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Abstract; Tamarix cones, as one of special bio—geographical phenomena, play a crucial role in maintaining the stability of
desert environments. The main objectives of this study were to explore soil carbon (C) , nitrogen (N) , and phosphorus (P)
stoichiometric features, and to clarify the relationships between soil C, N, P stoichiometry and environmental factors in the
southwest of Gurbantunggut Desert. Soil samples were collected in the Tamarix cones for analyzing soil physico-chemical

properties including pH, electrical conductivity ( EC), water content, grain composition, organic carbon (OC), total
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nitrogen (TN) and total phosphorus (TP) content. The results showed that (1) with the increase of soil depth, the SOC
and TN decreased firstly and then increased, and soil C and N were the highest in the surface layer, showing “fertile island
effect” ; and TP was weakly fluctuated along the soil profiles. With the increase of soil depth, C/N decreased firstly and
then increased, and decreased again. C/P and N/P decreased firstly and then increased. (2) Compared with the global
soils and the averages of China, soil C, N, P, C/P and N/P in the Tamarix cones were relatively lower, but C/N was
relatively higher. The degree of deficiency of soil nutrient elements were ranked in order N>C>P. The soil nutrients and
their stoichiometric ratios exhibited a significantly linear relationships with other nutrients, and the stoichiometric ratios were
dominated by C and N in surface layers (0—200 c¢m) , while in deep layers (200—500 cm) they were limited not only C
and N, but also P. (3) In the soil layers of 0—200 cm, soil nutrients and its stoichiometry were susceptible to climatic
factors such as precipitation, temperature and evaporation. However, in the soil layers of 200—500cm, soil nutrient and its
stoichiometriy was influenced by soil water content.. Soil clay, silt and sand also had significant effects on soil C, N, P and

their stoichiometric ratios throughout the soil profiles.

Key Words: Tamarix cones; soil stoichiometry; environmental factor; Gurbantunggut Desert
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Fig.1 Sample plots of Tamarix cones in the Gurbantunggut Desert

1.2 W5k
1.2.1 KEEIT

HRAE RN VD ALY Bt A T (9 M 7K SC BB R 43 AR SRR, ARS8 LA JR B3 ol R U0 V5 74 i 2% b XL
TR P [ R B A A0 Ry IR 5 6 52, 3 40 7 V- g N o 90 7 1) L R A A V450 43 A XA F 5 IXC
(B 1), YRR 5 B R 50%—60% 7247, BEMN VD4 )] B A A A M 4 L I M AR e 36 i iy B AR A )
Y X R OKIERATE 30 m DL, MRS, REEEAK L, B ETL, AFFIE
BB T 6 MR BB — 8 K/MHIE A FAE B & & BN SLRI R4 (R B R (2.520.3) m, HAEZ
310 m)
122 HHERERCREE

kiSRRG HRER AR R R, SRR AN A MK R AE I ZE AT ORAE . T 2017 4F 7 A HEATRE

http ; //www.ecologica.cn



7392 JAE = 40 4

KA, TERMIVP AT T ) I 560L 20 em — AN HURE R 40 30T HAHER AR RAREMITD 0 B, BORE
REEE N 0—500 em, HEPEENUPEREE L4 25 4, 6 MMM IR AE 1 4F 150 4, A [ 4%, A5
55 2 AT IR 3 A
1.2.3  f8bRIGE

TREE NG H AR E 5y, —433d 0.5 mm G, FF H3EREME R, 55 —40id 2 mm
i, T R, dil4 2K TTEARF A 1.5 9 B0 3 k4T 38 pH A 3R (EC) e, +
% pH >R H pH 11 (pHS-2C, AL HRHHAER A A BR AR, B ) ME ; R3S (EC) (Ms/cm) RHIH
FFAL(DDS-307, AR A A A BR AR, i) Mg ; 457K E (SWC) (%) R TFRE L
T ALK (SOC) it (g/kg) R FHE R IREP SN INPIENE ; 2K (TN) & it (g/kg) R E ZIEME ; 2
B (TP) it (g/kg) RAVHBEPULL AIEIE s BARGHT 7155 W R AT ) 2 R AR A i
IO AR T TAL B | SRS i Malvern Matersizer 2000 06 RIA2 Y (B4 0.02—2000 wm) &+ ks
RERRRUE 43 L, R 9 B A 0 KN 20 G b . VDAL (2.0—0.05 mm) H3KE(0.05—0.002 mm ) FlK;
#7(< 0.002 mm)
1.2.4 WUk 2= E

