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Abstract 

This study investigated the effects of chemical fertilizer application with gypsum on growth and 
yield of sugarcane (Saccharum officinarum L.) planted in Kamphaeng Saen soil series. Randomized 
Complete Block Design was used as an experimental design consisted of 7 treatments, i.e., a) 
control/unfertilized treatment (T1 = control); b) chemical fertilizer following soil analysis (T2 = IF100%+G0); c-
d) chemical fertilizer following soil analysis combining with gypsum 25 and 50 kg/rai (T3 = IF100%+G25 and T4 
= IF100%+G50); e) chemical fertilizers following soil analysis only 75% (T5 = IF75%+G0); f-g) chemical fertilizers 
following soil analysis only 75% combining with gypsum 25 and 50 kg/rai (T6 = IF75%+G25 และ T7 = IF75%+G50). 
The study revealed that using different chemical fertilizer following soil analysis both single usage or 
combining with gypsum effected on the height of sugarcane at 3 and 6 months nearly the same while the 
control treatment effected on the height of sugarcane at the lowest of all growth stages. 

Regarding of sugarcane yield at 12 months, it was revealed that applying chemical fertilizer 
following soil analysis combining with gypsum 50 kg/rai (IF100%+G50) effected on the highest of yield and 
sugar yield. This was not different comparing with applying chemical fertilizer following soil analysis 
combining with gypsum 25 kg/rai (IF100%+G25), and applying chemical fertilizer following soil analysis 
(IF100%+G0), respectively. While the control treatment effected on the lowest of yield and sugar yield.  
Further, applying chemical fertilizer following soil analysis combining with gypsum 50 kg/rai (IF100%+G50) 
effected on the highest of stalk height and weight/stalk, but it was not different with applying chemical 
fertilizer following soil analysis combining with gypsum 25 kg/rai (IF100%+G25), applying chemical fertilizer 
following soil analysis (IF100%+G0), and applying chemical fertilizer only 75% of soil analysis both a single 
use or combining with gypsum 25 and 50 kg/rai (IF75%+G0, IF75%+G25 and IF75%+G50), respectively.  While the 
control treatment effected on the lowest of stalk height and weight/stalk. 
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 Gypsum (Gypsum) is a compound of calcium sulphate dihydrate (CaSO4.2H2O) which is white or 
colorless ,crystals ,can be dissolved in the water about 2.5 grams/lit of water (Yongyut ,1999).Component 
of gypsum are calcium and sulfur that’s  fertilizer to supply calcium and Sulphate.  And sulphate will lack 
in soil with low level of organic such as Kampeng Saem soil (Yongyut and department,2008).Using 
agricultural research related gypsum has many great features to improve degraded soils, especially for the 
land has been used in agriculture for a long time. When using the gypsum to improve degraded soils, that 
will affect the soil has the potential to yield better in an overall (Warington et al., 1989; Miller, 1987; Agassi 
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et al., 1990).So the idea of bringing gypsum to prove Treasures Boutique leverage agriculture together with 
chemical fertilizers to promote efficient use of fertilizer and effects on growth and yield of maize. This is to 
be a viable alternative for farmers to reduce the cost of fertilizer for maize production in the further. 

 

Materials and methods 

 

Experimental and experimental research conducted at the Department of Soil Science. And 
chemistry lab and fertility of the soil. Department of Soil Science, Faculty of Agriculture, Kasetsart 
University, Kamphaeng Saen. Faculty Kamphaeng Saen district Nakhon Pathom Province. 

 
1. Equipment 
1.1 KPS soil (Kamphaeng Saen soil series, Ks) is in the soil ranks Alfisols ,Haplustalfs soil group and 

sub soil Typic Haplustalfs (Soil Survey Staff, 1975) which is a typical landform, soil depth, with good 
drainage impermeable medium and the runoff of surface water medium. The soil is loam or loamy clay 
soil. The soil is fertile high Chemical and physical properties of soil KPS are shown in Table 1. 

