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W E AIK R AR A3 (Straw matrix block, SMB) & # 3t K45 408 £ K & &= F 0 Hva 48 A BOE R AT 4
Yk RA ) %09 SMB A F AR, AR R EAMRCK), M E KRB G ERIEH FEEZL T RERES BK K
AR AR A BACERE R T MR F AR, S oM F el A2 P SMB Bk 69 By B2 S AR AL A 4 6 AR B3 K A
HARARG Y, EREAW FHAMR26dA) A ,SMB 89K F 53 (GD T 72.39% , 4k £ 7 /1 3% 244.52 pg/
(g'h), BEHKEZECKAZH51.93% 4R K&K, A% 4R,SMB 4@ 2 b 2 A A AL B (SOD) fo 4 R 52 4 B
(GOGAT)#E M "B (MDA)AZ ¥ HI R KM, 5 5% 1840.13U/g.735.26 U/g#= 16. 84 nmol/g, ki &
PR TFHEEL,mTEREZEOSP) AN LIS H S 260 RaFia %) 16,11 mg/g. & #id ﬁi‘?’SMBﬁxiﬁié’Jlﬁ’z}iﬁx
AR VAIT A 28 (37.61~42.91 pg/g) R X T 485 (13. 54~20. 15 pg/g) & F (2. 39~4. 62 pg/ A 4-H A X T
B2 (1. 17~1.78 pg/g) A £ ; SMB A 14 d 1 89 %) % AR ¥ 4 SOD % A MDA 4 54 R % & F CK; 5 d & 14 R 8
PR GOGAT F ML CK 24 % 29.70% A2 18. 07 % (P<<0.05); % 20— 26 R B G AR A THERE O A EI S
31.73% (P<C0.05) ; SMB 3% 49 B X T 2088 5 K A5 4 WAk & GOGAT % 2 2 3% fi 48 % (P<C0.05) ;4 A SMB 3
R EFRZHRGAZA TEE B ERZF, 51 BFERREMB RS G E LT oG TE
WEG RABIEA T ETFHRAFHELALEWREER, ER TAELKBEG AT,
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Abstract To explore the effects of straw matrix block (SMB) seedling cultivation on rice seedlings’ growth,
physiology and yield, SMB prepared with modified straw fiber as raw material was used as seedling matrix,
and the matrix soil was used as control (CK). The indexes of seedling strength index, chlorophyll, root
activity, total root length, root surface area, root volume, antioxidant enzyme activity and yield composition
were determined. The rule of phenolic acid monomer compound produced by straw matrix block during
seedling cultivation and its effect on the physiological indexes of rice were analyzed. The results showed
that: The germination index (G of SMB reached 72.39%, the root activity reached 244.52 pg/(g-h), the
total root length was increased by 51. 93% compared with CK, and the root morphology was developed. On
the 4th day, the activities of superoxide dismutase (SOD) and glutamate synthase (GOGAT) and
malondialdehyde (MDA) in the roots of SMB seedlings showed the maximum values, which were 1 840. 13
U/g, 735.26 U/g and 16. 84 nmol/g, respectively, and showed a gradually decreasing trend afterward. The
soluble protein (SP) content showed an upward trend, reaching 16. 11 mg/g on day 26. The phenolic acid
monomers released during seedling rearing were mainly p-coumaric acid (37.61-42.91 ug/g), trans-ferulic
acid (13.54 -20. 15 pg/g), vanillin (2.39-4.62 pg/g) and 4-hydroxybenzoic acid (1.17-1.78 pg/g>. SOD
activity and MDA content in the root of SMB seedlings were significantly lower than CK seedlings on day 14.
Compared with CK, the root GOGAT activity increased by 29.70% and 18.07% (P<<0.05) on day 4 and
day 14. The soluble protein content in seedling root was increased by 31.73% (P<<0.05) on day 20-26.
There was a significant negative correlation between the trans-ferulic acid released by SMB and the root
GOGAT activity of rice seedlings (P<<0.05). SMB can significantly improve the effective panicle,
1 000-grain weight, and the theoretical and practical yield of rice. In conclusion, straw matrix block
seedling cultivation significantly promote rice seedling stem base width, strong seedling index, soluble
protein, root morphology and yield composition, which is suitable for large-scale rice seedling cultivation.

