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Abstract: The objectives of this study were to characterize the C :N :P stoichiometry of the “plant-litter-soil” continuum
and the nutrient resorption efficiency of plants, which contributes to a better understanding of nutrient cycling and stability
in“the Ziwuling forest-ecosystems on the Loess Plateau of China. Two types of natural secondary forest sites were selected in
the Ziwuling region of the Loess Plateau and the contents of carbon ( C), nitrogen ( N), and phosphorus ( P)

congentrations in plants, litter and soils were detected. In the present study, the ecological stoichiometry of the plants-litter-

soil continuum, for two types of natural secondary forest Quercus wutaishanica and Betula platyphylla, shows leaf C, N

and P concentrations averaged 468.6, 17.1, and 2.1g/kg, respectively; The C, N and P concentrations were 457.3, 12.5,
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1.6 g/kg in the litter-fall; the soil C, N and P content averaged 17.6, 1.4, and 0.5 g/kg. The type II ( standardised major
axis, SMA) regression slope for N vs. P in leaves of B. platyphylla was higher than 1 (P =0.07), indicating an N
investment accomplished by P enrichment in fresh leaves. In contrast, the slope for N vs. P in litterfall of B. platyphylla was
statistically <1 (P<0.05), and the type II regression slope for N vs. P in litterfall of the two species was statistically <1
(P<0.05) demonstrating an uneven loss velocity in the litterfall unit N and P content. This means that the process of
litterfall decomposition accompanying the loss of P was not lead to the N loss. A positive correlation was observed between
litterfall N and soil N (P<0.01) among two forest types, indicated an increases in the soil N pool as affected by litierfall
decomposition. Leaf and soil P was more closely related to each other than either one was to litterfall P. And a rapid
mineralization of soil organic matter occurred in both natural secondary forests in the Ziwuling region of the Loess Plateau.
The C ¢ N ratio in Q. wutaishanica was 26.7 in litter, which was much lower than the ratio of 44.9 observed for
B. platyphylla (P<0.05). The mean leaf N :P ratio for the two types of natural secondary forest was 7.9, which was below
national and global scales found in other research, indicating that the two types of natural secondary forest were N limited.
Q. wutaishanica was restricted also by N, but it did not have a high N resorption efficiency ,«which could be attributed to an

inherent characteristic of the species.

Key Words: ecological stoichiometry; nutrient resorption; soil; foliar; litter; matural secondary forest
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WAL T N TARFIE A 5720 X RIRK ARG TE R 0] T R IR YR A AR )-8 5 - - 354 e Ak
A S AT TR AR AT S HRAR DB I, B/ e RARUAE AR AR GE N AR U v i | 3 2 T8 1) 56 RO F AN T
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Fig.1 Distribution of sampling sites
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SRR FART IR 581 1 mm G453 20 H 3RS . SRS BT 2109 20 H 38Rt i s O — /N 7 42
it 0.149 mm fiff A E LA HLER  BR  EvEE,

R1 HHELRER

Table 1 General information of the sample sites

f94%/ cm

FE R BH/m 2 /E /N , i /m i/ %
. . . . Diameter at .
Vegetation type Altitude Latitude Longitude . Height Coverage
breast height

1R 1262—1271 109°08'58.44" 36°05'25.39" 68.33 7.35 85

Quercus wutaishanica 1299—1302 109°08'59.21" 36°05'15.03" 67.57 6.98 84
1262—1272 109°09'3.66" 36°05'18.59" 69.97 7.53 87

ELi 1189—1198 109°07'3.53" 36°03'10.76" 40.87 9.4 74

Betula platyphylla 1164—1203 109°07'10.91" 36°03'19.73" 43.33 10.26 76
1151—1204 109°07'12.59” 36°03'20.03" 41.8 9.9 75

