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Abstract

The Thailand Research Fund project, ‘Dairy cattle feeding systems using
perennial pastures for farmers in Northeast Thailand,” was conducted at the
Faculty of Agriculture, Ubon Ratchathani University from November 2002 to October
2005.

In a series of milk production grazing trials, the project demonstrated that it is
possible to successfully graze dairy cows on pastures day and night in Thailand,
without additional feeding of concentrate supplements. Signal grass and Ubon
paspalum were found to be both suitable grass species for dairy production. Ubon
paspalum does have low quality forage but makes up for this by producing high dry
matter yields and a high leafistem ratio which is very digestible. Signal grass
maintains good quality and produces high crude protein yields ail year round. The
project also found that Ubon stylo pasture and silage can replace concentrate feeds
without any significant effect on milk production.

Research by the project on different Brachiaria species showed that in the dry
season, without irrigation, new Brachiaria species, Toledo, Marandu, Mulato 1l and
Mulato, produce significantly more dry matter than ruzi on upland soils. Ruzi is the
most commonly grown grass in Thailand, but the project showed that the above
species are better than ruzi on upland soils, particularly in the dry season. In the 2004-
5 dry season, many ruzi plants died, whereas both Mulato and Mulato [T remained
green and productive.

Studies on stylo legumes showed that Ubon and Tha Phra have superior dry
matter production compared to Hamata, particularly in the dry season. This is because
Ubon and Tha Phra are perennials and stay green and productive throughout the year,
whereas Hamata is a biennial and dries off and dies in the dry season. The forage
quality of Hamata was generally better in the wet season because it had new fresh
growth from new seedlings. However, in the dry season, the quality of Hamata
decreased rapidly as it dried and died in contrast to the quality of Ubon and Tha Phra
which remained fresh and green. In the dry season, Ubon and Tha Phra stylos
produced 2-3 times more dry matter than grasses. Both these cultivars should be
grown more in Thailand for dry season forage.

The project showed that good quality silage production can be made from
Ubon paspalum and Uboen stylo in plastic drums. Additives do not have to applied and
the grass does not have to be chopped if the drum is weli-sealed and air-tight.

The method of placing nylon bags over the seed heads to collect seed produced
the highest seed yields of Mulato and Mulato lI. However, seed yields of Mulato and
Mulato 1I were much lower than ruzi. Mulato and Mulato II grew good quality forage
before closing the fields for seed production. Cutting monthly until July in first year
crops and August in second year crops produced high dry matter yields of high quality
leaf content for feeding to animals. Farmers can therefore feed Mulato and Mulato [1
to their animals. 7-8 months of the year and, close for seed for 4-5 months (July or
August to December). Planting with tillers as early as possible in the wet season will
enable farmers to get both forage and seed in the same year.

Studies on seed storage found that Mulato seed can be safely stored in ordinary
rooms for short periods (up to 8 months) but for long-term storage, cool storage is
recommended. For long-term storage, plastic and nylon "bags maintain seed
germinations better than paper bags.

Ubon stylo was found to be a very prolific seeder, producing up to 150 kg/rai,
which was nearly 3 times the seed yields produced by Tha Phra stylo. Cutting stylo
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seed crops at the beginning of September produced more seed than not cutting or
cutting later.

The project’s village seed production programme was very successful with
high quality seed produced of Ubon paspalum and Ubon stylo. Ubon paspalum and
Ubon stylo were found to be lucrative cash crops and relatively easy crops to harvest
seed. The farmers now average over 100 kgs/rai, with some farmers producing 150
kgs/rai. Demand for Ubon paspalum seed in Thailand is currently very high, as it is
the best grass for wet soils. The project has started to develop a market for Ubon
paspalum and Ubon stylo seed in South America. 3000 kgs of seed of both species
have been ordered for export to Central and South America in 2006.

The project undertook a joint venture with a Mexican Seed company to
produce Mulato I seed by village farmers. Over 2000 kgs of seed were produced in
the first year and 1500 kgs exported to USA. However, in 2005 only 1292 kgs of seed
were produced by village farmers. This project has been difficult for the farmers
because of low seed yields.

The project supported 1 researcher to undertake fieid research for her Masters
thesis on ‘The effect on silage quality from different methods of ensiling’.

Twelve papers were written and published during the 3 year phase of the
project. The project maintained a high scientific output, both nationally and
internationally.
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Final Report to the Thailand Research Fund

1. Project

Dairy cattle feeding systems using perennial pastures for farmers in Northeast

Thailand
2. Project Leader Dr. Michael Hare

Research Associates
Dr. Kungwan Thummasaeng
Dr. Worapong Suriyapat
Dr. Kitti Wongpichet
Dr. Somchai Swasdipan
Mr. Prapon Booncharern
Mr. Wunchai Intisaeng
Research Officers
Mr. Kittipat Saipraset
Miss Pataraporn Tatsapong
Miss Areerat Lunpha
3. Period of report
November 1, 2002 to October 31, 2005.
4, Project research results
4.1 Milk production grazing trials
The project conducted six milk production grazing trials on the Ubon Ratchathani
University farm during the research period.
Methods

Trial 1 This trial commenced on November 11, 2002 and finished on March 3,
2003. There were 3 grazing treatments [Ubon paspalum (10 rai), signal grass (10 rai)
and Jarra digit (11 rai)] and 6 cows per treatment. The pastures were fenced into 1 rai
paddocks and the cows rotationally grazed around the paddocks every 3-7 days
depending on pasture growth. .

The trial was divided into two 8 week periods. Data was analysed for 7 weeks in
each period, with the first week of each period an adjustment period. At the end of
peried 1, the cows were re-randomised for period 2.

During the trial the cows were fed concentrate at a rate of 1 kg concentrate per
2.5 kg milk produced. The fields were trrigated once a week and 25 kg/rai NPK
(15:15:15) applied every 45 days.

Data collection Before each paddock was grazed, 8 x 0.25 m? quadrats were cut
from each paddock, weighed fresh and divided into leaves and stems for dry weight
and nutrient analysis. Milk yields per cow were measured twice a day and samples
taken for quality testing. For milk data statistical analysis, the cows were regarded as
replications and for pasture data analysis there were 6 replications.

Trial 2 This trial commenced on March 9, 2003 and finished on April 13, 2003.
There were 2 grazing treatments and 6 cows per treatment:

Treatment 1 Signal grass (11.8 rai- 6 paddocks, Stocking rate 1.96 rai per cow).

Treatment 2 Signal grass and Ubon stylo (4 rai of each species — 8 rai-8

paddocks. Stocking rate 1.33 rai per cow). The cows grazed signal grass during

the day and Ubon stylo during the evening and night.

Data was analysed from the whole 5 week trial period. During the trial the cows
were fed concentrate at a rate of 1 kg concentrate per 4 kg mitk produced. The fields
were irrigated once a week and 25 kg/rai NPK {15:15:15) applied every 45 days.
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Data collection Before each paddock was grazed, 8 x 0.25 m’ quadrats were cut
from each paddock, weighed fresh and divided into leaves and stems for dry weight
and nutrient analysis. Milk yields per cow were measured fwice a day and samples
taken for quality testing. For milk data statistical analysis, the cows were regarded as
replications.

Trial 3 This trial was for 8 weeks, commencing on August 21, 2003 4nd
finished on October 16, 2003 There was a two week adjustment period (August 7 to
August 20) before the trial commenced. There were 3 treatments and 4 cows per
treatment (Cows regarded as replications):

Treatment 1. Grass and concentrate. Grazed 6 rai of signal grass divided into 1

rai paddocks, and receiving concentrate (4 litres milk per 1 kg concentrate; 4:1)

at milking time.

Treatment 2. Grass and legume with no concentrate. Grazed 3 rai of signal grass

during the day and 3 rai of Ubon stylo at night, divided into 1 rai paddocks, and

no concentrate.

Treatment 3. Grass, legume and concentrate. Grazed 3 rai of signal grass and 3

rai of Ubon stylo, divided into 1 ral paddocks. Cows grazed signal during the

day and stylo at night and received concentrate (4:1) at milking time.

Cows in each treatment were rotationally grazed around the 6 rai of pastures,
moving to a new paddock every 2-4 days.

Data collection Before each paddock was grazed, 8 x 0.25 m’ quadrats were cut
from each paddock, weighed fresh and divided into leaves and stems for dry weight
and nutrient analysis. Milk yields per cow were measured twice a day and samples
taken for quality testing.

Trial 4 The trial was for 8 weeks, commencing on October 27, 2003 and
finished on December 227 2003. There was a 10 day adjustment period (October 16 to
October 26), before the trial commenced. There were 2 treatments and 6 cows per
treatment.

Treatment 1. Grass and concentrate. Grazed 8 rai of signal grass and received

concentrate (4 litres milk per 1 kg concentrate; 4:1) at milking time.

Treatment 2 Grass and legume with no concentrate. Grazed 4 rai of signal grass

during the day and 4 rai of Ubon stylo at night.

Cows in each treatment rotationally grazed around their pastures, moving to a
new paddock every 2-4 days.

Data collection Before each paddock was grazed, 8 x 0.25 m” quadrats were cut
from each paddock, weighed fresh and divided into leaves and stems for dry weight
and nutrient analysis. Milk yields per cow were measured twice a day and samples
taken for quality testing. For milk data statistical analysis, the cows were regarded as
replications.

Trial 5 The trial was to compare the effects of concentrate feed and Ubon stylo
silage supplementation to dairy cows. The expenment had 2 treatments; T 1) Cows
were grazed in Ubon paspalum grass pasture during day and night time and
concentrate feeds were supplemented during milking time at the rate of 1 kg per 4 kg
milk produced; T 2) Cows were grazed in Ubon paspalum grass pasture during day
time and cows were confined in the yard during the night with Ubon stylo silage
supplemented ad libitum.

The trial was in RCBD with 6 replications. It commenced on September 9,
2004 and finished on October 29, 2004. A 2 week preliminary period was followed by
a 6 week period of data collection. Body weight change, body condition score, milk
yields and milk composition were measured.
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Results

Trial 1 In period 1, cows grazing signal grass produced more milk/cow/day, 12
and 8% respectively, than cows grazing Ubon paspalum and Jarra digit (Table 1). In
period 2, cows grazing Ubon paspalum produced more milk/cow/day. 10 and 11%
respectively, than cows grazing signal grass and Jarra digit. Cows grazing signal grass
in both periods produced milk with higher protein and lower lactose than cows
grazing Ubon paspalum and Jarra digit (Table 1). Grazing different pastures produced
no differences in milk SNF but in period 1, milk fat levels were lower from cows
grazing Jarra digit.

Milk production per rai was 11% higher on signal grass pastures compared to
the other pastures in period 1 but in period 2, milk production on Ubon paspalum
pastures was 9 and 22% higher respectively, compared to milk production from signal
and Jarra digit pastures.

Table 1 Effect of grazing 3 pasture grasses on milk yield and milk guality (Trial 1).

Period | (November 18, 2002 - January 6, 2003)

Treatment Milk yield Milk yield Milk fat Milk Mitk Milk
(kg/cow/day) | (kg/rai/week) (%) protein tactose SNF
() (%) (%)
Ubon 13.75¢ 66 441a | 284D 492 a 850a
paspalum
Signal 17.60 a 74 427ab| 2.99a | 4.74b 852a
Jarra digit 16.34 b 66 420b | 2.82b | 48%a 8.45a
Period 2 (January 13, 2003 - March 3, 2003)
Ubon 15.80 a 66 425a | 297¢ 489 a 8.57a
paspalum
Signal 14.37 b 60 424a | 3.06a | 4.75b 8.55a
Jarra digit 14.17 b 54 417a | 3.01b | 487a 8.62 a

[n a column, means followed by a common letter are not significantly different at the 5% level by
Duncan's Multiple Range Test,

In both periods, Jarra digit produced significantly lower pasture dry matter
yields than the other 2 species. Crude protein levels in Jarra digit were double the
levels in Ubon paspalum (Table 2) and levels in signal grass were intermediate
between the 2 species. Ubon paspalum produced significantly higher leafistem ratios
than the other 2 species in both periods.

High milk production yields from cows grazing signal grass in period 1 were
probably due to the higher crude protein yields in the pastures. However, in period 2,
despite producing higher crude protein yields, milk production from signal grass was
not as high as Ubon paspalum. Ubon paspalum pastures are very leafy (>80%) and
even though crude protein levels are low, the high proportion of leaf results in high
digestibility. Ubon paspalum compensates for low crude protein levels by producing
high yields of digestible leaf. This is in contrast to Jarra digit, which even though
produced very high crude protein levels in both stems and leaves, produced
significantly lower dry matter yields. Cows grazing Jarra digit had to be rotated every
2-3 days.
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Table 2 Dry matter yields, proportions of stem and leaf and crude protein yields in 3
pasture species prior to being grazed by dairy cows (Trial 1).

Period | (November 18, 2002 - January 6, 2003)

Treatment Total dry | % stem | % leaf | CP % CP % CP yield
matter yield | fresh fresh stem leaf (kg/ha)
(kg/ha) weight | weight
Ubon paspalum 3628 a 18 ¢ 82a 5.9¢ 104 ¢ 345 a
Signal 2970 a 42 a 58¢ 94b 15.0b 375 a
Jarra digit 1608 b 34b 66 b 129a 184 a 268 b
Period 2 (January 13, 2003 - March 3,2003)
Ubon paspalum 2268 a 17 ¢ 83 a 39¢ 82¢ 175b
Signal 2114 a 40 a 60 c 75b 12.7b 224 a
Jarra digit 1170 b 31b 69 b 10.3 a 164 a 170 b

In a column, means followed by a common letter are not significantly different at the 5% level by
Duncan's Multiple Range Test.

Plate 1 Dairy cows grazing Jarra digit (foreground) and signal grass (background) at
Ubon Ratchathani University (Trial 1).

Trial 2 Milk yields per cow were 7% higher from cows grazing signal only
compared to cows on signal plus Ubon stylo (Table 3). However, the grass and
legume treatment had a higher stocking rate (1.33 vs 1.96 rai/cow) and milk
yield/rai/week was 38% higher on the grass + legume pastures compared to grass only
pastures. This trial was a preliminary trial to study the effects of grazing grass and

legume pastures on dairy cow milk production. More detailed research was
undertaken in Trials 3 & 4.
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Table 3 Effect of grazing signal grass and signal grass plus Ubon stylo on miik yield
and milk quality (Trial 2).

Treatment Milk yield Milk yield Milk Milk Milk Milk
(kg/cow/day) | (kg/rai/week) fat protein | lactose SNF

(%) (%) (%) (%)
Signal grass 13.67 48.65 400 | 3.12 4.80 8.65
Signal + Ubon 12.79 67.15 414 | 297 472 8.44

stylo

Trial 3 There were no significant differences in milk production between the 3
treatments (Table 4). There was no advantage in terms of total milk production in
providing cows with concentrate. Milk lactose and SNF were 7 and 6% higher,
respectively, in the milk produced from cows grazing signal and stylo and receiving
concentrate compared to cows grazing signal and stylo with no concentrate. However,
there were no significant differences in milk fat and protein among the 3 treatments.

Table 4 Effect of 3 grazing treatments on milk yield and milk quality (Trial 3).

Treatment Milk yield Milk yield Milk Milk Milk Miik
(kg/cow/day) | (kg/rai/week) fat protein | laciose SNF

%) | C» | (%) (%)
Signal + conc. 163a 75.9 434a | 277a | 505ab| 852ab
Signal + stylo 16.2 a 75.3 415a | 2.64a | 483D 8.19b
Signal + stylo 158a 73.6 422a | 28la 5.16a 8.68 a

+ conc.

In a column, means followed by a common letter are not significantly different at the 5% level by
Duncan's Multiple Range Test.

Dry matter in the signal grass fields before each grazing averaged 2384 kg/ha
with a leafistem ratio of 46:54. Ubon stylo fields averaged 1990 kg/ha DM before
each grazing.

Trial 4 There were no significant differences in milk production and milk
quality between the 2 treatments (Table 5). There was no advantage in terms of milk
production and milk quality in feeding cows with concentrate.

Dry matter in the signal grass fields before each grazing, from October to
December, averaged 1389 kg/ha with a leaf:stem ratio of 43:57. Ubon stylo fields
averaged 2518 kg/ha DM before each grazing during the same period

Data from Trial 3 and Trial 4 shows that for medium-producing cows in

Thailand, it is not necessary to supplement concentrates if good grass and legume
pastures are available,

Table 5 Effect of 2 grazing treatments on milk yield and milk quality (Trial 4).

Treatment Milk yield Milk yield Milk Milk Milk Milk
(kg/cow/day) | (kg/rai/week) fat protein | lactose SNF

() o) (%) (%)
Signal + conc. 13.3 69.6 4.7 3.0 4.9 8.5
Signal + stylo 12.9 67.6 4.8 3.0 4.8 3.5

F test ns ns ns ns ns ns
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Trial 5 The results found that body weight of cows that received concentrate did
not change while the cows received legume silage lost 8 kg of body weight which
equivatent to 0.11 kg/d (Table 6). However, when consideration for body condition
score is taken into account (BCS), they got 3 in both groups (8 points system), which
is rather lean. _

Milk yields were similar in both groups (11-12 kg/h/d, Table 3). Milk fat and
protein were similar but milk lactose and solid-not fat of cows that received legume
silage were slightly lower than cows that received concentrate.

Ubon paspalum pasture produced 261 kg/rai/ from 1 grazing cycle. Leaf :
Stem ratio was 34:66. The amount of supplemented feed intake was 3.0 kg for
concentrate and 2.7 kg DM for legume silage.

Table 6 Average body weight change, milk yield and milk constituents of dairy cows
received concentrated feed and legume silage supplementation.

