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K2 Joe L W oo 3 IR N E wd #f N R A BT R 2R

A F E O IARW, H &, KR OE, ek, R &, gHA
(1. B2 AR EEHTRY%E, B2 BI7361021;2. BITEELAASRMGER AT, B2 BT 361015)

[HZE] N T HRRNE e Wie k%t 58 e R B2 m, SR M EERYS, BFFEAS A
FBRe WG Fe Ry Xt - 48 pH (H, etk Hf AP &, DIBCRSE=R . MRNEM, JLEE 4 i E .
0 kg/hm* (CK), 1500 kg/hm® (T1), 1875 kg/hm® (T2), 2250 kg/hm* (T3) #A7ikH, Z5HEM . B
BB FE A BRI, IR A A RO, Horp, T3 AR HEERACR R W, SHIR
EAHLL, 38 pH (4R T 0.29, 2&#utk H A AP S &5 BIFEAE T 62. 88% 11 42.93% , [FINE, B )it
BN, RSTER TR SRR | 4iER C TEWAAFRENRS, WRIEIT N, T3 AR5
F R R, 8 CK 41BN 12. 66% 5 T2 4RSS R BGESCR e fd:, SRICHRE B e 45 CK 417 4
T 47.53% f141.30% , 42 C S Eisin 70.88% , B, Jiti B Be 4T Wi 55 Ky RE 5 10 3 2 B+ R 1k,
& 10 T 2 ISR S %) 7 R T

[ kR #hwise; B, E@EHDUK; BRSE

[FRESES] S652.1

Effect of Calcined Oyster Shell Powder on Soil Acidification and

Fruit Quality of Mushroom Melon
XU Lingling', ZHANG Qian', WANG Yongming’, WENG Ling', CHEN Hong',
YANG Fucheng', ZHAO Han', CAO Minjie'

(1. College of Food and Biological Engineering, Jimei University, Xiamen 361021, China;
2. Xiamen Mata Ecology Co. Ltd. , Xiamen 361015, China)

Abstract: In order to explore the influences of calcined oyster shell powder on soil and the quality of
mushroom melon crop, field experiments were carried out to study the effects of different application amounts of
powder on the soil pH value, exchangeable H* and AI’* content, fruit yield and quality. Four application
amounts of 0 kg/hm*( CK), 1 500 kg/hm*(T1),1 875 kg/hm*(T2) and 2 250 kg/hm*(T3) were set for tes-
ting. The results showed that with the increase of the application amounts of calcined oyster shell powder, the
effect of soil acidification neutralization enhanced. Among them, the T3 group presented the most significant
effect of neutralizing soil acidification. Compared with the initial value, the soil pH value of the T3 group in-
creased by 0.29, and the exchangeable H* and Al’* contents reduced 62.88% and 42.93% respectively. At
the same time, with the increase of application amounts of calcined oyster shells, individual fruit weight, fruit
hardness, crispness and vitamin C content increased to different degrees, and the sugar-acid ratio decreased as

well. Fruit weight of the T3 group was the highest, which was 12. 66% higher than that of the CK group. T2
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[E£WB] EENEWHARKRIH (CARS -49) ; MR KA AR IIZT B HE (201810390038)

[MEFRN] ¥ (1995—), L, Witk W IRmE AR, EEEE. WHN (1964—),
B BE, MWFEKEFHEIN LIS . E-mail ; mjcao@ jmu. edu. cn

http : /xuebaobangong. jmu. edu. cn/zkb



555 VFRRFY | A% MBBEAT oA Xk b IR A R T T o ) ke R AR - 337 -

group showed the best fruit quality improvement. Compared with the CK group, fruit hardness and crispness of
T2 group increased 47.53% and 41.30% respectively, and the vitamin C content increased 70. 88% . The re-
sults indicated that application of calcined oyster shell powder can neutralize soil acidification significantly and
increase the yield and quality of mushroom melon.

