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Chemical Fertilizer Management for Head Lettuce in the Northern Highland
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ABSTRACT

The research was conducted in order to evaluate the basic fertility status of the soils
in vegetable cultivated areas on the highland of northern Thailand and to find out the proper
chemical fertilizer management for vegetable cultivation. The studied sites were the Royal
Project Development Centre at Tung Loung (TL) and farmers’ fields in June-July 2005.
Simple soil test kit was used for soil quality study. The results indicated that the soils had pH
within the range of 4.4-7.2. The levels of organic matter content in those soils were high
(>2.5%) while the levels of available P and exchangeable K were high (>40 mgP/kg, >100
mgK/kg) to very high (>100 mgP/kg, >300 mgK/kg). Two field experiments were conducted
to study the response of head lettuce at Tung Loung Centre and in the farmers’ fields during
wet season. In each experiment, the experimental design was RCB with 4 replications and 5
treatments. In the first treatment, chemical fertilizers containing N, P and K were applied at
the rates commonly used at the centre or by farmers. In the second, third and forth
treatments, no P, K and both P and K were applied (NK, NP and N) respectively. In the fifth
treatment, the fertilizer was applied according to soil analysis data and crop removal of N, P
and K plus N, P and K lost by leaching about 30% of crop removal (SPA). For on-farm trial,
the vegetable cultivated area in each farmer’s field was the same design as the centre. The
results from both experiments indicated that SPA rate was the suitable rate for head lettuce
cultivation because this rate was not different from NPK rate in terms of fresh weight yield,
concentration and the total amount of N, P and K accumulated in harvested yield. The use

of SPA rate could reduce the cost of input on fertilizer. Furthermore, by the SPA rate, P and
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K fertilizers were not applied while the
amount of N fertilizer was also reduced

resulting in prolonging soil degradation.

Key words: soil fertility, chemical fertilizer,

head lettuce, highland soll
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Table 1. Common fertilizer application rates
for head lettuce cultivation at Tung Loung

Centre and farmers’ fields

i Type of fertilizer Rate
Location

(N-PZOS-KZO) (kg/rai)

Tung Loung Centre  46-0-0 47.52
15-15-15 384
13-13-21 144

Farmers’ fields 46-0-0 47.52
15-15-15 96
13-13-21 144
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Table 2. The quantities of primary nutrients in common fertilizer application rates at Tung

Loung Centre and farmers fields

Quantities of primary nutrients (kg/rai) in common fertilizer rate

Location

N P?.O5 (P) K20 (K)
Tung Loung Centre 98.18 76.32(33.25) 87.34(72.51)
Farmers’ fields 4498 33.12(14.43) 44 .64(37.06)

Table 3. Basic fertility status of the soils in Tung Loung Centre and in the tested farmers’

fields before head lettuce transplanting

Location pH Available P’  Exchangeable K¥ Organic matter”
Tung Loung Centre 6.0 VH VH H
Farmers’ fields

Jakra 1 6.0 M VH H

Jakra 2 6.4 H VH H

Tika 54 VH VH H

Takui 6.0 VH VH H

" Levels of available P: M = medium (10-40 mg P/kg), H = high (>40 mg P/kg)

VH = very high (>100 mg P/kg)

? Level of exchangeable K: VH = very high (>300 mgK/kg)

¥ Level of organic matter: H = high (> 2.5 %)
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Table 4. Basic fertility status of the soils from vegetable cultivated plots at Tung Loung

Centre

No Type of Soil depth oH LR’ Level
vegetable (cm) (kg/rai) OM? Avai P° Exch K’

1 Lettuce 0-10 6.0 - H VH VH
2 - 0-8 52 697 H VH VH
3 Cowpea 0-20 6.2 - M VH H
4 Cowpea 0-20 6.4 - H VH VH
5 Cowpea 0-7 6.8 - H VH VH
6 Cowpea 0-20 6.0 - H VH
7 Cowpea 0-12 6.6 - H VH
8 Cowpea 0-11 6.0 - M VH H
9 Lettuce 0-22 6.0 - H VH VH
10 Lettuce 0-10 6.2 - H VH VH
11 Lettuce 0-17 6.2 - M VH H
12 Lettuce 0-20 7.2 - H VH VH
13 Cowpea 0-20 48 697 L VHH
14 Lettuce 0-20 5.0 507 H VH VH
15 Lettuce 0-20 6.0 - H VH VH

