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EAEMRB(GGR) | 3-WIMZ L (IAA) . L300 (PP, ) 3 Fh MG 4 i 25 A i) 41 4 Ab T 35 78 XU AR S i 0 A=
Wik, WgESE, MEIOSHV IOLE R, T 3 PN YR AR 4G % AL RES R HAE K
FOCEE IR, 068 IS AR AR ARG A K R 2 . 4R R 11 5403 (GGR 400 mg/
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Effects of three plant exogenous hormones on the
biomass, chlorophyll fluorescence parameters, and
photosynthetic characteristics of Tabebuia chrysantha seedlings

Huang Jie', Chen Zong-Fu?, Yin Li-Ying®, Li Man-Qing', Wang Ling-Hui'* , Teng Wei-Chao'
(1. College of Forestry, Guangxi University, Nanning 530000, China; 2. State-Owned Qinlian
Forest Farm in Guangxi, Qinzhou, Guangxi 535000, China)
Abstract. We applied a L,,(4°) orthogonal experimental design to determine and compare the
biomass, chlorophyll content, chlorophyll fluorescence parameters, and photosynthetic
characteristics of Tabebuia chrysantha (Jacq.) Nichols seedlings under different combinations
of rooting powder (GGR), indole acetic acid (IAA), and paclobutrazol (PP, ). The effects
of the different combinations of plant exogenous hormones ( GGR, IAA, and PP,,) on the
growth and photosynthesis of T. chrysantha seedlings were used to derive the optimal
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concentration combination. Results showed that fresh weight and dry weight were highest
under Treatment 11 (GGR 400 mg/L, IAA 400 mg/L, PP,, 400 mg/L) compared with the
other treatments. Among the three plant exogenous hormones, GGR played a leading role in
the increase in fresh and dry weights, whereas IAA and PP, did not have a significant effect.
The net photosynthetic rate, stomatal conductance, transpiration rate, chlorophyll content,
and chlorophyll fluorescence parameters of seedlings were also highest under Treatment 11,
whereas intracellular carbon dioxide concentration was lowest. Results also showed that |1AA
played a leading role in the net photosynthetic rate, stomatal conductance, transpiration rate,
potential activity of photosynthesis system, maximum light energy conversion efficiency, and
chlorophyll content of T. chrysantha seedlings, whereas the effects of GGR and PP,,, were not
Comprehensive analysis that
combination of different exogenous hormones was that of Treatment 11, under which the
quality of T. chrysantha seedlings was optimal.

obvious. further showed the appropriate concentration
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Table 1 Different combinations of three plant exogenous
hormones under L,,(4°) orthogonal experiment design

i Gy 3-m|Wk 2R EZ5

No. GGR (mg/L)  IAA (mg/L) PPass(mg/L)

1 0 0 400

2 200 0 0

3 400 0 800

4 800 0 200

5 0 200 200

6 200 200 800

7 400 200 0

8 800 200 400

9 0 400 800

10 200 400 200

11 400 400 400

12 800 400 0

13 0 800 0

14 200 800 400

15 400 800 200

16 800 800 800

25701 R, BRI T2 v R IE PR ETE K A Ik,
TR T, FAAEIR 10 MER, DIEKR
X}HR (CK)
1.4 SIEIRIRNE
1.4.1 EYENE

SR HIPRE 5 e A= Wi, 1 i D S B 24
W, YR 3 MR R BIA —ZMtk, H
H R AR I 7 AR R e, RO
&, ke A AL, BT ML T 100C R
30 min, #AJS7E 80 C LT ZfHE, FRECTHE,
1.4.2 XEHFHESEHNE

