509 %45 1 1 H = 2 Eire Vol. 29, No. 1
2009 4£ 1 H ACTA ECOLOGICA SINICA Jan. ,2009

TERREXAFEARRIRSIFRIR L5
REMNSERE

FARR, R4 AT

(ZEMRZERE AR BB, 22 730000)
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FIARPr 145 pH & TIEMRFR , B 6 FEARYZIRE pH K TFIERIR L3, ERRSIERR, LEEVRS T ELAZEHE
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Characteristics of nitrogen content between rhizosphere and bulk soil under seven

shrubs in arid desert area of China
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College of Pastoral Agriculture Science and Technology, Lanzhou University, Lanzhou 730020, China
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Abstract; Nitraria tangutorum, Zygophyllum xanthoxylum, Reaumuria soongorica, Ammopiptanthus mongolicus,
Atraphaxis bracteata , Haloxylon ammodendron, Ceratoides latens, which are widely distributed in the Alashan arid desert
area were selected for study. The nitrogen status of various forms, soil organic carbon content and changes of soil pH both
in the rhizosphere and bulk soil. Total nitrogen, ammonium and nitrate in rhizosphere were 24.9% , 24.5% and 65. 1%
higher than that the bulk soil. Soil organic carbon in the rhizosphere was 18.5 % higher and soil pH was lower by 0. 14
units than the average. There were significant differences in content of soil total nitrogen, nitrate and organic carbon content
between rhizosphere and bulk soil. Except of Ammopiptanthus mongolicus, the soil ammonium content in other shrubs’
rthizosphere was higher than bulk soil. Among the seven shrubs, only the soil pH in Haloxylon ammodendron’s rhizosphere
was higher than that of the bulk soil, the soil pH under the other six shrubs. The differences soil organic carbon and soil
total nitrogen between the rhizosphere and bulk soil showed a significant linear relationship. There was no correlation in soil
total nitrogen and ammonium between the rhizosphere and the bulk. Soil total nitrogen and nitrate in the rhizosphere and

bulk soil were significantly correlated.
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RARBAEY W HRE Y, EWEZRRZ — RN E RIS, MYTRR&EMIESREZRE L
%, MABERS IEEM, PEZEARHHETE Y RIERMEER R, NMEMRA FnmE 550 A 1%
BENAEYER) SR, HRPR (rhizosphere) —fGZFEMR S LA HA R 1mm BJLEAREEHMX 3E, B HE
KAFH Y FHEAR RS HEYIEFRRTTF, FRWRR R 8 5 AT s AR L3RR 5% BiR sl
R o AR N A ORI R “ SR R, RE B R Rk, Dl 3 M A S PR N F) 3
SRS, ETERER, BT RS BBIR, B IHX — X A AR FREO8” MxE T4 A #R bk 1+ 4
Dy B3 TR BRAS 3% 23 ) A8 R RN 1 R it B B 4

E NXRER B ST T 80 404, FEAEHTEX RIEM AR ARKIRIR IR FEE B T WRERMAEY AR
PRI AR AT T 9T . KEXTRIROPIIEEN, pH &M 5 7oK Y AR5 IEHR PR £ 1k
AR KZER . {8 H R EAE AR bR A S YL W BFR R R D, UE D BIFR TR B &R L5 440 A IR
T RS TNRRX— A R BTHR. RREEYERMETRRIARERLRZ—
N PRI ER KT RITR . HEFZESRET R -MREEYERWEZE TR, TEREX
BRAK S5 BRI A K LASh , 138 NP K F B LR R AEAREKWEERFIEEFZ—.

