5536 B 3 W) S &~ £ Eild Vol.36,No.3
2016 4F2 A ACTA ECOLOGICA SINICA Feb.,2016

DOI: 10.5846/stxb201405130981
W, A, FA, R RS AR P YA R G RO S R A ORI A A T B R ) 22 5. A 252441, 2016,36(3)

Yang Z Q, Han D, Wang X L, Jin Z F.Changes in photosynthetic parameters and antioxidant enzymatic activity of four tea varieties during a cold wave.Acta
Ecologica Sinica,2016,36(3) :

EHIEPONZR M ESHFEMRPEEETH
B o # [6] £ 5=

AR % A 2R, AER

1 M5t {nL.I*Ijiiﬁ%kifﬁ?ﬁ?ﬁiggL‘Mﬁﬁ]‘ﬂﬁ‘]%ﬁ*m BA 210044
2 FRURE TRRATHRAAI IR EATRE, fat 210044

3 WAL MSs L, BLi 310017

FE . LIS A Je 3 43 5 (¢ Longjing No.43” ) L M85’ (* Jiukeng” ) . 24 H (“ Wuniuzao® ) . & K FHAZS’ (* Fortin white
tea’ ) NI BFSE T — R FEWE R XS 4 ASZERE SRR R B A R SR SO S BORM Y B PR 5 0, IR S LA T
TR 4 KRR BUIENE S5 R AR FEMRI, BEE SOR AR AT, 4 SR SRR i R i B KO A 3R (Pmax) |
FWEFREE(AQY) Je K IG b2 it it (Fv/Fm) ARGAL2ATK (N ) 52 90T B a3 76 0 10 T30 I Bl =T s i A BT
B, H ARSI OREAZE B4R S Pmax  AQY Fv/Fm B 4 A5 APk, oN BB DL 28 B e/ b B
K sd FhAA 3 AL B (POD ) 35 ke FE 3] K 1 A2 01 1) F 285 5 4 Fh2EH POD TG PR -3 (5 LA et 43 5 B/, < ok
IS 5K I AL BRI (Ls ) R 88 (MDA ) 35 55 76 B 3R RS0 ] ot A v | 300 e s A1 1 e 34 A 301 I 11
Ls il MDA % 5 (- FH(E LA AR FLZE SRy, BT 43 %5 K R 2 U3 4 T i v 4 Lﬁﬁ%m@ﬁ‘ﬁ%iﬁﬁ TS HA
PURALES TR VESEAT 00T 453 4 A S Fh A HTZEREIDUT 2 «  RAR RIS > BA R > Wb > el 43 5 0 R ai R o Ae
45 b S 25 it A 7 A R 4R S A AT

KRR W JE OLARRE; SRITEREYE . ERT T

Changes in photosynthetic parameters and antioxidant enzymatic activity of four

tea varieties during a cold wave
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Abstract: Tea plant ( Camellia sinensis) cultivation has a long history in China. The range of optimum growth temperature
of tea is considered to be between 20°C and 30°C. Significant decrease in temperature during a cold wave can harm tea
plantations. Cold stress is a major abiotic factor that affects photosynthesis, respiration, transpiration, and some other
physiological processes such as antioxidant enzymatic activity. Previous studies have evaluated stress tolerance of plants
using photosynthetic parameters, chlorophyll fluorescence parameters, and antioxidant enzymatic activity. Effects of cold

