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T AFEH AR, A EE 2 KRR Sl 1 SRR
H (AR “SCHEL”, W4 1 467 m, 103. 917 15°E,
23.563 11°N)FISC I 2 5B 1 (T Bk SCHENL”, 4K
1459 m,103.935 60°E,23. 558 31°N) 2y 5 4F A= Fie
A FRTALAR TR S . 1 A7 A R AR e (TR SR
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FES EAE,2005 45 5 7 PR AE ST ST R
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Tab. 1 Diversity of NTF from the soils of eucalyptus plantations in Wenshan, Yunnan

55 i BRI AMAEL
g Sk T Al 3o T Al forii = /%
(2004 4F) (2004 4E) (2005 %) (2005 4F)

A conoides 3 14 12 5 4.91
A elegans 13 5 2.59
A . gephyropaga 12 3 3 2.59
A . musi formis 3 7 1.44
A. oligospora 40 37 48 22 21.21
A. sinesne 5 3 1.15

A sphaeroides 3 16 7 7 4.76
A. thaumasium 59 41 43 33 25.40
A vermicola 20 33 7.65
D. clavata 3 2 2 1.01
Da . candidum 12 4 11 17 6.35
Da . drechsler 58 8.37
Da . ellipsosporum 58 8 4 5 10.82
Dr . dactyloides 2 2 0.58

S. dadra 6 0.87
S.sp 2 0.29
N 292 169 149 100

H’ 1.91 2.00 1.91 1.86

A. : Arthrobotrys ; Da . : Dactylellina ; Dr . : Drechslerlla s S. : Stylopag ; N : FP A FHIANMAEL H - ZREMH 85

B 1R 13 2 B S ST B 2 4 R 4
BRI BRI O SOk T FEHL R &
25 MBI T T RO . R A SCH T
2004 ,2005 4F-ff 4 B 4 R LI 1) 2 RE PR B R
1. 91, A A8 Ak R 1) EL A, A G /N %o HER:
BRI 7K B Bl A it JE A8 Ak , 100 BA et 40 P v
RS R X 4l £ 2 E TR 4 A I 97 TS

FESSCHE T, 2 a TR 45 R BoR i 4 R
T 22 BEPEFE BICAR e T 0T HRURE 1l . o) i b Ay
P A BB 7E L i — BT A2 0. 13 h? 19464
MR A 2005 4FE A FL I 2 AR EUE L 2004
AR, (RN BERE M 14 175 250 R 2 Gt . AN g 156 B
R R PR X 2 4t L TR 0 A1 AT 67 TR

A 3 o 45 e ) 1 2 B T AR A AP 1Y
S3HT, AR (3R 3) Wl B VR AR DL (B o s PR SR |
(2005 4F) 5 HxF B SOk 1 CK (2005 4F) Z [A], 3¢
F2 11 (2004 4F) 5 Howk B8 SRz 1T CK (2004 4F) 2
fi], AHRMEL R Rk 0.96. FHR 43k ke T K Hxd
MM Z 8], SCHE 1 (2004 47 ) 5 HAT b SO 1 CK
(2004 4F) 2z [8], SCHE 1T (2005 45 ) 55 Hoxk B b SOhs
Il CK (2005 4F) Z 8], A MEH A 0. 85 F1 0. 81.
7 ] — b v il B 4 L LR AE 2004 4 F1 2005 4F
[1] A RRE VR AU AEDRT AR . 285 SR 58 4 3R WA I
B Rt B RV A5 AR H AL, B AN R
B 5 ERF (] R4S | A ) B R BT P B 2R LR 1Y)
FETR S5 P AEAS BT b A2 AL
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Tab. 2 Diversity of NTF from the soils of control sites against to eucalyptus plantations in Wenshan, Yunnan

