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## (Ranidae) AEBEL KB, B E K
T, MRS 2200, FEME B SRR s SRR R S B ARE
FI R, 250 J§ 670 Fh, T4&TER, T R 24
J& 404 Fh; kR 29 260 Fh, AR AR REE
JERN , FERRINA 1 Rk bR B R 4, ZE £ R 1 Fhe
RIS WINAE SR, EATAR Y 2/3 wifhk
SAETIEM. FEIAE7E 90 &f, Hib2/3 KikE,
inkk B IRz, x5 RAH 1~3 i,

SERR LN ZE HKFL A, BIBVAESIMER, 3
U= B e (R T 2K 30 JEOK, A 7K Bk I A L R L U
BINE KBS R, MR ZE S, NP B4, L3
INERIKIR B BB,

B, BEFNE LA THILER (BEIDESS
B, 17 A R T 3 B T RS, hEEE A
BORT 53 0 FLME 7B R3S B, RS BE R R 0 oA T,
RARER, EPORE LR (INRBR %), AR
e B A ) s 5 R AR EAE R 013
TKEERBE (A& bEE VA RS ), T8 ik (Rane

grahami ) B i F VIR
R
XURE] RIS <« hELR P, B2 R, 63,1961,
CH# A
Wa’erbao

B/RE,0.H. (Otto Heinrich Warburg 1885~
- 1970) TEEAYI ¥R 18834E10 A 8 HATEE
TR, 1970 £ 8 A 1 BETFRMAK, # 2 #% k 2
E. H. 3E4/Rpgdess, 1906 48
R 240, 1911 SE 70 1
EBRKREIR E 28+ %4,
191 34F 42 7E M ARG PR B 52 75 2
YR 5B T/, 1918 4E(ERF
GU 5. TOBLAEAR AL AR 7 1O B
BR 25 M A B BT BT £
1953 4R %4 F BT - ¥
BA v A A BT AT B, gk
FERr K.

M20EREKHNO AR ERESREENRE
BERBRRET, BRHEREEELREZH

it
Fo MM &4 RBFR, ZE0 A (RN R T 2%
RIAVE ) TIRRP R, WBFIME S, ROVEY A
KA R AR L E R AR, ZEDFABIIPIRRY, A
VIR IR M4 S —F S BRI & I M2 9 Bk B 1992
%, AN R BN FRILT 308, SHEW L AZ R

BTN, 1935~1936 48, M S5 BT— 408
HTWIE R R, HHE T REmfIfER, 1937~1938
S, MR BT T BERR = O AL STE R W 3 = 45 88 (ATP)

 REBME, ATEFEERASTEEBF T 5N

— DT, 1931 SEFUARER DU & T WP R g 1) 7 H Bk 3K T
IRAEBFRERIE, 184 ERBNERBRESS R,
fl—AS R R TR EREX 5 WEEHEIFET AME

FREE, (%Aa48)

Wakesiman _
REHE,S.A. (Selman Abraham Waksman
1888~1973) FEE Srtm R EAMN X R, +

B3, 1888 4F. 7 H 22 FATFRE 57 22,1910
EBIELE, 1916 N L EE,
19734E8 H 16 AAF£E I
B M, fth 1915 4F 3K 2%
TP T B 4 B kR
&, BIEFKWIS-, 1918 E3K%E
FE] ) 4 FE T ke 25 2 A 2
+o WIE, f—EAERR
KEAEH,

19134F f 5 I T iy
HERE, ML REER
MR DRI AT 5, MO B R B AR 40 R+ P i
oh, BES T IR ES R R E A X R Y,1917
8, MERITEEVYNS RS BEROIE X, 35
B HERMGRSWIRET SFE 5 . T 20 48
REUABIEH, TR, YR B
HIE R T ISR M S =Y, AR FikE s, %
M RAE S, M T 40T RI4 85 BB B R O
o FIRMEENARRAEW, 1921 4F 4y 85 4y 15
HREVELBATE. 30 4518, MBS T 4NEX G REA WY
(4 AR R, 45 B3 M) FRAR O 40 BT, TR PO 11 R B B A 7
HEH B TR BRI AR, S TR R M E SR
N BEAK R AR RIEME, 40 £X, FFETHE
IR OUR, WS B B R4 B 22 R
HOHEE FEE RNREESHBR/AT 4R, t—4
BHRT ZEPRL 1T &, R FIEURbA 500 4255, &
25 28 3, H R AR Y Y A, R B R
AT (CERRMAED IR AEEY S EE LR,

M AEgEe B BAR L BAR B AHEFS
E S AR IE 65 T, 1943EHI e T R 18 T 33
WSepr, i, BA, BAFS 10 E 21 ikt
BhiR T e A L0, 1942 4F, fifE A 8 —fr + HERK
AR F YR ERRRR ., RAX Y kEER
Bibt . 1952 4, fl DLk B 4% 55 2 00 5 4R BT K55 DR
AT EREERIE, 1954 45, At 6 B A0 RIM ST A
AT AT (LA LTI 8 B RS0 ) & B R 8 E
2 RIEDHI D Z o (2 %)

' 1705



Waweiluofu

R#g&x,HWN
noB 1887~1943)

(Huxonan lVsanosuy Basu-

FBAE Y B R R TR EER

#1887 4 11 B 25 H A TRFRIHLN—N B AR -

JE, 1910 4E BNy TR R
B (AEXBIHERKRER,
1913~1914 48, #EE SN K
¥, 7EWLRRES THRE,
HE G, T 1917~1921 £ 5EE
FERERIFER T SRR
KEHT, 1924 EEFITHSY
R R R BT K, R
B RWBEERE—EER
F19354F, TEMAEERMM AL
T A4 T 400 ZABL RN, FT1M3 £ 1A
26 H,

EREEREFST, RAEDRARESKRNE
FAEY) R BT De X FTBCER  R BT IR 420
Fs bk, AR AR R A O ER
i, HET R RTINS HIRK CLFAERE
SR RSCEYR, F LT IR R 5 35 B
FRo

Mo A S B S TR 5 B B i B IR AT AL RIE Y
BRI 5 A RO R 45 3B, 1916~1933 SR fth H R E
SR GEIAE  RAH B, R ESFR MET. RE
R R E R R ARSI AEE, RETALHA
BHEN R BT SRR AR ATIR T, A A, AL F.
A A R B R TER . BERSK. REE
RS T REEROZBIE, WREFRGER
RIT—AMRS: B eoRE LN R R AR &
FERRAENENER, XIMEEBAT GRIEHEY
BEER. RENEE —BH, HEHRET R 12
AR E D, R AN DR R TTIE S
BAFBEO¥EEZ—. WERTT. 0. EZHBF5M 7
B TR B R R 37, TOMEBIHCH, T 1940 &5

i, 1943 SEFERR R E (F #%)
waiwel cimu

FRXB (Anomura) EEE.

waidanjun mu

5p4EEE (Exobasidiales) E#HMKL/NE,

AEAFRHR TR, KENFEESBA LR,
WA Y b BRI HRTEF . RROARE
41, 51 BUR R AR AR AR BNESMEER LH5 &,

E L RIMEEE. CR 23
waigang dongwu men
SMEIEREIT]  (Ectoprocta) REHHHT.
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wal nangjun mu
5@ HE (Taphrinales) FR@=NK1H,
EHEEIERHFRBTHSFHEBRFRT, FR
FAEEFERPLERLE, BEATEFE LR
BRELk, RERBEREE. FHERHRLAR
AT T B = B 4 , 7 7 B 40 R P AT A, MU R
T aa K H SR TR, — BB R Y AR
ETFHMRES .

