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S BAEY R SRR, SR BEE 0 kg/hm® (STHRZL CK) | 1500 kg/hm® (T1 4H) , 2 250 kg/hm® (T2
41) ., 3000 kg/hm’® (T3 ) 4 M HEAKT, HAISCIRE. EFRFMEA LR, MAHyE+
SRR AN, 0 pH (B ACHREEEFIA LSS i L SRR SEHEIT AT, T3 419
R R IR, B CK 44 BN T 8.39% F111.61% ; 5 CK ZHAHLG, T1 ZH fb By T AR R = ik e 4
R C AR, PR 26.66% , AR C S EEIN 24.75% o BRI, it A RS R B i B
fatk L5, WM IR e, AR TRERC RS oE, 4 C TRUEITE,
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Effect of Oyster Shell Soil Conditioner on the Production and

Quality of ¢ Chuntao’ Tomato
XU Lingling', WENG Ling', ZHANG Qian', DING Xiyue', XIE Yuan', WANG Yongming’, CAO Minjie'

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

Abstract: Field experiments were carried out to study the effects of different application amounts of oyster
shell soil conditioner on soil and crop yield and the quality of ¢ Chuntao’ tomato. Four application rates were
set including 0 kg/hm’( control CK), 1 500 kg/hm*(T1),2 250 kg/hm’(T2) and 3 000 kg/hm’( T3) . During
the whole growth period of ¢ Chuntao’ tomato, with the increasing addition of oyster shell soil conditioner, incre-
ment of soil pH value, soil exchangeable calcium and organic matter content were detected. At the same time,
with the increasing of the application amounts of oyster shell soil conditioner, the individual fruit weight, total
output per unit area, the content of vitamin C, juice yield of the fruit were on the rise. Through the analysis of
ripe fruit, with the increasing of the application amounts of oyster shell soil conditioner, the individual fruit
weight, total output per unit area, the content of vitamin C and juice yield of the fruit were on the rise. Analyzing
of ripe fruit, T3 group revealed the highest single fruit weight and juice yield, which increased by 8.39% and
11. 61% , respectively as compared with the CK group. T1 group had the highest total output per unit area and vi-
tamin C content as its yield increased by 26.66% , and the vitamin C content increased by 24.75% . Therefore,

application of oyster shell soil conditioner can neutralize acidic soil, increase the acid-base buffering capacity of
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the soil, and improve the individual weight, production, vitamin C content and juice yield of ‘ Chuntao’ tomato.

Keywords: * Chuntao’ tomato; oyster shell; soil conditioner; acidified soil; fruit quality
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I SEAO P HRLE & R B SERE ARSI R, TR Rk e AL o5 Bk A 1 AR AY 40%
DLl mF RHERRAL AR NI B B A ER A 8 R LA RS 2 A AR F i, R IR A i i
Wi, TR R RN, BME SRR X, R AL AR B SR e T, Al AR AR I 30 4E
(B 39 pH BRI T 20 0.4 HIERIL S SRR SRA, AHERE (FREH) 1
PRSI RRAE RS R A= R R TR a2 2L b T R s &, SRA SR, &
B R B A I R SR ER R A B

F—I7 8, AERAKERE, FRIEA E 0 VTR, R i Rl 05 R R IR A R (P &
&, TR e R IR AT I (R, 2019 4F, RGN RS 523 7, midm AR SE Ik 201 7 e,
JEasEE AL SR, AT T AR e e AR Y o R R 65% LA b R W 5 I 1 15 2 v R
. HWE5ET CaCO, S EIL 90% UL |, B Mn, Se, Fe, Zn. Cu 2520 ZFhiMEg s, 4t
WiFe 2 iR He I, CaCO,F5ME N CaO, TEIME ZRMZLEEM, LR MBI N, DA EL A o i) Wit B
ARSI, T LK) A il — ol 7 R EL A 8 R A5 5 A 4 Ay 8 - R P

