SR % R 2018,35(9): 1087-1097

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20180042

N =/
JEFA X & ﬁ'ﬁA¢# MF R AR
¥ &\ ITELR,EWH  EEZ AR, HEH ", AL
(WL AR ZEMO 5 AR ARZZRE, DU 3113005 *WiTL AR MR 2= B F Mol AR e omm ey, il 311300)

1 E: (B0 [ A E 6 R e G e J RS2 T 1 s o U7 SR T DA MR FE 07 i Al o albA , e e
AR B i SR SRR AT E EE  AE T A VA YR TR AR R E IR A U (R R 150% 34 Y]
AbHL S5 5 ORI R ISR R 0 S oPo Wor ©Eo FH RC/CSy 34715 oA 38 B Ak #1125 BEAIK (p < 0.05) , Do 2 3 T 51 (p <
0.05) ;T 25% I8 B Ak 22 5 AR UE B AL HE (8] To 2 35 22 5 o REWE R G A T I A BLS R IE 2, 25% 10 [ Ak B2 A L35 AR B4
RN T 21.17%(p < 0.05) , ZEMF B R BEK T 38.88% (p < 0.05) , 1X 3R WH 25% 38 BA Ab 2 ] {ig 34t J15 bk 1) R s %18
BEAN, 25%3 BH AL T, SR 5 o RT3 S R T AR T 12.84% (p < 0.05) , HiAth R 46 b 5 AR BH AL FRIA) IE 5 38 25 5. 50%
MERH AR ER )5, SRS Sy 0 O SR RS S B ) B PR (p < 0.05) 0 5 ARIEFIALERAH L, 25% 1 509038 [J] 40 21
S » B R SR ST OB BRI N T 22.53% (p < 0.05) F119.84% o L4538 125 %638 B A0 B ] {1 35 ' 45 7= WD (RERE ) 3%
&, PR R RE O, PRI R IR R s AR DR, WIVTAE B AR [R5 X R B 2= A Wit AR B & J AT
25% 1 [ A BE DA o SR S i o

SCHRIR): RLAE I AR RS A B

FED S S668.4 HFRERS: A YE4S: 1009-9980(2018)09-1087-11

Effects of shading on photosynthetic characteristics and fruit quality in
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Abstract: [Objective] Light as the energy source, can affect plant photosynthesis. Both excessive and
insufficient light conditions damage photosynthetic structures, and reduce photosynthetic efficiency and
eventually fruit quality. Shading treatment is a practical method widely used in facility cultivation for
high-quality strawberry, but the suitable shading level is not clear. To uncover the suitable shading level
and provide theoretical basis for high-quality strawberry production during spring and summer in Zheji-
ang and in regions with similar climate, the effects of shading on leaf photosynthetic rate and fruit quali-
ty were investigated in this study. [Methods] In February, ‘ Akihime’ cultivar seedlings with the same
growth status were selected as the experimental materials. Sheds were built and covered with shading
net to set 25% and 50% shading treatments in March, and the shed without shading net was used as the
control (0% shading treatment). During the strawberry ripening period (approximately 45-60 days after
treatment), chlorophyll fluorescence was measured with a Yaxin-1161 chlorophyll fluorescence analyz-
er, and various fluorescence parameters were calculated. All the leaves in each plant were harvested to
measure the sugar content using anthrone colorimetry method, and the sugar content in fruits were deter-