BT RISl b 3SR 0 i N e R R B R AR AR L, RO 5 AR IR 0—100,100—
200.200—300 ,300—400 1 400—500 cm =,
1.2.5

FIFH R 3.5.2 AT BUIG Gt 50, IF32 F Origin2017 $EA72 &, SR B 5 22 53 1 ( One-way
ANOVA) AN RITRBE LBk BT TR 5 S b2t iR A 25 5% . FIIH Levene's test R a5 2555 575,
J7 25 ERHE A Duncan WE#E T 28 U, 5 22 ARFFEINI{H A T, Tamhane's test #4725 AL, 12 H Pearson
A AT T A A R AR R R OC R, JRIE T 2Pl [ 20 A it - 58 € N P & & S fb sy it Itk 4l G .
iz i Pearson #1153 #1 F1 db-RDA ( Distance-based redundancy analysis ) 5347 + 38k ik S5 388 1 1Y
KFR, M RIBEF AT, FEMBLLT A4 1) db-RDA 73#7-ggregan; 2) Pearson AR
Wr-Hmisc; 3) BUFASHT-Im.

2 EREH

2.1 R PRALRRIE R H AR L

b T )JZTREE RN, Sk Sk b & AR U 28 A (R 1) . RIS /K S AE 300—400 em
EHAK(P<0.05) , 0—200 cm JZ 3 &K BALTF 200—300 em Fl 400—500 cm( P<0.05) , 0—100 cm Al
100—200 cm JZ HIEEKBERAP B ZR(P > 0.05) o K Bk & 2 55 T s 5 BRI m i 284k, bk
TREIEAAH . 200—300 cm JZ TS Mk & iR, YRS EERAK(P<0.05) , 1 300—400 cm 22 13k |
WrRL e Ak, YRS s (P<0.05) , 3 EC H 2 ERAUS TR AR 1L, 0—100 em 2R 4> & e
(P<0.05), i£2.960 Ms/cm; 300—400 em JZ & Ak (P<0.05) , 24 0.710 Ms/cm; M 0—100 em % 400—500
em, T3 EC {HFEIRE 200% L 15 BEBARMIVI ALY £ 340 0 Hor A R R RIS, 3 pH 2T A 5 R
TR A4k, H 0—100 em 213 pH e fik, 255681 (pH o~ 7.802) ; 100—200 cm 2 A H#E (pH H
8.416) , 1M 200 cm JZ LA F EiEAs P, H 400—500 em JZ 3 pH 5 (P<0.05) ,
2.2 HIEFRS A KA S L R AR

BEMIVS L ISR AR ULIE 2, Bl L2 EREERS N, SOC F1 TN ¥ 2 STt BEAR A8 ik, Hph k2
0—100 em Fitfe K, 5 100 em DUF 4 1240 W22 5 (P<0.05) 5 TP 7 i 7E 58 > 4 398500 1H 19 28 Fb i B 4%
/N, H 300—400 em 2 RAR T HALA)Z (P<0.05) , B 2RI, 13 C/N 2RI THE
MARI A4k, H 300—400 cm 2] 5 T HALA Z (P<0.05) , 13 C/P F1 N/P 2EKILE T sk, %
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JZ 0—100 em W 5 55 T HAB4 2 (P<0.05) (F2),

