ot J

N15MDUEUDIVDID0Y6D FGD Sudulufunviaaau Ca wag S

Effect respond of sugar cane on FGD gypsum
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Abstract

FGD gypsum, by product of Mae
Moh Power Plant, contains 23 and 18 % of
Ca and S, respectively. The gypsum costs
B20 per ton, therefore, it is probably the
cheapest soil amendment for solving Ca
and S deficiency. This trial was aimed at
studying the response of sugar cane to
FGD gypsum and its effects the fertility
of Ca and S deficient soils, in comparisons
with the application of dolomite. Two
farmers’ fields with the soil texture of
sandy loam and clay loam and with the
problems of strong acidity, deficiency Ca

and S, in Lampang were selected for this

AdAgY : 9oy, FGD BUT, Lalalud

study. The application rates of gypsum
were 3.125 and 6.25 ton/ha for sandy
loam soil and 6.25 and 12.5 ton/ha
for clay loam soil, in comparison with
the application of dolomite according
to lime requirement. All materials were
applied once before planting of the crop,
then, growth and yield of the crop were
monitored for three years during 2013-
2015. Results revealed that FGD Gypsum
did not alter soil pH, while dolomite
increased the pH of all measured depths.
The application of gypsum, both sole
and mixed application with dolomite,
increased soil Ca and S contents,
particularly the high rate in sandy soil.
Dolomite obviously increased soil Ca,
but not S. Analysis of nutrients in leaves
shown that S in the crop grown in both
soils and receiving gypsum was higher
than the control and dolomite treatments.
N and K contents also positively responded
to gypsum. The response in sandy soil was
more clear than that in clayey soil. The
less beneficial effects of sole application
of dolomite on plant nutrient contents
were observed. In addition, the analyses
of nutrients in soil and plant also shown
that there was no problem of imbalance
between Ca and other nutrients, such as
P, K and Mg. Root density of the crop at
the depth of 20-40 cm was higher than

osansaulia:e TR 39 1aun 2 w.A. 2560



those of the control and dolomite
treatments in both soil textures. Yields of
sugar cane receiving gypsum were clearly
higher than those of control treatment
in the second and third years, particularly
in sandy loam soil, and trended to higher
than those receiving dolomite. Receiving
of both gypsum and dolomite did not

alter sugar content of the cane.
unin

lunszvaumsmdndne SO wes
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Table 1 Treatments were applied for both textural class

T Treatment Sandy loam Clay loam
T1 Control - -
T2  FGD Low rate FGD gypsum 500" kg rai’ FGD gypsum 1,000 kg rai’
T3 FGD High rate FGD gypsum 1,000" kg rai* FGD 8Usu 2,000 kg rai’
T4 Dolomite (D) Lime Requirement (635 kg rai ™) Lime Requirement (1,085 kg rai ™)
T5 FGD Low+Dol FGD gypsum 500" kg rai’ FGD Gypsum 1,000" kg rai*
+ dolomite 0.5 LR (317 kg rai™") + dolomite 0.5LR (542 kg rai”)
' dry weight
NaLazIT VA pH yospun 2 ulas Wasuulaseds

1. NAATIZHAUNDULAZUAINITNAADY
HANTIATIERAINRANENY TIRUNOY
vnasd (Table 2) uansldiuinAuiis 2 was
HunsndniduvieingAeutish  waunau
Calag S
HaN133ATIEVAINEANANYTIAY
wdansiuieseslfl 2 (Table 3) uwans
Wduinnsld FGD Budais 2 Snsilalld

fifudidey Feaenmdasfiussiuves Clark
et al., 1995 usnsldlalaluduaznsladudu
wenilalalusivinly pH iudulunndueiudn
nsladusuiauuuiieuasldnaniulalalud
¥l Ca way S w3y Tesawiznisld
Sna1ge lifsTuogadmaunndueiudn
AMSUAUTIUNGIY  wazdemnudn 30 uag
Tolaludsiild Ca induegredaau el

yileh S WL

Table 2 Some soil properties before sugar cane planting

OM Ca' s? OM Ca' s?
Soil depth PH pH
P (O/O) mg kg'1 (O/O) mg kg'1
(cm)
Sandy loam (Suk series) Clay loam (Ly series)

