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W OE: LHIY RN T MREVE DRS00 e LA 1 RF Rl AR Rem, DA s LR b7 Rl . T 4]
EECELH ML WM. RASRAM . REil. FHR S HAFEH N R E AR T &, LR 1ERT AR AE
FESh SR I0 2 B TR . 13 BRI SPSS 1 Excel BARREAT /AT, RUHIRVA VIS BGHO LA b7 3 R G i A K
IsEm . DAY (1) S SRR IR IR B I R S A E BB ZE 57 (P<0.05), LT A X IEZHH DD FE Al K i
KiEE 94.67%, FRN LL FF s K F L H] 93.00%, fHR/NFA BK AR RIBIR R (71.00%). (2) BK A R F1E 5% AL
PR M R SRR 2, YIRIA R1>0.2, HRZFH. RAFFREAEAE A NARH0L #] 0.3~0.5 2 1), PRI EE T
Xt BK A mURl 7 (R R AT T S FE R, () BN B R FE PO B KR SR F R D N3 . (3D BB A RURFIEIR AR
AbFER R 22 RIUCAAAEM G AIHIER (RI=0.2), BEEWRBEMIGAR, 0HEF B A RIS AAR R, 15 20%408 F
MFIREEB N EHR: DZ P& B R IRAREAL N [RIRE R AR ER], 55 BB AFI2 DZ B siFh 11 15% R4 JF
SR IAMHIILR, 16 25%AbEE FHIHISE A BIEOR Hilh EF s LL B SRR HSR S RS RS A, 176 5%IRE
AEFE R R ZEFREHAI AR BB K (RI=-0.32), HMHIVE FHIA IR RERE,  FHLBEHE IR BE I BORE B RIS, 72 25%
W REAbFE N AN BRI HHE R . (4518 ] ik BARK. 25K S KRBV LGN G ke sy, BEEIRARMGR R EAtm
T, ARRFE SR E AT R (8N B SRS IR RS A —HER, IR RN K, HUGREK, FHHKEEKR
WRIEAAL B o

KW FEY: LRk, AR RN R TR

HE53HE $792.99 XEARRIG: A

Effects of Litter Extract on Seed Germination and Seedling Growth of
Pinus alpine

ZHANG Meng'>* ZHANG Duo'?* LU Jie'**" YAO Hui-Fang'??
(1. Institute of Tibet Plateau Ecology, Tibet Agricultural & Animal Husbandry University, Nyingchi, Tibet 860000, China; 2. Key
Laboratory of Forest Ecology in Tibet Plateau(Tibet Agricultural & Animal Husbandry University),Ministry of Education, Nyingchi,
Tibet 860000, China; 3. Linzhi National Forest Ecosystem Observation & Research Station of Tibet, Nyingchi, Tibet 860000, China)

Abstract: [Objective] To further understand the effects of litter extract on seed germination and seedling growth of Pinus
korshinskii, and the quality of Pinus korshinskii seeds. [object]] than day mountain, nyingchi nyingchi bridge town, township east
east long long bridge, card set groove, DanNian township five mountain pine forests within the sample area as the research object,

[ method] in the wild samples, back to the lab for test, it is concluded that the data using SPSS and Excel software were analyzed,
and explore the litter leaching liquid of sikang pine seed germination and seedling growth. [Results]] (1) There were significant

differences in the germination rate of different litter concentrations among different points (P<0.05). In all the control groups, the