1.2  Logs sugarcane (Saccharum officinarum L.) using Suphanburi 80. 
1.3 fertilizers include ammonium sulphate (21% N) fertilizer superphosphate (20%P2O5) and 

potassium chloride (60% K2O). 
1.4 Gypsum used in the experiment. A trade name "Green Cal" of DKT CO.,LTD 
1.5 Equipments for analytical chemistry including pH meter (420A model), Electrical conductivity 

meter (4010 model), Microkjeldahl distillation apparatus (Gerhard: VAP 20 model), Digestion apparatus 
(Gerhard: Ger 704000 model), Atomic absorption spectrophotometer (SpectrAA 220 FS. ), field scales 
weighing 3 digit and oven (Memmert). 
           2. Methods 
  Soil samples from the plots before planting at a depth of 0-30 cm. To analyze the chemical 
properties of soil including pH alkaline soil (pH, 1: 1) the electrical conductivity of the soil (ECe) the amount 
of organic matter. Object the amount of phosphorus, potassium, calcium and magnesium exchange. 

    Plant sugarcane varieties Suphanburi 80 on the early of the rainy season. (May 2009), which area 
planted to all 25.5 x 41.0 square meters, divided into plots  of 21 plots, each plot has a width of 5.0 
meters, long 7.5 meters and the size of the area harvested in each plot were 2.5 x 5.0 m. the experimental 
design was Randomized Complete Block design of 3repeat and  7 treatments  as below. 

1) Do not use chemical fertilizers, gypsum (Control). 
2) Using rate of fertilizer according soil analysis (IF100% + G0). 
3) Using fertilizer according soil research with gypsum 25 kg / 1600 m2 (IF100% + G25) 
4) Using fertilizer according soil research with gypsum 50 kg / 1600 m2 (IF100% + G50) 
5) Using fertilizer only 75% according the soil  research (IF75% + G0). 
6) Using chemical fertilizer only 75% according the soil with gypsum 25 kg /1600 m2 (IF 75% + G25) 
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7) Using chemical fertilizer only 75% according the soil research with gypsum 50 kg / 1,600 m2 (IF 

75% + G50). 
For chemical fertilizers according soil analysis is 12, 3 and 12 kg N, P2O5 and K2O per 1,600 m2, 

respectively (Department of Agriculture, 2005).  
 Using chemical fertilizer and gypsum in 2 times, when age 60 and 90 days after planting sugarcane. 

Collect growth data of cane at the age of 3, 6, 8, and 9 months after planting, including height, 
number of aircraft in the first row of meter and the green of the leaves (SPAD reading) the retention, 
productivity and yield of sugarcane during the cane was 12 months including length of sugarcane stalk, 
diameter of sugarcane stalk ,weight of sugarcane stalk, quantity canes per stalk, quantity canes of 
sugarcane per 1600m2 ,weight of sugar cane bagasse, yield of sugarcane per 1600 m2 CCS and  yield of 
sugar 
 

Table 1 Chemical and physical properties of Kamphaeng Sean soil series 

Properties Results Note 
pH (soil : water = 1:1) 
ECe (dS/m) 
Organic matter (%)1/ 
Available P (mg/kg)2/ 
Exchangeable K (mg/kg)3/ 
Exchangeable Ca (mg/kg)3/ 
Exchangeable Mg (mg/kg)3/ 
Texture4/ 

7.36 
0.96 
0.92 
44.44 
54.68 

1523.58 
68.29 

clay loam 

1/ = Walkley and Black method (Walkey and Black, 
1934) 
2/ = Bray II method (Bray and Kurtz, 1945) 
3/ = Extracted with NH4OAc pH 7.0 (Pratt, 1965) 
4/ = คณาจารยภ์าควิชาปฐพีวิทยา (2541) 

 
  Results of experiment and Discussion 

The results of using chemical fertilizers with gypsum on growth and productivity of sugarcane 
Suphanburi 80 grown in soil KPS. The results are as follows: 