stress on physiological and biochemical indices, as well as on photosynthetic parameters have been studied under
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environmentally controlled conditions. The objective of this study was to investigate the effect of cold wave on the
photosynthetic parameters and antioxidant enzymatic activity in four green tea varieties, ‘Longjing No.43,’ *Jiukeng,’ ’
Wuniuzao,’ and ‘Fortin white tea’ under field conditions in 2013. Data on the daily temperature ( minimum, maximum,
and mean) , daily relative humidity ( minimum, maximum, and mean) , and daily solar radiation were collected to identify
the most important factor that affects the tea plant during the cold wave. The mean daily temperature was significantly
reduced from November 23 to 25, reached the lowest value on Nov 28, and then began to rise. The total chlorophyll
content, photosynthetic rate ( Pmax) , apparent quantum yield (AQY) , PSII photochemical efficiency (Fv/Fm) , and non
—photochemical quenching (qN) of all four tea varieties were initially decreased and then increased from November 23 to
December 5. Fotin had the maximum values of chlorophyll content, Pmax, AQY, and Fv/Fm. Wuniuzao had the minimum
mean value of qN. Jiukeng had the maximum mean value of peroxidase ( POD) activity that increased continuously from
November 23 to December 5, while Longjing No.43 and Fortin had the minimum values of POD activity. Stomatal limiting
value (Ls) and malondialdehyde ( MDA) contents increased initially and then decreased from November 23 to December 5 ;
Longjing No.43 had the maximum mean value of MDA, while Fortin had the minimum mean value. The total chlorophyll
content, Pmax, AQY, Fv/Fm, and qN were positively correlated with the minimum daily temperature,, while Ls and POD
activity were negatively correlated with the minimum daily mean temperature. The minimum daily mean temperature was the
abiotic factor that had the most significant effect on the photosynthetic parameters and antioxidant enzymatic activity in all
four tea varieties. Principal component analysis ( PCA) provided a quantitative evaluation of photosynthetic parameters,
fluorescence parameters, and antioxidant enzymatic activity under cold stress conditions. PCA showed that MDA content,
Fv/Fm, and POD activity were the main factors that affected the biological activity in all four tea varieties. Cold tolerance
evaluation index of Fortin and Longjing No.43 was the highest (8.38) and the lowest ( —6.88), respectively. Both
Wuniuzao and Jiukeng had moderate cold tolerance evaluation indices and the latter was less cold tolerant that the former. In
response to cold stress, plants, including tea, have diverse mechanisms that allow them to mitigate and adjust to cold

environmental conditions.

Key Words: Camellia sinensis; cold wave; photosynthetic parameters; protective enzyme activities; principal

component analysis
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Table 1 Characteristics of four examined plant species ( mean+Standard deviation

i Varieties P/ mm FHFBY em? FHIBR R/ em FHITEI/ cm
Average leaf quality Average leaf area Average height Average crown
Je 3t 43 5 Longjing No.43 0.23+0.02 16.8+0.8 70.3+1.0 64.2+1.1
ML Jiukeng 0.260.02 16.7+0.7 71.0+1.1 58.9+0.9
152 B Wuniuzao 0.30+0.03 18.4+0.8 69.5+1.0 52.5+0.7
R 4K 12K Fortin white tea 0.35+0.02 21.6+1.0 70.1£0.9 59.7+0.8
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Fig. 1 Changes of daily temperature(a) , daily related humidity (b) and daily global solar radiation ( ¢)during the cold wave
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Table 2 Changes of chlorophyll content in four Camellia sinensis leaves during the cold wave