mined using the same method. The contents of soluble proteins, total phenols and anthocyanins in fruit
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were determined with the coomassie brilliant blue colorimetry method, the Folin-phenol method, and
the spectrophotometric method with pelargonidin-3-0O-glucoside as the standard, respectively. Titrable
acidity was measured with titration method, and soluble solid content with an Abbe refractometer. The
aroma compounds were extracted by the solid phase microextraction (SPME) method, analyzed with a
gas chromatography-mass spectrometer (GC-MS), and identified according to NIST library. [Results]
In the treatments with 25% and 50% shading, the maximum quantum yield of primary photochemistry
(9Po) in strawberry leaves decreased by 3.45% and 17.52% (p < 0.05), respectively, compared with the
control. Similar to @Po, the probability that a trapped exciton moves an electron into the electron trans-
port chain beyond Q.~ (Wo), quantum yield for electron transport at t=0 (¢Eo), and density of reaction
centers per excited cross-section (RC/CSy) were not significantly influenced by 25% shading treatment,
but they were significantly reduced by 50% shading treatment, with a reduction of 44.23% (p < 0.05),
53.21% (p < 0.05) and 31.77% (p < 0.05), respectively. Compared to the control, the maximum quan-
tum yield of non-photochemical deexcitation (¢pDo) increased by 11.02% and 38.59% (p < 0.05) in 25%
and 50% shading treatments, respectively. Shading treatments reduced the contents of glucose, fructose,
reducing sugars and total sugars in the leaves, but there was no significant difference between 25% shad-
ing treatment and the control. For sucrose, its content in leaves decreased by 38.88% (p < 0.05) and
5.88%, but the content in fruit increased by 21.17% (p < 0.05) and 7.23% in 25% and 50% shading treat-
ments, respectively, indicating that the transportation of the main photosynthetic product sucrose from
“source” (leaves) to “sink” (fruits) can be promoted by shading, especially 25% shading. The contents
of total phenols, fructose, glucose, reducing sugars and total sugars in 50% shading treatment were
16.93% (p < 0.05), 6.63%, 20.07% (p < 0.05), 17.45% (p < 0.05) and 14.66% (p < 0.05) lower than in
the control, respectively. There was no significant difference in these parameters between 25% shading
treatment and the control, except that the titratable acidity declined by 12.84% (p < 0.05). Soluble pro-
teins increased with increasing the shading level, but had no significant difference between 25% shad-
ing treatment and the control. Strawberry fruit released an abundance of aroma compounds, including
esters, terpenoids, hydrocarbons, alcohols, acids, aldehydes, and ketones. Fifty-eight compounds were
detected in the fruit without shading treatment, while 4 and 5 new compounds appeared in 25% and
50% shading treatments, respectively. Among the fruit aroma, esters and terpenoids were the main
types, as the esters were the most abundant components and the terpenoids showed the maximum emis-
sion amount. In the treatments with 25% and 50% shading, the emission amount of terpenoids increased
by 22.53% (p < 0.05) and 9.84%, respectively. Trans-nerolidol was the typical component among straw-
berry aromas. It emission amount increased by 22.26% (p < 0.05) and 4.05% in 25% and 50% shading
treatments respectively, which might result from the increased expression of nerolidol synthase 1
(FaNES1) in the shading treatments, but the specific mechanism needs further study. [Conclusion]25%
shading treatment promoted photosynthetic product transport from leaves to fruit, increased sucrose con-
tent and aroma emission, as well as reduced titratable acidity. Therefore, it is suitable to set 25% shad-
ing treatment to improve strawberry fruit quality in the facility cultivation during spring and summer in
Zhejiang and its similar climatic province.
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Table 1 Effects of different shading treatments on the sugar contents in strawberry leaves

e wCR B wCHI & B wOE D wEE R wCRHED

Fructose content/ Glucose content/ Reducing sugar content/ Sucrose content/ Total sugar content/
Treatment B a R a0 -1

(ng mg") (ng mg’) (ng mg’) (ng mg") (ng mg’)
AR 0% shading 2.04+0.04 a 13.51£0.95 a 15.55+0.97 a 0.18+£0.02 a 15.73£0.81 a
25%3E B 25% shading 1.82+0.14 a 12.68+1.02 a 14.50+1.01 a 0.11+0.01 b 14.61+0.31 a
50%3EE R 50% shading 1.46+0.08 b 8.63+0.72 b 10.09+0.74 b 0.17+0.03 ab 10.26+0.82 b
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Table 2 Effects of different shading treatments on the quality of strawberry fruit
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protein (mmol 100 g)  (ug mg") solids content/ (g mg") (ug mg’) content/ (ug mg") content/

content/(ng g") £) WEMET content%  (ugmg?) METETHETET (g mgy) HETET (g mg)
AR 355.47+ 8.80+ 25.20+ 8.37+ 124+ 23.68+  97.96+ 121.64+  15.49+ 137.13+
0% shading 942b 033 a 1.17a 024a 0.05a 0.39a 478 a 549a 0.41b 592a
25%HERA 383.33+ 7.33+ 26.17+ 8.41+ 1.18+ 21.83+  90.11+ 111.94+  18.77+ 130.71+
25% shading 11.52b 0.28b 1.02a 035a 0.07 ab 0.74 a 7.12 ab 6.68ab 1.12a 6.21 ab
50%3E 51247+ 7.67+ 2525+ 8.25+ 1.03+ 22,11+ 7830+ 10041+ 16.61+ 117.02+
50% shading 2324 a 0.22b 1.53a 0.30a 0.04b 1.00 a 3.69b 377b 0.89 ab 4.65b
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Table 3 Effects of different shading on the aroma from strawberry fruit