1.  Growth of sugarcane 
1.1 length of sugarcane stalk 
Using chemical fertilizer according to soil analysis rates ,either used alone or in combination with 

gypsum results the height of the stalk of sugar cane at the age of 3 and 6 months different statistically 
significant (Table 2).Which all treatments that using chemical fertilizer according the analysis of soil research 
both used alone and in combination with gypsum results on height sugarcane area statistically different in 
overall when compared to the control treatment that results the height of the stalk of sugarcane least  at 
each growth stage. Notice that declining the rate of chemical fertilizer results the height of the stalk of 
sugar cane is relatively low when compared with chemical fertilizer at a higher rate. This is consistent with 
studies of Prasit (2009) Chaisit and Pajari (2009) and Chaisit and Tanadsri (2010). And using chemical fertilizer 
combined with gypsum 50 kg / 1,600 m2 height of the stalk of sugar cane tends  higher than using chemical 
fertilizer with gypsum  25 kg /1,600 m2 and using only chemical fertilizer respectively. 
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1.2 Quantity of sugarcane stalks in row meter        
 Using chemical fertilizer according soil analysis rates either used alone or in combination with 

gypsum results quantity of sugarcane stalks in row meter at the age of 3, 6, 8, and 9 months after planting 
not statistically different (Table 3) .Which have noted that quantity of sugarcane stalks in row meter at the 
age of 6, 8 and 9 months after planting downtrend. This is probably due to the sugar cane growing in 
height increase which has resulted in the shade makes the sun shines through the Gothic pulp is reduced, 
so the cane shoots are emerging not light. It will contribute to the efficiency of photosynthesis decreases. 
Or may be the result of an accumulation of diseases and pests, the new shoots can’t grow further 
(Perugino Korn, 1995; Aberdeen privilege and an excellent teacher, 2009). 

1.3 The green of leaves 
Using chemical fertilizer according to soil analysis rates either used alone or in combination with 

gypsum. result to the green leaves of sugarcane at the age of 3, 6, 8, and 9 months after planting not 
statistically different (Table 4) .Which has observed that the fertilizer in lower rates tend to weaken the 
green of the leaves as well. This is because the soil with organic matter and nitrogen KPS is low to 
moderate. The amount of phosphorus and potassium exchange at a high level, thereby reducing the 
amount of nitrogen fertilizer has been making cane with less. The reason of this deficiency cane results the 
green of the leaves fell. Since nitrogen is a component of chlorophyll (Yongyutt, 2009), consistent with the 
research of Piyamaporn (2010), the treatment control has resulted in the green leaves of sugarcane lowest 
in all stages of growth. 

2. Yield and yield components of sugarcane 
2.1 length of sugarcane stalk, diameter of sugarcane stalk, quantity canes per stalk and weight of 

sugarcane stalk 
     Using chemical fertilizer according to soil analysis rates either used alone or in combination 

with gypsum. result to length of sugarcane stalk and weight of sugarcane stalk at harvest (12 months after 
planting) differences were statistically significant (Table 5) .Which use chemical fertilizer according the soil 
research with gypsum  50 kg /1,600m2 (IF100%. + G50) has results on length of sugarcane stalk maximum 
(375.60 cm) that does not vary with using chemical fertilizer according the soil research with gypsum 25 kg 
/1,600 m2 (IF100% + G25).Using only chemical fertilizer according the soil analysis. (IF100% + G0) and using 
chemical fertilizer only 75% according the soil research with gypsum 50kg/1,600 m2 and 25 kg / 1,600 m2 
(IF75% + G50 and IF75% + G25), respectively. Besides, using chemical fertilizer according the soil research 
with gypsum 50 kg /1,600 m2 (IF100% + G50) also resulted in  length of sugarcane stalk, and weight of 
sugarcane stalk most (2.86 kg) which does not vary with using chemical fertilizer according the soil research 
with. Gypsum 25 kg/1,600 m2 (IF100% + G25). Using only 75% of chemical fertilizer according soil research 
either used alone or in combination with gypsum (IF75% + G50 and IF75% + G25 and IF75% + G0), 
respectively .while the treatment control that results in length of sugarcane stalk, and weight of sugarcane 
stalk least (331.67 cm and 2.21 kg).However, all treatments have resulted in diameter of sugarcane stalk 
and quantity canes per stalk similarly in the 2.76 to 2.90 cm. and 27.07 to 30.67 stalks respectively (Table. 
5) 

