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Abstract: [Objective] This study aimed to explore the effects of the coupling of different biochar application depths and

cropping patterns on the soil carbon pool and crop yield. [Method] A long-term stationary experiment established in 2019
was adopted, with cropping pattern as the main plot and biochar application method as the subplot. Three cropping patterns
were designed: soybean-maize rotation (SM), continuous soybean cropping (S), and continuous maize cropping (M). Three
treatments were set up: biochar mixed application at 0-20 cm (B1), biochar mixed application at 0-40 cm (B2), and no
biochar application (CK). Soil samples were collected from the 0-20 cm and 20-40 cm soil layers at the crop maturity stage in
2023, and the soil carbon fractions, humus components, and crop yield were determined. [Result] The results showed that:
the contents of soil carbon fractions (e.g., soil organic matter (SOM) and microbial biomass carbon (MBC)) in the rotation
system were significantly higher than those in continuous cropping systems, and the SOM content under continuous soybean
cropping was significantly higher than that under continuous maize cropping. The application of biochar at 4 500 kg-hm™
had no significant effect on SOM content in the 0-20 cm soil layer, but it increased the activity of MBC in the 0-20 cm soil
layer (by 11.3%-33.7%), optimized humus properties (humic acid (HA) content increased by 6.7%-25.7% while fulvic acid
(FA) content decreased by 0.4%-22.5%). This treatment also improved crop yield (soybean yield increased by 24.2%-32.4%
and maize yield increased by 13.0%-24.3%). Under the synergistic effect of rotation and biochar application, MBC content
increased by 22.8%-33.7%, dissolved organic carbon (DOC) content increased by 17.6%-31.1%, readily oxidizable organic
carbon (ROC) content increased by 14.9%-26.6%, HA content increased by 14.5%, FA content increased by 11.8%-15.5%,
and the humus quality index (PQ) increased by 11.7%-17.4%. [ Conclusion] The coupling of biochar application and crop
rotation is beneficial for improving the soil carbon pool, enhancing carbon activity, optimizing humus properties, and
increasing crop yield. This practice is expected to play an important role in future agricultural production and soil
environment improvement.
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RIGT 2023 A R AL ARV K A 920 S o) Fedth (R RYT AR WA /RIETT, FABCT R, 45° 767 N,
126° 90’ E) FFfE, ZIXBUJgiR i KiGithz= )k, Jofa A 130~150d, &FEKiL 44 H, HF
2~3 /M H, FFERIR 3.6°C, 4EFE/KE 500~600 mm. I X A B A, 2019 4EHIEAIGA AL
Fang 1 s
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Tablel The basic properties of soil
S S
) OM/(gkg™) EC/(uS-cm™) pH AN/(mgkg?) AP/(mgkg?) AK/(mgkg?)
Soil type
40 29.70 65.00 6.85 103.0 21.10 170.0

. OM: BHLF; EC: HSZ, AN: Bifi%; AP: BB, AK: #%4F. Note: OM: Organic matter; EC: Electrical conductivity; AN:
Alkaline hydrolyzable nitrogen; AP: Available phosphorus; AK: Available potassium. (DBlack soil.

BRSO EU  2h Fm  iR “ JBIT 357, ORIE ) AR I S R A e
3357, BIfia B DCRAAE P SbR. SRR A B I T e AR A IR AR, PAERFEAT YR
B AE 400 CHRESM N RMREIE GZIREE T fl# B AEV BUR S BB s A e 5 IR BEsal 71D
FOCHEME W R pH9.57, A AL 670 g-kg™t, A 68.1 mg-kgt, AR 1.01 mg-kg?, THAHH 34.3
mg-kg.
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1.4 HIELLIE

IR RIR A 3 IRE I P I E AR R KR, B Excel 2010 4 FXIG X4, R H SPSS
27.0 B> B Ak 34T B R K05 2 041 (One-way ANOVA) , i 2 /K P 5E A 0.05, i F i/ i
755 (LSD) #HT WA MEATSS, Origin 2021 {E K.
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2.1 EYFIRSAEMEER TIEEV RN

