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Effect of Straw Addition on Acidity and Buffering Performance of
Soil with Different Organic Contents
WANG Jiao, WANG Hongbin, ZHAO Xingmin, ZHAO Lanpo

(College of Resources and Environment s Jilin Agricultural University , Key Laboratory of

Soil Resource Sustainable Utilization for Jilin Province Commodity Grain Bases , Changchun 130118)
Abstract: Corn straw was added to low, medium, high, and removal organic soil for indoor culture test to
study the influence of straw addition amount on soil acidity and buffer performance of soil with different
organic matter contents. The results showed that after 150 days of constant temperature culture at 15 °C, the
contents of soil pH value, exchangeable salt-base, CEC, and salt-base saturation all increased with the
increase of straw addition, while the contents of exchangeable H" and exchangeable A" decreased with the
increase of straw addition. Among them, when the addition amount of straw was between 10 g/kg and 15
g/kg, the increase of soil pH value and the content reduction of exchangeable AI’" and exchangeable H™
were the largest in the LSOM treatment. When the adding amount of straw was between 15 g/kg and 20 g/
kg, the increase of soil pH value and the content of soil exchangeability AI*" and exchangeability H'
decreased the most in the MSOM treatment and HSOM treatment. Moreover, adding straw to the HSOM
treatment had the best effect on reducing soil acidity. Adding straw to the soil can obviously improve the
buffer capacity of soil acid-base, and the buffer capacity of soil to the alkali side was more obvious than that
to the acid side. The buffer capacity of soil increased with the increase of straw addition, and the acid and
alkali buffer capacity of treatment was HSOM>MSOM>LSOM>RSOM.,
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SR A F 5 A A8 o RO 25 4 e A 1 R A I
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A=Ak B 07 CRL 45 A7 AL BT AT Ak B &0 2R L I A
A5, 50 IR B RE - A £ AR R BT R 0 A LR
FH 2R R T RS AR A AO T2 R Y R
V| a2 e O P e P T S P O e NI i I o o
i AT A R g ) A IR A M i, A A T R
3 B AR RT3 A X — ARt T
I, BT DL AR SR R T = B SR 0
3 LMY 2B AN 586 4L BT TR [ B FF 34 H
N 4 R LT i RS FE R AR 66 0 A DL RS
AR B L e B A Ak K+ B8 TR Rk % b e ) 1Y 5 )
B FE AR A B LR A R AR T R AR
s AE AR A AR BRI 1 [R] B A2 Al T RS R R
1 AR 55k
1.1 ks

P O ATA P & & R+ (LSOMD  H HL
TR 1 (MSOMD | = A PLB & 2 & + (HSOMD , 2018
A5 H i) DA RS 2 FE 08 T S AR B VE Ak T
RE PR CRERE N 020 em, R E-XIEILIR

APt 2 KU AP 24l 1~8 °C L =10 °C
AR 1 700~3 200 °C,4FHJF% K & 696.6 mm.,
1.2 TEXR&EHZE

435 LSOM  MSOM Fl HSOM /) X i £74S”
A&, 3 SIAEAS TR A HLTT & i 58/ B 5 -2k
FE B A A /N I A R 577 1 AW
WA K“S"IE 5 AR HIEIR G A 1A ER,
B3 0y 5 4 2R S 47 (4 JEUIR 4 8 2 AT B SR & R A
S HEAT AT AR 3, I 2 R B AT O A A LR AR
1.1.2 34 GHLYR LR R &0 ] 52
B2 () B KRS T S 3T 2 mm 0 S5 R e W B
(77 1 25 B 3 AT MU AR AR I &5 L O 0 e 31
FEAAIEAR (R D,

FATHLE 3 (RSOMD 1 il 5 - K W T 5 AR &
AHUFE SRS 1 LIRAWA)E . A A e & ik
HR A B3, (20 HIRA A, Z200NA —& & 191t A
ORI e o AL A LT, B (0 R
IR 55 F 22 A 9 S AL E R AE K T T 28 ) T
R LBRA BT+ 58 ML E AR PR (R D,