‘ Bl
ﬁ%ﬁ'ﬂ TR LH {225, Emission amount/(x10* pmol-g")
ﬁﬁi}}ﬂﬁf Aroma name Formula - 5 jge [ 25%EH]  50%3E]
0% shading 25% shading  50% shading
E25 Esters
7.31 TR 2- 2.3 CUliE Butanoic acid 2-ethylhexyl ester CpH»0,  1.52+£0.79 1.97+0.32 2.2140.09
7.80 TR 1-H1 3 PEfE Butanoic acid 1-methylheptyl ester CuH,0,  0.78+0.09 1.91£0.01 -
8.04 R 5 X1 Tsoamyl caproate CuHz0,  0.62+0.32 - 0.45+0.17
8.29 12-584R-9-+ )7 R FH Ti§ Methyl 12-ox0-9-dodecenoate CiH»0s  1.24+0.59 1.64+0.27 1.44+0.02
9.05 12- =24 H g 12-Tridecynoic acid methyl ester C:H0, 1.17+0.28 1.17+0.03 1.34+0.04
10.28 T+ VY Mg Delta-tetradecalactone C.H,0,  0.35+0.06 0.31+0.13 0.62+0.25
10.52 IR T Valeric acid decyl ester CsH,0,  10.57+2.53 9.14+0.89 8.95+0.90
10.65 TR 3- /1 5£-(2E)-3,7- — 1 $£-2,6-2¢ —Jfi-1-FE g Ci:H, 0,  3.14%£1.02 1.80+0.11 2.60+0.53
Butanoic acid 3-methyl-(2E)-3,7-dimethyl-2,6- octadien-1-yl ester
12.76 ¥ LR Octyl hexanoate CuHx0,  11.56+£2.71 6.63+1.05 5.57+1.63
14.21 +PULEHR 2-¥% £,1 Tetradecanoic acid 2-hydroxyethyl ester CiHO;  1.03+0.13 1.42+0.17 1.62+0.32
16.16 4-F2HERFRE R G 4-Hydroxy-octadecanoic acid methyl ester CuHs0;  0.35+0.05 0.58+0.12 0.83+0.22
16.26 (E)-10-+-LJfi-8-BR H B (E)-10-Heptadecen-8-ynoic acid methyl ester CiHi0,  0.38+0.09 - 0.81£0.25
17.26 (2)-9-1+ )\ J#12 H B (2)-9-Octadecenoic acid methyl ester CiHy0,  0.33+0.03 0.35+0.01 0.56+0.16
17.39 A 5 R 7 A TS Tsopropy] miyristate CiH.O,  83.75+28.57 128.38+7.83  229.65+42.32
17.74 ErfiElRZ £, Ethyl palmitate CyHiO:  0.72£0.15 2.54£1.59  1.96=1.13
18.02 %% W% T Ti5 Dibutyl sebacate CiHy0:  1.50£0.12 3.52+0.62 6.04+1.37
18.60 3-CUGE 4R — 5+ T i Hex-3-yl-phthalic acid isobutyl ester CiHaO;  16.09£0.01  182549.84  12.5045.16
18.69 10-F2HE-11- A DI e R 7 4 e CiHiNO, 15.66£1.02  23.44+2.95  39.42+12.65
10-Hydroxy-11-morpholin-4-yl-undecanoic acid isopropyl ester
19.54 14-H 347N Bl H I 14-Methyl-hexadecanoicacid methyl ester CisHy0,  0.60+0.13 2.50+1.11 -
20.64 LB2K R T £ Butyl octyl phthalate CyHyOs  2.84+0.48 11.54+5.89 8.60+3.81
24.96 2-IIA IR 3-(4- AR LR IE)-2- £ 5k 2R CH0s - 4.55+0.01 2.66+0.26
2-Propenoic acid 3-(4-methoxyphenyl)-2- ethylhexyl ester
28.51 4-FAH FE P EERR 2- £, CUfiE 4-Methoxycinnamic acid 2-ethylhexyl ester CisHx0;  19.37+0.01 3.18+0.01 4.51+1.46
14752 Terpenes
10.36 FEVF AT Cubebol CisHxO  0.54+0.05 2.28+1.04 1.04+0.07
10.89 G 4 XX Farnesol Ci:H,0 1.62+0.14 2.314+0.19 2.03+0.07
11.60 a-7%We i a-Farnesene CsHa 5.03+1.22 4.48+0.51 5.10+0.83
11.79 W 7K Tsolongifolene epoxide CisH.O 1.89+0.26 1.55+0.12 1.88+0.11
12.54 S - ACAE Trans-Nerolidol CisHiO  796.46£162.54 973.71+98.52 828.72+85.56
13.53 SR Isolongifolol Ci:H, O  37.50+7.75 50.21+18.44  87.27+43.48
J&7% Alkanes
6.83 2,2- I BE-3- 2R HE-XOR[2,2,11 BibE CiHig 2.43+0.44 1.39+0.18 1.02+0.29
2,2-Dimethyl-3-vinyl-bicyclo[2,2,1]heptane
8.65 2-F25E-1,1,10- = W 3-6,9-FF 5250t CiH»0s  1.34+0.28 0.93+0.05 1.43+0.41
2-Hydroxy-1,1,10-trimethyl-6,9-epidioxydecalin
8.75 1,12- =% — 4% 1,12-Tridecadiene CiHay 2.41x1.21 1.10+£0.60 3.47+1.51
11.31 1E-1 )% Pentadecane CisHa, 1.800.14 10.93+4.20 6.17£0.99
12.94 175 %t Hexadecane CieHas 6.23+£0.94 9.09+0.12 9.09+1.03
23.13 4-+ )\ IEFFE R bt 4-Octadecyl-morpholine C,HsNO  7.68+0.63 8.31.£0.53  15.24+4.56
TZ2% Alcohols
10.04 3,7,11-= W3- 1--F % 3,7,11-Trimethyl-1-dodecanol CisHzO  166.60+76.58  34.87+4.49  26.66+3.65
11.67 2,3,4,4a,5,6,7,8-)\Z-1,1, 4a,7-VY H %-(4aS,7S)- | H- AL IR 55 JE-7- B CisHx0  17.63£0.10 15.40£1.94  11.95+0.94
2,3,4,4a,5,6,7,8-Octahydro-1,1,4a,7-tetramethyl-(4aS,7S)- 1H-benzocyclohepten-
7-0l
11.98 9-+75#i-1-% 9-Hexadecen-1-ol CiHxO  43.33+7.30 53.31+6.14  63.66+10.79
12.82 BT 7SR EE Tert-hexadecanethiol CiHuS  168.01+21.27  50.7749.87  31.28+7.15
13.11 3,7,11-= HI3E-3- 838+ —5eRT 3,7,11-Trimethyl-dodeca-6,10-dien-3-ol CisHxO  164.80+28.82  147.88+£10.93 155.43+29.33
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Z*3(4E) Table 3(continued)