T 1 T2
.......... Concentrate Legume silage
Parameters Mean } +SD Mean +SD
Bedy weight change
Initial weight, kg 458 32 490 27
Final weight, kg - 458 32 482 24
Average daily gain, kg 0 0.11
Body condition score 3 3
Milk yield and milk constituents
Miik yield, kg/d 11.95 1,93 11.17 2.61
Fat corrected milk, kg/d 12.40 2.26 11.47 1.62
% Fat 423 0.53 4.30 0.80
% Protein 2.84 0.12 2.86 0.43
% Lactose 4.80 0.36 4.60 0.34
% Solid not fat 8.37 0.26 8.21 0.56
Conclusion

In Tral 1, the project has demonstrated that it is possible to successfully graze
dairy cows on pastures day and night in Thailand. Signal grass and Ubon paspalum
are both suitable grass species for dairy production. Ubon paspalum does have low
quality forage but makes up for this by producing high dry matter yields and a high
leafistem ratio which is very digestible. Signal grass maintains good quality and
produces high crude protein yields all year round. Even though Jarra digit is a very
high quality grass, low dry matter production lowers milk production per rai.

Full details of Trials 3 & 4 were published in the attached paper in the appendix,

Thummasaeng, K., Hare, M. and Tasapong, P. 2004 A study on dairy cows
grazing signal grass pasture, with or without legume and concentrate feed
supplementation. Proceedings of the 3" Southern Animal Science Conference,
Prince of Songkhla University, Thailand. 85-93,

In Trials 3 & 4, the project showed that it is possible to successfully graze dairy
cows on grass and legume pastures in Thailand, all day and all night, without
concentrate, in both the wet and dry seasons. If farmers have well-fertilised grass and
legume pastures it is not necessary to supply medium-producing cows with
concentrate in Thailand. However, irrigation 1s necessary in the dry season to keep
forages green and leafy.
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Legume silage can replace concentrate feeds without any significant effect on
milk production

Plate 2 Dairy cows grazing Ubon stylo pastures at Ubon Ratchathani University
(Trial 3).

4.2 Village dairy farmer forage system projects

Project 1 The objective of this project was to improve forage production of
interested dairy farmers in two cooperatives, Baan Kaset Pattana Cooperative,
Uben Ratchathani and Nong Hai Dairy Cooperative, Sisaket.

In March, 2003, a one day training seminar on forage production for these
farmers was held at Ubon Ratchathani University. During the wet season, May-
October, 2003, the farmers purchased forage seed and established pastures. They were
visited every 3 weeks during the wet season.

Baan Kaset Pattana Cooperative, Ubon Ratchathani

At the end of the 2003 wet season the number of dairy cattle and pasture area of

the farmers participating in the project were recorded. (Tables 7 & 8).

Most of farmers were taking care of their pastures and animals well, except one
farmer (Mr Khai) who does not properly manage his pastures. The pastures are over
utilized (cut too frequently and without fertiliser) and consequently his cows are in
poor condition. The 7 farmers have 46 dairy cows, but approximately 30% are dry so
that only 33 cows are currently being milked. The average milk yield is 10
kg/head/day, which is similar to the national Thailand average.
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Table 7 Number of dairy cattle and milk yield at Kaset Pattana village, Ubon
Ratchathani.

Farmer No. of cattle Total milk Remarks
yield
Cow Heifer Calf  kg/day
1. Mr, Khai 4 - 3 40 Lean
2. Mr. Cheusak 6 3 5 40 Good condition
3. Mr. Pravej 8 - 3 65 (ood condition
4. Mr. Utid 9 - 3 45 Good condition
5. Mr. Wichein 6 - 2 50 Good condition
6. Mrs. Wilaiwan 9 - 5 45 Good condition
T Mr. Sawat 4 L 2 45 . .Good condition
Total 46 4 23 30 T

Table 8 Pasture species and area grown by farmers at Kaset Pattana village, Ubon
Ratchathani.

Farmer Ubon Signal Ruzi  Purple  Stylo Remark
__paspalum __guinea

1. Mr. Khai 2 - 1 1 - Poor

2. Mr. Cheusak 4 ] - 3 - Good

3. Mr. Pravej* - - 2 6 ! Good

4. Mr, Utid 1 1 ] 6 - Good

5. Mr. Wichein* 1 - 2 6 - Good

6. Mrs. Wilaiwan g - - - 1 Good

I MrSawat - e e, 4 o Geod
Total 17 2 6 26 2 T

* Two farmers grew small areas of Mulato (100 m? each)

However, this group of farmers had a major problem of selling milk in 2003.
The cooperative was paying them very late and only paying them part payments.
After 4-6 months they still had not received the full price for their miltk. The farmers
did not have enough cash flow to buy concentrated feed for feeding supplementation
to their cows. The result was that the cows did not produce milk as high as their
potential.

The late payments got worse in 2004 and as such, most have the farmers were
discouraged from improving their pastures. By the middle of 2004, most of the
farmers had given up dairy farming and had sold their cows.

The project could not continue with working on pasture management with these
farmers as they were no longer dairy farming and therefore this programme stopped in
2004.

Nong Hai Dairy Coeoperative, Sisaket

Each farmer in the cooperative owns 8-12 dairy cows but only grow 1-3 rai of
pasture per farm and as such do not produce enough fresh grass. Rice straw is the
main source of roughage all year round, with a high proportion of concentrate used (1
kg concentrate to 1 kg milk). This is 4 times the amount we currently use with the
project cows at the university (4:1). The price of concentrated feed is 6-8 baht/kg,
depending on crude protein content. Farmers spent a lot of money to buy concentrated
feed.
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The project tried to convince the farmers to increase the use of good quality
forages instead of using rice straw, in order to lower the amount of concentrate used
and lower milk production costs. Farmers can either increase their own pasture area or
set up a group of neighboring pasture producing farmers to supply fresh grass for
them. Farmers seem to agree with these approaches but none of them are responding.
They told us that they have not enough land to grow more pasture and could not find
pasture producing farmers to join their business.

The project was unable to make any progress in improving pastures in 2002 and
2003 and consequently the programme with the Sisaket farmers stopped in 2004.

Project 2 The objective of this project was to improve forage production of interested
dairy farmers in one dairy cooperative, Trakarn-Kudkhaopun Cooperative, Ubon
Ratchathani, by workshops and practical training. Three workshops and practical
were held with the detail as follows:

1 May 14, 2004. A workshop was held at Trakarn-Kudkhaopun Cooperative for
forage producing farmers. Twenty farmers attended the workshop. The topics were as
follows;

Time Contents/Activities Lecturer

08.30 — 09.00 | Registration.

09.00 — 11.00 | Background and objectives of the project. Dr. Kungwan
The importance of forage for dairy farming

11.00 —12.00 | The establishment and management of Mr. Prapon
forage crops.
13.00 - 16.00 | Practical field work on sowing seed. Mr. Kittipat
Miss Puan
Miss Areerat

.

Plate 3 Farmers attending practical training in pasture seed establishment
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2 June 12, 2004. A workshop was held at Trakarn-Kudkhaopun Vocational
College for dairy farmers. Twenty six farmers attended the workshop. The topics were
as follows;

Time Contents/Activities Lecturer
08.30 - 09.00 | Registration.
09.00 - 11.00 | Feeding management for dairy cows. Dr. Kungwan
11.00 - 12.00 | Dairy cow diseases and farm sanitation. Dr. Somchai
13.00 - 16.00 | Practical field work on body condition Dr. Kungwan
scoring and inspection of animal health. Dr. Somchai
Mr. Kittipat

3 August 28, 2004. A workshop was held at Ubon Ratchathani University for
dairy farmers. Thirty two farmers attended the workshop. The topics were as follows;

Time Contents/Activities Lecturer
08.30 - 09.00 | Registration.

09.00 — 10.00 | Feeding management for dairy cows. Dr. Kungwan
10.00 - 11.00 | Herd health management. Dr. Somchai

11.00-12.00 | The problems of cow fertility and how to Dr. Narintorn
deal with this problem.

13.00-16.00 | Practical field work and a study tour on Dr. Kungwan
field and laboratory facilities. Miss Puan

During the 2004 wet season, the farmers belonging to the Trakarn-
Kudkhaopun Cooperative were visited regu}arly and interviewed about their dairy
cow and forage management.

Many farmers were not successful in establishing good pastures. They sowed
their pastures very late in the season because they could hire tractors to plough the
land. These tractors were too busy ploughing land for rice planting. By the time the
seed was sown it was late July-early August, the period of heavy rainfall. A
combination of poor land preparation, weeds and waterlogging resulted in very poor
seed germination and establishment. Subsequentily most of the pasture fields got
smothered in weeds. The farmers also refused to apply fertilizer and so the
establishing pasture plants were very unhealthy.

Even after receiving training, the dairy farmers at the Trakarn-Kudkhaopun
Cooperative were not able to plant good pastures. In 2005 they were not interested in
getting any advice from our project. This group of farmers also faced the same
problem of milk marketing as the farmers in the Baan Kaset Pattana Cooperative. The
problem of selling their milk discouraged the farmers and they lost money in their
dairy cow business.

Most of these farmers have stopped milking cows and sold their cows to try and
reduce their debt with the banks.

Conclusion The village dairy farmer forage system projects were not successful,
with nearly all farmers in the three cooperatives failing to grow good pastures.
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4.3 Brachiaria evaluation

4.3.1 Trial 1 Brachiaria species in northeast Thailand:dry matter yields
and seed production.

Full details of this research are in the attached published paper in the appendix.

Hare, M.D., Tatsapong, P., Lunpha, A. and Wongpichet, K. 2005
Brachiaria species in north-east Thailand: dry matter yields and seed
production. Tropical Grassiands, 39: 99-106.

Methods

Two field experiments were conducted in from 2001-2003 on the university
farm to compare dry matter yields and seed production of Brachiaria ruziziensis (ruzi
grass; common Thailand type), B. decumbens (common signal grass cv. Basilisk), B.
decumbens (C1AT 26297), B. brizantha cv. Marandu (CIAT 6780) and B. brizantha
(CIAT 6387).
Results

Marandu, Basilisk and CIAT 6387 produced 50%, 46% and 43%, respectively,
more dry matter than ruzi grass over 3 dry seasons. In addition, during the research
period (2000-2002), Marandu and CIAT 6387 produced in excess of 30% more leaf
dry matter than ruzi grass. CIAT 26297 produced similar dry matter yields to ruzi
grass but produced the highest leaf crude protein concentrations of all the trial
cultivars.

Basilisk produced the greatest number of inflorescences in 2001 followed by
CIAT 6387 and ruzi grass, while in 2002, ruzi grass produced 76% and 150% more
inflorescences, respectively, than Basilisk and CIAT 6387. Both Marandu and CIAT
26297 produced very few inflorescences in either year. Ruzi grass produced 30 and 80
kg/ha in the two years, while the other species produced negligible amounts of seed.

The failure of Basilisk in particular to produce adequate quantities of good
seed was attributed primarily io failure of either or both seed set and caryopsis
maturation.

4.3.2 Trial 2 Brachiaria evaluation

Objective

The hypothesis of this research is that there are more productive grasses than the
main commonly grown grasses in Thatland. The objective of the research was to
compare wet and dry season forage production of new grass species with the 3 main
species currently grown in Thailand, ruzi, Purple guinea and Ubon paspalum.

Methods

The trial was planted on May 12, 2003. Seven grasses (Ruzi, signal, Marandu
brizantha, Mulato hybrid brachiaria, Toledo brizantha, Ubon paspalum and Purple
guinea) were planted in a RCBD with 5 replications. Ruzi, Ubon paspalum and Purple
guinea were sown by seed and signal, Marandu, Mulato and Toledo planted with
tillers.

Details of field crop management are in Table 9.

At each sampling cut, the forage was cut 5 cm from ground level, weighed
fresh, and a 300 gram subsample sorted into leaves and stems and dried at 70C for 48
hours to determine dry weight. The subsample was analysed for crude protein, ADF
and NDF levels. After each sampling cut, the remaining herbage in the plots were also
cut to 5 cm from ground level and removed.
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Table 9 Details of field crop management of Brachiaria evaluation trial.

Field cultivation Ploughing x 2, discing x 1, harrowing x 1
Plot size 8§x5m
Sowing date May 12, 2003
No. of sampling cut Six x 0.25m”
guadrats/plot
Sampling cuts
First wet season Jul. 21. Sep. 9 & Oct. 30, 2603
First dry season Jan, 8 & Apr. 26, 2004
Second wet season Jun. 9, Aug. 3, Sep. 15 & Oct. 28, 2004
Second dry season Apr. 25, 2005
Third wet season Jun. 9, Jul. 25, Sep. 16 & Oct 31,2005
Fertiliser
At sowing 200 kg/ha (32 kg/rai) NPK (15:15:15)
After every second cut | 200 kg/ha (32 kg/rai) NPK (15:15:15)
2003 Jul. 21 &Oct. 30
2004 Apr. 26, Aug, 3 & Oct. 28
2005 Apr. 25, Jul 25 & Oct 31

Results

In the first wet season, Toledo produced significantly more totat dry matter than
the other grass species, and, in particular, 70%, 90% and 173% more total dry matter.
respectively, than ruzi, Ubon paspalum and Purple guinea (Table 10). Mulato
produced 30%, 48% and 111% more total dry matter respectively than ruzi, Ubon
paspalum and Purple guinea in the first wet season.

In the first dry season, Toledo, Mulato and Marandu, produced approximately
twice the total dry matter produced by ruzi, Ubon paspatlum and Purple guinea (Table
10).

There were no significant differences in total dry matter in the second wet
season. In the second dry season, Mulato produced 3 times the amount of total dry
matter than ruzi.

In the third wet season, Toledo produced significantly more total dry matter
than all other species except for Purple guinea (Table 10). Ubon paspalum produced
significantly less total and stem dry matter than all other species in the third wet
season.

Ruzi produced the lowest amount of leaf matter compared to other species in all
seasons except in the third wet season where Ubon paspalum produced similar leaf
dry matter to ruzi (Table 11). Toledo and Mulato produced more leaf dry matter than
ruzi, signal and purple guinea in the first wet and dry seasons. In the second wet
season. Purple guinea, Ubon paspalum and Toledo produced significantly more ieaf
dry matter than ruzi. In the second dry season, leaf dry matter of ruzi was significantly
less than Mulato, Marandu, Toledo and Purple guinea. Toledo and Purple guinea
produced significantly more leaf dry matter than other species in the third wet season.

Ubon paspalum and Purple guinea produced significantly less stem dry matter
than ali the Brachiaria species in the first wet season and dry seasons and. except for
Marandu, also in the second wet season (Table 12). In the second dry season, all
species had similar amounts of stem dry matter.




Table 10 Total dry matter of 7 grass species.

g8

Species Total dry matter
Wet season | Dry season | Wet season | Dry season | Wet season
2003 2003-2004 2004 2004-2005 2005
(kg/ha)
Ruzi 8883 1104 7899 409 7925
Signal 9279 1859 8339 817 9882
Marandu 9873 2302 8741 990 9080
Mulato 11671 2558 9488 1235 9363
Toledo 15105 2657 11041 834 12543
Ubon paspalum 7875 1649 9099 689 5049
Purple puinea 5527 1255 10419 803 11250
LSD (P<0.05) 2431 732 ns 538 2032
Table 11 Leaf dry matter of 7 grass species.
Species eaf dry matter
Wet season | Dry season | Wet season | Dry season | Wet season
2003 2003-2004 2004 2004-2005 2005
(kg/ha)
Ruzi 4455 940 4550 319 4184
Signal 4241 1421 4865 616 5382
Marandu 5627 1812 5855 840 6136
Mulato 6304 2011 6243 945 5850
Toledo 8779 2065 7592 730 8297
Ubon paspalum 6091 1477 7084 595 3600
Purple guinea 418) 113} 7969 703 8221
1.SD (P<0.05) 1415 571 1825 348 1197
Table 12 Stem dry matter of 7 grass species.
Species Stem dry matter \
Wet season | Dry season | Wet season | Dry season | Wet season
2003 2003-2004 2004 2004-2005 2005
(kg/ha)
Ruzi 4428 164 3349 90 3741
Signal 5038 438 3474 201 4500
Marandu 4246 490 2886 150 2944
Mulato 5367 547 3245 290 3513
Toledo 6326 592 3449 104 4246
Ubon paspalum 1784 172 2015 94 1449
Purple guinea 1346 124 2450 100 3029
LSD (P<0.05) 1365 224 708 ns 936

Ruzi had the highest leaf crude protein concentrations of all the species in the
first three seasons, being significantly higher than all other species in the first dry and
second wet season (Table 13). Throughout the trial, Ubon paspalum had significantly
lower leaf crude protein concentrations than all the other species. Mulato and signal
produced the highest stem crude protein concentrations in the first wet season (Table
13). In the following seasons, stem crude protein concentrations were similar for all
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species. except for Ubon paspalum, which had significantly lower concentrations of
stem crude protein than the other species.

Ruzi had significantly lower ADF and NDF concentrations than other species in
the first three seasons (Tables 14 and 15). In the second dry season, ADF
concentrations in ruzi, Ubon paspalum and Purple guinea were significantly higher
than in other species. ‘

Table 13 Crude protein concentrations in leaf (L) and stem (S) of 7 grass species.

