ISSN 1000-0933
CN 11-2031/Q

A d




L J: 4 A %R

«®'B
&9 (SHENGTAI XUEBAO)
vesmerns b 31 & B 128 20116 A (FAT)
B X

T HA I A 40 0 85 WA BB E A AL HOR T —— DA A B R R A oo

....................................................................................... & %,%—i@jﬁ,%%m,% (3255)
Y ST AR AR I 48 T T A AP BE SN G TSP v e e 7 H(3265)
BT B0 R R —— A B IRE B IBIA ] e WCAEHT, PH 7, /N, % (3270)
FEPLEITE ST A5 R 4D W T i T A B TG mfg e e vverer e g@ﬁ%’@zgf\p ,ﬂi%,% (3277)
o E AR IR AR I A RARACTR BRI R oo WORE,FRE K 3, % (3285)
) 78 K Ly i AN TE AT AR T G 2 A5 0 T cevvvneermnnnneeenni e SERE, FE#E AER, % (329)
KA A DI L LY BE YT cvvemeeemeemeeee KW F 204, T 40 (3308)
Z UL T RS BRI 09 PR JLE S A e IR, AT, F iR, % (3315)
5 F KT AR KRR T R AR T A B AT BARE K AL &% (3322)
AT 8hm A8 Koli =AM ARMEFE RN BRI 5 09 453 ooeeeeeeees Kk, XA, HIRA], % (3330)
R IEE A B LI Ao R M F RO R Y v e FlmeS KLM L 1 6% (3340)
Ph 5 AL AR AN ELELERREARRARRBEMGHrm o g, 5 B, HARD (3350)
A AKE AT R AR R R AT Rl 3 AP AT AE CO AR Rl oo

....................................................................................... ITHEMHE,FTE, I #E,% (3358)
Z @A P AL RANTE TR E T L LA F RS AR oo FERLE, A TR (3368)
AR F 3R B AL R IRBALAE B LS M AE S S eeereeeerree e ot Btk 3k Gk, % (3376)
DT LR kM £ RS CCA M wrrerrrrrreee ﬂﬁiﬁ,}% ﬁg’iﬂaﬂ ,g-; (3384)
AR & T BT A B L MR e Ko R, E RS (3391)
FUAIT T O A 0 IS R A B B o B oo F OO BRLE & (3399)
ABETTHTARBT SR GG rm e EEE EEfk AWK, Z (3415)
T RS/GIS A3 9% 8K £ 7 % 20 A TACBIBF K —— VAT 35 IR ANTE A ] wovveermeermmeenmeenee e

....................................................................................... p}y%f%’g @’fﬁ%%,% (3424)
BRI EIR TG v A SR e WA X E | MAE % (3432)
AT R UAG Ry 69 55 N B G B R T R R A A U T oo B OE,ENEFINLF (3441)
FEREBR AN TS RRIBSMALAGF e ZEE,EUW, ¥, (3451)
A EAF LIEE DGR F CudeZn RARGGHrA o w OWLE 4 EIRE L (3460)
T GIS 897 HAE KR E 5 R EEHPFAEFRHT -+ oveeemermeemenneeens G A&, GAE IR, % (3468)
R A AT XA B K E RSB F A H e x| B R PR, % (3478)
R B e Re At XA 4= 1% 3R W AU RGAR K 09 RALAF I VA VT I KR AL T ] cvvvnnnnnnnnnnnnnnannanaeaaaaanns

....................................................................................... ;g%*,ﬂﬁﬂ‘ﬁg’g& %,% (3488)
A AR LT AR T N4 % A A I o L BB B e X E R E X% (3497)
SRR RB AT T A A S G AR ARR BAREA ARG Yl e FEk, K (3504)
TR 5L
KPR EAR LA A F PGB ART T e HER,F&&E,F F,% (3512)
TR EHR
ALy Al 4 A AR SRS IRAF AR oo kEE B REY L (3522)
R B WA) RO DEM S48 2T ARtk £ &5 R AR AT BLRG B ofyeeevmveeenemesnnneeneees JESLH, R, R AR (3531)
FE R BB GG ATAEE] crreernereainii jﬁﬂﬁi’ﬁﬂ}g;ﬁ’gﬁg‘(ﬁ (3537)
S RAT IR AN A T LIRS A B A R W e BRETR,AS 4 AN, % (3543)
SR MLk B HE AL B v v vrr e i%%ﬁ@?,iﬂﬁ,%ﬂiﬂ:,% (3551)

