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Abstract; Plant nutrient stoichiometry can be used to distinguish the biological entities based on element composition and
responses to environmental factors. We determined the N and P stoichiometry for leaves, litter, and soil associated with 3
dominant tree species: Robinia pseucdoacacia, Quercus liaotungensis, and Pinus tabulaeformis, at 39 sites in 29 county-

level cites of the Shaanxi province. We aimed to distinguish the differences in leaf, litter, and soil N and P stoichiometry
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among the different tree species, and their relationships with environmental factors in the Shaanxi province. Leaf N and P
concentrations and their ratios, were Robinia pseucdoacacia > Quercus liaotungensis > Pinus tabulaeformis. Compared to
plant leaves, the range and quantity of litter N and P concentration was significantly reduced ( P<0.05) , and the order was
still Robinia pseucdoacacia > Quercus liaotungensis > Pinus tabulaeformis, while the order for the N : P ratio was Pinus
tabulaeformis > Quercus liaotungensis > Robinia pseucdoacacia. There were no significant correlations ( P<0.05) between
Robinia pseucdoacacia, Quercus liaotungensis, and Pinus tabulaeformis leaf N (or P) and soil N (or P), indicating that
their growth was not limited by N or P. In total, there were significant correlations between leaf P and soil P ( P<0.05),
which indicated that the growth of the plant was limited by P in the Shaanxi Province. Leaf N and P increased with mean
annual temperature and precipitation, especially for Robinia pseucdoacacia. The leaf N :P ratio for the 3 tree species did not
clearly correlate with the environmental factors. Litter N increased with mean annual temperature and precipitation, and
decreased depending on the latitude and longitude. Although litter P showed no significant relationships with temperature
and latitude (P<0.05), it declined with precipitation and longitude. Litter N : P ratio increased with temperature and
precipitation and decreased with latitude. Soil N and P increased with latitude and altitude, and decreased with mean
annual temperature, mean annual precipitation, and longitude. The soil N :P ratios demonstrated an opposite trend. Soil P
was more closely correlated with environmental factors than N, and the relationship between the 0—10 ¢m and 10—20 c¢m

N and P stoichiometry in terms of environmental factors was almost the same.

Key Words: Robinia pseucdoacacia; Quercus liaotungensis; Pinus tabulaeformis; soil; stoichiometric characteristics;

geographical factors; climate factors
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H SN T Z A K FR AN = F Z [ A REAAAE I OC R . LU T A, AW 5 R 7 b FOAS ) 2 v ] —
MEFRZE R EREE, L LTSI Hr7E SPSS statistics 19.0 H15E i, & TV ECHE 24958 FH 29 {f + b vfE
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B P S/, HILARBE N P S it & N:P IS RZEIm/N R 1) . WK 2 HaTRIE t RIRE 3 AR Bk
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Pr N P s AR A BE AR /N BRIlbA N O B I B R (0 38 22 AN WA Tl P e SORIRR RN AR AR
F) N P &t 2 TR AR N oP LA B3 TR A NP WA B I RER NP HE B A B BT (1
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Table 1 Statistical characteristics of leaf and litter N, P concentration and N :P ratios

45 L/L N/ (mg/g) P/ (mg/g) N:P
Componenls Spe(:ies ¥iéjﬂi=|‘ Mean cv qzﬁﬂﬁ Mean (0% qzﬁ.l{ﬁ Mean cVv
A Leaf HIME Locust (n=36) 27.99+5.80Aa 0.21 1.60+0.37Aa 0.23 17.86+3.11Aa 0.17
ILZRHF: Liaodong oak (n=42) 17.21£1.24Ab  0.07 1.25+0.22Ab 0.18 14.12+2.23Ab 0.16
THFS Pine (n=39) 10.55+1.59A¢c  0.15 0.98+0.34Ac 0.35 11.7123.66Bc 0.31
JIEY) Litter JI# Locust (n=36) 14.64+3.53Ba  0.24 1.04+0.18Ba 0.17 14.32+3.65Bc 0.25
iLZRHF: Liaodong oak (n=42) 12.00£2.57Bb  0.21 0.84+0.18Bb 0.21 14.89+3.99Ab 0.27
A Pine (n=39) 9.97+1.56Ac 0.16 0.62+0.17Bc 0.27 16.53+3.32Aa 0.20

