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Abstract: Understanding the stoichiometric characteristics and influencing factors of soil nutrients under different land use
types in the alpine regions can provide parameters for evaluating soil quality and function of the fragile ecosystems. In this

study, the basic soil properties, including soil pH, bulk density (BD), porosity (P, ), clay content (C ), soil water
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content (SWC) , soil organic carbon (SOC), total nitrogen (TN) , total phosphorus ( TP ), available nitrogen ( AN),
available phosphorus (AP), were measured in the 0—30 cm soil layers from 24 sites in the eastern Qinghai Province. The
environmental factor data which include mean annual temperature ( MAT), mean annual precipitation ( MAP ), average
annual evaporation (E_ ), normalized differential vegetation index (NDVI) , altitude ( ALT) , slope gradient (SG) , surface
roughness (SR) , longitude (LON) , latitude ( LAT) were extracted at the same time using the ArcGIS software, in order to
analyze the distribution characteristics and controls of soil nutrient stoichiometry under three land use types (farmland,
forestland and grassland ). The results showed that the content of SOC and TN in the farmland was significantly lower than
that in the forestland and grassland, while the content of TP and AP showed an opposite trend compared with SOC and TN ;
there was no significant difference in AN content among the farmland, forestland and grassland. C :N (the average value is
19.93, the coefficient of variance is lower than 16% ) and AN :AP (the average value is 2.73, the coefficient of variance is
lower than 71% ) in different soil layers of farmland, forestland and grassland remained relatively stable and exhibited no
significant differences ( P>0.05), while C:P and N :P of the farmland (the average value is 19.27 and 0.99, respectively)
were significantly lower than those of forestland ( the average value is 84.88 and 4.12, respectively) and grassland ( the
average value is 75.26 and 3.87, respectively ), indicating that there was a lack of nitrogen in the soils of farmland.
Redundancy analysis showed that different environmental factors and soil properties had different contributions to the soil
nutrient stoichiometry ratio. The contributions of environment factors that had significant impacts on soil nutrient
stoichiometric followed the order of MAT (38.3%), E (34.9%), ALT (32.6%), MAP (30.2%), LAT (24.2%) and
NDVI (17.9%) ; the contributions of soil properties followed the order of TN (60.3% ), SOC (59.2% ), BD (56.4%) , P,
(55.6%), C,(39.3%), SWC (36.3%), AP (23.6%), pH (22.8%), TP (12.0%) and AN (9.9%). Increasing the
fertilizer application of limiting elements and planting nitrogen-fixing plants could alleviate the phenomenon of nitrogen

deficiency in alpine mountainous areas.

Key Words: alpine region; land use type; stoichiometric characteristics; soil nutrients; influencing factors
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i (bulk density, BD) . fLBEE (porosity, P.) KiK. & (clay content, G + 3 & 7K & (soil water content,
SWC) & A HLEK (soil organic carbon, SOC) 4% (total nitrogen, TN) .4 ( total phosphorus, TP) | 3% % %
(available nitrogen, AN) %% (available phosphorus, AP)) , Jf#EHUAFE S A I F (4FE IR ( mean annual
temperature, MAT) (4F3J[# N & ( mean annual precipitation, MAP) (4F3J7% & & (average annual evaporation,
E,) HE# H — 4k #8 %X ( normalized differential vegetation index, NDVI) | i #& ( altitude, ALT) . 3 & ( slope
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Fig.1 Distribution of sample sites in eastern Qinghai Province of different land use types
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B P sh B TR A KT, ZeBRAE s RS 3 i (2 mm, 1 mm F10.25 mm) £,
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FHRRIR S B4R B A2 + el W, )7 ik 5 IR R R /)

1.3 HdRab

FHEAT AreGIS 10.6 $FEBCRAE SR EEEME (40 MAP AFEHERTE MAP AR ZE k& E, MeH —1kis
HUNDVIL B SG AR MM SR) 54K ALT (4% LON FI4E & LAT ifiid GPS( Garmin eTrex 221x) ith 5%,
Sk B b EAR R M NDVI 2k H MODIS NDVI 4l MOD13Q1, #i/E &fs 5 T SRTM DEM £ #%
THEASE], SRAEAE SPSS 25.0 Fl Origin 2017 43 B X5 Ha SE 175 R HE G TT 0BT Pearson AH I 43 #7 FAH L
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Pkt U WSR2 kil I R R R
2.2 AE - HR 2SR A+ R Ak s T LR A G B

