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Effects of Different Substrate Formulas on the Growth of Tomato Seedlings

CHAI Wen-chen' ,FENG Zhi-wei’
Academy of Agricultural Sciences, Taiyuan, Shanxi 030031)
Abstract

gar residue and cow dung at different volume ratios were used as the compound substrate. Their physical and chemical properties were analyzed

.Institute of Vegetables, Shanxi1 Academy o 1cultural Sciences, lairyuan, Shanxi 3 2. Dhanxi
(1.Insti f Vegetables, Shanxi Academy of Agricultural Sci Taiyi Shanxi 030031 ; 2. Shanxi
[ Objective | To screen the optimal substrate for tomato seedling. [ Method ] Mixed mushroom residue, turf, vermiculite, perlite, vine-

and their effects on the growth of tomato seedlings were researched. [ Result]The physical and chemical properties of two compound substrates
(vinegar residue :turf :vermiculite =40% :40% :20% and mushroom residue :turf : vermiculite = 40% :40% :20% ) were in the proper range, and
the emergence rate of seedlings was more than 98%. In additon, seedlings grown on them were better than other treatments, including plant
height, stem diameter, root length, aboveground fresh weight, root activity, chlorophyll and soluble sugar content. [ Conclusion ] Two compound
substrates ( vinegar residue :turf :vermiculite =40% :40% :20% and mushroom residue :turf : vermiculite = 40% :40% :20% ) were more suitable to
be used as substrate for tomato seedling. Mushroom residue and vinegar residue could replace part of the turf, which solved the problem of not e-

nough resources of turf.
Key words Tomato ;Substrate formulas ; Seedlings ; Growth
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Table 1 Comparison of substrate formulas of different treatments %

= b BR ) et 2
Treatment ~ Mushroom Grass L . Vinegar Cow
Vermiculite Perlite

code residue peat residue dung
CK 67 33

T, 60 10 30

T, 33 33 33

T, 100

T, 80 10 10

T, 60 20 20

T, 40 40 20

T, 20 60 20

T, 100

T, 10 10 80

Ty 20 20 60

T, 40 20 40

T, 60 20 20

T, 33 33 33
T, 30 20 50
Ts 60 10 30

FEIT pH EC A0 J5 V5 KT I i 56 T 5 2R K 4
BELSEY LB ABEA R BEFE 1~2 min, #E 8 h f IR HH:
AR, PR BE TR S 324300 2 SE T Y pH A EC {HL
1.3.2 BRI BT R I vk, B TR AL
A BT R A HE TR BOR , F 0.5 mm Y 7 - B
J&i , 3 S FHEILEG R 20 E 42 %(.0.5 mol/L NaHCO, 343 %
R JE WO I A
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Table 2 Comparison of substrate physical properties of different treatments

