170 GRASSLAND AND TURF (2025) Vol. 45 No. 2

2, 3- T EBFSEEMBERRMBIEHFHN
A T8 M) [ BF 3R

AN, DA
Al A2 25 B, 0 e 7 R G TR S 3 HE A 0 TR S5, o355 44 2 4l
AR R R BESE L, HA 22 730070)

BWE.(BW]#ER2,3ToE(2,3BD)ARANERFHAGF SR BAR [F ] AE TR
AuFABAERKIEMA,2,3BDAFFA , IR LERAABHFRA., RERFTFERA (W) F T4
# (2,3 BD+w) #FREH (2,3 BD)& 2, # A F 55 2,3 BD AT R HF FF AL F R ARB
FAMBEALE AREFRERTRRG IR B [4R] 2,3 BD#F48 %K ARtk
PEEEEMR, FARERAMNERMEBAL 2,3 BDFFER TR ARRBIA T, KR AR MRS
(PAL)#FHFHIREFRRM, AENBELFRH ., SRWAFHEH(CHDERE RIS TR, 4
A oA EBEBUCL)ER2AAERZH LS TR ZF T FH(P<0.05), #BAAAMEIAHE(SOD)F
AT H & TR, % TR %3 W H 8T8, AALA#H(CAT)ERSE LR 24, X B6A 25 T
B i A EE(POD)ZF R LA ER G, 2,3 BDFEF TFTERTFARAARERBH S ZE 0, LB,
HRAFARKRERARBURAE TERLTIRARA R AR, FILRBIRTIARAERDASTLEFSARE
B EKR,AH1.12mg/g, B A0.94mg/g. RS ZTHSRERRAZEMIIE T 0.37 mg/g. &
REATLESHSKAH0.601 Duyy/g, % 10K 4 0.625 Dy /g [£#] ERRE2,3BDFFa 5 AL

TR B AR K B E R TAC, T AR E R AR SR e 5, IR R A 0 AR S

KER:ERF AR BHR;2,3 T B F ;22w
X E RS :1009-5500(2025)02-0170-09

FES23ES:5688.4 XEAiRERE:A
DOI:10. 13817/j. cnki. cyycp. 2025. 02. 019

LR AR AR Z A AR R T R AR —
Fift Bl BT FE ALY L 16 T 32 80 3 A L3 i 1) 96 AL B
A8 0 AR B R SE L, A I A L OR A K
LA 2 e A, 9 0 i e A TR . IR AR
PFT R R OR 5) AL 22 35 SR U 1 18 0 0 Y B
B 5 52 S IR AR e Bl SR AR RE 2 S A
2 1% W (Rhizoctonia solani) 51 & 1) EL & L 3, 8 W

W75 B # : 2023-03-22; & [B] H #8 : 2023-05-25

E& A0 HEAHARRFHELIH (31360583)

EE B 3R (1997-) , 53, SEIH BK N BB 58 42 .
E-mail:2973962067@qq. com
SEAF AR W58 ) Sy BB R R T R B
F . E-mail: mahl@gsau. edu. cn

BPEREBE TR BB AR T G i B IR A
P27 A Wy 3% R SR B HU A RO R A R e H
HT T 5 B DU b AR S, SR AR, Ho T 2y
P, B S ORI A it o LA B AR R RO

GER7/R7AS R R e rdii BUR 7/ BL UG A L R S 7/ DR PP
L R AT R0 A R A A A o e T AR e i S
o R T i O AR A ™ A 2R G B A R SR T A7
FEEBUIET S AR A S R A D R A AR e e
AR EE SRR IR ISR R LSS AU KRR
RE , WH 90 = PR B A0l 1 5 DX 0 sl L, R
AE 62 AR 0 S (2 . B R Re A W 7 A B
L5 A 5 24 500 A0 L X A 25 30 55 19 82 Wi A ek e/, BLAE
FII G B IRRBOR b, W AR

