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Cutting-based propagation in Torreya grandis ‘Merrillii’

JIN Houding, YU Weiwu, ZENG Yanru, XIANG Meiyun, DAI Wensheng, DANG Wanyu

(The Nurturing Station for the State Key Laboratory of Subtropical Silviculture, Zhejiang A & F University, Lin’an
311300, Zhejiang, China)

Abstract: In Torreya grandis ‘ Merrillii’, large-size grafted plantlets cultured for several years are currently
used in forestation, while cutting-based propagation has not been used in production. Effects of different sea-
sons for cutting, exogenous plant growth regulators and their concentrations, selection and treatment of cuttings,
and media on rooting of cuttings were studied in this paper. Results showed that cutting in summer in 7. gran-
dis  ‘Merrillii”  was good using cuttings from less-than-one-year shoots, with a low death rate, a high survival
rate and a short rooting time. Semi-woody cuttings treated with NAA at either 100.0 mg-L™" or 200.0 mg-L™
had a rooting rate of 64.4% and 55.6%, respectively, which had a higher rooting rate and quality than those
treated with IBA and GGR6. Cuttings with a part of 2-year-old shoots treated in summer for 15 s with a 3 721
rooting liquid at a concentration of 2.5 mg-L™" had a rooting rate of 96.7%, resulting in developed lateral roots
and a root system. An optimal medium for hard-wood cutting performed in autumn would be peat : perlite : ver-
miculite at a proportion of 1 : 1 : 1 (V/V/V), which was good in rooting rate and rooting index. The results in-
dicated that T. grandis ‘Merrillii”  could get a high rooted plantlet rate by cutting, which had good prospects
on direct application to production. But it is necessary to conduct an in-depth study by combining all the re-
sults mentioned above for mass production. [Ch, 1 fig. 8 tab. 16 ref.]
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FHE Torreya grandis  ‘Merrillii” ZHER Torreya grandis W)—A#55 hfh, B ESE 2R TR,
HAT, &R m 2T e TR AR 7= i R, BB IR BRI, X R R 75K & H £5 1
K, EEMEL GRS, UMEMERARZDEEEFE 2 a, FH “2427 (2 a i REEFR+2 a IR 37 ) IR
iR, A A AR, B SR KRRk s, AT E SR B BA Tz R
PR AR E AT, E AT B AR A 65% ., SRR AT ABT6 5 AR B (FRALE /K 6 5
A B, GGRO)ALFR, MAEAFIE 2 92%, AEQRA # 83% , Ji /4 5 518 25 A HEST 470 2 4R A7 16 5y
62%, HEZATAE AR 8 ZE LR (NAA) AL 3, AR LR 3 80%, X L it X) T T4 101k ge , BARTG 3|
TR, HkZ RENR, ARBWAG, HFMETH G ZE0R R A LS, 2 iR,
WA T AL A 72 175 3K o AT AT 2= . AN A T W B i . AR A B IR, i BT I HL A
4 AT TN A HEFT A4 SR EAT T OFSE, T O SRR B R AT A K R 8 e it — e fF

1 R 5 H B

IR AL T WA I T, 29°56~30°23'N, 118°51'~119°52'E, Wi VL AR AR K 2 . #ily 2R bk 5 7 1=
FE NS R A R A TR R LR 1.8 m S BRAL, BB R Y 50% 1 i FH
W, Bosr A Shmis . BN AT UREEIER 2 20~25 °C, B 50%~70%, 2K 24 h Y.