Keywords: oyster shell; soil acidification; mushroom melon; quality improvement

0 BIF

SRR, 1120 122 80 AEARLK, FREAC H L3 pH (H T3 FHE T 0.5, MfbtH e bt
HOTET LAY 40% WL 172 Bk, BEO7 E R AL R e, KR AR M, WAL HE TR 4
BB AT 66.5% ¥, LHIRRIL SECEMIR E R TR A, A EE SRS YIRS, +
AL A, AR 2 AR K R B L BE R R R S 24 A TR B 1 4R 5 R £ R fr
RN, SRR RS RN, O T R TR i R AT R R SR A R L M R
36 L HEMR A 24 AR SO

A R e T B PR U2, 2018 4F A [RGBk 514 T7 1, ARERAE LWL SR, dE
W o 4 LG 36. 8% , JEASEE AL, (HUR, FEHRWEn TR, 5 A R 60% L 1Y
SE AN B S E 2, TR RO FRES 5 RIS | R P B AR A ik 95% 1
WeAh, EEAEE . BE. BR. Bk G20 ZRMBUETTE ) . RIRABE T (A 3 A B R s Ak
Jo Sy AR AN, FE LGS AN PRI, BB S AT L SRR | K+
B SRR A AR AE F7 . 78 E 5 R 2R 4B T Z OO, 2 — P 134 O 3R B P A W R
Sk B,

CUE BRI, R 5t TR L X 7B ) | B | S S A B A W
AOZE R IR . B SRR T TR PP T PR TG Bk 0 2 7 B e D), EAR Sk, KR
S5zt R T 25 T A 3 K 3 T T 22 56, 4 T St T B A 2l R SR TR R
PR, %S DA RS B S G5 A kB0 bR T B 25RO, LU 1l , Mt i 1o i i
AR FH R E ST TR TR 5 %

1 MEERE
1.1 ##

BERTE RS s, ek BRI GFERZE 500 ~ 1 000 °C iR BEERS , B akife 100 ~
200 H, B HEEASKRGARAG S, 2 &H=45% , pH{E N 8.5~10.5,
1.2 RI@igit

RIS T 2018 4F 12 H % 2019 4F 4 JFE AR 248 SN T B2 B p RGBS B (25°3734"N, 118°49’
25"E) #EAT . %R @ WA R R R, AR, AEEEARIR 16 ~21 C, KMIFAE, 1t
FHIGITAY 4 Bl ot i, A5 Bl 56 b 1 AL 20 100 m®, MBC b 4 05 52 0 it & 15831 4 S KSF, . o,
1500, 1875, 2250 ke/hm*, Z3%IH CK, T1, T2, T3 H%n, HAMA . #. FPREACHE RS —H
i, Sl R i 3

2018 4F 12 J1 28 H, £ 4IAEE AN A LAl R4t Wi 72 i oits T 1 2%, Wed HIBIREE R 20 em),
FERE 2 i, B B AE BT A4, 2010 451 H 10 H AR, S AbPRAI R4k 198 £k, Fkial
FE4 33 em, 47HEH 150 em, 7E 2019 4F 1—4 H [EIGE HIEHEHR, 2019 44 H 6 H R LG ™
i, D SRR
1.3 UB5EF

UB -7 pH it (12 Sartorius 2A 7)) ; Bt (EHE TA UZRAF); DW - 86 W420 #E KR VK4
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(P VRT3 ME 204/02 HL 7R (35 Mettler Toledo A ) 3 fHIR/AK B (5 Memmert 2%
7)) ; Bench mark 96 B RAY (3’% Bio-Rad AH])
1.4 EIHE
141 HERE AR E

K S RUEKE, LR FL, BRI ~20 eom SWAIER)Z T, SRR 6 MR,
RATFHA HEHAS, £ AL RS, S ARKT . a2 mm 5 H T 38R M8 b5 (1410
i, T3 pH S NY/T 1121.2—2006 75k, fEK LR 2.5:1 F, $&¥% 8 min H##E 3 h
JaiEt s el 0 AP SRR A S e — A ik R
1.4.2  SRESRAE SAGHRIE

RIS, 25 Ab PRZH A T AT A SR 2 — IRk, A 4R Y 300 4>, RO 408
GRS S S

Xof SRS A BT HEA TG I, 2% A BRZH S OB — 3, K/NEAT | T0 R R R TR e TR
52, AREFRULT 4 ~5 em FRZE—JE, HIZS R FUREK, Xhn I AL SUE R b B AR e U X, BE 2R
241 —ZEEREH T I R TR SRR B | BRI n i s R & i D) — AL BERE USRS AR L B T hRic,
BETWATRHRG, REE -80 CHBNEVAAT, HT/Eeule vl & 4i4: % C &,

