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A preliminary study on establishment of hydroponic culture system for

Phyllostachys pubescens seedlings

SHAO Ji-feng, GUI Ren-yi, JI Hai-bao, LI Guo-dong, FANG Wei

(The Nurturing Station for the State Key Laboratory of Subtropical Silviculture, Zhejiang A & F University, Lin’an
311300, Zhejiang, China)

Abstract: To establish a solution culture protocol for hydroponic culture experiments with Phyllostachys
pubescens (moso bamboo) seedlings, comparisons of leaf-area, increased biomass, and reflectance spectral
characteristics were made using Yoshida nutrient solution of 1/4, 1/2, 1, 3/2 and soil culture as a control
(ck). Also, experiments for N with 1.0, 2.0, 3.0, 4.0, and 5.0 mmol L™ treatments; for P with
0.5, 1.0, 1.5, and 2.0 mmol-L™" treatments; and for K with 0.5, 1.0, 1.5, 2.0, and 2.5 mmol-L™ treat-
ments using univariate and multivariate statistics as well as three level (N: 2, 3, 4 mmol -L7; P:
0.5, 1.0, 1.5 mmol-I*; K: 05, 1.0, 1.5 mmol-L") Orthogonal Tests [Ly(3*) ] were conducted. Results showed
that leaf-area, increased biomass, and reflectance spectral characteristics of with a 1/2 Yoshida nutrient solu-
tion was superior to other strengths with an increaseded biomass of 97.9% of compared to ck. For N the 3.0
mmol - .7 treatment was superior; For P 1.0 mmol- L™ were was superior; and for K 1.5 mmol - L. was superior.
When N, P, and K levels were tested together using orthogonal testing, optimum seedling growth was with
4.0 mmol-L* N, 0.5 mmol-L™* P, and 1.0 mmol-L™" K. [Ch, 12 fig. 6 tab. 35 ref.]
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BB A BE S IR A T, AR SR L BTG P AR R T AR S T BATREERITTE, M oR AT
il RSN E, EAYUE RN, I AU NER AR AE K AT RIS
HREEGEZ ", CAMOEERY, AYEEEY RSB ATSE, miA Y RPUZ LIRS i L
DRy R4 R0 S R AR W ] O A AR AR R b . AR, DEIREOR B RO IR A K
HERFEMEZLTBZ— SUREY M R RCRDERE RIS (o n] AE oA K BB IR IR DL, 4 (i ) S 7Y
(9 T AR A AT 21 A0 DX B 52 i R A | AR R SRR SRR, A ] WOGIE R N EEZ AR
SN NS ARG LABAT SR RO AR, DI AR . AW LIS R ATRAE R bR, T AN ] L] Yoshida,
PRS2 U b AN 7] U B0 ) VR BB B X B AT S AR W s, IR S BT K B HORIR 2, S BAT A SCOF
FE e LI

1 MHEE T &

1.1 KEH R

BEM RN KB — B BT LAY (2~3 40 H).
1.2 RKIEiEIT
12,1 AeiEimifid SHEMEERT LW IREL S, KE Yoshida B4 1/4Yoshida, 1/2Yoshida,
Yoshida 1 3/2Yoshida, §ii % fcid FE B Yoshida 1557 .
122 R AATERE ZXE  DL1.2.0 Megs R oy R R, RIEFA&RREEAERE RN 1.0, 20,
3.0, 40, 50 mmol-L", ki HARMKE,; MIEm& KRR EHRKE N 05, 1.0, 1.5, 2.0 mmol - L7,
5 530 L B R MR E A 0 1 A E W E M 0.5, 1.0, 1.5, 2.0, 2.5 mmol- L™, {361 H A9 41
B,

123 BB RAERNRKELR, EHEaN x1 BE&ESKF

ERE BN AR 3 NKEI(FE L), ##HT Table 1 Factors and levels
%@%%ﬁa:%:‘7ki|z£3‘élﬁ%\o L Aop 10 B2/ (mmol - 1)

bR gbERC, AL 3 U, HBA AT A 30 BRISAE ¥ A B )
& SRRSO T4 10 em, FHAE 7 em, 1 20 05 05
8 em, AT ALLL 11 WILEHRG Y 20 o o
AL WK, BERARGY, #ATIER KIEE R, 0 s s

