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Effects of different modifiers on improvement of acid soils
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Abstract: Effects of different modifiers such as waste of soda manufactory, spent mushroom compost, sludge and turf
on improvement of acid soil, and its effect on growth, yield and quality of pepper were researched by soil pot culture
experiments. The results showed that all modifier treatments could increase pH value of the acid soil, the contents of
organic carbon, available (nitrogen, phosphor, kalium)and exchangeable(Ca and Mg) in the soil. Therefore, the modifier
treatments alleviated the Al toxicity to the pepper seedlings,and improved the yield and the quality of pepper to different
degrees. A significant correlation was found between the content of exchangeable Al and fresh weight of pepper roots.
Among all of the treatments, compost of the waste of soda manufactory with spent mushroom had the most prominent
effects on alleviation of Al toxicity and improvement of growth and yield of pepper. With the soil treated with the
compost, the SPAD value, the plant height, the fresh weight of roots and shoots and the yield of pepper increased by
17%, 32%, 244%, 45%, and 189%, respectively. The content of vitamin C and water-soluble sugar in pepper treated with
the compost was 1.78 and 2.77 times as high as that of control. It could be concluded that the waste of soda manufactory
and the spent mushroom compost have demonstrated a good complementarity in regulating the soil acidity and
improving fertilizer in soil.

Key words: soils modifiers; acid soils; waste of soda manufactory; spent mushroom compost; exchangeable aluminum;
pepper
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Table 1 Basicphysical and chemical properties of the soil and modifiers

ME pH HIFREE% EREESE/(mgkg ! EXRBESE/(mgke)) ERESEB/(mgky?) 2FEEB/% 2EEE/%
T 411 1.42 42.12 33.94 35.00 0.086 0.023
WE 9.07 0.01 157.08 1.07 281.25 3.743 2.501
Bk 6.21 14.22 819.04 82.66 8518.52 1.037 0.249
#HE 652 50.63 976.84 1074.29 17 037.03 1.739 0.466
R 7.14 46.65 251.19 3.84 30.00 1.013 0.024

12 / &

FHEERXNT , &4 mm FRER , S8%
T 15 kg . #ig 8 MEE : U EIFER A
HB(CK) ; B2 10 g WAEKRRE 1) ; S22 109 &
BARIE?2) ; B2 109 5 REE3) ; 28K 109
TR(AEE 4) , BEMESgREN 59 FHEGRES) ;
B2 5 g WAL g 5REES) ; 25 g R
BEM5gRRGET) . BRAEBIR4NEE . RER
9, FE3I8E , BABERYE . BEAEEZNL
EEREBECER D .

PG —BRBERM F A 0.1%H X EEBRH
HEBRE BTEEY%Y 2AEBHE 821K . £
K 40 d EHAEHENHEZRNESN ESRNH A
SPAD {B ; H#UIZIE AN (BEE 60 d £H)K
IR . WORET N ERBAERS E, ki EER6EE
MRBREENRNERK, 2RE, FEURK
WMV-CHABAMEESE .

1.3 $BFRME
TEERBICVERS TS RBXB[140FE ;
BENREENNEXRAELRAREL  ENES
ENNERAREBRY B  BUBISENNERA
BREASNLEEE  ERHSENNERARRE
BRERNEXEL 215, 28SENNERART
WU FFEEE ; RIS, RIEMESENNE
RAZBERR-RFREDAAEL RRMES
B 1 mol/L KCIiR42 , AN E |
BEH  SPAD ERYNE R A SPAD-502 M4k
EMNE , BFHN 6 MR, ERITFHE . HM
BXV-CEEMNEXRA 2,6-—EBHEHEEZ
TAMESENNERAERL&E .

2 HR51HE
2.1 KBTIEEIBEFIX L IERE RAEN
AR2AM , EBLEpH 1 4.09 , B TA®R
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Table 2 Basicphysical and chemical properties of soils in different treatments
WE  pH =l *ILJOﬁ‘E*EI iii&ﬁ‘s:é/ ﬁi&ﬁ%‘%:lé/ iii&@%:i/ ﬁﬁﬁ%ﬁi/ ﬁﬁﬁ%iﬁl‘é/ 3‘51&&%&%‘5/
% (mgkg ) (mgkg ) (mgkg ) (mgkg ) (mgkg ) (mgkg )

CK 4.09 1.42¢c 35.6¢c 38.3c 31.1b 216e 89.8b 31la

¥ 1  581la 1.40c 33.6¢ 37.3c 28.1bc 460bc 121.7a 195¢
&332 4.40d 1.71a 64.1a 61.0a 47.2a 394cd 100.3b 187c

RE 3 4.16e 1.65b 57.9ab 41.1bc 46.2a 349d 98.6b 298ab
KE 4 441d 1.69b 56.8ab 40.0bc 31.7c 360cd 98.4b 206bc
¥ 5 5.14c 1.65b 54.1ab 57.7ab 45.3a 576a 130.8a 143d

RHE 6  4.86c 1.64b 48.4b 39.5¢ 42.0ab 397cd 104.2b 213bc
AE7 538 1.56b 47.3bc 38.3c 36.5bc 546ab 103.2b 153d