TN TR FEFF T 2017 45 R4 T H AR K2
B, AR AR BT R pH 7,18, B & 3.26
g/kg, &= 1.78 g/kg. B & & 6.56 g/kg, B &=
8.42 g/kg, WM BS 5 A+ ifE A7 85 5%

F1 At TEEMEAER

gl HHLE/ et HY /) 8tk AT/ 2R/ X a8/ CEC/ A
Bt (geke D) pH (cmol » kg™')  (ecmol+ kg ') (gekg ') (g+kg ') (gekg ') (emol«kg V) MWHME/%
RSOM 2.88 5.40 0.43 0.26 0.41 0.45 5.23 16.92 39.87
LSOM 15.41 4.81 0.17 1.15 0.98 1.16 15.52 21.16 36.68
MSOM 25.60 5.26 0.16 0.56 1.22 1.35 17.88 23.79 40.07
HSOM 37.80 6.39 0.15 0.49 1.41 1.49 20.01 27.50 46.02

1.3 REAR

F L o = AR SR HEAT RO SN
A AL ER Y LIRS FF A £ HERY B E S 2 000 (AT ED ,
DIFEFF & & 0o B 41),5.10,15,20,25,30 g/kg [f]
LSOM . MSOM,HSOM K RSOM 4k B i, &5 Fp 4b
HHEE 3 WGARE M ASIRA LA RN — ¢ &
MZERAK T IESKEF TR IS FEARR
5000 mL (& 25 cm, %& 20 cm, ¥ 10 cm) 7 18 S fL
AR &b, KRR R IERRE SO 15 CIHIREE IR
F¥EFR 150 R EEFR o 7 REFFATARE #h K b
P TR 28 0 S B K 4 i R 5 B RO A R A AR R
FrHBE T TIE& .
1.4 ShAE

48 KA FEEFR AR 00 T R AR R AR 4R
A - FEA BB B A A I i 128 pH(+
KR 1 s 2.5); 34 2 Al 24 43 SR FH A R

o HLE AL RIR S AR SR BRI L (i S TR
BRSO RN 5 5 2R S A0 B 2 48 1 0 + 358
gt AT JH & i R SR BRI € CEC, 2k
Y403 6O BE 1 D s T3 et KT Na ™ & &, JiL
WS 53 016 16 B R DN - S 4t Ca™ " \Mg™ " it
+ TR B 22 wp o E il 4 . ¥ HSOM,
MSOM,LSOM ,RSOM 43 51$ A 21 HEhf, &5
PRF 20 mL, BASBEMCA 5 g I HE 1, R
Ja o3 B AT 45 L 1~ 10 5B e 4 B S48 v
A 0.5,1.0,2.0,3.0,4.0,5.0,6.0,7.0,8.0,9.0 mL A9
0.1 mol/L HCl % ; 11~21 S50 N #5454
A5 HCI [A] 45 i B AR BUY NaoH ¥, 10 5 AF
HIMAZEIR K, Se s AR5, 8 )5 # 8 30 min, 43331
Mt pH, #2 pH S K pH /E R B A b5 . B2 64
AR R AR bR, N R TR
pHBC=[(5—06)/m]—[(6—b)/m]
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Arfr: pHBC i 45 25 o B 1Y) IR B 22 v 25 3k 5 0
Hism AER,
1.5 BESITSHH

K H] Excel 2010 #17$45 40 3, SPSS 22.0 i fF
PEAT 22 50k 2 0 ML Origin 2017 BE1ER .
2 RGN
2.1 FAMBERMABENRESELE pH MW

3 pH R A R R e AR, B 2
AT A4 PG AL & i A B pH 349 B RS FF VS i i
ORI IITTE: NP < NI [ T S SN | o 1 R Wl B B
RSOM, LSOM,MSOM & HSOM /b2 iy + 3¢ pH 2%
SEPES MBI RSOM A BRAY pH Bl RS FF 48 a2 386 i 2%
SN 5 LSOM b BFS FFIS N 76 15 g/kg B, 35
pH 2% 5P (p<<0.05) s MSOM Fl HSOM #b B #F
USINETE 20 g/kg i, pH H B2 54 (p<<0.05),

