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Abstract:

The nutrient balance aimed to get the most effectively recommendation of fertilizer
application and maize varieties grown on clayey soils in the low-rainfall region (less than 1000
mm). The experiments were carried out using Split Plot with three replications. Main plot was
consisted of two varieties of maize which were Nakhon Sawan 3 and B80. Sub-plot consisted of
6 soil-fertilizer managements i.e 1) no fertilizer (-R) 2) no fertilizer (+R) 3) farmer practice (+R)
4) soil test (+R) 5) manure rate at 800 keDW/rai (+R) and 6) half of mineral fertilizer by soil test
+ manure rate at 800 kgDW/rai (+R). For treatment no. 1, the crop residue were removed out of
area but the others (no. 2-6) retained crop residues in soil. Treatment no. 6 received the half
rate of nitrogen but phosphorus and potassium by soil analyzing.

The results in the 1°' and 2™ years showed that the combined use of chemical and
organic fertilizer gave the highest average phosphorus balance (10.32 kgP,Os/rai) as compared to
organic fertilizer solely (2.58 kgP,Os/rai). The net removal of soil NPK with no fertilizer
application when residues incorporated was 14.82-5.94-16.14 kgN-P,0s5-K,O/rai and 13.13-5.38-
15.49 kgN-P,05-K,O/rai was when crop residues removed. However, even fertilizer application
according to soil analysis or farmer practices caused NPK out of the soil 5.11-2.81-22.25 and
10.20-0.31-16.75 kgN-P,05-K,O/rai, respectively.

In the 3 and 4 years, whether crop residues were removed or incorporated with no
fertilizer treatment, no differences in soil nutrient balances by fertilizer application by farmers or
soil testing were observed. On average manure treatments, sole or in combination with half soil
analyzed rate of mineral fertilizer, provided a more balance supply of N 4.54, 12.63 kgN/rai
and P 5.88, 12.41 kgP,Os/rai, respectively. Overall was to improve and maintain soil
productivities in the long term by adding organic manure combined with mineral fertilizer by a
soil test.

Results of the economic analysis indicated that maize varieties and fertilizer
management needed a different soil characteristic. For Chokchai and Wanghai soil series,

fertilizer application by soil analysis with B80 and Nakhon Sawan 3 varieties, respectively, were



recommended. In addition, it was found that mineral recommended rate by farmer practice was

used to facilitate fertilizer for B80 varieties in Wang Saphung soil series.
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A1919% 1 audAvesiunounsmeans I 2554/55-2557/58



Soil series Years Texture pH OM (%) Avail. P (mg/kg) Exch. K (mg/kg)
Chokchai (Ci) 2554/55 Clay 6.9 1.43 18.0 120
2555/56 Clay 6.6 2.88 5.9 137
Wang Hai (Wi) 2556/57 Clay 6.2 3.40 57.0 478
Wang Saphung (Ws) 2557/58 Clay 5.9 1.96 11.9 62
A1eil 2 asdUszneumaaiivesyats U 2554/55-2557/58
Years T-N (%) T-P,05 (%) T-K,0 (%) OC (%) OM (%)
2554/55 1.08 1.10 0.81 215 40.2
2555/56 1.15 1.31 1.19 25.1 432
2556/57 1.18 0.80 0.95 20.1 42.1
2557/58 1.80 1.24 0.76 32.8 56.5
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A1919% 3 WanEn U 2554/55-2557/58

Treatments (T) wawan (nn./19)
2554/55 2555/56 2556/57 2557/58

T1, no fertilizer (-R) 760b 586d 434¢ 549¢
T2, no fertilizer (+R) 815b 619cd 437c 576c
T3, Farmer Practice (+R) 1,137a 870ab 615a 786a
T4, soil test (+R) 1,179a 793abc 642a 763a
T5, Manure 800 kgDW/rai (+R) 829b 758bcd 465bc 674b
T6, soil test+Manure 800 keDW/rai (+R) 1,131a 979%a 563ab 808a
Mean 975 768 526 693
Ftest o o o o
CV (a),(b) (24.0%), (12.7%) (10.0%), (20.2%) (2.6%), (18.3%) (7.1%), (9.6%)

mnewn ¥ fuaviinnumefmsnyiiviloudulureduiiiediu liwandeiumadfinseduainandesiu 95 % g8 DMRT, ** unnssiueesiduddymeadnnssiuninuntesiu 99%