Species Crude protein
Wet season | Dry season | Wet season | Dry season | Wet season
2003 2003-2004 2004 2004-2005 2005
L [ S L | S L | 8 L [ 8 L | S
(%0)

Ruzi 102 67 (153 7.7 | 1153] 7.6 [107] 70 | 123 | 6.8
Signal 105 89 [ 129 | 7.7 99 1 69 99| 7.3 95| 54
Marandu 117 78 | 11.7 | 7.8 93] 66 [11.1]| 7.5 9.1 | 55
Muiato 10.6 | 83 | 10.8 | 7.7 93| 62 98| 76 | 115 | 64
Toledo 99 69 | 126 | 78 9.1 ] 60 | 116 | 8.9 89 | 5.2
Ubon paspalum | 8.5 | 5.6 73| 4.6 80| 49 58| 5.0 8.7 | 5.7
Purple guinea | 94 | 68 | 125 | 84 95| 54 | 118 87 | 10.0 | 54
[LSD(P<0.05) | 13] t5] 21| 16| 09| 08| 18] 16] ns [ ns

Table 14 Acid detergent fibre (ADF) concentrations in leaf (L) and stem (S) of 7
grass Species.

Species ADF

Wet season | Dry season | Wet season | Dry season | Wet season
2003 2003-2004 2004 2004-2005 2005

L | S L | 8 L | s L | S L | S

(%)
Ruzi 28.7 1384 [ 263 (334 (295|358 |38.1 (453 | 292 | 376
Signal 204 | 371 285|364 | 30.8 | 385 | 34.8 | 40.8 | 30.6 | 44.5
Marandu 31.0 | 374 [ 31.2 | 36.1 | 325 [ 368 | 347 (40.0 | 32.7 | 374
Mulato 309 | 382 [ 288 | 33.5 (322 374 (329|381 327 | 369
Toledo 342 (39.0] 320 | 3721350 | 38.6 | 357|398 | 354 | 40.2
Uben paspalum | 36.6 | 38.3 | 353 | 32.0 [ 384 | 379 | 455 | 440 | 354 | 36.5
Purple guinea | 38.0 | 41.2 | 35.6 | 39.5 [ 40.1 | 43.7 | 41.2 [46.6 | 388 [ 43.2
LSD (P<0.05) | 1.3 6 131 2.3 1.5 1.3 33 29| 0.7 1.4

Conclusion

In general, new brachiaria species, Toledo, signal, Marandu and Mulato, were
more productive than ruzi, particularly in the dry season. Wet season production of
ruzi was similar to these species in the first two wet seasons but by the third wet
season ruzi dry matter production was lower than these new brachiaria species. Ubon
paspalum was found to be not suitable for growing on upland dry soils. It is more
suited to low-lying wet soils. Production of Purple guinea was similar to the new
brachiaria species and better than ruzi in the second and third years.

These trials have found that for long-termn perennial pastures in Thailand on
upland soils, ruzi is not has productive as new brachiaria species and Purple guinea.
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Table 15 Neutral detergent fibre (NDF) concentrations in teaf (L) and stem (8S) of 7
grass species. -

Species NDF

Wet season | Dry season | Wet season | Dry season | Wet season
2003 2003-2004 2004 2004-2005 2005

L | S L [ S L | S ] LS L [ S

(%)
Ruzi 558 [ 673 534|643 602 | 675|596 | 686 568 | 67.1
Signal 57.1 1646 | 574 [ 67.6 | 63.6 | 67.6 | 60.8 | 694 | 60.6 | 75.0
Marandu 61.1 | 68.0 | 62.0 | 68.5 | 67.0 | 69.1 | 61.1 | 68.7 | 61.5 | 68.5
Mulato 5721 657|559 | 646 | 64.0 | 68.1 | 584 | 64.2 | 60.5 | 64.8
Toledo 633 | 66.7 | 61.1 | 669 | 654 | 672|612 |664| 634 | 698
Ubon paspalum | 64.0 | 68.6 | 623 | 63.2 | 65.5 [ 68.0 | 68.6 | 71.1 | 63.4 | 69.0
Purple guinea | 65.3 | 70.6 | 653 | 69.1 | 66.7 | 69.7 | 64.7 | 67.6 | 67.2 | 73.0
LSD (P<0.05) 14 21| 23| 20} 16| 1.1 | 21| 1.7 i.1 1.0

4.3.2 Trial 3 Hybrid Brachiaria evaluation with other Brachiaria cultivars

Objective

The hypothesis of this research is that new hybrid brachiaria cultivars are more
productive grasses than other commercial cultivars of Brachiaria, in particular ruzi.
the most commonly grown forage grass in Thailand. In order to prove the hypothesis.
the objective of this trial was to compare the forage growth and quality of two hybnd
Brachiaria cultivars (Mulato and Mulato II) with other commercial cultivars of
Brachiaria.

Methods

The trial was planted at 2 sites; Ubon Ratchathani University (UBU) (May 10,
2004) and the Land Development Centre (LDC) (May 11, 2004), which was 10 km
from the university on the road to Amphur Phibun. At both sites, 6 grasses (Mulato,
Mulato I, signal, Marandu, Toledo and ruzi) were planted in a RCBD with 5
replications. Details of field crop management are in Table 16.

Table 16 Details of field crop management of the hybrid Brachiaria evaluation trial.

Field cultivation Ploughing x 2, discing x 1, harrowing x |
Plot size Sx5m
Sowing date May 10, 2004 UBU. May 11, 2004 LDC
Sowing method By seed
Establishment plant counts 4 weeks after seed sowing; 4 x 0.25m” quadrats/ plot
Sampling cuts Six x 0.25m" quadrats/plot
First wet season UBU Jul. 12, Aug. 25, Oct. 11, 2004
LDC Jul. 13, Aug. 26, Oct. 12, 2004
First dry season UBU Apr. 26, 2005; LDC Apr. 28, 2005
Second wet season UBU Jun. 13, Jul. 29, Aug. 14, Oct. 26, 2005
LDC Jun 10, Jul. 28, Aug. 15, Oct. 27, 2005
Fertiliser
At sowing 200 kg/ha (32 kg/rai) NPK (15:15:15)
After every sampling cut 200 kg/ha (32 kg/rai) NPK (15:15:15)
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All cultivars were sown at a seeding rate of 10 kg/ha adjusted to 100%
germination. The seeds were tested for germination immediately before sowing (Table

17).

Table 17 Germination % and seed sowing rate of Brachiaria cultivars

Cultivar Germination % Sowing rate (kg/ha)
Mulato 34 29.4
Mulato TI 26 38.5
Signal 15 66.6
Marandu 71 14.1
Toledo 72 13.9
Ruzi 60 16.7

At each sampling cut, the forage was cut 5 cm from ground level, weighed
fresh, and a 300 gram subsample sorted into leaves and stems and dried at 70C for 48
hours to determine dry weight. The subsample was analysed for crude protein, ADF
and NDF levels. After each sampling cut, the remaining herbage in the plots were also
cut to 5 cm from ground level and removed.

Plate 4 Harvesting brachiaria species at the Land Development Centre trial site.

Results

Plant populations at 4 weeks after sowing varied significantly, with signal
having the highest plant density and Mulato the lowest (Table 18). Mulato II had
significantly higher plant density than Mulato at both sites. All cultivars had higher
plant populations at the LDC site than at the UBU site.



102

Table 18 Plant populations of 6 Brachiaria cultivars 4 weeks after sowing.

Cultivar Plants/m’

UBU LDC
Mulato 25.2 : 67.6
Mulato 11 118.8 221.0
Signal 268.0 285.0
Marandu 88.8 99.8
Toledo 67.6 102.8
Ruzi 88.6 149.4
LSD (P<0.05) 48.1 55.5

In the first wet season of establishment at UBU, both Mulato and Mulato I1
produced significantly less total dry matter than signal. ruzi and Toledo and in the
second wet season, Toledo produced significantly more total dry matter than all the
other species which produced similar yields (Table 19). At LDC there were no
significant differences in total dry matter production between all Brachiaria cultivars
in the first and second wet seasons.

In the first dry season at both sites, Mulato produced significantly more total dry
matter in the dry season than all the other brachiaria cultivars (Table 19). Ruzi grass
had significantly less total dry matier than all the other cultivars in the first dry
season.

In the both wet seasons, Toledo produced more leaf dry matter than the other
cultivars at UBU (Table 20). At LDC in the first wet season, Toledo and Mulato 11
produced more leaf dry matter than ruzi and in the second wet season all species.
except signal, produced more leaf dry matter than ruzi. In the first dry season, Mulato
produced significantly more leaf dry matter at both sites than all the other brachiaria
cultivars (Table 20). Ruzi had significantly less leaf than all the other cultivars in the
first dry season at both sites. _

Ruzi and signal produced significantly higher stem yields than the other
cultivars at UBU and Mulato ]I, Marandu and Toledo at LDC in the first wet season
(Table 21). In the first dry season, Mulato and signal produced more stem dry matter
than other cultivars at UBU and Mulato produced more stem dry matter than other
cultivars at LDC. In the second wet season, there were no significant differences in
stem dry matter between species at both sites. :

Table 19 Total dry matter production of 6 Brachiaria cultivars

Cultivar Total matter
UBU L.DC
Wet 2004 | Dry | Wet2005 | Wet2004 | Dry | Wet 2005
2004-05 2004-05
(kg /ha)
Mulato 7445 1219 13648 9947 1539 9543
Mulato 11 8601 828 11605 9041 673 9667
Signal 10161 806 11198 10437 544 8605
Marandu 8966 775 10233 9131 658 9950
Toledo 11212 750 23083 9990 701 9263
Ruzi 11021 336 11907 10529 322 7237
LSD (P<0.05) 1474 206 9031 ns 203 ns
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Table 20 Leaf production of 6 Brachiaria cultivars

Cultivar Leaf dry matter(kg/ha)
UBU LDC
Wet 2004 Dry Wet 2005 | Wet 2004 Dry Wet 2005
2004-05 2004-05
(kg /ha)
Mulato 4241 1004 8533 5791 1268 6252
Mulato 11 6009 692 7978 6352 581 6936
Signal 5092 581 6188 5540 389 5013
Marandu 5520 621 6360 5709 546 6614
Toledo 7691 616 10558 6617 584 6294
Ruzi 5417 243 6160 5059 252 3894
LSD (P<0.05) 797 155 707 8§84 159 1538
Table 21 Stem dry matter production of 6 Brachiaria cultivars
Cultivar Stem dry matter
UBU LDC
Wet 2004 Dry Wet 2005 | Wet 2004 Dry Wet 2005
2004-05 2004-05
: (kg /ha)
Mulato 3214 215 5116 4156 271 3291
Mulato I1 2592 136 3627 2689 92 2731
Signal 5069 225 5010 4897 155 3592
Marandu 3446 154 3873 3422 112 3336
Toledo 3521 134 12524 3373 117 2970
Ruzi 5604 92 5746 5470 70 3342
| LSD (P<0.05) 705 77 ns 1102 60 ns

In the first wet season at both sites, Mulato had significantly higher leaf and
stem crude protein concentrations than the other cuitivars (Table 22). In the first dry
season, leaf crude protein concentrations of ruzi at UBU were significantly higher
than other cultivars but at LDC, Toledo had higher leaf crude protein concentrations
than ruzi. Signal had significantly lower leaf crude protein concentrations than other
cultivars during the first dry season at LDC (Table 22). Stem crude protein
concentrations during the first dry season were similar for all cultivars at UBU but at
LDC, stem crude protein concentrations of Mulato were significantly higher than
concentrations in signal and ruzi.

Toledo had significantly higher leaf ADF concentrations than the other cultivars
in the first wet season at both sites (Table 23). In the first wet season, stem ADF
concentrations in Mulato and Mulato II were significantly lower than other cultivars
at UBU and lower than Toledo and ruzi at LDC. In the first dry season, leaf ADF
concentrations were similar for all cultivars at UBU, however, at LDC, leaf ADF
concentrations in Mulato were similar to Mulato I but significantly lower than the
other cultivars.

Leaf NDF concentrations of Mulato in the first wet season were significantly
lower than concentrations in signal, Marandu and Toledo but similar to concentrations
in Mulato Il and ruzi at both sites (Table 24). Mulato and Mulato II leaf NDF
concentrations in the dry season were significantly lower than other species at LDC
but at UBU concentrations were similar for all species except for ruzi which had




104

significantly Jower leaf NDF concentrations (Table 24). Stem NDF concentrations of
Mulato in the first wet and dry seasons were significantly lower than other cultivars at
both sites (Table 24), except for Mulato I, which had similar concentrations to
Mulato at UBU (wet season) and at LDC (dry season).

Table 22 Crude protein concentrations in leaf (L) and stem (S) of 6 Brachiaria

cultivars.
Cultivar Crude protein concentrations
' UBU LDC
Wet 2004 Dry Wet Wet 2004 | Dry 2004- | Wet 2005
2004-03 2005 05 :
Lis|L]s|{L|Is[L]IsS[L]s]|LIJ]S
(%)
Mulato 1381921161159 9.0 49142105 |14.7|13.1| 90|43
Mulatoil | 11.8] 7.7 [ 185|133 |95 55121 | 87152105 93|45
Signal 113|170 (17814298 62114 88 |11.8| 94|104 |49
Marandu | 10.1 |64 | 193|156 88 |48 |114| 791160113 | 93|48
Toledo 9459119714183 51109 7.8|17.1 |11.8| 98157
Ruzi 10258 22114499 [50]122| 80142 | 87]12417.0
LSD 12109].25| ns |08 (07| 4] 1.5 27} 29| 1.0|1.1
(P<0.05)

Table 23 Acid detergent fibre (ADF) concentrations in leaf (L) and stem (S) of 6
Brachiaria cultivars.

Cultivar ADF ]
UBU LDC
Wet 2004 Dry Wet 2005 | Wet2004 | Dry2004- | Wet 2005
2004-05 05 )
LT S TE]S L | S L | S L [ S L[S
(%)
Mulato 317 | 418 | 297 | 33.7 [ 345 | 423 | 312 | 376 | 285 | 33.1 | 33.2 | 425
Mulato I | 329 | 41.9 | 294 | 355 [ 322 [ 413 | 321 | 390 | 298 | 345 | 32.3 | 40.7
Signal 31.8 | 46.0 | 287 | 332 | 30.7 | 439 | 302 | 396 | 31.4 | 37.7 | 30.7 | 444
Marandu | 35.1 | 43.5 | 29.8 | 33.7 | 34.7 | 43.0 | 32.7 | 39.0 | 32.4 | 37.1 | 33.5 | 409
Toledo 378 | 452 | 293 | 343 | 386 | 43.9 | 352 | 405 | 31.3 | 369 | 353 | 422
Ruzi 322 | 439 | 289 | 357 | 316 | 438 | 303 | 41.0 | 31.8 | 402 | 29.5 | 40.7
LSD 09 | 13 ] ns 13| 22| ns 09 16 21 17 14 14
. {P<0.05)
Conclusion

This research has shown that, in general. the new brachiaria cultivars are more
productive than ruzi, particularly in the dry season. These new cultivars produced 3-4
times the amount of dry season forage than ruzi.
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Table 24 Neutral detergent fibre (NDF) concentrations in leaf (L) and stem (S) of 6

Cultivar NDF
UBU LDC
Wet 2004 Dry Wet 2005 Wet 2004 | Dry 2004- | Wet 2005
2004-05 05 -
L [ S L | S L | S L[ 8% | L[ ST EI|l 8
(%) |
Mulato 603 [ 690 [ 544 [ 594 [ 628 ] 73.6 [ 588 [ 644 | 533 [ 61.3 | 62.8 [ 700
Mulato 11 | 61.1 | 684 | 532 | 62.8 [ 63.4 | 73.7 | 60.6 | 668 | 53.9 | 623 | 63.1 | 70.5
Signal 632 | 756 | 546 | 63.4 | 639 [ 77.1 | 620 |1 68.0 | 58.0 | 675 | 61.5 | 73.0 |
Marandu | 663 | 71.8 | 548 | 59.7 | 673 | 757 | 63.4 | 676 | 563 | 63.8 | 65.7 | 71.2
Toledo 675 | 720 | 532 | 61.8 [ 683 | 75.4 | 64.6 | 68.6 | 563 | 644 | 653 | 719
Ruzi 619 | 71.8 | 467 | 609 | 60.1 | 73.8 | 59.6 | 67.1 | 567 | 669 | 57.2 | 684
" LsD 2.3 1.5 1.0 1.4 1.5 091 20| 20| 20 1.8 1.1 1.0
L (P<0.05) }

4.4 Stylosanthes evaluation

Objective

The hypothesis of this research is that there are more productive stylo
accessions than the main commonly grown hamata stylo Thailand. The objective of
the research was to compare wetl and dry season forage production of new stylo
accessions with the main accession, hamata stylo, currently grown in Thailand.

Metirods

The trial was sown at the university with five stylo accessions (Hamata, Tha
‘Phra, Ubon, ATF 3309 and Seca) sown in a RCBD with 6 replications. Details of field
managed are detailed in Table 25,

‘Table 25 Details of field crop management of Stylosanthes evaluation trial.
Field cultivation Ploughing x 2, discing x 1, harrowing x |

_Plot size 8x5m

‘Sowing date May 16, 2003

'Sowing method By seed

Establishment plant counts 6 weeks afier seed sowing; 4 x 0.25m” quadrats/ plot
'Sampling cuts 8 x 0.25m” quadrats/plot

First wet season Aug. 20 & Oct. 29, 2003

First dry season
Second wet season
Second dry season
Third wet season

Feb. 20 & Apr. 28, 2004

Jun. 28, Aug.30 & Oct. 29, 2004
Mar. 4 & Apr. 25, 2005

Jun. 29, Aug. 29, & Oct 28 ,2005

' Fertiliser
At sowing
Afier cutting

20 kg/ha P, 50 kg/ha K. 20 kg/ha S

20 kg/ha P, 50 kg/ha K, 20 kg/ha S
2003 Aug. 20 &0Oct. 30
2004 Apr. 28, Aug, 30 & Oct. 29
2005 Apr. 25 & Aug 29

The seeds were tested for germination immediately before sowing (Table 26)
and all accessions were sown at a seeding rate of 10 kg/ha adjusted to 100%
germination. The exception was Seca. We only had 200 grams of seed sent up from
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Australia and even though the germination of this seed was very low we could not
increase the sowing rate.

