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Effect of Exogenous Gibberellic Acid on Paeonia rockii Seeds Germination

LI Wanru', ZHANG Shuangyu', TANG Hong', HE Lixia®
(1 College of Forestry, Gansu Agricultural University, Lanzhou 730000, China; 2 Gansu Engineering Research of Peony,
Lanzhou 730046, China)

Abstract: The study used seeds of Paeonia rockii treated with different concentrations of gibberellic acid
(GA;) to investigate the effects of rooting and the variation of nutritious substances, enzyme activity and
endogenous hormones content during different rooting stages to provide a basis for clarifying the mecha-
nism of seed germination. The results showed that: (1) GA; treatment could effectively promote the roo-
ting of seeds. 300 mg/LL GA; treatment was the best to promote rooting with the highest rooting rates of
71.00% and made the first seed rooting time shorter 14. 67 days than control treatment. (2) Compared
with the control, GA; treatment could promote hydrolysis of the starch, soluble sugar accumulation and
soluble protein consumption of seeds in the first 15 days. It also could accelerate improvement of activity of
peroxidase (POD) in the first 30 days. (3) During sand stratification process, abscisic acid (ABA) content
decreased gradually, gibberellic acid (GA), zeatin riboside (ZR) and indole-3-acetic acid (IAA) contents
increased first and then decreased. Compared with the control, GA; treatment could increase the contents
of GA, ZR and IAA which significantly improve dormancy breaking. The study found that GA, treatment
can regulate the contents of endogenous hormones, POD activity and the transformation of nutrients, thus
seeds of Paeonia rockii can break dormancy and germinate in advance.
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LB P} (Paeonia rockii ) 3 A5 25 BEAT 2 J& H:
FHEARAAE Y - DA AL 0 B A — A W] f %) 6 ke i
At RERH AT YU BT TE RS N R 0 IR
MU TEH RN B T AR R Sk AR A
WF5E & B 58 B 4L PR il B AT B8 i B AR 4
(B PA I 58 B A PR g HRL O PR A AR . A
e R A 28 55 8 T A 5% . H iRl SR AT 5%
DA PF R RS & 0 B 207 2%, SR H R 1 1 & i
B PRIME S 45 42 BE 41 P i B RE Ak 2B 7= A ok T MK
b

Bl F ] A — A e A A e L
P8 Y S 1) 75 % 0 R R AR AR DDA
R SRl Tiik=e /)it epi i 4 s b
VEMY . TERP T K A b R 2 W ] DL o3 i R A
FIER 5T 5 A PA 3T %) 30 0 7K At Ay T s M L i T i
PERE R F A TG sh h iy EEAF IR AT, 2 SR i
A B TR R A S S & A RS sh . o
A A i B HE 4 A o AR L o Ak ) i (peroxi-
dase, POD)JEHE ¥ 1A N2 15 2% Fft 21 BRI ) i — 26
SEACEE TR T R P A EEAE Y, R R
AR OR BRI 4 5 5~ N IR A2 A0 G . IR VE R
(abscisic acid, ABA) fig % 410 il i 35 P , 52 mw £ 351 A0
MG HE (A B, HE B0 R RN, KRR
(gibberellic acid, GA) 1] LL$# 3 B 7% 4 , 42 1 F 1 0
KD E K ZE R TF (zeatin riboside, ZR) J& — Fh 4%
A A 40 M 43 % F (eytokinin, CTK) , BE % {2 2F 41
fifl 432400 T Mg Wk Z, R (indole-3-acetic acid, IAA)
[0 23 A B 1 O B SO S T T LB L Sl S
ABA GALZR M TAA J H AR B AR X Fh 7 8] % B
A E AR,

$ P} (Paeonia ostii) 7 B 78 SR IR B9 45 1
AL A A VR Al A R B L T G R R Bl g A IR
Sy AL R O A 4% BB b R 3 DL R, DA
M o Ze 5y . HErA 1 205 R0, HA 4t
FHA A =4 em BF, A RE #E— 28 it G 2800 it 4T
e EARE R ERS T . GA RN —Fh R X F
FTRE R R BIR 42 1 0 & 7 10 AT & AR T
Hul, EA U R I B E B GAs b 2] DL BR
KAEEH P} (Paeonia ludlowii ) | F4tF+ (Paeo-
nia Lutea)"™ " F1 5P 0t 453 ( Paeonia qiui )" 25 Fp 1
1R IR AR AR L £ AR AE 4

