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Effects of the rates of Chemical fertilizer and vinasse on sugarcane
yield and soil fertility in loamy sand of Yasothon soil series
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Srisuda Thippayarugs'*, Kobkiet Paisancharaen' and Jeam Jabrakon'

unAnsia: ﬁﬂﬂ’m@ﬂmﬁ’mﬂﬂﬂLﬂflLLﬂzﬁWﬂ’md’Wi'ﬂN@NEmm@ﬂé’ﬂﬂﬂ@ﬂ (2552-53) wazdoune 7 1 (2553-54)
Wugreuwnu 3 Ugnlusiusnmaagaslass filinnans 109AuRdENT lsrauunu TnganauauniImasewLL Split
plot $712u 3 41 Tlademdnl@un nslgrnnng1emen 10, 20 wae 30 auu /s wariinisldvinnlan 10 v /ls
fhuasnansageu dadusedliunnisldlainiiings 16-4-16 4,31 0, 50 uaz 100 nn./ls wum"l,uuﬂgmuwuﬁﬂu
mmﬂﬂLﬂmmvmmﬂmmmmmm BNAUTZNALNANAR ULAZANHIUENNNINNGAT AABATIAIUANTAN AN
memmwmwmmimumma@ﬂﬂgnLL@Wﬂ@ﬂm@ 1 psldtinnd e 20 uaz 30 AU, me@m@m@ﬂﬂ@n
a9l AU INATA 58% WAy 65% snndmslailadnnngn wasiinnandndenns 1 aealuadAtyng
atmleldtinangn 10, 20 uaz 30 av.u/l3 76, 113 waz 121% mudau snnndndlelailddnands nandniis
Tuanmafissuaudiunie A waTLEURNAUTNAT9A nnsldvinananinld@audia pH Arntsin i
Tnunaden waaiden waz winiden Seeglusziuidulslenibonnlgndesniniu uinsldiuindnedes
Sl liinanan eefUsznaunanan uazdnuuzmansneasesdeuAnseil ualinunisddauulas
POIAUNLATILAZNN A WATTIEN AT 98 DA

Fndndy: thnandn, faelgn, deama 1

ABSTRACT: Effects of rates of application of chemical fertilizer and vinasse were investigated for sugarcane yield
(var. Khon Kaen 3) of plant crop (2009-2010) and the 1% ratoon crop (2010-2011) in loamy sand of Yasothon soil
series. The experiment was conducted in the experimental field of Khon Kaen Field Crops Reseach Center using split
plot design with 3 replications. Rates of vinasse application at 10, 20 and 30 m*/rai were the main-plot treatments
with water at 10 m*/rai as a control treatment. The subplot treatments were the rates of chemical fertilizer (16-4-16
of N-P,0,-K,0) including 50 and 100 kg/rai with no fertilizer application as a control treatment. It was found
that no interaction of the rates of chemical fertilizer and vinasse on sugarcane yield, yield components agronomic
characteristics as well as soil chemical and physical properties after harvesting plant and ratoon crops. Vinasse
application at the rates of 20 and 30 m*/rai significantly increased cane yield 58 and 65% of no vinasse application,
respectively as well as application at the rate of 10, 20 and 30 m*/rai increased cane yield of the 1% ratoon crop
76, 113 and 121% of no vinasse application, respectively. Sugarcane yield increased according to increase cane
numbers, length and diameter of canes. Soil properties was improved with application of vinasse, ie. pH, EC, K, Ca
and Mg that was beneficial for sugarcane production. Application of the both rates of chemical fertilizer did not show
any significant difference of cane yield, yield components and agronomy characteristics as well as soil properties.
Keywords: vinasse, plant cane, 1* ratoon cane
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Table 1 Chemical composition of vinasse used prior to planting and after harvesting the first crop of sugarcane.

Chemical Parameters

Prior to planting

After harvesting the 1% crop

pH

EC (dS/m)

Organic matter (%)
Total N (%)

Total PZO5 (%)
Total KZO (%)

Ca (%)

Mg (%)

Na (%)

Brix (%)

5.1
21
2.9
0.1
0.03
0.7
0.19
0.08
0.01
9.2

4.6
31
4.7
0.3
0.1
0.6
0.5
0.2
0.02

Table 2 Amount of organic matter and some plant nutrients added with various rates of vinasse application

prior to sugarcane planting and after harvesting the 1% crop.