0-15 4.2 1.10 arl 22 4.4 2.00 783 13
15-30 4.2 0.90 506 23 4.5 1.70 728 19
30-45 4.3 0.90 448 21 4.6 0.80 739 15
45-60 4.4 0.60 453 41 4.8 0.50 644 11

"exchangeable Ca, * extractable S
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Table 3 Soil properties after harvesting sugar cane (2nd year)

pecALCuUn s

oM Ca S OM Ca S
pH pH
Treatments (%) mg kg (%) mg kg™
Sandy loam (Suk series) Clay loam (Ly series)
Depth 0-15 cm
Control 4.95b 1.27 322d 13b 4.90 1.41 724b 29b
FGD Low rate 5.04b 1.20 355cd 20ab 4.87 1.42 809ab 36b
FGD High rate 5.03b 1.21 410bc 24a 4.71 1.35 922ab 55a
Dolomite (D) 5.85a 1.13 533a 18ab 4.60 1.17 968a 41ab
FGD Low+Dol 5.84a 1.29 468ab 21la 5.21 1.17 932ab 4dab
Depth 15-30 cm
Control 4.90b 0.81 324c 11c 4.81 0.92 712b 29b
FGD Low rate 5.17b 1.12 375bc 20b 4.85 1.12 809b 45b
FGD High rate 4.96b 1.10 506a 27a 5.15 0.94 769b 59
Dolomite (D) 5.75a 0.81 473a 18b 5.50 0.89 1,188a 45ab
FGD Low+Dol 5.72a 1.04 437ab 24ab 5.12 1.03 834b 46ab
Depth 30-45 cm
Control 4.99bc 1.02 339c 12c 4.73b 0.70 584c 33
FGD Low rate  4.94bc 0.75 369bc 15¢ 4.88ab 0.6 695bc 38
FGD High rate 4.64c 0.82 411b 30a 4.87ab 0.62 792abc 51
Dolomite (D) 5.04a 0.78 501a 18bc 5.28a 0.60 1,046a 35
FGD Low+Dol  5.38ab 0.75 390bc 28ab 5.08ab 0.70 905ab 43
Depth 45-60 cm
Control 4.84bc 0.56 325b 11c 4.63b 0.45ab 561 26
FGD Low rate  5.10ab 0.51 355ab 19bc 4.96ab 0.53a 652 30
FGD High rate 4.68c 0.53 375a 32a 4.96ab 0.52a 567 37
Dolomite (D) 5.24a 0.62 394a 19bc 5.3%9a  0.45ab 628 24
FGD Low+Dol  5.24ab 0.58 381a 29ab 5.21a 0.36b 610 36

Mean in the same column followed by different letters were different significantly by LSD 0.05
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2. Giuusmemnsiuludes
HAN1TIATIERUSINUsIneMshuly
dedudeniAulafndlulfi 2 (Table )
wandlidiuin nsldsuBuduie 2 Shsuas
$Suuuunay vl s Tuluifisdy Wevgnly
Pusite 2 oAy daw N way K iutuidlodos
fugnludusmse  vneiluAusumien
st uanizdoldSuBududnsguvidy
venaniganud  nslesuBusslY Mg
Tuluifistudeldsusnagdlufuiis 2 oy
du Ca Winduamsdeldsunauiulalalud
TuAusunseiiy fmundaoandoi

51897Uv89 Caires et al. (2004) insld
JUFUTE Ca war S ludududradfindu
szuusindmlnelududuareity  dnald
aafiu N, K and Ca léunntiu vauedl Chen,
Kost and Dick (2008) $1897431A151% FGD
gududuuvas S s1engnlufufivin S vl
Usgdvsammsld N dieduludi 2 d
Ui 4 vosnsvnasasinalinandadiiing
\isgueee¥aay Miranda and  Miranda
(2008) Aldnanisnaaoauioaiul dmsu
nsldlalaludiinaliuTunasinemsmie
Tuluifisuliidamuminnistaudy

Table 4 Nutrients in sugar cane leaves (2™ year)

