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Abstract To effectively prevent the occurrence of gray mold disease in cut rose flowers and guarantee their
postharvest quality after harvesting, ‘Vuvuzela’ and ‘Avalanche’ were used as experimental materials to
conduct an on-site investigation on the incidence of gray mold in the facility, monitor temperature and

humidity inside the facility, obtain rainfall data from local meteorological stations, and construct a prediction
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model for gray mold disease in the production of rose cut flower facility. The results showed that: . 1)
Disease index of ‘Vuvuzela’ and ‘Avalanche’ was linearly correlated with the average temperature and
humidity inside greenhouse. Based on this, a prediction model of gray mold was established, Y=4.761—
0.332X,4+4.930X,+0.015X,. The prediction model was validated through on-side measurements, with an
average absolute error (MAE) of 0. 20 and an average absolute percentage error (MAPE) of 0.31. Therefore,
the prediction model can effectively predict the incidence of gray mold in protected cultivation of cut rose within
7 days. 2) Gray mold incidences of ‘Vuvuzela’ and ‘Avalanche’ during storage and vase period were
positively correlated with predicted value of disease index in cultivation. When prediction value of disease index
was Y=0. 33, the gray mold incidence of cut flowers was less than 5. 0% after 1 day of simulated transportation
and 5 d of cold storage. whereas, when prediction value of disease index was a high predictive value of Y=
2.09, the gray mold incidence of cut flowers could reach 35.0% after cold storage. 3) Early prevention and
control measures were taken by spraying pesticides three days before the outbreak of the disease in the
prediction model. The disease index on the day of harvesting decreased from 2.33 to 1.05, indicating a
moderated risk level; the incidence rate of gray mold during vase period reduced from 30.0% to 10.0%. In

conclusion, using this prediction model for early prevention and control can prevent the spread of disease in

advance, providing support for the monitoring and scientific control of rose fungal disease.

Keywords cut rose; protected production; gray mold; monitoring; prevention
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Fig. 1 The classification standard of rose gray mold
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Table 1 The influence of rainfall, temperature and relative humidity on gray mold disease index of rose ‘ Vuvuzela’

HICH-H)D M H/d F31 T &= /mm V- R /°C - Y RE R R/ i 1 415 4L

Date(M-D) Rainy day Cumulative rainfall Mean temperature ~ Mean relative humidity Disease index
05-01 5 55.1 17.9+2.1 92.04+1.9 4.42
05-09 0 0.0 26.2+1.5 66.44+6.3 0.11
05-18 4 44.5 24.941.8 81.6+3.0 1.22
05-26 4 36.6 23.64+1.3 80.9+5.4 1.18
06-02 4 26.3 21.94+1.3 81.6+2.2 1.83
06-09 3 7.6 24.1+1.2 80.6+2.6 0.83
06-19 5 38.5 20.442.0 89.6+4.0 3.22
06-30 1 2.5 24.2+0.8 72.04+2.9 0.38
07-08 1 3.2 24.940.9 68.442.3 0.15
07-17 4 32.3 22.0+1.6 84.0+3.6 2.05
07-26 1 8.7 24.24+1.0 70.0+4.1 0.15
08-02 2 11.5 23.7£0.5 71.44+2.0 0.31
08-10 2 9.5 23.940.6 72.4+1.0 0.16
08-19 6 48.2 20.840.6 86.6+4.6 2.92
08-27 2 12.8 23.1+1.4 75.14+2.9 0.22

TE 1 18 EON A A H Y 5Kty R S5t AR % v DR R i B, Y S Y S AR O IR S A A HTT 7 o R A IR A S A
S i R R A FHT 7 d g SR

Note: The disease index is the incidence index of gray mold in protected cultivation of ‘Vuvuzela’ on the day of the survey. The mean

temperature and relative humidity are the average daily mean temperature and relative humidity for the 7 days before the survey. The

cumulative rainfall and rainy days are the sum of the 7 days before the survey.

R2 LKMEASHER

Table 2 Linear regression analysis results

Ak b5 1 A F 5L
REHT _ )
. Non-normalized t P K- F
Meteorological factor o
coefficients
AR
1.612 0. 390 0.704
Constant
H it B2 -
—0. 316 —4.016 0.002
Mean temperature
35 48 X 1 B .
: o 9.302 2.242 0.049 0.957 F=(4,10)=55.416,P<C0.05
Mean relative humidity
E AR
0.025 1.959 0.079
Cumulative rainfall
mH
—0.292 —1.509 0.162

Rainy day

e 43 ) R 2% F B35 (P<<0. 05) FIlflk B 35 (P<<0.01). n=15.

