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HEAT SR T 16.9% . 34.6% F123.5%, Wil RE NET 59.72%, (5) MCL, MC2 1 MC3 Zb#
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[

) P TGC G £ = 2 T S AR AR A A B e P 4 % 353
HEATL 4 A8 R 7 TR T R LR 5P I 2 %
AR SRR AE IR . AR R, B2k
LA 0 £ i35 3 B R Bl AR A 15 B 4
A28 7 A s o e AT AR R
K, $Re RSB, s T, AR R
Wy R BRI R LT B R A TR
FELOLVEY . MR T T e R R B
e 1 TR, B BRI, BeE R
VE&AE, (EHEEIIR AR L E " Gk, AT
FW, REE L BRI Ak A e It 7T A 2R IE
FRar, BTN, KA TR
SR YRR i AR ) T AR AR e TR
EM B 7 AT A 004 8 3% Lo R B RS 5,
HEAR AT B RV O iR R e
SRS 7 3T - I 2 Rk 0 bk e R, R4
W TR 0 FERMARIE SR, Wk
P AL R 14 40% I8 AU BE AR LU 1),
PR IR R W A Y i T A R R
F IR RIS S5 PRI AR R, M W i i
J5 i T T e T ) AR T R A
X,

P I s B ok A 0 T T 2 4 S5 )
RFEEE S, T AR AT O MG A T FE A 1 T 2%
L PR T e AR A1 AR AR A i —
LR ABIGE . 167 PUPG g # A T S X, %
L SR Ay FFE SO 3 7 L AT 30 4F B R AR
20 e i SE AN AL 100 24K HIRTT, ROl
B4 A 23 R B E S0 2L Bty
EBWE gl FASLOl s8I, A% %
YRR T E B R AR, WML TE % A R
PR . R L TN B AR BT
SE R, ABIFSEIE TR % Lo SR el it
WIEE 2 S N X E AR, R IR
B SIS PR A A L B S S
HIRFHZR, IO S R R, b
AT . AR AR IR A L e T e H

PrRER it SC RS T
1 #MR5FE

1.1 38 XA B i e}

FH ()RS0 7 P T A VLT 4 i X BH B
B A B T XK R ER X (106° 987 68.82" E,
23° 68" 71.14" N) #47, R FZ L R ST K
WP RGBT I ARA T ik
RE A0 5 J A2 A AR (LGB R A 2% 2 e T3 )
TR, FEER A N 210 gkg. P05 80 ghkg. K,0
110 gkg. B ETS AW wIE ( REEA Y RHE K
A RA R A=), FER S AN 40 gkg, P,0;
30gkg. K010 gkg, AHLIT= 200 gkg. JEHERE= 250
oke, EAGHLRE . FIAR . Wi ZEMAT N . BERE
AR R0E = 200 124 /kgo
1.2 gt

R T 2019 4F 4 H IR 900, {51 6 1~ 4b
M. (1) CK, At LB R GAE Y IE; (2) ST,
100% FLAEALEE, 1500 ke/hm’; (3) SM, 100% 4E )
L, 2400kg/hm’; (4) MC1, FRAEHEER 50%+25% i
AP (5) MC2, RN 509%+50% A5 P i
HE; (6) MC3, FLARIE R 50%+100% HE P E AL, /)
XHEF20m* (1.0mx200m), /MR % 7
50 Bk, BEAAEERE 3AER, I8 A/hX, Bl
BLIXHHRS . 4 R e R AR, HAb A
P it 5 2 b (DA B — 30 AR X3 N DA LS
FAREEREHLRE 1510 ~ 20 em T2 HIEEIR G
TIEWIERES, D HARAE, Bl S XA X 2
L AR A T . A e A AR A
A BT 12.52 g/kg, pH 5.6, 4% 2.16 gkg. 4= W
1.05 g/kg. 21 3.02 g/kg. TR 112.46 me/kg. A
B 2.36 mg/kg . AL 59.62 mg/kgo
1.3 FEACRESEARIE