1 B % a nHE b Febs %
Date Varieties Chlorophyll a/(mg/g) Chlorophyll b/ (mg/g) Carotenoid/ ( mg/g)

11H23H Longjing No.43 1.70+0.13d 0.51+0.02b 0.35+0.01¢

Nov.23 Jiukeng 1.77+0.15¢ 0.47+0.02d 0.43+0.02b

Wuniuzao 1.88+0.14b 0.60+0.04a 0.43+0.04b

Fortin white tea 1.95+0.20a 0.60+0.04a 0.52+0.03a

1MA25H Longjing No.43 1.69+0.11d 0.41+0.03d 0.32+0.01c

Nov.25 Jiukeng 1.71+0.12¢ 0.45+0.02¢ 0.35£0.01bc

Wuniuzao 1.80+0.12b 0.52+0.03b 0.36+0.02b

Fortin white tea 1.87+0.15a 0.57+0.04a 0.43+0.02a

11HA27H Longjing No.43 1.64+0.07d 0.33+0.02¢ 0.34+0.02d

Nov.27 Jiukeng 1.67+0.08¢ 0.39+0.01b 0.37+0.02¢

Wuniuzao 1.75+0.11b 0.46+0.03a 0.43+0.03b

Fortin white tea 1.80+0.14a 0.47+0.02a 0.47+0.03a

11H29H Longjing No.43 1.59+0.05d 0.27+0.01d 0.44+0.02d

Nov.29 Jiukeng 1.60£0.05¢ 0.33+0.01c 0.45+0.03¢

Wuniuzao 1.69+0.09b 0.37+0.02b 0.47+0.04b

Fortin white tea 1.73+0.13a 0.45+0.02a 0.49+0.03a

12HA1H Longjing No.43 1.58+0.03d 0.26+0.02d 0.44+0.02d

Dec.1 Jiukeng 1.60+0.04¢ 0.34+0.02¢ 0.45+0.02¢

Wuniuzao 1.66+0.07b 0.37+0.03b 0.47+0.02b

Fortin white tea 1.76+0.13a 0.45+0.03a 0.54+0.04a
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H 1 i A MR a ES 99 FEAE bR
Date Varieties Chlorophyll a/( mg/g) Chlorophyll b/ (mg/g) Carotenoid/ ( mg/g)
12H3H Longjing No.43 1.63+0.05d 0.33+£0.02¢ 0.47+0.03¢
Dec.3 Jiukeng 1.67+0.08¢ 0.41£0.03bc 0.47+0.03¢
Wuniuzao 1.76+0.09b 0.43+0.02b 0.50+0.04b
Fortin white tea 1.83+0.15a 0.49+0.02a 0.56+0.04a
12A5H Longjing No.43 1.67+0.07d 0.40+0.03d 0.49+0.03¢
Dec.5 Jiukeng 1.70+0.08¢ 0.45+0.02¢ 0.49+0.03¢
Wuniuzao 1.81+£0.13b 0.49+0.02b 0.53+0.04b
Fortin white tea 1.87+0.16a 0.53+0.03a 0.57+0.03a

R B A e bR iR . B H RIS R 7 RERR S ) 22 52 .35 (P<0.05) o T 1A,

222 —RFEWIFEXS 4 PRI ROGE %&E‘J%ﬁﬂlﬂ
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Fig. 2 Changes of chlorophyll content (a), maximum photosynthetic rate(b), apparent quantum yield (c) and stomatal limiting value

(d) in four Camellia sinensis leaves during the cold wave
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B3, B ARG B TR, 11 H 29 H 4 R Fv/Fm (BT BEEIEAL, B < AR A K AT SR HAD 3 Fil
250 Fv/Fm %8 11 A 23 HAMBIBAR T ¢ o 43 5°19.2%,  W370° 20.7% , < 45 4.7% , Biti 5 FE 38 H K 18
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Table 3 Changes of fluorescence parameters in four Camellia sinensis leaves during the cold wave

