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XF Eb A Bl A # BB £ 5 4L BE X 5% Bl 352 AR 1 A5 M- fa SR AT =2 0

XUSCH ', RERETEY, BR OB, EUTE Y, MR , Stk w Fbn

(1. WILARMRORS:, WAH DM B K S = /Wi T s e e e
S E, WL BN 3113005 2. WL XU SR AR S B R
WL UM 3113005 3. Hr B BA G IEFR R T, WL 42% 3125005
4. WHTARMAKZ A 5AC=pe, Wi duMl 311300 )

& E: NEFHCEY LR S FE AR Ty B A R S R R, DA TR JF 437 SRR AR,
MRS, AR T AL (CK) . ®HAAL (TF) . Z2EME S HZEDILE (BCFL) . URIR B HUE D R
(BCF2) . SEEMISMAEDALE (BCF3) XFAche H3Es% i & i Sk . 20, B AR BRGS0 i 5 W T 52
SGERFIT, SEHALIEAIEL, 3 FCE Y IERME 5 pH SEERTE 0.27 AL AT BERET 9.73%, AL
B BRSBTS RIRE A A TR 9.72% . 6.25% . 9.19% Tl 5.40%; 5HEALIEAILG, 3 R Mtk
fili 138 B— HIAMETEG . B-N- LWL SL A A WER TG M0 BB N 11.61% . 20.13%, H & JE RIS MIE Rl 72 2
PR I . 22 W AR B— ARG P50 0] & BTN 97.70% . 66.44% F1 71.62%. 5 H HALALAHEL, 3 Fh
UE YR AL A i B AR R 4 T 10.08%; £k, #5. FLFIER B IN 19.63% . 7.56% . 12.06% Fl 24.14%. 55
WRACEA L, BRI DR B S T SR R AR BN R B SRR R MO b
FEUA R 7 i 5 L R . R A DL AR B LT R B . BRI BEEREE RN B — A SOBHREE I W IEAH
(P<0.05), Z 1 Jrik, 3 R MpREkAe b AL AE o] DL G 38 o 25 fel R 188 g, 3R 2Rt P i, H s s

RIS WNE R RCR -

KA CEVIILEL; R0t MANEEETE; U A HIEE D)

RMAERREEZEN LAY, ERERLA
e A EE AL, G, A 2020 K E AL
Pl Ak TR AR 318 5 hm®, SRk i AR - AL
fir, by G R 12, SR, IRk
RACHIERA TR s B MR THIEHRA R, K
AEHEAL TS LR . A E AR SR
Fr, TOEEREEREEH 2 B g, Y
I E 25 bl - T34 pH o 473, {UF 41% 4%
T 4.5 ~ 5.5 X — ol A AKX A, &
ik 52% A I pH 7E 4.5 IR, Ab T /™ & i1k 2
B B, AT IR, R R A HLAE,
JE AR e T 2 B e B R SR I B R AR Y xb ek
ARl R, e RSN EAEER
o HET, A HUIRR SRR Py IR A% el b i 1