HETH: RHEEEEREAMREET R SRS BRI E (2015-2020); PUiE R FEARMAE S B E I E S
SEIG A A AT HRITNE  (XZA-JYBSYS-2021-Y11).
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germination rate of DD sample was as high as 94.67%, followed by that of LL sample was 93.00%, and that of BK sample was the
lowest (71.00%). (2) BK sample seeds in 5% concentration under the processing of the germination index increased the most, are
characterized by RI > 0.2, the allelopathy of germination potential, germination index and response index between 0.3 ~ 0.5, shows
that this processing of BK sample seed germination under a moderate role in promoting, at the same time germination index has a
tendency to decrease with the increase of concentration. (3) There was a weak inhibition effect (RI=0.2) on the germination rate of
seeds from BB sample sites under the treatment of extraction solution. With the increase of concentration, the inhibition tended to be
stronger but not obvious, and the inhibition intensity reached the maximum under 20% treatment. The germination indexes of DZ seeds
also showed slight inhibition under the treatment. Different from BB, the inhibition of seeds in DZ sample spots only began at 15%,
and the inhibition intensity reached the maximum at 25% treatment and showed an upward trend. The results of LL sample seeds were
different from the former. The inhibition effect of each germination index reached the maximum (RI=-0.32) under the treatment of 5%
concentration, and the inhibition effect reached a medium degree, and the inhibition effect gradually decreased with the increase of the
concentration, and changed to a slight promotion effect under the treatment of 25% concentration. [ Conclusion] In general, root
length, stem length and needle length showed a tendency of allelopathic inhibition, and decreased with the increase of the concentration
of aqueous extract. However, the responses of different seeds and various organs of seeds to the extract were different. The root length
had the largest response, followed by diameter length, and needle length had little change with the concentration of aqueous extract.

Key words: Litter; Alpine forest; Seedling growth; Allelopathy; Seed germination

FRARVE P B I (T M B VR 4, e B AR AR AR ZE IR L Bk W . A B A
VLB B DA S R IR 2R S 4 Rl ( Lomaneer G 25 2002) . ARFR R T — ELZ ARAR R SR T3 1) 790 32 2 52 i R
R, NHRMEDAKRET KEM LAV, WHEARRAE . KoreE, DIEAVRSE. ik
Bt MRV EE GRS, 2016). FKARTEHT1E ARAE B Rl 58 37 b 2 A S At i F
MR T, TERMRRE i, @M THREN 2D, MR RAENRS . ZEF T EK
RO FR 355 52 0% WK T B30T £ 06 4% S5 A (B2 TV 45, 2004), R bR R R B35 6 AR bk 5 50 1) T 9 468 % Jie 15 AR v it
Bl CEIER, HAE AN E BN =AW B BRI T ARF AR B A . O IE T K
NN G TERGE TR R o FRAR A R RS R UE T MR S B AR E R TR, iR T
(RIS 6 LA AR R i s FLARH TR S . IR AR CER A%, 2010). KIHLURE XETED
5 M AL B T R E 90 25 K 40 DK TR 9 40 (PO I 9 #0407 20 A 6 | FR M ER AR KRR I B CREEZE 55
2011). FE T XHEEINHF 7T G T LA 60 4R, Hr i R 5T EWS R 785 R A4 £ K1)
S FRARTE 7T DARE K S7 258 N (B RS %%, 1985) vARFE . #EN 21 tHE UG, XA MIEEY IbE 7ot = e v iy
AR B EAUH S N(EBUHEE, 2008) AW 2. P R 7 M FE SRR T VR V54 258 AR AR SE 377
AR o T RS N (T SRR EE , 2009) 5% 8 v 40X AR AR B AR RN H T VPR o BRI (MR TS,
2016)5E NI : ik BE IR B VBT B PR B 2D R B A SR A, iR BE AR B, I A FH 2 A B sk 5 - 2
WMk, XWRAR SRS NSRS, 2015). HAT, KT AR B R0 kS5 w4 K
MR R R b, R TREY R ARG RZ S, 2011; #ZE4%, 2011). FI554(Kamruzzaman M
&, 2012). fRCGEFEFRSE, 2019). EIFRURIFE(EA MBS, 2011)% 5 H TR Z — &

