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Relationship between N, P and K application and the growth of
tomato seedling sowed in the sawdust-rich substrates

SUN Zhi-qiang, LI Sheng-li, ZHANG Yan-ling
(College of Forestry and Horticulture , Henan Agric. Univ., Zhengzhou 450002, China)

Abstract : The relationship between N, P and K application and the growth of tomato seedling sowed in the sub-
strates with V (sawdust) : V (vermiculate) : V (fly-ash) = 6:2:2 was studied. The results showed that the
growth of tomato seedling were greatly affected by N, P and N x P. Within the test levels, all the growth pa-
rameters of tomato seedling increased linearly with the increased application of N and P. The maximum values
of these parameters were obtained at CO(NH, ),(2.4 kg'm™*) + [ Ca(H,POy), * H,0 + CaSO,-H,0] (29.5
kg'm™3). N x P also promoted the growth of tomato seedling, but the effects of P on tomato seedling growth
were based on the level of N application. At low N level, P weakened the growth of tomato seedlings, while at
high N level, P promoted the seedlings growth. K had no significant effects on tomato seedlings growth and the
partial regression coefficients between them were insignificance. So in this substrates, complete nutrients can

be substituted by N and P nutnents.
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Tab. 1 Linear code and treatment level of
fertilizer experiment

o/(kgrm~?)
L=} UM
W5 BT Ca(H,P0,), H,0
number linear code CO(NH,), + CaS0s - HoO K,S04
- Hy
1 -1.682 0.4 2.5 0.4
2 -1.000 0.8 8.0 0.8
3 0 1.4 24.0 1.4
4 1.000 2.0 24.0 2.0
5 1.682 2.4 29.5 2.4
2 HZRG5HM
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Tab. 2 The physical and chemical character of single and mixed substrates
L5 AT buk BILBE /(oS MEFA w(&N  w(ERE w(H R w(f#s w(R#kE
substrate density total porosity pH ) el CEC 1ol N)  available P) available K)  exchangeable Ca) exchangeable Mg)
/gm3) /% Smerg™) /% /(mgkg™')  /(mgkg™')  /(mgrkg™')  /(mgekg™!)
B3R sawdust 0.19 78.3 6.6 0.43 0.64 1.02 15.09 1899 9 900 962
JEIK fly-ash 0.56 436 72 093 0.56 0.03 21.18 215 10 260 158
Y£A vermiculate 0.47 1.2 6.5 0.20 0.27 0.01 3.00 211 2610 1200
B A B A substrates 0.35 71.3 6.4 0.54 0.57 0.30 16.78 222 9 090 566
£3 FELEEER IS IEBRHHHEREK
Tab. 3 The vegetative growth of tomato seedlings at 35 d of different treatment
RS EH E-¥ ;| BRE FTHRE MER OHEEIER
. X X X .
experiment stem stem fresh mass  dry mass leaf area  good seedling
number () (P) (K) height/cm  diameter/mm /(g #") /(mg-#k"!) /(em® 7 1) index")
1 1.000 1.000 1.000 6.09 2.30 2.03 186.2 11.15 7.023
2 1.000 1.000 - 1.000 5.64 2.30 2.00 186.0 11.14 7.585
3 1.000 -1.000 1.000 4.94 1.92 1.33 125.0 10.23 4.858
4 1.000 -1.000 -1.000 4.66 1.88 1.38 133.2 10.30 5.374
