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F1 TREEFEXNARYILNERFMIEERMEK(—) R0

T B SY R 5 £ R R S A
(cm) (em) (mm) (N) () ()
MZ 1 70.68 £2.36Cc 44.05 £2.42Ab 3.99 £0.13Cc 31.28 £3.89Aa 43.67 £2.07Aa 38.83 £2.79ABa
2 74.68 +1.20Bb 48.45 +3.38Aa 4.32 +0.20Bb 32.33 £5.30Aa 43.67 £1.51Aa 33.50 £5.01Bb
3 79.85 +2.10Aa 47.83 £2.51Aa 4.78 £0.13Aa 35.30 £2.79Aa 46.17 £3.13Aa 40.67 £2.50Aa
MH 1 72.75 +2.95Bb 43.03 +4.94Aa 3.92 £0.57Aab 29.58 +3.07Bb 43.50 +2.59Bb 42.83 +2.14Bb
2 72.98 +1.51Bb 35.20 £3.15Bb 3.65 £0.26Ab 35.52 £2.76Aa 44.33 +1.37Bb 43.33 +1.97Bb
3 77.18 £1.09Aa 30.65 +£3.42Bb 4.27 £0.15Aa 37.48 +1.98Aa 49.00 £2.45Aa 48.33 +3.08Aa
CDh 1 70.32 +3.56Bb 42.48 +3.86Aa 5.70 £0.49Aa 42.30 +4.42Aa 46.00 +£2. 68 Aa 45.00 £3.52Aa
2 73.60 £1.90ABb  45.58 £2.99Aa 5.77 £0.15Aa 43.08 +6. 18Aa 47.83 £3.71Aa 45.17 £3.66Aa
3 79.08 £6.12Aa 49.67 £6.88Aa 6.10 £0.20Aa 51.62 £13.30Aa 49.00 +£9.38Aa 46.67 £11.74Aa
XC 1 43.02 +1.74Bb 21.63 £2.40Aa 4.75 £0.47Aa 44.18 £2.62Bb 42.83 £3.13Aa 42.83 £3.13Aa
2 46.32 +2.35ABa 18.63 +1.96ABb 4.30 £0.11Ab 44.57 +4.89Bb 41.50 £2.26Aa 41.50 £2.26Aa
3 47.58 +2.58Aa 17.82 +0.88Bb 4.51 £0.17Aab 53.60 £2.42Aa 44.50 +2.88Aa 44.50 +2.88Aa
JD 1 53.23 £5.97Aa 30.67 +£3.86Aa 3.50 £0.29Aa 50.05 £2.34Cc 49.33 +1.75Aa 49.17 +1.83Aa
2 53.18 £2.29Aa 29.30 £1.69Aa 3.58 £0.18Aa 57.58 +4.44Bb 50.33 £3.01Aa 50.33 £3.01Aa
3 52.80 £4.55Aa 26.43 +£2.64Aa 3.57 £0.17Aa 65.33 £1.89Aa 51.17 £2.14Aa 51.77 £2.14Aa
HD 1 73.37 +1.77Bb 46.57 +2.12Bc 4.32 £0.28Bc¢ 33.35 £12.97Aa 41.33 +1.86Aa 41.00 £2.10Aa
2 92.55 +1.83Aa 51.02 +1.89ABb 5.35+£0.47Aa 36.55 £14.07Aa 44.83 +4.40Aa 44.83 +4.40Aa
3 92.15 £3.61Aa 55.70 £4.18Aa 4.78 +0.89Bb 40.86 +14.16Aa 43.33 £3.27Aa 43.83 £2.40Aa
BJ 1 91.40 £0.92ABa 57.92 £1.98Aa 5.06 £0.39Aa 44.22 +8.40Aa 42.50 £3.73Aa 38.17 £4.67Ab
2 85.18 +3.52Bb 55.35 +£3.48Aa 4.45 +0.19Bb 45.47 +6.01Aa 42.17 £2.04Aa 39.67 £1.51Ab
3 93.95 £6.56Aa 59.18 £6.38Aa 4.93 £0.13Aa 46.87 +7.75Aa 45.50 £3.51Aa 44.67 £4.50Aa
HY 1 73.38 £0.81Bb 51.45 +£1.42Aa 5.08 £0.28Ab 52.88 +7.30Bb 37.67 £2.42Aa 37.33 £2.34Aa
2 70.58 +3.80Bb 48.02 £2.22Cc 4.88 +0.14Ab 50.70 +£2.24Bb 37.00 £3.10Aa 36.83 £3.06Aa
3 79.15 £3.32Aa 50.07 +£2.50Bb 5.42 £0.35Aa 71.62 £6.42Aa 39.50 £1.22Aa 39.33 £1.51Aa
YZ 1 52.78 +3.84Ab 28.20 £1.20Aa 4.33 £0.16Bc¢ 57.55 +8.54ABb 31.50 £1.29Bb 30.50 +2.08Bb
2 52.43 +1.88Ab 26.00 £2.74Aa 4.86 £0.25Ab 49.75 +2.98Bc¢ 29.50 +1.29Bb 29.50 +£1.29Bb
3 60.90 £3.37Aa 25.98 £1.59Aa 5.21 £0.23Aa 67.00 £5.59Aa 34.75 £1.26Aa 34.75 £1.26Aa
FC 1 63.90 +0.47Ab 42.83 +1.70Bb 4.41 £0.27Bb 45.33 +3.72Bb 42.67 £3.01Aa 42.67 £3.01Aa
2 66.58 £2.76Aa 46.43 +1.85Aa 4.44 +0.22Bb 49.18 +5.33ABb 46.33 £1.97Aa 46.33 +1.97Aa
3 67.75 £2.29Aa 37.40 £1.87Cc 5.19 £0.15Aa 59.63 £9.03Aa 44.17 £3.06Aa 44.17 £3.06Aa
BQ 1 56.95 £2.27Bb 37.43 £3.69Aa 5.22 £0.24Aa 51.10 £4.18Aa 44.50 £1.97Aa 44.17 +1.33Aa
2 61.90 £2.42Aa 39.30 £2.24Aa 5.33 £0.28Aa 63.73 £11.90Aa 45.17 £2.32Aa 44.17 £3.43Aa
3 52.32 £2.29Cc 28.63 +4.56Bb 5.59 £0.44Aa 55.75 £10.62Aa 40.50 +1.52Bb 39.67 +0.82Bb
LX 1 71.33 £2.27Bc 41.43 £2.57Ab 5.87 £0.46Aa 56.20 +8.68Bb 39.50 £3.11Aa 38.00 £3.92Aa
2 76.63 +2.31Ab 43.88 +4.01Aab 5.50 £0.12Aa 60.73 +£3.94ABab  38.25 +1.89Aa 35.75 £3.30Aa
3 80.30 £0.87Aa 49.15 £3.22Aa 5.97 £0.23Aa 67.82 £8.26Aa 41.50 £1.91Aa 41.00 +£2.58Aa
BX 1 84.13 +£2.46Bb 49.95 +1.64Aa 5.15 £0.28Aa 47.00 +7.53Ab 41.00 £0.82Ab 38.50 +1.00Bb
2 86.95 +1.22ABb 49.80 £1.72Aa 5.36 £0.30Aa 51.33 £3.45Aab 41.50 +1.91Ab 40.00 +2.16Bb
3 90.20 £1.71Aa 49.68 +1.14Aa 5.66 £0.22Aa 57.65 +£7.17Aa 43.50 £0.58Aa 43.50 £0.58Aa
DX 1 87.32 +1.56Bb 62.03 £2.48Aa 3.94 +0.12Cc 39.32 +3.88Bb 46.67 +1.97Bb 44.50 +0.84Cc
2 89.03 £0.55Bb 58.70 £4.63Aab 4.36 £0.21Bb 53.28 £6.87Aa 49.00 =1.79Bb 49.00 +1.79Bb
3 98.58 £2.77Aa 55.92 +2.79Ab 4.90 £0.12Aa 57.35 £7.53Aa 52.83 £2.56Aa 52.83 £2.56Aa
SM 1 60.88 +1.21Bb 40.15 +1.58Aa 4.97 £0.46Ab 71.98 £6.79Bb 41.83 +£2.14Aa 41.67 £2.42Aa
2 63.13 £+2.88ABb  37.30 £3.70Aa 5.59 £0.22Aa 66.75 +£5.46Bb 43.67 +2.88Aa 43.67 +2.88Aa
3 65.78 £1.45Aa 39.47 £2.25Aa 5.58 £0.37Aa 93.15 £13.91Aa 45.17 £2.04Aa 45.17 £2.04Aa
WJ 1 71.68 £3.13Aa 39.47 £2.96Aa 4.73 £0.32Aa 41.78 +4.88Aa 33.00 £3.29Aa 31.33 £2.66Ab
2 74.23 +4.57Aa 40.35 £2.12Aa 4.67 £0.35Aa 42.77 £8.91Aa 36.17 £2.71Aa 34.83 £3.71Aab