H 1 n i Fv/Fm qN
Date Varieties PS Il maximal photochemical efficiency Non-photochemical quench
11H23H Longjing No.43 0.83+0.04b 0.65+0.01a
Nov.23 Jiukeng 0.82+0.04a 0.61+0.03a
Wuniuzao 0.84+0.03a 0.58+0.01b
Fortin white tea 0.85+0.03a 0.55+0.02a
1MA25H Longjing No.43 0.78+0.03b 0.60+0.01a
Nov.25 Jiukeng 0.78+0.02a 0.63+0.01a
Wuniuzao 0.82+0.03a 0.56+0.01b
Fortin white tea 0.82+0.02a 0.52+0.02a
11A27H Longjing No.43 0.73+0.01c 0.50+0.02b
Nov.27 Jiukeng 0.72+0.01b 0.53+0.01a
Wuniuzao 0.76+0.02b 0.44+0.01c
Fortin white tea 0.78+0.03a 0.49+0.01b
11H29H Longjing No.43 0.67+0.02¢ 0.48+0.02b
Nov.29 Jiukeng 0.65+0.02b 0.50+0.02a
Wuniuzao 0.69+0.02b 0.42+0.01c
Fortin white tea 0.75+0.03a 0.47+0.01b
12A1H Longjing No.43 0.68+0.01¢ 0.53+0.02b
Dec.1 Jiukeng 0.68+0.02a 0.54+0.02a
Wuniuzao 0.70+0.02b 0.47+0.01c
Fortin white tea 0.77+0.03a 0.49+0.01a
12H3H Longjing No.43 0.72+0.02¢ 0.56+0.03¢
Dec.3 Jiukeng 0.70+0.02b 0.60+0.03a
Wuniuzao 0.75+0.03¢ 0.52+0.02¢
Fortin white tea 0.80+0.04a 0.53+0.02b
1275H Longjing No.43 0.74£0.02¢ 0.60+0.02bc
Dec.5 Jiukeng 0.74+0.02b 0.62+0.03a
Wuniuzao 0.80+0.03bc 0.57+0.02¢
Fortin white tea 0.85+0.05a 0.58+0.01b
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(POD) J2& FH LAV B 5 i A8 rh = AL 0 i AL & Dl o S S A g 3 3 1D 3-a B i 1 SR80 0 ) 25 A o
F POD JEPEMARABIE AL, R B0 11 A 23 HZE 29 H 4 #2510/ POD 3§ ¥E 208 LT+, mifs , it A H POD
EHERRE K  RE BT, 12 H 5 H 4 FhZmnt i POD W& PESR 11 A 23 B4R s 1 B 43 5
235U g'Fwmin™"  “M837°2.68 U g 'Fw h™' [ Z4H° 270 U g'Fw h™' ‘fHS KA 2.88 U g 'Fw h™' 4 Fh
ZABE 7 POD I R BN R A > AR > MSET > e df 43 450

MDA % 52 9 I AT DA B AR ) 308 A2 300 35 40 3 T R B 1R 3-b S JE T 1] MDA & 28 4k, i 26 3% I A
FE L RE 4 FRAR T B R MDA S A S B I HAR LA AR fE LA, 11 A 23 HE 12 A 1 H #¥iE], MDA
TEDENE, 123 HE12 5 H, MDA & N, RBAR A O A 12 5 HAEFIRT 11 H
23 HAE, BAITEX 4 FhASA AT DU AT P38 7 I R S0 b /2 | OF HLEE AR AR A% 1 FR IR 15K, ) 20 3R Wt vk 9 3]
B R XA R PR A R TR E B0 BFSE R B I 43 5 R0 mSE b R MDA St E AT
C LR RLRN RSN REAS
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Fig. 3 Changes of POD activities(a) and MDA content(b) in four Camellia sinensis leaves during the cold wave

2.4 FEWISRT 4 FAERI FOG A TR BEE AR S R B T AR OCHE ST

FEW R 4 RSB OGS RO BB AR S H PSR H P AR RS | H i s R H R AR
e fe AFDOT I B (R AH DG RBGR AN R 3R 4, R AT, 45 A5 A i i 4 22 i Pmax (AQY \Fv/Fm qN 5 H fix
AR 2 EARDC HAH R R K, i Ls \POD 5 H eI 2 77AH DG HAH G R B X HE K, M5 () MDA
TS H PRI R K, RS IE AL RE X 4 Fh A 6 A R S8 Ah i 52 e d5e K 1R
H AR, AR SFZER 58 AL W FHEREBAFR, B H &R, H SARAEX S Pmax #l
AQY FAHCHERST
2.5 FWPUIETELR AP 4S

HAH TR T B 05 2 @A e vE 2 AR SCRE 4 AR AE I vk E A 5 B e i OGS S BB
AALEE R FEARIEA T TR 0T, G5 R AT S, s mT AL, BB A A 2 BRI T BTk R A 3 T 89.69% , 2 WA G4
TR O A TR PR IE B 89% L) b S W T ke, mTUA Ay H B A 4 B R BT FR AR b ) 2R,
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APRIR Ry FE XS AR 2 1) S B R 2R TR G WA = A3 RE A8 78 0 1 S W 4 Fh 250 B BT JEE 55 — A
MDA Fl Fv/Fm FIE REEK 56— F s POD FRIE REE K, Ui MDA (Fv/Fm F1 POD J& 82 M 235 A= fiy
TSN F BN T,