F1 EUDELEREKRMER

Table 1 Soil properties of Tamarix cones

THER FHEEKE L3 ik ki Ui

Soil depth/em  Soil water content/% off EC/(Ms/cm) Clay/% Silt/% Sand/%
0—100 5.580+1.022b 7.802:0.116b 2.960+0.432a 1.824::0.458) 71.662+4.382¢ 26.514::4.839)
100—200 5.7940.538b 8.4160.087c 2.1580.149b 2.4920.462b 89.032+3.077ab 8.476+3.325¢
200—300 14.108+4.766a 8.9400.119b 1.4100.057c 5.866+0.435a 92.688:0.968a 1.4460.961d
300—400 2.736:0.249¢ 8.756+0.167he 0.7100.062d 0.7100.152b 52.110+1.741d 47.180+1.821a
400—500 14.544+4.341a 9.396:+0.163a 1.1080.036¢d 8.710+3.125a 77.480+7.476ch 13.8149.818be

[Fl— )RR RIFR A 52 5 (P<0.05) , FRHHFAZFRIE R EZR(P > 0.05)

AR Z B CV ( Coefficient of variation) Sz BREAEE 15 11

BIHUREE, CV<0.1 K528k 0.1<CV <1 Ryrhdas L334 Soil nutrient/(g/ke)
. 0 1 2 3 4 5
j?“li’-t'_; CV>1 7{]9&”}55‘—‘@'26] o Fh%%z Ej%ﬂ, Z:Iﬁ‘”ﬂ’_égj: 0 T T T T 1

HECNPEENEREEMAAE—ELS, T CNE

0—500 cm JZI L2 HAFARSE, T P 7E 0—400 em 225574 § 0
5, 400—500 cm K AR R £ 200
2.3 1M C NP SR EHMER K £ z
T TR B YT ERA Y A % 300
FOANKHTEI R SPHATEEMBFAE—E LR, H 5, T o
AN[ETC 2 6] 1Y 728 Ak ¥ R R A [R]03) ML HE Pearson —O— Kk TP
AT, B C 5 C/N 28] N 5 C/N 28] C/P 5 500
C/N Z[a] N/P 5 C/N Z Al A A B34, Hiaxt
B2 RS 22 1) 52 5 R B A 06 G B (P< 2 BRDERIRRSZURE

Fig.2 Variation of soil nutrient contents at Tamarix cones

0.05, P<0.01) (K 3), &t HREMEEH, 15 C,
NP Z [P EA B ENLME LR (P<0.05), HfCchH
N AR (B 3, Bl 4), C/N 5 CNZEEAHEMXER, C/P5C.PZE NP 5N P ZEEEE
LR R (p<0.05) (1&14),

R2 BN ETEFASTREERUFTERNE

Table 2 Soil stoichiometric characteristics and coefficient of variation at Tamarix cones

AR5 2K Coefficient of variation

;;iﬁ;jp%; Jem + A L M ik C/N C/P N/P C/N/P
SoC TN TP

0—100 0.318 0.299 0.058 11.969+0.648b 15.605+2.151a 1.321£0.185a 16/1.3/1

100—200 0.232 0.181 0.028 10.835+0.352b 8.033+0.838b 0.736+0.061b 8/0.7/1

200—300 0.206 0.269 0.079 9.956+0.486b 6.977+0.561b 0.707+0.070b 7/0.7/1

300—400 0.156 0.243 0.037 14.158+0.912a 6.169+0.420b 0.445+0.051b 6/0.4/1

400—500 0.283 0.512 0.113 10.038+1.506b 7.270+0.663b 0.807+0.154h 7/0.8/1

[f—3 PR AR R R B 257 (P<0.05) , FRAHF R R B EZR (P > 0.05)