Chemical Parameters

Prior to sugarcane planting

10m3 20m° 30m’
Organic matter (kg) 290 580 870
Total N (kg) 10 20 30
Total PZO5 (kg) 3 6 9
Total K O (k) 70 140 210
Ca (kg) 19 38 57
Mg (kg) 8 16 24
Na (kg) 0.1 0.2 0.3

After the first harvest

10 m® 20m° 30m’
Organic matter (kg) 470 940 1410
Total N (kg) 30 60 90
Total P O_(kg) 10 20 30
Total K O (kg) 60 120 180
Ca (kg) 50 100 150
Mg (kg) 20 40 60
Na (kg) 0.2 0.4 0.6
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Table 3 Effects of different rates of chemical fertilizer rates and different rates of vinasse application on

sugarcane emergence, shoot production and height of sugarcane plant crop var. KK3 at Khon Kaen

Field Crops Research Center, in 2009.

Treatment Y%germination hills Shoot number per hill Height (cm)
Days" 21 44 121 21 44 121 238 148 237 336
Main treatments
water 10 m%/rai 59 90 100 17 25 48 54 27 ¢ 56 B 194 B
Vinasse 10 m*/rai 52 69 99 19 25 56 6.7 32BC 65AB 219 AB
Vinasse 20 m*/rai 44 71 99 19 28 6.1 55 38 AB 75 A 233 A
Vinasse 30 m*/rai 52 82 100 17 27 67 6.3 41 A 77 A 236 A
Fertilizer” Rate (kg/rai)
0 52 80 100 17 26 58 6.0 33 68 218
50 51 78 100 18 27 58 6.0 34 68 222
100 51 76 99 19 27 58 6.0 35 69 221
CV(%) a 50 29 09 27 22 11 28 11 21 12
b 22 10 05 14 9 11 8 16 17 11

" Days after planting

? Chermical fertilizer grade 16-4-16 kg/rai of N-P.O-K O
¥ Mean values of the main plot treatments with the same capital letters in the same column were not significantly

different according to LSD at 5% level.
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Table 4 Effects of different rates of chemical fertilizer rates and vinasse application on yield, yield components

and some agronomic characteristics of the plant crop of sugarcane var. KK3 at Khon Kaen Field Crops

Research Center, in 2009.

) Cane FW Hill No. Cane No. Cane length  Diameter Trash DW
Main treatments ) o ) )
(Mg/rai) (Hill/rai) (Cane/rai) (cm) (mm) (kg/rai)
water 10 m*/rai 6.3 B 2,414 6,291 B 208 28 B 1,077 C
Vinasse 10 m*/rai 9.2 AB 2,296 6,835 AB 228 30 A 1,250 BC
Vinasse 20 m*/rai 9.9A 2,247 7,190 A 235 30 AB 1,422 AB
Vinasse 30 m*/rai 104 A 2,178 7,363 A 241 31A 1,482 A
Fertilizer” Rate (kg/rai)
0 8.3 2,330 6,607 228 30.0 1,222
50 8.7 2,237 6,689 226 29.9 1,316
100 9.8 2,285 7,463 231 29.8 1,386
CV(%) a 20 10 11 9 4 14
b 26 8 17 10 4 17

" Chemical fertilizer grade 16-4-16 kg/rai of N'ons'KzO

? Mean values of the main plot treatments with the same capital letters in the same column were not significantly

different according to LSD at 5% level.
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Table 5 Effects of different rates of chemical fertilizer rates and vinasse application on number of sprounting

hills and sprounting and cane number per hill and plant height of the1* ratoon of sugarcane crop var.
KK3 at Khon Kaen Field Crops Research Center, in 2011.

Treatments % sprounting/hills  Sprount no./hill Cane no./hill Height (cm)
Days" 83 83 199 199 265 199 265 329
Main treatments
water 10 m%/rai 70 3.4 25 43BY 45C 108B 205B 226B
Vinasse 10 m*/rai 78 4.2 17 458 47BC 139A 256A 268A
Vinasse 20 m*/rai 84 6.0 12 48AB 51AB 154A 275A 283A
Vinasse 30 m*/rai 86 6.8 1.0 52A 53A 155A 278A 292A
Fertilizer” Rate (kg/rai)
0 80 5.2 15 4.4 4.6 137 249 263
50 78 5.0 1.4 4.7 4.8 138 256 269
100 79 5.1 1.8 5.1 5.3 142 256 270
CV(%) a 50 27 11 11 11 1 8 11
b 22 14 13 13 16 14 8 8

" Days after harvesting plant cane

? Chermical fertilizer grade 16-4-16 kg/rai of N-PZO5-K20

¥ Mean values of the main plot treatments with the same capital letters in the same column were not significantly

different according to LSD at 5% level.
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Table 6 Effects of different rates of chemical fertilizer and vinasse application on yield, yield components

and some agronomic characteristics of the first harvesting (plant crop) of sugarcane crop var. KK3

at Khon Kaen Field Crops Research Center, in 2011.