n FEARBL OV, B R R BL R — VAR AR K 'S PR R — R i 5 994 9 b R] — JE PR AR TE 0.05 /K 28 57 35, IR — F1 4UfE
Je WA TR /ING BRI AN [ et Ry 2 9 4y v [ — 0 58 S8R TE 0.05 /K 128 57 B3

0—10cm 1 10—20cm +JZH N P & & NP HfH, R R ORE M 22 57 835 (P<0.05,% 2) N & &M N
P 25 5 N S L ARARSTHAA S TR, N P FU AR A > 30 KRS FURE ; RIBEFIAL AR P &2
R A, 10—20 em 5 0—10 em L2 A, 3 AP BRIT R B P & a2 5 R B35, e hs N P
T NP Y B E TR,

F2 BHEAIMIEZMMLENP SER NP HENSEIHHE

Table 2 Statistical characteristics soil N, P concentration and N :P ratios

2l 4} Components N/ (mg/g) P/(mg/g) N:P
YIFP Species +J2 Soil layer SEHI{E Mean cv SEHIE Mean cv F-#J{H Mean cv
FI#E Locust(n=36) 0—10 cm 1.21£0.42Ac 0.35 0.58+0.10Aa 0.17 2.16£0.89Ac 0.41
10—20 cm 0.76+0.31Bc 0.41 0.54+0.09Ba 0.17 1.46£0.69Bc 0.47
T &K Liaodong oak (n=42) 0—10 ¢m 1.65+0.29Aa 0.18 0.57+0.08Aa 0.14 2.95+0.73Ab 0.25
10—20 ¢m 1.20+0.31Ba 0.26 0.57+0.07Aa 0.14 2.13+0.52Bb 0.24
WAL Pine(n=39) 0—10 cm 1.42+0.37Ab 0.26 0.41+0.15Ab 0.37 3.89+1.67Aa 0.43
10—20 ¢m 0.95+0.34Bb 0.38 0.39+0.15Bb 0.38 2.88+1.59Ba 0.55

n AR OV, A5 R R TR — S BAER I AR RS PR [ — R RS 8] 2 R — 0 5 F8 AR E 0.05 K B 225 B3, [/l — 508U q 1A
[l /NG FBER R AN R Aol i) — 2 [l — 52 S8 ARAE 0.05 7KF- L2557 2%
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Fig.2

Relationships between leaf N and P concentrations for all trees
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AHOC P S ih, HAIRR I i SvE Wz o) g8 3545 2 ] At i 5 7% P a) 2 IEAR OGN P L
{EH, HA RIBEANMAA M 5 08 5 00 Z 18] 06 v 4 5 5 2 e S AR AR 5 U Vi ) TR] e 2 TE AH G (P<O.
05) . XTATARFRIT - ISP RURE)Z IR H3E ] N P &5 M NP HAEP P Pearson A1 £ (3£ 3) .
PIJE TR N P & HA NP WHE A S5REY NS P & R AjEiEY 5 W2 TR P S &M N:P I

(EAFAE 5 A O, B AR PR Bl A AR 25 A5G (P<0.05) .