A7 A TR o SR P USRI R I 0 s T R B bt e Y, AR
C Fr R EIERE T e > BRI B ARG A T 2RO, S ST R AT 52 vk S ke 7
()7 R IR BN, i TA. new plus SUAACGHATIN G, BEHCE 25 &R AR B ORI =05, KRR S
PINL 2 em ZEA A/NIETTIE , 6 2 mm H483k , HEKFRER LA & A8 30 mm, HELIEA 10 mm,  HAHT
B2 mm/s, MRS 0.5 mm/s, MHREHE R 1.5 mm/s, ik S5 o, T6FF2 K, BdEh
P50 /PP,
1.5 HIEESFITHET

AKX ER 6 I, BHERM Excel 2010 HEA7TRH, [ 1] SPSS 19. 0 A4 47 5K 28 07 2253 B I
/N 2Z R ERE (Duncan’s FrE 221, P <0.05), K Origin 8. 5 #E4TEIFRZ M,

2 &R
2.1 AEHEAER RSG5 # X T IEERL M R
2,11 X4 pH {EHAYFZ I

W AR R KT M 11 pH HH 6. 00 ~6. 80, T IEMRLAT S ILLLH & @ u K iE g i,
TR ER KA, SRRt A it AN [R) R 9B e 5 52 K X H 39 pHL (B A 52 e 4
R 1, MHT U R R Gh A ST 2R — UCRAE, M HAD LG pH {0 4. 12 ~4. 76, MRAEF
] - SFE RS (1 S GRARE SX ST 1, XS RREH -3 TR R vk g, AbIRZH LR T

x 1 AEHEAEMREHEIEFE BT L1 pH ERS0
Tab.1 Effect of different application amounts of calcined oyster shell powder on soil pH value

HURERR ] pH {H pH value
Sample time CK T1 ™ T3
Jiti FHHT Before application 4.76 +0.09* 4.38 +0.10™ 4.20 +0.09“ 4.12+0.15%
1~ H One month 4.58 +0.06™ 4.60 0. 10" 4.79 +0.05" 5.77 £0.07*
3 4~ H Three months 4.09 +0.05“ 4.31 £0.13™ 4.37 £0.05™ 4.41 £0.04™

Y. RSA EAARIRE FREREA A LA RNG TR 2R 8% (P < 0.05)
Note: The different capitals of same column in the upper right corner and the different lowercase letters of the same line in the upper right cor-

ner indicated significant differences (P < 0.05) .
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M2 1 A, M —AN AR (FAESS ), BT R4 CK Ah, it P B e 5 72 495 Al b B2 3 (.
FARER T R pH (., SRIMAEA L, RHIRZH CK B9+ pH (R T 0.18 (P < 0.05) , AbBRZH T1
T2 F1T3 +3E0Y pH (H 51 7 0.22, 0.59, 1.65, ¥WHEABEMER (P <0.05) , SHHEML,
M 3 SR CRICGHZER) , XTIRYL CK A3 pH (A R 17 0.67 (P < 0.05) , T1 ZHAY+1E pH {H5
SRATFE FEAR, (HFFIRA R (P > 0.05)  BEE GBI, T2 1 T3 4109 13 pH {E5 335 0. 17,
0.29, H¥FERZEIEZESR (P <0.05) , R BbedWischy il A 2 i 138 pH {H,

2,12 eI A5

TR Z I ERRE (SREEN ) FIWSERREE (BT Mg TR PERR 32 B A
M H B, R pH (H R MOLTR R Y TERR B S IR R T W B Y St H YR AL T B

M2 wlH, i —AA)E, SHHEMALL, R CK i EgEg: 0 SEsin T
40.35% (P < 0.05) , AP T1 HiRZ R AL E (P > 0.05) , T2 1 T3 Lo 0lkEK T 61.67% ,
91.67% , ¥IFEREMEESR (P <0.05) .

Wi 3 AAJE, SHIGMEME, XA CK B8t 0 S aEin T 97.37% , i sER 2w
T1 ZHEINT 71.09% , B PR AR, T2 F1 T3 450 WIREAR T 28.33% , 62.88% , ZC#utk H &
HOMRTRIGRME, HSFAERENEZER (P <0.05) .