R 1 PR, A MR ELHL 0—30 em 3 C :N AB{bE 5301 15.72—21.92 17.87—23.71 ,12.90—30.34,
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FOGEAAE AR A, EE R ALRIAR L, PR AN [R] - i F PR R sl R TR R B 39 €N B0 25 57, X S iR >
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Fig.2 Box diagram of soil basic properties under different land use types
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F1 TRIMAARETEFSUFTELLBRERIT SR

Table 1 Descriptive statistical analysis table of soil nutrient stoichiometry of different land use types

FHFIEA LR o Skl M S, B2z i
Land use type Soil depth Max Min Mean Standard deviation of variation
C:N pi3: 0—10 21.26 16.61 19.40 Aa 2.46 13
10—20 19.61 15.72 18.23 Aa 2.18 12
20—30 21.92 17.18 20.05 Aa 2.53 13
M 0—10 22.37 18.87 20.57 Aa 1.17 6
10—20 23.71 17.87 20.80 Aa 2.07 10
20—30 23.15 19.05 20.60 Aa 1.25 6
Ol 0—10 30.24 12.90 20.66 Aa 4.76 23
10—20 30.34 13.71 19.89 Aa 3.91 20
20—30 25.13 14.86 19.14 Aa 2.63 14
C:P 3 0—10 25.89 7.02 18.97 Ba 10.39 55
10—20 25.34 7.14 18.76 Ba 10.10 54
20—30 28.16 9.18 21.43 Ba 10.63 50
L 0—10 165.08 16.88 93.06 Aa 58.92 63
10—20 132.64 12.46 84.98 Aa 46.55 55
20—30 120.32 11.85 76.61 Aa 41.35 54
T 0—10 163.00 27.68 92.65 Aa 44.12 48
10—20 173.68 25.76 76.15 Aab 40.66 53
20—30 144.32 24.91 56.98 ABb 32.74 57
N:P 3 0—10 1.27 0.42 0.94 Ba 0.46 48
10—20 1.31 0.45 0.99 Ba 0.47 47
20—30 1.34 0.53 1.03 Ba 0.44 42
b 0—10 7.79 0.79 4.53 Aa 2.85 63
10—20 6.50 0.70 4.10 Aa 2.31 56
20—30 5.63 0.62 3.74 Aa 2.02 54
T 0—10 9.12 1.50 4.65 Aa 2.35 51
10—20 9.28 1.40 3.97 Aa 2.32 58
20—30 6.72 1.29 3.00 Aab 1.64 55
AN :AP P 0—10 1.14 0.54 0.89 Aa 0.31 38
10—20 1.29 0.57 0.91 Aa 0.36 40
20—30 2.17 0.91 1.51 Aa 0.63 42
p s 0—10 6.84 2.20 3.86 Aa 1.51 39
10—20 5.34 1.42 3.59 Aa 1.12 31
20—30 5.62 1.05 3.34 Aa 1.37 41
i 0—10 7.82 1.20 3.24 Aa 1.86 57
10—20 12.07 0.87 3.85 Aa 2.95 77
20—30 13.21 0.88 3.38 Aa 3.30 98

RHAF/NG FRRIR R — A SR R F LR 2 0] 22 5 02 (P<0.05) s AN A RS FBERIR R — 1 B IR AN [F] 4 of 28 2
[A] 25 5 .3 (P<0.05) ;C:N :fif . &, soil organic carbon; total nitrogen;C P, soil organic carbon: total phosphorus; N P A, total nitrogen ;

total phosphorus; AN : AP . 34 % . S AL , available nitrogen: available phosphorus
2.3 BRI AT S AR PR 5 R A5G R

