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WA ERSREY, RERNABNER, N ZERGEEROKRERTRD, BE
WEREL, il LR A AT HRERTIEMAES . WB/NERR SRR R R
FAREEN—FEZERE, HE, THERRSUBHHREEASY B EBRENEER
BEMEEM. HE 1 ETER, ELBD L, BR/NERRIARSN, ESRFhE, Ak
KB R EEFRFE, EREU SRR E A ARG ERT EEEH. XM
R THARKNER, ERAD LM oH ERAETHEERENER.
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2 HZWH,NESEBNR R AEFE R E KT E S, Ehr s
KA REEE (Pseudomonas), RENMEE (Acinerobacter)., MR (Enteroba-
creriaceae) RIFHHEE (Bacillus), NEREFTPARERNEZ A RFRBEE)
ERAE, EEENEEFTRNOZWA, THEENE OB EIA S, RES5NE
WANERARTEE DA, B TARZERMURRNEMAGLHEER, HiEE—SU
Fo

®2 NEFTELEHBERBEHAM(%)

Table 2 Composition of dominant bacteria in the rhizosphere at
different growth stages of wheat

- Domi ﬁtis‘;%f%l\ B
. S B T ks ominant Ifamily or genus
£ }5!2 A Growth
Soil Genotype stage
Pseudomanas Acinetobacter | Enterobacteriaceas Bacillus
AL 20.0 40.0 — 40.0
2EE 7228 S 7 AR 44.4 33.3 — 22.2
FR %5 R 37.5 25.0 12.5 25.0
FaL
R A5IA 25.0 37.5 — 37.5
315 RhFE IR 42.8 28.6 —_ 28.6
BREE 8.6 28.6 14.2 18.6
p ] 20.0 20.0 — 60.0
gz 7228 WA 25.0 37.5 12.5 25.0
R AA 40,0 - 20.0 40.0
EIR e :
& 20.0 40.0 — 40.0
iS5 | mEH 25.0 50.0 — 25.0
R 33.3 33.3 — 33.3

(2) MERENBEEHHERE

L ST BRIREME R IR SEA A ERBRERT, feAmREmTHL
Bk, MESEMAREFRNERNRE. B ST IRRIREE SR, "T68 T MMREET NIL-N
MR RE L. MARIRIG S5 R (R 3) K F, P B RS, LB LT, R 5 7228
MR R Bl iE Ve TSN 18 /AN ZEBE ] 1 S RSN IRES i R T IR BRI A AR o
TERR B B LUR S BRI 55 M R TR B, iU 0 B 0 49 o

2 B ARREE R RO 3% 4 R E - RN ETER B B AR pRiY Bk
FREEHERTELR L EE. ELPER/UFRaIZEEE, WEE N NEZ2HT .5
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Table 3 Effect of wheat roots on urease activity
(NH,pg/gdry soil . 24h)
j:f_@ ER A T;Eha%m- Growth stage
Seil | Gemowrpe“enc | gmem | mtw | smym | mmm , B
Tillering Jointing Booting Heading | Flowering | Ripening
RER L 17.0 16.8 21.6 12.0 4.3 13.3
HE W E | 17.4 8.2 - 8.7 0.9 54.1
e+ = | R 8.7 — .7 3.4 8.0 13.5
SRS LT | 17.0 13.0 21.9 12.2 Z 128.3
S+ 8.7 34.2 37.4 83.8 13.2 148.4
T WERE | 342 22.3 23.6 19.5 19.1 2.6
FHEI28 | ma T | 2107 4.0 2.6 3.5 27.0 13.1
o+ | = | BBt 22.2 - 17.7 23.0 17.5 13.1
RIS T | 19. 30.8 53.1 4.9 21.3 3.4
R+ 28.9 17.3 7.9 39.0 21.4 21.6
g4 JERRMBEREREEFEDR R W
Table 4 Effect of wheat roots on nitrate reductase activity
(NO7-Npg/g dry soil - h)
G 4 % M
étj% G%Eﬂ Tﬁ:a%m- rowth stage
o enot €
! OPE ene | sy | pEm B | HED L BRI
Tillering Jointing Booting Heading | Flowering | Ripening
Tl 2.38 1.46 0.007 0.013 0.018 0.014
EFT28 | e E | 598 2.38 0.014 0.007 0.013 0.220
et w3y B HWERT 6.23 5.60 0.015 0.007 0.013 0.028
WA 7.44 5.58 0.012 0.013 0.064 0.011
Pog it 4.13 0.021 0.014 0.007 0.018 0.009
R+ — - 0.011 — 0.009 0.009
SRR v - - 0.011 — 0.006 0.009
Lt | 4 PR A — — 0.014 - 9.009 0.009
HE1S bl o — — 0.014 — 0.006 0.013
pog:ian - — 0.014 — - 0.009

