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Abstract: [ Objective | The effects of reducing chemical fertilizer and applying organic fertilizer on yield ,
quality of cherry tomato and soil microbial community structure were studied to clarify the application effect of
chemical fertilizer combined with organic fertilizer on cherry tomato, and provide scientific references for the ra-
tional application of chemical fertilizer and organic fertilizer for cherry tomato.[ Method ]  Qianxi” was used as
the test material , and field trials were carried out.Six treatments were designed which included basal application
of chemical fertilizer, basal application of 80% chemical fertilizer +20% organic fertilizer, basal application of
60% chemical fertilizer +40% organic fertilizer, basal application of 40% chemical fertilizer +60% organic fer-
tilizer, basal application of 20% chemical fertilizer + 80% organic fertilizer and basal application of 100% or-
ganic fertilizer.Yield, vitamin C content, soluble sugar content, titratable acid content of cherry tomato and soil
pH, organic matter content, available N content, available P content, available K content, and soil bacterial and
fungal communities were determined and analyzed.[ Result ] With the increase of organic fertilizer application
rate, the yield of cherry tomato increased first then decreased.Compared with that under the conition of 100%
chemical fertilizer application, the yield of other treatments showed no significant differences except for the
treatment of basal application of 40% chemical fertilizer + 60% organic fertilizer, which significantly increased
by 14.00%.Compared with 100% chemical fertilizer application, basal application of 40% chemical fertilizer +
60% organic fertilizer,20% chemical fertilizer +80% organic fertilizer, 100% organic fertilizer significantly in-
creased the content of vitamin C, soluble sugar and sugar—acid ratio of cherry tomato, and the content of vita-
min C, soluble sugar and sugar—acid ratio of the treatment of application of 40% chemical fertilizer +60% or-
ganic fertilizer significantly increased by 10.17%,2.02% and 5.51% , respectively.Chemical fertilizer reduction
combined with organic fertilizer applications increased pH and organic matter content of soil, and changed the
structure of soil microbial community.Compared with those under the condition of 100% chemical fertilizer ap-
plication, soil pH and organic matter content significantly increased by 0.19 and 0.37 g/kg, respectively, and
the relative abundance of Chloroflexi decreased, while the relative abundance of Bacteroidetes, Ascomycota
and Basidiomycota increased under the condition of 40% chemical fertilizer +60% organic fertilizer applica-
tion.[ Conclusion | During cherry tomato cultivation , more attention should be paid to the combination of chemi-
cal fertilizer and organic fertilizer.In view of yield, quality and soil, basal application of 40% chemical fertilizer
+60% organic fertilizer was the best.

Keywords: chemical fertilizer reduction ; cherry tomato ; yield ; quality ; structure of soil microbial community
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AR AR i, SR O TR W BT A RO B 2 B g S R T . R s A LI (N2 P,0,
K,0 4 1.71:1.93:1.59) , 2 A HE(N:P,0,: K,0 J 15:15:15) , /K AE (N: P,0,: K,0 }y20:20:20) , S AL 47
(K,0 4 60%) , 5351 9 165 7 SC B 1 36 A= R4 A BIR A w908 o o BRA W1, LA @51 4k T4 AT
FRE AL 2N 7] AR AR IR A BR S A . 350 T 2018 4F 11 H % 2019 4F 3 H 761 1 45 6 11 B K R FE I F A4 4%
Ap B B e FE gk AT . I 4 pH 5.5, A HLT 1.55%, Bt A 114.0 mg/kg, 43 508 67.2 mg/kg, i#
RN 74.5 mg/kg.
1.2 A%
12,1 RBEAE R MEIE(EK ), BN 3ANEE L 18A/NX, BEHLHES , &/ X 7
13.3 m?, Jiti Al 7 58 DA S5 RUAE M S D, R 40 3 AR AL A A MILAE 55 U 40 B0 5, 45300 A B 43 1) Sy B
FEALAE (T1) FEjit 80% FLIE+20% A HLAE (T2) it 60% fLIE+40% A HLIE (T3) FE i 40% L AL +60% A
HLAE (T4) I 20% FLAE+80% A HLAL (T5) FEjit 100% A HLAE(T6) . Jita B4 1 Y AL A 6 UGB AR , AR
FIE AL it & 530 R 225 kg/hm® (112.5 kg/hm?, A7 HLAE R AL A2 7S A 7 AR ARt A 5 £ 4 38 I — 2,
P LA — A Ak 2 3 it A v M R S A4
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Tab.1 Fertilizer application
AL L/ % N/ (kg-hm™) B/ (kg-hm™)
by Basal fertilizer ratio Basal fertilizer rate Top—dressing rate
Treatments 4 e ArHLE e LA e
Organic manure Chemicalfertilizer ~Organic manure ~Chemicalfertilizer ~Organic manure Chemicalfertilizer
T1 0 100 0 1500 0 562.5
T2 20 80 2631 1200 0 562.5
T3 40 60 5263 900 0 562.5
T4 60 40 7 894 600 0 562.5
TS5 80 20 10 526 300 0 562.5
T6 100 0 13 157 0 0 562.5

