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AR T RERS KX RERRRELE
ME YR I

RIRE Guat K B B E #BT N ¥ F &

(L P + R AR R E SR E, P& R B 2 0 AR BT FCRT , KR 030031)

B B RAMIREARXEH EFZBFRAENRBHR T AR LR EKIEENRGT
TEBE BB BN RERRERRIF L ERIERENE N, ERRBELEH FENEY T BHEEER K
4 38 o0 TSR A0 ZEARBE S BERM A R AF T AP RAM E A K B2 PIH R He oK, 3 pH A E R, R
AENRE R, AR BEEILE o R = B R, S8 EKA R 2 510 P,0,0.15 g kg ™!
H FeSO,TH,0 0.03g kg™ ' BT EEBA B R HATRAAEWE . AR BEE H 7 KR PR 5 & B 5 W A9 18 Fr
EEZO0~6 mm Z0H) ,EHEEANMGK T REUNHEREAEBRE TR, H SR+ pH HEK . 7%

HRER L8 pH 84S 122 88K T A0 0 , T 3 2K 1 XTHR B MR ST + 48 pH (A9 B ma L3

X@iR
hESES 51583 SRk AR IR E
¥r % ( Caragana ) J& BX T 5L AR 0 0 X 9 B0 AU 7%
M EREAN BT LEY, 758 & FEG KK
T ERATEWS . BTHBRLDE PR
(FiB W MUYE MEEHEH  EREL
B R X MR BOS A S EE PTRE Y Ak R
R FEERERNF. EFK, B X LEMHRR
HEERTREM MRS LR KGR
ZBE R AT E S (B X SIS0 R ORI A A R L
B, R REE IR R A LR, e
2 I, A s Lt A AR B B A B R
R — R A R RIR”, AR RS
LR B A B3 8 & R SIS, T LR
SETRER KBRS N THK DA AR,
B %P R B, E 48 %Y L ( Caragana interme-
dia)RBHENENW H B R RERRER, B

7 9% s B BOB% BBk s pH ;s R P 133 3

A AL S S, S A R & IRGE R R
FHE Fe T RTTE I 124.0 mg kg~ (B4 SCHR (1) 3
i, /N 8338 JL( Caragana microphylla ) 250 FF ) Fe &
BB K E] 1480 mg kg™ 'o UL, 7E 1L T E P
X B9 A KM R AR B K BB AR Y &
EREH R R BT B ST HMAR L
REROL MR RICAAFEENE L.

1 MRS

1.1 it EMmEY

i+ A KR L, R B LA R R
Bt R AR R 5T B il B, B A AL R 3k 1 By
o FP&FM-FRAB IS TGS X /A8 IL
( Caragana microphyll) B9 N T.4E M,

F1 HEIROHBLER

Table 1 Physical and chemical properties of the soil used in the experiment

T2 EE/NO 28 EC B b €2 R
Depth 0.M. Total N pH Olsen-P Avail . K Avail . Fe
(mS em™ ') 1 ) 1
(em) (gkg™") (gkg™") (mg kg ') (mg kg™ ") (mg kg ')
0~20 9.10 0.49 0.27 8.51 6.1 160.1 2.02

* R ER 048" I H (2004-232) b TRETRULPX ESERXBERWIIB#"HHAPFRANE
YeERM HHE (1959~ ), LA HAREA PIRA ELERN, ERNERYEF FORRERNMREEESE F ORI
(D) KRB . ESRREKINFOUFEER. PEEVEFRSNHESEFEEY RSURE . 2002. KR

Y8 B #:2004 - 07 - 26; W B & 20FE B 192005 - 04 - 12
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784 1 %
1.2 iREigit MR
1.2.1 #HRRE ZHRABRALRRMEILX

