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H B KEAWEAR FEXBRBRHECEEESRITG » B Aspergillus,

Botryoderma, Chaetophoma, Cladosporium Curvularia, Fusarium, Homococus, 2
4

Humicola, Hymenella, Paecilomyces, Papularia, Phoma, Rhinotrichum,
Rhizoctonia solani, Scytalidium, Trichoderma viride Bl Verticillium®§ o
RS e AR TSR L EME TR - BEBEHM » siEEme
EEEEE 2 Curvularial Homococus » IREHEIIIERT R 5 B FI89Botryoderma, {
Hymenella, Rhizoctonia solaniFiScytalidium: o SEZHARRI G % BHY Asperg—
illus, PapulariafRhinotrichum® s it s—HIrERTR 5 BERIBIRAE S Chaetopho-
ma B Phoma’s o WRAEEIFEEELETRATNALR » ERREL Aspergillus, |
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a» g E A AT A ERRE o BERSK Y E—SRHARER - SWIENZHKTE »
T A SR B i R TR AR E B AR A BT o LIRS R THBEFZEERE  BE WM
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HERIZRE MR o FHRIVERAY ST 15T Je Mo i 1 F B 8 (T A5 KIFI AN » 19/ E RS R IETR 4 3
KAE » (R E 2 KR M BaE32% o

B R AR AR EREZ &L BLLERREREE LE o & R mg s ain
U 2emE R Z B 0 IR10g 3 M100mI20.2% kBl (Water agar) > ZEdiPaRiTRE2 778 »
FLME R K GR10— 3 MBI o MRB I ImIBRIERILA > BinA % #12E45°C Dextrose-peptone-
yeast extract agar (DPYA) ™ ISmlfTHBEAHIGE @ o 4 28°C IR AV 3 = R HHE D
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IR RS ERR  EREEZ REETEARBARRA o
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FfiE: D 5 ERR N ERR VEETIBRANGHE. oxysporum f. sp. cubense s MR HERS
780 colony [per g. soil o b+ 5 (LI E 60°C 1 2 /NES » B BER B6E » BREEF.
oxysporum f. sp. cubenseff{E » R(FR TALFIEHESE o L1 5 HIEELEHE K 12cmE5em 2 BEaEEE %
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Botryoderma, Chaetophoma, Cladosporium, Curvalaria, Fusarium, Homococus, Humi-
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cola, Hymenella, Paecilomyces, Papularia Phoma, Rhinotrichum, { Rhizoctonia solani,
Scytalidium, Trichoderma viride F Verticillium'% o

B BREZ SR  RABRESIEERBYMEREX - B—MFERILUCuroularia,
Homococus, HumicolaF; Rhinotrichum % 4 [BEE# % » T H Botryoderma, Hymenella,
Rhizoctonia, Scytalidium % 4 BEESE —IWERIRFBEE o £ HET L. Paecilomyces5y
WESARR & 0 HRB Trichoderma, Cladosporium§;, Chaetophoma % s L\ Rhinotrichum,
Aspergillus | Trichoderma %275 BB E & » Papularia B Paecilomyces 2R27 ;5 HEAL
Papularia, Trichodermak Rhinotrichum?s 2 7y S SR BS#E S o

B ERBENEELERRRE » REEWETRAMR (F2) o ZdpEzmEin
PaecilomycesF, Aspergillus BHFBHEE » MiHKMEZBRALL Trichodcrma, Rhinotrichum
K Papularia®$ =45+ o
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Table 1. Relative frequency (% occurrence) of fungi isolated from rice roots
" & 5 -—~£‘,ﬁf’;ﬂsﬁ.Y Crop = ®| 2nd Crop B
Fungi Late stage Early sage Mid stage Late stage
(June ) (August) (September) (October)

Aspergillus sp. 3,90 0.2 21.4 72
Botryoderma sp. 2.6 0 0 0
Chaetophoma sp. 0 10.9 0 2.3
Cladosporium sp. 2.6 11.8 0 3.1
Curvularia sp. 10.4 8.7 0.1 48
Fusarium sp. 3.9 0.5 0 0.1
Homococus sp. 104 2.5 0 3.1
Humicola sp. 9.1 1.6 0 9.6
Hymenella sp. 1.3 0 0 0
Paecilomyces sp. 26 23.9 7.9 9.8
Papularia sp. 7.8 0.1 11.1 158.7
Phoma sp. 0 0.3 0 0.2
Rhinotrichum sp. 9.1 0 31.2 13.2
Rhizoctonia solani 2.6 0 0 0
Scytalidium sp. 1.3 0 0 0
Trichoderma viride 1.3 18.3 19.6 13.9
Verticillium sp. 2.6 0 0.8 0.3
Not identified 27.2 27.2 79 25.7
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Bl EZ2BREE
Figure 1. Some major rice root fungi. A= Aspergillus, B. L. M. Q=Humicola, C=Botryoderma,
‘ D. L. J=Verticillitim, E=Fusarium, F. G=Hymenella,HH. N. O=Chactophoma, K=Tri-

choderma, P=Curvularia, R=Rhinotrichum, S=Papularia, T=Scyialidium, U. V=

Paecilomyces, W=Ilomococus, X. Y=Cladosporium, 7.=Rhizoctonia.
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Table 2. A comparison on the relative frequency (% isolation) of fungi isolated
from roots of 2nd crop rice from Taichung and Chingsuei.