1.3 SRHrmE R E ik

TR R o R A ARG k0 SR T B TR - S I A ki R A R Al
{11 H,S0,-H, 0, 3004711 4, 1 205 i AR IR At 2 sl . Hor, 4 %0R T BILIGE & A 5E (KDY-
9380, KETUO) , 4 5% FALER 5 b (0 2 (UV-2450 BUEAMYDEOERET) 4308 4 50000 5 1l PR R -1 5 i
ARFATH . T B i 4 RO A A L P U 5 (KDY 79380, KETUO) 5 398 4> B0 2 off FH 4t 12 - i S 7R
T AE-4H 85 He (3, 880nm P I AE (UV-2450 R4 i BEL)
1.4 Hdlnabr

ARSC R PR 7 AR C NP AR T R BT LU 3R (JE IR U7 A B RUK AR 252 T 07
T IO AR R, 765 T 25 3R e BT Y SeRe b M 1> ) 3t 408 R Mierosoft. Excle 2010 i
FTEAE AR i Origin 8.0 #EATHEME . f# HI SPSS 20.0 #4745 14347, R FH One-way ANOVA (Tukey)
XPAEAIE U8 5 R - AR L s L Bl B LS AR C N LC P N tP HEAT O 25 0 R AR 3 . R
I Pearson’s AR IMHT L 38 W) IR I 75 M R B BE L R BG) €N L CsP NP Z TR R AL AR
S PR BCR A RN

Niwr = Niier
N ecorpion (%) = ————— % 100

N eorion FFEIT FEMLCRCR | N, R A K AT R F5 03 B ik, N, W PRVE I TR 3R o S it

K IR A (AR EAL =54 7T, standardised major axis, SMA) WA Y7 2 i - A & it C N
P AT R DGR T B AT T R A N P SRS C PR RCR, LR P A
HHRAS NBANKLR, fFEEHT NP SES C HFREEMCR, LI N P &8 E A5 R AL R 7
logy=atb (logx) R, o FESHTHTH SR o FoR C &,y FR N R P & i JESMHT R # G R M, v &
A NG,y FR P&, IR SR CRE, I AR SR B R BCR, B BT, o R
PO FRIRREE Y b= 1 B, FORE AR FE I B R 2 b>1 B, RIR y B3GR T« (934500524 b<1 B,
FR y WIS T o AOSEIIRTRE A, A b 2B il i SMATR 2.0 #45E %Y

2 H#R

2.1 PIFPRYIRES Y - s - R C NP R R
2 FRATAT LB i RARSE I N & 15.42 o/kg (T YEH N S8 16.26 o/kg, Pi# 2 [0 22 55 A i
F o PIEERE N S RS T W 22 (] 22 5 1 3 (P<0.05) s I AR ARGk N S IR T A HE N SR T
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IR BRURVE T N S5 T M 5 N A5 (P<0.05) o IXARBRAR T 13 N &5 1.60 g/kg &5 T MK T
+ 34 N i 1.36 o/kg, A Z 0255 3 (P<0.05) .

PIASRIFR P 5 AR AR B G > 7% I (P<0.05) s I ARBRERIT P iR 2.22 o/kg, LRI B 5 52l
2.13 g/kg, FIEZ AR, ILRMRMIEM P & H 1.83 o/kg & T FHHERTEH P & 1.41 g/kg( P<0.05) , il
ZRBRERIT RIS P S i3 T pE P agit AR R I B i, LT ZRAR R (A MEA Rt it FgR Y5 0 P el
FEE R F PR EN (P<0.05) , PIABRN 3 P S To22 5, 0518 0.54 ¢/kg 1 0.56 ¢/kg, I H FAMEMRTT
A PR TR

ITRBRGEM C i A0 [ 451.73—539.82 g/kg, F-HI1E K 486.54 o/kg, &M C P& E N
431.37 g/kg, Gk C B fa i THAVE M (P<0.05) o AR, Sl ARBRAN R, FUHER SR - FOE 35 1 C% i H) RN
A B e FIHEPE IS C S EIG S T4 C & 0 C i 478.47 o/ke; VKM A LI 7 Bk 483.29
o/kg, iE ZAIJCEST . ILRBM T A PR S8 19.18 g/kg & T MR T RIEADLK & B 16.08 g/kg
(P<0.05) .
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Fig.2 The concentrations of C.N and P in plants, litter and soil in two forest communities

