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Application research on compound substrate in soilless
culture of greenhouse tomato
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Abstract: [Objective] The preliminary study on soilless culture of greenhouse tomato was conducted
with some fermented agricultural organic waste. [Method) With tomato cv. ‘Jinpeng Chaoguan’as materi-
al,the experiment studied the influences of different compound substrates on growth, yield and quality of
tomato under plastic tunnel during spring-summer season. Four kinds of compound substrates (substrate
A:60% corn straw +20% river sand +20% cattle manure;substrate B: 50% corn straw +10% corn cob
+20% river sand +20% cattle manure;substrate C:50% corn straw +10% rice husk +20% river sand +
20% cattle manure;substrate D:40% corn straw +10% corn cob +10% rice husk +20% river sand +
20% cattle manure) , were prepared with different ratios of corn straw, corn cob, rice husk (all fermented
by King Baby microbial ferment agent), cattle manure (natural fermentation) and river sand, combined

with dried chicken manure and the ternary compound fertilizer as topdressing. Two treatments were used as
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control:50% peat + 25% perlite + 25% vermiculite (CK1) was taken as the substrate control of organic
ecotype culture and the conventional soil culture (CK2) was taken as the control of substrate culture. [Re-
sult] The equivalent basic fertilizer was added in the four kinds of compound substrates before cultivation.
Before cultivation the physicochemical properties of the four kinds of compound substrates, such as bulk
density, total porosity,pH and EC,were all in the appropriate ranges of an ideal soilless culture substrate
for tomato. The plant height and stem diameter of tomato throughout the whole growth period of crop field
setting were found close to CK1 and CK2 only in the substrate B. At the end of experiment the root-shoot
ratio of tomato cultivated in the substrate B was the largest. Among the four kinds of compound substrates
the cultivation effects of the substrate B was the best one, whose yield decreased by 1.1% and 1. 9% re-
spectively compared with CK1 and CK2. Both the ratio of sugar and acid and the content of vitamin ¢ of to-
mato cultivated in the substrate B significantly increased by 72. 3% and 13. 0% respectively compared with
CK2. The content of nitrate in tomato cultivated in the substrate B significantly decreased by 26.1% than
that in CK2. [Conclusion) The compound substrate B can be used in soilless culture of greenhouse tomato

instead of using peat,so as to reach the goal of solving soil salinization and continuous cropping obstacle by

resource-utilizing agricultural residue and improving the fruit quality.
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Table 1 Prescription of different substrates (by volume)
K& 5 TOKFEFF K 5t SO FEHR BYE 5] EEES 1%
Substrate  Corn straw Corn cob Rice husk River sand Peat Perlite Vermiculite Cattle manure Soil
A 6 0 0 2 0 0 0 2 0
B 5 1 0 2 0 0 0 2 0
C 5 0 1 2 0 0 2 0
D 4 1 1 2 0 0 0 2 0
CK1 0 0 0 0 5 2.5 2.5 0 0
CK2 0 0 0 0 0 0 0 0 1

T CKL A ML AR 25 00 5 35 TR G B 5 CK2 i 1 S8R 5 o A ol 366 J3 R 5 1y o R

Note:CKI1 refers to the substrate control of organic ecotype culture; CK2 refers to the conventional soil culture, as the control of substrate

culture.
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Table 2 Physicochemical properties of different substrates
N N / b NI s ,
- HE/ HALB . AL/ WA/ R/ O/

It -3 /0 EC/ (gekg D) —1 —1 -1
Substrate (g+em) B/ % pH (ms * ecm™1) Organic (mg + kg™") (mg -+ kg 1) (mg * kg™ 1)
e Bulk density Total porosity i mft(tcr Available N Available P Available K

A 0.434 bB 72.4 bB 7.34 beB 1.38 dD 79.2 bB 538.42 cC 393. 18 abA 6 662.11 cC
B 0.438 bB 73.0 bB 7.28 cBC 1.68 cC 78.8 bB 625.45 bB 404.01 aA 8 177.08 aA
C 0.432 bB 73.6 bB 7.10 dC 1.76 cC 72.4 cC 403. 00 dD 376.75 bA 4 269. 26 dD
D 0.436 bB 73.8 bB 7.42 bAB 2.24 aA 71.6 cC 616.19 bBC 388.75 abA 7718.76 bB
CK1 0.178 cC 89. 3 aA 6.86 eD 1.72 cC 84.6 aA 2 064.72 aA 199. 14 B 2 299.61 eE
CK2 1.226 aA 64.4 cC 7.58 aA 1.88 bB 26.6 dD 349. 32 dD 160. 74 dC 873.81 {F

TE « [ 5 Bl 5 s A 7 R/ 5B 3 50 5 3608 22 5 i

s 1% 5% B K,

TR

Note: Different capital and small letters within the same column indicate significant differences at 1% and 5% level. The same as below.
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Table 3 Effect of different substrates on the dry weight of the tomato root and shoot

