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ABSTRACT

Ruminant livestock have been a significant historical component of the farmer in the 5
southern border provinces of Thailand, especially cattle and goat. Rubber plantation has also a
potential for integration with livestock. As with the other crops, rubber plantation is infested by
various weed species in the inter-row areas during the immature stage. Then, the objectives of
this study were; 1) to evaluate the distribution of weed species and the growth and yield of
forage crops for weed management in an immature rubber plantation, and 2) to investigate
nutritive value and chemical composition of local forage crops for utilization in goat diet. The
field study was conducted during the dry season of 2016 (January-April) and wet season of 2016
(May-August and September-December). The without forage crop was given to the control plot,
while three weed control treatments, followed by tropical carpet grass, whip grass and ruzi grass
were laid out. Among the weed species observed from the inter row, a total specimen was
counted and classified by their morphological characteristics. Four male crossbred goats at ages
about 12 months old were randomly assigned according to a 4x4 Latin square design to receive
four total mixed rations (TMR) containing native grass (NG), tropical grass (TCG), ruzi grass (RG),
and whip grass (WG) as roughage source. TMR was offered on ad libitum basis. Results showed
that there were 3 families and 10 families classified as narrow leaves and broad leaves. The
dominant weed was Digitaria ciliaris (Retz.) Koel. However, total weed density and biomass were
higher in summer than rainy seasons. Moreover, the effect of weed suppression by forage crops
was significant on weed distribution and dispersal, whereas ruzi grass was more competitive than
other forage crops. The yield of ruzi was higher (333 kg DW/rai) than whip grass (147 kg DW/rai)
and tropical carpet grass (143 kg DW/rai) although there was a similar trend of decreasing yield
in summer. Based on feed intake of goats, there were no significantly differences among
treatments regarding DM intake. Likewise, mean temperature, ruminal pH, BUN, glucose, and PCV
concentrations were not affected by dietary treatments. NHs-N, however, appeared to be
significantly lowered in NG treatment when compared to others. Rumen fermentation and blood
metabolite of goats did not affected by grass type in TMR. Therefore, this study will facilitate
improved decision-making regarding the timing of weed control and the adoption of forage crop
cultivars having high weed-suppressing abilities. Moreover, roughage sources are recommended

to investigate its effects on animal performances and production such as meat and milk.

Keywords: Rubber intercropping, Weed distribution, Local forage crop, Ecological rubber

plantation, feed intake



GUET]

=

o=

24
Andnssudsynia
UNANED
ABSTRACT

a3y
318NN
518150 1MUSENBY
S18ANTANAKUIN
UNin
NIATINBNEAT
BNINARBY
NANISNAGDY
31500

GEL

GRGAFLANGR
JoRnTiukartaauakurdmiuNTITesaly

AMANUIN

=)

(SM) — eg 2

36
75
84
87
99
100



Table

10

I1YNITIAIIIN

Ingredients and chemical composition of experimental diets
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Soil texture in an immature rubber plantation at different
levels of soil depth.

Soil properties in an immature rubber plantation at different
levels of soil depth before the experiment.

Soil properties in an immature rubber plantation at different
levels of soil depth after the experiment.

Weed density (D) and relative density (RD) on narrow and
broad leaved weeds in control treatment in summer-16 (Jan
to Apr-16), 1% rainy-16 (May to Aug-16) and 2™ rainy-16 (Sep
to Dec-16)

Weed density (D) and relative density (RD) on narrow and
broad leaved weeds in tropical carpet grass treatment in
summer-16 (Jan to Apr-16), 1°! rainy-16 (May to Aug-16) and
2" rainy-16 (Sep to Dec-16)

Weed density (D) and relative density (RD) on narrow and
broad leaved weeds in whip grass treatment in summer-16
(Jan to Apr-16), 1% rainy-16 (May to Aug-16) and 2" rainy-16
(Sep to Dec-16)

Weed density (D) and relative density (RD) on narrow and
broad leaved weeds in ruzi grass treatment in summer-16 (Jan
to Apr-16), 1% rainy-16 (May to Aug-16) and 2™ rainy-16 (Sep
to Dec-16)