3 76.53 +4.19Aa 37.57 £1.35Aa 5.12 £0.33Aa 46.33 +1.83Aa 37.50 £3.39Aa 36.83 £3.19Aa
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MZ 1 19.50 +6.35Bb 12.17 £0.98Aa 10.33 +0.54Bb 38.44 +1.60Aa 1.47 +0.06Bb 7.33 +5.68Bb
2 22.50 £1.52Bb 11.00 £0.63Aa 10.81 £0.76Bb 38.56 £2.46Aa 1.52 +0.04Bb 11.50 £1.38Bb
3 38.33 +£5.20Aa 11.33 +0.82Aa 13.45 +0.58Aa 36.89 +2.44Aa 1.99 £0.21Aa 25.00 £5.02Aa
MH 1 44.83 +2.48Aa 11.00 +£0.89Aa 11.22 +0.91Aa 46.56 +1.93Aa 1.81 £0.10Aa 33.83 £2.04Aa
2 41.17 £6.77Aa 10.67 +1.03Aa 10.75 +1.40Aa 42.78 +1.77Bb 1.74 £0.11Aa 30.50 £6.12Aa
3 48.17 +5.88Aa 12.33 +1.51Aa 12.42 +1.84Aa 43.78 +1.38ABb 1.88 £0.09Aa 35.83 £4.71Aa
CD 1 25.00 £5.73Aa 13.50 +1.76Aa 8.21 =1.10Ab 31.72 £2.82Aa 2.03 £0.10Aa 11.50 +4.81Aa
2 29.00 £5.44Aa 13.83 +1.72Aa 9.33 £0.97Aa 28.44 +2.06Aa 2.06 £0.22Aa 15.17 +4.88Aa
3 31.67 £5.35Aa 15.00 £1.79Aa 10.16 £0.94Aa 31.61 +1.67Aa 2.02 £0.69Aa 16.33 +4.41Aa
XC 1 22.67 £5.85Aa 14.00 +1.67Aa 8.86 £1.76Aa 29.06 £1.76Aa 1.78 £0.11Aa 8.67 £4.46Aa
2 20.00 £3.69Aa 13.83 +1.94Aa 7.93 £0.48Aa 28.00 £1.76Aa 1.80 £0.10Aa 5.83 £1.94Aa
3 20.83 £1.94Aa 14.17 £0.98Aa 7.86 £0.76Aa 29.22 +1.95Aa 1.66 £0.10Aa 6.67 +1.51Aa
JD 1 35.83 £3.97Aa 9.33 £0.82Aa 10.13 +1.38Aa 27.17 £1.43Aa 1.49 £0.12Ab 21.00 £2.76Aa
2 33.50 £3.51Aa 8.50 £0.55Aa 10.66 +0.54Aa 27.33 +2.83Aa 1.71 £0.06Aa 19.33 +2.07Aa
3 33.00 +£5.66Aa 9.00 +0.89Aa 9.46 +1.00Aa 28.78 +2.46Aa 1.75 £0.21Aa 20.17 +2.48Aa
HD 1 28.00 £4.47Aa 11.33 +1.50Aa 8.33 +0.87Bb 30.22 £2.02Aa 1.53 +0.18Bb 16.67 +3.93Ab
2 31.83 £2.93Aa 10.67 +0.52Aa 11.70 £0.68Aa 24.83 +1.86Bb 2.27 +0.24Aa 21.17 +3.06Aab
3 34.17 £5.04Aa 10.83 £0.98Aa 11.44 £1.75Aa 26.61 +1.86Bb 2.15 +£0.36Aa 23.33 +5.13Aa
BJ 1 22.00 £1.67ABa 8.00 £0.89Aa 15.56 +0.72Bb 30.83 +1.38Aa 2.56 £0.22Aa 14.00 +1.26Aab
2 17.50 +4.37Bb 6.67 +0.82Ab 16.63 £2.61ABb 31.06 +1.18Aa 2.54 £0.25Aa 10.83 +£5.04Ab
3 23.83 £2.99Aa 6.50 +1.05Ab 20.90 +3.50Aa 31.28 +1.31Aa 2.94 £0.35Aa 17.33 £2.94Aa
HY 1 9.50 £2.88Bc 8.17 £0.98Aa 9.12 +1.28Bb 31.00 £1.69Ab 2.18 £0.10Aa 1.33 £1.97Bc¢
2 11.67 +0.82Bb 8.33 £0.52Aa 9.53 £0.63ABb 30.94 +0.98Ab 2.24 +0.10Aa 3.33 +£0.82Bb
3 15.33 £0.52Aa 9.17 £0.75Aa 10.98 +0.76Aa 33.06 +1.31Aa 2.31 0. 14Aa 6.17 £0.41Aa
YZ 1 7.25 +0.50Aa 6.50 +1.00Aa 10.78 +2.02Aa 31.92 +1.45Ab 2.15 +0.19Ab 0.75 +£0.50Aa
2 10.00 £2.94Aa 6.00 £1.41Aa 12.39 +3.87Aa 38.58 £4.11Aa 2.34 +0.14Aab 4.00 £4.24Aa
3 10.50 +3.11Aa 6.00 +0.82Aa 14.03 £1.41Aa 35.75 +2.36Aab 2.57 +0.21Aa 4.50 +3.42Aa
FC 1 13.50 +2.43Bb 11.00 1. 10Aa 8.40 +£0.77Bb 36.50 +1.46Aa 1.76 +0.041ABb 2.50 =1.64Bb
2 15.33 +2.25Bb 11.17 £0.98Aa 8.24 +0.44Bb 38.61 £1.76Aa 1.73 +0.067Bb 4.17 +1.83Bb
3 21.17 £3.87Aa 10.83 £0.73Aa 9.70 £0.81Aa 36.72 +5.00Aa 1.84 £0.039Aa 10.33 £3.67Aa
BQ 1 28.33 £3.93Ab 12.00 +£0.63Aa 5.23 +0.49Bb 28.72 £2.03Aa 1.62 +0.058Bb 16.33 +3.88Aa
2 31.00 +£3.10Aab 12.00 £1.79Aa 6.46 £0.69Aa 28.89 +1.54Aa 1.81 £0.056Aa 17.33 £5.50Aa
3 33.50 £2.59Aa 11.67 +1.32Aa 6.34 +0.17Aa 30.00 £1.75Aa 1.77 £0.074 Aa 21.83 £2.04Aa
LX 1 17.25 +3.30Aa 8.00 £0.00Aa 13.82 +1.26Aa 30.17 £1.26Aa 2.20 £0.09Aa 9.25 +3.30ABa
2 13.00 £1.41Aa 8.25 £0.50Aa 10.85 +0.47Bb 27.83 +1.37Ab 1.94 £0.05Bc 4.75 £0.96Ab
3 16.75 £2.22Aa 8.75 +0.50Aa 12.88 +1.23ABa 31.08 +1.26Aa 2.06 +0.06ABb 12.25 £3.30Aa
BX 1 16.75 +4.35Aa 11.00 +0. 82Aab 11.77 +1.02Bb 32.58 +1.97Aa 2.03 £0.22Aa 5.75 £3.77Aa
2 18.00 +3.74Aa 10.00 =0.82Ab 13.42 +1.05ABa 32.42 +1.67Aa 2.21 £0.05Aa 8.00 +£3.46Aa
3 19.25 £2.22Aa 11.50 £0.58Aa 14.58 £0.88Aa 32.08 £0.96Aa 2.25 +0.08Aa 7.75 +1.89Aa
DX 1 11.17 +2.48Bc¢ 8.67 =1.21Bb 12.33 +0.66Bb 34.89 £2.31Aa 1.78 £0.61Bb 2.50 =1.87Ce
2 15.00 +£1.41Bb 8.67 £0.82Bb 13.38 £1.37Bb 32.44 +2.18Aa 1.79 £0.44Bb 6.33 £0.82Bb
3 20.67 £2.66Aa 11.50 £0.55Aa 15.51 +1.35Aa 34.89 +1.72Aa 1.97 £0.05Aa 9.17 +2.64Aa
SM 1 20.50 =2.88Bb 12.33 +1.03Aa 6.54 +0.83Ab 31.11 £2.21Bb 1.88 £0.07Ab 8.17 £3.37Bb
2 33.00 +£4.34Aa 13.33 +0.82Aa 7.76 +0.84Aa 35.83 £2.74Aa 2.06 £0.15Aa 19.67 +4.32Aa
3 28.67 +4.32Aa 12.50 +0.55Aa 7.68 +0.73Aa 33.39 £0.49ABab  2.04 +0.10Aa 16.67 +4.62Aa
wJ 1 7.67 +1.75Bb 7.17 £0.75Aa 10.18 +1.11Bb 30.94 +1.24Aa 1.97 £0.15Aa 0.50 +1.22Bb
2 11.83 £1.94Aa 7.83 £0.41Aa 11.44 +0.88ABab  32.50 +1.36Aa 2.20 £0. 14Aa 4.00 £1.79Aa
3 10.67 +2.34ABa 7.00 £1.10Aa 12.61 £1.47Aa 31.17 +1.86Aa 2.33 +0.37Aa 3.67 +1.51Aa




