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Quality of the 1% Ratoon Sugarcane in Korat Soil Series
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ABSTRACT: The research aimed at determining the effect of additional potassium, magnesium and
zinc on the first ratoon of sugarcane, KK3 variety. The experiment was conducted in farmer fields
in Khon Kaen and Roi Et provinces, having Korat soil series (Kt) as a representative soil of the
experimental area, respectively. The experiment design was arranged in randomized complete block
(RCBD) with four replications. Treatments consisted of (1) fertilization based on farmer practice and
2) to 6) fertilization based of soil analytical data recommended by Department of Agriculture (DOA)
of which, in treatment 3,10 kg/rai of potassium chloride (0-0-60) was added; treatment 4, 35 kg/rai
of MgSO,.7H,Owas added; treatment 5, 1.5 kg/rai of ZnSO,.H O (32%Zn)was added; and treatment
6, magnesium and zinc at the same rate as of previous treatments were added. The result showed that
potassium fertilizer application by based on DOA recommendation at rate 18 kg K O/rai and DOA
plus potassium chloride fertilizer 10 kg/rai on soils as very low to low exchangeable potassium were
significantly increased the number of stalks, yield, and sugarcane yield, including, yield and profit
were increased about 7-54% of farmer practice. Whereas, potassium fertilizer application at rate 18 kg
K,Of/rai was mixed with magnesium fertilizer at 6 kg MgO/rai and zinc fertilizer at 0.5 kg Zn/rai on
soil with low of exchangeable potassium and magnesium, and extractable zinc that increased yield
and profit about 24-66% for the first ratoon sugarcane production on Korat soil series.

Keywords: first ratoon of sugarcane, potassium, magnesium, zinc
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Treatments N-P 0 -K.O (kg/rai) 16'16'§* 21'7'1?** 0'0'69 Mgi(g)7r.::;|20 Zrligo/?al-li)zO
(kg/rai) (kg/rai) (kg/rai)
1 18-12-13 50 50 - - -
2 18-12-18 50 50 10 - -
3 18-12-25 50 50 20 - -
4 18-12-18+6Mg+4.6S 50 50 10 35 -
5 18-12-18+0.5Zn 50 50 10 - 1.6
6 18-12-18+6Mg+4.65+0.5Zn 50 50 10 35 1.6

* 1% time of fertilizer application, ** 2" time of fertilizer application,

Two split applications of 0-0-60, MgSOAJHZO (17%MgO, 13%S) and ZnSOA.HZO (32%2n)
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Table 3 Soil chemical property in plot no.1 (Korat soil series) after harvesting the 1* ratoon cane

Plot 1 pH oM Avail.P Exch.K Exch.Ca Exch.Mg Extr.S Extr.Zn
Tr (1:1) (g/kg) (mg/kg)  (mg/kg)  (mgkg)  (mgkg)  (mg/kg) (mg/kg)
1 5.78a 0.73 161ab 42.5 144 34.2 6.10 1.92
2 6.13ab 0.67 143a 48.4 111 30.4 6.37 1.45
3 6.62b 0.66 260b 36.4 167 229 8.77 2.79
4 5.96a 0.71 191ab 53.8 111 27.6 713 1.61
5 6.26ab 0.79 208ab 36.5 161 29.6 5.67 2.75
6 5.98a 0.69 197ab 44.8 132 28.9 8.78 2.59

* ns * ns ns ns ns ns
CV(%) 6.1 15.6 27.5 37.0 27.6 41.2 27.5 36.3

ns = not significant, * ,**significantly different at P<0.05, and P<0.01 respectively;

Means in the same column with the same letter (s) are not significantly different at P<0.05 by DMRT

Table 4 Soil chemical properties of plot no.2 (Korat soil series) after harvesting the 1 ratoon cane

