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Effects of combined application of biogas residues and chemical fertilizers on greenhouse to-
mato’ s growth and its fruit yield and quality. XIE Jing-huan', CHEN Gang®, YUAN Qiao-
xia', LIN Gui-ying', WANG Zhi-shan', GUO Cong-ying' , ZHONG Hui' (' College of Engineering
and Technology , Huazhong Agricultural University , Wuhan 430070, China; > Wuhan Institute of Ag-
ricultural Sciences, Wuhan 430052, China). -Chin. J. Appl. Ecol. ,2010,21(9) ; 2353-2357.

Abstract; With randomized block design, a field experiment was conducted in greenhouse to study
the effects of combined application of biogas residues and chemical fertilizers on the tomato growth
and its fruit yield and quality. The combined application of biogas residues and chemical fertilizers
benefited the tomato growth and its fruit yield and quality. The yield of the combined application of
60% biogas residues and 40% chemical fertilizers were higher than the other treatments. The fruit
quality under the application of 60% biogas residue and 40% chemical fertilizers also improved sig-
nificantly, with the Ve content (91.09 mg - kg™ ) and total sugar content being 21. 32 mg - kg™
and 2. 13% higher than the control, respectively. Among the test fertilization combinations, 60%
biogas residue combined with 40% chemical fertilizers was the best one for greenhouse tomato’ s

growth and its fruit yield and quality.

Key words: greenhouse; biogas residues; tomato; growth; yield; quality.
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Tab.1 Nutrients of the experimental residue

i H pH K AHLBT A R Jsea A AL

Item Water content  Organic matter ~ Total N Total P Total K Available P Available K
(%) (g-ke™)  (g-ke) (g-ke)  (g-kg') (mg-kg™') (mg-kg")

HEJX T Before composting 7.17 87. 80 782.34 22.28 15.97 9.02 3.62 2.82

HEIXJG After composting 6. 40 64. 04 533.10 7.28 12.88 8.88 2.00 2.67

AR 5 A A o A L, A T A HILIE 5 3
TG B A IR B SR R 103%
~219% AR A RN 153% ~216% , RALF]
PRSI 4R ) e it P B AL IR At 1 A
FREK I8t TR 500 ml , ANHREMCGE B35 37 W, 1
BRI SRS PR 2 147 IREAIK 53. 5% F145.5%
1113 L AT ol 7 b % 3 40 B 3 7 51..0% 1 56.7%
555 R it SN A BRAR H , FH ) 58 FE VR WS AT 42
o B FOK M T i E RRE RORI SR R
I T ELA v 4 R — A W A B RCR
BE . ARBHIE TR SO L R =
FiAERER TR LSRR, DI REG S
PR RETC A it FH 0 38 ‘B B 3], 1R it i S A LA 7= 4
HEECRIZORE.

1 #BEFEE

1.1 5k

5T 2009 AEAE DT A8 Aol K2 T 27 B
G Y IR 2 N AT R 2+ it
AT ALYy . pH B 5.77, A HLIT 6.88 g -
kg™ HLEE 404 pS - em™ A 0.29 g - kg, B
2.68 g - kg, M FF7K it 28.17% , 45 1.05 ¢ -
em™ L 2. 76, FLEREE 61.96% .

BRI A, Ao R ELLE 1 5 iH ik
PR T DR X FE LR A 3. B TR i i 3 d,
B L2 B EEMARE L 1.83 ¢ 1 (T
L) 19 B TR 5 HE X, HE X B[R] A 2009 41 H 8
H—4 A6 H,4 77 BRHEEZ BRI TEA L
e VR A S VR R RO 3R 1. 35
FHANE R IR R (5 N 46% ) 83l i BERR 4% (% P, O
12% ) FIERFRER (7 K,0 50% ).
1.2 kit

K HBEALIX 4355 % 11, i 6 S Ab 3. 100%
TR (T, ) .80% 1 +20% FLHE (T,) .60% {8 # +
40% TEAE (T, ) .40% A i# +60% FLJE (T, ) .100% 1k
AELCTS ) AT AT ] AERE (X8 CK) |, BRAbHE 3 IR
B AN/NXE N 5.4 m?(2.7 mx2 m) , F/NXFh

85 17, BRFTIEN 40 emx50 em, B/NXEHRE 30 #k.
PRI Hb PO JE AR AT, /N X R FE 26 em IR 40 em
MRS 74.2009 4F 1 H 20 HEM,4 A9 HEH,9
H 26 HRiBr. 25 b B S FREE it HA 7).

