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Abstract: The adaptability differences of six vines plants under different soil thicknesses were clarified, and
the dominant species resistant to thin soil or thick soil were screened out, which provides scientific selec-
tion and soil thickness basis for artificial vegetation reconstruction in mining area, and improves the effi-
ciency of ecological restoration. In this study, six vines plants (Parthenocissus quinquefolia » Pueraria
lobata » Hedera nepalensis, Campsis grandiflora , Mucuna sem pervirens » Parthenocissus tricuspidata) in
the mining area were used as experimental materials. The differences of leaf functional traits and nitrogen
and phosphorus nutrient strategies of six vines plants under three soil thicknesses were studied. The inde-
xes of six vines plants were comprehensively analyzed and evaluated by principal component analysis and
membership function method. The results have shown that, O The growth of Parthenocissus quinquefolia
was the best when the soil was 20 ¢m, and the growth advantages of Parthenocissus tricuspidata and
Campsis grandiflora are higher when the soil was 40 cm, while Pueraria lobata , Hedera nepalensis and
Mucuna sempervirens showed better adaptability and growth advantages when the soil was 60 cm. @ Par-
thenocissus quinquefolia and Campsis grandiflora augmented root investment to enhance nutrient acquisi-
tion at a soil depth of 20 cm. Conversely, at a soil depth of 60 cm, they shifted towards increasing leal bio-
mass to optimize photosynthesis. Pueraria lobata and Mucuna sem pervirens demonstrated higher biomass
accumulation across all soil depths, suggesting strong adaptability. Moreover, Pueraria lobata and Mucu-
na sem pervirens adopted a“fast investment-return” strategy at a soil depth of 20 cm, characterized by a
high specific leaf area and low leaf dry matter content, which facilitated rapid growth and resource capture.
In contrast, Parthenocissus tricuspidata and Hedera nepalensis tended to follow a “conservative” strate-
gy, featuring a high specific leaf mass and leaf dry matter content, thereby enhancing tolerance to nutrient-
poor environments. The growth of all vine plants was nitrogen-limited. @ Different vines plants exhibited
distinct nitrogen and phosphorus absorption and allocation strategies at varying soil depths. Parthenocissus
quinque folia displayed prominent nitrogen and phosphorus absorption in stems and roots in shallow soil
(20 cm), while Pueraria lobata and Mucuna sem pervirens showed significantly higher nutrient uptake in
all organs in deep soil (60 cm), reflecting the nitrogen-fixation advantage of leguminous plants. Overall,
vines plants adapted to different soil thicknesses to improve growth and competitiveness by adjusting
biomass allocation, leal morphology, and nutrient uptake strategies.

Key words: vines plants; leaf functional traits; leaf economic spectrum; thickness of covering soil
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TR 56 b 7 F VL VG A B AR T AN L X U 1 & rh Ik B R X, M B AR AR 27°36'N, 114°50'E,
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RN(P)U=RN(P)C X RB (10)
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Bt SL/ LB/ SB/ RB/ TB/ LMC/ SMC/ RMC/
KRR
5[ m g g g g i % %
20 cm T 3.0310.24Aa  1.74£0.09Bc 8. 13£0.02Ba  29.81£0.50Ab  36.49£0.69Ab  66.99£0.50Bc  54.03%0.34Cd  43.65£0.05Cf
B 0.7740.04Bb  2.1140.06Ch  4.94=0.11Cc 3912404182 46.1720.58Ba  73.1150.29Ba  64.37+0.12Ca  58.990. 37Be
BEE 0.1440.01Cc  L17+0.09Ad  0.4720.03Bf  5.16=0.03Be  £.80+0.13Be  57.78+0.13Bf  56.81=0.24Bh  60.850. 15Ah
"E 114£0.12Bb  2.0240.16Cc  5.73+0.26Bb  22.9440.07Ac  30.69+0.43Bc  61.75+0.27Ad  48.41+0.27Be  57.13£0. 19Be

FHR Mg 2.8310.13Aa  2.854£0.05Ca  3.45£0.02Bd  17.28+0.04Bd  23.58L0.11Bd  69.37£0.30Ab  64.1740.43Aa  62.57£0.23Aa

el & 0.2340.01Bc  0.3440.03Be  0.99£0.05Ce  1.65+0.18Bf  2.98+0.25Cf  59.4240.17Be  55.1940.28Bc 58,1420, 15Ad

40 em A 0.9520.04Bc  1.41£0.12Be  5.37£0.15Cd  8.09£0.09Bd  14.874+0.35Cd  62.82+0.28Ce  55.1740.21Bc  61.7140.43Ab
Bl 0.48£0.02Bd  8.76£0.13Ba  7.93£0.05Bb  29.49£0.13Ca  46.18£0.27Ba  75.14%£0.29Aa  69.61£0.47Ba  63.86L0. 35Aa

FHE 0.30£0.01Bd  1.2140.17Ae  0.33£0.00Bf  2.84£0.08CI  4.37£0.23Be  55.15+0.22Ce  55.55+0.38Cc  37.8840. 36Cd

wE 2.17£0.25Aa 4.97£0.03Bc  6.8840.03Ac  20.36+0.08Bb  32.21£0.12Ab  58.8420.31Bd  59.47£0.42Ab  57.33%0. 43Bc

