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Effect of phosphorus fertilization on tomato phosporous nutrition
yield and soil enzyme activities
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Abstract Phosphorus P is one of the most important macronutrient elements for plant growth. High residual P in
greenhouse soils was frequently found because P is relatively insoluble and has a long residence time in the soil. In order
to find an optimal level of soil available phosphorus for tomato production a pot experiment was conducted to investigate
the effect of phosphorus P,0Os on tomato yield phosphorus partitioning in different organs of tomato dry matter accu-
mulation soil available P and enzyme activities. The results showed that with the increase of P application rate the con-
tent of available P in soil and P content in all organs of tomato significantly increased. The tomato yield signal fruit
weight and dry matter accumulation reached maximum when P,Os were 0.53 g/kg. The optimal content of soil available P
was 60—77 mg/kg for tomato production. Excessive P application >0.53 g/kg caused a high accumulated P in soil
and plant resulting in the salt toxicity low soil enzyme activities declined dry matter and low tomato yield.
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1
1.1
pH 7.8 13.2 g/kg N
0.61 g/kg N 56.6 mg/kg P,05 38.7
mg/kg K 104.5 mg/kg Lycopersicum
esculentum TS5
9 P,0s 0 0.04 0.20
0.36 0.53 0.85 1.51 2.49 g/kg 1 8
9
NO.3 g/kg K,0
0.3 g/kg 1:2
P,05 16.0%
N 46.0% K,0 50.0%
40 em x 25 ¢cm 12 kg
3
1
16 %—~23% 15~29C
4
1.2
3 105 °C 30
min 60 ~70 C NPK
10 cm
6
DDSJ-308A
6 f—
! 24 h NH; -N
’ 0.1 mol/L

14
mL/g
! 37°C 24 h
DPS 3.01
2
2.1
1
83.46 ¢ 27.33%
11.00~12.40 8 P,052.49 g/kg
12.40 /
5 41.22% 1
6 y =
737.89 + 932.99x — 984.73%% r 0.8999
0.474
g/kg 958.88 g/
1

Table 1 The effects of phosphorus level on tomato yield

Treatment Signal fruit wt Fruit number Yield

g No. /plant g/plant
1 65.51 c¢B 11.0 bA 721.0 cC
2 70.71 beB 11.6 abA 820.2 beBC
3 73.43 bB 11.6 abA 851.4 bBC
4 74.04 bAB 12.2 abA 902.4 abAB
5 83.42 aA 12.2 abA 1018.2 aA
6 71.68 beB 11.2 abA 804.8 beBC
7 67.60 beB 12.2 abA 819.0 beBC
8 64.89 cB 12.4 aA 804.6 beBC

1% 5%

Note Different capital and small letters mean significant among treat-

ments at 1% and 5% levels respectively. The same below.

2.2
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11.71%  9.52% 5 3
5 14.76% 19.31% 28.96%
4.65% 2.3
4.84% 5.21%
8
1
6 P,050.85
o/ke y=0.2334 +0.4508x - 0. 1388x
5 80.60% y=0.2156 + 0.5627x — 0. 1546x
65.83% 8 y=0.1597 + 0.3770x — 0.0679x>
80.08 % y:().1691+().2026x—().0154x2
y=0.1468 + 0.1757x — 0.0024x>
r 0.9721 0.9590 0.9813 0.9660
0.9957
2 g/plant
Table 2 The effects of phosphorus level on tomato dry matter accumulation and distribution
Treatments
Growth Stage Organs 1 2 3 4 5 6 7 8
R 1.3 1.4 2.3 2.4 2.1 1.8 1.7 1.7
SS SL 8.0 10.0 17.0 18.0 17.9 20.0 17.0 19.0
F J— J— J— J— J— J— J— J—
R 4.0 6.0 4.0 6.0 4.0 3.3 5.0 4.0
FS SL 39.0 45.0 49.0 57.0 50.4 61.0 49.0 52.0
F‘ J— J— J— J— J— J— J— J—
R 6.0 8.0 7.0 6.0 9.0 7.7 9.0 8.0
EHS SL 105.0 112.0 118.0 144.0 156.0 153.0 144.0 140.0
F 18.5 22.5 26.2 27.1 28.6 20.2 17.8 19.7
R 7.0 9.0 8.0 10.0 11.0 7.7 9.0 11.0
MHS SL 122.0 132.0 138.0 172.0 172.0 170.0 175.0 177.0
F 34.2 34.9 34.7 37.8 43.8 34.7 33.3 33.0
R 7.6 €D 9.7dCD  10.3 ¢dBC 12.3 bAB  14.7 aA 12.1 beBC  12. 7bAB  12.3 bAB
LHS SL 149.0 cB 169.3 bA 176.7 abA  184.3 aA 185.2 aA 178.9 abA  181.8 abA  178.0 abA
F 57.7 eE 65.6 dCD  68.1 cC 72.2 bB 81.5 aA 64.4 dD 65.5 dCD 64.4 dD
Note  R—Root SL—Stem and leaf F—Fruit SS—Seeding stage FS—Flowering stage EHS—Farly of the harvest season  MHS—Middle of the
harvest season LHS—Late of the harvest season. The same below.
1 y=0.3619 + 0.2559x — 0.0738x*

