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Table 1 Hydrothermal conditions in three experiment sites in different climate zones

AR AR I T HEERE jiiz7d

Rk L | A
Annual mean temperature  Annual mean precipitation Annual evaporation Altitude
Experiment station
(C) (mm) (mm) (m)
#4& Hailun (HL) 1.5 550 — 240
#t . Fengqiu (FQ) 13.9 605 1875 67.5
J 3 Yingtan (YT) 17.6 1795 1318 45.5
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Mg® *,250 wmol L ™" dNTP,0. 6 wmol L ™'5[4),0.3%
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Fig. 1

AR AT B AT £ 2 4 (0 ~ 20 em ) AL B AY LA (2009 4F TR AE 1 IE RESD))

Soil physicochemical properties in the surface layer (0 ~20 em) of Pachic Udic Argiboroll and Fluventic

Ustochrept in different climate zones



1 48] G RS FOAE R R R T RO PR TR 2 R 5 T 133

2.2 ELXMBLERMEY DNA H EKE DGGE

S

B 3 WA IEAF F AT GC e i 400 bp 7547 4
[ R E W) nifH L PCR 47 38 7= 4 1k 47 28 1 6 i
BEICHLIK , G 0 AR )5 15 2 S (18 2) o AR TKGE
PR TR] - SR v B [ 5801 A W e 9, okl v 2%
7 1Y) 22 /0 AR [ AN R B v R RO 2 0 SR Y
WK — Y M 2 24>, X DGGE &3 it

8t K B, A R] A B 4 3 [ S R 1 B DGGE
T A5 B AR AT — R R 22
BR T A B R AU 2,3 AN T
AU B e T e ] GG A W LS A R T
ARAE 5 e AN I S ) 2 AT — 2 Sk [a] 1 25l R W]
P - 8 22 1) 47 7 — 26 A ) 20 B D6 B, (H X S Y
LI B S BN A TR], 7s  HE  SURAE W AE ) Ao
FHEEA—EN .

> -

1: YT-BS-N; 2: YT-CS-N; 3: FQ-CS-N; 4: HL-CS-N; 5: YT-CS-P; 6: FQ-CS-P;
7: HL-CS-P; 8: FQ-BS-N; 9: HL-BS-Nj; 10: YT-BS-P; 11: FQ-BS-P; 12: HL-BS-P
HL, #4835 Hailun station; FQ, 35f 23 Fengqiu station; YT, % %% Yingtan station; P, Fik Tk
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K 2 nifHPCR ¥4 r=4 DGGE K4
Fig.2 DGGE analysis of amplified nifH fragments from different soils
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Fig. 3 Cluster analysis of DGGE banding profiles of DNA extracted from Pachic Udic Argiboroll and Fluventic Ustochrept in different
climate zones using Ward’ s with Dice index
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Fig. 4 Community diversity of nitrogen-fixing bacteria in two types of soils in different climate zones calculated from DGGE gels
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Fig. 5 Ordination plot generated from CCA analysis of soil properties
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T AL SCR 43 A, C/N G B - g [ AU UAE D Y
WA REE Y X S ARG R A S —
DT, R IR R R RORL R T B
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H> =6.938 x ffifit A (g kg™') +0.815 (p =0.002,
r=0.802) , fEAMIT BT I - 0 AR R & e Y

M) - S8 [F] I A ) 22 R P Y S i TR 3R 3k 5 T THT
L 3T 3 Bt B — B

®2 TEUHRTMSGEEGEIEERREYSHEENEXXEA

Table 2 Correlation of soil properties, climate conditions with diazotrophs diversity

Shannon-Wiener $5 4§

Shannon-Wiener index H'

Simpson 1§ %{

Simpson index D

pH
£ Bl Organic carbon( OC)
4% Total nitrogen(TN)
B it % Alkali-hydrolyzable nitrogen( AN)
4 Total phosphorus (TP)
A% Available phosphorus ( AP)
24 Total potassium (TK)
LA Available potassium ( AK)
C/N
A4 H47E Annual mean temperature ( Annual T)

AE YT Annual mean precipitation ( Annual P)