1.3 REH*

R T 2000 4E 5 H 2 2009 4E 9 A, fE#HITAK
PR REIR E AT, DLAE N 37 em x 17 em x 15 em (U8RI 4 WIS 354, By LESEFA AN
RALIFW , RAHBAT LA S -7, 6 - 4B, KigRmtmlh 6 J&, 4 KFekm <, JFET pH
5.0, 7 dEBIERE IR,

e H D5 . ARG A, 5050 AT FR AR G i 1 U, BRI h RS PR A R T A 1
W, HTFFRRE N 0.01 g(FA2004N HLFKF), mm AL, H i m ARG e (AM300 M m A . il 4t
o FIHAEE WALZ 2> 6778 UniSpec-SC 45 G 15% 40 #r G, I K5 HE S 310 ~ 1130 nm, 43
B <10 nm, RFEREIFE 1 nm, SEiE RS RLEEEHO OGS RN, EEAEBHLTA R, T4
K9:00 - 11:00 M5, BOHFIEAERCIERHME, GG RADCIE I — o o MR, X
SPOCIE AT — By (221), HOER AT r e,

Emﬁzdﬁy):lMA”%;Mmqn
Horbe A RIEBE PR, RO NI A MOEIEE, AX EAIAE D K ARG, DA — B S50 Dl 3 i v 42
B TGS B B AR

S SETE LR . A S T I AR 9 6 e K — B S BOT AR S AT | AT R AR RN £ T
1 (DL E (M) s TE 680 ~ 760 nm I Bt PN —Bir T HOGTE 14 fe KAB TN B9 . QLR (dA ) &
MK R L0 B — W s, QLA 680 ~ 760 nm [ — B A0 1% A2 Bl A9 A
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BRI, R Excel 2003, SPSS 13.0 it 4 U478 Ab FEFIVE A

2 HRE5H
2.1 @ Yoshida Lt %46 & i %

2.1.1 R F Yoshida Yol xF £.4F 52 & 3% v+ & A7 &2 AELLHI Yoshida AEEFRWEMLES
fo kT @) Rm R 2ERM, 4 DARFLLHE A, S 4 0 TE AR A0 A 4 = 18 hn &

Wit 5 V25 00 1R B A 3G I, A Rk G - T AR 2 R Table 2 Average leaf area and increased biomass of moso bamboo
Sy SE BN S PR B . 1/2Y oshida 5% 55 1) 52 seedling in different concentration of Yoshida treatments
A= 0 TR A K (307.133 mm?) , A X R ) 4b 3 I i A e’ kg
64.5% , 1M Yoshida, 1/4Yoshida #1 3/2Yoshida 1/4Y oshida 265.767 = 9.942 cd 0.150 + 0.019 b
B5 SR 0 T AR R BAIR , SE A A 2B W 3 1/2Yoshida 307.133 + 13.295 b 0.188 + 0.023 a
A8 Ak Fa SR T AR AR fb B 3 —F . 1/2Y oshi- Yoshida 292.267 = 9.317 be 0.170 £ 0.015 b
da K55 09 SR B AE YR ECR X AR 3/2Yoshida 249.100 = 10.015 d 0.128 + 0.016 b
97.9%, WFKTIHA 3 FALI(P<0.05). bR 476.222 + 30.601 a 0.192 = 0.021 a

2.12 R B Yoshida o) 33 £ 45 52 & W & 8 4%

BT ARG AR K B KE (P<0.05)

