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Abstract

Zinc deficiency is one problem that affects growth of sugarcane especially under sandy soil
condition, which zinc possibly lose from soil profile. Therefore, zinc application to sugarcane cropping
systems under sandy soil may promising approach to ameliorate sugarcane growth and total soluble solid
in juice. The objectives of this research was to study the effect of zinc application on growth and total
soluble solid in juice of sugarcane grown under sandy soil condition. The experiment consisted of five
treatments i.e. 1) Control (non chemical fertilizer), 2) Chemical fertilizer at recommended rate (CF), 3)
Chemical fertilizer at recommended rate combined with 4 kgZn/ha (CF+4 kgZn/ha), 4) Chemical fertilizer
at recommended rate combined with 8 kgZn/ha (CF+8 kgZn/ha) and 5) Chemical fertilizer at
recommended rate combined with 10 kgZn/ha (CF+10 kgZn/ha) with 3 replications using Randomized
Complete Block Design (RCBD) . Our results indicated that plant height, stalk diameter, SPAD reading and
total soluble solid in juice were not significantly different between treatments (P<0.05). However, CF+4
kgZn/ha treatment provided significantly tillering higher (7.78 tiller/hill) than control and CF treatments.
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Table 1 Chemical and physical properties of initial soil.
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(mg kg™ (mg kg™
0-15 6.48 0.025 2.57 0.45 0.004 30.34 057 3260 261.56
15-30 6.42 0.038 2.52 0.47 0.010 31.16 058 39.78 27152
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Table 2 Tillering of sugarcane at different stages

Treatments Tillering (tiller number/hill)

4 MAP 6 MAP 8 MAP 10 MAP 12 MAP

Control 6.50 6.83 7.06 b 559 c 6.00 b

Chemical fertilizer at recommended rate (CF) 7.00 6.39 8.17b 6.72 b 572b
CF+4 kgZn/ha 6.94 7.74 8.61b 730 b 7.78 a

CF+8 kgZn/ha 6.28 7.45 8.72b 8.41 a 6.83 ab

CF+10 keZn/ha 6.28 6.89 10.61 a 739 b 6.61 ab

F-test ns ns * *x* *
CV (%) 11.99 8.99 10.46 6.85 10.68

ns: not significantly different at P < 0.05, MAP: months after planting, *,** : significantly different at P < 0.05 and 0.01

Table 3 Height of sugarcane at different stages

Treatments Height (cm.)
4 MAP 6 MAP 8 MAP 10 MAP 12 MAP
Control 101.13 15159 18387  218.69 227.02
Chemical fertilizer at recommended rate (CF) 86.28 13298  177.09 211.94 221.58
CF+4 kgZn/ha 94.84 142.57 18046  205.39 218.63
CF+8 kgZn/ha 100.50  148.07 18457  217.46 224.04
CF+10 kgZn/ha 89.15 134.63  167.56  206.63 207.91
F-test ns ns ns ns ns
CV (%) 10.41 7.62 5.64 4.55 5.13
ns: not significantly different at P < 0.05, MAP: months after planting
Table 4 Stalk diameter of sugarcane at different stages.
Treatments Stalk diameter (mm)
4 MAP 6 MAP 8 MAP 10 MAP 12 MAP
Control 29.20 33.13 31.83 30.26 29.48
Chemical fertilizer at recommended rate (CF) 29.41 30.90 28.87 28.44 27.77
CF+4 kgZn/ha 28.91 31.56 30.26 29.58 28.37
CF+8 kgZn/ha 31.77 32.71 29.96 29.99 27.77
CF+10 keZn/ha 29.69 31.55 30.43 29.34 27.71
F-test ns ns ns ns ns
CV (%) 5.63 3.94 5.06 5.14 4.36
ns: not significantly different at P < 0.05, MAP: months after planting
Uil 17 atudl 1 unsau - fqu1eu 2563 MIASNEATNIZITU 17
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Table 5 SPAD reading of sugarcane at different stages.

Treatments SPAD
4 MAP 6 MAP 8 MAP 10 MAP 12 MAP

Control 37.7 414 36.6 b 324 23.1

Chemical fertilizer at recommended rate (CF) 38.2 40.5 40.2 a 30.6 22.0
CF+4 kgZn/ha 37.2 39.6 39.4 a 31.8 219

CF+8 kgZn/ha 36.3 40.0 40.3 a 31.8 19.4

CF+10 keZn/ha 333 40.5 371b 32.0 19.2

F-test ns ns ** ns ns

CV (%) 6.49 3.98 2.58 2.16 8.75

ns: not significantly different at P < 0.05, MAP: months after planting, **: significantly different at P < 0.01
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Table 6 Total soluble solid (°brix) of sugarcane

at harvest
Treatments Total soluble
solid (°brix)
Control 23.50
Chemical fertilizer at 24.07
recommended rate (CF)
CF+4 kgZn/ha 22.43
CF+8 kgZn/ha 23.00
CF+10 kgZn/ha 23.37
F-test ns
CV (%) 2.85

ns: not significantly different

asUnan1539e

1. mslddeniisiududedanegdlunndns
minanedhdldvilidestl Augs WU uAudnasE
fu neudeaduredly wartinmvedsimun
avaelaluiidos unnistunslaysififteseis
wen uaznshilladendlussuumsugndes

2. msldduwadswudud edaineddnsn 4
Alansudanzddoenans geuiin1sunnnauinniing
lademdiissegnien uavnisluladewnd wely
wansin9Innsladetasisiududedansddnsn 8
Alansudansdsiaanas waznisldleiniisiuiude
dineddns 10 Alansudangdsiaianans

AnRN5sUUsENA

ALK ITUVDVBUAMI U ANYUNITITE
Uizmmqmmuﬁ?ﬁlﬂ UsgdUsuUszanas w.m.2561 9
advayuwIvlTEuIunIsITy wazvieaujuanig
AATIENT MO WNTNY

Belgium and Paris, France.