~0.68" -0.69"
0.77* 0.75*
0.78 " 0.75*
0.80 " 0.77 "
0.74* 0.70"
0.66" 0.67"
0. 56 0. 49
0.63" 0.65"
0.73* 0.72*

-0.1 0.07
0. 14 0.04
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AR 7 4y o 25 2 52 i [0 G0 95 T L R [
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PE AR B R4 T I [ A A W 2 AP AL
FRE L AR EOK A R TR SR A A A SN A TR
WA A K, B AR Z 05 kB, oK
(Zea mays L. ) #Fr ] 5 2 i [ 20 40 1/ B 103K 45 [
FEFR 0 IR (Azospirillum ) ™ ST 1 1%
FF 5 ( Klebsiella) ™! 7 B ( Pantoea) ™' %8, {H La-
tour 2% Xt 9 it {5 B 1 ( Pseudomonas ) J& Y 41 5
Pl Z HEVE R e R WY, - 498 2R A0 2 3 1Y 52 i) [
T, EMY R B RE BN, SA S R — 2
3.3 SEBEEZHNEPTHUNERMEYEHRNS

T B 52

A SR A T Ao VI R R K A e A T A
ol i R 7 o SR O M DL RAR FR I Bk T AT e Y
e [ R A ) B R RS A . O TS AR BE &R R
I3 RO X AR W B V& AR X 52 i £ T, Martiny
A2 A 2006 AR B - 0 I SR — BE L Uk
Wl Is 20 e Z MR 0 25 S BT 5 1k s oy s
EOEIER TN S R AW (U7 A S b R LA & & i £
IR, T IR V% 2 FE 1 60. 3% 1172 5 Al 15
PR 40 456 b BT A ) 0 AR T s IR L5, 5% AR

SR R R T

AR 9 T R A5 A 2 R
FATRERTE T P SIS S P A G
TE R EE BN K, 7E — R B, bR T
EERE T A W v R R R A Tk
PO 25 B U M SRR R S B AL,
S A O YL A AT AL B A Ak 38 UK i 8 2k
I ORI AR 8 7 A T W, S O v ) [
BRI Z R R . X T R, R AT
RE 2 BRI W A K 1 B T, 3740 B 2k 5% i [
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IMPACTS OF CLIMATE AND CROPPING ON COMMUNITY DIVERSITY OF
DIAZOTROPHS IN PACHIC UDIC ARGIBOROLL AND FLUVENTIC USTOCHREPT

Dong Zhixin "*  Sun Bo'"  Yin Shixue’ Sui Yueyu®
(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(2 College of Resources and Environmental Sciences,Yangzhou University, Yangzhou, Jiangsu 225009, China)
(3 Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Harbin 150040, China)
(4 Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China)

Abstract In agricultural soils, besides anthropogenic sources, diazotrophs are the main source of nitrogen. Effects
of temporary climate disturbance and cropping of maize on composition and diversity of nitrogen fixing bacteria in Pachic
Udic Argiboroll and Fluventic Ustochrept were examined with the technique of nifH-gene targeted polymerase chain reac-
tion ( PCR) -denaturing gradient gel electrophoresis (DGGE) approach combined with advanced statistical analysis, based
on soil reciprocal transplantation experiments which were set up along a latitude gradient with distinctly different tempera-
ture and precipitation. Both cluster analysis and canonical correspondence analysis (CCA) show that soil properties could
be the dominant factor to stimulate variation of diazotrophic composition, whereas temporary climate disturbances also
caused a certain extent of differences. Contents of organic carbon and alkali-hydrolyzable N were found to be in significant-
ly positive correlation with Shannon and Simpson indices while pH was in significantly negative correlation. Statistical
analysis show that the content of alkali-hydrolyzable N was the determinant variable which explained the differences in di-
azotrophic composition among all samples (p =0.002). Hydrothermal conditions didn’t have any linear correlation with
diazotrophic biodiversity. However, Pachic Udic Argiboroll showed the highest diazotrophic biodiversity while Fluventic
Ustochrept showed the lowest under warm temperate climate. In addition, maize plantation increased slightly the diversity
of nitrogen-fixing bacterial in all soils, except for in Fluventic Ustochrept in Hailun.
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