Keywords straw matrix block; rice seedling; phenolic acid; root physiology; physiological index;
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1.1 RXIG A R i

BEIR KR S Rh BRE 46, VT 904 A B B AR £ 7
WIS At . FEFFIE BT (Straw matrix block, SMB)
FH T 38 T T £0AZ 0 RE R A BR 28 i A2 77, BAG Ry
57.5emX27.5em X 1. 2 cm, i F 5B b 48 K 46 R AL
WA Ak B ) K R RS A 5 o LA FH 3 5+ (CRO I T
B KK &R F M Ll G1E. SMB A CK A&
AVERA N cpH SN 5. 72 F15. 28 EC g 1.43F12. 2
mS/cm N 7. 09 F1 15. 58 g/kg NO; -N 200. 36 Fl
6 657 mg/kg . NH, -N 436. 97 i1 971. 46 mg/kg . & P
0.56 M1 5.26 g/kg. M K 3.89 f110. 52 g/kg . A HLAk
499. 53 F1243. 43 g/kg.

2023 4F 5 H 10 H 78 1195 48 4l Bl 2% B 4 13K
B R Y3 (317197397 N, 118°53'31" E, i1k 34. 7
mOFEATKAE B W . B R A GRS T 2023 4F 10
H 28 HZE VLI AR B AR MR 55 A FR 28 w3 56 i (33°
37'91" N,119°10" 43" E, #3#4 25. 0 m)#E A7, 43 4b 7
HIH AR 0. 1 hm?*,
1.2 RiEit

K BEAL X 4R 501 3, 1 2 A4 B R AT S R
H(SMB)YFIXF I (CKD , B~ A B 3R AL . & Fh il
F SMB & T8 i 98 BF K A5 B B4 (58 cm X 28 cm X
3 em) L B SMB i CK B 1 5 & KRN 75%
+2% , 8K J5 K IR Bl 5 11 FE R XS] Bl AR SMB 3
T, B SRR KR AT 120 g, THE AP S 26 d I 5E K A5
BB B & ZEFE B0 L A R T e e R
RIS H, DL R R 0E 0 ROR KRR 2 AR AR {4
TR IFERERFE AN G 1.4 .14 .20 1 26 d SMB #1 CK fir
77 A T R B A R AR P A AL PR BN A AR AL B RS
K BAE G R E B K
1.3 WEmMHEEAFZE
1.3.1 KA&BEAE KA

KRR PR R KK MN T R F K
(Germination index, GI) U & 4> %] £ B4 B 78 Jifi
SEVCIR AR T O s ke 2R R S B
A ARSI e B R MY 10 em X 10 em B, 40
Hb bR ZR PR A, W E BRI T A
FUE T 3 5 B Blo= 25 B B8 X b bR T/ b
=1 SPAD % HH H 78 Konica Minolta 2 &) SPAD-
502 - R 48 #5 =0 0t 2k A0 K R B L e
SPAD.
1.3.2 #R AW ST

BRGSO SO T 10 BEBL T A 2K
FEHB 4y B b A M R ES L, M IR A R TTC
O A MR AR T D 1 BOK R R AR S B o — 3L
16 R A F PR BB , DA ZE L0 85 5 B AR R SR AR
Z A (Microtek ScanMaker 1800) 3k 45 #t 1 7B &%
K14 , i FH Root Nav 84 0 %E I iH B SR K R &R
F M BURAR R B 48 47
1.3.3 A Z AR AT

K AL & 3 = A YRR A R A ] 3R] & T
FERRFR SOD & PE 5 38 o W& 5 8 GIn F1 NADH A fk
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(Malondialdehyde, MDA) % & ; >k F % 5 il 52 %
(G-250) 3L I 2 7K RE A Bk AR &R 0T O M B R
(Soluble protein, SP) % & .
1.3.4 AT KR 3k By 82 2 kAL &