5 -1.000 1.000 1.000 3.86 1.45 0.69 64.8 9.33 2.434
6 -1.000 1.000 -1.000 3.35 1.57 0.75 72.4 9.45 3.393
7 -1.000 -1.000 1.000 3.75 1.70 0.73 71.2 9.40 3.228
8 -1.000 -1.000 -1.000 3.51 1.48 0.61 60.0 9.26 2.530
9 1.682 0 0 6.08 2.20 2.01 184.8 11.10 6.687
10 -1.682 0 0 3.01 1.51 0.47 41.2 8.98 2.067
11 0 1.682 0 4.64 2.04 1.28 126.6 10.29 5.566
12 0 -1.682 0 5.48 1.87 1.23 121.6 10.18 4.149
13 0 0 1.682 4.81 2.03 1.35 131.2 10.35 5.537
14 0 0 -1.682 4.76 1.96 1.33 129.8 10.30 5.345
15 0 0 0 4.86 1.92 1.35 130.2 10.31 5.144
16 0 0 0 4.78 1.86 1.29 124.8 10.25 4.856
17 0 0 0 4.96 1.97 1.38 133.4 10.33 5.289
18 0 0 0 4.39 1.79 1.21 117.4 10.16 4.787
19 0 0 0 4.44 1.83 1.17 109.2 10.00 4.501
20 0 0 0 4.68 1.88 1.29 121.6 10.15 4.885
DEdid= (EH/EFH) x kT RE
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2.1 BEmYEESEEMANXE
FMSEERMABTIEAER N TRAEL:
Y, = 4.696 + 0.880X, + 0.049X%, + 0.145X; -
0.119X,% + 0.063X,> - 0.034X;* + 0.273X, X, -
0.003X,X;+0.055X,X;. (1)
TR FREEABREZEKTE, RBUEERA
BE. WHEEARRGHIT F UK, ER2BRAN—K
MEESN, HMMHABE. WAAEZRERF, 42
EMEFMSEEBNETERR, 72155970 B A b
BE5RALEHARERBELXE.
2.2 EmMHEEH.HERMTRESAHIHNXER
EHE5RABERAER N TRAL:
Y, = 1.879 + 0.246X; + 0.069X%, + 0.019X; -
0.031X,> + 0.004X3 + 0.018X;2 + 0.120X, X, -
0.008X,X; —0.048X,X;. (2)
MHERSARNEREFNTRAN:
Y; = 10.205 + 0.658X; + 0.173X, + 0.006X; -
0.090X,> - 0.037X;? + 0.011X5%> + 0.210X. X, -
0.015X,X;-0.018X,X;. (3)
YHTHESEARHFEHAER N TXAR:
Y, = 123.095 + 44.191X, + 9.403X, - 0.150X; —
5.599X,%2 - 1.675X,> + 0.588X3*> + 13.500XX, —
1.450X, X5 — 1.300X,X;. (4)
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BIEMERX, BURMEXRRNE. SR AR RISEE
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FERIIE IS0, 76 — & S P 5T L4k 5238 fn it
HE. ABE/ENYEHZEH MTRELEBFEEN
SRR, (B ST 4 AR K W 2 e B F A A KR (AR Bl
1.2). R, BX 4 Em HEAMTRER I
HIVER FEBEE HE M N, Z2H M ERMTRE
B MESEUKET, = & W bE B0t A 2 r 3
ST i, BLXE T BE ok T M A &
HEAEH B AERGEN 1.682 BF (IR E 2.4
kg m™ >, i BEERES 29.5 kg'm ™).
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Fig. 1 The effects of N x P on seedlings stem diameter

Ys = 1.285 + 0.480X; + 0.110X, + 0.005X; -
0.033X,> - 0.028X,> + 0.002X;> + 0.153X, X, -
0.010X; X5 -0.013X,X;. (5)
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Fig. 2 The effects of N x P on the seedlings dry mass
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Fig. 3 The effects of N x P on seedilngs fresh mass

2.4 BSHEHLBEEBERSERBERNXR

BN EHEE RS ARERAEROTXR
=
Yo = 4.923 + 1.540X; + 0.501X, - 0.074X; -
0.260X,%2 - 0.090X,> + 0.116X3> + 0.540X,X, -
0.101X;X; - 0.212X,X;. (6)
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Fig. 4 The effiects of Nx P on the good seedlings index
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