WK L s, 3AFES 44 (2023 4F) , HEEAVLUR (SOM) EERIWANEERIE (SM) & T
KEHEE (S« FXKIEE (M), £E (0~20cm) EIAN: SM>S>M, EE (20~40cm) : SM
>M>S, FEAREZARPIER, 0~40 cm #FZ hFE R 1% P<0.01, FREAFEA T ST SOM
SEPWREE. BATNS, BTN 2023 4 K S E%/F 0~20 cm )2 SOM & &5, H
I K GIENE R AV R K 0~20 cm JRMEALFE (SB1) BK G IENE FASHEAE YR = AL (SCKD 1Y
SOM &1 20.5%.
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W SCK: KEEMEARIEMFR, SBL: KEEMETEMFR 0~20 cm i, SB2: KGHEMEFAMFR 0~40 cm JRIt; MCK: &
KIEENAEYI TR, MBL: TREMETADFR 0~20 cm i, MB2: T KEETAEY R 0~40 cm iRjti; SMCK: K& - FoREAEAR
WEAEYIT R, SMBL: K& - FoRE/ETAMFR 0~20 cm i, SMB2: K& - T REAETAEYWFR 0~40 cm ikjii; “C. D. CXD”
T BRS04, C: M, D: AEVIFURMFIRE, CXD: MM AW R R R E S BAEH, “*” Rosud 1G5
FE (P<0.05) , “**” RRMWEGERAWEE (P<0.01) , “NS” RARXHEEXNLERTHM . AF/NG JECFRERIRE — R 75 U8
[ A= 5 e b 3R] 22 S B B B 35 7K F (P<<0.05) ; ANFR G 98 S0 BRE RIS HRBR AL MU (RIS R AN R R A 5 8] 19 22 ik B 8 K (P
<0.05). F I+ Note: SCK: Continuous soybean cropping without biochar application, SB1: Continuous soybean cropping with biochar mixed into the
0-20 cm plough layer, SB2: Continuous soybean cropping with biochar mixed into the 0-40 cm plough layer; MCK: Continuous maize cropping
without biochar application, MB1: Continuous maize cropping with biochar mixed into the 0-20 cm plough layer, MB2: Continuous maize cropping

with biochar mixed into the 0-40 cm plough layer; SMCK: Soybean-maize rotation without biochar application, SMB1: Soybean-maize rotation with
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biochar mixed into the 0-20 cm plough layer, SMB2: Soybean-maize rotation with biochar mixed into the 0-40 cm plough layer. C, D and CXD are

for the analysis of inter-subject effects, where C: Cropping pattern, D: Biochar application depth, C X D: Interaction between cropping pattern and
biochar application depth. "*" indicates a significant effect on the results (P<<0.05), "**" indicates an extremely significant effect (P<<0.01), and "NS"
indicates no significant effect of the factor on the results. Different lowercase letters indicate significant differences among different biochar treatments
under the same cropping pattern (P<<0.05); different uppercase letters indicate significant differences among different cropping patterns with the
effect of biochar excluded (P<<0.05). The same below.
P 1 AR BOR  AN [E) AR B 3 A BT B s