2 M T

21 R R R LR

PSR B M T I VAR AR R A e B N A B M 7 et DA 10~12 4F A= 5 HIESME R IR 4 24 4F A AR K it
AL TG HLE LR A 4 o AR AR AL PRAE SR AR S 2 h PN SE R, Ab PR AR VR R A B AR, LIRS
IEAEFEA K A SR 0.20~0.40 em, K 13.00~15.00 em, AT LR BEAHUT, I 23 bR SE 3 St
FrB 173 A R 9 AR 5 R 4 AR 0.125% % B R (25% A 50 & ) I P IH | 4 2 min, TS BUFE
B A 45 T o T30 A0 AR I R RO R, 1 RO DOGW & D) R R A 23 A5 AP N I
b, JFHEATAMEAE ) AR R T W AL B, FF AR R B O SRR K B 1/3, — B 5.00 em, [E]# 4.00 cm x
5.00 em, Jf: B SR AR [ A 60, DROIEAF B R 5 T e A M
22 RWHZE
221 HEF P AAARIFE ARG 0 FRIFIELE 2015 4F 4 J] 2 Hifkty, HZFEFFELE 2014 427 )1 8
H#EAT, BEAFIETE 2014 4F 10 H 6 H#FT, A Z4FH7E 2015 4F 1 7 30 H#F AT, RAHEARSR, 4
— 1 300.0 mg- L™ (1) GGRO(AUFE /KA AR MY, A Ht 3L A YR A BRA Wl A2 7= ) 1B 20 min, 1 b - 2
BT, 30 BR-AbBET, EE 3K,
222 SPRAAH A KRBT W R A RATEG H o REFMEE AR TS, G R
6 SEM (GGRO), ZXZTR(NAA), W[ T /R (IBA)4E 3 FhAMEAE Y A4 KR 1y W) B AT AL 38, A AE )
AR ECR ] 3 A B MR, /I 100.0, 200.0, 500.0 mg-L™. JFifHI4 AL 20 min, DIV KR A1
20 min AR, JE 10 A~ 4bEE, 30 fR-4bE, EA 3K,
223 AR FEL GRS AMITIEGH 0 H T HIREL AT AL B AR — 5 2 4P A F A B i L
S (fRIFRAT AL 2% 5 124 14.00 em, A2 0.27 em), € B FHER R 000 25 48 A 2 AR AR 4% (1 2 8.40
em, MZ90.24 em) VERGRE, FEMR S PEATHE ;. E R0 IRAE W IR Sk (K2 11.30 em, 0% 0.22 cm),
AR A 5 R AR AR AR R (K 29 10.50 em, #1249 0.27 em), 76 N TS NPT 6 . BT A 16
1 2.5 mg- L7 b5 i 3721 14 % FH AR AR ORI AR SR T R A BRZAS ) ) 8 B 4 B L8 15 s 5 44 o 10
BR-abm-, 3ES .
224 FRFERFRAAARIAE ARG e BT R YA MR BT o AR A B
14.00~15.00 cm, Hl 0.24~0.30 cm), fHiK56 3% A P8 5 (B 4E 0~10 mm, F}3 Pindstrup), #8447 (B 1% 5~
8 mm), BIH (HAE 2~4 mm), FETR(KEI) . 5 FECH: BIEERT 1 VRE )V (BT )V
(Ef7)=1:1:1, B2 K VARKR):V(BERE):VUEA)=1:2:1, 33K VARR):V(BEE )V (g
f)=1:4:1, B4R VAlew):VEREGVUEA)=1:8: 1, FEBS K VIer):VEHE )V (EA):
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V(FgFem)=1:3:1:1, HFBT 2014 45 10 A 5 HECHI, 30 bk-4b¥E, 3 RER, FFMEEH %, f
FAA ML A58 WA (TNHY-D-16, B M FE5 SR AT B /), KGN 3% ) fE4F4fi J5 249 105 d (1) 14 00 ik
1 AL 5T K 43 5 1 E
2.3 AERIERNES ST

FiffE . BB 7~10 d A7 AR SR, et @A gV B . AE AR B, 3 Bk b E, W
G /N0 AR ], YRR AR B AR, AR I H B B AT AR G, SRR R (= MR A R
B BATGREE, %), 53R (= BB B 455 40 2000 R A AR A0 3 BB B A AR AR, %) FIBE T 2R (=100% -4 #iR
RBETR) o S M- 4B Gl A A e AR R, RPARB, DAR %L, 3w ERE . AERMEERK .
AR, B AR AR B =LE R 2P B EOCE MR, SE MR K O Bk 19 F 8 B ARG (em) o 36 5 k-
AhFET HEATIN E AR Y E, 80 °C 72 h Mk E 4 S R, MR Hh =4 R R4 Ak T R/ A
A TR A .
24 HEFHITEHH

FI ] Excel 2003 % 7 I 55 H F 17 8 90, %48 B SPSS 18.0 B #EAT 81T 407 o F 40 BORH 5088 43
S EAT V- 7 R IE 5 e 4 ROV 5 iR 4, B UEAT O 22 0B BT & K 2535 (Duncan 325 ) X 5 25 4 B 25 5%
e AT S FEA Y

