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Different responses of endogenous hormones and germinating and
sprouting to bud-notching of different ways in apple branches
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Abstract: In order to reveal the different response of endogenous hormones and germinating and sprouting to
bud notching of different ways and the mechanism that endogenous hormones regulate the bud germinating in apple
branches, juvenile branches of 3—year—old trees of Malus pumila ‘ Middle—Autumn King’ were treated with differ-
ent ways including bud-notching all (T1), bud-notching in base (T2), middle (T3), upper (T4) parts of a
branch, and no bud-notching as control to study the relationship between dynamics of endogenous hormones and
sprouting in branches. The results showed that the germination rate and sprouting rate were significantly increased
by 9.3% and 171.7%, respectively (P<0.05). There was a significant positive correlation (P<0.01) between the
germination rate and sprouting rate with a correlation coefficient of 0. 643. There was a significant positive
correlation and a negative correlation (P<0.05) between the germination rate and long shoot rate and short shoot
rate with a correlation coefficients of 0.594 and —0.613, respectively. After buds cutting, the highest IAA and GA,
contents in the cut part of shoots increased by 26.5% and 40.3% , respectively, while the highest ABA content de-
creased by 66.1%. The ZT/IAA ratio after 7 days of bud-cutting and the ZR/GA, ratio after 14 days of bud-cutting
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had the best correlation with the bud germination rate with a correlation coefficients of —0.731 and —0.719, respec-

tively, which indicated that these two indexes had the greatest regulation effect on bud germination.

Keywords: apple bud-notching; endogenous hormones content; germination rate; sprouting rate
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Table 1 Effects of different ways of bud-notching on sprouting in branches
G AL A1/ % FIRR/ % A % KAR/ %
Part in a branch Treatment Sprout rate Short shoot rate Medium shoot rate Long shoot rate
CK 3.7+0.3k 92.5+4.6a 2.0+0.8j 5.6+0.5j
e T1 5.9+0.5ij 84.7+4.1b 8.3+0.6hi 7.0+0.6ij
i T2 8.7+0.6h 74.1+3.6de 14.2+0.9¢d 11.8+0.9h
Lower part
T3 5.5+0.4ijk 81.3+3.9b¢ 10.5+0.8fg 8.3+0.7hi
T4 4.8+0.3jk 77.5+3.6cd 15.6+1.0c 6.9+0.5ij
CK 5.3+0.5jk 85.5+4.3b 7.5+0.6i 7.5+0.6ij
i T1 14.6+0.9f 68.2+3.6e 12.5+0.8de 19.3+1.4d
o T2 12.2+0.8g 69.3+3.9¢ 8.1x0.6hi 16.6+1.1g
Middle part
T3 18.1+1.2¢ 58.1+3.3f 9.4+0.7gh 22.5+1.5d
T4 16.3+1.1ef 55.6+3.1f 23.8+1.8a 20.6x1.4de
CK 7.3+0.6hi 70.3+3.8e 19.5+1.3¢ 10.1+0.6gh
i T1 26.7+1.6b 55.4+2.9f 12.4+0.9de 32.2+1.9b
" T2 20.4+1.4d 60.1+3.6f 12.2+0.8ef 27.6x1.8¢
Upper part
T3 22.4£1.7¢ 55.5+3.2f 14.1+0.9d 30.4+1.9b
T4 35.4+2.2a 35.8+2.1¢g 21.7+1.2b 42.5+2.7a

I FAFUARNG TR R 2557 B3 (P<0.05) . T IA],

Note; Different lowercase letters in same column indicate significant difference ( P<0.05). The same below.
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Table 2 Dynamics of IAA content treated with different ways of bud-notching in different parts of branches

L5 & 5ina sl

ZZEJ5 KEL Time after bud-notching/d

Part in a branch

Treatment 0 7

14

21

28

CK 4449.9£198.2¢

6535.6+326.71

2573.8+128.7i

. Tl
i T2
Lower part
T3
T4
CK
N T1
s ™
Middle part
T3
T4
CK
T1
b
U " T2
er pa
pper p T3

T4

4449.9+198.2¢
4449.9+198.2¢
4449.9+198.2¢
4449.9+198.2¢
5335.1+215.4b
5335.1+215.4b
5335.1+215.4b
5335.1+215.4b
5335.1+215.4b
6681.2+341.1a
6681.2+341.1a
6681.2+341.1a
6681.2+341.1a
6681.2+341.1a