Note: * and ** represent significant difference and extremely significant difference 0. 05 and 0. 01 levels, respectively. n=15.
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Table 3 Prediction grade of gray mold disease index in protected cultivation of ‘ Vuvuzela’
LEA e bR i FE Y Grade of disease
Comprehensive index 0 1 2 3 4
RN oy B R Hh R o J
Disease severity (x<22%) (2% <<a<5%) (5% <<a<<10%) (10% <<2<<20%) (x>20%)
T 15 45 2 o , , y o
<0.33 0.33~0.83 0.83~1.67 1.67~3.33 >3.33

Disease index

b w2 A RS O 1 A

Note: x stands for the number of flowers with gray mold disease.
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L stands for low disease index prediction value (0. 33) ; H stands for high disease index prediction value (2. 09),M1 stands for simulated

transportation for 1 day; M2 stands for simulated transportation for 1 day and cold storage for 5 days ; M3 stands for simulated transportation for 1
day and cold storage for 10 days.
4 AREBFEHEHEBPNENREEEEMGERBDASVERBFRFERBEEHNZ D
Fig. 4 Effects of different predicted values of disease indexes on incidence and disease index of gray mold during storage and

vasing of cut rose ‘ Vuvuzela’ and ‘ Avalanche’



A5 4 1

ZERE A BOMEHIE A 00T 7 Z 0K 25 TR0 A2 ) 2 ST g T 191

20204F 11 H 5 H , DL b W > ], 76 BURE B 2Z il
R O A T B A AR T A 1 9 IR i R T (R
2,49, 7E SR BURE RS, XF B AL by 9105 A B K R
J99.8% WA Te K N 2. 33, 5 I AH 22 4~ K,
Qb T R T XUBS: 03 5 H R VA A B A B R R
H A 9% IR BN 1. 17 B0 B 34 A BEAH % 0 R
M 5. 2% TR BN 1,05, & BB ¥A AR 0 B A
Aub 3 1A R AT AR AU K s 2R R R N R
G WEAR R b BE SR G WS R 3 T4 & B R
5, H R I6 AL B 96 Ak BRGSO T A 0 1R

350
30.0
25.0
20.0

< 15.0

RIRERIY%
Incidence

5.0
0.0

-5.0% JAGIA]/d Vase time

@ X{ 1 Control group

IR B KRR AR IR o R A Sk e A 2
TERAR A 3 K KW HILH] 10. 0% M AEH S 9 K B HE
T 2 30. 0% 5 F BB 16 Ab B R0 B 36 Ab 2 AT )
AN K, PR AR S 9 K &k % 4 Bl ik B 13. 3%
10. 0% “ &5 1 * XF M4 76 0/ 476 28 9 R & s R 1k 3
25.0% 5 Al s, & K0 B 94 A0 -5 300 7 96 Ab BE Y % 9% R
o 7E LA 2 O KGR B, 43 0 6. 7% A 5. 0%
DL 25 BRI B 3 B % A 280 R AR 1A i ok 15
SR Je 13 T < 55 95 9 8 1) R R OR 5 R B IR Ab
HAH Y

350

(b

300
250|
20.0

<150

T %
Incidence

10.0

—5.0% At Al /d Vase time

a ;i Early prevention treatment

o % #LB5iA Conventional prevention treatment
Es5 BRHBEX S (a) S (b)MERARKEFRERENZIL

Fig. 5 Effect of early prevention on the incidence of gray mold during vase period of‘ Vuvuzela’ (a) and* Avalanche’ (b)

3 Wit55%EiR

HEREN LA SRE R H IR R A
B DR 22 8 DDA G , KB 0 SR A B Bl it s R
RV ARAL 3G, oA K T B R, 76 AH AR L = V8 4%
TG T L™ R &M H 2K %W & 48
2 5 0 5 PR B A X R R A A R R
A IR E N H R EAE 18~23 °C,
XF R E >80 %0 B, IR B 25 oy M A, ST N R LY
I B 95 R AL 7 R el A — B0 AR R
AW 2 R E OIS R AR A B AT X R
AR IEAT IO R E B R T R
ASCRE FH T K R /N 22 DA BB 3% 1 9 8 W F 5T L ok
I A B4k KR B R A Ak W R T A T
B B R T E B R E SR
S BE A BB s 4 S R
SR K LA D R e U B s R T 3K