55 i R AMARL
i M TCK SckEIICK Sl TCK 3ok TTCK Kt/ %
(2004 47) (2004 4F) (2005 %) (2005 4)
A conoides 13 4 10 18 5.59
A elegans 27 4 3.85
A . gampsosporum 3 2 0.62
A. gephyropaga 5 3 0.99
A . musiformis 4 1 9 5 2.36
A oligospora 50 13 31 47 17.52
A sphaeroides 4 9 7 2.48
A superba 4 0.49
A. thaumasium 60 56 34 45 24.22
A . vermicola 33 32 8.07
D. clavata 14 4 2.24
Da . candidum 20 2 6 3.48
Da . drechsler 55 15 8.7
Da . ellipsosporum 60 54 7 9 16.15
Da . letospora 4 3 0.87
Dr . dactyloides 5 2 0.87
S.dadra 5 6 1.37
S.sp 1 0.12
N 423 198 121 143
H’ 2.04 1.94 2.09 1.77

A. : Arthrobotrys ; Da . : Dactylellina ; Dr . : Drechslerlla; S. : Stylopage ; N : T R AMEE H . 2R 5L

alh
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T
Fig. 1 Diversities of nematode — trapping fungi in eucalyp-

tus plantations and their control sites

Hardit "2 A 14 AR T 304 0 1 22 Kk 52
TRESH AR LEA 2 a WIRHES R, W20 R
TE 4 AFAE RS AFA AR AR R il B2k U B 2
VAT BA . B AZ A, AL b RS T 288 T ) 7 1 2
AR ARIL K. BT S a 5 RIS BL AT A i —
A B A BRI BRSSO R
2R E AT O, TN 2 SRR % 31 15— 5 4F
FRJG AR PRIF S 25 FU AR , S Bl AT 2 i
FLR AR 23 TAEE . AEM AR 3 P 4l
AR RE R WAL BRI —
BTN RZ —.
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Tab. 3 Similarity indices of nematode — trapping fungi communities in the soil of
eucalyptus plantations and their control sites in Wenshan
R FEE A ISR R(ST)
SCHE T (2004 4F) — 0.85 0.67 0.67
3CHE 1 CK(2004 4F) — 0.52 0.42
SCHE T (2005 4F) — 0.96
CHE T CK(2005 4F) —
A I (2004 4F) — 0.96 0.60 0.47
AR 1T CK(2004 4F) — 0.67 0.44
SCAE T (2005 4F) — 0.81
SCHE 1T CK(2005 4F) —

2.3 AEHREMAPHEEHERNSEFYE Dactylella J& 3 ™, Drechalerella J& 1 % i #F
TEREXER A SCIUA R AR AR L RER 2y B S8, & A oligospora , F OF {4 19.6% , H 4y 2.08.
AT TR R TR X S AR P Y 3 A DL M3 AFEAREREARE) AR 2B T 8 Rl kiR
ERGR4) R N T AEEMARA B 3 8] B, B T Arthrobotrys J& 4 DT, Dactylella J&
10 Fp L R J i, KA Arthrobotrys J& 7 1 Fh, 34, Drechalerella J& 1 1Fh ALBFPE A thau-

R4 TREMREMKIREFHREREFRNYMSHFE

Tab . 4 Diversities of nematode — trapping fungi in the soil of plantations with different aged eucalyptus

55 @ RN
i /%
A1 A% 3 i 7

A. conoides 23 11 2 10.37
A. elegans 17 8 10 10.01
A. gampsosporum 1 0.29
A. indicum 1 0.29
A. oligospora 30 33 11 21.32
A. thaumasium 24 49 21 27.09
A. superba 2 3 1.45
Da . candidum 17 6 8 8.93
Da. ellipsosporum 10 19 8.36
Da. leptospora 21 1 5 7.78
Da. lysipagum 1 0.29
Dr . dactyloides 8 6 4.04
N 153 115 79

H 2.08 1.63 1.86

A s Arthrobotrys ; Da : Dactylellina ; Dr : Drechslerlla ; S : Stylopage s N : FFE RIS H - ZREMETE S
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masium , 3 OF {4 42.6% , H N 1.63.

