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R RS LA ST T 5T
A A 1,2,3’ 2% 4515 1,2,3’ )35 A 1.2.3*’ &%%% L2 3

(L. VB RBCA b m EASHEAT, TEIR AR 860000; 2. TOJR & R AR AL S 2 B Mse v s, TR ph2
860000; 3. TG 2 i LI ARMRAE S R G E KB AR AW 7005, FE5L AR 860000)

THE: [HPEE PR TR r e LA MRIR VR PREAE , AR 7z X PR VAP RSAE T B3 S5 R A B i 4 75 e e J A 5 22 4 o W/
PRI o [J72 ATEAR RS AR SRR e L AR PRI A TR 5, FETRUR B DXL 5 AN ARE AT, I8 P DR AL
ARG o [ 45T ANRE S LA IR V5 44 JE 9 10.98+1.01cm, LL. BK. DZ I BB # sV S B AR 2 UHEE 1
N RORIE>F00 2> TEI2 )R, T DD AR AR5 ANRE S PR YF 28 80y 7075.73£938.51g, Bk EAR
R BT RS> L RE SRR TR B L EKEHT 2L RS (64.0066.12%) > 12E

(52.65+5.08%) >AKIHiE)Z (50.81+4.88%); e LA MRIITEM &4 53 i 5 A 43 LEHET . > RS> H > Hopth o [S510 18U RS
o L AR PR IVE 1 2 AR DA RPN R R B RR S S /KA AR BT BT 5 20 LERFIRFAE s 72 5 MRE A ZT 2 (],
AN JEVE VAT P B DL R /KA (22 e 0K, RE TRV 20 43 b 22 S PERFAEAR B 3B AR g i LLRA BRIV DR ALE 5
P T AR VR AEAR AL, 554 3R X AR ARIR P R A AT T 22 5
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Litter characteristics of Pinus densata forest in Southeast Tibet
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Abstract: Objective: To explore the characteristics of litters in alpine forest in southeast Tibet, and to provide theoretical basis for
revealing the formation reasons of the characteristics of litters in this area and playing the role of ecological security barrier of Qinghai-
Tibet Plateau. METHODS: Taking alpine pine forest, the dominant population of coniferous forest in southeast Tibet as the research
object, 5 typical sample points were selected in southeast Tibet to measure the change of characteristics of litters. Results: The average

thickness of alpine pine litter at five sample sites was 10.98+1.01cm. The order of different layers of litter thickness at LL, BK, DZ

AR 393 BT B
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and BB samples was as follows: undecomposed layer > semi-decomposed layer > decomposed layer, while that at DD sample sites
was the opposite. The average fresh weight of litters in the five samples was 7075.73+938.51g. In general, the order of fresh weight of
litters in different layers was as follows: decomposed layer > semi-decomposed layer > undecomposed layer; The total water content
of the five samples was in the order of semi-decomposed layer (64.00+6.12%) > rotten layer (52.65+5.08%) and undecomposed > layer
(50.81+4.88%). The order of litter percentage of each group in alpine forest was: leaf BBB 0 fruit BBB 1 branch BBB 2 other.
Conclusion: The litters of alpine pine forest in southeast Tibet are mainly characterized by thick litters, large inventory, relatively low
moisture content and large percentage of needles. Its characteristics are similar to those of domestic coniferous forest litter, but different
from those of global forest litter.

Keywords: Litter; Pinus densata forest; Thickness; Fresh weight; Moisture content; Component; Tibetan southeastern

RRMRUE 7500 2 ARAR MBI P 7 ) el A b AR AR B, AR N Fl M A 35 R GE A ) — L3R 70
RERABIA I RBEIRT, NG AE- V17 YRR LSRG G MR 2 Mg e V& A2 7 0 b R 4546 R 8 /E H] (Handa eral.,
2014; Wangetal., 2017)« FRARJEFINEBRANE T7 703 WA VVHEAS B 138 (1 T2 BO@ A%, UTAF RA AT 7L A
B2 TARFE RN Z BT, HEEE AL JUANJT: Y R (A, 2021) HEDES
WA ERIE (R, 2021 FVEYIFR RO GRS, 2021 HEDZE TSR S HRE DK S
L CErmikss, 2021, F4Bis%, 20200 . fEm WA (Pinus densata) J7THIIREFL b, HAENMEWAE, 2
IIATAERER 1500~4500m FIRIAS . i, Al B, AR e S m ke BRI RS #R, IF Hmli i
PRAE TR BT AR DR B PR, o0 TR AT VL I 15 8 VTR ok A L KPR TR E . (%
PR, 201200 DU BO T IR BRI S 2 SR AE R IR A Calgsgess, 20200 AW (FE%, 2017). BEE
g5 (b, 2019), RIRPT PR RARTEH DL R AE S AR S AEE I IE  (Rists, 2021: Mao et al., 2011)
SEJTH, TR LLRA VA DR ST T D, I ELAE LA TR ) O TR RIE 7 32 B2 50 T R T e K Rtk
PARRE DAt (245%, 2014: #FH%, 2016).

