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fEHIR: 2R 1.61 gkg, TfRA 103.38 me/kg, H
R W 57.15 mg/kg, AL 205.16 mglkg, A HL Ik
16.76 g/kg; LMLt = RACKAD A RS Fl P41t it
T TR R R B FH BR AR 72 I 1 I 3 R R R IR R
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2.1 N[ it AT A BRI i A 1 A 52

2 1A, EMJE 14d, CK AW E s
oAb b P 2E O 2, AT 28 d, T1 FT2 A
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&x 1 WiEREREE VLB E AR S AR

1 (em) ZH (mm)

o EME 14d EME 28d FEMIE 14d EHE 28 d
CK  29.20+0.55ab 64.70 +238ab 847 +0.50Bb 11.33 +0.40a
Tl  29.50+025ab 66.10+4.32a  8.50+0.26Bb 11.30 +0.42a
T2 28.10+034b 6670+439  830x0.36Bb 11.20+0.35a
T3 2990+139a 63.50+4.67b  947+037Aa 11.25+04la
T4 2820+0.70b 62.10+1.82b  9.27+0.77Aab 11.13 +0.46a
TS 29.00+087b 6240+353b  8.60+021Bb 11.21+0.55a

F: FING FEARRIFRTE 0.05 KPS B, KEFERRE
~0.01 K TFZEFRE. TR,

*®2 WIERERiEEVAEXHEREMR K Z R0

ARPE fRAER) (d) PAREAERL () fRldl) (d) B (em)
CK 30.5=+1.11Bb 12.1£0.62a 1053 +0.6Aa 2123 +6.4a
T1 31.7+0.57ABa  132=+1.10a 1123 +0.6Bb 213.0+3.5a
T2 33.1+0.95Aa 126 £1.53a 113.0+1.7Bb 2103 =x1.7a
T3 33.0+0.89Aa 12.7+£0.65a 1143 +12Bb 2123 =+3.1a
T4 333 +1.19Aa 13.2+£0.51la 1140+1.7Bb 216.0 £ 6.6a
T5 32.0+1.30ABa 12.6+0.69a 1133 +12Bb 214.7+12a

2.3 A[FEEALAL B A R L TR S
B 3 A, FRAEYE & 10% ~ 50% Bdjiti A Bl

NEEA 8 7= 200, 435 e CK ¥ 7™~ 10.6% . 10.5% .

8.4% . 0.6% M1 0.2%, Tl ~ T3 (- B B EE

T CKo T1 ~ T5 PERFEAREC I H CK 31 20.8% |
18.3%. 17.3%. 12.9% F112.7%; T1. T2 HYy2a 5 &
WEVERE T CK. T4 FITS, T1 A T2 B4R 5455
It CK 5 3.48% F1 1.10%,
2.4 AR RE ek i T it A HLAE X AN [R) Bt 301 A AR Bk 3 i
SR A R

M2 4 0] H1, T, T2 T3 A] & PE B & &= W
FZYEE T CK. T4AITS, 43 5 Ho CK 38 A1 7.3%
6.4% F18.2%, T1 ~ T5 BRI ¥ M T2 W & & 3
EM ST CK, 2N 7.5%. 11.3%. 11.3%.
5.7% F 4.7%, T2 F1 T3 5 T1. T4 F1T5 b 25 30 1
EVEE T T ~ TS B E MR & m KT
CK, 43 % kb CKAIK 8.5%. 10.6% . 12.8%. 10.6%
M 43%, HAT1 ~ T3 3k 8 FHAKFE, T1, T3 4
ERCHEEERTCK. TS, T1 ~ T3 YRR
Wl Z T CK. T4 TS5,
2.5 ARAE DS A ATUAE X - X9l T 4 52

2 S ATAN, T1 ~ TS (IFER T B AR Bl 16 M 3
P& F CK, 4ol CK 32 & 8.6% . 17.3%. 6.8%.
5.6% F15.5%; T1. T2 BIMREGE D Z % T CK,
AL CK #2755 8.8% . 7.6%, 1M T4 FI TS By JIK il v
P 5 CK A HLFEAE 5.6% F1 7.1%; T1 ~ T5 B 4E %
il 35 A R T CK, 0 W F CK 3R 15.7%
15.0%. 252%. 4.7% F112.6%; T1 ~ T5 & M fif 3%
P E PR T CK, 40l b CK 42155 22.0% . 48.2% .