HBT OC T AT 8 H i 58 BEAL FH R0 7 F IR il R B
MR AE GA VR EE DL AR AR AR 3 2 vh b5 14 A B A
A FNN TR AR R WA . R A i e RS

AE M E B GA, (0,100,200,300,400,500 mg/L)
Ak BT 58 B AP AR AR 0 S e, DL R AR R A
Tl 78 FR W 0 & 1\ POD {5 1 A0 PN R B R KT 19 3
DAL, Ry HE— 25 PR 58 BE AL PR T F TR K AR A
R BT FR A R 2 AR A

1R

1.1 #MpExs5amE

LHEH SRR T 2018 4F 8 AR HHIN A 22 M
A FPHE TR gk fb 3 . R S BE4E 1 Fp 7 5
EERFTHT 7 d. FF AWK BT
R/ INB A0 1 AR TG B - B 0. 520 KMnO, 12 iU
HEE 2 h, B4 K Ve T 5 H TR ER 8",
A B 7K (CKD) i1 100, 200.,300,400,500 mg/L
09 GA, YRR 24 h, ¥Rl 7 500V (455 iR
RED B 1 3RS 15~20 CA TR
G VD B AR R VDR L A 15 d B 1 IRID
1.2 $BHRAE
1.2.1 BFERIER B 100 FFhF,3 HH
8. E WIS A ARG DL 10 S A — kA T2 AR AR
TFRALEE 80 d B AEAR R, DL ERE =4 ecm WFH T
Ay RMEEAR R PR AR

HEMRF Y = (L, /L) X100%

FREKE=4 cm {5200 =(L,/L,) X100%

BFAR Y = (L, /L,) X100%

S Ly Sy 5256 Fh - i & AR AR R TR 8 DA
AR S W b B2 S A o s Lo R S A F AR K B =>4
em A AR B PR Ly Ry SEI R R o R Rl R
B s Lo oy S0 R A
1.2.2 #FEFIEHEM PODFEME 49 T M5
0.15.30.45.75 d, HUFl 1 2% B AR 3 R iz L gk A7
AV PR DE MY T M B 1A AR POD I M Y
SE AT TR L VE A L TV M AR 1 iR POD g
P 43 590 SR FH O Ll € 90 | v R TR L £ kL
2 Ty AL E R A A B A R AT I E
1.2.3 #FRBEHZESE 500 T 4B 57 Ak 2
J&i 15.30.45.75 d, BURl 7 25 BRAR & A Al iz R 47
ABA .GA.ZR F1 TAA & &0 &Y, ABA.GA.,
ZR A TAA 8 % JH i B G0 28 s CELISA) I 22 » B
R & A 1 L B AR P R B A PR AL A
R & UL B TR
1.3 HEBELAEBES5HH
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2.1 GA, REXLEHMHUAMFERNIIE

GA, Rh BT DUAE UE 48 B4 P3Fh 1 A2 AR L 45 2 il
FA MR R AR R R (R 1), Horp, B4 ST Rl
50 TR AR R B R A A5 VR B GA BRI
Xof R 5B B PR AR , HLBE R GA, M TH i 5 3% W A
ORI R 9. 09 % ~39. 39 %% 5 L8 BE 4 PF - 1) A= AR
FMERKE =4 cm WARR AR GA,
AR N =T el vl W ) = N O =< - N (EN S
500 mg/L 4b ¥ Ah ¥ 5 2 T A B B R 1 AR
GA, ¥REER 300 mg/L i3k 2 5 KAA 0 e AH B
X HE A3 B B T 62, 58 % 1 207. 24 % 5 5 Ab , il
TRDRNE GA, Wk B T+ w1 & W 35 &, A
GA, ¥ A 500 mg/L (17, 67 %) He X B T
231.52% IS HAM M AA B EXR., AU L

AYHERT A1, AR 300 mg/L GA, AbF X 28 BE 4 P Fil
FAE AR AR T RCR SR

2.2 GA, EXNERHEAMFERIERERY
R EH POD E R M

2.2.1 EMEE SWE GA, LI T R4S
FVE R T iR AR AR R B 2 2 B T R
P FBT R GA, Ab R BE T = R T B Y i 3
(F£2), Hip, £ 48 (0,100,200,300,400 I 500
mg/ L) BB PR 7 TEM & i AEAL ] 15 d i L A B
Odmf 7 B ETFTMT 8. 53%.14. 51%,17.09%.
32.21%6.27.19 1 24. 84 %%, i 4 fe 2 4b 38 75 d B 4
BT T 36.72%.38. 26%.,40.69%.56. 19% .
52.09%M145.18% ., mULATLAF i, 4ME GA, kb2
FIE A% 0 380 5 TR AL P b AR AR Ok R v UE B 1 K A L O
2L 300 A1 400 mg/L GA, &b T jE by & 2 Ak e i
R FL e AR 1 V8 b O i I AR T I fh Ak 2