1.2.2 FARm e Foa R AR T R (2019 4F 1 A 1672 , B 3~7 KR AVE — B SR 5L,
I eyt o R B /N DXCR A B RS2 30 N EA T i BT A, AR AE R C B iR 2,6- 4
B T3 R T I A, T VA P SR P L L € 3 0 R, T 78 R TR o e R FH IR Bl Nk v 5

AT AN 3SR FE AL, RIEHFZ 0~20 em HEIFIR G35, IR A+ ALY 5R
R MR ARG, — 0 Sr RIHE A B KA, A VK& TG T [0, T-80 CPR A7, T DNA 28, — 1)
i [ SE 00 % [ AR T, S 08, SR FH pH 320 %8 pH (AL, 50065 I 0 R kIS A AL, 4 RO Ak T
B 2, 0.5 mol/L NaHCO, ¥ £ — i iR £H 6 T LU €035 I 22 A7 2L , 1 mol/L &R B IR B — KA FE v
AL
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vO.33 B A3 BEE S B B Raw Tags HEAT14 1€, UCHIME v4.2 8k {047 % 58 T i S R R 41 15 2 e &
BB o fdH QUIME (version 1.8.0) 3K {4 % Tags 7 97% HYAHALEE /K F R #E4T OTU 32K I T Silva (4
) FTUNITE (FLE ) 4328 2280 FEXT OTU A T4 R i 8 S = BE 43T, 48 7 il AR B0 v ol
1.3 HiELE
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L1 R AN [ Ak 3T Ak 3 ™ s A 52, bl &1 1 RT N Bt A BILAE it HH e A 15 I, Rk 7t 1 S 5
THE T RER S, Horpb T4 40P (40% R AE+60% A HLAE ) B 7= ft fi i, o4 23.59 t/hm?, (i 35 - Hofth b 2
(T34 FEERAM) (P>0.05) 5 T6 AL FE (100% A WAL ) 77 it B Ik, 4 T4 A0 B 7= it 91 4.36 thm®, 52 T1 A3 O
A ALIE) P w0 1.47 thm',
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Fig.1  Yield of cherry tomatoes under different treatments
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Tab.2 Quality of cherry tomatoes under different treatments
sl ek 2 C AR/ (mg-100 g ™) AT % A E R/ %% WEIR L1/%

Treatment Vitamin C Solublesugar Titratable acid content Sugar—acid ratio

Tl 28.32+0.23" 4.94+0.01° 0.26+0.01" 18.87+0.14°

T2 29.27+0.18" 4.96+0.01" 0.26+0.02" 18.93+0.15°

T3 29.31+0.12* 5.02+0.01" 0.26+0.01" 19.31+0.09"

T4 31.20+0.5" 5.04+0.02 0.25+0.01* 19.91+0.05"

T5 31.70+0.55" 5.00+0.02" 0.25+0.01" 19.76+0.16"

T6 34.10+1.27° 5.00+0.02" 0.25+0.01" 19.79+0.07*

AN AE R R AN [ A BR8] 22 573K 5% 7 7K ([R5 HEAR)
Different letters mean significant difference at 5% (column internal comparison).
®3 TEAEX L EBA RN

Tab.3 Physical and chemical properties of soil under different treatments

Ab BHLF/ (g-kg™) B &/ (mg - kg ™) B (mg-kg") R/ (mg-keg™)
Treatment pi Organic matter Available N Available P Available K
1 5.10+0.03" 1.540.01° 125.65+0.26° 83.58+2.37" 187.37:0.77°
™ 5.18+0.02" 1.8620.05" 132.4728.48" 84.63+2.46" 189.57+3.21°
T3 5.18£0.01" 1.860.07" 151.77£1.28° 84.57+2.64° 189.17:6.16°
T4 5.29+0.08' 1.9120.03" 152.771.05° 81.8+2.59" 180.774.19"
TS 5.20+0.06" 1.9240.02" 139.5+4.84" 80.25+5.34° 175.439.62"
6 5.18+0.01" 2.12+0.05" 122.73+1.93" 78.67+8.7° 171.703.80°

AN [R) RN R Ak B A] 22 57 1% 59% 225 /K- (RIS LD

Different letters mean significant difference at 5%/ column internal comparison ).