BFIEARSECN 11-2031/Q # 1981 # m * 16 # 304 * zh * P+ ¥70. 00 * 1510 * 35 * 2011-06

ECEEECEEECEECEEEEEEEE

HEBEE: HRA WL « I 748 S T ——FE AR 1 AR K35 R 1030 8]y A A e o, 2% B 2% AnEg Bl ok, T ok
S, AT AR 2 L0, HDH: AR R Ee g i e = 358 ) B 3 7R 3 AR BR IEAE T £, B R R
By A BRRR

HERME. Bkt TESK http : //www. birdnet. cn  E-mail : dwk9911@ 126. com




e 25 2 i 2011,31(12) :3315—3321
Acta Ecologica Sinica

ZEATLITHRASEEMABEVHNRNERERE ZHHE

A, IR R e AT 2
(R TR MRS SRS, 27 650224)

. NS B 5 (Asylosia scarabaeoides) A3 H T ( Phyllanthus emblica) 3% AEES (Sida acuta) 55 5 Fh = B ITIT T 45 W 19
525 A AUH Ay B B A TR 371 Bk, NAE BRI 4 BIIERAE 0. 61—0. 92 Z IR, HLATA AP P A BB 9 43 B R R
B T2 (P<0.05) , ZKIEZFEE, WA B8 T 122 %R (Phomopsis sp. ) | #5558 % ( Bipolaris sp. ) F1 32 H 1 J&
(Alternaria sp. ) %5 32 N2 HIT, MR THIT A Y RN AE ZLHEE TR B8 24 4 14 25 th 8 43 25 15 2 i 8
LR, HABRXT 73 BEAIR E35 12.90% —50. 54% , P A: FL VA 3 21 A 1) 2 AR R (U Ik 2 AT 45 SR 3R B, 2 T UL T AT 25 A 1)
A B ZREERAS 1 T — b

KGR T T s AR B 2R 25 R s AR

Endophytic fungal diversity of five dominant plant species in the dry-hot valley of

Yuanjiang, Yunnan Province, China

HE Caimei, WEI Dagiao, LI Haiyan" , XIE Hongwang, HE Xiulan
Faculty of Life Science and Technology, Kunming University of Science and Technology, Yunnan 650224 , China

Abstract; Fungi causing asymptomatic infections in living plant tissues have been called endophytic fungal. They comprise
a diverse group of fungi and may protect their host plants against the insect pests and phytopathogens, increase hosts fitness
in extreme environments. In order to document the ecological relationship between endophytic fungal and their host plants
which grown in hot and dry stressed environments, the endophytic fungal diversity, the dominant fungi and their host
specificity of 5 dominant plant species ( Atylosia scarabaeoides, Azadirachta indica, Phyllanthus emblica, Broussonetia
papyrifera and Sida acuta) which grown in the dry-hot valley of Yuanjiang Yunnan Province, southwest China were studied
in present research works. A total of 371 endophytic fungal were isolated from 525 tissue segments of the 5 plant species.
The isolation rate was 0.71. The highest isolation rate appeared in S. acuta, it was 0.92, while the lowest isolation rate
appeared in A. indica, it was only 0.61. It was found that the isolation rate of leaves endophytic fungal was significantly
higher than that of stems (P<0.05) in the 5 plant species. Based on their morphology and the mechanism of spore
production, the sporulating isolates were identified to genus level. Non-sporulating isolates were identified as mycelia sterile
and sorted into different groups based on the colony surface texture, hyphal pigmentation and growth rates after two months
sporulation. The isolated fungi were finally identified to 32 taxa including Phomopsis, Colletotrichum and Alternaria etc.
The endophytic fungal richness of the 5 plant species was different. The highest endophytic fungal richness appeared in A.
scarabaeoides , from which 20 endophytic fungal taxa were obtained, whereas the fungi from A. indica were just 11 taxa and
showed the lowest richness. Each plant species harboured 1 to 2 dominant fungi. The dominant fungi of A. scarabaeoides
were Bipolaris sp. and Phomopsis sp. , the relative frequency was 38.81% and 14.93% respectively. Phomopsis sp. and
an ascomycete species were the dominant fungi of A. indica and P. emblica, the relative frequency of Phomopsis sp. was