SR FH 1R R0WAH €035 RS % 16 FH A B 1
b P 5 JoT e 1y R PR AL S R R i R OE
B 3§ B €A A M LC-ESI-MS (UHPLC-QE,
Thermo, USAD 43 #7 , 4,15 4% Jy Waters 8 /&5 2 AH
% 48 (Acquity UPLC, Waters, USA) , {4 3% # %
Waters HSS T3(100 mm X 2.1 mm, 1.8 pm), i %
X R 35 [ Thermo 28w # Q Exactive & 43 #¥ i1 1% 16
MRS,
1.3.5 FZAMmEEMNZ

TR S B A /N DR AL 21 7R 4R A b AR
ai, B AL PR 3 R HURE I R RE AT S 1D E A
SRR R B IR R B LA SR TR L T R
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/cm Seedling height
s & =

730
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-
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3 +
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4 1 1 1 1
4 6 14 20 26

HHA/ Seedling time

1.4 HEDW

% JH Microsoft Excel 2022 {4 #% ¥ 54 45 , i FH
IBM SPSS Statistics 20. 0 XF i 56 B9 48 11 5 #r , it
A7 M AT BE R T K 565 M Duncan ¥ i 2 M 7K SF /6 56
(P<<0. 05) 3% A Origin 2022 3 (4H 4 1A .
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2.1 BAERROABREKRS ZETRRHE
E95:apAl

M E LA, BB A S RS FF LT (SMB) Fi 3
Ji A CCKO W /K AE 4 v Mk e 2 [0 22 5 b 3 630 14 R
HiT, SMB Bkt CKA 10. 79 %5 iZE4S 14—26 K, SMB
55 CK bk 55 22 57 38 Wi 4 /) s 7255 20 A1 26 K, SMB (1 £k
e CKAK 5. 84% Ai12.81% s fE B L 14 d N, SMB 7K
FEAEEZEIL SEMIE T CK, i SMB 258858 =T CK.
A UL AR T CK, 2R SMB A3 Bl T4 il B ke oo, 444
INZESETE BT B B .

201 )

s
12}
ns
1'0 - |+‘+‘
0'8 1 1 1 1 1
6

4 14 20 26
HHURE/d Seedling time

Pi/mm Stem base width
S

E-e

SMB, FEFFEE T s CKG BB A o ns, 0 RR AN 3, 135 (P<20. 05) Rl 3 (P<<0. 01D Rl
SMB, straw matrix block; CK, matrix soil. ns, * and ** indicate no significant, significant (P<<0.05) and extremely significant (P<<0.01),

respectively. The same below.

1 BERIREPKERERS (a) REEE (b)SEETR
Fig. 1 Dynamic changes of seedling height (a) and stem base width (b) during seedling raising

12 1A%, SMB /K i & 28 % 84. 44 %4, 5 CK
ZRARE SMB A ZFHEE(GDiEF] 72. 39% (P<
0.05). SMB &7 Hupgk b 155 fef o A+ S 4 g fIE T
CK,{H 2= 548 i 25 ; SMB Hb R s fif 5 11 81 43 51 Lk CK
B 2. 70% Fl4. 06 % (P<<0. 05), SMB HPHRFEE(SSD
154, 85T CK, Ibah, SMB RZK RS SPAD
WK F CK H2E R A%,