TEIH IR 2 A B vE i , R AR FEEIY, B NO7-N RE 0.009—0.014ug/g dry soil »
ho W& ERUNERS] 1 SRR PRMEEBEREERS TEE 7228, MARMNA
A E RN E MR R P RO T B IR B T e 2R B R T ARAN 158, el 7E/ N R AR R AGRT
WA 22 R, B N B AR, T B B A/ N SE R B Y BR R SR B T e AR R
MRS B, /N E R TR T R [ S M e T B A R 2R o

3. % NOy B N,O MyHHA#I: Z/NEERNARNMREA,WET NOT B
B2y N,O BUEEIEE. 3R S BRI NOT BN N.O WlsEE AR TR L



6 + = # i 30 3

WE, MENZERPER, ZRENNE, HMEERRR/NEEFA L8 FR

BEE—B, MEASETEHHGIOBEERERTAD . EHRE, ABEAY

SR ER RIS Y AR P/ NERARRTELIER, Tk TH Y W
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Table 5 Effect of wheat roots on denitritying nitrate
reductase (NO7 to N,0) activity

(N,Opg/pl)
- ‘ NFEERNEICK)
é%?lg G%ﬂl?ﬂ[y%ge T%eatmﬁt Wheat growth time(day)
(o]
15 22 30
. i 2.54a 3.24 2.34b
. s 7228 AT 5.983 6.28 9.504
&t
RFR T 3.65a 4.02 2.63b
R51E Roh L 6.11a 4.51: 13.0a
RERL — 0.00 0.00
§$ 7228 Y] Nt — 2.67 2.33
AR o
R — 0.00 0.00
el e Nant — 0.43 0.99

Duncsn’s B ZELiZPERAFREEREEZR - AATHERTEER (P<0.05),

* 6 &, WMAMAEERENZERBRRD LEOBAREREER, KESHE
(1979 R BRI R I AR B A AR BHE R ER SRR, ARERE
MREFEAEEOTER, MEAH B ARARBEERRREHE. W& LRMAR
ERATA4DLE, XS5T LrhHEBRAESERD X,

#F6 NERFHWMLFARE

Table 6 Nitrification intensity of wheat rhizosphere

+1% LR & A BfLfE SRR (%)
Soil Genotype Treatment Nitrification intensity
. R 98.1
FE 7228 ey 97.9
I e P o8
R 0.87
sEF 7228 EANE 0.78
et RErL 0.90
=N 2 .
315 BT 0.80

2 £ X W&
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DYNAMICS OF BACTERIA AND THEIR ENZYME
ACTIVITY IN RHIZOSPHERE OF WHEAT OF
DIFFERENT GENOTYPES

Li Zhengao, Pan Yinghua and Li Liangmo
(Instizute of Seil Science, Academia Sinica, Nanjing, 210808)

Summary

The rhizosphere is the microhabitat where plant roots are contacted with
soils, and also the region where soils, roots and microbes are closely combined and
interacted on each other. The rhizosphere microorganisms may act as a “microbe-
membrane” in the exchanges of nutrients between soils and plants.

The dynamics of rhizosphere bacteria related to nitrogen transformation and
their enzyme activities were investigated applying simulating pot culture tests with
two kinds of soil and two genotypes of wheat in order to understand the regulari-
ties of growth and decline of bacteria and their enzyme activities as well as the
relations between them and nitrogen transformation.

The results obtained show that the two species of wheat could exert a marked
effect on the ammonifying and denitrifying bacteria populations in the rhizosphere,
On the contrary, the wheat roots had a negative rhizosphere effect on free-living
nitrogen-fixers. The differences of nitrite bacteria population between rhizosphere
and non-rhizosphere were insignificant. The number of bacteria in calcareous soil
were more than that in sandy red soil, and the free-living nitrogen-fixers were
not found in the later. The amount of bacteria in the rhizosphere of genotype
Baofen No.7228 wheat was greater than that of genotype Baizhengyin No.l wheat,
During the main periods of wheat growth the predominant bacteria in rhizosphere
were Gram-negative rods, with the general family and genus being Enzerbacteria-
ceace, Pseudomonas, Acinetobacter etc., in addition to Bacillus. The enzyme acti-
vity of NOj-reductase in the rhizosphere of genotype Baizhengyin No. 1 was stro-
nger than that in the rhizosphere of genotype Baofen No. 7228; and the enzyme
activity of reducing NOj3 to N,O in rhizosphere had no difference between the twao
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species of wheat. Both the activity of NOj-reductase and of reducing NO7 to N,O
in rhizosphere were larger than those in non-rhizosphere. with regard to the
kinds of soil, the activity of reducing NOj to N,O in calcareous soil was larger
than that in sandy red soil, and increased with the growth of wheat, but the
activity of NOj-reductase was opposite. Before flowering stage, urease activity in
rhizosphere of species Baofen No.7228 was stronger than that in non-rhizosphere,
and urease activity in rhizosphere of species Baizhenglyin No. 1 was on the contra-
ry. During the maturation stage the urease activity in non-rhizosphere of both
genotype wheat was larger than that in rhizosphere, and there was no differences
of nitrification tensity in rhizesphere soil between the two genotype wheat.

Key words Rhizosphere microorganisms, Enzyme activity, Wheat genotype