T 2014 4 9 A AR 14 9:00 — 11:
00, fiiFH LI-6400XT fifi 48 =5t & /E U w4, I
E TR ZEAE TR 3 255 5 R DhRent b A
R(P) . AL (G,) . M E] = %8 Ak Bk W B2
(C) MZEMEHAE(T,) , HHBEVLER 3 PR H
G HARREMAR, BRI 3 it P AT, A
MR EENE 3 Kk, M E HAREME K
K CO, ¥ JE 400 pymol/mol, X} & 60% ., M
ZiE 30°C,
1.4.3 MERHEXNXUE
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ACPRREMLERRERE . KRR 3 Foisent, i
PAM-2500 %A, F4F A DIRE M- i 25 1 ik i 3 4

M, MERIR I (F,) . KK (F,) MKt
REFEHRCR (F,/F,) , DE S SO
1.4.4 MEEESEHNE

T 2014 4 9 AW RA, B4 H %k E 3
Bk, BTHCYAE AR H FH B AL A K 0] 52
B, FREL2 g HESL, BROARFER, A5
W FIRRFRESH5 K2 3 mL 95% &, FEhiF I i 93¢, B
A0 mL, dRLeiFis BA LA, WA KT
UE, KIS E 100 mL ARSI, PR IR L
(LR Z H OB A R, REHZ
FEsE 25 2 100 mL, Hund gk o R 3 e, 4
TU-1901 BOGHUES AT UL A6 B T H7E 649 nm FlI
665 nm A T IME WG, THEAS AL BRI SR
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Studio 3.4 17 /2253 11, SPSS 19.0 #F474HME
53HT,
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s IAA STA IR R TR AR I B, A R
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Different lower-case letters mean significant differences among treatments at 0.05, same below.

B1 FARESMNEHRLETEERNLARGENEDE

Fig. 1

Biomass of Tabebuia chrysantha seedlings under different exogenous hormone treatment

F2 HURNRAYEHEMTENHFESN
Table 2 ANOVA of fresh and dry weight of T. chrysantha seedlings

X7/ SNEAEIR

. SS DF MS F Pr>F
Biomass Plant exogenous hormone
GGR 28617.246 3 9539.082 7.78 0.0172
) IAA 17015.683 3 5671.894 4.62 0.0529
b ) PPsas 7339.361 3 2446.453 1.99 0.2146
Fresh weight
e 7359.534 6 1266.589
Total 60331.822 15
GGR 4961.246 3 1653.861 11.41 0.0068
) IAA 2734.701 3 911.567 6.29 0.0278
JF}% PPass 1642.757 3 547.586 3.78 0.0779
Dry weight
e 869.391 6 144.899
Total 10208.431 15

T SAS Jr M, Pr> FERoR PAE; SS: “FJUrMl; DF: A ME;

PP333: g&&”ﬁéo TIE]O

MS. ¥77; e: R25; GGR: AMRK; IAA. 3-WE LR,

Notes: ANOVA of SAS, Pr > F represents P value, SS. Sum of square; DF. Degrees of freedom; MS: Mean square; e. Error;
GGR: Rooting powder; IAA: Indole acetic acid; PP4,: Paclobutrazol. Same below.

WIRZN(F,) RIEP)IENE R G (PS ) S H 0 58
IR i, IRPIE(F,) /& PS TR
DSEEE AT m, ARG (F,) K PS T
[Pz Ak QR RIS, F/F fE. F/F A
a5 R B R GE 0 i KOG AR FE 4 8 R RN AE
bk,

AR SME B R A A AN A DA RS
{5 RO CRERE R (FL/F, ) FIVSHETRE (F,/F,)
EEIAFE P (K 2), Hpho, 10, 11, 125
ACER AR A B T CK AR B, F/F, {H ik #
0.806., 0.789, 0.821, 0.796, F,/F, {t 4 %I K
4.105, 4.021, 4.405, 3.945, 11 S b ¥ F /F,
6. F/FAH&m, #£U 3 FMINEHYIBEHA SN
GGR 400 mg/L . IAA 400 mg/L. PP.,, 400 mg/L
XSt R VOISR A, R EA ST