R4 AWERHFRANRPEERSSKEZNEXRY

Table 4 Correlation coefficient of photosynthetic and antioxidant indexs and meteorological factors of four Camellia sinensis leaves

WRICUR  ppgomms PSR RTSRARE  TRESR F R
A E- 2 Eictan .. Y Daily minimum Daily mean Daily mean Dailyhighest Daily maximum
Varieties Indexs tel\r/fll;:r?::ﬁe relative humidity temperature relative humidity temperature relative humidity
/(C) /(%) /(C) /(%) /(C) /(%)
JeH43 = Chl 0.85" 0.71 0.86 " 0.74 -0.55 0.71
Longjing No.43 Pmax 0.96 " 0.89 " 0.94 " 0.87" 0.90"" 0.77 =
AQY 0.95*" 0.90 " 0.94 " 0.87" 0.82" 0.79 =
Ls -0.81" -0.66 -0.78" -0.71 -0.61 -0.74
Fv/Fm 0.87" 0.76 * 0.85* 0.76 " 0.64 0.74 =
qN 0.93** 0.80" 0.86" 0.84° 0.90 " 0.78
POD -0.48 -0.40 -0.46 -0.37 -0.16 -0.32
MDA -0.80" -0.72 -0.80" -0.74 -0.57 -0.76 =
M5 37% Chl 0.86 0.74 0.85" 0.77" 0.70 0.85 *
Jiukeng Pmax 0.96 " 0.88"" 0.94"" 0.85* 0.84* 0.75
AQY 0.94** 0.89"" 0.93*" 0.82* 0.80" 0.67
Ls -0.65 -0.54 -0.63 -0.60 -0.35 -0.71
Fv/Fm 0.85" 0.78* 0.80" 0.82" 0.62 0.84 =
qN 0.91*" 0.74 0.83" 0.81" 0.81" 0.79 =
POD -0.52 -0.48 -0.53 -0.43 -0.23 -0.36
MDA -0.79* -0.72 -0.80" -0.69 -0.53 -0.67
G 2p AR Chl 0.88** 0.75 0.86" 0.75 0.68 0.81 *
Wuniuzao Pmax 0.97** 0.91"* 0.96 " 0.86" 0.86" 0.72
AQY 0.94** 0.89"" 0.93"* 0.83" 0.79* 0.70
Ls -0.59 -0.52 -0.57 -0.55 -0.25 -0.68
Fv/Fm 0.81° 0.69 0.79 " 0.77" 0.63 0.87 =
qN 0.95** 0.84" 0.87" 0.87" 0.89"" 0.78 =
POD -0.55 -0.48 -0.53 -0.43 -0.23 -0.36
MDA -0.83" -0.77" -0.82" -0.80" -0.66 -0.77 =
(EEIPNEES Chl 0.93" 0.79" 0.89"" 0.81° 0.79" 0.80 *
Fortin white tea Pmax 0.95"* 0.89"* 0.94"" 0.84° 0.81" 0.71
AQY 0.92** 0.88"" 0.92"" 0.80" 0.77" 0.64
Ls -0.64 -0.53 -0.61 -0.60 -0.35 -0.68
Fv/Fm 0.84" 0.77* 0.83" 0.84* 0.90 " 0.78
qN 0.92** 0.77* 0.86" 0.80" 0.88"" 0.79 =
POD -0.60 -0.53 -0.57 -0.49 -0.28 -0.43
MDA -0.89"" -0.81" -0.89"" -0.80" -0.75 -0.70

1, % FIRTE 0.05 /K B, ++ FIRTE 0.01 K 3,

2 .Chl( Chlorophyll content ) {2 H-£% % 7% 1 ; Pmax ( Maximum photosynthetic rate) {835 K64 B3R ; AQY ( Apparent Quantum Yield ) {33
WM T30 % Ls ( Stomatal limiting value ) £t ¢ < L BR il {4 ; Fv/Fm ( Maximal photochemical efficiency ) 183 PSII {1 5 K61k 2 %5 % ; gN ( Non-
photochemical quenching) {8ZAEGAL 2P K R %, POD( Peroxidase ) 182613 S AL Yl ; MDA ( Malondialdehyde ) {8 2P0 — % ,

