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Histological and cytological study on biocontrol stain Hhs. 015 in
preventing Valsa mali from infecting host

FAN Dongying*”,ZHAO Lingyun®*", HUANG Lili"¢, YAN Xia*"

(a College of Life Science sb State Key Laboratory of Crop Stress Biology for Arid Areas,
¢ College of Plant Protection s Northwest A& F University »Yangling , Shaanxi 712100, China)

Abstract: [Objective] This study conducted histological and cytological observation on the invasion,
colonization,and expansion of Saccharothrix yanglingensis Hhs. 015 in host apple Valsa canker to explore
the control mechanism of Hhs. 015 in preventing Valsa mali from infecting host. [Method) The invasion
and colonization of Hhs. 015, the change of subcellular structure of V. mali affected by Hhs. 015,and occur-
rence and accumulation of callose in host were observed by scan electron microscope,transmission electron
microscope and fluorescence microscope. [Result] Hhs. 015 probably competed with V. mali for special
sites to intrude host through lenticels and pores of bark, which was consistent with V. mali. V. mali showed
unevenness and intensification in cell wall, plasmolysis, condensation of cytoplasm and formation of large
vacuoles when treated with Hhs. 015 in host. Hhs. 015 also induced host to generate resistance response
such as accumulation of callose. Therefore, growth and infection of V. mali was significantly controlled by

Hhs. 015. [Conclusion) Hhs. 015 could prevent V. mali from infecting host by the comprehensive effects of
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competition,antifungal activity and induced resistance.
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callose accumulation

SPGB SRR R (Valsa mali)
RYRME T EIR R E R E A ETRE, &
HRRAGAE, PE B o AR TR A R R
XA KA A T 350 MR R Gk 70 00, k) 3R R
PR R R T e E Y H R R
FHAb 27 24 350 X6k 3 SRS I o 05 0 47 B IR L (R B 5 A
x5 A2 24 500 ke B L B 5 ¥ e A5 o) R ) OC 1 & A= W By
ENPS SN T AN TR I N B € W Rl e X N
A2 B Ok B 2 i AL S S

A= B AL 32 A S AR DU AR T A T LA
TP RS SO S O Y . SR A A
25 [B) FIAE IR B8 IR 5 4 o A 6 A8 B B R LLGE g o OH
BT AR A E B A WA 32 R o, T HE R
TR B MR e i s e Y RS R L 2
FUAT B BH1 ] LR R MR 0] o 5, 8 R 5 2
HAM R R AR — D EHE T . R PR R
FHBIWF Y 5 SR th e R T b PR A 2k T RE 7 AR
ZRA F A A R SR 7 R A B
N Barger 251 BFST & R Streptomyces ssp. Mgl fig
LB SRR AT R R A EAE N . B S hitE 24
FE W) AE TR A2 ) 38 I 22 5 5 R AR — RBTRIE 25
ANEE e 728 Ak, HE b D I e AR 22 2 HE I 0 s D A AR
MG R R 22—

T BEAE SR ) HIAE W) W A= TR TR B R AR W e
E A Wy B 13 40038k o i 32 B F L A e i 2 T
(Saccharothrix yanglingensis) Hhs. 015 & — #f X}
SRR R A AR 4 B I RCR B AR N A T
P AR B LA R IR AR Y . i B 5 R
Hhs. 015 AR A] LU= A= JL T BT il | 2 1 i R 2R 0
120 T PN X ARF 45 42 T 25 ST b, 5 WL 48 K 00 9 SR e
W (V.omali) TR 22 20 i BE 15 224 200 J P9 R A4 i R 2R
B2 IF R WO A A R i S R B R (R R 3D
B3R B A %) Hhs, 015 7527 FAK N B 4= A€ 58 30
YER K P #EAT RGEWT5E . G A BIF 58 4800
Hhs. 015 7227 EAR N B 42 A€ 58 . Hhs. 015 /EHI T
A 5 AR P A S IR TR I A0 4 A AR Ak B e A
JOF R J5 AH 22 040 5 e 14 A7 40 22 5 0 i A UL 5% DT
Pk — A B A7 8 B 22 B Hhs. 015 X 3 S A 85 R
8 A B LB Ay S R AR 1 9 B E BRI 5 5K
B fs T LAl .

IR Tk

L1 # #

A3 B BR 3 R S R B (Valsa mali) 3 BUIR 77
Btk 03-8 Mo v B 22 1 Hhs. 015 (9 584 vk 2
PO AL A ARA 2 AH W R 47 27 B AR i 3 2555 0 1L
S fE At

P 2 AEAE W LRSI A BRI
e DXARUAE A S SR SR el o4 i R AR I
1.2 F &

L2.1 #HmERERER BIRAATE—80 TR 03-8
UG TR bR FEE AR PDA SFAR |30 CRE R AT AL .
FER PR R V5 IS ATHCE A 7 mm B OFE T80
PDA ¥k 1,30 CHREH: 3% 3 d. 45 . ¥ Hhs. 015
P G —5 P FRIZk .28 CHEEEFR 5 d 757 B 5
SPALFTEUEBE CE AR 7 mm) L BT B SO0 A R 5
g, 6 ANEYE/100 mL,28 °C . 150 r/min ¥R {75 55 %
5d.& M.