Fig.1 Effects of biochar on soil organic matter content under different treatments
2.2 £ BURS A EIHMHER R BRLE 7Y B S0
2.2.1 HEWBHRAA FI R A AR A M BRI dnlEl 2 P, Mo A R EUR, R
EYEYERR (MBC) & & 0~20 cm A1 20~40 cm #EZRIA: SM>M>S. FAKEANEoR, Fife
B (C)  AEMTURMEFITRE (D) X i 0~40 cm BHZE MBC S22 (P<<0.05) , Wi#ZH.
T CXD XKz 0~20 cm #2540 52 (P<<0.05) o A=) e s % 2% 0~20 cm A 20~40 cm
4% MBC S BACRANF . TERJZ 0~20 cm v, KEIEAERCAEDIFR 20~40 cm iRjE (SB2) i SCK
L% MBC 5 27.0%, FOKIEERLIGEAEY PR 0~20 cm /bwi@ (MBL)  FKIEAFRL L o %
0~40 cm ¥Rt (MB2) BT AR EAEA B £ Bi% (MCK) #2 1% +3% MBC & & 11.3%. 12.4%, SMBL.
SMB2 % SMCK #5513 MBC & 30.6%. 33.7%-. rbkF' 20~40 cm BH/=H, (X SMB2 # SMCK
L MBC & 22.8%, HARTTEELI.

20 .,

210 -
- ~ae 0-20 em C: 0-40
o . D*
w180 b cupes A 5 180 - CxD:NS A
a
a T a
S0 = F B ab
2
a0 L L
00 | L
b
®Z 60l b
2 30 g 30
b Z
0 0
SCK  SBI  SB2 \m\ \Iljl MB2 SMCK SMBI SMB2 SCK  SBI  SB2 MCK MBI MB2 SMCK SMBI SMB2

4L 7 Treatm

B 2 A R 0 AN [RI AR BT S A R BT S
Fig.2 Effects of biochar on microbial biomass carbon content under different treatments

2.2.2 TR AN [FMOAE AR A LI nT I A AL sz Wi 3 P, PP SR beA, RE LI
ANAEMEA AU (DOC) SEERIN: SM>M>S, #Z+3EF DOC SEEH N SM KT MATS,
FARE RN R, C. D BLAMEZE L HAEH CXD WA T3 (P<0.01) . AEW AR 0~20 cm
%#F 13 DOC HEHH#REEM. 78 0~20 cm K215, SB1. SB2 4b#E 1% DOC % &% SCK

3 $E R 22.5%-. 32.5%, SMB1. SMB2 % SMCK 437l # 30.2%- 31.1%, MB1 % MCK #2 & 12.5%.
H5RZE A, PRI E S = M.SM 13 DOC & &, BRI MBL 8 MCK #25 10.4%,
SMB1. SMB2 #; SMCK 4 5l 5 20.4%. 17.6%.
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Fig.3 Effects of biochar on dissolved organic carbon content under different treatments
2.2.3 AW B A R R A X 4 5 A AR i 4 o, MRERCCIE EEEL,  0~40 em
B G EASH N (ROC) FRHIRIN: SM>M. C. D KW#H 3 HAERN 58S & &
A EEFM (P<0.01) . £ 0~20cm +JZ, SB1 4#H +# ROC % &4k SCK # 36.4%; SMBL,
SMB2 # SMCK #i& i i 26.6%. 26.2%. 7E 20~40 cm 1/, SB1. SB2 % SCK 43 il i 1 22.4%. 48.5%,

e e ——
SMB1. SMB2 # SMCK 7} 7ll#Z & 14.9%. 26.4%.

60 - 0T

" o 0-20 cm = C:** 20-40 cm
& D:* wo | D

< 50| €D = 50 | CxD**

2 5

E AB A -] A

S i § B A

z40 a B & ogdof a

E b i s b i 1

2 5 8 ‘

g30 a ) D Ewr . ab b

B
2 o8 ]
=0 L 2 20k
= §41 3 F 20

:

=10 =10

& ®SeK sBI  SB2 MCK MBI MB2 SMCK SMBI SMB2 2 ""SCK sl SB2 MCK MBI MB2 SMCK SMBI SMB2

4bFE Treatment 4k F Treatment

4 IR AN R AR F R 338 5 A A LR & B R R
Fig.4 Effects of biochar on readily oxidizable organic carbon content under different treatments

2.3 £ BRI A EIFERT IR R A A

FEMFR BL, B2 XWRJE Sy My SM =FiREE IR (HA) SRICRELW, ARENK
Z A8, RZEPIHBIR S BRI SM>S>M (R 2) .