AEH)F a1 BORTE S AP OLIX (350 ~ 400
nm), 5 PAbH B R ILP—80, 1] ULETE N (400 ~ 700 nm), 3/2Yoshida &b BE R FE B AT LA
() R 5 St M1 A fe i B S S04, Yoshida b BRYRZ . T 1/2Yoshida &b B85 3% (4 B AT 52 46 1 5 5t
FIE 4 P I B Yoshida Zb B H e /INEY o WE(E A0 1Y S5 1/4Y oshida, 1/2Yoshida, Yoshida 1 3/2Yoshida K
YN 0.195, 0188, 0.202 i1 0.209, A UL 1/2Yoshida Zb P&z /N, #2305 % B8 I 5% 0162, 76U 21 4h i S IX
(760 ~ 1 300 nm), AL [E] I RS2 55 6B Yoshida ¥ W B 58 B A 34 i 3 m, {2 1/2Yoshida 52 5% JL
PR RR ) —F, ATLATS AL, 1/2Yoshida &b P 53 S S 58 fe 42 30 0 B SG 3 SR 26 o AR BT A OGS AR
SREARUE ST LT (A AR R S AR VR (o g (S SR B R N I (295 2 VNN ERUAE (DN
W B, X — 0 R IS5 3R AR IR A 2 2% 20 A AR A B R = A 2SI R R X R AR b R T Y
ST 202 A SR 20300 R A S AR A2 R O 38 RSO DGR P R B X, A — B o ok (181 2)
FAC PR LT EARTE 702 nm b, A K ANIRE, LT 3 (B BE 25 25 0 B A0 15 R 3 B0 S8 i 5
A%, Yoshida i5[IEAEH 0.011 9, 1/2 Yoshida &b 5 Xf BALF 0] — K, HeA£r s i (B 3) 15,
TE 4 NAEBRH 1/2 Yoshida b #E Bl K, (R FXTHREY 0.476 8, POLTERFAE /4T, 1/2 Yoshida 4b 2 Ky
BAC B, aEad AL AR DGR R E P SE A HL B, 1S TE 4 A HE ) Yoshida AE PR 1/2Yoshida
T HAb ) 3 AN HB, Bk $E 1/2Y oshida 1 07 2 B4 A0 LA FR L T

22 AEARZREHERILE

221 REREREMESSEHAEAG @R LS T Y0
t, 3.0 mmol - L7t 119 78 5 T 55 5% 09 52 A T AR
K, K 12082 mm?, H KA 5.0 mmol -L7" (F
3); /PAYAE 1.0 mmol - L7y BRI AT LIAS |
AEUWE R 3.0 mmol- L' it 5 A A FF AL A4

WL R RN, AR 5 DWREHE

®3 AEARFRKRFAEEMLEHTY
I ETAR 0 A 4 S 0
Table 3 Average leaf area and increased biomass of moso bamboo

seedling in different nitrogen level treatments

WM EAAEREENARWER T, Bl F 200 sk - —
[ % T B 0, IR 3.0 mmol - L7 4h B 35 7 (mmol L7

FOH AR 4 AT, UiW . fE R Z W E N 3.0 1.0 813.267 + 48.856 ¢ 0.548 = 0.067 ¢
mmol - 17 ¥ 32 F . A9 A: 1 BUE A 4 A 2.0 841.433 + 44417 ¢ 0.677 = 0.083 ¢
AbFR . BEE A ZWE RN, AYmE R ek n 3.0 1208.200 + 58.441 b 1.105 + 0.138 b
JEBER A S, FERRWE R 3.0 mmol - L™ b 3 40 824.067 + 58.267 ¢ 1.068 + 0.171 b
B, SEAPEHEMGAEIEE, M 11 g bR, BEST 5.0 851.667 + 39.343 ¢ 0.756 = 0.118 he
1.0 A1 2.0 mmol - L 4b 3, 4.0 & 5.0 mmol - 1" 4bFZ 1 1 455.400 £ 97.902 a 1511 0342 a

A 225, W, TERARWEE N 3.0 mmol - PO R RNE R A B KOF (P<0.05).
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Figure 1 Response characteristics of reflectance P Figure 3 Summation of the first order

spectra in different concentration of Figure 2 First derivative under different derivatives inside red edge in

Yoshida treatments concentration of Yoshida treat- different  concentration  of

ments Yoshida treatments

LA R T AR AR R,

222 RERZREMESEAFEAGREFIEGH 0 O 4 718, EEIEX, 5 AT 5%
JUF—3, WmAER WOGEFE AN, B 1 A SR, ARARKELH®T, 1.0, 20, 3.0, 4.0 5.0
mmol - L™ WA &b () 52 55 3 43 1) 4 0.228, 0.203, 0.169, 0.1834 #10.204, #J UL 3.0 mmol - L™ kb B )7 5 %
SRR X R TR 0.114 0, N 4 T LUE Y, BN UEIE 3.0 mmol - L™ 2b 3OV 35 [ 5 58 b J2 Fe 42
TR IRA TS SR, — e T (&1 5), TEARI AR AP A E AR TE 702 nmAl,
WA R AR, (RT3 IR B B 2 2038 Tk B2 0 384 Jn 2= 3 S /N5 3 i a4, 3.0 mmol - L Ab PR fR /)N
e mm AT m (K6), MEERRMEH K, Limfeh K, 7€ 3.0 mmol - L™ AbHE R 21 i i Fl i K,
B Jo SREAG, UEBH AR IR E N 3.0 mmol - L7 Ab BN I i& B BAT LA W A KA ZKE, 5Lk, A&
K 3.0 mmol - L™ Ab Bk A58 BATE AW A KR FIRE