Relationships between leaf N and P concentrations

F3 MAEJAENESLENP SER N:P LL{EME X (Pearson 118)
Table 3 Relationships in N, P concentration and N: P ratios between leaf, litter and soil ( Pearson test)
FHE R B Correlation
JLHR 20 il ILARRR RIIIEN JERUN
Element Composition Locust Liaodong oak Chinese pine Overall
(n=36) (n=42) (n=39) (n=117)
Log N i F 574 Leaf and litter 0.530** 0.092 0.105 0.625**
M A5 1 J2 43 Leaf and topsoil 0.219 -0.126 -0.182 -0.133
5 R J2 4% Leaf and subsoil 0.222 -0.079 -0.224 -0.158
A7) 5 12 13 Litter and topsoil 0.502** -0.041 -0.054 0.047
T7&Y) 5 F )2 13 Litter and subsoil 0.523 ** -0.026 -0.037 0.030
W2 3] Soil layers 0.837** 0.545** 0.819** 0.810**
Log P 5 57 Leaf and litter 0.438 ** 0.243 0.352" 0.629 **
M5 1 JE 44 Leaf and topsoil -0.122 0.011 -0.184 0.240 **
M H 5 F )2 43 Leaf and subsoil -0.278 -0.096 -0.132 0.216**
755 12 15 Litter and topsoil 0.334* -0.035 0.313 0.496**
475915 T 2 -5 Litter and subsoil 0.289 0.112 0.270 0.474 "
Wi )2 1 4[] Soil layers 0.939** 0.871** 0.976 ** 0.971**
Log N :P i H S5 U7 Leaf and litter 0.387* 0.330" 0.573** 0.151
5 _EJ2 43 Leaf and topsoil 0.072 -0.026 0.103 -0.291**
M F 5 R J2 4 3E Leaf and subsoil 0.005 0.041 0.144 -0.263"*
7545 12 13 Litter and topsoil 0.399 * 0.179 0.519** 0.424 "
J7&Y) 5 F )2 1 HE Litter and subsoil 0.340°* 0.153 0.389* 0.365 "
W2 -3 [H] Soil layers 0.872** 0.552** 0.889** 0.869 **

n AEARHL * . P<0.05; * * . P<0.01
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Fig.3 Relationships between leaf stoichiometry and geographical factors for 3 tree species

a—c: LA 5 N P &H K NP IWHMRR d— RLE5MH A N P &85 N:P WHPKR ;h—j. i NP EEK& NP ILHBKR

F£4 MHN.PEEE NP LESHNERETFHHXM ( Pearson #55)

Table 4 Correlations between leaf N, P concentrations, N :P ratios and environmental factors ( Pearson test)

204} Components i Latitude 2 JF Longitude 1K Altitude AEBJTRLEE MAT AEFEIK MAP
Log N(n=117) 0.102 -0.274*" -0.249*" 0.223* -0.122
Log P(n=117) -0.105 -0.223" -0.283 " 0.233* 0.063
Log N:P(n=117) -0.265"" -0.148 -0.046 0.064 -0.246*"

nFEAEL number of samples;MAT;ﬂii@fﬁfg mean annual temperature ; MAP AEREIK B mean annual precipitation;; * ; P<0.05; * * ;P<0.01

TSP N P S i K NP (R RR R A N S i SRR S B TR oG, AR IR L AR K B3
TEAHOG; N =P HUH 546 B 25 OROC , SARIIREE 10 38 IEAR G (P<0.05) , X ARMR D, A N St 58 4F
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Fig.4 Relationships between leaf stoichiometry and climatic factors for 3 tree species

a—c: AR SR NP & & NP WEMCR  d—FARRR S50 5 NP &5 R NP ILEEHR

WA, SAESRE AERE K R E IEADE P & SRR B IEARDC N P IWE S SR EAAL, 5
AEREIK 2 IEAR G (P<0.05) , ThFATh, A P S-S540 AR FAERK W2 A N P IWE S 25
AR IR BE AR R K 38 IEAHDC (P<0.05) o XA R A ATEY N P &8 & NP WEHS ST EK IR
FEFNAR K S PR R P A TR DG AT R W N P it S48 N i e N«P WWEH 54, P & & 5FRK R
FHAHIGN S5 K& NP HSFERRE N P A5 R R 3 ARG, H B A8 [ B TA LR 1 35 A DG 1
(P<0.05,%5),
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X5 FAEYNPESEK NP LLESHEREFHHEXYE(Pearson HIE)

Table 5 Correlations between litter N, P concentrations, N :P ratios and environmental factors ( Pearson test)

