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Pathogen identification and biological characteristics of black
root disease in rubber seedlings
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Abstract Black root disease is a serious constraint for the production of rubber seedlings. Identification of the
pathogen isolated from diseased seedlings and analysis of its biological characteristics would provide important in-
formation for management of black root disease of rubber seedlings. Through isolation of pathogen, pathogenicity
test, morphological observation as well as comparison of RPB2, tub?2 genes and ITS sequences, the causal agent
for black root disease was finally identified as Chaetomium globosum . The analysis of its biological characteristics
showed that C. globosum had a strong ability to adapt to the environment. The mycelia could grow well and asco-
spore under the culture temperatures of 10—35C and pH values of 2—10. The successive lighting could slow down
the growth of mycelia, and the carbohydrate nutrients were conducive to germination of ascospores. The asco-
spore could resist higher temperature, and the lethal temperature for pathogen ascospore was 48C for 20 minutes,
50C for 15 minutes, 52°C for 10 minutes, or 54'C for 5 minutes. The use of high temperature during the period
without seedling cultivation in the greenhouse in summer could be an effective measure to kill pathogen, and appli-
cation of fungicide could also achieve a better control effect for black root disease during rubber seedling raising.
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T J T AT IR T 0 A9 B S R R — BUN YR
IF S B TA Ry s S T
1.2.2 jmEL®
1.2.2.1 BA¥%ER

W AR5 IR B AE PDA 55570 3557 5~7 d 0
FE0 IR TR R T8 A R AE L 77 A 07 204, KB Wang
4150 Brink 257 Sun 258 KO T X E
1.2.2.2 5FAMFER

PR SRR ZH DNA SR PR i) S 425U »
AYRIA 3 %1514 TTS1/1TSA, RPB2-740F/RPB2-1365R

M T1/T22 #47 PCR Y34, ¥ 3584 LAY
TR ) FE AR MR 5 A B2 7 58 B ) » B e F 3k
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a: XJ 1609304b PR 5% BE: b: T4 o2 TS d: FRMT

TR R Il —FP LR, B 53 B S AR B Sl 5T R
5 XJ160930, REFN T 15 d FFIEAHE . 20~25 d I
TR ZE 55 30 RIKHIFF IS : 28 XT160930 41+
R IF IR AL P 1) R B S AR AR AL A R AR AR A
KSR 54 F B BRE R — 20 6 B A K
B R A K B B, TERE R (B 1a) . B A B B
XJ160930 XPFFHAR P A KA MHIVER .

a: Treatment with XJ 160930 and control; b: Colony; c: Ascocarp; d: Ascospore

1 A EEERD XJ160930 JFERFE R XJ 160930 Y ZSHHE
Fig.1 Symptoms caused by XJ160930 in rubber seedlings and morphological features of strain XJ 160930

2.2 REEEE
2.2.1 BAFER
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PraR (Bl 1o) s FRATAHETE . WA o PS4 2% i
PG N, (T~8.5) pm X (5~T7) pm, THAE 2 FL R
ASCE 1) ARHE X BT A RAE S8 5 I XT160930
MIRBFEHE Chaetomium globosum
2.2 T HEMFER

N 22 (R SR O R 2 DNA #1747 38 ¥
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it BLAST 8 R A R 58 2 C B 1) C. globo-
sum ITS, RPB2. tub2 JF | kbt %, # @ rDNA-ITS-
RPB2-tub2 JPal| ZH K& R K EW & 2).
RGER BRI HT AR v PRAR P I 1 XT160930
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PR — 20 3, SERF R 100%0 . 45 A 40 IR 1 2
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2.3.1 BEARREELAKMBETHRND W
2311 BEMNFBREELAERGYH

XJ160930 TEA AR T 537 7 d Ja W 09744
KRR 1, W2 5~35 CHREA K 7EAA]
WA T AKZE RN R, 7 25 Chf 3 EK
TR, N 34,5 mm, HYKE 30 C P4 KiE, N
33. 0 mm, 7 35 CHF 4K &y 12, 5 mm, R W%
LR E=R AR T

x1 BENGEFHBRFERLZEKOINE
Table 1 Effects of temperature on mycelial growth of

black root disease pathogen from rubber seedlings

WiJE/C  Temperature

B 7% B4 /mm Colony diameter

0 (0. 0£0. )G

5 (1.0£0. G
10 (9.5%0. 6F
15 (15. 0=£0. 0)D
20 (19.3+=1.0OC
25 (34.5£1.OA
30 (33.0=£0.0)B
35 (12.5£1. HDE
40 (0.020. OG

D FIFEHR G AR KRS FERRTE 0. 01 K FERBE, T,
Different capital letters indicate significant difference at 0. 01
level. The same below.