Higit. REEHBEANI00 mg kg ' HERHEN
K,0 100 mg kg™ s BEEHE R 4 MK EL B (DR
FEBEAE (Py), (2) 5 P,Os 25 mg kg~ ' (P,), (3) 1 P,0s
50 mg kg"(P:,),(4)ﬁﬁ P,05 100 mg kg‘I(P;,)O i 5
4 EH 10K,

AR TR L TG A RO B B AR BB R AT

MEHT, KEHAZRER 20 cmx 25 em( HE
x @) MBERE, SEEXNT L 4.5 kg HIARKZIT
SR AR FR BT, 5 200 ml B9 £ B F KK R B S
5+xa2RBa A TEREEEH. FSA10HALEF
B EEMRT A E PR 2 cn B8 £, 33K
FHEIFKBE 80%, fFFKE2BEGEAEM
100 KL fP F-(BEA/ DS ILEEERT). B
KR TETHE L MEE PR &R
(BEROBENHERTHEN, BN EEEST. 5 A
24 B VG, B EH 25 %k AR 4 5 K3 1)
EMEREAK. N7 A 24 BHH, SEREISd R
KM ERAE A S IR, BIIRE MBI 2 4.
RER EBANWLMEY —EHESHSE LB
B LA, URRAREA. MBREFAHEKE
HEN LR FFHARKPRE, FREETKEG
T, ORI FRARAR M N E, 7 105CTAF
20 min Z 5T (60°C) , FR T &, B {47 0 52
TREFEFRS M AR E 250 g, TG, BREE .
WA EWE . WEWE eSS R
M pH ER B &’
1.2.2 WAEENLR RFKH2HF3IKE
REXBI K UBHBENEL4HE, SRR B &
B, EMHERERMHRA N 100 mg kg™ ' # K,0 100
mg kg_lcﬁﬁﬂﬂﬁﬁﬁﬁ‘% 3K LB (1) A B AR
(Py), (2) 18 P,05 75 mg kg~ (P,), (3) } P,05 150
mg kg™! (Py), BRACFHE RIS 3 KFLBI (DA
FEERAE (Fey), (2) i FeSO, - 7H,0 30 mg kg~ ' (Fe,),
(3)HEFeSO,-7H,0 60 mg kg™ ' (Fe,), Kt o ik
HOEF4K.

IEEBRAPVCHRM IEM I ZAREL.
2 RALEN 30 pm B2 8 W OR 8 0 1+ 898 W 75
#FZZEIWE 3 ) LA =84, P E S AR
ZHEKE (160 mm x 200 mm x 15 mm (£ x & x
), Bt AR R 4K S ZE (160 mm x 200 mm x 40
mm) , B IREENT L 45kg. TSA1THESF

ER BRI HE SIS 3 mm EM L, BKE
HERKEN80% . FRKEEBERERAERKE
WER I0RITRMF BLEMELE. A8 E. 8
MRFEFEHES R IR ERKBREHERE K. &
B 70 dJ&, A AN ik Ay o bR e R AR, gk ML
TR BRELEH EMTBEESH F
HMHEYRR ,DOohET . RELEREG, M
WM, UARFE R RIEY & BN EPBIR L K
BB RIBR ) R & . AR R AR
RS 0 5 ZR R HHF .
1.3 B&RSWAE

T A VLN E K HE SR AT — M
B M RIME L B R DY, LA N
B R ASI B4R, sl L sER
SFISE R 1 mol L' NH,0Ac B2, JUBE B +
B M E R A EDTA BRI OKkE K 2.5:1),
TR A R s 3 pH A EC B E Rk
(Kt 2.5: DM SOk 5: DU,
FEa 2RI ERAMB T REY  HY BN FE
FRAAHEBZTLEE " MY &0 FE N HNO;-
HCIO,(10:3) &, K'Y, SR ¥iE R A
SAS GEit aHr s AT b B