Table 26 Germination (%) and sowing rate (kg/ha) of 5 stylo accessions

Accessions (Germination Sowing rate
Hamata 45 ' 22
Tha Phra 45 22
Ubon 82 12
ATF 3309 77 13
Seca 23 5

At each sampling cut, the herbage was cut 10 em from ground level, weighed
fresh and sorted into stylo accessions and weeds. A 300 g stylo subsample was taken
and dried at 70C for 48 hours to determine dry weight. The subsample was analysed
for crude protein, ADF and NDF levels. After each sampling cut, the remaining
herbage in the plots was also cut to 10 em from ground leve and removed.

Results

All stylo accessions, except Seca, established well, particularly Ubon, which
had significantly more plants/m? than the other accessions (Table 27). The low plant
numbers of Seca were a reflection of the low seed germination.

Tha Phra produced significantly more dry matter than Hamata, ATF 3309 and
Seca and similar yields to Ubon stylo in the first wet season (Table 27). Weeds,
mainly Zornia spp, constituted 80% of the herbage in the Seca plots in the first wet
5¢ason.

Dry matter yields of Tha Phra and Ubon were significantly higher than the other
accessions in all the following seasons, except for ATF 3309 in the third wet season,
which produced similar yields (Table 27). Seca and Hamata were the lowest
producing accessions in all seasons.

Table 27 Plant counts 6 weeks after sowing and total dry matter production of 5 stylo
accessions.

Accession Plant Total dry matter
: counts
Wet Dry Wet Dry Wet
2003 2003-04 2004 2004-05 2005
(no/m”) (kg/ha)
Hamata 253 5580 2800 8336 536.3 4280
Tha Phra 306 7746 5863 14423 3718.2 10638
Ubon 381 6993 5857 14899 3458.8 10673
ATF 3309 264 5521 4363 12652 27243 8963
Seca 46 1443 3293 9035 1562.3 4738
LSD (P<0.05) 62 1816 1282 1380 555.7 1896

Crude protein concentrations of Hamata were significantly higher than Ubon,
ATF 3308 and Seca in the first and third wet seasons and all accessions in the second
wet season (Table 28). However, in the dry season, hamata stylo crude protein
concentrations were lower than the other accessions. Crude protein concentrations
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were, on average, 10-20% higher in the wet season compared to concentrations in the
dry season.

Hamata had significantly lower ADF concentrations in the second wet season
than Tha Phra, Ubon and ATF 3308 but in the first wet season Seca ADF
concentrations were significantly lower than Hamata, Ubon and Tha Phra (Table 29).
In the dry seaSon, Hamata ADF concentrations were, on average, higher than the other
accessions.

Hamata NDF concentrations were significantly lower than other accessions in
the wet season, except for Seca which had similar concentrations to Hamata (Table
30). ATF 3308 and Seca had significantly lower NDF concentrations than Tha Phra
and Ubon in the second dry season.

Table 28 Crude protein concentrations of 5 stylo accessions.

Accession Crude protein
Wet Dry Wet Dry Wet
2003 2003-04 2004 2004-05 2005
(%)
Hamata 20.0 12.4 20.9 12.6 22.1
Tha Phra 19.2 14.3 19.6 15.5 22.0
Ubon 18.4 14.5 19.7 16.4 20.9
ATF 3309 18.2 13.9 19.4 14.9 20.8
Seca 17.1 13.2 16.9 14.1 19.6
LSD (P<0.05) 1.2 1S 1.1 1.2 1.0
Table 29 Acid detergent fibre (ADF) concentrations of 5 stylo accessions,
Accession ADF
Wet Dry Wet Dry Wet
2003 2003-04 2004 2004-05 2005
(7o)
Hamata 342 450 - 30.8 44.7 31.7
Tha Phra 343 42.2 36.3 43.2 33.7
Ubon 33.9 41.7 35.1 41.7 35.6
ATF 3309 32.9 38.8 33.5 41.5 33.8
Seca 32.8 42.8 34.2 42.7 33.3
LSD (P<0.05) 1.0 2.5 1.8 2.4 0.8
Conclusion

The results show that Ubon and Tha Phra have far superior dry matter
production than Hamata, particularly in the dry season. This is because Ubon and Tha
Phra are perennials and stay green and productive throughout the year, whereas
Hamata is a biennial and dries off and dies in the dry season. The forage quality of
Hamata is generally better in the wet season because it has new fresh growth from
new seedlings. However, in the dry season, the quality of Hamata decreases rapidly as
it dries and dies in contrast to the quality of Ubon and Tha Phra which remains good.

Seca dry matter production was less than Ubonr and Tha Phra dry matter
production and, generally better or similar to Hamata.

Ubon and Tha Phra produce excellent quality dry matter in the dry season,
which, on average is 2-3 times the production from grasses. Both these accessions
should be grown more in Thailand for dry season forage.
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Table 30 Neutral detergent fibre (NDF) concentrations of 5 stylo accessions.

Accession NDF
Wet Dry Wet Dry Wet
2003 2003-04 2004 2004-05 2005
%)

Hamata 42.0 53.8 40.9 53.3 32.5
Tha Phra 43.7 52.7 46.6 54.2 38.2
Ubon 46.6 55.0 43 4 54.1 442
ATF 3309 44 4 50.9 43.0 504 35.5
Seca 433 52.9 41.3 49.5 355
LSD (P<0.05) 1.5 ns 7 3.5 0.7

Plate § Ubon stylo growing well in the wet season

4.5 Grass and legume silage production for smalltholder dairy farmers
The following trials were part of Miss Areerat Lunpha’s Masterate thesis work..
4.5.1 Trial 1. Study of forage moisture content of Ubon paspaslum on silage
quality.
Objective To find out the suitable moisture content of Ubon paspalum before
ensiling in plastic drums.

Methods

The trial commenced on November 7 2003 in CRD with 4 replications. The
treatments were; T1) <60, T 2) 60-68, T 3) 69-75 and T 4) > 75 % moisture contents
of Ubon paspalum.

Silage samples were taken from the upper, the middle and the bottom part of the
container and thoroughly mixed. Sub samples were analyzed for dry matter, crude
protein, ash, neutral detergent fiber (NDF) and acid detergent fiber (ADF).
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Results

The results show that moisture contents in grass before ensiling had no effect on
crude protein and total ash in the silage (Table 31). Silage pH were higher in the lower
moisture content grass with the similar trend of dry matter content in silage. On the
other hand, the NDF and ADF were lower in the lower moisture content grass.

Table 31 pH and chemical composition in Ubon paspalum grass silage at different
moisture contents in grass before ensiling.

Moisture
contents before
ensiling pH DM CP Total ash NDF ADF
................ % DM --- S
60% 5.16a 57.76a 8.46a 9.12ab 62.28bc 35.77b
65% 526a 34.57a 8.45a 8.23b 61.62¢ 35.26b
70% 4.31b 43.41b 8.42a g.64ab 65.15ab 38.79a
>T75% 4.48b 17.52¢ 8.03a 9.46a 67.05a 40.83a

In 2 columa, means followed by the same lefier is not significantly different at 5% by Duncan’s
Mutltiple Range Test

Conclusion

The most suitable moisture content of Ubon paspalum before ensiling should be
between 69-75%. With moisture contents higher than 75%, too much dry matter was
. lost after ensiling.

4.5.2 Trial 2, Study of ensiling time on silage quality of Ubon paspalum.

Objective To find out the most suitable duration time for making good silage
from Ubon paspalum.

Methods .

The trial commenced on July 23, 2004 in CRD with 4 replications. The
treatments were 1, 2, 3, 4 weeks, 3 and 6 months ensiling of Ubon pasplum .

Silage samples were taken from the upper, the middle and the bottom part of the
container and thoroughly mixed. Sub samples were analyzed for dry matter, crude
protein, ash, neutral detergent fiber (NDF) and acid detergent fiber (ADF).

Results

The results shown that duration of ensiling had no effect on silage pH. The 3
and 6 months storage periods, however, lowered crude protein and increased the fiber
contents (Table 32).

Conclusion

The duration interval for ensiling Ubon paspalum in plastic drums should be at
least 2 weeks in order for pH to become constant. After 3 months ensiling. the dry
matter and crude protein of Ubon paspalum silage decreases.
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Table 32 pH and chemical composition in Ubon paspalum grass silage at different
ensiling times.

Time pH DM CP Totalash NDF  ADF
------------------ % DM —--

1 weeks 4.79a 20.28a 9.64ab 10.45a  63.16bc 39.37b
2 weeks 4.57ab  20.62a 10.06a 10.12a  62.06cd 38.72bc
3 weeks 4.56ab  20.96a 9.78a 8.70b 60.96d 37.90c
4 weeks 4.66ab  20.71a 9.23b 10.11a  61.39d 39.85b
3 months 46lab  2047a 7.84c¢ 8.47b 64.81a 41.42a
6 months 4.52b 19.13b 8.09¢ 9.26ab  63.82ab 42.48a

In a columnr, means foilowed by the same letter is not significantly different at 5% by Duncan’s
Multiple Range Test

4.5.3 Trial 3. Study of kind and amount of additives for making silage.

Objective To find out the type and quantity of additives to mix in grass and
legume to make silage in plastic drums.

Methods

The trial commenced on July 23, 2004 in CRD with 4 replications. Plant
maierials were Ubon paspalum grass and the mixture of Ubon stylo and Cavalcade
legume. The treatments were cassava meal or molasses were mixed with the plants at
the rate of 0, 3, 6 and 9 % fresh basis.

Silage samples were taken from the upper, the middle and the bottom part of the
container and thoroughly mixed. Sub samples were analyzed for dry matter, crude
protein, ash, neutral detergent fiber (NDF) and acid detergent fiber (ADF).

Results

Dry matter content in Ubon paspalum grass silage increased as cassava meal
and molasses were added (Table 33). Silage pH was lower when cassava meal was
added, with the lowest in the 9% cassava mea} silage. Molasses tended to lower pH
lower than that of cassava meal. Crude protein concentrations were not affected by the
addition of cassava or molasses. The addition of molasses increased total ash but
lowed ADF content.

In legume sitage, the addition of both additives lowered silage pH. Molasses
was more effective than cassava meal (Table 34). Dry matter content increased when
additives were added. Crude protein concentration did not change but NDF and ADF
levels decreased. This may be because of the dilution effect rather than the
fermentation effects.

Conclusion

Using cassava and molasses at any level of suppiementation in grass and legume
stlage will improve silage quality. However, molasses at 3% supplementation tended
to produce better quality silage and this level of supplementation is recommended
when making silage in plastic drums.
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Table 33 pH and chemical composition in Ubon paspalum grass silage at different
kinds and level of silage additive.

Additives pH DM CP Total ash NDF ADF
_______________ == % DM N
0% 4 48a 17.72¢ :10.09a 9.45bc  60.37a 38.62a
Cassava 3% 422b  19.50b 10.18a 8.80bc 60.87a  3597b
6% 420b  20.7%b 9.64a 9.44bc  57.83a  33.58¢
9% 3.99¢ 24.05a 8.17b 7.65¢ 50.24b 29.92d
Molasses 3% 391cd 19.44b 10.50a 14.12a 54.92ab  38.99a
6% 3.81d 20.42b 9.58a 11.10b  55.27ab  35.05bc
9% 3.75d  19.65b 10.78a 10.51v  57.16a  34.33bc

In a column, means followed by the same letter is not significantly different at 5% by Duncan’s
Multiple Range Test

Table 34 pH and chemical composition in legume (Ubon stylo + Cavalcade) silage at
different kinds and level of silage additives

Additives pH DM CP Total ash  NDF ADF
----------------- % DM---m----
0% 4.76a 15.69d 15.31a 19.05a 51.04a 4438a
Cassava 3% 4.25b 19.99¢ 14.56a 15.91¢ 46.28b 38.99bc
6% 4.15bc  22.14b 14.90a 13.05d  42.34b 35.80c¢
9% 411c 23.73a 14.97a 13.31d  43.02b 36.83bc
Molasses 3% 3.82d 16.91d 15.31a 18.27ab  45.62b 39.55b
6% 3.79d 19.50c 15.17a 18.22ab  45.01b 38.00bc
9% 3.79d 20.51¢ 14.95a 16.55bc  44.59b 36.36bc

In a cotumn, means followed by the same letter is not significantly different at 5% by Duncan’s
Muitiple Range Test

4.5.4 Trial 4 Study of chopped vs. unchopped grass and vacuumed vs.
unvacuumed containers.

Objective To compare the effects of chopping and vacuuming on the quality of
Ubon paspalum silage made in plastic drums and plastic bags.

Methods

The trial commenced on July 23, 2004 in CRD with 4 replications. Treatments
were; T 1) chopped grass and air sucked, T 2) chopped grass and no air sucked, T 3)
no chopped grass and air sucked and T 4) no chopped grass and no air sucked.

Silage samples were taken from the upper, the middle and the bottom part of the
container and thoroughly mixed. Sub samples were analyzed for dry matter, crude
protein, ash, neutral detergent fiber (NDF) and acid detergent fiber (ADF).

Results

The non chopped grass lost a significant amount of dry matter content in grass
sitage ensiled in the drum (Table 35) but chopping vs unchopped silage were not
significantly different on other parameters.

The results found that the non chopped grass lost 5-6% dry matter content and
also lower in total ash content (Table 36). Other parameters were not affected by air
sucking,
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Table 35 pH and chemical composition in chopped and non chopped grass silage in
plastic drums.

Treatment pH DM CP Total ash NDF ADF

--- %DM
Chopped  4.73a  22.04a 9.17a 12.06a  643la 42.80a
Non chopped 4.75a  16.10b 8.88a 7.84b 6537a 42.81a

In a column, means followed by the same letter is not significantly different at 5% by Duncan's
Multipte Range Test

Table 36 pH and chemical composition of the combination of chopping and air
suction in plastic bag grass silage.

Treatment pH DM CP Totalash NDF  ADF
% DMascmmmmmmmeemmammemee
C & NS 4.84a 21.16a 9.32a 10.48a  66.23a 42.47b
C&S 4.86a 19.55ab 8.88a 11.48a  64.6la 44.35ab
NC & NS 4.85a 15.48b 9.04a 7.85b 66.70a 45.77a
NC &S 4.76b 16.39b 9.12a 7.56b 66.24a 43.73ab

In a column, means followed by the same letter is not significantly different at 5% by Duncan’s
Multiple Range Test
C = Chopped. S = Suction, NS = Non chopped, NS = Non suction

Conclusion
Chopping and vacuuming produced better quality silage than not chopping and
not vacuuming,

4.5.5 Trial S. Study of grass: legume ratio for making silage.

Objective To find out if mixing grass’and legume together will improve silage
quality.

Methods

The trial commenced on July 23, 2004 in CRD with 4 replications. The ratios of
legume and grass were; T 1) 100:0, T 2) 75:25, T 3) 50:50, T 4) 25:75 and T 5) 0:100.
Molasses was mixed to the plant at 3% fresh basis and the ensiling time was 3 weeks.

Silage sampies were taken from the upper, the middle and the bottom part of the
container and thoroughly mixed. Sub samples were analyzed for dry matter, crude
protein, ash, neutral detergent fiber (NDF) and acid detergent fiber (ADF).

Results

Silage pH did not change as the ratio of legume and silage changed (Table 37).
The concentration of dry matter, crude protein, total ash and ADF decreased as the
ratio of legume decreased.

Conclusion

Dry matter and crude protein increase as the proportion of legume in grass

silage increases. 50-100% legume can successfully make good silage.
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Table 37 pH and chemical composition of different ratios of legume and grass silage.

Legume:Grass  pH DM cp Totalash NDF  ADF
% DM

100:0 3.74a  33.18ab 13.77a 9.99a 57.59b  45.82a

75:25 391a 3429 13.64a 9.08b  60.22ab 46.02a

50:50 395a  32.40b 12.82b 937b  59.96ab 41.1%

25.75 3.90a  30.72¢ 10.99¢ 9.05b 62.38a 41.45b

0:100 4.02a  29.82¢ 10.22d 9.00b  60.6lab 36.72¢

In a column, means followed by the same letier is not significantly different at 5% by Duncan's
Multiple Range Test

Plate 6 Silage in plastic bags (foreground) and plastic drums (background).

4.6 Seed production research

4.6.1 Effect of closing date on seed production of Muiato and Mulato 1I
hybrid brachiaria.

Objective

The hypothesis of this research is that strategic defoliation in the wet season will
increase seed yields of Mulato and Mulato 11 by decreasing lodging and increasing
flowering and seed-set. The objective of the research was to cut seed crops at monthly
intervals during the wet season to find out what time is the best for the last closing cut
for seed production.

Trial 1 Effect of closing date on seed production of Mulato

Methods

Two field trials were conducted on the university farm in 2003 and 2004. Both
trials were in the same Mulato field planted in May 2002 with plants spaced at 50 x 50
cm. The trials were identical in a randomized complete block design of 5 replications
and 5 final closing cut treatments: May 3, June 3, July 3, August 3, September 3, 2003
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and 2004. At each closing date, all plots that were not closed were cut 5 ¢cm from
ground level as follows:

1. May final cut. One cut only.

2. June final cut. Two cuts in May and June.

3. July final cut. Three cuts in May, June and July.

4. August final cut. Four cuts in May, June, July and August.

S. September final cut. Five cuts in May, June, July, August and September.

Each plot measured 4 m x 5 m. At each sampling cut, 3 rows x 2 m in length
were cut, weighed fresh, and a 300 gram subsample sorted into leaves and stems and
dried at 70C for 48 hours to determine dry weight. The subsample was analysed for
crude protein. Fertiliser was applied after cutting every 60 days in 2003 (160 kg/ha
NPK 15:15:15) and every 30 days in 2004 (200 kg/ha NPK 15:15:15).

