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Effects of Long-term Fertilization on Phosphorus Forms and Availability in Acid Soils

YAN Xiaojun'?, SU Da**, ZHENG Chaoyuan'?, YE Delian*?, WU Liangquan1’2*

(1 College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2 International
Magnesium Institute, Fujiom Agriculture and Forestry University Fuzhou 350002, China; 3 College of Crop Science, Fujian
Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: In order to understand the effects of long-term fertilization on the forms, distribution and availability of phosphorus (P) in acid
orchard soils, 87 soil samples were collected from pomelo orchards in Guanxi to investigate the effects of soil P accumulation on P forms and
availability by using Chang and Jackson's inorganic phosphorus forms method. The results showed that soil P was abundant in intensive
pomelo orchard, and soil available P increased significantly with tree age. In addition, there were significant differences in P forms among
different depths. When soil total P was less than 0.5 g/kg, the main forms of P were organic-P and Fe-P, but with the increase of soil total P,
Al-P ratio and content increased significantly. Multiple linear regression and stepwise regression analyses showed the significant correlation
between Al-P and available P. In conclusion, orchard soil has formed a huge phosphorus pool with high availability, reducing P input
properly can effectively reduce soil P content and economic cost, and improve ecological benefit.

Key words: Acid soil; Phosphorus balance; Phosphorus forms; Phosphorus availability
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FELTHE FRSE A 2FHLL O-P N F, Fe-P. Al-P IR,
Ca-P f/PIP LR oy 24 THEAL B AN 1+ 445
W2 BRI RRAE AU ST , 38 /5 B AR5 AAE AT
FHE VR X IR A AR, i B
- el RPN e R 2 RS BEEASR, JLH
JETE pH<5.0 FRPE 3% I

AR, AN RIBETE A A St 2 H AT AT I 34
Mo 8 pH R IR A A ESE R . BTA
IR, FEmtE EHERRBIE ST, Car-P B BifE
YIS, AP RS — A R, Cag-P . AL-P il Fe-P
EAEYIIEE AR, 1 O-P. Cao-P #iIA N ZAE
VIR IR, BN ER SFE - (pH N 6.75)Ca-P .,
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2.1 EMEEITEBEZRRRR

R 2 Yo 2 el A e - 3 A B Ak o A T R (R
1), 2J2(0~20 cm)+ 3% pH /1 F 3.46 ~ 5.89, F-H(H
J9 4.56, MPRHIRERE L4 pH /3B bRiERY, 71.4% Y
13 pH R, AidH T HHEER . $1)Z(20 ~ 40 cm)
e, JRIEE0 ~ 60 cm) L4 pH FEI{E T 4.19
415, AR L2030k & B A7 g2

RS R HARRK, P& 638.9 mgkg,
R RE 46.51%; TR JRZE BIEA ST SR
I35k 384.9 A1 171.7 mg/kg, 78 5 2B 5K 69.9%
102.2%. B BRI AEBR 38, 3R A b
F, AR R N(El 2), <10a. 10~20a.
=20 a A EBESEAT R 414.2.,736.2 ., 839.2 mg/kg;
FZ B <10 a A9 FE A 50wk & i KT
W#E>10a (5, 22 RN B2

F 1 TEEKRBUMR

Table 1  Soil physiochemical properties
T JEBREE (cm) pH HHLBk(gkg) i A (meg/kg) AR (mg/kg) A (mg/kg)
0~20 456+0.63a 13.1+29a 1313+£39.7a 638.9+297.2a 1922+ 84.4a
20 ~40 419+0.46 b 83+22b 83.7+235b 384.9+269.2 b 144.4+60.7 b
40 ~ 60 415+0.32b 63+22¢ 66.7+20.3 ¢ 1717+ 1755¢ 138.9+60.1b

T Rl =5/ NG PR R R AN R )2 0] 25 ik B E R ZE A P<0.05 #KF, TERRE.

1 200,

a B<l0aml0~20am=20a

800

400

AT (mg/kg)

0~20 20~40
LJZEEE (em)
(7] — e JRE R BE /NG RN [R) 375 AN [ 7 R 8] 22 S 35 37 42 1%
ZERIG P<0.05 i FHKF)
2 FEMEFRIOAERELIRAYHBIE
Fig. 2 Soil availability P contents in different depths under different
tree ages
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WAL S S LM A Al-P>Org-P>Fe-P>0-P>

40 ~ 60

Ca-P, JIKJZ 145 Org-P & it . Jith— 2Lt 135
{078 A0 0 e w2 N {0 A N N WL 58 L o = s
4%%. <0.50, 0.51~1.00, 1.01 ~1.50, >1.50 g/kg.
MK 3 s, A2 EN2E, SEEE K
R R ot AR Y 2R AR AL BEE AR RN, TE
LB S IRy, &wEEHm<0.50 gkg 73]
>1.50 g/kg BF, TCHLBE &R 156.07 mg/kg FFAE 1
762.26 mg/kg, 5 AWE L 55.47% HEINE] 76.82%;
AHUBE SR 125.30 mg/kg TS 531.61 mg/kg, 380
T 42 1%, hewitbEm 44.53% FIEE 23.18%., 15
LB, AL-P SRR AN, AP &&EH 25.15 mg/kg 1
JNZ 918.89 mg/kg, MM T 36.53 %, HiaBithE h
8.94% [ F+% 40.06%; KN Fe-P, &itH 56.92
mg/kg [ TFZ 409.80 mg/kg, HINT 7.24%, 54w
FbEEH 20.23% FFEE 17.87%; H#2 O-P &
49.83 mg/kg b FFZE 286.03 mg/kg, WM T 5.7 4%, &
EREHEH 17.71% FHEZE 12.47%; Ca-P HE /N,
i 24.16 mg/kg - THZE 147.54 mg/kg, BT 6.1 %,
hewE b E 8.59% THEZE 6.43%.

%2 TRRELMLSHMBBMENELE

Table 2 Contents of total P and various P forms in different depths

+E P (cm) Wi (g/kg) Al-P (mg/kg) Fe-P (mg/kg) O-P (mg/kg) Ca-P (mg/kg) Org-P (mg/kg)
0~ 20 1.41+0.81a 514.7+357.8a 264.9 +£156.0a 1742 +214.1a 1145+ 1212 a 367.6 2433 a
20~ 40 0.82+£0.59b 254.1+2739b 185.5+137.5b 122.1 + 153.0 ab 59.1£623b 2059+ 138.0b
40 ~ 60 0.48+£0.29 ¢ 91.7+1559¢ 101.5+76.0 ¢ 70.8 +70.1b 456+599b 183.6 +101.0b

. Al-P: fR#%; Fe-P: #k8; O-P: MIELSHE; CaP: #58F; Org-P: HHLEE.
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Fig. 3 Compositions (A) and proportions (B) of soil P forms under different total P contents
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Fig. 4 Relationship between available P and various P forms (n = 87)
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