A L S AT R A SR/ INATR], A SRR /IN B TE R X AR 2 B B 52 e /N TR S K Y
TEE P AR R RS, /NI N/P FESZIET N &, O/P TEZET CHE (K3, K
4); WAk, B C/N 5 C N &b, b2t b 50 TP RE(RY) BB R FH 5080 due 28, KU+
2t R FEZET HIE C AN, H N 2 fEHEo R (K4),
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Fig.3 Correlation coefficients between soil C, N and P content and their stoichiometric ratios at Tamarix cones
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Fig.4 Linear relationships between soil C, N, P contents and their corresponding stoichiometric ratios
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AFEGRETF, M 0—100 cm #] 400—500 cm JZ, 13 C 5 C/P Z[A] N 5 N/P Z )3 20 b 3 A0
X, TR RS2 C AN $5EHlL, 0—100 em J2 N N/P 5 C/P Z Al S 4] 5 3 IEAHE, 100—200
em 2 C .C/P 5 N/P Z AW B IEAL, iP5 C/P N/P ZEAE 0—200 cm JZTC W EHH KM, T 0—
200 cm JZ P A 3 AL A HR AR AR A IR R I &, 400—500 em J2 N 5 P ZJa] B2 N P 5 N/P Z[a] &4
FIEME, C/N 5 N/P Z[ER R E TG, R TR IEFE 400—500 cm JZALEZ C N B 27,
W3z P A (% 3) ,

X3 FTRARELTEFS RUFEITELILEA Pearson tHX X F

Table 3 Pearson correlation relationships between soil nutrients and their corresponding stoichiometric ratios

ErvALeTd
Sioiil%dffpi/cm C N P C/N C/P
0—100 N 0.918"
P -0.095 -0.46
C/N 0.055 -0.343 0.935"
c/p 0.981"* 0.973** -0.283 -0.125
N/P 0.852 0.988 " -0.589 -0.471 0.934"
100—200 N 0.973*"
P 0.146 0.055
C/N 0.809 0.653 0.342
C/P 0.993 " 0.976 0.031 0.777
N/P 0.948 " 0.988 " -0.094 0.599 0.969 =
200—300 N 0.902 "
P 0.434 0.635
C/N -0.167 -0.576 -0.628
C/P 0.917 " 0.721 0.041 0.092
N/P 0.913" 0.951" 0.366 -0.443 0.851
300—400 N 0.768
P 0.251 -0.218
C/N -0.039 -0.671 0.632
c/p 0.976 ** 0.841 0.037 -0.181
N/P 0.695 0.988 "~ -0.361 -0.736 0.798
400—500 N 0.856
P 0.863 0.983 "
C/N -0.515 -0.883 -0.851
C/p 0.964 " 0.697 0.698 -0.284
N/P 0.851 0.998 *** 0.973** -0.887 " 0.694

* P<0.05, * *P<0.01, * * * P<0.001

2.4 HHEFRMEAITEEHME ST H IR

JLF db-RDA 387 i) B3 AT ARAE S A BE R T 00 R L3 4 FEL S, 55— R Anss il ke T - aifby
Hid SR 7 218 6 R RIS B, 76 0—200 em 2, 55— A5 o Wi ke 7 Lk 24 it
89.198% F1 1.235% )75 i, fftfe 1 Lo fbzit i 5 PR I 2 0] O R 98.493% il 1.383% Y7245 &, 7E 200—
500 cm 2, A Ao DI T kAR 95.268% F 1.023% AR B, MR T LA R 5 IR
BT 6] 56 2R 1Y 98.086% 11 1.053% 1725+ (£ 4) .

A db-RDA 20477, 45 85 3k g A9 1) KRBT, 0B 88 IEARDEE 78 0—200 cm JZ, 4F
SRR RE R A pH RS K E K EC X 3SR o R AL ST B s AR s 55 5 P AR — il
AR AE R K i ARSI AFEYZE R R M pH 53 P C/N BRIEAMSEKE R, UL K 28 & e
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TSR AR R FE RN R L AE 200—500 em 23, TIESK G pH AR X EC X 3% Kk
AR EA REREN, HTA S N AT — A 20, 5 C NPL.C/P K N/P BIEMEKER
(K'5), L]k pH K dh7r R L3Ryt RHIE ) 2R

