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Desorption characteristics of phosphorus in tea tree rhizosphere soil. YANG Wei, ZHOU Wei-
jun, BAO Chun-hong, MIAO Xiao-lin, HU Wen-min ( College of Resources and Environment, Hunan
Agricultural University, Changsha 410128, China). -Chin. J. Appl. Ecol. ,2013 ,24(7) . 1843-1848.

Abstract: In order to explore the phosphorus (P) release process and its supply mechanism in tea
tree rhizosphere soil, an exogenous P adsorption and culture experiment was conducted to study the
P desorption process and characters in the tea tree rhizosphere soils having been cultivated for differ-
ent years and derived from different parent materials. The least squares method was used to fit the
isotherms of P desorption kinetics. There was an obvious difference in the P desorption process be-
tween the rhizosphere soils and non-rhizosphere soils. The P desorption ability of the rhizosphere
soils was significantly higher than that of the non-rhizosphere soils. As compared with non-rhizo-
sphere soils, rhizosphere soils had higher available P content, P desorption rate, and B value (de-
sorbed P of per unit adsorbed P) , with the average increment being 5.49 mg « kg™, 1.7% , and
24.4% , respectively. The P desorption ability of the rhizosphere soils derived from different parent
materials was in the order of granite > quaternary red clay > slate. The average available P content
and P desorption ability of the rhizosphere soils increased with increasing cultivation years.

Key words: rhizosphere soil; phosphorus desorption; cultivation years; soil parent material; tea
tree.
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1 #M#57F*
1.1 R

2011 4FE 3 A 7 A Ze B KPR AT
B BREE B (B s AR (i s A
HRPERAET 15 DA AR PR L HERE 5 AT 6 MR BR
AWl - JEREAR . R i SR A DX Bt M I A 22 XL
TR A, HIREEECA 1300 ~ 1800 h, 4F 44 IR AE
16 ~18 °C. TCFRIATE 280 ~ 300 d, 4E V- k 178
1200 ~ 1700 mm, + 28 322 R 27 HE ¥ 458 AR B 1= 18
KRR LM USRS 2 mm A 358 AR B 4 0
K FHH FURAE DT 1% FEAS T AT TR SR AR F AR 4.

21 ANEE A AL A DO A2 4T okl E R RR (K
B M B AL m KA B (K Vb B %) |
WA RACIRE T (A1) B A B840 ) 5 kg
APFPREAE R 43 R BT B A5k 3 ~10 2,10 ~20 a,
20 ~30 af1>30 a BAS I, H AR, % HHKR
PRAT.
1.2 WOk

L 2.1 MR B S A W BE R FREC 1. 50 g ff

F1 Ml HEEARELER

Table 1 Basic physical-chemical properties of test soil

A A 100 mL B0 A3 A 20 mL e EE
9 0.10.20,30,40,.50,60, 80,100,120 F1 150
mg « L' P 0. 1 mol - L™" NaNO,I&W, A 3 i
FRZR LI G A= M 05 20, 76 (25 1) C Y E IR K
B PR IRY , FFIRIRY 30 min, [HHK 8 h J5
=% 30 min, F#E 24 h J5E.04 5 15 min (4000
« min”" ), 15 FI W B BN PR (IR ,
A PRSI E VW pH (H, A5 B R
WEHOZ I 10 mL, FHERERPT EL e, JF 8 £
S 10 A B0 T
1. 2. 2 AR R A Sl i A ey 7Rl A R B
grb B FIEWOS B AN 10 mL JowE
0.1 mol « L™" NaNO, A , HHT B TE L 4E, 7 [ AE
2 TR 60 min, FE 24 h 5 B LA, 15 2 R
W 5 JOE )T v VR (W ) 5 ZE DU s WY pH
HJ5 , FHARSRT L A il e s sl 115 +
1) firp W B
1.2.3 HAIHME pHERM 1 1 K AL
T 0000 5 5 AT AL BT R FH o B R A 45 i v - I ik
D ZE 5 405K FH NaOH 5 mil-SH B PL b 2 2 s A
RWER 0.5 mol - L™ NaHCO, $EHL, SHBA T L (1%
DN 5 4R FH NaOH 45 - 0 6 B 76 I . AH )
T A PR - S A T AP A LR 1.
1.3 Hdlab

AR Excel 2003 #1044 f /> — e ik vb 1T
PRECLA S 1A 8 SPSS 16. 0 84 #4743 4
BT, >R FHBC AT ¢ K50 LU [R) Bt 4 1) 7 25 5, db 3
PEAF R E N a=0.05.

T

A= B RHEFRAL AERR [t FEA %L %73 pH EERINGs s R0 B R
Parent materials Sampling  Planting Texture Sample Elevation Organic matter  Total K Total P Olsen-P
part years (a) number (g+-kg') (g-kg') (g-kg') (mg-kg!)