At peak anthesis, all inflorescences in a fixed quadrat of 3 rows x 2 m in length,
were counted and 20 inflorescences taken from just outside this area for reproductive
analysis. All racemes were counted on each inflorescence and spikelets per raceme
were counted from 3 racemes per inflorescence, taken from the top, middle and
bottom of each inflorescence. Seed was harvested in 2003 from the fixed quadrat by
tying the inflorescences in living sheaves and gently knocking the seed into bags each
day. In 2004, nylon bags were tied over the living sheaves and the seed allowed to fail
naturally into the bags. Seed was collected from the bags once a week.

Seed was dried slowly on top of trays inside a laboratory and then cleaned
through hand screens and a South Dakota seed blower. Following cleaning, seed
yields were corrected to 10% seed moisture content.

Results

Closing plots in September produced significantly more dry matter (stem, leaf
and total DM) than plots closed in June and July (Table 38). Crude protein
concentrations were not significantly different.

Table 38 Effect of Mulato final closing cut date on dry matter yi-elds and crude
protein.

Final closing | Stem DM Stem Leaf DM Leaf Total DM
cut date (kg/ha) CP (%) (kg/ha) CP (%) (kg/ha)
2003
June 262 12.0 918 15.3 1180
July 547 8.2 1738 12.7 2285
August 1054 9.1 2952 12.4 4006
September 1344 8.2 3599 11.8 4943
LSD (P<0.05) 168 1.5 423 1.7 564
2004
June 442 10.3 1123 12.6 1565
July 504 10.0 1424 13.4 1928
August 933 10.1 2439 13.2 3372
September 1224 12.2 3151 15.3 4375
| LSD (P<0.05) 553 ns 1040 ns 1584

Closing at the beginning of July and August produced, respectively, the highest
seed yields in 2004 and 2003, though in 2004 there were no significant differences
between July and August closing (Table 39). Closing in May or September
significantly reduced seed yields compared to other closing dates
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Closing in August in 2003 significantly increased the number of inflorescences
and number of seeds (Table 39). Inflorescence numbers in 2004 were significantly
reduced by closing in May and September. Spikelets/raceme were significantly
reduced by cutting in August and September 2003 and July to September 2004
compared to cutting earlier.

Table 39 Effect of Mulato final closing cut date on seed yield components and seed
yield.

Final Inflorescences Racemes Spikelets | Seeds/ |Seed yield | TSW
Closing cut /m* /inflorescence | /raceme m? | (kg/ha) (g)
date
2003
May 220 4.1 28.6 189 16.9 8.50
June 223 4.0 28.3 253 22.5 8.84
July 233 3.9 29.4 312 28.1 8.48
August 302 3.0 25.3 441 39.4 8.68
September 31 2.9 23.9 56 5.0 7.90
LSD 45 0.25 2.37 93.7 8.4 0.44
(P<0.05) ]
2004
May 284 3.0 38.6 583 51.6 8.77
June 389 4.6 34.6 1000 91.0 9.01
July 411 4.8 29.4 1516 140.5 9.32
August 445 4.8 28.4 1360 122.0 8.87
September 120 4.2 28.6 169 14.2 8.45
LSD 11 0.72 0.97 427 40.5 0.56
(P<(.05)

Trial 2 Effect of closing date on seed production of Mulato and Mulato 11
hybrid brachiaria

This trial was a RCBD with 2 factors and 4 replications. The factors were 2
cultivars (Mulato and Mulato 1) and 4 closing date cuts,

2004 no cutting after planting (control), July 6, August 6, and September 6

2005 May 13 (control), July 1, August 1 and September 1.

2004 The trial was planted on May 6, 2004. The field was previously planted in
Cavalcade and Ubon stylo and was ploughed and disced into a fine seed bed in April,
2004. The 2 cultivars were tested for germination (Mulato 34% and Mulato II 26%)
and sown at a rate of 3.1 kg/ha. The seeds were sown in rows in shallow holes (2 cm
depth) 1 m apart, and 50 cm apart in the row. Fertiliser (200 kg/ha NPK 15:15:15)
was applied at sowing and at monthly intervals thereafter until September. Plots
measured 4 X 5 m.

At each sampling cut, 3 rows X 2 m in length were cut, weighed fresh, and a 300
gram subsample sorted into leaves and stems and dried at 70C for 48 hours to
determine dry weight. The subsample was analysed for crude protein. Each plot was
only cut once at the time of closing.

At peak anthesis, all inflorescences in a fixed quadrat of 3 rows x 2 m in length,
were counted and 20 inflorescences taken from just outside this area for reproductive
analysis. All racemes were counted on each inflorescence and spikelets per raceme
were counted from 3 racemes per inflorescence, taken from the top, middle and
bottom of each inflorescence. Nylon bags were tied over the inflorescences (‘living
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sheaves™) and the seed allowed to fall naturally into the bags. Seed was collected from
the bags once a week.

Seed was dried slowly on top of trays inside a laboratory and then cleaned
through hand screens and a South Dakota seed blower. Following cleaning, seed
yields were corrected to 10% seed moisture content.

2005 After harvest in December 2004, all the plots were cut to 5 ¢m from
ground level and allowed to grow until May 2005, On May 13, 2005 all plots were cut
to 5 cm from ground level and closing date treatments applied to the same plots as in
2004.

Fertiliser was not applied in May but was applied (200 kg/ha NPK 15:15:15} at
monthly intervals from June to September.

At each closing date, all plots that were not closed were cut 5 cm from ground
level as follows:

1 June final cut. One cut only.

2 July final cut. Two cuts in June and July.

3 August final cut. Three cuts in June, July and August.

4  September final cut. Four cuts in June, July, August and September.

Measurements for dry matter, seed yields and seed yield components were
identical to the previous year.

Results

There were no significant differences in dry matter yields (leaf, stem, total DM)
between Mulato and Mulato I, except in 2005, when Mulato produced more stem dry
matter than Mulato II. In 2004, Mulato produced significantly higher crude protein
levels than Mulato 11 (Tabie 40).

September closed seed crops produced the highest dry matter yields at closing.
In 2004, because September crops were left to grow all through the wet season their
quality was lower than the other treatments, whereas, in 2005, they were cut monthty,
from June onwards, and their quality was higher than other treatments. (Table 41).

Table 40 Dry matter yields and crude protein concentrations of hybrid Brachiaria
seed crops at closing for seed production.

Cultivar Total DM Stem DM Leaf DM Stem CP Leaf CP
(kg/ha) (kg/ha) (kg/ha) (%) (%)
2004
Mulato 3793 1822 1971 13.3 17.5
Mulato I 4576 2337 2239 9.9 14.6
LSD (P<0.05) ns ns ns 1.7 1.5
2005
Mulato 3795 1453 2342 7.5 11.7
Mulato 1 3730 1180 2550 7.7 11.0
LSD (P<0.05 ns 254 ns ns ns
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Table 41 Effect of closing date on dry matter yields and crude protein concentrations
of hybrid Brachiaria seed crops

Final closing | Total DM | Stem DM Leaf DM Stem CP Leaf CP
cut date (kg/ha) (kg/ha) {kg/ha) (%) (%)
2004
July 224 36 188 16.0 17.7
August 2857 1254 1603 10.6 16.5
September 9471 4949 4522 8.2 14.0
LSD (P<0.05) 2032 1305 779 2.1 1.8
2005
July 2366 936 1431 6.3 8.2
August 4083 1444 2639 8.0 12.5
September 4838 1571 3266 8.5 13.3
LSD (P<0.05) 664 311 362 1.6 1.0

Table 42 Effect of closing date on Mulato and Mulato 11 reproductive components of

seed yield
Final closing | Inflorescences/m’ Racemes/inflorescence | Spikelets/racemce
cut date

2004 Mulato | Mulato I1 Mulato Mulato 11 | Mulato | Mulato 11
Control 299 175 6.3 6.0 42.8 35.8
July 330 186 6.0 5.5 37.3 33.5
August 278 159 5.8 5.0 35.0 28.0
September 152 3 4.8 - 35.0 -
LSD (P<0.05) 88.9 0.55 4,1

2005 Mulato | Mulato Il Mulato Mulato II | Mulato | Muiato II
Control 218 131 49 5.1 36.3 46.3
July 344 200 5.1 4.8 46.7 32.5
August 279 173 5.1 4.3 32.0 26.0
September 84 - 3.6 - 24.7 -
LSD (P<(.035) 55.5 0.33 1.6
Table 43 Effect of closing date on Mulato and Mulato I seed yields
Finat closing Seeds/m’ Seed yield TSW

cut date (kg/ha) (g)

2004 Mulato | Mulato 11 Mulato Mulato II | Mulate | Mulato II
Control 1608 3009 149 232 9.4 7.7
July 1746 3374 161 258 9.2 7.6
August 1392 924 119 76 8.6 6.8
September 783 - 65 - 8.3 -
LSD (P<0.03) 1078 833 1.5

2005 Mulato | Mulato I1 Mulato Mulato II | Mulato | Mulato 11
Control 95 1129 9 58 9.5 8.6
July 306 855 30 71 9.9 8.3
August 265 1021 26 85 9.7 8.3
September 50 - 4 - 8.7 -
LSD (P<0.05) 302 26.8 0.3
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Mulato produced significantly more inflorescences, racemes and spikelets than
Mulato II and heavier seed (Table 42). But Mulato produced a large portion of light-
immature seeds which were removed at seed cleaning.

There were no significant differences between Mulato and Mulato 1T seed
viability, 81.8 and 75.4%, respectively (TZ test).

The highest seed yield of Mulato I (258 kg/ha) was 60% higher than the
highest seed yield of Mulato (161 kg/ha) (Table 43). The best closing time for good
seed yields in both cultivars was at the beginning of July. Mulato 11 seed yields were
significantly reduced by later closing, with no seed at all from closing in September.

Mulato had much lower economical spikelet site utilization % (SSU%) than
Mulato II. SSU is best determined using the formula:

SSU% = seed yield/m’
Inflorescences/m” x TSW/1000 x spikelets per inflorescence x 100

Using this formula and data from the above study, we found that the best
treatment for both cultivars (July closing) produced SSU of 9.9% for Mulato II and
2.34% for Mulato. Both figures are very low when compared to temperate grasses
which are in the range of 20 to 30 % and even up to 60% in some species.

Conclusion

The results from these trials show that Mulato and Mulato II can produce good
quality forage before closing the fields for seed production. Cutting monthly until July
in first year crops and August in second year crops will produce high dry matter yields
of high quality leaf content for feeding to animals. Farmers can therefore feed Mulato
to their animals, 7-8 months of the year and, close for seed for 4-5 months (July or
August to December).

Seed yields in 2004 were far greater than yields in 2003 because of applying
fertilizer every 30 days instead of every 60 days.

Plate 7 Mulato II seed plots cut and uncut in August 2005
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4.6.2 Effect of method and time of planting on seed production of Mulato
and Mulato II hybrid brachiaria.

Objectives

The hypothesis of this research is that Mulato seed crops established by planting
tillers produce more seed than crops established by seed and early established crops
produce more seed than crops planted late. The objective was to compare seed sowing
with planting tillers at different times during the wet season and the effects on Mulato
seed production.

Trial 1 Effect of time of seed planting on seed production of Mulato

Methods

This field trial was a randomized complete block design of S replications and 4
seed pianting dates: May 6, June 6 and August 6, 2003. Seeds at 5 kg/ha were planted
at spacings of 50 cm x 50 cm in well-cuitivated plots measuring 4 m x 5 m. To
increase seed germination to 70 %, seeds were scarified in sulphuric acid for 10
minutes, washed in running cold water and dried before planting. Fertilizer (15-15-15)
at the rate of 160 kg/ha was applied to each new plot at sowing and again on
September 20, 2003. Only the May planting treatments were cut to 10 cm above
ground level on August 1 and dry matter measured and crude protein concentrations
analysed.

At peak anthesis, all inflorescences in a fixed quadrat of | m x 2 m were
counted and 20 inflorescences taken from just outside this area for reproductive
analysis. All racemes were counted on each inflorescence and spikelets per raceme
were counted from 3 racemes per inflorescence, taken from the top, middle and
bottom of each inflorescence. Seeds were harvested from within the fixed quadrat by
tying the inflorescences in living sheaves and gently knocking the seed into bags each
day.

Seed was dried slowly on top of trays inside a laboratory and then cleaned
through hand screens and a South Dakota seed blower. Following cleaning, seed
yields were comrected to 10% seed moisture content.

Results

Planting with seeds in May and June produced significantly higher Mulato seed
yields than from planting in July (Table 44). Mulato planted with seeds in August did
not flower and produce seed. Early seed planting significantly increased the number
of inflorescences.

Only the May planted plots were cut in August (Table 45) because the other
plots were too short for cutting. Because May sown plots were cut in August, they had
significantly less harvest stubble than June and July planted plots (Table 46). June
planted plots produced significantly more total harvest stubble dry matter than May
and July planted plots. Time of planting seed had no significant effect on crude
protein concentrations in the harvest stubble (Table 46).

Conclusion

Mulato seed crops will produce more seed if seeds are planted early, May and
June, in the wet season. Seed crops planted in May can be cut in July for forage
production, which is an additional benefit for farmers in Thailand. The quality of the
forage stubble after harvest is superior to that of rice stubble.



120

Table 44 Effect of time of planting Mulato seed on seed yields and seed yield
components

Seed Inflorescences Racemes Spikelets | Seeds/m’ | Seed yield TSW
planting /m* /inflorescence | /raceme : (kg/ha) (g)
time
May 360 3.7 31.7 1043 90.6 . 8.64
June 315 4.6 36.5 959 31.3 8.44
July 258 5.2 362 708 59.4 8.30
August - - - - - -
L.SD(P<0.05) 47 0.72 3.33 229 21.8 ns

Table 45 Dry matter yields and crude protein concentrations of Mulato seed crops
planted with seed in May and cut in August.

Seed Total DM Stem DM Leaf DM Stem CP Leaf CP
planting time (kg/ha) (kg/ha) (kg/ha) (%o} (%)
May 9263 4750 4513 6.0 11.8

Table 46 Effect of time of seed planting of Mulato on dry matter yields and crude
protein concentrations in harvest stubble.

Seed Stem DM Stem Leaf DM Leaf Total DM
planting time {kg/ha) CP (%) (kg/ha) CP (%) (kg/ha)
May 12084 2.4 5460 4.6 17544
June 18236 2.8 6581 5.7 24817
| July 16157 2.8 4879 5.6 21036
LSD 2374 ns 1116 ns 2778
(P<0.05)

Trial 2 Effect of time of tiller planting on seed production of Mulafo

Methods ‘

This field trial was a randomized complete block design of 5 replications and 4
titler planting dates: May 16, June 16, July 16 and August 16, 2003. Tillers with roots
were divided from one-year old Mulato plants, dug from an adjacent field and planted
at spacings of 50 ecm x 50 cm in well-cultivated plots measuring 3 m x 5 m. Fertilizer
(15-15-15) at the rate of 160 kg/ha was applied to each new plot at sowing and again
on September 20, 2003. May and June planting treatments were cut to 10 cm above
ground level on August 1 and dry matter measured and crude protein concentrations
analysed.

At peak anthesis, all inflorescences in a fixed quadrat of 1m x 2 m were counted
and 20 inflorescences taken from just outside this area for reproductive analysis. All
racemes were counted on each inflorescence and spikelets per raceme were counted
from 3 racemes per inflorescence, taken from the top, middle and bottom of each
inflorescence. Seeds were harvested from within the fixed quadrat by tying the
inflorescences in living sheaves and gently knocking the seed into bags each day.

Seed was dried slowly on top of trays inside a laboratory and then cleaned
through hand screens and a South Dakota seed blower. Following cleaning, seed

- yields were corrected to 10% seed moisture content.

Results

There were no significant differénces in seed yield and numbers of seeds
between planting tillers in May, June and July which were significantiy higher than
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yields from August planted plots (Table 47). May and June planted plots produced
significantly more inflorescences than later planted plots. However, plots planted fater
in the wet season, July and August, produced more spikelets and racemes than earlier
planted plots. .

Mulato seed crops planted in May and June produced good quality forage when
cut at the beginning of August, but forage yields from May plots were approximately
four times greater (Tabie 48). Plots planted in May. June and July produced
significantly more harvest stubble total and stem dry matter than plets planted in
August (Table 49). Crude protein concentrations were similar in all plots.

Conclusion

Mulato seed crops can be planted with tillers one month later than crops
established with seed (July vs June). Planting with tillers produced 60% greater seed
yields than by planting with seeds.

Table 47 Effect of time of planting Mulato tillers on seed yields and seed yield

components.
Tiller Inflorescences Racemes Spikelets | Seeds/m* Seed yield TSW
planting m?® /inflorescence | /raceme (kg/ha) ()
time
May 407 4.0 32.4 1772 147.5 8.66
June 443" 4.5 35.} 1606 143.8 8.92
July 256 5.1 360 1459 128.9 8.78
August 219 4.9 36.6 875 76.3 8.72
LSD 15 0.35 2.78 367 343 ns
{P<0.05)
Table 48 Dry matter yields and crude protein concentrations of Mulato seed crops
planted with tillers in May and June and cut in August.
Tiller Total DM | Stem DM Leaf DM Stem CP Leaf CP
planting time (kg/ha) {kg/ha) {kg/ha) (%) (%)
May 6551 3288 3263 8.2 13.0
June 1794 713 1081 12.0 15.9

Table 49 Effect of time of planting tillers of Mulato on dry matter yields and crude
_protein in harvest stubble.