ARIRE FHRACEA R T R — A0 2 B 2252 0.3, /NG FREAUER Rl — WA R 41 03 22 18] /9 22 53 (2.3 (P<0.05)

2.2 FHY R -FVE - C-N-P A S kAT R

HE 3 7R, C N C:P A1 NP BEAMEY R KT 38, IR i R AR 5 iy C N A
FEIE 53 31 25—36,23—30, " F3I{E N 31 Ml 26, M Z 1] 22 5 1 35 (P<0.05) , FIMEN BN AH R ka4,
PHIEHY C N N 44 R TR Y 25(P<0.05) , FAHEI TSI C N K Tl KR (P<0.05) o WiRhR Rl 1 4%
C:N R 11,285 R B30 5.56%F1 9.74% , WAFIMFIY C - P RICH IV >HEY R > 158 0 R BREY)
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M Y& C P AR TE B2 R 179—253 (173—282, SE2{E Ny 221,239, W& 2 8] 22 7 . # (P<0.05) ,
FHER S C P ¥{E N 353 & THEY T 291 228 (P<0.05) , W/ Rh 443 C <P A8 Ak Bl 23 91 27—45
18—38, 8 S R E MWK 12.76% (18.3% ,“ P2 N 35 28, i 2 6] 2% 5 . 35 ( P<0.05) o WS H FhA 4 i 1
MM NP RIS I RBRAY 7 I N P AR A6E F 4 300 5—8 7—11, ¥{E R 7 Al
8.98, W # Z[H] 22 5 i 2 (P<0.05) 5 FIME N = P W ZRILAAEY I 7 KT 98 7% i, A 2518 8.9 1 6.2, 248 55
REOI IR 13.3% F 18.9% , L Z5AR T3 NP (K 2.92, 55 T M 1Y 2,43, W% 2 0] 22 5 0 % (P<
0.05),

70 + Aa Aa
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X 50 F
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Fig.3 " The values of C :N,C :P and N :P in plants, litter and soil in two forest communities

RIS AR Rl ) — 20 70 =2 18] 9 22 5 W3, RS [)/ING - BEARER IR — Rl AS [R) 2873 =2 18 1) 22 57 8 3 (P<0.05)

2.3 I A RV i he AU i 5 AR AT R AR AR DGR S AT

W 2 PR R AT 2R B, T A AR o - Al 280 B et 2 ) S A I 3 O R A D R B4 1 0.883 il
0.875(P<0.01) ,ILARFRELHE C:P FMIN:P 5 N & 82N P FIEMILE(P<0.01),5 P & &2 H 2 8RR,
HHELIE C:P MNP 5 N & 2 [ 2 I 535 EADE(P<0.01) , 5 P S22 Mo EAHKE R, A
PRI A C NP ZEIE R EFM IR, WRERMAMEN A C:P fMIN:P 5 P &R B EAMHELER
(P<0.01) , M1 B2 E 9 -0.931 . -0.7183;-0.907 .-0.639, 5 C ST B EMELER, FIHPEIEH N
P Sz R BB FAHEER  HEIERECN 0.635(P<0.01) , 5 AR, L AARATE I N P 22 8] JC A
KRR ILARBRITEM C P FIN P Z[AI 24 B E A COC R (P<0.01)  AHOCHERECH 0.726 , FAMETH & IHC :PAI N -
P Z AR EMIER,, IR R 9T £ C:P RIN:P 5 P i 2 [ R 88 2 AR (P<
0.05) , AR Fr P&, 13 C N .C:P FIN:P 5 N S 2 a4 2 908 FAHE K R (P<0.05)
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R2 IE EWHREAEHREHRSESESUFITERMAX LN