W EHA: 2022-05-02; FAABEH: 2022-08-20

BEE: WiLa ARRERES (12200160003 ),

PEBEA: KSCH (1998- ), EREM LG, =% e
SRYEFEE Y . E-mail: lwb@stu.zafu.edu.cno

#IFEE: WFF, E-mail: liudan7812@aliyun.com,

FHRRRE 3 o folcd: P RE A it JS AN AT AR
PIAERKITRNA . B, MR TR, BRe N+
HEAHURANE A 25 6CEY L MeEYIRE
e T DG I R R . R R
ARy L0, A b S R S R B, 4 s R K
TRIERE S 7 —SRFsE R, AR T AL, %%
Pl il FH sk A 4 ME AR 254 R 15 4 17 75.05%, A%
& w K 11.00%, HIEES AR 201.04%,
AR E R BT R Ml L Ak, BESEE
B, AS I St FH 2 4 DL ZFE AR R RS 1 o 2
B S MRS & B, 3 pH 4R 0.4 S
fir, RS REBERS D, A
1185 ~ 1650 kg, /™= Hik 18.4% ~ 21.1% "', 5
M, MAEYERMEEL, MANHFRZRETHR
— o R A TR B PSR, FEAS IR & R R
il & I RE IR R A SR>, BRI A
RHHELARRE, XF 4800 Ty . A5t 5 B R A= 94 D g
= REGEMFTE. AW EIE WA E G A
B SRR B AR RS RS S W
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3 PPN ) 2 R B Sl A= U AC R A T RS 4, et [
)3, PRFT AR Pl e H AR AR L AL AL %o
e SRR . WA L 2SR S R TR
Wi, SR bel & P P E AR S %

1 #RERZ®

1.1 RS XA

TR A T4 %R B B R T R PE R
250 (21200 45" 427, d64529° 26" 26" ). %
Hby IX & 7 Bl 2 KU, AR H B2 1900 h, 4R
R 16.6°C, AEREKE 1500 mm, JCFEH 240
do 2SR e 437, B 74F, BURATF
M, ATHE 1.5 m, AHIT 08 AN TR A, {56
X+ RN T4, + 48 1.58 g/em®, pH 3.78,
WA A 292.25 me/kg, ATRUHWE 91.16 me/kg, HALH
90.28 mg/kg, AL 57.34 g/ke.

1.2 {5k

ZHFP R AR AR PP A 2
@ ( Bacillus subtilis ) . fRVER ZF10FF 5 ( Bacillus
amyloliquefaciens ) . WEHRFE AT ( Bacillus mu—
cilaginosus ), N:P,05:K,0=1:1:2, HRIGEEE= 10
fC1g, AHLF= 60%, 7= F oMbttt i
Y ARABRAF]

TR B AE DR R R R O A R 2
AT ( Bacillus subtilis ) , N:P,05:K,0=2:05:1,
AROEHE = 1010 1g, AL = 60%, 477 K
AL RO BHE A R A

BB R E YRR AR RN E K2
FFe& ( Bacillus megaterium ), N:P,05:K,0=2:1:2,
ARIEWE = 1010 7g, AT = 60%, &R
= 15%, "5 FMIGEITHA R A FRA R

AR N:P,0s:K,0=16:16:16, 477 %N
WAL E AR A BR A 7
1.3 it

RIS 5 B, A3k ASHEREXTER (CK) |
Jiti FH 22 W FP 2 A R W IERE 1500 kg/hm® ( BCFL ) |
Jite FH 5 %2 B 2 A AR 1500 kg/hm® ( BCF2) |
it JH) B HE R 2 8 A W BE RE 1500 kg/hm® ( BCF3) |
At R BRI RIS A8 (16-16-16) 750 kg/hm®
(TF ), R R HBEHL X 4183, B4 B3 E
3RERE, PMXEH40OmM (K20m, FE2m),
N [ /I8 DX 8] 5% 8 1] B 1.5 m AR B AT, AR Rk
BF (] 2 2021 4F 1 H, SR &R, Hy /h IX Y

AWAT, FEASAR PR B 5 10 2% 2/3 &b (FE S W
03 m A7), JF9E20 em, T 15 em JfEAE, —IK
PEREIERHIGA , Jiti)5 7 4, HA A B i R 24
Fr—3.
1.4 HERCREE

ZEMRESL: T 2021 4F 7 H AT RAE, REERS
WER—2F ARl SR JE SR ISR, A
B 105°C R HERS, HE 10 ~ 15 min, #% 80°CHE
2T, LIS RRERARE S, BT S B VKES
RO A