*2 BAFMEMARENRSELE pH B0

TEFEA I/
RSOM LSOM MSOM HSOM
(g+ kg ")
0 5.23%0.04d  4.66%0.08b 5.11£0.08c 6.34£0.06b
5 5.2540.0lcd  4.70£0.06b  5.15£0.02¢  6.3920.01b
10 5.2840.02bc  4.74£0.07b  5.2040.08bc 6.43+0b
15 5.2840.01ab 5.00£0.03a  5.2840.02b  6.4940.02b
20 5.29£0.01ab 5.02£0.01a  5.52£0.05a 6.75+0.05a
25 5.3040.01ab 5.03£0.0la  5.54£0.05a 6.78%0.04a
30 5.31%0a 5.05+0.06a 5.56+0.03a 6.79%0a

U« 2 ORI S P51 4 M 22 3 O R R [R5 R 2 46 A 3 ]
R BE(Pp<0.05)., T,

AT RN B KRS, RIEP AR
BL A Ak R A, LS mT DB A R A B R OKR
FEH 43 s T 2R AR R £33 pH BT,
T4 FCE LS B A P AR [R) RS A IS i R XA L
JEFEACRR R TR, T 3 48 pH Bl 2E 5

1 Af R, 5% B2 . RSOM Ab B v + 1
pH {45 0.02~0.08 A7, 34255 0.06, pH 3
W V- 2% W B B A MG iR B s LSOM. b P+ 48 pH &

1 0.04~0.39 AL, 82 0,26, HAS FF I8 I &
M 10~15 g/kg, + 3 pH B0 e K, F%FF 4 B2 10
KEF 3 pH A8 fb i BE 98/ s MSOM Fl HSOM 4k 2
38 pH 43 BT 0.04~0.45,0.05~0.45 AL,
PR 0.27: FE &8 15~20 g/kg, 13 pH 4 iE
e R R FF S 0 P0G K 3 pH AR R g B2/ . il
oAl 51 RSOM L, LSOM , MSOM #il HSOM
b3 5 pH G IR Y B AR W) 22 R R T
B AL A (] BT B S WO S s g A
ENEIEERiIN s st oy ks s =N R A T & N LR
S 49 pH AR 8 5 ) AR

0.5
—— RSOM
04 |  —— LSOM
o3 —0— MSOM
EO03 T HSOM
i
0.2
0.1
0 L 1 1 L
0 5 10 15 20 25 30
BHGME/ (g kg
B1 AEEFRMET L pH HEREET L

25 4y T A, RS FE A B AT LA Rk AR 4 B
pH., H 3 7 & A HLT & 2 KR FF 8 H A [R] %] 2
3 pH MR FEAS R, Hoh HSOM ik B %) 42 T + 35
pH # MSOM,LSOM F1 RSOM 4b B i 50 3 i 1F
22 FAMBEFARNARAENRS =L ET ML

- R e M R R R R Ak ek ORI )
(1% B2 1T, — MRORE 4 b 5 4 M BH B 43 S BORR [H
BP0 v R T DA 3 e
H™ 5 AP SRR, WA Bk L HY
ALY S R T R A a e AR IR
WRPEW 5 — N EAR bR . R 3 WA, K IR A
Ja oA R R HEAR PR b s etk H et AL B i
Wi o T i ) B AT

£3 BHIMEMAEBENRSELELRY HY AP M0

Lt AT /(emol » kg™ h)

RSOM

LSOM

MSOM

HSOM

RSOM

FEFFUR I 2t/ etk HY /(emol + kg™!)