L e S XA R I A S 2 A B B, I W PR AE IR (IBP) FREEAN, IFEE A1y 4 3R AL
FIBRUREDC, TR P AR bR A2 35 R 8 AT A IR /KT IO AR AR B A AR B2, JLRVR M i 5 3
(IR AL IR AL, X BRI RGERBBCOT A A 2 R RENER CIRES, 2015). HEl, £
AR T L DX R AR IR Y P 07 T R O AR — R, (R SO X T RTE IR S VR R L B
KL WD WARIE . BT, AR ARLEB AR R X, VBTN R, BB 5 A
s R LR MRAETEUR B DX TRV DR AR, 0 WA w3t DX U Y RS AL 5 R P DA R e Bk X RV
AERIDCH, DR 22 X R TS PR AE TR R R, R R 75 6y J M [X R 35 4 BRAE 25 22 4 B b T 4 it
— 2 [ ER I B

1 FFFE X DL

7 T 4 DX Ja8 T3 U Ly e R R A RS R L R S, R . AEPEARIR-0.73 C, B
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(7 7D PRI 923 C, ®IKH (1 A “PHR-13.98 C. FFHEAKE 1134mm, 6~9 HAWZE, &
BRI 80% A7, FIMHRTIRSE 78.8%, 44 HIEI Ay 1151 h (BT, 2018). w IR FH#EA T
BH )AL KR(Quercus aquifolioides)~ JPARR(Q. gilliana) K5 #R(Q.senescens)~ LM (Salixoritrepha)~
AR ER(Gaultheria nummularioides) =M% Zj(Lindera obtusiloba) VW ¥l(Hippophae rhamnoides)~ “F1}
T (Elaeagnus umbellate) J| &R . 7R (Lonicera hispida var. chaetocarp)~ % £54: 22 Mk (Hypericum hookerianum)-
I Z 5 T (Ribes alpestre)~ FNH 3 (Smilax rigida)~ H 5 #3% )L(Caragana tangutica)~ 4% (Potentilla
fruticosa) . EARMYE XA B S T (Rubus sp.)~ EHMM(Galium aparine). #1225 8 (Bupleurum
longicaule var. amplexicaule). PR F- AR (Poa sp.)« 2 RIZRE (Meconopsis horridula) 5-2F(Eremopogon

delavayi)~ H V4 BE R (Salvia przewalskii)~ 75 5 (Ophiopogon bodinieri)Z% .

9o 9w om0

P flLegend
@ #¥ £iSample point

B 1 RE R AT K]

Figure 1. The sample point distribution diagram

HIE 1 PR, FERURFLIX 4% 5 NI s LA MCREE TR 6 . 5 S RFERUEEARB T : RAZ AR
AJEFE R (DD) (94°49'14.38"E, 29°57'20.70"N), ik 2600 m, IEFEL) 33°, Nymlifagitk, A KE
RIS ARG . AR EMEE (LL) (94°3032.11"E29°34'02.50"N), #E4k 3250m, I EZ) 320, JIEE
LR e LR A, BP0 BE A o R IXCEE A LR £ (BB (94°22/23.48"E, 29°34'15.91"ND, 4K 3150m,
WREZ) 220, ke 5 EEDLFRES AR, BIAL T 50X 9 BSR4, i AR KRB T2,
{EAR P D LGP A . ELVE XA RE s (BKD (94°9'53.02"E, 29°44'53.31"N), ¥4k 3100m, i,
NE AR s AR AR, o B s AR S, VA 2 e AR R, MR A B2, PHR £ dd
NEERER (DZ) (94°43'19.68"E, 29°26'35.52"N), iR 3000m, ~Fii, wilifazibk, FHyEmEsd, G52
LA . S ZT Rm BRI