YIFh Species ¥ Latitude £5J% Longitude WK Allitude  4EXJIRE MAT AEREK MAP
FI#E Locust Log N -0.605 " -0.426" -0.187 0.579** 0.407 *
(n=36) Log P -0.299 -0.397 -0.213 0.305 0.269
Log N :P -0.397* 0 -0.052 0.368 * 0.228
1L ZRH#F Liaodong oak Log N -0.837"" -0.366* 0.24 0.703** 0.658 **
(n=42) Log P -0.291 -0.269 0.239 0.373** 0.081
Log N :P -0.423** -0.063 -0.013 0.244 0.459 **
IH#2A Chinese pine Log N -0.23 -0.264 0.229 0.061 0.061
(n=39) Log P 0.088 -0.454"" 0.286 -0.492** -0.333*
Log N :P -0.275 0.355" -0.177 0.641** 0.4449 **
S Overall Log N -0.259 "% -0.324** -0.133 0.359 ** 0.146
(n=117) Log P 0.116 -0.390 " -0.093 -0.004 -0.191*
Log N :P -0.392** 0.134 -0.024 0.361** 0.368 **

+3E N P &K NP AT, JAEAKH 2 0—10 em 1 10—20 em + 2 N SHHAIN:P HES5HE
10—20 em +J2 N & 5248 B 2 AUHDC IR, HAA 10—20 em HJ2H P S 54 NP WE 54
IR B DG (P<0.05,3%6 6) o SRR AT ARARARAH EL AR AR 138 N P fb2f 3T s FRAF 5 45 Fh R BE I 1
KAEFMEY],0—10 em Al 10—20 em +J2 N EEBR 54 B EA ARSI, SHE RN 7 E
EROCE P S BR 0—10 em A1 10—20 em )2 51 10—20 em 54 ALETE BEH SN, 5H
BT PRI B IR ;NP HEF, B 0—10 em +)2 5458 B3 GUM 5 54K 1IE
I (P<0.05,% 6) , XTITAMFPIZE TN P &8 & N:P HWESZG R K AE R MAERK S5
P AT T R N A b, A 0—10 em )2 544 8 35 0 M 06 S4E YR E B 3% 7k ¢, 10—20
em HJZ G2 AR AR oK B OG5 W IR A OGP A, BRI W A e,
HHEWEEH TR B EWAHX RN P ES, LA 0—10 em Ml 10—20 em + 2 5465 B F Al
X HH B EIEADE,0—10 em 2 S5FFBK B EMIE(P<0.05,%6) . WK 6 FAMEE H,0—10 cm
10—20 em +J2 N P &8 & NP HES SRR FHCREA -,

#*6 TENPESEE N:PILESHERTFHHEXM(Pearson #55)

Table 6 Correlations between soil N, P concentrations, N :P ratios and environmental factors ( Pearson test)

0—10 cm +JZ 0—10 cm Soil layer 10—20 em +JZ 10—20 cm Soil layer
YIFi Species TR Element gige g MR GEHSRE GOk 4E 0 S R EOIRE R
Latitude  Longitude  Altitude MAT MAP Latitude  Longitude  Altitude MAT MAP

AR Locust Log N -0.334*  -0.223  0.301 0.189 0.027  -0.413* -0.359" 0.349" 0.177 0.102
(n=36) Log P 0.113 0.056  0.148  -0.194  -0.028 0.054 0.025  -0.024 -0.105 0.124

Log N :P -0.351*  -0.226 0216 0.251 0.036  -0.364* -0307  0.299 0.188 0.036
L% HF Liaodong oak Log N 0.141 0.186  -0.185  -0.296 0.004 0.035  -0.187  -0.060 -0.304 -0.040
(n=42) Log P 0.181 -0250  0.001  -0299  -0.015  -0.038  -0.507** 0.125 -0.004 -0.044

