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Characteristics of Soil Phosphorus Input and Phosphorus
Load Risk in Major Orchards Region of Hebei
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Abstract: [Objective]l As one of the necessary macronutrients for fruit tree growth, phosphorus affects ecological
environment and sustainable development. It’s very important to study the characteristics of phosphorus input and phosphorus load in
orchard in order to improve phosphorus nutrient management. [ Method ] Based on the data collection through soil fertility survey of
orchard, farmer interviewing and agricultural statistics database, the characteristics of P application, surplus and P load were studied
using nutrient balance method at different regions in Hebei. [Result] The average application rate of P fertilizer was 230.6 kg
P,Os-ha®, with common types of calcium superphosphate, diamine phosphate and compound fertilizers; The P input rate through
manure application was 128.1 kg P,Os-hal, with common animal waste and manures. The proportions of livestock manure and fowl
manure in organic manure species accounted for 35.8% and 25.5%, respectively. The P fertilizer applied rate in the orchards in
northeast and central-south districts of Hebei plain were 378.5 and 195.5 kg P,Os-ha™, respectively, and were relatively higher than
the other region. P surplus was investigated in the 80% of surveyed orchards, with the average amount of 269.5 kg P,Os-ha™, and
highest amount of 1 900 kg P,Os-ha™*. High rate of P supply caused soil P accumulation in orchard, however, P over-fertilization were
investigated on 88.5% of orchards with excessive soil P accumulation. P surplus rate and soil environmental P load in these orchards
at the northeast and central-south districts were higher than the other regions of Hebei plain. Soil available P level in 33.6% in the

Urks BEA: 2008-01-24; 3% HHEA: 2008-03-20

BEEHHE: & “948” IiH (2006-G30, G60) AzitEATI Cflk) BHFL L HIE (nyhyzx07-025)

EFEIN: RE (1970-), Y5, WHbBREL A, EIEdz, ML, BT ok LIRS AR 5 IRSR G R, Tel: 022-23781298; E-mail:
1sc9707@163.com. JWINFEEFE 1 (1968-), WWARICEN, #E%, WL, WIFIr b bd ZAEW IR SRS . Tel: 010-62733822;
E-mail: gchen@cau.edu.cn



3150 H &k B2 414

surveyed orchard had been over the critical risk level of P. [ Conclusion] High P input in the orchards of some regions led to very

high rate of P load to soil environment, and this will increase high environmental risk in Hebei.

Key words: Orchard; Phosphorus input; Phosphorus load; Phosphorus surplus
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Fig. 1 The distribution of soil sampling in major orchards of
Hebei
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Fig. 2 The comparison between phosphorus input and soil
available phosphorus contents in orchards
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Fig. 3 The application rate and samples distribution frequency under different input groupings of phosphorus in orchard
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Fig. 4 The sources and proportions of phosphorus application in orchard

BRI = oA, i, =uEAMES T 49%. L
JERE AP 2L T B, o 61.3%. L, &b
35.8%, &3 (LgFEN+) 1 25.5%.
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Table 1 The phosphorus input status in different production regions of orchards in Hebei Province

X 3, =N K EwEAE P JEESEiINit
Region Number of From phosphorus fertilizer From manure
samples (kg Po0s-ha™) (kg P.Os-ha™)
HZ4LIX Northeast region in Hebei 315 378.5+177.4 186.678.6
P R IX Central-south region in Hebei 415 195.4+97.2 129.8+53.5
#db. PEdbiidb X North, Northwest mountainous region in Hebei 127 74.7426.3 27.9+10.2
KAT i3 % X Taihang mountainous region 59 24.0£10.9 20.249.9
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Table 2 The evaluation of phosphorus fertilizer application
under different soil available phosphorus rates in

orchard
TR 2 FEAR AR EH UK
Soil available phosphorus Number of Low  Optimum  Excessive
classification samples (%) (%) (%)
i High 372 8.3 3.2 88.5
h Medium 155 329 5.8 61.3
ik Low 389 44.0 116 44.4

R o R el B8 L 9 v T 3 - WA 2R
W A T REAL IR L T 88.5%. [l S bk
RS HPERR. T, RIARETR I B AE
BRAGEE .

