TR SR, 2025, 34(5) ; 23-32

Journal of Plant Resources and Environment

AN Te) il 2 05 XA B S 2% 9 R T 2k Tl £ 5%
A A JoORT 8 75 5 % AR K B R i

EOZE, BT, A, B, BT, 1 B, AT
(1. T35 T EB B O FE B (R s P L el ) YT 0548 A A 9 DR 5 R FH B 5 SE I 3, Y95 A At 210014,
2. AW AW REIT R BERARAR, 1195 ER W 222042)

FEEE ;385 AR SRR T AN [ BAGSR U5 B 0 T 3 3 45 A Y (Populus spp. ) B4 5 X M 5 il 1 38 AL 1 5
V4R 5% ( Kosteletzkya virginica (Linn.) C. Presl ex A. Gray ) AE K AR, 2550 WoR . 500 BEAH EE |, 400 ~ 700 °C il
B B AR = T IR A ML S A A A R o i BRI T R R R RS A S =, [
—FHEHEA (10 C - min™) T, 5 AL, 500 C il AR SR 5 3 (P<0.05) e 1 iF I AR 25 i bk g L 1
BT BT AR BT ST R AR R AR i AR o B R SRR b F i SR 2 53.8% .102.8%
88.9% .98.1% .8.7% \27.4% .59.5% , W4 2 A K A At HERICR e i 3 HAUOR: 600 1 700 °C 1 98 1A B 2% ¢,
1,700 °C il 25 BB A 5% A T A R T AR 52 A2 455 300 °C il & A R 45 e il T g I R 2 I AR K, 18 TR
(10 C » min™") PR FHE (30~50 C - min™") Tl 25 AU B S5 e TG B TR AR 35 TR AR R MBI 251
B R RTE ART RE B T RS LI pH [ A YUR & & AR AR R B AR R W i
F (P<0.01) IEAHDG, M5 e p S 3 S 0 25 SR OG o I AS 2% 0 1) A R iR B2 AR P B 46 1 52 0 35 ¥ ik - 8
Y BRAL A BT R i A 25 I A G, FOh R T R R N 1, 25 G AP S5 R R R 2% ok E Bl R R
BRA:HKFREE H A 75 43 A0 B xor 2k i 1) i 32 58 77, AR VR A 25 AR 4 3 500 °C .10 C « min™ il A5 A A
AL S 1 %o 1 i 2 AR A A AR HERBOR Bl

KA AR Thl e AR g AT o LR

hESHS . Q945.1; S888.5; S792.11 XHRERE: A XEHRS: 1674-7895(2025)05-0023-10
DOI: 10.3969/].issn.1674-7895.2025.05.03

Effects of poplar ( Populus spp.) branch biochar prepared with different methods on physical and
chemical properties of coastal saline-alkali soil and growth of Kosteletzkya virginica JIA Mingyun',
CHEN Xinyu', LIU Zhuangzhuang', HOU Zhaoqgi', LIU Yanshuang’, LIU Lei*, YU ,]inpingl’®
[ 1. Jiangsu Key Laboratory for Conservation and Utilization of Plant Resources, Institute of Botany,
Jiangsu Province and Chinese Academy of Sciences ( Nanjing Botanical Garden Mem. Sun Yat-Sen) ,
Nanjing 210014, China; 2. Lianyungang Golden Coast Development and Construction Co., Lid.,
Lianyungang 222042, China], J. Plant Resour. & Environ., 2025, 34(5) : 23-32

Abstract: The effects of poplar ( Populus spp.) branch biochar prepared at different pyrolysis
temperatures and heating rates on physical and chemical properties of coastal saline-alkali soil and growth
of Kosteletzkya virginica (Linn.) C. Presl ex A. Gray were investigated by using pot experiments. The
results show that compared with the control, poplar branch biochar prepared at 400—700 °C increase the
contents of organic matter, ammonium nitrogen, available phosphorus, and available potassium in coastal
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saline-alkali soil, while reducing soil electric conductivity and nitrate nitrogen content. Under the same
heating rate (10 °C
significantly (P<0.05) promotes height, above-ground part dry mass, root dry mass, total dry mass,