12.90% and 40.24% , the relative frequency of the ascomycete was 33.87% and 17.07% respectively. The dominant

E€A : B TR A B3 450 B % 8 (KKZ0200726028 )
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fungi of B. papyrifera and S. acuta was Phomopsis sp. , the relative frequency was 49.25% and 50.54% respectively. The
results showed that Phomopsis was the dominant fungi of the dominant plant species in the dry-hot valley of Yuanjiang,
Yunnan Province, China, its relative frequency got a range of 12. 90% to 50. 54% . The diversity index of endophytic
fungal from A. scarabaeoides, A. indica, P. emblica, B. papyrifera and S. acuta were 0.77,0.62, 0.65, 0.82 and 0.90
respectively, and it was little lower than that of some previous reports from tropical plants. The diversity index of endophytic
fungal from leaves was 0.33 to 0. 64, it was higher than that from stems (0.28 —0.39). The similarity index of endophytic
fungal from the 5 plant species ranged from 0.483 to 0.757, and the highest similarity index appeared in A. scarabaeoides
and S. acuta (0.757), and the lowest similarity index appeared in A. indica and P. emblica, it was only 0.483. These
results suggested that the host specificity of endophytic fungal from the dominant plant species in the dry-hot valley of

Yuanjiang Yunnan Province, China was low.
Key Words:; dry-hot valley; endophytic fungal ; diversity; Phomopsis sp; similarity

R A AR LT S SR LA 335 58 1 — 5 B TR B B A T T AR I 4 VR A% B N &R, AN 75 A8 )
FHLH I R E R G L R 7E A AR B L LA 150 T3 Rl i H h— R 43 D A A BT 11 5 2
FAAE™ L BIHRATR IR, BA KRS T G G R AR R N A B 2 RE P AR 4R AR, SOR
O3 G TR LT ARFT AR B b AE A P9 2E BLTR 22 RE PR (AR DGRBS SR, F AT DG B® E AR A P A FLTE
ZREPERIIT ST TAEARXS B0 AL 2003 4F— 5 5 T BV EE R 7 -1 543 00 DA - 52 9 IR 7o 16 2 A A 258
R 17 B 24 FREY) 9 LA AR IS RGE

25 B CTL A 23 2 3 ] 23 AR 0 T AN g i ML AR R L TR i) N B R A AR
JUE BN R E s AR SR 2 — . HE, A G T AT A AR Rl AR A s R kR R K
AT, MR BRI B 2 RS A RS A0 S A N A LT 2 R
R A2 DRI S A0 R WA AT 48

BTN = B ICIL TR &R G A TR BERESE 5 Ml WAR Y 25 0 N A LR HEA T 03 1 Al Ak A
P EEE , BTERR B T AR 5% AN B N A= FLTR B RE TS LR Wb 22 R B A 25 o A LA, Dy ik
— PR SE TCUL AT 4 1l DXAE ) N A TR 1 A 25 D e A T FRanl A R I A2 e IR 4 RR P O T At
LB
1 #REFZE
1.1