BAL XS AL (R A VR F Bt

X HE AL RV ARG 2 R OOESEGH T O 2257
B, @5 W/R(F£3), 3FIMEIEF, IAA X4
Hi PSSO R 5 e 3008 B BE 2R G0 v A 1 1
IS B2, GGR Hl PP, RIAH| B K F, £H
IAA JZFZ M B AL KA AR LI M S R DO S B £ 2
K%, T GGR il PP, (1EHIARH &,
2.3 AEAMNEHEHAVNERNEAGHERES
=M

SCIREE R BR 5 SRS, HAbALEE R
DR agaEYET CK B, mrt4E b & &t
K, Br 5 SAbERAN, HABANFN2EE b &K
TCKHM(FK4), MBERRLTEIR 4, 5 543
Ai, HAbAC PR T CK AbER, Hodp 11 S 4bHint
GRE R,
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6.001 —%—F, —O—F, —0—F, <—F,IF, —6—F.IF,

e b o

f
1.00 -
S S N ) 3 S N 5%

i n m p h o j g |

MR R R SEL
Chlorophyll fluorescence parameters

| i gh f | k g € b c a d d g gh j
000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

9
CK 1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16
ibHE Treatments
Fo: BRI Fo: KIS F,: WSO, F/Fy: SCRERIOCRFHSE, F/F,: RGBT, TR,
F, : Initial fluorescence; F,,: Maximum fluorescence; F,: Variable fluorescence; F,/F,, : Maximum light energy transformation efficien-
cy of photosystem; F,/F, . Potential activity of photosystem. Same below.

B2 ARMEHZRESGLETEENEADENHEREASH

Fig. 2 Chlorophyll fluorescence parameters of T. chrysantha seedlings under different exogenous hormone treatment

R3 HUARAYEMEERALSHNAESN

Table 3 ANOVA of chlorophyll fluorescence parameters of T. chrysantha seedlings

LIRS IS/iE 5

Chlorophyll fluorescence SNIBHIIRR SS DF MS F Pr>F
oarameter Plant exogenous hormone
GGR 0.000216 3 0.00000721 0.75 0.559
IAA 0.00157 3 0.000523 5.47 0.038
F/Fp PPaas 0.000291 3 0.0000971 1.01 0.449
e 0.000574 6 0.0000957
Total 0.00265 15
GGR 0.0719 3 0.024 0.51 0.688
IAA 0.787 3 0.262 5.61 0.036
F./F, PP3as 0.084 3 0.026 0.60 0.641
e 0.281 6 0.047
Total 1.224 15

x4 FEAGHNEHZELETHEENEAYEHEESE

Table 4 Chlorophyll content of T. chrysantha seedlings under different exogenous hormone treatment

Jise 4% a 2R b L2 S JsNeniis
Treatment Chlorophyll a Chlorophyll b Total chlorophyll content

CK 5.62 + 0.27d 4.76 = 0.02b 10.38 + 0.26d
1 5.77 + 0.07cd 4.72 + 0.01bc 10.49 + 0.07cd
2 5.91 +0.10cd 4.69 = 0.01c 10.60 + 0.09cd
3 6.02 = 0.21¢c 4.69 = 0.02¢c 10.71 + 0.19cd
4 5.87 + 0.05cd 4.45 + 0.01c 10.32 + 0.10d
5 4.91 + 0.06e 4.81 £ 0.01a 9.72 + 0.06e
6 5.74 + 0.13cd 4.69 + 0.01c 10.43 + 0.12d
7 6.00 + 0.02cd 4.68 + 0.01cd 10.68 + 0.01cd
8 6.40 + 0.03b 4.65 + 0.02cd 11.05 + 0.03b
9 6.87 + 0.06a 4.56 + 0.01e 11.43 £ 0.05a
10 6.29 + 0.02bc 4.67 = 0.03cd 10.96 + 0.04bc
11 7.01 £ 0.02a 4.55 + 0.01e 11.56 £ 0.01a
12 6.80 = 0.04a 4.59 + 0.01e 11.39 + 0.03a
13 6.76 + 0.03a 4.62 + 0.02de 11.38 + 0.04a
14 6.11 = 0.16bc 4.64 +0.01d 10.75 £ 0.15¢
15 6.38 + 0.08b 4.62 + 0.01de 11.00 + 0.07bc
16 5.92 + 0.07cd 4.67 + 0.00cd 10.59 + 0.07cd