w00 o B B Tacng ) K Chingmei
Euty | | By M e [
R [(Aug. )!(Sept. )| (Oct. )| #V® | (Aug.) | (Sept.) | (Oct. )| 2V€
Aspergillus sp. 0.4 ’ 49.7 0.7 16.9 0 11.8 0.1 4.0
Chacetophoma sp. Po22.3 0 0 75 0 0 0 0
Cladosporium sp. 13.5 0 2.8 54 102 | 0 11.4 72
Curvularia sp. ' 4.2 0.2 2.2 2.2 7.1 0 0 2.4
Fusarium sp. 0 0 0 0 1.0 0 0 0.3
Homococus sp. P37 0 0 1.2 1.5 0 9.0 3.5
Humicola sp. ! 34 0 9.1 42 0 0 9.7 3.2
Paccilomyces sp. i 46.3 6.0 3.3 18.6 3.0 8.6 5.0 5.3
Papularia sp. i 0.3 0.3 24.6 8.4 0 14.7 27.5 14.1
Phoma sp. 0 0 0.2 0.1 4.9 0 0.8 1.8
Rhinotrichum sp. 0 3.5 2.4 2.0 0 40.6 9.0 16.3
Trichoderma sp. 0 19.7 8.0 9.2 29.7 19.6 10.0 19.8
Verticillium sp. 0 0 0 0 0 11 0 0.4
Not identified 5.7 20.6 55.5 273 42.6 3.6 26.8 24.3

2 RBERBLARBELETIVE

E—IERT B A EE T > b Aspergillus, Botryoderma, Hymenella, Paecilomyces
i Rhizoctonias 2 2= Bk K IS B EBEETRE 2 ¥4 » i Humicola, Papularia, Homoco-
cusBIE 73 MHI5% ~ 83% ~ T5%ROT% 2k AR EERETRIEM » B Cladosporium,
Trichodermaly Verticillium BIY5HES0% EE K EEBTETRERLE » HEk Curvularia, Rhino-
trichumS 2 A EGHED o HF Lo HREHRIEE » RIGISEKELS » I Scytalidium
CHEEECEREEENER » B Cladosporium, Verticillium, Fusarium, Curvularia,
HomococusF;, Humicolas 7 335 HME INE FHF Z/EH o

SRR FAREELEUR] » 3¢ (TR R A I R A R AT » TR SR R B
2 BB G A o Bt L), Chaetophoma £ HIRE KB ERRIEH » (W EIMLAAE
AL R JREPR B KB EEkZ 4% 0 AR Papularia, Curvularia,
Phoma, Trichoderma, Paecilomyces, Aspergillusfy Humicola®s o 55192 Paecilomyces|F
ko 2719% > Cladosporium(gky » 5 %2 Humicolaififk . 1 %2 AspergillusfiPapulariatg k¥
TEYEET A (PR o G5 2 iR E OB L B B % WU F usarium (100% 1) » Vertic-
illium (100% 5 8k) Papularia (99%iEkE) » Rhinotrichum (99%Ekk) » Homococus (94%
W) M Paecilomyces (91%EkR) 48655 » Phomals Trichoderma j5% $HE70% K 50% EikH
¥ » [kClados porium . Curvularia 751 W IEVEEHRIFA R o 1k SRR B (e
VEH 2 BB B L Humicola (100%1EME) FECladosporiumy Curvularia 3R55 B T74%.66%
2tk Trichoderma, Homococus i, Pacecilomyces BEB TV ELIEH - EREBIRERE
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Table 3. Influence of rice root fungi on the rice growth.

