AR KOF F 4R, 2014, 31(3): 343 - 351
Journal of Zhejiang A & F University
doi:10.11833/j.issn.2095-0756.2014.03.003

B Hh L R L A X R B B
OO RARTE, AR, FEMR, & &, FAEKD

(L WRiLAR AR BREE 5 WS U Be , WV 2 3113005 2. Wil ARk K2 Wil Bbk A 28 R G RRAG R 5
i B B HE EE R SE R A, WYL W 2¢ 3113005 3. #7028 iy Mol BG4 Bk, #TTL i %e 311300)

E: F 4% Phyllostachys violascens 4 423k B 2N A S EHREHE R 2 BR, L5 B E2D BN
P L3 LI R BN MAMBEEMN AT R, ABTEHIRBEERARETEANRZEREN LIERANMAY
HYrh, BRATTEMRE, Eite T2 ARKE: XB 1 AEATEHERALSE: m(R)m( LA =5 ) m(4
WAF)=16:16:16 4351 1(R B A )RR 1(EAE); RE2AZEZNANTEARAHLE, 53 438 2(REmR), 42
1, 2 20k%), LB IRF+RMAT), B AL AL R F 360 kg-hm™ A7 35 H A8 B &9 AL A 2, R L4755 4
Slessr e A, B RSB X R B-T A E B K Bk (PCR-DGGE) ¥ R 4= % & PCR . K 54 LI R AL w i
(AOB) W R B EH (AOA)BEZ M SRR AN FFTE., EREAV: FRAZLEAAMDERAALETH
HEFZHLGl g AR, HESMHALEZERE,; WHABEZGOAR 1 5408 B 20 A LG RR
Wi AR EEMEFHATRAR, AANMEENAE I 5L XA RE; LERAMADE SHEALALRE]
HEZHT(P<0.05)433; AR3RAANLBMAFARANFEHNLARNFEHEKRG(P<0.05), GAHLEKRFLEER
AMmAF REMNLEH M DCCE £ 0 S RN RE T oA i, REIHWAANBRED SHEEPD AR
RET, RE2FEZ, ARAFERARELSANATBEEDN, AFH T LEAANBEYNED R RLEHEERA R,
B3 42428

KB SIS, THMK; AEFE; AR, RELKETE; REAL@mE,; B X A p-T A ERIKE K,

%8 % k2% PCR
hESHES: 57143 MERARERD: A MEHE: 2095-0756(2014)03-0343-09

P

Response of soil ammonia-oxidizing organisms on fertilization and

mulch in Phyllostachys violascens stands

GUO Shuai'?, XU Qiufang'?, SHEN Zhenming®, LI Songhao'?, QIN Hua'?, LI Yongchun'?

(1. School of Environmental and Resource Sciences, Zhejiang A & F University, Lin’an 311300, Zhejiang, China;
2. Zhejiang Provincial Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration, Zhejiang A
& F University, Lin’an 311300, Zhejiang, China; 3. Forest Technology Service General Station of Lin’an City,
Lin’an 311300, Zhejiang, China)

Abstract: For intensive management of Phyllostachys violascens stands, heavy winter mulching, to increase soil
temperature, and winter fertilization are widely used techniques which affect the activity of soil ammonia
oxidizing organisms. To understand the effects of mulch and fertilization on ammonia oxidizing bacteria
( AOB)and ammonia oxidizing archaea (AOA)communities, two experiments were conducted: 1) with a
constant N fertilizer rate of 360 kg-hm™ applied as m (N):m (P,05):m (K,0)=16:16:16 and treatments (Tr)

with mulch (Trl)and no mulch (ckl); and 2) with mulch in each treatment and ck, three fertilizer combinations
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at a constant N rate of 360 kg-hm™ [Trl (as above)——applied as a compound fertilizer, Treatment 2 (Tr2)——
applied N as urea, Treatment 3 (Tr3)—-applied fertilizer as urea and potassium chloride (KCI), and ck2—-no
fertilizer applied ]. The community structure and functional gene abundance of soil AOB and AOA were measured
using polymerase chain reaction ——denaturing gradient gel electrophoresis (PCR-DGGE) and real-time ——
polymerase chain reaction (RT-PCR) with the Shannon diversity index being used for analysis. Results showed
a majority of common AOB and AOA species represented by bands on DEEG profile were produced from the
all treatments. The AOB community structure with no mulch (ckl) was different from the other treatments which
received mulch in the winter season, and Tr3 was different from the other mulched treatments. The Shannon
diversity index for AOB species with Trl was significantly higher (P<<0.05) than Tr3. The higher (P<<0.05)
amoA abundance for both AOB and AOA was observed in Tr3. Results from the combination of PCR-DGGE
and RT-PCR for both AOA and AOB, showed Tr3 best in species diversity and gene abundance of ammonia
oxidizing organisms; whereas, Tr2 was worst. Thus, to sustain the activity of ammonia oxidizing organisms and to
improve N recycling, urea in combination with KCI should be applied. [Ch, 3 fig. 2 tab. 28 ref. ]
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Table 1 Design of the trial with different fertilizers and the order of treatments in field
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Figure 1 DGGE analytical result and cluster analysis of amoA fragment of ammonia-oxidizing bacterial communities from the soil samples
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Table 2 Diversity properties of soil AOB and AOA calculated from DGGE band pattern data under different fertilization treatments

s A TE AT

Shannon 5% H WS BERR R By Shannon 55 H WS R R By
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Figure 2 DGGE analytical result and cluster analysis of amoA fragment of ammonia-oxidizing archaea communities from the soil samples
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