5656.9+293 .2
7016.9+354.3 ¢
7499.3+374.9def
6322.2+316.7hi
6785.4+339.4gh
6331.4£326.5 hi
8392.3+369.7c
7777.8+374.3d
9084.2+482.3b
7409.7+383.5def

7455.2+372.8 def

8576.4+418.3¢c
7641.1+£305.6d

7465.1+£407.9 def

9651.4+472.5a

7928.4£396.4gh
8265.7+402.defg
7297.6384.9h

7804.8392.2¢h
7961.6:£408.1fgh
9178.5:£459.0cd
8082.2+374.3fgh
9679.5+483.5¢

8927.7+446.4de
8776.0+438 8ef

11878.4+592.6a

9415.2+464.4cd

10718.5+£525.9b
12325.1+£616.2a

5034.8+254.6¢
2952.2+147.6hi
3770.5+188.5fg
4684.3+£234.2¢
6545.0+327.2¢d
6869.3+343.4bcd
6518.9+£325.9d
7108.3+355.4ab
7021.3+345.5abc
3317.6+£165.8gh
7178.4+358.9ab
4052.2+198.3f
4111.0+205.6f
7476.5+£373.7a

1236.4x61.8g
3565.8+178.3¢
2669.6+143.3d
1940.9+97.1f
1333.5+66.7g
1236.2+61.6g
1408.2+78.4¢
1201.8+62.3¢
2189.5+109.5¢
1307.4+65.4¢
1836.7+91.8f
4178.0+208.9h
2614.1£130.7d
3388.9+169.5¢
4473.1£223.6a
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Table 3 Dynamics of GA; content treated with different ways of bud-notching in different parts of branches

&

Part in a branch

s

Treatment

Z 25 J5 FKEL Time after bud-notching/d

0

7

14

21

28

H

Lower part

R
Middle part

NSl
Upper part

CK
Tl

T2
T3
T4
CK
T1

T2
T3
T4
CK
T1

T2
T3
T4

16942.8+847.1¢
16942.8+847.1¢c
16942.8+847.1¢
16942.8+847.1c
16942.8+847.1¢
21675.7+938.7b
21675.7+938.7b
21675.7+938.7b
21675.7£938.7b
21675.7+938.7b
23680.6+941.6a
23680.6+941.6a
23680.6+941.6a
23680.6+941.6a
23680.6+941.6a

18990.9+848.5¢
19166.5+859.3¢

24329.4x1116.4ef

19779.8+899.9g
19370.7+869.5¢g
22522.3+1026.1f

26198.7+1209.9de

24055.5+1102.7f

26366.0+1218.3cde

22317.7+1015.8f

27431.7+1271.5¢d

36259.5+1612.9a
28403.1+1320.2¢
33776.4+1588.8b
37074.1+1753.7a

20003.4+947.4h
24858.7+1142.9efg
22512.8+1025.6g
25345.0+1267.2def
23104.8+1055.3fg
22761.6+1038.5g
26158.4=1207.9de
27388.5+1269.4d
25341.9+1167.1def
24590.5+1129.5efg
36220.9+1611.1c
39731.8+1786.5a
36856.0+1642.8hc
38697.1=1734.8ab
40478.1+1832.2a

19679.6+883.1e
26235.2+1211.7d
27606.5+1280.3cd
20687.1+974.3e
20177.0+£948.5¢e
25259.5+1262.8d
33702.6+1585.2ab
26419.8+1220.9d
28857.9+1342.8¢
25962.4+1198.1d
31800.5+1350.4b
34935.0+1546.7a
32200.1+1410.3b
33206.2+1560.3ab
35063.8+1653.2a

12983.7+£649.1j
14765.2+678.3hi
13857.5+692.9ij
15967.3+£798.4{gh
12598.6+692.9j
15181.3+749.2ghi
19119.5+895.9¢d
16411.4+720.5h
17155.5+£757.8ef
16151.3+707.5fg
18542.7+827.1{gh
24991.0+1249.5b
20455.8+972.7bc
21672.1+£983.6¢
27115.3+1255.7a

R4 AEARNFLHETHERBAFE 2T SEHE/(ng - g')