C.L. AERA) xR AN BE/NHEER
B, (B4 A B0 AR E B, % R RSN E R
YE R4 B B WP

AERRB M FERE, HESFEHIREE
¥y, B A AT, i ZErt g R BRI A B E
. HhEL e RS RO ER. SRR
JB i E A — SRR T B Bk ARBkE 4E R B
B IR s Mkt Bk, 260 A BOR; EROBER
i (Fm]E)

walzhou shenjing xitong
INElMZE B G «(peripheral nervous system)
BREEAELALSSELBREORNS, BEKHEM
Bz, BENERE RS, RNEHBEKEEERE
?SiJ‘JE@%E,)Ui.‘:H%EEU%%%EUUﬁ’Fﬁ?ﬁﬁJ.MIJJ%‘E
LB HNVEMZ RS E IR MA RE R RTEHE) 2R
WHEN, ENERAERE—HHE A%, MEFETH
M -—m TS TR, BT LT M i B
B RETHARK S PR 2 R RANAM B RER KR
B4y, AHZIMRISNE B RGBT B R K R 2
T A B R B HES R BB A,

fN¥% EFIBERGRERRA, T/ KPR
K%, B—EXTHRRBESXENHARRTSHEAN
T B, BAMSRKE L BHRXEEATR, 5]
R, U R, AN R IRFT S IO AT 4E 5 ik
B B R L AL R 2%, BIRIREIEZIRIAT
PO S8 B BOTE Bh, SR URRIBE B0 42 , 03 BE AT IR AT & RO EF
g, TEED,HHATRD S EAT %,

SN w2 R G5 4 2 v 2 T R 2% B HLBE FT A 4540
T

{%AW%—%%&&\MW\EW!@%
o {M‘ fth e — X B BHLATED)
b N E—{E B PIEA 3 BRI B
£ HEf%aﬂmé,anamgmag@%ﬁwﬁ
% ) — X EOLHLAT LR B #iEsh A
R B id B4

SRtk Ao I IE 6 B AP XA IE LM TNTIRE
FRBAENLBERER. B, s R %
spp AR S E EA B R EAME, 5l BB
Rk UL R S AL B A R RO AT, HABIR R TER T
&, H A — B R R AR AR B ETIREL,

2




%1 RMSHAR. R, SRRNE S HHR RN A, B LS A R 48,
i i 2 l\sdglé‘gg 'R 5 i s/ 45 A BB R o e Sy EEE] AR B % L8 X
i : 75 » T8 LAY 2 A 45 o 5
I wmge | S |ARK R W5t £& H b h 2D Sk BEL O9Y B
Tuwe | s |RORET) gx L BRINRERRE R
! O SRAMEDY 4 FAPS LRI | gz ik, B REPE G i
Fphne M | BN AL, FEAL T WRED  mremmg, KWHHER
V BEHE| M 3l ARZMILC_ESHIL) ARIRIEE) RSN EMB YR, BRE
V EX%| MS | M-l LR HR 55 32 T 20 T 1 3 K B e
SR i aRReR KEHEY B, HEmEAEE
VI ShREE| M| BRSMILCSMELAL) PRERIEE) IO BIEME), BAM
WmRE | MS M | EEENILEM.ETREETHS| BUEM R RIS GRS
o YEEX TF Y DN
S-& i s i EZY 2 L S0 PR ATE R b
woiwz | S VETER | mrTames knowes BEWR 2 AR 12 MRS, B
X E@wg| MS | M-E# WHETAL A ZHIR TEH & ANFIEH T & £F 4
S-F .\ IE 3 _E AR T AR B w2 A Bpt —i Ry FESEN LK X fxpad,
X MEmZ| MS  |M-E# P R ?i@ﬁauzim%ﬁ;&,
S- Pl R R POBERESE ’iﬂf;”f? S
XE@z | M |E# VERERL SRS BTl O HLEEHL | BWGkER T et
W ETHE MM =M BiE Hapie SR
MR MBI BCRRE, AR
’ , 31 3 ¥ ¥h 1% £ 45 8 X H A
Rl weghnx %, 12 xtHawh, 5 X
S5 % " HEG) | SRS (/s 2 S MBMER LK RH
%, B BHBHHIRCE
A Aa | DEIVREAGE, ZEMSMNGEEFE | 13~22 T0~120 3 FERESDRBHG
% AB | BeBRHOMESE 6 NS 8~13 30~70 TR BAREE R, AR
B Ay | XENMRIEHT S 4~8 15~30 EHREHEN IR EHA
B a | pwowisste s 1~4 18~30 pree \FIABE {5 5 OF
B (HHE) | BEMETATL 4 1~3 3~15 4o
22 Ay B
Ck sC |EXmayEfs 0.3~1.3 0.7~2.3 " gﬁizgﬁgszﬁ“
(T#h) drC | SR & BB RO 15 NEF 4t 0.4~1.2 0.6~2.0 o T RLHY
: - AR, BT (B

R DUSE 50T . LY R 18

HREGBZB/ONGEANSH. SUEAEY FERBE
X IR A e N\ o 2 P R 12 A S N LLIX B

IRk Ae L6t AP iE ZEMGHMWATH, XEH
B X EAERER, EEH LT LBEEE
WZR, LM L, B PR T EE IR HE,
ANt ERE A R BT A, AR BT AR ALE , B
BEA TR RO, BXRAERTREL S
Z,BAXMERG, Mo BB BB AT 4, K
Motk 7E 35 8 S BT P, EERSOR AL TR B 0
BN, HERSH 2 BRARINNA R MR E LR
B R 56 2 BB AT 4 B MR T R Y, BB (R
RS, BRI 47 4E

FEThRE b, SRiktE AR TEBILA R EMEE

B—SH R XROILATE, RTNRES—STX
FEHO R Bk T B L W E 5 A B AR E BRI R,
B — R B HAULF % 2~3 AN T B AT AR SCRD, I B
B AR AR T RIS KT HREs
HHAHFEENS, HRA—-XREHEREZ ETRALEL
B 3 8 19 B B AR B

WEFENS K RHSNBENSHBEHARME
ST HELE R B TR TR, XM 4R S5 RN DH R BB AR, o
TR AR SN T 2 0 B S R A B AR (R 4 A,
HEMFEEN R EHRTH .

TR LT 5 B PR TS B

@ HBHBRAREESHDRRESEHFHLURIF
BaHg. XRXEH S. INBH AT 1938~1941 F£ AR

1707



BRI BME LD B E S5 1 B AL s i, WIE
AR R4 Erbsh e SR, ARG HHHALT LN
BRI . 55 ABC=2% 2—MAEEERN S,

A s, BLHE T B 0 SR P (B AN EE Y 4T 48, iR4B HF
B S E, Rit—F 00 «.B.v.0 UATER,

B 3. A HREA0 B E M0 T AL 4

C 3. IR TR IR (5 5 N EF4E(drC) R 5 EME
FiJE &1 4E(sC) (& _ETT 2)

@ BHBAEMSMAT A SRERN RN, FF L
PO Fa&. HEH D FRERKEMT 1948 £H
B E RO ML R e\ & AR BRI T B
H. BTFEERINRE Y FA=)BENEE, H&
AL, I MKEF4E, P, XFh 20 kainR—mig
B ERsy, ERERTHULARAE TR EARELT
“E, HARBRIEZBENEIE MBI LHWMELT 4, TH
R BXPESEM N AR RR VLT,

A 1E#)

. wanqu ganjun shu

LHiTER (Campylobacter) 2B AR,
WEE I ER, RE AR RS, T, EERR
M, WARANO0.2~0.5) x (1.5~5) K, KM
A 4~5 Al HARNGHEE, EE) kil , FIB .
MBI LB A, WEACHE BN RS P, DNA
- G+ CEA T AR N 30~35%, HAOGHK) HAH
F)RKGERDS Fii i R EERILETE KRS
WS 3 A, RIBAN X 5 2~3 AP, HRJLEHF
HEBEMESHEEGILAEEENEERRL—. &
ST AT SBRA E FTT o S IR B R R AR A S AR
L), KEBHEKN ZMPTERBER, THRRKE