Total weight (kg/ rai) of tropical forage species under rubber
plantation

Chemical composition of the experimental diets, native grass,
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Effects of different tropical roughage on feed intake and
nutrient intake of goats

Effects of different tropical roughage on nutrient digestibility
and digestible nutrient intake of goats
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characteristics and blood urea nitrogen of goats

Effects of different tropical roughage on blood metabolites in
goats
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profiles in goats
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Figure Page

1 Monthly changes in total rainfall (mm) and evapotranspiration 37
(mm) (a) temperature and light intensity (b) in an immature
rubber plantation during January 2016 to March 2017. (S;=
summer season, S,= 1% rainy season and S; = 2" rainy season,
H= harvesting periods)

2 Hourly changes in temperature and relative humidity in an 38
immature rubber plantation during January 2016 to March
2017

3 Hourly changes in soil temperature at 15 cm soil depth in an 38
immature rubber plantation during June 2016 to March 2016

q Changes in leaf temperature on forage crops in an immature 39
rubber plantation during April 2016 to March 2017

5 Monthly changes in soil water tensions at 20, 40, 60 and 80 39
cm soil depth in an immature rubber plantation during April
2016 to March 2017

6 Monthly changes in soil water contents at 20, 40 and 60 cm 40
soil depth in an immature rubber plantation during January
2016 to March 2017. (S;= summer season, S,= 1°' rainy season
and S; = 2" rainy season, H= harvesting periods)

7 Family of weed distribution in control (a), tropical carpet grass a5
(b), whip grass (c) and ruzi grass (d) in summer season (January
2016 to April 2016)

8 Family of weed distribution in control (a), tropical carpet grass a5
(b), whip grass (c) and ruzi grass (d) in early rainy season (May
2016 to August 2016)

9 Family of weed distribution in control (a), tropical carpet grass 46
(b), whip grass (c) and ruzi grass (d) in rainy season (September

2016 to December 2016)
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Changes in chlorophyll a (a), chlorophyll b (b) and total
chlorophyll (c) contents of rubber leaves during January 2016
to March 2017 (HO= no harvesting, H1-H3= harvesting periods)
Changes in TNC (a) and total nitrogen (b) of rubber leaves in
each treatments during January 2016 to March 2017 (HO= no
harvesting, H1-H3= harvesting periods)

Changes in height (a), trunk diameter (b) and canopy width (c)
of rubber trees in each treatment during January 2016 to
January 2017 (HO= no harvesting, H1-H3= harvesting periods)
Changes in chlorophyll a, chlorophyll b, total chlorophyll and
carotenoid contents in tropical carpet grass (a), whip grass (b)
and ruzi grass (c) during August 2016 to March 2017 (H1-H3=
harvesting periods)

Changes in TNC (a), total nitrogen (b) and NDVI contents during
August 2016 to March 2017 of forage crop leaves in each
treatment (H1-H3= harvesting periods)

Changes in fresh weight (FW) and dry mass (DM) per area in
treatment control (a), tropical carpet grass (b), whip grass (c)
and ruzi grass (d) of each productions (cut every 40 days) in an
immature rubber plantation during August 2016 to March 2017
(H1-H3= harvesting periods)

Root length density of forage crops and rubber trees at 0-20
cm (a) and 21-40 cm (b) soil depths in control (a; and ay),
tropical carpet grass (b; and b,), whip grass (c; and ¢,) and ruzi
grass (d; and d,) during July 2016 to March 2017 (H1-H3=

harvesting periods)
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Figure Page
17 Mean root diameter of forages crops and rubber trees at 0-20 62
and 21-40 cm soil depths in control (a; and a,), tropical carpet
grass (b; and b,), whip grass (c; and ¢,) and ruzi grass (d; and
d,) during July 2016 to March 2017 (H1-H3= harvesting periods)
18  Root mass distribution at 0-20 cm and 21-40 cm soil depths of 63
rubber trees and grasses (control (a; and a,), tropical carpet
grass (b; and b,), whip grass (c; and ¢,) and ruzi grass (d; and

d,)) in rainy-2016 and summer-2017 seasons



