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Quantifying soil quality degradation over 100 years after deforestation under

erosional environments
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Abstract; Soil erosion and soil quality degradation following deforestation are major processes responsible for eco-
environmental deterioration on the loess Plateau. However, there is little information available on soil quality degradation
caused by deforestation and increased soil erosion. To quantify the degradation rates, we selected eight croplands on
southern slopes with different years of cultivation within 100 years in the Ziwuling area as a case study. Using correlation
analysis in conjunction with effectiveness, completeness, and sensitivity of all 20 indictors, we selected eight indictors, i.
e. , soil organic carbon, fungi amount, alkaline phosphatase activity, invertase activity, capillary porosity, coarse clay,

coarse silt, and mean weight diameter of water-stable aggregate( MWD) for use in the evaluation system. A quantitative Soil
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Quality Index (SQI) comprised of these 8 indicators was developed using a principal component analysis. Results showed
that SQI in the 0 —20 and 20 —40 cm soil depths of the forestlands were 0. 909 and 0.427. The SQI decreased in the top
40 cm layer as cultivation years increased, especially during the first four years of cultivation with annual reduction rates of
0.073 and 0. 028 in the first (0 —20 cm) and second (20 —40 cm) depths respectively. Compared with the corresponding
forestlands, SQI during the initial four years of cultivation decreased by 26.2% and 32.3% in the 1" and 2™ depths,
respectively. After 12 years of cultivation, SQI in the 1* and 2™ depths were 0.594 and 0.235, decreased by 39.6% and
45.0% , respectively. Reduction rates in the 1" and 2™ depths during 4 — 12 years of cultivation were 10.9% and 35.7%
relative to the initial four years of cultivation. After 43 years of cultivation, SQI in the 1% and 2™ depths were 0. 333 and
0. 144 and reduced by 64.4% and 66.3% , respectively, compared with the forestlands. Reduction rates in the 1* and 2™
depths during 12 —43 years of cultivation were 9. 6% and 10. 7% relative to the initial four years of cultivation. During
100 years of cultivation, SQI in the two depths were 0. 140 and 0. 068 and reduced by 84.6% and 84.10% , respectively.
Reduction rates in the two depths during 100 years of cultivation were 4. 1% and 3.6% relative to the initial four years of
cultivation. Meanwhile, the reduction rates of SQI in the 1" depth were greater than those in the 2™ depth, and the
differences of SQI between the two layers decreased as the cultivation years increased, which implied that accelerated

erosion could be a main cause for soil quality degradation in the region.

Key Words: vegetation destruction; accelerated soil erosion; soil quality; quantitative evaluation
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B (SQI) , & B PFMFEBRIR I AR %) 3R 8 p9 2, LU 3 LR R R IR iR m A R A SR E
AR HERL A IRE
1 HREEBRAEMRGZE
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W X AL TRRPERE L & BH MO R ER &7 5, A 25 AR T3 T B SRR R R R KX, i
£ 920—1683 m, FHXT 2% 100—150 m, FFHSIR 9 C,EXREKE 576.7 mm, FEETLET9 Ay, 4
LEEREIKER 70% DL L . XN FERFE 1L R85 ( Quercus liaotungensis ) - 11145 ( Populus davidiana Done) | [HE
( Betula platyphylla) 1 N\ TJH#5 ( Pinus tabulaeformis) , EEASAE#% VL K% & B ( Carex lenceolata) Fl H ¥ (flaccid
pennisetum ) 24 ¥, HUE 55 B35 90% LA b o AT AR ZE 2—5 om, JEFESR)Z IR, AR Y 32K AY
NI+ IE R H L, T B AR EMRERUZ S T R B KA SRS .t T st

hitp : //www. ecologica. cn



6046 £ A5 % R 30 %

VeI A e G A= R B, #E 13BIEEE Sy 20 om, 38 0SB 2ZHIE , X AR BER S AT, A AT 3Ry, +
IR RS BRI BRI, [ 1866 4EHE, HIREL K EIRELM S, A\ O KR BEANE, Bt s,
AR DL AR IRE U BB BT AR S, A 20 42 20 4R, BT FRK WU R 58l , ADARBiEA JJF
e, P FHEEE BN . Horh A 4 REBOMOT I LU AR wh it 3, BRI 18 41929 48 ) YL 1 \E K 3a
LT EMERTH (1960—1962 4F) |4 UL K F A" B (1966—1976 4 ) J2 SEAT G ERK 7= 5 AT i B 19 (1978
HI5) . NAWKEFBEARIA N BRIEEAZXMER, DILAR AR LB ERRES, M4
WERKZ ., HTZRXBAKRERALD, B 1950 £LIR, AR F RS- 51R 0.5 km,40a pRIX i1 F 345
/N20 km' ™ R, ST T4 I X R BTST AT 100 254 MR R o 42 it o 398 R BB sh 25 AR A 4R 41 T AR
HIBIF 5T 1A o
1.2 ARG
1.2.1 HEAERE