2 BT I3
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2020 4F 11 H, 7E 5 AFERisr n s (AR VA It AT e, FARE R E 3 4> 100em x 100cm Ff
77 o BT HAER IR AR R B R RS RLZ, AT IR E B . HVEYIRAE
TAEREAE & AR E IR, KRR G ISR A=K, BRERIMRE. TEFSMZL
FORJZIEIE R, HRIX =R RSB A F 48 o o BRI P8 PR S AT FR . (B D,
ZJEETHAT, P 80C RS TRE M A EE, I FIREATARE (TR, RIEMIIRESR, i
HREREMN G KR (FKR=FKEEE100%). RN, WRSBEREDLER . . £ e
17533, PRIV E SR, FHSRIT S E . AFFFTET Excel 2010 FA4-REEHE, R A SPSS
23.0 HdfE S R A AT 20 T A JAE AT Origin 2019 B fFiEAT 22

3GERE53T

3.1 AENEE

AR p LA R E BB % 5 (B 2D ik B, 5 AN SR T35 )R Y 10.98+1.01cm, LL
A BK FESTHTEYIE R R, B0 12.63+5.76cm A1 12.30+1.31cm, HJE DD #£ 54 11.30+1.14cm, BB
AN DZ F fRTEDE R, 205052 6.90£1.14cm Al 6.17+1.18cm.

fE S AMFERM ZT b, KR4 ##E LL 5 BK ZR AW E, HXHAFSS DD DZ. BB = MEAZER
©¥E, B ZT A ER: 402 LL 5 BK 2 I, DD. BB. ZT Z [ %% A# ¥, H LL. BK 5 DZ,
BB. ZT 2R E#E, REMEFERMIEZ LL. BK. DD. BB. ZT 5 DZ Z A1 E5%; JEl2Z DD 5 LL.
BK. ZT ZR#E#%, HE DZ. BBHAZEFEZEMETE X, I LL. BK. ZT 2, DZ 5 BB Z [AZRA
W%, £ LL. DD. BK. BB FmWN, NEEEDZNZREZEARDRZS B0 REERAEE, R
THRE RO SIBEEERRE, M ZT MARREEDR Z R AR

7.00 - Aa
~ Aa B RARE BENBE BEEE

6.00 -

500 f

4.00 A

3.00 1

2.00 A

JE E Thickness(cm)

1.00 A

0.00 -

LL DD BK Dz BB T

S Sample point

E2 REMEEER

Figure 2 Thickness of Falling litter

(Al ER Y A NGFRRERERARE, ARNSGTRREREE. HNERE: FA—RKES7RERERA
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B¥E, AAKSTHREERRE. TH)

(Inter-group difference *: The same lower case letter represents insignificant difference, and
different lower case letters represent a significant difference. Differin group *: The difference of the
same capital letters is not significant, and different capital letters. The same below)

LL. BK. DZ #1 BB ¥f s V& M JEA R E AP 9 RIMiRIE > 00 k)= > 812 )2, 1 DD A A
FEYINAE B, 5 AR RRE IR AR )2 200 IR AR 2 2 IR 43 0l = 3.7740.72em 3.17+0.32cm Fl
2.9240.40cm. &K SRS iR )2 R FE R /NHEF BB 2 BK (4.90+£1.47cm) >LL (4.80+1.61cm) >BB

(3.20£0.89cm) >DD (3.03£1.0lcm) >DZ (2.90+0.26cm) /iR )ZHF £ LL (4.20£2.42cm) >BK
(4.03£1.12cm) >DD (3.27+0.95cm) >BB (2.43+0.31cm) >DZ (1.93+0.38cm), ifi/&LZHF 2 DD
(5.00+0.44cm) >LL (3.63+1.84cm) >BK (3.37+£1.07cm) >DZ (1.33+0.57cm) >BB (1.27+£0.15cm)-

3.2 AEMER

AFEFE R AR EDARZ XA EEFESELNLE 3. 5 MESAEEY FHEEN
7075.73+938.51g, DD Ff A YIEEE i E, N 10406.33£3924.74g, ik BK Al LL £, 20518
8053.33+1081.60g H1 7330.33+2965.85g, ¢k BB Ffrifi 5052.00+1123.39g, DZ ¥ i & V)it H i 52,
N 4536.33+188.76g.