VLo RlEE 2022 455 50 4555 21 1] — 161 —
2 80 100
0.001 0.134
201 0.000 70+ 1 0000'352 1 ,&‘
T0.034 . sor 0.000 .
18} ] -
5 601 ~
= 16k o G K 60}
S & 501 )
E 14 im i
® 5 40t e 401
12| #
201
10F g 30
8 178 100 64 20 178 100 64 0 178 100 64
25 B (BR/m2) 2% [ (FR/m?) 25 (BR/m?)
A. IR B. BfEEHEZ C. EH
- - 3.5r
30 011 40'642 330 0.289 0.121
300 0266 300 0.112 0F 0.112
e ™ 0.156 1 0.438
— 1
250 _250f 2.5¢
= 3 c
& 2001 & 200 i 20r
= = B
150 150 #® 150
= S ®
#1001 100 g 1.0r
sof 50 0.5
I | ! 0 1 1 !
0 178 100 64 0 178 100 64 178 100 64
% E(HR/m?) B (FRim?) H E (HR/m?)
D. BRI E. & RIE$ F. Blefd R &
3 80 50
0 0.088 004
75 0.002 0.001
ar gpssetta 003 ! a0 :
70+
@ 3k &
e, o 65 R
: s
) 2r ﬁ 60 E 20k
E L
55 R
1 -
10+
50+ .
0 178 100 64 : : :
4 178 100 64 0 178 100 64
P (FR/m?) 2 BE(FR/m?) % (Kk/m?2)
G B RETHRE H. 3£ L M-