ZHRXAGEANERF W, R SR EA R ; 3 T 58 X S8k b 2 07 T PRI R PR3, B LAR
PIARITF RAEIR, DB A AR XML Y 1] FHER S R A DF S R . B ETT B R HIT AP ST AT 214, B
PRABE AR« (1) B 5EHEE P 3 EJLIR KU BR A BOT B S0, o BAEFR A e R AL R B, BFSEIX.
A B PR ARTT e LU A b it 3, B ER E 18 4 (1929 48 ) YL 8\ B K 3a &5 IR EmS 1 (1960—
1962 4£) T4 ALK EATET A7 (1966—1976 4F ) I SLAT G BERK 7= 53 AR HIBT 1 (1978 4E)5) . 7S, AR K
BEEAMRXHEARIE: BRTERBEEZXKER, LULAR TR L8N E 2, Az RIRZ .
(2) T 2004—2005 4¢, S5 )5 6 YOEVIR T R 5R P RGZIE JHE %, A E T U5 X &R i #FE
Fo (3)EN HER AR N TH IR EZ K 2 B3, 2 ] i b S FEVE B 5 A (2 B tith) \ RIE BT (2
Bt dih) , @O (3 B ) FIRACE TR R A (12 e toth) , #8 THFR X N &AL BAERR,, IE 00 20 8
THIFRFE . (4) XH025H0 E B SRR X & A e /R IR LT TR & R % &, BB R AR X
WIGRE A B IR I I I B I R B o SR A E LAV R B AR T O B AR PR R] (4.9,12.33
43.52.75.100a) i) 8 BRI AFFFAT G, I LAR—I AL_b IR AR % BR o BT e B X g ol 38 7 B
>4 E109°08’'57"—E109°10'54” ,N36°03'36"—36°05'27" , F£ X Z< PG A4HIE 3. 59 km, FidLAHEE 3. 43 km, B AL 3
IRAZ LS A 22 RN, 55 RAER BN 667—6270 m? St H8 YK A= bRt Bf g T A 1166 m* (£ 1) o
Xof FE YR bR PR AR BR 20 140a, EEIT AR A E I AR B ( Quercus liaotungensis) | 1114 ( Pobulus davidiana)
E#E ( Betula platyphylla Suk. ) %%, AR ¥ K AR P Fh 1 2 2 B4 T ( Ostryopsis macro-carpa ) Fll 5% 5 ¥, ( Acer
ginnala) N, EAKEYEFP N E F ( Carex siderosticta) S HRFEFF ; MARABAEEIS 0.7 D b
1.2.2 TEFERRE

XF AP, N B AR K SEEARSER) 3 MR (B3 ANER) , EF M RFEHRKIT A ERE R
20 em 5 MIE F BT LA S” RIL PR AMZEREE 0—20em K 20—40 em + 2B T3 12—15 4 4R —
TR RN LA IR S, M R U U i 45 SR AL R 0—20em J2 20—40 em 4 JZ ) T3 HE 4%
29500 g( BN EHRAFEHIR A 0—20cm J 20—40 cm T2 IR G TIBMES A 3 ) 2 AIREESS S B[R] P 0155
I T MY RENE R THEEXT WHE)S 1 2 mm . 1 mm F10.25 mm 5 -05, 7305564, T3 5%
a3 B ASEREE YT . HAME Pk 6—8 MBI R, /32 R4 0—20 em Jz 20—40 om JFUIR 1, 8
A RAR A AE N LI T
1.2.3  EHEREGE AL