T ASEURE A /NG FREFR R & b B A 22 5w % (P < 0.05) , R,
Note. Different lower-case letters after same column data mean significant differences among treatments at 0.05, same below.
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X B AL NS A 20 R 5 EREA T 7 2200, 452R
W/R(ES), IAAXIMERR a, 4R b A4 R
SERRE R, M GGR Al PP, 152 0 2K 15
)@ EKT, LB IAA X4l Sk 3R B 5

wEFEM.

2.4 ARSMNEHEAEHELRL ARG E LA
4 B 22 M

2.4.1 EREEIE(P,)

RSN YR 415 0 B AE KU R 4 P,

x5 HUENBRAMEESEFESN
Table 5 ANOVA of chlorophyll content of T. chrysantha seedlings

SEMAAATE2E 5 (K 6), Hrp 11 S48 P {Hik %
15.16 ymol - m™2 -« s~ BA & & T HAb AL FR A 4,
FEXF IR T 62.1%, 11 SACBEXF 4 P, 4 ik
YEH BB W KFE (P <0.05), Ui 3 FohEAEY)
M & 448 GGR 400 mg/L. IAA 400 mg/L.
PP, 400 mg/L B X 8 48 XS R4l P, BA R4
M PEHEVE
=FANEAE YR (GGR, IAA | PPy, ) X 8
TR ARG PN T 2 s R B R (R 7)),

2R R S AR
Chlothfliitem Plant (il\o{)zﬁzfﬁirmone SS DF MS F Pr>F
GGR 0.287 3 0.096 0.58 0.6515
IAA 2.392 3 0.794 4.87 0.0498
Chlorophyll a PPass 0.635 3 0.212 1.28 0.3647
e 0.997 6 0.166
Total 4.311 15
GGR 0.004 3 0.001 0.69 0.5927
IAA 0.034 3 0.011 5.41 0.0386
Chlorophyll b PPaas 0.007 3 0.002 117 0.3947
e 0.013 6 0.002
Total 0.058 15
GGR 0.201 3 0.067 0.54 0.6741
IAA 1.943 3 0.648 5.19 0.0418
Total chlorophyll PPass 0.650 3 0.217 1.74 0.2587
e 0.748 6 0.125
Total 3.542 15