3 EREAMN

31 HEFTXEMITHERNIZI

KA BIEAT AR 163, 170, 339, 225 d #EATAEMRGETT, KBUAMELE 4 T4 dE AT 4T 4 AR B
A BEME AT, AR ARNE TR ML 550 B4 AR 0 0 T4 e
55 83 RHEE 65 K, BATEFA TS HITESS 168 KA 145 R BMRMK (F 1),

R 1 AEZFTH X FHEHTE AR B E B #2

Table 1  Effect of different seasons for cutting on rooting time in Torreya grandis ~ *Merrillii’

s AL B WAL %50 % e
B AN BW FHEREd AW HHEERRW AW HHERR
P 2015-04-11 9 2015-05-25 53 2015-06-04 63 2015-06-24 83
= 2014-07-22 14 2014-07-29 21 2014-08-20 43 2015-09-11 65
Fk 2014-10-26 20 2014-11-05 30 2015-01-20 106 2015-03-23 168
S 2015-03-13 42 2015-04-11 71 2015-06-04 125 2015-06-24 145

ERE BT 20 EZE R LM E IR (K2R EFENEFFTIHEREEERT
BT (P<0.05), HEAEMREN 31.7%, HZHh31.1%, SR K EMLEE 83%, 23.3%H
7.8%, 22.8% . HZFTHHEMGEAG R (61.1%) B 3% & T HAl 3 2 (P<0.05), 735l &t 56.7%, 45.6%,
56.1% ., FET-FNM 42 (86.7% ) > 477 (63.3%) >k = (61.1%) > H 7 (7.8%) , HKEHIT, LUIEFIid
LT F K

R 2 AEFITI A E TR0

Table 2 Effect of different seasons for cutting on rooting in Torreya grandis ~ ‘Merrillii’

N OAEMRE% mHE% FRER WRBZE RS BT BihRg AT B/ MO ) /d

#  31.7+#1.7a 50£29b 25+03a 27+1.1b 31.40+9.57 ab 0.62+0.00 c 0.09+£0.01 a 0.14+0.01 a 163
K 311zl a 6l.1tl.1a 23+03a 1.8+03b 17.92+1.35bc 0.87+0.05 b 0.05+£0.01 b 0.06+0.01 ¢ 170
Fk 233x19b 156x1.1b 1.8£09a 9.1+0.1 a 49.76x5.86a  0.99:+0.04 b 0.10+£0.01 a 0.10£0.01 b 339
ZS 83x1.7¢ 50+£29b 17+02a 89+22a  6.15+x1.93 ¢ 1.14+0.06 a 0.06+0.00 b 0.05+0.00 ¢ 225

YT B IR /NG 7B R 22 5 W3 (P<<0.05) 5 Kol o - 39 Mo b vl o

ANV AT A G A R AR AOC W R 25 57, (HAK T AN A AT MR B 2 5 T H F MR Z= (P<0.05) .
HEMKEI, HAERBREE S TAEP<005). NIFHEMERE, EEHELTHKE, L 176
do M B8 TRERE, BFEELE, W Lo TREZESEY, L5k, X L4, ME
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FhN, K 0.62 g, HFEST, MM E S THA 3 2 (P<0.05), i50.14, 5355 133.3%,
40.0%, 180.0%. Zrfy b, HFEFFMRL, BUGERE & THAMTEY, TR0, AR EER, 4
iRy
3.2 SNEEYAEKIET YRS EX FAETEE RN

MR ZE Ty 2240 e W (2 3) R . ANEAE Y A VR W oRh S | o e B %o A A S 3T 4 AR AR B

FRW (P<0.05), AMEAE A KA RA X AR Al . EARE MARS, AR R
ﬁ?ﬁi R 7 b AT B 2 25 5 ) (P<<0.01) o AR 9 A5 1 IR0 40 0 ot i vk B et AR AR L o . AR
BOA W R 52 (P<0.01) o, XUPH 3R 1Y 38 B AL XA AR I AR AR %6 L fint o . b B3 T . RE A
e St 52 (P<0.01), X FARECH 3% 520 (P<<0.05), A& 45 b5 0 JC S 35 52