AU AT PR BOCRLEE 73 ik (R FH9E B B /R SCA R AE 7 (1) MS2000 BOBKLEEA AT ) 5 33K Ra ok
RIKFHB 4R R IR E L AR B AR )8 AU E R R A B b ; 134 N
MR IREE; S A 2mol/L KCI 2 42-%¢ M i Mo a1 i S A B B R L 125 AL P § 0. 5 mol/LL
NaHCO, H a5k s pH (B pH BREETHHLALEE (UK: 1208 1:1) s UAE WA 43 B HECR PR R - ARIR RS s RERE IS
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Table 1 General situation of research sites

gi ﬁ%ﬂa‘l‘ﬁﬂ iﬂ%ﬂ&ﬁ: [ i i ?&}& 2005 ﬁfﬁﬁﬁﬂ/(kg'.hmjz'a") %Yﬁﬂ’ﬁ
No. Time Geogra.pluc Area slope Slope/ (°) Elevation Fertilizer application Rotation
/a location /m? aspect /m Total N P,0s K,0 2003 2004 2005

! cx 1;3()69»0°%5§ .2573,' 1166 S 14-32 1244 0 0 0 - - -
2 4 ];30690001‘2)‘.126', 667 ES52 6-14 1231 0 0 0 AT #5449
3 9 33;)690001‘:)“4;1,, 1244 WS11 8§-25 1256 0 0 0 WY ¥F BF
4 12 31690001‘:)352’, 1429 S 13 -17 1257 15.8 18.1 16.9 “SF ARG EF
5 33 33;)6900%39“5541,, 2767 WS 8§-21 1312 16.0 11.2 0 B, S rl g
6 43 ;%690001%162’, 4934 S 8§-18 1288 11.2 12.8 12.0 W INGE G
7 52 ;3;)69:013;)‘;50,, 6270 S 3-13 1245 22.3 25.5 23.9 INGE G a5
8 75 31690001‘:)352’, 3667 S 3-7 1252 18.4 21.0 19.7 EX EP N HE
9 100 ;3;)69:0150:03(;,, 2133 ES10 5-7 1296 42.7 30.0 0 INEE a9 KT

2 IERERAMITMERERERS TRRESSERITHE
2.1 HEREBLHTER ISR R PR

BT R BRI SR, CIR BRSO HE R 2, T BN R M H IR G R AR R
PR B A IR ABATE G — RN AR R . B, ZERBEE R A P, 2o LR BTN B A, BD
%t LI DI RE TRV T o B, A BRI B AL R B R PR PR IX
A 1B 1 A AKOT- o AR 26 X A 2 DA B R R s I A JE U 2 2 BT BT LR,
B 20 AV DB fess MAE YA R e AR , 04T T I e A A5, AT ARAIE T - 3 R B AL A 19
W, Hrp TR EISE 6 1, AFKRRIERIRA( >0.25 mm) OKRMAEFARAEFHERHE(MWD) B
RLH A (1—0. 25 mm, <0.25—0. 05 mm, < 0. 05—0. 01 mm, < 0. 01—0. 005 mm, < 0. 005—0. 001 mm
<0.001 mm, <0.01 mm) \BZ=FREMBEILBE AFE; LRI 6 4, AFEAVR . 28 AR HE
R pH {H ; TRV AAEAR 8 A, BB TR E DR BR ARSI R G T 1 DRSS SRS 1 A
BE HEE R RE LY B8 20 AR R IE bR 0 1 LR R BN AR R B AT i S
SCHR o FEAMTA AR S BRANT « (1) K5 L3P FRAE AR 19728 5 3 BORUAR Yo 4 22 1 S R0 4346 b SRR P A Bk
3, A8 5 R ORI A 2 K , S 6 b b 3985 SRR ™ o BURRME M TS5 SRR 0,9 A~ IR R HE 4%
(BER SR BHWE pH A R BE L R A W e B IR 1, i SR SIS ) i TR E R
BURTPAER . (2) R 350 70 W ik 2E— 25 0 208 B A WM S8 AR . B AR XS 28 0 B 1 11 TS AR
( >0.25 mm KERMER BRI JKBEMERIR A ER ER(MWD) SRR S ZREMBELRE AEH
DU R R DR kAR BES VE EAEE ) ST HISC T, A5 60 XTSRRI B &K 3
FT F RO AT AR i R BV E AR . IRATRH 5 LR R R AR AR AL LR B A e e
Yo R 8 AMBURESE AR, B HUBR L B R P W IR M 4 OB TS 1k L B AL B BE W B R AL
( <0.01 mm) HKPHL(0. 05—0.01 mm) FZKFEM: I RRFHEH B H2(MWD) , #4 it 5 5 B 1B LI 16845
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KR,
2.2 HIEFRELEETEE (integrated soil quality index—SQI) fit&
2.2.1 +EREIRMIFHFEIME R E