Plot 2 pH oM Avail.P Exch.K Exch.Ca Exch.Mg Extr.S Extr.Zn
Tr (1:1) (g/kg) (mg/kg)  (mg/kg)  (mg/kg) (mg/kg)  (mg/kg) (mg/kg)
1 5.89 7.33 177 29.3 194 251 6.50ab 1.42ab
2 5.89 7.20 238 48.1 233 29.6 8.20ab 1.85ab
3 5.89 6.74 180 43.3 217 28.2 7.46ab 1.24a
4 5.93 5.40 137 39.0 154 224 7.14ab 0.94a
5 5.92 7.1 181 356 186 221 5.56a 2.42b
6 5.91 7.34 174 38.1 204 22.2 9.14b 1.63ab
ns ns ns ns ns ns * >
CV(%) 1.4 30.6 26.6 60.5 35.4 60.6 28.2 45.9
ns = not significant, * ,**significantly different at P<0.05, and P<0.01 respectively;
Means in the same column with the same letter (s) are not significantly different at P<0.05 by DMRT
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mmuLmumﬂmﬂﬂiwmemﬂmm%mmmu
@Wmﬁmmmmﬂmﬂﬂ‘ﬁ (Table 7 and Table 8)

WLqN mﬂaﬂﬂ‘immmmmmmhmwmu@mﬁ
10 nnfld anfineeanslgnudnifien
widuAtusthilaniuA1dasziaensy
fmnmimwmwﬂuimmhmmu 7-51%  uaz
Lu@‘lmﬂﬂiwu;vmLsﬁﬂmmahmmeummm:rmm
fusa 20 an/ls & TagandnAuuztizesnsy
AMnsnERs 10 NN, KZO/ii vinldiin lafina
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Table 5 Yield, yield component, CCS and sugar yield of 1% ratoon cane in plot no.1 (Korat soil series)

yield Number of stalk Stalk diameter Stalk length CCS Sugar yield
K (ton/rai) (stalk/rai) (mm) (cm) (%) (ton/rai)
1 8.7a 7,800a 2.66 263 13.6 1.19a
2 13.2bc 7,887a 2,77 267 13.8 1.84b
3 13.3bc 10,810c 2.70 250 13.5 1.77b
4 14.2¢c 11,700c 2.69 260 14.3 2.07b
5 10.8ab 11,884c 2.79 259 14.2 1.53ab
6 13.9¢ 9,100b 2.62 264 14.3 2.08b
Sig. o * ns ns ns o
CV(%) 19.4 18.7 4.58 4.8 6.36 20.8

ns = not significant, * ,**significantly different at P<0.05, and P<0.01 respectively;

Means in the same column with the same letter (s) are not significantly different at P<0.05 by DMRT

Table 6 Yield, yield component, yield quality and sugar yield of 1*

(Korat soil series)

ratoon cane in plot no.2

T yield Number of stalk Stalk diameter  Stalk length CCS Sugar yield
(ton/rai (stalk/rai) (cm) (cm) (%) (ton/rai)
1 8.7a 9,230a 2.85 237a 14.4ab 1.14a
2 9.3a 9,967ab 2.80 251ab 14.2ab 1.31ab
3 13.4b 11,938b 2.90 261ab 15.4b 2.06¢
4 11.2ab 10,176ab 2.71 229a 15.0ab 1.65bc
5 14.5b 12,068b 2.83 271b 14.0a 2.07c
6 12.8b 11,960b 2.89 254ab 14.9ab 1.92¢c
S|g *k * ns *k * *
CV(%) 21.8 14.1 3.90 7.95 7.20 24.0

ns = not significant, * ,**significantly different at P<0.05, and P<0.01 respectively;

Means in the same column with the same letter (s) are not significantly different at P<0.05 by DMRT
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Table 7 Cost and profit from fertilizer management for sugarcane production at plot No.1 (Kt)

Treatment Yield Fertilizer cost Income Profit increase

(Ton/rai) (baht) (baht) (baht)

T1 8.7 1,500 6,960

T2 13.2 1,660 10,560 3,600

T3 13.3 1,820 10,640 3,680

T4 14.2 2,290 11,360 4,400

T5 10.8 1,714 8,640 1,680

T6 13.9 2344 11,120 4,160

*Sugarcane price 800 baht/ton; profit was compared to treatment 1.

**Price of chemical fertilizer:

kg. MgSO .7H.O = 450 baht /25 kg, and ZnSO_ (32%Zn) =
4 2 4

16-16-8 = 700 baht /50 kg, 21-7-18 = 800 baht /50 kg, 0-0-60 = 800 baht /50

850 baht /25 kg.