2.2 Yield of sugarcane, Quantity canes of sugarcane and weight of sugar cane bagasse,  
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Using chemical fertilizer according to soil analysis rates either used alone or in combination with 

gypsum. Result to yield of the cane in harvest. very significantly greater statistically (Table 5).Which using 
chemical fertilizer on the soil research with gypsum 50 kg / 1,600 m2 (IF100% + G50) results on yield of 
sugarcane mostly (27.81 T /1,600 m2) That does not vary with using chemical fertilizer according the soil 
research with gypsum 25 kg / 1,600 m2 (IF100% + G25) and using chemical fertilizer according the soil 
analysis alone (IF100% + G0), respectively. While the control treatment results to yield of sugarcane 
minimum (21.79 T / 1,600 m2) that does not vary with using chemical fertilizer only 75% according the soil 
fertilizer (IF75% + G0) .For the reason that treatment control has yield of sugarcane higher than average. of 
sugarcane in the country (11.81 T / 1,600 m2, Office of the Cane and Sugar, 2005) which is possibly due to 
the amount of rain that fell throughout the trial, the area was converted into a meadow and is 
incorporated in the process of preparing a conversion .So cause decomposition of litter and release 
nutrients into the plant later that is consistent with reports of Howeler (1981) about the turnover of organic 
compounds from plant residues remain in the soil. However, notice that using chemical fertilizer at a 
reduced rate , yield of sugarcane relatively low When compared with using chemical fertilizer at a rate 
higher which is consistent with studies of Prasit (2009) Chaisit and Pajari (2009) and Chaisit and Tanadsri 
(2010) .And using chemical fertilizer with gypsum high rate (50 kg / 1,600 m2) yield. Of sugarcane tend to be 
higher than using chemical fertilizer with gypsum with a lower rate (25 kg / 1,600 m2) and only using 
chemical fertilizer- respectively .In addition, all treatments have resulted quantity canes of sugarcane per 
1600 m2 and weight of sugar cane bagasse same during the 9330-10368 stalks and from 3.73 to 4.42 tons 
per 1,600 m2 respectively (Table 5). 

2.3 Percentage of Brix Pol Fiber and Commercial cane sugar (CCS) 
       Using chemical fertilizer according to soil analysis rates either used alone or in combination with 
gypsum. Result to percent brix poll of sugarcane fiber and CCS at harvest no difference was statistically 
significant (Table 6) .Which the percentage of all treatments Brixton polls fiber and CCS in the 18.68 to 
19.78, 14:47 to 16:47, 10:15 to 12:13 and from 10.87 to 11.90 percent, respectively. 

2.4 Purity and yield of sugar 
Using chemical fertilizer according to soil analysis rates either used alone or in combination with 

gypsum. Result effective yield of sugar cane harvest very significantly greater statistically (Table 7) Which 
using chemical fertilizer according the soil research with gypsum 50 kg /1,600 m2 (IF100% + G50) results 
yield of sugar cane mostly (3.37 Tons. / 1,600 m2) that does not vary with using chemical fertilizer 
according the soil fertilizer with gypsum 25 kg /1,600 m2 (IF100% + G25). While treatment controls results 
the yield of sugar cane lowest (2.21Tons /1,600 m2) that no difference with using chemical fertilizer only 
75% according soil research (IF75% + G0). Also notice that using chemical fertilizer in a rate reduction  
results to the yield of sugar cane is relatively low when compared with using chemical fertilizer in a rate 
higher that is consistent with reports of performance Prasit (2009) and Chaisit and Pajari(2009) .Using 
chemical fertilizer together  with gypsum in high rate (50 kg /1,600 m2) ,Yield of sugar cane tends higher 
than using chemical fertilize together with gypsum in lower rate (25 kg /1,600 m2) and using chemical 
fertilizer only respectively. In addition, all treatments are the same purity of molasses in the range from 
76.77 to 83.20 percent. 
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Conclusions and Recommendations 
 From the study of using chemical fertilizer together with gypsum in different rates result to the 
growth and yield of sugarcane Suphanburi 80 in rainy season (May 2009 - April 2010) has summarized the 
results as follows. 