24 A[EACIET A0 AR PR E E AR AR
K 2A 2R T3 AN TR RO BETS 454 , 28 JE T ] (Proteobacteria ) 2R 25 B [ ] (Chloroflexi ) A7 - 341 B A AL
PVH], AR T AR B2 B A HLAC B AR IS 58 BT TR S, b T3 g B A R fe s,
51.09% , 545 T W 258 T REJT T # T3 A3 =F B fe 1K, 38 T1 AL BRI T 13.98% 0 4UAT 1A 1]
(Bacteroidetes ) {1 AH Xf 7= B2 A2 fb 1 345 5 48 I8 1 1] #— B0, T4 20 B AY F B2 B, BT AL BEEE i T
32.11%. TFRAT ] (Acidobacteria) AR XS 4= B2 S HFF T T 12 AL 35AH B , BT IR BT &S,
T4 4b B R AT T 1B eV, o4 6.08% 5 i AL SR Ti€ BT ( Nitrospinae ) AR X = 2 il 45 A7 HILAL e FH S 1 4 o
HERFEE . B 2B ER HHEERBRE LS . R R 2B AT, A5 A BE e TR BT (Ascomycota) AN
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Fig.2  Structure of bacterial and fungi communities in soil under different treatments
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JEYI R 60% LA L, HL R AA HUIEFH S8, 7 5 1 1A 32 5 25 B THE T RER - T1 AR PR ORI AL
JE) 4% B ] (Chytridiomycota ) f A8 XT3 B g 8.39%, T2 Ab 3 (80% 1L B 20% A HLAL ) , 4% B 17 A = BE
6.01%, Fifi %5 A7 MLAE FH S (R B4, 41 B 1T 1 = 18 2 0 T R Rk 3. $HF 11T (Basidiomycota) #H X} = i
Biti 5 A MUAE R A i 52 3283 b TG 3, Herp T A 3 (1009% A HLAE ) $H 758 T 1A XS F B4 T1 AR BE O
T A HLE)BE I T 34.15%

3 GinSitie

HIF 5 2 BH A NS Ul 2 it ) i A AL RS ) g 3 = B A R AR AR 45 SR 2 B, 5 Bt Ak B A
Ll Ak D it it FH T i A7 ATLAE Acb BEE 357 2 16 3 A AL & i, ST AR SR A5 SR AR R, 8 pHAE
0 A 9 e 2R i D I A MR P A 4 2 e TS R R B R A A HILAE i FE EL R 60% (T4 Ak
OB BN A HLIEAL B, 158 pH (E B 48 w458 1 0.19. A ALt H Eb 9135 31 40%~80% (T3
T4 FITS A3 ) I, + B0 8 & B AR A ALAE AL FE (T1 A B T 11.02%~21.58% , jifi FH Fe 49 75 T
80% B T 409% Ff , 3R ff 40 & it 5 R AT HLAB AL B 22 SR g 2 o LR A] g R AR AR ARSI, 5 5
KA FAR PR, X A ad B A R K N T R, A MU AR RS, i it A HLAE
— 5 TN DR A R S R R WVE L, o — T T R 22 i R AL, 5 AL Y 4
SRR, AHIF 8 AN [R] A ATLAE R AR A B - M A A50ml AR08 & i 5 R ALIE 25 5 AN B 3 X 0T g
S PR AR TG B (R) 35 A ATLRE IR 5018, e = 3wl AR 10 7 Ak B AR Al 50 - AT 205l R o 5 B
WERARE