y=0.3300 +0.1059x — 0.019x*
y=0.3297 + 0.3226x — 0.0856x
r 0.9251 0.9574  0.9851
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Fig.2 The effects of phosphorus level on soil electric conductivity
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0.9976

0.9777 0.9880 0.9914 0.9861
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Fig.3 The effects of phosphorus level on soil available P

3
Table 3 The effects of phosphorus level on enzyme activities of soil

Soil enzymes Treatments SS FS EHS MHS LHS
1 15.78 aA 9.89 aA 19.10 aA 16.11 bB 10.39 bB
Urease 2 12.35 bB 8.78 bB 16.40 bB 15.92 dD 8.34 I
NH,-N mg/g 3 11.96 cC 8.04 cC 13.71 cC 15.99 ¢dCD 9.04 eE
4 11.74 dD 7.89 dD 12.20 dD 16.98 aA 10.11 ¢C
5 8.79 eE 5.72 oG 8.64 F 16.04 beBC 11.22 aA
6 8.56 {F 6.24 {F 8.73 {F 15.10 eE 9.28 dD
7 7.71 oG 6.47 eE 9.58 eE 8.62 {F 6.83 oG
8 5.94 hH 4.82 hH 6.20 oG 4.36 oG 6.26 hH
| 0.34 abcA 0.34 aA 0.36 aA 0.34 bAB 0.36 aA
Catalase 2 0.35 abA 0.30 abcABC 0.37 aA 0.31 ¢C 0.36 aA
0. Imol/L 3 0.36 aA 0.30 becABC 0.3 ¢CD 0.31 cC 0.35 bAB
KMnO, ml/g 4 0.34 abcA 0.32 abAB 0.33 bB 0.33 bB 0.34 ¢BC
5 0.35 abcA 0.30 beABC 0.3 ¢CD 0.34 bAB 0.32 eD
6 0.32 cAB 0.34 aA 0.31 ¢C 0.31 ¢C 0.33 dCD
7 0.33 beAB 0.27 c¢dBC 0.28 dD 0.35 aA 0.30 gE
8 0.29 dB 0.26 dC 0.27 eE 0.28 dD 0.30 fE
1 0.93 abAB 0.95 aA 1.15eD 1.14 dCD 1.16 deDE
Sucrase 2 0.91 bedABC 0.9cB 1.1 ¢gE 1.09 {E 1.19 ¢dCD
mg/g DW 3 0.87 eC 0.90 bcB 1.32 bB 1.12 eD 1.21 cbBC
4 0.94 aA 0.91 bB 1.24 ¢C 1.22 bB 1.24 bB
5 0.92 abcAB 0.9 beB 1.21 dC 1.17 ¢C 1.38 aA
6 0.91 cdBC 0.9 cB 1.55 aA 1.27 aA 1.14 eE
7 0.9 dBC 0.95 aA 1.13 {DE 1.21 bB 1.16 deDE
8 0.94 aA 0.91 bB 1.1 gE 1.21 bB 1.17 deCDE
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