2,3-BD J& — i E B A4 AL OB R Gt 8 ]



FA5H 2

BOJE 5O PR 2025 4F 171

AL T B s 45U, Ol T €038 WA R AR
AL TR & B BEVE N S A SR B X 2%
34 ] 250 pmol/L 4 2, 3-BD ¥ 5 ) & 59 I 51, 3
Wi 175 45 B W AR 21.63% . BB EH 2,3-BD
55 2R, 3R-BD A 3 H) ) 95 R A8 0% R I H B2 B S 190
MR A R SRR T O e K, N ST A B
ST o0 . R LI B BN B i 5 s i
11155 K B R AR 25 0 B 4 VRX 7 L A
TR AR U R AR AR IOV 5 5 T A L AR I
o ST AW 5 K A R NS A R S S P
VEHT A5 th 06 3 49 B AR it e O 1.0 mmol/L
() SA I TR K 10050, 98 A48 7 45 B8 AR iy Lok i
J90.5 mmol/L 9 SAFFRCRIL97.9% . 0012 £ Jik
R 7 AT K R e 5 R AR R A W R R AR 31. 906~
50. 2961 T e T ik SR e T AL 8 RS 5 A
M E AL 5 (TMV) |, & 305 5 i 75 590 B0 ) 2R 0k
50% , FRIR 17 S Ab B AR $2 w5 SR FE AT TMV JUR il SRR
B S0 = AR X TMV ) R GRS 9k -

25 AE B LB R e S PR A S—4 1Y
B 1 R, %o 25 I B O i 5 e AR 1A 86. 6%,
6 B SR e il T I B R B R S B AR B
ROR 3 . SAGHE 3 4 my 50 A rh e prE AR OC G T 1 A
F FaCHI FaGLU ,FaPR1 3 [K A1 %} 3 ik ft 1 i 55 A5
PO P o WA R e CaCl, % S 46 A4 i Fr | BEAH 4E
A= R 22K T 3 AN R B AR A i BERG L CaCLL i 5
FERP AL BEAE R i 9 PAL PPO K POD i 1 i 3% 7+
B R[] B Me/TA kb B AE 4 5 i R OR B
PR RN LS K R & R AR R A
FUAT ¥ PE 05 & & LA ) SOD . POD \CAT .PPO 5 PAL
WEPEY S A FE S R S A Y U B BoR |, o
T 5 W R AR P T T R AR Ak RO T 5 SRk R
UG B A R AU R . 4 T SC W o BL Al
AR 50 38 i 2, 3-BD i 5 5 ML S BOR I 42 b BE
WL T 2, 3-BD 75 S b 385 b L SOR 2R T e AR 1
R AR R O T AR A 3 T O M Sk A AR A R AR
&, 23 7 2, 3-BD ¥ 5 3 T 5 AT Ml R BOOR AR bR R N
PAL.CHI.4CL .SOD .POD CAT i 5 By 2
AT E AR AT B0, Ry 3E— 25 BB 2, 3-BD i 5 5
PR BTG AL ] £ 148 3 10 KLl

1 #MeF7E*E
1.1 R

3 R BOR A 1R b T v 57 TR A R AL

32 R b, B SR 8 B TR R ST A 22 4 T8 (R hizoc-
tonia solani) , W F v E R} B¢ TR AP AR AF 0 o

15 557 2,3-BD I H Sigma.
1.2 RKWHE

o5 LT 11 4 2 8 500 g 58 4 B Y 22 R R AT 3K
WL A 2 W PDA K Y IRATG T 28 ‘C R B
FEW A TR R SR 22 2 )5 1 Kk T 22 1
Za A EWNE A R R R o e R R R R L)
AR L 4 CURFE v A
1.3 EE4E