A A ok e i A AL XoF 3 B2 0 1 B 5 AT — 2 S o) AR SR 0 e IR A B 1 DA X =
Bt 5 A HILIE 2 A 15 I 52 58 TR B o R B L rb T it T Ak B A S S TR T T AR X S B 25.68% , T3
T4 b T A 2 25 T T IR 2 BEARAR , M 11.719% F113.14% ., BIF9E 38 WT , 4075 T 1) 40 T TR AR 37 20 R R 1
BRI RAREE, X W S AR S R — 3 BRI AR HIEARAA LGS MERE
G5 P e R, AR AT ol £ T it A AL - 498 v A28 T8 B 10 AR X = B R Bt A T =, AR I 9 ke IR TR TR
I TAR 3 B2 B A AT FLAE A A p 38 2 4 TS R R A X T ae 5 R aT R A ARG, B
FEGE T T A 76 B B IR 1A HLEREE b A K ABIF X OURF 581 1A X 32 B B 25 A MLAE F 9 15 222 55 T
Jo N BB, T A A B A SURT B8 1T o b K 2.82% , T4 b BRASHUFF 8 1] o b Ky 34.94% , 3% Al fE 5+
SR A HUT R TR AR LA B S A O . A, M TR R TR 4 Rt A2 AN TR it A Ak B ) S
AR AR T AN ™. MR BEE AU E AR50 6 A b B B 28 e PR 1] B T ] T
WIS FZWET], b PR 2 i b 35 B s AP RE X 5 A s 45 R — 30 BEE A
HUAE FH & 340, 8 5 1 1A = 8 58 B THE T R, X 0] B85 T 2B T T 5L A A 1 38 b ol i A ML
VIR DI REA O A HLIE F 2 38 i 2> 48 7 48 TR B3 R 47 09 3 RS LR g st R FH A LA 9 Pk
S B YA AU it ] A58 2k 80% Fif, 4 438 v sl ik Z0 1 s vsi 2L, AT i 40 P SR T R 0 R
D DR S TR T AR 5 B AT R N R R A L AT DA = R B A HLIE FH A 2 A
TR Hor T6 Ab BE(1009% A AILAE ) $HF B I AR X 35 BE S T1 AR PR Ot A HLAE ) B4 m T 34.15%,
] RE 5 T 1R 1125 43 il M R ik (A R A ) 5 ATLRE T S 1, = 398 e U 5 388 n L 5 R T H R
I b 5

AR R ok 12 P it AT LA A B 8 s P 0 1 7 Rt I, 32 A PO 5 R B AR A HLIE A fR A g
PR A VO A AT i EE A i SR RIS R . XIZ0 SR IS R A A
Fb , Ak B s it A HILAE A A P R 0 T 28.60% , VC 5 AR I MBS & BE 3G 0 T 27.85% F16.2% . K
SR SR Y R B3 i e e B A AU AR G 0 25 TR R, 50% A HLAE+50% LB 2 A
PR dh TR o A S S R AR A e e A ATLAE , ARk 3 i 104 7 R AT VA R A e R BT
Je TR, b T4 40 BE (40% TR AR +60% A7 HLAE ) 7=t A ] 5 Mo 5 f 34 M e, 5 it A5 HLAE AR
FE L T4 A B f 7= AR AT o o B 0 I T 14% H12.02% ., A0 RE s e it A3 HLIE BE s R AR AR K1
T RIFRAR AR ™, H e SR 4 b B, 3 — 5 T AT RE -5 A BT T i Ak I BE e R A R
Bl P 4 o A ML 5 e DA S RS S A W 5, AT A 2R A A A A R el S A A i A G, 53— T I T g
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S MUNEAE S5 fiff 2o 72 7™ A 1) 22 Fh U R TN 22 IR T A B T el MR i ™ 05 A AR R ik i
40% 1B +60% A AILAL Ak B i) 7 1t F i BT e A, HL IR RT RE 5 40% 16 I8 +60% A HILAE 2k 3 i) -+ 4% pH (&
B 2R e o i A G, AR TR0 FH Ry TR 1 4 AP 3 il LA T pH M 5.6~6.7 1 38 R 455 pH
(B E AR 2l K, FLIE B 3 pH A, A R T 3% U E W IS 454 R E A R U e
b B 45 R R A (R A A R T i 5 0 R R T, AT AR R AR R b A A SR TR
) 7 B L T

55Tt HLAEAR B, P ok 2 it A AT P 398 Ak 25 i 4 A 2 C & i ] i e o i 4R T 3
pH, W3 E AL, I s T R R VR 450 . o it 40% R +60% A7 HLIE Ak 3 i
RN TR A R R C o MRS O, B3 pHETHE T 0.19, A3 AL R A
ST T 0.37 g/kg FN127.12 grkg, Tl HLREAR T 2825 T8 1 I AR 32 B8, 30 T AP AT ] P28 0a T TR
B TMIXTERE . 2B % 08 i i i L 35 IR 3R, it 40% LB +60% A5 AILAE b B X HRBk 35 0 7 e i
Jo LA B ol sk R e
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