R TCIL T BT S AL T = B A8 Th e A8, B R 2 2R A 1), VLY g S A L &R AT, R 2500—
3000m , 8 A P4 R 2 XUFH 78 XU B XU, el ) 2 Ak T R 52 DX ) 8 DRI, b T e 28 (A5 TR e (4] 498 L DA T
TR BAVRAAE BT A B . SRAE SOTTTEIUA 2% 7 T OCVL TR 45 B RS 7K, 4RI (700—900m ) , 48 JXUAK 1
W, J& P TR U . AR IR 23, 7°C 2 H IR 4T 28, 6°C L & H (ki 16. 7°C , =10°C B4R BUR
4 8710°C AR ¥ [ 7K i 805mm, H iR 2= (5 81% , 4F 2 28 K 4 2750mm, J2: FE K i 3—4 A, 4F 39 A1 XTHE
J#69% ™,

1.2 fEYE

L U (Atylosia scarabaeoides) EVWR( Azadirachta indica) A H T ( Phyllanthus emblica) ¥} ( Broussonetia pa-
pyrifera) FIEAERR(Sida acuta)5 FAEYIFEAT 2008 459 H R T = rg A ol LB i H 4y

KHETTE AE S0m® HEH L, B3Rl Py REATL I (g R AL AR 10 B, B9 T 3 Br 2—3 4FAE Al A i i 2R B i
FEJG S RV A SR A b W B AR 2 ] S 3 4 °C VKR PRBUTTE 2d WAL BRSEES
1.3 WARRR &Ll

AR PR it P AL 15 Bty A i i /N 2R BPE A RK T e 13 3 T AR e b AT R T B < 44
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TR T5% PR 2min JCH K MHPE 3 YK ;25% 9 NaClO ¥ YL 2min JCE /K vk 3 W, & T LHE1EL k-
W K4y, KR MTH R R BFEM BT AL 0. Semx0. Sem [ F Bt , WEEFIAEPIAE & BEVLIEHL 54 425 Ff0 54 4~
M E] PDA Pl b, BT 27 CEIR B IR A8 b BRI 5 5% 3—30d, B R ULEE, & B S8 Ji) A T v s, Dl
W TG AR, 22l Ab 5 A3 B P AR ELRTAE R
1.4 WAERERMEE

L RS R (U5 T W (| 227 & 11 e (D ) e~ AN N (0 0 s v N Bt R R = S
WATHR IS IR O IR A 7 UG O, 7 A5 4 IR i AT 5 . SR A R IS AT AS 77 18 1% TR R DU AR B
DRI R THTRAAIE | TR 22 060, | DA 2226 R A S TC R SR B TR 4
1.5 SEitatriik

DAY A TR ) 3 B A% T L A ) 2 2 b PN A TR 1 = R B R L AU a2 2 H AR YL AR 17 A X
GBS AT LA A ) 2 R SRR Y A RO, A B LR AT

X 1 b o 7L 250 i 8 e

‘ ‘ e
MRS Bobisg o ) = TR R LA

5 FIAE I PN AR TR 1 43 B 0 R 5 25 N A LR A3 SRR 22 ) 1Y) LR T SPSS B 3364 T ¢ ke, X P<
0.05 FfIN 25 3,

ZREMEIREL () AT LA BRI ) P9 A ELRE R 2 BRI 32 Shannon-Weiner 48580 208

H =- Y P, x InP,
Ko, P, RS0 AR TR 0 TR A A N A FL TR TR AR A 404K
FIUE R B CS) 7T LA A PRI 22 18] 9 2E B R R LA AR R B, 3% Sorenson REXAITE N
CS=2j/(a+b)

o7 R PR Y I R E A Y 9 A LR R 2B, o SR P9 AR LR R 2R b S T — R Y A B
iRy
2 #R
2.1 WAEHEWED S

ME R R G EVBURAH T AR 5 FoTil T3 A 1 525 A2 30 B 8 AR |
T 371 kA3 B AR 43508 0.62 0. 61 .0. 77 ,0. 62 F10. 92, F-H 0 B Ry 0. 71, Hb # 6 Fa N A= B 194y
BIREE ,ON 0,92, T HE 4 R AT 76 0.61—0.77 Z A (£ 1), £ SPSS K480 br, 15 1
P=0.043 , HI N LUK S FRA Y R P AR BB 119 53 B A0 3 0 BH S 5 25 N A TR 19 40 B AR

x1 SHTFRASEYNEERND BINE
Table 1 Isolation rate of endophytic fungal from 5 plant species of dry-hot valley

