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Green Manure as a Means to

Sustain Sugarcane Production in Thailand
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ABSTRACT

Most sugarcane in the western sugarcane belt of Thailand is grown in silty clay loam soil. After

planting with cane for a long period, this soil becomes compact, has a low infiltration rate and always has a

surface crust. Field trials, 15N tracer studies and microplot experiments were conducted at Suphan Buri Field

Crops Research Center during 1991-1993 to evaluate the benefit of green manuring in this soil. By using

green manure the soil physical conditions and the organic matter level were improved. Cane yield were increased

by using green manuring in combination with chemical fertilization. 13N studies indicated that the green manure

contributed ca. 17% of the N taken up by the sugarcane.

Keywords . Green munure, fertilizers, yieids, organic matter, Thailand.
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Figure 1. Change of soil organic matter affected by incorporation of greem manure in 1991.
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Table 1. Cane yield (tons/rai) at 10 months after using chemical fertilizer
and green manure in 1991.

Fertilizer No fertilizer Average
Green manure 20.1 17.1 186
Without green manure 221 [6.5 193
Average 221 16.8

F-test: green manure™, fertilizer™, green manure x fertilizer™, CV.22.3%

Table2. Bulk density of soil under sugarcane as influenced by chemical
fertilizer and green manure in 1991.

Soil depth Time after planting
Treatment
(om) 3month 6month 10month
Green manure+chem. fert. G-10 1.36 1.32 1.34
10-20 1.37 137 1.38
20-30 143 1.38 -
Green manure 0-10 1.30 136 128
1020 139 132 1.39
20-30 148 - -
Chemical fertilizer 0-10 148 136 1.35
10-20 144 140 137
20-30 150 - -
Control 0-16 142 137 140
10-20 136 140 1.37
20-30 1.64 - -

Table 3. Three phase distribution (% Vol.) of solid, water and air of sugarcane
soil affected by chemical fertilizer and green manure in 1991.

Time after planting
Treatment  Soil depth 3 month 10 month
(em) soil water air soil water air
G+F 0-10 | 25 24 48 4 49
1020 50 2] 29 52 4 44
20-30 54 po) 24 49 6 45
G+0 0-10 49 29 2 52 6 42
10-20 4 29 18 51 5 4
20-30 Rl 26 20 - - -
G+F 0-10 55 28 17 50 7 43
10-20 55 27 18 0 6 44
20-30 53 25 21 - - -
0+0 0-10 53 21 26 55 8 37
10-20 53 21 26 55 3 38
20-30 55 18 27 50 9 41

a P w o -
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Table 4. Yield (kg/rai) of sugarcane affected by green manure and chemical
fertilizer in 1992 experiment.

Fertilizer, nitrogen (kg/rai)

Green Manure
0 6 12 18 average
Control 164 175 128 17.0 15.8b
Crotaraiia sp. 177 18.8 182 214 19.0a
Sesbania sp. 174 189 19.5 179 184a
average 172 182 16.8 188 CV.=126%

Table 5. Yield (kg/rai) of sugarcane affected by green manure and chemical
fertilizer in 1993 experiment.

Fertilizer, nitrogen (kg/rai)

Green Manure

0 6 12 18 average
Control 95 124 7.1 10.7 99b
Crotaralia sp. 10.1 154 11.8 163 1352
Sesbania sp. 126 160 153 16.3 12.0a
average 10.8b 1461 114b 14.6
CV.=222% GM**,  N**  GMxNw

Table 6. No. of millable stalk (stalk/rai) affected by green manure and chemical
fertilizer in 1992 experiment.

Fertilizer, nitrogen (kg/rai)

Green Manure

0 6 12 18 average
Control 14800 14308 12369 4462 13985
Crotaralia sp. 15016 14862 14770 15847 15123
Sesbania sp. 14954 15477 14862 15231 15131
average 14923 14882 14000 15180 CV.=7.14%

Table 7. Mineralization and distribution of nitrogen in sugarcane (kg/rai)
after incorporating green manure (seshbania+sunnhemp) and
mungbean

Parameter Mungbean sesbania+sunnhemp

L. Ninsoil mineralized from 450 1148
decaying green manure

2. Mineralized N from green manure 1.12 237
and uptaken by sugarcane

3. % Nin Sugarcane which 8.12 1707
mineralized from green manure
compared with total N
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Table 8. Tranformations and balance of nitrogen at 60 days after application of ammonium
sulfate to sugarcane soil under green manure management in 1992 experiment.

Treatments  Depth{cm}  Ammomium
% of Applied

Nitrate+Nitrite  NH:+NO.+N  Total
% of Applied

0-5 10.8

Control 5-10 [l
10-15 126

15-20 119

05 10.0

Crotalaria 5-10 110
10-15 117

1520 109

Q-5 114

Sesbania 5-10 112
10-20 114

20-30 10.8

1.8 126
16 127 51.2
25 15.1
1.9 139
14 114
20 130 50.8
22 139
1.6 12.5
1.6 13.0
20 13.2 525
28 142
1.6 12.3

Table9. Cane yield, sugar content and sugar yieid after incorporation of
green manure in the farmer’s field in 1993.

Yield . Sugar Yield
Green Manure (tons/rai) CCS Stalk/rai (tons/rai)
1. Control 14.4bc 142 9744 ab 204
2. Sword bean 16.4a 153 11385 a 2.51
3. Sunnhemp 14.1cd 149 10359 a 210
4. Mungbean 12.8d 13.6 9539 b 1.74
5. Sorghum 134cd 142 10462 a 1.90
6. Sesbania 15.5ab 134 10462 a 208
CV(%%) 48 6.6 44

Means followed by a common letter are not significantly different at the 5% level by

DMRT.

ieu tolulasieudaundsagluduils 50 ulafidud
Tosudasiilonauleuwansiuilulasiauiui
8n 2 wafifud (Table 8)

nannaaaslulsndninudn mlonau
whuaslauwawSiuiunandadasatdnafivdn
MarBdn 14.4 audals 1ilw 16.4 uaz 15.5
sudals nandaressanfiniu lasnndouiims
wannafauiuann 9,744 deels 1w 11,385 uas
10,462 &dals (Table 9)
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