7E S AR ZT |, K92 LL. BK. DZ. BB. ZT ZRAWE, (H5 DD FA R B, K59
fi)/# LL 5§ BK 2 [a]. BB 5 ZT Z[i]. DD 5 DZ Z A% &AW, LL. BK 5 BB, ZT ZIAZRE W &,
fALL. BK 5 DD, DZ 2 [MWEMHZERTE R L2 DD 5 LL. BK. ZT ZR#E3#, {5 DZ. BB #
HZAERLEEFET L, 1 LL. BK. ZT 28, DZ 5 BB Z A ZF AW E. 7 LL. BK. BB FE AN,
AEEEDER ER BN RESIREEEZRARE, Foz. BERSKOMEERTEE: £
DD. ZT ZEE 2 E SR RIE LR ER %, ROy BIES B MIEERANESE, WE DZ AL,
AFREE R ERIEARE .
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14000 -
12000 1 Aa BRABE SENBE  oEEE
10000 A
8000 -
6000 A

4000 A

& B Fresh weight(g)

2000 A

0 4

LL DD BK Dz BB T

£ & Sample point
B3 AR EER
Figure 3 Fresh weight of the litter

SR EAFBEREDSEEAT N BIEE> 0 RE>RIWBE, 7538 3699.00+687.07g.
2132.53+186.27g M1 1272.93+257.78g. LL. DD. BK Al DZ £ S fHEF 5 Bk —FE, M BB £ 58 14T
Wi B RE> GRS RO MR SRR R0 B RN P LA £ LL (1398.00£959.10g) >
BB (1351.67+531.34g) >DZ (1273.33+259.40g) >BK (1107.33+216.78g) >DD (855.00+78.35g) %>
fift 2 HE 7 /& BK(2945.33+176.82g) >L1L(2734.67+1152.60g)>BB(2033.67+870.67g) >DD(1743.00+288.51g)
>DZ (1507.67+122.28¢), i &1 ZHF /& DD (7808.33+3765.85g) >BK (4000.67+835.38g) >LL
(3197.67+971.35g) >DZ (1755.33+380.94g) >BB (1667.00+274.09g).

3.3 AEYEKE

B LA VEDIAR IS 2 1 R ZE R R 2 0 SRR E UK 4. W AR, AR Sk B 5
IR MR (64.00£6.12%) >JERLE (52.65+5.08%) > RO EIE (50.81+4.88% ). FTHFEHIHTE
Yoy 2 5 K % 8K, DD BK #ll BB #F sURTVE M 2 )2 5 K BIR L, KA IE /)N, 1fii LL #1 DZ F
RIEMAR S RIEIR L, JEIEE RN,

TE S SR ZT |, K45 #)2 LL. BK. BB. ZT Z A Z R AL, H5 DD. DZ WA M2 [0 2%

FwE; F¥9@E LL. DD, BK. BB. ZT Z A ZRAHE, H5 DZFSEHEMER: BEEZE LL. BK.

681



5 )\ b E MOl AR R 2 S14 Rk L35 2237

S BN aRHME  SEHWE, DEEE

70 | A3 Aa Ba Aa

60 A

50 A

40 A

30 A

20 A

10 A

& 7KkZEMoistore content (%)

LL DD BK Dz BB T

# S Sample point

B4 FEEMEKERER

Figure 4 Water content of the litter

FAFE ST EA R Z RIS KB R R ZESR, AR A FEFRE S F— B SRR BAERRER. &
FEERDIRZ S KEHF £ LL (68.2624.47%) >BK (52.65+6.38%) >BB (49.90£10.19%) >DZ
(47.08+7.80%) >DD (46.16+7.40%) 532 B /KFEHFA: BB (68.83+1.32%) >LL (67.78+5.93%) >
BK (65.69+2.06% ) >DD (63.89+2.94% ) >DZ(53.78+8.32% ), 1M J& 12 )2 & /K R HEF M /& : BB (56.49+7.68%)
>LL (56.40+2.37%) >BK (55.69+3.60%) >DD (49.39+0.24%) >DZ (45.26+7.11%).

3.4 DAL

i LU P PRI T A 20 4y FTRT o E A RS LR 1, AR AT A, HANRE SRR S E A R, R
70.19+£5.61%, FUUER. N 17.2043.52%, FED 5 9.47£2.55%, FHAhE/N Y 3.1540.53%, ANFIFE
SUBVEA 5y ) RIS, B > RS > HoAh . MR SRE SUUT & E 4 EeHEF . LL>BB>DZ>DD
>BK, Frdi A ERAYE: RS SIS A0 P 2. DZ>BK>DD>BB>LL,ZF M AU R;
A 76 5 RE 2597 5 5 43 EeHE R 2. DD>BK>DZ>LL>BB, i =AM SR A RS ZE R B2, Hihm
B4 P N DZ>LL>DD>BK>BB, %R WAME. £ 5 MEAM ZT W, 5 R EERNEE,
B REMZAMFEZES, HAS NI E RS2 2z R E .

