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Effects of substrates with different components
on plug seedlingsof tomato

LI Jing, YU Ji-hua, XIE Jian-ming, FENG Zhi

(College of Agronomy ,Gansu Agricultural University s Lanzhou,Gansu 730070, China)

Abstract: [Objective] A comprehensive analysis on the physicochemical properties of different sub-
strates analyzed the growth and physiological parameters of tomato seedlings to screen the most suitable
substrate for hole tray seeding. [Method) Using the decomposed corn stalks,cow dung,peat,and vermicu-
lite as raw materials,6 kinds of substrates with different proportions of componets were used to cultivate
tomato (L ycopersicon esculentum Mill) plug seedlings with a 60 d period. In different stages of seedlings, the
growth, physiological indexes and the physical and chemical properties of substrates were measured. Grey
correlation method was used to do comprehensive analysis. [Result] The results showed that substrates
with different proportions of componets on tomato seedlings growth and physiological indices were signifi-
cantly different from each other. T5 (cattle : straw : peat ! vermiculite=5 3 13 2 : 2,by volume)in the
physical and chemical properties of the substrate was the best with a density of 0. 389 g/cm?®,a total porosi-
ty of 75.837% ,a pH of 7. 32,and a EC of 2. 06 mS/cm. At the end of test on seedlings, plant height, plant

dry weight, seedling index, root activity, water soluble sugar and soluble protein of the tomato seedlings
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were significantly higher than other treatments.,but equivalent to the control group (peat : vermiculite=

2+ 1,volume ratio). [Conclusion] The treatment that blended substratewith corn straws,cow dung, peat,

and vermiculite(by a volume ratio of 5 ¢ 1 ¢ 2 ¢ 2)can reach the level of control group while reducing the a-

mount of peat by 46.7%.

Key words: plug seedling;substrates;tomato;peat;gray correlation method
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Table 1 Physical and chemical characters of substrates material
Ji Rk . . i /) : B/ ) 3 .
s E/ G en g IV SRR . e/
Substrates a ater-
) Bulk density  Total porosity eratt CrHOmE  AFP/WRP P (mS+em )
material porosity porosity
4% Cattle manure 0.34 ¢ 64.74 d 13.93 b 50.81 b 0.27 ¢ 8.15b 3.65b
5 T Straw 0.12d 70.79 b 14.34 b 56.45 a 0.25 ¢ 8.58 a 3.96 a
HiR Peat 0.43 a 74.61 a 22.80 a 51.81 b 0.44 b 6.07 d 0.35 ¢
1% 4 Vermiculite 0.40 b 65.77 ¢ 22.07 a 43.70 ¢ 0.51 a 7.18 ¢ 0.07 d
A S . )
2RuA 0. 1~0. 8t13 60~90L1415] 15~30 40~70 0.25~0. 67014161 5.8~7.0 0.5~3.0
Ideal range
e« (6] 5 B 5 AR AN R) 5 R 3RO 22 5 1 3 (P<<0. 05) , TR A .
Note: Values within each column followed by the different letters show significant difference(P<Z0. 05). The same as below.
2.2 AEMIEERNEBAEREFSESE R 2,
ANTR)C b 5 o ) BRARAE BT K 57 4 B e 1) DU S 45
2 AEAMEERMEUEREFSEE
Table 2 Physical and chemical characters of different substrates formula and element contents
wE/ BALE \ . \ < N/
BRLOBABC amy kB Y e/ EN O axs s
BR  (geemh)  B/% Acration  Water-holding < < FE H  ms- € KD Uy (gekg
Substrate Bulk Total - ) . € AFP/WRP P -~ Total g g} g* kg
. . porosity porosity cm™ ) . Potassium Phosphorus
density porosity nitrogen
T1 0.372 b 62. 806 ¢ 7.567 b 55.239 ¢ 0.137 b 7.42 bc 4.29 a 11. 395 a 14.02 d 5.36 a
T2 0.348 cd 63. 640 ¢ 6.053 ¢ 57.587 be 0.105d 7.48 ab 3.56 b 11. 059 a 18.70 a 5.22 a
T3 0. 360 bc 62.559 ¢ 5.740 ¢ 56. 818 be 0.101d 7.36 cd 4.47 a 8.010 ¢ 15.92 be 4.40 b
T4 0.374 b 71.476 b 12. 486 a 58.990 b 0.212 a 7.53a 2.12¢ 8.899 be 14.95 cd 5.02 ab
T5 0.389 a 75.837 a 8.277 b 67.560 a 0.123 be 7.32d 2.06 ¢ 9.635 b 16.05 b 5.05 ab
CK 0.395 a 73.117 b 7.504 b 65.613 a 0.114 cd 7.00 e 0.90 d 6.922 d 9.62 e 2.04 ¢
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Effects of different substrate formula on growth of tomato seedlings
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Table 3

