535 %45 9 1 *E &~ 2 Eild Vol.35,No.9
20154F5 A ACTA ECOLOGICA SINICA May,2015

DOI: 10.5846/stxb201311262813

BRI, DER VS, i, 070 e e DX/ R AT MILRR 3 B fif i AR 2524z, 2015,35(9) :2917-2925.
Xue Z J, Ma LS, An S S, Wang W Z.Soil organic carbon density and stock at the catchment scale of a hilly region of the loess plateau.Acta Ecologica
Sinica,2015,35(9) :2917-2925.

BrTERX/MNEBRELIEGNGEZEERES

AR LED, 3L 2R
1 PECRHRHEE K B FBIIEIR, 40 LA 5 P R T 0%, B 712100
2 AR MRHE S EORSREE B, Bk 712100

FEE R EE/ NN R A T 114 MRS AR T , 85 & M GE T2 SR B N RS [R] 4 2 + A BB % FE 1
23 (B SRR HEATIRSY . PRI BR3R)2 R AU 1 25 ()8 SRR 3 55 40, LR 238 Frp SE R A 5, JF 2R
BBR IR B 5340 X5 rh ERAHIR E MM 73 A7 IX 23 (] A5 S AR BE DR A S0 A e ol o O [R] 1 J2 TR BE R - b R O =R R Bl
PEAELE B S 25 5, - HIUAR 1% ek Bl S22 R 1 B 0 T s 0, A AL U R R 10—30em # , 30—60cm H K, 0—
10cm Fefik, AR AT R, A DB BE RN « FCAR A > S Bel > AR > T3 3] 45 > $8 i > A TR > #F s, LU
TRy O EEARLTT X b BN A MU G R AT AR, S5RERWT, bR A HLER B 4652712t 3L
rf, BE AR (22052.810) FIFR IR BEHE (14573.140) A% B s, o BB 1 78.72%

SRR A LR ; TR A 1R 25 22 eR O A

Soil organic carbon density and stock at the catchment scale of a hilly region of

the loess plateau
XUE Zhijing', MA Lusha®, AN Shaoshan'?, WANG Wanzhong' "

1 State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateaw, Institute of Soil and Water Conservation, Northwest Agriculture and Forestry
Unaversity, Yangling 712100, China
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Abstract: An analysis of 114 sampling points was conducted in the Shanghuang catchment under different land uses in hilly
regions of the Loess plateau. Combined with the geo-statistics method, this study focused on the spatial variation of soil
organic carbon (SOC) density with land use and soil depth. The results indicated that the spatial variability of SOC density
was low intensity at a depth of 0—10 ¢m, and middle intensity at 10—30 e¢m and 30—60 c¢m. Higher spatial variations were
distributed in the natural grassland area to the east and the shrub land in the middle of this small watershed. Soil organic
carbon density was significantly different among land uses and soil profile depths; it deceased as soil depth increased. At
different depths, the highest SOC density value was in the 10—30 cm layer, and lowest in the 0—10 cm layer. For different
land uses, the SOC density showed the following trend: natural grassland > orchard > shrub land > terrace cropland >
abandoned farmland > manmade grassland. According to the estimated SOC stock, the total stock of the Shanghuang
catchment was 46527.12 t and the carbon storage of shrub land (22052.81 t) and natural grassland ( 14573.14 t)
accounted for 78.72% of the total.
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i e U S LA ARG L e B B AR AN, T R E K R R S EOA AR, RN L
TR T MR R B v SRV AR (T BB VAT ) IR b Fr e VA AR (R T S B B VA A b ) A5 I de A ok A
FRIE, LR 2 (B] S R 2 R B A AR Yo R R A T RO 28 2R RS b e A 2 ) 5 o 20 A A
Lo GBS PR T (AR | ] P S TR S5 WURF I 45 ) 22 6] B AH EL S R, b o i R AR A B A R BB 3
o e JRUR T B LSRR, by TR IR B R M SRR, 5 B SRR 1) A T S P B AN R R B 2 5
IR A A AR SRR 2R A2 MY e | TR A 2 B AU AR B S PR AR . fh T R S
KGRI 73T , 52 WA RS R - M T D5 U7 s ) B R IC B, S B0 2 AR AR A e i A, n - 0
FEATRUK S ARG M FAR G IR I, A= ) 2R 04 43 A R A P bR AL SR R AE 2 PR, R [ b P
IR 5 FEOR R L3t R 7 20T 1 3 BT 35 10 43 S e e N RS IR DY, A 2 S AN 3
i, S5 0L AT R - st R P O 0 42 1) A8 S5 A DGR 3R > R B - b A1) O R A 1
ORS00 e SO X Sk A ) R B IR R MRl e FAR B SR A B 1 s B M ]
T3 2, A DA AR B A B Y RIS 52 1 LR s [ 3 Ak )=y . HaTE A FE R, LB BHE AR =
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TR/ SO ITFER G BRI GE T2 F0 GIS AHAS & Y T7 1% 162107 22 pRECIE AU FEA L X 1A PLak
WL 1A 2 () AR SRR B AR bt B b R D5 2O S WL s T2 A A 52 i A B AT TS