Table 2 Pearson correlation analysis of soil ,leaf and litter C.N and P content with ecological stoichiometry

e T HHME Quercus wutaishanica
Vegetation type N P C C:N C:p N:P
N 1 0.204 0.883** 0.259 0.703** 0.822**
1 -0.009 -0.324 -0.427"" -0.387"
14 Soil C 1 0.681** 0.906 ** 0.841**
C:N 1 0.765** 0.441.
C:P 1 0.915**
N:P 1
N 1 0.121 -0.074 -0.917*" -0.153 0.600""*
p 1 0.046 -0.112 -0.931"" -0.718*"
LNt Leaf C 1 0.454 0.311 -0.112
C:N 1 0.279 -0.560*
C:P 1 0.636*"
N:P 1
N 1 0.290 0.265 -0:951%" <0.223 0.480 "
1 0.004 -0.281 =0.966 ** -0.694
PAIE Litter C 1 0.040 0.209 0.190
C:N 1 0.279 -0.453
C:P 1 0.726**
N:P 1
ik e FAHE Betula platyphylla
Vegetation type N P C C:N C:P N:P
N 1 0.107 0.875** -0.498 ** 0.839 0.944 "
1 0.154 0.022 -0.192 -0.224
+-3E Soil C 1 -0.026 0.939 ** 0.799 **
1 -0.052 -0.509
1 0.880 "
1
1 0.367 -0.299 -0.945** -0.531" 0.471"
1 0.004 -0.363 -0.907 ** -0.639 **
LE0 Leaf C 1 0.576" 0.388 -0.288
G:N 1 0.627** -0.441
C:P 1 0.416
N:P 1
N 1 0.635"* -0.465 -0.973 -0.640 " 0.632""
1 -0.436 -0.543 " -0.981"" -0.189
JHVE M Litter C 1 0.589 " 0.570* -0.097
C:N 1 0.551" -0.491
C:P 1 0.162
N:P 1

*x E 0.01 ZKF LB EMSE, = 7€ 0.05 /KT B EH R

2.4 TARIEPIFPRRUCEMIEYIH R S VR N 5 P AR I ZRE M ) Hras R

W 3 Pion, v FPEE M NP S 1 28k mE A Hr 22 B0 . FUEERE B NP a2 fa) I 2Rk kIl A
RERRT 1(P=0.07) JLARBRM I N P & i Z 0] 1 REAE AR T 1 HARR BB E MK, B s
NP A 2 ] 11 2526 ME A BER B 2/ T 1(P<0.05) , Bish R AR IR A AR 75 54K N P & fE 2 [l (9 11
FRE AR R /T 1(P<0.05)
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Table 3 Summary of regressions of foliar and litter carbon and nutrient content for two vegetation types

T FT Two species of tree LA Quercus wutaishanica FIHE Betula platyphylla
. wEs R w BEL R P E ;
M H & & Leaf content
N P 0.8579  0.008 36 1.196 0.02 18 1.187 0.19 18
JHI&IH Litter content
N P 0.5391 * 0.63 36 1.233 0.09 18 0.738" 0.41 18

b 3R W BEAERDARI R, « 48 BE/DT 1(P<0.05) sn AFEARYCE A 1 ZRENE PNy 378 P& o, Fo8 N & fEis 5, A N
P S EHATT log Heft

3 #ZR5iTie

3.1 AEYN A -JRTE - HE C N P S RARE

FEARWFFEH, AU PR R SR A AR HIAE I F C B I {E h 468.67 o/ kg, v T84 IR EE 451 BT ot
AEEPEAL I IR X 6 FiY) C & i 3(H 427.5 o/kg, [l A0 i FA7 HE A 5508 IR0 A0 55 1 5 5 13 /13 DX 3f
PR FIRR I e C (A 454.25 ¢/ kg, 7€ B 8 Ji 3 19 o K SR A A P9I bl 48 AR AR HL AT 40
1) C ffFRE ST . BFREIX PSRRI R N S 4(E R 17.12 o/ke, fIRT 4 [F 753 FhBliHAEY) 197214 18.6
o/kg™  FIREBAR TR AE RS RT3 R I 13 3 X ORI AR 5 15 3418 21.36 o/kg, WFFE X i Fil
I P SR 217/ ke, 155 T4 [ 753 Fhif A 4 00 4900 1.200/ke™ B AR B ALY Briisg iy
E AR R ALREY 654 FEYI T A4 P & R MH 1.28 o/ke, B T 2 BT 22 MR R R 4054 2% 1y
P SR R IR Y, P R R R S R R R kS R X IR e S B T
0.52—0.70 g/kg Z[] B T HBIX ZA8F 0.3 o/ke BX 1 188 P S B IAN B A RSN P &, Bt
FRB R KR K AR M CONLP M T H M X, ¥ R A m e ¢ P AR N