Table 4 Dynamics of ZT content treated with different ways of bud-notching in different parts of branches

e A JGBL Z 2§ J5 KA Time after bud-notching/d
Part in a branch Treatment 0 7 14 21 28
CK 2378.7+113.9h 2657.5+£129.9de 2768.7+138.4fg 1722.2+86.1dfe 1525.6+76.3bed
; Tl 2378.7+113.9b 2619.3x121.7¢ 2882.7+144.1efg 2147.2+107.4b 1618.2+80.9b
Lov%ftiarl T2 2378.7+113.9b 2668.4+135.4de 2737.3+136.9g 1985.4+99.3bcd 1592.2+79.6b
T3 2378.7+113.9b 2663.4+130.2de 2987.7+149.4def 2487.8+124.4a 1863.5+£93.2a
T4 2378.7+113.9b 2708.3+139.4cde 2598.1+129.9¢ 1663.6+83.2fe 1500.3+78.9bcd
CK 2579.9+126.8b 2885.8+151.3bcde  2889.9+144.5de 1875.6+93.8cde 1868.7+93.4a
; T1 2579.9+126.8b 2815.6+147.8cde 2846.6+142.3efg 2013.7+98.7bc 1579.3+74.8hc
Mid?lfﬂpart T2 2579.9+126.8b 2723.8+136.2cde 3321.3+166.1abc 2018.9+96.9bc 1280.7+67.8e
T3 2579.9+126.8b 2922.5+146.1bed 3094.9+154.7cde 1893.8+92.7cde 1967.3+98.4a
T4 2579.9+126.8b 2741.8+137.1cde 2822.8+141.1efg 1807.8+90.4def 1434.4+71.7cd
CK 3182.4+152.1a 3085.5+154.3ab 3220.4+158.3bcd 2039.6+106.5bc 1623.3+81.2b
., T1 3182.4+152.1a 2959.8+143.7hc 3194.1+159.7bed 1903.3+95.2¢cd 1921.7+96.1a
Up;tfﬂian T2 3182.4+152.1a 3277.3+£163.9a 3324.8+166.2abc 1579.8+76.5¢ 1399.1+73.2de
T3 3182.4+152.1a 3147.3+157.4ab 3451.4+172.6ab 2052.3+£102.6bc 1901.9+95.1a
T4 3182.4+152.1a 3152.2+157.6ab 3576.4+178.8a 1998.4+99.9b¢ 1539.1+76.3bed

RS5 TREZFHETREZEMMUFE ZR FEHT/ (ng- g')

Table 5 Dynamics of ZR content treated with different ways of bud-notching in different parts of branches

B A Qb3 Z1 2 )5 KL Time after bud-notching/d
Part in a branch Treatment 0 7 14 21 28
CK 1321.5+64.5b 1403.2+70.2d 1538.1+76.9de 1256.8+62.8a 920.0+45.5be
S T1 1321.5+64.5b 1575.3+78.8bc 1601.5+80.1cde 1192.9+59.6abe 788.6+39.4efg
Lm%?fmrt T2 1321.5+64.5h 1457.6+72.9cd 1520.7+76.0de 1102.8+55.1cde 944.2+47.2b
T3 1321.5+64.5b 1623.6+81.2b 1659.8+83.0cd 1212.9+60.6abe 1063.0+£53.2a
T4 1321.5+64.5b 1392.0+69.6d 1443.4+72.2¢ 1183.9+59.2abe 754.6+37.71g
CK 1433.3+74.8b 1543.0+77.2bed 1605.5+80.3cde 1042.0+52.1de 933.6+46.7hc
, T1 1433.3+74.8b 1444.0£72.2cd 1525.5+76.3de 1241.0+62.1ab 739.8+37.0gh
Midrfli—llfigpart T2 1433.3+74.8b 1482.5+74.1bcd 1589.6+79.5¢cde 1232.7+61.6ab 859.0+43.0cde
T3 1433.3+74.8b 1479.7+74.0bed 1719.4+84.8bc 1023.6+50.7¢ 898.0+44.9bcd
T4 1433.3+74.8b 1471.3+73.6bcd 1501.5+75.1de 1231.8+61.6ab 667.2+33.4h
CK 1768.0+85.3a 1925.3+96.3a 2044.7+102.2a 1133.1+56.7bed 1097.9+54.9a
s Tl 1768.0+85.3a 1888.8+94.4a 1719.0£79.6bc 1057.4+52.9de 919.4+46.6bc
Upper part T2 1768.0+85.3a 1931.8+96.6a 1847.1+£92.4b 1277.2+63.9a 826.0+41.3def
T3 1768.0+85.3a 1948.5+97.4a 2073.1+103.7a 1171.7+58.6abc 974.3+48.7h