1 X5

N T T B R L X E R £ AN (106°26'—106°30" E, 35°59'—36°02' N) , kb
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B X A b S TR 90% , V- B HAL (5 8% , b i X b J IR T 2 T 5l AF AR 6.9 C AR R
KA 419.1 mm, THREE 1.55—2.0, HZFEM T HITRFFEER] 10 A ,8 HREKRRZ 5 RBBKN 24%, XN L
B2 Ry R ERE M A AR A R IESORE IR AR K R

AN Y R O 2 S AR SR N RO R AR HE AR P AT T 5 L ZH
FEAE A AN THEARM  RARE A TR 32, N THEARMR EZELIFE % (Caragana korshinskii) V0
( Hippophae rhamnoides) "N £, N T. 5 M UL 848 B 15 ( Medicago sativa 1.) &, KIRE M F 84 8T 5
(Artemisia gmelinii) K15 ( Stipa bungeana) J&EE (Artemisia scoparia) | 7 (Artemisaia stelleriana) . KEH 5
(Stipa grandis) | F B 7 ( Thyme) MZEBZ 3 ( Potentilla chinensis) . HA, KARF M), H 1982 HEA: Pk
SRS ST LUK AR /N Sl b T M3 R RE AR | B X PR R B8t A () B —— i A R R R R
S5 BB ML T, X M ST IR T A AROC B, Bl HAR Sy 3R 5 5, SRR K AR A 5 4 U
R — R R L b g PR Z5 R AL 4

2 HREFE

2.1 MEACRAESIE

BFAMRAET 2011 4FF1 2012 4, 2012 4EFSREEZ X 2011 4R/ NAIRAG A5 (83 ) BIAMTEAISEE . ARA/IN
S P AN ] (34 iR 7 X RN T B 057, %5 e e 215 750 30 BBCSHL I8 350 T S D=1 452 1] B S 90 D o) A% A1 i e L B
FE 114 4~ BAFER S 0—10,10—30 A1 30—60 cm 3 2,2 IREE . REFSEAGE, , G E A bR
(GPS AX) ANy =8 MR, PR 3AFpBE 55, e 24 i/ s R S A e (T 1) o R RERT TR A3
A)Ja  BEA I 0.25mm i , 38 HLAKRCR FH 3 AR TR A 25 - AN AT 5 B /KSR ML T3, RIVB 8 -+ 4% 105°C 4t
T 8 hy HHEER T RS I, KA 0—10.10—30 F130—60 cm 1+ )2 FAR+ &2 EE 2 W, BETFR I ELSS
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http ; //www.ecologica.cn



9 1 BERRTE 4B B R/NRIEOR BE A A MR B R R i 2919

36°01'N
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Fig.1 The location of Shanghuang small watershed and the distribution of sample sites