Cane FW Hill No. Cane No. Cane Diameter Trash DW
Main treatments (Mg/rai) (Hill/rai) (Cane/rai) length (mm) (kg/rai)
(cm)
water 10 m*/rai 7.3B87 2,430 7,674 B 226 B 30.8B 821 B
Vinasse 10 m*/rai 129A 2,523 9,467 A 268 A 326 A 1,250 A
Vinasse 20 m*/rai 15.6 A 2,494 10,464 A 283 A 33.1A 1,441 A
Vinasse 30 m%rai 16.2 A 2,459 10,509 A 292 A 33.2A 1,427 A
Fertilizer” Rate (kg/rai)
0 12.4 2,463 9,100 b 263 32.2 1,174
50 13.3 2,459 9,593 ab 269 32.3 1,270
100 13.4 2,507 9,893 a 270 32.8 1,260
CV(%) a 18 6 11 11 4 12
b 14 4 8 8 3 13

" Chermical fertilizer grade 16-4-16 kg/rai of N-PZO5-K20
? Mean values of the main plot treatments with the same capital letters in the same column were not significantly

different according to LSD at the 5% level.

¥ Mean values of the subplot treatments with the same smalll letters in the same column were not significantly

different according to LSD at the 5% level.
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Table 7 Effects of different rates of chemical fertilizer and vinasse application on soil chemical analysis prior
to planting (1) and after 1* (2) and 2™ (3) harvest of sugarcane var. Khon Kaen 3 at Khon Kaen Field
Crops Research Center, in 2009-2011.

pH (1:1) EC (dS/m)
Treatment Soil Sampling Times
1 2 3 1 2 3
Main treatments 0-20 cm
water 10 m*rai 4.7 478 468 0.028 0.037 0.033
Vinasse 10 m*/rai 4.6 5.0 AB 6.0 A 0.031 0.045 0.046
Vinasse 20 m*/rai 4.7 55A 6.2 A 0.037 0.049 0.074
Vinasse 30 m*rai 4.7 55A 6.5A 0.028 0.057 0.122
Fertilizer' Rate (kg/rai)
0 4.7 5.3 5.9 0.030 0.047 0.053
50 4.7 5.1 5.7 0.033 0.047 0.054
100 4.6 5.1 5.9 0.030 0.047 0.099
CV(%) a 6 7 7 21 39 130
b 3 5 4 33 25 119
Main treatments 20-50 cm
water 10 m*/rai 4.8 49B 4.8 0.027 0.031 0.024 C
Vinasse 10 m*/rai 4.8 48B 4.9 0.026 0.035 0.030 BC
Vinasse 20 m*/rai 4.7 5.0 AB 51 0.036 0.032 0.043 A
Vinasse 30 m*/rai 4.7 52A 55 0.026 0.036 0.041 AB
Fertilizer" Rate (kg/rai)
0 4.7 5.0 5.1 0.028 0.032 0.034
50 4.8 4.9 5.1 0.033 0.034 0.035
100 4.7 5.0 5.0 0.026 0.034 0.035
CV(%) a 6 6 12 29 35 23
b 5 4 6 39 27 21

" Chermical fertilizer grade 16-4-16 kg/rai of N-PZO5-K20
“Mean values of the main plot treatments with the same capital letters in the same column were not significantly

different according to LSD at the 5% level.
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Table 8 Effects of different rates of chemical fertilizer and vinasse application on soil chemical analysis prior
to planting (1) and after 1* (2) and 2™ (3) harvest of sugarcane var. Khon Kaen 3 at Khon Kaen Field
Crops Research Center, in 2009-2011.

OM (%) Avail. P (mg./kg) Exch. Na (mg/kg)
Treatments Soil Sampling Times
1 2 3 1 2 3 1 2 3
Main treatments 0-20 cm

water 10 m*/rai 0.46 0.36 0.46 63 74 76 39 5.0 19

Vinasse 10 m*rai 0.46 0.37 0.49 64 82 79 45 5.2 20

Vinasse 20 m*/rai 0.47 0.38 0.48 73 75 77 42 4.9 20

Vinasse 30 m*rai 0.46 0.39 0.49 65 70 80 41 5.1 22
Fertilizer” Rate (kg/rai)

0 047 0.36b” 047b 70 75 74 41 5.0 20

50 046 0.37ab 0.50a 63 76 75 40 5.0 18

100 046 0.39a 048b 66 75 85 45 5.2 21

CV(%) a 9 10 15 28 14 22 21 31 31

b 6 8 6 30 17 24 22 36 21

Main treatments 20-50 cm

water 10 m*/rai 0.36 0.35 0.36 40 66 52 49 6.7 26

Vinasse 10 m*/rai 0.34 0.31 0.37 32 73 83 41 6.4 25

Vinasse 20 m*rai 0.34 0.34 0.38 61 67 83 42 6.6 28

Vinasse 30 m*rai 0.37 0.34 0.36 52 61 76 46 6.8 53
Fertilizer" Rate (kg/rai)