2 SRS

2.1 MENFEREKAZENRELNEE

ANFFEBEKFE T X7 et A T3+ &
IR IR 2 MR 3 WA, BE2 A8, M Bk B
BAR#ITRM EHIMERK, M7H24HF9 A
24 0,20 EEMEME S IRMLILLEBE R
FREMEM L, P, 2EENT 04% ~
13.6% P, (03B T 7.2% ~ 14.7% , P, Rb 3B
MT 10.8% ~18.5% - fEFTAE LI F 1L Py b K
REHE, NIFEB R B TP AERKREALEE
(3, FHUBRXBWOAHMT AH24H-~8He
H) SRS AR S5 BHLERE TERH FERE
ERIE, FEERC ARSI m. M8
He HFMh, P 38 53 BH LR &80T F R
T93%, M T RMHEMFI 9 A 6 HiskR L
HMRATEN S LA BHEMKT 9.3% .14.8%
M93%., HEEEMNFZEKE 9 A 24 H. M4
MHHRATEST ML X 25T 3.9% .
4.6%Ma2%,
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PREA B %5 A IR VE B B KX T AR A R SR B £ IR B Y B 785

9 T 3k — 25 L B R 6] B B 7K S X S b _E B D
WTMTERSEwE, RAT AR W 2 o385 &
AREHHEST TR, SR WE | iR, GRE2H
EEBRRABHRIMTH24 8 ~8 A6 H)BREHE
MR, EHERN B ERNEKHES TR
AHEK., EHHBERELRE P>P, >P,>P; B

EFAAKETHR, &40 B OAR T R RIEEE
HW/AN, B8 A4 AR, SABHYREL TFHES
¥, i B B AL (Py) AR LB B B T H b
B, el A, RS &4, 48 My T L /MR K
7 REREE IR R b RE RS R TR
firaita i 3 g 148

R2 FRAEBKEXTFRE EBTEOBR

Table 2 Effects of P application rate on shoots of caragana

7H24 8 8H6H 8H 248 9A6H 9H 24 H
24th July 6th Aug. 24th Aug. 6th Sep. 24th Sep.
L
heamen  TE  MmE  FE  mme  FE  mmm  TE  mw®  FE MR
Dry wt. Increase Dry wt. Increase Dry wt. Increase Dry wi. Increase Dry wt. Increase
(gpot™") (%) (gpot™") (%) (gpot™") (%) (g pot™") (%) (g pot™") (%)
Py 2.77 - 3.62 - 4.50 - 5.55 - 6.16 -
P 2.87 3.6 3.70 3.3 4.52 0.4 5.62 1.3 7.00 13.6
P, 2.97 7.2 3.90 7.7 5.01 10.1 6.09 9.7 7.07 14.7
P, 3.18 14.8 4.29 18.5 5.08 11.6 6.15 10.8 7.19 16.7
HRPH EHTEATKER LB E The dry weight of shoots in table is an average of two repetitions
%3 FRBHATEEETHTEOLN
Table 3 Effects of P application rate on roots of caragana
7H24H 8H6H 8H24H 9H6H 924 H
24th July 6th Aug. 24th Aug. 6th Sep. 24th Sep.
b0$::
feme  TE mmg  FE  wmE  TE  smg  TE  mMmR  TE  wMmE
Dry wt. Increase Dry wt. Increase Dry wt. Increase Dry wt. Increase Dry wt. Increase
(gpot™") (%) (g pot™") (%) (gpot™") (%) (gpot™") (%) (gpot™") (%)
P, 1.36 - 1.38 - 1.61 - 2.44 - 2.83 -
P, 1.41 3.7 1.40 1.4 1.46 -9.3 2.21 -9.3 2.94 3.9
P, 1.44 5.9 1.45 5.1 1.78 10.6 2.08 -14.8 2.96 4.6
P, 1.47 11.0 1.56 5.8 1.81 12.4 2.21 -9.3 2.95 4.2

H.ETH EWMTEIPKER K FIE The dry weight of roots in table is an average of two repetitions