FLORNYERM, Y RMBEY, fPXk
F100 d AFWWEE, 0 3 WCRIBIFG T/ MK %
LRI, FEREPLEE 5 ~ 8 A RS R
G3HT e SR RARBR IR SR AT TER A R
FRAREE 2 om A /N0 R EE O ~ 20 em +3, WEET
T F A, BOARPR 39, RS B REALIURE
317

XURGEERC (Vo) TEMERM 26 - —
SREEINREE  BESE L H AT E A (ATAGO
pal-1) EAEEEMEEE TG ; AR ER & iR 52 4h
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S, WEREEER 3, 5 - sk
e bt e s HLER A BRI 7 S 08 (2 dh
A FEZAMER S E P BRI E ) (GB 5009.5—
2010 ), 1 a2 A [ bR e 1 i bR A3 i D E )
( GB 5009.4—2010 ), i 5 & &b PR Fp 48 2 £ 5 50
Bk, PSR AR = AR R /505 BN AR R
8 30000 #RIT5E, REAE™ & = P AR 5 x
30000 #k /hm?; 2019 42 L F- T M 5 70 ke
R HERE SR B BT R Oy s A B
SR . 2. AR, AR
B SRR Y AR B AR T RO St 4
DAL ORI . ELB . AR R AR, SR
WSS 0T Oy R R . RERERE . AL
SR AR IR TR M
1.4 B H# L apr

R 50 B0 HE R F Excel 2007 174831, LA SPSS

19.0 #4722 57 B & T FITTA 8T o
2 ER5HMH

AN [ il Ak BT - 39855 43 () 5 M)

FH2 1 AT, 7E 262 A ()i AT A R
Bif ff A 0 TR R A 3 i, A AL Y B v
Jin, SM. MC1. MC2 Fl MC3 4b B () 45 HL i & &
W E T CKMISTAR B (P<0.05), 4 il e T
227% ~ 35.6% 1 11.9% ~ 23.7%., MC2 Fl MC3
AEF AR BRI A S W E S T CK A ST
AhER (P<0.05); #5ALERR] &80 & 25 R A B
(P>0.05), SI, SM, MC1, MC2 1 MC3 kb # [a] 3
WA A RS ARE, HYEEST CK(P<0.05),
SI. MC1., MC2 I MC3 BRI R S & m T
CK (P<0.05), MCl, MC2 fiMC3 5 SIHM b, A
B O i SIS R B A

2.1

x1 AEABELETHEFRSSENTL
e HHLR Eoe B e BRIP40 R A Rk
(g/ke) (g/ke) (g/ke) (g/kg) ('mgrkg ) (mg/kg ) (mg/kg)
CK 12.53 £ 0.45b 2.18 + 0.04b 1.05 £ 0.07b 3.03+0.07a 112.46 + 10.95b 59.63 +3.13b 2.35+0.11b
SI 13.74 £ 0.55b 2.31+0.03b 1.13+0.01b 3.19 +0.03a 142.98 + 7.82ab 80.35 + 0.64a 2.73 £0.10a
SM 16.14 £ 0.13a 2.28 +0.05b 1.29 £ 0.05ab 3.24 +0.02a 148.80 + 4.30ab 7223 +1.07a 2.54 £ 0.05ab
MC1 15.37 £ 0.26a 2.49 + 0.04a 1.16 £ 0.02b 3.18 £ 0.04a 157.61 +3.57a 72.19 £ 0.83a 2.64 +0.09a
MC2 15.76 = 0.50a 2.65 +0.09a 1.32 +0.02a 3.25+0.02a 203.90 +5.83a 78.93 +1.52a 2.88 £ 0.04a
MC3 16.99 +0.07a 2.83 +£0.03a 1.44 +0.02a 3.38 £0.03a 216.99 +7.33a 83.76 + 0.49a 2.97 +0.08a

T RPFEGIARNG FRFORIEALA B )22 5 8.3 (P<0.05), Flal.