(g+kg™H LSOM MSOM HSOM
0 0.18540.002a 0.17340.002a 0.1584-0.003a
5 0.16740.002b 0.1554-0.008b 0.1294-0.008b
10 0.15740.003¢c  0.13940.001c  0.11940.001c¢
15 0.1454-0.003d  0.1284-0.003d  0.1074-0.005d
20 0.13940.003e  0.10540.006e 0.0984-0.000e
25 0.1284-0.003f  0.0954-0.001f 0.0964-0.000¢
30 0.11740.008g 0.090%0.002f 0.0814-0.001f

0.45340.025a
0.41540.002b
0.40240.003¢
0.36540.003d
0.33740.003¢
0.32840.003f
0.305-0.008g

1.25440.018a
1.237£0.002b
1.201£0.014c
1.087£0.002d
1.05240.017¢
1.02740.017f
1.016£0.011g

0.680£0.014a
0.663+0.002a
0.615+£0.011b
0.582£0.018¢
0.413£0.007d
0.393£0.005¢
0.391£0.005(

0.5714+0.014a
0.55540.003b
0.51440.005¢
0.49040.007d
0.313£0.006¢
0.3014-0.002f
0.292+0.009g

0.382+0.020a
0.26740.053b
0.25940.008¢
0.252+0.001c¢
0.243£0.003¢
0.2194+0.025¢
0.215+0.005¢

3 3 A A, LSOM, MSOM ., HSOM 4b ¥ 22
etk AT SR A Bt H &l i B o
i RSOM 4b AT 2 4t ALY 28 AL RBH . 78 AR [

A& T, LSOM ., MSOM . HSOM 4b ¥ 4 458
M AL B e AS [ RS FE S A 2 1A i AR Ak A7 AR
25 (p<<0.05) ; Hih LSOM kb 38 v, 24 55 FF 15 A &
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£ 10~15 g/kg, &t A" & & %MK 0.114 cmol/
kg, [ 1 3% 3] 56 K s MSOM I HSOM &b 3 v, 24 %
FRR N 7E 15~ 20 g/kg. K 3k 3] e K, 43 90 KA1
0.169,0.177 cmol/kg., XF T A [F) # FF 4 i & By B
LSOM . MSOM . HSOM kb #rhzg etk H & &2 Bk
B 5 P 0 1) B A B N P 2 LA AN TR RS R A
Tt 2 ) B iR /N T 0.05 A8 s Hod HSOM Ak 2
REAR S HabE ALY & SO R i, MG gE O R
T SRAW A AT AL S R,
M T, AR e H 5 ML A [ 4 A AL
XA A R e FUA WS IR FE IS 8 RO ML v
HJE A % A4 5 RSOM AL HE ] fiE 5 H B 4 860 BR &%
R A H o AP HBIE G T
HABSAVRS MK AGE L etk HY
Sk, SR A A K H 76, Tl RSOM
WP rh 2 4 HY & & & T LSOM., MSOM
HSOM 4b ¥, Yan 257V B 58 45 L 78— 52 10 B
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S ¢
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HEA - R G A e A SR . i TR B R B RE AT R i
R BRI S A L B A et AT K
A VER L BRAC IR . r LY R R LT & A
[Fi) , XA AT AE 1 198 v i i i AL R B R [, R B HEA AL
s AN IS - e bE AL B, scHetk
AP R0 A2 H R 1 = L, o HSOM b P AR 28
etk AL Sl JIr LA NSS4 R S0 R 45 A 4

IR B R R, — O T SRR B A
AR b g Wi SRS 5 55— T R T SRR R 5 T R
SLB e R AR D o, kS g v
FFREASEACHANE Na* Stk KT 38tk Ca*" FI3g
etk Mg®™ . HIE 2 Al H RS ek KT Ca®" W Na® |
Mg i Y BEREFE VR 0t 5 bR g

~16 . —t— RSOM —o— LSOM

24 —o— MsoM —o— HSOM

3 |

g 12

210 |

~

g g

fﬂ 6 F = 75— 7= =

s .l K/;:———E——--

kil

® 2r

“@( 0 1 1 1 1 1 1 1
0 5 10 15 20 25 30

RFHME/ (g kg")

~3.0 —+— RSOM —o— LSOM

2225 —o— MSOM —o— HSOM

O

gz.o -

w15 |

Eofe—r " "~

oo 1-

Zost

&

4@( 0 1 1 1 1 1 1 1
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10
FEFFB MR/ (g kg