A SGE XS X 7 FOSFEIEAR WA DIRE MBS AR AR S B LIE oH 122 F T 0
X, B A FIEARR bR T AR & EWAHE XA FEAX R R AR AN, T 55 5 X AR R XA
RIS AL ST I Bl K B
1 HREH=E
1.1 5 Ao

WHFE AL T Bz 38 70 2RI , AL R s DR AR AR % o b BRARAR AL 4 39°08° 7R 48 105°36” , 14K
1370m, J& THAM RN TR X, £2FETFHEHIL 120 ~180d, 145k 160d, “FH<IE 8.3C, =10C
TR —H% N 3200 ~3600°C , M ¥ fiGiE —32.2°C , S iR 41°C . SEHPEKE 100 ~ 150mm, FEEFLE 7.8.9
Ay, i 2FREKER 59% ~75% . 78K & 3000 ~4700mm, BEET K > 17m/s, KT 7. 8 HK KK H $x
47d, MYABEZURA BEEER REARNE, ZEERAR M GRHEY R D . KEHEKREB/N, RRE
ik, BERE BT LSRG K A 3R . R AR LAZERL R BERRLE £, R OhHRRRL ARIRE, RAR
BERANTE K S 2 BF I B SR AR IR o 3, T R e B4 IO B . H IR AR £
1.2 TERERRES ST
1.2.1 FEHEE

AR X E LA FIREAR g 1 7 AFEHL, 2 HE 373 51 LA B R ( Nigraria tangutorum ) . i . ( Zygophyllum
xanthoxylum) £LH} ( Reaumuria soongorica) Y927 (Ammopiptanthus mongolicus) ¥ K 3E (Atraphaxis bracteata)
MR (Haloxylon ammodendron) S¢452E ( Ceratoides latens) 7 Fp#B R AEFEAR I E ., BFEHL 100m x 100m, £
FEHB AR 7 #k b S5 R/ N B FE MR RAE 20T , SRAETE AT S REFIAE KRB TR 1,
1.2.2 +HRE

SERBRIKG RIEM 2 ARG LTI VAR R E B B R R L EE L B R R 1, R
JE T MIAR R BIAARER 43, BY F 40k, BB 3h 57 T 9+ AR bR L8 (FRic 2 B) , 5RSEAR L iR br +
HE(FRITH R) , AR 2 88 Ar R
1.2.3  L3EELI#r

W EF S [ FORE MO i B TRl R = N B B AT R BB L5 3. MR TS, 53
TR R AR R A B, BFA 2 FRE T 0. Smm FLAR I 136485 S H

T2 RAAILRIEILETE AL, A FlAstar 5000 42 B i sh ESHMY (Gt FOSS 22 /] A7) Ml i€ 5 HIRE SR
FIAHZS A 2mol KC1 {242, H] FlAstar 5000 4 B 3 3l 13 55 (U € ; 38 HLARR 55 R 91 S L- AP i
Wi5E ; +3% pH fER A AL (1K 1:5) W,
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F1 EAESHEMERKRR
Table 1 Morphological traits and growing condition of shrubs

i # ik ki B KRB
. . Crown diameter Number of shoots K .
Item Family Height(cm) Growing condition
(em) (n)

F1# N. tangutorum PEHP} Zygophyllaceae 57 ~60 738 ~745 380 ~392 FE 5% Luxuriancy
B E Z. xanthoxylum PPl Zygophyllaceae 94 ~99 119 ~120 5~8 P %

Z1%) R. soongorica FAJ IR} Tamaricaceae 38 ~41 139 ~157 61 ~65 %
YA A. mongolicus A} Leguminosae 106 ~110 242 ~250 13 ~15 HE %
VWA A. bracteata #Pl Polygonaceae 33 ~38 66 ~76 14 ~16 I

M H. ammodendron #EB} Chenopodiaceae 76 ~82 85 ~100 8~9 I %
e A C. latens #2 B} Chenopodiaceae 50 ~53 57 ~63 24 ~29 %

L3 BdEntr

F1* & 55 (entichment ratio, ) " F/RARFRXT 1370 BB AR, B (E KK/ BARPRANL 3R 550 E
=[ (RS & - EREEE) /A RbR & & ] x100% 1,

R FH SPSS16. 0 BRAFHATHE 204 , AR Pr L3 S AR PR L4 2 18] FHEC AR - R Bt 1T 22 e e T, 9
person AKX HTRITARIFR 0 Z E B KR o
2 H#RESH
2.1 RFFSIFRPR LI 0& BAHE