""" LY 0.5340.01Bd  5.53%0.09Bb  3.37£0.05Be  11.664+0.15Cc  20.56%0.30Cc ~ 66.96+0.19Bb  59.0340.45Bb  63.27+0.37Aa

Jeis L7440.05Ab  3.4340.08Ad  10.70£0.24Aa  7.1740.11Ae  21.31+0.41Ac  52.19£0.28C1  50.23£0.25Cd  57.0240. 35Bc
60 em Hnk R 3.21£0.30Aa  2.75+0.08Ae  21.08£0.07Aa  7.84%0.13Bd  31.67£0.23Bc  73.46%0.24Ab  58.10£0.38Ad  56.9840.21Bc
Bk 3.3240.47Aa 17.07£0.12Ab  19.69+0.13Ab  93.7840.40Aa  130.5340.65Aa  75.41£0.42Aa  74.1240.27Aa  49.08£0.28Ce
THE 0.35£0.02Ac ~ 0.7840.09Bf  2.2740.13Af  3.72£0.09Ae  6.76£0.25A1  67.26+0.26Ad  59.49£0.31Ac  46.51+0. 04Bf
®E 0.92£0.04Bc  8.0240.16Ac  2.8140.09Ce  9.534+0.11Cc  20.3740.18Cd  41.70+0.34Cf  60.6140.29Ab  64.12+0. 30Aa

MR 3.0340.16Aa 177140, 14Aa  14.10£0.09Ac  31.74£0.20Ab  63.5640.41Ab  64.9640.21Ce  59.8520.13Bbe 59, 96+0. 09Bb

JEIE 1.9940.19Ab  3.68£0.22Ad  6.93£0.26Bd  1.58£0.13Bf  12.20£0.61Be  68.4240.44Ac  60.50£0.26Ab  55.5140. 13Cd
F R LR 56.36° 7 270023777 280212777 23972597 11697.537 77 1774787 850,907 7 862.13° " "
BLERE 65.957 7 4819217 5222547 7 4497007 BROLTAT T 220,977 T 396787 59.04 "
BUREXELEE 36,46 927,547 1425 74T 121847 31405677 53mLTTTT 136,97 T67.63"° " "

Hooxoe x B p<0.000 ERAGIHEL FOUENTHELREE". KEFHERR R AEIER R LR NG E A28 X (p<0.09); NFFBER
R AR T L T ERRA RN (p<0.05), SL RFELK; TB RELEDE, SMC RELE K%, RMC REREKE, TR,
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I % 2 AT, AR Bl 28 R R H 5 B R ) 5 A G 45 T T g PR HE AR B AE AR W R R, BR LSF
Hb, B R EEXT A U D R v AR AR AR B A A e, A LA LP . LL. LSW RILSD Wi + )%
JE R 3G I e RS ¥4, {2 LSF . SLA f1 LDMC 52 M ; A0 LST BEE + J5 5 /Y 386 fin i 385 . 55 e e 7
FJEEE 20 em N LA LL . LW J SLA Y& 2% T HAh 5 FiAi Y. HIH LSW M LDMC 25 % T H A
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69. 1320, 26Ac
158.3020. 14Ba
211720, 24Be
52,850, 2084
§7.7510.32Ch
12.09£0. 28

41.3720. 24Bc
1454140, 30Ch
21,0320, 24Be
12,5420, 30C
234.08£0.59Ba
34.38£0.39Bd

69. 850, 47Ac
242.89£0.26Ab
314040, 39A1
60. 6920, 16Ae
216.04£0. 83Aa
66. 80%0. 42Ad

13293877 "7

39088.73° " "

12856.28" " "

68. 0943, 60Ac
116. 4314, 66Ba
29,480, 96Bd
§8. 27+ 1. 86Bb
1220742, 98Aa
23,004, 36Bd

39.33£3. 96Bcd
97.92£4.31Ch
31,9923, 99Bd
50.37£3.39Ce
133. 7347, 76Aa
42,6144 14Ad

65. 651 16Ad
148, 04£4. 11Aa
422911, 68Ae
115, 2424, 25Ac
128, 7345, 05Ab
44,6020, 87Ae

333.81° 77
62,987 7"

163" "

11.78£0. 46Bd
214140, 87Aa
6.3040.52Be
16.85£0.71Ab
14,62£0.27Cc

5.69£0.75Ce

9.29£0. 24Ce
1. 74£0. 85ABb
6. 76:£0. 70Bc
6.83£0.60Cc
16,12+ 1.478a
8. 8140.86Bc

14,9920. 61Ac
18. 680, 46Bb
130240, 78Acd
10.0620. 65Be
51.06%1.51Aa
12.08£0. 45Ade

9829777

VARV

122,03 "