T E—F AT EME M ESRRNTE, SAFEENFMLR, WY MR BRYHEE
FY TP FocE, BARPLOImE , PrEfk, EElsers S RE W R SRR K
R 7 ot A 7= LRI 2% U AR SR A e TR e ) 5 G SR B ) 1 T AR 7 %) ] A
DS T M AT 0 w10 e 1= v S WL P SO e AL T . e w3 B O DO 7 IO
Rk R R

1 MHRERE
1.1 ##

R SR B RERG A 5E R EE 25 500 ~ 1 000 °C B iR HE 30 min, BYRESTRIFE N 100 ~
200 H, HETHEIEA SO A RN A,

1.2 SEigit

SEG T 2019 49 H % 2020 4F 4 I FERR AR e i T e (24°28/38N, 117°50'7"E) #4T, %
SCHG R T WA AR, BT, S FRIR 215 ©, KELHE, ML HhmEmEs
2000 m*, RKIEKI5 4 A/RX, B/NXK 35 m, 9 14 m, HEAZHR 500 m*, 455 e E B A9 it
R E 0, 1500, 2250, 3000 kg/hm® 4 7K, 435I CK, TL, T2, T3 KR, HAA ., B,
FREAE LB IE G — &, SRl it —3k.

2019 49 A 2 HIGFE N, 9 A 12 H¥HBE, o A 23 H, 4 4l7et AL B FERE K4 552
T RAOE T RIZ, 9 H 27 BERLW, SAHABFEL 000 #k, 12 H 5 B IFLH R,
2020 4E 4 H 5 Hila — R SSRIGE R,

1.3 EWHE

1.3, 1 HWaFe i bRt G A g b B ks e R AR K R At Wi 5E , SR T AR R B AT,
TS0k [12],

1.3.2  4HWGe SR PR LA /00T pH (EHE B NY/T 1973—2010 #E47M%E ; #5758 (L CaO
i, TR . BESRE (LA MgO 3, T3E) M GB/T 3286. 1—2012 FEATINAE ; K& Rkl GB/T
8576—2010 HEATIAE ; T ICZE Cu. Fe, Mn, Zn, Mo & HE3%M NY/T 1974—2010 #4700 & ; J0E
Se T HRFLHR NY/T 1972—2010 #EATIME 3 F 55 2 LR & S A% IR NY/T 1975—2010 #4711 ; EEJE
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JUZ Hg, As, Cd, Pb, Cr FE4ZME NY/T 1978—2010 FEA75E
1.3.3 HFHEMPRE LB AR B X, WY 45 m® o ORI [A] SR 4%
3, KRR T BRI R, TR RO R R E R, A AR YE 2019
A 12 H % 2020 4 4 BB R F AR A B, A AR AL BRALE] 3 YOCRAEAS B
o], A28 A5 A FRAH By AR ) S PR = i, IR T AR
1.3.4 THERERAESRE 25T 2019459 A 14 H GREGRT) . 12 A 1 H (CRILAT) . 2020 4F 4
A7 H CRIG) A% HSEF T RIS CRAE, T E L3R pH (B, S HRPEES & i M - A L
i, 13 pH (EZ% NY/T 1121. 2—2006 M5, ASHebEss & 2% NY/T1121. 13—2006 775,
A LT B S % TS R A -G R B e vk T E
1.3.5 RECRERIEIE BB WInT, R &M e BA R — & B JORRFE . KM, B
O RPVE FEAR — SRR S, A R C S M R e, SRS TR R A R HL
PATINGE , dEAEER C A E R R TR e
1.4 HUELE

FREAREHINSCER TR 6 WK, iR Excel 2010 HE1T48 B, N SPSS 19. 0 FfF st 47 so R £ 5 2
T et /N 3 22 SRS (Duncan’s #2514, P <0.05), R Origin 8. 5 HEATIRIFERLZH