FIEFR I S EEAR PR B DGR A A 4 2R 3R W, C N 5 S KR SWC SRS fLBRE P2 1]
FAAE R IEADEOC R (P<0.05) 145 pH U AP & BEAF7E 35 A G 2R (P<0.05) (£ 2), C:P N:P
5 pH A BD Kiki & & C, AW AP S HA B2 AU SC R (P<0.05 2 P<0.01) , 15 3 & K 4
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SWC EFLBUE P U AN S i HAT B TEAHGOE R (P<0.01) . [FIEF, N <P 5 8 ALBRIE SOC .C:P H4
TN (Y IEARDGHE ULk B 1 3 7K P (P<0.01) 30 55 77 1) A5 257 % o6 85 FEIR M I B 0 4 R — B (3R 2)
AN AP EHESK R SWC SALBREE P, BATHLBK SOC A4 A TN & it i 3 1EAHE (P<0.05 5 P<0.01) , 5
pH A H BD AURRLE it C I8 SIS (P<0.05 51 P<0.01) (38 2) , M TR 752 IR MU AR, A I
AN AP 5 L HOEA T A SCE S N P HeA 2L,

R2 TEEXBEAERSUETEEAXEINER

Table 2 Correlation of soil basic properties and stoichiometric ratio

P B AE O REKE KRR LB RALR 2% e HAA R
pH BD SWe C, b, soc TN TP AN AP
C:N -0.278" -0.228 0.296* -0.148 0.272* — — -0.145 -0.193 -0.285*
C:P -0.475**  -0.871** 0.714** -0.617**  0.845%* — 0.892** — 0.426"*  -0.317*"
N:P -0.391**  -0.824**  0.603** -0.635"*  0.777°"  0.844** — — 0.481"*  -0.282*
AN:AP -0.343**  -0.297*  0.301° -0.343"*  0.300°* 0.321**  0.313** -0.122 — —

* % 7E 0.01 KP ERISRME R, + 7€ 0.05 MKV A B3« —" FORTAE H AR R, RIEATHIIE 4T SOC « MA HLAK, soil
organic carbon; TN : 4>, total nitrogen; TP . 4=, total phosphorus; AN : ¢ %(, available nitrogen; AP ; #%(#, available phosphorus; BD: % , bulk

density ; SWC 1j:$ﬁ7k%, soil water content;Cy KRR clay content;P_ LB B , porosity

WIS TCARSHT (RDA) XT3 B A b A1 RS + 5855 o0 b2 i i L 5 SR AR R Jot =22 W] ) OC R kA 7 4
ALAL, A LRSS 1 D HEP Rl i B 43 o8 79.11%F11 10.08% , B Pl T 3 ik 2=t i L
) SRR R IR 89.19% (81 3) . [RIBS, T Ahx F 1 835 o0 b 24 1T i e A LA B A M o G R 1Y) R
BRIAF 97.66% , 2 PHHEF 45 By, xFes T F=231,P=0.002) FFT A ( F=64.2,P=0.002) #k4T
BRI AT HE A R TR ARPEE] 3 I AT Sk RN R RIS b aE R b S EAUA AN I
FrKi SWC A BLER SOC BALEREE P 2% TN L IE Lk, 5255 BD 2 TP kL& & C, pH HZRE AP
BRI, A% TN EA PR SOC 2455 BD FLESLERE P AT 355 b4 L B B . 52 0% K%
(Monte Carlo) #5304k Sk — 20 R IR [A) 1 % + 157 o0 fb 2t i LU S BB AN R (3R 3) , &AL TN | BV Bl
SOC %¢H BD AW P, KRL & ik € HIESK I SWC AW AP pH 4% TP AR AN 1Y H 2K
WA, SRR 43591 60.3% .59.2% .56.4% 55.6% 39.3% 36.3% 23.6% 22.8% .12.0%F19.9%