JIES 5 lst%?fgjtfﬁ-ﬁ%&)_ | QnE C—;'%?){,F('f‘%cthu)ng) an%C%%ﬁf/}(gC(hiﬁg{s)uei)
Fungi modl | fR o | mEuE W R R O | &PE W G| RO | ape
——— . S [

Aspergillus 100 0 0 17 1 82 1 0 99
Botryoderma 100 0 0 —_ — — — — —
Chaetophoma — — — 100 0 0 — — —
Cladosporium 50 50 0 0 27 73 26 74 0
Curvularia 25 13 62 70 0 30 8 66 32
Fusarium 67 33 0 — — - 100 0 0
Homococus 75 13 | 12 0 0 100 94 6 0
Humicola 95 5 0 ‘ 3 5 90 0 100 0
Hymenella 100 0 0 | - | — - — — —
Paecilomyces 100 0 0 42 | 51 7 91 1 8
Papularia 83 0 17 | 88 1 11 99 0 1
Phoma — el 50 0 30 70 0 30
Rhinotrichum 14 0 ‘ 86 | 67 0 33 99 0 1
Rhizoctonia 100 0 | 0 — — — — - —_
Scytalidium 0 100 ! 0 — — — — —- —
Trichoderma 50 0 50 | 47 0 53 50 | | 20
Verticillium 50 50 0o - | — — | 100 0 ‘ 0

1 i
Not identified 86 5 9 ‘ 42 1 2 54 75 1 2
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B 2. KR EATERE KRS EE 2P (EER20R)

Figure 2. Rice plant height after inoculation of 47 isolates of root fungi for 20 days.

Bl 3 MGUKER I EATERER LT 2P (BPIURIE S 83 T R A B (RE R
Figure 3. Growth reduction of rice seedlings after inoculation with 47 isolates of root fungi. (the

English letter and different code No. indicate fungal isolates)
RSB » (K552 Vel (ERAT A U TR RN o RS AR IR 2 T2 JBH 3
% HE B GRS L RER 2 RSB R KB » KFHD ERE A e ki EE R o
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S %E 1 Y BEKRS o Hop ‘)Cbﬂﬁéicl‘lumiwlaz 3ERE R BT ERK -
SEEFRERABHBELFTZIHE

BRERRERE Z HRROK R  AEENERGUERZITEYE - FUKEHEZS
e (& D) P kR (Bl4) > BARARR » EREREEAEBEBMW » WA (B6)
o B4y 2 fa B, Ul R Mﬁfljwﬁf“”?&{i%zmﬂf cREZ BIRVEERBNEET

LG

1B 4.8k (OREED TRt CRRREREE) *Eﬁ?ﬁﬂ(?é%%fi‘z
Figure 4. Rice growth on healthy (pathogen-free) and sick ([‘usa; tum oxysporum f. sp. cztbense
contammated) soils for-20 days.

Top Growth(cm)

6 P RIK FE20 R Hs » KSR ER B /28
RIRE (Fusarium oxysporum f. sp.
. cubense) EHEAREHETE (BlL) » T
B S.HEEEERFL (A) RIEEIEHRE FR L T SR AR AR 0 B 2 S T A0 i B
24 -(B) HEiEKTEE20 8 %2k pE))
A RE R Figure 6. Rice root was infected with F.

,Rqot Growth(cm)

Figure 5. Plant height and root length
of rice growing on banana-
wilt sick (A) and healthy

(B) soil.

oxysporumf. sp. cubense show-
ing brown discoloration on ban-
ena-wilt sick soil (left) in 20
days alter trans-planting, while
root was free from -disease and
grew normally on healthy soil
(right) .
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» BEEA#Y - Dasit VO HAIERERRER LEREEEZHE » BEOSREREEE - ARSI
REREEVEG AR MBS RS EH R TREERE ) BRB R -

$EDas © 24t » Aspergillusfil Penicillium RS 6 b W6 E2 HE » 1 LL9) RS e
o ABRREHES IR E R I AT S MR S By Aspergillus{ERTII R HINBIE ) o B
R — RS IR BB BRI A DRIV B Aspergillusy %% » B REHWDasI © Ff
W ERRER A R LRI LR EE o Penicillium JBEE AT ARS8 » BURHEA R
o RAMIE S B2 A R 2 3008 (B RSk ) » T Bt R RS IR 2 BkiE — 18 » 1 Penicillium
TEREH A2 A A B TR S -

Trichoderma viride ZE s —HifF IR B A B » (A7E58 HIVFRB SR R IE I BRI ~ - 1
WS R WA ST B2 9 75 B 2R » DasiC @ JRIEFIR RS o BIL T viridefs — {85 = 7K
BIRZIFEETF » ERESK - ML T. viride 50% A2 B EBIELTENHER (E3) >
WL » IR KRERBIT. viride 2 &8 » YNsINE o Trchoderma SRR WIAE{E IS HEAIAVHEL » (1
AERHEE BITRAEEFEBREE O o fikGarrert & @ B LEHEL B » ERBR T LIEEE
1 (soil, inhabitant) s> JRAIEFE TRMEMAEEE ] (Faculatative root-inhabitants) o