EFUIE S T =S (Pinus densata) WIHFFL 1 B9 LML ETRSE, 2016). SIERHE(FA RS,
2013). KARTEHT (Mo, 1991). FARE M (8 H 3RS, 1994)25 5T, T VEYNZ BRI & LA Rh 71 & F1
Y AR E WAIRIE . BT TR YR IO LA B R ZE RS, AT LURN T SRR R
FAFRTF R B AE KA — S5, AT LAYRN 1 AR S ) =38R vt %o o L A b 7 8 R A &l 1 2B K i — AN S,

I AT DS Fob PR B VAL o 0 5 X T o Ll A AR ) BT R F A IR K I AR S B X B8, (it
A FFAE R B (Nutto L 2%, 2006).
1 BIF 5T X ML

WX AL Tt b l, HiAL T s SR B AR, R L PLOG PR, ot e A VLIRS JE T R 4
IKIE(CETCHSE, 2015) o ZDIRAIRER MR FE , RBWM I: 2H7 2R KA (Abies georgei var. smithii)
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JiEi AR (Sabina saltuaria) NNE @1 #E (Quercus aquifolioides )~ M2 =A% (Picea likiangensis var. linzhiensis)
L¥tH5)8E (Rhododendron) 55T ARAIAE I FE AR 555, 2017). ZHLIX TR R, FIHHEE 0C
LN, 7 A E RN 9.8°C, 1 HIEERIKAN-13.8 COTIREES, 2015), “FIERF/KELAE 1134mm L F,
SRR B 544 mm B (A RIS, 2017), BER) 6~9 HiEWZE, XAMIEFEK L S A2ER 80%(Tk
EPRSE, 20135 BRAEGSE, 2018). taZEhy sy 5300 m, SR AARIGE N, BFRPE3 D Ph e
W, ZRIFEDZRALIE (Warton DT %5, 2006). [FIF, (il iEXS A A K IRIEIE, <% EEZEE X
(6~9 H) FIPa RAZ IR (4 4R5E, 2013), HEHL YRR R KRR, 1995; THREE, 2013).

2. W I T

2.1 BFONERAE

FE SR S 035 o LR o 7 () SR AR AR VR I OB o SR b1 B 1) A 7 T LU RA o 7 R A 3 ELER SR 1
RITTFZH, AR AERER 10 HRZE 11 AW, A RUESE 20 BREER, &ERREER FIH 10~15 &
e AERERIBRA . SR AU PEA BRI S LRI HIIX (R 1D, FEFHH ML AR Z
RAGHRAM BEXREHE. FHRZEE, FeamilcE e i al s s a7 & M.

R 1 RREXE
B W% FHRE FUBE W

K&t B Yefir & B
e (m) m (cm) (m) 4 .
$7F*$E$)}(*7Fﬁ(LL) 2903440°N 3200 180 I3 15 322 15 0.60 0.45
4 4 0 0 . . K
Bialiies 9403035"E
29056'53"N
R DD 2600 300 R 50 223 9 0.75 0.70
RAKHROD) 94047'43"E =
29045'19"N
BEXKEHBK 3100 1640 100 35.1 13 0.65 0.50
BEEXKEHEBK) 0401357"E 3]
M\ 29026'37"N
RS FIb/N 2900 3000 53] 50 20.7 10 0.50 0.55
(D7) 94043"22"E
"X % 29034'17"N
EEXEEL 3000 1800 I3 200 37.4 19 0.70 0.60
(BB) 94022'25"E

JHIE R AR TAR B B AR = WA S B 2 TR N, K TITE B IR 255 oy =28, 73 R IZ AR5 i
2 R KIRZ R, X = AR b 3 IR R, REE I 5 e N B B RN b id
Hp, BRRINERX S =AZER, BHEYSEIZE, 8 REYRZ A BB IR, Ok AR,
B A

2.2 ENE

221 AEMKE LS KZRELE

A Bt 2% FH B v LLAR AR S PR P, AREURVE ) (B M R=EF SRS 80 g FRHIEY)
BEWEZ JETSGHT M, N 1L RIZRTRK R SEI5], JRHEREAL, fE=IR T BEIRHE 48 h, 751X A [A) 75 2 A &
R EIE Y, 48h 2 JaH 4 |22 AL IEFVEY), 15 80g L 1IRIRTR, RIE W E 6 MHE 0 G, 5, 10,
15, 20, 25 g L'!, HAEEEE 3 REE, SR 30 Bifh 1.