2.3.1.2 BEMBEERBTERTHRGY
7E 25°C \RH 80 % B F2 46 H 1 35 24 h, 7940
TR 2, FRMFIE 10~35CEKMAF TR
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AR A FRRBE A PSRRI R % . fTFHiRRITE 300 LA b 7E 35 CRFAWT A 5.
26 CHIFHAMIF IR S o 37. 0%, 20~28CF4¢ DRItk i R BOE TR 20~281C,
72 | Chaetomium globosum strain CBS 666.82 (KX976617.1,KX976833.1,KX976959.1)
63 || Chaetomium globosum strain DTO 333-E3 (KX976620.1,KX976834.1,KX976962.1)
50 Chaetomium globosum strain XJ160930 (KY355130,KY355133,KY355135)

100 Chaetomium globosum strain DTO 319-B2 (KX976627.1,KX976835.1,KX976969.1)

Chaetomium globosum strain CBS 148.51 (MH856790.1,KF001801.1,JF772459.1)
Chaetomium globosum  strain CBS 160.62 (MH858130.1,KT214666.1,KT214742.1)

—— Chaetomium pseudoglobosum strain CBS 574.71 (MH860267.1,KT214674.1,KT214750.1)

— 76

98

08 Chaetomium tenue strain CBS 139.38 (MH855933.1,KT214669.1,KT214745.1)
90 100 ! Chaetomium tenue strain CBS 143.38 (MH855937.1,KT214673.1,KT214749.1)

99 Chaetomium unguicola strain CBS 128446 (KT214567.1,KT214668.1,KT214744.1)

Chaetomium afropilosum strain CBS 145.38 (MH855939.1,KT214675.1,KT214751.1)
Chaetomium umbonatum strain CBS 293.83 (KT214575.1,KT214676.1,KT214752.1)
Chaetomium novozelandicum strain CBS 124555 (KT214576.1,KT214677.1,KT214753.1)
Chaetomium citrinum strain CBS 693.82 (KT214587.1,KT214691.1,KT214764.1)
Chaetomium coarctatum strain DTO 324-H2 (KX976604.1,KX976828.1,KX976946.1)

99

0.0100

2 E-T rDNA-ITS-RPB2-tub2 FF SU#5 2 B E #k XJ160930 Sk &M REAL B
Fig. 2 Phylogenetic relationship of the pathogenic fungus XJ160930 and other relative species

based on rDNA-ITS-RPB2-tub2 sequences
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Table 2 Effects of temperature on ascospore germination rate of 5T B 22 00 K AR 52, (B LA AN S04 E 24
M A s BB T 2256 2D G RR S AN T o BURS

black root disease pathogen from rubber seedlings

g/ C flFERR/ %
Temperature Germination rate of ascospore £3 pHXMERITFHERFBEEZPERKE
10 (7.5£1. DE Table 3 Effects of pH on mycelial growth of black root
15 (21.5£1.3)C
20 (30. 841. 5)B disease pathogen from rubber seedlings
24 (33.34+1.3)B pH B 7% BHf:/mm Colony diameter
26 (37.0E£2. HA 2.0 (6.0£0.82)G
28 (32.8+1.0)B 3.0 (15.040. 82)F
30 (21.3%£1.3)C 4.0 (31.0£0. 82)E
32 (11.5£1.3)D 5.0 (45.840.96)C
85 (5.0£0.8)E 6.0 (65.5+1.00)B
7.0 (69. 0£0. 82)A
2.3.2 pHXYREHEBELWEKE W 8.0 (67.840. 96) A
IR EAEARE pH &4 P55 5 d. B A KE 9.0 (33.041.4DD
10.0 (6.0£0.82)G

W3 3. BWzAE pH 2~10 97 [ N AR REA K - AN T

pH &M F A K EZ SR E . 78 pH 7 fil pH 8
ST WA RK T, WH Z 0 22 548 2% 7F pH
4~6 Fl pH 9 Z&F T 22 W Re R ar A K RIR
o B P 2 55 B R Y PR [ B LA R T T
WEE A 1rHE
2.3.3 LEAUHENFERERLEKNY N
TEARFRDERZEI IR 7 o ifg A KAF LI 4.
IR R RETEAERKER 79. 13 mm, BEN T4
i (83. 03 mm) Al 12 h Y532 #5 (82, 00 mm) , 4155

2.3.4 AERETERATHRLER

FEATFIFEE (AL BHS [5] R 5~ £ ) B R L
50 AR EE b R )67 R T Y W AR 2
SW . A8 CAI 10~15 min W iF A D5 T 764
TS b B 20 min F AT ANRER K23 50~52C
AbFE 10 min 4 /0 A FREB & . AL HE 15 min T5E
T ARRER] & s 78 54 CALHE 10 min 5 i TR T A
BB A . 48~52 C M AN A S 279t 7%
TRIET #E 48 CLUL, AbF AT A F] 20 min DA A
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Table 4 Effects of illumination on mycelial growth of

oy =

black root disease pathogen from rubber seedlings
T A 1% /mm

Treatment Colony diameter

42568 Full light (79.13£1.22)b
12 bl G

12 h light and dark alternation

485 Dark
D) [FSVEE 5 A E NG FRERIRTE 0. 05 K P22 3, T,

Different lowercase letters indicate significant difference at 0. 05

(82.00=40. 00)a

(83.0340. 29)a

level. The same below.
x5 AEIREEME TSR ERIRE TR FIREAE
Table 5 Germination rates of ascospore of black root

disease pathogen from rubber seedlings after treated at

different temperature for different time

JEFR Treatment T kR %
W/ C Fisf ] /min Germination rate of
Temperature Time ascospore

48 10 (5.007£0.82)a

15 (1. 00£0. 82)c

20 (0. 0040.00)d

50 10 (2.5040.58)b

15 (0. 00£0. 00)d

20 (0. 00£0. 00)d

52 10 (1. 50740. 58)¢c
15 (0. 00£0. 00)d

20 (0. 00£0. 00)d

54 5 (0. 00£0. 00)d
10 (0. 00£0. 00)d

3 it
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