Log N :P 0.033 0.285 -0.162  -0.110 0.011 0.055 0.052  -0.123 -0315*  -0.020
KL Chinese pine Log N 0.246  -0.517°* 0.505°* -0.464** -0.467** 0313  -0.503** 0.481°* -0.495**  -0.521**
(n=39) Log P 0.599**  -0.351* 0223 -0.560** -0.801** 0.578** -0.252  0.105 -0.458**  -0.735**

Log N:P -0.425**  -0.017  0.136 0.230 0.469** -0.246  -0.164  0.270 0.013 0.223
S Total Log N 0.028 -0.141 0.416** -0.303** -0.176 0.042  -0.223*  0473** -0362"*  -0.199*
(n=117) Log P 0.483**  -0.244** 0.119  -0.383** -0.547** 0456** -0.207*  0.081 -0.318**  -0.495**
Log N :P -0.330 ** 0.068 0.237*  0.044 0.262**  -0.266"* -0.045 0.332** -0.086 0.163
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3 Fit5itie

3.1 M JHEYS N P AR R

MEIFNSS AAF AT REVR AN 254G | ik 45 I e e s e e i 5 A 2 on R Y R
BRICEGEZERRR, AR, A NP & BT 8 L 5 E A 2Rk U e irEE, X 0l A8 2
TFAMGE HME T ARAMY) , K35 RIEAFNFAR i A LA AFE Y EA TR A N P ReR > ik 5 N
P HCAE AR T o i R X 4K, o T 2 BRK PR T 45 5%, X vl RS P E e h P S RS EUH Y NP
Feftias " (R 7). WX, &Y N & 8 (12,14 mg/g) &5 T Kang 22 7E2 BR R F153519 10.93
mg/g Yuan &Chen > 7E IR AL )7 FRAREA5 211 9.8 . 8.6mg/g, P &2 0.83 mg/g i T Yuan &Chen' ' 78 R4
AL R3] 0.7.0.8 mg/g, KT Kang &5 FE 2 BRI EA5 219 0.85 mg/g, N :P FL{H (15.26) & T
Yuan & Chen ™ 7EJb )7 FRARSE15 2 ) 15.0, ik F Kang AEIBI e AR R FAR31% 18.32  Yuan & Chen'™ 7E1R
WRRMSEE R 17.6, A5, L3 P SR BMT 2K R 2.8 mg - ¢, X 1] g 5 %+ 4] P
AR BREAE | #  ve J X 8 A8 XA K i 2 A A G, R 5 TP [ 4 P o A R A B — 3
10—20 em 5 0—10 em HJZHI L, BRITAME P & 22 5 R W40, BRI o N P &2 fiL A N &
I N (P<0.05) , W 58 237 0 & i B 32 R IR MR AIG, THR  JRYE 4 |  HEXT SR AR 1k
S AR, EATR ARG A SHEE R FARMRE B0 NP EAE2ES, B RS54 A
PATARIR I fe e 19, HHERRIY R B AR R A2 AR X SR A B v — e e R Y Hl
WA A B T 75 5 970 B e PR A IR - B R0 R G TR R A O ZR I8 75 B R4 T IR A M
W78 TR,

xR7 HELETEMHE NP SER NP ESEMXEBHLEE

Table7 The range and mean of leaf N, P concentrations, N :P ratios at different scales

HIN

N/(mg/g) P/(mg/g) N:P N
Composition - A — ) - FRLR IR
oI ) FieAil ST o FieAil ST o FieAil ST cy  Data resouce
Study region Range Mean Range Mean Range Mean
18.13+8.08 1.27+0.40 14.26+4.21 AL
I P 4.48—23. 4 58—2.2 31 4.48—23. 2
BEPiA 8—23.69 (n=117) 045  0.58—2.26 (n=117) 0.3 8—23.67 (n=117) 0.29
A ER 24.118.5 1.6=0.6 15.4£3.9
8.0—45.8 0.35 0.6—3.5 0.38 7.4—29.0 0.25 9
Loess plateau (n=126) (n=126) (n=126) [9]
20.2+8.41 1.46+0.99 16.3+9.32
hi 1.8 - 58. 42 .02—10.2 ) 28—78. ) 11
4 China 8 - 58.8 (ne554) 0 0.02—10.27 (no745) 0.69  3.28—78.89 (ne547) 0.57 [11]
20.1£8.71 1.77£1.22 13.849.47
%k Global 4.1 - 59.9 043 0.1 - 6.99 0.69  2.6—111.8 0.69 7
23 Gl (n=1251) (n=923) (n=894) [7]

