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B 6 AT A0 ZE1TGE TR R 45 t « hm ), W5 it YR W 53 AR TFAE T 56 2 )25 4 R AR I
ZF2GEME IR AR 60 t« hm ?) . ZF3 GE i /8 I 75 KHA AWt 1 k. FE A8 4% Ak 2t IE A v — 35 it
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Table 1 Basic physicochemical properties of soil and biogas fertilizer

i LR/ Wi/ B/ B/ .
Sqmuule (g kg (mg+ kg™ 1) (mg+* kg ) (mg* kg™ H) pH T;n e
amp Organic matter Available N Available P Available K v
BER 20~ 30 em) 26.45 362. 08 82.13 416. 52 7.60  MDEEL
Root layer soil ' : Co : : Silty loam
VB Biogas slurry — 750.76 113. 45 1 305. 31 7.20 —
VH# Biogas residue 56.7 479.12 134. 26 1 247. 24 7.20 —
L4 WEDMBERFE SPSS 20. 0 GE it fF A7 7 25 50 Fr . LSD % k4T
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IR S BREEROF I E A K AR BREbR . BRm I 80— S & T, ZF3 4b BB Bk R K
UM 5 25 Ui bR = RO 5 it 7 00k 58 2 e It (182. 1 cm) , FXFHE CK CRGE E) A1 CG Cy 1L it
MBS s 4 R SPAD {EH] SPAD-502  JEDMIEE. 43 513 B 22. 8 cm A1 10. 2 em, H ¥k
W FBE 2K (P<<0. 01) ; ZZH Ay 2 fhta 3 5
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3 TR LA T 2 45 T BT A A, R A R T SR BB K P T H Al (CGLZF1, ZF2 , ZF4)
B R AT M R ) o 6 43 BOR AT 611 2 5 ] 6 A b 3 ) 2% RO B

Vo A IR ORI ) s A ML R ST 38 AE R AR R B £ 44 F . PF2 B R i R 25 4
SIBUR IR B 2 ke s i R C M SR B Rl . 22 Rk B B 3 MK P (P<<0. 05)
R 2.6 — UG EE I I e L B Uk BRI I W RE VR AR A BOE L A A
Kor= i F AL ROF A 3  aE DL R IR L T R K
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difference at 1% and 5% levels,respectively. The same as below.
1
Fig. 1

W
(=
1

fkab

Aa
iy Ab gl Aab

B(::E-:I=

A%

ABK? Aab
==
cd

_— e NN
(=T -1

A% Leaf number

L 1 1 L 1 1 1 1 L J
CG CK ZF1 ZF2 ZF3ZF4 PF1 PF2PF3
b # Treatment

S W
T

4t FSPAD H
Chlorophyll SPAD

(23.9), 5 Wit iE K (PFL) AH b 53 35 14 i, {5 mgs e
b BRE] R K22 S OR S U B 3B R R it AR A
Bh T 0 B B 34

—_
-

r Aa

8 BCb pcbBP = Bb  Ab A2 Ap

g 12 == Cc T . = el T

= =

<

S 10

w 6 1

~

2= o4

*KH 0 1 1 L 1 L L L 1 1 ]
CG CK ZF1 ZF2 ZF3ZF4 PF1 PF2 PF3

kb BE Treatment

Different uppercase letters and lowercase letters mean significant
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Plant height and stem diameter of tomato under different treatments
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Fig.2 Leaf number and chlorophyll SPAD value of tomato under different treatments
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Table 2 Appearance quality and yield of tomato under different fertilization treatments