2 HR

2.1 HUFETEREFNILRERMERN S 5

2,11 AtWEFe s IR AT B R R B SR BB T WSS A E N CaCO, . il B B AN AT ff
CaCO, ekl CaO, b2 IFFe R BI UL . X R MR A S, Al ) 4 o 1~ A B
( scanning electron microscope, SEM) #EA7RAE, HE 1 A[H, R WNTE (K 1a) FIZRHE
JLPRBER, SRR SCHHEAF R OIRGS K, B fLBREH, ot (18 1e) Rt A D& 8 fLEE
g5t 2l R R R A ETE NS (I8 1b) JERL T 2445, WRTIARINn ., [Fie, &ae
R IR A e (K 1d) ALaiiie 2, B RN 2 ~ 10 pm AUIESIRZ LA . 4o
Zermiirbe)n, FLHERMAR R AR BIRCOR AN, B OB RES , ORI RR B e B, OREHAT Dy

KK BE No roasting Rk b Roasting K5 HE No roasting = =R Roasting

a) AR BRI 4 05 7 b) miREREE o) KRB H W d) il B s
W5 A AP 5 5 PN 52 shoe PO AL W5 5E Ah 52
No roasting inner side of Inner side of oyster shell No roasting outer side of Outer side of oyster shell
oyster shell after roasting at high oyster shell after roasting at high

temperature temperature
Bl SERERITEHHFEANZE.HERH SEME
Fig.1 SEM image of inner side and outer side of oyster shell before and after roasting at high temperature
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SRR, AT R A A B PR, A A T et TR S M B B, G A T, RN

FRIK R AT e

2.1.2 AW BRI AR sy a4
KT BE S CaCO, #4rHfb 1l CaO, AL TR bR 45 I
F 1, R AAE, AR B A CaO (T
BN 48% , FA T P ET AN SR, [
i, & HF Mg, Fe. Zn, Mn, Se SR ICE, &Fh
R ITCEM & EILE N Mg=Mn > Fe >Zn > Cu > Se,
FEUG5E R B K AR pH =9. 5, TERREC AR AL,
2.1.3 EERTEMWIHE 455l AR R AL
BHRE NY 1110—2010 (OKFAERE ok, & . 85,
BRAYBRIEER Y At SR BRI AR G AR XA
P B Hg, As, Cd, Cr. Pb %55 fhE 4R T
RUTe G, g5R K2, hk2 v, &Rk
P8 e B W A - MR BN 9 TR A R KT R =
H, fFE2K,

1 AT T EEEFRE LR
Tab.1 Phychemical indexes of
oyster shell soil conditioner
bRl 7 LioRUUE(EN
Physichemical indexes Detection value
w(Ca0)/% 48.0
pH {£(250 57K ) o5
pH value (250 times water dilution)
w(IK5> Water) /% 2.5
w(Mg0) /% 0.81
w(Mn)/% 0.81
w(Fe)/% 0.14
w(Mo) /% <0.000 1
p(Zn)/(mg - kg™") 22.0
p(Cu)/(mg - kg™") 4.9
p(Se)/(mg - kg™") 0.51

ﬁ?%ﬁ%@ﬁ Free amino acid AHGH No detection

2.2 4R L ERE R S0 E A L RE A R R

2.2.1 X3 pH AEMFEm AR ARIS
HARKM 3 pHE N 5.5 ~6.5", 2019

®2 HFFZTEAEANESESE

Tab.2 Heavy metal content in oyster shell soil conditioner

9 H, TERIBRES AR AT XHA R - Bk 1T R 4R p(FRiE Standard) p(FER Sample) — BAIFH) 32
e DS R b - pH (E O 6.09 + Heavy metal ion  /(mg - kg™') /(mg-kg™') Single judgement
0.03, J& TR HH, EERMEK, Hg <5 0.02 +0.01 iﬁ% Qual?f?ed

