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Effect of chemical fertilizer dose on nutrient absorption and utilization of
tomato cultured in organic substrate

LI Jian—Yongl, GAO Jun-J ie3, XU Shou-Gu04, SHI Xiu—Zhu4, YU Xian-Chang2

(1. Jinan Entry-Exit Inspection and Quarantine Bureau, Jinan 250014, China; 2. Institute of Vegetables and Flowers, Chinese
Academy of Agricultural Sciences, Beijing 100081, China; 3. Tai’an Municipal Bureau of Agriculture, Tai’an 271000, China;
4. Taishan Vocational Technology Institute, Tai’an 271000, China)

Abstract Tomato was cultured in an organic substrate with two parts vermiculite and one part sheep manure. The effects of differ-
ent chemical fertilizer application doses on N, P and K absorption and utilization of tomato were investigated under solar greenhouse
conditions. Based on the results, N, P and K absorption and yield of tomato were enhanced by proper fertilizer application. The
amount of N, P and K absorbed increased with the increasing chemical fertilizer dose. Also the utilization rate of N and K in organic
substrate decreased with increasing fertilizer dose. However, the utilization rate of P increased with increasing of fertilizer dose. Fur-
thermore, transformation of slow-releasing nutrients to available nutrient improved by proper fertilizer application. Under the organic
cultivation, producing 1 000 kg tomato required 2.540 kg N, 0.751 kg P, 4.347 kg K. The calculation method of optimal chemical
fertilizer dose under organic substrate culture was advanced in the study. The calculation formula was: chemical fertilizer dose = (1.5
times fertilizer dose needed for target yield — available nutrient content in organic substrate)/chemical fertilizer nutrient uptake ratio.
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Table 1  Effects of different fertilizer application doses on fruit yield and N, P and K contents in leaves, fruits,
stems and roots of tomato cultured in organic substrate

Leaf Fruit Root Stem
[gkg ™' (DW))] [e'kg™ (DW)] [ekg ™' (DW)] [e'kg™ (DW)] Fruit yield
Treatment Ke-667m2
N P K N P K N P K N P gk (kg667m™)

T1 1.28bAB 0.50bB 1.85bcA 2.29bB 0.56abAB 3.42cB 8.71bcB 3.20bB 11.16aAB 7.56bA 2.75bB  26.50abA 7 715.3bBc
T2 1.30bAB 0.51bB 2.05abA 2.97aA 0.58aA 3.56bAB 9.17bAB 4.28aA 11.50aA  8.90aA 3.64aA  27.50aA 8 853.9aA
T3 1.38aA  0.69aA 2.14aA 2.51aA 0.57aAB 3.72Aa 10.4laA  4.55aA 11.00aAB 9.05aA 3.29aAB 27.50abA 8 630.0aA
T4 1.22bB  0.45bB 1.76cA  2.06bB 0.54bB 3.42cB 8.06cB  2.68¢cC 9.85bB  7.50bA 2.54bB  25.00bA 7 053.1cC

Tl: =( - ) ; T2: =(1.5 -
) ; T3: =2 - ) ; T4:
(P<0.01) (P<0.05), T1: Chemical fertilizer dose = (fertilizer dose needed

for target yield — available nutrient content in organic substrate)/chemical fertilizer nutrient uptake ratio. T2: Chemical fertilizer dose=(1.5 times
fertilizer dose needed for target yield — available nutrient content in organic substrate)/chemical fertilizer nutrient uptake ratio. T3: Chemical fertilizer
dose=(2 times fertilizer dose needed for target yield — available nutrient content in organic substrate)/chemical fertilizer nutrient uptake ratio. T4: No
inorganic fertilizer. Different capital and small letters in the same column indicated significant difference at 0.01 and 0.05 levels. The same below.
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Table 2 Effects of different fertilizer application doses on nutrition uptake amount per unit yield and
nutrition uptake ratio of tomato fruit

Nutrient uptake amount [g-kg™' (fruit)]

Treatment N P K Nutrient uptake ratio (N - P - K)
Tl 2.317c¢C 0.679¢C 4.025¢C 1:0.293 ° 1.737
T2 2.540bB 0.751bB 4.347bB 1:0.296 ° 1.712
T3 2.706aA 0.846aA 4.621aA 1:0.313°1.708
3
T3 , 3
T2 s 1 000 kg , 37.43% 2.71% 30.54%,
2.54 ke, 82.09%
0.75kg( P05 1.72kg), 435kg( K,0 5.24 kg) 21.32% 140.90%
2.2.2 ,
2 ) ; (3
T2 2.3.2
1:0.296: 1.712 (N : P,Os : K,0=1 :
0.677 : 2.063) ( 4,
2.3 > )
2.3.1 ,
T4 , R
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Table 3 Changes of nutrient contents between pre- and post-cultivation in CK (T4) treatment

Item N P
Available N Available P Available K
Nutrient content in substrate before cultivation (g'kg™) 2.10aA  8.11aA  4.80aA 0.96aA 0.87aA 0.97aA
Nutrient content in substrate after cultivation (g'kg™) 1.48bB  6.94bB  2.10 0.76bB 0.48bB 0.54bB

Nutrient utilization rate (%) 37.43 2.71 30.54 82.09 21.32 140.90
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Table 4 Effects of different fertilizer application doses on
utilization rates of nutrition in organic substrate and
chemical fertilizer %
Organic substrate Chemical fertilizer
2.4.2
Treatment N P K N K
T1 28.90bB 3.32cA 43.76bB 13.72bB = 24.76bAB ’
T2 26.53cB  4.22bA 40.16bB 16.42aA  27.69aA 6 >
T3 21.27dC 4.63aA 33.03¢cC 11.81cC  19.58cB ’
T4 37.43aA 2.71dB 50.48aA — —
; (T4) ;
b b
b
R T2
2.3.3
(T4),
: 3 g
(4 4 .
T2 , T3 , ’
> [11-13]
b
2.4
[5]
2.4.1 ’
5 B >
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( ) ) ’
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Table 5 Effects of different fertilizer application doses on ’
available nutrition contents in organic substrate before
and after cultivation g'kg”' (DW)
After cultivation Before cultivation
(6 T2
Treatment N P K N P K ’
T1 1.50bB 0.81bA  0.69bB 2.19 1.16 2.17
T2 1.93aA  0.86aA  0.77aA  3.64 1.16 3.62 1.04 1.04 0.92 ’
T3 1.89aA 0.85abA 0.80aA  5.10 1.16 4.79 (T4) 0.57
T4 071cC 054cB  0.62bC 108 116  1.09 0.40 0.45
*6 ARUEEAEXNERFEYLFESEELFDEUREMERFN
Table 6 Effects of different fertilizer application doses on transformation from slow-releasing nutrients
to available nutrient in substrates
Releasing amount of N, P, K in substrates [g-kg” (DW)] Releasing ratio of N, P, K in substrate
Treatment N P K N P K
T1 0.85aA 0.78aA 0.27aA 0.79aA 0.68aA 0.54aA
T2 1.12bB 1.21bB 0.35bB 1.04bB 1.04bB 0.92bB
T3 1.08bB 1.20bB 0.32aA 1.00bB 1.03bB 0.63aA
T4 0.62¢C 0.47cC 0.23cC 0.57¢C 0.40cC 0.45¢C
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