2.2 HBHERRKBEBRERAESHZMN

H 2 2 1, B M 26 26 K, SMB AR AR R
FE A B AAR AR L CK 43038 i 51. 93%6 .27. 81 % Al
7.51%(P<<0.05), SMBBUER R )15 CKAEG I

5 2 R A BEACE BRI 4. 69 % BUERT .
KL, R SMB & B A] A R0 F 7K R i AR 3% 1 26
KNG J7 o
2.3 BMERREEERHTL

1 [l 2 AT 1, SMB AR Z SOD 346 1 AR 2 58 T
JE A8 TR H i CKAR Z B9 SOD 6 o4 52 Se 48 Jin
i FREFZE IS, FH% 4R, SMBR R SOD
M CK R 26. 55%, 255 14 R, H SOD I P F#AIK
% 1084.50 U/g, B A 41. 06 % , 1fif CK AR & SOD %
PEFHR 16.47 %, H B 3 & T SMB. HEF S 20 K
i, CKARZ SODH11693.60U/g FREZE1074. 45U/ g;
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Table 1 Straw matrix block on seedling quality of rice plant
fif i /mg Fresh weight + 3 /mg Dry weight
b3 KRRV RATRE % SPAD IR R
Treatment GR GI Hi b HiF Hh HiLF b SST
Overground Underground  Overground Underground
CK 86.67" 80.13° 61.08" 50. 71 13. 46° 10. 10 23.27° 1.49°
SMB 84. 44 72.39" 56. 28" 52. 08" 13. 37 10. 51° 21.81" 1.54°
T [l — SR RN 58 3R 22 5 18 % (P<<0.05) . R IA] .
Note: Different lowercase letters in the same column indicate significant difference (P <<0.05). The same below.
F2 TRLEHKBREAFIRREES
Table 1 Root activity and root morphology of rice under different treatments
fib 3 RIS/ (pg/(g-h)) AR K /em WERMmMMA/cm?  ARAEH/em®
Treatment Root activity Total root length  Root surface area  Root volume
CK 244.5243. 46" 5.43" 1.51° 0.033 3"
SMB 256.0045. 67 8.25° 1.93° 0.035 8
21001 4 I CKE=ISMB 2r
8 1800f ‘I‘ = 8F =
2 - 5 =
B 1500t Z 15t o
S H s e
% 1200 * g 12t ns *
= =
S 0ot ?% 9t
® irsg
¥ 600 [ 6}
300 4 I 14 I 20 I 26 I 3 4 I 14 I 20 I 26 I
HHIME/A  Seedling time BHiIME/d  Seedling time
(a) SOD (b) MDA
800 *k 18 "
=
3 700 b T = o 5 5| * o
Q C)
<] E3 =
2 00 | _I_ g, ., ns _I_ *
= 500 é\jajq Nk
% -
{z % 9}
= | X
& 400 =
£<]:[ ok 6 |
[
200 4 I 14 I 20 I 26 I . 4 I 14 I 20 I 26 I

BT/

Seedling time

(¢) GOGAT

BRE/d  Seedling time

(d) SP

E2 HAERRMERTERNBHRAEBERNTN
Fig. 2 Changes of physiological indexes of rice seedling roots in SMB and CK
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TERAF W, SMB Fl CK B K FE A HEAR 279 —
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MDA H CK 5 18. 96 % ; T FESS 14 K ,SMB ) MDA
[ iR 35 40. 63% , CK 9 MDA IR AH X 2% . T %S
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HF, SMB #l CK ) MDA [ & 43 %1 2 35. 18 % #il
31.18% , M EH 2 F AR E(E2(b)) . WEH KRR
B4 K R HE ,SMB I GOGAT 1% P 30 T F#a#, CK
TR e SN . WA AM 14 R
W, SMB 4 # Z& GOGAT 3% ¥ 43 5 & 735. 26 il
646.04 U/g, t CK & H 29.70% #i1 18. 07 % (P<<
0.05), 7E%5 20 K, SMB 1 GOGAT i ¥ F &=
455.80 U/g, 1M CK M7 2 643. 59 U/g; 55 26 KA,
PIE  GOGAT ¥ 43 T B, SMB Al CK i) GOGAT
TR R R 238,17 F1302. 46 U/g, i # 22 % %
(P<<0.05) (F 2(e)),

AR, W R RSP i R AR —
HOEFW 14dN,CKEY SP & #5 T SMB, HEE 5
% N % % 10. 80 mg/g, FEME K 6.85% . 1 SMB
ISP S RAERANFH MY E EAGH U ZESE
14—26 Kt , i 11.63 mg/g M hn % 16. 11 mg/g, 1
W& 35 38.52% , M F CK A A B ZH £ 5 (p<
0.05)(E 2¢d)) .