FEA. ERNEHE, RHENRREED,
TR, Bt , BB E . S E R AT R
%, BEAHE=ZAKKAERE
B, FMIAEEIMRIE&F 140
JERMRY, EMMALR. BEE
10 FF 8L, LA 1 FTIER
KAhABRES, BEAEAS1
FEHE BT B A R O S
JEEPMAERTHORERH2
AN B BB S E WA S R R
FHNFI IR HE 1 N BENKLR
Yo BB HER,BEE i, A
&,5 1 % BAE RN TSR, 2
H— KB E ISR, TEREESRE

gd, EEI,

R AT, A R, Bl%EBHIEﬂ%&E BB E A
CETETRMAE, IR BB, EBHETFET, K BIF
WiEETHE, BHME, BRI TFEE L, BAE

W AN SR (F3%)

wangizhiren
BRHE A
LRA,

(Cro-Magnon man) REEAELT

wannianxian shu

FE#ER (Climacium) MBI A k8%
BHAEHRNRER. IREHEO KRB, EkR
WREEREFHRE, TZXEEHE, HEH ROEeR
R RZEY, FEESRENE., EHERIEE, &

B AT R R RS A MR FEIR 5 M 4 5 RO A A

, . ., A, AR, Tl

woa | TER pepey  QEL NG RE Ay RAE EAWAEE, PHEEL

s B RR A, HmiasIE

i nii o . RICK L, SRS 41

o o e e e ERESERR BERAC , H_E 30

BBIFe |, & o T * = T OREEBE . skl BEES, K

ﬁgfgl'ﬁ%@% R, R & T

HWF |+ - + + - -+, AR, PR WHIEREE, — U

B HER eatm. mTEE, AWK,

K AR %é%i&n=1lo$t&ﬁa4

FOWTA |~ T % + 0 + - AnpEEE M SR TRIEAHRIER

DEEF | - + + + - K RE LxpagEy WX, NE#HL LT

_TFE |+ ? + +ORE -+ *BENEE X PEE2 M. FEEEE

: — TN RFRRE LK,

2 OBENEBE. (4% 8) tEFEBFTTME AT REEE LR, RIERKL
RIX .

wandouxiang : ABHEYE LT 1000 KD 1L REFMH-MRMARH, R

BWER (Bruchus pisorum) 2 &AM LIFUL  F#cE AL R EMOHE USRS EET

B, ITAETiHALE AERRELEIABSEXE
1708
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wanzu dongwu men

Wi (Brachiopoda) HMR1TRE
REREAE LR B, DFKRINTEE, B RE
R N2 & B EEANE, 5 — T, B R AR
X5 B RMEATESE R KAERM I . 448 700 28,
JLFE4EZEWA, TARMRE 300 28, HEEHIEN
8 fifi,

RSt BREENHERMETHAR. B
F—RATER. BESaPEERX, SR5MFE
BX, mERIEHE, HEEFEKLSK. BTG, RISEH
Myt . A TR SIEF 728k L sh ¥ (R i 2 KA A
ME—i, REFEWEEEEREE—E., HRNE
B4 TR, B DS B il E e o N 2E R A S I R
WZ A B, 2 EshER BRI —
B, EEEET L WA — i EE N AL — i
ORI, R H —3 9 s , B R B — E O T, R
Fo X ZF (LED,

B 34 7
1RE 2ME 3H%E 4¥% S5WE 6mWA
TREL 8AKK 9IHEH&K 10 Ré&k 11 RW

a THERAWEEY Lingula b 5% £t F % ¥ Glotti-

dia ¢ #mEWEEHEFLN Pelogodiscus d 7 k4

# % Discinisca hWEZ KA e & XEN Crania B

HRA f @ kLT FKN Lacazella g HFE £

m#E N Magellania h % % % th F % /& 0l Agulthasia

N TEI L ¥

R 28R, R SR BENERE 1/3, H42/3
HANE SR, SNEREBENMHIRIEMH, INETHWEE
Fi 7, H B F e RTE—EE , N3 T 45 We FBa-B F A 32 4 i
FE, BF R TIEEN, BRE R, S UERERE.
TREE R R L 25 AR AR 21 UL AT £ | v 2 O RN IR A R » LA
B4R RS R BEFNE IR R BT BN, B R A EH H A K.
B2 IR IERESEKEE HOESR D, RHE.,
B4R, RATILTRAAFR, RETERMALT
HE,F N LR GEREH RO RE AT
F—BARWBEETHETNER, BAREHTOLEME
FRAKLEAREE 2 X, A H R AEHESE P

Thee. BRIREENLLT4E5h 387 & it 2L FF S ML VA
WREIESONIR. bR Ra R R A, 1
BREBOVMERER R, DEMEFENIE, BLERS
BITIRINZRE

HEIM BEDMARENLER, B 1ASBMA
HEREE—R, KBESBEXRE LY, BINRE
HEDEAREURNEREES A, NS RENER
LEEB AN, BERREL, BRET, KEREMER
Bit. BEEFMERIEEES, HHAZERERE
e L MIESIEAE AN, BTIRNDY. BREES
H A Fa i —FF, 2 T4 BB R EY, BHN
BB RS BN R S 4 R BB

oM BREDYMEREE, NILRERER, MERIL
TE 5000 KL ERERIE, HEH EMNIORRE. £EE
TR B P2l S AR b, AR IR R R MR %, 4K B4
o 248 A 0 TE KB 2R DR VB JEG o i S 28 B AR IR AR v /K X 0K, 46

a% BERIMREEEOHYEBEZ —, BT
WF S CELUMEARNERE., SHLMERLEE
T, DUR B T Ko

BREY 5 RN OFREN, TNEHREE
FEE, RFOVBRATILT B, BE, HHEL T
ITESMFFE, S B, I TS A (R L (ZE 2
KIS ISP E IR B tH L, 4 R AR B SR INE
%, QRRHN, TARBEREWE, FTCFIKEKRE,
BWE, BUEATER,FOTHREN, e, HE
BRI ES NEREAE B, SRMEREA I
g TR LA

ERIGEE L, EXS EHIPRLL B, WK
Hp#EE T, FIE T LR B A RIERRE R, R
V] BBAR R Hh Al —fH e —— AR I T B M AL T K

(x4 35

wanzu dongwu men (huashi)
BEEHWITLE) (Brachiopoda (fossil))
i JE Bl iy 7 L o AR 0 e LA R e IS A T A
¥ B8 753 LA DT o 3 AR T 22 A A AR o i 2 B 1
SN Sk I TH N FERAE L. R0, BEERMH
B R ZE A T 9558 B AR 7 s Joi 2 sh i ™ 72
MIEES RS ER T, R EEGNR, NEE
T TR AR, AR REBAL TR, BRZE R K
RREFE, B—RWEB/N AT LEH, TNEXFFER
B RRILT A 8, R bSe N R . EMERE
S ENZEN—HIENE T, B—H AR, FHIK
R R s A G SEBR T AL, ¥ EERT, HEH L.
BgMAEUBRERNEMTIENT, NIARFKLE
fRiH, Ko LERABRIOMTTH LI E B, &
ERNE B NLA RS E 4 VLA EE S EEBK
BRI E IR 2,
FRENXEEEEENENREE. RENAKED)
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BRI, AR 2 TR, WS HE, SRR
S, A BEREAR SFAEAR TR 3 RO Lo D BOE B
G R S B IR 5%, (LT 45 L ORI M43 T
@HA LT REBRF. AR — SR B 5 R
EEE W BN EEEE, U S LB 3 R
BRSNS R S AR R R, BN B

DR 5 KD BT 30 X, FERH
FRIEES, B, BN DB I
BA— S HAE RN N EH = AE, BRE
TOLED, A A E LI, = f 7L A

T R 4 ¥y 7 A

BOSANZLRT, FhEENENBREARRF R
R i S B 7 BT S R EA TR L B B R
L 5 A KR AT, FO i i B R A R A o L, A E
BREBENS IR BRESE., FOEFRERKEN
FHl, 2R, EABRNARESIWRRNE, FEE. &
EREFH (B SaHr, RILESELRREN
AZ AU EERECNESTBR T REMERE), UKk
TR E R, R HFRWE) . Hb,H
WSS, RS B BEMERESHREE,
EAEFREE, BERNsEMBROEERE, B
FERitE IR SRR F R B(LE), FLR
BULG) %N B,

BRIMAEERTESRAWENRE, 4AR
BRMEERHN, BEAPELEBOSEMEHEEET
KB 5 T B R 8 A TR B SRR R BR 45 T 5 I L
AR X BIE LA, mAREE TR KEFENES.
BRI S S R AS I SHARE .