HAPEL [LlZ3¢ SY R

T EAEY g Tissue number Strain number Isolation rate
Host plant Family nf E &it nt: £ &it nf ES &t

Leaf Stem Total Leaf Stem Total Leaf Stem Total
LR T A scarabaeoides  WEIEAEF} Papilionaceae 54 54 108 39 28 67 0.72  0.52 0.62
ENBE A. indica FiA} Meliaceae 52 49 101 32 30 62 0.62  0.61 0.61
It B. papyrifera Bl Moraceae 54 54 108 43 24 67 0.80  0.44 0.62
HHT P. emblica K Euphorbiaceae 54 53 107 47 35 82 0.87  0.66 0.77
HAERS S, acuta HRZERL Malvaceae 54 47 101 58 35 93 1.07  0.74 0.92

2.2 WHAEREMA R
2258 NS PV A3 B AR 2N 371 RN A BLEE 43R T U5 S BB ( Phomopsis sp. ) &G 78 R ( Bipolaris
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sp. ) MIZCEEMLIR (Alternaria sp. )55 32 2R on (£ 2) . Hi 90 #RATCHIZERE, & T 3 AR A LIk

BEA, HoE 281 BRHP A 241 BROMENEE 40 ¥R 2214

5 FRE ) T AR 0 N AE LR S FER A N AR (], P ol S e Y AR BT AN S IR £ A 20 Fl I ER AR
/D AT B, T R R B P A R I R R U2 SR R R X 43 S Ry Sl hy 38. 81% FI
14.93% , EISURIAHF RS TR 9% 08 AU ZE s 85 m AR A B 2 iR 2ok 17 12, 90% , A 1 2 35 5]
40.24% (3% 2) o PRI LRSI DL AT Z A ZE SR @ , AT 43 B 033 70 3R B1) 49. 25% 1 50.54% . MDA I
5N LUE R S8 R R TT I T R AR A Y h A A (1 N A BL B 288, O 25 Al 25 i rh i A 3

HE G AR MR A H PRI EEAERS 5 R N AR B 2R FR B4 0. 77 .0. 62 .0. 65 .0. 82 Al
0.90, WAk ,5 AR F PN AE B I ZREEFE 50 (0. 33—0. 64 ) #RBA 5 75 TRE M AR 4 25 vh 9 2 B I 2 RE

F5%0(0.28—0.39) (%2) .

R2 THRUSEYNERFRNENIEREMSEEH)
Table 2 Relative frequency and diversity ( H') of endophytic fungal from 5 plant species of dry-hot valley

PN A LB B AR 43 5 35 % Relative Frequency (RF=1% ) /%

P SEh EIbE Hoh T LR
AL A. scarabaeoides A. indica B. papyrifera P. emblica S. acuta
Taxa papy
N T N L O