(2) (b)

100

2.4 JKTEE T E b RS FF B BHORE A B ER AR A
UEDTHERESETL

F & 3 ] AT, SMB Al CK B il A T 1R B 32 22
BETIR S ILAIR JFLASEE AR5 PR R
WMERR T AR A O XA GRR T A L S R A
M St Fm AR SRR RER, R
T R BALAA R Tk e BIMAER Ny < e 7 1> o BT 2 >
Fr B > A- R IEE IR 55 1.4 .14 .20 F1 26 K, SMB
T TR 4 ol 3 B W 1R FRLA Ak 45 0 1 Wk E S 1L 43 ) Ry
37.61~42.91.13. 54~20.15.2. 39~4. 62 1 1. 17~
1.78 pg/g. CK (1 Hk B 8 [l 43 %1y 26. 38~31. 50,
3.04~6.88.1.09~1. 29 Fl14. 20~4. 61 pg/g. SMB F
T B0 T PR B CK OB 1. 43~1. 63 4%, Herh i 5
iR 2 B R IR | R CKW 1. 27~1.52.2. 44~
4. 45F12.09~3. 67 5, 1M1 CK 1Y 4-F2 FE 2 H iR J& SMB
(1) 2. 59~3. 89 i , — 35 BEHL 19y R Ak & 1) B 1 25 e W
F(P<<0.05), HI AR 20 K A 1 I 8 ke o 36
EE (R,

S SRR Trans-Cinnamic acid
AL Hydrocinnamic acid

80
o 60F

60

- 40 40 +

TR BAAATE 43 /%
Percentage of phenolic acid monomers
TR EAAATT 43 /%
Percentage of phenolic acid monomers

K H 2 Benzoic acid

J¥F1 Sinapic acid

2B ERAR Trans-Ferulic acid

T 7MW Syringaldehyde

XHAF AR Vanillin

FHEE p-Hydroxycinnamic acid
T#Fi@ Syringic acid

WIMERR Caffeic acid

MR Vanillic acid

4- P23 H iR 4-Hydroxybenzoic acid
JfJLASHE 4-Hydroxybenzoic acid

Ji LA 3,4-Dihydroxybenzoic acid

——

il

BEF#R Gallic acid

4 14 20 26 1
TAFAl/d  Seedling time

o~

4
s

4 20 26

HHmEl/d  Seedling time

3 BAERR(a)MERL(b)BRHHNBRESHWAFHNMEMSESL

Fig. 3 Types and contents of phenolic acid compound monomers released from SMB (a) and CK (b)

BE B I E] Y 2E K, SMIB BRI Y X LR L
2T 2R R N 4- 2 B R R o W R S R L ] 3 2
T e, 3 RRE R R G 2 I CKORE Y XF
TR FEEEMA-FERPRE TFEGEH, A
B 2 1% 1 o Ll 0 2 A S i (P<<0. 01D o £ |,
A R)RE Y T R B A 32 S R A GORR L R X
B B R A R R A-FR LR R, B SMB W R B
D T CK H ST AR i Ab T 22 4 1 (838 LN,
L3 3,