8.9740. 33Ch
117020, 41Ba
4.80£0. 34Bc
8.9620. 08Ab
9. 1820.45Ch
£.19£0.12Cc

6,930, 27Bc
13.7820. 38Ab
3.0720. 26Bd
3.7220.35Cd
18.80= 1. 07Ba
7.6140.31Bc

10.26£0. 26Ac
14,760, 22Ab
6.57£0.13Ad
7.4720.25Bd
22,9221 04Aa
9.5240.23Ac

303,977 "7
L3

46,497 7"

1.3340. 31Aab
1.95%0.17Aa
1.19£0.30Ab
2.0310.02Aa
1.68£0. 06Bab
1.5240. 23Aab

1.3620.27Ab
1.3140.27ABb
1. 08£0. 30Ab
18520 09ABb
7,440, 64Aa
1.51£0.20Ab

1440, 13Abe
0. 7320, 34Be
2.00£0.15Ab
1.32%0. 25Bbe
6.5820. 66Aa
12420, 37Abe

BT

0.82° "

19.28" " "

0.190. 02Babe
0.15£0. 01Bbe
0.3120.02Aab
0.090.00Ac
0.07£0.00Ce
0.36£0.13Aa

0.36£0. 06Aa
0.1940.02Abc
0.28£0.06Aab
0.0620.01Bc
0.1740.02Abc
0.25+0.05Aab

0.20+0.01Bb
0.14£0.01Bc
0.2220.02Ab
0.06£0.00Be
0.2120.02Ab

0.4240.01Aa

17.16" " "

0.55ns

266" "

159.53%5.55Ch
240.09218. 78ABa
100.50£5. 54Be
168. 017, 42Bb
110.00£3. 60Ce
54,6313, 38Bd

252.4173.89Aa
208.91£1.10Bb
109. 72£1. 98Bd
105, 07£1.12C4
182.1745.78Bc
12,37 1. 46Be

198. 776, 98Bb
210.10%8. 44Aa
1569710, 42Ac
211.75£9.25Ab
224.63216. 90Ab
206.79=11. 32Ab

100317 " "
118,207 "7

uytt

6. 2810.21Ac
£.2210.32ABd
10.01£0.53Ab
3. 9820, 27Be
9.1120. 30Ab
18,452 1. 17Ba

3.96£0.06Cd
48140, 26Acd
9.12£0.17Ab
9.5220. 10Ab
55020, 17Bc
23.6620.79Aa

5.04£0.17Bb
3.71=0. 11Bc
6,430, 46Ba
4. 7420, 21Ch
4,500, 33Che
4,87+0. 28Ch

86,9077

116777

8,557 "

1.380.04Ac
1.1320.02Bd
14520, 06Ac
0.91£0.02Be
2.0120.01Ab
2.8420.11Aa

0.65£0.04Bd
1.4020.01Ab
1.5020. 09Ab
1.3620.02Ab
1.1140.01Bc
2.66£0.09Aa

1.3740.07Aa
1.17£0.01Bb
1.20£0.05Bab
0.33£0.03Cd
0.87£0.09Cc
0.97£0.04Bc

181.86° " "

0714777

o
b=

31,3120, 92Bb
211011 20Ac
40.90£0.73Aa
39.49=1. 31Ba
31,2220, 58Bb
39.3522.02Ba

38.16£1.47Ab
25,5411 14Ae
37.83£1.05ABb
11.1220. 08Bb
33,1220, 95ABc
41.11£1.70Aa

26,920, 34Cc
24,1420, 68Ac
34.77=1. 21Bb
58.7742.91Aa
34,2820, 87Ab
33,3920, 99Ch

R
5137

wur

Hooryw e, e BHERRE p<0.05, p<0.01, p<0.001 ERFEIFE L. i FAE p>0.05 ERELIHFEL TH.

2.3 BAEYEARAELEELAETEABESPEBSTENRKENER

FH 2% 3 AT, AR B IS T N O 5 JRE R Y 38 B AR G 45 TG W 5 43 0 T AR AT 8 A 38 AF AE A b 3 R e
Bk LPC 8b . B3 4 J5 B X 2% WA B 57 43 3 IO RRAE R bR S A7 E W 52 e, ot M 9 SNC . RNC B3+ )8
AN R 2 R B AR RPC WA TR FE R 3G 3 m s % & #en) LNC M LN /P W7 + 2 2 /95
Bl B8 H) SNC, SPC I RPC B R nmi g n, (A SN/P M RN/P JRZ; & & Ml
SNC. RNC. SPC M RN /P K& TR 8 & 8T TCIL R LNC F1 LPC BEAT 1 5 B (% 5 hn 2. 3%
27+, (A RNC )5 Z M, TEAFE R T AR EAEYE LN /P FYEART 14. 00 mg/g. 78 1
JERE 20 em &, M HIERAY LPC A SPC ¥ W 2 5 T HAWEEAMEY) ; ¥ HFEBER LPC &I%; JRILER
RNC FfIRPC ¥ B R Z e T HABBEAR Y ; %E R LNC, SNC, RNC., SPC, RPC fILN /P %%, 17E%
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HJEE 40 ecm T, RO HIE ) LNC FILN/P 2R m T HMBEARY ; BB SNC im; BEW
SNC fIRPC ¥ @ Z L FHMAMY . A LPC & TRINEM 3 M8 B8 & . A8 LEE 60 cm
T, HAHHLER R SNC. RNC. SN/P M RN/P B AR T AL A Y BN LNC. & & K 1
SNC. RNC. SPC., SN/P fIRN/P VI RJCIER LPC, RPC )& 2 & T HAbpE AR Y .