B2 FMBEFEIELEIRYE K CF Nat Mg @2 EL

243 M ] A 5 5 0 IR REFF AR I 0 g/ kg
AR, RSOM AbFrh Az 4t K 4 & 75 0.10~0.47
cmol/ kg, FHI 8 &R 0.25 emol/ kg, 38 Hefk: Ca*t 1
HiH40.99~1.67 cmol/ kg, 3415 4 H 1.43 cmol/ kg,
e Na® B hn &4 0.02~0.10 cmol/ kg, -3 1 fin
0.04 cmol/kg, ¥tk Mg®* #4 4t # 0.03~0.14 cmol/
kg, V-2 14 24 0.120 cmol/kg, LSOM &b B v 57
P K &N 0.18~1.69 cmol/ kg, F- 34134 hin & 470.89
cmol/kg, & e Ca® " H &~ 1.28 ~2.81 cmol/
kg, FEHEImiE K 2.08 cmol/kg; 3 #e Pk Na™ 3
4 0.07~0.18 cmol/kg, F I im 0.11 cmol/kg.,

2t Mg B &l 0.02~0.38 cmol/kg, - 15 1
hnHEh 0.27 cmol/kg, MSOM &b B rf 58 2 P K 4
Jind Sy 0.22 ~1.82 cmol/kg, 3 ¥ 88 im & & 0. 90
cmol/kg; & e Ca® " MK 1.43~3.73 cmol/
kg, FHHE N E K 2.50 cmol/kg, 2Pt Na ' #jii
N 0.07~0.12 cmol/kg, FEI NN 0.07 ecmol/kg; 38
otk Mg i34 0.07~0.53 cmol/kg, -5 3% Jin
4 0.34 cmol/kg, HSOM AbH b ae itk K 18 hndt
0.31~2.35 cmol/kg, FIIHE &~ 1.23 cmol/kg, 38
P Ca®t H8nE N 1.64~4.38 cmol/kg, F 4 8 = hy
2.96 cmol/kg, 3¢ ¥ Pt Na™ 3 i & &y 0.09 ~ 0. 28
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cmol/kg, FEIHENN 0.18 cmol/kg; 28 ek Mg H#a
4 0.01~0.73 cmol/kg, FH# ¥ &~ 0.44 cmol/
kg, [EIBF,FEFFEINE N 10~15 cmol/kg, LSOM Ab
FRAgHaPE KA Mg & & 3 T 48 K i 5 75 A1 IR
JnHA 15~20 cmol/kg, MSOM #il HSOM 4t #
MR KT Mg S aifiiem K, Xl ae 5 LR
BUSE S pH AR Fb R 2 G

A A W, B AT 38 o] A 4R - s
otk K& o, LR B —J5 10 B T 3 b i mAE o A
AR A 8 JE A 7 B 22 52 4 i A, A2 i R AS 4 1 K 1)
A KTV e fe il s et KT/ & s 3
T3 —J7 T > BT RS AR S 0 i 3G, 5 RS FE 4y

O RSOM LSOM

33 B MSOM B HSOM

30
o~ 27
B

[P ]
—

CEC/(cmol * kg

—_— =
D WAL X

o 5 10 15 20 25 30
HITH MR/ (g - kg™

A LR LAY B AR 2 7 B 38 He ik K 1Y) [, 1
AR R TR A A LR T
WNE] - e s ek — e B, Ko
Ca’" \Mg*" DL skt i £6 1 B U A2 72 T 13
JIT LR AR 8 MO8 A+ b SR e Ca®t L Mgt
U O INFSFRIS L4 A AL B i A B v 4
LA Na® SIS AHE, TS Na' 7£ +
gerp LR A Bac e A G

Kl 3 4 RSOM,LSOM,MSOM } HSOM 4b 3
i -5 CEC A3k B 40 A0 A [W) #5 AR U i i 1 00 T
(7R AR A% B . H CEC F1ER 340 Fn B2 359 Bt % FF 8 o 4
(18 S8 0TI 3 0 5 e TR R A