- min"'), compared with the control, poplar branch biochar prepared at 500 °C

chlorophyll relative content, chlorophyll @ content, and chlorophyll b content of K. wirginica, and the
increase amplitudes are 53.8% , 102.8%, 88.9%, 98.1%, 8.7%, 27.4%, and 59.5%, respectively,
demonstrating the best growth-promoting effect on K. wirginica; followed by poplar branch biochar
prepared at 600 and 700 °C , among which, poplar branch biochar prepared at 700 °C is more beneficial
for root growth; poplar branch biochar prepared at 300 “C inhibits the growth of K. wvirginica. Poplar
branch biochar prepared at slow heating rate (10 °C - min™') is more beneficial for dry mass
accumulation of K. virginica than those prepared at fast heating rate (30—-50 °C + min™'). Height, above-
ground part dry mass, root dry mass, and total dry mass of K. wvirginica show significant or extremely
significant ( P < 0.01) positive correlations with soil pH value, organic matter content, available
phosphorus content, and available potassium content, but show extremely significant negative correlations
with soil electric conductivity. Both pyrolysis temperature and heating rate of poplar branch biochar can
influence the physical and chemical properties of coastal saline-alkali soil and growth of K. wirginica,
among which pyrolysis temperature is the dominant efffect factor. The comprehensive research results
suggest that the poplar branch biochar primarily promotes K. virginica growth by improving the rhizosphere
environment, enhancing plant nutrient supply, and increasing salt stress tolerance, among which, poplar
branch biochar prepared at 500 °C and 10 °C - min~' exhibits the best growth-promoting effects on K.
virginica.

Key words: poplar ( Populus spp.) branch biochar; saline-alkali soil; Kosteleizkya virginica (Linn.) C.
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Presl ex A. Gray; preparation method; soil physical and chemical property
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Table 1 Effects of poplar ( Populus spp.) branch biochar prepared with different methods on saline-alkali soil physical and chemical properties

(X=SD)V
£ & Content
b=l ~ M=87 2 e sl T el 7S
AR C o THIRE R/ oH i (nS-em™)  fHLR _— A s/ R/
Pyrolysis ~ (°C + min™") S L/ SR/ -1 -1 -1
§ . pH value Electric « ke . kel (mg - kg™) (mg - kg™) (mg - kg™)
temperature ~ Heating rate .. (g-kg) (mg - kg™) A : Availabl Availabl
conductivity Organic matter  Nitrate nitro; mmonium varable varlable
< gen . .
nitrogen phosphorus potassium
CK CK 8.68+0.03bc 2.69+0.36a 2.94+0.31e 1.30+0.08a 2.96+0.12b 27.49+2.86b  273.00+11.13b
300 10 8.65+0.08¢ 2.34+0.42ab 7.99+1.39d 0.69+0.06d 3.59+0.17b 33.05+5.32ab  300.70+80.65b
400 10 8.63+0.09¢ 1.80+0.16cd  24.53+2.88¢ 0.69+0.26d 3.64+0.27b 31.01+1.81ab 528.00+£66.30a
400 30 8.61+0.09¢ 2.36+0.18a 25.36+3.94¢ 0.77+0.12¢d 3.74£0.57ab  35.78+2.33ab 518.00+11.53a
400 50 8.71+0.06bc 1.90+£0.08bc  25.11%4.54¢ 1.07+0.04abec  3.73+0.45ab  28.92+2.33ab 497.00+70.15a
500 10 8.84+0.03ab 1.21+0.25¢ 37.28+1.75ab 0.92+0.22bed  4.50+0.18a 36.31+8.0la  527.67+59.05a
600 10 8.83+0.14ab 1.44+0.25de  40.69+3.80a 0.98+0.34abed  3.36+0.80b 35.00+4.63ab 536.67+35.23a
700 10 8.93+0.13a 1.14+0.08e 34.15+1.30b 1.16+0.08ab 3.26+0.58b 35.96+3.95ab 550.00+97.04a

D CK: XF18 The control. [F%1H AR /NG 7R 255 53 (P<0.05) Different lowercases in the same column indicate the significant differences

(P<0.05).
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Table 2 Effects of poplar ( Populus spp.) branch biochar prepared with different methods on the growth of Kosteletzkya virginica ( Linn.) C.

Presl ex A. Gray (X+SD) !