F3 ALLFRREESHEBRERNKR

2.2 REEFERZEHBFIBRKR

221 FERBRESE R BRI AR REER
Vel 22BN 25 S 0 R R T R o B AR R AN ) AR
JE DRI S g T SR X R S A A, 490 454.9
H1243.1 kg P,Osha™, 3k, PHAb il B BE X ARAT
Ly Hb e X 3575 70 kg PoOs-ha™ LR o it TR YA
D)3 SR el 19 57 23 o AR R, IO AR B X R
EAR A R, B AR IIREA T 80%, 1Y
B4R 2695 kg P,Oshat, H kAR 1 900
kg P,Oshat. FLrf 7 4x 57 300 kg P,Osha™ LL_EFEAS
7 33.7%. HHEE 3 AL, AP R BN B T AR AR
SeE e, KEEW T LT, S e
R A, THERE SRR R R, 6 SR PR L
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Table 3 The phosphorus surplus status in major orchard regions of Hebei

FRE %44 Classification (kg P,0sha™) PRV SOl e
Region Total average surplus
<0 0~150 150~300 300~500 500~1000 >1000 (kg P,0shat)
AL FEAEL HEARL FEAEL HEARL FEAEL
Number of  Number of Number of Number of Number of Number of
samples samples samples samples samples samples
FARJEIX Northeast region in Hebei 24 46 84 55 62 44 454.9(-217.5~1914.5)
F PR IX - Central-south region in Hebei 116 72 80 70 65 12 243.1(-240.0~543.0)
b, Pkt e pE X 36 82 8 1 0 0 68.4(-120.8~312.2)
North, Northwest mountainous region in Hebei
KAT i £ X Taihang mountainous region 32 27 0 0 0 0 10.4(-118.9~127.8)
AFIHAE XL Total survey regions 208 227 172 126 127 56 269.5(-240.0~1914.5)
2.2.2 FTRREHESBARL WAFEEBHE R4 FTAREBFIBRKR

DEAVIRGUT LLE Y, AL SERL. B2 iR o
B EE T, {E 250~525 kg P,Oshat 2 fa], 4
ZjFe B A, 15 525.2 kg P,0sha™s 1AL,
SEFE BSR4 B A B IALE 100 kg P,Os-ha™ BL . % 4
AL, A Bk SR USRI A O KR
(ST et 3782 5o AU L3 Ny B i e
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2 Wor, BRI R KA R, R
KPR FHRRAN R S T E, #R AR
T e TE S AR L DRI S g o1 i X R el ol 0 A i R
Fb. PHIRX A R AR, XS AN A X S R
MNP IEDATE . Toh, BN 22 5 10 i
N5 XAk A 42 . S 5F R KA K. I AEAN R X
BRG T R AT IR Ry nCE R >3 >3k, ik

Table 4 The surplus status of phosphorus nutrient in different

orchards
Y FEAK B
Orchards Number of Surplus rates
samples (kg P20s-ha™®)
Z1[% Pear orchard 147 253.1(-138.0~1914.5)
3 4Lhd Apple orchard 224 301.1(-156~2778.8)
HklE Peach orchard 183 439.3(-217.5~2172.0)
#1745 il Grape orchard 70 525.2(-9.8~1810.0)
A5 Jujube orchard 138 96.2(-240.0~991.2)
S el 47 73.3(-1.4~275.3)

Chinesechestnut orchard
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Table 5 The load status of soil environmental phosphorus in orchards of different regions

X 45k w1 50 mgP-kgt T 50 mg kg REAS IR T 50 mg P-kgt HE A 15 T 50 mg P-kg™ BEA 1
Region FEAS Number of  Samples distribution frequency R GEHD A RO 24 5 e SHE

samples above 50

above 50 mg P-kg™*

Soil available phosphorus average Soil available phosphorus

mg P-kg™* (%) contents above 50 mg P-kg™ (range) average contents above
(mg P-kg™) 50 mg P-kg™ to load value

FRIEX 235 74.6 139.7 (50~383) 2.8
Northeast region in Hebei
TP TR 64 15.4 87.4 (50~290) 1.7
Central-south region in Hebei
et vkl R X 3 2.4 70.7 (70~72) 1.4
North,Northwest mountainous
region in Hebei
AT L B (X 6 10.2 62.0 (51~89) 1.2
Taihang mountainous region
B Total 308 33.6 126.7 (50~383) 25
SR 11 14 82.2 (51~137) 16

The Second Soil Survey?