F1 MRELHFARBELERSSS

Table 1 The distribution of land uses, sample sites and theirs’ proportion

A T/ hm? TR B % FEARN 0/ G NEALIVA)
Land uses Area Proportion Num. Proportion
T MHHE Shrub land 3.996 48.79 30 20.84
RIRE b Natural grassland 1.773 21.64 12 8.33

A T Manmade grassland 0.145 1.76 8 5.56
B Abandoned land 0.410 5.00 38 26.39
Hbd Orchard 0.461 5.63 7 4.86
Bt Farmland 1.289 15.74 12 8.33

T A H Terrace land 0.085 1.04 7 4.86

2.2 HEHCEL

HbGE T2 SR DA DX I A AR 1 S S SEA DAYy 25 pREICRH T 28 T 5L f 7 76 XA A8 &, B ML R 4R, P9
B, VA B SR A A — B ik IE SR AR 28 (8] oA b BRAA BE ML SO S5 R | 5l AR DS PR R
TR F ARG R 2R e oA 14 e D TG O P AR ik T, A B OB R g sk 2 25 R U
HGE A4 1 AT T R 9 39825 ()48 S (%) S B ok 40, B e 1 AN [ B 3 ORI = TR] i A8 A, T o
T, MG ik 5 22 PRELET RN Kriging JR (A 2505 A T L35 po s i e I8 80 T 2 R
221 G5 Kriging 6 H 4T

Kriging & M40 5 0 & FHAOIRAEL T 15, 2 0 T M G0 T2 T AASSHBL st | Xo 500 4 10 10 28543 A P RS
FETR S SRR AT (AL AT, 0 2 20 W B0 46 19 1E 2520 A R B0 . AR SCRI A AreGIS WA IE 4 QQ &% %L
PR HATHIEL B R RUTIER QQ Al LA s i 83405 B A MY R R (4200 FF G IE S A a3, i
Al AFIH Kriging W98 H23 [0 43 A AL
2.2.2 P 2EREL

7 25 R L GE T4 RE A B0 A T LRSS R AT ISk /A1 1 39825 A0 A8 53 i Rl L AE R 25 44 1, e
HGE A4 1 T2 AT O 3ERY . MRIEAK b 125 220080y (h) Z B E R, R i O B AR

N(h)
y(h) =

INCE) ;ZWJ - Z(X, +h)]
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RSS X2 5 25 sREGHEA T LA 15 2 S5 0 (0 B e AR Y

27 26 BRI DL BRIV RS AR ) 34 BRI . 43 S AN W) S OGRS B R AT 365, 1 S0 %8 IR E R R RISk 25
RSS, RP K, RSS #/)N, A BRI A P, % fh <7 0] BEE B S (B A/ N ARSI J FH A SURG 30 7k ok
BIE A Y (0 S %0, b, A8 53 R B AY T F 340 o AR Pt B OR BOHE A A I A A A, 5 U AT BE AF AE E )
G § VAR
223 fJrEREE

A h BV Z AR AT 25 M2y Ch) # AR J7 22 sR AL, DAY T 22 RS0 rhon] LA 3225 ) A2 S (9 A G
K (R A SR, FlEad s 3 ANEESE 0 E ¢, FEAH C AR o

Co 7R 23 (A1 A5 ik (] fe /NVAR SRR B ) RAIE/IN R B 25 (] 48 d A B AL /3 A ik, B2 BEALE R 51, A
SREEIRIR A AT BEAETE S/ DR B 2s ()7 5, JE B (E €, F/n 2 () 48 i (B F5 KAR SRR B, £ 2k 45 i) [ A OG
RGN, B o R a2 [ [ A SCHERER B 187228 5 pRE50A 2138 & (8 0 X i BE B, o R/ R S
PR 25 [ A DG Y /I 8 7% DX S b 785 S 5 i 1 T 198 DK/, 8 1 R S BT A8 /N7 B A SO ok ) %) B 5
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SRR EEIENR, M HH<25% , R R G HA R ZU0 25 [ A OCHE ; LUIEAE 25%—T75% 2 18], R HA 4%
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2.3 BdESHr
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TREELE 5.19 —10.97 g/kg M17.22—11.38 kg/m* G P, )2 34 LR & 5= 10.97 ¢/kg,30—60 em £
A ML B e o T AT AL B o B SRR S I in v