2.2 HRXNSRIRpHENERABRSENTIE

2.2.1 RSN L pHEME W EERA
T, R HE 8% 7K - Rt i 1 58 pH {H R fn A 2
Fimo M7H 24 HE|8 A 24 HRX—K B, X RH
ZMERE AL H + 3 pH (EEHPREMR T 0.12, H 3R
(Pp) F#AK T 0.13,P, P, #1 P, W 43 5| B T 0.18,
0.12F10.06, M 8 B 24 B FF 45,5 P, &b 32 1 4%
pHEM MR E RS, Kb A3+ 3 pHEN Z
BITH, RKB4REXH,8 A2 R 9H6H,P,.
PP, I P, &b MY L 4 pH E 2 5 FEfR T 0.44,
0.42.0.46 1 0.08;9 A 6 HF 9 A 24 H,P,.P,.P,
P AbFE A+ pH E 4 B XK T 0.12.0.13,

0.10 #10.03, MU AMEEFL,8 A 24 HERITHKRE
HEBERAAN - S, LR+ E pHE2RIE
R A(WE 1L AE ), —FE,.BUNTE
REBE (P, A Py) EEBEALIE (P) KRG THAK RE
MENBRRIWEBSBREFREBE (P XEFT
Ble By, 48 LR R B R R R
SEEN, BT ERENEARMPRENER £
KiaBRabaEEshsrmd KR 1, FE %R
FAREHHEYERBREOMEZ —, 1 F4F
%M 40~ 50 d FFIR45E ,80 ~ 90 d A B4 B &
gl Hut, EHA KT HEGE 90 d(8 A 24
H), 13 pH 2 BIFAK, BB E TRASWHEH
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Fig.] Effects of P applicahon on the ratio of roots and shoots of caragana

24-Jul  6-Aug

24-Aug  6-Sep
HEA Date

24-Sep

B2 WA R 1 pH R

Fig.2 Fffects of P application on pH of soil used in the experiment

2.2.2 MR LA SRS BRI it
WA T A RO R & B B B K S B9 5 T T
mLoEERME 3 TR, EEANEE R BAEREALE
(Po) A B & BAERTE D MR BF
FRH KT X — S REVT RAEMBEASRET ,
M I PR R L (1) AR AR £ pH E (B 2) 1k
FR M P R ROR R A K K& WBEE IF
HEE R MBS T — DX R RKF
X IEREN LY A B F R AR S RHE Y
— 4B ERH A, EF SR HE (Oken-P < 2.0
mg kg~ )V AFKPERER E Y R FRER TR
KLREE SR ISR B FFA
A IR R R, MRS ILEAERLES

WE R B AR AT, B SR AN K
‘RN ERTFRARBENRE, E AR TH
M AR A B, BUE 1 3k AR IR OL TR B
By ELL,
stp, M P, RbBHE. tRAUBNETRNE
Ex A EERENARE. A7 H 24 B,
T MAYHSBREESEF,FIS A 24 EHT
BAME BENAAKEFARIEARBIER
ER— A BEAKFEOReH, LE3). X—T&4k
RS ARE LA L% pH ENEREFEVE
B e AP BF R R B, A K LR BB
EWEAS T ETAUBNTREEEEMX,
B A VMIE B REE KT AER L 3.
EBNRBHN P GHE WA E XS R BT
ZMAERRETEESBREN. BloA e HHL
BEYHSE XD TRMHS,9 A 24 HXE T
— AR EAKE. X T o A6 HME ., HAil
MHE AR SEE A 24 AREEHA RER
ERRE,
100 ¢
X
95 F
90T
85|
80 F

4
75 F

ARBEA R

70

Availabe P content (mg kg™')

6.5

60 “___d.,_——-o——«——’"“'