®3 UREREEREEVIEXERER~ERTEHXERNZM

b3 HORE (g) BARIRE () AR (mm) FAHL (mm) Feit (thm?)
CK 21.87 £0.95b 9.83 £ 0.26Bc 33.88+2.28a 30.76 + 1.24ab 57.59 + 1.52Bb
Tl 22.63+0.97a 11.47 £ 1.21Aa 34.63 + 1.84a 31.75+ 1.97ab 64.42 + 1.06Aa
T2 22.10+0.81a 11.63 + 1.11Aa 3444 + 1.62a 31.39 £ 0.01ab 63.63 + 0.86Aa
T3 21.97 + 0.89ab 11.53 £0.70Aa 3429 + 1.44a 31.38 +0.41b 6247 + 1.47Aa
T4 21.84 +0.98b 11.10 = 1.21Aab 3539 +2.64a 32.07 + 1.20a 57.95+0.75Bb
TS 21.87 +1.10b 11.08 + 1.11Aab 3339+2.17a 31.25+ 1.51ab 57.71 £ 0.66Bb

*4 WIERERIEHVAEXHEMkE A @R

b3 AIETERE (%) FEEPEREIEY) (%) AHENERR (%) HEIR L 43R C (mg/100 g)
CK 6.71 +0.18Bc¢ 10.6 £ 0.15Cd 0.47 +0.10Aa 14.3 £ 0.62Bc 376.7 + 1.67Bc
T1 7.20 = 0.06Aa 11.4 £ 0.10ABb 0.43 = 0.10Bb 16.8 + 0.47Aa 389.2 + 2.00ABa
T2 7.14 £ 0.04ABa 11.8 £0.15Aa 0.42 +0.10Bb 17.0 = 0.46Aa 384.9 + 0.76ABab
T3 7.26 £ 0.06Aa 11.8 £0.10Aa 0.41 = 0.10Bb 17.8 £ 0.47Aa 390.2 +3.98Aa
T4 6.77 £ 0.15Bbc 11.2 £ 0.10ABb 0.42 = 0.06Bb 15.3 £0.25Bb 386.6 + 6.78 ABab
T5 6.86 + 0.15Bb 11.1 +0.10Bbe 0.45 = 0.10ABab 15.3 £0.59Bb 381.3 + 1.59Bbe
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x5 WEBEREEVIEX L REEE TR

e [lpgeainl JIR Rt U R TEWE R Uk Rlde:1
[mg/ (g+24h)] [mg/ (g+24h)] [mg/ (g+72h)] [mg/ (g+24h)] [mg/ (g-h)]
CK 3.24 £0.16Cc 3.40 £ 0.27Bb 1.27 £0.15Dd 5.27 £ 0.35Ee 0.39 £0.01Aa
T1 3.52+0.18Bb 3.70 £0.31Aa 1.47 £ 0.13Bb 6.43 £ 0.42Dd 0.36 + 0.01Bb
T2 3.80+0.17Aa 3.66 £ 0.29Aa 1.46 £ 0.14Bb 7.81 £0.43Aa 0.35 +0.01BCbh
T3 3.46 £ 0.13Bb 3.61 +0.24ABab 1.59 £ 0.16Aa 7.27 +0.37Bh 0.34 +0.01Ce
T4 3.42+0.15Bb 3.21 +0.23Ce 1.33 £0.12Cc 6.89 + 0.54Cc 0.31+0.01Dd
TS 3.40 + 0.16Bb 3.16 £0.21Dd 1.43 £ 0.14Bb 6.36 + 0.50Dd 0.30 +0.01Dd

38.0%. 30.7% F120.7%., T1 ~ T5 {3 E Ak & i I
PER B E AT CK, 435I E CK F#(IK 7.7% . 10.2% .
12.8%. 20.5% F123.1%.
2.6 R AE Y e it A HLAE X 1 ek P R I g
Al

B LRI, T ~ TS Y A 40 1 8 = T
CK, 433425 117%. 21.1%. 50%. 12.9% F119.9%,
HATL, T2, T4, TS B EKF; T1 ~ TS B9 14
AR R EVES T CK, 538N 39.1% . 53.3%.