% LB S S AL B i ] .
s Ve S S ot i kit
code y(fn; pOT{;:l y pOr(;:l y pOT’I;:l y I'EltiO
CK 0.248+0.25 il 73.2+0.47 ¢G 22.4+0.51 ek 50.8+0.58 il 0.441+0.47 dD
T, 0.257+0.31 hH 79.3+0.44 bB 21.3+0.21 {F 58.0+0.47 bB 0.367+0.36 il
T, 0.264+0.56 ¢G 76.2+0.36 dD 19.4+0.56 gGF 56.8+0.12 dD 0.342+0.57 jJ
T, 0.327+1.26 cC 82.4+0.51 aA 24.9+0.35 cC 57.5+0.31 ¢CB 0.433+0.26 ¢E
T, 0.318+0.14 dD 81.4+0.14 aA 23.5+0.58 dD 57.9+0.25 bB 0.406+0.14 ¢G
Ts 0.311+0.68 dDE 80.9+0.98 bBA 22.1+0.48 ek 58.8+0.26 hB 0.376+0.36 hH
T 0.294+0.48 eE 79.2+0.84 bB 17.8+0.68 il 61.4+0.14 aA 0.289+0.06 1L
T, 0.274+0.37 {F 78.5+£0.21 cC 17.9+0.69 il 60.6+£0.22 aA 0.290+0.15 kK
T, 0.228+0.51 kK 78.2+0.58 cC 27.3+0.39 aA 50.9+0.19 il 0.536+0.24 aA
T, 0.238+0.33 jJ 76.9+0.47 dD 25.4+0.34 bB 51.5+£0.48 hH 0.493+0.36 bB
T, 0.246+0.24 il 75.9+0.13 ek 23.8+0.15 dD 52.1+0.37 ¢G 0.456+0.54 ¢C
T, 0.249+0.81 il 75.4+0.69 ek 22.1+0.11 eE 53.3+0.57 {F 0.414+0.84 {F
T, 0.257+0.39 hH 74.2+0.58 {F 20.0+£0.25 fF 54.2+0.41 ek 0.369+0.91 il
T, 0.423+0.34 aA 52.7£0.12 jJ1 9.8+1.36 kK 42.9+0.38 1L, 0.228+0.36 mM
T, 0.415+0.51 bB 59.2+0.06 il 13.5+£0.54 jJ 45.7+0.94 kK 0.295+0.48 kK
T 0.410+0.26 bB 67.0+1.23 hH 18.4+0.47 hH 48.6+0.67 jJ 0.379+0.58 hH

T [FFUA VNG P REARFRRTE 0.05 KF 225 B35 FFIAR RS FRFIRTE 0.01 K220 %

Note ; Different lowercases in the same column represented significant differences at 0.05 level; different capital letters in the same column represented ex-

tremely significant differences at 0.01 level
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Table 3 Comparison of substrate chemical properties of different treatments

b L S PRA it

Treatment pH Conductivity EC Content of total C(?menl of rapidly Content (?f total
code mS/em nitrogen // g/kg available phosphorus potassium

mg/kg &/kg

CK 6.2+0.15 bB 1.119+0.64 {F 9.62+0.84 hH 42.38+0.65 kK 7.15+0.62 {F
T, 5.8+0.24 eE 1.284+0.51 eE 5.05+0.26 jJ 41.86+0.25 kK 8.47+0.58 eE
T, 5.8+0.03 eE 1.348+0.24 dD 5.84+0.13 jJ 40.32+0.14 kK 8.21+0.48 eE
T, 5.7+0.58 {F 1.352+0.36 dD 4.61+0.36 kK 103.84+0.58 oG 15.21+0.64 aA
T, 5.8+0.48 eE 1.314+0.58 dD 5.12+0.14 jJ 97.62+0.31 hH 15.20+0.48 aA
Ty 5.8+0.71 eE 1.281+0.94 eE 5.29+0.56 jJ 93.46+0.53 hH 15.18+0.36 aA
T, 6.0£0.69 dD 1.249+0.47 eE 5.74+0.48 jJ 72.18+0.69 il 14.62+0.42 bB
T, 6.0+0.51 dD 1.182+0.82 {IF 6.53+0.69 il 66.87+0.84 jJ 8.41+0.69 ek
T, 6.3+0.12 aA 1.618+0.26 aA 24.39+0.74 bB 248.31+0.12 aA 6.38+0.58 {F
T, 6.2+0.06 bB 1.541+0.15 bB 23.54+0.81 cC 226.14+0.36 bB 6.40+0.84 oG
Ty 6.1+0.38 cC 1.479+0.09 cC 22.58+0.33 dD 193.52+0.74 cC 6.43+0.47 oG
T, 6.2+0.86 bB 1.375+0.45 dD 14.89+0.21 {F 157.32+0.54 dD 6.41+0.84 oG
T, 6.2+0.63 bB 1.327+0.16 dD 11.67+0.02 ¢G 124.32+0.15 {F 6.29+0.81 G
T, 5.8+0.34 eE 1.256+0.63 eE 25.63+0.63 aA 145.84+0.15 eE 12.38+0.69 ¢C
T, 5.8+0.12 eE 1.284+0.52 eE 24.78+0.54 bB 123.47+0.65 {F 11.35+0.15 dD
T 5.8+0.36 eE 1.219+0.15 eE 21.54+0.21 eE 102.37+0.22 oG 11.48+0.94 dD