1.0 r 0.48 n
0.8 0.47 -
# &
. 0.46
X 0.4 .45 ¢
&
0.2 0.44 -H H H
0 : 0 " ‘ . 04301 L1 L1 L1 11
300 500 700 900 1100 680 700 720 740 760 1 2 3 4 5 ck
% K/nm ¥ %/nm REWE/ (mmol-L™)
——— LOmmol-L"" --.-. = 2.0mmol L7 veees 3.0mmol L'
————— 4.0mmol-L." ------- 5.0mmol-L"" oy
A4 FRARFAFAZEAZE BS FRKZAFAREAE Ho FRRIKAFAZEHAR
i HLAR BT T e B A A A AR — O bk A AR AL 2 B AR
Figure 4 Response characteristics of  Figure 5 First derivative under different Figure 6 Summation of the first order
reflectance spectra in different nitrogen level treatments derivatives inside red edge in

nitrogen level treatments different nitrogen level treatments

2.3 AEABEREHERIE

23.1 FREABEREHEMNSENEAG T ERPED T Hh RESEREY, EHE 4 MR,
W 1.0 mmol - L7 78 SR T B 2 I AR e K, LR 0.5 mmol <L, B/ SZ 2.0 mmol - L7
FEW LT B F2 W S A v T A . AR 4 T T, 4 A4S b 38T S AR A I TR 3 0 o 6 BE e TR B 65%
88%, 67%H 53% ., LEM AT LAASH, B R W 1.0 mmol - L™ B 7 A F T AT LA WM A4
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KEB B RWBER T . AEY &5 i 3 x4 AEBMEAEREBEMNSEREHHER

AT AR — A 5 L2 Bl A W 2R K P 0 3 A Y E 1 Nl

B, 24359 1.0 mmol - L' B, A¥) &N & Table 4  Average leaf area and increased biomass of moso bamboo
AL, , AIHNTE 4 DB ZE AKE A B seedling in different phosphorus level treatments

1.0 mmol - L™ 35 57 (1 52 A8 B AR W o )RR Je 2 3K P/ (mol - L) T IR em? Wi/
VEXF BB K OE | B R 4 AN T B A 05 945.536 + 67.505 b 0.548 + 0.067 c
AR, AT B R OKE R 1.0 1.0 1285.800 + 49.427 a  0.677 + 0.083 c
mmol - L7 AR T AT AW AW ) B 15 987.233 = 43224 b 1.105 = 0.138 b
X R34 LGSl 2% i T BRI — B 2.0 774,667 + 53255 ¢ 1.068 = 0.171 b
232 T FIBER R BT RA 5 AW R 5 8 1455400 £ 97.902 2 1.511 + 0342 a
HAER o TR T, 5 A T — B, KT NG TR 8 KT (P<0.05).

HO W JE ., FERTWOETEE N, B R KT

0.5 mmol - L ZbHRE% I3 (0 BAT LA B9 RS R de i, B AL 1 A M U4, 1.0 mmol - L AR BB 35 (1
S HE R R g/ W (E SR 1.0 mmol - L™ AR PRy 0.149, fe #2300 6 B 58 % 0113, 783 2141 (800
~ 1000 nm) Al LAE 5 1.5 F1 1.0 mmol - L WA T, (B S5F388 0w T X IR A Lrih — B o il (&
8), FENIFBE KA, LU B AR &AL, 2L (A % 2R e AR 3 = ka3, 1.0
mmol - L7 AbPRIR BB (IR (E, U iZ Ab PR A KB e s, e hm A (K 9), W 1.0 mmol - L7 4k
A K, I Bom T EOKOE BB ZE R KN 1.0 mmol - L7 B, SRR AR KR, R O
TERAE, AT B K 1.0 mmol - L7 8066, £5 LRTIR, B R VEE 1.0 mmol - L7 b Bk 5385 BAT 5L

