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Abstract; Nitrification characteristics in rice rhizosphere were studied using two Japonica rice cultivars with different
nitrogen use efficiency (NUE) , 4007 (high NUE) and Elio (low NUE). We determined pH, ammonium ( NH, -N) and
nitrate (NO, -N) , nitrification and ammonia — oxidizing bacteria (AOB) abundance in root surface, rhizosphere and bulk
soil under the NO (0 kgN hm ), N180 (180 kgN hm *) and N300 (300 kgN hm *) levels at the late growth stages in
the field conditions. The pH values in root surface soil were significantly lower than those in rhizosphere and bulk soil at

heading, filling and harvesting stages, ranging from 5.95 to 6.84. NH, -N concentration decreased but NO, -N increased
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with the plant development. N application increased NH, -N and NO, -N concentrations in all soil samples. Depletion
sections of both NH,” and NO, were found in root surface soil. The NH,’ -N concentration increased with increasing distance
from the root surface. The maximal NO, concentration was in rhizosphere soil, then the bulk soil and the lowest was in root
surface soil. Nitrification activities in both root surface and rhizosphere soils significantly decreased with the incubation
time, but the reverse was true for the bulk soil. N application improved nitrification activities in root surface soil grown with
4007 both at heading and harvesting stages, and also improved nitrification activity in rhizosphere soil grown with Elio at
heading stage. But there was no significant difference between N180 and N300 treatments. The nitrification activity showed
such order as rhizosphere > root surface > bulk soil at the whole sampling stages. AOB abundance in both root surface and
rhizosphere soils significantly decreased with the incubation time, while those in the bulk soil indicated no difference as the
time passed. For example, the AOB abundances in root surface soil at heading, filling and harvesting stages were 16.7 x
10°, 8.77 x10° and 8.01 x 10’ g~" dry soil, respectively. There was no significant difference of AOB abundance between
root surface soil and rhizosphere soil, but they were all significantly higher than those in the bulk soil.

As far as the two rice cultivars were concerned, there was no difference with the soil pH values. The 4007 grown soil
NH, -N concentration was higher than Elio. NO, -N concentrations in root surface, rhizosphere and bulk soils for Elio grown
treatment under N180 level at heading stage were higher than those for 4007. But NO, -N concentrations in root surface,
rhizosphere and bulk soils for Elio grown treatment at filling and harvesting stages were significantly lower than those for
4007. Nitrification activities and AOB abundance in bulk soil had no difference among the three N treatments. Nitrification
activity and AOB abundance in root surface and rhizosphere soil for Elio grown treatment were significantly higher than those
for 4007 before filling stage, while the reverse was true after filling stage, and the rice yield and NUE for Elio were much
lower than 4007. That might be due to the higher nitrification and higher NO, -N concentration in thizosphere soil for 4007
than Elio after filling stage, which caused more NO, -N absorption by 4007 than Elio. We concluded that nitrification and
AOB abundance in root surface and rhizosphere soil at filling and harvesting stages were important to a high rice yield and

high NUE.

Key Words: nitrification; ammonia-oxidizing bacteria; nitrogen use efficiency; root surface soil; rhizosphere soil; bulk
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BER R] T2 2 AR . 40, AR R 3% AOB % 76 5 R | S ek 2351 O 16.7 8. 77 Mg s LA
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(£1), —F AL AOBHELE3 KRHEFHLEEER,
3 itig

3.1 JKAEAF G 13 NH, -N F1 NO; -N 245 K ik
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K EREEER . BRI/ TAEA K H K 4007 Fl Elio -+ 3ERs L3R BE7E A B 5 R B AR
br>iE> &R BEARRLEAOBHELEEER H_HBER T LA LE AOBHE (£ 1)
o BEILIRATAT LAF KRG AR P 3RS fL/EFI Al AOB 57K R BRI RE Y], WA KA T 5 R EM
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HRBR 13RS 1LV FI AT AOB SRR AR R Y] o MR 1M AL 30 B 4R 4K T IR B 398, T AR 35 SARBR +
8 AOB BB H T B EM AR, TERFE /KRR R NH, -N, F R pH EREEE"™ , mHARERE
NH, -N E 55 (£ 1) , 754K HER K R % pH B E K TR LA (E 1), X S5/ AP 4
BB, _EIRIE P AR RS AR B AR BR TR (R 1),

KRB EHAR R B N 24 S LIRE I AOB S RAFFEE R M, — W2l TAREKSIRER,
B—HEKMBREMEEZ —. B TRRAEKEEGER R R K REESE AR, $3%
T AR FUR LB , TSI N R4S RS ALSREE A AOB ¥ . (EARATHZ MERRERF AR
E B, B A T Tt — M .

3.3 ARBR-IERLAE R S5KAS NUE B% &

R BOK RS R R ) R BERUK T T 578 B 17 B s RURASOK AR o U 45 B R AE AR T UK T
HP= B, BIARYE DA A IR0 45 3R ) R X 4007 B 3L Fl, T Elio N AU M Al ZFFLL Elio £
H G H97= 8 A NUE {5 T 4007, 7 B2 B T H G #9 1 3% NH, N &8 BT 4007 3121 (F£ 1), T
NH,’ -N 72765 it , SBCHAE HE R AR AL 38 B (R T 4007 , PRI CAR B -+ HE RS AL VE P38 T S 30AR BR NO, -N 45
B, TR SR NO; -N j B, f TR RExE NO; -N Wi i 2 S e X SBUK RS A4 K & NUE 925
S, BPAR RS LR FEARER , K RS A i NO; -N #Z2 , /KA NUE

W M AN R RIS T AR N I 483 A8 0 MRS I AR B R . 45 SRR, R B R A
JE NO; -N bt NH, -N B B E A -G % TR AR RO BRI & B 0o & B IR 4L 1 Fn™ o,
AL R 3 VR R & B, IR TS R KT o iR T4 SRR W, 18 NO; -N Eb NH, -N HRER R
RS AL ATP K, IR 208E P B 7% R Hh B A0 5 43 , (R C [RAL W i RERTB 4, AT 3R B 45 903K . Elio
AR - SRS AL B A K AT 2 BT — B B 75 F 4007, T 76 8 2030 =2 J T 5B 2516 T 4007, H 8 = Al
NUE 3T 4007 ,3x 7l 2 i T 4007 9 330 /5 WALV 3R, RBR A2 1 NO; -N 5 05, M 4007 4R ik
NO; -N B 1 A o PR /K R S 30 A 3R AR B AP R 5 /K R e 7 I B R AR A R R
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