TAERES SRS SURREYE, RSN 4G
EBEEMBER 10 em ZLHEZE (0 ~ 20 em ) +33
RG WM — e, B BE | ke (RIEDRAET
o] 5256 % i S 22, 1t 2 mm 0, FEOMR AW
TP, —F oA T 4°CukAR I TE +
R IEYE, 55— HAR T H T g Ak
PE
1.5 Tk
15,1 REFEEEZFEH

FESSPHEEMRAGET, R 0.1 m® FRHE 5 25 HURE
WAL (333 emx 333 em ), M EZE FRFHHEN
BEZE/NFIH—2E 20, ESR R SFE R, B/ DXE
526 U XIS /INX P AR /N X CRA A i T A
(—ZF0 ), BEMLPRE LR 100 B RS FRE, R
HFRA ZIFORMZR B, JETEHL 100 4S80
FRE, IR 6",
1.52  FM - E S K

K A/NXAE T (AN &Ry AT ) I ff it
Fra (ke/ /NIXD) 3l /N X a5 AR L A B
H (kghm?®)o BEEEASALB/NX A 2EN (—2E0))
LR SE, PRI, B 200 g ASH B i A BERR
120°CHET ZEfEE, M-Sk,
1.5.3 25U S TR e

LS GBIT 8313—2018 FEAKEN LI E ; TiF
BRI IS IR GB/T 8314—2013 Bfi =i He (7320
SE 5 MIMERZ IR GBIT 8312—2013 24P ]
Eo R NY/T 2017—2011 ¥ 28 &0, B, #5
o A LR IOk B B L X BRSBTS
(dbmi2eRlE 4, PHECDA-PRO ), j5E 2 rhdis |
B OHR . PERVEROCE S, AP EEA S H R
X, BIE 10 min/ 4>, R Fast FP SBEAE o4
o BAEMRESEERY, i1 0.15 mm FRAETRIR ST . A
an A XS HIER VR IR e 8, Wl i 5 1Y)
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AMERE LA BB FIRE SRR, e SRR i
MR OG-8, BEs 3 oA RAIn
23 Z {% ( Chlorophyll Meter Model SPAD-502) Il 5
AALFRE AR ERAL (BB 2EAE T2 3 A4St ) 1)
SPAD {8,
1.5.4 3R Hr

T HEATE SR NY/T 1121.4—2006 II5E ; pH =
HENY/T 1377—2007 B3I E 5 A 082 B8 NY/
T 1121.7—2014 A6 PU L 7LD 2 SR 2 IR
NY/T 889—2004 KAGYC R E ; Wil A S R LY/
T 1229—1999 i ff 4 WM 2 3 A LTS B NY/T
1121.6—2006 =3 il /MR S R A AR AL I 2
1.5.5 - BEMmEHE MEI E

AL IE T 6 Fh ARG E, U5 B- A
T, A4 TR H . B- ARBERE. B-N- ZBEE
FEATRIBETT Bl . 50 2R 2 SE Kl D B i Tl 1
SR I 5 SR DO AL I AR L Bk
B2 g fif T EL048 T, A 100 mL pH 24 5.0
FBERRER % v, 7E 25°C 180 r/min FLAHE 30 min,
W 200 L 4= 38 B i T 96 fLAk H, JF LB
A 50 wL KM, TN 25 CREFRA it e 1 77
3 ho B (Synergy TM H1, Biotek, [ ) 7E

365 nm 1 & P 450 nm & ST AN W G IE
FEVHA S, B MR B nmol/ (g - h)
FIro
1.6 Geitorr

{8711 Excel 2018 #4744 58, 1] SPSS 23.0
AT B Gt o3 o R B3R T 25 40 A o 4K
T ER R EELSK, HXPHE (Duncan) ¥
PRI Bl S 2 AR, 25 5 W MR AR E SR
P<0.05 7K V-, i 3 Origin 2021 5¢ i AH 56 ¥ 98 14
B &m0, g Z s 2k I 88 + s i 22
TR,