2.2 ARl AR AL BEXT 398 A= KR R R
BT, AST) i A A B 6 36 Lo S 4 B fl A
YRR AR, 5 CKAHEL, SI. SM. MC1,
MC2 1 MC3 4b P 48 74 £ W 3 & T CK, H SM.,
MC1, MC2 1 MC3 &b P 21 1 % & 8 3% & T STk
B (P<0.05), 2B 0T BRI B Bl s A 4 v AR
e it 2k 1) B4 N I 38 i R4 #, ST, SM, MC1., MC2
FIMC3 AR FECR B = T CK A8, H SM,
MC2 Fll MC3 Ab PR AR = T ST AR, Tk TE
Bom AL S AL, SM FT MC3 A0 3 1) FL
Bk B KT CK AT STARHE (P<0.05), H K
Wi 2 0 T S T ) 18 184 o i S . ST SML,
MC1., MC2 F1 MC3 b2 [ 2 0 B 3% & T CK 4b

S

L, H MC2 F1 MC3 A3 5 A A B3 = T SLAb
B, o e P Tt e ) 2 R I S R AR 1)
FUZ . MC2 il MC3 Ah P RE R 45 i 0 3 5 1 ST
CK A3, Fifi 25 A 9y vl R e it o 0 338 o, 1R oA
BRI IR TR I

4 b IB B (ST) A Eb, 6 A I8 A it
AR YRR (MC2 FIMC3) BN T 403, %
dord. AR, MR BCE, B e
10.6% ~ 18.0%. 7.1% ~ 11.8%. 289% ~ 41.3%.
133% ~ 18.7%; 1M E MWD T 11.4% ~ 28.1%;
SRR (SM) AbPEAS 4 fRAR (ST) AbBE,
BRI 7.9% . L FEEIN 1.5% . 5 8 HE3
N 15.2% ., BERFEREAN 10.7%, 1B E R 28.2%.
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2
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Abr

B 1 AEEELET LEREMHENTL
I BPAR NG P RN M2 22 R 3% (P<0.05), T,

2.3 N[t AT A B 4 S S M Y

2 2B, ASTA] it A Ak B X 4 9 1 1% M Y
M AN o il (2 0 IR R A e & — B, SM,
MC2 1 MC3 4b 38 rv A 38 g g 1% 4 2 2 = T CK Al
SIARHE (P<0.05 ), FeE A Ml A ik S8 Ak S B2 3K 30 +
A HLE A i 1 EZE YRR, SM. MC1., MC2 Al
MC3 Ab 38 rfr - T bR i 3% M 3 5 T CK O ST Ak
B, H SM., MC1., MC2 Fl MC3 H ¥ 2 [a] 4 . % 2%

5 (P<0.05), BEMZEYEIEH RN, R
W EPERG SR SM, MC2 1 MC3 b3 b 4 3854 48
Al UG T CK R ST b3, H SR MEwRR
ity IR B B Y AR AL SR, T AR R DL MC3
Ab 38 A ERE YRR B e, Am A EIE (SM)
AbH S AU (ST) AbERAR L, T HERRES . A
it | axb Ak SR R R PR W R ARG o3 ) S 2 R T
16.1% . 59.3%. 30% Fl1 85.3% ( P<0.05 ).
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10.00 T 400
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CK SI SM MCl  MC2 MC3
4T

B2 AEHEAESSEX - EEE RS0

2.4 AS[E]itE A A B 3 L SR TR A S

W JERE ORI o3 FIOREL R 1 0 26 A R E R
i AR RS, Ve B2 R A PR TR A, ST R
AR EW S bR, MRS IR AR AR R
{EE R B TEAN bR, X BEFE bR B B I 3% Ao R
i KUK R R S INIET 3 AT AR 1, AN [l it
JIE Kb B 2% A S A B, 5 AR A Ab
H(ST) ML, HEHEDEE (SM) AL
B it 7 A 4 B AR AR B (MC1, MC2 AT MC3) o] i
FRALE L R P RS IREL S i, CK. SM AAAFE S SI
SEPRAR LR, FESE B RIERA SRR, ATl
PR R AR B N 28.9% ~ 59.72%. 1E
LR 50%, i fAEY LS, MC1, MC2,
MC3 A HR4E SI AR PR R S b iR SR A R i TR T
18.2% ~ 36.6% (P<0.05), BrT MC1 AbFEEF CK
4k (P<0.05), SM, MC2 Fil MC3 4k ¥ ¥ /N F CK
(P>0.05). 5 SIACEEAHEL, MC2 Fil MC3 A0 P T 2%
2 R O R RN T 31.0% ~ 36.8%
(P<0.05), SM 4b F IR 52 rp i JO0E & & 2 15
T 34.6%; CK Ab B 5 ST A HEAR HE, SR 52 P il Jrlb
R B EW A 17.1% (P<0.05), A4 b 3 0] #i
MK SEESARE (P>005), H5SI