®3 TEEFBAERMNFIUZHTELEERHFR

Table 3 Importance equencing of Soil properties

e gk o ) g g
;;iif%priinies o &‘%*éi F P g;ijfpriirties o &I%%i F P
Explains rate/% Explains rate/%
45 TN 60.3 106 0.002 TS KE SWC 36.3 39.9 0.002
SA PR SOC 59.2 101 0.002 TS AP 23.6 21.6 0.002
Z 3 BD 56.4 90.7 0.002 FRTE pH 22.8 20.7 0.002
SALBREE P, 55.6 87.7 0.002 2 TP 12.0 9.6 0.002
KL &1 C, 39.3 45.3 0.002 HALA AN 9.9 7.7 0.004

2.4 EHEFRMEAET R L ST E T Z B LR

T 4 0T LUF AT HOE R B X 1 5, U (78 R i E, AR K MAP AR YR
MAT) % 358 it i e psg s ok, Hoh ARS8 k& B, AR MAT 5 NP C:P ¥R E R
HFEF R (P<0.05) X 5 #IER > A /R PEE R DB RO IS 45 R — 30, 1 MAP 5 N :P C:P ¥777E i
FIFHERK AR (P<0.05) FEHZE L H E RS C:N /e & AL R (P<0.05) , Hoh, 45 LAT ik ALT
5+ C P MEME N E (P<0.05) , MR ALT i85 N :P fE7E B IEMH X ER (P<0.05) . 28 LON ik
BEFE SR B SG B85 NDVI 5 + 355 0k 2z i b2 B A S 4R 183 (P>0.05)
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1.0 O %t
a O ki
O A

HEF 8T Axis 1T (10.08%)

HEFp il Axis 1(79.11%)

3 TEFHSUFTELLMEREBUERTRSH(RDA) FER
Fig.3 The redundancy analysis (RDA) ranking results of Soil nutrient stoichiometry and basic properties
C:N & &, soil organic carbon: total nitrogen;C :P % .8, soil organic carbon: total phosphorus;N :P ;% . #, total nitrogen: total phosphorus;
AN AP AR AU, available nitrogen: available phosphorus; SOC : 5. #LE%, soil organic carbon; TN :42%(, total nitrogen; TP ; 4%, total
phosphorus ; AN 130 %, available nitrogen; AP ; %4#f, available phosphorus;BD: 5T, bulk density; SWC : -3 & /K, soil water content; C. ;
KL E i, clay content; P FLBREE, porosity ; pH : FRBEE

x4 HEEFHEUFITERBXESTE

Table 4 Correlation of environmental factors and stoichiometric ratio

413 %S %73 RS L Werz RBFRE  AFREAEARR AENROKE AEIRE

LAT LON ALT SR SG NDVI E, MAP MAT
C:N -0.350 -0.207 0.375 0.030 0.176 0.218 -0.442* 0.363 -0.367
C:P -0.448* -0.297 0.496* -0.041 -0.070 0.374 -0.520"* 0.522** -0.537**
N:P -0.366 -0.279 0.431* -0.033 -0.117 0.333 -0.438* 0.433* -0.479*
AN:AP -0.292 -0.315 0.324 -0.221 -0.168 0.010 -0.381 0.192 -0.358

# x 7E 0.01 BKF FARCHERE . « £ 0.05 B/AKF EARGHE W%, B 8 = )2 338 (0—10.10—20 ,20—30 em) “FHJ{H.LAT  £5
latitude ; LON : 25, longitude; ALT: i 44, altitude; SR Hi F M BE B, surface roughness; SG: 3 &, slope gradient; NDVI. 4 8 5 40, normalized
differential vegetation index; E, :4E )2 & it , average annual evaporation; MAP :4E X[ 7/K &, mean annual precipitation; MAT : 4E B3 , annual mean
air temperature