0 0.34 0.33ab 0.38 48 60 7 52 a 6.8 31

50 0.35 0.35a 0.37 48 72 70 42 ab 6.4 30

100 0.37 0.32b 0.35 43 68 75 39b 6.6 27

CV(%) a 15 11 10 54 19 36 26 26 61

b 13 5 14 45 24 30 28 29 51

" Chermical fertilizer grade 16-4-16 kg/rai of N-P O_-K O
? Mean values of the subplot treatments with the same small letters in the same column were not significantly

different according to LSD at the 5% level.



KHON KAEN AGR. J. 40 SUPPLMENT 3: 115-129 (2012). 127

Table 9 Effects of different rates of chemical fertilizer and vinasse application on soil chemical analysis prior
to planting (1) and after 1* (2) and 2™ (3) harvest of sugarcane var. Khon Kaen 3 at Khon Kaen Field
Crops Research Center, in 2009-2011.

Exch. K (mg/kg) Exch. Ca (mg/kg) Exch. Mg (mg/kg)
Treatments Soil Sampling Times

1 2 3 1 2 3 1 2 3

Main treatments 0-20 cm
water 10 m”/rai 24 28C" 26 78 57 50 18 16 B 48
Vinasse 10 m*/rai 23 73 AB 78 84 127 130 18 32 A 49
Vinasse 20 m*/rai 25 132 A 109 92 219 163 20 40 A 61
Vinasse 30 m%rai 23 91 AB 99 82 156 148 16 33 A 66

Fertilizer” Rate (kg/rai)

0 24 95 78 86 160 124 18 33 49
50 23 69 71 81 122 116 18 27 59
100 25 79 84 86 137 129 18 31 58
CV(%) a 33 55 93 27 44 80 34 23 15
b 34 44 32 18 38 18 19 32 6

Main treatments 20-50 cm
water 10 m*rai 20AB 17D 19C 83 47 B 47 C 19 13C 26
Vinasse 10 m*/rai 15C 32C 55BC 69 66 B 90 BC 19 23 BC 25
Vinasse 20 m*rai 25 A 75B 109 AB 86 129A 138AB 20 29 AB 28

Vinasse 30 m*¥/rai 20 AB 88 A 137 A 74 147 A 178 A 17 35A 53
Fertilizer" Rate (kg/rai)

0 21 51 63 81a” 93 100 18 24 31

50 21 58 92 79 ab 107 124 19 25 30

100 19 49 85 73b 91 115 19 26 27

CV(%) a 12 22 107 19 16 77 13 26 61
b 26 50 45 11 39 31 20 32 51

" Chermical fertilizer grade 16-4-16 kg/rai of N-P.O_-K.O

? Mean values of the main plot treatments with the same capital letters in the same column were not significantly
different according to LSD at the 5% level.

¥ Mean values of the subplot treatments with the same small letters in the same column were not significantly

different according to LSD at the 5% level.
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Table 10 Effects of different rates of chemical fertilizer and vinasse application on soil physical properties after
2™ fertilizer application for the first ratoon crop of sugarcane var. Khon Kaen 3 at Khon Kaen Field
Crops Research Center, in 2011.

BD (g/cm?®) Ksat (cm/sec)
Treatments Fertilizer” Rate (kg/rai) Fertilizer” Rate (kg/rai)

0 50 100 Mean 0 50 100 Mean

Main treatments Soil depth 0-20 cm
water 10 m*/rai 157 162 168 1.62 1.01° 1.08° 4.80" 8.57*
Vinasse 10 m*/rai 164 154 163 160 6.05* 1.06° 7.04* 9.17*
Vinasse 20 m¥rai 153 149 152 151 2.02° 3.10° 2.56° 2.62°
Vinasse 30 m¥rai 165 156 163  1.61 6.04" 1.20° 1.34° 1.06°
Mean 160 155 162 159 1.13° 1.69° 1.28° 1.36°

Main treatments Soil depth 20-40 cm
water 10 mrai 183 171 189 181 240% 7004 8007 3.407
Vinasse 10 m¥rai  1.74  1.80 174  1.76 4804 2007 1.9074 2,90
Vinasse 20 m¥rai  1.87 179 177  1.81 3104 330% 2307 2,907
Vinasse 30 m¥rai 191  1.83 180  1.85 900°  300% 1107 16774
Mean 184 178 180  1.81 2804 3837 1534 27274

Note: From 1 replication.
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