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(P<0.05) .

F1 AEERLGETERTE

Table 1 Effect of different treatments on tomato yield in pot experiments and field trials /(kg-plot™)

F AR5 Pot experiments

i I i

1z ok PIRES EHEES . .
Treatments Field trials
1* season 2" season 3" season 4th season

CF 0.74 £ 0.06a 0.22 £ 0.01b 0.55 £ 0.01a 0.23 £ 0.01a 82.85 + 3.71ab

BF 0.77 £ 0.13a 0.28 = 0.02a 0.55 £ 0.01a 0.25 £ 0.01a 86.78 + 8.76a

OF 0.68 £ 0.05a 0.16 = 0.01¢c 0.52 £ 0.01b 0.18 £ 0.00b 70.51 £ 6.76b

SS 0.68 £ 0.12a 0.18 £ 0.01¢c 0.44 + 0.03¢ 0.17 £ 0.01b —

H: CF, 100%fbAb2E; BF, AFHHLEYWAVIE+TSBRILIE; OF, @A HUIE+75% ML ; SS, AT A I AR Ak 2
+75%WIALAE s AbBRIEIR R PR R 25 B3 (P < 0.05) . FIH Note: CF, 100% chemical fertilizer; BF, 75% chemical fertilizer +

Trichoderma-enriched bio-manure; OF, 75% chemical fertilizer + organic manure; SS, 75% chemical fertilizer + Trichoderma spore

suspension. Different letters mean significant difference between treatments (P < 0.05). The same below
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R T RE32%~46% . Wi it FHALIE AL 3BF . OF
JSS, X T CFARHE, S5 Gon i o o it v
JN35%~54%; H LR A48 5 19 245 5 76 1 a5
KT SUE, AP Y RCIHF TR
)88 25 1 F 28 5 R 3, (E7E AR 06 4 1
T, WA N BFHIOFAL B rh 42k ZCHY & &
L TCERISSAbFE

2.3 AEHEAEALIE XS T 15 28I E M

M 2RI, 7EZEAR S, BEAIOFAL Y il
A AR RO S T CFAISSAL A,
HZHEMT, BRI A S s & i T
OF AL ; i CFALFE () B A5 1 &t o 3 i T HAth 34>
bR (P<0.05) . BEHIOFAMER A HLR MR &
R E ST RBINA YR CFMSSALH,  H bt
FZEEW G, PigiAbEE (BF, OF5CF. SS) [H]
2ZSHMEE (P<0.05) . AL, FAB 14
BRI 4 A e 2 I 25 P 2 5 A 446 o 2 3% 4 T 1
s, (HAFR 22 55 R 3 (P>0.05) .
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TAASG, T e R A HLBE & B EA S (P<
0.05) ; PR AR NS 2w AP K&
SR G EHEFEML (P<0.05) o Hrp, LI
AR, THERR . MR AR
PE R S AR SR IEME, HEMNREAYEE
R CHLE AT E PR & B S5 A MU & S IEAE,
THREL & BN 5 2 O OC . Ak, RS ST
WS BRSSP R E MRS, b5 PR
W A AR AR B B A i A 2
PR B FEMCKR . EARLEFMT, KEH
5 BTN R R R A AR B R R

3 0 ®

AR, A REEA -, WitE25%
AR RE I B il A — 2 8 A 85 A ol 1k 1) B 26 A BILRE v
HeFEH B FAME (£1) , 5100%LAEAH =&
FHY, R 25 A SRRk — e a5 T et Ak A

http: //pedologica. issas. ac. cn



5

BB ARG M IE S e AR X 2t Lt o S S T 1247

=@ CF =l BF = OF —t— SS
=~ A . 36¢
2 30t T 34t
2 28t @ 2T
= 2 30t
= L o
g5 =SB T
KIS 24t 23
#o Ty 26f
RZ 2 BE ol
HE L0l HE
g é 2t
£ 18t 5 i
£ 5 2
= 16 = 18 L
214 7 16 :
1 2 3 4
457 20r
2 B
E 30f 2
®s = L
w5 st &5 ¢
i = =
=5 2} ®S
HZ Hz 14t
g I5F |
5] 8
E 10 g 12}
3 st
0 . 1.0 .
28
;\ 200 r 26 |
E] 2
. 180t 2 24r
2 W 22f
gz 17 g3 20¢
|53 Q
K2 $2 s}
‘g 1Mot BS
o Ha 1.6 F
Hé 120 g 14t
B = 12}
S 100f 2
= 1.0}
[75] 80 " 1 L L ) 08 i
1 2 3 4
160 - 6.0
b 1501 R
o, MO _%“ 50t
£ 1oy 2 45
= DT
EE o} 5 g
=S 10f =E 40t
B2 w00} R
K=} -
90 |
= 2 30}
el h 3
Z 0} 25+F
60 L— : : s 20— : - .
1 2 3 4 1 2 3 4
Pk 2% Growth season Pl Z=4 Growth season