MR 4 a0, R R R R AR AR RN R () A JRE T e A ) 45 50 A R 7 A W A
WEEW, EELEE 20 cm F, HMHEEE SNU, SPU., RPU Ml TPU Y5 B Em T HMBEAEY ; &
e FVH RS BRBE Y LNU 508 . BHERY RNU F TNU ¥y @ T HALBEA A Y 5 % & B FIC 1L E Z 48 bR 3
BAK, H TNU Fl TPU BT HoAl 4 FhgEARY) ; LPU B A T M8 . B0 . w2 AR & TR .
RPU A H M- H88 F B e A X 8 i, fE78 )2 40 em F, H M SNU, RNU., LPU, RPU, TNU HI
TPU # &% m THAMEY ., TNU M TPU 43 5102 % FBER 11, 83 A1 12. 00 £5 5 # BB . 25, MY A BE
W i 48 AR T A RE AL Y W B MBRRER LNU 5 (69. 22 mg) , W EMN 6. 22 1%, 128+ 8
60 cm T, &5 B FE B0 RR A 1Y 2 S E A A BE i B s, P E R LNU L RNU . RPU., TNU M TPU
Yy 00 T ILAAE Y s B R Y 25 L AR AU R S AR, BEE R RN, BRI B LNU &
Bk g, T MR R AR LNU 52 A0 BRI R R LPU Bl 88 1 J5 B 386 iy 38 fin 5 55 ik A
WAHMBREER LNU, SNU, LPU, SPU Ml TPU Wi + 5 B 3wy & im & F k) RNU fl TNU
2 0 Bt 2 38 s

3 BAEYERRETEELETABRS S EESE

Bt LNC/ SNC/ RNC/ LPC/ Spe/ RPC/
ke LN/P SN/P RN/P
FE (mgrg ") (mgrg ") (mgrg ") (mgeg ") (mgrg ') (mgeg ")
20 em gk 13.6420.43Bc  8.20£0.36Ac  0.8920.45Ab  2.7540.24Aa  0.8820.03Aa  LOSZ0.12Ab  5.00£0.27ABab  9.26:0.08Bd 9. 680. 80ABed
FE 19.9850.26Ba  10.10£0.21B  11.8520.82Ab  2.1240.23Aab  0.4220.02Bd  0.42£0.020d 113552 71Aa  24.310.54Aa  28.3520.534a
EHE 10.9140.31Ad  6.59£0.24Bd 5.99£0.95Ac  1.3820.01Ab  0.61£0.02Bb  0.80£0.08Bc  9.99£3.9Aab  10.7620.05Bd  7.40£0. ddAd
%5 SAOZ0. 2B 4750.22Be  5.0220.71Ac  2.3610.20Aa  0.2920.03Ce  0.3120.02Cd  3.6040.21Ab  16.7520.92Ab 16, 21£1. 09Ab
FRMRE 15.01£0.208b  9.00£0.05Cb  4.2740.73Bc 20810 41Aab  0.49£0.00Bc  0.3640.01Cd  T.89+L71Aab  18.37£0.04Bb 11821 61Ce
JEwE 00T£0.97Ce  TA3R0.33Ac  12.8720.73Aa  2.3820.04Ba  0.54%0.01Bc  L34E0.04Aa  LI1IE0.05AD  I3.74F0.88Ac  9.5940.38Acd
10 em gk 14.9520.2280  6.6040.25Bc  4.79£0.71Be  2.23%0.46Aab  0.51£0.04Cc  0.4620.02Bed  T.3311.39Aa  13.2120.81Ab  10.431.28Ac
I3 530 4Ce  13.2550.25A0  T.56E0.84Bb  2.39%0.35Aab  0.8320.06Ab  0.33£0.03Abed  2.2720.16Bc  16.03£0.93Aa  14.17£1.03Ch
hE 0.1420.31Bd 10.5320.34Ab  3.5220.63Ac  L.85%0.18Ab  0.8320.02Ab  0.6110.03Abe  5.03%0.43Aab 12670, 73Ab 5. 7420.72Cd
%E 1L5950.46Ac  5.6220.31Ad  435F0.51Ac  3.1020.30Ac  0.4320.00Bc  0.4020.02Bd  3.78£0.21Ahc  13.030.62Bb 11131 82ABhe
BRI 12.5220.15Ch  10.120.36Bb  11.9340.63A 2500, 44Aab  0.7620.03Ab  0.66+0.03Ab 5. 340.92Aab  13.4020.47Cb 18,0120, 33Ba
Teig 1.3320.43Bc  T.2820.27Ac  6.9540.60Bb  3.01£0.26Aa  L1620.07Aa  L4040.11Aa  3.79£0.17Abe  6.330.34Cc 49620, 10Bd
60 cm TR 5.2970.98Ce  4T320.37Ce  3.34%0.77Bd 2.2140.30Ab  0.7520.04Bab  0.5340.03Bab  2.4620.25Cb  6.2620.16Cc 6,201, 15Bd
HE 2.19£0.03A2  13.0420.33Ab  10.10£0.63ABb  2.2320.23Ab  0.640. 14ABbe  0.5520.08Aab  9.7020.92Aa  22.60£4.97Ab  18.881. 67Bb
B L0510 5.3720.24Cde  4.01E0.76Ad 2.0640.44Ab  0.5910.01Bbe  0.6240.0¢Aab  2.70£0.34Bb  0.12%0.51Bc  6.37£0.78Bd
%E 1L0550.29Ad  6.0420.27Acd  £.22F0.66Ad  2.4520.35Ab  0.50£0.02Ac  0.50£0.01Ab  4.67x0.53Ab  12.23%0.93Bc 8541 43Bd
FRNRE 16.8320.32Ab  25.0140.40A0  12.2820.64Aa  L7740.29Ab  0.8620.05Aa  0.49£0.02Bb  10.00£1.60Aa  29.26%1.33Aa 24,9241, 79
elE 14.0520.08Ac  6.7320.33Ac  6.8720.62Bc  3.5220.30Aa  0.63%0.03Bbe  0.6420.01Ba  4.04£0.34Ab  10.7320.31Bc  10.7520.82Ac
FHig ke AT T N 1 R 5.2 2T TN Le 3877 Tt
HtER (2% S (1T S | ) 1. 43ns K] A U L 9157 1L
HBEE X .
BLEE 238.71 192.41 18.51 L4 16.98 20.73 438 11.48 17.83