M2 ATVE H, EEMRER 1R SRR R R 6], TR R SR RS A AL &k L% pH 23 H
WBEHZESR(p <0.01) o AHX TIAEMPR L, RPr HIE LR Fm i 24. 9% , RS AR 24.5% ,
HIEMBREHE I 65.1% , H A YIRS H 18.5% , 1 3% pH EF- X5 H 0. 14 4N 8f7, ARPR x0T
ARFR I R B B B B A A A o

*2 RESEREIEFSIIETFHERAEERR
Table 2 Contents of nutrients and enrichment ratio in rhizosphere and bulk soil

REXTREAR I ¢ o

As A FHfE HHRD t-test for pair samples

Variables Position Mean +S. E. Enrichment ratio . ,

4% % Total N R 0.015+0.01 a 24.9 5.739 <0.001
B 0.012£0.01 b

NH;" mg/kg Ammonium R 7.53+0.35 a 24.5 4.149 <0.001
B 6.05+0.20 b

NO; mg/kg Nitrate R 11.31 £1.61 a 65.1 4.372 <0.001
B 6.85+1.26 b

A MLk g/kg Organic C R 1.52+0.09 a 18.5 4.780 <0.001
B 1.29£0.09 b

pH R 8.75+0.06 a -1.52 -3.201 <0.001
B 8.89+0.05b

[Fl—AF B R PR SRR IR L F R R £ R 22 R A B3 ,p <0.01  The same letters of rhizosphere and bulk soil indicate no significant difference
at the 1% level

2.2 ARFEAMRPRSAARFR LI & R HE
2.2.1 7 MEARPR SRR LR ER T RFE

THREASEREE DRARXMICRO W EZIEIR, f3% 3 AT, 7 MEARFPREZ GBS TR
TR ERAHE O AT DAE RREREE, ML EWHAERRRE SERREFHABE . RE5
TP RS ER/IMRUCOTIRERE > 48 > HE >VPLH > A > UAE > BIR, £RTEAR FIEAR PR R
B TARRER EER, b, s SRR, X5 40.79% , KERICOVER > HE > WAE > KRR
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2.2.2 7 MHEARPRSIERPR LRI AT B

7 FEARFBRUD AT R SR N B BTSN, ARPR L5 P MRS A S B L ARRPR 38 5
B, H A, B HE DATIRRER BE, KR 3 MUERIARE. *Eﬁi%%’%ﬁ,u\’fh“%kd\ﬁ‘iﬁ%
HE > AR > VEE > AT > WHEE > R > a8 gﬁi*ﬁ%’&” SRIE LRI, 1K 75.28% , H
IR > BRI > AR > 80 > JEgFE (R 3) . WEAFHEANELER, N -5.84%,

®3 ARAEAREANERFELIBEAR GNBAIEREER
Table 3 Contents of soil nitrogen and organic C and their enrichment ratio in the rhizosphere and bulk soil between different shrubs

ARk HRAL 2R(%) NH,' (mg/kg) NO;™ (mg/kg) AR (g/'kg)
Variables Position Total N Ammonium Nitrate Organic C
F1# N. tangutorum R 0.0150 a 8.72 a 21.87 a 1.64 a
B 0.0086 a 6.40 b 19.46 a 1.18 a
EHER % 34.38 36.14 12.36 38.22
Wi E Z. xanthoxylum R 0.0180 a 11.25 a 11.51 a 1.69 a
B 0.0138 b 6.42 b 6.41b 1.59 a
EHER % 30.81 75.28 79.58 6.65
L% R. soongorica R 0.0207 a 5.83 a 16.60 a 1.76 a
B 0.0146 b 5.29 a 13.02 b 1.45b
BEXR % 40.79 10.11 27.46 21.27
YA A. mongolicus R 0.0132 a 7.54 a 4.81 a 1.31 a
B 0.0111 b 8.00 a 2.73b 0.92 b
BER % 19.76 -5.84 76.12 41.97
VWA A. bracteata R 0.0078 a 7.14 a 0.89 a 0.87 a
B 0.0060 b 5.60 b 0.44 b 0.78 a
EHER % 29.84 27.54 103.42 11.93
M H. ammodendron R 0.0072 a 6.44 a 1.75 a 1.02 a
B 0.0057 b 4.63 b 0.77 b 0.63 b
BER % 25.28 39.06 125.30 62.39
Tpgh#E C. latens R 0.0256 a 6.80 a 21.32 a 2.30 a
B 0.0238 a 6.71 a 5.81b 2.21 a
BER % 7.84 1.48 266.87 4.19