A H, MC2 AT MC3 &b PR & TR EE, SML MCl.
MC2 Fl MC3 kb FRIE I T K 53 & ik AHLET SIAb
FH, MC2 FIMC3 b BRI SCrf Ve S i W30 i T
16.5% ~ 21.7%, SM ARSI Ve & & B &5
T 16.9% (P<0.05), FHLLT SIAb3E, SM AbFRAL 5L
HOMLER S BRI T 23.5%, MC2 AbHiS AL
HOHE P S R R E N T 21.9% (P<0.05) ; MC1
FIMC3 2k 2SR 52 oML 28 1 o B o s T SEAR R
(P>0.05 ).,
2.5 [l A 2 A A i R TR S 5
32 ML 7 R A i I AR N A T Y
FEAG bR B 2 AT A1, TR R e 2 b f A
Py o N ¥ B DR IE 25 Lo R AR . 5 SLAL HLAH
L, SM Ak B 28 2o S i) B bR 7 o 0 L
A g /> (P>0.05), {H SM AL B e A & F ST
Ab #6300 7T; [A]E, Ak A U O i AR P B
AbEL (MC1, MC2 FIMC3) By & & SRp=m i n 7T
1200 ~ 2400 kg/hm*, F Y A 3 Ji1 6900 ~ 17400
JC /hm’, MC1. MC2 F1 MC3 kb B Ay 5% 20 B = 4
SEAE B E T SM AR, R N 2100 ~
3300 kg/hm®, &k 75 E 34 i1 10500 ~ 165000 JT /hm’,
A B i 600 ~ 11100 JG /hm’, 7 A5 it A &b BE 3%
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TR, WA REESGT CK, 2N CKAY  JC Ak A w5 e it 79 2E 9 TR A A 3 ) &5 SR 4 R
45 ~ 49 1%, WAK CK 1 4.1 ~ 451% (P<0.05), B,

400 - 25¢ a . a
——
350 a ] —
B B ~ 20t b
ED 300 b 2 b D
—
~  250f ¢ ] ¢ g 150 ¢
i c c —
&1 200+ iz
g 4u
& 1501 B 10-
= 100t 9
5 L
50
0 Il Il Il J 0 Il L L
CK ST SM  MClI MC2 MC3 CK SI SM  MClI MC2 MC3
12 . a 54
a a
a a a
10 - - + 52 =
hom ot ; -
= a
8l o 50-
: ! .M a
— 6+ i 48+
i <1
E::Lr 4l I\E 46
=
2+ 44 L
0 L L 42 I I L
CK SI SM  MCl MC2 MC3 CK SI SM  MClI MC2 MC3
30r 18 -
a 16 - a a
— r a ] a —— iy
2 © b ~1 > ] o 14 b _%_ o
B g0 b — = 12F b Ea
- =10t
=R EY I
41 & 8
& lor % or
it ol W 4
& = 5L
0 I I 0 | | L
CK SI SM  MClI MC2 MC3 CK SI SM  MClI MC2 MC3
LbF s
3 AEMERAETELRARNE
R 2 AEEELENZLRF=EME TN
e PR B FEE =Yl A A l'ON
(kg) (kg/hm”) (JC /hm®) (7€ /hm®) (7C /hm®)
CK 0.27 =0.01b 8100b 40500 0d 40500c
SI 1.25 + 0.06a 37500a 187500a 22800a 164700b
SM 1.22+0.02a 36600a 183000a 12000c 171000b
MC1 1.29 +0.05a 38700a 193500a 15400b 178100
MC2 1.33+£0.03a 39900a 199500a 17400b 182100a
MC3 1.32+0.10a 39000a 195000a 23400a 171600h
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26 LIEFRIY. BUEWIRCE . HIERTEVES E L
SRR R Jo ] AR S