®4 ETF db-RDA ST T EAF T ENFHEENRRTEMILE

Table 4 The eigenvalues and cumulative proportion of soil stoichiometry for the first two axes of db-RDA

s 0—200 cm 200—500 c¢cm
Results RDAL1 RDA2 RDA1 RDA2
FHHE(E Eigenvalues 0.879 0.012 1.14 0.014
AR A B HE 5] Cumulative proportion of soil stoichiometry/% 89.198 1.253 95.268 1.023
AL 5 PR T 26 R R R LL 1
j‘:iéﬂﬁ'%ﬂ'g '?ﬁﬁﬂf?é?ﬂ’]fﬁ%ﬂklﬁm 08,493 1383 98,086 1.053
Cumulative proportion of soil and environment/%
FA{E F-ratio 56.722 0.796 98.911 2.135
P {E P-Value 0.020 " 0.986 0.001 *** 0.856
#* P<0.05, * * P<0.01, * = *x P<0.001
0—200 cm 200—500 cm
SWC
0.2 02 r
MAT
MAEP
o N/P MAEP MAP
EC N L MAP H P C CN
p 0 r
~ 0 C/P C/ —>(C/N N/P
swc™ gc” P
-0.2
0.2 pH
' EC
1 1 1 1
-0.2 0 0.2 0.4 -0.2 0 0.2 0.4
RDA1

B 5 ET db-RDA ST TIBUFHESRNERFZEMXR
Fig.5 Distance based redundancy analysis (db-RDA) biplot of soil stoichiometry and environmental factors
MAT ; 4E - 438 mean annual temperature, MAP ; 4EF-24[#7K mean annual precipitation, MAEP ; 4E°F-37€ % ff mean annual evaporation, C;
H L% organic carbon, N: A total nitrogen, P FiH total phosphorus, SWC: 37K /3 &t soil water content and electrical conductivity, EC:
B 5§ respectively

Y5 Pearson FIPEHT, 1E 0—200 cm JZ, Bk P 5k 1 Z BIAA A B &4, £38 C N .C/P
K N/P AR AR3425 it pH FORS RoRL A 0 28 R S 35 AOME O, T 5 vk 2 S 3 b ik 3 T AH
Ky PR CN.C/N K C/PREEFIEMIK(ES), WHRZELHEC N G2 AR5 URN R,
1M P Z e R AR &, 7E 200—500 cm J22, +4 C N C/P & N/P 588K & Rk kL2 5 3 A
Wt 2 TEARDG , HUPRL R D A C/N 5 RS /KE Rk 2% W3 UM ¢, S5k Sk 25 IR A
K(F5); UIATR)Z 138 C N P A Rl 252 S Bk msem , Bbah, A OB ke R A ) TR
T3 C N P b2eit AR A — e R 52

3 it

31 BRI A A AT
TR AW T O A HURA R B R, AL A C N P E R IR AR
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VDB X FR T R AR 2D B AR o fiff s 6, (875 3R A7 AT MILJBT (R BB T e AIX, 2 R 43 T R FE A X 38
K1 ARBFgER, 3 C S RALT P EPFSE (24 o/kg) Kb ERA BT EIE (9 o/kg) P (F2), £HEN
AT EPEME (1.5 g/ke) Kb ENRA VD BOF-BIE (1.0 g/kg) 27 (3£ 2) , RUIFFSE XM V>4 v+ 358
C N IR ANTHR, B XY E KA BN EZERNE, £ C N RZIEF 56 VLT I8 %Y o
it 2N T2 KAy BORUAR A BRI, AT VDA P A Y AR D Bl A a6 B A P A A ML A
ik, MUK 3 C N S RAFAE C N T BRI A0 38 A7 B SR FE e ') 38 BLACT] b g i ) Je 3o 1 A2 Jeg v
B EMIX P R—FUIRMECR, EEIETAAMME, 2R AR R AR BEERZENEmER KD, AR
WF9E P &N 0.57 g/kg, K FHEFEFIME (2.8 g/kg) KA EFH(0.65 g/kg) K (F2) , Hhedi XA
F, ASHFSE P i 5 BRI i 0 Bl P JER VD R , X RS S X T R I S AR A
YIMSG, SECEA LSS, NIifE 48 P S EMAXRMK, L2680 RY, TRREX 5 C NP F&EH
BOAEZ, I AR KRR DB R PEE R ARV i HONCRD C 8 P S O E