2 GHRE5SMH
2.1 ANl A o M Ak Ak %o 4% el - 39 B A 1 5 1)
el

e 1 AT, 5 TF AbBRAAHL, BCF1, BCF3 Ak
P A 5 25 o g 0 W R IR 12.42% . 14.29%, -
e RO A ) 3 R T 17.02% . 14.96%
BCF2. BCF3 AbFE 35 pH 430 B 55 029, 0.38
A HE, b R AW o ) 42 R 7.96% . 19.81%:;
BCF3 Zb ¥ A ML . B A & g P, 1
R 20.82% . 25.45%.,

x 1 AEMEYERAERTZE +H R % R

Kb RKHE (glem’) pH A (mgkg) 5% (mglkg ) R (mg/kg ) HHL (g/kg)
CK 1.67 £ 0.05a 3.80 +0.02¢ 296.24 + 17.71b 90.05 £ 7.42a 83.85 £ 5.50b 53.90 + 4.95h
BCF1 1.41 £ 0.09h 3.87 £0.12bc 303.68 + 41.44h 98.25 + 15.34a 114.00 + 4.35a 63.36 + 5.60ab
BCF2 1.57 + 0.14ab 4.04 +0.14ab 336.78 +20.95h 116.60 + 8.12a 94.66 + 11.50b 55.62 + 1.76h
BCF3 1.38 + 0.06b 4.13+0.11a 421.20 + 48.42a 129.40 + 0.59a 112.00 = 7.00a 69.53 +5.22a

TF 1.61 £0.14a 3.75 +0.05¢ 335.75 +38.90b 108.00 + 16.42a 97.42 +9.16h 57.55 + 6.15b

T FAPEHR IS AR T EoR AN R A I 5 135 (P<0.05 ). T,

2.2 N [A] G A W AR Ak B A el A 9 TS
Al

&2 ATAL, 5 TR ALIEAR AL, A et
AR I8 B FAIHE G . B-N- BRI
BTG4 BT 3.48% ~ 20.08% . 247% ~ 31.42%:;
BCF3 Zb¥iE) TF ZbPRAAH, 3Es s MR Likng . £F
A WA B— ARBHBEE 530 3G N 97.70%
6644%. T162%; BCF1, BCF2 AbFR 5 TF KbFRAALL, FatE
WML G TS M2 DA 24.71% . 2331%, £F4E A

TEHE R 13.15% . 15.92%.,
2.3 ANEIAYINERAE FEXT A 575 SRR 52
M TR, BCF2 A BRAF By, M 37.80
g/kg; BCF1, BCF2 Al BCF3 4b ¥ # & & A kb TF 4b
BRAY I T 16.46% . 13.63% F110.14%; A5H-80&
# Pt BCF3 (16.89 g/kg ) >TF (1649 g/kg ) >BCF2
(1631 gkg) >BCF1 (16.12gkg ) >CK ( 1494gke ), 5 TF &b
FAH e, BCF3 4b#E | Ft2.42%, BCF1, BCF2 4b#f
IR 2.24% . 1.09%.
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F2 TREBEWRRAES + RS M2 [nmol/ (g h)]
B PUAREILIKE - ARG M B -N- ZBEEEAE i R R B — A
CK 2.13 +0.46¢ 27.66 + 5.40a 2.08 +0.63b 15.03 £ 1.51b 199.72 +25.57¢ 8.60 £2.20b
BCF1 3.76 + 0.23abc 44.05 £ 4.55a 2.51 £0.36b 24.49 + 4.87ab 239.00 + 13.60c 16.60 = 4.20a
BCF2 5.24 + 0.24ab 47.37 £ 5.06a 2.43 +0.40b 30.23 £3.71a 243.43 +23.23bc 11.25 £ 1.05ab
BCF3 6.03 +0.41a 51.12 £ 5.60a 4.81 +0.02a 31.41 +3.14a 327.67 +31.20a 16.87 +0.97a
TF 3.05 + 0.69hc 42.57 +6.57a 2.89 + 0.44b 23.90 + 4.20ab 317.43 +25.41ab 9.83 +2.15b
B 24 KEGRAEY IR R B S R i E LR S B
“ & CF 1 fos i
- bt Hi%e 3 AL SIS, B e
2 AT FHFAE T | R L BB 3.34% ~ 14.06%
m%é zz 1.04% ~ 1826%. 1845% ~ 61.74%; 5 ¥ 4k B
B ml bab k£, BCF2. BCF3 ﬁ}i%&ﬁﬁﬁ%ﬂi&%%?.%%\
# N g 38.15%, BCF1 AbFR R4 8.71%; ZEnt e 3k
| g PR BCF1, BCF2 Zb#L4 B30 15.15% . 3.98%,
1 ¢ é BCF3 Kb BG40, BN 23.17% ., MR Ee45
" i FT KE, 5 TF AR, HeEYIEEEH G B hes