Rl GA SETEHMHAMHFERNEL
Table 1 The seed rooting of Paeonia rockii under different GA; concentration treatments
GA; TR A2 AR [ AR FREE=4 om HHR AR
/(mg+ L1 First seed rooting time/d Rooting rate/ % Rate of root length =4 cm/ % Mildewing rate/ %
0(CK) 44.00+1. 73a 43.6743.06d 13.67+1. 16e 5.33+1.53e
100 40. 0042, 00b 53.3342.52¢ 18.67+1.16d 6.67+0.58de
200 37.33+2.31b 60.33+2.52b 30.67+1.16b 8.33740.58cd
300 29.33+2.31c¢ 71.00%1. 00a 42.00%2.00a 9.33+0.58¢c
400 28.00740. 00c 62.00+2. 65b 25.33740.58¢ 13.67+1.16b
500 26.6742.31c 43.0042. 65d 14.33+0. 58e 17.67+2.52a

T < P B S Y (E AR e 22 . TR S B 5 AR A R 7 B SRR A B AR 0. 05 JKF B2 S R 3

Notes: Values are performed as mean values & standard errors. The different letters in the same column indicate significant difference a-

mong treatments at 0. 05 level

x2

TERE GA, A BERHFAMFERTIEPENTENTL

Table 2 The changes in starch content of P. rockii seeds during rooting at different GA; concentrations

TEN A & Starch content/ %

GA,
/(mg - L7 0d 15 d 30 d 45d 75 d

0(CK) 24.62+1.05Aa 22.5240.45Aa 19.03+1. 29Ba 17.37+1. 34BCa 15.58+1.39Ca
100 24.7541.51Aa 21.1640. 71Bab 17. 9940. 74Cab 16. 98--0. 11CDab 15.28=1. 05Dab
200 24.2340.79Aa 20. 094 0. 53Bbe 17. 2540. 24Che 15. 46--0. 78Dbc 14.37-0. 55Dab
300 24.49+1,01Aa 16. 44+1. 16Be 13.8940. 61Ce 11.87-0. 39De 10. 7340, 36Dc
400 24.4640. 89 Aa 17.81-1. 09Bcd 15.3140. 91Cde 13.20=0. 92Dde 11. 720 92Dc
500 24.8840. 50Aa 18. 70 1. 66Bde 16.130. 95Ccd 14. 28--0. 99CDed 13.64--0. 81Db

T B N T Y (B AR 22 TR 50 B R AR A AN RN R SRR AR BUEITE 0. 05 UK P b 22 5 B 3 L [RAT B SR AR A R I RS ik

FoR I BIBIAE 0. 05 KT bR RE: T

Notes: Values are performed as mean values + standard errors. The different normal letters in the same column indicate significant differ-

ence among treatments at 0. 05 level, while the different capital letters in the same row indicate significant difference among stages at 0. 05 level.

The same as below
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2.2.2 FIRMEEE &1 GA, IR REHL PR
Tl S B AR R p I RA S EAET
R Ra 3 HAE A AR AT (0~30 d) ¥ 1 g & F X iR
(F3), Hr,0,100 F1 200 mg/L GA, b3 iy Fh 1
AL VERE & B AE 30 d WA B 5 RAE L AL 0 d 143l
WS T 127.39% 142, 74 % 1 184. 18 % 5 300,
400 F1 500 mg/L GA, AbH F)Fh 0T %5 Pk B & = 7E
15 diHik s THRARME. B o d i/l E FHRE T
171.54% ,149. 49% #1 130. 61% ., 7] 41, GA,
Ab B 2R BRE P AR T AT LR AR R A T b
FUE T 300 mg/L GA, Ab ¥y A8 16 g B2 B B KT
HoAth b H

