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ABSTRACT

Green manuring is an altemative to improve the soil fertility due to deterioration of soil
productivity from continuously cultivation and improper management. A study was carried
out to investigate key points relating to application of green manuring pigeonpea. The
main points were, firstly, the feasibility of using a local cultivar pigeonpea (Cajanus cajan (L)
Millsp.) as a green manuring for sugarcane in poor sandy soil with low organic matter of the
Northeast of Thailand, pertaining to its growth and biomass production, and the second
point was its effect on some physical and chemical properties of soil and on growth,
nutrient status and yields of sugarcane in Satuk soil series (Oxic Paleustults). A randomized
complete block design with 4 replications was used with the following treatments : control
(C), fertilizer 15-15-15, 50 kg/rai (F), green manuring pigeonpea (Gm) and green manuring
pigeonpea with fertilizer 15-15-15, 50 kg/rai (Gm + F). The experiment was conducted on a
farmer field at Banfang District, Khon Kaen Province. Land preparation started in June 1993
and pigeonpea was planted. Ploughing down was done in September 1993, following by
planting sugarcane 2 weeks after, and harvesting in October 1994. Samples of soil and
sugarcane were collected at 4, 7, 9 and 11 months after planting.

The results showed that rapid growth period of pigeonpea was between the third
month to the fourth month after planting with biomass (fresh weight) production of 4,787

and 6,818 kg/rai, respectively. At 4 month the nutrient compositions of pigeonpea were



23.84 kg of N /rai, 3.09 kg of P /rai, 14.23 kg of K /rai, 20.01 kg of Ca /rai and 3.35 kg of Mg
/rai and C/N ratio of stem, root, fallen leaves and leaves were 49.06, 41.41, 15.04 and 6.07,
respectively.

With respect to its effect on some physical and chemical properties of soil, green
manuring pigeonpea lowered soil bulk density after 7 and 1. months of ploughing in
ploughed layer soil (0 - 256 c¢m) and after 12 months under the ploughed layer (25 - 50 cm.).
Moreover, when using green manuring pigeonpea, significant improvements were founded
at 12 months after ploughing for organic matter and total nitrogen in ploughed layer soil and
at 2 week, 4 and 7 months after ploughing for exchangeable potassium. Regarding to
growth of sugarcane, its height at age of 7 and 9 fnonths was significantly higher when
using green manuring pigeonpea compared to other treatments. Green manuring pigeonpea
produced significantly higher nutrient concentrations (nitrogen and potassium) in sugarcane
index leaf at age of 7 months and gave significantly higher yields of sugarcane when
compared to control (C), but no statistical differences were found when compared to other
treatments (F, Gm + F).

In conclusion, the findings indicated that using green manuring pigeonpea for
sugarcane in poor sandy soil of the northeastern part of Thailand was comparable to the
traditional system (15-15-15, 50 kg/rai) using by farmers, in the respect of sugarcane yield
but, probably better for soil improvement. The green manuring pigeonpea could improve
soil properties (i.e., soil bulk density, organic matter and plant nutrient avilability). Moreover,
it gave relatively high biomass production in spite of drought and extremely infertile soil.
Therefore, using pigeonpea as a green manuring wogld be feasible for soil improvement in
sugarcane field. Besides if pigeonpea was planted between cropping cycle of sugarcane it
could fit in the cropping system, particularly for sugarcane newly planted right after the end
of rainy season. For seed production, farmers could grow as border rows and then collect
seeds for themselves.. The findings also suggested that it should be sowed at beginning of
rainy season in May, ploughing down after three months, and then following by planting of
sugarcane. However, it also has some limitations through attack of root knot nematodes,
and poor growth in water logged conditions. Further study should be done to find more
information about nutrient cycling and long-term effects of green manuring pigeonpea on

soil properties, sugarcane yields and soil environmental protection.