B 1 REMEDRRENZM RS RRENZN
e IR A T R FoR A A 22 52 825 (P<0.05 ), Tlils

FASHES R R BERIER SR, Hob BCF2 &b
PP 4E S By B . T BCF3 AbFR ek . 4% BE M

R3 AEBEYREALEN I PETRSEMNFNN (mg/kg)
Ib3 5 B i B G
CK 6670.33 +207.05a 160.33 +7.57¢ 1232.00 + 260.09b 37.27 + 1.76¢ 51.20 £ 1.87b
BCF1 6950.66 + 507.22a 174.67 £ 32.35¢ 1804.67 + 45.76a 45.37 £ 5.52ab 77.43 £ 4.24ab
BCF2 7671.67 £ 472.63a 247.67 + 28.22ab 1560.00 + 145.71ab 40.97 + 3.55bc 60.30 +21.1ab
BCF3 7081.00 £ 353.59a 264.33 +57.73a 1826.00 £ 39.95a 48.53 +2.67a 105.73 + 48.82a
TF 6726.00 + 501.01a 191.33 + 13.65bc 1544.00 + 259.76ab 39.40 £ 0.61be 65.37 £ 3.67ab

B S A A FEAR H Y f i, U PH B IR IS A
A= IR RE RS 3 5 AT A X i T R I, M4
FAT PR TR S
2.5 AREHA DR EX A -4 2 B AR
ARl Ab BEZS R i 2 3R i (SPAD fH ) A8
fEanEl 2 fir s, SPAD i K/h R B A BCF1>BCF3>
BCF2>TF>CK, H: 1 BCF1. BCF2. BCF3 il TF 4b
PSR I F Y SPAD fi b CK Ab 2 43 51 8 3 45
T 3377%. 2450%. 30.69% F121.71%; 5 TF kb B
AL, BCF1. BCF2 F1 BCF3 4b 3 SPAD {5 43 514
T 991%. 2.29% F17.38%, Hnl W, iR
PIREREAT D) 2 5 S AR 9 SPAD fi, L)
BCF1 b3 ( ZRFE G HENEE) MR ST

| S |

70
b
b
60 0 b
b
50 | / g
N Z / /
a0 - /
=
“30 b
20 L
10 b
0
CK BCF1 BCF2 BCF3 TF
AR
B2 ARREDIERIALIEITZERIEENT SPAD [EAIEIN
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2.6 AN[FIGLAE P ME AR AL B A5 P 7 £ P 5 i
4 nTH, 5TF AP, BCF1, BCF3 AbH
EZEE A 013% ., 1301%, HiH BCF3 4b 3 BLA
B 25 P 22 5 BCF3 1T Ab BEHT RS 5 7K R 5 CK 4b 2
AH LG 238, 350 53501 A 8.70% 1 9.77%; BCF3 4k
PR ZEBRE RO, H 33333 /m?, 5 CK AL FAH LT
YR T 117.39%, 5 TF A FAH b 2 35 T