55 + ! . —
24-Jul o-Aug 24-Aug 6-Sep 24-Sep
F R Date

B3 Rt AR RN
Fig.3 Effects of P application on availabe P content of

soil used in the experiment

2.3 MEBExFF & LA TS RAOK W

# 4 B H MR ARNR BB KOE T T & & A
WTIHRSENNEER, BRITA ERRE
BB AM LB T RS B YERERE
BT N, P, A P, AhH S X B M E R EE
FHEERERENBHER, RAMAZL— 3.
ic7 B2 Bf8 He HWMELRESRIA. &
¥R FEBESBEEIEMT 1115 mg kg, RAR
(MTFTHE ONBRIEREY MM EYERT
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0.9 mg kg ' MEBT BN IL R HA R KL TE
BT RYRBHETMEANARTE, X
(EH)AERKHBE TFTRALE 1), AT 2B EH
e O R A R M SRR A KB E D
M8A 24 HHMIMELREE, SLERAN T
HWEBHSBHOOHNMMEERY T 1 £, A
22mg kg B EF 44 mg kg, XLE 1 B2 M
EIMERAT, A8 H 24 B, 18R LKA X1
L EBEALEE L A pH MAMBE T REMEM, KA
ETERBS I, 7T 88 S BUR R RURE ) 3% 58 , (R T

REMBREERARABEMEBER XA HEBEH LI
3. 9H6H58H 2 HIRMEL R, &40
HRABSEEMEEEE N, FHYREFEO.15
mgkg ' FI9H 24 B, LRI T S MBS BT
WKTME. W HERR, ATREFEEFE U T M.
(DEXTHEMAN, EHAe Rt FHRTERMARE
TFEKATH A THETEHENHARTENE, AR
BIEMSBTAAEMN RBRE Q)IRRAREY
WERFEEH EHESE, EHRIERNLFERL
i — 1S HIE .

®4 TEKHKENFHEE DG THHRSROL M

Table 4 Effects of P application rate on P contents of shoots and roots of caragana

7H24H 8HA6H 8H 24 H 9A6H 9H 24 H
24th July 6th Aug. 24th Aug. 6th Sep. 24th Sep.
pi¥::]
e WL WTFE MEN WTH MER BTE SEH ATH  BER  ATH
Shoots Roots Shoots Roots Shoots Roots Shoots Roots Shoots Roots
(mgkg™') (mgkg™) (mgkeg™') (mgkg™) (mgkg™') (mgkg ") (mgkg ') (mgkg™) (mgkg ') (mgkg ")
Py 2.65 2.00 4.26 2.00 4.75 4.20 5.10 4.20 4.10 3.25
P, 3.45 3.05 4.70 2.15 4.85 4.35 5.25 4.40 4.35 3.45
P, 3.75 3.20 4.75 2.20 5.30 4.45 5.45 4.75 4.65 3.75
P, 4.45 4.15 5.05 2.45 5.55 4.60 5.70 4.85 4.95 4.05

HoRkba AR TEAWKEEMEFE  The dry weight of shoots in table 1s an average of two repetitions

2.4 BNBESHEAITREDRERM
MBI R T 8% KRB G X AT &
EYEBMEWMME 4R, MAREREKE, B0
AECRAT AW A Y B BB R B 95 o, (8
HEARFRHEAG T ATENEYBERSKEHENE
RBEMAEL—. P P, EWE, HE

1é6r
1.4
12F

—
(=]
T

Biomass(g pot™")
LoE
o o
[= - ]

<o
IS
T

o o
[==20 V]