1.2.2 AELAE HRMAHI —B0W 2 44
W REE BT A 30 em K /NEE L A SR KT TR
T m BT BR800, 6 %0 1 UG R AN IR T T
30 min, HITC TR K #h gk« Bt F5 FH A0 i A HOB 282
i R R R A A SR R B S TE R A A el
03-8 T WE . FE RN A5 b 77 2 em Ab 28 3295 1 TG B i Ag
i s I FH R 5 15 %% B DR O 2 b U 1 R 2% A A
B K AR Y P, 48 b JE 22 BRI UE L IR R R
PREERE, TR TR0 R .

12,3 REas®  FEkis BB s B2 BEAL TR
$& Hhs. 015 2 0Ky & Tk Gl 56 4D f s (1 8 B
WSS TR W BRADD . TIRIKAEN WA WS 10 h
L 4,6,7 F19 d, 43 ) A s S SAL BORE ] Tl
BEWLEE , TIRAE D W R B S 11,16,21 d 43 5 7E
s it 52 b BRURE ] T 325 59 PR B UL 5 ) I (T AL
LR BRI A5 5 He M 25 11 PDA B 3% B DR IR IR 4K
25 [ MR B 9% R L TR () B ) R AT IRORE L Iy
IFI oy R e e B S A% T F A Bk R M R R b A
PDA ¥ % J:JF JF ik #K Hhs. 015 8 50 &K BEWL 78
AH [R] Bt [] 26 47 ORE | 3 BHAE X R

1.2.4 % % Hhs. 015 B A LA THERRE
W R AR 12,3 dhlil s i AR i



128 P AL AR AMRA 2222 4R CA SRR 2 MO

544

B UL (RM2265) P A% 1 e JE A9 2 WD) 13 o
BT R bR R B 100 R e W g,
O AR WU LG IR 75 U B {58 BB B A i rh
(RSP SR 2 TR TR A . R DD B BRI IS A A 0 Y IBGE
W) R IR W) 7 TS R XU AUl S AT I IR A A T
XYLt 7E HT7700 i J B 8% T % Hhs. 015 B4 &
T 39 SR T 2 T T 22 1) I 240 P 25 4 1 A T W%
1.2.5 FEBMRAREZGARFIUE K 1.2.3
rh i A 0 A R 2 DD AL (RM2265) £ B 700
nm JE R Y R L E T B 4
0. 05 % AR e Yo , FHZ T g W il 4 (SZX-16 #D)
TE S AU T WLEE F IG5 14 FR A 10

1.2.6 fafdsitEmed & KW EHREGE TR
BB A% B4 Cit B ZE . ] 0.1 mol/L
PBS B3Pk 5~6 UCF MU & B L A IR AT R R

K HEH 2T S R 2 Yk, CO, TR 4 5 A
i LT 8 U8R (JSMI6360) M%K%

1.2.7 EHEUEHBOHE SHEBERES W
J5 V5 il £ 375 5 ML RE o

2 AR5

2.1 &BE Hhs. 015 EFEHRAHNENEHE

SRR 05 5 BE IR 4K Hhs. 015 3 00 & %
W10 h J5  FER B2 FHARFL A AR RT LA ) Hhs, 015 B4
MR AR B A K EM (B 1-B), kL
Bli R R 4~9 d J5  FERT B2 B AR AL 1 A AT K4 7R 22
RAE I AT WIS 0 TR 22 AR K K 1) R 2 P S i 1 B
% (B 1-C.E.F.G #ik frs), H) Hhs. 015 GEfE R
R W B E R R T O 38 2ok A B R AL LB LA H SR AL
HZA

=11 700 T X4000

K1 EBiT Hhs, 015 T 2242 AR K R T 1 77 X
AL AL s B—CL E—G ik B0 41, 20 51 ¥k 4k Hhs. 015 3 5k A BEIE 10 h J 4,6,7,9 d Ja 4L h s
D. Xt AR BAL . FEFTL TR Hhs. 015 5 222 AR B a3
Fig. 1 Invasion through bark by hyphae of biocontrol strain Hhs. 015
A. Normal lenticel ; B—C and E—G. Treated for 10 h,4 d,6 d,7 d.9 d after fermentation broth of Hhs. 015 smeared,

respectively; D. Normal pores. The sites of bark were invaded by Hhs. 015,as indicated by white arrows
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Fig. 2 Change of subcellular structure of Valsa mali under effect of Hhs. 015 in host

A—C. Normal,A. The normal cell of phloem without infection of Valsa mali ,B—C. The colonization of normal Valsa mali within the

host cell; D—F. Treatment, the colonization of aberrant Valsa mali in intercellular space of the host. A,C,E. Bar=2 pm;B,D,F. Bar=500 nm
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Fig. 3 Accumulation of callose in phloem of host(A—D,F—G. X200;E. X100)
A—B,C—E,F—G.11,16,21 d after fermentation broth of Hhs. 015 smeared resepectively. A,C,F. Normal;

B.D,E,G. Treatment. EP. Epidermis; CT. Cortex; PH. Phloem;SV. Sieve tube; XY. Xylem
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Fig. 4 Influence of biocontrol bacterium and pathogen on accumulation of callosein sieve

tube at 16 d after fermentation broth of Hhs. 015 smeared (X 200)

A—B. Sample without inoculation of Valsa mali or fermentation broth of Hhs. 015 smeared; C—D. Sample with

fermentation broth of Hhs. 015 smeared only; E—F. Sample with inoculation of Valsa mali only; G—H. Sample with inoculation of

Valsa mali and fermentation broth of Hhs. 015 smeared. A,C,E,G. Transverse section of sieve tube;

B,D,F,H. Longitudinal section of sieve tube. The exposure time was 863. 5 ms
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