ANE R B — AR E S B AOR L, i NP i ) NP OB B BB E R TN (R 1, £ 7) X
VORI E AT R e Pk LU EGR  FRBTAP ST IR B RE ) He i, 2l P AR A O R A (E Xt AT B P o AR
FEP RN B RS ARAA G B, R N S L S R B P /N XY Koerselman 45
RIS WRFFR S e — 800 L AR A N P & Je NP (AR 2 3 WAl /N, B 45 B2 R
TREm/N, FTRER ] 3 W Flh ALY 7 0B E P feoit , IRBTANA TR RE S SR i i) . 3 8h  BRILZRAR A 7%
P N SR B T FREE SR 225 AN R N, Y NP SRS A A B TR (R 1) XL T
FEPI 3553 FEBCRAE , B 3R 0 R M st 2t R h e B ploa i 2R A HAB AR SUad 20 X Rl B 3R e R
Mg Fr el B AR 2 U P A s o BE A RE T, BEA5 SR U A A VA P 114 B A7 F TR0 0, DA AL A
W A A TR IR AR A SR A
32 M PSS IE N P AR AR A A DG

M SR NP S EARAE RSO R RV YRR A A, 3 MRk A5 1R 6
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FAAHHIF 3T RER i TS R AR BURETE SZ B A TR BRI A 56, Garnier' ™ BT RI], U0 SRAHY)
AR SZIEFPTR IR IR AAE I R NIZOC R Rt 5 LR AR AU RE ) SR IEARSE . ASHIESE R iR
ILZRARFMAR I T N P W5 8 N P e B2 BA W AR S, SR IR L AR AR A AL AR K A2 N P A7
KPR BRI s SRR UL, A PR EE S M POk R IO SR WIBR DY AR AE S R G R K R
3% PR, BFFERIT, M N:P<14 B OGP A K2 N RS, A N:P>16 I U8 AE R PR,
Bt NP AT 14 F1 16 Z RIS AR AE R SZ P N AP g LEIBRE > AR L bRt AT
3 RAeR RIREAR AR R 2 P AR BRG] SEARBR AR AR 1 52 NOAT P IR [R] R AR AR AR 1 52 P OC A R
BRI, EAR BERE PG 4 BRARA S R G A 52 N A P SR [E BRG], X 5AAF S RIS NP & Z Y
FKFFF R A R 2 BRI B AN — S, 3 T RESE phy T A [ i DA ] 9 b 040 U R Al A i 7 NP EL G
FUEARRE Y SR, TS b N P B AR IAR DGO R, 002 TR Y — 43 7 4 b i A L K
NP U R PR R b R R SR R EEORIRZ — o MW LUCE AR I EA LR, IF7E 58 A &
A3 SR LA i 0 B 20K 8 IR T R IR M B b S EOE T ARMAE S RS > TR Y > LR 3R
IIAE R
3.3 BRI HvEY S NP SR NP U ERR