Sandy loam Clay loam
Treatment N P K Ca Mg S N P K Ca Mg S
%
Control 1.48b 016 094b 032b 0.14b 0.08c 1.53b 0.15b 0.99c 031 0.16c 0.19c
FGD Low  1.67a 015 1.13a 033b 0.14b 0.14b 142b 0.17ab 1.03c 032 0.18ab 0.24b
FGD High 1.75%a 0.16 1.15a 0.34ab 0.16a 0.16a 1.79a 0.18a 1.15a 031 0.19a 0.26a
Dolomite  1.51b  0.15 1.13a 0.34ab 0.15ab 0.09c 1.17c 0.17ab 1.09b 031 0.16c 0.2db
FGD+Dolo 1.68a 0.16 1.16a 0.36a 0.14b 0.14ab 1.47b 0.15b 1.08b 0.32 0.17c 0.26a

Mean in the same column followed by different letters were different significantly by LSD =0.05

nsld FGD Bugusnniiuluenaagiinli
\Aemnulaiaunasening Ca fUsIneImMsdus
WU Mg, K wag P (Korcak, 1998) mnlufu
fsmewnaivardeglunasisogudy Jefes
T¥aniidismemamaninudiunsld Fep
gud (Clark, Ritchey and Baligar, 1999)
HANITIATIZYA P K daz Ca lufuuaziy
waneirlunsnaaesilifiamsnan

3. A2MNYIIVBITINTY
nan1TinANE1IveITINS0eTN 2
(Table 5) wu31nsld FGD 8Uduuasinlalug
lvinlianuenanlufuduuy (0-20 @)
vosdangetulumavanesiy 2 oAy udil
ANNEN 2040 . ANNBIVBITINIUALT
1650 FGD Bududnmgs Windulls 125.77%
ez 91.16% lawflsufunUasaunulufu
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4. HaKan
T1UusnUeINANEN D DT LU LU ANT U
s hEsuTuwazlalalud waklidanumeiy

msadatuudasaiugy (Table 6) Tudil 2

a

Fadudfigauuudadaudnanigguandndas
Tuiugrunsefilasudusuiauuuies 2 ns
wazwaniulalalud Waduedefaay dwd
lasulalaluriegraneifinananuinninulag

a

mvAy udlduandnsiunieada dmsuly

g

fuumiden  nandndesifinTudnouans
dlel@suudusnsdluli 3 Fadudia
Hupntaenitunfuinnaengany NaKandes
navaueeg edauian1sldsududnInge
Tufwie 2 ilepu drunislalalaludvinle
nandmfindutne  uiliuandimnsadaiu
wUasmuay desawanaaia 3 U wuiins
Tdgudunuuisdnauazgeinlinanan
Wfisl 30.8% war 37.5% TuAusiuvsy uay
ity 18.6% uay 16.4% ludusiumien
drunslalalaludsinlinanandiudy 17.8%

Table 5 Root length of sugar cane (mm/770 cm?) 2™ year

Sandy loam (SL)

Clay loam (CL)

0-20 cm 20-40 cm 0-20 cm 20-40 cm
Treatment
Length % over Length % over Length % over Length % over
control control control control
Control 4,957 81da 4,975 816
FGD high rate 6,240 +25.89 1,838b +125.77 4,824 -3.03 1,560 +91.16
Dolomite 5,162 4.15 1,114b +36.86 4,714 -5.25 888 +8.75

Table 6 Yields of sugar cane

2556 (2013)

2557 (2014)

2558 (2015) Sum (3 years)

Treatment
SL CL SL CL SL CL SL CL
Control, ton rai* 8.3 9.4 9.9a 10.1ab 7.1a 7.9a 25.3 274
FGD Low rate 9.5 10.8 14.4b 11.5a 9.2ab 10.2ab 33.1 32.5
FGD high rate 10.0 10.4 14.0b 10.9ab 10.8b 10.6b 34.8 31.9
Dolomite, % 8.9 9.7 12.4ab 11.3ab 8.5b 8.7ab 29.8 29.7
FGD Low+Dol 10.4 9.5 15.2b 9.5b 7.1a 7.7a 25.6 26.7

Mean in the same column followed by different letters were different significantly by LSD =0.05%

pecnLcuuUn s

osanstulia:Je TR 39 1aun 2 w.A. 2560

17



unnIUoOvY /.

18

P b
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s

GEYL

n1sneaesisniunisiulsuives
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gty Teeawenslddangs il
ogedaaunniunuEn dwsuAuiune
wardeAdudn 30 uaz 45 @u. 1Sy
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