' Lime requirement (dolomitic limestone, kg/rai)

> OM, organic matter: L = low (<1.5%), M = medium (1 5-25%), H = high (>2.5%)
% Available P: L = low (<10 mgP/kg), M = medium (10-40 mgP/kg), H = high (>40 mgP/kg),

VH = very high (>100 mgP/kg)

* Exchangeable K: H = high (>100 mgK/kg), VH = very high (>300 mgK/kg)
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Table 5. Basic fertility status of soils from vegetable cultivated plots of the farmers’ field.

Field No Soil depth oH LR’ Level
(cm.) (kg/rai) OM? Avai P°  Exch K*
1 0-25 6.0 - M VH VH
2 0-15 52 697 M H H
3 0-20 5.0 507 M M VH
4 0-20 4.4 697 M M VH
5 0-20 6.0 - H M VH
6 0-20 6.4 - H H VH
7 0-20 5.4 - H VH VH
8 0-20 6.0 - H VH VH

' Lime requirement (dolomitic limestone, kg/rai)

? OM, organic matter: L = low (<1.5%); M = medium (1.5-2.5%); H = high (>2.5%)
° Available P: L = low (<10 mgP/kg), M = medium (10-40 mgP/kg), H = high (>40 mgP/kg),

VH = very high (>100 mgP/kg)

‘ Exchangeable K: H = high (>100 mgK/kg), VH = very high (>300 mgK/kg)
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Table 6. Effects of fertilizer treatments on fresh weight (FW) and dry weight (DW) yields

(kg/rai) of marketable head lettuce at Tung Loung Centre and farmers’ fields

Marketable yields (kg/rai) of head lettuce

Treatment Tung Loung Centre Farmers’ fields

FW DW FW DW
NPK 2735 a 118 b 2,341 NS 82 NS
NK 2658 a 114 b 2,109 81
NP 2724 a 129 a 2,371 86
N 2028 b 99 c 2,303 81
SPA 2788 a 123 ab 2,256 86
CV(%) 8.55 6.05 12.21 11.85

NS = non significant

Means the same column followed by a common letter are not significantly different at the

5% level by DMRT.
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Table 7.

Effects of fertilizer treatments on N P and K concentrations as duy weight basis

(%) of marketable yields (MY) and the waste of wrapper leaves (WL) of head

lettuce at Tung Loung Centre and farmers’ fields

Tung Loung Centre

Farmers’ fields

Treatment %N %P %K %N %P %K

MY WL MY WL MY WL MY WL MY WL MY WL
NPK 268 b 3.14 100 113 b 420 689 3.51 337 077 068 347 6.71
NK 316 a 338 134 110b  3.83 551 313 380 080 086 361 576
NP 312a 334 1.07 116 ab 321 496 292 3.31 1.33 087 341 495
N 319 a 340 124 172 a 334 554 350 350 118 082 395 624
SPA 279 b 295 181 079b 391 642 3.33 320 074 086 366 699
CV(%) 642 7.7 61.72 3105 19.64 1945 12.02 13.24 68.01 60.74 2257 17.49

Means a column followed by a common letter are not significantly different at the 5% level

by DMRT.

Table 8. Effects of fertilizer treatments on N P and K uptake (kg/rai) at Tung Loung Centre

and farmers’ fields

Tung Loung Centre

Farmers’ fields

Treatment N uptake P uptake K uptake N uptake P uptake K uptake
NPK 544 ab 1.97 1013 a 5.31 1.12 7.92
NK 6.04 a 220 8.30 abc 553 1.39 7.51
NP 6.00 a 203 7.01 bc 5.06 1.79 6.82
N 501 b 2.07 6.16 c 5.66 173 8.56
SPA 533 ab 274 9.05 ab 550 1.32 9.11
CV(%) 8.66 40.38 20.43 13.65 43.63 15.63

Means a column followed by a common letter are not significantly different at the 5% level

by DMRT.
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