T4

1768.0+85.3a

1984.5+99.2a

2020.2+101.1a

1224.8+61.2ab

902.7+42.1bed
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Bkt 4 136 ZR A T1 T2 AbF KT CK 4, H
b B CK o & 225 . VLA SRR 24T ik
PR A r ZR & f s 0t IAE AL B S 14 d (RPZE
JEE KT M ZIZERT ZR & RGN,

2.3.5 MR ABA 9% M 6 UL, AR IR AL &%
ABA SRR , ABA & & sy BTAK UCh JE 35 >
s> B, ZIZFE IS, BSR4 AL ABA & R
REAR S G < v A0 ka3 Hoh R 2% S R v
ABA T ETEANEESS 21 d WIBHTRRAR, 21 d J5 & 2l
HIEIN AL 3 ABA & RAEALT)S 14 d NZ
WA, T 14 d S5 A EIF IR, ZIZF0 ) 7 d,
Fi 4T ABA &5 T1 ACFRERAR, My 296.4 ng - g7,
K43 ABA i T1. T3 A0 BT CK, M &%
30 ABA i T1 . T4 A PR KT CK, ZIZFAb B
J5 14 d, BT ABA 5 T1 A BRE (IR, 4 169.3

ng « g~ AATHE ABA FriE T3 AFEEA, 4 106.6
ng ¢ iS4k [ ABA & T4 AR PRIAIC, O 40.7
ng - g "o LA BRI O 2 v B 2 45 BB A 2R (A
ABA i N IEAIR, 115 220 25 AT Gk 2 IS 45 i 03
D SAHER B 2R (A T ABA & i,
24 BEHEFERSHEN BEARNBEEREST
Fe 7 A UL R AR 25 R 5 ik ) A 3 I
FIE(P<0.01) , 5HA R 2 B 3# 7 5C (P<0.05) ,
HREFREBETFME(P<0.05), PEIHZIZF 405
CIRTE /3= R R s AR Kt R o o5 3 S
RN RESE T 20 25 1 i 3 B A i T AR A2
R FRIFR 4y ) B 45 20405 50 07 32 i U8 BB 4 =2 1
A7, 3 AR AR 5 32 B o) Z0 ZE AR BRI 1 a AR
SABUARE, AT 2 2 23R4 2F IR A 1 2 BB RS AR K
AR,

F6 AEZIZFRETHEZZIMAFE ABA REHT/ (ng - ')
Table 6 Dynamics of ABA content treated with different ways of bud-notching in different parts of branchs

BERFRAL Qb3 ZIZFJ5 REL Time after bud-notching/d
Part in a branch Treatment 0 7 14 21 28
CK 424.9+21.2a 370.2+18.1a 237.7+11.9a 157.4+8.9¢ 455.9+27.8a
, T1 424.9+21.2a 296.4+14.2¢ 169.3+8.5d 78.8+3.4f 279.9+13.9d
Lm%iart T2 424.9+21.2a 298.8+15.6¢ 176.0+£9.1d 62.7+£3.7g 232.8+11.6e
T3 424.9+21.2a 342.4+£16.2b 189.2+8.6¢ 112.2+5.2¢ 327.4+16.4c
T4 424.9+21.2a 360.7+17.8ab 209.1+9.5b 110.3+£5.5¢ 302.4+15.1cd
CK 351.8+15.6b 283.5+13.2¢d 147.9+7 4e 134.9+6.7d 431.2+21.6a
- T1 351.8+15.6b 172.1+8.71g 119.2+6.5fg 69.8+3.5fg 206.4+11.3ef
Middl: part T2 351.8+15.6b 261.9+12.1d 121.9+6.7f 102.5+5.1e 373.1+18.7h
T3 351.8+15.6b 171.9+8.6fg 106.6+4.3gh 45.8+2.8h 282.1+14.1d
T4 351.8+15.6b 267.3+12.4d 139.5+7.0e 127.7+6.4d 290.1+14.5d
CK 293.7+14.7¢ 211.5+10.6e 116.8+5.8fg 199.3+11.3a 307.6+15.4cd
i T1 293.7+14.7¢ 152.8+12.6g 71.9+3.6i 100.3+5.2¢ 185.1+10.3fg
Upper part T2 293.7+14.7¢c 201.2+10.8e 103.7+5.2h 171.9+8.6b 281.3+14.1d
T3 293.7+14.7¢ 189.5+11.5¢ef 97.7+4.%h 167.3+8.4be 229.1+11.5e
T4 293.7+14.7¢ 172.3+12.8fg 40.7+2.8j 157.7+7.9¢ 171.0+8.6g