Leaf  Stem  Total Leaf  Stem  Total Leaf  Stem  Total Leaf  Stem  Total Leaf  Stem Total
Aspergillus sp. 5.97 1.49 7.46 — — — — — — 3.66 — 3.66 — —
Ascomycetes — — — 29.03 4.84 33.87 1.49 — 1.49 17.07 — 17.07 4.30 — 4.30
Alternaria sp. 1.49 — 1.49  6.45 11.29 17.74 — — — 2.44 — 2.44 — —
Bipolaris sp. 1 8.96 4.48 13.43 — — — — 1.49 1.49 1.22 — 1.22 1.08 1.08
Bipolaris sp.2 11.94 7.46 19.40 — — — — — — — 1.22 1.22 1.08 1.08 2.15
Bipolaris sp. 3 2.99 2.9 597 — — — 1.49 1.49 — 1.22 1.22 1.08 — 1.08
Botrytis sp. — — — — — — — 2.99 2.9 — — — — —
Catinula sp. — — — — — — — — — — — — — —
Cephalosporium sp. — 1.49 1.49 1.61 1.61 3.23 2.99 — 2.99 — — — 1.08 1.08 2.15
Cloeosporium sp. — — — — 1.61 1.61 — — — — — — 1.08 3.23 4.30
Colletotrichum sp. — — — — — — — — — — — — — 1.08 1.08
Clasterosporium sp. — — — — — — — 1.49 1.49 — — 2.44 — —
Fusarium sp. — 1.49  1.49 — — — — — — — — — 3.23  1.08 4.30
Gilmaniella sp. — 1.49 1.49 — — — — — — — — — 1.08 — 1.08
Hendersonia sp. — — — — — — 1.49 — 1.49 — — — — —
Ovulariopsis sp. — — — — — — — — — — 1.22 1.22 — —
Phomopsis sp. 1 11.94 1.49 13.43 4.84 — 4.84 26.87 5.97 32.84 12.20 18.29 30.49 19.35 19.35 38.71
Phomaopsis sp. 2 — — — — 6.45 6.45 — — — — 3.66 3.66 — 1.08 1.08
Phomaopsis sp. 3 — 1.49 1.49 — 1.61 1.61 14.93 1.49 16.42 2.44 3.66 6.10 9.68 1.08 10.75
Peyronellaea sp. — 1.49 1.49 — 1.61 1.61 — 1.49 1.49 — — — — —
Penicillium sp. 1.49 — 1.49 — — — — — — — — — — —
Rhinocladiella sp. — 1.49 1.49 3.23 3.23 6.45 — — — — — — 2.15 — 2.15
Rhizopus sp. 4.48 — 4.48 — — — — — — — — — 3.23 — 3.23
Septonema sp. 1.49 — 1.49 — — — — — — 1.22 — 1.22 1.08 — 1.08
Sirodesmium sp. — — — — — — — — — — —
Stemphylium sp. — — — — — — — — — — — 1.22 — —
Trichocladium sp. — 1.49 1.49 — — — — — — — — — 0 —
Trichoderma sp. — — — — — — — — — 1.22 — 1.22 — —
Trichothecium sp. 1.49 1.49 2.9 — — — — — — 1.22 — 1.22 — —
Mycelia sterile 1 1.49 4.48 5.97 6.45 12.90 19.35 13.43 1.49 14.93 7.32 9.76 17.07 7.53 5.38 12.90
Mycelia sterile 2 4.48 5.97 17.46 — 3.23  3.23 1.49 17.91 19.40 1.22 3.66 4.88 3.23 2.15 5.38
Mycelia sterile 3 — 1.49  1.49 — — — — 1.49 1.49 2.44 — 2.44  3.23 — 3.23
ZHAE

0.47 0.39 0.77 0.33 0.36 0.62 0.43 0.28 0.65 0.53 0.37 0.8 0.64 0.38 0.90

Diversity (H')
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2.3 FHYINAE ECR AR TE R L
M3 LA 5 R PRI A R o A TR A AR PR R EUPE 0. 483—0. 757 Z ], & v U 5 B4
R RR I R B R =, D 0. 757 , T ENAR-5 A H 7 HOARUIE R B IR, O 0. 483,

x3 SHTHRASEDNERRMBUERE
Table 3 CS of endophytic fungal from 5 plant species of dry-hot valley

PR b Fi KT SR
A. scarabaeoides A. indica B. papyrifera P. emblica S. acuta
AT A scarabaeoides
I A, indica 0.533
W B. papyrifera 0.563 0.583
AT P, emblica 0.649 0.483 0.581
BAERE S. acuta 0.757 0.621 0.581 0.611

3 itig

M= FTCIL I A 5 B WAEY) b 30 B 3 ) AR LR 371 Bk, VAR BT ) 2 B ARRAE 0. 61—0. 92 2
[1], 5 CL T ) — LA b DR A P A LR A 43 B AR AR AR, T P A L1 4 B A% h 0. 806, T
AR A 0. 8110 EVEE ¥ T 545 IE AN T 95 bR 0.93 F10. 8617 33X U I STVL T #uf 43 hiE 4 vh A
FEMAM Y FENAEER, A, BTSSR s Jo VLT #2588 Y i P A B Y 2 B AR A B R s T 2R
(P<0.05) , XA RES TR AR i i L SRR 28 A i K R SO PR, B0 B il 7 — R E AR T &
ERS VLR P