B2 AS[R] it AC Ak R f 2 SR o3
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Effects of Bio-manure Combined with Chemical Fertilizer Reduced in
Application Rate on Soil Fertility and Yield and Quality of Tomato

ZHAO Zheng CHEN Wei' WANG Huan XIA Kexin GAO Renwei JIANG Siqi PANG Guan
CAI Feng

(Jiangsu Provincial Key Laboratory for Organic Solid Waste Utilization, Jiangsu Collaborative Innovation Center for Solid Organic

Waste Resource Utilization, Nanjing Agricultural University, Nanjing 210095, China )

Abstract [ Objective ] The use of plant growth-promoting microbes to improve plant nutrition and
hence reduce the rate of chemical fertilizer is becoming a popular strategy for sustainable agriculture.
[ Method ] In this work, a field-pot experiment, designed to have four treatments, i.e. CF (control,
100% of chemical fertilizer at a conventional rate), Treatment OF (Chemical fertilizer, 75% of the
conventional application rate plus organic manure, 50 g-plant’'), Treatment BF (Chemical fertilizer, 75%
of the conventional application rate plus Trichoderma-enriched bio-manure), and Treatment SS (Chemical
fertilizer, 75% of the conventional application rate plus Trichoderma spore suspension), was conducted on
the crop of tomato. [ Result ] Results of the field experiment demonstrated that Treatment BF was almost
the same in yield as CF, while Treatment OF and Treatment SS was significantly lower than CF. The field
experiment and the pot experiment displayed the same trend. In the pot experiment of four successive
cropping of tomato, Treatment OF and Treatment SS decreased by 6%~38% and 9%~35%, respectively, in
tomato yield as compared with CF. Besides, the treatments significantly affected quality of the tomato fruit
(P< 0.05), by reducing NO; accumulation by 32%~46% in the fruit under greenhouse, while Treatments BF
and OF increased the content of Vitamin C and the content of total soluble sugar in the fruit by 2%~23%
and 35%~54%, respectively. The field experiment also showed that Treatments BF and OF increased the
content of total soluble sugar in the fruit by approximately 40% while decreasing NO, accumulation by
42%~57%. In the pot experiment, Treatments BF and OF were significantly higher than CF and Treatment
SS in content of available P and K (P< 0.05), while CK was always the highest in content of ammonia-N
among the 4 treatments throughout the 4 growing seasons. The soil nitrate-N gradually increased with
the cropping going on in all the treatments, particularly Treatments BF and OF, which were significantly
higher than CF. Moreover, Treatment BF was much higher than the other two and CF in population of soil

microbes and in most cases, it sustained relatively big populations of bacteria, fungi and actinomycetes.
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Pearson correlation analysis shows that soil nutrients were closely related to population of soil microbes,
and that the population of Trichoderma in the soil was positively and significantly related to that of soil
fungi and actinomycetes, which may be attributed to the effect of Trichoderma, once colonized in Treatment
BF, stimulating propagation of bacteria, fungi and actinomycetes in the rhizosphere of tomato and hence
enhancing availability of soil nutrients. The population of soil microbes in the rhizosphere of the crop
was also found positively and significantly related to numerous soil fertility indices. [ Conclusion ] To
sum up, all the findings in the experiment suggests that the application of chemical fertilizer, 75% of the
conventional application rate, plus Trichoderma-enriched bio-manure can effectively guarantee a stable
yield of tomato higher in quality, and in the long run, increase the population of soil microbes and improve
soil fertility.

Key words TIrichoderma-enriched bio-organic manure; Chemical fertilizer of a reduced rate; Tomato

yield; Fruit quality; Soil nutrient; Soil microflora
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