BE,LRASAERNE TALNE. /AEFITE
IR ILE s THE4) 10 MR RRH 4 L ERNE
ANE.AENENENE . E#EIE KSIEMFEL
B THEL 30 NBH A 5 B DL B B 52 45 5, Ah
B5ABNERI BN EMREREL, BXREEEGH
B, AR R Z BT ERH 22— A ALXEE
LB AR BN, AR BR/NE L E A HILE
FAZFFLIL B 45 RSB AN, B 4 AN

RS IR R R , REBEH K, S L RS

1710

FERET URE LA DR SR S8 B,
EERATNGIFKLERMART 23008, 3 FHF.
KIS BRI HESRENALEE, HEE
Rz, R E R NS ETOEN, IRz, &
SO R Fh AN, REEEHET A ANZRHES,
T B B SHENENE R, AR B4 B0 I e R A ZE Sy b R
F AR E 2 o R A M T RE R M T ish e B L,
BRIIFAENRE,
BARAEERDHHE B X ILECURES AR
R SE AR R % (B B O R A R T R R A
RALHULENEMS. NRBLTTH, BERNREHR
B, AN RS NS RENEEEREMM L
B, BRI LT ERKIBENEEREE 2~ S
HERFEE, YL EERRBAEBLEKRT . EPERET
FLUEFUNE DB R T (%8, HENMEBRDAR
%, AR ESMAS, MAEMELELE 100 &,
' : (& £3F)
wanshewei yamu A
4RI E (Euryalina) ¥ A MR IERE 1
1EH, BEFERNERIENSKSRER, Big
BRI R, MEAT X 10 BEX, —BIHFRHEL
B AT R , R BARAEE Ao R I 2 120 Fh, R
FE# 15 7, 25 ERE, R R EEE L FHUOLED,

ERRHRE—EH

it RIEETR, EMER. BAERSBSK,E
B HEBME L T HIBED, R b B S TR BERRAE A
MTHEE, 24K, AERNOE, AEBEEENTETRK
JE , BAR AR R RN, A AR B AN AR L AMFR. O
WL A RAOM.

B REAE TRFBRBENRAKR, 1SR, B
BAZ—-ANAARSZNEOBERE, DItHEHIRNE
BHHANE., RENEBELTRAL, IEMAEX
BB 1 GRLEE 2R B B0 B B SR EUA T 4 , 45 EL R
¥k, RIS S E 2 1 AN HEIRRR.

i BRI H 40 6 F. 4 i R #} (Eospondylidae) |




TU & F& R} (Onychasteridae) , 7 % % i 2 (Asterony-
chidae), B &g E#} (Asteroschematidae), i RE
(Gorgonocephelidae) #1 & i 2 %} (Euryalidae)
¢ EN )

wanzu gang
BEM (Cirripedia) P AL 1 4,
WHIEED B AR R . TEESFLERBAITN
Fhdks, th BB D BT EAIRROAR, £ BT K
BRER A0 ENF R kB R B B SNE N SRR R S AR
Rt BRBRR, 45, S B8R, HKAERER N
B 4 , 2L ) B RO AR IR, P LA A 7K R PR B B B T/ B
Y.

Ak T4 B RN, SpRERE

BEIEIR, SRMIE &k, BEEREL, DUERE, K E A

BX. %1 fmEshHNBoEESE, RENRAK
B, %52 MAEEHK KDL MM/
B, Frik, 2 NTRREARIFNIE. M6 XK
ERAERR, BRNER, SRREEEE LS, S
W o, BETLYESS 1 BB 36 30T 1O, e FLTE R X B i Fis T
HER R I SRR, A MR RSN ERE T E IR

 BRUINEO VA R BRI, MR A B RS UL PR R

ANBUHE R AR RN TS B o IR R R FERE (RSN RE R, K&
BABER, MBHEAT TR, FE6 KBIK, TN
BERANEOBRNGR(EE2SIOM, SEHELE
L £y g [ 2% » [EE J5 AN

EEAENERA(EEERAMB), TENESE
SRBEREREERAWENLHTE , KATIRE KT
B—A AR, R R E S, I TEEER. Kk
FESNEE PN, SNEESNE A B0 45 TAR B4 o 7 S R B R R T
B BILE , kiR R B EE S, AR, 50
FETRM: , 75 BB TF PRI B4 o BV 8 R 5 B8 Tl R 7
BAELE, HOEETEZOA, 1TREMGARSYME
5 fa AT 2 B KB LR b !

FENBRE—-BBEFRAEN, HRINETE

KEPRDMORE, HENEAEPREFLTHE
MRk, BRE—REHFENORBUIELER
%, Bk ERE, TERERNEFERNERERE
W6 U & AR AETE R GG BATE I %5 4 T DL FEfn 45 p
Hiand g B ok, 8074 TR B2 30 Yy A0 g B a0 2 g
E oA, B MR B B T4 % B, ANBEIK BRAE
farpit i, 25 4 F+ 2 E 3h , 2 T BRI,
T BRESHTHREAKE, EFRANBREESR
AR, BN SEENGRE AR RS, £
TR AR S L A0 R R L B AR S, IR R LA
BERMAEESR, _

Hls B A HBE AR EB AL, RIWE (Acro-
thoracica) (44 A HIL T i AR A 5 42 . BB E (Ascotho-
racica) ¢ A HIL T ARG EL, {BARKHE (Rhizocep-
hala) i LA 128

BRAKS AKWERFNEY), BREDWRELSN
RIS R LB — B, — LU A AR
T EE TR BRI, Kala, RATEEY
WERE, SR EE T LI oK E R, 2, &R
ik,

BWREFNESHIANAE: OB MB L ERELENRE, W
T 6 WNEE, @RKWE &L TR IFEMHHEEH
HEVE R BEIR, BAASNE, iR, N AXNER, B
iSRRG 3 W, MERES B, RASE
BEILNARKER. ORKWE, F4TRMHMIR
FEMIN, Bk BENGERRER, ERERE, ARG
S, R, OB ARIRE, @%k8, FAET
+REEY, OB N REELHEE, REE2ERKS
Rk, R RN B E ., UAIFLKNTRE L
EXRTFXTCETFRANRRA, BHBREERENZ .

(£ £ 4%)
Wang Debao
FEE (1918~ ) hE AR L%
WA, HTF 191845 A 7 H, 1940 sFHalp TRk,
1946 FEZEVA B ¥ EE, 1949 F/ 1951 4E e fE 3k
ETEe=Y: Tl e e peat E e ik N L e i S VA
1951~1954 4F, FEEELE -
BY S AFHE. 1954 )8
sei i EE E, 1955 FEEP
ER 2 EEABEAENHR
Fir 1958 4E#RTE_EIG AL
THFCET TAE. 1960 £ H AT
555, 1980 £E4 i R ER)2
PR HmER. thREER
2E#SSA, AN EXEH
oo R, RN REED
Fpkheh &R, '

762 2 SR TAEHR IR, b3 R BR AR A1 S A A 045
My Fn iR 1 (NADP*) ik BB & B ST 79T, R
AT LSRRG XM, ESET MR A B
73’ WERG MER, B S T IR R W EE G L (NAD ) KR il 4
R Ak, ZEER K —BRE RN AR &
HAZET R, Mg ERRR, 5 AU R
T AP EH P ET BB =4 (1955 F1 1957) i,

MR E BRI, A MBEENIREZ—.
7 i B AR e v E S — AN BRI A, R OE 4,
196145 3t 37 rh [H 8 — MR 90 2 , TR R AS  %
B4y B Alih LR M B BR 45 M OB 7T, BUR T — 22 7]
5 M7 AT R R, A ERREE
THR. 60 EKT), MR EREAE™ 4 5 &HF
%, 75 SRR B T hE S MEE R AR,
BE 378 T 1978 4F [ R B AR B3 19624 i i ik £
WRIEKAFHERRE B, HFRETHES AR
P HERERSTESI RS S, MERE BEERE
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BREBEEEROAT2EG R HRFERAERM K
BERMER SRAAK, ZHRRZHPERFE 4
TRFRT S — AN KRR AL T M ERAT I FE T AE
o, Mt TR R R RS B R OR S,
LT 1981 £ REG R T SRAT W T2 ME K 4 48 &
8o ZMRRZEEERLAEWN, RS T hER £ 1982
FEEABERRE—SXMINTEFEFARB F—
FE,

i v SR P LR 4 AR R 3R, B i T LR B
R, PEADNES S~ TEESEE, PEEN,

tHEEEBBER. GiRE %)
wangqi’e
FELH8  (Aptenod ytes patagonius; king pen-

guin) S4B ELKEN LA (B ALEEHE 165
. BRER LIFHRAMRENE S, EES5H THEK
I % BB B

4 966 2K, WEIEKIL A, HEATEH. M
MHE—HREE R, RBHrRPE, HEFREN
M. ERCHER, kMER-+sHE. EABER
£ 66°~77° Z [ MR AR EHK LR H.—~REDE
TRtk AR, RRABRAIE R S 2 DR A AR
BMFIEZERBX. KEFHP. I0E, Y
RPN, U DIE LT OB LS N T R 1T
—EUREE, W ER. TEILHIR, #2E 90 R(E§FE62~
CARMIID SEERHE R, S SRHIF, #fE SR F,
IS B S, XA, HEEEBHERE, BE 14~24
REEFERNKE, RN EFRE, JEFRYE
WA, 1 5 ANA LB 2 90, FFRBIEEEHE
Eo SROETRKKBERIHHT, Kok 35~40 K, 7EX
MRARH R, 3~ ERITHETHE. ESRIVKEIEN
ETM L, LIl T EE TRk R B m s M . E 4
BRI A, 1518 BT T I RLR IR0 T b, DA