412%. 61.2% F163.5%; T1 ~ T5 i 11 EEA
WEMERT CK.
2.7 AEERF . SRR A

M2 6 I, MRk R SRR C S H
PR VARG, STt . nT i e PR 2
O, SAIEtERE YR IEARSE, PR E S b
B S R IR ARG, ST gk A
FCOEBEAMK; PRRECS AT R Y 2K
BEVEIEASE, 5 rTy b FORR L 2 ko R

©

LA
(10* CFU/g)
(o2}

4
2
0 0
CK TL T2 T3 T4 T5 CK T1I T2 T3 T4 T5 Ck TL T2 T3 T4 715
p plE pE
B 1 (PR MR A HUBEXT IR A R KA B = AR
T B /NS SRR FEIFRIRALE 0.05 /K255 3
Fko6 E. mRIERKBBEXES T
bR URE AU K AR P AAMERE TIAVERDEY) WIEER MR
IARERAL -0.700
ESIS 0.642 -0.373
R 0.693 -0.306 0.910"
i 0.511 0.608 -0.035 -0.238
ipNeRii 0.963" -0.700 0.642 0.693 -0.411
AEPERE ) -0.700 0.923"  -0.373 -0.306 0.608 -0.700
A E R 0.642 -0.373 0.945" 0910  -0.035 0.642 -0.373
biiiclea 0.693 -0.306 0.890° 0.957"  -0.238 0.693 -0.306 0.910°
4EE C -0.411 0.608 -0.035 -0.238 0.976" -0.411 0.608 -0.035 -0.238
T % FORBEMAC, o R B, TR,
— 61 —
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Koo RARML S TR EPEIR . IR e S AR 2 Pl
FVEIEARDC, AL E PR S R LL 52 B MR IE A G
2.8 AN[F] LSRR I PR ARG T

I 7 AT, PRI AR I 20 AL K
SR, TR S 20 R R R RO S ARG,

T4 2R RIS 5 S S 2 S LA
K, I EACE G TS A PR R ARG, 5Tk
2R RARCRE S R EOONOC, IR SR E MR R 1
SRR EMEIEARSS, R S AN R RO 2
BFEMEEAC.

x7 ARELTEEEES TEREVHENEXESN

£z PR PR it JiR it LU FREHIiE 1 AT gl TR TR
JOR it 0.927"
TR 0.525 0.559
e 0.485 0.372 0.655
FUE=R oy 0.525 0.600 -0.206 -0.398
Bl 0.115 -0.123 0.206 0.578 -0.627
e qi] -0.157 -0.265 0.375 0.68 -0.934" 0.834"
B 0.161 0.178 0.700 0.764 -0.666 0.156 0.865"
3 i ﬂ%&%%,@%ﬁiﬁ%ﬁﬂ%ﬂ%gﬁ@\%
JRATH BE R Al . 4E24E R C S g
3.0 ARNEWCE R A UEXHR MK 57 e s AICSEGECSIIERE, THFEE 2 Mk 22 Ffid
) 5] 51, AR R LR, Dt E Wk, i

AR s T it A MLAE SiE J Ak 7 750 () T A6 5 2K
Werssral, (RSB AHE, Sh s E R R E
&k APURFRam, AP S e, fedk 14
Tl A P s AN R e, BEOR Ay, MR ESR
MRS AR, e fEd e Y AR R,
FRRE AN T 30%, S EAA UL, FEnT
DI 8.4% ~ 10.6%, AL HEVE =ik 5] 50%, R
il it S A HUIE, PRk P e R B TR
o, HINEEAE 2 TS R R AL
R A, AR . A HLAE RS PR
SRR B A LI XA A e 4R e
BUABE ARG b, HOR RIS [, R
A AILAE A it FH T A — e R B L R APR R]— A7 i
i KRS S I KR S B IR S RN, AR
SER/NEM—2, EERRUNE L R, R
MR L, 5% Y IR R —8 A
R, TEH HUME AL ) S AE AL AR R 20% ~ 30%,
[ii] s FC it 5.0 t/hm® A HILAE FT 45 2 MR Bk 75 om 7 2 A
il
3.2 ARHEIE it A UAE BRI R i i 5

W B, ARRE D & Bl i A FLAE o] LASE S A pk
TR . nTEvERE . 4R E C B,
RRARTT E ML & i, OB MmR L. Fokigas >
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S —EMIRR
3.4 I DR TG Tt AT AL BE PR 7 i e A A TR
R S A PR AR R T

