#E 22 [A] B
WHAEERALE HE C(AE 5 DAL
EMEER, o CCLL V501 M P B 22 30 1) R Iy
1, N 29.81%. Sf AT, AN R 4135 6 5 A bL v 2
K B8 1 22 (1) A K38 — 2 A HIE R B BE &
BEFRIN ) ) S, 4 R R SS . AME A AT
6 EE A3 (A48 o, P A P R R 55 , C AL B 414
VEF i
2.2 AR LEDEAXRMBIEREMMHERERFE
QA

B 1 AT AN, 75 B AR A i e P K 0 A S
IRT 2d W, 4 FRFZ DGR BC T, 3 5K 5
PR EA SRR EER. EEM 1dE
B, DL C 65 B Bl A 2 995 B 55 /0N , 9 BRE A | 23Ky
79.88% , F ik & BCLL L 31 DAL, R BEAN 1 R Ay
52.77% , A D 4b BE 5 BE 0 i1 2 73 51 8 31.29% A
51.80%. FEHM 2 d I, & 4k 55 BEA 61 2 05 31
17.65%135.69%.56.98%.15.23% ; fEH:FH 3 d J7 , %
Ab P55 BE A0 61 2 5 BN 5.54%  9.93% + 20.78%

#F 1 A[FE LED AEXRTBEAREBRTFRERRELN

1d 2d 3d
e it E A%/ mm T AR 22/% it E A%/ mm T A 2/% Ji B B 44/mm P BEAI 11 2E/%
A 7.07+0.15 b 31.29 12.92+0.27 b 17.65 31.19+0.85a 5.54
B 4.86+0.27 ¢ 52.77 10.09+0.12 ¢ 35.69 29.74+0.26 bc 9.93
C 2.07+0.17 d 79.88 6.75+0.19 d 56.98 26.16+0.45d 20.78
D 4.96+0.29 ¢ 51.80 13.30+0.38 b 15.23 30.23+0.57 b 8.44
CK 10.29+0.29 a 15.69+0.15 a 33.02+0.47 a

.91.



X B& B 5T

hoOE L

364

8.44%, Hirt ACZL W 10 DAL 5XFIRA LL 2 7R
B3 ILL CCLLHE 50 1) AL 3T 95 BE 410 ) 22 5% 155 o
Zx By, AN A 1 W6 T BU R A i K 25 142
Ge3b — & WA H , H i B A 200 e 4 i 3
T, A FH R A AR B R A 5, 1 BHAE LED 41,
WA 2H A HC bE 0 R, 3 2 R 3 I 20 B A R T 40
1) 7 95 2K B B AR 4 o
23 AELED@EEXRMBIRERTHIEZEMHKSE
& 5 SOD i& B &2

B 2 B, A AR e R K B T
1dJ5,4 FRAFL AL AL FE R, B.C\D &
PR Ay SOD i M 5 0] A B 22 S
DL C 6B AL FE T SOD ¥ M 55 v, B R 2 v
54.10% , L& DCEDYEO AL HE, LExt B = 51.95%
A.B 25 L CK  6.45%F1 29.83%. £ 4% Fh
2d JG,4 PRI EE G A L A3 R, SOD iE 1 5
XTREAH LE A — e e, Hoh C.D /B2 18] T5
BV A S AR A B A BB 2 T, & Ab
FE L CK 43 9 1 22.86% 46.42%69.48% . 68.79% ;
M 3d G, HAF LI B.C.D AP CK M ELAE
TEN 3 Z R, HAILL C oL L A BE T SOD ¥ 14
B, B CK O 23.31%, R 2 m T HAh AL H . 4%
I I 31 P N T A RN o b L o ol N R N L e
SOD i 14 Fifi & 21 0' L 471 (1 38 i, B R bk iy, i BH A
LED @& BC L6 i, 38 24 13 hn 20 6 Le A )+
0350 7 b K R B R e B DAL VHE e 511 1
3L B REdE A A o SOD V& T .

900 OA 8B OC ®mD OCK
800 | a g
700 | a a [
600 |
500 |
400 | |
300 |-
200
100 | [
0

o
o

SOD JF /(U g»

I =
I T =

AT -

1 2
fif 1) /d

2 F[F LED A& RN BABHIEMRERE

SOD JEMERIF2 M
24 AFELED@EEXRMBREZIRTHIZEMHRSE
f% f5 POD jE RIS

EH ] 3 W, A B A A Al R K R TR
1d )5, 5XAHE, 4 A FL . LED Y6

w

.92.