AR5 RA CV 7R BEAILAS 5 (1) B BORE B, B A 32 (B AR SR KU B R 5§ R B CV < 10% 0
9755 . 10% < CV <100% K PR EEAR 5 CV=100% I K im A 5% 3K 2 T AR =2 H A L&
I 178 5 BB M 52.71,48.40,49.92% Fil 52.61 ,46.69,49.59% , X W] = 2 + HEA HLRR & & Fis
BEX )@ T i AR S e RS B AR B AR S RO/ N G, R LR B Y A5 ) AR SRR AE 25 S R
i, 10—30em 1 )2 H A8 S B AR 2 R ik

®2 TEANRSERTENRBESITES T

Table 2 Descriptive statistical analysis of soil organic carbon and soil organic carbon density

g fﬁzf)f/ BOME RO PHM b2 BRREN i et
Soil carbon om Min. Max. Mean S.D. CV Skewness Kurtosis
A LR 0—10 1.28 24.55 9.978 5.294 53.06 0.865 0.146
Soil organic carbon 10—30 1.11 20.02 7.308 3.537 48.40 0.721 0.601
SOC/ (g/kg) 30—60 0.98 10.66 4512 2.106 46.68 0.683 -0.116
Y LR 0—10 1.39 17.97 7.22 3.80 52.61 1.014 0.571
Soil organic carbon density 10—30 1.48 26.76 11.38 5.31 46.69 0.703 0.377
SOCD/ (kg/m?*) 30—60 2.05 33.41 10.92 5.41 49.59 1.094 1.999

Min. ; Minimum value ; Max.; Maximum value ; Mean; Mean value;S.D. . Standard deviation;CV ; Coefficient of variation

3.2 HHEA MR LG 2R b

- HES T RS R RN R AL RV A G5 S5k D R AR A BRI MY | R IEORAE R R
- HA B A [RAH DGR BB P 2, T AL R 28 A0t A B 5 e AR o o] 8 55 A 3 sl U T g i+ 39 4
RO B A 9 235 TR AR DG PR ES , R o — Tyl R e P00 38 3 O + 3 HIURR 8 114 D 22 oA EIRE AY J Al
KA, Hrp ,0—10em LZHEAE C)f/N(0.0487 ) , BEHIR JZ LA LR % B 2 i BEHLIN R 512 Ay, A
2 a(5.4 m)/NTHEIEES (9.6 m) , BAHITERR)Z 1A DB % B AE R A (] PR [ 9 AR A BB /N RUBE A A8 5 T
10—30(0.2213) 1 30—60 ¢m(0.1882) +JZ B 48 C 3k, HAEFEGE Co+C, i —& e, 5351k 439% Al
45% , Ui 10—30 5 30—60cm )22 i 45 F4 R 2 AR AL P 2 S [RIVE T p 25 38, b 454 I 36 o 2 b
AR a SR AR S R AR B3 B (TG L A S R e 49 2 i) S M 1 AH DG L R R 3 S M A s
[]_ A 35788 S RUBE SR T R - 5 S AR A B A — R ' 0 10—30 T 30—60 em - 24 ALK 2
FEMAERR @ $K, 40500 67.55 1 54.39 m, VLA™ 1 )2 (14 - HEA HLAR 25 B 76 /DN Sk Y R N B A A 6 &R
DB R X HE K . MR 2 IR o BUN R T 2 BEBT MO A SRS B AR SRR A, N T
PR FEXILSE AL, BRIt 53038 )2 3 MLAR % B AR AR /NS BBl N AR AE AR DG OG-

#3 LHENBEENESETMERESY
Table 3 Semi-variogram model and parameters of soil organic carbon density