I LNV/P RERARIL; SV/P REZHRIL: RN /P RERERL.
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T4 BAEYEARNBETIEERETEMBUEHEIRKEER
Bt LNU/ SNU/ RNU/ LPU/ SPU/ RPU/ TNU/ TPU/
ik e
B (mg*H~H (mg*H~H (mg* ¥~ H) (mg*H~H (mg* ¥~ Y (mg*H~H (mg*#~H (mg*# )

20 cm FLg it 23.86£2.00Ab  66.6423.02Ba  295.17£16.95Ab  4.85£0.68Aa  7.19£0.26Ba 311414 15Aa  386. 44221, 28Ab  57.0945.76Aa

51 12,1941, 74Ba  49.93£2.00Ch  464.19+36.70Ba  4.5240.61Ca  2.060.13Ch  16.3441.04Bb  645.754+27.38Ba  43.00+7. 18Bb
FHE 12.8£1.36Ac  3.08£0.24Cd  19.0243.22Ad  L.85£0.16Ch  0.29£0.02Bc  2.5440.29Ac  37.70£3.33Ad  4.63+1.04Bd
wE 17.00£1.79Cc  27.3242.47Bc 115, 14+16.50Ac  4.8140.75Ba  1.6540.23Bb  7.03£0.52Ac 186, 14%13.78Bbe  30. 2542, 80Bhe

EHMRE 42.76£1.31Ca 31.04£0.32Bc  73.86+12.87Ced  5.95+1.25Ba  1.69£0.02Bb  6.18£0.27Cc  222.36£8.61Bc  23.01+3.42Bc

Jel 3.3820.38Cd  7.35L£0.68Cd  21.4543.53Bd  0.82£0.08Bb  0.53£0.02Cc  2.224£0.30Bc  30.05£3.83Cd  4.2420.43Cd

0em  EHHE 211542, 06Ae  35.6322.35Cc  38.84%6.21Bde  3.26£0.89Ac  2.72£0.25Cc  3.70£0.18Bd  130.92+8.52Bd  15.95%2.90Ced
B 46.5043.32B  105.06%2.22Ba  222.75224.05Ca  20.86%2.80Ba 6,610, 49Bb  15.6820.95Ba 401 94+21.58Ca  57.75%6.59Ba
THE 1L124198A1  3.4320.15Bd 10.06+2.03Ce  2.2740.50Bc  0.27£0.00Bd 17240, 14Be  33.97£3.73Be  4.810.52Bd
%H 57.5942.45Bh 38,642 12Ac 88 71110.80Ac  15.40+1.58Aad  2.960.03Ac  8.08+0.37Ac 2315414 37Ab 42,1643, 25Ab
WEMEE 692251978 34 11£1.74Bc  139.19£8.69Bb  13.87£2.63Bb  2.56+0.21Bc  7.7240.38Bc  237.00+10.56Bb  26.93+3. 84Bc

Jedig 38,9312, 43Bd 78,02+ 4. 44Ab  50.01£5.02Ad  10.38£1.15Ab  12.4040.99Aa  10.06=0.92Ab  181.90+12. 66Ac 39663, 67Ab

60 cm ot 14.61£1.15Be  99.78£7.65Ac ~ 26.34£6.40Bc  6.1340.98Acd  15.91£0.83Aa  4.1810.30Bc  141.25£14.63Bc  36. 944 11Bc