MH1IE BETES Fe. AL MnERREERS
MEE , M43 pH /N TF 5 B, XLETERIRAR
SEFLEREWER , Bt , £EH NHY, K,
Ca™, Mg”'SMBEFABMK , ERTERE , M
mEEYERSER Y & HiFERMERRRS
EANBAILUEZERSTEN pH , MEIRFERASR
FtiE pH FMAEE  XTBERATELEFT
FlasBERTRLIEN . 5 kES pH BRI,
Rk mEAS R £ pH BT KA . &2
1, &35, AE 7 9ALUF % pH 12 E 5.0 2L
Lt EASLEETRETAERERE L ER RS
BEE , Hh LB S WREE  S2mMN5 g R\
B+5 g AR, ATMEREMESEH 311 mg/kg
TFE| 143 mg/kg , —HEZREE . TEIRMR
EEEXTE pH WEWLE RRHEXY= -
4.99x+521.55 , R?*=0.410) , BEHMEXMHFEE . X
EEafZ£InBEr - XTELRNTES
MMBSERTZLE pH AN |, BZ LBk
BEANRMEN I FLEWESEHNSZ W
1920 HEENREE(G0.6%)FEE |, ATEDT
NEERSLEFIREE  NMEHBENES
MR , BRERRMEESE , Bk, L4325 1%
PRGMESTERE , IR LIIEMN 46% .

ME2 A0, EASTEBEENF , TEPE
WA, BUB, BRASENIRUEERRI RS
SEHTERERS , HhLAE 5 TEPHRY
B, XkMBEEERS , PRI BLIEMN 267,
1.46 1%  BWMBAFEGRE 2) , 1 EHERKE. &
B, BERHSESRS , FAEXBIEN 1.80.

159, 1.52 % , {BIE 2 54 5 P ERE.
BN, BERESELSEER  HENEELNR
THERD ERAE —EWEIME | X—HFEARE
SEERAEFEEBMEREX , WETEEFEN
5, & MEEPEVNRAERE. EXB. BEX
HEERE(RL) F—FHFEOTHRHENGERS
EABRSTTE pH, 87 EHEWEYE
BT HERFEEPF SN BREN
22 FBHIFFEFFTHRIERE KD

BRI AUEL , TR EFREFGTRERE
E et HMAEMRE K |, SEXRMEL , &E 2, &
H4, N5, LHE6, LB 7IHNEERSHNH
F SPAD fH , REHMHXESERA ; BREMSRL
B, FHEABERLES A E E RS FEER
BE &8 2, LB 5, LB 7 LLE ZFEMHERNE
REEE ;LB 2, B4, LS, L7 ANEE
REHM EIeFE | HPLAGE 5 JTERAERN
F SPAD fE. #&. BREE, b EIEFFFMNK
REHE , 2RI EX R 1.17, 1.32, 3.44, 1.45 2.
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Table 3 Growth of pepper on different treatment

43  SPADE #E/cm BREH/g i EEPEEEg BEL

CK 49.9cd  49.2d 16.5d 130c 0.127
421 53.93bc  58.0bc 25.3d 138bc 0.183
#AE2 570ab 552 36.3bc 155b 0.234
AE3  47.0d 48.4d 19.3d 125¢ 0.154
¥4 570ab  6l2ab  33.8cd 158b 0.156
K5 584a 64.8a 56.8a 188a 0.302
#AE6 565ab  55.0c 31.3cd 140bc 0.224
47 575ab  6l4ab  48.0ab 170a 0.283
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BHTIEEREE  RNENRRFESE
MERRWERTY AR PHRBBERGEE S8
REHEBREEEEZAMRK(y= - 0.201x+76.27,
R°=0.8048) . X i} B & + E M o] LA MR KB
MERETEY , NIERENERBREKNES
ER . BN, FRBRERKEETEFEURESE
X BETHASEAERATRBERND &
AR  FTEAER S TFEARERS LES
WBEE , AT R E AR o] LB R RN
BREFE LB TEPIRMBEERKE , &
WHEENETEMEAFEELB(EEEZEEZR ,
P>0.05) , Bt , 4B 5 ZMBRRAHERS , EX R
My 3.44 %  FEERREFMEM , RELLE M . &
BESsHEWRELES  BXRM 238 15 . EYNRS
WRELERNTFRKEFRTER , HEEFTEOM
L&Em , ERTFREESE~EBMRR .

23 FBIIEIFEFIXHME 2RI

MEX4TH , EASTERABRFNYIRAERE
I MEN=E , EXBAEL , &8 2, L8 4,
LI 5, LB 6, AEBT7HESRREEE, HEE
B8 9 Bk 74.1%., 159.2%, 188.7%. 88.8%.
183.7% . HEA & T HAEN EHRMA B~ T ERIN
EHRNMWERBEEE M (P<0.05) , MEREEHM
TEEP>0.05) . XS HE AR LER L
EEHRBN D e naxM .
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Table 4 Yield characters of pepper in different treatments

(8] ERHA BREQ BREQ FEER%
CK 15.5¢ 13.8a 213.9d 0

4hEE 1 19.8b 12.2a 241.6¢ 12.9
Lb3E 2 29.8b 12.5a 372.5b 74.1
b 3 20.3b 11.3a 229.4d 7.2
AhFE 4 40.0a 14.2a 554.4a 159.2
2 5 49.5a 12.6a 617.5a 188.7
W6 39.5a 10.6a 403.8b 88.8
hE 7 43.3a 14.3a 606.8a 183.7

2.4 FTIFHEFITERIR LSRRG

V-C EHEHXRRNEERRD . BRI
V-C EERENEEc— . HR 1 A0 , X BHEM
B3XH V-C 8% 158 mg/(100 g) . EAZ R L1

REFITRRERSHEMRE V-CEE  HPik
H2, B4 LES LEB7THENREV-CEEE
EB T (P<0.05) , DB X BH 1.45, 1.40,
1.78, 159 f& ; &3 5 HMMRX V-C EEEKS , &
282 mg/(100 g) .
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Fig.1 V-C content in fruit of pepper on different treatment
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Fig.2 Water-soluble sugar contents in fruit of pepper on different
treatment
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