F2 FEMABNBES RS TN H S BRI

Tab.2 Effect of different application amounts of calcined oyster shell powder on exchangeable H* content in soil

Jirg=Sin | A2k H* % & Exchangeable H* content /( mmol - kg_l )
Sample time CK T1 ™ T3
Jiti FHTT Before application 1.14 £0.03% 1.28 +0.32% 1.80 +0. 17 1.32+0.06"
1~ H One month 1.60 +0.12™ 1.32+0.00™ 0.69 +0.08“ 0.11 +0.01*
3 /™ H Three months 2.25 £0.08" 2.19 £0.22* 1.29+0. 11" 0.49 +0.18™

Uil A EAAFERE AT A EAARENE TR ERBE (P <0.05)
Note: The different capitals of same column in the upper right corner and the different lowercase letters of the same line in the upper right cor-

ner indicated significant differences (P < 0.05) .

RS AL SRR SR LR 3, A I R A —A AR, SRIREM L, 8
2l CK (W) 454l AP B 9 1 253. 73% , AFRLL T1 ¥4hNT 26.76% (P < 0.05) , T2 1 T3 4
Ay IR T 15.85% , 99.02% , YIAFTEREMEES (P < 0.05)

Wi 3 A, SPREME, CK 434tk AP S 8RN T 443.28% , Jii HEHK A H T
HIEAN 70, 42% , T2 F1 T3 N5 FIFEAR 15. 85% F142.93% , Z#rtk AP - SRR ToItAE, BAF
EREEES (P <0.05) ,

g5 b, B RSN A AT LA A At R AL SR, B 51 500 ~
2 250 kg/hm’ B, Bt FHE AN, ol ROSCR 2%

3 TEMEABNREHIFESHT T EHRE AL SEHEN

Tab.3 Effect of different application amounts of calcined oyster shell powder on exchangeable AI’* content in soil

A B i L AP &4 Exchangeable AP+ content/ (mmol - kg ™")

Sample time CK Tl T2 T3
J#i FH T Before application 0.67 +0.03“ 1.42 +0.20* 1.83 +£0.01* 2.05 +0.15*
1 /~H One month 2.37+0.13™ 1.80 £0.01™ 1.54 £0.03™ 0.02 +0.00“
3 4~ H Three months 3.64 £0.24" 2.42 £0.47" 1.54 +0.12™ 1.17 £0.06™

Uil [FIE EAAFRRE M A EAARNE TR ZERBE (P <0.05)
Note: The different capitals of same column in the upper right corner and the different lowercase letters of the same line in the upper right cor-

ner indicated significant differences (P < 0.05) .

http : /xuebaobangong. jmu. edu. cn/zkb



* 340 - FFRREM (HRBERRD 525 %

2.2 AREMEAEREE TGS EEHTREL SRR
2.2.1 R R RS2 AR BT i (15 0

SRS R /N 2 SRS BT A T SR AR 2 1 000
— W1 AT, A R T W A e FH
RSN, TR B T 2 O A
P 5 CK HAME, T, T2 48RS 5
AN 7.59% M 6.33% , 2HARE (P >
0.05) , 5 CK #iAHLk, T3 2155 & i
790 g HEINFE] 890 ¢, HINT 12.66% (P <
0.05) . UiAAT HAB be 5 ¢ B ol LA I £
FETIIPINGE SO R 5 i o8 7/
2.2.2 R RAEHURSICHEE | oL 600 .

SREPR) ) B A AR S e T % 3 o) SR S Y 2151 Groups
TRIBVEY b SR e S S o T R o e 1 A UL R [ /NG B e R A BT ) 22 5 18 35 (P<0.05) .

1;/%[24] . ;H\:EP , E/@Eﬂsuﬂﬁ,ri%iqz ,ﬁl\ Eﬁm%iﬁﬁ fN(Tte:The different l(i\w'er(:ase letters indicated significant differences
or the treated groups(P<0.05).

b P (s

800 -

ST Individual fruit weight/g

*@E@ig*ﬁ&%{ﬁ o ﬁ%ﬂ@ﬁﬁgﬂﬁﬁiﬁy% & 1 Z‘lﬂﬁﬁﬁﬁ%ﬁ"]ﬁﬂ%#ﬂ‘ﬁ%%ﬁ
. B, shd PR IR, ik 4 FHMMRKLRRELR M