FJift/g  Dry mass T/ (mg - ¢g™')  Content
v/ PR/ cm ’ 2 UL L

VO mint)  Height gl it Rootshoot O SPAD g, g
pﬁ: Root Total ratio Chlorophyll @ Chlorophyll b

CK CK 15.2320.15d  3.90+0.20cd  1.80+0.20c  5.71+0.39cd  0.46+0.03ab 31.99+1.09bc  1.06+0.11bc  0.37+0.09bc
300 10 13.53£0.78¢  2.72+0.38d  0.91x0.08¢  3.63:0.46e  0.33x0.02c  29.64x0.69d  0.82+0.07d  0.18+0.06d
400 10 16.73£0.42c  4.71£0.79c  2.010.20c  6.71x0.99c  0.43x0.03b  32.05:1.19bc  1.07+0.12bc  0.3820.09hc
400 30 14.80+0.75de  3.83+0.75cd  1.57%0.23cd  5.40+0.98cde 0.41x0.03b  31.37+0.86bed 1.00+0.09hed 0.32+0.07bed
400 50 14.0320.31de  3.27+0.60d  1.34x0.30de  4.61+0.90de 0.41+0.02b  30.230.55cd  0.88+0.06cd  0.23+0.04cd
500 10 23.43£0.15a  7.91%1.19a  3.40:0.34a 11.31x1.53a  0.43£0.02b 34.77£1.39a  1.35:0.14a  0.59:0.11a
600 10 19.57£0.87b  6.23£1.05b  2.81x0.28b  9.04x1.33b  0.45+0.03ab 32.61x1.45b  1.13:0.15b  0.42:0.12b
700 10 20.20£1.87b  6.130.68b  3.00+0.31ab  9.14+0.93b  0.49+0.04a  31.901.07bc  1.05+0.11bc  0.36£0.09hc

Dy, $HIELEE Pyrolysis temperature; v; FIHE#E R Heating rate; SPAD; M4t HIX} & 48 Chlorophyll relative content; CK: XtH& The control. [@]31]H
RIA B /ING FhE R 22 5 1 3 (P<0.05) Different lowercases in the same column indicate the significant differences (P<0.05).

*®3 BR\EERKIERS T EEBAIEREAEXEY

Table 3 Correlations between growth indexes of Kosteletzkya virginica (Linn.) C. Presl ex A. Gray and soil physical and chemical indexes

MK ZEL  Correlation coefficient

AR FE DR 5 APBIE R BEAASE EKSASE ARERSE ESEEE
Growth index pH {8 Electri Organic Nitrate Ammonium Available Available

pH value ceme matter nitrogen nitrogen phosphorus potassium

conductivity
content content content content content

FRi= Height 0.650 = —0.780 0.716 = 0.121 0.296 0.395 0.505 =
i F BT B Dry mass of above-ground part 0.661 = —0.679 0.732 = 0.239 0.353 0.510 * 0.555 #3*
HF it Root dry mass 0.718 s —0.721 s 0.734 s 0.300 0.245 0.454 = 0.567 =
BT i Total dry mass 0.684 = —0.697 = 0.738 == 0.260 0.320 0.495 = 0.563 =
H5E L Root-shoot ratio 0.429 = -0.420 = 0.349 0.376 -0.258 -0.025 0.332
4R Z AR & & Chlorophyll relative content 0.250 -0.495 * 0.451 = -0.025 0.127 0.130 0.310
4% 2 a ¥ Chlorophyll a content 0.239 -0.495 = 0.453 = -0.370 0.130 0.124 0.312
42 b & Chlorophyll b content 0.255 —-0.494 = 0.452 = -0.200 0.135 0.129 0.313

D%, P<0.05; % ; P<0.01.
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Table 4 Results of one-way ANOVA for effects of pyrolysis
temperature and heating rate on soil physical and chemical properties
and growth of Kosteletzkya virginica (Linn.) C. Presl ex A. Gray"!