LIRSS E R R AR, AR, REDERRESERIN: SM>M>
S (£2) . BRI, SxFHAHLL, SBL % SCK MR w HER &+ 12.7%, SMBL. SMB2 £
SMCK 73 I FA - 3 LR 5 5 15.5% 11.8%.

BRI ISR IR A, A RAERAR N A ELEL, B R EER S B E
A: SM>S>M, HEAARIL)y SB1 £ SCK 1 m 1R & 32.1%, HRELRERW (K2 .

LI PQ E AR TE HA+HFA LA, R RIANUE TG RFa bR . A FRE
X AR, REH PQERIN: SM>M>S (R2) . fERZLHEF, SBL# SCK #m K EiE
VE R 3 14 PQ 18 23.1%, SMB1. SMB2 # SMCK #2 & Kk 5 T K #AE 4% PQ {8 14.9%. 17.4%.

2 EMFRRINAEILIET 0~20 cm #HEEERAIFE

Table 2 Effects of biochar on humus in 0-20 cm topsoil under different treatments
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W ERAR S JE& 57 204> Humus component
.. B ER e
Treatment codes ) ﬁﬁﬁ_wﬁ Fulvic acid/ Humin/ PQ/%
Humic acid/(g-kg™)
(9-kg™) (9-kg™)
SCK 2.64+0.04a 2.49+0.07a 8.19+0.12b 51.48+0.38b
SB1 3.32+0.15a 1.93+0.17b 10.82+0.66a 63.37+1.67a
SB2 3.06+0.39%a 2.2240.16ab 9.13+0.56ab 57.51+5.03ab
MCK 2.59+0.15a 2.29+0.04a 7.88+0.28a 53.04+1.54a
MB1 2.47+0.04a 2.26+0.07a 7.05+0.17a 52.24+0.89a
MB2 2.55+0.25a 2.09+0.09a 7.57+0.29a 54.72+3.10a
SMCK 3.23+0.09a 2.89+0.11a 10.49+0.22a 52.79+1.52b
SMB1 3.61+0.11a 2.35+0.16b 10.98+0.80a 60.67+1.90a
SMB2 3.70+0.19a 2.26+0.03b 11.86+0.12a 61.97+0.99a
S B B B A
M B B C B
SM A A A A
I *x ok ok *
D NS ** NS **
CxD NS NS *x NS

I FSIAREVNE SRR R —FiE 75 5N A REY TR AL B A 2 7 ik B3 KF (P<<0.05) , ARIR B RER IR A 5
BREAI 5 AN F) R RS S ) 22 Sl R 2K -F (P<<0.05) 5 PQ: L3RRI bR, 9 HA/(HA+FA)KI T3 bt FIA). Note: Different lowercase
letters in the same column indicate significant differences among different biochar treatments under the same cropping pattern (P<0.05); Different

uppercase letters indicate significant differences among different cropping patterns after excluding the effect of biochar (P<0.05); PQ: Humus quality

index of soil, referring to the percentage of HA in the sum of HA and FA (PQ = HA/(HA+FA)). The same below.

5REAFERE, VTR EE BRAMHBRSELEEMN (K 3) . £IX)Z 20~40 cm
i, AR R SM ARG FLI, BAR N SMB2 5 SMCK 275 HA & & 14.5%. &2 HIHE &

ERIN SM KT S M. SMB1. SMB2 # SMCK #2& Kk 5 L k4 {F 3% PQ 14 11.7%. 16.1%.
AR 2 M HE, TR )2 IR K G T KR VR R 3% PQ T oK IEME.
% 3 YRR REIRE T 20~40 cm # 2 EIE RSN