1 WEMAS B

Table 1 Falling ent component (%)

FE
53 I ES FHoAth
Sample
Branch Leaves Fruit Other
Point
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10. 33+10. 02 3.34+1.53
LL 6.66+2.08 Bb 79.67+12.58 Aa
Ba Ca
12.3348.39 18.65+20. 72 .03+1.76
DD 65.98+29.13 Aa
Ba Ba Ca
12.00+9. 64 19. 33+4. 04 .00+1.00
BK 65.67+12.86 Aa
Ba Ba Ca
10. 00+3. 61 66.00+£7.00 20.00+9. 54 .00+1.00
DZ
Ba Aa Ba Ca
6.33+2.08 73.62+1.47 17.67+1.53 2.38+0.54
BB
Bb Aa Ba Ca
9.47+2.55 70.1945.61 17.20+3. 52 3.154+0.53
ZT
Bb Aa Ba Ca

T R R EME £SD.

4 Pk

4.1 JEFRFE = AR AR TR DA

PRV TE P R . BRSSO REAE S PR FR B2 1 A AR MR T S (IR, 20210 AL
FITAEE 5 ANFE R 0 15 LU AR PR VD RFAIE 5 2 52 80 2R R b X BRI BRI 22 R0 ) o A [RIRE it B4 08 9 A R A L s
ZE5, AHLERAR FARBLH T AR R VA R AR

PAT& R R T, LA AR YR Va4 5 B S AR J5 o 408 TR Y AH ORI 7, N AR AS [RIAR 2R 9 5 40 s oK 5
9 5.81em, JEREBUNFER N BT SR (EE%, 2015). SENTTFAHNL, LR
YIIEIE 10.98+1.01cm, JEY)EEEEE o 70 HridlZR B v LR AR R Ve ) J2 P v O B IR = AR R A T 75 9K
R R RS, T e E AR E AR SRR, AR SR EE, I HEUR B2 T R AR AT
BURZ ) — X Bk, B SO R A BUR B AR B EAT (R . ESRZ NN IUT, mifa
WAL T BAREERAS 8RB VAR B B AR JE T N AR N TR & 4 S5

P TR S SRR T, YRR R R, L op R A R R R TR R AR 5
—NHUE B KR AR F B IX R TR A AR R, E R K BT 1000 mm, TR B A LR AR
THBK, LRRERE, RZBWOR, MdBE SHRWE KR VR, JFHREDEZRE, 5 TRE
RO ARG, BRI, JHEZR R o L PA PR T A A S R T R, 7 L K R e

VALY T, ANRVRE SO TR AL S B DA . AR ST AR T, R Ak e AR R 0 e
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BRI R A 1 EE RO, B R B TS SR R > G, 2009) . FEAHTTH,
BY Y5 ZR B LI AA MR B By, SARARIETE — B, 150 D8R B e Ll A AR VR T R R

FIAT, DR AR AR v 0 R A RO 98 ANE ARy 3 X Dy 2, R A 1 X Ot AR AR R S 0 R AE BIE T b (il
W%, 2008; FEEESE, 2012). Rk, ZEIN5RTE AR I AR VDR AE ORI 9T, 3R e psUR o M DO AR S R
BRI ALK, NN X VE DR AE T R PR SR AR AR, I DRt 7 i ey S XA A R A 3 22 4
J B P 32 it — 5 ) B JE A

4.2 BAEE 5 E A RN EERDRER ER

TR IAT B AR AR R 7 R S5 N Ja PR 20 BB . B A ARG IR W, 4 VG A () 2k
M E D BAE B I LN 466.52g/m2, KN 5947g/m2, /N 2.8g/m? (R T%, 2016). fEZAFEHLX,
LA PRI P IAF B2 Dy 3113.32g/m?,  Hae K T4 FESE N B AR AR U Ve A B P . X
JEAIAE T4 [ VG 1 9 AR AR T AR AR 2R 5 3R AN R, R B AR iRy, Rk i),
FLPR AT B TE 7t i T4 VR M B R e

T FRE ARAR T 20 A (S 2O L R TR, BT DA A A AR RV P A A 32
B GRIX =AUy o 1K =AY I S AR MRS RO M AR . Ak R bRy RS AR L T I
BEMAR . AR B e L AR AR R T ORAREE AR, VR BAFE N R R BURE . BAFER . S KERR AR,
BEMERT S EER . AR E A XS AR RERFE AR BT RRVRAS AR, VR AR, BRI AR R SRR
VR RIRIT T, 80 A< g i LU AR AR 9 DR IR 5 ] A R SR BT I AR S R AE AR AL CREHESE, 20185 EAS1E
4, 2008; RAEFAE, 2016; PRESEAE, 2016; HHEESE, 2011).