R6 BEENRAGDEHL SR

Table 6 Photosynthetic characteristics of T. chrysantha seedlings

Qb FE HOLEHAR P, B HAE T, AL G JififE] COL M EE C
Treatment (umol -m=2.g7") (mmol -m=2.g7") (mol H,O -m™2-s7") (umol/mol)
CK 9.35 £ 1.27bc 1.51 £0.22b 0.026 + 0.006b 257.49 + 20.74ab
1 10.98 + 1.44ab 1.59 = 0.21b 0.030 + 0.005ab 256.38 + 20.81ab
2 10.40 + 2.76b 1.55 £ 0.48b 0.029 + 0.010ab 313.25 + 30.12a
3 11.09 + 1.48ab 1.70 £ 0.13b 0.039 + 0.005ab 228.37 = 7.12ab
4 9.43 + 0.74bc 1.32 £ 0.21b 0.024 + 0.005b 299.66 + 54.26ab
5 8.40 = 1.39bc 1.29 + 0.25b 0.021 + 0.004b 300.72 + 53.87ab
6 10.85 + 2.40ab 1.76 £ 0.57b 0.030 + 0.010ab 283.16 + 41.29ab
7 9.81 + 1.16b 1.74 + 0.32b 0.028 + 0.006b 289.55 + 35.12ab
8 11.09 + 0.92ab 1.47 +0.13b 0.026 + 0.005b 253.52 + 11.38ab
9 14.26 + 0.89a 1.95 + 0.07b 0.043 + 0.005ab 273.78 + 7.89ab
10 11.44 + 0.68ab 1.98 + 0.10b 0.027 + 0.004b 224.70 + 9.60ab
11 15.16 + 1.29a 2.84 £ 0.49a 0.051 + 0.008a 205.94 + 1.86b
12 13.96 + 0.94ab 2.61 = 1.12ab 0.048 + 0.022ab 251.65 + 46.96ab
13 10.97 + 0.93ab 1.42 £ 0.24b 0.029 + 0.003b 324.48 + 36.26a
14 10.69 + 0.69ab 1.99 + 0.15ab 0.031 + 0.003ab 247.86 + 29.76ab
15 9.25 + 0.61bc 1.99 + 0.32b 0.021 + 0.005b 284.23 + 45.14ab
16 5.78 + 0.85¢c 0.97 + 0.30b 0.012 + 0.005b 297.22 + 52.92ab

Note: P,, Net photosynthetic rate; T,, Transpiration rate; G, Stomatal conductance; C;, Intercellular CO, concentration. Same below.
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2.4.2 EBEE(T), |SILEE(G,) fn@E=
SUHRIRE(C)

SALREY MM 5/ FABE S IE, W
SEAEPI N CO, FIit Fr 7% 5 A5 FH 7K 43 80k 1) 32 %8
WIE, SALI IR EORE B OC R BIE YOG A 7 T
MIRRARIL , F3 40, Ko H A 55 48 W) 1 25 0 1
AR, TEARFMALIET , B XS AR 4 w7 4
— A VE AR AR AR, (H Al 2k fo i B 1) 25 s
VR R WK 3l 3k 3 75 22 4 il <AL S
JE BT SRR B P, A S 56 v AN [R] S A
FUHEREANBARYE T, G, C A
(#%6), H 11 SLMafm G TAERK, ¥
i E X A A AL B R 11 S R
FLIFRORE R fe R, DT 3 B4 I 1) 25 1 i 3 e K
i ) A A o kB i ] 4 S it S B R Y AR

11 SRR CAE AR T H A AL, R
FAF R 11 S BAhl Gk, Sk T
K, SRS e S s, 11 S4B C AR AR UL
HATERTHFER CO, %, P fusk, WFsssRE
A [ S MIEAE 0 80 R 2H A X B AR KR AR e
AT AFEEN, MM EA SN GGR 400
mg/L. 1AA 400 mg/L., PP, 400 mg/L %4l
e E B A,

=FAMEAE Y Z (GGR, IAA, PP, ) X 2
RS ARG T, G F0 C WY 7 2253 &6 i i
N(FE8), IAAXTYIH TR G PER B2, GGR
PP oo I A S 2 8 57K F . 36 TAA J& 52
Yt G TR EZLNZE, 11 GGR Hl PP, I/EH
AN 5 3 FhAMEAE YR R T A X
C M ANBH 5
2.5 ARAXESHMEXEST

AR FNIERE 0K 20 G R AR XS AR A&
YEFHSZ M AR DG T 25 SR B (£ 9), RGWH
FEETE(F,/F,) SR G IOREHARECR(F/F,)

R7 BUERBRKRYERLEGEE(P,)HWAESH
Table 7 ANOVA of net photosynthetic rate (P,) of T. chrysantha seedlings