26.58%; ZMf R BCF3 (945.89 kg/hm® ) >
TF (661.27 kg/hm®) >BCF1 (593.32 kg/hm”) >
BCF2 (456.89 kg/hm®) >CK (323.09 kg/hm’), 5 CK
AEFAH LG, A Y IR R A BRI S5 N T 41.41% ~
192.76%, 5 TF Zb 3R tE, BCF3 Ab 38 5 2 5m 1
43.04%, IRIAREEY, PR EACRNE X 20
. KRR R B R

(T

R4 TEBEMEBSERFH =212

b HEHE (g) K (A /m”) B EKRER (%) 7 (kg/hm®)
CK 20.97 + 1.14d 153.33 x 15.28d 53.27 +0.02b 323.09 + 66.63d
BCF1 25.13 + 1.70b 236.67 + 15.28h 52.03 +0.01b 593.32 + 19.76b
BCF2 23.21+0.65¢ 196.67 +25.17¢ 53.25+0.01b 456.89 + 46.02¢
BCF3 28.37+0.22a 33333 11.55a 57.91+0.01a 945.89 + 78.38a
TF 25.10+0.52b 263.33 +25.17b 58.47+0.01a 661.27 + 40.21b

2.7 ASTRVRCAE By O A 33 % i B T 0 6
A

ST T Rt i R B (R5), &%
Ib B2 £ By & 36 N TFSBCF1>BCF2>BCEF3>
CK, 5 CKAb#AH e, A o M0 kL b BE 88 fin T
6.03% ~ 14.88%, H:d BCF1 AL 2% L) & 7 %
Hahn; 5 TF AL FRAN ., BCF2 A1 BCF3 4b B 7 55 &

FETR R E AN, B4 0N 30.12% . 40.16%,

BCF1 4b B 14 11 17.67%, 34 1 N i 3%, 4% 4b #4 rp
CK Wb ¥y & e fe i, M 7.62, HIRJE TF AbBR, A
741, 5 TF4b P AH 1, BCF2. BCF3 A4b B 43 51 i
F T B 26.72%. 3441%, BCF1 &b P F [% 14.17%,
ZRAREE, A BHER SRR, 5
TF 4 3 A5 e, BCF1. BCF2. BCF3 &b 3 43 51 54 i
1.44% ., 3.46% . 0.86%, H. 4% 4k P (6] 3% 4 8 %
F5t,

x5 AEBEWREALERZIEERRA SR

b KLt (%) e AR B (%) e e 4t (9% ) B It
CK 15.93 +2.35b 2.09 +0.05d 3.30+0.07a 7.62+1.12a
BCF1 18.30 + 0.23a 2.93 £ 0.54be 3.52+0.38a 6.36 + 1.12ab
BCF2 17.60 = 0.88ab 3.24+0.11ab 3.59+0.31a 5.43 +0.46b
BCF3 16.89 + 0.84ab 3.49 +0.30a 3.50+0.21a 4.86 +0.61b
TF 18.44 + 0.40a 2.49 +0.14cd 3.47 +£0.02a 7.41 +£0.30a

2.8 RN i L T A P A B T A
B

I 3 AT, ety i 5 AR . AR AL
BOUTE, F4E . FRUERRIREGA B- ARG
PR E MG (P<0.05), Horb A 3Emf i Al e &1
HEZSPERTA & K 3 5 Rk 2R RN, A8 2 R
5 A . AR B R MR M
FIEAE (P<0.05), By b SZMHRS KR, &k

