









































Large increases in rice yields have been demon-
strated  with applications of fertiliser. farmyard
manure, rice straw, other rice residues and the use of
green manuring lechnologies, such as Seshania
rostrata and Aeschynomene afraspera (Herrera et al,
1989). Generally, these increases arc only obtained
at unacceptably high costs in terms of cash outlay,
the fertility of other regions or labour. A combina-
tion of relatively low cost technologies is required to
produce increases in yield and result in long term
restoration and subsequent maintenance of the soil
resource  base.  Carclul  management of residue
quality and guantity, combined with the judicious
use of inorganic fertilisers, allows management of
organic matter and nutrient dynamics to produce
systems which should prove to be more sustainable.

Another constraint to rice production in the north-
east is that 95% of paddy ficlds are in rainfed areas.
The annual rainfall  varies between 1000 and
2000 mm. In addition, and perhaps more critically,
the distribution of rainfall varies considerably.
Delays in the onset of the rainy season in May and
June, dry spells in mid season (late Junc and July)
and short flooding periods iater in the season (Sep-
tember and October) can be significant constraints.

In the past, transplanting of rice seedlings was the
normal practice, but now direct seeding is gaining in
popularity because of the shortage of labour. T.and
preparation is usually carricd out by animal power or
small farm tractors, as soon as there is sufficient
moisture. Some farmers apply chemical fertilisers,
but a large part of the rice growing arca is still
cultivated without the application of any fertiliser.
The cost of chemical fertilisers in Thailand is
relatively high compared to other countries. Even
those turmers who use fertilisers apply low amounts:
common applications are in order of 40, |1 and
10 kg/ha of NPK as 16:16:8 compound feriiliser
and urea.

In the face of these constraints, farmers in
Thailand must combine technologies for optimal
production. A system is described in this experiment
that demonstrates the Jong-term impact of the
management of different organic residue sources on
soil fertility and yields.

Materials and Methods

A ficld experiment was commenced in 1992 at the
Ubon Rice Research Center, in the northeast of
Thailand, on an infertile acid sandy soil (Aeric
Pualeaguult)y of the Roi Et series—a widely dis-
tributed soil used for rice production in northeast
Thailand. The Roi Et scries are acid (pidu, 4.2),
sandy (sand = 85.4%. silt = 10.5%, clay = 4.1%)
soils derived from sandstone. The site of the experi-
ment had been cleared in 1971 and farmed to rice for
at least 20 years prior to the experiment.

Tais field experiment was established to evaluate
the efleet that small amounts of relatively high
quality legume residues with different breakdown
rates. lower qualily rice straw, and inorganic ferti-
liser had on soil fertility, soil carbon und the growth
of rice. The inclusion of mung bean or cowpea as a
cash crop within the rice system was also eveluated
for its potential to produce seed for harvest and bio-
mass lor incorporation. The treatments were in i
complete lactorial design consisting of three rice
cropping systems [rice alone, rice with mung
bean/cowpea (Vigna radiata/Vigna unguiculata) and
rice (ollowed by cowpea (Vigna unguiculata CP-4-3-
2-1)], two leat litter rates (0 and 750 xg/ha of
Samanae saman lcaves), two fertiliser rates (8, 14,
[3 and 50, 14, 13 kg/ha NPK) and two crop residue
treatments (rice stubble removed and returned), with
3 replications. The sowing and harvesting dates ol
the rice and legume crops rom 1992-1998 are
displayed in Table 1.

Table 1. The sowing and harvesting dates of the rice and legume crops from 1992-1998.

1992 1993
Rice
Sowing 17 June 9 June
Flowering date 5 Oct 18 Oct
Harvest 11 Mov 15 Nov
Mung bean/cowpea with rice
Sowing 17 June 9 June
Sampling 24 July 12 July
Cowpea after rice
Sowing 13 Nov 24 Nov
1*! Harvest 2 Feb [t Feb

N
8]

1994 1995 1996 1997 1998
17 June 22 June [2 June 9 June 3 June
17 Oct 1 Oct 7 Oct 10 Oct 9 Oct
15 Nov 9 Nov 11 Mov 12 ov 4 Nov
17 June 14 May 12 Junc 9 June 3 June
5 Aug 20 June 16 July 14 July 7 July
|8 Nov 10 Nov 18 Nov 14 Nov 10 Nov
2 Feb 29 Jan 10 Feb 19 Jan 8 Feb