AR R IR
0.8 1 o 16 0.48
o
06 L X ]2 o 046 o
ﬁo , 2 = 0.44
= . - ﬁi
[ & ’3 0.42 |
0.2 s 4 h 0.40 |-
Wi N = ‘
0 L L . | [0 0.38
300 500 700 900 1100 680 700 720 740 760 12 3 4 5 ¢k
P K/mm W K/mm ik 25 W/ (mmol - L)
——0.5mmol-L " ---e--e 1.0mmol-L' ——=—=- 1.5 mmol.L™'
—--=-2.0mmol-L™" =-—-- XfHg
B9 REEEFEARF ALK
B7 FRABERFALREMASAE B FREBEFKFALEEAME A% ML @ AR
W HLRR BA K R S 4 AR &G AR — - ik Figure 9 Summation of the first order
Figure 7 Response characteristics of  Figure 8 First derivative under different derivatives inside red edge in
reflectance spectra in different phosphorus level treatments different phosphorus level
phosphorus level treatments treatments

2.4 AEHEREHERIE

241 RRAFERFEMFES A FAG T @RI AS T S AT, IR SR
IR as, 7ERRWIEN 1.5 mmol - L™ (Y& FR W A 55 T iy b T AR R, IR B0 (H . F/MY & 2.5 mmol - L7
AL BRSAE AT AR, AR m A AT A, AR R RE N 1.5 mmol - L F 5 A B A T B AT 92 A v i AR

KAEFRMRWRER T, M ZEKFEHN 2.5 mmol - L W25, A= 1y 5 A 388 0[] A 26 B0 A S 38 0 I R AIG A0
e, EHEAKTH 1.5 mmol - L7 BHABIEKAE, 4 0.933 g-#k'. 1fi 1.0, 0.5, 2.0 F1 2.5 mmol -1 £b 3
KRR FEAG . Bk, AR KR 1.5 mmol - L7 Ry 5 A8 B th g B

242 RRVATERIREA ST EA F A G RERFAEG B rn R [0 U BB A TR B AT S AR T Ot
TR (] 10) o i 52 5 28 Bl B 22 v B8 1 18 [) A 3R 300 Ry S B AN B8 I iy e # o TG e vl DR Rl
WRFEILLLAMNX, B IKE 1.5 mmol - L7 Ab BN S35 52 5 238 il 4R A i 30 o B S ot it 2. T Dok
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T N IE(E AN G 5%, 0.5, 1.0, 1.5, 2.0 K5 AERAEKELEEMAL A EHMHER

A 2.5 mmol -L~" 4t AKX 4 0.216, 0.164, EYEENE

0.136, 0.164 1 0.174, 1.5 mmol -L™" & /), Table 5 Average leaf area and increased biomass of moso hamboo
A B AT A+ B o BB W R Ah BT R 0.114, H— seedling in different potassium level treatments

B BSOS (1) T, S A b By Lni g FARK (ool L " E B ont it
B BN, HBALTE 702 nm &b, HLT 0.5 792.586 + 42.803 be  0.754 £ 0.119 be
W (B[R] A 2 B0 e AR - T i g i, T 1.0 718333 + 38749 ¢cd  0.762 + 0.078 he
U B0 2R R R ) T e R S AR T R AR R R 15 888.500 = 51.884 b 0.933 + 0.066 b
PR IR A BCR . AL AR (#12), 2.0 658.467 + 39.856 cd  0.584 = 0.062 c
1.5 mmol - L™ AbFRIR A, 1 A iZ AL FE T AR 7 5.0 638301 + 48446 d  0.500 + 0.059 ¢
KA. OGS E T A 1.5 mmol - 1.7 4 JH o B 1455400 +97902a 1511 +0.342a

BAL, 25 LRk, BEWRE 1.5 mmol - L 4k
PR BGE BT A AR R,

B ARG SRR R 3k 8] i 25 7KF (P<0.05) .