AN UG P A5 A R T 0 R 0 e A e R A AR R e 1 2 B LA (3R 4) R ZE MR R B /IMK IR Oy
NAA>IBA>GGR6(P<<0.05), frfli M\ KF/IMER N GGR6>IBA>NAA, TARS . MM B, EARIE%
MR BRI NAA>IBA>GGR6, AR #K 1 T & AR 7 b AR B /MK IR O NAA>IBA >GGR6, Horp
NAA 1 IBA 22 5% A 3% (P>0.05) o P, A HEFTF4 SN IR ) A 8 5 ) B b 2 3 4% NAA H T

SR E ) A K TR ) T v X A A AR A A AR R ) 2 T LA (3R 5) R AR AR R
100.0 F1 200.0 mg-L™ Zb 3 i 2 & F 500.0 mg- L™ 4b# (P<<0.05); 4R % 500. 0>200.0>100.0 mg- L™
LB (P<0.05). MR 100.0 mg- L™ 4B B &% T 500.0 mg- L7 4bFE (P<<0.05), HA&FEhrl 25 A
B (P>0.05) L5 &R E R SN AE KA A BN, A AR AR AR R AR e B R, AR
Wi e, (HMRECD EA8 T S B at vk i . I, 0 M4 S R 42 A= 4 8 5 49 Joie Jo & ¥4k 8 )37 126 4% 100.0~
200.0 mg-L™', ZE4 40, 100.0~200.0 mg-L™" (1) NAA &b 35 75 A 4 F 20 AR 2R B 4, AR AR 36 64.4%~
55.6%, LI KT HRE H 25.2%~16.3%, AR, MRS . AEARTE R & (32 6),

®3 ARAMNEEYWERKFTHRME, RERELENEFETEZWAONERTESN

Table 3 Two-way analysis of different plant growth regulators and their concentrations for cutting in Torreya grandis  *Merrillii’

e ERIES VIEHIES EE AR &
F P F P F P F P
F2(A) 154.326 0.000%* 228.414 0.000%* 24.514 0.000%* 25.520 0.000%*
Y ¥ (B) 13.190 0.000%* 9.578 0.001+* 1.398 0273 14311 0.000%*
AR (AXB) 30.433 0.000%% 5.087 0.006** 4.014 0.017* 1.558 0.228
b 22 ARG AR Mo bR HRTR T Tt e L
F P F P F P F P
F2(A) 48.155 0.000%* 2.534 0.107 7.393 0.005%* 10.606 0001
Y ¥ (B) 1.334 0.288 0.544 0.590 1.749 0.202 3.049 0.072
TLAE (AXB) 0.448 0.772 4.963 0.007* 1.863 0.161 4.839 0.008*

LI - % R AR 22 S0 35 (P<<0.01), * 25 4b A 22 5 . 3 (P<0.05) .
®4 AESNEEVERKBATYRMESEFERITHEERNSELR

Table 4 A multiple comparison in different plant growth regulators for cutting in Torreya grandis ‘Merrillii’

(ES H R/ % iR EREUG O MREUE AERIREC BT Rt MRE TR/ HUELL
GGR6 28.0 ¢ 66.0 a 20¢ 42 ¢ 30.64 ¢ 0.75 a 0.05 b 0.07 b
NAA 533 a 257 ¢ 36a 78 a 167.98 a 0.73 a 0.07 a 0.10 a
IBA 333b 52.7b 28Db 57b 66.86 b 0.82 a 0.07 a 0.09 a

Y] s AE/NE FREROR 2 5 8% (P<0.05).

£S5 ARMNEEVERBETURFAEBRENEMITHERNSELR

Table 5 A multiple comparison in different concentrations of growth regulators for cutting of Torreya grandis ‘Merrillii’

Ftm e/ (mg- L) A% @li/% TARB/R MREUSE ERIEEC BT R g HEER T BT i /g e L
100 41.7 a 51.7 a 2.7 a 47 ¢ 75.36 a 0.8 a 0.07 a 0.10 a
200 393 a 483 a 30a 58b 98.39 a 04 a 0.06 a 0.08 ab
500 337b 443 b 2.7 a 72 a 91.72 a 0.8 a 0.06 a 0.08 b

Yl s ANFEVNE PR R OR 22 5 B3 (P<0.05).
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®6 ARSMNEEWMERKBATYRME, RERKELEXNERTHEROZIT