AR Fh A

b Pyrolysis temperature Heating rate
Index F {E P {E F {ﬁ P {E

F value P value F value P value
pH 5.048 0.017 1.414 0.314
EC 10.837 0.001 12.038 0.008
w, 88.360 0.000 0.037 0.964
w, 2.533 0.106 4.330 0.069
w3 3.237 0.060 0.049 0.952
wy 0.555 0.700 7.873 0.021
ws 6.658 0.007 0.238 0.795
h 41.369 0.000 20.825 0.002
m 15.027 0.000 3.041 0.122
m, 44.822 0.000 5.617 0.042
m, 20.798 0.000 3.695 0.090
R 10.667 0.001 0.541 0.608
SPAD 7.128 0.006 3.063 0.121
Whla 7.912 0.004 3.054 0.120
Wy 6.843 0.012 3.062 0.121

D pH: pH {f pH value; EC; L5 Electric conductivity; w, ; A HLFR
it Organic matter content; w,: fif & % & & Nitrate nitrogen
content; ws : EEAAE S B Ammonium nitrogen content; w, : A R
2 Available phosphorus content; ws : S BER A Available
potassium content. h: e Height; m, : B 1 =< Dry mass of
above-ground part; m,: A T it Root dry mass; my: AT i
Total dry mass; R: MR L Root-shoot ratio; SPAD; M-Z% Z A%t &
8 Chlorophyll relative content; wgy,, : "4¢% a ¥ & Chlorophyll a
content; weyy, : MERE b F it Chlorophyll b content.

3 i fagia

3.1 G SRR xS AR - IR A 1 R RS S i

488 pH AR M - ek RS R A AR
SRR E R B A B AL A RN I ) S R R
WALl A B2 4 i 5 i - 98 fe IR 00 A T AR AR
Su 2B IT KB, A R 0 SRR R TR A A T B
pH {251 E Bl + 4 pH {F A8 1k it 2 1 5K
M5, it A 5 SRR AE P ik 25 512 + 4% pH (BT
Jiti, AT IR T 400 °C 8 T 600 °C il % i £ 4
IRAEREAK 49 pH E, Tt FH A IR B2 400 ~ 600 °C il
A e T 30 - HE pH (B T = i R B /N T
pH 7.6 B4 9 1 o] B#AR 1338 pH AL, 7t FH 1 B8
T pH 9.0 WA W B+ 58 pH [EF- &, A5
RIL,JA—THEH A (10 °C - min™") T ,300 #1400 °C
il 8 A AZ AR ASE 2% A - 38 pHL RIS AT AR AT: (3 M 20531
N 0.3%K10.6%) , 1M 500 ~700 °C il 5 (45 4 5 7%
PET 4 pH H (BEIEN 1.7% ~2.9%) , 300 Fl
400 °C il £ AP 25 e B AR T 38 pH {H, X 7T A
SEH T IR S5 T MBS e R IS A TR IEA L
EAUEREM (40 -COOH , —OH ) 1) 53 2 3 [A4] W 1 432
B 0, ok HY 5 3P iy Na® & AR S84 )
Sl 3% pH {5 T, BEAb, Saifullah 25V Ak, +
e pH AR AR L, 32 22l Eh il 4+ R A= ) ¢ pH (H 1Y
ZESHPLSE 300 1400 °C il 5 (AR A S 1) pH A
39k pH 5.65 1 pH 7.13"" | ek T + 35 i %)
f pH {E (pH 9.17) , X I BEJZIX 2 A 1y o il A% [
35 pH (E 8 X — B A IR v 2 500 ~
700 °C, ¥ W B 2% e 1 K 4 & s 3G, pH (H T
(pH 8.83% pH 9.72) "' B H: = H T w1 4h pH
., BN, BEIAEEE TR 2 500~ 700 °C AW AL 5%
HAE 1 622 em™ (C=0) FfFUT AT A1 't i W 1Ac 06 5 J3
BEAIC Wbk A SR RB A R BE RIS ) & BRI,
Xf 4 Ca™ Mg™ S5 1 BH B 0 W B BB 7 B A, T
A | A gm0

REAR -3 m] s 5 i DB AR ) e 2 3 i b
MR MIEAHPR, HS30E R ek i - 4549 F 44
o X 4 AR L G i) O Y — S T AR R AR
Su 25 AR FT S R < it FHVED R A AR B
FEE A ) 25 0 A B i 8 08 £ e 1 0 fRL SR BRI
7.4% (391 ; Chaganti %5 FOBFFE 245 R R . 5K
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%) - 8 AH LE , A A ) e AL B el Eh - I v R iR 4
WL L T3 AR 849 5 Mao 251 3 o 4% 92 50 K 0
Jiti 7S ( Prunus armeniaca Linn.) 7242 49 7% i 38 0 +
e SR P AR T 19.23% ; Zhou %54 5 1t [H i) 52
95 %2 Bt FH 5 KA FF A W o S 35 PR AR R A 4 e L
R AN T A W A 2% o fof Y 98 R il - 4 v -
REERT 12.3%~57.6%, XA e 54 Y BA B
() L R T RN FLBR AT OC . A=W o 1 e L 3 i AR RN L
250 PR A R AL B RE AN S K, DT s R 4 B A
PO HR R P Na® 2R 0 B T i
PP FH sl AL BT e W BT A e, DT A1 - 3
WP b e g