E2 REEETEE VNGNS BRI

2.4 RREMEEMNTE MR ST R
A

T 7 22 43 AR B AN () AR 5% B X AN [R] )
A6/ N AL E il B RS2 e 25 SR DL 3 3, 3R 3 1]
15, PR AR TR s R R AR A R AR UKTE R AR R
PR RIARIN S R VK S Z AN UIAE /N2 1 e i AT
Wi A 2 B Y AR T A O, Herh iR AR R AL =
TEALFR 1 54030 2 Z MR AAAE B 35 25 =, (R 5 4b
P 3 AFTEMN D 3 25 57 s AR R P AR 21 AR TE 3
AREFAAATE W3 25 570 BR IR IR B RS A
FAAOKT, R AR IS5 | R A VK ST Z AT AR /N3

ol 143 A€ 40 B A AL R ) AR T A2 22, R AR 5%
REURBEALRE 1 540 PR 2 2 [ ANFF A I35 22 5, (R
SAEBE 3 AR R 5 5, AR i R AR R A
ARRET HAEEE2 AbEH2 EAREE 3 2 [NTEAE S 2
St MR 7 R B IR AR XA 3 A Ak B
[BIFFAE R 5 22 5 o R R R A VKT R R EL = P
A A A 0 1A ST o B R A R ) A
TR, P AL R R A K R AR UK T A A B
GALRE2 AR 3 Z AT AR E S FIALL AR
FAAC UK FAC UK R A R0 R A K T ) i AR
Wt AL Y AR T 3 K, G R g A oK AR