B 3617241980 2565045, 13Ab 94657454, 71Aa  37.98+3.71Aa  12.5142.65Aa  51.31£7.05Aa 1928.40=30. 38Aa 148. 33£18. 41Aa
BRI £.1020.66Be 12224 1.19Ae  15.04%3.21Bc  1.62£0.40Ad  1.33%£0.07Ab  2.31£0.21Ac  33.21£4.49Bd  7.44%1.33Ad
wE 88.7843.04Ac  16.99£0.80Ce  40.27£6.65Bc  19.7243.11Ab  1.40£0.06Bb  4.73£0.16Bc  144.8310.40Bc  23.38£2. 39Bed

FHMME  298.22£7.73Ab  352.81£7.22Aa 389.91£22.09Ab  31.50%5.27Aa  12.13+0.75Aa  15.6970.38Ab 1146.92£34.73Ab 66.35+7. 17Ab

Jeili g 5L76£3.40Ad  46.85£4.03Bd  1L04=1.94Cc  13.11£1.87Abe  4.3620. 34Bb 1.01£0.10Cc  112.8149.54Be  19.61£2.28Bed

Flik A 143102777 804 41”77 324,667 7~ 3788777 50,2377 64,867 7" 1380.84° " 59.20% 7
HLEE 2824847 1438.007 7 89.08" * 72.7197 7 89.61" "~ 1.09° "~ 920,527 " 27.06" "
R X

, 41647 525167 " 86.38" 10.85° " 3317 30.09° 513,49 " 21.80" "
BLERE

2.4 BAEYMHIIGHRIBTES BRGSO SEENEXES

12 —5k# G TR —8 - JERET 6 Rl i A FEASBE (A DGR AL, THE R TET A Y . TR
FEARREGAE—RWEL T, IRtk 5 A BE SR 4398 b5 2 () 19 SR A OC R B, B, AR AR ROR 35 A48
Py A 00 280 85 A 2 7 4 b 1B A 56 R B0 BB L. ARl 1 BT s R IR B A JEL B R 4% R AR AR 0 1 i ) B IR
FVR WS 37 3 FRAE A A P4 A MR . 58+ 20 em B (W 1a), SL, LB, SB, RB Ml LMC 5 TB, LP,
LW, SNU, LPU 1 TPU E#H 8 FIEMK, 5 LSF, LSW f1 LDMC £ & F M %; TB., LNC 5
RN/P.LA, LP, LL, LW, SLA, LNU, SNU, RNU, TNU Ml TPU &#H 8 FEHHX, 5 LSW I
LDMC R W& MM ; RPC 5KE/rmt hfabr ¥ 52 W& R AHSE, (U5 LSF, LSW M LSD £ W 3 1E A
%3 SN/P,RN/P,LA,LP,LL fLW 5LSI,SLA,LNU, SNU, RNU fl TNU &£ & #& M3, i
5 LSD., LSW M LDMC & W #E M4 X; LSW #l LDMC 5 LNU, SNU, RNU, LPU, RPU, TNU HI
TPU &% F ikl 5%; SLA, LNU #1 SNU 5 RNU, LPU, TNU #il TPU % # & % IE ¥l 5%; RNU,
SPU., RPU 1 TNU ¥15 TPU 2 MR EAK, 78 1 40 cm B (& 1b), LB, LMC # RMC 5 TB,
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RN/P, LA, LP,LL,LW, SNU, RNU, LPU, RPU, TNU fil TPU & % & IE#%; RNC 5 K4
M8 bR B EIEA X ; RN/P. LA, LP, LL f1 LW 5 LSI, LNU, RNU, LPU fl TNU % i %
IEAHSG, iS5 LDMC 2R FHMAHXE; LNU, SNU fil RNU 5 LPU., RPU., TNU fl TPU 2} & % IF M
X%, B4 60 cm W (& 10), LB M1 RB 5§ TB. LNC, RNC, LN/P, SN/P. RN/P. LA, LP. SLA,
SNU. RNU, LPU, RPU, TNU Ml TPU 2 M W F EMK, 5 LSW 2 % A& TB. LNC,
SNC., RNC 5 LN/P, SN/P,RN/P. LW, LNU, SNU, RNU. LPU, TNU fl TPU % # & % iF
%3 LN/P,SN/P,RN/P, LA, LP,LL., LW fil SLA 5 K4t #brt 20 0 FIEME, LS
LSW R E R LSW 5 RZEHRHE B FHAL; LNU, SNU, RNU, LPU, SPU, RPU, TNU
M TPU 5 45 48 b5 22 0] FE A 522 0 1 35 1E A0 G