HEIX G B TR TR A R BRI & 5 A T
JIEL. VA T 4 AR AE S Sk AT B L M AL 4 VE i AL
(T,)ABAL, CK AbHANE AL , A 25 Ak 33 5L 1A
I DLER 2. 3 3E R R A AU I, PR 2R R R
50% U AT, 509% e HE. 36 I8 AR 35 38 il 00 75 I8 4
P50 5 AE AR A TR A5 UGB AR & A AR
53 50 15% 20% 30% 20% F115% .
1.3 WEwmH 5%k
1.3.1 RSB AR R I 50 il
T HORR A A H A IR )4 K R R
Bloaiir , 28R IR ) ik, L E R L E L, AR
I R B AL RSk R
R FHBET 00 A AL R FH o % TR 45 et k- B
PRI | VB FH U B0 T S o0 B A |, TRk
WK NaHCO, =AR-FHER U L A3 2, a8 3l
R SR KM YERE T 2 . pH (BRI A8 485 5K
pH HIE K F R 2 0 15 EC {5 ] HL S 24 )
E, KBRS L.
13,2 RS e i 3 A S s
AT H AR, 4EAEFE C e R 2,6- e
TS R A0 5 SR P RO L 2k R
&K ] NaOH 3 5 ¥ (GB/T 123456—90) ; 42 L
P B LR 1) BT TR 2.
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Tab.2 Fertilizer application rate of each treatment

R WE ABE R
Fertilizer Biogas Urea Superphosphate  Potassium
type residues (g) (g) sulfate
(kg) (g)

T, 34.02 0 0 0

T, 27.22 119. 15 680. 40 101. 86
T, 20. 41 238.34 1360. 80 203. 67
T, 13.35 357.49 2041. 20 305. 45
Ts 0 595.83 3402. 00 509.21
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KM Excel FAFAE R , SPSS 11. 5 Geit ¥t
HAT T 224387, Duncan T2 ® UK.

2 #HR5H9H

2.1 AESHIEE A X B AR E K ZF W
Al
2.1.1 BREANZERL W E 1 aT RUE A i A
AEFRAGRR = AR ALK T, AbHR R, R 17. 44 em, L2
XTREE 3. 77 em. FFAEHIANZE SR 30] A bk 8 A8 AL A &,
FEAEI AR AL AT /N — 28 53X 5 ot 2 B 3008 57 40 I
ﬁ%,%%ﬂ#%ﬁk%%ﬁ%ﬁﬁﬁ?ﬂﬁiﬁ,Mﬁﬁﬁ%
?%Et’:ﬁwﬂ A . JFAEIA Al SRR AR DL T,
5 =, 0 )k 48. 33 F1190 em. I—J#HTEQ'%%HEPHL
fﬂlméﬁﬂ‘z’%,@ [ — &b B A A= B 2 5 3
(P<0.05).
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different growth periods under different fertilization treatments.

I .11 Seedling; II . 1E3 Flowering stage; I . 4554 Fruiting stage.
TIA] The same below.
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to at different growth periods under different fertilization treat-

ments.
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Tab.3 Quality and yield of tomato fruit under different
fertilizer treatments

pieLd 7 SR B Ve W2 L
Treat- Yield Total acid Sugar (mg - Ratio of
ment (kg -hm2) (%) content kg™') sugar to
(%) acid
CK 42127Aa  0.20Ab  2.91Aab  69.77Aa 14.36Aa
T, 49280Aa  0.16Aab 2.04Aa 75.58Aa  13.82Aa
T, 59767Aa  0.18Ab  5.56Bc 77.52Aa  30.72Bb
T, 65397Aa  0.30Bc  5.04Bc 91.09Aa 16.67Aa
T, 47810Aa  0.12Aa  2.47Aab  96.90Aa  20.01ABa
T 46413Aa  0.29Bc  3.03Ab 75.58Aa  12.57Aa

[FIFIARI I /NG 43 1) e 7 A L) 22 54 . 25 (P<0. 01 ) Fl ik 35
(P<0.05) Different capital and small letters in the same column meant
significant difference among treatments at 0. 01 and 0. 05 levels, respec-

tively.