1. Using chemical fertilizer according to the soil research with gypsum 50 kg / 1,600 m2 result to  
yield fresh largest that no difference with using chemical fertilizer according the soil research with gypsum  
25 kg / 1,600 m2 and using chemical fertilizer according soil analysis, respectively.  And treatment control 
has resulted to yield of sugarcane in the lowest. 

2. Using chemical fertilizer according to the soil research with gypsum 50 kg / 1,600 m2 results to  
length of sugarcane stalk, and weight of sugarcane stalk that no difference with using chemical fertilizer 
according the soil research with gypsum 25 kg / 1,600 m2 .Using chemical fertilizer according soil analysis. 
and using chemical fertilizer only 75% according the soil research, either used alone or in combination with 
gypsum 25 and 50 kg /1,600 m2, respectively.  While treatment control results on length of sugarcane stalk, 
and weight of sugarcane stalk minimum. 

3. Using chemical fertilizer according to the soil research with gypsum 50 kg / 1,600 m2 results to 
yield of sugar cane largest that no difference with using chemical fertilizer according soil research with 
gypsum 25 kg / 1,600 m2 .While treatment control results to yield of sugar cane minimum. 

This experiment shows that. It is possible to bring the gypsum used in conjunction with chemical 
fertilizers in the planting sugarcane in soil KPS which organic matter is low (0.92%).But the duration of the 
study is only one year which could not reach a conclusion very clearly .So it should also be explored in 
the next two years (one cane per year) in the same space. In order to confirm the effect of using gypsum 
with chemical fertilizer results to growth and productivity of sugarcane, including changing affecting the 
chemical and physical properties of the soil in the long term eventually. 
 
Table 2 Height of sugarcane (var. Suphanburi 80) planted in Kamphaeng Saen soil series at different   
 growth stages 
 

 
Treatments 

Height (cm) 
3 months 6 months 8 months 9 months 

T1 = Control 92.37b 270.63b 325.50 370.83 
T2 = IF100%+G0 117.07a 299.70a 359.83 396.83 
T3 = IF100%+G25 118.73a 303.97a 367.17 397.67 
T4 = IF100%+G50 121.30a 306.67a 369.50 400.83 
T5 = IF75%+G0 105.33ab 288.37ab 346.17 386.83 
T6 = IF75%+G25 113.73a 292.30a 346.33 388.33 
T7 = IF75%+G50 115.77a 295.07a 351.50 392.00 

F-test * * ns ns 
CV (%) 3.95 3.70 6.08 3.86 

ns = not significantly different at 0.05 probability. 
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Numbers followed by a common letter or letters are not significantly different at the 0.05 level according 
to DMRT. 
 
 
 
Table 3 Numbers of stalk of sugarcane (var. Suphanburi 80) planted in Kamphaeng Saen soil series at  
               Different growth stages 
    

 
Treatments 

Numbers of stalk for one-meter row 

3 months 6 months 8 months 9 months 
T1 = Control 9.84 9.69 9.04 8.71 
T2 = IF100%+G0 11.69 10.20 9.35 9.05 
T3 = IF100%+G25 11.89 10.20 9.67 9.24 
T4 = IF100%+G50 12.40 10.58 9.73 9.71 
T5 = IF75%+G0 10.13 9.69 9.11 8.76 
T6 = IF75%+G25 10.89 9.78 9.22 8.98 
T7 = IF75%+G50 11.07 10.00 9.31 9.04 

F-test ns ns ns ns 
CV (%) 9.48 9.76 10.46 9.54 

ns = not significantly different at 0.05 probability. 
 