#x5 TEFHSRUFITESHEREFZER Pearson HXX R

Table 5 Pearson correlation relationships between soil nutrients, their stoichiometric ratios and environmental factors

LA

Soil dopth/om MAT MAP MAEP SwC pH EC Clay Silt Sand
0—200 c -0.578"* -0.377 -0.657 -0.126  -0.875"**  0.691* -0.58*  -0.865"**  0.739"*
N -0.575* -0.393 -0.657 * 0.051  -0.917***  0.584* —0.642%  -0.9017**  0.737**
P -0.217 -0.116 -0.17 -0392  -0.038 0.405 0.139 0.089 0.184
C/N -0.476 -0.232 -0.453 -0.533  -0.475 0.747** =033 -0.392 0.448
c/p -0.577"* -0.378 -0.658 * -0.068  -0.899***  0.660* -0.601*  -0.885"**  0.731%*
N/P -0.557* -0.383 -0.638 * 0.115  -0.918***  0.528 -0.654*  -0.907***  0.712*
200—500 c 0.011 -0.121 -0.125 0.781"*  0.398 0.677* 0.812*** 0790  -0.888***
N 0.172 -0.072 -0.016 0.793**  0.596" 0.532 0.896***  0.835***  -0.901 ***
-0.049 -0.16 -0.167 0.708**  0.489 0742 0.868***  0.885"**  -0.949***
C/N -0.176 0.006 0.004 -0.718** -0.601*  -0.431 -0.810*** -0.719"* 0.739**
c/p 0.09 -0.051 -0.039 0.722"*  0.228 0.516 0.649 " 0.599* -0.710 **
N/P 0.241 -0.023 0.045 0.788**  0.582" 0.445 0.861*** 0.775**  -0.839***

#P<0.05, * % P<0.01, * * % P<0.001; MAT AFFHJIREE, MAP. fEFHJKEK, MAEP, 4P 328 % &, C. AbLek, N. BA, P, B, SWC. L35SR,
EC: HL9%, Clay; Kki, Silt; #AL, Sand; VDHE

AWFFEH, 0—300 em JZ 55 EEBE 2R RN 2 AU R, LR C N SR EA R KA
S, WP ARSI (E 1), X RN IRE L CN S RETIRE,
XEERH T C N ZEIREE &Y o AR S W MK S R e, R P i
B R R RKAIE R, HREREEAE 2P 2 R AR R | Rk, P AEEMITP £ 0—500 cm JZ 353 Fi A X}
g (R 2), CAMRRIENENDHEAERZ A ARS8, BV MIEN T +48 C N S B &
T FE ) AR 2 R AR T A A Skt P P S T bR BRI D 1 )2 0—100 em +3E C N
i B T e S AR VD M, SIE SR A A E IR S RN T (2 6) o X S ARV AL I B A R 2 VDA
K, TR E RS AG , BRSFAN B i S VDY BT R PS THEAAT , DAV DA - 53855 A AR X 4 e A Al
AT RETE IR AR R TR E N T AR g, N R A R R A 3R 4y, AR
WFEE PRIV A2 130 C N P S i W0 8 TARMIE A VD3 L3R S 10> 2 (R 6) , RV E
TR BIRE ST T AR AV HE . 7E 300—400 em JZ2 5 C N P & B HRARME, H KGR0 & i
R(FE 1), XGIK)ZTIRVDR S5 (47% ) B TR YR & AR G, B VDR & 2 i R HOK - i
BIRY R, WIRBOR)Z TR MR SR, 7F 400—500em 2, FEFE RS Brkirgssn, 15K
Oy RS RN, R —E N EE(FK M 2), XM T A A L IER S SR