M T AFLERERIARE) SRR A BT 8 Rl B Lk il

B, P ET Arthrobotrys J& 5 D8, Dactylella J&
3R AL TR B AL thaumasium , Ho OF 15 N
26.6% ,H 9 1.86.
2.4 TEEFWRSW  DE T SCILFR AR
X BEREHL 2004 ~2005 41 585 SRR 0L, 4038 N,
P, K RAVUR G 4559 (3£ 5) Btk +
BRI 4 FE SR o TR L A 0T B A At
WAL SCRE 1 (2004 4F) 9 N, P, K KA LT i
I3 0.13%,0.09% ,0.34% F13.20% ; 1
HOXT IR SCR% T CK (2004 4E) B9 N, P, K & A B
SEME, 8K 0.15%, 0. 11%, 0.42% FI
4.43% AL SCHE 11 AP Ol dn itk , H 2004 4F
N, P,K KA BT & 55053 51850, 14% ,0. 11%,
0.32% F13.36% . X H& i SCHZ 1 CK (2004 4F) B9
N, P, K KA B 5 & 5 BORs s, 4390 0. 16% ,
0.13%,0.45% F1 3.96% . X —HFAE 2005 4E 1
A v R ANk, RIAGAR AR 1 388 1 5 TR AR B I A T
FOXT e, LR R 25 5 5 8 I TUE 1L

U [ —FE L 2004 41 2005 4E A5 TR0,
RIS HEHL 2005 4F ) 33855 F2 KR T 2004 4F
HE SR, BPREAS RAE A  HIEE R E TG
PSR T (2004 4F) B N, P, K KA BT 4
B 0.13%,0.09% ,0.34% 1 3.20% T [4&3]
20035 4E119 0.08% ,0.05% ,0.19% F1 2. 43% . £ H
SCRE T S S AN it , H 2004 4 N, P K &AL
JET A R A i E 0. 14%, 0. 11%, 0. 32% Al
3.36% R[] 2005 4/ 0.07% ,0.06% ,0.21%
F12.67 % . % HEAT b A0 175 0 A i T 0k, Gk B b, SC
Fie T CK(2004 4F) i N, P, K KA B R &0 500
B 0.15%,0. 11%,0. 42% F1 4. 43% T [ 5]
2005 514 0.14% ,0.09% ,0.39% Al 4. 12% . X I
HiSCHE [T CK (2004 4F) 1 N, P, K S A LT & 45
B H 0.16% ,0.13% ,0.45% F1 3.96 % T3

2005 4EH9 0.14% ,0.09% ,0.36% F1 3.67% .

SRR 2005 4F 1978 77K F E 2004 4R
(XA T T B AELRT LU H AR R 38 i) B oK
ST R A SRR T R b, 15 B AR DA A
WA PR E SR TR R SR T N, P,
K KA LT 5T 5 43 BT B B 4300 A 38. 46 % ,
44.44% ,44.12% F11 24. 06 % . 1 FEXT BEFE My SCH%
1T CK H N, P, K B A HLITT 5T 53 50T R e 43 53
MM 6.67%,18.18% ,7.14% F1 6.99 % . FfHb SCHE
11 3 75 2K P B[R] R B G ARl SC
Fe Il CK B9, e b S 119 N, P, K AT BLT
JEARE A HCT B e E 43 50 A 50% , 45. 45% , 4. 38%
F120. 54 % . i HXF R SO [T CK7 i N, P, K K
A BT T L 43 B B 2 430 R 12.5% ,30. 77,
20% F11 8.26% .