222 F FERGEF

IEHL 5 ANFE R S N — U LA R T, IR 240 SR, EXTRP TR I AT AR, 1R
JBAE 0.3%KMnO4 ¥ H 5 min, FZEMR/KK VH 83 5 IR FIE BE T1%, IR LRIV 2538 o1 /N B 40 1R D8 2 i
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JE, R 30 RiR TN FRILE, EEEIANE, BRI K/NNER 9em, T EH 4 mL KRR
W ZEIEAC, ST A IR, M3 IRE SRR, 75N TR 87T, BN 25C, KR
9 8h, BFKE 24 h Be— VUK, FRIMEIC AR K KR 5.

PAFR TN N AR M RN — R, MR ZFIG 0L, Ho A R ZEbR a1 By DA 1 IR AR A
AR 1om K& UL Ey#E, WiES: 7d M7 o R EF SO K RIS AR . ARG WA R TR ik B =
PRGN, MR AR 22K B R, RERAESN 7S CRAE PR EE, R R E

2.3 iHEAR

PAAKIEAE FH i 3% 46 50 (response index, RIS SALBAE FHIEE 58 4 T>C, RI=1-C/T; K T<
C, RIET/C- 1.

X, C R HRE, T NbF{E. RI<O NHIER, RI>0 NfEdEfEH . BARIKANRIZ1EH R -
IR1[<0.30, 5 /FEH;: 0.30<[RI<0.50, T%54FEM; |RI>0.50, HiafFEH .

2. 4 HiRALIE

FH SPSS24.0 HEAT I/ ¥4 7K IR AL B 200N 1 B[R] 25 5 7243 #T(One way ANOVA).

3 AR5

3.1 FEIREREAEMK RGN SR F & F R

RATE KRB AL B a2z hr 1l 5 AN RIS R, SRFCH R85 K sz, HARS2 e R W&
20 SFE R AN R JE 3 DR FE IR R S I AEE R 2 R (P<0.05), H X B ZHrh DD A sl A R i
KEE 94.67%, FLUCON LL B S B RFRIEF] 93.00%, /M BK A5 71.00%. BK K p A 718 5%IKRE
AEEE R % R ZEFRAR IR 2, ¥RPUN R1>0.2, HR 3 K ZFFa B4 BAE F i N 48 $0A %) 0.3~0.5 2
), 6B UL AL ER % BKFE SRR (08 R B SEam FE I R g R L TR o 5 R 8 1) 38 K 2R a0 ek s
[ . BB A mMh T ERSER AL B N R 28 2R IMONAEAEM S HHIER (RI1=-0.2), FEEWEERIER, #
Hil/E A B R A E BB R, 75 20%A0 3 N #H SR B A B K s DZ P T % i R Fabn E AL HE R RIFE SR
BABEHANHIMIER . 5 BB AFRIMZE DZ SR T1E 15% F A FF6 HIIHIIL R, 75 25%A0 3T #ii i 5:
FEIAF K HIEf s LL A S 7RI RI4E R ERTE ANE, 16 5% A EE R 5% & 28 fa £ im0
FRIL B K (RI=-0.32), $Mfi/E AR b SRR,  HLBHAE W BESE KIS SR B #T K, £E 25%KR B A
HN AR HEER . AR DD FE AR S IR EEACEE T RIS AR & T8, & REAIL R RI
FEARRFEAL