BPHE I E, 5 BT, H R R, G4 4R)
Wang Yinglai
ERBE (1907~ ) PEEHNER. £T

19074 11 4 13 H., BREETIA. 1929 F & K
5,1938 SR E QUM K, 1941 E/H 2122400,
1945 SEAERR A BUIR, 1948 SEEHRBIFBEHIZ 5L,
19494E 5 PIE A BRAAL T BT BT, AW 3B 9 T
B, ER SR LS BBk, oI EB ¥R LY
FHE R, WAL R K.

At B BT s B 18 A AR R LMD 1 B A AROA 5
o fbig st T BiRAEAERMAELEK C L FIE
Titke MV URGE B AR R A S R AR AE R A RS
AT BB S A SR P2 51 . 19455 4
53EK D. EHBER i, HK LIS K L BRI
GRHEY IR S H ML E 1946 ~19484F, fihf2 4l 545
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RTHFLEEDHNDREMMIES, HHRET BN
B, BB T FEREAE R 4T A E Qe S ThEem
KFo 1949 S5, b5 40KE EH ISR ISR, 4l
WTRBMM AR, ZAZBEFREREESIEML
Rk, BLULN RS R ER
B ZRE B, XEE
Br L RE RMRE MRS
HIFRIERES . XTLIEL
19554 = mEPR A kS b
BBR=EEYT, FH IR 1978
FrhER RS R A R K
bR BN T & p A RS R A
NTE R B PR EBR R 2oh
B X P AR T 2 B4R
T E.

BEWH, SR T S HFL2ROBEFNE EE
B, B EMM T, HrPENAEMPIREET . i
FEFFHITT T 19564F LRI AW L 20 5 F AW 3 5510

BRBHEER. TEMRE ST, AR T 2

IERAENNEIEE T R0 & E &SI T H S8 E
HRET. BRI — kR BAENE L, #HT
AR R LRI R,

fiRE=. A VEEEARRERSNRE, hEAE
Mt Fe B ERER, hRN 2 ZR S O RER
HISNE R L, EEAENZELSHNEE SR, WFFBEEE
it PEFRINEMREN R L,

(332 -F)

wangchun ke
MRl (Tingidaeslace bugs) - Famaw 15,
BN ARTIE A A RN E /N R AR R B, T
HHWEE. BRAFRAERSR, DEPERREBES
THERAEEE. HRESH, B0 1800 &5, hEE
Ry 150 Ffr, R0 EEZTE & MM —%FdH,

INBY R 2~T 2K, DL 4~5 Bk N . BRTEY
kMEEINRE. BlEaha. XERBALRE, B
R, KV, ANTAET KR, flif49,583
T, A& RS, BRR. NIERER, &
WRRTAR R, ANBLETRRBIRANE. 4. BT
WATRARANE R 1~5 R BE EHRT R,
43 RRTIRGR IR s Ja i o = AT 1A 1 Y, K /NE A
MW ATl RATE ETE+ 5 & XTI RS
e TR SRR My 2, 17 BT T 25 Sk 3B, By koE,
BB SR B, AR R, B — B, WA RN,
BHEERMBEROX G TrEE, TF#EERELA, K
Fr PSS IR 43 BT R 43 — e SR PR BRI AE M KO AT
SRR, G Ve RAKEE T,
2795, WEAN, BEAREL. #RERRAEEEY
JIBRMAT R B 7™ IR AR EH Ko

B TH T EDARN, FEEL KRB —




i A I, ST EA R AR SR (R,
BRAHEK, HREEREBARFE SRR, HiEEs~
4R A~S THRERRBREI O,

MEER ERER I EEE, HEETHFEED L. F
FEBERMAREY, ERAR L AFOREMERL,
BEEM SN B B, D 8K A WG AT R B 4 IR
HE. BEREIMN, kWA RETLARERRE,
E—-BhyR BB EEERE. HRIERE, ARl
BIEK, B—BEHTRED R, HE T RIS HI
O, BR AN SBHEE, HEFRSH AL,
I e HETH P R SEAR R TR, TR R 2 AL, R
THD B e X R R 4 7 B 0TS o 2D B Rh A W VT TR R T,
PR N AR,

IERHES R 3 AR, hERMESETHP 2 N
Bl Wik P (Cantacaderinae) F1 i WAL (Tingi-
nae) , §ij & FpA D,

WU LR Y 2 R AR, RAMFIZ T E I E
SR EBENA. R RS R/ MR RS E i, AR
W5 o B YA, 235 35 7 e o T A e , AR 7 e R Oy T A
Y 5 B W08 S B B B A 3% PR SR, B R KR

. (Fr R 48)
wangdizao mu
MihEE (Dictyotales) BEITKLH, &

R, BR, E TERREREEESA L. BHVE
8 W 7E R — P k43 B 4y AR H ARG T T , 18— 43 A T
WA 1 AT, FREH . (UHbEE 1 20
J& 100 Fho 373187, E 2 5 A 7E WA IS FE, i
WERNEKFFDLE, TRERERTTARBINE
Al. HEA 9 JE 30 F, EHEAHEMILER, BE. G
BRI R AR, FEE KL =2 W BE
HRKEFT,

PR B SR AR AR B B —E
MEFHKERENARAR. Ml 1 ZHEEAN
MEEAN LR, KE B E B, MRk, TRk
TFHIGEARL, B FENFER o 1 5, AR R
HEERE, SRR T R4 4 K8 AN RIHBT.
HEFC T RT3, 0B W AR B, B T R RANEE,; i
BT T2, B4 LA, FRERL,

A LA SR R R E AR RS, W
WEEA 30 Fh, HEH 9 Fh. EE ARG TR
Wi, WKRBE, B, R, &F P, RZERES
o EMBRRLGEBERER L. TomLk, #3FH
—BERIE G X BRAER, KEH—ZNEHES .
BN EFEGREGMRAR. TG BIER K 8
PR TR 8, AR BE S BB & . BETE PR HS T REEAD
SPRERY O R, o T RIAELL, R EE R, B
— NIRRT KW FRELE, RELH K
B %o

WA ONERME, BAERMNE RS,
SREER B AERA. BEHN. OMbE, Bk
T, BT R, SRR MR WAL~
45° 2 ], TURE TG . BT B R, LWk, BT %
Bz DB EBEHN. OBEAMMBE, Biek T,
BARAMZURERZ B 458 AR AR, R —A
NER, B—Aksma AR, BREMAK, [ EEX
HaH. BE/NR, A BRETHEAMLE, BRERD
—Hls (& 4=

wang’e ke

M &l (Thyrididae; window-winged moths)
4 B LR, FUTES, BRMERE D, AR EHER PR
ik, ARE BRI SE R, A RERE.L
1 FLE97 600 i, 45 A T HUHE RO IE S X . R E A 3
30%Fh, ENFES M YIA 200 FHLIE, BRI 1 Fp, T2
WAL ER AL N E 3~4 Ff. MIBKFEVE . RHK
B, UM A REEH SRR AR R AT S .

ARV AL T S H, Bkik, THIER
16, BTN 45 X, MANG AT B Z, B _EF RS, D
WA BB, WY A w R, e, waERXREeE
K&

S BT, BR AN E, SR EE N, A
YRR RSk, 1EAREKAT. hESFE
P T 44 i 24 AR W ‘

o0 R 4 ot T 4 £, AL D VRSSO R , i UK. AR
B EERNET 8, @FESERIEALE NMELER.

