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The Effects of Long Term of Ammonium Sulphate Application on
Properties of Paddy Soil and Rice Yield at Suphanburi Rice Research
Centre in both Dry and Wet Seasons
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ABSTRACT

The effect of émmonium sulphate fertilizer in fong term application on non-
photosensitive rice varieties growing in both wet and dry seasons. The trials have been
conducted on Pimai soil series (very fine clayey, mixed vertic tropaquepts), at Suphanburi
Rice Research Centre, Suphan Buri province. The experiments have been established for
the past 34 years by commencing from dry season in 1968 to wet season in 2002 to
investigate the effect of long term application of ammonium sulphate fertilizer on the soil
chemical changes and yield of rice. It was designed as a split plot in RCB with 4 replications.
The treatments were comprised 3 non- photosensitive rice varieties as main plot and 7 rates
of chemical fertilizers as a subplot namely 0-0-0, 0-6-6, 3-6-6, 6-6-6, 9-6-6, 12-6-6 and
18-6-6 of N-ons—K?_O kg/rai of the first experiment. The varieties have been changed
periodiocally according to the popularity of each. The second experiment had the same rate
of N—P205 without K20 application as a subplot. In 1999, the results of the both experiments
were indicated that soil pH was markedly decreased as the rate of ammonium sulphate
application increased. In addition, soil organic matter contents was also increased as
ammonium sulphate application increased. However, the available PZO5 concentrations of
the soil was decreased as ammonium sulphate supply increased. Whereas, the extractable
KZO concentrations of the soil was not changed that was compared to the control
treatments.

Key words : ammonium sulphate, rice, Suphanburi 1
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Table 1. Soil properties at Suphanburi Rice
Research Centre in 1968

Soil properties Phimai soil
pH 52
OM % 2.79
Available P (Bray Il

PQOS {ppm) 6

P (ppm) 3
Extractable K (NH4OAc)

K20 (ppm) 90

K {ppm) 75

Exchangeable cation {me/100 g)

Ca"” 15.78
Mg~ 12.70
K* 0.46
Na' 0.96
CEC (me/100 g) 2108

Base saturation (%) 113.73

* Source . Saisoong et al, (1969)
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Table 2. Effect of soil properties to pH

classified by year

Rate pH
N-PO-KO 1972 1976 1981
(kg/rai)

0-0-0 57 54 5.1
0-6-6 5.8 55 52
3-6-6 58 54 52
6-6-6 5.7 52 52
9-6-6 55 53 52
12-6-6 56 5.2 5.2
18-6-6 5.3 49 51
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Table 3. Effect of soil chemical properties

to organic matter

Rate Organic Matter (%)
N-P,O-KO 1972 1976 1981
{kg./rai)

0-0-0 1.79 2.42 1.80
0-6-6 1.60 2.30 2.00
3-6-6 1.60 2.75 2.00
6-6-6 179 204 1.80
9-6-6 1.79 1.87 1.80
12-6-6 1.50 2.21 3.00
18-6-6 2.00 219 2.00

Table 4. Effect of soil chemical properties

to avaitable phosphorus (ppm)

Rate Available phosphorus (ppm)
N-PO-KO 1972 1976 1981
(kg./rai})
0-0-0 1 1 2
0-6-6 5 9] 11
3-6-6 4 5 10
6-6-6 3 5 10
9-6-6 4 3 8
12-6-6 3 4 7
18-6-6 3 3 7
Average 4 4 9
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anyuensiu  waluudliuddranay o
wihdmsseedsinulwunsealy e
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TwunaifaniReowa fuANADINITID 917
VN 7 Han1lgn

15 Usnrrnsduluduiliings
Tailp Sofusumilyd (135938 0-0-0) T wa.
2519 uae 2524 fién 119 uaz 80 (me/100 g)
gy aldSuouanludunsamasng
gafju Vssuinsdulufuiniuuazlu
nysxdfldduuenladundawadasngs
(N395833 18-6-6) LANTIU 226 wse 120 (me/
100 g) Tud wA. 2519 uss 2524 ANAGY
(Table 6) fuztiuszgnaadulifaynia
299funilsl uazivdneenled  Awanszny
gofiudnluscasilnanfoszozunnna wav
musuiassosidlerenn anfiuiy
niaziuliiflonaiiadu widaeléiudy
uanladlondamndnsgs (18 nn. N5 ms
Winduasiwsfunanaldluiu  Alifing
nsznusanInesquAvlaluszazuannauas
Tussusdna$onandsn wanswiuiins 4
Jousnlaiioy Fawndnsaiu 28 afe Tu
JLHLIR) 14 U ﬁm:ﬁumnﬂmmﬂmﬁﬂu
ﬁmﬂmﬁmnﬁwa:auag’luﬁumﬁLﬁuﬁu‘lﬁﬁ'ﬁﬁ
pH vavdusasvruilugusrissionagnin
warldviiidmunden dufy fuwalag widn
fuiilinaapeszidamndodnaoudnage
(Table 6) wsreiiudunznaudnde %40
fspfiaaiiunse 52 Ysuwnuedui
Duyselomingsnidsalalals 0-0-0) s
U5unau (available sulphur) 161 39 ppm (Table
11) Fslsiumnsnoiu funssndsilaly 0-6-6
3-6-6 WAL 6-6-6 TIANIATILY available