[ AR AR PR -5 AR AR PR s F B AR R R 22 A B3 ,p <0.05  The same letters of rhizosphere and bulk soil indicate no significant difference
at the 5% level

AFEARGRHESA S BYE TERR LR BRANZRARE , KR 6 MEAERYEE, RirLIE
HIESASER/MRUCT AR > BBR83E > 4080 > T E > VWAH >BR > UPARE, BERENEERES, RS
266.87% . HIKEBRHE > VA > TFE > WAEH > > ll(F£3),

2.2.3 7 MEARRERSIER R A Mok S B RHE

M 3 AIE R A RS BYE TR HEREGO0 DAFTIRRESBE . RirHEPE
Bl S B R/ MRUCHTEEE > 2080 > FHE > Bl > WAF >BR >UARE, WTAREATS , RRIESE
BRI ,IK 62.39% . HERKADPAE > BRl > 48 > WARE > HE > I3
2.2.4 7 FEARMRPR SRR 135 pH H 2 F

T AR BRRRLASE , AR 6 FEARMRER pH XK THEMRFR , AN [FIVE AR bR BR AL A2 BE A AR R] , pH [
RIEREAE 0.04 ~0.29 ANERALZ[E], HA/MIF R : 48 > FHE > WHE > WWARE > WPEAEHF > Ak, XU
LW ER G5 R 14 pH EHIYFRK, JBAEE FEMYPARERZ, WAFMEARIRES 113 pH {E AR
BN E ),
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Fig.1 The pH difference between rhizosphere and bulk soil in different shrubs
[E) R AR R S AR B S P A E RN 2ZE AR B 3E ,p <0.05  The same letters of thizosphere and bulk soil indicate no significant difference
at the 5% level; 3| N. tangutorum ; i F. Z. xanthoxylum ; 2L} R. soongorica ; UPAF A. mongolicus ; Y /K3 A. bracteata ; R#2 H. ammodendron ; §¢

2.3 HREASAVIR EER HEAZEHLR

X HIRERGESR HERMAYBKBATHRME DT IE 2 AT LUE H FER PR S ARARFR , A LKk
HHRERAZ AR REMR, “HERANKERR . M HRERS HIRESAERF SRR TR
(B 3) , 2R SHSAIEMRPRFIEAR PR L3R BEASC, H - FH WAL (E 4) o

2R

7
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Fig.2 The correlation of total nitrogen and organic C in the rhizosphere and bulk soil
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Fig.3 The correlation of total nitrogen and ammonium nitrogen in the rhizosphere and bulk soil
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Fig.4 The correlation of total nitrogen and nitrate nitrogen in the rhizosphere and bulk soil

3 itig

YA KRR PRI R IR Rk B AR B RIAR PR, MRPR X IR IROUAR KRR e THEYII
AROREL . SRR R L AR R 2RSSR WMERMA YRR S TRBENEEEM.
MIEEAE Rt LIRS EARRENRE . BT TREREX L8508 BRI, A FREEASREM
BMEBRERITIFEER T AT AR F W B R PRAS " X AT R R 7E R 3 T
ZEAEAEATFENREEZWIRATRRER, DK R AR , B A B2 0RRT0E, it
BELHHRSEE" . BRIZEHFRARIDT H 3 FEAMR PR L pH (8 K& IR /MROU R 45 R R B, #0/
HEAY LANERTE X 3 FEAR AR BRI 4 SR 2RI B B A IEARBRAN (R/S > 1) ,3 R A Hr /N4 08 L AR
PRER LR, SR, BN o TR P RS RHR I3 X TURRHE A 2 REAK V0 Hb A AR 7 S AL
GEREN, AEEIMRPR S 2+ (BHER PR 158) Z 8], 23EAH. C. 2% EC 1 pH fZ7EE N B 2
S, X EARPFGER 3. Whitford Z5A N T H3E57 0 10 B G2 A Y . 3R 39 A ) 2 1) & 2R i
FEAEFAREER"