A19199 4 Usunasmeimsludsneguestialng (@aeanynnssuds) U9 1-2

Plant Dry 2554/55 Dry 2555/56
Varieties parts matter Nutrient concentration (%)  Amount of nutrient (kg/rai) ~ matter  Nutrient concentration (%)  Amount of nutrient (kg/rai)
(kg/rai) N P K N P,Os KO  (kg/rai) N P K N P,Os K,O
NK3 Grain 954 1.35 0.31 0.40 13.07 6.77 4.60 729 1.64 0.22 0.43 11.96 3.67 3.76
Cob 170 0.50 0.07 0.71 0.87 0.27 1.45 141 0.43 0.06 0.75 0.60 0.19 1.27
Stover 995 0.54 0.10 1.31 5.45 2.28 15.64 873 0.40 0.31 1.35 3.49 6.20 14.14
B8O Grain 996 1.23 0.27 0.40 12.25 6.16 4.78 807 1.44 0.21 0.44 11.62 3.88 4.26
Cob 145 0.66 0.11 0.83 0.96 0.36 1.44 136 0.65 0.09 0.92 0.88 0.28 1.50

Stover 1,055 0.63 0.11 1.48 6.78 2.65 18.74 913 0.40 0.28 1.23 3.65 5.85 13.47
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M13°99 5 YSunaussewnsludiusnequesdnlng (afeannnnssyds) U9 3 uag U9 4

Plant Dry 2556/57 Dry 2557/58
Varieties parts matters Nutrient concentration (%)  Amount of nutrient (kg/rai) ~ matters  Nutrient concentration (%)  Amount of nutrient (kg/rai)
(kg/rai) N P K N P,Os KO  (kg/rai) N P K N P,Os K,O
NK3 Grain 584 1.15 0.33 0.45 6.71 4.41 3.15 679 1.32 0.30 0.43 8.96 4.66 3.50
Cob 211 0.50 0.16 1.03 1.06 0.77 2.61 121 0.44 0.06 0.78 0.53 0.17 1.13
Stover 752 0.45 0.10 1.69 3.38 1.72 15.24 822 0.50 0.08 1.38 4.11 1.51 13.61
B8O Grain 460 1.10 0.31 0.45 5.06 3.27 2.49 707 1.24 0.26 0.39 8.76 4.21 3.31
Cob 171 0.69 0.12 1.12 1.18 0.47 2.30 103 0.69 0.11 0.88 0.71 0.26 1.09
Stover 647 0.45 0.10 1.67 291 1.48 12.97 740 0.51 0.07 1.34 3.77 1.19 11.90

A19197 6 AUAATINDMITVBIU I NALRESERT TN 1 wae TN 2

Treatments (T) 2554/55 2555/56
N Balances P Balances K Balances N Balances P Balances K Balances
(keN/rai) (kgP,0s/rai) (k K,O/rai) (kgN/rai) (kgP,Os/rai) (kgK,O/rai)
NK3 varieties -10.77 -3.42 -18.72 -7.64 2.63 -7.26
B8O varieties -11.47 -3.39 -23.31 -7.85 2.14 -10.74
F-test <1 <1 ns <1 ns ns
CV(%) 40.5 19.3 30.4 254 37.5 37.6
T1, no fertilizer (-R) -14.48bc -7.28e -19.35 -11.78cd -3.48d -11.63b
T2, no fertilizer (+R) -16.52c -7.62¢e -21.13 -13.11d -4.26d -11.14b
T3, Farmer Practice (+R) -7.85a -3.42c -29.07 -2.36a -2.20c -15.42c
T4, soil test (+R) -12.28b -5.50d -23.97 -8.19bc 5.19b -9.53b
T5, Manure 800 kgDW/rai (+R) -7.00a 0.13b -18.58 -8.91bc 4.89b -4.31a

T6, soil test+Manure 800 kgDW/rai (+R) -8.6a 3.23a -13.98 -6.85b 14.17a -1.96a




CV(%) 26.6 329 155 37.5 37.6

o Ry}

e ¥ feefieuiisshsnesiuiloutiluneduiifeatu liunnseiumsetiffissiuanudodu 95 % 1ae3s DMRT, ™ liunnsnaiuegaiitedAyvneada, = uanseiuegiedided

]

SEAUANUTDNY 99%



A19199 7 AUASIND IV INAGENER ] TN 3 way TN 4
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Treatments (T) 2556/57 2557/58
N Balances P Balances K Balances N Balances P Balances K Balances
(kgN/rai) (kgP,Os/rai) (kgK,O/rai) (kgN/rai) (kgP,O4/rai) (kgK,O/rai)
NK3 varieties -2.56 -1.37 -16.83 -1.51 1.35 -14.86
B80 varieties -0.61 0.76 -13.74 -1.19 2.02 -13.02
F-test ns ns ns <1 ns ns
CV(%) 41.6 24.8 12.6 28.7 25.6 11.6
T1, no fertilizer (-R) -8.25¢ -4.75e -15.80b -8.76d -4.83d -13.28b
T2, no fertilizer (+R) -8.22¢ -3.71de -17.00b -9.41d -4.91d -14.97bc
T3, Farmer Practice (+R) 2.93a -0.18bc -23.50c -1.61c -0.19c -20.06d
T4, soil test (+R) -3.09b -1.39cd -19.22b -3.09¢ 3.99b -16.46c
T5, Manure 800 kgDW/rai (+R) 2.60a 1.96b -8.55a 2.12b 3.24cb -10.28a
T6, soil test+Manure 800 keDW/rai (+R) 4.54a 5.88a -7.63a 12.63a 12.41a -8.60a
F-test " " *x > " *x
CV(%) 26.7 30.5 18.1 23.1 13.1 16.4