Tiller Stem DM Stem Leaf DM Leaf Total DM
planting time (kg/ha) CP (%) (kg/ha) CP (%) (kg/ha)
May 14817 3.2 4591 5.3 19428
June 15875 2.6 4811 4.8 20686
July 15712 2.7 4180 4.9 19892
August 11643 2.2 4617 4.7 16260
LSD(P<0.05) 1072 ns ns ns 2789

Trial 3 Effect of method and time of planting on seed production of Mulato

Methods

This field trial was a randomized complete block design of 4 replications, 4
times of planting (May 4, June 4, July 2, and August 4, 2004) and 2 methods of
planting (planting by seed and planting with rooted tillers). Plot size was 4 m x 4 m.
Tillers and seed were planted into well-cultivated soil in rows 1 m apart and 50 cm
apart in the row. For the seed plantings, about 5 seeds were planted in each hole.
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Rooted tillers were divided from 1 year-old Mulato plants dug from an adjacent field.
Fertilizer (15-15-15) at the rate of 200 kg/ha was applied to each new plot at planting
and at the beginning of each month until September.

Closing dry matter cuts (2 m x 3 rows) were taken 10 cm above ground level
from May plots planted with tillers on July 2 and from all May and June planted plots
on August 4, 2004. Dry matter yields were measured and crude protein concentrations
analysed.

At peak anthesis, all inflorescences in a fixed quadrat of 2 m x 3 rows were
counted and 20 inflorescences taken from just outside this area for reproductive
analysis. All racemes were counted on each inflorescence and spikelets per raceme
were counted from 3 racemes per inflorescence, taken from the top, middle and
bottom of each inflorescence. Seeds were harvested from within the fixed quadrat by
tying the inflorescences in living sheaves and gently knocking the seed into bags each
day.

Seed was dried slowly on top of trays inside a laboratory and then cleaned
through hand screens and a South Dakota seed blower. Following cleaning, seed
yields were corrected to 10% seed moisture content.

Results

There were no significant differences in seed yields from seed crops planted at
the beginning of May to the beginning of August (Table 50). Planting with tillers
produced higher seed yields than seed sowing (Table 50).

Conclusion

In order for farmers to get both forage and seed in the same year, we would
recommend seed crops to be planted with tillers as early as possible in the wet season,
in order to produce a strong rooting system, tiller out and produce forage for feeding
livestock before closing.

Table 50 Effect of method and time of planting Mulato on seed yields and seed yield

components.
Method of | Inflorescences Racemes Spikelets | Seeds/m’ | Seed yield TSW
planting /m? /inflorescence | /raceme (kg/ha) (2)
Seed 190 5.4 354 654 57.3 8.57
Titlers 220 54 348 1370 123.5 8.93
LSD ns ns ns 306 28.2 ns
(P<0.05)
Time of
planting
May 247 4.6 33.9 1084 96.2 8.84
June 224 5.0 33.6 990 88.4 8.73
July 217 59 35.1 1048 94.5 8.78
August 134 6.0 37.8 925 824 8.64
LSD 57 0.49 1.91 ns ns ns
(P<0.05)

Trial 4 Effect of time of planting tillers on seed production of Mulato 11

Methods

This field trial was a randomized complete block design of 5 replications and 7
tiller planting dates: May 16, June 1, June 16, July 1, July 15, August 1 and August
16, 2005. Tillers with roots were divided from one-year old Mulato II plants dug from
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an adjacent field and planted at spacings of 1 m x 50 cm in well-cultivated plots
measuring 6 m x 5 m.

NPK fertifizer (15-15-15) at the rate of 200 kg/ha was applied to plots planted in
May, June and July on August | and to August-planted plots on September 1, 2005,
All plots received Urea (20 kg/ha) on October 6, 2005.

On August 1, 2005, closing date cuts (2 m x 3 rows) were taken 5 cm above
ground leve! from plots planted in May, June and July 1 and dry matter measured and
crude protein concentrations analysed. July 15 plots were too smali to take samples
but were trimmed to 5 cm above ground level on August 1. Plots planted on August 1
and August 16 were not cut before seed harvest.

At peak anthesis, all inflorescences in a fixed quadrat of Im x 2 m were counted
and 20 inflorescences taken from just outside this area for reproductive analysis. All
racemes were counted on each inflorescence and spikelets per raceme were counted
from 3 racemes per inflorescence, taken from the top, middle and bottom of each
inflorescence. Seeds were harvested from within the fixed quadrat by tying the
inflorescences in living sheaves and gently knocking the seed into bags each day.

Seed was dried slowly on top of trays inside a laboratory and then cleaned
through hand screens and a South Dakota seed blower. Following cleaning, seed
yields were corrected to 10% seed moisture content.

Results

Planting tillers from June onwards, significantly reduced Mulato I seed yields
compared to planting in May (Table 51). Inflorescences numbers were significantly
reduced when planting was delayed every two weeks and raceme and spikelet
numbers were reduced when tillers were planted from mid-July onwards.

Table 51 Effect time of planting Mulato 11 on seed yields and seed yield components.

Time of | Inflorescences Racemes Spikelets Seed yield TSW
planting /m* /inflorescence | /raceme (kg/ha) (g)
May 16 163 4.7 35.0 117 8.58
June 1 138 5.2 34.6 93 8.55
June 16 122 5.3 34.0 67 8.65
July 1 104 5.0 32.7 46 8.54
July 15 59 2.8 25.5 2] 8.42
August | 23 2.7 21.9 5 6.43
August 16 - - - - -
LSD 28 0.7 6.4 22 1.80
(P<0.05)
Conclusion

In order for farmers to get both forage and high seed yields in the same year, we
would recommend Mulato II seed crops to be planted with tillers as early as possible
in the wet season, May, in order to produce a strong rooting system, tiller out and
produce forage for feeding livestock before closing. Early-planted Mulato II seed
crops produce more inflorescences, racemes and spikelets which produce more seed
than late-planted seed crops.
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4.6.3 Effect of seed harvesting methods on seed yield and seed quality of
Mulato and Mulato I1.

Objective

The hypothesis of this research is that the method of collecting seed in nylon
bags tied over seed heads will produce higher seed yields and better seed quality than
other hand-harvesting methods.

The objective was to compare seed production from nylon bag collection with
the commmon method used by farmers in Thailand of knocking seed heads and the
method used in Brazil of sweeping seed from the ground.

Trial 1 Effect of seed harvesting methods on seed yield and seed quality of
Mulato

Methods

Two field trials were conducted in 2003 and 2004,

2003 Pre-trial preparation began by cutting a second year Mulato research area
on June 16 and a second cut on August 2, 2003. The field was planted with tillers in
50 em x 50 cm spacings. NPK fertilizer (15-15-15) at the rate of 160 kg/ha was
applied after each cut and again on September 20.

2004 Pre-trial preparation in an adjacent field began by cutting a second year
Mulato research area on June 3 and August 4 10 5 cm above ground level and
applying NPK (15-15-15) fertiliser (200 kg/ha)on June 3, July 3, August 3. September
3,2004. The field was planted with tillers in 50 cm x 50 ¢m spacings.

The trial in both years was a RCBD with 4 replications and 5 treatments and
each plot measured 4 x 5 m. Treatments were

1) flower heads tied up and knocked every day,

2) flower heads tied up and knocked every two days,

3) flower heads tied up and knocked every three days,

4) flower heads covered up with a nylon bag and fallen seed collected every

seven days from the bag

5} Seed ailowed to fall on to the ground and then swept up.

Seeds were harvested from the whole plots and then dried slowly on top of trays
inside a laboratory before cleaning through hand screens and a South Dakota seed
blower. Following cleaning, seed yields were corrected to 10% seed moisture content.

Data collection included seed yield, seed weight and seed viability (tetrazolivm
tests TZ).

Results

The method of placing nylon bags over the seed heads to collect seed produced
the highest seed yields in both years (Table 52). In 2003, the nylon bag yield was
significantly higher than the second best method of daily knocking (70% more). In
2004, even though the yields from nylon bags and daily knocking were not
significantly different, the nylon bags yields were 20% higher than daily knocking.

Knocking produced significantly more seed than sweeping from the ground in
2004 but not in 2003.

There were no significant differences in seed viability among harvesting
methods in 2003 but in 2004, seed knocked every 2 days had significantly lower
viability than seed harvested by other methods.
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Table 52 Effect of harvesting method on Mulato seed yields and seed viability

Harvest method Seed yield TSW Seed viability |
(kgfha) ®) %)

2003
Knocking daily 49.4 8.50 68.6
Knocking every 2 days 40.6 8.73 71.6
Knocking every 3 days 47.5 8.78 72.4
Nylon bag 83.8 8.55 74.5
Swept from ground 42.5 7.99 70.3
LSD P<0.05 18.6 ns ns

2004
Knocking daily 168.6 8.43 79.8
Knocking every 2 days 123.9 8.13 68.8
Knocking every 3 days 146.3 8.75 75.8
Nylon bag 202.5 8.40 77.0 ]
Swept from ground 75.7 8.89 76.0
LSD P<(0.05 48.5 ns 6.64

Trial 2 Effect of seed harvesting methods on seed yield and seed quality of
Mulato II

Methods

Mulato II tillers were planted at spacings of 1 m x 50 ¢cm on May 31, 2005. On
August 2, the field was cut to 5 cm above ground level. Fertiliser was applied on
August 2 (NPK 15-15-15 200 kg/ha) and on October 6 (Urea 20kg/ha).

The trial was a RCBD with 4 replications and 5 treatments and each piot
measured 4 x 5 m. Treatments were

1) flower heads tied up and knocked once every day,

2) flower heads tied up and knocked twice day,

3) flower heads tied up and knocked every two days,

4) flower heads covered up with a nylon bag and fallen seed collected every

seven days from the bag

5) Seed allowed to fall on to the ground and then swept up.

Seeds were harvested from the whole plots and then dried slowly on top of trays
inside a laboratory before cleaning through hand screens and a South Dakota seed
biower. Following cleaning, seed yields were corrected to 10% seed moisture content.

Data collection included seed yield, seed weight and seed viability (tetrazolium
tests TZ).

Results

The method of placing nylon bags over the seed heads to collect seed produced
the highest seed yield (Table 53). The nylon bag yield was significantly higher than
the second best method of twice daily knocking (88% more). There were no
significant differences among seed yields of the three methods of knocking. Sweeping
seed from the ground produced the lowest seed yields. the lightest seed and the seed
with the lowest viability (Table 53).

Conclusion

The method of nylon bag collection produced the most seed in all trals.
However, farmers think that the cost of bags are expensive and therefore knocking the
seedheads once a day is the most appropriate method for them. The South American
method of ground sweeping fallen seed appears not suitable for Thailand.
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Table 53 Effect of harvesting method on Mulato II seed yields and seed viability

Harvest method Seed yield TSW Seed viability

(kg/ha) (2) (%0)
Knocking once daily 230.2 8.79 92.0
Knocking twice daily 271.2 8,68 92.0
Knocking every 2 days 254.6 8.94 89.3
Nylon bag 509.4 9.03 90.5
Swept from ground 87.3 8.20 84.0
LSD P<0.05 73.2 0.38 5.8

Plate 8 The nylon bag method of harvesting Mulato II seed

4.6.4 Effect of storage time on breaking seed dormancy of Brachiariu
ruziziensis x B. brizantha ¢v Mulato.

Objective

The hypothesis of this trial is that seed dormancy in Mulato is short-lived and
can be broken with length of storage. The objective was to compare seed germinations
of Mulato seed stored for varying lengths of time, in different storage rooms and in
different storage bags to see which storage type is best for Mulato seed.

Methods

The trial was a factorial trial with 3 replications, 2 storage rooms (ambient and
cool) and 3 bag types (nylon, plastic and paper). Mulato seed harvested in November
2003, was divided into 20 g lots and placed in bags and storage rooms on January 13,
2004. Germination prior to seed storage was 30%.

Every 2 months, seeds were tested for germination. At each test, 120 seeds from
each bag were soaked for 10 minutes in H,SO4, washed in running cold water and
dried. 100 seeds were then put in petri dishes on top of paper with KNO; (0.2%) and
placed in a germination cabinet at 25°C, 16 hours dark and 35°C, 8 hours light.
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Germination counts were taken at 7, 14 and 21 days. Distilled water was added to the
dishes if needed.

Results

Storage room conditions significantly affected seed germination of Mulato seed
after two months storage (Table 54). The germination of seed stored at ambient
temperatures was significantly higher than seed stored in the cool room (RH 40%
10°C) after 2, 4 and 6 months storage. After 8 months storage, there was no
significant difference in seed germination: between the two rooms. However, the
germination of seed stored at ambient temperatures decreased by 13.5%.

After 10 months storage, seed stored in the cool room was significantly higher
in germination than seed stored at ambient temperatures. The germination of seed
stored 1n the cool room increased after 10 months storage but the germination of seed
stored at ambient temperatures decreased until no seed germinated after 20 months of
storage (Table 54).

Bag type did not affect seed germination until 18 months of storage (Table 54)
when seeds stored in paper bags were significantly lower in germination than seeds
stored in nylon bags. After 20 months storage, sceds stored in paper bags were
significantly fower in germination than seeds stored in both nylon and plastic bags
Conclusion

Embryo dormancy in Mulato seed appears to be more quickly broken when
stored at ambient temperatures than when stored in cool conditions. Seed germinates
more guickly but then deteriorates more quickly.

It appears that Mulato seed can be safely stored in ordinary rooms for short
periods (up to 8 months) but for long-term storage, cool storage is recommended. In
addition, for long-term storage, plastic and nylon bags maintain seed germinations
better than paper bags.

If Mulato seed is harvested in the dry season and then used in the following wet
season. storing in ordinary rooms is okay. But if seed is not used in the first wet
season after harvest, it should be stored in a coo! room in plastic or nylon bags.

This trial will continue for one more year.

Table 54 Effect of seed storage on seed germination of Mulato.

Time of storage Storage Room Significance
Cool | Ordinary
(%)
2 months 33.8 67.7 ok
4 months 54.2 78.4 * ok
6 months 67.8 75.2 *
8§ months 65.3 61.7 ns
10 months 73.8 61.6 *ox
12 months 73.6 58.2 *
14 months 80.9 46.4 *%
16 months 70.2 31.9 **
18 months 76.7 12.7 *
20 months 74.0 0 **
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Table 55 Effect of bag type on seed germination of Mulato seed stored in a cool
room.

Time of storage | Nylon bag | Paper bag | Plastic bag | LSD (P<0.05)
Germination (%)
18 months 83.0 713 75.7 5.0
20 months 80.7 62.0 79.3 6.5

4.6.5 Effect of cultivar and time of closing on stylo (Stylosanthes guianensis)
seed production.

Objective

The hypothesis of this trial is that the multi-line Ubon stylo produces more seed
than the single line Tha Phra stylo. The objective was to compare seed yields of Ubon
and Tha Phra stylo and to compare final closing cuts on stylo seed yields.

Methods

Two field trials were conducted

Trial 1 2004 This trial was a factorial trial with 5 replications, 2 cultivars (Ubon
and Tha Phra stylo) and 3 final closing date cuts-control (no cutting from planting
untif seed harvest), September final ciosing cut and October final closing cut.

The trial was planted on June 11, 2004. The field was previously planted in
Mulate and was ploughed and disced into a fine seed bed in April and May, 2004. The
2 culiivars were tested for germination (Ubon stylo 67% and Tha Phra stylo 47%) and
sown at a rate of 5 kg/ha (adjusted for germination Ubon 7.5 kg/ha; Tha Phra 10.6
kg/ha). The seeds were broadcast sown into plots measuring 3m X 3m {Im walkways
between plots) and raked into the soil. Fertiliser (K 50 kg/ha, P 20 kg/ha, S 20 kg/ha)
was applied at sowing and again in October.

At each closing date (September | and October 1), 4 x 0.25m? quadrats were cut
10 cm above the ground and weighed fresh. A 300 g subsample was taken for dry
weight and quality analysis. The remaining herbage in the plots sampled was cut to 10
cm above ground level and the herbage removed.

Plots were harvested from February 21¥-23" 2005. At harvest, the herbage was
beaten with sticks to make all remaining seed fall to the ground and then all the
herbage in each plot was cut and removed. Each plot was swept with brooms and the
collected material sieved through screens and winnowed to separate out the stylo seed.
The seed was further cleaned in the laboratory and a purity test was done on each seed
lot. Seed yields were corrected to 10% seed moisture and 100% pure seed.

Trial 2 2005 This trial was a factorial trial with 5 replications, 2 cultivars (Ubon
and Tha Phra stylo) and 3 final closing date cuts-control (no cutting from planting
until seed harvest), October final closing cut and November final closing cut.

The trial was planted on June 28, 2005 in the same plots for the previous trial in
2004. The plots were hand-cultivated into a fine seed bed prior to seed sowing. The 2
cultivars were tested for germination (Ubon stylo 50% and Tha Phra stylo 30%) and
sown at a rate of 5 kg/ha (adjusted for germination Ubon 10 kg/ha; Tha Phra 16.6
kg/ha). The seeds were broadcast sown into plots and raked into the soil. Fertiliser (K
50 kg/ha. P 20 kg/ha, S 20 kg/ha) was applied at sowing and again in October.

At each closing date (October 1 and November 1), 4 x 0.25m® quadrats were cut
10 cm above the ground and weighed fresh. A 300 g subsample was taken for dry
weight and quality analysis. The remaining herbage in the plots sampled was cut to 10
cm above ground level and the herbage removed.