HEICA R Ry B BOR WA A B e 5 3 A AL
BRER AARERE AR SR, B0 0H4AKE
SN T 2 g 1) M R BOR B 2R I KIR M 2 h, 2
Ja F75% (8 A5 2 1 3 min, 10%0 K & R #h 12 L
15 min, JG B 7K R Wk 5~6 WK, B % N T Rl T
KEah (L g a=1:1:1) , &M 0. 35 g,
54 3R L R 20~25 °C, K B 1 B 4 L BOR OF
AR, OEIE 14 h/d.
1.4 HFR5EMLE

FREW FRARKBE 4L, H
250 pmol/L 2,3-BD # 47 + EER 4L 34, 2, 3-BD 5 3
Ab ¥R b FLAOR 3 d R HEAT I D TR B R R R A
R BAOR K 4 7 A, T 28 KA B gk A7 1
FEARAL IR, 3 d J5 BEAT G R TR 3 P . i SR
HBEOR K AR 4 K AJ o EE, A 250 pmol/L 2, 3-BD
HEAT S E AR A B 4 T 22 T TG T K R R L
R AT W25 b B o it R AR, 225 X A
O DR R, B O 0. 2 g, IR IR 35 U 55 B 1R 4
A B A S TR R AR R
1.5 #EHRE

Xof H2 B 5 AN [R) A B 0k BROME OCBiE T R S 1.3
5.7.9 d #EAT RAEM & , WA AW BT & B 4% 24,6,
8.10 d 3 I RAE I 22 . 275 ol ™ 1 U RN &
M2 fif W (PAL) (/K i 5 49 i (CHID) (4 7 S g A
% 4 (ACL) 88 & Ak 9 5 AL T (SOD) | 3it 480 1k ) Tify
(POD) it AL S W (CAT) M5 &0 AR R R



172 GRASSLAND AND TURF (2025)

Vol. 45 No. 2

e
1.6 HiEAE

H ] SPSS B A4 #E 47 #odls 48 1t 4 A, £diE M-
crosoft Exce.2010 4b ¥, i+ 5 4R #fE 158 22 (£ SE) , i 17
BFE .

2 HREHM

2.1 2,3-T_BESEMBHRPALEESTH

W BE G SRR A e R M RBAOR — R E RS
PAL % P, i 3 32 5 0 5 4t B 9OR PAL 5 P 52 i 2
FHo H RARIEEFREES 1 K PALTE T &
RELVESKEHRIEHA LTS ., NESBRREE
PAL V&SRS 1 K LG Bl AR, 56 7 R R TH & .
P A PAL WG PEBR 56 5 K, FL Ay i i) I W) & A%
fbo RiESFERHOHEPALGEHES 1 REETRE,Z
JE BTN TS SRS L R R B s 5 3
REW BT, 55 KiFFARE AR PAL TG M e (1
BAREI EFEIEAI R . BR 9 dIME T WIS Y
T CKANHE, FRWE 1.5.7d B & ® T ARIESEE
(P<<0.05),/2H 1.3.1.251.09f. T AERSE
3SOREBES TARFEESHEFHER(P<0.05), 2
HL 1ML 465 (K1),

60 1 OCK
50, a

023-BD+w  m23-BD

o
)

40 b b2
30 - c
20 1

PAL?E"M{/(U “min”' * ")

| 3 5 7 9
F2 B 5 05 )7
E1 EiBPBHRPAINEHETK
Fig.1 Changes in activity of phenylalanine ammonia-lyase

in Kentucky bluegrass
T abc AR — I 8] AN [a] 4k 39 ] 22 5 W 2 (P<<0.05) ,
LGE
2.2 2,3-T_EBFSEMBHRARCHIEET
Ll FL R o DR A S Ak B S 4 B Y CHI
WS ANESEE 2 G LTS BT RS (K
2), B CHITG AR S Rk, S AN AR
LRBE. FREECHIGEMSE 1~T XY BEST
AP FEH (P<<0.05), 70 B A A IFE S R 1Y 1. 5345
LI5A% (1 1045 A0 1. 13 4% 15 48 W 3.5.7 d 2 & &

TiFEF AR (P<<0.05), &M 1.42.1. 13 1. 14 %, #%
PR Ah B S PSR . A AR LR E R T A
VI (P<<0.05) , 2 H 19 1. 48 4% , N 4L 5 3
dBERHTHESFAEE(P<0.05), EH 12215, H
% S [E) R A Ah B 25 S O OR B B . 5 R R Y CHIG
PEAS B o TR SR L A S AN 09 CHIT
MRS AN EFEE TR E2ER .