Table 3 Effects of biochar on humus in 20-40 cm soil under different treatments

IS JEHE 5 414 Humus component
HAER wHEmR R
Treatment
Humic Fulvic acid/ Humin/ PQ/%
codes )
acid/(g-kg™) (9'kg™) (9'kg™)
SCK 2.59+0.15a 2.21+0.15a 8.95+0.47a 54.04+0.47a
SB1 3.02+0.30a 2.1440.19a 9.14+1.24a 58.30+4.48a
SB2 3.19+0.07a 1.97+0.36a 10.35+0.37a 62.38+3.63a
MCK 2.51+0.30a 2.37£0.52a 7.88+0.62a 52.23+5.10a
MB1 2.721+0.22a 2.04+0.24a 9.54+0.10a 57.17+4.80a
MB2 2.68+0.27a 2.36+0.38a 7.94+0.56a 53.43+6.64a
SMCK 3.15+0.09b 2.90+0.04a 10.68+0.88a 52.06+0.61b
SMB1 3.53+0.11ab 2.55%0.24a 10.09+0.16a 58.17+1.67a
SMB2 3.66+0.17a 2.39+0.09a 11.67+0.19a 60.46+2.04a
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S B A B A
M Cc A B A
SM A A A A
C ** NS ** NS
D * NS NS NS
CxD NS NS NS NS

2.4 EMFERSARMERERE =250

VTR KGR EER, SRR GEEM, IEREr R0 555 8.4%
(SMB1) . 9.1% (SMB2) ; AW R e /E K & R 8 & 15.0% (SMB2) , T [aK42 5 18.5%
(SMB2) , HRIEHFER 15.7% (SMBL) 5 AW wita FH T IEMEFI AR K & SRR ORI B b EE
ZIRE, R 12.1%~14.7% CHRARRIZD . 10.1%~18.1% (FHRIE) , RAEW K7 &, H2
PE 24.2%~32.4%. FEALAZ B, BRBKE RIS, AR RERFZET, BRIEXKE 7=
mTEE GRA .

BMEKZEM S, MB2 % MCK TR KA ELE S 20.8%. KRS 13.2%. 17405 8.7%.
FEEAR T 24.3%, MBL# MCK £ KATHIR S 8.5%. P &4 13.0%, T KASE 24 Wi R A
BF (F5 .

4 EMER AT B R MR E TR

Table 4 Effects of biochar on soybean yield and its components

kb . . . . .
. 7R RIS HRRIEL SR A [
5
Treatment Plant . 100 Grains )
] Pod number Grains ) Yield/(kg-hm-2)
codes height/cm weight/g
SCK 68.13+1.13a  17.23+0.26a 42.33+1.26b  18.81+0.16b 1793+64b
SB1 68.83+0.52a 18.17+0.44a 48.13+1.30a 21.63+0.6la 2 346+129a
SB2 71.4741.79a 18.03+0.35a 47.63+1.24a  20.77+0.14a 2 227+70a
SMCK 73.03+1.88a 18.17+0.28b 44.40+1.12b  19.24+0.30c 1921+36.b
SMB1 75.2245.22a  21.03+0.75a 49.77+1.82a  22.72+0.05a 2 544492a
SMB2 75.7746.31a  18.90+0.64b  50.93+0.30a  21.1940.21b 2 429+37a
R 5 EPIFIKI E KB REAMRE F AT
Table 5 Effects of biochar on maize yield and its components
G OSE . . e s S
L BHMETRE  FRORE K T8 g
5
Treatment  Spike weight Corn cob Spike ]
Rows Yield/(kg-hm-?)
codes per plant/g mass/g length/cm

MCK 221.5+7.91b 35.81+1.46a 17.23+0.62b  16.47+0.33b 7 633+366b
MB1 243.8+5.27b 36.54+0.86a 18.69+0.37ab  17.87+0.29a 8 622.+63a
MB2 267.4+5.93a 32.21+1.34a 19.51+0.36a  17.90+0.06a 9 485+167a