K 2 WEYKBR EZhm AR TR M

KRR RERE KR RI REH RI REFIEH RI
0 71.00£6.66ab 45.67+2.19b 28.08+5.11b
5.0 88.33+1.20a 0.20 81.67+2.96a 0.44 40.27+1.46a 0.30
BK 10.0 81.33+7.22ab 0.13 63.3310.37ab 0.28 28.14+3.37b 0.01
15.0 66.33+4.91b -0.06 46.67+2.03b 0.03 21.82+0.84b -0.22
20.0 61.00£5.86b <0.14 51.00+£9.17b 0.10 23.95+2.43b -0.15
25.0 75.67£6.39ab 0.06 66.67£6.57ab 0.31 30.42:4.59ab 0.08
0 94.67+2.40a 94.33+2.19ab 67.80:£2.39ab
5.0 96.67+1.20a 0.02 96.00+1.15a 0.02 69.96+2.32ab 0.03
D 10.0 97.33+1.20a 0.03 96.33+1.76a 0.02 68.87+1.19ab 0.02
15.0 88.33:0.88b -0.07 87.00+1.15b -0.08 63.03+1.65b -0.07
20.0 95.00+1.73a 0.01 94.00+£2.31ab -0.01 72.90+2.81a 0.07
25.0 95.00+1.52a 0.01 89.674.10ab -0.05 68.150.83ab 0.01
0 85.67+2.96a 64.33+4.67a 39.49+2.96ab
5.0 75.33+2.91ab 0.12 71.00£3.61a 0.09 48.33+6.93a 0.18
10.0 67.67+2.91b -0.21 59.00+7.57a -0.08 37.97+1.31ab -0.04
BB 15.0 67.67+1.20b -0.21 57.67+2.33a -0.10 34.91:£0.29ab 0.12
20.0 65.33+1.20b -0.24 58.00+1.00a -0.10 32.08+0.53b -0.19
25.0 78.67+9.77ab -0.08 76.67+8.82a 0.16 43.70+5.42ab 0.10
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0 85.33+2.33ab 79.00+4.93a 50.33+5.32a
5.0 90.00+1.73a 0.05 76.67+6.67a -0.03 40.79+3.73a -0.19
10.0 85.33+6.23ab 74.00+7.57a -0.06 42.51+2.89a -0.16
bz 15.0 67.67+5.61b -0.21 63.00+5.77a -0.20 35.35+3.47a -0.30
20.0 81.00+4.93ab -0.05 79.67+5.24a 45.95+5.80a -0.09
25.0 66.67+8.82b -0.22 58.67+8.10a -0.26 39.50+7.10a -0.22
0 93.00+1.73a 86.67+2.03a 64.97+3.26ab
5.0 74.33+3.84b -0.20 65.33+2.33b -0.25 43.88+1.62c -0.32
10.0 82.00+6.11ab -0.12 77.67+5.61ab -0.10 56.48+4.46abc -0.13
L 15.0 87.67+3.93a -0.06 82.00+7.77a -0.05 62.18+6.98ab -0.04
20.0 88.67+2.96a -0.05 85.33+3.93a -0.02 54.44+1.81bc -0.16
25.0 93.33+1.76a 91.00+3.21a 0.05 68.68+3.47a 0.05

TE: KM LSD #HATr 200, BlaFon PHEHsE R, F—SIART R R ZRAEASI AR (P<0.05). TH

3. 2 )AEMNRER AT S LA E RIS KR

ML A BT AR KR A SR T KRR B A K R (3R 3) . HRER 3 RTAT, Bk b
MK 22K BRI AR R S, B RSSO B R BTN R, (RS R SR LR R
(1) &N B AR BRI S B AN —FE), MR N R, HRGRA K, KB AR R BEAR AR