sulphur WiAU 39 42 WAy 42 ppm ANNAT6

10

Table 5. Effect of scil chemical properties
to exchangeable potassium classified by

year in 1968 1972 1976 and 1981.

Rate K20 {ppm)
N-P205-K20 1972 1976 1981
(kg./rai)

0-0-0 29 73 100
0-6-6 106 81 91
3-6-6 101 72 80
6-6-6 91 72 81
9-6-6 96 60 73
12-6-6 89 60 76
18-6-6 88 60 69

Table 6. Effect of soil chemical properties

to extractable sulphur {me/100g)

Rate Extractable sulphur
N-P205-K20 {me/100g)
(kg./rai) 1976 1981
0-0-0 119(100) 80(100)
0-6-6 154(129) 80(100)
3-6-6 165(139) 100{125)
6-6-6 178(150) 100{125)
9-6-6 162(136) 90{113)
12-6-6 201(169) 100(125)
18-6-6 226(190) 120(150)

Remarks : letter in bracket (s) is an index
compared with non-fertilizer as a percentage

wsewihnaladeuaslufisndamn das 3-6
nnNAS  Taivih ¥y available sulphur
WNTIULLENFANNTY LGN available sutphur 9%

wanenefiunwadidaladouanludondamna

NTAFITIManEns TR 23 atiuf 1 unT1Ay - (s 2548



dm51 9-18 NN/l Bediianet available
sulphur WU 50 50 WRY 57 ppm Ma
fdy (Table 7) sxifulddanislade
wonluiluntaa Fasdous 9-18 nnN/lg
¥il¥U3u0u available sulphur WANTULANFTS
yinmslddouasluidondaidn 0-6 an. N/
15 ussutndeasiinmseigiduladulng
wagliAuudarfinislddouauluilon
FanedngedadoiuuIuuiy 64 ggugn
available suiphur figvanlufiufonsiily
snwaerdwasansedgidivla uaznigli

NaNANUDIIILFDE9 A

Table 7. Effect of of ammonium suiphate
application on available sulphur

after wet season 2002 (Experi-

ment 1 NPK)

Rate Available
(NP205K kg/rai) {ppm)
0-0-0 39 b
0-6-6 39 b
3-6-6 42 b
6-6-6 42 b
9-6-6 50 a
12-6-6 50 a
18-6-6 57 a
Average {N) 46
CV =1070%

Source : Chemical Soil Analysis. Soil
Science Division, Department of Agriculture
Means fo;owed by a common letter are

not signifantly different at 5% level by DMRT.

il wea 2542 Sndwavasie
wenluflundamn svozemiidss pH vasdu
(Table 8) INNIMAEIT 1 NPK Lay (Table

9) 1NN15NAaBIAl 2 NP Feazifiuléda

o

Inaldisueslailundaascuzen gg
65 UAY 64 RINANTTVLGE pH 89U 49
1 nsladewenladundaieiiiudag
daifinetuuan q Ju v pH anas nannde
deldipuenlaflundamnludasiigeiy
pH srfvansy wlannSoufiounesis 2 145)
NeReY T pH = 503 uar 553 (Tables 8
and 9) wlaladulaeaniziolulasieusin
Jouanludlontame  Anduiizdonaiy
WiuTafdu mqa’m']sgngﬂﬁaaan‘lﬂmnﬁu
Wndu nMafivifisnananeenlieniudl 39
Hunrsdnersimemananaenldangsuy
wndu 31 msmanivatssmiunan
basic cations Fuiflumald pH anss wia
pwaniululiindeladusnnge NH N gn
fingalulaman NH N duifiuazgn nitrifies
Wiz NO| uazaeidey H' sanan 9

lawdunse (@sunw. 2523) fannis

2NH, +30, ELAMAIC o6y 6 4 4t + energy

Ariasredoehuifeluldin
wonlulundaws s nmamesai 1 (NPK)
n39335 0-6-6 Fern289 pH 4.89 1WAHLITIDY
39835 18-6-6 1 JUSATIZITA pH uane
fu wasduuilinidanay win1sveaasii 2
(NP) pH 544 (n33835 0-6-0) Wy 5.16