TRHE R

. . P e e oE] T a WERH WERK B2
Soil Optimum C Co+C ) Provorti R? RSS
depth/cm model 0 0 m roportion
IR 0—10 EiE3d 0.0487 0.3014 5.4 0.838 0.046 0.0184
Soil organic carbon density 10—30 iy 0.2213 0.5106 67.55 0.561 0.606 0.0707
(SOCD) 30—60 =it 0.1882 0.4171 54.39 0.549 0.430 0.0826

C,: Nugget;Cy+C, : Sill;a: Rang;R?: Determination coefficient; RSS: Residual error

3 JZ A BUBR A8~ 7 22 sRAU G i 238 S B — %2 A AL 8O0 (181 2) , i A £ L7 O8O 2 4~ T
2 PR 2 A 1 — T VT (i e S ) Jm R BN A L S8 2 65 B PRI T e s R AR, L7 RO 7
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A ER i XA R AR S R A, SRR RS X 7 A M A AR 1T R 2 T RAE Y
ML 2 07 22 R A T S BE B B . 0—10<30—60< 10—30 cm, 0—10 em A4 3347 DL %5 7R 55
TRHEE (29 9.60 m) A XS A0 T A2, X R G2 100 W] 2 J2 - 338 ML 85 B 109 28 S MEAE /DN T BURUBE AR I I
M HAR PR A/ N EE N YR EA R

0—10cm 10—30cm 30—60cm
0.356 o 0.649 0.518 o

® . m] - O 0O O o

g 0.267 O o 0.485 0.389
:m . [m] m]

§0.178 0.323 0.259
# § 0.089 0.162 0.130

0 1 | | 0 | | 0 1 1

0 28.81 57.63 86.44 0 28.81 57.63 86.44 0 28.81 57.63 86.44

W J5 BEEY Separation distance/h

2 TEANBZELTSRBERNINE &

Fig.2 The Semi-variogram fitting curve of soil organic carbon density

FERLE M2 /N TR T4 1) 70 3 B 22 Fh A0 A (B R E 18 A s 6 A9 7 230 BE 2 G0l 22 s b i A s xof
BT 22 A IZR S /IR I S A 2 /N T R SR AL RO B 47, BV R 8L R K, 5% 2% RSS /),
MR LG AR BEBRAT . I AR B2 A 78 S pR R o3 531 R X 5 T A e ST AR A
3.3 AP R A ] A A

SRy L XU M Pz e - STEAT A LARB %5 A DSk N 1 2 ) AT, DAL e I 1) 2 T 25 sR BTG A S A G S8, 7
GIS BRI SZHE T, M Kriging feft AT, X /N 3k 4 388 HLAR 25 8 DEA T4 (6, 22 1 Hh - 98 MLAR 2% ) 25
[ SRy e (T (1 3) 12 P1 T R i e - S AL 235 A Tt Bl s T 4% R T O =R By i iR, B T
%ﬁ PURR 2 B 2 PR B A | 3SR Rl 2 0 K - 3t R O 545 DR 25 A SR [ 52 g, PR I A7 4R 2

23 (A AR Sk

0—10cm I 10—30cm I 30—60cm I

B/ (kg/m?) B/ (kg/m?) AN/ (kg/m?)

™ 0.16—040 = 0.91—1.08 m027—0.84 m 1.84—2.03 m032—0.64 W 1.41—1.66
= 0.40—0.57 m 1.08—1.31 m0.84—1.24 = 2.03—2.31 m 0.64—0.88 ™ 1.66—1.98
™ 0.57—0.69 ™ 1.31—1.64 = 124—1.51 = 231271 W 0.88—1.07 198239
™ 0.69—0.78 = 1.64—2.08 = 151—1.71 M 271—3.28 107122 w239—2.92
= 0.78—0.91 m2.08—2.70 m1.71—1.84 ™ 328—4.09 W122—141 W2.92—3.62

