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Crop rotation planting in sugarcane field for soil improvement and
increasing cane yield in the Northeast
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ABSTRACT: The experiment aimed to study the effects of crop rotation in sugarcane field during the last ratoon
harvest and planting a new sugarcane crop, on soil improvement, increasing sugar yield and economic return in
northeast Thailand. The effect of Jack bean (Canavalia ensiformis), sunn hemp (Crotalaria juncea), upland rice
(Oryza saliva L.) fallowed as the rotation system. The experiment was a Randomize Complete Block Design with
three replications and 7 treatments. They included T1) farmer’s method (fallow followed by sugarcane receiving
chemical fertilizer control (15-15-15 at 50 kg/rai), T2) fallow followed by sugarcane receiving chemical fertilizer
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(16-16-16 at 25 kg/rai+22-8-10 at 25 kg/rai and compost fertilizer at 2 tons/rai), T3) sunn hemp planting as green
manure followed by sugarcane, T4) sunn hemp planting for seed harvesting and then were ploughed and followed
by sugarcane, T5) jack bean planting as green manure and followed by sugarcane, T6) jack bean planting for seed
harvesting and then was ploughed after seed harvested and followed by sugarcane, and T7) upland rice planting
and ploughed after seed harvested followed by sugarcane. Sugarcane in treatment 3-7 was applied fertilizer grade
15-15-15 at the rate of 50 kg/rai. This experiment conducted in a farmer field upland at Phulek village, Ban Phai
district, Khon Kean province; soil group 41 (Ban phai soil series). The results showed that soil chemical properties
were changed in the green manure treatments. The green manure treatments and the upland rice straw ploughed
under treatment gave higher economic return compared to these of non-green manure treatments. Sugarcane growing
in T7 gave the highest yield at 18.84 tons/rai while T5 gave 18.74 tons/rai. T7 treatment gave the benefit return of
2-year at 12,050.72 bath/rai while T5 gave 8,666.44 bath/rai. The result from the two-year experiment suggested
that sugarcane farmers in northest Thailand should grow jack bean or upland rice as crop rotation in the sugarcane
field in order to improve soil fertility and also increase the sugar cane yield. This will help sustain the soil for sugar
cane production in the region.

Keywords: sugarcane (Saccharum officinarum L.), soil improvement, economic return, upland rice, green manure
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Table 1 Soil chemical properties at 2 soil depths before conducting the experiment

Soil parameter Soil depth
0-15¢cm 15-30 cm
pH 4.40 5.63
OM (%) 0.50 0.35
N (%) 0.03 0.02
P (mg/kg) 2.98 1.23
K (mg/kg) 38.33 19.0
Ca (mg/kg) 70.74 32.52
Mg (mg/kg) 22.29 13.93
CEC (me/100 g) 6.20 5.97
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(Table 2)

Table 2 Soil chemical properties of different treatments at the end of first crops experiment at soil depths

0-15cm
Soil parameter (at soil depths 0-15 cm)
Treatment pH oM Total N Avail. P Exch. K Extract. Ca Extract. Mg CEC
(%) (%)  (mg/kg) (mg/kg)  (mg/kg) (mg/kg)  (me/100 g)
Treatment 1 5.07 0.39 0.02 10.92 13 137.00 17.25 1.20
Treatment 2 5.59 0.42 0.02 10.40 27 171.25 40.00 1.1
Treatment 3 5.69 0.38 0.02 10.66 32 144.25 20.25 1.28
Treatment 4 5.00 0.41 0.02 10.37 17 156.00 18.25 1.03
Treatment 5 5.58 0.49 0.02 6.60 46 170.50 21.25 1.76
Treatment 6 5.78 0.32 0.02 12.40 23 137.75 18.75 1.06
Treatment 7 5.06 0.35 0.02 7.54 34 143.50 18.50 1.14
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Table 3 Green manure crop fresh weight, stover weight and seed yield of crops in different treatment

parameter Fresh weight Stover weight Seed yield
Treatment (kg/rai) (kg/rai) (kg/rai)
Treatment 1**
Treatment 2** - -
Treatment 3 2,560
Treatment 4 1,150 71.6
Treatment 5 3,840 - -
Treatment 6 - 2,520 *
Treatment 7 - 480 320
Note * No seed yield of jack bean in treatment.
**No crop grown in treatment 1 and 2. The plots are left as fallow.
Table 4 Cane yield and its yield component as affected by different treatment
W Height No.of millable Stem diameter Degree brix Cane yield
treatment (cm) cane/hill (cm) (° brix) (tons/rai)
Treatment 1 294 5.3 3.26 21.33 14.55b
Treatment 2 308 6.1 3.50 20.75 16.20ab
Treatment 3 298 6.0 3.39 21.58 18.21a
Treatment 4 282 5.9 3.30 20.58 16.06ab
Treatment 5 322 6.3 3.53 21.08 18.74a
Treatment 6 318 59 3.52 21.00 18.10a
Treatment 7 305 5.6 3.52 20.58 18.84a
F-test ns ns ns ns >
V. (%) 7.52 8.40 4.34 6.08 7.20

Mean in the same column followed by the same letter are not significantly different by the DMRT at P < 0.01

ns and ** = nonsignificant and significant at P < 0.01, respectively
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Table 5 Production cost and economic return as affected by different treatments

9 1 92 Total profit
treatment Cost yield Return profit Cost yield Return proft  for 2 years
(Baht/rai) (kg/rai) (Baht./rai) (Baht/rai) (Baht/rai) (kg/rai) (Baht./rai) (Baht/rai)

1 - - - - 7,849.68 14.55 14,550.00 6,700.32 6,700.32
2 - - - - 7,81493 16.20 16,200.00 8,385.07 8,385.07
3 3,005.71 - - -3,005.71 7,134.28 18.21 18,210.00 11,075.72 8,070.01
4 3,388.96 71.60 1,432.00" -1,956.90 7,131.28 16.06 16,060.00 8,928.72 6,971.82
5 2,939.28 - - -2,939.28 7,134.28 18.74 18,740.00 11,605.72 8,666.44
6 3,092.58 - - -3,092.58 7,131.28 17.10 18,100.00 10,968.72 7,876.14
7 3,690.45 320.00 4,160.007 345.00 7,134.28 18.84 18,840.00 11,705.72 12,050.72

" profit of sunn hemp seed = 20 Baht/kg
? price of sticky rice = 13 Baht/kg
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