4k 2 R PR/ g YAt Lt it/ (kg e m™?)
Treatment Average fruit mass Aspect ratio Yield
CG PF1 187.26+5. 80 cd 0.708+0.014 be 8.20%0.20 ¢
PF2 204.62+6. 13 ab 0.6940. 007 be 8.92+0. 14 be
PF3 191.1247.22 ¢ 0.69540. 007 be 8.7040.16 be
CK PF1 168.36410.99 d 0.7524£0.007 a 7.13+0.18 e
PF2 176.7245.34 d 0.7392£0.007 ab 7.68+0.16 d
PF3 170.6244. 86 d 0.7330.005 ab 7.5440.16 de
ZF1 PF1 181.88412.31 cd 0.727£0.017 ab 8.24+0.08 ¢
PF2 192.6249. 00 be 0.718+0.013 b 8.61+0.14 be
PE3 187.46£8.22 cd 0.716£0.007 b 8.39+0.18 ¢
ZF2 PF1 191.26+8. 44 ¢ 0.728+0.005 ab 8.4440.21 ¢
PF2 197.64+11. 64 be 0.71540.005 b 8.99+0.12 b
PE3 193.06%6. 58 be 0.69940.012 be 8.6240. 21 be
ZF3 PF1 203.90+7.71 ab 0.6960.010 be 9.6240.18 a
PF2 212.32+12.41 a 0.690+0.017 be 9.97+0.19 a
PF3 206.20+9. 19 ab 0.671£0.017 ¢ 9.82+0.14 a
ZF4 PF1 210. 66£10. 89 a 0.68240.007 ¢ 9.8440.16 a
PF2 206.24+11.79 ab 0.682£0.009 ¢ 9.63%0.24 a
PF3 194. 08418. 40 be 0.674£0.016 ¢ 9.53+0.18 a

2 R BUAS [R] 7B R R b 2 M 25 5 (P<C0. 05) , T Il

Note: Different letters in each column indicate significant difference( P<Z0. 05) ,the same as below.
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Table 3 Significant test I value for appearance
quality and yield of tomato under

different fertilization treatments

s WRER AR o
Treatment \f/erflge spect Yield
rult ratio
ZF 24.928* 13.334%* 77.509* "
PF 6.411* " 3.756" " 7.719%*
ZF X PF 1. 140 0.231 1.102

T« RREFRE, » x RNZEFWEBE, TR,
Note: ¥ means significant difference, and * * means extremely

significant differencem,the same as below.
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Fig.3 Fruit hardness,soluble solid, vitamin C mass fraction,soluble sugar organic acid