SMNEAE IR

Plant exogenous hormone S8 DF MS F Pr>F
GGR 3.7502 3 1.2501 0.51 0.6926
IAA 47.0590 3 15.6863 6.34 0.0273
PP 33 12.3363 3 4.1121 1.66 0.2726
e 14.8382 6 2.4730
Total 77.9837 15
*8 HEWRLAYET,., G,. CHAENH
Table 8 ANOVA of T, G, and C, of T. chrysantha seedlings
524 b M=
Photosy:tﬁhgtig iiarameter Plant ggz:&zzﬁirmone DF MS F Pr>F
GGR 0.4404 3 0.1468 2.00 0.2150
IAA 1.9889 3 0.6630 9.05 0.0121
T, PP3s3 0.4954 3 0.1651 2.25 0.1825
e 0.4395 6 0.0733
Total 3.3642 15
GGR 0.00011448 3 0.00003816 0.79 0.5428
IAA 0.00086082 3 0.00028694 5.93 0.0316
G, PPgas 0.00032306 3 0.00010769 2.23 0.1859
e 0.00029034 6 0.00004839
Total 0.00158870 15
GGR 2851.3464 3 950.4488 2.16 0.1934
IAA 5816.6125 3 1938.8708 4.41 0.0580
o PP3ss 6032.3872 3 2010.7957 4.58 0.0540
e 2635.0468 6 439.1745
Total 17335.3929 15
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Table 9 Correlation analysis between photosynthesis indexes of T. chrysantha seedlings

85 Index F, Fin F, F/Fp F,/F, P, T, G, G
Fy 1

Fan 0.771™ 1

F 0.543" 0.952 " 1

Fy/Fa -0.783"  -0.732* 0.720* 1

F./F, -0.783*  -0.216 0.920* 0.990 ** 1

P, -0.374 0.202 0.462 0.809 ** 0.780* 1

T, -0.441 0.001 0.228 0.719™ 0.715™ 0.869 ™ 1

G, -0.370 0.120 0.354 0.735* 0.719* 0.944* 0.892** 1

C 0.355 0.026 -0.151 -0.563 -0.550 " -0.577" -0.699 ** -0.591" 1

T+ FRRFEMI(P <0.05); s FRMBEMK(P <0.01),
Note: * represents significant correlation at 0.05; ## represents

B BEEME(P <0.01); SEEEHEE(P)
R E IEARII8RE F/F,. F/F,. T.H G
CH5PEBEMIMI(P <0.05), RIAFESMNEIE
YIR A A TT DA S T DL AR R R A R
ARYEWERKET . LGaairima /G m, 1
SALHEET GGR 400 mg/L. IAA 400 mg/L, PP,
400 mg/L BFEEAE RS ARG 1 AR K iedis, ol 3 Fdb
BRI EA S,

3 e

HMNIEAE )R T DL A R AR N 45 T R A
TG A ARG E B SO A AR U R, R
[F] MR R R R E A 25 5% Y&
T AR RS R &y 1 6 SN IR P i R VR B 2R AR
B, AR IRBE LAl B R EE T R AN
TR R A W R b, L, B ryfR
ST LIRS 0 NI AT ) Uk 2= B B MR A A
W, ARSI T 3 Fh MR 1 R X AL R AR L)
HAEY R B AT A R R, GGR X4 Y
IR EAEH], SIS N RS R RS R
RV E T, AR R G TS 1, RS2
MAAE R A . AL BURCE, ARaE EAE X
PR AR AR, X 11 S AL (GGR
400 mg/L. IAA 400 mg/L. PP, 400 mg/L) &
16 = 4b ¥ ( GGR 800 mg/L. IAA 800 mg/L.
PPy 800 mg/L) SEBGERIEATX I, &I 16 F4b
HAY R R, RIS SMNEM R R R —
S T B X B A RV AR 4 1 A W e R A2 it E AR R T
BRI, X S ZRET AR B 5T v AR VD
( Hippophae rhamnoides L. ssp. sinensis) 4 KX}
HMNEAYI IR W N A A5 R — 3, AL, 115

highly significant correlation at 0.01.