B RSOM
70 r B MSOM

60 I

LSOM
I HSOM

W

i
=

HERAE/ %

L L L R R

T
R
H-|JE-I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII@{E-I

e b

10 15 20 25
AT IR/ (g * kg™)

(=
w
(=4

5

3 AMBEFECECELEHEMMENTH

o1 S B IE R RS FE R A S 8 i
A BLIE A A HIL ST 5 et 185 oy [ B - 8 e 4% Wi
B2 A8 M PRI B T, 0 AR L B Y A8 e vk L DT 1
N4 CEC, A HLT & & £ /0 B 45 52 Wi 4 18 0% B LA
At v A2 4 1k B ES F BY E 7, AT 52 1) = 8 6 4R 0
JE . FEAFIA MR TE 8 CEC Fndh 3540 Fn B2, OF H.
HSOM Ah B X $1& T3 J6 400 0 B8 85O0 F Hofth 3 Fp £
Heqb B, o RSOM AbPEER TR i 22, 1T RSOM 4k
B v B AR RS T S 0 S B A B S 9 AR R R
B AT e T R BRA MLTUG B e T 25 6 3
F1R) 5 3 8 I R [P 25 BT SR AN

25 FAYBTATAL (T HSOM Ab B - 384 o 45 4 )
A DL A 8 L B 1 B [ 58 71 8 T RSOML LSOM
F MSOM Kb 3, HoxE -3 S8 ek e 1 R
23 TEpH EXHERMNXER

RSOM,LSOM,MSOM K HSOM 4b 2 rr - 3
pH 553 8 7 CEC. £k 3% 10 1 B 19 #H 5 1% 70 A1 WL
T4, WIMFEATIG 4 Fh A FEA pH 5 - 5 sc e
K" .Ca™" \Mg*" & CEC 2} I 3 1EAH K (p<<0.01),
5 s tE Nat M OCHEAR B 3, R0 3 p + 3
T4 KT Ca® Mg™" Fr it B 4 pH, -1
o Na' %F 3 pH 52 m i/,

x4 IEpH SRR AEET HETIREBEE@MENEXY

b 7 HHL T KT Ltk Catt LAtk Na® bk Mg?t CEC EOE (U IS
RSOM 0.943" 0.936" " 0.932"" 0.748 0.949" " 0.970" " 0.523
LSOM 0.924" 0.939" " 0.909" 0.740 0.980" " 0.972" 0.884" "
MSOM 0.956" " 0.969" 0.939" " 0.692 0.953" " 0.980" " 0.909" "
HSOM 0.905" " 0.983" " 0.942" " 0.908" 0.989" " 0.944" " 0.978" "

T x FORTE 0.5 K ERFMRK; x » FLIRTE 0.01 K B R FHK,

XA AED R T R b S Ca®t
Je R pH 5 TR EH N R, L%
pH B Stk Ca®' & B AYSE INmI 42 7 2 i T+
BASE Ca’ Bz, Hh Ca®' il i 52 e ek i
A H T RS AR AR T o S SR g B I AR AR
2.4t Bk b S PR 25 R TR 8 Uk O b o 5
Mg  FI K" iy Tk Na™ & i H A 5 52 g

JIE5 I B, R pH B R 5. AR BFSE EBOR,
LSOM.MSOM J; HSOM 4bFirh 43 pH 5 £5 544
FRE 5L 2 I A G (p<<0.01) . iX 5 4 438 v 28 8 4
FHE 1 BRI A 16 & L i RSOM Ab B A 138 pH
SRS R A A B X EE R T RSOM
AR B T 25, X T R 8 pH AR /. A G
FE MR, B HLT S i 2 5l I
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RN . R Hr AR, 4 pH TS SRS +
erhdh LB 7O i PR A0 M i Bk AR R B Y i
BIFEAEAH M
24 FMBERMARENRES = L BERGEE P IEEE
B % )
TR — G2 iR & 0] DU SR R B, BT
DL SR T % vh M BE R T M R R I S A i
—, R A - 4 0% T B 2% P i L X 4R Ak s 0 Ak
PEATA R U AR ] A4 Sk AN R RS FE S
12 7
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