2022 455 50 55 21

LA 2

— 162 —

qdvo8 9+ L 1¢ BY I v+ €8°8S BY6C0 0+ 0€C’0  9dOIT 0+ S9°1 BYEQ I+ L971¢E BYLY'SF L9TISI BYL6 ¥+ 0061 qde60 "1+ 8S 1S BYOC T+ 90°CI ! X1
BY8C0F € °0¢ BY6S €F 6€ V9 BYLIO'0F 0800 BY090 0+ LSO BYLY ST EE'ey BYCTI G+ €8°CEl  BVGL'OI+€E Sy BYCCI+720 €€ BYCTS0F LLOT €
qvv9 1+ CL'8I BY9I 'v+CCT'L9 BYSIO'0F080°0 ®BY060°0+F9S°0 BY8Y'CF LI 9V BY16°6F €€ 0V BYPC6F €€ PE BYCTCF 10°¢€€ BYCTC 0+ 01 01 4
Ay T+ LIST qdey 1+ v¥ 8¢ BYEI0'0F090°0 ®BYO0SO'0F0S°0 BYLO'CF0S LY BYO0S 'S+ €€7°0¢1 BYPC6F €€ Ve BYE0 I+ 66 °0¢ BYBI'I+¢€6°6 ! 04
BYTC ¢+ CE'8C BYE6€F 96 65 BY9I000F 0€1°0  ®BVOVI 0F €1°1 BYICT I+ L9°1C BY8I LI+ €896l BYLI I+ LI°SC BYLETF LO 6V BYO00 I+ S€vI €
qd8¢ ¢ ¥ 8% °0C qBVO9E 'S+ [9°v¢ BYSCO'0F 010  ®BVO9IL 0F60°1 BY$8°0F 0S5 "1C BYLO'VI+€€°00C qdIc €+ €876l BYOL T+ CTL 8y qve8 "0+ 86 'Cl 4
qq98 "1+ 19°1I¢ qvee "LF 8L 0S BY6I0°0F 0PI 0 BVOOT'OF €C°1 BYSS0F 0S°IC BYE0'8IF L9°IIC  PDE€9°1F L9°¢l BYOC €EF I1°IS qV8L 0F €8°CI I x|
BYY6 1+ C8°1C BYPSEF L1 V9 BYCO0'0F LLE'0 BVIBEL'OF €L'C BVIE'6F L9°TVC BYP6 1+ €876 BYCE P F €81 BYIL' T+ ¥8°0F BY86 I+ €l LI €
qd8C CT* 0¢ L1 BY8C v+ 19°8¢ BY9Y0 0F €6€°0  BY9TE 0+ GC°C BYCO v+ LI €€C qde9 "1+ L9°C qdvLT €+ 0§ "€l qBVOC 1+ ST °6¢€ BYOT I+ €CLI 4
qdvo6 "1+ 60 61 BYO0S'S¥00°19 BY6C0'0F 6V€°0  BVOOY '0OF ¢V 'C BYE6 CIF €£°0¢€C BYTC'I+0S°8 2gE0 T+ €E°6 qVIL T+ 1T°8¢ qve8 1+ 6€ "¢l I ZA
BY 6L '€F 98°9¢ BY 6V '€F €€°C9 BVIE0'0F09C°0 BVO9L'0F SL'I BYE6 VT € PE BY06 'S+ 00°SLT  BVY6 I+ €891 BYEY'€F 00°L9 BYE8°0F 96 °Cl €
qdre ¢+ 8I°Lc  qAVET €+ 11°8S qVLIO0*F0CC'0  ®BVOCI 0+ 6571 BYEEE€EF €€°CE BY16°6+F LI ELI qde€0" 1+ LTI BYT8'CF €0'¥9 qdyy "1+ 9L ¢l 4
qdey e+ ¥8°6¢ qdee v+ 05 ¢S BY$C0'0F 0SC'0  BVOOI '0+¢9°I BYPICF €8°1¢€ BYBE IT+0SILI 2409 I+ LI"6 BY6I 1+ L9°S9 qd90 "1+ ¥ ¢cl I AH
BYEYIF 19°¢€C BY69 "€+ 9689 BYEE0'0F 081°0 ®BVOVI 0+ 0C'I BYLEIFL9°CC BYI9 61+ €€°69C  BVET'C+F €87°9C qBV L6 "1+ ¥0°0S BYOCT I+ 6C LI €
qd19°Cc* I9°L1 qd9¢ "1+ 90 "6S BY9C0'0F 0IC'0 ®BVOCE 0F 6€°1 BYE8°CF 00°9¢ BYOV v+ €8°6SC 2499 "€F €8°LI BYIT €+ GL'CS BYOI "I+ 0SSl 4
2dy9 1+ 86 ¥l qder e+ L9°8¢ BYPE00F OLLI 0 BVOBI'OF SI°I BYGL'OF LI°SCT BYOS'EIF LITI9C  qdv0°C+ L1°CC qve66 "1 ¥ 60 "6v BYIE I+ €l 91 I rd
BYLL TF S Gl BAVL8 V¥ 9S 19 BY600°0F 0L0°0  ®BY06S'0F 8570 BYOI "I+ 00 tE BYO08'8F €€ PPl  BVLO VIF LI SS BYCI"CF 6€°CE BYOT I+ €891 €
BV VI 1+ SC vl BYST'CTF €8°L9 BYS00'0F0L0°0 ®BVOLO'0F SS°0 BYCYCF L971E BYSO'IIF €876V qdVOr ' 9F L1'SY BYPLOF OL 1€ qv8e "1+ 8¢Sl C
qd1v "0+ 08 'Cl qd6c 'S+ 95 '8¢ BYLOO'0F0L0°0 ®BVOEY '0F 9570 qdyL "¢+ 05 LT BYO8'LF €8°1vl  qdIl v+ LI'I¢ BYLL'TF 0L €€ 2dSL0F S0°¢l I aH
BYLO'T+9€°8 qBVSS v+ 8L €S qveo0 0+ S¥0°0  94010°0F 9C°0 BY68°0F 0081 4BV 06 '9F 00°L6 BYIE 'L+ €8°8S qdey '0F 6£°CC BYIO T+ €0'II €
BYLEOF LTL BY8L €+ 8LSS BY800°0F9S0°0 BY0EO 0FTE'0 BYLOTF €E°LI AQVPe vI+ L1°L8 qeAV60 'LF LI'IS BYO00 I+ Cr '¥vC BY87 0¥ 866 4
BY68°0FC0°8 qvel v+ 8¢ ov qve00 0+ 8%0°0  9d4610°0F 9C°0 BY6L T+ 00 LI BYEL 0L+ 0S°S0l  qdS8°S+ LI 'vp qd8S'0F ¥L'I¢ BYS6'0F ¥ 01 1 ar
qd6C 0+ 8¢9 BYP0'SF6€°vY9  qRAVLOO 0*FT60°0 ®BVCO0 0+ 19°0 BY6I 'S+ LI'IS BYCTT EIF €E°€EC  BYVTO9F L9'1¥ BY09 I+ 06 €€ BYET I+ LTV €
BYEC0F88°L BY0S '9F 6€°09 qYLIO'0F9L0°0  ®BYOLO 0¥ 6S°0 BYCO v ¥ €8°9Y BYG69 'IEF €€°6CC  BVST'LF LI €€ BYT6 1+ SL0E BYI8 1+98°CI 4
qdSL 0F LL™9 BY91 "¢+ 9079 BY¥I0°0F SOI°0 94860 °0+F 9T "0 BYTO v F €8°8Y BYO0S 'Ol + €8°6CC PBV88'CI+ 06 'S¢ BY61 S+ 66 "¢ BYIT T+ 20°¢€l ! OX
BYVC I+ L6°€C BYLEEF 96769 BY800°0F L80'0 ®BYO0EO'0F9S°0 BY8C ¢+ 00°CE BY09 '9F 06 "¢rl BV 96 '8 F €€ 8¢ qBVOI "1+ 6€°0¢ BYOS I+ LY9°LI €
BYE9°CF90°6C BV 1Y€+ 9069 BYLOO'0F 6L0°0 ®BV0O80'0F 85°0 BVIC I+ €e'l¢ BY60°6F 050Vl qeAVYC 9+ €8°1¢ qVL8 1+ ¢TI '8¢ qave 1+ 1€°61 C
BYI8°CF LO'CTC BY89'CF €899 BYOI0O'0F 160°0  ®BY090'0F +9°0 BYL9 1+ 00°¢E BYI19°6F 06 "8V qd89 v+ L9 €T BY89°C+F 90 ¢ 24890+ 08¢l ! an
BY6C I+ G011 BYOY "CF 9S 69 BYE00'0FCLO'0 BVYPEO'OF IS0  BYSO'CIF 06 €9C qQV¥0 T+ €891 BYCL'LF €€°CL BYES0F L9°0C BY89 I F LISl €
BYEECF €SI qBV LS T+ 90°L9 BY900 0F ¥90°0  ®BVOLO'0F 9% 0 BYT9 81+ 00°LYC qvel "€+ L1°CI qdco 11+ €8IS BYOY'0F 88°0C qBVLI'IFCTC'VI 4
BY6C I+ CO'II qVoS ¢+ L1759 BYOIO'0F 190°0  BY¥90 0+ 70 qd¥1 "SI+ 06 91T BYT8 EF LILI qq0S "+ €€ €S BY09 0+ ¥C°0¢ qv88 0+ €1 "¢l I HIN
BYEY CF LESI BY9G'CFL9°¢€9 9400 °0F 0L0°0  949L0°0F 99°0 BY Iy '8+ 06 °SEC BYCS0F 0570 BYI8°9F 00 1Iv qdL8°0F 89 °¢€C BYE0 T+ 8L 91 €
BY6L I+ LY Sl BYOS I+ L9°89 BYICO'0F00I°0 ®BVOEI'0F L870 BYLO 81 F €8°€CC BY LY 0F €8°0 qde9°¢+ 00°LT BYOL "I+ $8°6C qdey 0+ 0y "¢l 4
BYEL0OF 0€ "SI BYLO'S+8C'89  qeIV8IO 0+ 080°0 99d960°0F 69°0 BY Y661+ L9 9YC BYZC0F €€70 qd91 6+ L9 ST qdvee "0+ SS°ve qdcL 0F vI ¢l I ZIN
(W) () @) @) (4) (¥) () (ua) (w2) —
W 8426 WAL T WAV YRRV, W HHH k!