AbHE R e ah i R i A A Y B A TR . B
B, AVB LI R o A B 1 35 ) R
TR, C A EE R R I A BV e s ERT
MR 2532 51 69.35% s LU D AR EE, LR IR B 25 4
51 33.79%. 1EE AR A A KSR 2d )5,
LA C Ab B 7 5 v iok S A A P S e, Bl T R
BEPE R 76.86% 5 HUGE D AR, Lo R R TR
36.09%. TE B AR AN EM K E Wi H 3d 5,4
A4k B i P e SR A P B 1 2 5 e B A
HER, RV FIKIRZ C 6T AR, LT I 4
1 47.25%; HkE D AL, IR 5 0 R AR AT B 5
S, HE A B M 2 HAFAERENESR,
Xof I B 24.28% ; AL B AL FE 4 i) EE 6 IE 3R
22.72%-+23.53%. Z5 LRI RN, 78 B AR Aty 4 A
KB 1.2.3 d JF IR EHR gt 4, ARG E
Ficl L Ab 3R, 2 50 i A o i S A i P DL C (4T
ST DAEE &

1400 DA BB oC @D OcCK
T 1200 | >
E W
=, 1000 F b
;o c be l
g 800 | = d
& 600 | . 15
s B
A 400 ¢ =
2 E
200 =
0 o — . L
1 2 3
i [)/d

3 A[FE LED A& KR EMFEMKERE
POD & THHT 2 M
2.5 AFELEDEENXRXMBEKREMITHIEMKE
fmfe CAT i& RS2
HH P8 4 W], 78 B AR S i 4 K B R TR

250 DA BB @C ®D OCK
~ a
= 200 | b [T&
5 b
5 C = a
- = ~
iﬂ 150 : d cC C a'- b c
=} =
g B
= = —
ERLN, = =
i = =
g 50 | = —
O — —
. N =N =
1 2 3
B ff)/d

4 A [E LED A& EMEMFEMRERR
CAT &SN



5541

WREEAC, 55 /N[A LED 40 35 41600 28 7t A 2595 B3 BT L ) PO 52

X BT HF 5T

1dJE,4 MRS B.C.D 4B CAT i&E
Lok A 3 22 R, o i B R AR 31.55%
43.76%-37.43% ;A% A AbFE 5 5%f A A H 25 7 AN B 2%
EEXT HRHZ 57 9.60% . FF B AR Al v e b 2K 554 B
2d J5, FAMHE CAT iE Y 5 IR E R E R,
DA C 4PN CAT 3P & sy, EEXT R 7 50.14% ;
K& BAD LB, 4350 B XS HE T 33.06%40.29% ;
' B.D A2 MR EER HYE A B
REER. EEEFEMATFEMKERE 3G,
PLC AP R A B . AB A3 5 I A L 2 7
ANRE, LR, A E K BN A R
A RGIENE, L C 6 b B A v, 38 U I H
2 D AbEE . AR B IE 2 M 0 20k e g A R
THEm At CAT W&t
2.6 AFELEDAEEXRMBAREMRTHIZHRE
&5 PAL & RIS 0T

EH P 5 T, A8 B AR 78 i i B P R bt K B
1 d J&,/N[FA LED 65 fic b AR B R 2 0t 25 4k -
o PAL yE M S EAH LI AR R E 25, Hdh C.D
PR AB AbEEZ AR R E R, {2 C.D &b
200 J AB AbBR 2 8] TG i 3 M 22 s %5 Ak 3 A A
C 4bFE R PAL &M &5 , L X BB 2 51 61.87%, Hk
& D ACF, LEXHIE R  60.91% . 78 B4R & i Fr
MK FERE 2 d J5, 25403 PAL 3§ M4 L
N HE AR T 12.88%17.75%.76.53%.47.34%; Horfr A
b PR o R L 22 SN B 2, HoAth A 2 R 3 7 A
BEEER, HSNRMAEREER. E£E5KEE
Himt A A AOK BB 3d f5, LA C D AL ER A
bbox B 22 S S 3E, 40 il BE o R AR R 128.71% -
120.06% ; H & B AL B, AH b B3R =1 61.27% .
25 Loy BT v 43, 16 B A Al H P A 0k A B B
3d W, AFILLEE LED 65 e b b B p PAL 3% 14

