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TP R EE A BE R TERA B AR P EA R, B RS BRI E
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Hs BIRBHREE 3 1 x 100 AN T L ERBRWRCBRWER D AEROP PR ERE 5
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FPRREENE, BRESETHERARE, A\HREHEFFPRENELREZER, 1
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BE BB (Methanobacterium formicicum), I IR /\BEREE (Methanosarcinag mazei)
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¢ 125kg, 2 /MK KCL 2kg, 4 /NKFHFEFG 7.5ke, HEREFNE/AK LS, HTHEF 8 H2 HE
BpREE P s ST HARS . R 5 ARENE, SHER mERRNAERE TN, EERELAE
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(=) FRIEFEEMEREAMN
NH,Cl 1g;BEREFF 1g;MgCl, 0. 1g; ¢ PLEEER O.Sg;KHZPO, 0.4g; 7K F 0.001g;K,HPO, 0.4g;

PBTEE R 10ml;7K 1000m); HIE R CR AN 111, 7B Bk R BRIk, WBEE 4°C K
FEAEER) 100ml;pH 7.0—7.2,
#F1 B BmETHETHLRN—EEERR

Table 1 Some basic properies of the soil at different growing stages
of early and late rice

6 NH,-N(mg/100g soil) 7 pH
N
E= - ~ L=y o o o ~<
m 2 e o E“ - [y —~ ~ - <1 ~ ~
# &= 3 3 ° +t + + LN K< ++ + X, NS
Po g8 g al T NN <y Zy A NAY Sy Sy
? B Zx | Es | "R | vR | Eg 2R TR
- S S ~ e
s %E}iﬂ , 20.0 1.67 1.20 — — 7.74 7.67 — —
14 H
S BEEE A 19.3 — — — — 7.44 7.64 — -
2 (5H25H)
45 8K 0] 22.0 2.57 1.85 — — 7.33 | 7.15 — —
(6 A 12 1)
K 22.0 1.50 0.78 — — " 7.51 7.39 N
18 (6 A 23H)
LA 22.0 4.09 1.35% — — 7.38 7.32 — —
(7 H5B)
W 3% A 25.0 1.09 0.92 — — 7.40 7.63 — —
(7 F258)
(8%%55) 26.0 2.57 — 2.02 2.32 7.38 — 7.30 7.26
@ﬁﬁsﬁa) 26.0 1.49 — 1.17 1.16 7.43 — 7.44 7.31
i)
(?ﬂﬁzﬁ?a) 22.5 1.67 — 1.87 1.33 7.43 — 7.41 7.41
G (loﬂgﬂs}ma) 22.5 2.09 — 1.82 1.31 7.40 — 7.45 7.41
(mW)qus%E) 18.5 1.65 — 1.30 1.16 7.56 — 7.62 7.61

B SREEIF R R IR E B BORERH 515 X 150mm B IR 4320 3% 4.5ml,121 CKBE30min,
Bl kB3 N 2% BE, DIERES TR RERD, 30 R R SR E TS EIMA K BT HERY 1% Na,8,5%
NaHCO, JEAHK ©0.1ml, 16 FHAKNEATERRE 0. 1ol MIFTHRI ST HILEAN® PREER,
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RS IR LR W s K FE AR IR A2 0 S I o S R e oA T M A 288 3 v 0 7 B e
R BIR OISR L RELL 10 5 RIUTERE, AR RO hR B AR RIS SR8 o » LU H, A1 €O, Jy7= i
FEE TR SR P INA 809%H,, 20%CO,, AI7E & A AR SRR E h, FAH BN, 1 min,
RIBEATLE CO, 3mly LICERA, FIERYY, BN Fbe I S RAOES SR8 o » i Al R 2 43 Bl
A 2.5mol/L TR, 25% FRERH, 50% FEIE 0. 1mly JRAZETEDTE &5 S AlAE SR AR R 8
FNEA 80%H,20%CO,, L LB, FERWMFREE 0.1ol, LEES 3K, 35CHEF—TA™,
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HALE CH.e REERITBUIEAE = Olympus BH-2 ML BRE T HEHFELNEE,

i NH-N MEsRARRLY Bk, THEa&KBNMERE 105°C # 8 /NS EEE,

(B FRRE AR 45

AT B ERE P REEOARE R, EHRE R RIVER LS RBRHEE, HE R BTk
ERET TG, RIBH P IR E T AR (07~ R B 5 SR B 57, iz B 4k CH,, B E LR
T8, EEREBMAREF. REREBSREFEERTEE.
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W AR T B B A I B TR B DI BE (8000 26/ 905 15 43 810 T FA A B 3R 7K R UL B B A0 B
MR BEEE T KA, RN EBES 2 R, R ES I E Y IR S TR S T A R
FERRE AR 3 S-450 AR TR MBS,

x5k
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%2 %7, BERENARET R EPO - PR EREEHENER., A MPN ¥
MRS ER A KN RRERE, ERBOERPRIES, % 3.6 X 1004 /&
F+; AREEH, F@F%ﬁgmxmﬁ%%{u? MPN B:MER R, RENER
BMIET MPN .