T : [P EINE FREARIZRRTE 0.05 /K225 B35 s RIS RS PR 1E 0.01 KF22 7 B3

Note ; Different lowercases in the same column represented significant differences at 0.05 level; different capital letters in the same column represented ex-

tremely significant differences at 0.01 level
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Table 4 Effects of different treatments on the morphological indexes of tomato seedlings

ks i =i i e oI L
Treatment Plant height Stem diameter Root length . .

code em om om of aboveground of aboveground

part//g part//mg

CK 11.25+0.12 aA 0.230£0.22 ¢C 2.53+0.63 cC 2.76+0.75 bB 192.33+0.36 bB
T, 11.02+0.51 aA 0.227+1.20 dD 2.39+0.14 eE 2.64+0.52 ¢C 187.48+0.51 cC
T, 9.21+£0.47 dD 0.212£0.65 eE 2.32+0.36 eE 2.5120.11 dD 172.31+0.47 dD
T, 9.38+0.52 cC 0.234£0.52 cC 2.38+0.51 eE 2.43+0.51 ek 162.98+0.48 eE
T, 9.37£0.34 cC 0.235+0.39 ¢C 2.41+0.24 dD 2.53+0.38 dD 174.25+0.56 dD
T, 9.35+0.41 cC 0.239+0.54 ¢C 2.49+0.36 dD 2.56+0.15 dD 179.85+0.07 dD
T, 9.56+0.84 cC 0.241+0.33 bB 2.75+0.54 aA 2.81+0.64 aA 185.62+0.34 ¢C
T, 10.47+0.32 bB 0.234+0.54 cC 2.53+0.86 ¢C 2.72+0.25 bB 180.34+0.06 cC
T, 9.23+0.75 dD 0.213+0.94 eE 2.23+0.67 {F 2.18+0.48 ¢G 141.57+0.51 {F
T, 9.63+1.02 cC 0.229+0.43 dD 2.35+0.54 eE 2.6420.02 cC 187.48+0.84 cC
Ty 9.81+0.81 cC 0.245+0.14 bB 2.40+0.22 dD 2.67+0.51 ¢C 189.53+0.61 cC
T, 10.32+0.26 bB 0.251+0.54 aA 2.64+0.37 bB 2.84+0.38 aA 209.71+0.57 aA
T, 10.31+0.38 bB 0.247+0.17 bB 2.61+0.57 bB 2.83+0.25 aA 204.52+0.33 aA
Ty 9.50+0.25 ¢C 0.237+1.09 cC 2.41+0.48 dD 2.58+0.72 dD 167.42+0.45 eE
T, 9.41£0.62 cC 0.235+0.84 cC 2.36+0.63 ek 2.47+0.64 eE 165.69+0.21 eE
T 9.37+0.28 dD 0.224+0.33 dD 2.27+0.48 {F 2.31+0.51 {F 161.52+0.36 eE

T : [FFUA RV NG FREARFRRTE 0.05 /KF 225 B35 FFIAR RS FRFIRTE 0.01 K220 %

Note : Different lowercases in the same column represented significant differences at 0.05 level; different capital letters in the same column represented ex-

tremely significant differences at 0.01 level
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Table 5 Effects of different treatments on the morphological indexes of tomato seedlings