A LT AR ] 20 h B SV IR AL
AR BN TFZ—, Bk S , LR
Sif, T A A W A v A B ) ELRE A G TR AR
A LB ) T R A - 48 o JCHLBR AN A ik
FTE AT AT R T el A LA & Y
Al-Wabel 2510 % 9 600 °C 1 45 (4 A b 5% LE A FF 2%
fRasE ME i , B R i SRR B A7, T Yuan 450
KW, IRAYTELE TN ORI RO A Wy o B T3k el 3
PURBISCR T B 225 R & 7 2 A 4% ¢
AR S EIRE T 1.7~ 12.8 £%, HAER —T+
TR (10 C - min™) T, H A LT & Rl & i
L T e A L TR o 600 °C il 4 B AR
FIRAC TR LA DL & B, X AT BE S S TR A
fiff T FRE 1 £ B A AR A 4% e i B AL BRI AE TR S A
5, IR E T AR 2 B 95 A AR FE B 5 R
SEVESRE Y SR S T IR 4 W LA
SEHUAEST SRR R LIRS ES . A,
Ehod A2 £ €17 SO T NP 3
G IR T A W A, SR SRR R
CL A IR FE 25 S 1 2 0 L i FH A= 0 3¢ T 42 v 8 BT T
BT AT R AR | A RS SR R Rt
BRI 2R D) A RS NP A K S EFI0R i
AR AR R i, AR A KT 3R
51 32) AW RERS 3 i X IR I E R RE ), wd b
FRATROMRIE 5 3) A5 W ¢ R 05 VA0 IR W R T A5 4, 12
EE IR 5 Ak, TR i 3R e sk L 5t
HAEG it PR A S5 e B i T - S AN L A R
SRR i, R AR R P SR B RO R
Bl ISR LA, i A R S AR R AR T
AR E EE THESAS R, ZRLR 54

Pyl 1 e A R AL R AR AE R, B R S A A
K THEBE R (10 °C « min™') T, BEHA IR
(T, AR A A% 2 A L i 8 170 7 2 AU S A5
FE AR BT X SRR A B AR
SR AR A B BRI, RIS AR
H R AR 4 FTF(300~500 °C) J& T [ (600 ~
700 C) B2 AL, X Beg R RN A S A
ASCRE Wi R ok 3% 0 % T HLBE R 45 5% 20 1A R
P, H,500 °C il # B A7 B4 A 25 2 0] 1 HE i 25 A
AR AR TIRCR e i, AR, M PRRE KT
500 °C i, A= ¥ ¢ 3 T E R AT Bl it 3 T e i s /b, B
FER | O B 25 R W B AR B BE R B [
B, A= e B K 43 RN pH B T, K 43 v R e
&8 (40 Ca Mg) & i HE I LGRS 08, 5 5 o] i 1
TR ER 45 5 I8 JSUME VA 1 1) W90 1R 5 TR B S 1 UL
P XIEFFECT 600~700 °C il £ 1A R
SRR B A 338 v i 2SRRI AW 75 ) R R
3.2 R ERIEREREE KNI

TR IR 25 SRR 25 B ( Malvaceae ) Z24F A= Tiif £h 28 5%
Y, 2l P BORAR F K B T X R A R b A
LT 107 6 B PR 81 Zheng 517 F 57 45 2R
7R it FHAE A (Arachis hypogaea Linn.) 57649 1% GE W%
PRI R ZE AR IR I SRR R I P A, AR
TR L RS TE PR T B0 1.74% 3 b AR K
HAS AT 25 75 3K 04 B A 2 i X i T i 2 A
S ATE] . Horr 300 °C (10 °C -+ min™ il % A A B
R 2R R AL PREH AR T R B R SR AR R L T BT R (b
BRSO R R TR S TR MRGE L AR
FARS S AR R o S AR b SR I TR
EEM A, XA RE R th TR ) & 1 A= W ok 52
LAk Bk B B R VA LY (AN 2 (BESS ) X T
R AR AE TN L 500 °C 10 C - min”!
1l B B PR A 25 X B EE R 25 AR A O HEICR B i
Hobrsr TR MRS R SR o T8
LR b AEE TR IRAILA AL AL, PhEY R B
FEAERRW 500 °C i £ 17 B A 25 e e L v LB
A B pH {E A BRI T, REAE A A2 E % 70 1Y 22
B, BEMAE SR AR