TR BEF PR R IERA AR Y S
PR 2 UG (P<0.05), A %5 pH. B4
HINE TR LT 2 B RS 2 3% DG (P<0.05)
AR A S AP, S PR ERRIG . 214 G
B-N- Z BRI A W R R 7 ol R A 1
FHIG (P<0.05), HIERTESRME LRI, ) r-
. FULMRA AR HUSUR . AP, £R4E
TRETTRE . B- AZRBHBRS T B S OC (P<0.05 ).
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LGRS
o RS

e 2 v
WA 0.6
E270 B
SR * 0.4
Lo | | x| * | % |

Tl [ * B * | 0.2
e o ERER
o | R * B
w51 e
pH ok 02
wbur | BRI B B R
SRk * 04
B TR S
S i 1 HEEE EEE 00
B -N-Z BRI TR 1 ok B R
RN BE HEEE o
B_*%%Eg@gz & »;; Q»z@@@@ @ o
& 58 0 B SR - A
R DT s
RN B TR X
£ @@%&%@QW{
R
ﬁ%
}é/
2

B3 FMFERRSHEEBEASEREEERXES

3t

AN A 255 el - 3B L I 1552
ARHITE KB, A<t F A P NE R} I 2 2 1 4
FEDMEAAFFEER T, SEMAIEHLL, TR
TR A 2.41% ~ 14.29%, 508 TR HHHE, #4F
bt o+, FECEEE AL, LR
FERT T e, SO mia 2 IE 2R K igfaete
(AT 52 UE S AE 25 P e FH A E ek S, S E
GIEAH LR A BN T 7.75%, Tz 3%
FEML T 5.07%. FHEE% " BB IE R Wit
YR RE S W TR RN, 2 R,
PR, 26 W NE ) R 8 i 2% bl - B ) L 45 4
M B P A = i 5 0 0, IS E AT AR
3 pH M 4.5 ~ 5.5, SR T AW B4 i gk
Y, BN B FHARAR, i 5 pH AN
Wi R ABESE LB, BT 45 e 4 pH A
3.78, Jit A P e kL s 4 pH #RE B L, Ul
B B2 ) IR RE 8 412 g 5% el 38 pHL, AR 4
PRI

A DI REEA B4 = A5 1l 1338 pH, iffiEde
FAShE 5655 . ASESE IR . AR R

3.1

RENHA IS e A DL R T 298 B LT
TREE VLR A= IR — R, AR FESR
Y, 3T LAk AR AR PR A B A B E i o
BT T B B R S ZE AT BT L A T 2 FAT
B RIS R 2 FAT o ] Al [ 5L e WA A A 1
FIARHGE TR0y W ANFRE R 28 AT I REAS K K
R R I I L, T g e
(oAt R LA AT LA s i 40 i A
TBCA HLIR P IS A A AN A W e A DA ARy ] A
PR RETE s I VA 2 A 00 WT LA A
WL T Y U R R AL, R, &
WA, XLLRIEYIRBENS S & mE T RS B
BRSCHAER, TR K202,
3.2 AR IR X 25 el - SR I P P 2 )
b LA RE R LA . AUBHERE . SR
Wi EEAE N, & LR ERI A AL Z
L AN PR IR SRR FEAT
e, BRTRISHUE W NDR b PR e v R 2
JIKT . 27 4 “REH . B- ARG &S W AL
HE AR PRAR HE 2 2 25 0, k5 AT A BRI S SR —
B AR S A AR et S R
AEAS 5 SR 26 Z A I J0) SRR 1 R
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Mt JREEEALS AL SRS . A WETE R, L
A IREA 2 R/ N AR P L b A L
BERG . A R G S IR S A T 0 X R
S T RS S P BRI RIS SRR B
AHOCHIER R, BUEWILE R HIREAE 4 = g
AW AR, T RIS, TSR