ARG LR TEAR S PIIEMESC AR | 32 0o BRI ) i T SR A 2R il b B SE A, T R A
FHE A N7 HLAT 36 AN TR STk, BRI, 32 02 (A543 R IS, AR A2 = 1020 X oL Y BTk 0 3% 6
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Table 5 Principal component result of photosynthetic and antioxidant indicators of four Camellia sinensis during the cold wave

LS ALRFAE 17 7 The normalized eigenvector

Jei F AL IR bR

Photosynthetic and WF1  WF2  WF3  WF4  WFS  WFe  WF7T  WTS

antioxidant indicators Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8

42 B Chl

TR B C 0.3569 0.3508 -0.3211 0.2911 0.3848 -0.3966 0.4941 -0.1105

Chlorophyll content

YA R ;

ﬂij(jlﬁ AL Pnax . 0.3665 0.0269 0.5493 0.2083 0.1805 0.2410 -0.1398 -0.6400

Maximum photosynthetic rate

IR ES

RIR TR AQY 0.3706 -0.1241 0.4947 -0.0067 0.3112 0.0164 0.0748 0.7070

Apparent quantum yield

= |

?}LF&%J,{E [,‘s -0.3612 0.1653 0.3862 -0.6234 0.1726 -0.1458 0.4701 -0.1802

Stomatal limiting value

=] N LU= N sy =N

Eij(.j‘ﬁ/k%E%}t.i FV/‘F,m 0.3730 0.2090 -0.2912 -0.3476 -0.1063 0.7244 0.2715 0.0428

Maximal photochemical efficiency

S b 22 7% 7

ALK (.IN . 0.3602 0.3417 0.2348 -0.0976 -0.7490 -0.3547 0.0154 0.0422

Non—photochemical quenching

4R ) ikt P

jiiwt%@ﬁ POD -0.2472 0.8169 0.0710 0.0682 0.2075 0.1286 -0.4150 0.1735

Peroxidase

N B MDA

. -0.3749 0.0759 0.2373 0.5901 -0.2781 0.3100 0.5134 0.1104
Malondialdehyde
. B Tk it sk
Eigenvalues Contribution Cumulative contribution

1 6.2680 78.3499 78.3499

2 0.9069 11.3361 89.6860

3 0.4674 5.8419 95.5279

4 0.2040 2.5499 98.0778

5 0.0859 1.0733 99.1511

6 0.0404 0.5052 99.6563

7 0.0229 0.2864 99.9427

8 0.0046 0.0573 100.0000

Fo6 EFERED4MEMORBLSES
Table 6 The cold resistance scores of four Camellia sinensis during the cold wave
3o (GEIPNEPS L et Tt 43 5
scores Fortin white tea Wuniuzao Jiukeng Longjing No.43
SEHIFR4) Average scores 8.38 1.71 -3.21 -6.88

PrEEM:HES Hardiness ranking 1 2 3 4

3 it 54R

BIFFEIN g I U T i o 8 A

AR BB T, HFFERI 4 L

SO B R A A H AL, B R R Y
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K5 R0 N RIEA S AR a b M, SR IE 500 S BRI B — B0 X R AL R—
P RIE R R B H AR TR, 4 RS B RO B8 (Pmax) R IDE TR (AQY)
R TR IR S MITH, OB AR (Pmax) \RWDEE F AR (AQY ) H B Wi k& . (IR it
X EAE AR IR AR A O A HUE B9800 , TR -2 6 5 i 743 RO 5 BRI A0 A S s S AT S Y
iz, RETESEPIUMRRMAR T4 b 195 5, 4K b S5 i REN 2K AR ) % IAR ¢, Bk 5
Wi A [T RE CO,BIREST 3 M AQY RURFAIR, 4 Fh2M i A Bty L FIR Al 1 it T 52 ) AR 7 o, € A e e 2
ZEM GG R R 1 5 PR = Ry LR oo, 2 SRR 3 AL BRI AR A — s s >