FIFH DPS B 4EALHE RGEx%T O 1t 1) 13 R B AR A IPMM R An kAT RS 44 (3R 2) , AP R F 547,
PAFE FE I T 2 TR Ry 2 TR R S IR E IR PEN TR EA F R A F R, —
BN LEXS n DNFEPRHEAT F AT HTEE, 577 (G <n) A ERSH B BT 22 STBRARK B 85% LA B, AT Iy Hip
JAFERIEA BT 0 AR E RREE R, WA j MR MR 2R & I FRIKXEHE n 438
REEEE G n - NERA T AL . WGE 2 ATUF H, G E RS =3 B, BEUF & TRk
94.5% , B W RITHTER

TEABIR P EIT 8 =3 g )E , FIA& DRI ERAPEFNREIREAR R E o h MR F &, 5
EEAFERSHNEGR2) , HEARWT:

W. = ComponentCapacity,/ 2 ( ComponentCapacity; )
i1

Kp, WRARER —E B2 @ D IR R IR IFI38 15 AN E ; ComponentCapacity, 7 765 —
G i A R E RPN IR N T ST R A XA

x2 EHHSTRBMESTEREEFHNE
Table 2 Values of component capacity and weights of the soil quality indexes

~ H—ERG BFERSY H=FEMAr
TR First principal component Second principal component Third principal component
Soil quality indexes

fif & Capacity AU TE Weight  fifif i Capacity AYE Weight fifif & Capacity AXE Weight

A L% Organic C 0.397 0.145 -0.146 0.068 -0.092 0.039
HEHE(&E Fungi amount 0.370 0.135 0.239 0.111 -0.346 0.146
PiH:BEEREE Alkaline phosphatase activity 0.389 0.142 0.083 0.039 0.474 0.200
M Invertase activity 0.385 0.141 0.246 0.115 0.335 0.142
EEFLEE Capillary porosity 0.358 0.131 0.175 0.081 -0.642 0.271
Yy BRHKRL Physical clay particle 0.110 0.040 -0.796 0.371 0.014 0.006
HHPRL Coarse silt -0.330 0.121 0.435 0.202 0.143 0.060
MWD 0.396 0.145 0.027 0.012 0.321 0.136
J5 2 Tk 3 Variance contribution/% 72.151 17.615 4.735
SR 7 22 TR 72.1518 89.766 94. 500

Cumulative variance contribution/%

MWD /KRt 1 3 AR 14 B B H 48 Mean weight diameter of water-stable aggregate

2.2.2 HERERRIIREERITE
H T EERITE SRR AR BN, (RAE LIRS, FE AT TR SR S8 H(SQD) 5 Z R
TN JE AR SR HE P A TARVE AL AL B, BV 2% 1338 B R B AL IT N e r O B BE AT 08 . 980 sR B B IRV
VEEITE 0—1 Z A (K 3) , TERISE A4 T 1ehn R Jm BEEBUR , Bz 1R SR B He B A . iy T &% Lo
BIFHTEIR AL B RS, MU PPN HE AR R P SE SR8 BE BB, TEASHIE ST b MR SR R BE TR
FRRERL 3 A SR, HE 7 I3 SR B R AL PP FE AR S R BE TR T B0 A bR, THE AT -
Q(%;) = (%5 = %)/ (Fimax = B ) FHE
Q(%;) = (Fipae _xij)/(ximax = Fiin) &2l
A, Q(w,) R ER @ T 398 B 5B AL AN 968 b O SR8 BE (B ; 2, 3R & L o B IR ALPRAR 96 1 2 M Tl s
ABL 5 % i P 50 23 VRN SRS § 0398 R IR AL VT 8 5 20T 100 5 L 00 s R B AN e /M
2.2.3 HERBLIEIRE(SOD KA
MR e, x4~ 39 iR BB AL 8 AR E R ISR 2 2647 & L, TR RJT B Ap 4R R L3 R B
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22 1 FEF 55 AT 100 AP IR T 3 iR AL 80 8 BT 6049
ZatsEsen , HEARIT
m n
SQI = 2 kj( 21, W, x Q(%;))
7 i=
KA, n EUBHEER RIS B, m PTR80S A ERG T 2 BT
*3 FEARERIBERERUITNBENREEE
Table 3 Membership function values of soil quality indexes in different deforested years
IR RS ER +2 FF B i} [E] Deforested time/a
Soil quality indexes Layers of soil profile/cm 0 4 9 12 33 43 52 75 100
A PR Organic C 0—20 1.000 0.706 0.528 0.499 0.202 0.144 0.18 0.080 0.068
20—40 0.449 0.235 0.279 0.099 0.068 0.050 0.054 0.000 0.022
H 1 Fungi amount 0—20 1.000 0.580 0.903 0.370 0.442 0.076 0.266 0.283 0.251
20—40 0.135 0.023 0.055 0.124 0.004 0.012 0.000 0.027 0.015
Dl BR 0—20 0.889 0.747 1.000 0.662 0.498 0.449 0.462 0.293 0.222
Alkaline phosphatase activity 20—40 0.485 0.399 0.735 0.202 0.120 0.053 0.154 0.019 0.000
REWHAE Invertase activity 0—20 1.000 0.611 0.969 0.614 0.501 0.558 0.531 0.261 0.296
20—40 0.322 0.145 0.608 0.113 0.061 0.006 0.120 0.000 0.013
FEFLELE Capillary porosity 0—20 1.000 0.599 0.483 0.489 0.577 0.291 0.507 0.517 0.224
20—40 0.232 0.356 0.090 0.124 0.142 0.029 0.090 0.021 0.000
Yy HPR R 0—20 0.757 0.730 0.396 0.540 0.459 0.320 0.262 0.337 0.000
Physical clay particle 20—40 1.000 0.872 0.652 0.650 0.529 0.693 0.519 0.540 0.432
HLBHL Coarse silt 0—20 1.000 0.457 0.480 0.551 0.264 0.438 0.277 0.213 0.000
20—40 0.660 0.519 0.333 0.398 0.090 0.396 0.116 0.314 0.153
MWD 0—20 1.000 0.819 0.913 0.941 0.426 0.541 0.480 0.232 0.078
20—40 0.467 0.242 0.515 0.374 0.134 0.097 0.000 0.009 0.016