2.2.3 AIAMEBHESE WHER AR, ED GA
SbPEEE BEAL PR T SRR S B R AR AR R 2y
R SET BT T 00 35 {8 3 O [m) 2 B2 AR T 4b
FEETCO &), HA,0,100,200 mg/L &b 3 Fh 7 A] %
PEZE [ A EEAE 30 d B A B AR . 300,400 F1 500
mg/L Ab BRI A & AR AL BE 15 d B B
fIK{E ;0~500 mg/L 4b 3 ARAE L 0 d B 53 1] B fIK
T 14.87%.13.39%.20. 97 % .22. 15 % ,20. 15% #1
17.46 % o 17 45 Ab B 45 2 W M B 11 8 S 5 AH I e IR

BT E T 7.88%.7.00% ,18. 25% .24, 88% .
18.93% M1 8.21% ., WA %0, 5% BEAH Lt . GA, &b
PR DL i 5 B4 P b Az AR A AT SR A AT
FE, 1 300 mg/L GA; &b 3 (14 25 Ak B 5 K
2.2.4 TEAWMER(POD)FEME &£ DKE GA, 4t

LB IR P19 POD 36 M 76 A2 MR i 72 b 35 2 81
W ETHE R RER R [R B BEE GA, W 1 Tt
i BT POD 3 Pt 32 B S TH IS B s 3, JF
YI7E 300 mg/ L Ab BB 3k 3] 55 KAE (£ 5) . Hodfr, xf
HEFT 100 mg/L 19 GA; Kb 19 28 BE 4L P A0 19
POD & PE7E 45 d B35 B KAE 8 0 d B 43 il 4
T 211.07% A1 173. 98 % , HAth e BE GA, AbBE (200,
300,400 F1 500 mg/L) B POD 7 o4 W #17E 30
dR A THRAME. B odaMEERET
167.81%.259.10% .223.59 % 1 178. 67 % ; &b 3 75
d i, 4% 9 B Ab AR T POD 3% ¥ 5 H 5 {1 A LR
I T 43.00% ~64. 99 % AR A W A& B 5 1 0 d #if
(K. LA KRE GA, b BE AT LU E 48 B4 P Fh
F7E B M AT B POD 3 % 9 42 = o Horb 300 mg/L
GA; A BEFD 1) POD 36 PE 7 45 4 B B T A
AbF

x3I TRKEGA LEMEHAAMFERIBFAITAEESENTL

Table 3 The changes in soluble sugar content of P. rockii seeds during rooting at different GA; concentrations

af ¥ 4% 7 i Soluble sugar content/ %

GA,
/(mg + L75 0d 15 d 30 d 45d 75 d
0(CK) 10. 7740. 06ED 13. 3440, 07Df 24.49+1. 00Ac 21,4950, 02Bb 18.9340.41Ca
100 10. 8140. 65Eb 14. 6140, 26De 26. 2440, 96 Abe 20,614 1. 19Bb 18. 6040, 19Cab
200 10. 2440. 05Db 18. 6840. 08Cd 29.10+1. 08Aa 22.56+0. 60Ba 17.8740. 11Cbe
300 13. 000, 56Ea 35.3040. 75Aa 25.34+0. 16Bbe 19. 480, 08Ce 14. 3441, 05Dd
400 12.6740. 63Ea 31.610. 97Ab 25.010. 78Bbe 20. 4240. 13Che 17.4340. 63Dc
500 13.1040. 75Ea 30.2140. 04 Ac 24. 940, 83Bbe 23.21+0. 49Ca 18. 4040, 11Dabe
F4 AEREGA L ENENHAMFERTIEFATAEEASENT L

Table 4 The changes in soluble protein content of P. rockii seeds during rooting at different GA; concentrations

GA, Al M 1 & i Soluble protein content/ %
/(mg« 175 0d 15 d 30 d 15 d 75 d

0(CK) 10.2940. 31Aa 10.1940. 32Aa 8.7640. 41Chc 9.3540. 09Bcd 9.4540.13Ba
100 10.2340.19Aa 10.1240. 10Aa 8.86+0.16Ch 9.2240. 04Bd 9.4840. 18Ba
200 10.54+0. 14Aa 10. 11£0. 04Ba 8.3340. 14Ec 9.5740. 12Dbc 9.8540.12Ca
300 10. 4340. 52Aa 8.1240. 16Cc 9.554-0. 28Ba 9.8940. 18ABa 10.1440. 27Aa
400 10.5240. 79Aa 8. 40+0. 22Bbe 9.2140. 25ABab 9.7540. 22ABab 9.99+1. 62ABa
500 10. 48+0. 37Aa 8.65+0.42Ch 9.1940. 25Bab 9.2540. 04Bd 9.36+0.04Ba
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Table 5 The changes in activity of peroxidase of P. rockii seeds during rooting at different GA; concentrations
A, POD {1 POD activity/(U + g » min~ 1)