3 IEANBEEZESH

Fig.3 Spatial variation of soil organic carbon density in different soil layer

Bl 3 R T AN )2 R HEA AR B 25 A0 AN O . TRIRAS 2 HEA ML B AR RN AR KT
VYRS, 2 A WU B A A 2 R B N AR NG B N A ZS AR S, AR 1) P B s
N /INER R RV DX 3853 A vh AR5 X IR ZR 0 RGN T 0.69 kg/m® Y DX 7 - 8%
SH X A AIARY 20% . 10—30 em F1 30—60 cm - 2 ) 52 10 00 45 =5 R A0 25 R 43 A, 10—30 em B2 AR T
0.84 kg/m” (1 X35k 7 24 7 52 56 X [T FLAY 3% , AIR(EL X [B] £ 0.27—0.84 kg/m* Z[H],30—60 cm ik % AL T
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0.88 kg/m”* it X s 5 /NAL LS AR Y 5% ,AIREAE 0.32—0.88 kg/m” BN . Bl 4 2 EE A 360, + 39 m a1
B E e ARETEE 22 S A B (3 =2/ T 0.16—0.88 kg/m? YB35 B X I8 1 AR 2 20/, WF5T 4% 56
] =2 3R HL B A AL A 25 18] o3 A R AE O S A AR TR 4 v , VA e B A AER P 3 A R AE
3.4 A ORI O S R A AU B 4 A

F 4 AR MR 7 20T A LR B 0 2 B AR O, A ML B AR AN [ L R R O R Y
M E A 255 R R SR N TR ST ] e BN 1 3 MUK B A )2 0 1IN 3% 47 3
T, T ERE BRHE, | TSR A5 1l FNE 555 0 0 6 B R 10—30 em 5% 55, 30—60 em HLIR,0—10 em /K. EAKEH
g RARFC IS TFE (2.12 kg/m? ) SHEMARHL(1.77 kg/m?®) >T[HE 0] 51 (1.44 kg/m?®) >TEFEHL(1.40 kg/m?) >
ANTEHL(1.13 kg/m®) >HhHL, Hr T AR S0 1) 394 HLRR 3 B2 £ 5 (232 ke/m?) , BEHLR AR (0.92 kg/m?) .
ANTR) - 3 R 5 2R A LA 2 B A 40 A5 R AE 5 96 HUBR & & 09 0 A IR A R — 2 R ML
e 2 BE /N BURUBE N 5 A0 MR | 3R BT A S 4 R 3R e IX AR g 2 A, - A O SN A oG, Hir
AT LR T S s TR e A LR T O BN R Y A R R, AR, AN TR
B X388 - A MBI 25 BRI B 4 T A3 25 5 B 10 AR R I - A WL R A L T A AT TR
TR BEIR T RS54, il 1R b A AR ) 43t , 17 EL/D e AR ) SR AR T8 LR FR 2R, T BOBk ik 2% 1
5238

R4 TRIHABAXTEENREENS

Table 4 The distribution of soil organic carbon density under different land uses

- b ) 2 T - $A HLBR B B Soil organic carbon density/ (kg/m?)

Land uses 0—10 cm 10—30 cm 30—60 cm SEH{E Mean
WML Shurb land 1.51+0.44 2.06+0.55 1.74+0.67 1.77
AT HiH Manmade grassland 0.76+0.14 1.30+0.26 1.34+0.37 1.13
KSR Natural grassland 1.99+0.62 2.71+0.90 2.27+0.98 2.32
JhEl Orchard 1.47+0.63 2.42+0.79 2.49+0.94 2.12

T 0] 5 b Terrace land 0.83+0.09 1.55+0.41 1.94+0.67 1.44
Fith Farmland 0.52+0.15 0.99+0.37 1.2620.63 0.92
254 Abandoned land 1.07+0.32 1.67+0.48 1.45+0.47 1.40
F-H{E Mean 1.17 1.81 1.78