PyFe, PoFe, PyFe;, P Fey Py Fe, P, Fe, P, Fe, P, Fe, Py Fe,
Ab 3 Treatment

Ha BRAERKRAGTHERSEAXNTREDRNE W
Fig.4 Effects of combined application of P and Fe on

biomass of caragana in the rhizosphere experiment

BRAE R B M 3N R 4% A T B 0 0 B 08 B E N ]
HERBE(P)KRMET I XA EREE L& M
MIRER K, ERERNLET P Fe, L HEIFRHAE
YRR, BB T 1.51g pot ™', kb P Fe, ALFEIEM T
40.6% , i 8 F 3 fth 1t 8% 32 40 3 b A W) B BB OK
BEANAIIE B, Duncan’s ZEH LB &R FEW, P Fe,.
P,Fe,. P,Fe, fl P,Fe, i B Y PyFey. PyFe, . PyFe, .
P,Fe, .P\Fe, BRI FHEERENER, BENZAB
MEERIFBELNBEKT., FRREREN,P
M Fe B9 FAEA B 12.61 #1217, X B THR B &
K¥E,M PxFe B F{EN1.39, BHEEBEFKE,
AR MK Z AR EEH B EER.
2.5 BEFIEKED &6 A xR AR T HEA0 L4k pH EAIR M
B A T8 3 48 AT A, (B BB A E R T L AT AR
R AL 53 WA PUER MK £ 2 pH R 5K B X B B aE
AEERE N ; R e SAr KL AEMBRBE AT L E 3
WOH FEEREE LM pHE, X —iE AT HE S 5
FFE—SHIE. RSHEBRS AR FLHEP, RE
AKEAN L pH A B FRESNLE, BHEE
BEAREIOTE M, MBS AR, EERRLE
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KZE 9 mm LA PyFe, Zb PR + 38 pH 18 PR 2 5 B3
B8 T P Fe, F1 P,Fey b HR, Ui BAFF 5T R PR + 3
pH #9815 3 B 2 B K BB IR , 0 HE kK S 4 AR PR

2

0%

1’

FUAR Ab -4 pH (B A R W LB/ . = A A [ s % K
T 13 pH {BLFE M Bk /K ¥ A B BG B 48 i L i £ 1Y
ElEEREAR .

9 12

PEAZ K S B E (mm)

Distance from the room of root growth

s
Fig.5 Effects of P and Fe application on seil pH in rhiosphere

2.6 BMBEAEANRERIRNIATNBS

L0k A

6 %5 i B9 A RIRERE 2Rk F T R Br 1 AR
SPEREUBEEEL, RBRAREH, THEH
BEE R RE R AT . A SRR B Bk B
X BRAL B B R AR K E 0 ~ 6 mm A9 1 B B
SERETRBEY HREMEERBER6~9 mm K -5
HABERMEMAK,9~15 mm XEH A, [
B ,0~6 mm F A E4L B Py A B S B
%18 ,p MR Z, T P, M. NEBELAEAE
A Feo (03 T A HBFEMERRIR, Fey KZ, T
Fe, FEARAT RN . tLBLR L, 760 ~ 6 mmHR Br 3 I 1Py B
FIBKAL 8 @ L R B fR R Rk, 9 ~
15 mm fE F N AEOLRIG G . IMIREEREH &
PR T RR A B A HAH B T R K
(Py), I M AL 3B (P, 71 P)MRPRINEL T H BB & &
MESE. LS MR EEEYMRR LR
BERA BB W A X v R b

AR HEBE K AT 2 S ARPR pH #8208

BB RARI EERHSBR T LMK
BB MERFEO0~2 mm WEN S H B E
Olsen-P 5 R X, M 5 %% W 4% SR A9 - 488, IS £ 7 5 dik
K. #& Jones S 2 MBE 5T 45 B, 75 4 HLRR 1% b+ 9 9%
MITER A H B FTEk G 25% ~ 40% , HRAEF K T & #l
FREABS 1. Bt , 57 &tk AE 0018 o B ot S0 I 1
AWK 0 AT AR A U EEEE £ FHME
M. KEMREMEIFM Bk HEEE +2E &N
M E AR, 52 18 1% A B 95 ) Y — F 3@ R IRE L AT
LBt 2R ER LI B R M ALH BT E
AE# H Brown 2 EE R DI EH, SRR E
AR AR AR WA AT, /N R XS LR 4 B
SHRBEF A BB 78 95 A0 3 1R P T LUAR B
ARG ES B E Y . B AR PR pH K
RETHMBEN & B S RS T &g
T, DA TIT 16 L S50 7 AR 1 e ek i 4 R R e
AHBHER, X-FHREWF LREEM L, FEH
— 2 IR R AEIE .