ZUE 371 MRNE R T 32 DM HIn (3R 2) o Hh L2 5% & (Phomopsis sp. ) (A HE L&
(Alternaria sp. ) . ¥ & #0J& ( Colletotrichum sp. ) %5 J& iy Ho X AH ¥ % UL B9 Y A ECR R IR S R
( Peyronellaea sp. ) JGAESE TR E ( Trichocladium sp. ) FNTA: 2R B 55 & ( Septonema sp. ) SEME/D UL AFR 2
A LU Y $U2E SRA TO VLTI A A ) o3 A B ) I PN A LT, DI Bl el A A A 1 25 rh 43 e A5 31, L
WS FERI P E A 3 DR, o8 T —E YR 2R, IAh 0125 85 R I 2 TV T I A A
PN A TE 5 FhAE ) b HA X 2 BRI T 12, 90% , M4 F BT AR FE rh EE 2R Gk 49. 25% il
50.54% , ZHi, 25 5B 8 ( Phomopsis sp. ) W84 B #3808 DL O 34 0@ 720 RIS T ah R A
AR P 2k L RR 7 3k U B DL 25 i L R L e P 1 BRI, T BB T A A IR BT A S 1Y
S NIRGE NSy B GAENE T A AGRR I E , ARy A 20 R R v 0028 R 5 e B 2
[N 7 — A B A B 5C &R R o N AR LR AR L TR R B K Ak G, TN A LT AT RE R G A — 2
A YR E EAEY 1S8R AR AT SALIT P RIS SR A Y e B A O B 3R 0 A 1 i SR 3 i g A
PIRBTR R T, 2S8R UK S B A A P R PR 1 25 OR B 2 MUK A — 20 oY TAE h AT R
5, Tﬂﬂg%?@(Pestalotiopsis sp. )x%ﬁ‘it%ﬁ%ﬁﬂ%#%miﬁmz” ,Eﬁ?&ﬁﬁ%@{l?ﬁ‘ﬁﬂﬁ( =
FAREMIEL) /M F (Jatropha curcas) WIS A LR X A0 BEARRIB ] 27. 5% 2, SR, FEAF 52 R B0
AEia s R 225 0 R 2E R BT UL T A A AR Y 5 H B T IR A A ) O e R AR
HH X R 2, A TrdE— BT,

55 Suryanarayanan %7 X EJJ R G B AN A B P9 2E B 2 REEE IR AT SE S5 SR — B, 2 ITiL T
T AEY N A B 2R AR, Z AR BUEE 0. 62—0. 90 2 [a] | BH A T E 4R il H e P s XA,
Paulus 25 % 18 WK HAGHE FAK 4 Fh i WA N A B 1Y 2 REPEFR BU7E 2. 96—3. 76 2 [A], Suryanarayanan
AU R S NP R A A LTS AR AN R A AR BB 2 RE PR B 1. 67—2.6 Z ], 48K T
AWFFER MG G RS IRk 0 B N AR L TG IR B b A K G BN A T bR L mT RE B 200, TC 28 R T
PR A B 3 R E ikt — P S BRI AE R 2RV RE S LU S PR AR . 7EA S s b AT B
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FHH DNA P90 53 Ak o3 it ity 7R DNA I Fr 46 o AR TR ik, LA SR 1) 1) S e AT 45 A 00 Y
BT I ZREE

A B AR UL TS5 5RO B T AT TS ENBR A A BLR A AR AE R BUN T 0.5 46, B R 22 1]
PN A LR A AR AR 3 , R S ALY N R E R AT £ — R , x5 Suryanarayanan %[7] it B[
TR AR B A AR R i e — PR HRE — 2K
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