AEFRAIET AR Y R T A AL R, B 11 S
AL BRAMIR I R B A A B il B B R ARG A
HWER,

MR R EEYCAERE R W EZEAER,
BRFEDICSRRENS B R Wk 1 e A R
Fos& PS I B i H s b 58 4 FF Il 1) 2 't 7™ 1
F BB R PS T 2 R Hh 0 52 31 BHLAS 55 % A= 7T
WY B PO RS SRR ) i R R v T iR
YISO IE N R 2 SR, SN AR
il FAE EFE, X PSR s R e, BEde
A X Y E R RE S, ARSLE R 11 S Ab B
HACKE AR Y F(E R B AR T HAb A2, REF UL
AMIG I Ve B 2 G R A AER R 401 OG5 D g
J1, REE YOS TE, F/F 8K T AR
Bt 2 B K AIE N AL, JEMRE AR N bS8
MAEAERE /N, JLF RS2 Rl A K S A s R 2T
AHFFENT 3 FSMEAE YRR T 22 i s R BoR,
IAA BB 248 = mAE XS KRG 1Y F/F L R F/F,,
FH IAA B U Dy 1 0 A B2 ' i 2% B K 0058 N AL
i, AN REAR S B G G A RG] sk, ok
AU R, X 58 8 A% g8 41
TR R X AR A M 5 R DO SEH AR 2 i i)
R MM AR, F/F,. F/F 5608
GHRRNEEIEMAX, R F/F R F,/F R,
LA ORI, HYE KR T MA IR Rt
U, ARRFFEE, 11 S A B AL RS AL i et &
ik, MRS G TR, &Y
PEAMIE IR W 2 G 2 B AR AR AR &) i 2 25 A 3
IR BB W B, MHaR BTG ME ek, A MR
fE,
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BN S ONERYIE R EAE XS AR G AR Y SR TOLS RO B R R 753

FOtG B R AR YOG G E Y R, A
AR EZER, LSRRI R
fdEbR, HIUNEmRY) 5o UR R sci, <AL
FEEREXEA R R B E R 12 B 1EH
SEAHPI W CRIIS fi K 53 1 F RS, Relg BT
oA VER TR RIK I MTa) — A Ak B8 2 A B Al
YO e e I E 28 bR, RS IO X CO, 1Y)
FIHRCE, SRR, EEA RS IR
B ZEME R A B EA DG RAL R SR
REWRE LA, WO aHR | SIS NZEE
% 5[] AR Ak ek B SR B A DG . BT
FL5 BB U R ) 2 s R AR, ] — 4Ptk
BRI e A B, YA RE iR
AWFFERT 3 PN ERL YR DG A R R i )y 2%
SIPTEE R TR, IAA X EIE RS AR &) DG & R
M2, GGR Fl PP IFE AT, 3RIUT IAA fig
P = A M oL G R | BB R AT
B, x5k B B 5T DCPTA Xt 98 H % >k it A
JCEFHER S R — 2, AEh 11 ST
AL ARG LA AR | AL
R T AL AL R G, M) Ak B AR
THAWA S, U 3 FOMEMYIM R A SN GGR
400 mg/L. IAA 400 mg/L. PP, 400 mg/L A #
TERES ARG A R AR IR B B

Wid GGR, 1AA ., PP, AR AN G AR B i R 4
BXEAENB ARG EY | R, TR
LA E R R BT 256 0 b, S5 R E
B, GGR AREWS ELHGEZ WA R/ E i, IAA BERS
OB 23 v A IRECER P DT S P2 R i | I
RIS HACE R, 3 MAMNER YR
GGR 400 mg/L, IAA 400 mg/L, PP, 400 mg/L
NEAEREE ARG A K WA G . A FESNEAEY)
W XHEY) AV EFHRCRAFAE 2 5, Rt 2 A0 ok
PR AT AR AR R Z [ 2 HA . R
SN A | RORE R R BRI 3 RN
REAREH G T R, BEFE o KA
SMIEIER BIMERT, RORBEARSMEECR MOl | Fel Ak
LM R A, R B HeR,
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