X Tl B
ﬁgﬂjﬁj L FE LR NSy E‘xfﬁfon amount/(x10° pmol - g*)
fi{;t:/nrﬁi(;n Aroma name Formula I RH 25%3E 50%3E [
0% shading 25% shading  50% shading

13.31 13-+-abR-1-EF 13-Heptadecyn-1-ol CrHO  19.95£1.73 19.56£1.76  27.36+7.36
13.79 2-F7NJEEE 2-Hexadecanol CHO  19.58+3.27 30.03+4.11  33.74+6.39
15.63 2-H % 1-+/5E# 2-Methyl-1-hexadecanol C/HO  6.38+1.05 - 23.98+6.87
16.05 (Z2)-1HEE (Z)-9-Octadecen-1-ol CisH:O 3.14+0.57 4.66+0.82 6.99+0.98
16.75 2--Ei% 2-Heptadecanol Cy/HO  6.00£0.63 11.41£2.75  12.81+4.83
21.60 (2)-2-(9- 58 3HL)- LI (Z)-2-(9-Octadecenyloxy)-ethanol CxHuO, - - 5.75+0.49
R Acids

7.03 10-¥2 £ 25 10-Hydroxydecanoic acid C1oH20s 6.64+1.23 1.66+0.01 2.86+0.77

7.40 (E)-2-+ )R (E)-2-Dodecenoic acid C.H»0, - 3.2840.53 -

7.49 3-F23E A H:R 3-Hydroxy-dodecanoic acid CoH,0s  6.02+2.72 5.2242.01 4.99+0.77