A~ 131,33, 35-36]
[==E o

8 9 T AR A 25 R G P T B A 0, R AR PR A 25 R G IR M ER B A TR AL R AN L A LB Y
FEORIR | WS IX PR S I C N P SN 457.3 12,51 1,62 g/kg, HIEET Yuan 2577 %Y
BARUEE I S0 S RO AR ¢ SRR TEH MNP SRETHEH(£4), SHEESS LTHL
5 ELRI AR BT AR 1L, HEH 1 C P SRR N i N P EE S m TREK T 8 b s
X PR R SR U A AR 8 7 T SR T R — R MR T X, R B E 5 ¢ P R N AYARAE , Ui B 4
P& I SE TR TR R E

B9 X W RARVUCLEM T 0—20em )2+ C N P SN 17.63,1.48 .0.56 g/kg, 1 C,N &
TS ST 1w OB T 13 (0—20em) 19 C N M 8.125.0.745 g/kg, Hi I WK T H)
PR L1 .12 kg HORIME , 22V A MO A HLBRFI2 0 STRRVE I , S84t U 7% I 1) 48 0R 08 | A5 LB il
SRBBEER ) WA KRR AT 15 C N P &5 B AR T8 WA 4502 ST 74 0 i DX 2 AR O T
7%, 5 0—10cm + 2 +HE C N P &IH N 92 6.4 1.5 g/kg, I BAR T RAER S LT HB ST £
HECO—10cm ) FIBITFE (3 4) . ST VUG TR BRARFITE 1 2 A2 ARAR L, R T 2R IR AR IX PR KSR U LE AR T 135
HABARH C N P & (HRH A K B R g R 5 & B 1 C P & i, R WI/E AR A 13
FOMEAET R AT DL EA R B354 S it X 5 18 B 45 20 S T v K 3 AR 22— 8, B 32 N
LR R A — B i N IR, 52 P RS A A — i B i P B IRISCR | SRR BRI
I P 43 fak 28 D) R 2 A 35 v B DG FR AR 76 2 AR SR 40 A5 1F R AL IR AT LA 5 B0 3R
X AT RERAEYIE TR FR R T B A KA . 7k N &S I N S A R IR EE (P<0.01) , 3
AR VE 4 Aot 8 N AT BN 5 A L TURYE T Rt P S 5 T P S A RIEHI LR, %
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Table 4 The contents of C, N, P in plants leaf, litter and soil in Loess Plateau forest communities in comparison with forests of other regions

5 S 3 kU
Ii_f ?u?yiri (m(;g) (ml\; 0 (ng) N:P Ratio  C:NRatio  C:P Ratio iﬁfﬁ
- F Leaf i 483 17.12 2.17 7.97 28.78 25 ABF5E
TG R X AR AR 428 21.2 1.2 18 19.8 356 [29]
B AR 454 21.36 2.08 234 252 585 (8]
i — 20.2 1.46 16.3 — — [30]
T [ AR (654 A ) — 19.09 1.56 15.39 - S [31]
SRR — 20.1 1.77 13.8 — — [32]
E2UN S — 20.6 1.9 12.7 2 — [33]
TR RUR G R AR 469 233 1.3 17.8 24 419 [35]
HE AR (102 MR 480 18.3 2 115 29.1 314 [36]
Pl IR A B
‘(";Qg?‘s“_zz'sg % - — — 778 5.6 1334 127]
HilF sk 432 14.83 0.67 22.48 29.79 655.7 [38]
JATE Litter FoRwE 457 12.51 1.62 7.6 40 297 NI
G TN 500 9.8 0.7 17.6 55.9 1052 [37]
B R AR 370 19.07 1.43 31 23.44 711 (8]
TG SR b DX AR 396 12.7 0.9 14 31.4 440 [29]
ERAAAY) - 10.9 0.85 18.3 - - [4]
ERES Tyt A
?;gggﬁ;@m Y - 3 - 455 66.2 3144 [27]
Hil M 380 12.12 0.81 133 33.25 484.1 [38]
43 Soil T4 (0—20em) 17.6 1.48 0.56 2.68 11.9 31.9 ENOE
5+ E A (0—20cm) 8.13 0.745 112 1.67 12.32 18.54 [8]
I T X R AR (0—10em ) 92 6.4 1.5 4 15.3 61 [29]
T (0—10em) 110 7.39 0.57 12.26 15.03 194 [38]