SL [** LB 1.0

LB ** SB
SB (9&** RB
RB |O0® ¥ ** LMC 0.8
LMC | @@ & ¥ SMC
SMC bad IC
RMC |&% “® * TB 0.6
B |OPY >y $¥ LNC
INC [D@OwyyY ®* SNC
SNC O¥Y Oy RNC
RNC |0 C 0.4
IPClo @ * * SPC
SPC |@ 3 * RPC
RPC [ONOVVOVR® POP** LNP 02
LN/P & o N 9* SNP
SNP | @ OPOOOPO NN @ ** RNP
RNP oo vy QQEOF* 14
Ulopoyyy yyy QOPY ¥ LP 0
IP Oy OYYS YPOS SN PPV IL
IL|oweyye ¥e QN FYYY LV
LV |oypyye yo9e N Pyyyyr LS 02
LSI VP LISV S LSF .
LSF %00 Q " & P OV SI4
S | oYY oye VOOPYYPYY R
LW [0NNNE  X® POOVNNNN  HNX* LD -0.4
ISD | 4%% - POOVVVNNLONY ¥ LDMC
LDMC 99 B%NKY XN % QVUNNNNY W U
INU |9y ovyy vyy NOPPYIYYONOINCON SNU 0.6
SNU poyyy wreve o POPY QUSSP RNU .
RNU PYYOSYYPO OYYOPYOSYNRINI Y LPU
IPU lpyowy » o N OYPYONONOIY Y 9 SPU
SPUROYOO & oY 0® r QO YOO RPU -0.8
RPU P OYPO NPOOOS® CO0P LONUNOFYOY
mwleeprreerry QOSYIIIT OV KNIV F S OY > IPU
POYYY NYOIP POC QPOIPYOQUNNNOYYPYy Yy -1.0
a. 120 cm
SL SL
SL |** LB 1.0 SL |** LB 1.0
LB *»* SB LB *»* SB
SB | @** RB SB ¥ RB
RB | ¥ @* LMC 0.8 RB (@Y ®** LMC 0.8
LMC Q¥ ¥ SMC LMC PO
SMC |@3 ¥ RMC SMC |0 @y O+
RMC | wo®wos 18 0.6 R VN 0.6
TB | YOFPYP** LNC . TB |3 9 ¥ -
LNC 6 QON  §*F SNC INC Yoy
SNC N &® Yy N ** RNC SNC Yoo
RNC |0 ® 'l ¥ LPC 0.4 RC|l@Pyow 0.4
IPC WO ® ¥ SPC LrPC
SPC $¥| RPC SPC l 4
RPC &N ¥** LN/P 0 2 RPC L) 0 2
LN/P WONOQ WFQ . NQ O SNP - INP @y Oy .
NP ROVOYY O8O ®WN ¥ RNP P [oy o
RVP |09 OYPPO OF @@ P L4 RNP @y o
4 QP OPOSO oY ¥ Ip i | eow 0
P @y ovoso oY Yy I P |@v oy
IL R0 o008 24 Fh o i IL (0w e
LV QP 0peso vy w3y LSI —0p Wipvee 02
LSI t 4 PYYFY** LSF = LSI V' d .
LSF IOV0V0008 9% OOV O@* si4 IF | @ eoeee o LA
SIA (@ yoo VN OY OO » LSW SLA \OPOY ¥ YPOOO UOSPY O O LW
LSW |90 # 9NN e OYyoOXNeee N LSD —0.4 L7 NNV _VONNVY  ONVVNNOY N ISD -0.4
LSD ® Se Y YyaNS N ** LDMC LSD ® ¥ N [ ) ¥ LDMC
LDMC (9% SNNOVONDO @ NWWWBQ WP P+ INU LDMC YeNere (Y ) S » INU
IVU [OWOO00PS YO © YOVSVerN #* SNU 0.6 WU|BYOy ¥ YyPYOoQyyyyyoyoeryN 8% s\vu -0.6
SN | wypoorve S ¥ RNU O v pyew POIIOPOYYYIOYIP P QY RNU "
RNU (L OF PP OIUP P QOVIYOPOVO® PP LPU RNU |9y oroyeryor POPYIOP VYN YV LPU
IPU| YOVOPOIV/ROOO N OOPOOON QPP Y SPU LPU |0y OY ¥ Yyoy POPYIOPOUYN Py SPU
SPU ¥ OVYeN QYYO ¥ O RPU -0.8 seu Yowo & o QOROP OO -0.8
RPU | YOPOPPFROO - 000 8 QOFYY P INU RPU (9P OO/ Q¥ Y oOVY ¢ . e
U | YOYPryyreos oOvOvos S QP VY OV *TPU VU [y ey bl A yyyy S Sryrvey: m
TPU (O PYOOPYR 0P N 0.0 © 8 OOPYYPYPYYH 1.0 ™ -1.0
b. Z140cm c. 160 cm

