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ABSTRACT A1)

This study was conducted at Somdet district, Kalasin province where the degraded

provement of biological productivity of tropical

land was a lowland shifting cultivation for a continuous cropping of cassava for about 12
years. The land was subjected to various soil treatments included; plowing, fertilization
(compost and chemical fertilizer), intercropping with some agronomic crops, mixed planting
with some leguminous tree species and Eucalyptus camaldulensis Dehnh. was Erown as a test
tree species. Growth and yield of trees and crops were monitored for about 5 years. The
study showed that satisfactory results of growth and vield of E. camaldulensis were obtained
and it’s yield could be used for various purposes in forms of chipwood, wood for charcoal
and firewood making and large amount of tree and crop residues from both monaocropping
and intercropping plots (residues of groundnut and sorghum included). Crop vields in the
intercropping plots were comparatively lower than in the monocropping plots with different
soil treatments but the total production and uses of tree and crops especially the groundnut
and E. camaldulensis were promising. The study was also attempted to relate the yield of
both plants aiming to explain the interspecific competitive interactions and explore some
adverse effects of this kind of tree on crop. The results revealed that the significantly
reduced yield of crop was mainly due to the increasing yield of tree and no particular adverse
effect was observed.
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Table 1 The relationahips between total stand biomass production and age of Eucalyptus

a-ktr = .
camaldulensis expressed as y* = ¢~ ¢  in different planting patterns'’/

Plot code? Planting patterns

Equations r

SE-1 Mixed planting
SE-2 Mixed planting
SE-4 Monoculture
SE-5 Intercropping
with groundnut
SE-6 Intercropping
_ with sorghum®”/
SE-9 Monoculture
SE-10 Mixed planting
SE-11 Monoculture

In (In 1/y*) = 2.128-0.5%1t 0.9682
In (In 1/y*) = 2.140-0.595t 0.9686
In (In 1/y*) = 2.123-0.71% 0.8859
In (In 1/y*) = 2.068—0.551t 0.9390

In (In 1/y*) = 2.137—-0.5459t 0.9526
In(In 1/y*) = 1.941-0.714t 0.9604

In (In 1/¥%) = 2.070-0.643t 0.9567
In (In 1/y*) = 1.867-0.673t 0.9577

Y

All plot average® -

In (In 1/y*) = 2.060-—0.64It 0.9622

" y* = y/100, where = total biomass (t.ha ")

t = age (yn)
2/

3/
4/

for detail of planting spaces and plot treatments see Kanzaki et al (1991)
‘changed into kenaf in the fourth cropping period
Average of total biomass of all plot in each period (y, t.ha™")
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Table 2 Tree size, survival and relative growth rate (RGR) of total stand biomass of 4.4 — year
old Eucalyptus camaldulensis planted in different soil treatment and patterns'’

Average ' g
Plot code™ Survival (o)  RGR (t.t™" - yr’!)
DPBH (cm} H (m)
SE-1 9.31 12.39 94 2.122
SE-2 9.21 12.15 96 2.124
SE-4 8.47 12.43 90 2.093
SE-5 8.94 11.40 97 2.087
SE-6 8.50 11.10 100 2.075
SE-9 8.52 12.65 85 2.059
SE-10 10.27 12.95 96 2.167
SE-11 7.95 11.76 98 2.053
All plot average 8.90 12.07 94.5 2.096

Y RGR = (In y,—In y,)/(t;—t,) where y, and y, are total stand biomass (t.ha™}

at t, and t, respectively and t;—t; = 4.4 yr
for detail of planting spaces and plot treatments see Kanzaki ef af (1991)
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Figure 1 Biomass production of Eucalyptus
camaldulensis planted with groundnut
(SE - 5) and sorghum (SE —6) and
crop productions. Kenaf was replaced
the sorghum in the fourth cropping
period in SE — 6. For plot code and
treatments see Kanzaki et al (1991)
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in the intercropping plot according to the harvest times'’
(1) ANOVA

151

Table 3 Variations of groundnut yield (total biomass, t.ha™) in different soil treatments and

F—table
MS F

So¥ PF > P 0.05 P 0.01
Harvest times 3 4,542 1.513 10.583** 3.29 5.42
Treatments 5 3,598 0.720 5.030** 2.90 4.56
Error 15 2.150 0.143
Total 23 10.290

(2) Duncan new multiple range test .
Treatments” : INT. CF CFQ C+CF C P uml:1
Mean®’ + 033 119 1.28° 1.37 1.39° 1.47*  tha
Harvest times : 4 3 2 1 .
Mean®’ . 0.65° 0.84° 1.52° 1.68° t.ha

2/ INT.

" For treatments and harvest & times see Sakurai et a/ (1991c) 1 |
Intercropping, CF = Chemical fertilizer (N P K 15 : 15 : 15,025 t.ha™ - yr '}

CFQ = 1/4 of chemical fertilizer used in CF plot, C = Compost (Bangkok comp_ost
No. 1,1 t.ha! - yr'!), C+CF = mixed compost and chemical fertilizer, P = Plowing

by tractor.

¥ Figures with the same character are non — significant difference (P 0.05)

“* = highly significance

Variations of sorghum vield (total biomass, t.ha™!) in different soil treatments and in

Table 4 ‘ S
the intercropping plot according to the harvest times
(1) ANOVA
F —table
MS F

SOV bF > P 0.05 P 0.01
Harvest times 1 0.046 0.046 0.317™% 6.61 16.26
Treatments 5 8.894 1.779 12.268%* 5.05 10.97
Error 5 0.726 0.145
Total 11 9.666

(2) Duncan new multiple range test .
Treatments® : INT. CFQ C CF P C+CF umE]
Mean®*/ : o 0.21° 1.38°  1.69° 1.80**  1.92* 2,77 t.ha

Y For treatments and harvest times see Sakurai ef af (1991c)

¥ For abbreviations see table 3.
¥ Figures with the same character are non-significant difference (P 0.05)

**+ = hijghly significance, NS = non-significance
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Figure 2 Total biomass yield of groundnut (A) and sorghum (B} grown in different soil
treatments and in the intercropping plots (SE—5, 6,) in the 4 cropping periods.

For abbreviations see table 3.
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Figure 3 The relationships between yields of
groundnut and Eucalyptus camaldu-
lensis in the intercropping plot, Tick
line indicates the correltion between
groundnut yield (y) and tree yield

() fitted by y = 1—¢ 1-036+0.031x
(r* = 0.820) Dash linec is an ap-
proximation for sorghum yield. Both
pairs of data are in logarithmic
scale.
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