OCK  @23-BD+w  E23-BD
400 ~ R

Teo 350 A b

" 300

CHIE /(U - min™

a c b 2 b a

250 4 b b aa g
200 1

150 A

100 4

50 +

0 . . : . :
3 5 7 9

HE A D e )/ d
2 Hih B CHIKEEZW
Fig.2 Changes in activity of Chalketone isomerase in Ken-
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Fig.7 Changes of flavonoid content in Kentucky bluegrass
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Fig. 9 Changes of lignin content in Kentucky bluegrass
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Physiological response of anti—-brown patch
induction in kentucky bluegrass with 2,3—butanediol

TANG Zhen-ye,MA Hui-ling’
(Partacultural college , Gansu Agricultural University , Lanzhou 730070, China; 2. Key Laboratory of Grassland
Ecosystem , Lanzhou 730070, China;3. Sino U. S. Centers for Grazingland Ecosystem Sustainability,
Lanzhou 730070, China)

Abstract: [ Objective] The purpose of this experiment was to explore the induced disease resistance effect of 2,
3-butanediol(2,3-BD) application on Kentucky bluegrass. [ Method] Kentucky bluegrass (park) was used as the test
material, 2,3-BD was used as the inducer, and Rhizoctonia regussiana was used as the inoculator to set up the induced
non-inoculant bacteria (w) , induced non—inoculant bacteria (2,3-BD-+w) and induced non—inoculant bacteria (2,3
-BD). A new type of inducer, 2, 3-BD was used to induce roots and inoculated with Kentucky bluegrass brown patch
by seeding method, and the mechanism of defense response induced by the new inducer was discussed. [ Result] The
results showed that 2, 3-BD induced increased the enzyme activity in the metabolic pathway of phenylpropane, and
changed the activity of REDOX related enzymes involved in the improvement of disease resistance of Kentucky blue-
grass induced by 2,3—BD. The activity of phenylalanine aminolyase (PAL) reached the maximum on the 1th day,
and the difference was significant compared with the contrast. The activity of chalcone isomerase (CHI) was higher
than that of the contrast. 4 Coumadin coA ligase (4CL) activity increased to the highest twice and the difference was
significant compared with the contrast. The activity of superoxide dismutase (SOD) in the early stage was higher

than that of the control group, and the activity of catalase (CAT ) was lower than that of the control group,and the ac-
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tivity of peroxidase (POD) was higher than that of the control group. These results indicated that REDOX enzymes
Participate in the early Kentucky bluegrass internal were involved in the improvement of disease resistance induced by
2,3-BD through dynamic balance with active oxygen species in Kentucky bluegrass. The content of secondary me-
tabolites in Kentucky bluegrass increased under 2, 3-BD induction. Total phenols, flavonoids and lignin participated in
the disease resistance process of Kentucky bluegrass as antibacterial substances. The maximum content of total phe-
nol in induction treatment was 1. 12 mg/g on the 4th day, while that in control was 0. 94 mg/g. Flavonoid content in-
creased by 0. 37 mg/g compared with that of pathogen infection on day 8. The lignin content was 0. 601 D,/g on the
8th day and 0. 625 D, /g on the 10th day. [ Conclusion] It was concluded that induction of appropriate concentration
of 2,3-BD could induce changes in enzyme activity related to disease resistance of Kentucky bluegrass and produce
antibacterial substances to induce physiological response to disease resistance and resist infection of pathogen.

Key words: kentucky bluegrass;brown patch; 2, 3-butanediol ; induction ; physiological response
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