ALAL, WS AR i P 3G, Fig.1 Effect of different application amounts of calcined oyster
N shell powder on individual fruit weight of Mushroom melon
AR S e B A B S IS B s s T
FRUEMES, 5 CK Ay RLM AL, TI A T 24.41%, T2 F1 T3 450 514E 5 T 47.53% M
46.10% ; 5 CK AR SCMEEAHEL, T1, T2 A1 T3 5 T 31.91% , 41.30%, 39.93%, %L, &
et mETe Ry At R T DA S 2 R R s ST S A B FIMERE , = LR S e R i
R4 FEHERAERREEY X E 3% 5 R LE R ENIE

Tab.4 Effect of different application amounts of calcined oyster shell powder on
hardness and brittleness of Mushroom melon

B Unit: N
FEHR Index CK Tl T2 T3
T ¥ Hardness 0.817 5+0.055 1° 1.017 0 £0. 066 3" 1.206 0 £0. 052 3° 1.194 4 £0.067 9°
W& Brittleness 0.0575+0.0049"  0.0758+0.0103"  0.081 2 +0.007 9* 0.080 4 £0.005 7*

il FAT A LAARRNS FRERRZEF B E (P <0.05) .

Note: The different lowercase letters of the same line in the upper right corner indicated significant differences (P < 0.05) .
2.2.3 X EAEERA SRR L 19 52 )

WETR L2 TV 1 B 5 o 5 ] 0 TR 2 e 2 AT A F AL, IO A o S50 B WA oG, bR R
8% ~10% i}, EHAPGEE, it 15% WA A ZIHEN RS, BERR LLAE 4001 ~50: 1 247 B LGS
. HE 2 ATEL, FHEFRARNR LL7E83: 1 ~ 113: 1, FBm B, (5 bl 5 4854 15 55 B3 it FH
IBEIN, BERR L 2 FRER RS, S5XHRA CK AHEE, T1, T2 A1 T3 5 BIREK T 22. 16% , 22.29% ,
27.00% , WHEAERFEEZES (P <0.05) , KRS T RoGE,

2.2.4  XFEAEETRSLYEAER C SRy

HER CRAREFRPATEEE A S REERNAEERZ —, WRTFH KR E R0 A EE

A 3 A, B ERS G e R A B, Rk SR SR e A R C AR EBUEINE T
RS, AFRL] 5 X R CK A EL A B 255 (P < 0.05) , Hi T2 4URSEMgEER C &
e, 5 CK A4EE % C M T 70.88%  HUCRE T1 41, b CK 43T 57.04% , T3 41tk
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156 0.10
a

=}

% b a b

= b b = | e TR 3

g toc| | s |

% e TR ok ap !

5 | Zoosp ¢ 3
= 0 ]
i = !
= 50 Q 1
HES !

0 I ) 0 | ]
CK T1 T2 T3 CK T1 T2 T3
2H 51 Groups 2 1 Groups

PEHT . AR /ING S8 3 % A B4 18] 22 57 5 3% (P<0.05) W A [ /NG 7 A 3 75 4k R ] 25 55 B 3% (P<0.05) ,

Note:The different lowercase letters indicated significant differences  Note:The different lowercase letters indicated significant differences

for the treated groups(P<0.05). for the treated groups(P<0.05).

B 2 K[E e =08 e 4 05 5 Xt B3 AEERAERELYTHI ERHIHN
E g N R L HEER b 952 i RIEEZCEENHEM
Fig.2 Effect of different application amounts of calcined oyster Fig.3 Effect of different application aountsm of calcined oyster
shell powder on sugar-acid ratio of Mushroom melon shell powder on vitamin C content of Mushroom melon

CKZHMINT 47.97% . 45RFEW, WAL WETER il LA e i 5 4 TR 52 P i 4E2E 3R € i,
Hop, DUt R 1 875 kg/hm’ IFECRFAE,