(ol 7 CH 3

]

N E W W N R [ o X E BRI Y 2%



LA 2

2022 455 50 55 21 — 163 —

x3(4)

LG
(em®)

e £
()

BRI TARAEREL
(1) )

AL
(%)

(mm)

PAEEAR

&
(em)

pron

Qb3

A

-]
2 8 9 M 8§ 38 8 s 8 2 =S o 9 «
M <€ M € € € <€ € <€ < < M M <
X — — F Vv O 0 O Vv F O — O X©
S O T A VU N OO~ V>~ 6T T N
n o n <t n n a o v a4~ on < on <t
H o H +H H H H O H H H O H O H O H OHH
St v O O N> N > © F < >
S F —~ A = = A F O ©® n &~ v o
X S ANV NS = 0~ S8 — S
A T A A on & dad— — a8 da o
<
2 8 8 8 ° 2 © B °© g <° ° < T
< < < < < M < < o < < < < <=
© VN O O > AN O A N al ®© w0 N
O O O o>~ A A~ \n T — o
A 3 F AT S m s N
H o oH H H O H O H O H H H H O H H HH
S T O O > > Y o —= O o«
w A © v v v & O A VY oS A
AN M WA %Wyt A = > 0
n O O N1 O O o O v O v
§ 8 © 9 © ¥ ©° © 9 8 T O T q
< < < < < < < < M < < < < =
Q ¥ 0 —~- O n O F T A N v v I~
© o — o A o O a4 — o o0 o F A
S O ©o - O O O O o o o o o <
©O O O O O O O O O o o o o o
H o oH H H O H O H O H H H H H HHH
S O O 2o 9O O O O o O 9o O 9o O
X n © © A4 3 A O n I — O
A A~ A A =~ daaaaadaa
S O S S 0o o oS S o o o
=
Qo @ M 2 8 9§ 8 9 9 © <© Q9 © 9
M < << M| < < < < < < < M < <
S O O O O 9 ©O 9 9 © 9 © <o 9
= v o n ©® O F Q F 0 © 0 n ©
—_. AN = = = = =~ O AN A = =
S S 0 0 S o S S oo oS o S o
H o oH H H O H O H O H H H H H HHH
O v = O — N — N O - v v O O
O O n v i . o A A O O o © o O
o T i S B e S RS
-]
T 8 B o2 g s 9 <2 9 8 s ° T
< < < @B < g < < M < < < < <
N T 2 N o — I = O -~ O n A
N O T K n & Ao O v oon n >~ O
LS T TREV= T N NG R Ry S Y s S
H o H +H H O H O H O H O H H H O H H OHH
N >~ N O > 9O N O 9O >~ o0 x>
—_ = n & = S n n S —~ n © — ©
¥ ¥ S I S NS a3 a oS
N ¥ F O A A A X 0o o © © O
ot s
s s sa2 382 5203232
o < < < = 4 0o BB wn = <
T o0 > 0 O —~ 1 = o O — < -
S~ AN O . .- NN X . el
—_ ot AN A e e = O AN = = O
H o oH H H O H O H O H H H H H HHH
S >~ 0 N >~ O 0 Q9O o0 9O O - o
S — o n = n n S v n S n o o
O I ©O O -~ O 0 O A A N
<t n == — <t O O i < on
— — N AN A
< -]
g ° 2 A g ° 8 <© 2 A < © <
< < M < < < < < M < < < < <=
— AN AN O T AN O N o 0 O\
— 2 A -~ 3 A A N O T 0o F ®
+ 0 F nwn B F T n oA oA
H o oH H H O H O H O H H H H H HHH
O N I == = T S S o o B o
~ 0~ 0 o wn S~ v o~ O O — o —
AN NSO O non <t 0 A
AN = ~ " =~ & d a8 = — &
o 8 3 o % 3 B o 9 8 ° o o
M < < M < < < < o < < O M <
+ O O O Vv O ©® O ® T — — ™
— N &>~ 00 = N = I — O O wn wn O
" aNS S A - -~ AaS —~ o
H o oH H H O H O H O H H H H H HHH
>~ 0 0 >0V —- O Q ® Vv >~ OV O
n N0 NN A O O© O T non ®©
A O ® O XS — S N N R
v nn N N on - T - T 3+ O+ T - <
<
T 9 M It 8 ¥ °« 8 89 =T o 9 «
< < A <€ < < < < @ < € M M <
Q> Q> > Q0 Y N~ O =
T O N nhn X O~ 0 F n
- -~ 0 - O 0 0 S oS - S O —~ —
+H 4+ 4+ H o H H H H O H H H H O HOH
® N N = > QMO O N~ = 0
S — 0 n - ¥ © S a n A — n O
+ 8 S — a8 vt S n o ©
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
NN — AN NN — A N —~ A N — A o
< -
n [aa] a =

VKIETE 3 FhALF FAEAE &£
3 WHitE4%ie

FASRAMY. A 7 28 9 5 110 47 - i P2 R A T 5 5%
B, I BLEAR TS i B VRO VIAE /N3 2 TR
ST (B A B AR AR TR R R
TRE SR R R 20 52 MR AR 140 285 i, 308 TR 52 T
DIAE/ NG R IUE P 5 S e 5 AR5 B AE B AR 0 WL
R R R e R BRI R
R R JE T 1 SR T R AR N B e B
LT AL AT B8 DAL /N S 58T d l, (E A 22
TR TE VAT by Fof 1 o LA R B LK, T 4l A
(5] At L] A8 /1N 3 7o 5 9 D5 ) M) i Be RAG . X DITAE
AN, AR 7 3 SR FH 48— 5 A B A B AR
B I ANRESE Al T BT A YIAE /N R R, B i
JFE PRI B o Sun S50 1o X (0 6 fAeL A1 iy % 2
P 2 FPERIE T 6] — DI AE A 415 1 2% 5 e AU AR i
17 QTL S Hr A AR /R 73 Bt 4 L, A6 10 5 3 iRl 36
BN RBL12 A QTL 7 % B RREE T A8 8 4
QTL, W Rh e 5 B X VIAE 4 I A KK A R
B4 DRI, AN R DA 3 it Rl 4 S oA 35
JEAE R AT L EL