B 1 A R Th AR R 45 E AN B 5 O 4 AE I8 48 1 S AT
2.5 BAEYMHINEEREABESESHESEITN
XEANIR B 1R 1Y 6 FhEEAAE Y 35 AN FR AT ERAT /AT (B 20 R 5, B 2 ol FO0 b AR
() 3 W4 1(PC ALy 2(PC2) (1 STRR R 40 31~ 53. 47 % F1 35. 65% . Rt stk Rk 2] 89. 12% (K 2a);
PC1 Hli (5THR AR 53. 47V IE N 0 FE 5 LA, SL, LSD FI LP %8 45 i 48 br S % A0 5, 1 907 ) ) 5
LDMC | LSF | SLA Z {57 RIPREHE . X R0 PC1 0 Tz e Pk 5K 7 5 (R sp 45 987 2 el 9 &2
TR SR s B 0 o BT BTEk R 82. 77 % (& 2b), PCL Bl (Fiik % 54. 63%) IE M RE T SB.
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SL. RPU Ml LNU %4845, £W PC1 i 35 7 H A Y& 430 5 9% 0 WO 25 5 SRS 5 3 & T 1 o B
FFBTHRR A 78. 29 % ( 2¢), H PC1 i (5i#k % 53. 56 X)) IE A5 LA, SB, SNU il SPU 235 41 % % ]
&, MM LDMC ., LNC, LNU WA F 505 0], 33X 2B T8 & 0 A KRR b TOL A 8 B e 5 9% 0 4K
BOSCR B R AL s % 0 3 4 Bt sk 2k 86. 18 % (8 2d), PCL il (BTEk % 54. 13%) IE 15 TB.
SB. LMC FIRB 454545 %8, 7 m 5 LDMC, RMC ., RPC. LB, SLA %X, WM RER T ERE1E
e Jo; AR A b, JLAE R R B L K AR i R b R A 2 A AR R R IR SRR G R s H AR TR R 1
B Ay B STk R A5 (90, 01%) . PC1 Rl 5THk ik 66. 60 % (& 2¢), PC1 #liiF )7 [m 58 #1568 LPU., RNU,
SN/P F1 TPU 48#5 . BLHIBEFE 53 12 800 5 1 9 A0 27 1 a0 1 45 2 32 0 b d5e A% 0 1100 38 07 SRS 5 T L % Y
PC1 5 PC2 Wy stk R & N H i, Ritik 87.31% (K 20), PC1 #li (Bimk K 47. 03%) IE /M5 LP . SB,
SNU FM LB %A, M J5m5 RNC, SN/P AHXK . X R UINC L 52 (14 5 s AT ] i 96 B 0% 24 i A A
B B VST (7B 2

REARMPAEANFE LEET 2 A FWAANESWES Fin, HEEE 20 cm B, 5 5 R fE
th R AE PC1 S A5 43 Jc i o B3 1 R2 T 78 PC2 R4S 43 fe s 0 MU BB 78 PC2 IE Bl 9 45 43 e,
MIAERE LR 20 om PR MM EE R AL, WAEMME. RILE., BEme s KkHr2; BLEE
40 cm B, FO0HHLHR 7E PC1 SRl A9 40 e, 8 & I0RR A 76 PC2 U A0 45 40 e i B L 2 RIE Ll g
£ PC2 IR A3 2y dc e BERAZE B £ IR 40 om T 0 HUER AR OB R A SRS . B L T R IE
WK Bty B IR 60 em BF, B . F O B FE B IR 7E PCL I Sl i 75 4 dc s . 0 Hb B RN
€1 fe AE PC2 il 14540 e i » Ve 6B 8 60 om N & . W B E M R E K B, BT
- i B R TE L B K AR 55 . B RN B B R R A 3 N R E A REAR S U PCL B2 BB A . B
7 T VR RE AR A 2 K Bl R W T A Y O R R LA AR R AE A R B R R I L o A R AT L
N R B R A AT S

FIUHA AL FUEESBEM =F1(EMAE4 1) X PCL JF Z stk %/ Bt 51k R + F2 (3 415
53 2) XPC2 J5 2 stk / Rt srikR, 15 R 15 B T & i AR 1 i D) e R R R0 R 3R 43 R AR
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A IR R —1.02 0. 82 —0.23 —1.28 1.25 0. 46
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x6 AREBEAEYHIGERMEBTESBHENSESITENNHEA

HERE iR =317 F AR5 1 F AR5 2 e C N HeF
20 cm T0 I b 45 0. 32 0. 47 0.79 6
B —0.51 —0.35 —0. 86 18
W R —0.45 0.21 —0.24 10
W 0.41 —0. 42 —0.01 9
A I RR B —0.75 0.21 —0.54 13
€1l & —0.70 0.09 —0.61 14
40 cm T b 45 —0.77 —0.02 —0.79 16
e —0. 36 0. 40 0. 04 7
W —0.45 —0.19 —0. 64 15
W 0.42 0.41 0.83 4
A I RR R —0.17 —0.33 —0.50 12
e 5 0.43 0.48 0.91 2
60 cm I i 0. 44 —0. 44 0. 00 8
B T 0. 87 —0.06 0. 81 5
B e 0.91 —0.03 0. 88 3
v —0.83 0.01 —0.82 17
A IRR B 0.93 0.12 1.05 1
e 5 0.27 —0.57 —0.30 11
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3.1.1 A ARE U B LEE G0
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JEAE 20 cm A1 40 em B 1T @ T RO ~F BUAEY) . X BT IR A TR 40 00 R AR & . BB T 2 1 32 40 4%
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it T LA . X PR A R R R R S TR A . AR R EL A R i A WU RE T . fiB A AU+
e ARBCE Z A5, SECLMERZE R RS B T Y . WS R RN, 1R 3R A
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MR RO | A SRR A R R e R R R O X R R R T IR 1 RE 2 A A A Y
ARG EVER . SR, He BT i 5 AR 22 T8 % BRRE G OC 2R 36 BAE ) A 3% 43 7o A AT ) BG n o B Fn
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