Table 8 Cost and profit from fertilizer management for sugarcane production at plot No.2

Treatment Yield Fertilizer cost Income Profit increase

(Ton/rai) (baht) (baht) (baht)

T 8.7 1500 6960

T2 9.3 1660 7440 480

T3 13.4 1820 10720 3760

T4 11.2 2290 8960 2000

T5 14.5 1714 11600 4640

T6 12.8 2344 10240 3280

*Sugarcane price 800 baht/ton Profit was compared with treatment 1,

**Price of chemical fertilizer:

a9
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16-16-8 = 700 baht /50 kg, 21-7-18 = 800 baht /50 kg, 0-0-60 = 800 baht /50
kg. MgSO0,.7H O = 450 baht /25 kg, and ZnSO, (32%zn) =

850 baht /25 kg.

A 1 +| dl U o/
paniaanlagmsilanliiannaiunsuanasuuay
FNENNAANN A LLE LN IBININATINFN AT WAL
Homsasuardanydiludaulsenay

LANANSA19DY

NINITINTINWAT. 2548, Awuziinigldiefiu
Wmmwgﬁfa.l LANANTITINT NINITINTT
INEAT AULN 8/2548, NIENTIUNEATUAL
ANNT0L NPUNNHUNUAT

sung @ ans, 1391 wevnalsd, anen W50
uargaing qiusiug. 2542, nismau
auessianisldijainiivesden clone Auiw
3 clone TuAusuwiien lwanaatlseniu
MmAnae. ;esudsyantdes 2542,



KHON KAEN AGR. J. 47 (4) : 739-748 (2019). /doi: 10.14456/kaj.2019.42 747

Audiqang lsgnasnan]s  anntidunels
NINATINTTNLAT

899 Autlsdmue. 2543, nevinlidesgalu.
Audinensdasnianziueaniaenile,
ANINUATUENIINNNTERELAZHUIANR
N8 NIZNIWQARIVNITN, NTLNN

fimnl Asvanag, St Tanandn, tsenau nauls,
andng saanas uazlnsgen lamsmalsa.
2538. maneaauilelulsunemans, u.
118-128. lu nﬁiﬂizﬂ@mmifﬁmum
UIANANIALNTIRATIN 2. Aueidan
TegWsIULE NINATINITINEAT NIENIN
NEATUATAUNIDL, NTAUNNCL. .

4R91 TN, 2541, MR RANLIRIBIAUT
ilgndaaluiBannianziusanides
wilarasilszinalng. InendnusiFoyon
. v AnendeinenIAIans, naamnne

\BU @adtusue. 2538, TlnuAzANEITIRIAY
nldgndenlunianziuaaniaaamile,
u. 1-23 T Menuilszan] 2536-2537.
TasanneddediuilgefuiNatiu
Usz@nsnnnisuandealulseindlne.
MPITLFAINET ALZINEAT WAz
nadeunu-auaznisdszynd
ADNUUARE LA WA U LU NN TN AT
INHATANART NUNINUIRUNHATANGRS,
NN

Abdelrahman, M., A. Hamid. 2014. Effect of
sulfur on sugarcane yield and quality at
the heavy clay soil “Vertisols” of Sudan.
Universal J. of Applied Sci. 2(3): 68-71.

Blackburn, F. 1984. Sugarcane. Longman,
Inc., New York.

Bray R.H. and L.T. Kurtz. 1945. Determination
of total organic and available forms of
phosphorus in soils. Soil Science 59:
39-45

Calcino, D.V. 2010. Australian sugarcane
nutrition manual. Soil and Sugarcane
Growth, BSES Limited.

Cantarella, H. and R. Rossetto. 2014. Fertilizers
for sugarcane. p.405-422. In L.AB.

Cortez. Sugarcane bioethanol — R&D
for Productivity and Sustainability, Séo
Paulo: Editora Edgard Blucher

Franco, H.C.J., E. Mariano, A.C. Vitti, C.E. Faroni,
R. Otto, and P.C.O. Trivelin. 2011.
Sugarcane response to boron and zinc
in southeastern Brazil. Sugar Tech. 13:
86-95.

Gee, G.W. and J.W. Bauder. 1986. Particle-
sized analysis, pp. 383-411. In A. Klute,
ed. Methods of Soil Analysis Part 1
Physical and Mineralogical Methods.
American Society of Agronomy-Soil
Science Society of America, Madison,
USA.