X SR A AT T S IR R Z (B B SC R AT RDA 20 MR B, 58 T BRI e 7 - 398 5% o0k 2
T LB R 7000 R 64.95% F1 5.47% , Bif Pl T 1 e 5 40 Ak 2 i i LU ARBR R X =2 8] OC &R 19 SRl ks
#3K 99.29% , [FlIE X4 T (F=25.9 . P=0.004) FIFrE R (F=3.8 . P=0.004) #H 17 B HAEE 1 P HIE/NT
0.01, W HEF A5 R AT HE H R 4F . mfb2= & LRI EE K71 RDA HEF (I 4) /T, 885 b3t & L
54K ALT AFEXRE /K i MAP JAHBEHE S NDVI 2 IE L, S54RI MAT AEYZ8 K & E, &% LON Zh ¥
LAT 21, HARSIRE MAT S54E128 % & E 0T 385 004k 2 1 o it S e o B g, s il 8 57
ST LU RN T, S8R (Monte Carlo ) K360 25 SR 1 — A0 R WA [R] PR 58 [A 1~ X - 3E 5% A7
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T A AR, A AR TR MAT Xt 5837 40 (b 25 11 He i Bk fe iy, 52 PR S50 i oe 45 2R
— 3, X IEFR AT R T e B R AR AR R MAT AE¥ZE L & B, K ALT AE4REK
i MAP Z5J% LAT MAEBEFEEL NDVI, Hofg B 70 510 38.3% .34.9% 32.6% 30.2% 24.2%F1 17.9% (% 5) ,

1.0
O kit
O Akt
JANRL %:
A
2 SR
O
NDVI N ?SG LON
s
S A A LAT Ea
g MAP a MAT
- CP S
3 NP
— ALT
= L $/ O a O
% CN e
£ ;
o, o
¥ °
AN:AP
A
-1.0
-1.0 v

Hepdh 1 Axis 1 (64.95%)

B4 TEEFTERSHREERFITRST(RDA) HFER
Fig.4 The redundancy analysis (RDA) ranking results of Soil nutrient stoichiometry and environmental factors
Bt =2 £ 5E(0—10,10—20.20—30 om) FII{E, LAT: 4% | latitude ; LON : 2% | longitude; ALT: ¥4k , altitude; SR; HBFEHLBE B | surface
roughness ; SG : Y5 J¥ , slope gradient; NDVI: AHBEFE%L, normalized differential vegetation index; E, :4F34J7§ % & , average annual evaporation; MAP ;

AEHREIK #, mean annual precipitation; MAT  4FE 347 B | annual mean air temperature

x5 HEETFHUFHEREEMHFER

Table 5 Importance equencing of environmental factors

BT BT HF HEEHF BT T

Environmental Bt o R F P Environmental Bt 5 R F P

factors Explains rate/% factors Explains rate/%

AEIRE MAT 38.3 13.7 0.002 AEIRR K B MAP 30.2 9.5 0.002

EYZERE E, 34.9 11.8 0.002 [ LAT 24.2 7.0 0.012

Wk ALT 32.6 10.6 0.002 FEBFEH NDVI 17.9 4.8 0.024
3 it

3.1 AR LA 2R 5 C N P bR

TR R LR R AR RE T S e TR R RERY E AR AR . AP R R R
ARERAC AR EH A S C N AR50 O 19.4—20.05,20.57—20.8,19. 14—20.66 , ¥ & T 4[5 7 2 7K F-
(10—12) 7 C N RS 13 it i U b, O/ 3 ML 2 A R R I e € :N
RUNZH XA HUBTAIE i RN | 3 AT AES i €3 DX IR IR R A AU B AT G o AN (] L 3 M) FH 2R B AN [+
TREE 3 C:N BB E 25 (P>0.05) , KW L4 C N 7R R FREE A4 AR 7 U R AR E X 5 Bui ™
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4424 2 SO Eire 42 %