CRIAE EHI%)
wangguanzao mu
ME&EER (Dictyosiphonales) BEM 1
H. BER B AR %, 7&K BEE, Rz,
Pk R HR SR, AR BAE SR ﬁﬁi%ﬁﬂﬁfz.
W B MR TUmAERKRBRAK. BOARZAR
BH 1 EEAFKEAK aRE, BYRAE, BER
G, BTAELRERR L ERRF—EE EHEED
Rhfo 3, AR R AR R B, BT RN, 24k, B 6 B
30/&, W7, A THRELEKE. HEA 3 3ES f.
PETE BN R, KIS EE. :

rhE R 3 BHR & M- B A (Dunctariaceae), iy #iF}
(Chnoosporaceae) 1% 45 #: £} (Dictyosiphonaceae) , 7 I,

A, MESE. S ENERE. (s R 4=)
weibaozichong yamen
WBFRITT (Microspora)  HWERAHHITe

welbo de shengwuxue xiaoying

EOEAE MM (Biological effects of mi-

crowaves) 0z 3R R F A s B & AR 3L

K HUHIFIR A A E SR . PR B S H R B, B
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RN 3x10°~3 x 10° Ik k(AP 1 K~1 ZHO M
R, [F)E 2k AR EL , R B K A, B IR 5
BT TR, BT DL RS AF RAT IT 5 S A SR
REES], IR T AR AT BUR. MR TFRER Dy
1076~107* B F{R4F, B—Fh 5 X BT R o Sk v SR %
AR A R R R BR RS

B 40 ERFFIHTET L BEFE BEARTEB 2
FRFM . BN 60 FER, BB/EN—FERESED
NPT E R SIFEN , i SERB & 8 i 45 4 Fa A
HHRTREMOSEFABYE., BB MLy
B H 28 BRARIBT I, X AT 5 7 18 B 58 K
AR . EF] 60 R LIAT, B B AR
05 918 DL SR B R B W 5 IR, 03T T MR &
EPRUE. ERIE kIR R R S X A 0 65 3 1 F R R
BRI HILE R 60FRAPIIE, MR ARZE Tk
FRAEEE— B8 RN BB RTR T,
SRR — S B BIR T T R B R R T
B TR E R H A 4 0. BB
YRR R ULEI R R BB B MR INRRR ., MiEkS
WEARAGERN LR KENT: OMBEEHFEEDX SR
REFEN AR QLMY FRKEM B TR,
FPREREMRN, EEREGHNTFONEET; @H
FRR 3R 51 B 4k &k RV ——AE M R . BIENE
HEBBUMAENTN. BB VIR S0 2Rk
—B, RAREMREARMMIEN. BEEDRNRE
B, R T BORME R, SR, ShRE F (R BHRE)
SBE R LR RN AR 5 R IR T
%, BUEBOR TR R SRR
Y 7o M 24 A SR B R ML

P83 A E R R R A R B N 5 IE B A B
HE TR 2 B,

BE LR ERKE MEERRE—FRER
PRI, W0 NP B RS MR e A R, #5
SIZARGREW, VA TR B RE, SEHBMERRN,
ERHIL T — R I8 a0 B ERAE R B . A R T T T
TCTIPGR PR L k2 Bk D Eh i B I MR
BHRES. AAEXHIRIEETF BHKIE R % N,
—RANARXRHTARREEZEBEFERS TR
ERK .

MR AL A F PO A RSN R
BEHERRERNNARREARERT — i@ AN
% FRIRIO M FIFEIR A BB R E T AR B4
R BEBEIITHEIBTNAMEGRE. SEA%RT
B, T BUF IR EL R AFIO IR T0% DA ko 3O, BERBRT
FRPSCBET ¥ v 4 N EL, G B O JEE SR AR5 A R ek
B EE AR AR EMASNER, UREM
BEER R BRI A B 2% LIS R, (F R ek
SHFIETERE %,

WE LB EF RTINS A
WXL, FTXEHGIAEYRYHETE. XERF
BHEZEENUNEET. FARUA B BESRTX
FEEERE, hEAZKUALARNTRREREEER
. —RINHIEARKH I REFER A EE, BH
EENFRMN EEER, 8% BRI A S
RER BB HBTIREE. NEAEYASRERN R AR
PR T RS, 2R E A R P B S AR A

EEERRMNBREH AU R DERE

RRIZ D, BB Bi(MHz)  REmEEIREE & i
; Bk b 35 6 o k4 B
B e ROOBIERE * Clord) " 10~100000  10mW et 8 /Nkf/ B

P 1965), 1 10mW /cm? BHERE
RN )lﬁ%&ﬂﬁl%{% (10650, BB - g5~30 000 mgm{;;nw/cm, mlﬁlﬂfj( R i
RERFEEN LMD TN porwmioe2)  300~300000  10mW/em? b R
BB, HALRF XA INPGT  s5mec1977) 300~-300 000 10pW /cm? 8 N/ H
BEREETREA N EFH  #2(1972) 300~-300 000 10uW/cm? B T ASBR , [ 2 1

- 10uW /cm? 8 N/ A,

w$ﬁﬁ.Wﬁﬁ¢%%ﬁ SETEH o 1R 5T 300~300 000 2ﬁwﬁ$ siwﬂngg
WFHEZ BB EIRMA i (1979) 300~300000 38y W/cm? 8 AN/ B, PIHLERR AR

BUm, S5 Hi
BRI, WIAERAR R F R e R 55 3T 5 R P e T
oy F & LR 1, AT = NRPOASTF. &
BSFRHMAED RS FREXMERT. REN Rt
FERAA, N REAR R R AR TR B/ Ne 22
YN R NIEH—ZHARSE, &B[/E AL BRfsFm
HBRFER AR, Bk amees Kk Fsr—
Bo I, MEMAER BA B B R, £ — i
BLPRKIRTHR, 25— BRI RN T8, XA
Y O TR PR A7 0 T AR N A7 R A SR B X o L BT
U PR BB R) JR B AR R N 55 i, B BRI BRI FT 2,
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BRIk, 80ER DK, FIAAEEERMNES IS
BRERKE, BA RN R I RARR KT RERE
K= oA tE Bo

MERPOGY 5204 AE BERRETS, B
P I RN ESTT R ES R ER A, B EAD
R QCOOR~100F ), % g A K B2,
HES R A B R He 604ER DR EHET
HESEEHIIT T % MM B RSPk iR BARE L
FR)L,HRTFUBIIMEREZLITERIENESHEARAZ S
i) (FZ4)




welguan danbal
HEED (tu_blﬂin) HRBENEER ST, &
—MEBEEAR, E4TFRELN 110000, H o F1 B FHA
WE AR, WE S FE AL 50 000~60 000, FEFZAM
R, AR e e B 5, B 5 W e Fl AR iR R 0B B DU IR
HEEEI ¢ LA e LIBETI S, PNTEFMEERA
B DM WAERRIBE R T—MT 2, SR EEARR
SERMEEA. '
RANBHRNEEA—-RENELNE. HBRME
EEM o TP WA B 458 AVF1 455 BB
FAR, B 419 BB FRERIN. o« LEMP L&k~
R HHADIERE, XHPLENLBTERENE—
Ay HH 2 H & R TR E.
HEEAMIINEARRTESEE, E—R4EH
BFHSHEMZL. HEEAK« ERFIZEEEHEA
—REMERNT R, MIRESE—-N—REGEHHER
BB B B A B TR ERME 15 MR EKRDN
— RIS ER T EENIEERL, EHhT AR
BEE, _
RAXMEEASEELEHFRETESE. SER
BE =R EFMEEAERINRE TR K M E,
EHEEDE SRR EEREE R TV B
R, FoAEWRMEKL R SR AT AR IERER
.
ERARAMEEENREEEEWHMENRE, N
MR ES. Z 80 £/, HREREIENIHE
IR S g (F4831)

weilizi shu .
WETFRB (Nosema) R A4 BT R
MMBBTAHRRTERBFRN L E, BHRARTF.EM
507, TEFATREHRMAS, i, EMNTRESE
BRTFENFEETEEE, '
BTFHE T AR, PERIE, BEREI~4
WK, 1.5~2.0 Bk, NETRERT 1 /MEIE, RE
WA 1REBEEEMOARTLED,
E#AaET FEMATFROFERE. JRTFHE

Bl #HRFuETFEMN

BEBAE, ENRERNET&E, £ EREEEE)
BI/NER ik, ARG LA, BEAMGH, M
R SRR AH S AR CBENE, AEESRERE,
To TGRS B SRR S, P05 B AR H R fR R A

B, 5IEFENEHRTFRTK. RENESHHRE

JNBE S, RREM: 2245, R AR MAEBREE, RRBRREET &
EFT(E2), '

Retaft) T

T B 2 g

H2 HFRFLEHPRE

1865 4E L. EiE%E R RHBMAL TR
A, FH IR B R R Y n BB AN S PR B AEROBT I6 T

Tt T EHHRTFROBERE. FETEE
#rh bR AN, T 4~6 B0k, B 2~4 K B
RAEE B S RARLFIEM. (B &)

weiliang yuansu (zhiwu)

MEBITEGEY) (microelement (plant))
WY EEAEMEDMVEEFTEREM ChEhEER
1075~10")i T K. DHRBEREFRITE.