Ttk £ » BIRT B i@Eay Humicolaly BER O o ATFEARGEERAREE o 16 & MR IE R
HRlF LB VERRT » Humicol dfAE A BERZMMHLE (82) o #RHumicolale falF4k
BRI R BB » (BAEAR ARSI T 8 — IR e 2 R e R b » 58 — SV 77
LAz Humicolat  JfFfa i 2 %% » BAEEPL o LHERDE IF » CEPHEZ AT
WIRI 5y BT Humicola s (BAe# AR (F2) o BhEARTREBEHSZESR GALAERE) » &
W 25— RIS ~ HIE M E B ARG A » T KBRS 2 %H% > Humicola #5 ka2
E » TR HEE A 0 [HEEABEEE o

AYHILE Fusarium ¥ Rhizoctonia solani 25y EEERIGIR(E » K MU ~HIFIR AL B 5 #ES)
R. solani (1) » SMBLE T AHUAIZE TR A5 BT BB o Das 1T © bl HEREEF IR
KPR ORI EE o PR RS 5 EE T D S BEE o 55 IR R. solani 25 BERS S,
IR > WEERIT. viride [ERIREHR D » AT, virideBHIER. solaniBIFFEME @ o

ARBIRRPITERE R » B A AT — WP AU IR AR B R AR R IR o WS/ B R > AT Y
BN s B Y Curvlariafit Homococus » IR 55 — HITERS L BER Sy Botryoderma, Hy-
menella. R. solani, J; Scytalidium® > (B = HATEHR LIEINS A B4 By Aspergillus, Papul-
arialy Rhinotrichum®s s J5 /5 5 — BIVERT 4 2 B i Chaeto phomaR, Phoma%: - faii [ /R A
BB N A 22 B Beh i L) As per g illusti Paecilomycesiy % » 1 5 K g Bl L\ Papularia,
Rhinotrichum¥, Trichoderma %% o 5y BA IR Y BHEEE S5 817E - $hkEEHE 2
SO INERRTR » DGR RB 2 ik - N ERIPEE 2B A B ER— (3 3) o RISEER » $58
“HIERREZ B R ETREME Y B o Ll Aspergillus, Trichodermalk Humicola 845 7IHE o

FREBE RREEER B AT R EERE » —EBERFHE o Stover [T F{8 5 ik
KTEED & RSB R » WS P9 2 B (AR TR o (A B e RS FURTIR BB T » Sk fa R nl
» INECS B AR LKA B UL > R4 8 —18(H A 2 A » HUhE Bt 3L o BESR R MK Fa e &
RN IR 2R R M AR e > MEPK AL E RB AR » QIS — 5 AIRE o ARt
FER IR E AR RS R B N IR G & YK AL » (A A B > #EBNETE (I8 6) o
HEmEMEDFEERLIS (B4 RES) - BAMREEBRRGERUEDE  HEERERZ
Wk o BAEERRIEHNZ B E LA LB R R -
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ISOLATION AND IDENTIFICATION OF FUNGI

FROM RICE ROOTS AND THEIR INFLUENCES
ON THE RICE GROWTH

Y. C. Chang, C. C. Tu, and C. C. Chien

Summary

Seventeen genera of fungi were isolated from rice roots in Taiwan. They were
Aspergillus. Botryoderma, Chaetophoma, Cladosporium, Curvularia, Fusarium, Homo-
cocus, Humicola, Hymenella, Paecilomyces, Papularia, Phoma s Rhinotrichum, Rhizoc-
tonia solani, Scytalidium, Trichoderma viride and Verticillium.

The fungal genera and populations varied greatly between the 1st and 2nd crop of
rice roots. For instance, roots of the 1st crop rice harborred higher population ofCurvul-
aria and Homococus at the late stage of growth, whereas those of the 2nd crop rice had
higher population of Aspergillus, Papularia and Rhinotrichum. Botryoderma, Hymen—
ella, R. solani and Scytalidium were isolated from roots of the 1st crop rice but not
from those of the 2nd crop rice, while Chaetophoma and Phoma vice versa. The differ-
ence also occurred between localities : the Taichung area had more Aspergillus and
Paecilomyces and Chingsuei area had more Papularia, Rhinotrichum and Trichoderma.

The influence of these root fungi on the rice could be grouped into (1) retarding
the growth, (2) stimulating the growth and (3) no interference. The ability of influence
depended on the individual isolate of fungi concerned. However, it was concluded that
Aspergillus, Trichoderma and Humicola might play an important role in the producti-
vity of the 2nd crop rice.

Soils heavily infested with F. oxysporum f. sp. cubense are not suitable for the gro-
wth of rice. The greenhouse experiment indicated that rice roots could be penetrated by
this pathogen and resulted brown discoloration and the death of roots.
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