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Path Analysis of Substrate Physicochemical Properties and
Tomato Plug-seedlings Index
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( Horticultural College Qingdao Agricultural University Qingdao 266109 China)

Abstract: In this paper taking peat perlite and vermiculite as the basic experimental material established dif-
ferent physicochemical properties of compound substrate through the way of different proportion of basic materials.
Applied regression analysis and path analysis to study the indicator of substrate physicochemical properties on toma—
to plug—seedlings in order to achieve the standardization of substrate physicochemical properties and screen sub-
strate formula of tomato seedlings production. The result indicated that peat: perlite: vermiculite =6:4: 1( V/V) was
best for tomato plug seedlings( Physicochemical properties as follows: Bulk density was 0. 113 g/cm’ total porosity
was 64.65% airilled porosity was 40.22% container capacity was 24.44% pH-value was 6. 19 EC-value was
0.76 mS/cm available nitrogen content was 386.9 mg/kg available phosphorus content was 211.5 mg/kg availa—
ble potassium content was 826.5 mg/kg) . Through the comparison of seedling morphological index and quality in—
dex we found that tomato seedling cultivated with peat: perlite: vermiculite =6:4:1 was significant higher than oth-
er substrate formula on stem diameter and strong plug-seedlings index( G-Value root-shoot ratio sound seedlings in—
dex) . Regression and path analysis showed that direct path coefficient positive and negative effects were different a—
mong substrate physicochemical properties and tomato strong plug-seedlings index. Bulk density was the main physi—
cal properties that influenced tomato strong plug-seedlings index in the production of tomato seedling. When the sub—
strate physical property was in the optimum range. pH-value available nitrogen available phosphorus and available
potassium content were the main factors which effect tomato strong plug-seedlings index. In order to got the best

composite substrate formulation and cultivated strong and high-yield tomato seedlings in the preparation of sub—
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strate bulk density was the first consideration within a suitable range then adjusted pH value and available nutrient

content for the requirements of tomato plug-seedlings.

Key words: Tomato; Strong plug-seedlings index; Compound substrate; Physicochemical properties; Multiple re—
gression; Path analysis
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( Lycopersicon esculentum Mill. )
Zhang
0. 303 g/cm’.
86. 1% 29.9% EC 1.43 mS/cm,
pH 6.79 o
) 5
0.48 g/cm’ . 70. 16%
16.80% 53.36% .pH 6.86.EC
2.82 mS/cm; 6
0.38 g/cm’ o
62% 18% 449% | pH
6.2.EC  2.57 mS/cm ; ! I
0.15 g/cm’ 73.8% - 1.1
28. 3% 45. 6% -pH  7.45.EC
1. 74 mS/cm o o
1o
1

Tab.1 Physical and chemical properties of basic substrate

/(g/cm?) 1% 1% 1% / (mS/em) /(mg/kg)  /(mglkg) /(mg/kg)
Substrate Bulk Total Airilled  Water retention pH B Available ~ Available  Available
density porosity porosity porosity nitrogen  phosphorus  potassium
Peat 0.183 67.81 22.17 45.64 6.09 0.87 754.8 447.90 2269.5
Perlite 0.080 63.15 34.13 29.02 8.32 0.61 21.3 2.02 115.5
Vermiculite 0.181 65.22 0.35 64.87 7.59 0.60 13.6 3.32 103.9
2
Tab.2 Different substrate formula
Treatment T1 T2 T3 T4 TS T6 T7 T8 T9
Peat 4 4 6 6 8 8 8
Perlite 2 3 3 2 3 4
Vermiculite 2 3 3 1 2
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(X5) . (X,) . pH (X,) .EC (X{) . ( Sound seedlings index SSI) =(( / ) +(

(X5) (Xg) (Xo) o / )) x °

12 1.4
(V) (W) SPSS
) (W,) LSD Microsoft Excel o
? 2
( )
(W) (W,) 2.1
3 T4
(Ws) 0.189 g/m’
BD( glem’) = (W, - T6 0.133 g/m’,
W) /V, TP = (W, - W,) /V x 100; T8

AFP =( W, + W, = W) /Vx100%; WRP 66. 42% 5 7% o
(%) = - . pH EC T6 (T1 )
1:5 METTLER TOLEDO SevenEasy T6 T1

DDBJ350 s T6 o pH 6.0~6.4 EC
NN . 0.6 ~0.9 mS/em & "

. - B 50 ~ 500 mg/kg
1.3.2 10 ~ 100 mg/kg- 50 ~600 mg/kg
( ) ( )

. . T8 T3 0
3
Tab.3 Physical and chemical properties of different compound substrate

/( glent) /% . '/% /%. /( S/ em) /(mg/kg) /(mg/kg) /(mg/kg)

Treatment Bulk density Tota.l Au'—ﬁl.led Water rel'enllon pH EC Av'allable Available Avalla.ble
porosity porosity porosity nitrogen  phosphorus  potassium