Reich & Oleksyn'" il He %5 YOMAEYI T N P 5 dak B 26 38 1) T i 1R 38 (1) RV T o 25 1800, NP [
(U 52 A S B3 ; Kerkhoff 55T A Jr N (P 5 dk 15 25 BE AR AL A W S A DG 10 N =P B 26 BE (4 s T
2 TR s McGroddy 45 A AR I N <P B2 B2 (1 T iy 1T W] S BT 5 Han 2600 0E ) NP (5 ik Bt
5 B2 Y T oo AL BE B PR T 5000 5L N <P 5 4 B AR B AR AL BT WL AR SCE . AWFTE b P NP
FRESHENRERE LRITFERERR SIS R S FIRPTFEORER R, BN P & 5 A 4 R T A
e R A R ARR T D/, X — AR R B B O I S AT RE S 3 AR b IR Y A= 25 fe ) 2 R AL R
JERRAT (B 1) 5 3 ARl NP IS A RS N T B I A OSSR X 5 BRIP4 R0 A —
B, M-S AT DRI B B g B DX 126 AMEHI AR S R NP5 i S 5 8l JBE R AR K 24 T B A 56
P N 2P (A R 25 8 T e TP RV AE R K ) s/ T B 384 00 194 56 R R 2 S, R AR 45/ N IXIURL B
AR A TR R S PRI R B R R AR S T/NERRE DT RIS DLUJR B b Y B 5 A B
I NP 2 M A T R R X AT AR e N i 2R R R e e — B
AT NP5tk I A ik T £ 18 67 48 0 149 5 53 S5 AR L, 1B Sardans %67 AT 45 SRAR TR, ABHF 5T
Hh 3 RIS TR IR e A5 AN T S AN [ o~ 358 EAT AN [ )3 17 3R, 3ok 2 AL 7 R 30 kA
HIE BT S A B BB R A G

Liu A5 A 1 RGBS LAY, 0 74 4 N5 42 1 4% T RE 20 1A I 6 O B2 TR /K 9 38 I 7 38 005 Yuan &
Chen"** A eI R oy N 5 85t B 36 A 2400 B AN AE R K 1oy B9 D TG 198 0, P 3 DU i 5 4 249 3 B AR B /K 1
TR, N =P[5 4 247305 52 R AT [ /K A8 0 1T 348 1 5 Kang 457 A Y54 b N 55 il 25 4F 35 98 5 FN4F [
K BRI LRSI | BE 25 L B i AR, P 5 e B AR R K B SN T 2 PR ARG | B 445 8 5t T il 2
ARAY AE 5 AR R R R R WA B AH DG OC 28, N < P LU AL B 5 A1 42 3 8 R A 36 7K %0 1 D vy 184 00 it o5 446 32 19
M2 AR, AP EIATFFEES R ORECH R, BIA W N S B AR X il RE R AR R K A8 1 i
S, B 20 A S T i AR 5 P55 R A R A I T A, 5 3t B B B A AR SE S R N =P B 4R
IR L ARV B AR S I I 38 o, Bt 246 38 % 98 i A1

I N P SRR LB R R IR AR SR AR RREK R A R I IG hn, 2 N P EG RN S AR
MR, X5 T /INERSE N ERTAR DUR B AR 25 R G4 5 0 398 N (P J5k 56 240 8 Aol 8 P o T 334 it 2 2 s
JE T e S AR BAAR I 5 5 0O 6 A rh B ZR U AR T4 1 R 30 N PV 0 R 1 2 0 o R e A IR 43 A
A, BB 28 1 B4 I TG N 25 SR R — 80 15 105 55 FE AR AL AU IR ARARAS B i 4 N i AR
IR AR AT A A OGO RN AN A AL, X AT BB th TS ZR AL B IXAH LE , AR S DXL T A A5 3R 58 g
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55 K LRI E AP X A, 5 N P S FA AR AR L 0—10 em F1 10—20 em )R
NP S AR 25 A5G (P<0.01) , iX W55 B RIIL AR ARMRAT LE , i FAAROK 0 2% 30 2, 3
R L HE N P SN NP IE, P SR N A RS IR R SR ELIM AR 1 A5 PR I T O AR i
D) AL S A R R T B G R fe /N, P R U TL AR BRARAE 3 1 o o ] BRI BTAM AT L BE T 8
SRE, R UAVEY S AN P S K NP S PR TR 5C R AT DR G R TR 05 B R, fE 4Bk AR
MR Ao X e [l 07 FE R A BY T S0 4 i B X IO B (M5 R N P SRS SN TR
KE
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