FEE AN 20 5 PR R A 0 FRAE B e, o] DU I 2 Bl AR AR SR AL R V& P 28 43 vh
M EERr (7%, 2018). FEFEAR T m L AR MRIRTE MDA /R il b, MR 2 0 R ) E RSy, XN
FHEMEMHAGSER -8 5ENEHARE ST, B8R EE LA AR & A 53 b R RSy S e
MAZEAR, B BhE A LAl 20 53 77 A P 2% -

SRS, AR o LR AR T DR IE 5 [ A BT AR R 3 DR E DO AN K, SRR 5 ki
PR B VR SR A B T P B P P () ) 9 AR AEAT BT DX Ol e XoF b, R DA 23 BT 2 i e X ) B e iR A 5 5
PR AEBEARZEAN K, BENE 51 1 [ P B bR M o8 R B X A 2 R A, B0 ) A 5 i v R A
LR AER.

4.3 AR 5 SRR AR DR E R

ANFAEBE A T AR R R AR R AR 1. BRI, A0 ZE 50 MR e e L A AR VR P R 5 4 3R AR
MIREPRAERI DO o i T A BRI AL S IOV L), BT DAAERR 25 B BN 53 S 75 AN R I e 438 SRt [X ik
AT IV R XS L 23 #T o

JNE & T P X [ 58, AR R i X O Tt X BRI, A8 M 5 2R R i XA AL g BN
DR ALk . 7E S DR ALK, ASHTEMAS (Larix gmelinii) MRIEVEPIRFAE 3 B E YD VE o0 il ik
RMFRPRERCE RS, WK ERD, Hp FEUEHHNT (Mukesh eral., 2021); FERRIHLIX, = RAL
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X FRR A BRI 1L BB (Fagus sylvatica). TEREHHTAES (Abies fabri) FIEHHEW (Quercus palustris)
HIVEYVRAE R ERDUNRTE K, Wy, I HAEWE R R IR oy 280 2o v & 5 450 7= AR g i

(Roberta eral., 2021); TEALSEPNHLIX, 74 T = AN VE VUL o3 0 A3 AGTE MR A3 (R 22 AR K, S ZL S )
YIrh RS R TR RSB HIN (Otteral, 2021); TERFEMMIX, ETHEETFMM (Eucalyptus

robusta) TATEVVFHE, KIKASTITE D FE D TEARCR AL, HEFERD, Ao Uk 3 (Ferreira e
al., 2021); TEPGARMIZRFIHLIX, 2 AT%F 3 FRAR G G R0 IR & 23 il S 57 00 BEBGHAT W98, RIVIR I

AN [R) 5 6 P R 5w AR T A (R Al R TS o R R, LR TR R £ BRI N R E R, 5 LA
FEVEYINE (Cissé eral., 2021); FERPEPHIR SIS A2 WORHINE B 4 2240 BLATBIE DX, F 76 N B3 R Bk
WY S, THRVEY AR RSP BRURVE YRR . JRTEY) C IR R IR YA I R A A
(Bushra et al., 2020),

g5 b, PR R LA AR RVE R IE S A BRI ISR E B T E R . RN R EE WA — RS
R DX ) AR AR5 90 AR R DX e LU AR AR U B DX AL T R — SR A, ARMRAESEAN IR, TS IRRAE AR
SHFTZESE; TRARRX 1AM Fh 5 AR R H X AR R AN, JEAS B b X 2 B DL A
NE, NEFRAR, AR X AR R E L, TR YRR SR BT

5 &

ARIGRI . —J7T, ANFIZE 2R A 5 S AR x o 2R o v LA PR PR )RR S AN R B s, o
1E 5 ANFERUR ZT Z A R JRAE B . i i DL B KR 2 Rk oK, TR o b7 S MR AE
FAAL, ARTERE AR PR p e LA AR VA ) R R BN B iR SRR . BK 3w DL 4 Ay
FIRHE. 53—, AR RS e LA AR TS PR AE 5 [ N AR VR DR ZE R AN R, (A S ARk
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