WHRBR 19 42 60 SE/ J. von BEFLHTW. TLiA
55 F TE AL R 3 00 VA U B SR AL IR TH , BRI L S Sh,
Ry EEy A B 5.BREE THeE. LE
& BRI KR ain, FissEABGERMET iR
=, H 1920 ELIF, SR UEHETREMRRE. M.
B ARV ERE TS, RIETEIFEG LELKE

HYLBHRBTENRAEREZAEH

TR & B #F H# | RAEH

1922
1923
1926
1931
1939

1. S.ETLB

K. 34k

A. L.E%, CB.E%ES
C.B.x% 2 .GEEE

D. LE/R%. P. RATTH

T. C.4Z /R A. B.R/RHT
C. M.Zyiyah, P. R.EFERF

P.F.4535 /R J. G 18

%5 (Mn)
Bi(B)

#(Zn)
#1(Cu)
43 (Mo)

F(CD
#(Na)

1954

MO MM B W

1957

&

FERTK, HAHEHRTE LB AEHEREK

KB FHTEMNHHERTERARTR.
BN E  — Rk F K. WARAR
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K, DIEZ SRR LSS R —RBERNER
TEE, U ETI A MR TR B, X FUR SR
WREIF RS R, MAXMERHSOERBRNS
SR AR AR, AR U e A
R, Y ST A R R B B AR T R R S RS
REHEEHFHRIEL, DeEhHgESRNME
TR, BRI,

 EENMBAEASTRARNERE, BEFRIKSE

B BT IE AT TR RS AN,
TR TEERY AR, BRTMARSERNGSERNE
AVMAETEER, RTRIIER, X&E 4 EE K &
B TR R AT, FHTFRELS FhMuR
TCEMTELERIThRE,

ABTERREER EHRZBBTEN, EH
AEIEESEE, AR AMNORE, SEREE
VR e A BT R AT . RIESRR P RIEEE R
FHEEMER, TUERVAEFHREAFETHIA
I 6 O 4067 T e TT B O
% REMEAESESOEGIAREEEIE.

EEMACEEO TR TR A AR AR TR AR

Wiy, TREEoHEEOTER BGRB8
M i R 5D 3B, BT DL — R R iR s, T 4D
H G R B B '

g EXSRESRRERTREER. HFTRA
SRR, SER AR AT, &
B 0 B /INBE A, P BB BB TR BE BE

M RRR KSR ER. S
WKL S ERARSNETTR R, MERENRAS%
Qs EHUIREE, AR EBRBIN, WAEBERMER
BIROTE BT 6 T » BB IRBETE T & ATE R 00 22 4 T
EERBREETDER. :

% NEREGRILT. GRek T
SHAEKEBRBRD, EREMN, R L% LN
B FoeieM B AR Z SR, §55 R £ NRKRE
B 250 B IR R T 9 12 11,.CO, 55 7K 45 & T AR BB R IR (COE)
B EBRER (HCO;) MR &, CO, i COZ-F1 HCO; fy#
WM A 4 Arh CO, B2, MBIy
T, b R P — MRS, B MR AR
TR MR BER.

n RWMEEEEBNES, PR RRERIR
LT R, TR RAAR 2, (E 41 ERTE, EMF L
ToRR e BE A, AR BEAR RN RS T St — S R R
EERMEARWTE,

w55 BRI NRELE. SHEL
B AR I T k& T FRIEE)K
IR, BB ST AR N T

i BIFESRERETE, XEHKSIWFA
B HEIER, SREEATLR/NY, AT

% WSAFXERBER.
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EREREXR METEZANMSERTRZ
B, FRAERERRETER. mEEEFSMIE
HNERRE; BSERERik, SENFA, B
R AR KB, SS%NKEERT: SgRaoRikE
EEHRZEOTRE. RETRERRREEEDRE
FRTF. MERKEE Ca:B th¥100:1, TIHEERNN
1200:1,

REENRESHAE ARMRIEDBEEEEREIE
WRERLRFPZTRSRAME. LRZBRBEIALN
MEElER, REMBR TR S BRI RE. RRESETS,
ZAEYEERN, TR ARBAE, 2 ERRZ. LHEP
REHERSBRTS, R pH EXRY, SE—LHRT
ERTREFEHREFIRORS BERLE S, 25
BE SR AE R B, Lo, WAMTEBERRE
R, —MTEFERSK, SERI-MTRORE
EANE RSB EF SN INREIER A5 RE,
M S aERERE, FEEYRIGRE. HITERRREE
WARERE, ERL ERBRARKHEE. medEht
EHERGE, TLEAMRITRER. mRENLR
ERLER T HEMBTROTEE, WTLAME
VLG AR S HE R A IR, BB 3R (LK U R TAE
K & T F 8 LB R 2 SRR R, I S0 35 e

HHRESRZOILMMETER B K.
HRITHERE SR, ZMERER. RENELTFEER
&, HERRMGIEN, HBHETERETR. RNEH
WA AR B R R . ERMEY MR AL H AT £ 3 3.
BENBANE, BEREER. EAKERRL: LA
SRR T RERARHEY =R 10~20% , FIEHEERE
FRFAREH R

R TRBEE SR, BARRIA B GRFIERK, iE
PiZ TR AR N R B R . A R SR B
MAE TR BRR SR K. ANEERATTENE
R HE RS, (PRI, TR AN, {BHIREMHE R
THEAMBTRBENT, FEEHNHBRTENTER
B R BRARMMEEHTERLE., HEo i
HE 5. (X EA)

welinangzao shu

HMEER (Microcystis) EREAMIRE, X
#EREBRE. BEIRE KRR, BRI R R R E
R, R AR P M. BT & R KR A ABEN
B#. MRRERKEE, ZEHFES, ARKERE
R G B, AEFSKIEURER). BRHEFTKH, R
& F KRB &R B R k.

A 25 %, HER 18, RBEROFHEHTME
SRR, ZEAERTEFMBEAKT, FA4TEKR
Rk, ZE S B RN R BRI, S ETEKTE TR —Fh 4%
Rk R R AR, TR K E, ZBRS MR BEEKE,
Hg— R, fIAA S MR Ek, S MBEES,




TR 10 MEERARNS K, BN EFRERET
HRE0.5 R, FOBYEEREHE.

' CRER)
weigiujun ke
Mk E Rl  (Micrococcaceae) WmEr 1R
RLYA B 322 FC B 5 PH 1 L B b Bl B 1 AP R IE IR
BIERIRAE. HR0.5~3.5 5K, B A 1 AL Ergnlz
SEITH, BHRAEBE. TRERR; BEFRREER
R THEBNERATS,ERERS L, &
T IES B FA R SRR AR K, F R BETE B 10~15 % 5K
Wi S b Ak, DNA T G+CRy TE RN
30~75%,

1929 4F,E. ¥ HANMEY THRER. X308
EHRER . HERERDERER 3 B, HEBIRE
&,

HOERE R 3 BAK AT
% R MEREE H#HEREE PHUERER

40 i HE R ASHR I e -
SR R PR ~
BRI -
BB -
DNA /G +CHy7E 4>
FER(%) Ll
» REFEHF A YRBRANEK,

A EE FBHOT AR, RELIELT
RNE G, ARER 0.5~3.5 Bk BNE 3 F,
ZRTFLHRAKF, BRT ARSI L. HiERK
P, BRAFABEE/\BRE.

MARBE FBIHFREREAE, EFEGERE
PBRATESR. ARERN 0.5~1.58X. BNH 3,
% T N FOSh i B2 kARG B, 0 R BB LR o 1R
RFREH BWEIRE.

