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The effects of different nitrogen and phosphorus sources on pH and P availability in the root/soil interface

of Korean pine seedlings were studied by means of the root-mat method- The results show that the addition of

NH. —N decreases the pH in the root/soil interface. while the addition of NO; —N increases the pH compared

with the control treatment - The type of P sources and the distance from the root plane reamarkably influence

the changes of pH in the root/soil interface induced by the addition of the nitrogen sources- Compared with the

addition of only NH, —N- the extent to which the pH in the root/soil interface decreases is obviously smaller

when treated by NH, —N and rock P. When treated with different P sources: the contents of available P in the

root/soil interface are affected by the types of the N sources- The content of the available P in the root/soil

interface obviously increases when treated with NH: —N and soluble P. whereas the content of the available P

increases only in the area 172 mm from the root plane when treated with NH; —N and rock P- When treated

with NO3; —N- the contents of available P in the root/soil interface increase only when applied with soluble P,

whereas the contents of the available P change little when applied with rock P- The results above show that the
protons excreted by the roots are the main activating force for the solution of the rock P in the root/soil
interface - The concentrations of P in the root/soil interface are remarkably correlated with those in the needles
of the seedlings-
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FIGURE 1  Effects of different N forms and P sources on the soil pH gradient in the root/soil interface

B EAR - R E pH BB M EFAR £, 1
Sy 2% AR A il TR R U I BH B F LR R
o] SE A P A B LA AR SV H B OH
T 3] A R R4, 5 LR AR 1 R T pH 224k
MEEREREY . BTN ZREY KR TR
MR R IR R 2 ) — R TR R AR R LA
farFh 7 SR N 268 X6 5 BH B8 - 7 A 3 B
(LM . — A B2 N Iy T R
BPHEFRATHE TR YN T 4 kN
AP AN 40 0 1 A K BT A Y pHL (B AR 2R 40 b
JFF (AR A pH s TG FA S 25 N A 76 3
P B TR R TR & A W O
Bk HCOs . R/ 4w pH T

S N AR 4 FL T pH Bkt BEALFR [ FHiY i
P FRAR T 45 N A/ 1 I pH exd BE AL B S
WA 2 . AT B TS N BRI 3 T AR AR
PEATA R B N S SR R
TR AEAS N BRSBTS R B pH b TR B8
N XS A N HEN R P 8 R E
BRI TEZS N, B AE B AEAR IR —/NER 43 41
HCA 43 TAZ 0 2 L3 AT S AR 3o A o
Frr=AzH) OH BY HCOs SR R e i, H
R FEAT B — A A 2 L S RE AR/ L R
pH b FH g B sk /N

EIREEAS N AR 1 S pH A (E AR AY R
FiE % P YR K I E R TR HE S A S VAT 4 P
ROBEET, 2225 N B2 AAR - B pH A I 22 B
BN TS N 5 AR LA pH b T e
B 33 T RE SR TG B S N I SRR A R4
W SIS 5 5 T XEEED S P AR 5
W) P RIS T T FE S i TR A AL pH Y
B B 3k pH SRR IR BEE /N [FFE i

TR P %R T 00 TR, MERSAS N 5 AR/ +
FHE pH _ETHA BRI SVt P AL BT, B2 5 N
SR + A pH B TR SRS AS N 1R AR/ +
S pH [ EF 3 50 P ACFRESARALL.
2.2 WMARE NESP BEHEAR T RELP B
EREd: A

P 2\ B INEEAS N B SAR TR AL A A 5 P
B TN G P ST 1) P, #4528
AINP BRI - NG IEPE P BB P & &
SEINRA K T ANNRERS R4 P A U AR 7 0~2
mm AERP & B IAH W mEE R H AP &
B 5ANP AL AR AL i AN 25 AU TR
TIEPWAERP S8, RAETEMANSGENE P A&
AN P B BH 3G 00 TN REIS P P B FE & B RS
AR AZLP S EHEAMP ALFRE AL T A H
U N S AT AEFEAR ] O~2 mm 2L AR P & &
WIS AL R L. RS N 5 E
RS WEE T M L R mAEETED ) P AR
() 2K B 77 AEIX A e PR 3 BEAR [ AR T 4 78
- (5 T Bk B AR R 43U AR [ R g Ak
B A 20 W R BB A — 2 B X o T 38 A O
55, FERIHAR BEMEEVEY V) P 3 I 50,
P AR [ P g ) 398 T 9 55 - At — SEAFF XTI
LT RATNFE T R E T, = M 5 ( Trifolium
subterraneum L. ) X5 ( Camellia japonica L- ) FH )
B AR AR

St 25 B AN R NP AL B X AR - T Ak
P AR 2 X AR A POk B R T T I
(& 3) - ANfm] N5 P T AL BR A5 2T AL B AR I Pk
JEHI B2 SRR NP A HR A 2T i AR
LSRR P R AR EE T LA AR A b
BRP WS I BRI PR R R I B



26 I = & Ak Kk % % ] B2

701 50
65 ——NH+P0 —<O—NO; +P0

=~ 60 ——NH+PS o A5 ——NO; +PS

5o —&A— NH+PR @ 40l )

o I ! w40 —&—NO; +PR

E 501 < 35t

o 45| L]

{40t 41 30}

-9 -9

& 35} = 25t

& 30 ' M——é % %
25|
. . ‘ ) . 15 ' s - ;

0 5 10 15 20 0 5 10 15 20

PEARE R B /mm

B2 RENES

PEAREEE B /mm

5 P URORH AR - A K P K A S

FIGURE 2  Effects of different N forms and P sources on the concentrations of available P in the root/soil interface
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FIGURE 3  Effects of different N and P sources on the

P concentrations in the leaves of Pinus koraiensis seedlings
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