BK ¥ 5 #y i PR B IR S0 P2 AR A S AR R B AL BRI R, HARKAE 15%IRE KB i, i)
RMREHE (RI=-0.21), JGBEE RSN R, 16 20%A40 BN AR BERCR FH7E 25% A0 AR 0A B B KAH,
HitFm ERSfES, HaK. St KEREEEK BRI IHEIER, EREZE R TGHE
Ak o JHIEYD KNS DD iR AR, e K BE S R B K E R A K ds, {H RI<0.30
TERES. BB FEARIFBONRFIR, Bl KR A P AR K R U e 3 M (5 00, 76 S%A0EE AR
KALFE IR B hF (R1=0.26), S ek Fz ik > HAE 15% 40 IS G IR R, 2K, £
FAE 5 B S IR (2 gk Bl S R W . DZ A RSl Fa br SR SZ F Vs iR S am dl sz e, HARAC B /K IR Wk
FEE 1 1 52 A SR A I 52 e B 9 BH IR, 7E 15% Ak IA ) A 55 5 BE 14 A F (RI=-0.41) SR I FI I 80330 T B
T 25%40 RI (EEEEE, AN IERMEHAES, R A KREHKBH RN . LL FES R K.
R BRI FR I R A, LR A KRR B R R s, (RLRIE RI ¥R 0.30, Frbh
TEHEE IR 2

£ 3 BEHEYKEBT R ARG KRR

e REWRE R RI [ESS RI S RI
0 27.18+2.48ab 31.29+2.73b 15.32+0.86b
5.0 23.28+2.67ab -0.14 32.25+1.28b 0.03 14.03+0.34bc -0.08
BK 10.0 22.25+1.32b -0.18 26.17+1.81b -0.16 13.07+0.40c -0.15
15.0 21.41£2.19b -0.21 27.60+1.95b -0.12 14.24+0.70bc -0.07
20.0 30.49+2.53a 0.11 45.05+1.85a 0.31 18.18+0.46a 0.16
25.0 27.99£1.72ab 0.03 26.87+0.88b -0.14 12.70+0.78¢c -0.17
0 37.52+1.86a 40.62+3.59 17.89+0.84
5.0 36.16+2.04a -0.04 43.28+1.51 0.06 18.83+0.71 0.05
D 10.0 36.08+2.37a -0.04 38.65+2.19 -0.05 17.54+1.15 -0.02
15.0 22.82+1.87b -0.39 42.70£1.54 0.05 16.39+0.60 -0.08
20.0 33.11+4.01a -0.12 44.27+2.10 0.08 18.43+1.49 0.03
25.0 39.81+2.85a 0.06 41.01+2.41 0.01 18.20+0.70 0.02
0 26.52+3.28abc 35.25+1.63ab 16.37+0.66
5.0 35.86+2.43a 0.26 39.19+2.60ab 0.10 15.77+0.80 -0.04
10.0 31.72+2.35ab 0.16 39.92+2.63a 0.12 15.92+1.43 -0.03
BB 15.0 26.20+3.31abc 38.2443.01ab 0.08 18.65+0.89 0.12
20.0 20.76+3.42¢ -0.22 34.374+2.49ab -0.02 15.69+0.78 -0.04
25.0 22.20+3.02bc -0.16 31.05+1.72b -0.12 15.93+1.02 -0.03
0 39.68+2.14a 43.76+3.98a 20.12+1.47a
5.0 33.52+3.94ab -0.16 42.53+2.67ab -0.03 17.56+0.63ab -0.13
bz 10.0 24.60+2.61bc -0.38 42.93+2.77a -0.02 16.24+0.71b -0.19
15.0 23.40+2.34c -0.41 36.71+0.83ab -0.16 16.79+0.57ab -0.17
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20.0 33.66+2.66ab -0.15 32.48+4.15b -0.26 18.56+1.59ab -0.08
25.0 37.13+2.17a -0.06 39.18+1.61ab -0.10 18.89+0.85ab -0.06
0 30.59+4.09 32.75+1.94 16.28+0.48
5.0 36.45+2.07 0.16 35.07+2.57 0.07 17.38+0.53 0.06
10.0 27.45+1.65 -0.10 37.45+1.30 0.13 16.02+0.82 -0.02
L 15.0 37.27+2.40 0.18 41.75+2.44 0.22 18.69+1.10 0.13
20.0 30.88+3.47 0.01 44.44+1.53 0.26 22.11+1.38 0.26
25.0 33.03+3.59 0.07 43.74+1.71 0.25 19.83+1.09 0.18