Seed is expected to be harvested in February 2006.
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Results

In 2004. Ubon stylo produced significantly more dry matter than Tha Phra stylo
at closing for seed production but this forage was 1% lower in crude protein content
compared to Tha Phra stylo (Table 56). Final closing cutting in October produced 3
times more forage. with significantly lower crude protein concentrations. than final
closing cutting in September.

In addition to producing more forage. Ubon stylo produced nearly 3 times the
seed yields than those produced by Tha Phra stylo (Table 57). However. the thousand
seed weight (TSW) of Ubon stylo seed was lower than Tha Phra stylo seed. Final
closing cut had no significant effect on seed yields but seed crops cut in September
had twice the seed yields of crops cut in October and 50% more seed than plots not
cut.

Conclusion

Ubon stylo produces more seed than Tha Phra stvlo and cutting the seed crop at
the beginning of September produces more seed than not cutting or cutting later.

Table 56 Forage dry matter production and quality at time of closing stvio crops

Cultivar DM CP
(kg/ha) (%)
Ubon siylo 2561.5 21.3
Tha phra stylo ) 2113.7 22.4
LSD (P<0.05) 352.7 0.80
Time of final closing cut
September 1053.6 22.4
October 3621.6 21.3
LSD (P<0.05) 352.7 0.80
Table 57 Effect of cultivar and time of closing on seed yields and seed weight of stylo
Cultivar | Seed yield (kg/rai)' | Seed yield (kg/ha)' | TSW (g)'
Ubon stylo 153.4 958.6 2.50
Tha Phra stylo 584 365.0 2.59
LSD (P<0.05) 68.0 425.0 0.06
Time of final closing cut
Contro} 98.9 618.1 2.60
September 147.3 920.6 2.53
Qctober 72.5 4531 2.50
LSD (P<0.05) ns ns 0.08

Corrected to 10% seed moisture content

4.7 Seed production by village farmers

4.7.1 Ubon paspalum village seed production

Objective

The main objective of this research was to show that seed production of Ubon
paspalum can be successfully done by smallholder village farmers. A secondary
objective was to have high quality forage seed available for sale to livestock farmers
in Thailand.

Methods

Smallholder village farmers at Bark Kud Waay village signed contracts with the
project at the beginning of each wet season to produce and sell seed at a set price. The
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farmers divided tillers from old Ubon paspalum plants and planted these new tillers in
cultivaled fields in May and June each wet season.

Project staff visited the farmers and seed fields every month until seed harvest
in October. At seed harvest, the farmers tied the seed heads into living sheaves and
knocked the seed out in trays every day. Seed was dried slowly in the shade for 3 days
and then sun-dried for i-2 days before cleaning.

In early November each year the project purchased the seed in the village and
paid out cash the same day. Only seed that reached Grade A quality was purchased.

Results

Ubon paspalum seed was successfully produced by farmers at Bark Kud Waay
village in Warin Chamrab district every year (Table 58). Over 3 years a total of
12,320 kgs of seed were produced and 985,600 baht paid in cash to the farmers.

Table 58 Ubon paspalum village seed production

Year No of Quota per farmer Amount of Amount of money
farmers (kgs) seed (kgs) paid (baht)
2003 22 250 5,500 440,000
2004 22 100 2,200 176,000
2005 42 110 4,620 369,600
Total 12,320 985,600

Demand for Ubon paspalum seed was very high throughout Thailand as more

and more farmers realized that Ubon paspalum was the best grass for low-lying wet
soils (Table 59). They also realized that good pastures are important for their cattle.
12,315 kgs of Ubon paspalum seed were sold from 2003 to 2005.

Grupo Papalotla has ordered 3,000 kgs of the 2005 harvest to be exported in
March 2006 to Mexico. We are hoping to develop an export market for Ubon

paspalum seed as this will allow seed production to increase as the local Thailand is
limited.

Table 59 Seed sales of Ubon paspalum

Region Amount of seed sold
(kg)
2003 2004 2005

North 22 36 30
Northeast 2,798 3,573 4,570
Central 212 226 521
East 34 - -
South 13 40 240
Total 3,079 3,875 5,361

Conclusion

Farmers find Ubon paspalum a relatively easy crop to harvest seed. The farmers
now average over 100 kgs/rai (625 kgs/ha), with some farmers producing 150 kgsfrai
{938 kgs/ha). Demand for Ubon paspalum seed ts currently very high, as it is the best
grass for wet soils.
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Plate 9 Harvesting Ubon paspalum seed at Bark Kud Waay village

4.7.2 Mulato I village seed production

Objective

The main objective of this research was to show that seed production of a new
forage species for export can be successfully done by smallholder village farmers.

Methods

A Memorandum of Understanding was signed on April 27, 2004 between the
project and a Mexican seed company, Grupo Papalotla, to produce seed of Mulato II
for export to Central and South America. Grupo Papalotla guaranteed to buy all clean
seed at 125 baht/kg, with a purity not less than 95%, a moisture content below 10%
and seed viability of more than 70% (TZ test).

Smaliholder village farmers signed contracts with the project at the beginning of
each wet season to produce and sell all Mulato II seed produced at 125 baht/kg. Each
farmer received a seed production brochure and 0.5 kg of seed to plant a seed nursery.
Seedlings were transplanted in cultivated fields in May and June each wet season in
rows 1 m x 50 cm apart.

Project staff visited the farmers and seed fields every month until seed harvest
in November. At seed harvest, the farmers tied the seed heads into living sheaves and
knocked the seed out in trays every day. Seed was dried slowly in the shade for 3 days
and then sun-dried for 1-2 days before cleaning.

In December each year, the project purchased the seed in the village and paid
out cash the same day. Only seed that reached the above Grade A standards was
purchased.

The project recleaned the seed again at the university and packaged the seed for
€Xport overseas.

Results
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In 2004, 2,070 kgs of high quality seed (7.3 % moisture, 99.9% purity and 83%
viability TZ test) were produced by 60 farmers in Bark Kud Waay village. Another 23
kgs were produced by 3 farmers in Nam Yuen district.

1.500 kgs were exported in March 2005 to Grupo Papalotla, Miami, USA and
the remaining seed used by the project for seed production and pasture research in

Thaitand.

In 2005, only 1292 kgs of seed were produced by 127 farmers even though
contracts were signed by 1052 farmers in Ubon Ratchathani, Amnart Charoen and
Sisakel provinces (Table 60).
Table 60 Mulato II village farmer seed production in 2005

Village No. Village District No. of farmers
Signed Harvested
contracts seed
Ubon province
| Bark Kud Waay Warin Chamrab 44 32
2 Tangsaay Warin Chamrab 21 ]
3 Naa Muang Muang 10 I
4 Sawang Sumrong 31 2
5 Nong HuaNg Sumrong 5 0
6 Naa Yia Naa Yia 16 2
7 Baa Khaa Sawangwirarong 31 2
8 Hua Kharm Sawangwirarong 26 2
9 Somsaart Det Udom 45 3
0 Kudpratay Det Udom 41 5
il Kaeng Det Udom 51 0
i2 NongBuk LaoSuaKuk 40 3
13 Sarangming Muangsaamsip 20 4
14 Tumyai Muangsaamsip 80 0
15 NongHai Phibun 40 3
16 Nonokkalug+NaaCharoen Phibun 40 ]
17 Hylatung Trakaan 18 0
i8 Nonasawang Trakan 25 4
19 Khawbun Kudkhawbun 35 7
20 Kangudomneua Kudkhawbun 20 0
2t Nosawang Kudkhawbun 65 ¢
22 Nikhomlumkhomnaoy Sirinthon 12 2
23 Kawkalang Buntharik 28 5
24 Bukchareon Buntharik i0 3
25 Somprarag Buntharik 12 i
26 Naataanneua Khemarat 24 1
27 Barksaeng Naataan 28 6
Sisaket province
2R Nongkaew Kanthararom 34 7
Amnart province
29 Nonanamtang Muang 75 7
30 Naatae Muang 23 5
3l Naawiang Sagnangnilom 62 2
Total 1052 127

Only 12% of the farmers harvested seed and the reasons for the low amount of
seed harvested and the small number of farmers harvesting are as follows:
|1 Many new farmers only wanted free seed for pastures. They cut the Mulato 11

forage and did not close for seed production.

2 Many farmers planted seed nurseries but did not transplant to fields because
they did not have sufficient arable land.
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3 Many farmers transplanted into very low land which became waterlogged in
August-September causing the Mulato Il plants to die.

4 Some farmers just left the seed in the bags in their house and did not plant a
nursery.

5 At harvest time, some farmers were too busy harvesting rice to harvest Mulato
11 seed.

6 Many fields were planted under trees and Mulato II did not produce many
seed heads because of shade.

However, the successful farmers are producing good seed and next year, 2006,
we will have more success. We also have to train the farmers more in the dry season
on site selection and seed crop management. In 2006, we will concentrate Mulato II
seed production in the villages that were successful in 2005.

‘Plate 10 Harvesting Mulato II seed at Bark Kud Waay village

4.7.3 Ubon stylo seed production

Objective

The main objective of this research was to show that seed production of a new
forage legume species can be successfully done by smallholder village farmers. The
goal was to have seed of the forage legume Ubon stylo, available to livestock farmers
in Thailand.

Methods

Smallholder village farmers in Bark Kud Way village, Warin Chamrab district,
Ubon Ratchathani province, signed contracts with the project at the beginning of each
wet season to produce and sell all Ubon stylo seed produced at 100 baht/kg. Each
farmer received 0.5 kg of seed to plant their seed fields. Seed was directly sown into
raised seed beds, | m apart, in June-July each year.

Project staff visited the farmers and seed fields every month until seed harvest
in January. At seed harvest, the farmers allowed nearly all the seed to fall to the
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ground and then beat any remaining seed out of the seed heads with sticks. The
vegetation was cut to ground level and removed. Seed was swept from the ground and
cleaned by the farmers in the field.

In February each year, the project purchased the seed in the village and paid out
cash the same day. The seed was then scarified through a rice thresher at the
university to remove soil and seed coats to improve seed purity and seed germination.

Results

Farmers produced more than 150 kg/rai of seed each year. Seed harvesting is a
dirty and dusty job as the seed has to be swept from the ground and cleaned through
screens in the field. However, with the high seed yields, the farmers find Ubon stylo
seed production to be a lucrative cash crop (Table 61).

Table 61 Ubon stylo village seed production

Year No of farmers Amount of seed Amount of money paid
(kgs) (baht)

2003 4 541 54,100

2004 2 651 65,100

2005 10 2,070 207,00

Total 3,262 326,200

In 2005, 1,800 kgs of seed were exported in March to Grupo Papalotla, Miami,
USA. Grupo Papalotia then sold this seed in 10 countries in Central and souith
America.

In 2005, contracts were signed by 15 farmers in Bark Kud Waay village on
March 21%, 2005 to produce seed in February 2006 for 100 baht/kg. Farmers can
produce as much seed as they like without any quota. We are expecting about 4,000
kgs of seed and Grupo Papalotla has already ordered 3,000 kgs of this seed to be
exported to Mexico. We are hoping to develop an export market for Ubon stylo seed
as this will allow seed production to increase as the local market in Thailand is
limited.

S Ul
i BN

Plate 11 Harvesting Ubon stylo seed at Bark Kud Waay village
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5 Important project research and development conclusions over the last 3 years
5.1 Papers

Twelve papers were written and published during the 3 year phase of the
project. The project maintained a high scientific output. both nationally and
internasionally. ’

1 Hare. M.D., Kaewkunya. C.. Tatsapong. P. and Saengkham. M. 2003
Evaluation of forage legumes and grasses on seasonally
waterlogged sites in nosth-east Thailand Tropical Grasslunds. 37:
20-32. (Appendix 1).

2 Thummasaeng. K., Hare, M.. Lunpha, A. and Suriyajantratong, W. 2003 Dairy
cow milk production from 3 different tropical grasses under
grazing. Agricultural Journal 39 No. 3: 58-63. (Appendix 2).

3 Wongsri, M.. Suwangumjai, T.. Choksawat, C.. Thummaseang, K. and Hare.
M.D. 2003 Productivity of Brahman and Thai native cows grazing
Paspalum atratum cv. Ubon pastures in Thailand. In: Department
of Livestock Development Annual Report. 2003, Animal Breeding
and Farm Management Section. pp 132-140 (Department of
Livestock Development. Thailand). (Appendix 3).

4 Thummasaeng, K., Hare. M. and Tasapong. P. 2004 A study on dairy cows
grazing signal grass pasture. with or without legume and
concentrate feed supplementation. Proceedings of the 3" Southern
Animal Science Conference. Prince of Songkhlu Universiiv.,
Thailand. 85-93. (Appendix 4).

5 Hare. M.D.. Gruben, LE.. Tatsapong P, Lunpha. A.. Saengkkham.M. and
Wongpichet, K. 2004 Inter-row planting of legumes to improve
the crude protein concentration in Paspalum atratum cv. Ubon
pastures in north-east Thailand. Tropical Grasslunds, 38: 167 -
177. (Appendix 5).

6 Hare. M.D and Home, P. M. 2004 Forage seeds for promoting animal
production in Asia. APSA Technical Report No. 41. (The Asia &
Pacific Seed Association. Bangkok, Thailand). (Appendix 6).

7 Phaikaew. C., Nakamanee, G., Pholsen. P. and Hare, M.D. 2004 Seed
production of hybrid Mulato in Thailand. Pasture Newsletrer 9 (3):
28-29 (Department of Livestock Development, Thailand).
(Appendix 7).

8 Hare. M.D.. Tatsapong, P., Lunpha, A. and Wongpichet, K. 2004 Effect of
plant spacing, cutting and nitrogen on establishment and
production of Digitaria milanjiuna cv. Jarra in north-cast
Thailand. Trepical Grasslands, 38: 217-226. (Appendix 8).

9 Hare. M.D., Saengkham. M., Tatsapong, P., Wongpichet, K. and Tudsri. S.
2004 Waterlogging tolerance of some tropical pasture grasses.
Tropical Grasslands, 38: 227-233. (Appendix 9).

10 Hare. M.D., Tatsapong, P.. Lunpha, A. and Wongpichet. K. 2005 Brachiariu
species in north-east Thailand: dry matter yields and seed
production. Tropical Grasslands, 39: 99-106. (Appendix 10).

11 Phaikaew, C., Nakamanee, G. and Hare, M. 2005 Seed production of new
hybrid Brachiarias in Thailand. (Southeast Asia Feed Research and
Development Network). Seafrad Newsletter 15. 15. (Appendix
11).
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12 Phaikaew. C. and Hare. M.D. 2005 Stylo Adoption in Thailand: three decades
of progress. In: O'Mara. P.. Wilkins, R.J., Mannetje. L.."t.. Lovett.
D.K., Rogers, P.A.M. and T.M. Boland, T.M. (eds). Proceedings
of the XX International Grassiand Congress. Wageningen
Academic Publishers. The Netherlands. pp. 323. (Appendix 12).
5.2 Graduate thesis

The project supported 2 researchers to undertake field research for their
Masters thesis. One researcher withdrew from her studies and the other researcher
completed her studies. Miss Areerat Lunpha conducted her research at Ubon
Ratchathani University. The abstract is included in Appendix 13.

Lunpha, A. 2005 The effect of silage quality after ensiling in small containers.
Master of Science thesis, Department of Amimal Science, Faculty of Agriculture,
Ubon Ratchathani University. 142 pp (Appendix 13).

5.3 Milk production grazing trials

The project demonstrated that it is possible to successfully graze dairy cows on
pastures day and night in Thailand. Signal grass and Ubon paspalum are both suitable
grass species for dairy production. Ubon paspalum does have low quality forage but
makes up for this by producing high dry matter yields and a high leaf:stem ratio which
ts very digestible. Signal grass maintains good quality and produces high crude
protein yields all year round. Even though Jarra digit is a very high quality grass. low
dry matter production lowers milk production per rai.

The project showed that it is possible to successfully graze dairy cows on grass
and legume pastures in Thailand, all day and all night. without concentrate. in both the
wet and dry seasons. If farmers have well-fertilised grass and legume pastures it is not
necessary to supply medium-producing cows with concentrate in Thailand. However.
irrigation is necessary in the dry season to keep forages green and leafy.

‘ The project also found that Ubon stylo legume silage can repiace concentrate
feeds without any significant effect on milk production.
5.4 Brachiaria evaluation

Research by the project on different Brachiaria species showed that in the dry
season, without irrigation, new Brachiaria species. Toledo, Marandu, Mulato 1] and
Mulato. produce significantly more dry matter than ruzi on upland soils. Ruzi is the
most commonly grown grass in Thailand, but the project has shown that the above
species are better than ruzi on upland sotls, particularly in the dry season. In the 2004-
5 dry season, many ruzi plants died, whereas both Mulato and Mulato I remained
green and productive.

5.5 Sylosanthes evaluation

The project showed that Ubon and Tha Phra have superior dry matter
production compared to Hamata, particularly in the dry season. This is because Ubon
and Tha Phra are perennials and stay green anrd productive throughout the year.
whereas Hamata is a biennial and dries off and dies in the dry season. The forage
quality of Hamata is generally better in the wet season because it has new fresh
growth from new seedlings. However, in the dry season, the quality of Hamata
decreases rapidly as it dries and dies in contrast to the quahity of Ubon and Tha Phra
which remain good.