Ji MPN 3k zﬂiﬁaﬁrxﬁéﬁﬁﬁiﬁmmﬁﬁ B (F3), 7EH, FICco, &R
o A P R R, ZE ) R M, B AL BRI A 3.1 X 10U AN/ BTt 48
R AR IR R AR R B R R, A BRI RS, S H6E 3.7 X 1004/
T 12 X 100 A/ 4, 38 b B R B e = B S B 4 R S L T CO, 7 F
B 0.1% s ERBERRA RN BRENE, CHBsETHITHBER, SN
3.5 X 10° /35 F 4, BEAR/D, XA aE T o R BRI, R P R B -
TREEE N e FIREENEMEREET MPN A ERGE 3).

#2 BREAFATHLISERAERPH~PRAKEN/ TT)

Table 2 Amount of MPB in the soil at different growing stages
of early rice {No. /g dry soil)

wm A k|

BB . Mixed substrates)~l

Sampling date
(1989) MPN 3 I

MPN method Roll tube method

5 3.1x10° 2.0%X10%
(5 A14 1)
Sy BEIS KR 3.4x%x10° 2.4%x10%
(5 25 8)
A BER A 3.6 X 10 9.6 %105
(6 A128)
ZRE I 2.9%107 1.8%10°
(6 523 RB)
T F0 A 3.9x10° 9.8x10*
(7 A5 H)
Wk 31 1.0x10* 7.1x10*
(7 H258) ‘
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R EREH, KEREEFTHS T BRENERETEHRRNEN, BEABEH
P“‘FEFH’WML%%J?E‘?E%(ﬁ(&ﬁﬁ%ﬁ@ﬁﬂ%ﬁﬂi%ﬁ@ﬁﬁﬁﬁé% FEEMEM, &

SEPIRK B A R AEN, RER LT E R E LY %R R CH, R
CO,, M= FFENER AL AW EROERF—MRA, B FRERNRREE". &
KRR X — R R IR EE SR B, ARB A N A AR R R T B B, LR AR R 2 4 R
Y& 0 BN R —#E, W R R R L A RO R R RO E SR IR R D, kiRl
W T REZBAYEFNRERA—FRERANERZH.

#3 RETEHETFHIFETAERED = RRELR(N/ HTH)
Table 3 Amounts of MPB grown on different substrates in the
soil at different growing stages of late rice (No. /g dry soil)

H,/CO ER 1 4 A CEEHA
: z Sodium formate Methanol Sodium acetate
Here H 3 - - - -
Sampling date 3 2o 5 ,g-‘g 21 2 H = o
MYl wEE M T | wB% | H T | w3l CRE R I
(1989) Zz 8 fu_ e Z g o, o z g e z = fu © 2
Z ®o g ®o ¥ g ooy
= Z o = Z B | 3 7 2 s Z ClE:
= = = =
| HA 4.5X107 | 1.0x107 | 8.5 10° | 3.0%X10° | 3.2%X 105 | 2.7x10% | 1.3%10% | 3.3%10*
B H78)
SrEEER A 1.2x10° | 7.8X107 | 3.7x10% | 3.7X10% | 2.4x10* | 1.9%10* | 1.2%10% | 1.3X10%
(38 73288)
Za i B 1.IX10M | 1,3X100| 3.7 X107 | 3.7X107 | 1.7X10% | 4.4%x10* | 1.0%10°| 9.0X10*
(9 5721 @)
P2 3.1X10" | 1.1X10% | 4.5%107 | 4.5X 107 | 3,5X10% | 1.5%10% | 1.5%X107 7.8%10*
(10 A5 3)
ek 1.6X10% | 1.8X10| 7.0%107 | 7.0X107 | 2.2% 10% | 1.3X10° | 1.2%10% | 2.1X 10*
(18 H31 H)

ARB T b BECRE, IR T MPN EERT, XD SR RS
BRI ER Rl B IEEY UL AR T DL B2 MR R RE L0 R vh e B S8 P B e B o
AT Bl (A EO I EEBR MRS, BV BB TEMGE G RO %, B4
BERIRN; MPN BRI RIS, RENE CH, A BB /E &K R, (H A
R NEEEMRENS B R EEE. Bk, BTN , M ARYEFT IR B 935 28 B
RT3, INEREE I, SR 5 B At o R 3 P R A B S R DLUR R 2 20 0 s T R R e
BE, WRL MPN 325047, (3% — A 07 B 08 1 00 BB B SCRE DL MPN 357 T i o