K4, Bz Dk TR LR, %
2 Sk o AR R HEIR o A ST . 15 Sk
2R R R A5 AR AR XY Y BT RN, #i Sk
P8 322 I T3 B S A TR 4 T AR B, i )
/I Sk HE R Al TR A8 e A RN 7R A OGAE fR
N, R N UL IR SR s T i Sk R AR
5 1 SR 0 5 1 R G PR Sk B 2 F I BB
M (REZEBR ), AL ER LR 1
M Ao & 4 R s B4 b 2 R 28 A R A
EHARERMENE, mE 4 IE L, 200R
BRR TR A AR S R A AR, B EE IEA
KRR BANEE LR &, B E
5 b HEE A SR AR N H T 1 — 2, R
IEASRE R R R IR RN
Bt ook A SN L PR B R A O P S A LS
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0 Suc
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-0.6 RDALI (65.14% ) 1.0
B4 ZFLRFESTEFRS. REDHE.
TEREEREN TR

e Yea: BEREEE; Ure: WKHF; Suc: BEMEREG; Cat: i &1L 2V ; Aci:
R VERS IR AG; OM: A HLET; TN: 4% TP: &8 AN: Blff 5 AK:
A AP: AR YPP: FRBRE YPH: RRAWG™ & TPV: &
FEE

4 —

Fe A LR A IR, I A . EREEE A 2L
s 2 R AR R R HAak, X
TR 77 S 5 M) 258 R ) PR 38 A T P Tl T T R R Il 1%
PR, T A A ™ R R EAT BB Y IE
RO, TR I DU A L= R 7 {5 Sk 19 5 1)
FERZL T B RK ERA H A B R s, 13
SRR BRI PR b2 5 T e B o S B (A Y 32 =
s J34h, R A A S S X R A ™
FORTHER AR, HARE T, B A 2 R
7R B AR/ o

15 v R i FE bR 2R I A R e B A
WEEWA S, RS AR, SRR B
#ERH (RDAL) FIEE —AnuERN (RDA2) 3 5l ffRE T
A N A B 52.78% A1 20.21%, A 3EFR 4
PR . R PR s S 2R R T A
KPRy, FLHRS P Ve & 50515 T3k
A VA . R M A R IR AR OGO R
(P<0.05), [FES EEAUT, Al 2 e A
KKFR (POO0L) 5 S, HEARE RS S
S REERG . o A ST R R A E IR C R,
HEREREGE RS MR Ko & 5 1 5

&
<
2
Suc ,/ .
/ Aci
//
Cpro Fun
T
-1.0 RDA1 (52.78% ) 1.0
Bs5 ZZRMRS5TERS. MEDEE.
TIEBEERN TR

W Ve: %R C; Red: 38 JEME; Cash: #JK 435 Cpro: HEE [1;
Bac: ZIFE; Act: JUEZETR; Fun: ELRA; Azo: [ B Yea: EHER;
Ure: JRPAE; Suc: FEWEEG; Cat: i %8 fb S0; Aci: FRIEBEIRAG; OM:
AHLFG TN: 2% TP: 4fE; TK: 2805 AN: Blff%; AK: HU;
AP: W%
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FEREDE . MRMEBEIRAG . A . &, 22D EIE
FHOCHE ;. R R IR ER & 52 BB, 5
HEBFEIEMFELR (P<0.05), WNEEKERE,
R TR Ve B3k MBE K E e, Bl it
Ve FEFERA S IERON , T B BURAE Ve 573k MR
MER LR I RKERE, X Ve SREAWEAY
TN, Tk B CER TR R L TR A RS R SRS Ve 3 &1
FRHET, HK, X Ve FEEHEKHHNFIEA
P g . BHEAPUE S B R RIS M
JOR BT X 2 A AR L OB 1 0 HAT BB A E AR
N, AP R AERI R R ) R B R
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Effects of chemical fertilizer reduction and application of microbial fertilizer on yield and quality of cherry tomatoes
and soil fertility