12y 0.42
o 0.40 —
X . L
s 8 038
o =0.36
ha =
;% 4 50341
& 0.32
oo 0.30
1 201 401 601 801 680 700 720 740 760 0.5 1.0 1.5 2.0 2.5 ck
P K/nm P HE/mm W2 W/ (mmol - LY
——0.5mmol L' = 1.0mmol-L "' === 1.5 mmol.L"
—eme=es 2. 0mmol s L7 e 2.5mmol.L™'==-~ X HE

B10 AR EARFLAELES Bl FRAFEFRFLZLSLS H 12 FRREAFFKFLEZLSE

% & W HLAR RS 1 R C AR Sl AR & AR
}LZ#%‘ AE K Figure 12 Summation of the first order
Figure 10 Response characteristics of ~ Figure 11  First derivative under different derivatives inside red edge in

reflectance spectra in  dif- potassium level treatments different  potassium  level

ferent potassium level treat- treatments

ments

25 EBH=EHZR=KFEZTEXRK

TR Lo(3%) IE B e, 4R WE 6, LUEYENZ IR, WMERREREREFER N C>A>
B, ABC,EARMTAYREME,; UM NEZEIR, W2EBR&HEERIIH C>A>B, ABC,
. & ik 2 WAEEAEE, ABC BNAZWE N 4.0 mmol - L', BEZEWIE R 0.5 mmol-L7, #EMWEN
1.0 mmol - L™ B 5 A3 ) - B 7 52 A 1 A ) o A0 T AR ) 15

3 &Gt

WA Y AT A ZE S S, TE Yoshida AS[E] HE I 4 AR FRA D 1/2Yoshida b B4
T HAG 3 ADAEHE, A8 AR AR e He % B b o L b A= s 0 3 3k BI% R 97.9%, TEREK .
BEEMAEA R Z IR, BMAZEE 3.0 mmol - L7, BEZE WA 1.0 mmol - L' b FEHIH ZWE 1.5
mmol « L7 Zb B A B 1 A BEH KOV o 2 TR PR BB SR X B A FE b . A OB A B, FRATAR A
FURIE 4.0 mmol - L7, BEZREWKE 0.5 mmol - L7, #REIKIE 1.0 mmol - L™ & 54 A F AT A A4 2 A1
T R A

KW R 2> YA B 320 WOBCEE 1 s A28 b 0 0 38 B B 8k WU, o B S 0
HE R KRR T A I R R G 3 KT B R T RS L A% R AR T it R A R AN [ SR A A A
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B A AR AR AR B, il A k6 ABMHZREZE=KFEZRAKER
ZERNEIARF TR A Y i) B W Table 6 Results of N, P, K three factors and three levels Orthogonal Test
R SEBEGEAR I, B FKF B A& Sex N 5 c B e R
INZE Triticum aestivum B A= ¥ 50 A1 1 i (g ) e’
BlORBOKTAR e, T Y a R A : : : : 1839 1699828
B s R R A R, T 2 ! 2 2 1592 1466336
P TR RS P 0 S T B ARG 3k A i v 3 ! 3 3 1.631 1507.88
RIMLE R, HERZWIE NI, 4 2 1 2 3512 1757733
SCAETMEAR . AR a2 5 2 2 3 1.613 1 525.783
K, BEAFEKFELL 3.0 mmol- L B, A 6 2 3 1 1.540 1293.423
Wi i RBUCA TR R 7 3 1 3 1.487 1 482.143

KECHEPHEH EK Zea mays R 8 3 2 1 2.164 1512433
KA 100 wmol - L B A Kl R i K, Bl 9 3 3 ) 3188 | 723.148
K BE W TP BE KT BRI, R ARG B ) LKL S0 6857 s 564

WOE RS I, A AR REAR, IR 205 MK 6665 <370 5200
RIBER WAL, H iz, RN ks es 6350 gy Ko 18s86
BRBEREAR ; W R, S ek E, &
P g e R 02 AR, R BB
RO B8, AR R o AR A AE MKl 4634263 4899704 4 465.684
A REZ 3, A 1.0 mmol - L H K2 4576939 4504771 4947437
MNAPT R, XMAETERD KR Oryza K3 4717724 4504451 4515805
satwa*VERFE TR R B3, R 140.785  19.680  481.753
FRATTAE B R S I B [ A % BB %5 B0 R
Fh e A SIS AR — BB, X5 AR A AR S BT K e 4 i A [ ZE AR X A R OK R T R B —
B}, TR SR T, MHAR, BER . HE4550 4.0, 0.5 F 1.0 mmol - L 4058 F A A #EHI K
A, AR RIS A A RN, X AT RE RS SR T A U R A AR A G ARSI I R
AR A, B, PR AR, R BMKIGIR R @S WP IR E . BXFT pHAE W A RN
GEHAE WA R, AP0,

R 1.757 1.487 3.562

K =13928.930

S H 30K .
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