MWD 7K et A1 5 {3 B B H 4% Mean weight diameter of water-stable aggregate

3 BRESH

MBI BBIR G , RERJZILR TR ER , IR LA AE Y AR R O RPAIE R e 38 % i R okt

EF TR LB SO BEIT BAEFRAIE AN SURI T B SR T AT B 5 395 B 1 A8 A HRAE (35 4 TR

1) o X HEARHAY SQI 7E 0—20em [ 20—40 em + /253525 0. 904 F10. 427 Akt 0T BBEINE , oy T3 ZUA £
R o, b SQI BETT BAFFRAYHE N 2 PUs T ERIE S . TTE 4.9.12.33 43,5275 F1 100 a AR IR

HAH Y, 7E 0—20 cm +J2,SQI 435 TR T 32.3% \25. 4% 39.60% ,56.3% .63.3% .61.1% .71.3% 7 84.
6% ;7E 20—40 em +)2,SQ1 535 TR T 26.3% \11.6% 45.1% .70.9% .66.3% .73.2% .76.7% #1 84.1% ,

TFEBEFR 100 a fe31[ SQI 7E 0—20 K 20—40 em FJZ{U53515 0. 140 F1 0. 068 , KM I B 100 a [8] -5

BB AR T L, MRS B AR (R S B - R R B EA T

F4 THRESSER(SO)BEARERNEL
Table 4 Integrated soil quality index(SQI) change with cultivated years

ERL +2/cm JF B Bs}E] Cultivated time/a

Component number Layers of soil profile b} 4 9 12 33 43 52 75 100

45— First 0—20 0.974 0.655 0.747 0.592 0.418 0.356 0.383  0.269 0.158
20—40 0.415 0.294 0.391 0.220 0.106 0.111 0.093 0.070 0.045

#5— Second 0—20 0.906 0.634 0.581 0.535 0.416 0.337 0.322 0.291 0.094
20—40 0.630 0.511 0.446 0.378 0.244 0.348 0.247 0.269 0.196

45 = Third 0—20 0.976  0.654 0.776 0.590 0.476 0.366 0.435 0.327 0.197
20—40 0.352 0.279 0.370 0.191 0.101 0.064 0.084 0.037 0.019

SQI 0—20 0.909 0.615 0.678 0.549 0.397 0.333 0.354 0.261 0.140
20—40 0.427 0.315 0.378 0.235 0.124 0.144 0.115 0.100 0.068