IR PR A T A1, TP T o 3 52 e A ) A 2% ¢ g B
AV, T PR T A 28 A A R [ R S, ) —
PFIREE (400 °C) T TR (10 °C - min™") il %
AR AR ASE 2% B Ak B 0 Y A 25 1) 1 o o ) A8 g TR



30 N7/ I AR SRS A

934 %

IR (30~50 C - min") i 5 A A 5% B AL B
XA REAE TR THEA R T LR 4E R A P i,
IR ALBREE R TP E T HiE AT RE T BUMAL IR FE, A
SN TR A RO

Liang %% % 90 Y I 7% 25 [ Phragmites australis
(Cav.) Trin. Ex Steud. ) s A] FEARAE 4T Na* M,
I FEAR el S R AR R AE K, Buss
SRV AR AR 3 g R e A 6 TR 3R A (P
K) B A1 2 3 1 5 7 L% 38 W38 B it Az PR, Al
SERSUI AR s PR AR R KR Na® (I,
BESRAEYOCEAE N, S R R R ) P2 A AR
K, AHREGERSCAMIEIDL, Pearson FIEAE 51
Praf R BRI IE AR T R HRE L A
Ra TRMMNEER b FRES LERPRERTE
(P<0.01) 887 (P<0.05) HuAH G, KU i #h 315 5
BB EMIA S TR | MR R A KO
WA T, SR TR AR R o & REAI 4
R b i 5 I AR B A,
R LA LTS BT AR R A e HEAE TR
B3, WBEMZER R TS R
Wt B E IEAR DG, AT R S A 2 5B B
TR HCTY Na® B3 A OG0 MU 2R T
5 A A RO R W ARG TR AR 25 A AR K
FEbR S TN S AR S B T0 0 A e,
KW N P FR TR R 38 DL R AR AR A AR D T Y 51
BRI/, 2252 R AE R 0 45 1R (150 0
300 mmol « L™ NaCl) , {5 7 58 0f 0 & 1Y 75 24 4 [
ik, HIEMESEATEMESEA S 5BRERMEER
TCRFARTENE , n] B A S S i b R X I
AR S AT MR R AR e i 1235 pH
(EL/INIREBE T a7, AEL I O o ¥ 5 i 25 A K 7™ A= 17 T 52
Wi, 3 R E -5 ¥ € R € A9 i pH(ELTH 52 A FR (pH 8.0
Z pH 9.0 FAIER AR F X, 25 1, HEM R
RS HAE I W T A 28 AR AL 22 1) B TR
SN e R RV IND e 7y = e we = S W I ES ) i
AE;2) g Eh o ks, AR s vl 3 30 AR B 1
SR I3t 5 3 ) W T 45 b B SR o A i B A AR
i AR AR IR A L2 BE ) 5 4) PR T I A 2R A B
R AR A SRR TR
33 #ig

25 LR AN [ B s AR T o 3 1) 5 1) A
LA 3¢ 34 B S W V5 1 i - 98 1) A P Jo B e U 4

AR o IR L R R R R, 500 °C il
AR 25 ok 7E - 38 AL 3 el R RN AR 0 4 28
TR B B A, & 600 F1 700 °C il 25 1 4 A A 4%
7%, 1M 300 C il 25 I AZ R B i 1 i 25 1 A
KB #E TR (10 °C - min™") o THIE (30 ~
50 °C - min™") il A PRI L 2% < B A ) il Ve A 25
TR MR, R Skl i RIS e R R
i A AR 805 4 i, SR AR B A K AR
PE1E TR IR S LR AN R e T A2 B8 g, 1T A
PR R SE M AR AR AR B — 2 1
AR S, 5 A AR A) 25 55 K, B2 K 80N PE A
FHRAAR ] FH A8 ) L, BRI T R A3 F P S 5k
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