160 OA @B OC oD OCK
140 | a
~ 120 } :?‘b aa
2 3
5100 od ¢ F N
e Sp
#0080 RN ¢ = §
4 = = §
3 OF 1B =N
= g0 20F 1E i B s
20 | H:: 1B = §
o LR =/ (SN
1 2 3
I fel/d

5 A [E LED A& XRMEMEMKER
PAL ;&R S0

m

DL C AbBEAH b HE A v, SR R B AT, LG D
JOSLIN
27 AELEDAEEXRMBRERITHIZEMKE
&R B S ER (Pro) & E RIS M

HH ] 6 1T, 75 B AR A i P b 2 K B
1 d J&, ASEDG 5 AC B AL 38R B4R 2 A6 o i
A SESMRMLY AR ERS, DL C AR
e LG B 0 29.10% 5 Ho & BD 402, Horp C.
B AbFE 2 A 22 F R 2%, B.D AbFE 2 A 22 FOR &
o (EBRE A R R K ERE 2d 5, A
[d] LED 41 W 6 5 c b Ab 2 22 [a] 475 BA C AbFE 2R
BT, AR LR IE 80 35.13% ; H U D AbEE, AR L
S IR 32.61%, Fo i, A AL FE 5 %) IR 22 0] 2 5 A
B3, HAD A 53 A AR ER,C.D 43
Z W ZERAEE . AL B AR Ah 2 i 2K
B 3 d Ja, B EAR LG RE 2 30 1.61%
11.16%-30.29%-21.00%. BEARGHT1 5 , 75 S 1A F
B P B Ph A K B 3 d W, AR LED 40 i
JE R IC Fe AL ER € A B AH b At AR B R 1 =
B R, HUOE D AbEE . phAh A AbFEBRTESH
1 d i 55 0 RO LR 22 S o o LA i ) 5000 i 22 72
AN 2 I N — g 26 e R TR A
I A R R 1 7 1o

OA oB oC aD oOCK

200 2 ab

180 [T

160 | c i a

dE[N 4 '.?]b
~ 140 } e = el
= = d /= d
on —} —}
e 120 = =
= .
< 100 | = =
3 B =
& M= =
= A = —]
1 2 3

B e /d
6 A[E LED A& R EMEMRERE
HEBRSEMNFI
2.8 A[ELED4H&E N RACIE X B R ZE At F 1&H

REFREA_EEEMEN

FH P 7 WA, 78 B A4 i i M 2 it K B
1dJa, AREEREE R 4 N HEE iBEEY
5o WA AR 35 22 7, 49 0l B BB AR 13.90%
33.39%.35.21%34.40% , J ' B.C.D &b B2 [A] %
AR RTINS AK R R R 2 d

.93.



X B& B 5T i

L

364

250 ¢
DA 8B OC BD OCK
200 ¢ a b & a4, ad
2 | e g B
2150 | F 15 N
= € cc R |=|%3 .
2100-3'%|-’ 1B
g M=t 1B
| [E 1E
NI=| 1B
30 =]l 3=
|8l 1B
|8l 1B
=] AN | LIEL |
1 2 3
i 1) /d

7 AFE LED A& AR EMEMRERE
MDA & = I §2 0

Joi o4 A Ab B DY RS AR LU IR ) T B PR AR
5.17%16.85%+24.39%.22.29%. {E A& i Fr
FEMTAKFENIE 3 d J5, 4 DNEN S 2
LT REAR LG 22 2 AN 2 3, 2 ) B BR B AIG 3.01%
5.03%-7.41%4.47% . FEAR 3 H1A] H1, 76 B4R i
AR A K B 3 d WL, RIA LED 21, #%
JRC e AR o B A T A E A —
(1) B AR 5 Y 5 L o B T 11 S G, B AR 280 R ok
g, (HAEARAT DL C A B AR B i, ORI
N .