EAUERPARGR T I 20~30 Kt 1 85 3.91 12.3 30. 1 0.20 10.24
Quaternary 10 ~20 K+ 2 119 3.99 18.8 27.1 0.25 8.81
red clay 3~10 HhE+ 2 115 3.98 13.7 31.0 0.19 2.59
I A A 2 110 4.52 7.4 33.0 0.24 8.95

ARk LK) I >30 [ = 3 108 4.30 23.5 42.1 0.44 12.04
Granite 20~30  WhEEL 1 213 4.01 23.4 44.0 0.43 6.68
10~20  ®WhEL 1 109 4.21 22.4 30.0 0.42 13.69

3~10 [ = 1 114 4.21 31.3 34.0 0.18 3.66

I [ = 2 104 4.02 13.8 28.1 0.30 7.92

T KAL) I >30 g+ 2 1138 3.95 34.1 32.7 0.78 47.58
Slate 10~20 Wi+ 1 275 4.43 24.0 21.5 0.44 12.46
3~10 g+ 1 261 4.21 28.1 23.8 0.42 17.07

II g+ 2 681 4.28 28.1 18.7 0.59 10.24

I :ARB% Rhizosphere; II :JEHIFR Non-rhizosphere. T [F] The same below.
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Fig.1 Isotherms of phosphate desorption in different test soils.

a) RBx 1+ (R) 53EARBR 2 (NR) Rhizosphere soil (R) and non-rhizo-

sphere soil (NR) ; b) R[FI+#:FARBr 14 Rhizosphere soil with different

kinds parent material; c) /N [FFAEAEFRARFR + 1€ Rhizosphere soil with

different cultivation years. T : %% P0%L 21 4K + Quaternary red clay;

I - AE B H XA Granite; NI M2 5TE KAL) Slate.

VR EE RN 5L T A AR DU KR B TR B Y
AR AR (10 mg - L") BF, AR PR 1 R
RN R 5 A0 < B R B AR R 3 AR — 3
HMEBEHREE N 10 ~ 100 mg - LB BRI R AR AL
K, Z 5 BESME VR B A 35 Aa T s i a3, 2450
VEHRMR B N 150 mg * L_lﬁj‘,%miaZI@*ﬁi&ﬁﬁji
B APIARPR T RN 9. 7% , AL H KA
Yl 13.0% AR5CaE XY 0 8.2% .

2. 1. 3 AN[RIFfe A B AR AR B - SRl 1% i R Ao P
& 1c 7T DL H SRR AR BRAS AR B + 1l 1
S A7 gt T 2R SRR L I R AT BIR ) FE A 1 L fEOR
[Fi) AL L 178 Tl PR I it £ A2 b e 525 R AR TRD. 3 ~
10 aff b £ 2 i LI %10 ~30 a £ 30 a
DAL 1) Wl i W b 2 A A DR B S P AR MR B (10 ~
60 mg - L") B AR AL ANt | =22 I Bt & 5l e 234
TR RSN R B K (150 mg - L)
Bf,3 ~ 10 a BEFENT R (6.3%),10 ~30 a IRZ
(11.3% ) ,>30 a 5%/, 35 13. 2% . FAA -2 e R}
ZT S AT 7T Al & B, A SRR A I ) Bt AR A
AR A v 1T T o EL RS AR B - 8 ) A Xl £ 1
R K] BESE TR b B A, 1A
ZPI AR R AU LR , LASRE o 1 SEmi A A I . 38 m
R = 496 30wl o b, ofeit VR I A BT 5K anky
R 1 A A RN R A, mT AR 0 R
g

2.2 ASPPHRBR A SR 0 A R AE

Shy S 5 1 i BH A - 39T B 1 A O, kA
ATE 0,10,.20.30.40 .50 .60 .80 ,100 120 I 150
mg - L7 BE SN Y W R 5 i i A T T LG
A

Y=BX+a
. X O FIERE BN & (mg - kg™ ) ;Y b TR R
Wt (mg - kg™").