3. 3 AR RRN S LA E Y ERI R

PRV 7K BN 4y v A A s ] DS I I 4w L T R SRR S, vl R i A
TRR AR 4, ST RIRTAEA IR AR BT, &R AT YRR b A —, (HRZ
HoL R RILINHIBLER -

&y v fief B0 ZKIRIBOAR FEAR A i B R . BKRE s AE 10%40 BN 4] HOR A B ok (RI=-0.31),
J& T s EE A, FRE N TR R ECE 28 0.54. DD Zhpglie s . T 532 KR
BAERITINHEIER . 0%~15% 40BN B ] R ECEHT TS B HOE (RI=-0.2), BEE IR GRS KA
HIRCRIT IR RS, 25%IK FEALEE N S AL R B AR M (R1=-0.05). DZ gl E L& % 5 DD A
AL, Bl IR AR B (R K TRIAE R B N S 1t Ja 2 2E RO AR 00 SRS TR AU BUAE 15% 40 BT (RI=-0.27).
BB # 55 DZ Ff 1 S KIR UK BER M KR BN e 28 A, BB A m fabn 32 B db 1 g, 5 %o abst
T RRREE I HROK (RI=-0.1), LL 5§ AR SRR BUIK BRI 8., B B IR ARG P 1 K 2 fie A
FHERSR, 7E 25%40 3 R Bk Bl KME (RI=0.36>0.30), J&T 4550 B2 (e HEVE

R 4 FEREYKBBT = LA A Y B KR

T RIR RERE & FU/mg RI T FiE/mg RI EF/mm RI
0 40.56+3.21b 5.16+0.65b 0.91+0.03a
5.0 30.41+2.54c -0.25 3.84+0.53bc -0.27 0.84+0.03a -0.08
10.0 28.06+1.57¢ -0.31 2.40+0.32¢ -0.54 0.87+0.03a -0.04
K 15.0 30.63+2.21c -0.25 3.70+0.30bc -0.29 0.81+0.02a -0.11
20.0 53.59+3.37a 0.24 7.36+0.22a 0.30 0.91+0.03a
25.0 31.24+1.96¢ -0.23 3.22+0.28¢ -0.38 0.83+0.03a -0.09
0 54.34+1.97ab 6.18+0.41b 0.89+0.01
5.0 55.69+2.86a 0.03 6.92+0.37ab 0.10 0.90+0.03 0.01
10.0 46.49+3.07ab -0.14 8.49+0.99a 0.27 0.86+0.03 -0.03
bp 15.0 43.73£2.41b -0.20 6.12+0.44b -0.01 0.88+0.03 -0.01
20.0 52.08+4.79ab -0.04 5.96+0.78b -0.04 0.90+0.02 0.01
25.0 51.63+3.41ab -0.05 7.03+0.43ab 0.12 0.89+0.02
0 47.86+1.80 7.2140.35 0.93+0.02
5.0 52.96+2.19 0.10 7.2240.19 0.92+0.03 -0.01
10.0 51.13+4.39 0.06 6.37+0.66 0.12 0.97+0.06 0.04
BB 15.0 51.69+2.92 0.07 7.17+0.33 -0.01 0.91+0.02 -0.02
20.0 43.32+3.89 -0.09 6.20+0.62 -0.14 0.91+0.04 -0.02
25.0 43.56+2.38 -0.09 5.69+0.46 -0.21 0.95+0.02 0.02
0 57.21£3.07a 7.30+0.42 0.94+0.03
5.0 48.79+2.37abc -0.15 6.80+0.24 -0.07 0.79+0.10 -0.16
10.0 48.66+3.73abc -0.15 6.77+0.44 -0.07 0.90+0.02 -0.04
bz 15.0 41.79+1.88¢ -0.27 5.90+0.55 -0.19 0.92+0.03 -0.02
20.0 45.20+3.20bc -0.21 6.01+0.52 -0.18 0.88+0.02 -0.06
25.0 54.29+3.36ab -0.05 6.52+0.37 -0.11 0.92+0.02 -0.02
0 38.88+2.22 5.69+0.36 0.84+0.02
5.0 51.27+1.44 0.24 6.50+0.41 0.12 0.93+0.02 0.10
L 10.0 46.71+2.52 0.17 6.01+0.30 0.05 0.90+0.03 0.07
15.0 52.67+1.92 0.26 6.74+0.33 0.16 0.83+0.02 -0.01
20.0 59.26+2.52 0.34 7.40+0.28 0.23 0.86+0.03 0.02
25.0 60.83+1.55 0.36 8.53+0.32 0.33 0.89+0.02 0.06
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4 PhgHEe