Effects of different substrate formulas on fresh,dry weight,root/shoot and healthy index of tomato seedling

b, 1 R i o/ Hb 1 H 5 i T R T/ iR B A R ViNE iR
T Hl‘%iﬁiﬁﬁm g i ‘%IJFFEm/g b T AREE B /g ML T B /g SBRT R W M 18 B
Shoot fresh Shoot dry Root fresh Root dry ) Healthy
Substrate . . . . Dry weight Root/Shoot .
weight weight weight weight index
T1 1.112 ¢ 0.092 b 0.039 ¢ 0.008 b 0. 100 bc 0.091 b 0.012 ¢
T2 1.563 a 0.152 a 0.070 ab 0.016 a 0.168 a 0.102 b 0.021 ab
T3 1. 268 be 0.114 b 0. 053 bc 0.010 b 0.124 b 0.084 b 0.013 be
T4 0.636 d 0.052 ¢ 0.034 ¢ 0.009 b 0.061 ¢ 0.182 a 0.013 be
TS 1. 470 ab 0.155 a 0.079 a 0.021 a 0.176 a 0.136 b 0.026 a
CK 0.710 d 0. 083 bce 0.062 ab 0.020 a 0.103 b 0.237 a 0.027 a
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Table 4  Effects of different substrate formula on physiological parameters of tomato seedling

AR/

TR A/

gk (ath)/

I <mg’#irﬁj?£ o (meee D (me - ) (lfi a'/> <1§i b'/> (me - &) %iﬁg%gl\%i/
Substrate Root activity Watiz;i)rluble Wa;eri:;l;ble Chlorphyll a Chlorphyll b Clzl;ip:)y“ Carotenoid
T1 246.38 d 10.49 ¢ 2.47 a 0. 439 be 0. 146 be 0. 585 be 0.088 ab
T2 406. 31 cd 11.22 ¢ 2.57 a 0.431 bed 0. 141 be 0.572 be 0. 090 ab
T3 620. 26 ab 16. 48 be 2.58 a 0.394 cd 0.131 ¢ 0.525 ¢ 0.083 b
T4 499. 29 be 18. 46 bc 2.54 a 0.334d 0.119 ¢ 0.453 ¢ 0. 066 ¢
T5 691.58 ab 22.68 ab 2.66 a 0.513 ab 0.176 ab 0. 689 ab 0.096 ab
CK 791.31 a 29.21 a 2.54 a 0.541 a 0.201 a 0.742 a 0.101 a
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U #ET T E NI X, =X, (b)/X (k)

Ch=1,2, =+, 1O o H i 256 1) TC &k 40 4 b 3 =X
H 96/ X (k) X 14 A T8 AR AR U AT JC i 4 Ak Ak 3
Je ARA TR AG T RN LIS 45 A S 2 5 4b B
(B DGR R B, PR A DC I B o =0, B 4%
TR IR @ B . rek =0. 751, 7, = 0. 708, r, =
0.730,7;=0.621,7r,=0.670,r; =0. 757, | 3 B i
HET R s >rex > > > >, IR B & 3L 5
Kt B HE R A T5>CK>T2>T1>T4>T3,nf
TS5 fele XK Z
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Table 5 Index for seledion and the construction of the reference treatment
. . Mo 1R 1B i R
HiHTR /% R/ EYill - o - -
Y HHCE/ G R em fil/em WEFCRt/e  TRRt/e  WRR/e  TRR/e
Rate of Plant Stem N
Substrate ) . Shoot fresh Shoot dry Root fresh Root dry
emergence height diameter . . . .
weight weight weight weight
CK 93.6 11.53 0. 254 0.710 0.083 0.062 0.020
T1 85.2 12.21 0.267 1.112 0.092 0.039 0.008
T2 87.2 14. 32 0. 309 1.563 0.152 0.070 0.016
T3 83.6 13.52 0. 286 1. 268 0.114 0.053 0.010
T4 92.8 8.68 0.222 0.636 0.052 0.034 0. 009
T5 96.0 14.72 0.292 1.470 0. 155 0.079 0.021
T 96.0 14.72 0. 309 1.563 0. 155 0.079 0.021
" CIR-2cT 70 AR/

A bk AL 45 . LR BB g gz

[ - MR L (mg+g b (mg+g 1 - .

Substrate THUL /g Healthy Root/Shoot water soluble water soluble (mg-g ) (mg-g O

T dry weight index o ‘ ) ‘ o Chlorphyll a Chlorphyll b
suger protein

CK 0.103 0.027 0.237 29.21 2.54 0.541 0.201
T1 0.100 0.012 0.091 10. 49 2.47 0.439 0.146
T2 0.168 0.021 0.102 11. 22 2.57 0.431 0. 141
T3 0.124 0.013 0.084 16. 48 2.58 0. 394 0.131
T4 0.061 0.013 0.182 18. 46 2.54 0.334 0.119
T5 0.176 0.028 0.136 22.68 2.66 0.513 0.176
T 0.176 0.028 0.136 29. 21 2.66 0. 541 0.201
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