A TR B U PR R ) AR T M T 9 Y A
P PR 5 N TR AT P () 52 s 15 400 A 0 LA % I
THCBE W B¢ LA 58 31 95 PR 96 4 B2 A0 150 R e TR
B R BB ST IR T A A KR A Y A K B i
AT LRG3 BT, 33Xt SR T 3 108 4 Ml 4 B R0 R & 114 B
6] o [RIE, o0 7 F AR T W F X1 4 3 0 W
W B R Y 5 ik £ B qPCR ALELT: PCR™Y,
BT qPCR ¥ 3 T HIE /N2 B R W
DNA dt i W5 7 v6 75 B aR T /) 28 Ao /N2 A
5395 TR I 5% 85 e TR A U BE 1Y) B A8 8 A LA DL K
B m M X /N 2% 85 e TR 2 96 % R Y R AR AL
R R o 1R AR AT W U R A %
TR i O 30 8 A A B A, AT LR T AR AR
Jos 1 HH ] B 45, ECFE B RS R A, G A 9 o Ab
TV E B B, A7 AR AR A RN R IBORE J7 X5 [R)
AT, FH 53 H R 347 W D0 0 i ik
FI AL # B Bt LA E A9 A% PRl DL SE B, H#R R A



192 0 LN ES I Y NS S 4

2024 4F 55 29 %

R H T IR RO ROk U — M . R
FH ARG R 2R g o 70000 B 780 30F 47 9 3 0, Bk A
il AT B SRR S ER X S R A R R A
BB SRANE , AT LA A0, 2 A1 i R 1 40 1) ) s
KA OGN e, B R A T S0 H )
B v o T 000 256 DL K 24 700 28 A HL R 4 ), 5 A R
AN WD) TAERCR T I A A AR
MR ZAEY LR 2R AR L
TR N Sk T2 AR A T H R K R AR A
30 e T 0 ARSI R AL 1) 15 22 4 AT, A RS [
{3 e U0 A8 0 A K 8 K s R gt UEW] H Z= 00 4k
it A= 7 B g DU AR L TT T S B AR 7R

H AT, B 6 A 25 K 55 90 32 20K 5 Wit b 2 24
F T 2 24 500 04 B A AR AR AR 22 il . LA G S b
o, HeAE B K 17:00~20: 00 947 25 ) Wt it , {H 2
38 A7 7E FH 24 8 K25 5 (098 A1 7 AR B 2 M RN B
TG Y KA ), PRI, an SR B8 AE A X A R K B R
HEAT W W R B 36 R IR TR AR 0 B R 0 it 2
T % A 0 25 A AR A = D) AE R S K R 1
B K A K b AR 2k H Z= 0 A8 i R R . AR
W2 R 25 ¢ 9 00 S AU 28 5 KA LA 2.
TE K 8555 4 2 T SR I 300 245 390 B 3 Ak B, A A4
TR G E MR A B A B IR A, SO0 A
4 2 5 B AL 0T S0 858 14 75 e, SCnT ke Ha e i 7 A
Prey bk . Ko LIS R AL A R ME B W 4%
XoF 9 3 HEAT TUARCRI W o 55— T, E FREE AR K
S35 R I T S v, R R AR T AR R R SR LN ik
Ree 55 5 e L 0 IR K B LT W kP TR Y A B 4k
P, 3R B 2 i RO B3 & 2R 1 H A

Zi bl A 2 DA A 7 K A e T A A
XoF 9 1 i ER T L 45 A R4 2 R0 W, T A AR
IR U8t AR 5% B K B 0 e G e R, B L DR
B, D8R I AR 8 R SR B VIR R 5 L FE o [ B A
W T AR 2 R R TORAS B AR T T R TS G R
ST e o A R =571 ) Yl A NS S | B S

S #3 Wk References

[1] #®¥E, %5, NEHK. AZFEHMNEANARNERES )] PEEN,
2017, 33(12):35-41
He R, Yang X, Liu Q L. Domestic status and international trend for rose
breeding[J]. Chinese Landscape Architecture, 2017, 33(12) : 35-41 (in
Chinese)

