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Table 1 Numbers of bacteria and denitrifiess in different types of paddy seil
o Y mbers & T
+ m BAKE Denitriticr % of
enitriller % o
Soil Fertility ] ] R cmes
Bacteria Denitrifier bacteria
(X104g~ dry soil)
-1 4720.8 2925.5 62,0
. S &+ B 3352.0 1676.0 50.0
4 i N
® 3787.5 1907.4 50.4
RER ™ 512.8 284.9 55.6
3 ‘
o oL % 5305.0 . 42440 ‘ 80.0
R g 1€ 873.0 634.9 1 72.7
% 3038.7 2210.0 72.7
nE L E 2630.1 2602.7 9.0
T # 4645.2 2580.7 55.6
, BRBt & 410.8 308.1 75.0
- 3149.6 1837.3 58,3
BrE L & 211.4 105.7 50.0
* ARBEFEEFAERENRAX.
B WME Higher fertility
g [ ## Upland soil
* > 10 E® Lower fertility
T o~
£iiao
S
g %Eln
- e 3%
y | _Z
“ E‘E .
< : RY WENIL WL
e
togaed logged ung bleaching Ing
dd ddy paddy
paddy Pl Pagar T sal soil
LR ’
v Type' of boil .
B3 BHKEREOKSE LSS0 LMD R EEND
v . Fig. 3 Distribution of denitrifiers in paddy soils with different tertility,

and in upland fields
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¥ Wi,
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B, TESATESRAER DY, AWMBRXAEE XM+ b RECAEERNARS T &
THRCGK 2), AKX B LRSI ER (Bacillus) FRBAKIEEE (Pseudomonas) %
FBERY, HDBE KRFHITE (Bac. megaterium), DY EMIE (Ps. fluorescens)
- RMGIREAKE (Ps. stutzeri) R ERLN L WhHH NI, SRELH & 2B W
10%—50%, HXRZEHITE(Bac. licheniformis)FHF BB (Ps. acruginosa) H
IR LR/ B LR K o, MR (Bac. subilis) ZHHESEFHL
Wrh, REFRIFE (Bac. firmus) RIE S+ KEBHE, KEFRITF & (Bac.
sphaericus) WX R HHE S LR Wb, KRFVFE (Bac. circulans) B
T4 KB~ HAN T, XTXEEARL#HGHIANEEORSLBERNXR,
HERE—IHR.
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Table 2 Composition of denitrifiers in paddy soil and in upland tields
) '(% ot isolates)

“;Emj: L¢3 gyt wEL BExat hpat
€ B & g;:;”o' :’;:;ﬂo' Percolating | Permeable gll(::ching Stagnating
. Predomimant species paddy soil | paddy soil | paddy soil | paddy soil| paddy sail| paddy socil
KE B# | KB B3 | KE B | KH BMl | KB B KH B
Bac. megaterinum 14,3 37.5 | 36.4 33.3(21.4 16.7 | 15.8 12.5]| 31.6 12.5| 20.0 18.2
Bac. subtilis - 25.0 - - — 16.7| 5.3 12.5 - - — -
Bac. cerets - — i18.2 16.7 - - I15.8 25.0{ -~ 25.01 6.7 18.2
Bac. [ichensfor mis — — - - - - 15.8 -~ —_ - 13.3
Bac. mycoides - - - - 3.6 8.3 - - - -_— 6.7 9.1
Bac. firmus 2.4 — — - - _ - - r\ - -— — -
Bac. circulan - - - - — - 10.5 — - - - -
Bac. sphaericus - 12.51 - -~ — — - — - - - -
Bac. sp. 7.1 - 9.1 16.7| — 8.3 — — - — - 9.1
Ps. fluorescens 14.3 — 9.1 - 28.6 1647 | 5.3 25.0 | 47.4 25.0 | 26.7 —
Ps. aeruginose - - - - - - 0.5 - - - 13.3 -
Ps. stutzori 4.3 — 9.} 16.7 } 17,9 16,7 | 10.5 12.5 5.3 - 6.7 ~
Ps. mendocina 28.6 - -— - 2i.4 — - 125 —  25.0| — 45.%
Pseudomonas sp. -_ —_ — - -  16.7 - - 10.5 — — -
Others — 25.0 | 18.2 16.7 7.1 - 10.5 - 5.3 12.5 6e7 -~




.