3% i

3.1 £¥ERBA MER XM EY =~ 2SN
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IR ) AL R BB Y = AR, AR OR R S AR R . EE AT R 5
WP Ay, N IR AE RS SRR AV B IA T, (R RS b A, kiRt
e Sl AR UKL, AHRIFRERT, AEYIBUR A S RS M TOK R, KRR
T HIE 15.6%~32.4% (£ 4) , T K EIRE 13.0%~24.3% (£5) , H/7EEIEFEREERE, 4
WD i R RS P TR 40 7 B 1) 5 i R A P ot FH R BE AR A U I 22 57, X K 7 2 R 0
AN, (F A, WHEETKSEEORN (5, Bk, ®iEEY R BL AR (0~20 cm &
i) HAEI = ERIEAL: RS E5 B2 (0~40 cm VB AbFEE 5.3%, #AF/ &1 B2 b3
B 4.7%, FRIEMEF R B2 K 9.1%. %83 1 BT AW 5w it F R P55 22 5 i 5 S0 B 2 40 A A
WA fESBEMAEYFR R T, BLAFHE AT 0~20 cm £ 2114, LWFIRERE
TR RO E ARAS T B2 AFEAH A A T 0~40 cm VRJE I, AW UR R B IR
FiRE, BEE PR SR E S B BE T BL ABEA .. AR, AV HIEN R AR S H
it FH 2% FE B IR ORM . TR N MR RAR AR,  HFR RIS IR & A K SRR 2 338 A7 55
AL . B2 M RAMIRAE 0~40 cm HJZ AT N, WEBEEAL, RE R
53 7 SN 5 P AR T A SS  HETHT 55 T 6 EOKRAR R OR B K IR IR E R, s T BL b3
W REEPA, BEERS TRE LAY S B S50 R AN, AR T TKEF N
FRor TR, BARPH AR T EE R SEM A KN . A, AR U - SR B A
2375y KA AR B, e R e E M EBOK T (B 2) , SHEVF BRI EH, X
HEf NF A RO —5,  FORMERNRICHX EREY, HrEgrfRetE BN e e s REE,
CAE T FRIUESE, TR TR NERAR R R T, &80 A AV TR T3 i HIEa AL & &, B3
PEFFOK I8, AR Bl ALER R TOK = EIGIEICT B2 (3R 5) , WREE TOKZUR R4 K
PEH K, 20~40 cm LENAIE KRENRIRR, IR FRETE DR, 0~40 cm VR i A= 5 % fE
B NR R RIRALTR 0 FE BAR BRI, 10 0~20 om it AW 5 % 1 97 93 D iR 2 iR iR T 4,
ToiE 2 TR S IR Z 9545 77 R0,

3.2 £YIFRBE MERA X TIE A BRA IR 55200

TPV LA I G AR, AEVIURAE N E IR IAE MR, G AR I R A A
TR, AT 30 MU N2 R AE 20, BEFUR I, AW R RE T B WA S THER, [
I WL 1) B EAH il —— A LB & B A AW R BN T 2 I A (B D o Islam ST I,
VUK ke e LA MU EAESE, MO HIRGAEYE M, IR A R R ALIRTE . TR
A ER R LI CTEIAREN  REGEEER, X IS LR AT o e
VIERE RS SRR I 1 EORYR, A B E B A AR R A K B S A L I
FEIE) “tzlfabn” , HREPAIRAR et FRoA 8. LIRRARALAERE ) R IEAE G . AT,
W AEYFR R 4 45, BN SOM FEfmAEE (K1 , {H MBC &85 11.3%~33.7% (&
2) , DOC & & 12.5%~32.5% (& 3) , ROC & =42 26.2%~36.4% (K 4) , BRI
#, BIAKIUN: SM>M>S, HAEYIRREHFRE (D) SMEEXMAZEEH (CXD) Xk
s (B 1~E4) o AVIBREIGE, S8 ANEREE G (B4, SEHAEYIUR AMY
ahn Y LIEmR AR, SERTE TR RS NE . AHETE R I, AR AT SOM I [ 47 285 R FF 5 dis A7 7E
T2 MO TRl 7R R FE D IE AR —— K IEER 2 LIRS (B 3) , Bl ALEER)
RIZEIMNIGLFIRAN T IX— 585, MR VER FKEIER R B E, AR R (PRI 78 250N 4%
HEde . LA, RHEIEAIRE . BRI RIZLE 3 2 s A R, BB LI 7y Ol
PRAA B BV FERD, X AR K SOM BEARSRE T AN . 35 1t B 2R A