« hm™. BR T, AbPRAP LA T s Ab 3™ 2 #4 Lb 4l
AL PR v UL, VA S AR L At R O e T
4l VA 7 A B A%t A Ak B v AR N T, ST, >
Ty >T,>T, >T,. & A0 PRH] 22 7 BN 2%

T, Ty 77 i Lo B 5, I iR S5 e e 4l
ARHABALEE X5 T, T, A B R & A R AT
K. 5, BT AL It £, BHAS T R AR X A5 A
W, I A IR B . T, A B 6l Py it A
1 60% ,ALNENERCAL R, S B bR R K, 5 T
B, DR P A L T A AR T % 0 i
M5 T, MF, I EHRELL T, R, SR B R
WL T, FEREE T, #516117 kg - hm™ T T, A4
AP RS, B0 AT AR S
FRREAL A b B, (5 5 %63 B L H = 24 8 17% A2
£
2.3 VRS ARREEC A X 7 ik SR S T A s
2.3.1 Bk 3 ATAL T, bSO,
0.30% , L XTHE 0. 1% |, Fbjife FH 2008 5 A4l £k A ik
PRI 0. 14% F1 0. 02% , 7878 FAL AL FC 44 7 L
FAALf VA A I AR AT, B RS v il MLAE JE
RGNS FERE AR 2 It R A5 8RR ; R, T, Ak 3t
IYBIEE T, T, AbFHE 0.12% 1 0. 18%. T, &b ¥ f%
I, HE X HRAIG 0. 08% . N [vl il AT Ak ¥ X6 R0 1 5 125 1Y)
L 22 58 B i 25 KO
2.3.2 B ISR A AR, T, SRR
(5.56% ), EEXTRE R 29 1.9 £%; Hok b T, Ab 2
(5.04% ), FLX IR 2.13%. B T, T, 5 Ho At 4b 3
Z )25 5 3K B AR 2 OK K (H 3 R 22 RO B
(#23). T, EaE Ak, Z A B B, 5%
AEBBIAT B AL, It B A VUIEAE RS S 80tk A
K AZBR, SR MG A VR, X6 3 i R S B b i

T M.

2.3.3 Ve R 3 ATLIE Y, AN AL Ak 26 SR 52
Ve SR 2ZE S ARE. T, 03 Ve & EHRm,
996.90 mg « kg, LT AR 40% s R T, Ab3E,
H91.09 mg - kg™, LEXT AR 21,32 mg - kgL THIE
SR RE L A it FH AL Ve 5 548 b 4l VA i AN 2l Ak e
AbER . X 5 A A vk AT IR g Al SR — 2k, B
TR TR AL RS XS 32 & 2R 5 Ve il — &
TRHAVERL. J34h, R5E Ve &bl 16 N8 & 1Y 3
T 0, B 3 A A A AT R TR O Ve
R iOEE

2.3.4 VERRLL  WHIR LUJ2 52 e 7 i XUBR i — > B 22
PR B PP A S T i — A 248 hm. th# 3 1l
VA, Ty AbBRME IR Lb & i i Ik, o 12,57, FEAR T
XTHEAL . VE i S AL G b b T, Ab PR R
15, A 30. 72 45 A0 B BB R LY 22 S R B 2 45 it AT
AL B BR L S AR . T, >T, > T, >T, >T, >Ts , Al
UV 5 A A (A T SR SRR L 4
X e SR S XU AT — 5 A .

RIE

A

A HUIE 5 A0 AE B Al FH B S 0k T 2 AR AR 1)
AR EEARGL. Hoh T, ACFE T AR A 2SR
T H A A AL, 2350 Fe X B 7 28 % A1 29% , Hidh | fk
o e AT A A A A AL B R 2. 44 i1 3. 44 em,
ZEH 43 505 0.09 F10. 15 em. MBI LA T, £ %2,
HH T, , 5 e B 6. 7% 1 3. 3% ;4 R &%
HLLT, S, o B Eoxk BE 4 VA i A A Ak I b B
1.5.0.57 F12. 14, FFAEH 45 S0 A bk & At 72
HBLL T, e h, 2090 48.33 em 90 em FI 17 18 ;2%
HIAN 2R E LA T, feies, 700000 1. 04 em (1. 25
cm Fl 54.6.51. 73. ULEATA i 5 10 AL BC A i A F
TR AR LT, H L) T,(60% iH i) F T,
(40% Vit ) Wb PN H.

SRS R MR AR LT, R, N
0.30% ; S SR LA T, fefm, N 5.56% ; Ve & i LA
T, F5, 4 96.90 mg - kg™, ¥k i T, , 4 91. 09 mg

s kg BERR LA T, e, M 30072, T Ik, M
12. 57. Ui W it JFFT 2 T A Ak B P e SR i XU A 22

XFPEE R L A IR B T, PR
} 65397 kg + hm™, X R 23270 kg + hm™, 43+l
b T, Ty 16116 1 18984 kg - hm™, Pl i 5
PR RETC A it FH L B4l it FH VA s A0 AR 7= e .
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