[2] %M, ZTH. HEWM. RA4Z . R AZTABERFEENS S

(3]

[5]

L6]

[8]

[9]

[10]

—
—_

[12]

EE[]. BIRFER - RUSEFRER, 2019, 45(6): 692-698
Zhang S'Y, Meng J, Han Y L, Wu H Z. Isolation and identification of
gray mold pathogens on roses in Yunnan area[J]. Journal of Zhejiang
University: Agriculture and Life Sciences, 2019, 45 (6) : 692-698 (in
Chinese)

BRILH, BEW . MEAFRERBRFI]. FEEFEZ. 2006(20): 41
Lang L X, Jiang L L. Gray mold of cut rose in greenhouse[J]. China
Flowers & Horticulture, 2006(20) : 41 (in Chinese)

BEE, BE, THER, 288, BEAF, B2%. EYRBEFRAEAR
BRI IARRLRZE, 2020, 48(15): 42-51, 63

Chen Y C, Chen M, Wang Q G, Yan H J, Tang K X, Qiu X Q.
Research progress on plant gray mold and its resistance [J]. Jiangsu
Agricultural Sciences 2020, 48(15): 42-51, 63 (in Chinese)

BRE, MEE, NEF . AR mRR RS E IR ERE T B B
RELT]. AmRRLKZZE, 1987, 10(2):53-58

Zhou M G, Ye Z Y, Liu J F. Detection of resistance of grey mold
(Botrytis cinerea) to benzimidazoles in the field [J]. Journal of Nanjing
Agricultural University, 1987, 10(2): 53-58 (in Chinese)

Mg, MEE, NES, ARE. MEER BRRESERAMNRERE
EHRERMTRI]. ERRLXZZR, 1993, 16(3): 50-54

LiuB, YeZY, LiuJ F, Zhou M G. Studies on multiple resistant strain
Botrytis cinerea to carbendazin and dicarboximide[J]. Journal of Nanjing
Agricultural University, 1993, 16(3): 50-54 (in Chinese)

af. AZ FESD EARUGRBRIREERNAMNFAXERNSR
ZEH#MID]. RN R KE, 2013

Bao Y. Establishment of genetic transformation system in Rosa hybrid
‘samantha’ and expression analysis of powdery mildew resistance related
genes in Rosa multiflora[D]. Wuhan: Huazhong Agricultural University,
2013 (in Chinese)

HANE, PS8, SWA, Eih, BAEA, R, ENREFEVURERR
BRI EWRIPER, 2022, 49(1): 298-315

Hu X P, Hu X M, Ma L J, Huang C, Zhou Y L, Xu X M. Research
progress in monitoring and prediction of crop diseases [J]. Journal of
Plant Protection, 2022, 49(1): 298-315 (in Chinese)

BER. BUATNEITEREFNOBNEBARID]. BM . FEREX
#2007

Guo C Q. Studies on the models for prediction of main diseases in wheat
filed in Luohe[D]. Zhengzhou: Henan Agricultural University, 2007 (in
Chinese)

R, MUK, HRG. NEFRBRBEROTNEE ], TR LR
., 2019, 60(1): 93-94

ChenJZ, DaiY T, Yang L W. Prediction model of ear rate of wheat scab
[J]. Journal of Zhejiang Agricultural Sciences, 2019, 60(1) : 93-94 (in
Chinese)

Cao X R, Duan X Y, Zhou Y L, Luo Y. Dynamics in concentrations of
Blumeria graminis f sp tritici conidia and its relationship to local weather
conditions and disease index in wheat [J]. European Journal of Plant
Pathology, 2012, 132(4): 525-535

X, B, EES, BEC, B, TRE, Ak, BT, BE
. BHEAESPNEAMESERFHDSENAR]. EUREFR,
2016, 46(1): 112-118



A5 4 1

ZERE A BOMEHIE A 00T 7 Z 0K 25 TR0 A2 ) 2 ST g T

193

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

no
—_

[22]

Liu W, Yao DM, FanJ R, Cao X R, Chen L, Ding KJ, Zhou Y L, Zou
Y F, Duan X Y. Dynamic monitoring of aerial conidia of Blumeria
graminis f sp tritici in wheat fields [J]. Acta Phytopathologica Sinica,
2016, 46(1): 112-118 (in Chinese)