MR EEDEEARM ISR Pl 2 X EBEER, BT REDE S e, &Ko, FikaT
PLEE M % RN BE B 4% A7 % 7K 43 (Cole Rebecca J 25, 2016). EEWE FRAELE MR 28], 8% T
X IR EGFRRE, AT T g B i R U R R K A R, ALK ()R AR A 2 R AR
PRIETE A0 SH RS (PN TIAFSE, 2000). BRAMRARIETE G0 T MRuh R Z AR, D4R T Mk IR 12
WMRKFUEE 5K 2R &, I HRAR M — 0 A i AR, AT 2 2 % T IR Z /K 01
WA, FTDAR R R 2 AE BT AR T 358K 43 U 2Rk 5 /KRR 77 7 T ke B EAE (R IESE, 2003). #%
WAL o] UM IR AL E F=5, EAME N EE MR R IR, ERMAES RAE NPT G 2 Y
IR AR, R AR CRIFERARAE = 0 . BRMORIRTE BT . R LI WA 5507 T ¥ k15 25 LA
A

ARG IR FARIRBE = AR T VE AR 5 WIS ASIR B A P o) vy LU RA ot -1 R ANy A0 K (g 1 2R
B, ARFRW: Prax A DD AR ET KRR K, 158 94.67%, /MR BK FE, N 71.00%: BK
FE A TIE S%IRE A N IR R EROR, KEFFREAL B g R FE BOA £ 0.30 2 8], 7EHL A KA
AEVRETTTH, SRR AR 2 WA B BT, UL ARG 5%k B RTE Y KR
X BK A U R R SO R Bl DD 5 BB FE il FIE IR AL N IR SR bn . A AR KR AR LA
LA A SRR YA IR MEIE R, BB FE AU 52 KR A0/ FH B 5 — 28, iy DU E R 5e IS /K
TR 3 RO B . DZ BE SR FRONERIR, B ER A K R A R R B S iR e A, 0~15%
TR AL BN HOHIAE FH W K, 15% 403 T /e 8 B K AE, 20%~25% 3K FE AL B T 41 v % T A (1 4k
SR R A B IHEIE T 0, AR NIREER IS, BN DZ B SR A KRk IR Rk 3,
ARG RIS — P IESE . LL M SRR AR BRI A KRS DZ AHBMEARAEF, LL fK %
R YR SRR IR WO B TR B K, 25%IK AL FE R % A B R BB AR I A R B e k1
HONE KA, RIS AR A SIS BT /KR R B R P R R a5 LL PPt R BIRE, AL G54
UESZ AR B
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