3 W4

YK K B R 4R B R PR A
R AMEEZWBE K KT R R A K
WMERELE, THER, AL FEEARPOER R,
LED T B E 6 2 « = 2 IR R e % 75 Ah
o6 A% T A S A AR TR = AR B N A
BT A AT T8 1R ORTE B R, G AR A ' R R A
S Y B A ety

BTN FE R I, AT ' % 9 i o B B 1) TR S T
AT B R SR, AT RS MR R R Y 20 A
T T AERE AR T EEERREY.
Sénchez-Murillo &8 "B 58 3 B , WG I 2644 R A
% (i 3t Paecilomyces fumosoroseus K1 Trichoderma
atroviride f1 HITE . Yu SEPHF 70 R, AH L
o6 BT ERE AbB] , 210 RN £ 01 2% 1 b B B e
EAMHBABUR R 2 BRI EK . AR
TR AH EL 20 AT D, 580 R Y RE B8 B 4 1
P A B 1 2245 K. Ondrusch S8 F 5L AL, AT
DGRT AR 5 it BRI 15 L) Listeria mono-
cytogenes FLTH A4 K ; Rahman 28" 78 R BI, 210

.94.

R 0% 00 1) 2 15 140 I B 95 AR 7K R 1 5 R BE 7 B 22 1)
AR, EHEIIH AR LED 41 W 65 e bkt
K B T 22 K ), K ISR LED 40 86
JoR TC Bl XoF 2 00 A B 95 B 22 1 AR K E A — S AR )
1B R S B 55 2150 A8 338 i, 4100k 4 P 8 ok 5
Liao Z& B 78 3 BH , 6 R A R il b ARG 48 R
HRME KA EEHEE2EK. Casas F"RIA N
5T , K8 (Trichoderma atroviride) W 22E K%
FIFPHIEE o AL RS I LR T 45 R AR

WM, AN [E] LED 41 W6 505 M4 i B s
PEIAE A F ST, Kim 25CORF 57 & I, 76 15 %
T BRI Z B . PRI, 20k
BB e 7 4 I 0 A B3 (R e A1) 88 00 K 25 0
MR & WA KK, LG RN A Hil k) At
TREEN A PG 55 2 Fh L B H R G . 2B
FEFE R I, AN R AL W' 5T I b o) 2 5t 2K 27 95 1)
12 Y3t — & A HIE A, & 2 3 0 20 s b A
I 40 1) 8 A A R R AR G, 3X 5 AT N PRI A
GESRAN— . (EAEFBEA S, AT AR ROR I, 4
JeALHEAE 2 $ = A i B ) SOD GEE A Ak 4k
fit ) . CAT Gt S AL AUl ) A1 POD (it SE AL ) il ) 3X 3
FhPUEAL R B IS, o 4 (A6 R SOD
TETEA R, T PR W, AR A B Y
M, AR SOD iE R E m T A, sk
LIRS R I, BTG AR A1 6 A B R P A AL B
Phm T AR . 0 TR, 18 G 4
LU A A5 ) T B2 v R A0 £ 0 S A Tl O 1 IR 2 PR
B, A DA N ST IO T A e AR A i Ay
* SOD.POD.CAT.PAL i AR & &, X5
BTN Es R — 5.

g B AT, 6N [E LED 40 6 Ee A, R TH]
10 % 5 EC B X B 5t K B 0 B 22 1 AR KRR e 3
A — 8 AN GIAE A BE 25 55 5% B 8] () ZE K, #0461
VB FH ek R 55 , 17 Bt 55 £ B A3 f 384 o, 00 £
skt g, AR CCA I 5 DA PR 244K
R E F o, od BRI ) Ze b v o AE AR BRBT 18 L,
ANE LW R L R, B AR An i A SOD.
POD.CAT . PAL ¥ 4 fifi 35 £10' LA 1 38 I, 2 Ik
SRk, A Lo R 2 S B3 AR R IR LF . A
[ LED 4L 5 % 5 e b A B 06 38 ot oh ol — s
BIH — B FIFERSCER LD CCALE 5T DB
PR SR AT, R B N R . B4R AT %1, LED 41,
WSO 511 5T R A it 3 it K B s B i BN A A
[FIERL L .



