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Effects of Biological Organic Fertilizer Made from Food Waste on the Control of Tomato Root Knot Disease
and Soil Biological Properties

YU Zhen'?, ZHANG You—chi!, LUO Wen—sui""

(1. Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China; 2. Graduate University of Chinese Academy of
Sciences, Beijing 100049, China )

Abstract: In this study, the effect of biological organic fertilzer( BOF ) on the control of the tomato root knot disease and soil biological
activities was studied in pot experiment. The BOF was made by inoculating food waste organic fertilizer with nematophagous fungus Pae —
cilomyces lilacinus and compared other types of fertilizer, e.g., chemical fertilizer (CF ) and food waste organic fertilizer ( OF ). Results
showed that the root knot disease was significantly reduced in the pots treated with BOF as compared with CF(by 218.6% ) or OF (by
178.4% ) (P<0.05). Among all the treatments, the highest values of plant height, stem diameter and fresh weight were also obtained in BOF
treatment, which may be attributed to the disease control ability of BOF. The real—time quantitative polymerase chain reaction(qPCR ) de—
tected significantly larger populations of bacteria and actinomyces in BOF treated soils than those in CK(no application of fertilizer ) or CF
treatments ( P<0.05 ). Besides these, the activities of soil dehydrogenase, urease, invertase and acid phosphatase in the BOF treatment were
dramatically higher than other treatments. These results indicated that the BOF has promising future for reducing tomato root knot disease,
promoting the growth of tomato and improving the soil biological properties.

Keywords: waste; biological organic fertilizer; Paecilomyces lilacinus; disease—control effect; soil biological properties
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398, (I3 3y AR 21398, o b o b o 48 - (Rbokr
72.67% , Kki 26.98% , 5 Ki 0.35% ), - IEFEAE i .
pH6.6,CEC10.92 cmol kg™, A L5 20.5 g-ke™, AL
A 1163 mg-kg, HRHE 49.1 mg-kg™', HAE 99.6
mg- kg™, AJEMEER 860 mg kg™,
1.2 HRRHISRIE SRR &

TREPITF R M PL1210( GenBank ID: KF880384)
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Table 1 Representative characteristics of collected food
waste mixture
BE2/%
43.54+0.11

pH SR A%
6.12+0.1  14.55£0.41

T SRR W2 A BURIRZE S LT T

Note: The total solid was calculated on a wet basis and the sugar, pro—

HBU%
12.070.13

H%r%

16.12+0.09

tein and lipid contents were calculated on a dry basis.

P I b7 A PR (OF ) f AR S2 50 % [ il .
BRI S5, Fe il 22K a3 B Sk S LA 1
Y LA SRS A EES R PR A A BLAL R,
FEATIRAT . LU AEON 15%%Ek B2 Rkl Va5 &
IKZR 65% /A7 TG A TUF A HENE . HENE A 19 20 . OF
AR 2,

PR HE B R PR PL1210 36 A PDA WA S: 5%
Jerf 28 CHRIG G 48 h, Sk %] 1.0x10° CFU -mL!
DL B0 2B BJR AR , T JC 7K %A1 [F] 1Y E 5]
B ACETR I 4T, T IR 10% (Vim) 3ERh R4 R0 T
AR ph 2 AT 3 A P T R A HILIE (OF ), 28 CTF
KT d, FEAEE PLI210 ¥ 3.0x10° CFU - g
N (BOF), BOF BN L3 2.

1.3 #ikiEy

P AT, FTAREFIRTEH 2%

FREAIH B 5 min, S8 )5 FHIC /K SO vhidks 5 0 25
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Table 2 Physico—chemical parameters of experimental organic fertilizer and biological organic fertilizer

WiH pH BRI % 2R % P,04% K,0/% AR % HHL%
OF 6.52 48.34+0.01 4.18+0.01 1.55+0.04 1.13+0.09 0.11£0.01 57.62+6.01
BOF 6.21 46.64+0.03 3.90+0.01 1.5+0.05 1.120.13 0.12+0.01 52.14%5.53
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480 1A F4rHT . PCR RN 514K :95 “CHAEME 5
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&® 3 LHIOLER PCR #1859
Table 3 PCR primers for real-time PCR assay

HARZEA ElL/EN JPo(5'~3")
P. lilacinus 1TS PLrtF GACCCAAAACTCTTTTTGCATTACG
PLrtR AGATCCGTTGTTGAAAGTTTTGATTCATTTGTTTTG
PLrt P FAM-CCGGCGGAATTTCTTCTCTGAGTTGC-TAMRA
Bacterial 16S rRNA 358F CCTACGGGAGGCAGCAG
S17R ATTCCGCGGCTGCTGGCA
Actinomyces 16S rRNA Primer A AGAGTTTGATCCTGGCTCAG
Primer B AAGGAGGTGATCCAGCCGCA

way ANOVA )X 4 T4 3, F Duncan J5 % £
AT 22 5 R B (25 7KF- P<0.05)

2 ZER51RR

2.1 REIEE PLI210 EEFIRFRHIEE

Az 95 A B e HE LA 1 B A - g e Sy
T, WSR2 SRR PR P =2 10 77 A 25 ) RE TR A 52 4
PRI, A B T 114 2 B R 0 2 T R Iy FH A Bl 2
HEB R 3R P 1 AT LU H 7E T @ At a1 30
d P, Bt A A A e At R ot - 398 P R 3R R L7 B A
B AR RATRAEREAE 10° CFU g7 I A2 A
Kiewnick SE2IF5% & 30, 24 5P Bl & i 40 A i 3
7 1000~16 000 45 -m™ i, 35 2848175 5 1 dme A1 it
i 2x10° CFU-g™" =228 1 DASAR &5 1 1 4 4351 ek /D>
45%H1 69% ., H LRI LUE H  ASBIESE A5 00 i IE v AR
55 T P14 S B T 112 A AR R

103;

10%

EFEU10° CFU-g!