Tl 0.170b  64.37abc  38.20ab 26.17bc 6. 18bc 0.77bc 400. 8ab 234. 1ab 836.2¢

T2 0.168b  64.8lab  29.33c¢ 35.48a 6.35a 0.73b 292.4d 185.2cd 763. 8e

T3 0.169b  62.92bc  29.85¢ 30.07ab 6.31ab 0.67d 274.8d 165.4d 754.4e

T4 0.189a  63.00bc  32.65bc 30. 35abe 6.2labc  0.79bc 411.2ab 236.5ab 888.5b

TS5 0.177b  62.09¢ 31.92¢ 30. 18abc 6.30ab 0.74c 350.2¢ 205.9bc 799.4d

T6 0.133d  64.65abc  40.22a 24.44c¢ 6. 19bc 0.76bc 386.9bc 211.5bc 826.5¢

T7 0.157¢  62.94bc  28.1lc 34.83a 6. 14cd 0.81ab 431.5a 254.0a 894.9b

T8 0.140d  66.42a 32.17¢ 34.24ab 6.02d 0.85a 441.4a 266.1a  1024.0a

: P <0.05 1
Note: Means in a column with different minuscule letters are significantly different at P <0.05; The same as Fig. 1.
2.2 TS 3.8
1 mm T6
. T4 T1 2.75 mm;
19.9 cm T2 40. 14% T3.T5 21.00 e¢m® TI
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Fig.1 Effects of different compound substrate on tomato plug-seedlings growth
2.3 (X) € (V) EC  (X,)
2.3.1 G G
(Y) G
Y, =-0.061 8 +0.001 71X, +0.000 791X, + o 4
0.000 518X, +0. 002 60X, — 0. 016 4X, +0.000 193X, — G 8.597 4
0.000 321)(8(132 =1 F=T71 428.46“) G G °
(X)) . (X,) . G
(X,) .pH (X,) .EC (X{) . (X;) . G 8.3659
(X) pH G °
4 G
Tab.4 Path analysis of physical and chemical properties of compound substrate on G-value
Indirect effects
Characters Direct effects X, —Y, X,—Y, X,—Y, X—Y, X—Y, X,—Y, X;—Y,
Bulk density( X,) 0.021 8 -0.4629 0.1530 0.094 3 0.449 5 -2.1040 1.5040
Total porosity( X,) 0.792 4 -0.012 7 0.0901 -0.1082 -0.3729 24811 -2.7756
Container capacity ( X,) 1.5807 0.002 1 0.0452 -0.0006 -0.2219  -0.7353 -0.7818
pH ( X5) 0.196 9 0.0104 -0.4357 -0.0049 0.449 7 -7.6371 7.0267
EC ( X,) -0.646 8 -0.015 1 0.4569 0.5422 -0.1369 4.5189 -4.4502
Available nitrogen ( X;) 8.594 7 -0.005 3 0.2287 -0.1352 -0.1749 -0.3401 -7.618 2

Available phosphorus ( Xj) -7.826 4 -0.004 2 0.281 0.1579 -0.176 7 -0.36738 8.3659
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2.3.2 (Y,) (X))
Y,=-7.13-  2.568 .
2.568X, +0.012 8X, +0.001 19X, +1.025 5X; + 5 N N N
0. 000 456X, +0.001 63X,( R =1 F =59 557.42*) pH .
(X5) (X3) pH
pH( X;) (X3) (Xq) (Y5) 2
:pH o
(X5) > (X;) > (Xg) >
(X5) > (X7); (X)) (Y3)
5
Tab.5 Path analysis of physical and chemical properties of compound substrate on root-shoot ratio
Indirect effects
Characters Direct effects X, —Y, X,— Y, X,—Y, X;— Y, X,—Y, X;—Y,
Bulk density( X,) -1.120 1 -0.2572 -0.0392 1.276 8 -0.1703 -0.262 4
Total porosity( X,) 0.440 3 0.654 4 0.0427 -1.4649 0.200 8 0.484 2
Airfilled porosity ( X;) 0.1352 0.3252 0.139 1 -0.663 0 0.218 2 0.2216
pH ( X5) 2.6641 -0.5368 -0.2421 -0.0336 -0.6181 -1.2258
Available nitrogen ( X;) 0.695 6 0.274 2 0.127 1 0.0424 -2.3673 1.3290
Available phosphorus ( Xj) 1.3653 0.2153 0.156 1 0.0219 -2.3919 0.677 1
2.3.3 SSI SSI (X)) > (X,) > (X,) .
(Y3) R*=0.999 8 6 SSI( Y,)
Y, = -3.75 -2.332X, +0. 644X, - 0. 566X, + 99. 98% 6
0.000 163X, + 0. 000 854X, + 0. 000 458X, ( R* =  SSI( Y;) .
0.999 8 F =774.14™) SSI
(X)) EC (X)) SSI( Y;) ( 6) pH SSI
SSI( Y5) 2.332  0.566 4.271 ( Py, = 2.482 7).
pH (X))  SSI(Y) (P, =1.8259) . (P, =0.633)
(Xg) -« (X)) (X;) SSI ; SSI
pH (X)) > o
6 (SSI)
Tab.6 Path analysis of physical and chemical properties of compound substrate on SSI
Indirect effects
Characters Direct effects X, —Y; Xs— Y, X—Y, X,— Y, Xy—Y, Xy—Y;
Bulk density( X,) -2.59 8 2.046 9 1.360 7 -0.1550 -0.3509 -0.769 8
pH ( X5) 4.2710 -1.2445 1.3613 -0.5625 -1.6393 -2.2999
EC ( Xy) -1.9580 1.8046 -2.969 5 0.3328 1.038 2 1.8953
Available nitrogen ( X;) 0.633 0 0.6357 -3.7951 -1.0295 1.777 3 2.0829
Available phosphorus ( Xj) 1.8259 0.4990 -3.8345 -1.1134 0.616 2 2.2139
Available potassium ( X,) 2.4827 0.8051 -3.9566 —1.49438 0.5311 1.628 3
3 T2.T7.T8
o pH
* . EC
0.1~0.8 g/m’
54% ~ 96% 15% ®
20% ~30% 10-1 EC ( <2.6 mS/cm) 6
N N o G SSI
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