. AT NERBRBANERAR(D]. G RERLKFE, 2021
Zhang X. Research for wheat gibberellic disease forecast model in Chaohu
City[D]. Hefei: Anhui Agricultural University, 2021 (in Chinese)
F&HE. CTFERMBFEHERTHSRAMNKEARID]. HKME: KL
PR K, 2011

Yu S Y. Studies on the field epidemiology of maize leaf spots and
development of forecast and precaution model in Liaoning Province [D].
Shenyang Agricultural University, 2011 (in Chinese)

@RI, FEHKk, 8F, WH8, AW, BA, IHFB, 4. HERER
FHRENEEEENFERNANEZAI]. PEERST, 2016,36(9):
56-58

WangJY, LuoJ Y, GaoY, YuY, Han X S, Wei D, Wang X J, Xu H.
Application of a new pathogen spore catcher in cucumber disease
prediction in protected facilities [ J]. China Plant Protection, 2016, 36(9) :
56-58 (in Chinese)

GB/T 17980. 28-2000. w4 A\ R #£ 70 E E & 474 R 25 H 8 25 2 i 36 A )
(O REFIBARFRBHES]. LT RAKRAEB, 2000

GB/T 17980. 28-2000. Pesticide-Guidelines for the field efficacy trials(1)
-Fungicides against grey mould of vegetables [S]. Beijing: Ministry of
Agriculture and Rural Affairs of the People's Republic of China, 2000 Cin
Chinese)

ETEZ, BMK, REE, KK, BEF. B=ULFEEREITRER
MATHMERMBERARLI]. EWRP, 2004, 30(4):54-56

Wang G Z, Fan Z Q, Ma D M, Zhang X B, Guo H P. Studies on the
epidemical regularity and prediction technology of grape downy mildew
disease in Eastern Helan Mountain [J]. Plant Protection, 2004, 30(4) :
54-56 (in Chinese)

Orlandini S, Massetti L, Dalla Marta A. An agrometeorological
approach for the simulation of Plasmopara wviticola[J]. Computers and
Electronics in Agriculture, 2008,64(2) :149-161

BibiE. MAUBRAERE TG ENHAR]. BERERSHES, 1997,
17(4):3-6

Xiao Y Y. The studies on the reliability evaluation of pest prediction and
forecasting [J]. Plant Protection Technology and Extension, 1997,
17(4): 3-6 (in Chinese)

EEZR. SMBSKEFHMNEBEESKEHZMREHARID]. ZM . ZMX
2, 2006

CuiJ Y. Experimental studies about impacts of meteorological conditions
outside greenhouse on conditions inside greenhouse [D]. Lanzhou
University, 2006 (in Chinese)

Williamson B, Duncan G H, Harrison J G, Harding L A, Elad Y,
Zimand G. Effect of humidity on infection of rose petals by dry-
inoculated conidia of Botrytis cinerea[J]. Mycological Research, 1995,
99(11):1303-1310

EHR, BRE, ANE, S5 RPHIZEZEVREFREED S
B [T]. PR L K ZEE, 2007, 38(3): 322-326

Meng X D, Fu J F, Zhou R J, Yan X R. Comparison to biological

[23

[24]

[25]

[26]

[28]

[29]

‘W
3

[31]

characteristics of Botrytis cinerea strains from important horticulture
crops in greenhouse [J]. Journal of Shenyang Agricultural University,
2007, 38(3): 322-326 (in Chinese)

Caffi T, Rossi V, Lusitani M. Long-term survival of Plasmopara viticola
oospores[J]. IOBC/WPRS Bulletin, 2011, 67 111-114

HI BewW, Bz, FOE. AFRHENEEEKEYREEN LS
BRA#RT]. RERZER, 2018, 24(7): 68-70

Xia F, Shao J L, Dai ZY, Che S C. Study on the application of spore
catcher in the monitoring of garden plant diseases [J]. Anhui
Agricultural Science Bulletin ,2018, 24(7): 68-70 (in Chinese)