M2 2 WA Y, A3k 4 SR mh I i 5 e O o
R EIEMSE HERECH 0.873 ~0.969. H 4}
(B kg BAT W B o v ) i I S, B (BB, AR
TSR (1) W B R B 5S , TI AR AR P
2.2, 1 ZEMAR B A 98 5 R AR B - SRR 1% 45 I o R
fiE R 2 ATLE M, EF UL RS R,
JEMR PR+ 3735 B EAR T AR PR 148, A 2 7 3 ~
10 a FlEAF BRAK T AR MR B 38, i Je 52 Th s fa
20 ~30 aff L m FHEMR b 38, 7E 46 5 WAk &
B L AR PR L B (H = T AR FRTE 30 a
DL AR PR - A A AR T3 ~ 10 adE
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Table 2 Results of P desorption experiment equation fitting for test soils
B FRAEAL FRTAR R SRAEH FEA R V=BX+a HHIEREL
Parent Sampling part  Planting years Sample site Sample number 8 « Correlation
materials (a) coefficient
g AU ESEARER T I 20 ~30 HEIR B 1 0. 0051 32.54 0.962
Quaternary red clay 10 ~20 e B 2 0.0047 24.85 0.958
3~10 K& 2 0.0028 16.46 0.939
Il Kb B B E 2 0.0026 15. 11 0.923
e E ALY | >30 Kk 3 0.0068 27.03 0.964
Granite 20 ~30 B 1 0.0030 8.66 0.873
10 ~20 KibH 1 0.0034 12.02 0.883
3~10 KbH 1 0.0020 8.11 0.850
I Kb H 2 0.0049 27.53 0.969
M KA I >30 A5 2 0.0011 4.96 0.828
Slate 10 ~20 B 1 0.0031 10.78 0.930
3~10 LA R 1 0.0023 9.69 0.874
I AR AR 2 0.0017 7.67 0.941

HR PR 58 1M 5 B 4FE T, 7E 20 ~ 30 a B2 5 AER
Br - HEAHT , AFRR>30 a B T AEAR PR 3. 7l ot
A KB R gD AR PR % B HART 3 ~
20 a FUMRPREHE, & T 30 a LA L AR PR 18, Bk
KAE ARSI AR B AR, A RS
AHN$2 5. AT RS F T 28 A AR PR 38 52 AR R 4 A 1Y
A MR B, A HE T AR PR - 6w 0 R, A A AR
PR - A 50w & 1 v, AT 42 v AR B 1 Sl 0 A=
WA R
2. 2. 2 RIAIBE AR PR + e S5 R M RR e R
AR & & 2 AR PR - 3 ) B (A W B 22 5 (5%
2), Deixia WALy & & AR br £ 580 B H i K,
S04 0..0048 , FLYR A 5 DU 2 21 ARk 4 B T, -4
0.0037. AT UL, 46 5 WA B T & B R A AR
o - w0 I BB ) Fem , B A S SR B, (H
SR 3R UL R R AR AR X A
2. 2. 3 AN[RIFfoE AT PR AR AR b A IR A 25 U At T AR
H 3% 2 ATLLE Y BB AR PR B, A5 REAR PR 1 48
(1) B BB I H AEAS A BE i i AR fh e 34545 5. AR
TUA ALY & & AR bR 3 B {E M FhAE 10 ~20 a
Fb3 ~10 a 34007 0.0008, 17 30 a UL kL 10 ~20 a
AR T 0..0020 5 48 i< A XL 4 B BT A AR B+ 18 B {E
FFIAE>30 a LA 3 ~10 a #9017 0.0048 ;550040
ZLAERG T 0. 0023.

33 i

3.1 ZRAR B - e AY iR fE
N T HEHE R A AR R S AR P 1 4
AR FE D 1 22 5, 8 3 1B 4% [l — 23 el PR B 1Y T

XA AR PR L S ARAR PR L HEREAS 10 4>, #EAT RS
o R, ZR R B AR B S AR AR B - 5w B EAY
FHOTEA L 22 5 (K 3) , R UIARBR - S w1
REJT M 35 o T AR AR P 1.

R - S0 B0 i OB o B LRI S 5 B 3 1R
TARMRBR L3, SRk e P AR BB ARAR R 13 o
KL AR T, HARFR L5 pH fHAR T ARAR
Prtde(3R 1), Ul AR R 0 i KA HLIR L) 42
1o S A RE ), B S A A AR £
(Bt 7T B S B MBI ) XU K A TR
MR, WM S i FE S A LSRG P 1
B ARG AR SC b R e HLB S 2
ANBRE, ATRE R T AW T AR P R B P O T
PR, T OGRS R, S0 B 1T R W fE 7k
/N TS i 1 A i 7 B X AT R AR AR TR
P - R 252 B B R ER R S A TR Y S A
Z_[24] .

3.2 A[FEIERFOSA AR R SR Y R 0 E

ABIFERI, L HEXT PR A7 7 Al 2 W B DX A
PIER RIS TR R ERAH LL, A LB AL A 4
B2 - MU B 1T 2 A B E S

x3 BEMERNEXER  WEER

Table 3 Paired sample correlation and test (n=5)

AHIAE Correlation 2251k Differentiation
HRAR WEWKT  FHE b BEN
Correlation Sig. Mean SD Sig. (2-
coefficient tailed )
HRPr-AEARFR 0.963 0.009 0.001 0.001 0.007
Rhizosphere-non-
thizosphere
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