I 2 AT, 7ESE S IR (2019 y S zii -
9 H), A4 (CK41) A3 ks _ DU
(T T2 1) WL GUUERRL T v it
{HAERG ] & (2019 4F 12 5 F12020 4F
4 7)), 3MMEHEAH (T1, T2, T3) Ay pH H1Y 6.5¢ i
W CK 41205, FL 4 1-RhBIALA0 58 pH i1 2505 B sttt
SETREREE, AT — TR RO E AR N2 250 kg/hm*(T2)
FE PR RO G2 Mgt K. 6] a (3 000 kgh(13)
Na® SEWALE T A —Of i, ARG R,
KPR TR EFMR, ZUEHARWRE, H ©
AAESE, 2019 412 A CRYLHT), 5 CK 4 A, 35F
T1 20 +3% pH (E{U42m 0. 12 (P >0.05), T2 Fl T3
ZH 3 pH {E 2 42 =5 0.30 F10.36, 2020 4F 4 A

5.0

CRUT ) , ALFEZH T1, T2 A1 T3 A 3 pH {HRA
FRAETES.57, 5 CK Ak, pHEZ$EE T 0.06,
WEE/N, HACPRAL (T, T2, T3) ZEZESAL
Fo M, PR G R  h fE —HEIE E]
TEWIATIN], ESR IR AT L ROk

2019-09 2019-12
HCEE RS [R] Sample time
B2 MAARESHEYE T ERHERY
+ 3 pH EHN T
Fig.2 Effect of different dosages of oyster
shell soil conditioner on soil pH value

2020-04

DA Z it HRRYEAAE IR L, IR R, el L3R 0 Bt FH A ) T ARG pH .

2.2.2 X3RS R

SN I ] YA WA A S (BT aES) , e
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20% ~30% , HE a2 0] LR PEA 1 ety 45 B RE 7 G, i 3 BT, 7R S B IE]
(2019 £ 12 H 12020 454 H), 3 MACERZE (T1, T2, T3) MY -IEscHbEsmiLl CK 4% w, H4 4
) AT P A i S IR TR, WFIRZ CK ) RS Bk As WA i, X e T
PSS A KR P Dt i B RR ES AT, 2019 4F 12 A CRUGT) , S5XFHRZH CK A9 A Btk 45 2 A
L, AbFRZE TI, T2 H1T3 4358400 13. 56% | 15. 14% F119. 98% , X J Mk T il o S Ak S A Y 352 43 W e
PRALTESYR, 2020 4F 4 H CRWUE), 5 CK ZAcHtEes & aAi Lk, T, T2 F1 T3 550130 7. 59% |
9.58% 1 10.45% , [FIRERIFFAEBETEES (P < 0.05) o LB E KPR N, it A [R] B w5 +
SR HE R A O] 4 S R

2.2.3 XAV EHAPUR S RS R SR E RV R, AW AR S
B EZAER™ . mE 408, EEAEIUR S REENEREMERINE FRES, EERE T
TEYIA K A B S fh T ZHEFE R I 13575y, 2019 4F 12 A CRULHET) , T2 AA L& S m
17.40 g/kg, L CK 41 5.58% , HkIE T1 FT3 4, 45t 3. 28% f1 2. 67% , 2020 44 A (X
WoE ), A HLT A WA - SRR A B p B I, SR,

0.201 40

[0 kg/hm?(CK) 1 30 kg/hm¥(CK)
=11 500 kg/hm?(T1) ab = I I 1 500 kg/hm*(T1)
32 250 kg/hm(T2) 230k l % NN 2 250 keg/hm*(T2)
o 213 000 kg/hm*(T3) = 7 3 000 kg/hm*(T3)
- °
e i
E 0.15f & 201 b a
= ~ C
&) i b abbh a
E =
€ 10}
Q
Z - 0
2019-09 2019-12 2020-04 2019-09 2019-12 2020-04
IBURE RS (] Sample time BCRE IS (] Sample time
Bl 3 A AR =855 5 IR XY E 4 5ERAAEE Y5 5 X
TEXRESHIN TEFIRESENHM
Fig.3 Effect of different dosages of oyster shell Fig.4 Effect of different dosages of oyster shell soil
soil conditioner on soil exchangeable calcium conditioner on soil organic content