R7T BERBEFEEHHN KREABBEXRBEER
Table 7 Matrix of correlation coefficients between any two
of germination rate, sprout rate, short shoot rate, medium
shoot rate, and long shoot rate
WEE kS 9?4&35 EP&% N ES
S Short  Medium  Long
Germination Branch
shoot shoot shoot

rate rate rate

rate rate

Germination rate
R
Sprouting rate
Short shoot rate
ERES
Medium shoot rate
Kb

Long shoot rate

1.000

0643 " 1.000
-0.613°  -0.944"* 1.000
0.348 0461  -0.675" " 1.000

0.594" 0.996" *-0.943 " " 0.453 1.000

T « FBARREFEME(P<0.05), » = FaRMEEHL(P<
0.01), TIA,
Note: * indicates significant correlation ( P<0.05), * * indicates

extremely significant correlation (P<0.01). The same below.

25 HEBFESHERZSEMNHEXED T

I FHAS 45 01 2F 2 FUA [R]) s 30 D U5 R 7 it
FIAHSEME 50T, Fi 6 8 AT L, AL AR ZI ZE AL PR S 14 d
TAA & i 5 20 R B A 2 IEAH G (P<0.01) , ZI 2
AEFRIE 14 d ABA & S5 2R BN B E AUAHE (P
<0.01) , ZIZFAbFE 7 d 5% TAA/ABA {5 4%
BB EIEAKE(P<0.01) , 214403 7 d K4k 721/
TAA HUAE 57 2558 A% b 2 T AH 5 (P<0.01) , ZI 2
LB 14 d B 2% ZR/GA, F B 5 28R St 2 T
¥(P<0.01) .

30 ik
2R R L P B I B AR 2
R 220 28 TR T3 SR AL 0 A R 2 A A T

it KRS, B v FEE Al 35 38 0 v 0 A R 2, 4 MTHE
B AR R SR AR B B AR ARk
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Table 8 Matrix of correlation coefficient between germination rate

and endogenous hormone content

PRI R Z2£ )5 KAEL Time after bud-motching/d
Endogenous hormone 0 7 14 21 28
TAA 0348 0541 0.682™ 0.605" 0.468
GA, 0.381  0.506 0.388 0.619" 0.505
YA\ 0319 0221 0306  -0.015 0.086
7R 0319  0.280 0174  -0.223 -0.362
ABA -0371 -0.626" -0.650" -0.318 -0.506
TAA/ABA 0346 0673 0600 0507 0.582
TAA/GA, 0.101 -0.007  0.193 0.308 0.429
GA;/ABA 0369  0.587° 0548"  0.498 0.532"
ZT/1AA -0380 -0.731" -0.615° -0.604" -0.605"
ZR/GA, -0.380 -0459 -0.719" -0.641" -0.627"
(IAA+GA,+ZR) 0363 . C s .
/ABA . 0.607"  0.560 . 0.616

FEAFUO FE W ZF A R AL R A La B A TR A
PEAT 2 ZEA0 R, 45 S o T R ) R RRRR &
AR Renton 2577 A B4 B B A K 2
TN ZI 2RO W — B AR b, B S5 B 5%
N ZZF ] B e AR S i 20 5, (H 55 0 BR 22 oK
W 2F A T2 R R A 1 o3 A A O B T
AR B E R, R 2 H B A TR IR AT g
J2 20 25 A0 P A () s S 3 R Ak 3L A ) )
it A 2 2R i B R W /N AR AT o 20 2 0T
FHE B ZE R ML 1 (P<0.05) , Wi 2E R AN
BARE F3 2R 3 > > 3 | 3 e T T A i
B, B 2E R R B SE R A S PR AR 2R S
BURL 7 S AR B S IEAR OGO R (P<0.01) | T 5 R A %
BB ERAHLEER(P<0.05) , 5K FRE T ETFH
KKAR(P<0.05) , VLA ZI 2F 4b ¥ 5 254 B A A=
K, X SRS s A —5,
PRI GA,  ABA TAA 25X & PRHR 27 B4
FAARAAE Y TAA 25 HE 38 i Al 02 8 PR AR 25 fi B
PRI TR R RE A R g R L) AR gE b 3
A 17 BIGBARFEE il | L3 TAA & 3y 5y
IEFARR S 3 A 31 HikBIE(E5 1AA & &l
I NS M A P R <E - (E)
AR E A AT AL A TAA i, X T RE S A
S 2N R 7 AR N 56, Olsen 261 5T
UESE GA, 322 3 5 M) 204 P9 40 1 434k B Kok
PHPE SRR & S UBCIR DL, GA A J2 B 5 ) 2
W %, T Se il A TAA KT 208 ZT/1AA il
i B B R E Y AR 3 A 17 AR
GA, & i L SB35 B AR #a 34,3 31 Hik3|
WEAE IS GA, B f iV FRAIG, 22 26 Ak 3 mT 0 28 048 s
%0 GA, &, ZT R ZR R4 AR R BAFTE
T 53 2L 0T B B B AN MR S 2543 W & iR