ZHANG De-nan', ZHANG Yan-zhao’, TENG Qiu-mei', XU Guang—ping', HUANG Ke—chao', LV Shi-hong', SUN
Ying—jie' (1. Guangxi Institute of Botany, Guangxi Zhuang Autonomous Region and the Chinese Academy of Sciences/
Guangxi Key Laboratory of Plant Conservation and Restoration Ecology in Karst Terrain, Guilin Guangxi 541006; 2. Guilin
Dezhi Foreign Language School, Guilin Guangxi 541001 )

Abstract: The effects of reduced chemical fertilizer combined with microbial fertilizer on yield, quality of cherry tomatoes
( Lycopersicon esculentum ) and soil nutrients were explored, to study the suitable application amount of microbial fertilizer and
provide a practical basis for achieving the green development goal of “reducing chemical fertilizer and increasing efficiency”
in the cultivation of cherry tomatoes. A field experiment was conducted with six treatments: ( 1) CK, without fertilizer;
(2) SI, 100% chemical fertilizer treatment; (3 ) SM, 100% microbial fertilizer; (4 ) MC1, 50% chemical fertilizer and 25%
microbial fertilizer; (5) MC2, 50% chemical fertilizer and 50% microbial fertilizer; (6) MC3, 50% chemical fertilizer
and 100% microbial fertilizer. Soil samples of 0-20 cm soil layer were collected at the start of the experiment and during
the harvesting period of cherry tomatoes, and soil nutrients, microbial population and enzyme activities were measured.
The indexes such as sweetness, Ve, nitrate, reducing sugar, crude protein and crude ash content related to cherry tomatoes
quality and fruit yield were measured. The result showed that: (1) Compared with the SI treatment, MC1, MC2 and MC3
treatments significantly increased soil organic matter, total nitrogen, total phosphorus and available nitrogen content,
increased by 11.9%-23.7%, 7.8%-22.5%, 2.7%-27.4% and 10.2%-51.8%, respectively. (2) Compared with SI, the
number of bacteria, actinomycetes, nitrogen-fixing bacteria and yeast under the MC2 and MC3 treatments were increased by
10.6%-18.0%, 7.1%-11.8%, 28.9%—-41.3%, 13.3%—-18.7%, respectively, and the number of fungi was decreased by
11.4%-28.1%. (3 ) Soil urease, sucrase, catalase and acid phosphatase activities were enhanced under MC1, MC2 and
MC3 treatments compared to Sl treatment, increased by 8.5%-28.7%, 17.3%-80.7%, 6.1%—-45.1% and 33.3%-110%.
The soil urease, sucrase, catalase and acid phosphatase activities were enhanced by 16.1%, 59.3%, 30% and 85.3%
under the SM treatment. (4 ) MC1, MC2 and MC3 treatments reduced nitrate content in cherry tomatoes by 18.2%-
36.6% effectively compared with SI treatment, increased the Ve content of cherry tomatoes by 16.5%—-21.7%; the 100%
microbial fertilizer treatment increased the Ve content, sugar content and crude protein content of cherry tomatoes by 16.9%
34.6% and 23.5%, respectively, decreased the nitrate content of cherry tomatoes by 59.72%. (5) Compared with SI, the
treatments of MC1, MC2, MC3 increased the yield by 6900-17400 yuan/hm’, and the economic benefit was the highest under
MC2. In short, in cherry tomatoes production, the reduction of chemical fertilizer combined with application of microbial
fertilizer improved soil quality and cherry tomatoes quality, ensured the increase of cherry tomatoes yield, reduced chemical
fertilizer application and production cost. The application of reduced fertilizer combined with microbial fertilizer had better
economic efficiency and the ecology of cherry tomatoes, especially for 50% chemical fertilizer and 50% compound microbial
fertilizer model.

Key words: microbial fertilizer; fertilizer reduction; yield and quality of cherry tomatoes ( Lycopersicon esculentum ) ; soil

nutrient; soil biological characters




