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Effects of Industrial Seedling Substrates on Germination and Growth of Tomato

LU Hong-xia' , WANG Guang-feng’ , SUN Li-li' | XU Zhi-hao’* et al (1. Zhejiang AMP Incorporation, Hangzhou, Zhejiang 310053 ;
2. Agricultural Science and Technology Co. , Ltd of Zhejiang AMP Incorporation, Hangzhou, Zhejiang 310015; 3. Institute of Vegetable,
Zhejiang Academy of Agricultural Sciences, Hangzhou, Zhejiang 310021)

Abstract
and perlite as raw materials, three kinds of raw materials were mixed in different proportion into seven kinds of substrate. Kangcheng substrate

[ Objective | To screen out special tomato seedling substrates with high effect and low cost. [ Methods ] Taking coconut chaff, peat

was taken as the control group (CK) , and the influence of different formula of substrate on tomato seedling growth was studied. [ Results] The
physiological conditions of tomatoes cultivated by substrate formula 4:5:1, 3:6, 2:7: 1 for coconut chaff, peat and perlite, and the formula 9
: 1 for peat and perlite respectively were excellent. [ Conclusion] Effects of substrate formula 4:5:1, 3:6, 2:7:1 for coconut chaff, peat and
petlite, and the formula 9: 1 for peat and perlite are better, and they are preferred in tomato seedling for cultivating special organic substrate of

tomato.

Key words Substrate; Formula; Tomato; Culture of seedling
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Table 1 Percentage of the composition of different substrates in vol-

ume(V/V)

i | A Jer Biks
Treatment Coconut chaff Peat Perlite
A 7 2 1

B 6 3 1

C 5 4 1

D 4 5 1

E 3 6 1

F 2 7 1

G 9 0 1

H 0 9 1
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Fig.1 The effect of different substrates on the germination rate

of tomato
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Fig.2 The effect of different substrates on hypocotyl length of

tomato seedlings
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Fig.3 The effect of different substrates on the leaf area of the

first uphylla of tomato seedlings
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Table 2 The effect of different substrates on the plant height, width,

ratio of height to width and stem diameter of tomato seedlings

ISl e MRl [EpREd eyl
Treat-  Plant height ~ Plant width  Ratio of height ~ Steam diameter
ment cm cm to width mm

A 8.40 £0.09ab 14.60 +£0.53bc 0.575 £0.02¢  2.37 +0.12d
B 8.94 +£0.23ab 15.10 £0.54b  0.592 +£0.10b  2.57 +0.09bcd
C 9.20 £0.17ab 14.71 £0.71bc 0.625 +0.08a  2.65 £0.09abc
D 9.31+0.42a 15.52 +0.34ab 0.600 £0.05b  2.60 +0.05abcd
E 9.50 £0.72a 15.50 £0.44ab 0.613 £0.06ab  2.65 +£0.06abc
F 9.31 £0.21a 15.71 £0.61ab 0.593 £0.03b  2.74 +0.08ab
G 7.71 £0.02b 13.64 £0.12¢  0.565 +0.12¢  2.45 £0.02cd
H 9.80 +0.53a 15.35+0.62ab 0.638 £0.10a  2.69 +0.06ab
CK 9.64 £0.43a 16.40 £0.52a 0.588 +0.08bc  2.81 +0.07a

TE : [RIFIEHE G A F/ING SR FOR A B ] 22 5 . 35 (P <0.05)
Notes : Different small letters in the same column indicate significant differ-
ence among treatments( P <0.05).
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Table 3 The effect of different substrates on the fresh weight and dry weight of tomato seedlings

o SR WHPE WEWTE  WFRTE [ AR
Treatment F'resh weight of 'Dry weight of Dry weight of Dry weight of Root—s:hoot S(::edhng
single plant /g single plant // mg aboveground // mg underground // mg ratio index

A 1.54 £0.11d 88.3 £3.10e 74.4 £2.62d 13.9 +1.08d 0.186 8 £0.005¢ 0.019 0 £0.001¢
B 1.74 £0.07cd 98.5 +10.21d 83.9 £3.50c 14.6 £2.21c 0.173 8 £0.009¢cd 0.020 0 £0.001b
C 1.77 £0.07c 100.6 £6.20c 86.9 +2.40bc 13.8 £1.20d 0.158 4 +£0.004e 0.018 8 +0.002¢
D 1.80 £0.03¢ 103.6 £4.30c 88.7 £5.30b 14.9 +4.02b 0.167 8 £0.005d 0.020 3 +0.001b
E 2.00 £0.10a 116.0 £12.41b 100. 8 +3.50a 15.2 £3.30b 0.150 6 £0.006ef 0.020 7 £0.001b
F 1.90 +£0.05b 110.5 £8.50¢ 88.0 +3.40b 22.5+2.40a 0.256 0 £0.004a 0.031 5+0.001a
G 1.42 +0.08d 79.3 +2.30f 64.8 +1.0le 14.5 +3.41c 0.223 8 +0.007b 0.020 3 +0.001b
H 1.98 +0.03a 119.1 £9.40a 96.5 +2.30ab 22.6 £2.30a 0.234 3 +0.007ab 0.031 2 +£0.001a
CK 1.93 +0.11b 115.2 £12.10b 102.3 £5.20a 13.0 +1.30d 0.126 7 £0.008f 0.018 0 d