L | FRE%: tiﬁ%&mﬁiﬁ#}ﬁﬁﬁkﬁ!iﬁmﬁﬂ\?ﬂﬁk‘%ﬁﬁ?ﬁ 83

() LHAABEHEREE

DL ER T4y RO Bk R 4B LB R NOy 24 NO7 f9T  R BY L 8, 7E X S sk h
REAZVRERR NO; 24 N,O FEE N.O 2% N, ik 12 DR XL EHER R
NOv BB NHi? X% F R vk T B b B A Sp e & Bi5 KU %, A ik
FER X, RHAABEREERBER, RIIDGRLU T = Mg E©ET TR

1. B#RfE NOF BIRH N.O RUEgEHE: #§ 108 BRILH LA s Ard e ilas ,

HH 72 REEK NOy BN N,O, HHHABEMKA 67% . M 3 FILIE I REXMikE

MR, ARURS R ER, i S 33, 264 R0 265 %, HAUEEHEG, WS 1748 55,
EABERERSSRE. DRXERRAHRE N.O E5EE, W N.O 9HL A A%
o B LUK B MBI, (KR R R R Bl

£3 XWBELMPEHDY NOT THEER

Table 3 Denitritying nitrate reductase (NO7-»N,0) sctivity i <fr.ine
isolated 'rom soils in Taihu l.ake region
# " | N.O B (mm/10u1) NO; JEFR§IE I
] 1 Relative output of peak Enzyme activity
Strains , (N,0) in mm (10pl) (NO;=N,0)

Ps. {luoreccens 33% i 89.6 ' +4
Ps. fluorescens 264% 114.0 e
Ps. fluorescens 265" 90.4 e
Ps. fluorescenc 144¥ 18.2 -
Bac. megatertum 205% 60.5 -
Bac. licheniformss 23%9% ‘ . 35.4 +
Bac. megaterium 202% . 0.25 +
Ps. seruginosa 1748% 0.82 +
Bac. megatersum 123% 0.0 -
Bac. megsierium 178% 0.0 -

. NO' Eﬁﬁﬁ& H’"’E’ * [ha + E, - fo

2. BEMRfE N,O REDH N, FOEBSEYE: AP RBELCAERS HEEN, M
BRB—EEED, ABERBHRRER, EARM 50 kP, RE NO KRk
TEHER A 28 B, SR 56% (R 4). BRIME 4+ HARE,HK 33 SHAR
By NOy RIREsEHE, XAKEA N.O RIFEER; 2389 SEKN NOT BIRMEE
prh % R, H N.O FRESEEEE; NOT REEEEEG SN 14 SEk, IRAE
N.O FFEEEY, TERHOBERK 3 S/ 144 SEWATDLBRKE, WERSE
N;O &5, J5& WA 205 S 123 SERBHRVEXFRIFE.NZRAH NOT &
F4 NO Mk, EHE WA, BHR—ENAAERERARE LEFRAER. R
A N,O SR ENK, ff NO #—FHEEA Ni, BS SEER, XA HRBRR RN,
HB N.O M XSH5RERFTRN. FIRAML-RELEKRRLEES K, EFRIAY
FHEO, X7 M TEX & B R KA TS B & KR A MR 5 2/ TR
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Table 4 Nitrous oxid: reductase activity of strains isolated
.rom soils in Taihu Lake region