bt B M2 B R L TbK - SRR
ARBUAE THISE, K AR AR T S b 978 IR 0 5 i
AR K, 4 N B Fb7E 0. 12~2. 54 g/kg Z [A],
SEEIA 0.51 g/kg s M N T b + 184 P i L
F£0.02~0.91 g/kg Z 8], F-¥18 0.17 g/kg; KM
N TARHE 1484 K i FL7E 0.13~21.35 g/kg 188
FlZ 8], 250 15. 46 g/kg. AT AR 2 i 11
(7K 305 P o, 2 B AN AR 4588 iR 1k
(TR . S S S IR ST T P R b+ R
G3AROL, IR 13 N OKOF- &, £33 p ™
FlkZ K A T2 AKCF A BT & L K4 A
23~42 g/kg, J& KT SRRSO B ST T i
B A B M A g, e AR N M
TIPS B AEA AR R, 13
PUST 2 I BT Ak i 1] . R N bR + 3 4 N
MG EE 2 AFETFUR NI, 250 5 R0 dksE TR
). 5 FRBER A LI, A5 45 R R W %
L N N e R 0 S I N v S A s R
o X HERE A

®S5 XLEMMEEX Rt LEPE N, P, K RENRRES#

Tab. 5 Content of N,P,K and organic matter of soils from eucalyptus plantations in Wenshan, Yunnan

%

Bl 2004 4 2005 4
e e el HHLT 2R e el AHUR
SRR T 0.13 0.09 0.34 3.20 0.08 0.05 0.19 2.43
T CK 0.15 0.11 0.42 4.43 0.14 0.09 0.39 4.12
bl 0.14 0.11 0.32 3.36 0.07 0.06 0.21 2.67
SR T CK 0.16 0.13 0.45 3.96 0.14 0.09 0.36 3.67
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25 TEEFNASHRERERESHFERMEX
AR R NP K A LB
i A R R R AR A S A, R B
P IX 4 FE IR T SR A W AR

S

BEIEHKEKR (R 6), MAKHHRMEHEES N,
P, K ALk o 25 AR G R 2 53 - 0. 38,
0.33,0.35F10.59.

Fo TEEFSHARLARERSHEENMEXMES

Tab. 6 Correlation analysis between soil nutrition and diversity indices of nematode — trapping fungi

x(HHEESR) y LIPS EyE HRRE ()
N HIHZEE y=1.1318x+1.798 4 0.38
p HH A y=1.2542+1.828 3 0.33
K FL Z R y=0.37452+1.8172 0.35
AL HLH 2 y=4E—052x+1.9216 0.59

Gray[lo}ifﬁ]ﬁT T EFNS N,P,K X TF&
2 BB 0 A1 B2, R B A5 AN R 2R 2SR A A
L D E IR T R AN R T SR ER 0 A2
W08 SR B SRAN 1=y, T T BRI ) o 28 £
HErp B SR T BRI F A R 6 KB
R LB Linford 2517 IS 2244 3 A
FIHLITT A B, £ H ) 28 B s 3G () B 25 35
IR B R LR A P AT R ok AR
28 BRI, I B A T B LR B I AR 2R
AU TRIFFE AR N T AR - SR W 2 e A 2540
AR S RIE F IO R |, R = 240 7 R [ 2R
P 5 OO B A G, DA T i 2
WEAROC, A At 5 HOREA B E AR . A
5T 25 R R W B 4 e L IRIE ) = i R 8
Hh 2R

S 3k :

[1] SHIVA V,BANDYOPADHYAY J. Eucalyptus-a disas-
trous tree for India[]]. The Ecologist, 1983, 13(5):
184-187.

TRy sy, XA, R B LR E YAy (M]. de L
Hh ERE R R, 2001

LI Y,HYDE K D, ZHANG K Q. Phylogenetics and
evolution of nematode-trapping fungi (Orbiliales) esti-
mated from nuclear and protein codinggenes|[]]. My-
cologia,2005,97 (5):1034-1 046.

e N R FNE AR . GB7857—87 +- 44 #L I i
FEELS]. ALaT b E bR At , 1987

e N RAEFIE AR . GB7173—87 384 A
[ST. L5 bt ik, 1987.