5541

WREEAC, 55 /N[A LED 40 35 41600 28 7t A 2595 B3 BT L ) PO 52

X ISR 5T

EH RIS ROTRE T BRI F 3R K 500 W a

FEAN A LED Y6 B RS EL N R0 IT , Jm B8 7 Bt —

A AR A, I BARAEAIBIE 7

FEBE# LED

't B AR AE B B8 3 b R DR S S IR AS [
A LR X 3R A TR TR VR FIALED, T 2
R R REEA DL AL S R F A EOR
K2 SRR T EL N 7

(1]

[2]

[3]

(4]

(3]

(]

(7

(8]

[9]

[10]

[11]

S 3k
TR, 2RIV, KT S A A B A T AR ) SR T (R
FE]. SRR ,2009,37(3) :68-71 .
FELLTE . N TR EE SR 2E KW 42 [D]
TR ,2006.
FINGEIA, . P T OO e A T S 5 B 11 2 K F 72 [ D] I«
gl K 4,2019.
SHIRASAWA H, UENO M, KIHARA J, et al. Protective effect

AR By T

of red light against blast disease caused by Magnaporthe oryzae
in rice[J]. Crop Protection,2012,39:41-44.

YU S M, RAMKUMAR G, LEE Y H. Light quality influences
the virulence and physiological responses of Colletotrichum
acutatum causing anthracnose in pepper plants[J]. Journal of
Applied Microbiology,2013,115(2):509-516.

LIAO H L, BURNS J K. Light controls phospholipase A.o and
gene expression in Citrus sinensis[J]. Journal of Experimental
Botany,2010,61(9):2469-2478.

PARADA RY, MON-NAI W, UENO M, et al. Red-light-induced
resistance to brown spot disease caused by Bipolaris oryzae in
rice[J].Journal of Phytopathology,2015,163(2):116-123.
T - LED D't [0k 28 i Ak 5290 152 9 S v 1 B 0 2R G 1) 5
Wi [D]. PR FH  PEBA R, 2016

SR Eua& )5 R, 4 LED IR B4 T AR KA &
FEPE IR o RS, 2021, 34(6) :60-63 .

MRz . Klﬁlﬂj%%@fﬂhﬁéﬁﬁﬁ?ﬁ%ﬁ a3 W K FLTR 55 56 RS BT
FE[D]. B 5L - AR5, 2016.

WRHE I, UL, & W9, 45 . A A6 B LED B AN e s K5 1)
E A AR S A A AN AR R A D] T R RS, 2019, 32(10) :
55-59.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

HUO Y J, WANG M P, WEI Y Y, et al. Overexpression of the
maize psbA gene enhances drought tolerance through regulating
antioxidant system, photosynthetic capability, and stress defense
gene expression in tobacco[J]. Frontiers in Plant Science 2016, 7
(1):1223.

FELENR WA AR F S BOR[M]. 2 R B
ﬁ TR SRR AR 2006
RO, T 6K, EMS, 55 LED A x H G R B SR
TR SRR RS (D] . P R TE, 2021,34(7) £ 54-57
SANCHEZ- MURILLO R I, DE LA TORRE- MARTINEZ
M, AGUIRRE-LINARES J, et al .
reproduction in Paecilomyces fumosoroseus[J]. Microbiology ,
2004,150(2):311-319.
ONDRUSCH NICOLAI, KREFT JiiRGEN. Blue and red light

modulates SigB-dependent gene transcription, swimming motility

Light-regulated asexual

and invasiveness in Listeria monocytogenes[J].PLoS One, 2011,
6(1):el6151.

RAHMAN M Z, KIHARA J, HONDA Y, et al. Effect of heat
shock on red light- induced resistance of broad bean against
Botrytis cinerea[J]. Bulletin of the Faculty of Life and Environ-
mental Science, Shimane University,2003,8:23-27.
CASAS-FLORES S, RIOS-MOMBERG M, BIBBINS M, et al.
BLR-1and BLR-2, key regulatory elements of photoconidiation
and mycelial growth in Trichoderma atroviride[J].Microbiology ,
2004,150(11):3561-3569.

S HA)TSE, THE, % AR LED 656 22 JIA 229 1] 2%
ZE R LR D] JE AR, 2017,28(6) : 87-91.

KIM K M, KOOK H S, JANG Y J, et al. The Effect of
blue- light- emitting diodes on antioxidant properties and
resistance to Botrytis cinerea in tomato[J] . Journal of Plant
Pathology and Microbiology,2013,4:1-5.

AT DUF LED St it 25 4 6 1 5 B A0 BRURR P8 ot BB B
PERIRIA R TE[D] . M 3 i ALK 2 ,2019.

TP S AR 7 B R R [D]. W AR SR
2 LR AR K, 2015.

K e, 5H R, ) A5 AN TR Ol OGS B T4
S [J]. WA 254, 2017,29(1) : 58-63.

.95.