Table 6  Effect of different combinations of plant growth regulators and their concentrations on cutting of Torreya grandis ~‘Merrillii’

b ¥ HARRI%  BORI%  EREUE ARBU K& FEAR AR AR Mo PR AR T kg e He
GGR6 100 20019 722+40 23+02 35+03 16.38 = 2.80 0.86 +0.04 0.06 + 0.01 0.06 + 0.01
GGR6 200 333+19 600+19 23+03 38=x05 41.35 + 9.69 0.72 + 0.04 0.04 + 0.01 0.04 + 0.01
GGR6 500 31.1+1.1 656=+11 1501 53=x04 34.19 + 6.23 0.66 + 0.07 0.05 + 0.01 0.07 = 0.01
NAA 100 644 +1.1 300+x19 3104 69=x12 16037 =+41.01 0.76 = 0.04 0.08 = 0.00 0.10 = 0.01
NAA 200 556+1.1 289=+11 42+03 73+02 186.06=+16.13 0.68 +0.03 0.08 + 0.01 0.11 + 0.01
NAA 500 40.0+19 17.8+22 34+03 91+10 15752397 0.74 + 0.05 0.05 + 0.00 0.07 + 0.01
IBA 100 41.1+22 533+33 27+03 36+03 49.34 + 6.21 0.69 + 0.06 0.08 + 0.01 0.11 + 0.01
IBA 200 289 +22 556=+1.1 25+03 6304 67.77 + 1129  0.82 = 0.04 0.06 + 0.01 0.07 = 0.01
IBA 500 30019 489=+1.1 32+01 73=x08 83.46 + 24.01  0.95 + 0.08 0.08 + 0.01 0.08 + 0.01
PUPIE 393+45 456=+1.1 2101 53=+07 49.86 + 19.47  0.80 + 0.07 0.06 + 0.01 0.07 + 0.01

PA ] SN A IR ) S5 R 2 T B4 (L A VR E (mg - L7Y) 5 3R R B Dy S A (LR v R

33 WHEAFSETERFFAIRIEER

BN TT 22 0 WA R W] AN [R) 28 2R 3 RO A AT e LR AR A 8 22 57 (P<<0.05) (R 7)o 7 A A5 1E
REATH, MRS, RIS R, o b RO i 2 i Tk A A AR e L A 2% (P<<0.05), ZEAR
AR OBCT R AR A1 bR A [l 4 B 8] 22 5 A 3% (P>0.05) (R 7)o Ziy b, 7Rl =] 2.5 mg- L7 4R
i 3721 FT4 L AR AR IR A BT A 2% B AT A AR RACR i, AR ARR N 96.7%, ARKICN 13.8 7%,
W, MARARBE(RT, B 1)
3.4 AREE B EF T EERE R

AN TRIBE FE R o 8 35 7K 22 5 25 (P<<0.05), AR BI/INIBUF K Ol J Tt 1(19.5%) > JkJ5t 5(18.3%) >
HJT 2(15.0% ) > H 5t 3(14.5%) > H: it 4(4.8%) . BEEZIRA LLBIR RN, FEoKPEZ @i ae, 5ok
TR, BRI 2200 (3 8) KB, IR BU Ak TN e HIEFT4 A= AR5 e 22 S 2. 3% (P<<0.05) . 4T
AR R T 1 3 i T HAlAR B (P<<0.05), /NI KU O B Jot 1> J 5t 4> S it 3> 56 ot 2> e Jiit
5, M gL 3 MEER 4 25 AR AUOGARIER 1 ISR 3 B3 T HAM AL B (P<<0.05) 5 (i A3 5

R7 BEFHTARBEEXFETHHF MW
Table 7  Effect of different cuttings for cutting in Torreya grandis  ‘Merrillii’  under greenhouse conditions
e MR mOR%  ETR% FRBUA MIREUF A MR B Mo bR MR R
g
GES
[
Kk 90.0£29a 100+29a 00+00a 3.7+08a 32x05b 16499 +0.01b 0.63+£0.08b 0.04+0.01b 0.07+0.02a

B ;W8 R /NG 7 B s 22 5% 42 55 (P<0.05); ROl - 1 e b e 02 -

96.7+33a 00+0.0b 33+£33a49+03a 138+0.7a1029.00=+19889a 236+04a 031 +0.05a 0.13+0.02a