9.90 2-F2 3 E 7E R 2-Hydroxy-tetradecanoic acid Ci:Hx0; 105.70+£39.96  82.55+6.51  78.43+9.23
10.99 9- 1 - VUM R 9-trans-Tetradecenoic acid CuH,0, 4.144+0.66 5.61+0.90 6.10+1.18
12.15 + Fi ki Pentadecanoic acid C5H;,0, 2.29+0.18 3.05+0.20 4.76x1.40
13.92 (E)-8-F JE-9-- VU 45-1-B% LR (E)-8-Methyl-9-tetradecen-1-ol acetate C-H,0, - 2.27+0.35 2.82+0.48
18.93 6-1 )\ S 1% 6-Octadecenoic acid CH,0, - - 2.79+1.38
J% 2% Aldehydes

9.64 2-+ = Jfil& 2-Tridecenal Ci:H.O  15.53£5.35 18.54+2.43  19.10+2.51
15.21 10-1J\JfiilE 10-Octadecenal CisH:.0 2.73+0.33 2.13+0.21 2.39+0.52
16.62 (E)-5-1 )\Bichis B (E)-5-Octadecenal CisH:.0 2.32+0.44 2.40+0.01 4.02+0.92
17.07 8-+ /% 8-Octadecenal CHO  4.00+0.40 10.74+3.87  11.374£3.58
filii2%% Ketones

10.81 F I FE R Geranylacetone CiH,O 46384626  51.65+4.35  66.74+7.68
11.43 B-£:%' 4 i B-Tonone C;H,,0 - 3.03+1.08 1.000.03
14.81 5+ ik A -2(3H)-MkIERR 5-Dodecyldihydro-2(3H)-furanone CicHy0, 197.68+42.78 210.34+21.93 231.94+15.13
15.04 - IR[8.4.1.1(3,8)] /5 6e-3,5,7,10,12,14- CL-2,9- i CiH,0,  1.42+0.22 3.82+1.09 5.75+1.88

Anti-tricyclo[8.4.1.1(3,8)]hexadeca-3,5,7,10,12,14-hexaene-2,9-dione

16.93 + A& 5-Tetradecyloxolan-2-one CyH:O,  4.01£0.68 7.76+2.28 8.19+3.35
17.83 HEM{ Perhydrofarnesyl acetone CisHyO 43761291  19.27+3.35  21.04+£3.62
19.05 2-FJL¥ElH 2-Nonadecanone CHiO  14.90+3.91 5.6240.53 8.45+1.78

TE: 7 ORI R

Note: “-” means that the compound was not detected.

O ARMEFH 0% shading

T 1200 a
= b ab B 25% R 25% shading
g 1000 . .
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Fig. 2 Effects of different shading treatments on the aroma types in strawberry fruit
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ZHGEAT R, 9P N PS TT B Kb 2 & 7=
5, 0] B PS T B R RO 3 7 (1901 B I A0 251,
TE55 AT A 7 (R @Po BH 2 AL, X 5
AHIEFT 4 F b I 50% 38 B Ak 2 AH — 3, R R RT RE
5556 PS 1L B A0 & B2 40 k. 4h,
50% It BA AL BE )5, g MR B R A0 3 (RCY
CSw) « FL T 15 3 30 26 (P o) B & T P74 (@ Eo) 35 W {2
BEAR . FEOG IR B AR, AR IS IS A A
fig LA TE AT FEBL (o Do) » S0%IE P Ab 2 5 , &
A B AR B 5, X 5 B Capsicum annum
L) ™V HI 7 & (Vitis vinifera L.) " ) HF 70 25 A —
o HHIEET L, 50% 38 [ Ab 3 B 95 06 2% At = 0
B RE I R A OB I FEAS e HE AR, BRI
PS 1L %%, AT k20> [7144 75 CATP #1 NADPHD 7,
BT FEAOE & R HDOGE Y& ), X 5 B
BH (40%~70% 3 [ ) Jim 5 4% 't 15 T = B A 1) &5 R AR
— B 25% 3B B b B S 5 ORI ] A B R] G I 3
ZE 5o