Table 4 Leaf greenness (SPAD reading) of sugarcane (var. Suphanburi 80) planted in Kamphaeng Saen soil  
              series at different growth stages 
 

 
Treatments 

Leaf greenness (SPAD reading)  
3 months 6 months 8 months 9 months 

T1 = Control 41.19 39.48 35.68 32.52 
T2 = IF100%+G0 42.21 42.71 37.53 33.94 
T3 = IF100%+G25 42.42 43.51 37.57 35.58 
T4 = IF100%+G50 42.82 43.72 37.76 35.60 
T5 = IF75%+G0 41.96 41.85 36.27 33.46 
T6 = IF75%+G25 42.08 42.46 36.29 33.68 
T7 = IF75%+G50 42.15 42.49 36.90 33.86 

F-test ns ns ns ns 
CV (%) 2.66 4.33 4.00 4.36 

ns = not significantly different at 0.05 probability. 
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Table 5 Stalk heights, stalk diameters, numbers of internode/stalk, weight/stalk, yields, numbers of stalk 
and  
            weights of straw of sugarcane (var. Suphanburi 80) planted in Kamphaeng Saen soil series at 12  
            months 
 

 
Treatments 

Stalk 
heights 
(cm) 

Stalk 
diameters 

(cm)  

Numbers of 
internode/ 

stalk 

Weight/ 
stalk  
(kg) 

Yields  
(ton/rai) 

Numbers 
of 

stalk/rai 

Weights 
of straw  
(ton/rai) 

T1 = Control 331.67c 2.76 27.07 2.21c 21.79c 9,828 3.83 
T2 = IF100%+G0 364.13ab 2.85 29.73 2.51bc 25.98ab 10,368 4.32 
T3 = IF100%+G25 364.40ab 2.87 30.07 2.85a 27.37a 9,643 4.42 
T4 = IF100%+G50 375.60a 2.90 30.67 2.86a 27.81a 9,714 4.37 
T5 = IF75%+G0 353.13b 2.79 28.27 2.56ab 23.90bc 9,330 4.00 
T6 = IF75%+G25 354.33ab 2.83 28.60 2.56ab 24.55b 9,600 3.97 
T7 = IF75%+G50 358.40ab 2.85 28.60 2.65ab 24.81b 9,358 3.73 

F-test * ns ns ** ** ns ns 
CV (%) 3.14 2.38 4.62 6.81 5.35 9.43 14.84 

ns = not significantly different at 0.05 probability.  
Numbers followed by a common letter are not significantly different at the 0.05 level according to DMRT. 
 
 
Table 6 Brix, Pol, Fiber and CCS of sugarcane (var. Suphanburi 80) planted in Kamphaeng Saen soil series 
 

Treatments Brix (%) Pol (%) Fiber (%) CCS (%) 

T1 = Control 18.85 14.47 10.87 10.15 
T2 = IF100%+G0 19.22 15.30 11.00 11.01 
T3 = IF100%+G25 19.41 15.62 11.73 11.24 
T4 = IF100%+G50 19.78 16.47 11.87 12.13 
T5 = IF75%+G0 18.68 14.47 10.93 10.21 
T6 = IF75%+G25 19.19 14.96 11.77 10.51 
T7 = IF75%+G50 18.71 15.20 11.90 10.99 

F-test ns ns ns ns 
CV (%) 5.32 6.14 5.90 8.44 

ns = not significantly different at 0.05 probability.  
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Table 7 Purity and sugar yields of sugarcane (var. Suphanburi 80) planted in Kamphaeng Saen soil series 
 

Treatments Purity (%) Sugar yields (ton/rai) 
T1 = Control 76.77 2.21e 
T2 = IF100%+G0 79.48 2.86bc 
T3 = IF100%+G25 80.47 3.08ab 
T4 = IF100%+G50 83.20 3.37a 
T5 = IF75%+G0 77.48 2.44de 
T6 = IF75%+G25 77.98 2.58cd 
T7 = IF75%+G50 81.22 2.73bcd 

F-test ns ** 
CV (%) 3.27 6.99 

ns = not significantly different at 0.05 probability.  
Numbers followed by a common letter are not significantly different at the 0.05 level according to DMRT. 
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