AR B FE 45 R —3K

3 C P SRR I BT IR RE S O EEAR P, W ON <P R e B T A MO et
HE C:P AR(LU N 18.76—21.43 fIKF 4 P 3ME (52.7) Y bk REHb 438 C P AR bS53 901k 76.61—
93.06 i1 56.98—92.65 , & T4 [ FHIME (52.7) P, oAb, A st 1 39 0 AP S35 5 iR 26.04 mg/kg, HKHE
AR 5 R S A R bR U B TS 9 (20—40 mg/kg) |, AR HE - 45 b SR AP 2 i)
124 5.22 mg/kg F1 6.99 mg/ke, )8 FHRALER B VUL (5—10 mg/kg) , P IZH DXAK | 1 - 498 gl 22 {1t
S RE TN R, T A MBI AR f2 , 3 AT e AR i i i NE A FH A G o RPN itk | 800 I IS0 38 I 2 v T
Iz G 2 v e P R R A DR ik B e A ot 1] s it P ZRUAE AN AR, 1S S B0l o B i A X SRR
SEAETER AL AR PO B IR 25 SR — 3 L A& R REHL -4 N P AR 4r 5N 0.94—1.03 . 3.74—
4.53 3.00—4.65 , Hr e i+ 48 N P i F 2 ESF(H (3.9) Y inz A - 2 A TN &= 3 {H (1.08
o/kg) KT 22 R & i (1.88 g/kg) Y L IZ M X A& - 3 rp ] A7 — E R BB Z BG4,
Reich ™' 25 A Ry U (R 44 88 Fo VA 4 b IX. 3957 4 BIR A R 7, 3 24 184 i 40 A it P, T LA R0 i R R A 1K
B e FE b DX A st - SRR IS

ARHL IR 38 C P N P Y5E 4 J2 R BE 3G v/ X JE R T R ORI T KAk, AN R
T JEBE S R WAk R T AN S AR R TR A A SRR R s AR R AR b R R M 0—10
em 13 C:P NP BEHT 20—30 em HHE(E 1) ,3X 5 R WIS A58 KB JE w118 C:P N :P Yyl
R R A T R X — 4 A — 3, SR, KRR RVREE 2 C P NP R R EES  FW AN T
P CHt A FIHEE ) 52 i - 48 rp R A0 AL RSP O R T

T HESR A RN RS R4 (I BE T T SR A T BN, SR Ak A s Y L R, M T NP
T, AN S AP RS TINS5 0 - e SR A R K A bR R =R b R R 39 NP (0.94—
1.03 3.74—4.53 3.00—4.65) 5 AN :AP(0.81—1.51 3.34—3.86 ,3.24—3.85) ZJAH T, 2 3% #h X+ HE A W
TCRFGACF BT, (B S50 IEAR L, 51548 438 S FEH X 1458 AN : AP (0.81—3.85) /5 i Z /N Fily
IR PRIy RRUD ) A5 - R i A AL 3 A0 Al SRR e X 1 - 48 AN 1 AP (4.75—6.99) , [RII, # H5 4=
FEL A R A SR A bR E Y A PR b B A AN 5 1 (22.88 mg/kg, 17.69 mg/kg,19.35 mg/
kg) )8 TH ARSI 6 94( <30 mg/kg) , T H3EE A TN SHERA M (1.08 ¢/kg) JB T4 3 % (1—1.5 g/kg)
A MHB (3.49 o/kg) R (2.81 g/kg) BB FEHE 1 H(>2 g/ke) , F2BH 2 DXOMRCHE RN B M 4 20 TN B4 B
B (A AR | PR [ e — A | B0 BA R E ARG, 31X 7T RS2 Y T2 v FE A ) T I ik
W B it i (A5 ARV P A b R AR LA A, R T R h AT R R R E R AN S AR
ST N
3.2 HEEFRMEETHERRAE AR R R R R X

FHEFR 2B HAZ B A KRS R R s A 2R RS, 2 ) 52 ks I AN ]
FXHb AR LA STER R, AT O SR A A PR BRI AR LIRS . ARAETUAY AT A R R, X R Ak
St LSS M AR A PREE K RN RSV O AR IR MAT AR¥78 k& E, IR ALT AEBIRE/K 5 MAP £
JE LAT FEWAEEC NDVI 2R TN S ALK SOC 455 BD BALKUE P Kk & i C) T3S /K i SWC, X
Hop AE2E K B AL B TR K ST VR ALT X R A T FE AR IR 32
1 AR - S K AR AR B A IR SR T 26 B LAT ] LA 3o e 5 A [i) b DX R R R 30R J3E %of + 1E 5%
AT AR R PRI 3k = AR B R nT AR A gt LA PR R v S 3SR A b T
R EEASE AR MAT AE K MAP FHBE 820 NDVI, 24 TN S PLEKk SOC 25 & BD | AL fFLER B
P KPRLE B C, HIEEKE SWC,