T VL BRI o AT 9%
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Fig.4 The relationships between N and P concentrations in leaf-litter-soil
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3.2 AHYIM R -JATE -1 HE C-N-P A SR AETHE R

TP C N F1C P 38 H RER WA N A1 P A FRCR, — @ B L e T 38 N A1 P g4tk
WP ARBEE R AR C N R C P 435 28.78 i1 225, X1 7 445 B BFSY 4 2 R U 2 KU 4R
M AAE DI R C N R C 2P 435000 24 R 419, 5% I 85 250 1 23 10 56 T 5 S 2R MR R ML 1 A9 € 0N
LGP 435020 19.8 Fl 356 , AR RI PR RIRKAEMAESI I C N 5 T [ AR AR RN 2 i 5 2 XU ¢
TR, e C P YR T AR ARAMOR 2 m S R XUH S AR, B TR A YERT R ¢ B TRE S E RO
FRRIE AR, B H C A KRR TCE, C 78 R ZE YA A & AR H AR S/ N9 i
B 5 ST A A PRI R SR SR R A AR I R T 38 T A e X = B AR ) 2L e R i 1 Tl i 3K
C:N H1C:P BYAEAL AR EE B BT 30 5 N FE L1 P B = (32 B h T3 5 A 2 1 AR i s 8 XAk
398 SRR AR AR N Bz 1M P 7o e (R T = A [ AUR R TR XA G 148 ) D00, ek ok vk A=
MAPIATE C N FIC P RIS i — 28U As el s 3 4 @ 5 PRI R I B R R R AE A +48C 0N
{0 11.9 MK TR AR Frir gt i 26 T8 - RO B AR A9 38 C N 12.32, [R) Bt 43 MG ) 7 s
AT ZAZ0K C N (H 15.3 1 15.03, HHEAHLZ M C N HEARR G DU AR T fLER S AT L
B, 8RR IR AR X IR SRR T H A MU AT B i fe VR . W 007 Rt vl - A B
F14) 43 i R R 5 1Y), AR C 2P SR AT 5 i A — N F A 3K tha DA i 15 HPA Ak P EL A A L T oA
XEARENP &’

AR ILARMRERT N S AN T 0, el T8 N ZEM SRR, L& T N & i Ik ekt
ILAKBRERIT C i TURPE N i ALk S PRI C S . A T A, S0 R BRI IE IR AY C & A
RN SR HAIA KA C N, R TR i, XalEERHN 1 N S ER SN EZFEEAED, 5iT
FRBRANI], ISR LA i C 3 AR — 30, FIMEIR B I C N AR T A ) T3 i 7 1 A vt F 43
SR MERE | AR T A 5 HL o R R, P MR b i B 3 N A PRI SRR (53.49% ) AR N B Y N 5 i
(FRFA PSR FL R AR ) WD At 3P N A, i St M G 4 N AT A5 A2 4 )
TR Ao AR R A B N SEAT PR TS R R B IR N SRR T AL AR AR L3 (P<0.05) , fifi
HAHE C N HEHRFTE—DRUE /KT N ITTGERE FUMERR T FR IR 1R 0E o R4 10 AR BR AT Ak i L 95
C N &AL R I AR A I ABPIAART L3 C N BEARS— 80, X ] BE R KRR A MR RS E 1Y
—FRHLE], T ARARA A HELE PSR T IRVE M, I ARARE AR R T M, R BN PRI, FMEVE N IE
TE TR ol 1 35 B TOU R 7% (01T AR MR ELA 0 3 19 P RERCROR . 8 P L B R W AR T R o
THATC 2257 Y MR E 1) 4 P S A R NP BB I R 2R