1 15 30 45 60
KL fA)/d
B 1 PL1210 EE MR FHEE

Figure 1 Survival of PL1210 in the tomato rhizosphere
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X2 AAESE, & BUAE LRI I v 48 J6f 17 3% A3 AILIE
I T 2 R R A K T B R i e A T R
iho
2.3 AEVALIE X AR BRI H B9 32 i

] 2 0, 45 b PR MR A 39 rp (%) 20 B 5 e 2 Bl
B AR T R RN A BE S T
30 d 3 A B ECRZ N, I WA
A HUAE it F (BOF 1 OF ) BERSAT SR 125 - 4 A 4
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Table 4 Control effects of different treatments on tomato growth and root knot disease
phsil Pi/em Z£Hl/em M REE T ARG IR % ke AR EL AAXT BT 250/ %
CK 46.5x1.5a 0.56+0.03a 90.6x1.5a 6480a 82.72 —
CF 57.8+2.1b 0.63+0.02b 101.5+1.9b 5737b 68.7 16.95
OF 58.5+1.9b 0.67+0.02bc 103.8+1.8b 5504b 66.67 19.4
BOF 66.3+2.4¢ 0.71+0.02¢ 109.2+1.4¢ 2144c 38.05 54
T (A AR FRE R R A PN 22 5 . 35 (P<0.05) . Al
Note: Different letters within a column represent significant difference between treatments( P<0.05 ). The same below.
F1228%, . CF #2735 T 221%F1 154% ., o[ LIE W, H T Ock Bb
WU PRV B 5 20 T e a0 o 2 o
o by 1 N e . > AOF :
A AR AR R T A AL, S 2| or 2
WD K AT LTI B F BRIt T ELRF RO FR B s 15] =
3@ 10f . BaBa  Ab Ab W =
_ L a — i —
30 [ ek Bh % | Aa = Aa -
_ 25| EICF 7 o = = =
Pt @mor i — —
% 20 5BOF Zb De 0 1 30 60
S s | RAEIT ]/
— - B' = kY s —i— = 1/,
5 L 3 REAERAMES + R L E & BRI
iE_ 10 I Be Figure 3 Effect of the different fertilizer treatments on the amount
§ 5} Asha f;r of actinomyces in the soil
0 = ARG, AR Z ALY, 1

1 60

30
SRAEITE]/d
ANTF) I SRR R IR SR A A i) A [) b ) 22 57 1 25 (P<0.05 ) 5
AN ING IR AN R SRA I [E] AR ) Ak PR 0] 22 53 .35 (P<0.05) . T[]
Different uppercase letters indicate significant difference( P<0.05) among
different treatments at the same sampling time. Different lowercase
letters indicate significant difference ( P<0.05 )among different

sampling time within the same treatment. The same below
B2 RERERALIEX TR AE S SR
Figure 2 Effect of the different fertilizer treatments on the amount

of bacteria in the soil
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e AARPRAN A S ; Pascual PR BHE ) & A
KR FIKACE W), AT ANE R 3R P 68 1 5
RETRMN MG I L SR Wy i e, P L3R,
YER R - e B At RAr iy LSRRI . Meoh, R
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AVYIE, BEEE A MIERR, 3k 5 PR, BOF
F1OF A AILIE A 2 ) - 338 v Jt S0t TG P 25 S 5
{HARHH 2.5 F CF Fll CK AbBE, X —s2ih st iy 48
Joi 57 3 il B A LT AT kg i 2 W A K AR ) ) Y
el VRIR A E TRy, A S rh R R A
K ETES, e ey 1 I U T e
R 5 REMBE PLI210 X T IEEE L 200
Table 5 Effect of P. lilacinus PL1210 on soil enzyme activities

A TPF/ IR NHi-N/ AL Glucose/  FRME W2/
perg” soil-h™ pegeg™ soil*h™ mg-g™ soil-d” mg-g™ soil -d™

ozl

CK 9.2+0.6a 23.4+1.2a 16.1+0.4a 1.2+0.11a
CF 12.3+0.5b 27.3+1.4b 19.9+0.9b 1.9+0.18b
OF 16.8+1.1¢ 35.6x1.5¢ 24.8+1.3¢c 3.1£0.2¢
BOF 15.5+0.8¢ 33.7£2.6¢ 28.7+0.6d 3.3+0.16¢

ORI 2 - 19 rp 3 T P A5 SR A i, %o b Ui
WAk, Rl R PR A A EE A
TEYESR S R RN A YA, 5 CK A
CF AL, 137 BOF FI OF AbFE T RS 34 B 3
AN P<0.05)

S AL RS B - S T S A R AR A
RET SRR /N F-0 , LGP /IN AT DA 3 i R AiE £
B AU LA 6L, 5 CK A E, 1-47E BOF |
OF 5 CF =R BRI Ab BT 4% (L BTG v 35t 25 48
(P<0.05), HI4 AR & BOF>0F>CF.

- S R T A W A A AR R R A T — 4%
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TEANIRI R (1) 38 rp 3 AR L9 A TR A o AR
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B R T 1 15 128 o
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R B - 498 P i P 2 o T LA A B2, 5 LR R ] R
S it FH A AR A5 - 48 v 4 5% 1A 1L A R 2B A B
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P, Al BB T HT & B D RE TR IR 554007 2 7T LA
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o BEAh, X0 CAFEPIR DTSSR, M PR 1345 Rl
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