/(mg+ L7 0d 15d 30 d 45 d 75 d
0(CK) 65.87+7.38Dd 85.4944. 88Ce 117.18=+14. 60Bf 204.9049. 78Ab 116. 78+12. 50Bbc
100 89.5640.99Db 96. 7143, 47CDe 171.46+8. 62Be 245.384+10.12Aa 106. 73+3. 28Cc
200 100.5241.52Da 185.92412. 97Bc 269.20420. 43Ac 143.85411. 33Cc 107. 6443, 74Dc
300 105. 7242, 80Da 269.20420. 43Ba 379.64+17.51Aa 269.26421.40Ba 140.52410.57Ca
400 100. 46+2. 62Da 214.9048. 44Bb 334.33+14.81Ab 206. 734 3. 28Bb 122.83%9. 00Cbh
500 77.794+3.88Dc 159. 26412, 39Bd 216.78+12.50Ad 127.98417.07Cc 75.89+4. 49Dd

—4&—CK = 100mg/L —e—200mg/L —A—300mg/L —{—400mg/L —0O— 500mg/L
550 1
A 500
o~ 1050 o~
o0 oo 450
T i 400
«s 7 350
< & 403
x e <5 300
< =
8 g 250
Q
5 <
< o 200
1508
]00 1 1 1 )
\0 15 30 45 75
440 F

340

ZRE

ZR content/(ng * g ')
TAAS

IAA content/(ng *» g ')

290

15 1 1 1 J 240 1 1 1 J
0 15 30 45 75 0 15 30 45 75
IR 5] Sampling time/d kR IS} 5] Sampling time/d
K1 OR[E GA; WeBEAb ST BRI FAE R B N R & 22 4k
Fig. 1 The changes of endogenous hormone contents in seeds of Paeonia rockii during rooting

stage under different GA; concentrations

GA, Ah B ] DLW [ I F 5 2B MRAT 400 19 ABA 3
AT R T AR
2.3.2 GARE FEF VDL AR A A9 HE K . 55 5E

2.3 GA, e EWNEMHEAMFERTERRNIEH
ESENEMN
2.3.1 ABASE K 1.A B, &ME GA, aba

SR PR P AV AR SR ABA SRHET
MR 5 CK M, &0d GA, kb #LS F-F ABA
TR B BRI L 300 mg/L 4b B
R R e K LA S B BE 9 ABA 55 B AC T Ho A 4k
P, Ho,300 mg/L AbBERPF ABA & 4E 15 d B
FE AR FE AT (1 095. 31 ng/@) FEAR T 31.82% . 1F 45 d
ik #) & K {6 (603. 81 ng/g), Fb A4b A B 1%
42.41% bl J5 X W& 10 3% 55 (633, 62 ng/g). AL,

HPHRF GA S 258 BTG TR &k
WhEEFP T GA & BN R R B & F R CK, I H
B EMR G A& R Bk 300,400.500,200.100 mg/L (&
1,B)., HH,300.400 F1500 mg/L GA, ZbFRfH GA
R AE 0~30 d B T, F 30 d B Ik 2 iR K AE .
LG B A 5 T A BR G 43 0 B T 207, 359,165, 38%
F1159. 60% , bifi J5 7€ 45~ 75 d B} X 3% W K B& 5 1M
100 1 200 mg/L AbF ) GA & &7E 45 d B ik 2 5
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KA., A3 10, GA, LB AT DUAR 3 F A5 MR
HIHA GA (YRR 2, DT b B2 i o & 2B AR

2.3.3 ZREE EBHHSIRT ZR & B U RS
] 38 [ AR R B S B TR N R L B 45 b
IR B e KAE P B [ AN T] s B4 GA, Ab IR IR 2] 1
T R xR R 1. C) . HiHr, 300, 400 AT 500
mg/L GA; 2bFEfY ZR & 7E 0~15 d B I FH i B
oK 5 ANBERT AR H 4y A3 m T 185. 112,148, 24 %
1 227.29%,300 1 400 mg/L GA, Z-¥ 8y ZR &
HAE 30 d B3N B H KA, 11 500 mg/L GA; Ab 3|
1 15 d B35 B85 R AE 5 72 T F% 5200 F1 100 mg/L
GA; A3 ZR & B ZARF LA L 3 A Ab 3, 43 5
£ 30 d Fl 45 d 3K B Fe KAE. Wb Al H, 4% Wk B
GA, A BE5 AT LA I 48 BE4E PF R0 7 A2 R AT ZR 1
KEMEHESEEE GA, AP ZR & B
) PN T T S A R AR B GA b B A R
I R AR