R6 AR LT RE LIRS AR

Table 6 The influence of phosphorus nutrient surplus on soil available phosphorus in orchards with different soil textures

Jrisi el w4 T 50 mg P-kgt KEAKY T 50 mg P-kgt FEARSMATHIAR w7 50 mg P-kg™ REA LA A T A
Soil texture Number of samples above Samples distribution frequency Soil available phosphorus average contents
50 mg P-kg™ above 50 mg P-kg™* above 50 mg P-kg™*
(%) (mg Pkg™)
B W 252 35.7 122.9
Light loam and sandy loam
e, Rk 5 5.0 70.4

Heavy loam and clay loam

S | BB i 5 R B
3 it

SRBE AR R TR 0 AR S B A7 e L AL

ZIRAFAE S IEAR G . I A o e P R Wl A i S
GAT G0 2SR DAL, I iRt e B U A A R PR
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FRAC DRI A P SR X A AN KPP AR s LS
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FEWEAG. BEIEHA AT SR R A = [ 22 5%
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A SIS M) IR AN 25 AR I B [ o

b A bl T AR B, AR SR A R K

B, B G REAATT EL. e S
X464 Broadbalk K@ A71056 & L, >4 1.1 Olsen-P
I - S 2R R I AU (60 mg-kg™) B, FHEH A
ey ko ) | 2 1% e S M P i i
Hh ] 23 A Bl 2 IR R XU BN, i BT A K
TR RS I S P38 50 mgkg™, IFHRHAE
pH 6.5 Ze A3 Il FHE SR iy o AT IR A6 75 A7 A 2R
Dol 1358, WK bR O PRI XU I SR 2 A 50
mg-kg™e FEFE A A FR - S R SE XU B SR
HAAAFAIRAGR . LR, Tyt HI)m
. BIEEHURS R MU AR R 2385 ) 3 1)k
K o Hughes 22T 50\ 13847 WL &5 s i+ 33
(PR B 5 AR R, AR ML & KT 10% 1 Ak 1
Olsen-P 55 - 35 i WK B 4154 LU AR w] LUAR e 0000 -1 8 1ok
WG IR 2, I 48 R Uk VR s A 35~40
mg-kg™. Jordan Z5EPORFSY LI IR A LT A R e
Hh SRRV IR SHE R . 11 Olsen-P ik 2k 1) X
BBk 22 mgkg™, BRI T Rk O XU B (e
5 BRI ARG PR S BN =06 Wb R
ol 438 . b T AR AS LU EROK, AN A,
TX TSI A A R E I OB (1WA JRUIS: , A e 9k 2K [
(R S A CI =38 I RE ) ip: I T B 2 SR S ]
N 55.9 mg Pkg™t, #5150 mg Pkgt IREA L T
35%LA b 4k, A . BRI AR,
TEIXLE I, RELe Ay Mt X I
BEE RIS . nI UL, TATAE AR P L R A R B R
0 A TP o W= g 75 =T PP N U VA T 7
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Tt Ik e 3 Sak el i 3 AU L. T Ah, A Bk

S5 SR el e A R e B BRI L R el P A B
SR GellF 20 BEN ORI - lC Ty AR D, AR
SEIRI PRV« A ) SR 5 SRR DL LR ST b 2%
s W A bR, R, AR
FCRENEBEUE, R W ILAE AL, DASAER SR el it 25 1)
PREE N

Rl AP R R R e B AR, 4 IR R
MBI T, AEIUR R, Helb X R A A A
AN RS, IR BN G A s R . KA
Wi B IR . IR A IR AT

4 i

4.1 b W E i BN DA AR R 3, BN Rl e 2
RS M S u A, SRR IR KE
230.6 kg P,Osha™, AHLALHEHFETEEL TR &SN
Fo AR, BRI R EN 269.5 kg
P,Osha™, K& A EBIL 1 900 kg P,Osha™. i
80%IH M AT FEA AL T- B 4%, Fi4xHEAE 300 kg P,Osha™
DL EREAR 309 4, B AR AT 33.7%

4.2 Gl R RN E A EARUE AL
FR R R X s, RATIRIEE L Pk b e X
BRI 4 i DL ARG IX St v, e TR
Bl B IREA AR X ) 74.6%. LS AR 38T it
DX, Ll P 8 XRS5 0 AR A . FEAN R, DA
A, BRI RN R AR ER . A, ]
Jb SR -3l o T RS KU BE AR AR Y 33.6%,
BRI AR 2.5 £, Wi, B mith -3 i
7 DX 5l - 3 0l B v T BRI XU I SR A A o
35.7%, V& A 120 mg P-kgt LA b, i Tt A
{180 SR el 38 e T B A5E IRUI I A ) LG EE A
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