(55335 18-6-0) (Table 9) JANNUANAI9TY
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Table 8. Soil chemical properties after wet season in 1999 (Experiment 1 NPK)

Rate Soil chemical properties

NP.0.H.0 pH oM(%) PO, (ppm) KO (ppm)
(kg/rai) 20 :

0-0-0 5.03 a 177 ¢ 6.75 e 62.00 b
0-6-6 489 ab 1.83 bc 16.92 a 70.00 a
3-6-6 480 b 1.84 bc 1483 b 64.92 ab
6-6-6 477 b 1.93 ab 13.25 bc 59.33 b
9-6-6 478 b 199 a 12.33 cd 5892 b
12-6-6 475 b 201 a 11.08 d 60.67 b
18-6-6 474 b 1.96 ab 11.08 d 5833 b
Average 4.82 1.90 12.32 62.02
CV % 3.4 86 16.6 14.2

Source : Central laboratory, Soil Science Division, Department of Agriculture

Table 9. Soil properties after wet season in 1999 (Experiment 2 NP)

Rate Soil chemical properties

NP0 K0 pH OM(%) PO, (ppm) KO (ppm)
(kg/rai) 2° ’
0-0-0 553 a 1.97 500 d 62.25
0-6-0 5.44 ab 2.06 14.42 a 57.92
3-6-0 5.39 bc 2.07 13.75 ab 57.83
6-6-0 527 cd 214 11.83 bc 60.58
9-6-0 531 bc 2.10 10.58 ¢ 55.75
12-6-0 5.34 bc 2.00 10.83 bc 58.58
18-6-0 516 d 217 967 ¢ 57.00
Average 5.35 2.07 10.87 58.56
CV % 3.1 11.0 25.0 10.2

Source : Central laboratory, Soil Science Division, Department of Agriculture
Means in the same a column followed by a common letter are not significantiy different at

5% by DMRT.
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Table 10. Effect of long term application of ammonium sulphate on yield of Suphanburi 1
averaged (k/rai) from 1997-2002 in dry and wet seasons (Experiment 1 NPK)

combined analysis of variance

Rate Season,b (S) Mean
N-P205-K20 (kg./rai) Dry season Wet season

0-6-6 541 541 541 f
3-6-6 589 600 594 e
6-6-6 651 652 651 d
9-6-6 729 692 710 ¢
12-6-6 762 729 746 b
18-6-6 805 750 777 a
Average 680 660 670
CV (@) = 10.2% CV (b) = 87%

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

5% by DMRT.

Table 11. Effect of long term application of ammonium sulphate on Suphanburi 1 on yield of
Suphanburi 1 averaged (k/rai) from 1997-2002 in dry and wet seasons

(Experiment 2 NP) combined analysis of variance

Rate Season (S) Mean
N—P205-K20 (kg/rai) Dry season Wet season

0-6-0 567 e 558 ¢ 563
3-6-0 615 d 617 b 616
6-6-0 690 ¢ 657 ab 673
9-6-0 735 bc 682 a 708
12-6-0 772 ab 700 a 736
18-6-0 772 a 699 a 736
Mean 692 652 672
CV (a) = 94% CV (b) = 66%

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

5% by DMRT.
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Y = 534.48 + 24.138 X - 0.583 X°
PINWANTAUINUAT R = 0.995*...(Figure 2a)
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ui)

nau3y Y =557.05 + 27.176 X - 0.835 X°
INKANIANWILUAN R? = 0.987 *.....(Figure 2b)
(" = WANFIVNERAT P0O.05)

ggundl Y = 560.28 + 19.90 X - 0.679 X2

INWANTAUIUAT R® = 0.998 **.....(Figure 2c)
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746 WAy 777 nn@als MN&SU WU
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faiulasiauly

A1 ¢ udnusrdninmansusuasie
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ABULNU (Marginal Rate of Return, MRR)
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MRR = WRABULWNUGIaRAIUBIATETAT
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(MRR = 0)
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