3 i

H 5 AR TR AL AT 1 it FH A B R R 25 PR 2R s i), R -3 fb Inl R H 257 8, A A EERIUA %K
SN LA . AEWETE 0 B R N AL CaCO, ™ . Ok 251 HRIE | RARGLWFFELE 900 C 514 T4
Bed h g, CaCO,FHIEA, MM CaO & ATHEN 93. 60% , CaO ¥ F /K AENS ;™ Az K 1 liE 25
OH ™ Ml Ca®* , TEBHIRFRALAY R AD 58 38 b i Ca® ", AR, BB A RS, XFIR4. CK i+
e pH (47 FRE, sCHets HY AL SRS, MER S, X F 2R FE O ENE T3 i & K0
JNREEY), TR E:, IEREA R, BARZWKMYE, B -BsoEnEE ., s, 8
ORI 22, DT (AR — S R AR A FH B 3705 BB RN B R KB AR B T b, BHE R s 1
M, SREIERMLT, A, IS Rm, &b THR& - R HEE (HEA.
RS e T HERRALY ) MBI T — N H S, ER A, ARERAL (TL, T2, T3)
(1) - HEIR P 3415 3] B R, X R I A6 A SR 1SR S0 352 40 MO B 4t 1 et 1) - 8RR

AL REN, HIROIGVERRE (pH (H) FISFERREE (sc#etk HY . AP Ha) YIRasest
WG E A it FH A BN R BORWT S s, RO, i R ARy, IR RSN A
HEMEAT LR B, BT HEAR S b2 P, H &5 HIERERIMIHEE T (K,
Na®, Ca’" | Mg’" %) KARN, fEhIe 7o E B K e . H g - e iRz b, Sofli + 315
JEER Az etk 1A AL ORIBEE N ABBe AT e K B K W] A Ca(OH),, TiFES A OH ~ nf v i - 1
W H Y, R pH L, IR H R AL RN, [FIRT Ca?* W S5 As b H R AR EATAS
o, BRMRIHRE, R R, s 14 pH ., Lawrence 265" fF58 lon , BRULKEF3L
() 1 3R TR AR S8 AR IS () =R, RO A GRS & i S RIS SR A i e
TMIZESEZR, Niwa 0 RGE, WIS LAY (CaCO,. Ca(OH),) FI7E—ERLE FH#E 1 pH
B, ZftgEmieas,

FBEGEdt W T R B T IR AR R, N A EST A B S S SR KR YRSy, AR TR
GRS AE R AT, FITESRYRASSR, ARG RS R EOER . T ahF A i
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BB e A e oy i FH e A3 I 22 AR, YR 2 250 keg/hm® (T3) B, 5 CK 4lAHLL, H
RBTRIEIN T 12.66% , ARV, $EEEYREEFR DS BBk, T LME Y 4
FRAERK RS, MMM R 25RO, (AR R T Y0, A TR 0 S S B
SR R AN A A B SR ST L S 40 R 40 B 1 25 A8 5 TR ] A AR R S g% I I ek R
MARRERE, DM RRR S R, SEZE SRS (0 AR AL AR gT & PR, SRS S A 3 s
BEABE e g e il Pt ) 34 22 B S B S s A kg, i A £ 1 875 kg/hm® (T2) Y,
RSO B A R A i, 5 CK AL BRI 47. 53% , 41.30% , BEAMEAKR IR, T HEE A FE R
LU Bt HB R W e A it P i 3 I 2 B T R ke A, SR CK AL, AbFEZE (TL, T2, T3) I
122.16% ~27.00% , FSCHARGE , E4AL0MRR LS 38 pH (H 40 3 5k, JFRE pH {E R
FHE MR, (HEAR R N T Bt — i gE , R, JRCdE 2 C & BB 7 7 43 it FH 2 1)
B P FIHE TR, 2SR 1 875 kg/hm? (T2) W, B4k % ¢ S, 5 CK
UM ELBEAN 70. 88% , %45 K IDE 36 455 H 3 1) B 2 6 v B T v TR S h i R ¢ R R
WA AL, X AT RE R PO S RE At P TR S p 4 A= R C A AL, RRARE e dn i i Ak s, 2
PR ETED,

4 #ig

o R AR OB & I, AN IR (KB 572 3 H 70 8 pHL (L, S bl st e
AP SRR, IR R R R LSRR SRR | MEME AR F C AR, BRICBERRLL,
L5 HR 2 MR 9 5 R B BUSICR,, HEFERG T 1 875 ke/hm® . ASHIFSE ok 57 1 A5 280 FH N
FEREHUTAR TG, SR Rt T 5%

[ &% Wk ]
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