Hongwei, T., Z. Liugiang, X. Rulin and H. Meifu.
2005. Better Sugarcane Production for
Acidic Red Soils. Better Crops. 89 (3):
24-26.

Jones, B.J. 2001. Laboratory guide for
conducting soil tests and plant analysis.
Boca Raton, Fla. CRC Press

Land Classification Division and FAO Project
Staff. 1973. Soil Interpretation
Handbook for Thailand. Dept. of Land
Development, Min. of Agri. and Coop.,
Bangkok.

Loeppert, R.H. and W.P. Inskeep. 1996. Iron.
p.639-664. In D.L. Sparks, A.L. Page,
R.H. Helmke, R.H. Leoppert, P.N.
Soltanpour, M.A. Tabatabai, C.T.
Johnston and M.E. Sumner (eds).
Method of Soil Analysis. Part 3: Chemical
Methods. Soil Science Society of
America, Inc. U.S.A.

Mellis, E.V., J.A. Quaggio, L.A.J. Teixeira, and

2011.

response to zinc application. In: 3rd

H. Cantarella. Sugarcane
International Zinc Symposium, Hyderabad,
India.

Moda, L.R., Prado, R.M., Caione, G., Campos,
C.N.S., Silva, E.C., and R.A. Flores.



748

WNULNEAT 47 (4) : 739-748 (2562). /doi: 10.14456/kaj.2019.42

2015. Effect of sources and rates of
phosphorus associated with filter cake
on sugarcane nutrition and vyield. Aust.
J. Crop Sci. 9(6):477-485.

Nelson, D.W. and L.E. Sommers. 1996. Total

Ridge,

carbon, organic carbon, and organic
matter, pp. 961-1010. In D.L. Sparks,
A.L. Page, P.A. Helmke, R.H. Loeppert,
P.N. Soltanpour, M.A. Tabatabai, C.T.
Johnston and M.E. Sumner, eds.
Methods of Soil Analysis, Part 3
Chemical Methods. Agronomy No 5.
SSSA Book Series. Madison, WI.

R. 2013. Fertilizing for High Yield and
Quality Sugarcane. IPI Bulletin No. 21.
International Potash Institute, Switzerland

Romheld V. and M. Nikolic. 2007. Iron. In

Handbook of plant nutrition. A.V. Barker
and D.J. Pilbeam. CRC Press. New
York.

Schroeder, B., Calcino D., Hurney, A., Robert

Singh,

Smith, R., Panitz, J., Cairns, R., Wrigley,
T., and P. Allsopp. 2008. Smart Cane
Principles of Best Management
Practice. BSES Limited Technical
Publication. Canegrowers, Queensland.
A., R.N. Srivastava, and S.B. Singh.
2007. Effect of sources of sulphur on
yield and quality of sugarcane. Sugar
Tech.9(1): 98-100.

Thomas G.W. 1996. Soil pH and soil acidity. In

D.L. Sparks, A.L. Page, R.H. Helmke,
R.H. Leoppert, P.N. Soltanpour, M.A.
Tabatabai, C.T. Johnston and M.E.
Sumner. (eds). Method of Soil Analysis.
Part 3: Chemical Methods. Soil Science
Society of America, Inc. U.S.A

Thomas, G.W. 1982. Exchangeable cations,

pp. 159-165. In A.L. Page, R.H. Miller
and D.R. Keeney, eds. Methods of Soil
Analysis:  Part 2
Microbiological Properties, 2nd eds.
American Society of Agronomy-Soil
Science Society of America, Madison,
USA.

Chemical and

Vasconcelos, R.L., Prado, R.M., Campos,

C.N.S, Caione, G., Aimeida, H.J. Moda,
L.R.,, Fernando T. Mello, F.T., and
C.C.D. Marta. 2014. Sources of
phosphorus with sugar cane filter cake
on the nutritional status and productivity
of sugar cane (Saccharum officinarum
L) cultivated in red-yellow latosoil. Aust.
J. Crop Sci. 8(11):1467-1474.

Walkley, A.and C.A. Black. 1934. An examination

of kjeldah method for determining soil
organic matter and a proposed
modification of the chroma acid titration
method. Soil Sci. 37: 29-35.