2.3.4 IAAEE  EHEASHR T TAA & BEFEVD
8] F 38 s 2 B L S 1 IS R AR Ak B, B &
GA; AR TAA & B IR 2R T H 1 CK, Jf KU
300 mg/L & &, 200, 400, 500 mg/L & Z, 100
mg/Li ik (Bl 1, D), H i, 200,300,400 F1 500
mg/L GA; ZbFE Y TAA &= BT 30 d B3k B K
B, 2 3 b &b BERT B F T 57, 08%. 69. 24 %,
52.23 % H1 49. 78 %% , Bl J& XL 3% i T B 5 T 100 mg/L
REPRA TAA & 8 7E 45 d B35 3 KM . kel
LA UBE GA JE IR AT DL F 22 B 4 ) Fh 5 A2 AR
HIH TAA AR R (R g R A AR

3w

SBEHE PR AE BRI TR B & B A
MEL o AR & B, GA, kb B R BEAE SRR T AT LA 46
S B R A AR R, Horf 300 mg/L GA; Ab B AT
DA A F F o BB T 14, 67 d A4, 80 d B A AR %
A LLGA ) 71,00 % . 1 A SRR AS T 9 BT A= 48 B4
FF7E 240 d WA MR R A K F) 76. 0061, Bl
GA, e B A4 5, R B4 FHRP 7 B0 A2 AR OR AR K
E=4 e P PR AR E R 2L ETHE TR
) e B4 1T b 0 B AR SRR T 7. v, SR 4T
FPHRIF7E 300 mg/L GA; Ab3H 80 d A= AR 22 b X
MR T 62.5800, EMKE=4 con P F AR H
Ay IRER B T 207, 24%.,500 mg/L GA, b P
80 d Wl Fh F & AR K Ky 17. 67%, L X I & T
231.52% . X ULHI GA, 4b P HE 4% 42 IF 48 BE 41 7 Fl

FAEMR AR S AR SR GA, kb B2
A0 1 5 e A B AR ARG b Bl A SR B AL SRR
FHMRE GA; W R 300 mg/L,

E A B T R e R R CORE A B, A AR T
Rk R v 22 i 8 VR T 40 M S /N 43 B AT R R
AL HEREVE D R ENF R Y 2 5 R A AR,k
P kRt aE 0. A E d 300,400 AT 500
mg/L GA, AbH ) & BE4H S Rl 1€ B & B 7E 0~ 15
d U R RS L R R GAS HkORE Ab B AR Y
AR S R b TE 45 45 b 3 R RD T AR AR
8] 5 158 3 35 A~ B B T 3 K S 7K A A AT 95 M A A i
N A AR R AR R B b 300 mg/L GA, 4b BEF
T VE R R T VA R A i AR R E E RK . B R TR
F AR AR B T R R AT R T AR AR L 1
HH =7 P U 93 0 RT3 P A 1 A B 5 9 RE 1T R [ B A
X 5 B0 fE AR AR T R Y R S A S R
T & LRBEoE 45 R, TR R AR 2K
22 KRR 43 W 980 2R 1 1 Sk A R 0 AT [ 4 S B 4%
FRAC G A 3R 59 . S BEAT FHRP P 7 A AR i AR
LRI EEEA SRR T RE LA
e, Hid 300,400 Fi 500 mg/L GA; 4b BE Ay Al % 1
EHSTEAEO~15 d B E TR, 5 X&EH L. X
A BE S HH TR S AL PR Rh 1 B w0 0 SR A
- PN S e R R R AR 11K G LR P T R At
A B S A PRI S T T R R R A . S 5
Je SR W R AR AR AT R AR R U R T
X K A U AR XA 2 R T i F 9 4 R —
. WMLLRER AT R AT R R S AR Ak
R, GA, 7T LG #E S B4 b S S ) 3
(G A S U R ol 7 &30 T DATATARE 16D 1 & .
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