PESE S G T2 — , R AL PR S 3
¥ (Taraxacum mongolicum) ® 5 &t J\ (Cucumis me-
lo) B Jr v (R & R I W B PRI . AR AL R K
W 5 25% 1 50%38 B Ak B 25 2> AN [F) R L P IR B 4
25% I [ b H 55 A 38 (9 A B ) O R 2 R (TR
BED o BEREE GG 21 e YR 1) R s Ha i 3 B
o AR SErh R BE 23 B>k B R I BN, 38
A 5N G AR VE R T4 AR Btk ET I,
I PR R K /S B s e SR SRR RS A 2
1t 5 25%H1 50%38 [ Ja B4 R SRS AR S5
Je A R REMIRE & B AN B o 7E 25%EHI AL BT, 5
g Py R A AT T R S R S Ay [
HibpE S &5 REH AR LR ZEES, iR
25%HE B Ab R AR BE 1 i b e ) RS2 s, SR T
FLRARHLH] i THIRAH T o

AR B K2 22 5 & PP A SR I
IR 7 B 2 5 H A B SRR, BE AR
B, 388 B b 28 A] 52 w5 5 H 8 (Solanum tuberdsm) AR
RV A D PR 5 AT 4 R S R
AR A S BN, AFIINR I, FRE R S a]
VR 1 B I YRR R (R G i B . SRsrn]
T 78 B8 P AN ] Vi PR [ R A & ' E s e L UK
25% I8 ] Ab P i e A SR S RTR E R T EAIR T AR ]

Ab FHFN 50% 18 B AR 3, [F] i 7] 35 P [ 24 2 & Rk
35 2 S, IR 5N [R5 T RERE AL S AT E R A
AL AR AR A — B

My A& W B LAY, Be A R By Fi gz
il N 95 K A, Jakopic SE"HIE 5T kL, 3 IR
(Malus pumila Mill.) B TR 6 HE 5 a8 1) S 51 v s 1y
SRS E TR TR RS o R, ARk
oS B B AR TR R B, AR R S
Py 2 2 o 388 ) 52 P 9 I AR T A . P R
B AR TR =R ff 2 (PAL) W 15, Hyg e 56|
GHRE S IR AH O™, R b B i AR LS S
BEAR , BT B BT3B AL 3] T PAL VETERTEL.

R RS R I R A P A ) (volatile or-
ganic compounds, VOCs) 2 i, /& o 5 1l & HE 5 1
SR E B R AR 2 — " AR 2,
3 S e AR SN RN RN e SN R
&, HpERR A I R 2 H R ER AW, X5
AW FREE FA— B FRE R A RS FH A U i
ZHIVOCs KM . R F A R L ARG ALEL 7 d
J& , FORETHCE W i m TORAL B A TR R T,
) Acb 3 A i 1 B2 B SRR 2 VOCs T8 Al 5 R, He
1 50% 3 [ Ak B TR IR B e 25% 3 [ Ab B
2o MEMEFEEE RN (FaAAT) 38 I A0 ok 2L 55 % 1Y) 15
b B T A $2 B 2K VOCs T A, Rk /K 5
FEHR SR A S AAR O™, P AL B, A Sl R
VOCs B J3CE 3 0, o 5 BR AT R Dl 3 B Ak 315 5
FaAATFERZRIE , N $2 5 FaAAT & PEFTEL.

TEB R RN HF AW VOCs H, ) X -RE 1R
B H B, AR TS AR, FRE R S
S R AR TR B oK, I ELIBE R b B ] {2
R, Hor 25% B Ab BRRE TR d iy . X S
[ Ak FEAE 35 S B CPiper aduncum) & i 20 -F8 16
AOUTEE 2R IR Ak P A e 2 ol ot i R OB TR -1
FEACEE S (1) Bt 58 45 SR A — B, IR DR AT e 5 38 B Ak
RS TR AL BUBE & S 1 (FaNESD 2R R IEH
KW B R -PETEARURE A, FE 78 S R TCH Ath il
1528 VOCs, B 5 I SU- P TEABEARZE L, 75
AT RE AR FH T2 B A 3575 5 AH QiR DR 3R 08 DU G
B SRR

4 4 i

BT 25%IE B AL B AT fE B A RS R
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CHRERED 1) RS IS, SRS P e & of iy, TR 2 1R
JEE o 28 I, Y AR ~ORE TR T B 19, PTG, T
A B FAH IRk X A B 2 g AR 2 7 PP I
BEAT 25%30 191 b 3 DA o SR S o
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