TIELA T ERAR IRARMILROUEZSER,7 FEAR KRR T AAX TR b I 2 AR
W TEEEM. XEHTRESENSAMWY) FET- R R MR B LR BT RE R R
WA RIERRRERN SR, MAIY R RS AN EERE " HR G TR A3
A EARER, TURESHE A0 PEAH DAE RREABBEES,

TIETHNS A EERNESANHESA, SEDEEEREFHANEDERER. BESEANELSHEA
B ESRARRFESHAR . BN BRmAR, HIL7EE SR LR S SR A SR . TR R AR
RKZEIFFEES R RXHB TR R BBCEEBA—H, SBCORRIEARFR bR LR EYGE S 'EAR. ¥
KPR AR bR & A, 7T REE B TR AR A (8] IEALZEBThr 3 T BRI B X M 2, MR AR R, B fif
HO AR ARG I, AT IR PR S AR & B . HAARERRGR DIENHESA E5AS &
¥im TARR P 14, RUX S ER R LIEDE —~ERENEENSR . HEEERWRMKR T ZAFER
R sh 8 5 B EFE R Z B K2 RE X,

A HUBRSEAR AL 7 A O, AR BRI AE Y1 shR B B AR, T AR R B T AR Bl X I
HALZEIREE  SRFR IR E RN . KEBBIREW, SFEYHRR LEAR S EYES T
JEMRFR A3 Xt 5 TR A SE I A4S B — B, 7 FE A HUBRTEAR PR ) B 45 U0 B AR 2R 20 0 B s 7 0 AR
AL BT SRR A PRI BRI —

— A A B BB AN P 2 5 1 pH AR b E BRI, SRR % pH THHEZE 4
5 : OB 7RI T4 ; O RTWANER; OWRRBUT=HER CO,; @M PREA: Y TE 30 /=4 A HLER
1 CO,; OWRESHMWRT ™ . MEARFR pH HAERPRE , AT RERAR IR TR L RS R, BUER R B
FIESF , AT R ERRAR PR pH BAR PR S . REMRFCRIA, AFRTESAN(NH, 5 NO, ) 3R Ex pH B
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AR, SR LS R EE AR, f T BHES T B o5 e 3, b 4 R ik g B 7 4 AR R
SFWH I H ZF HCO,; X OH ™, BUARFR LB, K2, YHY LIS RN FBE AN R R 250
,ﬁ[ﬂ] .

FEFRICEX, LA YUK EZRE TR R AAEY) B R TE Y, TR R FOR IR 2 A VLM T 1k
ik, AR R H RS ERF RN SR SEIR S B2 B 2R B BEHXE(E ) , 28 5ENEKRZ
B HURR A BB, A VIR LA R R BE AR S T 2 RSB o X Ui Wi A L3 5 B A LR
SRR IREE . BT AREMRE, TR B KA, R R EE ARG R 72—,
B — X OISR FBEUMSEN T, FAROSHIMERES . HFATHNESRFERHLRANE
U™ LTk , B b, ZE PR3 T2 X, iR Pr 53R br LB 2 A 5SS A TAHRE (B 3) , S &N &
H51RERENH BENHXE(E4)

4 #ig

4.1 WrS5IERRE TR EFERBEES . A TFIERR LT, REFE LESA SR HEES T
B 24.9% 24.5% F165. 1% , HIEE W E H 18.5% , +3% pH [EFHMK 0. 14 PR, HPRIERH
H BA 5 AR BRAIRY o

4.2 7T HEARRLELSA HSRAMEBRSEYLHIERE LIRS ES.

4.3 BRULABERBPESABAEMPR S B8, HAR 6 FEARR L RESA S EYE TIERR1IE,

4.4 X7 FERTS, RERRRIR W pH & FIEMR PR 138, AR 6 FEARY 2P 138 pH K FIER
Pt

4.5 TERPRSIERIR, LEAVIRS HRERAZ MY BB EMR, “ERIANLEXRR, MEELAS H1E
EARAAMRR SR RN B oA, 2R 5 HSAER R AEER bR+ 33 B A, = #F d AR
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