AR 308 o AT 5 A [ R A 0 AN () DT AE /S
25 by A PR -5 0L B e SO R Wi, 45 SR AR W 1)
FE/ NI AR By 52 51 R M 38 B2 (R R 0 T AN )
SEABL T A WLBE Al B A TC ] 520 . 7 3 AR
IR ERR LN, B ML — R B BB
TR T WA A R 2E S T — S B
JE FRAEEAR PRAEBE IR BRI VEIRAE R
TORAEBONAAAAE B FVE2E 57 o VLI PRIE D R
BTy R YIAE/ N SRR SAEAR T it o 9 L 1
W ECAHSRE o Tr 22 T4 R 3R W, B 7 Al
I8N 25 BRI AT R (R 2 22 7 A 5
TV BE b JoE PR el e o AR e Ay TR A 78
RSN, AR N B I e . 2 AR
AN AP BPEIRFEAL B 1 540 BE 2 2 8] 22 5 6
PRSI AR OL , Al AR R R AR A I i
A GRIREE R AR UK P A DK R T R
VKT AR B < o 1R 2 R Bl A, A = i, ik
IV AE 4G M A =, $ R 22 DR A (5 3 Mg A
WY, AR N R AL s RIS
AT IR 2E S BRI AE AR UE LB
F1 TR s % A T ARG %5 B AL, 7 4 A8 el 55 0L 5 P ik



— 164 —

VLI 2022 AR5 50 4557 21 1Y)

TR /DA R T, A I ), A ST A . R AR
£ ELMAENRZHIRFEFE 1 5403 2 BFA
FETE R EMEZE 5 AR S A0 3 22 S B i, SR
X ICER B R e /N T AR G 2 TA] A R SO
FIFHR T, X AE VLG Bl 5 ik 75 i — 25
Wit

HAS I B, AR S K 2 40 B PEARTE 3
T FE 2% B2 T B TC R KA Ak, R W g A R AR 41
R E , A T 2 R B2, T AE Ry B 58 o0 A
PRIR B B FRAE AR , 0 AT VR S PR AR E P R R AR
T AR R R v B A AT B T B AT I 3 K, 4
SR Uy v B ST R AIG, 17T 2 A 55 28 S ZE 4R
MIFEE LR — BB o R
HRURE N B/, FTRESE BT R R AR S AR e
W, e IR P 0 AT I 2 A e o A1 L A e
U BE I o B, X S R A KA A
FITFAE MR 53 8 & B I A FEASE 11 24 5 A %% A2 K
B, LA A PR R R, X Ay B AR A e 1) % A
FRHt TR BEME . T A AR R AR AR T R ) R
U vy 2 o 2 P T BRI KA, X 5 R A 1
SO BURRARL, W] AT 2 AR AR = AE R RO R 30

T4 5538 1 X PRI AR 1145 #1772 5003 000,
5 000 .6 660 .8 000 ££/667 m* 25 5 A6 Ffi A 25 i
AR, e B AR 230 3 46 — R BT AR
WS IR G H 58 A LLRg AR 21 5 A Ak
SUFIEEAR s ¥ 3 v Satini R 51 U) 46 /N 55 F1 R AR K3
I AT ] 2 Ff Spray ZR 5 VIAE /NG Ryl 4R,
% 165 110 .88 .66 .55 kk/m” 25 5 Fhg i 255, 45
SRR, BRI A SR S R R T
570N, Satini RYNY)AEEG AEAR AN 32 HH % B 52
ARG L5 R 5 H— B HE MR 1 EH  Spray R
BV A6 44 4615 o R A 2 P P B R R AR iR G
a5 AR A —3, Al ReE B P4 /N3
mn PP A, 25 AR IR AN 4 — . Chung A58 45
W, H B2 10 25 i F2i e goRn i FE K
TR ARSI Wi i e o a1 | A NI (15 L7 N N .
WA R G H 8, ks L, Y63
Bl B8 Rk 25 FE I 15 0, ZEHL 2 T B A, A e
FEAE I H— B, (B R X Ak e JC s
AGRIEF AR A2, TR 2t 5 g T
HSLYIIEAS , TARIR AR R IR/ N

X T UIAE/ING R Uk, AS (] it oo 0 5 A % B ) —
AEACH M AN A o ZR5 AN IR 1Y 16 YR/ N TR

3 Tl AR R AR DL, S B B (BR
5 >70 em) (VIAE /NG Al BhAE 3 b A 9 8 TA] 45
PRI 22 57 WD A, T G oo 50 (B < 55 em) Y
DIAE/ N A PEAS [R] 78 AL R A R OR 22 57
BEAN, VIAE /N3 9 LB ol TR L AR RE , 23 BOAR 5%
PR T Z IR o 1B 45 R, R X g R 7
S AR VK AR VK S A UTAE /N5 A iR s
BERMH R 7 X, W AR AL = B AR TS T Y AE
ZINB vt o ) 2R PR AR % B AL 1) B 3 0 5ol i R
FEAN R E A8 4 BE XA R VI AE /N4 dl Rl AR R L /Y
SN WA I8 5 1A [ U0 A8 /N3 1 e R 1 7 5K
G i) 7 S S PR S R o R R g o EE AL A L) AE
ANgE AR LU & BRI R R B O A S Al AR
PRI AR o

S

CUVBRG . b A A 2 R4 B SR [0 o A,
2005,21(9) .73 -75.

(21 wiBk. AEFEIMT. 3. Lt E A L T 20112214
215.

(31, WL, B B AR MR B (LR R
RIEESL ()], TLIRAROl R ,2020 ,48 (11) ;61 - 66.

AVFRT, D ORI KL BRI AR 4R LA
ARSI, BARER,2020,34(10) 12143 2151,

[S TR, SRR, o [ 49 J BOAER J H X Al % R 1 T
[J]. pEEW,2020,36(3) 130 - 133.

(61 MHESE. LT A IAER Tl & TR AT B0 05 : DAk B
JESFAES R A A AL 0 [ D], 2 5 Fh i, 2020, 40
(10) :38 -39.

[T S BRMEVIEAI RO SR I D ] T
el kA ,2015:12 - 15.

CSIMEI, T ML LA R MR A 2
BEREMBF D], AL AR ,2020(2) 7 - 11

[0V A T, TR, A 7, % &3/ MBI RRME IR H R
(3] AL LRI ,2018(2) 185 - 87.