AL K B i SRR R C R R IR A
K, ML AR SR BEIRLE . Al PRI
ARG . A HLIEAE i i A R ) R R R A 22 iR
WA A T AR R C AT R Y T
P R E AR I PEAR 2 IEAR G, SR b
ARECA B T AR A, B BRI RA
PRI

4 L5t

A R Dtk i it A AL AE T LAAT R4 5 - R I T
PE, S e B GED, BE e R R il R R
P T W RUEAR D 10% ~ 30% Hidjiti A HLAE
A DL S PR T i P 8.4% ~ 10.6%, ALAR IS
50% BTt A HUIEEBR R A ™ A ™ g,
W, 7 RIEAPURECN FE R TS T, #h
FriGE AL, RIEREEE AR T 50%, 34
WAEIE LR 20% ~ 30%.

SE Wk

(1] RooW], X, FeHH, S5 (OIS, REGRHB TN &K
M ARSI (1], TrEVEE, 2005, 25 (6): 167-171.

[2] AL, BEEME, 2208, 55 fRACW0E 5% 8 T Bt A HLIC
Xt 5 5 0, A HLRR TG PR AL S psE e [J]. AR AR,
2021, 40 (4): 1073-1080.

[3] Liu H F, Zhang J K, Ai Z M, et al. 16-year fertilization
changes the dynamics of soil oxidizable organic carbon in
soybean—corn agroecosystem [ J |. Agriculture, Ecosytems &
Environment, 2018, 265: 320-330.

[4] Wu L, Zhang W J, Wei W J, etal. Siol organic matter priming
and carbon balance after straw addition is regulated by long—term
fertilization [ J ]. Soil Biology & Biochemistry, 2019, 135:
383-391.

(5] ok, sk, B, A8 RMUIE SR it 26 5l -+ e i
WK SR S s e ()], At sz, 2017,
32 (1): 179-186.

[6]  R&WME, 5, KRUE HHICH AT # ik 2k
KB BTsZm (1], Wi fRmoRsa"#4, 2021, 38 (6):
1195-1202.

(7] BzEE, R, B, 5 SRAPUIES TR KR
BB (1], SRR, 2017, 45 (12):
69-71.

[8]  XKJE, skigh, Koz, 5 AR A N ECHEA HLILXT
Bt A At A BN (1], IRAERE, 2021, 53
(2): 79-82.

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

X4, PMIEE, FE, A WA A A R T Y
s L) ] dUrEZL, 2021 (8): 52-56.

KUFy, T, BRLw, 45 AN il e A %A HLIE X
TSR S IR A R e [T ). K AR,
2018, 32 (1): 352-360.

FL, RFE, MW, A AL UE B AE A 17 AT HLAC X
ARG E R SR Fn S By s [ 7], ARSIk, 2021, 40
(5): 1347-1355.

EEH, Ak, kaE—, % IR R A HLAC X
INFE R SRR AR R (D] K AR R
2021, 35 (4): 250-258.

RN, OGRS, A R A HUIL AR EUE X AR
AR (1], PR RS A0R, 2021 (1) 151-
155.

IS,

ZhuJ H, Li X L, Christie P, et al. Environmental implications
of low nitrogen use efficiency in excessively fertilized hot pepper
( Capsicum frutescens L. ) cropping systems [ J ]. Agriculture
FEcosystems & Environment, 2005, 111 (1-4): 70-80.

SEAH IR, T Ut Ak B 7R 0 B B A RS R BOR )
L)) EHEER, 2019, 56 (1): 36-43.

[ R N i WA v N A 00 2 TR N T e L W
FIHIRRRm (D], Y. PHILfMRHE R, 2019.
Nguyen T N, Tang L H, Peng Y K, et al. Effects of composite
inorganic, organic fertilizer and foliar spray of multi-nutrients
on growth, yield and quality of cherry tomato [ J]. Journal of
Agricultural Science and Technology, 2015, 17: 1781-1788.
KRBT, LI R AT [M ] bt ROl i hAt,
1986: 294-297.

280, BREEA. Skwrscsmim]. Junt:
#t, 2007 45-48.

ZhE. MYABEAS A AR [M]. dtat: &5
P L, 2000: 246-249.

%, MEZ, EIRM, . AHIEECE LA X
Bt -4k A/ N b (). 3%, 2019, 51(6):
1173-1182.