HRE A BB EZRAGFEAE, TN
FERET= R OUE 1 F, BT B MR B, LT IE K.

(Ex48)

I+ 1
I+ 1

+

30~40 39~-50

welishengwu cedingfa
HMEMMEZE (microbiological assay)
TERE S TS LA EERE RN F .
BOE R DR EEAYAERFBTENELEER, |
EBR%, WA LIRMHEEMAENAERNAER, RS
M, W RO AR AR R E R AR .

Ak E—EIRE RSB A — E 8 8 5F
EAEMAREROBNHFR, BREERFO.AT
 WERIB AR, EE &G T R — R,
B KA P SARE R EL, TR HBE N BT
2R

BT S Mok B EEEFE S HIEMR
EYR SR TR, BERERENDFRORERAE

F P B RIEAFR 4R AR R
B RRABRIBE G, B ET PR E R s i
DITESFAR L —E A/ N B AL, R IR A ILA
(Tl 28BFREDTY BB RKTEER HIME
BEERAKE, WRBENER, I SE-EX T, 5
HE MR SR OLED,

BT R #E
1.3.7 T % 2.8 HKhE 4.6 ERix
5 HEgEwmitE

1932 4, A. BB EMRA R EBNEERN,
R ENETAEROE M, 1940 4,E. BARSE
REBEFR EMEBOANMIEEEROEESE. FX
2 EP. AR ES# S LRWETETIUEE. W
EFAERNEROREDERBITE. R AHERE.
TR B . 1935 4, W. H. M ¥ REB S RMA
Yo 4% B, 1939 48, E. E. J/RA1F. M. Jit B
FRAENEEEEBNEE, 19344 ,K AYEFH
FTHMABRE AT N E 9 MEER. LS, AITEE. &
BRI R A R BRI R AR R R R e A M B SR, R

BRAR R R .
BRI B ol 0 R BUE T, EE S B
v &R Ao (CURE IAE E <Y

weishengwu de fenli he chunhua
MBS EFdi{k (isolation and purifica-
tion of microorganisms) T ZT B A e B A
o Y34 R AE A R B R R BN e S A B
R4 B R BRMAES B ERERREAR AL 1 7
3% B E—3H i s e B R A R BOR MBS (K.
SBEARATERBRBAMLRER. RBRERKSD
RIEFEGERT FEEMBEMAEDRL, HaiEHREs
RERRFE— S, ki gE A — 8
BB, B R ER R &, RATES BRI
W TETR 2R 0 B A M B P B B A /) B3 B 18 T X LA
BB BN, BESSHERRRERE DERAMES
FREE 4y B M B e A K T MO R R B 3R AR R BB R IR 2%
Bk, BARARARMAEDNLE, LUXESEKE
Ho RIS BB MAED RS, P ENLIHL
# #Ak. ' (BReE Ex4)
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welshengwu shenglixue

WEMETRY (microbial physiology) #
L pERATENY—. EXERRMERNESSK
A ST AR SRERESET,

19 fH42 70 EER LIS, BB ANIXERE. SHE Y »
2\ BSERAO T IaFIt ARAE IE BB MR I, L
AT AR, 19054, A BEFW. J.45 KI5k
e h xS S BEOfE R, 1911 48, C. B IUR FF A RHE
R RERGMPIN, 20 40 30 E/R, 4 iLdmst
B 0. FARER.OH BAEBMH A HEHHEA
X BB SRR, AY R E KBRS T AN RE
R, BJE,A. JRBFRMC. BIERAREA
SN Bhie A W 4,3 0 £ BE B A S S AR MR EL S R AN
AE2AR, 19384, MR E Y TRERFER, 2
IR AR A Ty B R 3 S 0 A BT AU AN B AR LY
FRE. ATRME. BEEL. BEREELENT
DUR A R R S SR R L, Hoitsh T sk
Y B SETRA K J

BAEMFRE S, A EARE R, REFMERER
Tiie, A 2 S bR B ARG 2 B, LB S BRI
PARAERN ERAR, SIODEFRLEBREF K
BEDIR 5 E iy B SRR R S A L ROV B, ZEBRES
R T » B — A AR 2 RS, B A 7 W S 45 BRI
CREE, TR AR VIR AN BB AR SR
S AKE RN, LT AR FHERLEYSE, N
TSRS R R. BN BEWET = EHER
(LR E AL D) BEFE, SELIYERE
K=, BORBFE, REDERFRAENELE
Wyt RE, A AR A EVLEROKEY. BERHE. RBE.
FREMELERAHEBEERLCASTHE. MEY
HIER R Ay AFFEAE, REAEREEETE
FiRR. XaMETET LS %R AT RIEERE, T
SET AR R AR R, PR BRI K G
BRI ISR, EXEEER, REETZERES
TR, TRMBRE RS, ;

BES T2 WFHRRE, DA 2NN
WE LT IUAFEEA: ORIER YL, 8
BHoFe bt @4k TR ST (B S
BERGER. BE S B8 DR B i 45 # f 3h f8
%), QN FAFELOHSRBR SURETHE, HKE
S, MM AEBEOHAT BT HOSEERI AR
BB SRR T EH LI T, X610 5 T
S pAE  RI R B  A E  AE ET IR AR B B, IE
IEE B R HEOTIR Y BEIR ARATEETHE D BT .
SN, e 5 B > Rt B AL RRAMNS
EFR—EHEBOTR, LERLERINHAEFTRK
HIBEE, B A REN. KREEBIMALERNEST
Wi A R I Yy, th AR SR AR 2 H R A TR RIS B
Bz, B—PERRFRLOEIM, BILENRE

1718

R ILT — R E IR , F M R B IR
BEFTEIXT 5, FTREFTI S ‘
SX%4H
I. W.ERIE. W.pEE 2%, hER 25k LS EpE BRI
PR A 2 7 « <P W A B 2, B H AR, AL 3T, 19800 (L. W,
Dawes, E. W. Sutherland, Microbial Physiology, Black-
well Scientific Publications Ltd, Oxford, 1976.)

‘ (B % X&)
welshengwu shengtai

HBEMES (microbial ecology) B Wy
&, B S BRI RMAEYS B AR RK &
FMHERXR, MAEDHKES HRER, BMER, &
N3, BUER R E MR, R EER. ALRER
FIR— T e kB NE &M, 19LZA
MNER—BHBEHNRABTVEEBHRETF, MK
TRSAEMHNEARTG. EI 20 #4E, A4 ZEEHNR
FmAmEEY BB ERER: SREEHENE
W % 2R B BV R, TR B AR RN RTER, K
EIIXERASRERERE MEDFANHLES, I
HEAMMARKSREES; JLFHER L—RAFE
WV BLER R SR AR R RO A= 4 45 i o BRAE 2 B, R
HE2ANLEROBIHER, th eI BME S RE. B
B, A ERABES R RN — P EEFE,

WEYNLT WMEWT ESHTERR, DL
HR %, BEEE2 AXNEE, BE 1 HXNREBHY
LMY . ESREEREY, BEEREMAEYRINY
PR KR A AR AN ETE TR &R R4, B
BARPMAEDEBNERRE, HEDEMENHE
R A E RS MY .. B EMAER AR Tl
REREGR, SFERFBEFXRR, BHFERISBIEY
EREER G REBEMED SRR RR, MEWE
AHR ML ARE L N, A £  BOK A
YIRS IBEMAMAES. AMEERERNMEDES.
BEWBENES. CRMAERES. BRAEMAEY A
A KA BB AEWES, U RFENRMEDESSE. L
AR, —BRARXAFEE. LEPHE
WA R ERESH EEEN BRI, DR
A &R FOREVBES XN MAYRENE R ERT
HEAN, WA R A NE T EENREDNED R UK
AEMIET. .

BERMMEY A RHERERE—-/MEEHE
h—ElAEg N E Sk, EERR, —EDRERES
A ES, IR EE AN X S R, HEERET
REWFRIEN, KREOBENFUERER, H B ZE AW
EARSNER, .

TEREE T, MR R U— /M FBE R FE, E
Wy FhEE > 8], 35 T PRAE Y Rl S Sh A A R ¥ 2 1], ER LL
BRI XEMEEN. HEEH. X—IFRPRER
HAEYAMEXRRERER: —BoEHUB—8S

&Wpht., MAREYETUELAR-RENEES

‘