2.5 SMBEMMBMELELEMSKBEERIER
] ) 18 55 1 43 AT

Hy 181 4 R, SMB B ik 1 f BT B e 7 1t 5K
FEM R 09 GOGAT ¥ P &2 1 3 7 A0 X (P<<0.05) ,
5 SP R IEH K (P=0.17) ; X & &R 5 SOD i 1
FIMDA & 4 5 5140 56 (P=0.16,0. 15) ; bk (225
B 50 B R R B AR R Y R A OG
A T U] S 00 ORE OG L (H R GR B K. CK
(8 Sz =X BT 0 1R R et 5 PR e R 25 R 0 ol 5
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R FEHIBETREAERRBEINEIERREGCHLAYHNFHENEE
Table 3 Types and contents of phenolic acid monomer compounds released from SMB during raising
P =N ~
& /(pg/g) Content o T i
. S/ )
Ah HHEIE/d o " S i Tijjﬂ/heii{i
Treatment Seedling time RORaeA CENEEA R A-FRHR I R p‘
p-Hydroxycinnamic acid Trans-Ferulic acid Vanillin  4-Hydroxybenzoic acid acid
1 37.73° 13. 54¢ 4.62° 1.51° 65. 96°
4 37.61° 14. 50° 2.82 1.30° 63.02¢
SMB 14 40. 14" 15. 05° 2.53" 1.57 65.61°
20 42.91° 18. 58" 2. 69" 1.78 72.33"
26 40.75 20. 15" 2.39°¢ 1.17 69.61"
1 26. 38° 3.04° 1. 26 4.16° 40. 41¢
4 29. 54 3.33 1.13° 4.61° 44.13"
CK 14 28.85™ 6.16" 1.10° 4.20° 45.58"
20 31.50° 6.62" 1.29° 4.61° 49.61°
26 26.78" 6.88" 1. 09 4.55° 44. 46"
(a) P00 i 1.00
SP . \ ‘ 0.80 0.80
0.60 0.60
g SOP ‘ \ ‘ ‘ 0.40 g 0.40
£= MDA \ \ ‘ ‘ 020 - 020
e 0.00 e 0.00
& £ GOGAT \ ‘ \ . -0.20 & 2 020
o o
i ~0.40 2 -0.40
= S \ . -0.60 = -0.60
SBW \ . -0.80 080
-1.00 -1.00
&QY’ QQX‘ &QY’ B\ &23'

BTR B S AR B

Phenolic acids and monomer compounds

Y S RN azEY]

Phenolic acids and monomer compounds

TPA, MM ;PHA, W &H TR TFA, RAFIEA ; V, HFEE4HA, 4-F 5K PRSP, IS M1;S0D, B b B ALEi ; MDA, N

T GOGAT, BE R A ; SH, B ;SBW, 255,

TPA, total phenolic acid; PHA, p-Hydroxycinnamic acid; TFA, trans-ferulic acid; V, vanillin; 4HA, 4-Hydroxybenzoic acid; SP, soluble
protein; SOD, superoxide dismutase; MDA, malondialdehyde; GOGAT, glutamate synthase; SH, seedling height; SBW, stem base width.
B4 BHERR(a)MERLT(b)BEHHNBBRAKSKERERABE A ZEEZ AHMEXE
Fig. 4 Correlation between released phenolic acid monomer and root enzyme activity, plant height and stem
base width of rice seedlings of SMB (a) and CK (b)

MR 25 1 A 56 (P<<0.05,0.01), 5 MDA & # &
FAH K (P=0.17) s X FF R B i S K R AR R 1Y
GOGAT B F A (P=0.054) ; i 4- BRI K P R 5
SP # M A K (P=0.075) .
2.6 BHEFRRERMNAKBETERTEHRB
A
126 4 ], SMB [ K R 25 523 2k 94. 60 % , b
CK MK 1.49%, {2 H T ki & K 30.16 g, & Hh CK

4.50% ; SMB £ 24 8 %4 &y 330. 05X 10*/hm*, # CK
it 6. 60X 10°/hm*, 34 W5 24 2. 04 % (P<<0. 05) ; 1fij
FERIE S CK 22 5% A 13 . SMB /K FF #i8 7™ it
11,36 t/hm?, H CK 55 4. 70% 5 1 F 5 9 B i 2k
oA A 25 B B ZE 52, SMB AT CK ) 52 B = 1
PR F I Be 7 i (R R T &, SMB 1y 7= 1475 [
CK & 5.07% . ] W, # FF 56 5 B & BoA A F 58 m
TR B AT SRR BOR T o, 0 1 2 T KRS 7 o
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Table 4 Yield components of SMB seedlings after transplanting under different treatments

1B/ Bis e g/ SR e/

5 ol b 5 s )0 B f
1A (X10*/hm*) A A% THE/g (t/hm?) (t/hm?)
Treatment KNPS TKW

EPN TY AY
CK 323.4549.67%  120.92415.98°  96.09+1.04°  28.86-0.91"  10.8540.49"  9.8740. 34"
SMB 330.0548.93"  120.60416.11°  94.60+3.90'  30.16-0.66°  11.3640.62"  10.3740. 63"
3 W i 3.2 HEHEREXNKEEBIERNZIN
T it