3.5 AR R T SRR A

Kl 4 F13R 5 AN [E] L R T J7 2R 3kt 19 40 A1 DR 100, T AR b R SR 9K 0l ) Bl i £ 0 v, o SNk
Y 78.72% , 34 HLAR At 22 Hh - S84 ATURA 53 B RN 45 = b A1) FH D =2 o) g %) T R A 1), IR A M
Bl /N dak PN TN PR L A o T AR O T B4 B 48, 79% , 5 B H Bk 6k B e 45 s A O X I
(22052.81 t) , RARFHLAY 5 Hb AR Ry 21.64% , FHot & (14573.14 ) A a g LB 31.32% , Hiax - HuF)
FA7 3T Ams it i R BN Bt > SR Bl S48 Fidth> A T 5 STl T S, 45 SR, b B /N sk Y A SR i
B R AR R, SRR BT 0 R AR AN T AR 8 W AR AR 0 R R R
FITF A HL At = A3 m 27

4 itig

Z3 () 5 R R 20 T2 90 AFARAE A2 WE 5T o — I CH E 2 A B R, [R] A 25 A I TE AN [R] 25
[ RO A S R GEYIRE R b o BOGHRAY [R)8 & DA BT e 327 S il | 32 B0 58 BAT 23 [B) 45 K PR A BE AL
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Fig.4 The distribution of soil organic carbon stock under different land uses and theirs’ proportion
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Table 5 The vertical distribution of soil organic carbon stocks under different land uses in Shanghuang

R ¥ Shanghuang
T+ b A I A
Land uses g3t ST 5 LA Tl 1 JiT 5 LA

Area/m? Percent Area/% TSOC/t Percent TSOC/ %

HEMHBHL Shrub land 3489369.30 48.79 22052.81 47.40
RARFLHD Natural grassland 1772888.39 21.64 14573.14 31.32
AN TEEH Artificial grassland 145410.70 1.78 545.29 1.17
3% Abandoned land 409727.09 5 1970.79 4.24
HFl Orchard 461402.60 5.63 3294.41 7.08
HEHL Farmlands 1289130.5 15.74 3699.80 7.95
JATHE T 5 M Terrace land 85157.13 1.01 390.87 0.84
J3 Total 7653085.71 100 46527.12 100

LA IR R LI I — N EE SR, FENAMEE TR LA HUBR AT S R b, X A e A
[7]  HF HH J5 20 T B 20 A IR S S i R R HEAT T KR IS . Bohn 1A 53850 A P kR 6 + 330 LI &5
AR T AR A MU E L AR DY DR S F R R A0 ORI T TR [ A HLAR 6%
Detwiler % BUUNZ K HF ZRARAS A B 1L | + 38 HLAR & i 250820 40% , 28 S B MR IR 209%™ ; Schiffman Al
Johnson ™" $8& 4 H Fi#h 5 +HEADLBR & &G0 35% ; Wilde & & AK 50a J5 0—15 em T 20 T+ HEA VLR &
I T 3009%—400% " X SEHFFTSEFF W, R BN A HURR 19 5 0 K, e HOR RS B £
AT HURR & i BT B ke, s RO IRl AR Ak R R i B DX, T R Y A
FROE AT A TR IR B AN A B O B S50, K R N A AL, IR BRAARA FIBOR LA BB E
AR E bR, SAT T M VIR B0 SOC B R A B4 ) P O = R D K A U Bl X 2 B A A S
Bili L, 3N SR A 25wk 2 AR At SRk zs 0% L BN S AR B PR A B s S X, 285
30a (A% )1, B R0N TR 1 XA TR B L 3 R R X, AR B PR R it 1 S — R AR i #E 30 A
SRR (045 IR i , (88 - 3t WO i) FCA - 2 TR e AR b | SEBR T 9 HURR A 389

T AL X /NS (] 2 5 LR S B 0 2 () S S AR AN [R] A R R 7 T A R A T
ST, GERFWT, IR B AR/ DN R 0 2 (B S B R, R TR R IR Xk, ik 5 A R LAk
B e () R SR R b A3 A T /NS AR B it e e A P AR R TR A9 43 A 1 b s TR XA 5
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