N 1P 3 5 Ay ik i R o R e A BRI TR R N ORI PO Rl R B N P AR
PECS A R R N PGS AR A R T AR S AR B XA 4 A K B 3R A REIR B B AR BR T AR R
LR A RGP N P AR RR I A P AEARHIFSE A, B w8 S 2P U W R R SR U A M -
F N PR 7.97 AR T4 753 RGP NP P391E 16,307 i T # + = FUR AR 2 i A N P
{8 23.4, Ik T ma B0 2 XUH SR AR Y0 A N oP (H 17.8, AR T P TR i it i NP (i 18, )
FEAS TP 23358 102 FEEAIT A NP (11,5, FARMIX BRI IR AEARE YT B NP KT+ 5
JECRI AR By R 2 R RO SRR T R, T A 5 R T v R O ORI R M XX B T+
SREAT S ) A A BB AR A BRI T R N PR R R A0 I i i (T R eI AR IS NP R A
P A EGT N &R A DX AR £ A £ 0 BRI T 2, SR N 2 o 26 5 0 5 405 3 b X 4 i+ = 2R o
%7 Koerselman and Meuleman'*" TEERYH 40 b 5 0547 HOIBH A 25 RS MG IR S 8675 1 N P KT 16 %
RAEBRGEZ P BREIG,N P /NF 14 FoRERRGEZ N BRFIH,N P AF 14—16 Z[AIH, A& RS
A2 N FP BRI 5500 78 R A ZBRE . Gisewell * IAH N :P< 10, 345 N I AT $2 5 ke o 26 40 7 B N P
>20, Jiti P AE AT S AL AR B i N P AT 10 2 20 Z Al AT A N P 2 [ A BRI SE 2, AR LA
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PR, ELEE e TR AR P A R IR A MRS N PRI (AR T 14 7010, R 22 R
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3.3 PIARAEIR O HUOBCECR AE Y T A S T N 5 P AR 1L 2R R S B REAE

R NP SR Y T REE R A e W . P i NP S 22 () 11 2Rk [l RPROR T 1
(P=0.07) , RIXBNGEI 7 B E VK (TREAREAR B S0 R Rt )7 e i B v Ae 7E N P JT R #%
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PRI REAA N P R ARG T REAE AR B2/ T 1(P<0.05) (3R 3) R BIJE 7 o3 it A T oARAF 7
N P 3 LU A AR , 3 15 1 R 45 20 X VTR B e i el AR P4 NP 22 1 [ R R T 1(P<0.05)
il McGroddy %) S Tl F AR IE TS M) N P 2Z (] MIAARPRASE T 1 AR, X TR 5 3 b T 8
ANHIEJ T ) 0 il P15 5% R LR A ) 08 B3R 20 S0 3 X 3R - R 64T
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G T N S Ak ARBTTE R ILRER N R FEOCR N -5.48 % , FAREN 1) 57 0 FE ISR
53.49% , AR AR AE N B3-SR AR 1 3R B BUR AR S A0 8 345 FTMESR B 2 BN 19 37 0 PRI SO0
P FRIIAEAE PR SRMEIGE R . TDZRAR PSR- PO IR 17.69% , A L THLAR KR, FLHES A S
TR PR RR  HAEL N 33.89% ([ 5) o FAHE N P A9 F% 7 FHIISCSGR B i T AL AR AR il | 0 ZR AR A 3 AR
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Fig.5 Nutrient re-sorption efficiency of two species of N and P
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