B o Relative“c_.?ip(ur?lﬁflzggdll)( (N,0) N,O ERMEH
,ln mm atter Enzyme activity
Strainhs 0 i 5 i (Nzo"N’)
i day 5 days
€K 498 ST 4.3
Ps. fluorescen: 33%: Soard.0 0.25 m
Bac. lichensforms 1389% - 174.0 0.50 -
cK , 153.0 160.0
Ps. [luorescens 140% " 159.0 u.0 [
Ps. sttutzers 176% 155.0 ' 95,9 - +
Ps. fluorescems 1447 | 1520 154.0 R
CK ' 133.0 122.0
Bacillus ¢p. 617% ©137.0 T 80.0 - L~ 2
Ps. fluorescens 211% 131.0 122.0 ' -
Bac. cerens 2718% 132.0 128.0 -

* N,O RFMEE: o+ 38, » &, — .

xS Kﬂﬁﬂi!*!ﬁﬁ-ﬂ:ﬁﬁ “NO7 )% "NH! gyReh
Table 5 The dissimilatory reduction of "NOj o "NH} by strains lsnl-ued
from soils in Taihu Lake region

("NH}-N%)

] 3 “NH} abundance in medium® alter

Strains 4 NN 20 /i

4 bours 20 bours

CK I . 0.3857° "7 ° - T0.380 T

Bac. subrslss 003% 0.407 0.540
Ps. fluorescens 33® ) , 0.382 B ) 0.387_
Bac. megateritum 247% ) ’ 0.385 L 0.433
* Bac. Btheniformsc 934% . 0.392 - : 4.69
Bac. lrcheniforme 18807 . 0,380 ' 2.82
Bac. cercus 115% 0.385  0.448
Bac. cereus Zlh'_l"' ' Y W'Y T 9.62

‘Bac. erews ZT1RN ‘ ' 0,892 - - BT I} ot 5.30

eK C St 0:377 - o oo 8. 386 -
Ps. [luorescens 26% . ) 0.398 : o 0.401
Bac. megaterium 775" T 0.689 o 3.44
Bac. I:the‘nf/orrms TELI ’ 0.393 - . 'i;' ) - 1.47

;mch K"NO, 1y "N’ $&9@ 29. 8%.
-'V

18 °N m%?ﬁﬁt%ﬁﬂl&ﬂﬁﬁiﬂﬁ%ﬁﬁﬁi%ﬁﬁﬁﬁ?ﬂ%, f*ﬁ'%%zﬁﬁ] fiﬁaﬂmﬁﬁ
FIRBEHE o GLIR BERRY 91795 PR BEREIR 20 NRFTEREY SNH-N% BT R 4
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NUMBERS, COMPOSITIONS AND ENZYME ACTIVITIES OF
DENITRIFIERS IN PADDY SOILS OF TAIHU
LAKE DISTRICT

Li Zhengao, Pan Yinghua, Wu Qitu and Li Liangmo

(Inssisuse of Soil Sciemce, Academia Simica, Nanjing)

Summary

This article deals with numbers, compositions and enzyme activities of denitrifiers in paddy
soil in Taihu Lake district. The results obtained are as follows.

1. The amount of denitrifiers was rather numerous in paddy soil in this region, generally,
‘more than million per gram of dry soil. Numbers of denitrifiers in soil with higher fertility
were larger than that with lower fertility. In all the paddy soils, there was significant positive
correlation between numbers of denitrifiers and bacteria. :

2. The species in genus Bacillus and Psendomonas were the predominant denitrifying ba-
.cteria in paddy sotls in Taihu Lake district. The highest occurrence frequency of Bac. mega-
therium and Pseu. fluorecens has been found in these soils, they even constitured 10—50% of
the total denitrifiers, while the frequencies of Bce. licheniformis and Bac. firmus were much
lower than the former.

3. The enzyme activities of denitrifiers have been determined by means of GC-technique.
The amount of the strains reducing NOs~ to N,O and those reducing NyO to N; constituted
67% and 56% of the strains tested, respectively. The amount of denitrifiers being able to reduce
bBNOy to “NH? through dissimilatory reduction pathway constituted 92% of the strains
tested. The dissimilatory reduction ability of Bac. cereus and Bac. licheniformis were vigorous.