(6]

[10]

[11]

[12]

[13]

[18]

HhAE RN Ol . GBIS37—88 - M Al il
[ST. b5 bR kL, 1987.
A R LA E RO F . GBI836—88 - 44 il 5
(ST bt bR Rk, 1987.
ODUM E P. Fundamentals of Ecology[ M]. 3rd ed.
Philadelphia: W B Saunders Company, 1971.
SHANNON C E,WEAVER W. The mathematical the-
ory of communications[ M ]. Urbana: University of Illi-
nois Press, 1963.
GRAY N F. Nematophgous fungi with particular refer-
ence to their ecologyl J]. Biol Rev,1987,62:245-304.
PERSMARK L. Ecology of nematophagous fungi in a-
gricultural soils[D]. Sweden: Lund University, 1997,
104.
HARDIT T W. The influence of biophysical environ-
ment change from natural forest to eucalyptus planta-
tion forest on insect family abundance and its diversity
[J]. Buletin Penelitian Hutan, 1997,61:59-76.
B 0 I . b b DX 3SR e 4 AR
TR TR 1 R0 S oA (1], A W a4l
1999,26(2) :81-85.
Bk RN SRR N bR R IE )RR AE B HL g
[J]. 7K LA FFiE 4R ,2005,25(3) :25-28.
Thys A B, B )T PR R AR R AR L
ST L 3EACR )], 3L R, 2005,2:53-54.
BRME, SRR A ARTE . WIER 12 SA AR L L
JIMBTFEL] ). Aol B ,1999,35: 118-123.
LINFORD M B, YAP F,OLIVEIRA ] M. Reduction
of soil populations of root-knot nematode during de-
composition of organic matter[]]. Soil Science, 1938,
45:127-141.
B S N 37 N 7 BN 3 N 7 R 4 €



108 R RAEAAR (A RBA ) 55 30 &

YIZEBER A A A (] A B MR B 2441, 2000, 20(3):188-191.

Diversity of nematode-trapping fungi in soil of eucalyptus

YANG Hao-ran', YANG Dong-sheng?, ZHOU Jun-pei, MO Ming-he?
(1. School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China;

2. Laboratory for Conservation and Ultilization of Bio-resources, Yunnan University, Kunming 650091, China)

Abstract: The distribution and species diversity of nematode-trapping fungi (NTF) in soils of eucalyptus
were investigated. Totally, 18 species falling into 4 genera of NTF were identified from 420 soil samples of eu-
calyptus in Wenshan, Yunnan, collected in 2004 and 2005. The abundant species were Arthrobotrys thaumasi-
um and A . oligospora with the highest occurring frequencies as 25.40% and 21.21% respectively. During the
2 years, eucalyptus planting was not found to affect negatively on the species diversity of NTF, but easily re-
duced the contents of N, P, K and organic matter of soil. In eucalyptus plantation, NTF showed high communi-
ty similarity in adhering regions but more change was found in different sampling time for the fungal commu-
nity in same place. Diversity of NTF was positively correlated with the contents of N, P, K and organic mat-
ter.

Key words: nematode-trapping fungi;fungal diversity;eucalyptus
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Stabilities of live attenuated oral poliomyelitis vaccine

SONG Xia, DUAN Wei-guo, QUAN Wen-qi, HUANG Kai,ZHANG Xiao-li,
ZHANG Yun-kun, XIE Min-xue, XIE Zhong-ping
(Chinese Academy of Medical Sciences, Peking Union Medical College, Institute of Medical Biology, Kunming 650118, China)

Abstract: The influences of temperature, freezing and melting repeatedly and cold-chain transportation on
oral polio vaccine (OPV) were analyzed. The results indicated that the titers of OPV had no obvious changes
after being put at 37 C for 3 days,25 C for 14 days and —20°C for 36 months, and being freezed and melted
for 35 times, respectively. The titers had no obvious changes under the cold-chain transportation. The stability
of the liquid form is better than the dragee candy form (¢ =3.204 3,P<0.01).

Key words: poliomyelitis virus, live attenuated vaccine;stability