Mﬁ}ﬂéﬁ% ﬁ%(ﬁﬁ D‘I“?% a /El\i IH“?,?{? b éi\i u‘l“ﬁ?lé‘i u]/ﬁ‘ﬁﬁyé\i
Treatment Root activity ontent of Content of Total chlorophyll Content of
code we/ (g - h) chlorophyll a chlorophyll b content soluble sugar
mg/g mg/g mg/g mg/g

CK 387.41+0.35 bB 0.72+0.45 aA 0.44+0.14 bB 1.16+0.54 aA 8.69+1.02 bB
T, 375.15+0.51 cC 0.68+0.15 ¢C 0.37+0.36 dD 1.05+0.14 bB 8.03+0.55 cC
T, 337.20+0.24 {F 0.61+0.36 dD 0.33+0.58 eE 0.94+0.36 cC 7.81+0.47 dD
T, 257.63+0.69 dD 0.58+0.87 eE 0.30£0.25 gGF 0.88+0.28 dD 5.62+0.32 oG
T, 342.68+0.33 eE 0.60+0.59 dD 0.34+0.47 eE 0.94+0.58 cC 7.93+0.21 dD
T, 339.74+0.54 {F 0.58+0.46 eE 0.32+0.33f FE 0.90+0.44 dDC 7.68+0.59 eED
T, 394.52+0.15 aA 0.73£0.11 aA 0.48+0.24 aA 1.21£0.36 aA 9.15+0.48 aA
T, 387.54+0.24 bB 0.69+0.25 bB 0.39+0.12 dDC 1.08+0.59 bBA 8.74+0.18 bB
T, 215.68+0.69 il 0.41+0.58 ¢G 0.30+0.02 gGF 0.71+0.94 {F 4.26+0.33 hH
T, 372.33+0.47 cC 0.69+0.47 bB 0.38+0.58 dD 1.07+0.06 bB 8.15+0.21 cC
Ty 371.84+0.24 cC 0.67+0.19 ¢C 0.36+0.14 ¢ED 1.03+0.55 bBC 8.22+0.22 ¢C
T, 391.58+0.12 aA 0.71+0.55 aA 0.41+0.58 cC 1.12+0.18 baA 9.23+0.94 aA
T, 384.94+0.11 bB 0.69+0.46 bB 0.39+0.84 dDC 1.08+0.37 bBA 8.94+0.48 bB
Ty 340.76+0.64 eEF 0.67£1.02 cC 0.40+0.14 ¢C 1.07+0.32 bB 6.58+0.56 {F
T, 317.59+0.35 gG 0.57+0.84 eE 0.37+0.36 dD 0.94+0.66 cC 6.57+0.14 {F
Ts 237.48+0.63 hH 0.48+0.14 {F 0.31+0.25 {F 0.79+0.48 eE 4.61+0.52 hH

T : AR NG FREARRIZRRAE 0.05 /K- 225 3 RIS IA RIS FREORTE 0.01 K28 b 2%

Note ; Different lowercases in the same column represented significant differences at 0.05 level; different capital letters in the same column represented ex-

tremely significant differences at 0.01 level
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Table 6 Comparison of the costs of different treatments

s es A FERT A
Treatment code Cost// 7T/m’ Relative cost// %
CK 379 100

T, 321 84.7
T, 267 70.4
T, 135 35.6
T, 181 47.8
T, 227 59.9
T, 280 73.9
T, 333 87.9
T, 150 39.6
T, 193 50.9
Ty 236 62.3
T, 286 75.5
T, 336 88.7
T 264 69.7
T, 261 68.9
T 318 83.9

B B4t S A 5 %) i Al S 3 o LA AL 3, %
WFTLE SRS Ab B T, (A < 5558 5 A = 40% :40% :20% )
FUT, (G5 B R AT = 40% :40% :20% ) B FRAL P A
[ o % 8 0 ) R ik 2 ARG b 1 R AR R T
F1 SRR R AR O S RO R TR, TR A
A A B A BOR AT T B, XA T A A i
TR IRAS R A ) R
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