(Z) BEARLRREN~PREN BN PR

A& 4R, L HATCOSGE TR, 3 RIE R RS RRGE L hig = F R g 2
FHAEE. X—HETHBEAEREL THEARSHEERG, MEREE 18em B2
AV R 38 B S L R SR AR A 3 R R P R A R B

(2) BREMEMNEERLE~PREKENT T

4 LR AR, A3/ NE T AR A2/ K hi P B R s (E 5)e Mtk
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Table 4 Amounts of MPB m the early rice field at different
soil depths (No /g dry Soll)

. e 4 b 123
EEAH PR R
Sampling date MPB Depth of soil (em)
(19%0) Substrates :
'0—5 5—13 1318
5 425 H H,/CO, 2.7%10% 3.3%10% 4.8% 10"
6 7133 H,/CO, 4.7%10° 4.7 %107 1.4%x10°
6 258 H,/CO, 5.8%10° 7.4X10° 5.6%10°

£S5 BEENRBLIBPFFRESBHRWY/ T
Table 5 Effect of cow dung application on the amounts of MPB in
early rice soils (No. /g dry soil)

' BEAER
SREH Mixed substrateds
Sampling date i
(1989) O 3 RO O &
: With cow dung Without cow dung

5 14 H : 5.3%10° 9.4%10°

5§ 525 6.3X10° , 3.7X10°

6 423§ 5.7 107 4.3%10°
752518 1.410* 5.7%10%

=6 FEMEEMENEEL SR RE RN
Table 6 Eifect of diiferent fertilizers on the amounts of MPB in
late rice soils (No. /g dry soil)

H,/C0,
ampling date o s Kol i
s i} i 2
(1989) Cﬁcﬂ:jw i’dufér%g KCI1 Cuake fertilizer
$H7 8 6.0%107 7.9%10° 6.83¢10°
8 28 | 1.4%10° 5.0%10° 2.1%10%
9 q21E 8.5% 10" 6.1%10° 2.4 %10
10 Jis H 5.3x10Y 6.0%10° 3.9 10"
10 J]131 H 4.3} 101 4.0 108 4.3%10°

(M) KFEL s R P REE

KRG rp S RS e R (DR BT R SEER LAY D, LR
HRIO TR R, A B B, BOR 44k, B, KB 6, BRERN 1—15an &
£, 75 420nm SANE MR T PR AR IR S 0 , ¥ SN T B R o A BB B IR TR
S, g/ 0.4—0.5 X 2—6pm, BB, BA AN B HEFI B 223K, DL He 71 €O,
Bl e A e B e (2) 3 IR e/ \ B BRI (B 1, R 2), EMEF‘E?%%)??H’U(&
gk, MBI ETE, HAA 0 lmm EARER, A RS, EEEEAHNER
. Y, BRI S ETOLHE, WHBREIBRNAS#. GIERR /B
sk, 0L EESH 3 RIS T L A B O AL BT . R B BRI
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AMOUNT AND DOMINANT SPECIES OF MPB IN
SUBMERGED PADDY SOIL

Chen Meici, Min Hang and Qian Zeshu
(Zkejiang Agricultural Universizy, 310029)

Summary

With improved Hungate anaerobic technigue, the amounts of methane
producing bacteria (MPB) in the .submerged paddy soil oplanting rice crop
were determined by the MPN (The Most Probable Number) method and the roll
tube method at the same time. The esults obtained showed that the amounts of
MPB during different growing periods of rice were significantly different, the
amount of MPB grown on mixed substrate was the highest at the late tillering stage
of early rice, up to 3.6 X 10¥/g dry soil; that on H,/CO, increased significantly at
the vigorously tillering stage of late rice, reaching 3.1 X 10"/g dry soil at milk
ripening stage; the amounts of MPB grown on formate and acetate were higher,
about 3.7 X 10%/g dry soil and 1.2 X 10%/g dry soil respectively at the vigorously
tillering stage of late rice; and that of MPB grown on methanol had no significant
difference during the different growing periods being, about 3.5 X 10°/g dry soil.

The amounts of MPB had no marked difference in soil at different depths.

A certain difference was found in the number of MPB under conditions of different
kinds of fertilizers applied, and addtion of organic manure stimulated methane
prodection.

The dominant species of methanogenic bacteria in the paddy soil were Meika-
nobacterium formicicum, Methanosarcina barkeri and Methanosarcina maze:.

Key words Methane Producing Bacteria (MPB), Hungate anaerobic tec-
hnique, Dominant species
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Fig. 1 Electron micrograph of ( x6000)

Fig. 2 Scanning electron micrograph of
Methanobacterium formicicum

Meshanosarcing mazei ( X1500)

B3 DRPL/ASREOEESRE (x2000)
Fig. 3 Scanning electron micrograph of Mecthanosarcing barkeri (X2000)