2.3 FEMEARNHIS BRI EREHRTRROBMN
2,31 APERHRE IR R S R A RO th 3R 3 AT, BRI I A B 3

o R R LTS, SRR CK M EL, T1, T2 AESRF MR SR E AR T 1. 72%
M0.57% , T3 HEARE [ 17. 40 g WMF] 18.86 g, WhNT 8.39% (P > 0.05) . BiHH M 14395
B FHOR M ROE FAE AR R RS #3 AR TR S ER
MO, REAE—SE B 1 RRs SRy o RELRE ROV

B Tab.3 Effect of different dosages of oyster shell soil conditioner

on the individual weight and yield of ‘ Chuntao’ tomato

A2 Group HILE Individual weight/g  F= R Production/ ( kg + m - )

MR 7 R B W e

PRI At 2 B G2 B L THE TRER K 17.40 +5.43° 5 208

s, ANl FH S A 2L R] A R T1 17.70 +4.20° 6.711
BR/MEAUCH: T1 >T2 >T3 > CK, H ™ 17.50 3.55° 6.079

it A 1500 kg/hm?® (T1) B, 77 K] 18.86 +4.79° 5.901

W, SXTIRYL CK ML, B K T4 bR RN Rk Feor b B 1] 24 5 B (P < 0.05)
SERETE 1. 412 kg, =%k 26, 66% . Different lowercase letters in the upper right corner of the same row indicated

significant differences between treatment groups (P < 0.05)

M 1500 kg/hm® (T1) B, &
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e I T A, RSN 2 250 kg/hm® (T2) F13 000 kg/hm® (T3) B, S5XFHEZH CK
o, BF I K33 7 0. 781 kg F10. 603 kg, 3477253000 14.74% 1 11.38% . KW, Wiz + 1
R ZHFA) B4 T DA S AR B T SR S A

2.3.2 XHEMFEMRYEAER C Sasgm WS AT, REE TR B R, Bk R
SRR C SR EIL LA TR ESE, BFA 53 RA CK AR EEES (P <
0.05) , Hob Tl RS Ry B, 5 CK A4 LR ¢ SR, WinT 24.75% , HKE
T2, T3 4, bt CK 5B 22. 63% | 18.44% , Z55RWY, 4HW55¢ 4 e 3855 0t mT DA 3 42
AR AR AR C S,

2.3.3 NSRRI R RSy T SRR KU i B ) AR bR — . B 6 TR, B
e - SR BRI A EERE, BFREE AR S R R BT R, SXF R CK AL, Ak
FEZH T1 FHEF MR 28 R h0 3.92% (P > 0.05) , T2 F1 T3 444 % W& 1 hn 10. 88% #i
11.61% , Z5FEH], HHuse 308 B 046 7GR 32 2 b T an RS2 i s R

40 70
a a . ab a a
T S
o = 60 b
=30 %
o b =
= ‘
< ¥ 50
*
H
20 40
CK T1 T2 T3 CK T1 T2 T3
AL FEZL Treatment groups AL FEZL Treatment groups
B 5 A[EHE A= 1R R 7 T Bl 6 A[EHEF = 1R e i 7 w3t
EMBEMELEZC TENE EMBMRIHTERNZMN
Fig.5 Effect of different dosages of oyster shell soil Fig.6 Effect of different dosages of oyster shell soil
conditioner on Vitamin C content of ‘Chuntao’ tomato conditioner on juice yield of ‘Chuntao’ tomato
3 itig

40 Ak, TR B, BRIEAOAS S A DL SRR W A R R e, R E R A2 80 pH (E
FHFRET 0.5, AUXEEFRET 1 UL, MEEm A AESD ) Wik, HHERAIANKLE,
I WEFE A JEA R, 2255 500 ~ 1 000 °C ks be il £ i e ), S A0S BT i o 80 =45% , K
W pH EM 9.5 2247, SHEAKML, 2 fMRSCR IR A, FEHEAEY A K R E T2 Mg,
Mn, Fe, Zn, Cu, Se EZMMEITLE, B, ELJEILE Hg, As, Cd, Pb, Cr FEHEINFKE
JEALFN - SR B0 O B ISR UE NY 1110—2010 ABR LA, Zad milksbes, dHWie NoelE v £
fLE5H, AhFERMMRILAS G 2, BRI ZFLE5H, 8 T EL MR, 1 i g e Fn g B
fig, WEFERIIT 0 KRS LA R S R ARG A, AT RAER | SRR, Wb, A E S
VEYIFE 5y MM SR AR TR 2D AR, DATTTH = MERR A R R