T [RFV R AN )/ NG PR R b B 22 5 B35 (P <0.05) .

Notes ; Different small letters in the same column indicate significant difference( P <0.05) among treatments.

2.6 AELERIES pH #1 ECHEZWUBER ML 4 oL
A LB R, CK /Y pH B, 5. 00, AR AR ; 231
G 19 pH Fck, g 7. 17 ; Hoflab A AL BT pH 76 6. 96 ~ 7. 13,
S i — B S SR pH A ek, CK [ pH
HERIRTAY 5.00 EFLEI 5. 52 (kR 20 ), BIEER S 30 d X
A TR, 25,35, FiliE e, HALAL BERBE T pH 4CHE
FITTA BT R B, 276 7.00 LR 5 9 HARRNS 20 d FEEFP S
30 d 9 pH 22K, R ZAH22 0. 10 DAL, R S ATLLR
i TERERIRT, CK /9 EC {E w5, 0 1. 16 mS/em, HoAl L4k
HTE 0.37 ~0.50 mS/cm, RIS, 2 FEFUAL B i 23 8
HFRE, 015 ~0.31 mS/cm,
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Table 4 The dynamical changes in pH values of different substrates

£5 FELLEHER EC HEUIE
Table 5 The dynamical changes in EC(mS/cm) of different substrates

mS/cm

Ab 3 FEFI P 20 d FERIAE 30 d
Treatment Before sowing 20 days after sowing 30 days after sowing
A 0.47 0.26 0.23

B 0.47 0.23 0.19

C 0.50 0.24 0.21

D 0.45 0.23 0.24

E 0.50 0.25 0.15

F 0.45 0.23 0.18

G 0.37 0.25 0.22

H 0.37 0.25 0.23

CK 1.16 0.34 0.31

2.7 FREEREMNFSSEBR  hik 6 nlm, ki

s BRI RIS 20 d EFIE 30 d Bl IR e i/, 437.60 me/L, H N K && /1%, {8
irealmem Befu;e. ]S(l)wmg 20 days;f;elr sowing 30 days;f;(;r sowing P i B K F 62,00 myL,Jﬁﬂ%ﬁlé\%ﬁai%% ’
B 7.08 6.84 6.94 ﬂ‘j 897.40 mg/L,@E P E"Jﬁ%ﬁ%'f&,l\l *u K Eg/ﬁ\ﬁlﬂ‘;‘i%;/}%
c 7.13 6.87 6.87 DAL TR B AR MBERE SR R L 2 )
D 7.06 6.94 6.87 2.8 ARERSCEMERMASH 5P IR PR
. - o o s 4y 260 J6/m’ | HE U8B Ny 540 T/’ B B K
. . - - 330 6/ FeAi A SO AL, AL LK
H 6.96 6.72 6.81 50 mm, F HiK 22 mm, E®E 50 mm, £ 5C K FH K 68 mL,
CK 5.00 5.52 5.35 1 m® [ 56 BT 2 45293 4% 1 7 bk 1l 55 FISOFL 7T #4200 8%
F6 Rk EERBERNNPKEE

Table 6 N,P and K contents in different substrate materials mg/L
A N , . Mt
Substrate Total content of nutrients
HilE Coconut chaff 58.00 +1.02¢ 62.00 £1.28a 317.60 +3.69¢ 437.60 +2.85¢
ek Peat 115.00 £2.03b 49.40 +0.98b 365.00 £5.12b 529.40 £5.15b
FERFL T Kangcheng substrate 135.00 £2.52a 29.40 £1.03¢ 733.00 £5.08a 897.40 +£6.39a

TE : [RISVEE 5 AN RN TR R AR B R 22 5 {25 (P <0.05)

Notes ; Different small letters in the same column indicate significant difference( P <0.05) among treatments.
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Table 7 The cost for formula of different substrates JG

1 TR B L BUA

3 .
Ak I m %EEBEZIS Cost for 10 000 plants of
Treatment Cost for 1 m” substrate seedling substrate

A 323 219

B 351 238

C 379 257

D 407 276

E 435 295

F 463 315

G 267 182

H 519 353
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