SRS
3.3 AN[RIGHAE W RERE X S50 A R RAS i 7= i 5
JBT 5

3 a2 0 Ak 14 68 T 240 B 05 94 25 o A o
R BRI A, SSREER AL, BRI A it
X T A KRS R B Y,
1] G0Vl 22 Xk T T 2 I 94 7 SR Wk LA AR
FH, ZE0F R ERR . R S R S AR AR P Y
AEMAE SR REEAE P R
YIS R EEILER, AR S
MG AAE sk . T X 458 0w
T 6 MR TR, RIS R R T
0 B I R T MR b B v ke R L 4%
T, ZEIHEk R AN AT B 5 A IR b i
WIRENS > WAk AR AR ), MR A AR 2 Xk 10
RS X, 3 R I i P 2 R % S 44
M F B SPAD fB, Horbit F 22 B R o 4 i ekt
Qb BRI SPAD (B S . X 5% AR T R A
R SEAUT TR . APRTEAS SEAOAT B MR R 2 FA T
FEREMS I IV 2R . R R AR L6,
TR AR A= 85 700 % 25 6 5 LB B
EA X, I, 1EAERENM T 2 R A
AERHRE S S SR i, SR TSRO
H1EH .

Jn i (R I T AR B8 T AR PN A )
LR A MR ZF I it . 50 ULIEAR L, SR
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Effects of different microbial fertilizers and chemical fertilizers on soil fertility and tea quality in tea garden

LIU Wen-bin', CUI Shi-yu’, CHEN Feng’, XIA Xin-tong', CHEN Jun-hui', MA Jia-wei', LIU Dan'" (1. Zhejiang
Agricultural & Forestry University, State Key Laboratory of Subtropical Forest Cultivation/ Zhejiang Key Laboratory of Soil
Pollution Bioremediation, Hangzhou Zhejiang 311300 ; 2. College of Landscape Architecture and Architecture, Zhejiang
Agricultural & Forestry University, Hangzhou Zhejiang 311300 ; 3. Xinchang Agricultural Resources Utilization Guidance
Center, Shaoxing Zhejiang 312500 ; 4. College of Tea Science and Tea Culture, Zhejiang Agricultural & Forestry
University, Hangzhou Zhejiang 311300 )

Abstract: In order to explore the effect of microbial fertilizer on soil fertility, yield and quality of tea in tea garden, the
tea cultivar ‘Longjing 43’ was used as material. The effects of no fertilizer (CK ), conventional fertilizer ( TF ), multi-
strain compound microbial fertilizer ( BCF1 ), soybean meal fermentation microbial fertilizer ( BCF2 ) and fulvic acid
microbial fertilizer ( BCF3) on soil nutrient content, carbon, nitrogen and phosphorus invertase activity and green tea yield
and quality in tea garden were studied by field experiment. The results showed that compared with conventional fertilizers,
three microbial fertilizers increased soil pH by 0.27 units on average, decreased bulk density by 9.73%, and increased soil
available potassium, available phosphorus, organic matter and alkali-hydrolyzable nitrogen by 9.72%, 6.25%, 9.19% and
5.40% on average, respectively. Compared with conventional fertilizers, three microbial fertilizers increased the activities
of B-glucosidase and B-N-acetylglucosaminidase by 11.61% and 20.13%, respectively, and fulvic acid microbial fertilizers
increased the activities of leucine aminopeptidase, cellulose diglucosidase and B-xylanase by 97.70%, 66.44% and 71.62%,
respectively. Compared with conventional chemical fertilizer, three microbial fertilizer treatments increased the phosphorus
accumulation of tea by 10.08%, and increased the contents of iron, calcium, manganese and nickel by 19.63%, 7.56%,
12.06% and 24.14%, respectively. Compared with conventional fertilizers, fulvic acid microbial fertilizers significantly
increased hundred-bud weight, germination density, fresh leaf yield and total free amino acids. Correlation analysis showed
that fresh leaf yield was significantly positively correlated with soil available potassium, available nitrogen, organic matter,
cellulose diglucosidase, acid phosphatase and B-xylanase enzyme activities ( P<0.05 ). In summary, compared with
chemical fertilizers, the three microbial fertilizers can better promote the soil fertility of tea gardens and improve the yield and
quality of tea. Among them, fulvic acid microbial fertilizers have the best effect.

Key words: microbial fertilizer; tea; extracellular enzyme activity; yield; quality; soil fertility