-4 R PSR SRR XA 3R G0 I P2 i 1) BT (IR 30 PT RS 1 Fv/Fm 1R
RS ARBFSCUESS 4 FASHEIT 10 Fv/Fm A H B AR SR I BEARTIFRAR, t T Fv/Fm 7238 20 T A1k
AR/, UG TR0 e A I A e e T S B2 DR T 3 B L R S R TR 2 I 7= A DI ], ] B A S PR AR 7L
FEAK T Rubisco TP, {8 Fv/Fm fEREAR, 3% 5L XEE S B e 4558, qN 7EHLKTE R A
PR R TR B S N AR AR AR ST BE AR HCAE S DR A PO BRI T PS I K I L
REANRER TG A &3 M AR RETE AFEBO B840 B — B LT MRS OB A 1E T AR IR A gN
BEAIG 35 FILL 25 BB FE L RN — B0, AT BB AN IR Al X N A7 7 — 1 S IR BT 80, 8 0 K 11 28 T R 2 e
/N R E REIE AR HIUE 22 99 BE S R AR AL 1) £ 5

FYITE 2 BV 0 I , P N 22 FR BTG R 4R b A, G2 BB ) 4540 A D BB 2SR | i 7 o ) P47 il
G 6 T PR AR Pl B P AR R R AR S 3 W SEYITE] POD 5 4 78 I Uk T S IR ) R rp iR ¢
TS GEVIRIEPR G T, 250" 28 T3 259 POD R BRI ™ A2 936 PR 4L, 72 =GR S IHITE] POD {7 1k
ARZETH i, X G AT AR A RA P ATRE R T POD 2 T RETE, POD BRI M A4 K R B RISy
AN A BTSN HTIE MR Y S A A DGR A G O P e R TR M SR Y R 2 — R DR AT LA
025 J4) T DO AR 0 FE SR S S S R A A > S AR SIS TS TR O 43 5 X I Y IS B
FENEL A TS T T 43 SARA—E0, MDA 5 A Ul PR I o, 002 il e e, i 22 09 A il 2 5 5
i A A i AR, P AR 22 MDA 1l MDA 35 | 1 -5 58 25 K ) S X S KSR 5 S i, BH E 4 i
547 [ A i 3 o A0 AP A TR P AR MDA 5 T S e T A A A P B R e S AR B T
I S WA 2 405 T R, PRI, A A Ay MDA 5 Bkl iy, S 32 80 10 7 T K I I B JE i 25X
YT B AR RY B ORI R A BTREMEE S T e 43 50 ROMSET  ZEIKSEIAIA] MDA £ sl N R, R
P 200 M 5247 7 R E Dl | L5 i e 2 vl LUV S BT 6 7K1, R TG U FE e AR X 2 R = A AN Tt B i 1 3
BTG RA— 2

A S AR OB R AR T A RIS MR T R AT, 4% TR IR W O < R R 2
> GBS WIS eI 43 5 45 R GE SE PRI & R — 2, R AR AR 2R IPTIEMERRR ,  Je 43 5 i
55, AR S E R RS A O U B AR R S AR RS RAE, IR R I T ARSI R AR R —
IR 2 SN FE T AR, TR AR AR B AR S AFER G AR R 2R RGN OR3P B 1 = 2R i

ARSCEUHTFE T FET I REXT 6] 284 (0 00 B R AT SR RS A B 520, 70 B 2R B 4548 -5 23R ]
AR SR , B 2 T TR XS A B Wi B R ) G EEER IR 0 7 M 7 i X e W A T H U e VA A5 31 A
[RS8 Al P A BT FEME SR 55, (ELR AT ST AN — U BT A FE ] 5 e X 28 W A2 AT 1 W5, HL K 52 30 1)
TR AR 2 T iR KF, PRIR X R IR A7 A — RE R, A Y 4 Bl PTFE M A it — 200k, 55
A AT N T R B e A AN ] df R AL
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