PAIGE, Lo, HEW, & AU BO i i
BT L HEVERT I [0 ], PEURSE, 2021, 34 (4):
46-52.

LRV, Xk, B, S ATHUICHLBCHEXS 2 R
BRI ) Meta 73087 [ ], FIPE IR S HLRSAR, 2019, 25
(4): 601-610.

T, s, EFME, . ORFHEIE xRt HOGiR %
T e A RS AR [T ], BEMEHEK A,
2018, 37 (6): 29-35.

FVKIE, FHRESC, AR, AR AR ECE AT HLIE X B
S A BRI ()], PR, 2012, 28 (1):
242-247.

HORFS, AT, WOF. AFOUAHY L A A AL R
BIBESEHERE [T, Padbdll R4, 1999, 27 (4): 96—
101.

Hh AL Hh A

http://www.cnki.net



rhE SRR 2024 (2)

[27]

BERAR, A, B E, SF ATHUIEXT bR R
FEAE RN BUE T (], R SRR, 2020, 36

PRAE L R PERIAR AL s (1], DT A A,
2020, 31 (1): 173-181.

(35): 64-71. [30] =dede, ZRE0E, WM, & AW PV BT AR I B
[28] Deforest ] L. The influence of time, storage temperature, and SR AR [T ], RSB 224k, 2011,

substrate age on potential soil enzyme activity in acidic forest soils 30 (7): 1344-1350.

using MUB linked substrates and 1-DOPA [ J ]. Soil Biology and [31] &, =y, WiEdy, 5 AYUCHAC R A [ 20

Biochemistry, 2009, 41 (6): 1180-1186.
T, MET, Hria. ARRCIEE ECHA B X R

RS YR ™ el B [ ]
2022, 41 (1): 66-72.

[29]

Effects of chemical fertilizer reduction combined with organic fertilizer application on soil biological characteristics,
yield and quality of cherry tomato

WANG Zi-song', QIN Yu-xiu'*>, SHEN Wei', WANG Tao-tao’, LIU Zheng-lu'" (1. Baise University Agricultural and
Food Engineering College, Baise Guangxi 533000; 2. South China Agricultural University Resources and Environment
College, Guangzhou Guangdong 510642; 3. Huazhong Agricultural University, Key Laboratory of Horticultural Plant
Biology Ministry of Education, Wuhan Hubei 430070 )

Abstract: The effects of chemical fertilizer reduction combined with organic fertilizer on soil enzymes and microorganisms,
growth, yield and quality of cherry tomato were studied, in order to clarify the response of cherry tomato to fertilizer
reduction combined with organic fertilizer in yellow soil in southern China, and to provide reference for high yield and quality
production technology of cherry tomato and soil fertilizer cultivation. Taking cherry tomato ‘feijiao’ as the research object,
six treatments were set up on the basis of 5.0 t/hm” organic fertilizer application, namely CK ( conventional fertilization ) ,
T1 ( 10% reduction of chemical fertilizer ), T2 ( 20% reduction of chemical fertilizer ), T3 ( 30% reduction of chemical
fertilizer ) , T4 ( 40% reduction of chemical fertilizer ) and T5 ( 50% reduction of chemical fertilizer ) . The results showed
that the activities of acid phosphatase, sucrase and cellulase in soil were increased by 8.8%, 14.6% and 31.9% with
chemical fertilizer reduction combined with organic fertilizer, respectively, and catalase activities were decreased by
14.9%, while the activities of urease were decreased by excessive reduction of chemical fertilizer (T4, T5) . The chemical
fertilizer reduced by 109%—-50%, the number of fruits per panicle increased by 20.8%, 18.3%, 17.3%, 12.9% and 12.7%,
respectively, and the yield increased by 10.6%, 10.5%, 8.4%, 0.6% and 0.2%, respectively. The quality of cherry tomato
was improved, the soluble sugar content was increased by 0.9%-8.2%, the soluble solid content was increased by 4.7%—
11.3%, the vitamin C content was increased by 1.3%-3.5%, the content of edible acid was decreased by 8.5%-12.8%, and
the sugar-acid ratio was increased by 1.0%-2.5%. Therefore, the most suitable nutrient management strategy was to reduce
the amount of conventional chemical fertilizer by 20%-30% and apply moderate organic fertilizer by 5.0 t/hm’.
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