UTAE SR A BR S AL B8 BN AR A2 BN M R, IR T 35 0k 2 FE A S R Ao 5 2R HAE
—ERREE FHIES TR DRARIR R A= L B R IR T, S AR AR R R] ) RE A B . AR A K
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B R RIS IR T R HE T 2 AR R Al b AR T B A AL, BRI T A
ZARR LRI T B AL 3 SR R AR K 5 (AR BOR R AR N A ik Hoa ) T iR =% 50,
BT MR AR SRR TR I RE A B s LSRG T S L R W 0 T AR, et 2 0 VE
W B R AR AR IS AR AR | 2555 R A BT L3 i BB R B R TR HEAE T, R A B S K
B, S R 2 0 e R A TR (R SRR DU B TR AR R DL B A Ak B 2
A e Pl 5 o S A . DR, MO TRI N BESR AR, U AZ e vl RE 2> fie 1E 3 rh i S0 BRI T 454
O BRI IZ M Y C 2P NP 2T

AT A AR A B S0 R e JL AR N 7 R e SR DX R AORS R £, AR SO AR R SR 4 2R
S I R A A A T eI AR OT R 2 L CO, B 3R | By S b A BB 5 Ak
A TRV, 389 e A i 2> ffe E TP R MR I G, AR IR 0 3 R (R SO R A R S i 2 )
R, TR MK AT RERS PR A IE 5 6 A VR TR W TN AR (R Y SR RE7E— e R 1 W SR L Rl Ak ) 1
B KRR (2 BER AR A AR A, I R T B T Xk R FR I IR AE T . M 45 SRR R AR B R R
5 BRI A AP AR IEARSCOC R (HAZ FLR S WA O KR 5 i R SO LB &5 2 S R 5
e ET R 2 [ AR O SC R AP AR 25 57 o IR, AR AE 38 x5 oA 2 ik LU ) 2 R SOCRAT i it
— I,

LEAORTE I 7R DAl - AP AR i B GR, TPR M A0 s 30 32 B WA, R i A= 25 R
NIRFER IR, AR R RN 55 | b [ SR 2507 ORE A B T 2 i s JE s DA st H BRI G , AT
T P N 42 ) B S TR E AR T G i SR R R A 3 5 i AT ARG U 7 ) ik
AT LA 00 R SR A B R LI i SR OROK PR IEBE T TRy 3R 00 5 i SO S A

4 it

AR5 38 3 X6 T A AR SRS R M A 2R AR B3R a0 T F b A 7 LA T A B DL R 2548

(1) At + 3 S HLAR SOC FIA 2 TN 5 i b 3510 T AR AN 1, 74 8% TP R Rcmk AP % s AH
e M FHLHEAL R AN SR ZEF AR E,

(2) 4 bR BEHB AR [RIRE 43 C N B RasE T C P N =P A b A 47 Bt 1 i 18 b oH 30 @ 2538 4k, 4k
M3 NP AR T4 E A, R I X AR M+ 3 ] REAE A — PR B BRI, A ] 4 Hh ] DS 7 1 3
AN AP PJE AT 4 S B4 R A G i = il DP9, R BIIEGE IX 3 N Ak, 48 m PR e &
(A RE Akt FH 2 B 5 | 1 SR AR 4 45 T 2, T G2 At e FE b X R b ) R 42

(3) AN[F] ek B S 38 R 7% - 3R A0k 2 T T L8 S 00 0 Bk RS [, PR TR 1 A0 B kR K 31/
WUy A MAT AEBZ8 K E, K ALT AEYIK I MAP 268 LAT M #4540 NDVI; T3P B 51
TR K/ MR YR 250 TN A BBk SOC 2R 5 BD  EFLBREE P, KPR S € H 3R K i SWC Al
AP pH & TP A AN, AEXTEEE AT = T B2 BB ol B 42 10 v il - Sl oo R M E— 2030k, ol i 3 34
Tit B8 S 1 688 U 0 i A 25 7 AN X — 42
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