mass fraction and sugar-acid ratio of tomato under different treatments
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Table 4 Effects of two factors on storage, transportation and nutritional quality of tomato
i) Al 5 B g% C A 75 Al AT BL: .
Ak =, Yy I dE 53 8 I 534 J Sy H Jo S %/ Y St
(kg *« em™?) & . I ! S . ! Sugar
Treatment Soluble solid Vitamin C mass Soluble sugar Organic acid . .
Hardness . . ; - acid ratio
mass {raction fraction mass {raction mass {raction
CG PF1 9.2540.21 b 5.68=+0.10 cd 10.5140.84 b 3.34740.06 ¢ 0.3634-0.010 b 9.2140.11 be
PEF2 9.7540.17 ab 6.1840.12 abc 10.87+£0. 27 ab 3.56+0.03 b 0.376+0.001 ab 9.46+0.04 b
PEF3 9.9340. 14 ab 5.73740.09 cd 10.6940. 09 ab 3.3840.06 ¢ 0.364+0.008 b 9.28+0. 06 be
CK PF1 8.484+0.09 ¢ 5.284+0.25d 8.13%0.18 ¢ 2.69%+0.12 ¢ 0.303%0.008 e 8.86+0.18 ¢
PEF2 8.5340.22 ¢ 5.45+0.21 d 8.8340.44 ¢ 3.0240.07 d 0.33140.005 cd 9.11£0.07 be
PF3 8.88+0. 23 be 5.38+0.22d 8.75+0.40 ¢ 2.847+0.05 e 0.32640.002 d 8.71£0.08 ¢
ZF1 PF1 8.65+0.20 ¢ 5.53+0.21 cd 9.2840.77 be 3.10+0.04 d 0.33740.005 cd 9.2140. 25 be
PEF2 8.934-0. 23 be 5.9340. 22 be 9.8140. 40 be 3.2740.06 cd 0.3494-0. 001 be 9.38+0.14 b
PF3 8.95+0. 21 be 5.70%+0. 18 cd 9.45+0.92 be 3.16+0.06 d 0.34440.003 ¢ 9.17+0. 11 be
ZF2 PF1 9.43+0.14 b 5.8840.13 cd 9.98+0. 39 be 3.2240.07 cd 0.342+0.006 cd 9.4240.04 b
PEF2 9.63740. 24 ab 5.9840. 03 abc 10. 8740. 27 ab 3.5140.07 be 0.36540. 005 b 9.6240.07 ab
PF3 9.90+0. 25 ab 5.93+0.05 ¢ 10.25+0.54 b 3.32+0.03 cd .353+0.003 be 9.40+0.19 b
ZF3 PF1 9.60%0.22 ab 5.7540.14 cd 11.4840. 44 ab 3.46740.01 be 0.35640.006 bc 9.724+0.12 ab
PF2 9.9540. 28 ab 6.4340.15 a 11.9340.00 a 3.8040.07 a 0.3844-0.005 a 9.90+0.05 a
PF3 10.10+0.15 a 5.83+0.12 cd 11.1340. 46 ab 3.59+0.03 b 0.36840.004 ab 9.76+0.20 ab
ZF4 PF1 9.7040.12 ab 5.5840.15 cd 11.0440. 44 ab 3.3540.03 ¢ 0.374+0.009 ab 8.9640.13 ¢
PEF2 10.08£0.15 a 5.90=£0. 20 cd 10.7840. 18 ab 3.60£0.05b 0.376+0.006 ab 9.5740.02 ab
PF3 10.15+0. 16 a 5.634+0.13 cd 9.98+0. 39 be 3.55%+0.05 be 0.37640.002 ab 9.44+0.17 b
5 _HEXEEATENREREMERARANEZERI FE
Table 5 Significant F value of tomato storage and nutrient quality under two-factor interaction
AT 4 1 7 C A 45 #rpUE: .
ISt 0y T 53 4 Tk 43 4 5y 8 i 4 it
Treatment Hardness Soluble solid Vitamin C mass Soluble sugar Organic acid ugar:
. ) ) ; - acid ratio
mass {raction fraction mass {raction mass {raction
ZF 24,882 % 5.931** 14. 044> 66. 739" % 40, 898" * 15. 380" *
PF 8.699 ¢ 8.395" * 1.850 "~ 31.540 * 14. 870 * 7.461% %
ZF X PF 0. 236 0. 601 0. 445 0.583 1.137 0.833
L JEap THKAR LG 7 il A bk o 2 it g M SRR R
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Effect of Topdressing Biogas Fertilizer on Growth,
Yield and Quality of Tomato

JIA Liangliang'*,ZHAO Jingqi'”*, YANG Chenlu'*,LIU Langing'*,
CHEN Jianwei** , YANG Gaihe'? and REN Guangxin'"*

(1. College of Agronomy.,Northwest A&F University, Yangling Shaanxi 712100,China; 2. College of Forestry, Northwest
A&.F University, Yangling Shaanxi 712100,China; 3. Research Center of Recycle Agricultural Engineering and
Technology of Shaanxi Province, Yangling Shaanxi 712100, China)

Abstract We investigated the effect of topdressing biogas fertilizer on growth,yield and quality of to-
mato,so as to provide theoretical basis for the biogas fertilization to tomato in greenhouse. With split
plot design, the growth, yield and quality of tomato in greenhouse affected by different topdressing
amounts and spraying concentrations of biogas fertilizer were analyzed. The results showed that under
same concentration,topdressing 75 t + hm™? biogas fertilizer promoted the growth of tomato plants,
the tomato hardness, yield, vitamin C mass fraction, soluble sugar mass fraction and sugar acid ratio,
and it was better than conventional fertilization. It also improved tomato quality and increased econom-
ic benefit. By consistent topdressing amount of biogas fertilizer, spraying biogas slurry with volume of
50% was the best. Under the condition of the interactive effect of topdressing and spraying fertilizer,
the volume fraction of the spraying biogas slurry was 50% and topdressing biogas fertilizer was 75
2

t » hm™?,and this was benificial to increase growth,yield and quality of tomato.

Key words Biogas fertilizer; Tomato; Yield; Quality
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