http ; //www.ecologica.cn



Bt
%

7398 2 SO Eire 40 4

TREZ AR N L SE AR R T i A2 1

®6 BENMDESTRERHERAEMENDHELERSSEIIL

Table 6 Comparison of soil nutrient contents between Tamarix cones and Tamarix Nabkhas in the different positions

FEAR LR BA SCHk
Sampling sites SOC (g/kg) N (g/kg) References

R PEE R BANVD A E T (0—100 cm) 3.83 0.38 A5
Gurbantunggut Desert B HERE AR (0—10 em) 1.74 0.18 [33]
FEAINVDHE 1 2% (0—10 cm) 1.16 0.12 [33]
T AR (0—10 cm) 0.52 0.04 [33]
e kL A PEMIVHERE T (0—10 cm) 2.09 0.13 [14]
Taklimakan Desert PEMIPHES1 2% (0—10 cm) 1.34 0.14 [14]
THE AR 3. (0—10 cm) 1.12 0.11 [14]
VD Hh 0.43 0.05 [14]

FHEAb 2R R R R AE A MU AR S o AR B ) B AR L TR R A R 4R
Y RN F ARG SRR, £HE C N P AR B EA R 227 R, Bk
JZ0—100 cm 3 C/N (11.32—12.62) i T [El i s F 3508 (10— 12) 0 0 JR JESE o 45 V0 I e T E A TR %
(8.12) " ATV RE R S A AN R (8.2) Y R B v P 3 T Vb AL 2k wp B SR R R AR E AR (9.2—
1L AR rh R HE N L C EoRERZ 3 C/N SAPURA MR R Y, Rk E )
C/N FUABMIVI L + 58 C UR A DR /s R 48K, Cleveland Al Liptzin " #5950 - 48 C/N e S &R
G B AR — 80, TkEED R A S R S 3 /N BEE L EERI A R 2R, X 54
WL RIFA 3, TERNID T, B 2B RN, C/N 2JeRS AT =I5 B Ak (% 2) 5 X 7T
RES MV IE i AR P P IR I R B IE A 6ot FAMEARSE AR b (Cankeok, TR RS ) TR
W) ) SRR (A T I RV B0 ) R 3 0 S5 8 R e B A AR U A T B 45 A B BEAE AR 22 521500 Nl fili 32
Y FEARTR LR A AN 5] A, BRMIAR 22X 35 40 IR e R A= i i A A, g C/N Bl R IR
FEAEAL

HHE C/P RIS AE R R BAEENEA, HONUARGE e+ P i fhg )y, doR it +
B A b A MU RS P AR AR B A TS R WK C/P G T3k Wt 4 5 v o HILJE 40k 11
FRE, AR T R ER P BN, R, B C/P A SEUM A WTE A BT B h A2 3] PR, AT
ST 5P (e, AR TR ARKDY . KRB RGP 5 C/P AT 10.06—503.5 2
] AT ARV 3 C/P AR 6.2—15.6, KT H [ Fifi 359 (8 ( 52.7) L A BR i HF-45 KF (72.0)
R EA WL 02 KPP RIS 1L, BUEY AL R A2 PAIER G, Y
Ub, +5E P RIS A RE, SR 3 ¢/P BT P S L5 C TohELZ , XUEHET C/P 1
SIATEE R, ARV £ HE NP o 0.45—1.32, IR T2 BREE 3406 (5.9) K FESEME (3.9) , i T E
BRI (1.2) ) — B IR AT R X 435 N S R E A BRI R, AN B A VD HE £ 3 N/P
}0.43, RIAFBEN =" FHH, HE5EMKM N 58N N/P, AP N L2 FEFITITEE T P, 44
YR, BT 4 C N P LR IS BN N>C>P,