A A S B EEA SR, BEHRAR R 1 em,
B1 AILAAETREIELG AR

Figure 1 Rooting of different cuttings when cutting was done under greenhouse conditions in Torreya grandis ~ *Merrillii’
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1> B0 3> B 4> FE 5 2> JE 5 55 AR R R 1 38 i T At AR B (P<<0.05), JE S5 1> JEJi 3> 3%
Jit 4>HE T 2> K5 S, MR AR 3 %ﬂ%)ﬁ 4 FEAT; MIARBCHE T 4 835 T AR AR B s AR RO B ) 22
SR MRS 1 FIRL ST 4 8 2 TR 2 LT 3(P<<0.05) 5 ARHRT R AR L AR T 4 2
Fo T IHAAL B, T Ry R AR B A 22 SN 2 (P>0.05) 0 SR HUERL, R L fef, HUERGR
BTG TR MARE ., AEARSEEOR B R, TAERT 4 AR R IR BORIAR G LU B, BRI S AR AR RS &
04398

x 8 A[EEFEC bk Xt F AT A 4R A AR A R0
Table 8 The effect of treatment of cuttings with different medium formula on root rate in Torreya grandis ‘Merrillii’
BERTRCEE AEMRE% @A/ %  FhRIE/% EREUS MIREUSE AEMEEE BT BiE/g AT iR REL
il 233+£19a 156+ 1.1ab256+29a1.8+0.2a9.1=+0.1ab49.76+586a 0.89+0.07a 0.11 +£0.01 ab 0.12 £ 0.02 b
2 44+1dc 11.1+£44b 133£00c¢13£0.12a83+18b 7.19+265¢ 0.86+009a 0.12+0.02b 0.14 £ 0.03 b
FHpr3 11.1+£1.1b 178+ 1.1a 133+£00b19+04a88=1.1b 32.11 £+4.81b 092+0.03a 0.10£0.01b 0.10+0.01 b
B4 133+£19b 78 x1dc 122+1.1b1.8+0.6a124+1.1 25399 +694a 0.86+0.09a 0.17+0.04a 020 £0.03 a

5 11xlld 33+00d 00x00c¢ - - - - -
BN SR NG 5 B R 22 5 35 (P<<0.05) 5 Bdfi b P39 8nifie;  “-7 RonARMERR D, B %I

4 Bib5 itk

FHEAEREA T, BT Ficus pumila $F4E T, 5 28 AR 2R 00 40 21 BLAE TR U2 K 206 3h i 2R K
B, IR AR Y Ak B BLAE TR B2 TG SRR A BRI B A R R EME S (A HE8H),
Ho BT E BUZ W6 ShRE BRI 7 A oAt R R4 (10 ) 2 BAE 2 1) AR OR AR BT R4 AR AR it
R AE K FE XA SR R AR Wb KR m T IRIRE, ARG E™ XA
FHBME S AR AR A A AT P4, TG R T A 3 Z 5, SRR RS S8R A % B AT 45 9F 9% 1 &5
R

A IEAE ) A A S T A R A A AR R AR i s R A Y ARG A5 SRR W] . 100.0~200.0 mg- L
NAA 4b 3 75 A 475 3 50 B d 35 4 = 4 A 2B AR %8, IBA il GGRO U %5 NAA 4, 200.0 mg-L'GGR6 2
A TR 20 min YAF KGR K 93.3%, (ARARNS K, HAMBNR 33.3%, WAL 60%, KB
MEA AN, AARR, t EFrRIIER . 2014 FHF R AAT AR, 21 MAEKRER
ﬂ,ﬁ%ﬁ%MﬁKﬁ,m%mﬁé\miwoﬁ%,é@ﬁﬁﬁﬁﬁimﬁﬁﬂ,miwﬁxﬁ%,
TR bR B RIS 4 N AT R RS . A SURRLS R, St ZIH AR 0 AEAR Y
B, ek mm s R R, ARER, AR TEGAL MY AT T 51— S A
YA KR T R, R A K TR ) BRTR A R A RO A R T — 2 ST

ML 2oty A S5 AT AR AR R 96.7%, A MRAGHR, AR KR . R Pk R JFOR R A 45 10 4 A
ME, BEVEEZ, MEARE RS, PATAZARMIER, AREEGES, G A 2t
IR R RESR R Z A E K R OB, NIRRT, MR RE,

%ﬁmﬁ%m@m%%lﬁz—o%mﬁﬁﬁﬁmﬁ,E@ﬁﬂ,%ﬁiﬁﬁzﬁﬁ%%ﬂ,ﬂﬁ
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