Agric. Res. 10(6): 477-484.

References

Alloway, B.J. 2004. Zinc in soils and crop nutrition. Second edition, published by IZA and IFA Brussels,

Chittamart, N., Inkam, J., Ketrot, D. and Darunsontaya, T. 2016. Geochemical fractionation and adsorption
characteristics of zinc in Thai major calcareous soils. Commun soil sci plan. 47(20): 2348-2363.

FAQ. 2018. Sugarcane [online]. [Accessed October 15, 2018]. Available from: URL:
http://www.fao.org/faostat/en/#data/QC.

Filho, M.C.M.T., Buzetti, S., de Paula Garcia, C.M., Benett, C.G.S,, Benett, K.S.S., Andreotti, M. and Galindo,

F.S. 2015. Rates and sources of zinc applied in sugarcane grown on sandy soil in Brazil. Afr. J.

Uil 17 atuil 1 unsreau - Squisy 2563

TEINYAITNISIFEU 19

Volume 17 Number 1 January - June 2020



Prawarun Agr. J. Volume 17(1) 2020, 11 - 20

Franco, H.C., Mariano, E., Vitti, A.C., Faroni, C.E., Otto, R. and Trivelin, P.C. 2011. Sugarcane response to
boron and zinc in Southeastern Brazil. J. Amer. Soc. Sugar Cane Tech. 13(1): 86-95.

Gupta, A.P. 2005. Micronutrient status and fertilizer use scenario in India. J. Trace Elem. Med. Bio. 18(4):
325-331.

Jain, R., Srivastava, S., Solomon, S., Shrivastava, A.K. and Chandra, A. 2010. Impact of excess zinc on
growth parameters, cell division, nutrient accumulation, photosynthetic pigments and
oxidative stress of sugarcane (Saccharum spp.). Acta. Physiol. Plant. 32(5): 979-986.

Kaewpradit, W. 2013. Training manuals knowledge construction and sugarcane development Project:

Part V Balancing plant nutrients for growth and resistance sugarcane white leaf disease. 1*" Edition.
Company Khon Kaen Printing. Khon Kaen. (in Thai)

Klinhom, N., Thongjoo, C., Pornprom, T. and Inboonchuay, T. 2018. Effect of Major Elements Fertilizer
Management in Combination with Zinc on Growth and Yield Components of Sugarcane. Khon
Kaen Agri. J. 46(4): 709-720. (in Thai)

Land Development Department. 2019. Soil management information [online]. [Accessed March 15,
2019]. Available from: URL: http://www.ldd.go.th/Web_Soil/sandy.

Mawan, N. and Kaewpradit, W. 2018. Effect of Nitrogen Fertilizer Level on Yield, Nitrogen Efficiency,
Urease Activity and Soil Fertility after Sugarcane Harvesting under Sandy Soil Condition.
Prawarun Agr J. 15(1): 74-84. (in Thai)

Mazhar, S. 2016. Impact of zinc and boron application on growth, cane yield and recovery in sugarcane.
Life Sci. Inter J. 10(1): 30-37.

Office of Agricultural Economics. 2019. Agricultural statistics of Thailand [online]. [Accessed July 2,
2019]. Available from: URL: http://www.oae.go.th.

Paisancharoen, K. 2013. Integrated Technology for Increasing Sugarcane Productivity as Approaching
Asean Economic Community. Department of Agriculture. Bangkok. (in Thai)

Ponprasert, P. 2007. Plant Physiology. 1% Edition. O.S. Printing House. Bangkok. (in Thai)

Singh, A, Gupta, AK., Srivastava, R.N., Lal, K. and Singh, S.B. 2002. Response of zinc and manganese to
sugarcane. Sugar Tech. 4(1-2): 74-76.

Smith, D.M., Inman-Bamber, N.G. and Thorburn, P.J. 2005. Growth and function of the sugarcane root
system. Field Crops Research. 92(2-3): 169-183.

Taiz, L. and Zeiger, E. 2003. Plant Physiology. 3" Edition. Annals of Botany Company, U.S.A.

Thongjoo, C., Katpiyarat, P., Amkha, S. and Inboonchuay, T. 2017. Effects of Organic Mixed Material from
by-Product of Monosodium Glutamate (ami-ami) Factory and Fly Ash on Growth, Yield of
Sugarcane and Soil Properties. J. Sci. Tech. 6: 21-32. (in Thai)

20 MIHEITNYATNITITY Uil 17 avuil 1 uns1AY - Iquieu 2563

Volume 17 Number 1 January — June 2020