ATFFRLE RN, B 55T b S5 8 PRt P AE R M 1) 3 v A R T B O R B2 b g
Iy, HEFE A pH EHWES S, 7oh, TEEMFE MK, BEE R B0 2 s, +
AR S S TR, YTt 3 000 kg/hm® (T3) B, SXFIE4E CK AL, Ao#ethss &
W EWINT 10.45% , X FEIEF NG L SRR eSS, CaCO, #4550 CaO, 57K K Al iif
B Ca®t, TEIRAY FIRE AT AN IR S S, AR TEwAER . Ak, SXTERAL CK AL, 1
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JtE 4G 5e SRR AL BRAL (T1, T2, T3) PR HHEAEYLR S EE T 0.90% ~4.45% , 55
P, AT e A W5 2 3R B R P DA S PR AR S o, o R A, AT 35 T 3R
Vi sh ARk . # I8 RERRGLEIETT, AR T R R A, AR R,
PSR PE LD HEEESAE (CaO) WL SRR P & i, X T A2 R Ca vl LUEIE - 0™
WIS ML F RN REIR ) R R 6 A 38 on S 25 2 B 7= A R R ) 4 AR, AT A F £ 3 v A
U SR, & EALACAE Y2 H R APk 10% ~50% , FH 0 G I DS S5 bk v 46 2k 1o i A e ) ) 6
IKF, mittie s miRiibe)s, SR FLImES 5 IRE SRS . BERIEEL, W/ EkR R, Jf
HAES AR BRIE TR, AR TR m e >0,

7 - 8 R L) T 7 MR AR B ) A DA A T A R A A A K R 1 DG
WHRTFEET YIRS, FFEARTERTRRLERY RN ABRLRR, RBGEM T, e
ISR ARHIFFE 4 S, T mt A B R T4y ot A e M B R i P i 3 2 BT AR, T3
IR TR CK AN T 8.39% . Ak iy e Bt 0 e - 9 B 550 it FH it A 38 2 8056 B R T
R, Hir, i 1500 kg/hm® (T1) B, BALEA SR fm, 5 CK AR S ™ 26. 66% .
AR, Tl B AE— 0930 N BE A 55 8 R 3G g hn 505385 SRk sy, 7 i SO
70 B B A i T3 2R, Hop A CK 413 1 11.38% . b4k, BEE 457 1 354
PRI R B, FRFEMR LG ER C T RFEMEZIEAFENBE, YiHEN
1500 kg/hm* (T1) B, SREHGEAER C SR, 5 CK AAHIE IR 24.75% , 0 FEZ2EH
RS R PR B B, A5 ST Rl LU SR UM D R A TR, SR UEEA R C A LR
FRURES I, U i R A A BS  A— 2 BAS B R B A UF Nkl ), — iR C
AR B AR AR, 5 —r TR A AR R BTLA, RGeS ER S, SRS 4
AR CEREI, 55, FRTI RS R BG5S b 3R PR S R 2 T R
MR 3 000 kg/hm® (T3) BF, FSEA IR, 5 CK AMEIEER 11.61% , A CHkikE,
TR AT SRS 4 M Y 2R A e 1 I RO, IR RS S I pH (AR IR
A B R T i — 2B

4 258

XoF Ak T 90t FE AN ] A A 0 5 4 S P70 2 i W S 4R v 08 pH (. sC R ES FNA HLT 7 i
AT R AR RS i i podg 4R C AT, M N 1500 kg/hm? B, 2R 1H]
=i s M E N 3 000 ke/hm® i, R, L5655 MATHEMER SRR RACR,
FENE &R 1500 kg/hm®

[ & % 3Tk ]
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