wewg V dauianuimesisnyiimiieuiulureduiiiieiu luuwandeiunsadfinseduanudesiu 95 % lae3s DMRT, ™ luanssiusgraiduddgnieada, » windsiuegditedfgynisadan

TEAUAUYBAU 99%
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A9l 8 Usnausmeslufuvdaiiuifendnlne U 2554/55-2557/58

2554/55 2555/56 2556/57 2557/58

Treatments (T) pH OM  Availl. P Exch.K  pH OM  Avail. P Exch.K pH OM  Availl. P Exch.K  pH OM  Availl. P Exch.K

(%) (mg/kg)  mg/ke) (%) mg/kg)  (me/ke) (%) (mg/kg)  (mg/ke) (%) mg/kg)  (mg/ke)
NK3 varieties 6.0 2.23 22 86 6.1 2.79 9.3 181 5.9 2.93 11.26 253 4.24 1.12 2.3 459
B8O varieties 5.9 2.32 18 113 6.0 2.82 11.1 163 5.9 3.03 10.42 257 4.24 1.08 2.6 442
F-test <1 <1 <1 <1 <1 ns <1 <1 ns <1 <1 ns <1 <1 <1 <1
CV(%) 24.1 18.0 28.1 49.0 17.0 15.0 175 16.2 8.0 14.2 20.1 19.5 8.9 13.9 40.0 15.0
T1 6.0 2.16 14b 88 6.0 2.55b 5.1c 150b 5.8 2.98 9.2 218c 4.2  1.09bc 3.0 425
T2 6.2 2.33 15b 83 6.1 251b 5.3c 152b 5.8 3.00 11.3 245bc 4.2 1.05¢ 1.7 421
T3 5.9 2.34 26a 107 5.9 296ab  1l.4dab 158b 5.8 3.06 11.8 269ab 4.2  1.09bc 2.8 445
T4 6.1 2.32 30a 104 5.7 2.65b 8.0bc 168b 6.1 2.66 8.3 303a 4.2 1.03c 1.8 433
T5 6.0 2.21 17b 108 6.3 2.96ab 15.2a 191a 5.9 3.07 10.2 250bc 44  1.15ab 2.9 489
T6 5.7 2.52 19b 108 6.2 3.22a 16.3a 213a 6.0 3.43 11.7 244bc 4.3 1.1%9a 2.5 491
F-test <1 ns x* ns <1 * x* x* <1 <1 <1 * ns ns ns ns
CV(%) 9.0 9.5 252 20.4 4.9 13.1 41.3 13.7 6.0 10.5 27.6 14.0 3.1 6.0 45.0 9.9

P Y

1/ @ ~ P v o = ue‘L v ¢ a Ull | ) Qq.q'vu Y OI aa nvau ' Y ' ° o aa
NUIYLNG 7 AIRVNAIUAIEAIDNYIVLNDUNULUADAUUAEINUY LILANANAUNINFIANITEAUANULTBUY 95 % Lag3s DMRT, ™ LIWLANANNUDENIUSE AN,

'
o o aada o

* ** Uananeiueg 9l Agynisadfnszauaugeiu 95 wag 99%
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A1519% 9 NaG]EJULWIUVlNLﬂi‘L‘@ﬁ"U

Treatments (T) VCR

(kgN-P,05-K,O/rai) 152" Years 3" Years a" Years

NK3 varieties

T1, no fertilizer (-R) 0 0 0
T2, no fertilizer (+R) 0 0 0
T3, Farmer Practice (+R) 1.5 1.8 2.0
T4, soil test (+R) 2.0 3.2 1.1
T5, Manure 800 kgDW/rai (+R) 0.7 0.5 1.2
T6, soil test+Manure 800 kgDW/rai (+R) 1.3 0.6 1.0

B80 varieties

T1, no fertilizer (-R) 0 0 0
T2, no fertilizer (+R) 0 0 0
T3, Farmer Practice (+R) 2.3 1.1 2.1
T4, soil test (+R) 2.9 0.9 1.5
T5, Manure 800 kgDW/rai (+R) 2.0 0.0 1.3
Té6, soil test+Manure 800 keDW/rai (+R) 2.6 0.8 1.2

11.19n81587989
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