[10ET 8, M5, S5, 4. S5O T R 393 0 bk KA
SRR I, R R BE 2 R (AR )
2021,49(1) :14 —18,29.

DTS S, B R, 2. R R AR /N2 il
WL EI BB () ). Z A4, 2021, 41 (1) 181 -
87.

CRVRBET, B W3k A5 BRI HURAR R R S S
FRRERCEAT = LA 1] MBI 2020 ,42(5) 140 —44
[13) T, B, JUAR, 45 B X AR K i R
PEBR A= AT ). SR LRI 2020 48 (24) 20 ~21.
CUATHERE, AR 30, 2030k, 4. iR S I AL PRk 0 g = it
BRI A0 B0 [ 1], BiAe 2% 4, 2017,31 (9) : 1856 -

1863.



VLI 2022 AR5 50 4557 21 1Y)

e, A, KRR, % BAFAEHEERRT oM ERE MRS EaFN1T]. THRLA#,2022,50(21) : 165 - 172.
doi: 10. 15889/j. issn. 1002 — 1302. 2022. 21. 025

Wik B2 2 A AR KO E G A AR EAE AR
i 1Y 2545 PR

M, R, R, REST, B, ARg
(L T F IR BT T 8320005 2. VT4 4 ML B B A DR 2 /T 9548 50 2 A Pl R TR A S %, VT AR 3 210014)

— 165 —

R AR DAL A B IR E RS, I ARTEAN R U B B2 X FAR AR ZRAR e GV A A BAE AL RS
PEFZNE , 5 1 HHREAE A ™ Il A OB SR B AR BRI A 7= PR 3 DU B g i ORI A e sl i
Titi FH A A1 B2 (20,40 80 mg/L) SN B 3R, R MR i MG (I 055 24 AN AR, PP HOO A AR A S AR
RO B SRR BAALH RN s X0F 24 ANEFREERT 2R 70T AT LR A PR PR AR IR AE o LR A PRI R AR Y ISR XL
(B A S s pR BB, B 08 A ) T 24 e R A P N Sl e 2R U o A5 SRR, SSRGS P B2 3R B vy 1 S A A
A28 SR R ARG TR AR Ak R R A AR A CO, WRBE AT PR R AT R
AR O B FEIR TN R R A TR 24 S BRIEARIA IO 3 D ER GRS, SRR BBk T A R R,
40 me/L it B¢ R AL PR 2 5 F m g A 7 A A

REEIR) : A A A M B 3 R ZNRAR e B RS R A B A AL

FE 525 :5668. 401 XHEkFRERD: A XEHS:1002 - 1302(2022)21 -0165 -08

FRE AR SR 7 PR MO R, T A
AHFA 1R FAELABENGE AR O 3, AR IRR

IR H 1:2021 - 12 -03

FeHTH B FE AR R (G5 : 2018 YFD1000300) ; E % B 2%}
SFHEG (G5 132072533 ) s TLAR A A AHE B ERIF & [ %5
CX(19)3041],

B 1996 BRSEATITF A, WL, £ RICI7 T
N 22, E - mail ;mia. 6@ qq. com,

WEIER W, L, BRSO, 325\ B R B ST U R
3%, E — mail ; wangjing8375@ jaas. ac. cn; X 4R4E, 1+, 3%, FE
LA B AR FRESE , E — mail ; 1hf_agr@ shzu. edu. cn,

R e

NSNS

(15 ] FAREL, A7 i GG , 55, AIR) % B T 20/ Shi sk e
VA BEIR LT] . AR AR ,2020,52(9) 239 —44.

(16138 FF A%, IifAl ¥ K 46 % B 0 45 16 5 T LS 6 1958
], R 5T ,2019,39(10) :5 -6,28.

(1714 #,%0 51, 56223, 4. BhoiL 28 B2 X 44 76 7 4 AL 3 2
m[J]. hE 244 ,2020,45(1) ;59 - 64.

(18 )k A, IR 8 X101 35 A Aok A AR R e A28 J3 X D) 4K 3 i Jo 5 e
HIBFFE D], BB F ARl R, 2017 ;27 — 44,

[19]sEmeme, x| &5, W%, % TRt 24 FEifes A K
)], PUAepRAA e ek ,2019,34(3) 1125 - 131.

(20 I M B, TRV, S ve 55, DIAE/INAS £ 2L RO IR TR 6 3t
fartrlI]. mmAO R4, 2018 ,41(3) :440 —446.

(21] Hfgadin, eI, B, 55, 2L UITE4 MRl 2 BURRE TN 14
FAESFFIEMT]. P ERI R ,2019,52(14) 12515 -

NN

crcrgagagagagagaGag

D ey s 51 4 R Y S =12 ol N R 4
A BRFGNE, E LB R AL W HEER
J7 1)

¥l iz 2% (quercetin) B 3,3",4",5,7 — L2 L0
i, i ) e B IR B, TR T 22 W v Y B 2R Ak
B TR T R G E AR AE AR S
Hal AR ARSNE, A R PURARE Y  A E
JR — T R ) A Y W R AR
TR, AR TR AR ORI ) S s AR AR Y
RN T SO R 5 S [ SR (ABA) (5]
Wk -3 — SR (TAA) ] ZIB I8 45 52 i #l 1 A K

NSNS

R e RN RS R

2524.

[22]%h B3, 3, M kbl 5. 23 UIAE A bt BT MR SR A E A 1
[T, FEALFE,2011,44(20) 14265 -4271.

[23]Peng H,Zhang F,Jiang J F,et al. Identification of quantitative trait
loci for branching traits of spray cut Chrysanthemum [ J ].
Euphytica,2015,202(3) ;385 -392.

[24]Sun W,Yang X C,Su J S,et al. The genetics of planting density -
dependent branching in Chrysanthemum/[]J]. Scientia Horticulturae,
2019,256.1085 - 1098.

[25]Chung S O,Kim Y J, Lee K H, et al. Growth characteristics of
Chrysanthemum according to planting density[ J]. Korean Journal of
Agricultural Science,2017,44(4). 604 —612.

(26 ] 2=, S, B TIAL, 45, REARI e A R X 2 K VIR 3
SPARBRINFENE) . ARSI, 2007 ,18(5) 11057 - 1062.