TR 2H 73 22 7 (A% O B DR MR B AR R A et AR AR R B3R 5 ORI ior
IR 4, fE-5 AR TR it PR FE RS HEVC il ——3R 2 B1 ALERMURRIR PT R AR AR B BRI, IR
J= B2 ALBR B BRIR REE FCARARAR PR A 5E ;s AR (S. M) MR —, S A LIRR .
RIZRARETS, M BERE DRSO T, YIME DLTE 70 F AN [F R BE AR M R el , 5 84l o
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PEFF R 2 BRI,
3.3 EYIFRRIBEMIERN X EIERLE 7RIS

B HUR L DA R BB B, e 8 B O AR (HA) L & IR (FAD L AR (HMD,
A TR T IEEHR AR A R T R T B T AR R AR S K E R AR, S ES
K5 RIEAURE PR EARDS, MR G S AT — e A AR 28, Rt ALE R ER, RE
0~20 cm - EESHRIR & EAIRJZ 20~40 cm o 22 e, Pt AE Y5k (BL) 4 iR & & 10.1%~29.6%

(£ 2, £3), PR R %4 55 & PQ B IRENA (5 3= SHAL, A=W )5 e P8 428 38R AR i T
i FH IR S A A RS, HRE (0~20 cm) FIVAE (20~40cm) RILHEBEZER (€2, £3) .
XA ENE T3 AER R 4. G RRE (SM) B KT 5 T KMFED TR LA AR
SEAA, PRAGT IR AR PR SR RSN, (R S B a1 R E AL (HAL HM RED Rl B FEAL (PQ fH
BF TR E, THEFERER (S. M) IFRSIEIR R —, 5RO Z IR .

EH T DU, AR 5 e XoF T 5 o 40 53 (R e M Rl T 18P, TR RIS W2 1) “URFE-BX” F
Sk RE (0~20 cm) : AEWFUR KRS TAE FA BRARET PQ 4271, X S B HM B35 81 (%
2) , FRETEREZWAEYE N FE X, Bl AR (0~20 cm Bt MAYFE R EEE %S 5t
BeR——S #ixURE T S AL R B, AR R (i A AN e &R PR 3 HM A2 B 281; SM A5
B AE SAEM ORI A, 5840 FA [ HA [#51k, dEimsest PQR, K2 (20~40cm) : 4
PIFRAKT SM W0 2%, BRI HA TR PQ #%, X S. MR Zm (£ 3) . XK
 SM B KR MR REZE M R 2 358, 5 B2 AhHE A AR 505 T B ] UG e —— A= 40 J5 % 8 it 1
TR RS B REAH, (EdE HA AR, R EEE. FKREEME R ER RS, Tk
115 2B 0 5 P T LB VR 45 R

4 45 ®

KE-FKEAE (SM) ELEENUR. MAEDEDERSHA Y SE RS2 LR TKE
AR (S) MEKIEE (M), HREEFEAVUR S ST FKIENE: 4500 kg-hm> A4 )5 o0t -+ 13
AP THA R, (HA] B3R R B RIS R 4> . AL RS2 A R seR . K s B
PT PQ) FEIIIEY A B (KRG EAFREAE= 2Tt 15.6%~32.4%) . HMEGHERM T 1—EE
B, U RME G G e . AL T TR . ST R B AR A ) B AR S
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