SQI T iR 0—20 0.073 -0.010 0.032 0.007 0.006 -0.002 0.004 0.005

Reduction rate of SQI 20—40 0.028 -0.011 0.036 0.005 -0.002 0.003 0.001 0.001
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BOMAHLTT B MR 4a 5, SQI 7E0—20 FI20—40 om 12 23 o4m y=03see o
SYAITWET 32.3% 7126. 2% 35 4—12 a I, SQI 4 F 2 05| _
3435 T K 0. 008 F1 0. 010, H T R & 733 IF BB 47 £ 0 L = = - =
%5(0_4 a) H':J 10.9% %ﬂ 35.7% ;E 12—43 a ,ﬂ;ﬁl‘Eﬂ ,SQI J+ B i} H] Reclaimed time/a
5373 T B 0.007 F0 0. 003, HF PR 43 7| T B

Fig.1 Integrated soil quality index (SQ/) change with cultivated

SQI 43443 5 R F& 0. 003 F1 0. 001, HF 3 AL 4351
JFEE WA (0—4 a) [ 4. 1% F1 3. 6% ,0—20 F1 20—
40 cm 121 SQI 7E3% 58a WA T FEMARENUE Y TETF BWIHA(0—4 a)2.6 a FI 2.7 a (T ERE, 1M
Mg B FD], SOI T REE B K, M5 BEE T BRI AR BR A3 I P S8 e 59 o

SQI 7£ 0—20 em + E4AEH FREHEEE T 20—40 cm )2, BAEI N, 7£ 0—4 a 4—12 a. 12—43 a il
43—100 a BB, SOI 3 R FEAEAE 0—20 cm + 243 HIETE 20—40 cm 121 2. 61 £%.0. 82 £%.2.38 15 .2. 54

5, S B AR PRI AR kx4 B R AL R M 7E 0—20 em )2 KF7E 20—40 em 1)Z,

M AN AN R T AR HL A SQI 7E 0—20 em +Z2E & T 2040 em + )2, 7EMHD, B THE T 1%
FATHIR IR ,0—20 em 5 20—40 em BT HJRZ[E Y SQI 2464 0. 481, Z R B . Mk B A
L5, A T B R ER ,0—20em 5 20—40 em BT L2 ZEIF) SQI 2= R W46 /N, PR 4.9.12.33,
5275 F1100 a e, R 2 SO B 2EAE43514 0. 300.0. 300.0. 314.0. 273.0. 189.0. 239.0. 161 #
0.072, KAKEE T B AFRRAIIGE K, BT W22 [ 350 8 25 R #ik/

4 Zig

A SCLRAE 100a A [R] 7 B A7 BRI 1) BHSRS R b BRI X 42, 78 B DA 727 04 X 1 0K o AR ik 3R 5%
T HERERASRE, riagie T .

(1) 3B BRSSP FIAE G AT 56, A 6 > TR B ARH5 .6 > T2 4845 .8 > T AEY+s
b, 35 20 > IR RS AR, 0 B A LR L PR B (B PEB ER B T  FEME B 1 L BB LB B Y B
BB RLAUK R A R E R ER(MWD) 5 8 > HIBM TSR, /E 8 HIER &R IR AR

(2) Mt BRI BIG , R E I BRI M2 B T REBH. R 4—100 a 1R 17 pih AH
kb, SQI 7E 0—20cm 1 20—40 cm + )2, 5B FRET 25.4% —84.6% F1 11.6% —84.1% .,

(3) FFEHFIHA (0—4 a) SQI TREH R K, /5 BEE FT BHFFHAE FR A3 =R B S Wi/ . B
{RFRINTE 0—20 cm F120—40 em + 2, SQI F-34 T FEH B AETF BHFFIHI (0—4 a) 437124 0. 073 F10.028,
Bk R #E D 4a J5 LR B LRGBS T RET 32.3% F126.2% ; 78 4—12 a Hi[H], SQI 43 5| LA 4E 3
0. 008 #10. 010 T [, HF B3 R4 F A T RAFIRIHIRY 10. 9% F135.7% ;7E 12—43 a #[8], SQI 235 LALEHY
0.007 F10.003 TR, H T FEH 57 0 BHF AR 9. 6% F110. 7% ; 7E 43—100 a #A[H], SQI 43 5I| LA4EYY
0.003 F10.001 “F [, H R R 2R 4051 - BRI EAR 4. 1% F13.6% .

(4)SQI'#£ 0—20 em + 2 HHFEH FREE RS T 2040 om 12, FE F BERR KIS N, 0—20cm 5 20—
40 em EFR LR Z IR SQI Z{E7E 0. 300—0. 072 Z [A] 2B ¥, RAME T BERKIER, ETH L2
Z A1) T3 i B 22 R B o

years
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