HBBES R

Availabe P Content (mg kg™’ )

13 ;
~— Pl N b, Pl epre
461 -v-piFe 90y - PiEe AN e PlFer
44 s/
7
/4
424--x_ ,

4.0 \v———’/
38
3.64

6

5 0 3 6 9 12
PR A A K EERH (mm)

Dustance from the room of root growth

15

[ B | kK F X9 1 R PR A BB E B B

Fig.6 Effects of P and Fe application on available P of the rhiosphere
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D) B e BARAT R R T E K, B
REREZYW, BN KK BN FT &M LI T E B
BRmmsgm. ARERLESTRZRETERY
MR A . 5 AN HEBE AL AR LY, 5 X BT RS
EMEH M ATHEANEM, MPHUBRT R
W, FEMBEEET AATELRERRE L RE
B 9% P 388 8495

2) ANEMEBEKE XA 3% pH HHERMEAR
Flft, BFREREYN AT /WAL b RS
MG ARHEEE (P) ALBRALEE (P, #1 P,) L3 pH HS
B B A1 9 e () R — B . TE B 58 BRI B AR A
T T pH AR EERTARAEAIR Y
WAL ARE B WA RE RS R, KPR
B XF 4K £ % pH AR W T E R T H B K
fEM.

3) MMM LR R, B BRBCS R A
FrERAMREER LB E &M, 8L 50 T B
ZHMHEEREEZBERKENH S, £FF
WAL, PFe, AT RMAEYRES, BT
1.51 g pot™', 7 & F HAth b 58 .

4) 7 &SR PR £ pH B R £ EZBKF 8
SR, T K K - % AR B A1 AR S L 4R pH {H /1
Wb, IREGREW EM/AFZGT P BT X
BEERBRALAUBHTHRE, P M P, HR
PRV ILT ARCBE M B £ EB S i ATEH AR
Y EEHRGERA B2 2, X 5 &S MR
HAT ERREERRER AR,

2 E XK
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EFFECTS OF P AND Fe APPLICATION ON GROWTH OF CARAGANA
AND RHIZOSPHERIC ENVIRONMENT IN CALCAREQUS SOILS

Chen Mingchang Ma Hongmei Zhang Qiang Cheng Bin Yang Zhiping Liu Ping Li Lei
( The Key Laboratory of Soul Environment and Nutrient Resources of Shanxi, Institute of Soil Science and Fentilizer ,
Shanxi Academy of Agricultural Sciences, Tawyuan 030031, China)

Abstract  Pot and root-box experiment of randomized block and split block design were conducted for determinating effects
of P application and combined application of P and Fe’* on growth of caragana and its rhizospheric environment in calcareous
soils with sufficient water supply. Results of the pot experiment show that caragana biomass increased with P application rate .
Under the stress of low P or P deficiency, shoot growth of caragana was restricted, the ratio of root/shoot increased and soil pH
decreased rapidly. The root-box experiment demonstrates that effect of combined application of P and Fe** on caragana biomass
varied with the ratio. When the P and Fe?* application rate was P,0,0.15 g kg™ ' and FeSO,*7H,0 0.03 g kg™ ', respectively,
an evident increase in caragana biomass was observed over other treatments. The effect of combined application of P and Fe*
on available P in the rhizosphere (0 ~ 6 mm) decreased rapidly with increasing distance, and was just in reverse on soil pH. Re-
sults show that soil pH in the rhizosphere was mainly controlled by P application rate, and the application rate of Fe did not have
much effect on soil pH in the rhizosphere or the root zone.

Key words Caragana; Available phosphorus; Available iron; pH; Rhizospheric environment