3.1 BERERRNKBREESRERKNZMT

K RER I 2 TR KR P iR A B AR
Cui %5 IF 5% 2 WA RS FE o %) 193 198 A Jak 4y S5l 3 ok
YRR Oy ok S5 8 48 1) PR 5 v BT UR A AR ) I (A Jk
Wy, TR R S IR MR B A K AR B . E RIS
2% B R T 2L 5T He (SMBD J& — AP R 7K R & Bl
TR TR R R A, B R R AR
T 22 1) B BR A IR T, o K Rl 7 1 A K — E 1Y
TOIPE R S R A R e A SR B AR B
AR 5 5 AT AR R KR A AR 2R T A5 1, AR 2R PR ol "
A AZ AR AR T K R 0 R 2 W I 1) 43 I R
o AT A B, B AT A A AL B (SMBD X
T RR BB MR K T R - (CKO, BRI T CK, T %
ZEILTE MR A/ JE WIS T CK, R A SMB & Bt
A R4 B R 3 I 25 3 B f 2R A M A AL
(SSD & i, H SMB X /KRG F -1 i % 2F 3L A 0 75
ER T ghAh , SMB KRR AR RS 7 B AR
K R AR AR AR B3 S F CKL, X 5 SMB &
IO Mo S e T T SO B B 5 i A —
ME D, RHSMB &R 24 KK E . Hierro
SRR R BRI A WA R AR R A A = R
7 Ak B AR 2 0 v 0 D BE AR = 0
HEBEMIETEM . AU, SMB BT B R i 2
kg HAG I B 15 F R BLA (RT3, 3k 5 AR
IR A R — 2 TR R R KR 22
WL R AL A Y B4 T 45 R P 2 B A IR A
PERRILLEHY™ R B GRS BT R A
1 4-FR IR R A 112 T SMB IR Tl ) 1 1R P14
A& B S XA RS 45 R A —, X A2 K SMB
il 2 R AR N — 2 i B AN KA AR W i A I i
L RLA Y, BRI SMB Y [{ #3008, AR
1y R PR A A W K R AR RIE S A K & & 1 Ak
SRR — R

W & UG S5 URE ST & B, B SR L R SR A R
2 305 55 36 0 T B AR R B A B v R
A5 A] 38 gk O o G AR P AR 4 0 AR AL Bl T T LT
PR VRN B S R R B, BRI R,
Jite 38 £ 10 25 48 28 PN R AT LB v R 0 A B o
R AR B MDA & i 5 141, Morales 252 iF 55 & #1
X A LR BT UK B A R E M AT RE 2% 43 A 6
RN B 22 A K A B 5T o, & BT SMB B
A AT W) TR X A £ (3R 3) M R MDA & i
1R, U BH T 7K R A A ) B T — o R Y A
AR B T ) ZE R, SMIB B AR &R
T I N T 0 PR B SRR i A e 55 (IR
4>, ffi FH SMB & B 2 B8 v B B 2 1 X TR
(37.61~42.91 pg/g) 5 MDA 2 I 2 i # X
CEEL 4D, AT RE 2 X A & R 8 o 0 ™= AR 1 el 2k 9 il
] 4 39 3% T SOD Ik M0 W A K B8 AR &
MDA 1) % £, £ B SMB & Bt T 4 24 B 18 5 0 4 4
FIH R0 20 I AR e 0 4 5 o TR 308 B 3 )
KRG B A O W AR B2 g T B R R S
SOD ¥ Mt F 3 A0 ¢ (B AE F 1 )5 51 H SOD
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BEAESLR . F O WIA], SMB BRI AY 4- ¥ 3 H R Y
i E LT CK, H B 5 & SP 2 A % .
PO 4-FR R R & & AE 1. 17~4. 61 pg/g X T
AR SP & el G LA MRIEMEN. 2k, BAREM
PLHITEFF IR AWFSR o
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