3.2 RRMIVD A 3R 0 KA 2 T R AR A s e R R

T TRy Bl R SR T S | T b R B 4R AR A AR A DG S R Y TR IX £
HEN P S5 MAT 20ME, MAP 5 N N/P 2IEHIE, 5 P 20D, B " RV EA SRS
MAP [3EHIA R T 3 C N ST, IFWHEAE MR MAP il EC XVPBHEARTEE T8k 2=t Eds
TEA KR, 76 R BEA i R VD B X, ST Se A Bl 5 e BRAEAR Ak, 3 SRR K = A G 38 i 7
03T BRI R TR 2 SRR R it DA R TN R R 2 LSRR 4 Ep
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IE TR EL P R)Z (0200 em) 3SR TIRZ, W B AEMI VD Q3R LR 03 5) 32 SR RS A4 52 )
(£ 4, B5), BUPAIEE(200—500 cm) T 55770 R At 32 852 H 0K 7 KBt S5 A2 (35 4, 18
5), X5 T/NESEN IR AR 8, TR LR K AR R R N, HIR)ZE e
ZRA, AFTRAEDS SRR R, SEORE SR S AR, tesh, B i )
Xt H SRR A B, th TR G I 52 UM o B A 3 0 25 RS2, A 7 e BRIV
BRI R E L R MR, S TR A rP R Y ) 5 i S AR R T B R R R — AT
3.3 B IR A AR IR X

BEMIVD G g b e S 2 1 E B R 2 e e, L A e R 77 1) % DX A 2 PR HA T B2,
BRIV E AR AR RO T IS IR A, HARMIYD L AT it S i 35 £ 857 0 A2 A, BRI S A9 IE
AT | REAID-EL 2 AR MRS T A RR I AE XS RIS DR 3 KA P R S B BT R 7 AR
MIEN LK BRI, th THIEEBUN, WIS A& Y A RE 88, S IErP IR & R, BEE M
TEN A, X XD B A 7 D A2 AR D B i, ELREMIN B R S o iz e, AR T S 2 DU ERR T
BEMIEIN T, FE N (BRI ESE) AP T LRI, HHESR 2R R . SR DTS P A AR
SERIREMIVD AR UL, 78 210 vy K PRI oy 45 0 5 DX R K AR O S8 A5 B0, AR TR b v - SR O3 Y
FPE IR, AR T XA S B I RUE |

M I B SORT R, BRI R e BAT < IE B2, HH C N P 8RB B =, A EXT
HHATHEA LA . RSBV Rt 70T B, AU SRk, e Sl i, hTkE
TREMIFENRY D, BRIV ALK O BT B VDU, DG S, AT S B X U A ER R iR AL

4 %t

(1) BEFE HHEBRBE A3, h /R BEE AR BRIV 43 pH BRI R, NRZENRZE L5 pH
SEESPE AR PE SR R R AR R RS TR AR R, RRBEG, LA VLR X B AR
PRS2, HC NERZ G R, 2REFE, SBEERAEN 2B EER/N, 15 C/N
18 5 SE RS FHms FEREAR 1978 4k, C/P i N/P 8 52 Je A S FHi A8 4k

(2) #3245 Pearson AHSCHESHT AR 204, BMIVD A+ 4 C N P Z M EA BEF ML R, Hib¥ite
FL B2z CFIN il 2, 5Bk Krh ESEEM G, /R PRl R BRI L 4 C NP R LC/P K
N/P ¥R EAR, C/N X R, LIRS IR ZFEE RN N>C>P,

(3) BTS2 0—200 em H3EFR5r 5 2 MK RS K28 % SR R m, 837 C AN M2
2 200—500 cm +3E574535) 3% H S KR REM, 22 C N P Y FLEIBR ],

(4) BV 3R B < RE S E0N”, (HH C N P i Sz | NExt R R, HEAE
GRS, R R
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