FIAE KA SRS 05 PR AR AR (4 7 B, ZT 55
RS AKOT 5 B TR, IE A A 2 22 2 i
PR ZR X T AL S 2 A K AR 2
IR IRl R RS ZR SRR (HAE
RIS Hh 21 2F Ab B BE 75 5% ) ZR 75 &2 W oK A
W, AR ZTMZR EEAE3 A 17 HiG
WEAIG N, 3 A 31 H JE Pl BEAR, 0 20 28 %F 2T #1
ZR HRICHE M, ABA L HEZE R IR H XHARHR 2F
Wi R RIER D ARBFSE ABA BEEAE 4 A
7 HETE BRI 4 7 7 B 5 in, %128
A i AR S 2E N ABA & i IR T 8 2%
FBLE T B4 &, X 5 R AR S50 A — 3,

PRI IR 25 1 % i B rp AN S B — P R AR
MRS E LGS ERLEE R SRR
(i) 38 1t A L ) 2 A AR AR 3 [ GE — R T
i, W 2 e A ST A T DT R R L R N P B AR
35BN, GA,/ABA FI ZT/TAA fH7E—
FEL PN AT AR 2R (A %, 20 2 0 0 2 0 oo 8 o S SRR
HRZEZEUR PN GA,/ABA fH R4 il 25 R g 2%
FN BRI 2F % 2Rl T (IAA+GA,+ZR )/
ABA HCAE S I 35 1, BU 1 58 K 0 2R 5 B K
e AR 2 A S 14 d KRR Y
IAA & R B FEAHX(P<0.01), 5 ABA &
B R ETAESE (P<0.01) ; ZIZFA0BE 7 d K 450 2
F5 TAA/ABA 2 E IFAHE (P<0.01),5 2T/
TAA LU SR 3 A G (P<0.01 ) s ZIZF A0 3 14 d
AW ZER S ZR/GA, B R 8 35 fUAH 56 (P<0.01) .
=l 8 1 W NS T R R N A S
X TR A ST AL A 2 PR 2R AR AR AR
TR R BN SRR S R 1)

4 % ik

1) F R 2E A PR B R 1 a AR A SRR T 4
ZEAL B T R B A A MR 2R R R Ty (P<
0.05) , FAHL %I 2F v] B 3 B A AR SL R 2E R
FAFB UL T (P<0.05) , B 20 27 7] i 25 4 S Bk
R 2 R b R T (P<0.05) B gk B
ZNZE ] o 2 B R Ak L 2R S b L s
(P<0.05) , 15t B 2 2 ] i 28 4 0F 20 23 0 S A 40
T ZE AR A B & BT RS AR A B, B AR 2
R A A IE A SE R (P<0.01) , 5k
FRERENMERLR(P<0.05), 5EEFELEL
KK FR (P<0.05)

2) ZUZFJE  TAA (GA, & B i TH =5 11 ABA 75 i
B REAR B4 TAA ST 4 138 GA, &
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FE RGO TR B AE TR 5% TP BE 358 GA, B it ey
AR ZETFZE A B AP TS ABA & AL fE 2T 2
IR 2 A% A4 3B ABA S 7E 2R I8 R s 2 i
i, B3R 3 AR S A RN ME S, TAA (GA, & il
PR ABA & Vs TF &, B AR ZIZE R 7 d W
ZT/TIAA FZIZE 514 A ZR/GA, 5 28 FH 5 R 5L
T, XA SR 2 IR A AR
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