R T AT LT B RO
Substrate Dry weight of the root Dry weight of the shoot Root-shoot ratio
A 2.50740. 245 dC 97.883+3.122 bA 0.02640.002 bB
B 3.60340. 346 bB 78.84345.233 B 0.04640. 004 aA
C 3.23040. 410 beB 79.8134+1.809 cB 0.04140. 006 aA
D 3.13740. 244 cB 104, 37046. 303 abA 0.030740. 004 bB
CK1 4.473740. 303 aA 108.317+1. 360 aA 0.04140.003 aA
CK2 4.44040. 248 aA 102.710+2.507 abA 0.043+0.003 aA

MF 3 T LU 4 Bl A5 R TR R AR T
B B2/ T CKL Al CK2,CK1 #1 CK2 §# T

B 2E N B R B A R AR T B A 4
MG HER P R, HEETA M D 25 8% R
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Table 4 Effect of different substrates on tomato yield

i R S R ke T ke N

Substrate Fruits of each plant Mean fruit weight Yield per plant Yield per plot
A 15.4 bB 0.139 bB 2.136 bB 42.724 bB
B 16.0 aA 0.146 aAB 2.339 aA 46. 781 aA
C 15.4 bB 0.117 cC 1. 797 ¢C 35. 945 cC
D 14.9 ¢B 0.106 dD 1. 580 dD 31.605 dD
CK1 15.9 aA 0.148 aA 2.366 aA 47.317 aA
CK2 16.0 aA 0.149 aA 2.384 aA 47.678 aA

2.4 ANEERXE MR SAEEEE Y S RS RS ER D ZR B H

ATV SR B R B AR AR . A
e 5 A LU AN [R] 6 50 X 3 a1 ATV M M A AT
AR, B.C 5 CK1 Jo i % 2 5, 5 5 5
A D.CK2 22 55 ik i 2 KF . BT A 2R SEA L
W2 & ik 6. 6 g/kg. 70PN A 5 5 e . B 5 CK2
ZES AN LE AN 5 HA R 5 25 S Yk B 3E KR, SR
SRR b 5 R S KU B DDA OC . — RBIA S W IR L (E
B ARSI KBR A, BT B AR SRR L B B S

b S HARE T 22 SR W, FnE R E 4
HFE C RS AR C & & B3 ih o i A &
BAE bR, CK2 MR 44 % C & &N 159. 8
mg/ kg, 5 H A KL 5T 25 57 B 8 2 KF s CK1 By 2R
THER CFiEmm . SRR B.CERAEE
A o 55 H A KL T 25 S5 ¥ A B 2 KO . FRIEF 2005+
05-01 JF 4 5L Jifi b #E 5 GB 19338 — 2003 (1) i 3¢
T 2 6 B2 i [ 2 b 1 o 320 1 RIS Jafi 2R 26 % S A TR

CKI 25 AR FH, 5HMET2E TR R FEFK  HRE<440 mg/kg, CK2 [ 15 FR £k & = 78 i A X
L, CK2 R SRR e e fIR. 1R 4. 99, CK1 R P 2 e Hd Ul 118. 6 mg/kg.
£5 ARERMNEMRE MR
Table 5 Effect of different substrates on fruit quality of tomato
MR T/ HHLR/ WETR L Al EE Y/ b3 C/ HER %/
gub%t}r\ate (g- kg™ (g+ke™ Ratio of sugar (g kgD (mg « kg™ 1) (mg +» kg™1)
. Soluble sugar Organic acid and acid Soluble solids Vitamin C Nitrate
A 35.8 bB 6.6 aA 5.42 cdB 46.7 abA 166.7 ¢C 96.1 bB
B 44,5 aA 5.2 cC 8.60 aA 51.1 aA 180. 6 aA 87.6 dC
C 42.7 aA 5.5 cBC 7.72 bA 49.1 abA 179.6 aA 90. 3 cC
D 35.2 bB 6.0 bAB 5.88 cB 37.0 bA 173.0 bB 94.9 bB
CK1 45.2 aA 5.4 ¢BC 8.32 abA 52.2 aA 180. 9 aA 83.7 eD
CK2 32.4 bB 6.5 aA 4.99 dB 39. 2 abA 159. 8 dD 118.6 aA

i

TE TG H AR B AT o 5 o B B AL 1 BORE TR E fiE
M AE Y A A SR R K R IE AR BR IR B
B RAE IR E A W L A FE A A Sy e B i BN A
e B AR 7 ThT ) R B 3R 30 PR BRBE A i /1 » SR/

%

75 Wt Bl K BT 52 o A 9 R AR AR A A A DL BOAR
F AR AE AW . A 56 8 o A [ A b I oA HLIR
FYEWHN. 5 E G5 AB.C.D ¥
e U I A AR SR 3 L T 2 T TG g b
TE A B AR BB T R AP AR PR 3R .

ERIH AR R A R K BE O R FE G LU i | 2
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