BERC, Bk, RER. EFXAFRESREEYRERTEARHH
MACI/HPEENREZR2008FFZRFERWNE. I - FERLH
FHARH AR, 2008:524-527

Cao X R, Zhou Y L, Duan X Y. The application of volumetric spore trap
in plant disease epidemiology [Cl. In: Proceedings of 2008 Annual
Academic Conference of Chinese Society of Plant Pathology. Guangzhou:
China Agricultural Science and Technology Press, 2008: 524-527 (in
Chinese)

EEC, A ETPCREANENFEREAS FEERVUKAF R
RLI]. E#&RIP, 2020, 46(4):7-11

Cao X R, Zhou Y L. Research progress in quantitative detection of plant
pathogens using PCR technique[J]. Plant Protection, 2020, 46(4) :7-11
(in Chinese)

BB, WE, Bih, IRT, BE, BES, DEB. KA real-time PCR
EERMNNEZFHEBRELERENEI]. EWREFR, 2010,
40(5):504-510

Pan J J, Luo Y, Huang C, Sun Z Y, Zhao L, Yan J H, Ma Z H.
Quantification of latent infections of wheat stripe rust by using real-time
PCR [J]. Acta Phytopathologica Sinica, 2010, 40 (5) : 504-510 (in
Chinese)

AEW, TRE, NKEE, KB, 358 HEEEEZSPINELEEHE
BFHSHENRESSKERNEXESFI]. EWRPFR, 2018,
45(1):161-166

GuY L, Wang C C, Chu BY, Luo Y, Ma Z H. Dynamic of airborne
spores of Puccinia striiformis f sp tritici and its correlation with
meteorological factors in spring in Gangu County [J]. Journal of Plant
Protection, 2018, 45(1):161-166 (in Chinese)

B, PES, KFAE, F=H, KBTFE, BE=A, BAF. BENEES
EHERTHEASHEEUMEI]. ZXRMEWER, 2019,39(10):1257-1262
GuoL L, Hi XM, Zhang SH, LiY, FuSP, Fan SH, Hu X P. Annual
dynamic of urediniospore of Puccinia striiformis f sp tritici in Longnan [J].
Journal of Triticeae Crops, 2019,39(10):1257-1262 (in Chinese)

XK. BABZEMN=MEIEFERVUREAREGAF(D]. AAF:H
FKRE,2022

Liu K G. Study on prediction model of three main diseases of cucumber in
solar greenhouse[ D ]. Shihezi: Shihezi University, 2022 (in Chinese)
FE, EZEF, BELD, FIRE. tRHREFTAMERRBRELEN
EomERFNERGE)]. IR LR, 2016,55(13) : 3356-3358,
3363

Yin Z, LiJ P, Guo X H, Hou Z R. Analysis of spreading regularity and

construction prediction model of tomato gray mold in green house in the



194 IS [ N SR S 2024 4F 55 29 %

spring in Beijing[J]. Hubei Agricultural Sciences, 2016, 55(13) : 3356- regularity and two prediction models of plasmopara viticola in Yanqing of

3358, 3363 (in Chinese) Beijing [J]. Chinese Agricultural Science Bulletin, 2017, 33 (13) : 133-
[32] A, H=F, REXK, &€, IH, BRE. ARTERRHATEER 140 (in Chinese)

RATMERBMEROER)]. RERFEE, 2017, 33(13):133-140 F ALYy . E Ak

Xu D D, Han T Y, Liang Y Y, Jin M, Wang Q, Gao L W. Epidemic

E—EFE N B Fe, WL AT, T b AR R bl 202 e MO WU B el 2% ol , BT 58 5 1) by WL 54 A
VIAE e e T AR B O B . 2021 AR IE AR A AR R 2 b — Sl R KSR B
5 R o0 o AR A F S RO R AR O ORI S R T RIS

BIRERE N SR, P EARE R b 25 B 8% . 8O T 2R BT 7 B B BUR S BR
WAk s T H ZE 2 w2 094y FAESALH B 1 22 RSO R 5 DR B RR s 1875 T 0 ZRAE
G3FHLE QDR T DB AL i 7 O B B R A RO P T R AR RS R K e IR BT
2R 7 MER, S 3 H 2B R SR A T 5Tk . 7E Nature Plants \Plant Cell "2 R AY) bk
B 156 5 5 FREW o B ATy B b 7 bR ok 12 390 520 E 58K W1 R 21 0 ; 3= g B Aol i R4
Po- W H e A ) A 6.