Ubon and Tha Phra produce excellent quality dry matter in the dry season.
which, on average is 2-3 times the production from grasses. Both these accessions
should be grown more in Thailand for dry season forage.
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5.6 Silage production for smallholder dairy farmers

The project showed that good quality silage production can be made from
Ubon paspalum in plastic drums. Additives do not have to applied and the grass does
not have to be chopped if the drum is well-sealed and air-tight.
5.7 Seed production research

The results showed that Mulato and Mulato il can produce good quality forage
before closing the fields for seed production. Cutting monthly until July in first year
crops and August in second year crops will produce high dry matter yields of high
quality leaf content for feeding to animals. Farmers can therefore feed Mulato to their
animals, 7-8 months of the year and, close for seed for 4-5 months (July or August to
December). In order for farmers to get both forage and seed in the same year, we
would recommend seed crops to be planted with tillers as early as possible in the wet
season. tn order to produce a strong rooting system. tiller out and produce forage for
feeding livestock before closing.

The method of placing nylon bags over the seed heads to collecied seed
produced the highest seed yields. However, seed yields of Mulato and Mulato II are
much lower than ruzi. Mulato seed can be safely stored in ordinary rooms for short
pertods (up to 8 months) but for long-term storage. cool storage is recommended. For
long-term storage. plastic and aylon bags maintain seed germinations better than
paper bags.

The project found that Ubon stylo is a very prolific seeder, producing up to 150
kg/rai. which is nearly 3 times the seed yields produced by Tha Phra stylo. Cutting
stylo seed crops at the beginning of September produces more seed than not cutting or
cutting later.

5.8 Seed production by village farmers

Farmers find Ubon paspalum and Ubon stylo lucrative cash crops and
relatively easy crops to harvest seed. The farmers now average over 100 kgs/rai. with
some farmers producing 150 kgs/rai. Demand for Ubon paspalum seed in Thailand is
currently very high, as it is the best grass for wet soiis. The project is trving to develop
a market for Ubon paspalum and Ubon stylo seed in South America. 3000 kgs of seed
of both species has been ordered for export to Central and South America in 2006.

The project undertook a joint venture with a Mexican Seed company to
produce Mulato 11 seed by village farmers. Over 2000 kgs of seed were produced in
the first vear and 1500 kgs exported to USA. This project has been difficuit for the
farmers because of low seed yields.

6 Were the objectives of this project achieved?
In the project proposal submitted to the Thailand Research Fund for approval
in 2002, there were 6 main project objectives.

6.1 To demonstrate through field research that dairy cows grazing good
perennial grass and legume pastures can produce milk yields that are
economically better than other management systems.

This objective was achieved because the project proved that it is possible to
successfully graze dairy cows on grass and legume pastures in Thailand. all day and
all night. without concentrate. in both the wet and dry seasons. This system was
proven to be economically better than the grass-concentrate feeding system currently
used by the majority of dairy farmers in Thailand.

6.2 To assist and improve smallholder dairy production in Ubon
Ratchathani and neighbouring provinces and to formulate and demonstrate
economical perennial pasture systems that are suitable for dairy farmers.
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This objective was not achieved with nearly all farmers in the 3 cooperatives
that the project worked with in Ubon Ratchathani and Sisaket provinces failing to
grow good pastures. The main reason for the failure of this objective was the
economic management problems within the cooperatives. For many months dairy
farmers were not paid for their milk and because of this they had no incentive or
nmoney to grow pastures.

The project concluded that dairy production in these two provinces is still in
its infancy and untii the cooperatives become better organized and managed. farmers
will not improve their pastures.

6.3 To evaluate lines of Brachiaria and Stylosanthes species for dairy
farmers on upland sandy soils in Thailand.

This objective was achieved, with new brachiaria and stylo cultivars proving
to be better, respectively, than ruzi and hamata stylo currently used by dairy farmers
in Thailand. Use of new brachiaria and stylo cultivars will significantly increase dry
season pasture production.

6.4 Develop seed production of the best Brachiaria and Stylosanties
species into long term cash crops for farmers.

This objective was achieved, with farmers successfully planting Mulato Il and
Ubon stylo for seed production. Both species are developing into tong-term cash crops
for farmers as overseas markets are created in Central and South America.

6.5 Develop simple silage-making methods from grasses and legumes for
smaitholder farmers.

This objective was achieved, with research showing that good quality silage
production can be made from Ubon paspalum and Ubon stylo in plastic drums. This
method can be used by smallholder farmers to make silage in the wet season for
feeding to their livestock in the dry season.

6.6 Further promote Ubon Ratchathani University as a centre of pasture
excellence through international publications, conferences, training, ficld days
and the mass media.

This objective was achieved with 8 international publications. 4 conference
papers. training of farmers in pasture production and articies on the project in Thai
newspapers,

7 Overall Conclusion
The project has been able to successfully undertake applied research which has
quickly reached the end-users through publications and seed sales.
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Evaluation of forage legumes and grasses on seasonally
waterlogged sites in north-east Thailand

M.D. HARE, C. KAEWKUNYA,
P. TATSAPONG AnD M. SAENGKHAM

Faculty of Agriculture, Uban Ratchathani
University, Ubon Ratchathant, Thailand

Abstract

Seven legumes sown in pure swards and 7
grasses sown with legumes and fertilised with N
were evaluated in a series of trials at 7 low lying
infertiic sites in north-cast Thailand over
2-3 years from 1997-2000. All sites have an
average annual rainfall of 1400 mm.

The highest legume yield in pure swards was
in the year of sowing from Aeschynomene ameri-
cang cv. Lee, which produced over 14 t/ha DM at
one site. All legumes failed 10 persist beyond the
second wet season under catting. Siylosanthes
guianensis ¢v. Tha Phra (CIAT 184) showed
some promise as a legume at some sites that were
not deeply waterlogged but only in a few places
was it able 10 persist into the second dry season.
No legumes performed weli eoough to be recom-
meaded for such sites under the existing manage-
ment system.

The best grasses on deeply waterlogged sites
were Paspalum atratum cv. Ubon, P plicatulum
(common Thailand type) and Setaria sphacelaia
var. splendida cv. Splenda. These 3 grasses per-
formed well at all sites and were the most con-
sistent in terms of persistence and yield. On less
waterlogged sites, Panicum maximum cv. Pusple
was very productive, producing in excess of
30 tha DM in the second 6-month wet scason at
2 sites. Brachiaria ruziziensis {(common Thailand
type), B. decumbens cv. Basilisk, and Digitaria
milunjiana cv. Jara grew well only oo sites thay
did mot become inupdated with water. Ne

Correspondence: M.D. Hare, Faculty of Agriculture, Ubon
Ratchathani University, Warin Chamrab, Ubon Ratchathani
34190, Thaifand. Email: Michecl @agri.ubu ac th

legumes were able to pemsist in the nitrogen-
fertilised (100120 kg/a N) grass swards beyond
the second wet seasen.

Introduction

Pretiminary evaluation trials were coaducted
from 1995-1998 on wopical pasture grasses and
pasture legumes for seasonally wet and season-
ally dry lowland pastures (1500 mm average
annual rainfall) on infertite soils in north-cast
Thailand (Hare er al. 19992). Paspalum airatum
cv. Ubon was consistently the best grass, pro-
ducing, on average, more than 20 tha DM in a
6-month wet season. Setaria sphacelata var
splendida cv. Splenda and F plicatulum also
grew well and Digitaria milanjiana cv. Jarra was
very productive on better drained soils,

Legumes, however, did not persist on soils
which were waterlogged for 3-5 months and thea
dry for several months and Hare er al {(19992a)
were upable to recommend any legumes to
farmers. Stylosanthes guianensis cv. Graham,
S. hamaia cv. Verano, Calopogonium mucunsides
{common type) and Macroptiliom gracile cv.
Maldonado (Llanos macre) grew well ia the first
year but failed to persist after the second wel
season. In further experiments, none of the leg-
umes sown with P airatum cv. Ubon or Brachi-
arig mutica persisted after the second wel season
on low lying sites (Hare ef al. 1999b).

As these evaluations were carried out on
3 sites only (Hare et @f. 1999a; 1999b), we consid-
ered it pecessary to conduct further small plot
trials on several low lying sites to confirm that
P airatum cv. Ubon was indeed the best grass
and to attemnpt to identify a suitable legume for
these sites. ln our first series of trials, Graham
styto showed promise, but in 1997 was devastated
with anthracnose. At this time, S guianensis
CIAT 184, which was resistant to anthracnose,
was growing well on weli drained sites in
Thailand following its success in South America
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(Amczquita es af. 1991}, China (Guodac and
Kemmidge 1997) and parts of scuth-east Asia
{Ibrahim ef al. 1997). The Division of Animal
Nutrition, Department of Livestock Development,
had renamed CIAT 184 as Tha Phra stylo and
were producing seed. However, there had been no
evaluation of Tha Phra stylo on low lying sites.
The current research involved the following
3 experiments: evaluation of 7 grasses sown with
legumes at 3 sites for productiviey and persist-
ence; evaluation of Tha Phra stylo in association
with 7 grasses a1 5 sites; and evaluation of 7 leg-
umes for productivity and persistence at 3 sites.

Materials and methods

Trial | — Evaluarion of grasses sown with
legumes

This study was conducted at 3 sites in north-east
Thailand (15-16°N): on the Ubon Ratchathani
University Farm (UBU), at the Mukdaban
Animal Nutrition Station (MUK); and in a village
in Det Udom district of Ubon Ratchathani Prov-
ince (DET). All sitcs are usually very wet from
August-QOctober with the site at DET deeply
waterlogged during this pered. The soils at UBU
and DET are classified as sandy low humic gley
soils (Roi-et soil series). The soil at MUK is also
a low humic gley soil (Renu soil series) but con-
tains Jess sand than the Roi-et soils. Prier to com-
mencieg the study, the site at UBU had been
under native grasses (Eremochloa ciliaris and
Parnicum repens) for 7 years following long-term
paddy rice cultivation. The site at MUK had been
planted to various fropical grass pastures for 20
years and the site at DET had been cultivated for
annual paddy rice production for generations by
village farmers. Soil tests were conducted on
samples takea in May 1997 just prior to sowing
the experimental pastures. Annual rainfall was
recorded | km from the UBU site, 500 m from
the MUK site and 15 jan from the DET site.
Seven grasses [ Paspalum plicatulum (common
Thailand type), P airatum cv. Ubon, Brachiaria
ruziziensis (common Thailand type), B, decum-
bens cv. Basilisk, Setaria sphacelata var. splen-
dida cv. Splenda, Digiiaria milanjiana cv, Jarra
and Paricum maximum cv. Purple] were sown at
18 kg/ha in a randomised block design with 4
replications. High sowing rates are commonly
used by farmers and researchers in Thaitand to
ensure an adequate stand as insurance against
secd-eating ants, erratic carly wet scason rainfall

poor soil preparation. Four legumes [Stylosanthes
hamaia cv. Verano, Macroptilium gracile cv.
Maldonado (Llanos macro), Aeschynomene
americang cv. Lee {American jointvetch) and
Cerurosema pascuorum ¢v. Cavalcade} were each
sown at 6 kg/ha with each grass species. Each
plot measured 10 x 5 m.

The species were hand broadcast into well
cultivated seed beds at MUK on May 7, at UBU
on May 12 and at DET on May 14, 1997 and the
seed lighily surface raked ipto the soil. The plots
were fertilised at sowing with N (20 kg/a},
K (50 kg/ha), P {20 kg/ha) and S (20 kg/ha).

Plant counts were made in five 0.25 m? quad-
rats per plot, 6 weeks after sowing. Dry matter
cuts were taken from five 0.25 m? quadrats per
plot cut 5 cm from ground level, 3-4 times each
wel season (May-October) and 2-3 times each
dry season (November-Aprii}. The study was
terminated at the end of Apri 2000.

At each cut, the samptes were sorted into grass
and jegume and a 200 g subsample of each spe-
cies from each plot wes dred at 70°C for 48
hours and dry weight recorded. After sampling,
all plots were cut fo about § cm above ground
tevel, the forage removed and the plots fenilised
with N (20 kg/ha), K (50 kg/ha), P (20 kg/ha) and
8 (20 kg/ha). The amounts applied were based on
experience end research (Hare ef al 1999¢).
Lesser amounts can result in plant deficiencies,
especially in grasses, due to leaching of elements
from these sandy soils. The average CEC on
these soils is 2.3 meg/100 g, § 2-5 ppm and
K 20-40 ppm.

Trial 2 — Evaluation of grasses sown with
Tha Phra stylo

This study was conducted at § sites in north-gast
Thailand (15-16°N): on the Ubon Ratchathani
University Farm (UBU); Yasothoo Animal Nutri-
tion Station (YNS}); Yasothon Agricultural Tech-
nology College Farm (YAC); Sisaket Agricultural
Technology Cellege Farm (SAC); and the Ubon
Ratchathani Agriculural Technology College
Farm (UAC). Soils at 2ll sites are classified as
sandy low humic gley s0ils (Roi-at soil series) and
are usually very wet from August—-October with
the site at SAC deeply waterlogged during this
period. All sites, at some tirne in the past, had been
used for paddy rice cultivation. Prioc to com-
mencing the study, the site at UBU had been under
native grasscs (Eremochloa ciliaris and Panicum
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repens) for B years, the site at YNS under
P. plicatulum pastures for § years, the site at SAC
uader paddy rice and the sites at UAC and YAC
usder a mixture of P plicatulum and Mimosa
pudica.

Soil tests were conducted on samples faken in
May 1998, just prior to sowing the pastures.
Anpual raiofall was recorded as in Trial 1 for
UBU, 100 m from the YNS site, 200 m from the
SAC site and 15 km from the UAC site. No rain-
fall was recorded near the YAC site but, as it was
only I5 kmn from the YNS site, data from this site
were used.

Seven grasses (P plicaulum, P atratum cv.
Ubon, B. ruziziensis, B. decumbers cv. Basilisk,
S, sphacelata var. splendida cv. Splenda,
D. milanjiana cv. larma and P maximum cv.
Purple) were sown at 12 kg/ha together with
5. guianensis cv. Tha Phra (CIAT 184) at 6 kg/ba
in a randomised block design with 4 replications.
Each plot measured 5 x 5 m.

The species were hand broadcast into well cul-
Gvated sced beds at UBU on May 7, at YNS and
YAC on May 13, at SAC on May 14 and at UAC
on May 15, 1998 and the seed lightly surface
raked into the s0il. The plots were fertilised
at sowing with N (20 kg/ha), K (25 kg/ha),
P (10 kg/ha} and S (10 kg/ha).

Plagt counts were made in four 0.25m2 quad-
rats per plot, 6 weeks after sowing. Dry matter
cuts were taken from four 0.23m? guadrats at
5 cm from ground level in each plot 3—4 times
cach wet season and 2-3 times each dry scason.

Catde grazed plots at UAC before sampling in
October 1998, s0, on October 27, 1998, all plots
were trimmed o 5 cm above ground level and
fertiliser applied. At YAC, the wial was termi-
nated after sampling in September 1999 due to
tocontrolled grazing and, at SAC and UAC,
observations ceased in October 1999 following
repeated cutting by villuge farmers. At other sites,
the trial was terminated at the end of April 2000.

At each sampling, the samples were sorted
into grass and Tha Phra stylo and a 200 g sub-
sample of each species was dried as in Trial I.
After each sampling, all plots were topped as
described for Trial 1 and fertilised with the same
amounts spread at sowing.

Trial 3 — Evaluation of legumes

This study was conducted at 3 sites (UBU, YNS
and YAC) adiacent to Trial 2. Soil tests and rain-
fall were the same as in Trial 2.

Seven legumes (Srylosanthes hamata cv.
Verano, S. guianensis cv. Tha Phra, Centrosema
pascucrum cv. Cavalcade, Calopogonium mucu-
noides, Macroptiium gracile cv. Maldonado,
Pugraria phasecloides and Aeschynomene ameri-
cana ¢v. Lec) were sown at ]2 kg/ha in a ran-
domised block design with 4 replicatiens. Each
plot measured 5 % 5 m.

The species were hand broadcast into well cul-
tivated seed beds at UBU on May 7, and a1t YNS
and YAC on May 13, 1998 and the seed lightly
surface raked into the soil. The plots were ferti-
lised at sowing with N (20 kg/ha), K {25 kg/ha),
P (10 kg/ka) and S (10 kg/ha).

Plant counts were made in four 0.25m? guad-
rats per piot, 6 weeks after sowing. Dry mader
cuts were taken from four (.25m? quadrats at
5 cm from ground level in cach plot on 3 occa-
sions in the first wer season, twice in the first dry
season, once at YNS and twice at UBU and YAC
in the second wet season and once in the second
dry season at UBU. No cuts were taken at YAC
and YNS in the second dry season.

At each sampling, total fresh weight was
recorded angd a 200 g subsample was deied as in
Trial 1. After each sampling, all plots were
topped as described for Trial 1 and fertilised with
K {25 kg/ha), P (10 kg/ha) and S (10 kg/ha).

Data from all trials were analysed using the
IRRISTAT programme for conventional analyses
of randomised block experiments.

Resnlts

Sail

Soils at all sites were acid, with pH ranging from
4.6 at UAC to 5.6 at YAC (Table 1). The soils
were jow in N (0.02-0.07%), P (2-11 ppm; Bray
I extraction method) and organic matter
(0.2-1.4%). All soils contained more than 60%
sand except for the soil a1t UAC which was 67%

sidt.

Rainfall

Average rainfall for all triat sites from 1997-1999
was 5imilar, ranging between 1300-1600 mm,
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Table 1. Soil analysis of urial sitcs.

St pH Total N P OM Sand Sile
£1:5 water)

(%} (ppm} (%) (%) (%)
UBU Trizal | 53 .02 79 10 66 M
UBU Triat= 2 & 3 5.3 002 95 1.1 &4 33
MUK 52 Q.02 50 1.2 i) 0
DET 4.9 0.02 23 1.4 &t 39
YNS 54 002 4.9 13 RS 4
Yac 5.6 0.04 74 0.6 62 37
SAC 52 0.03 1.7 L.t 64 35
UAC 4.6 oy 42 Q.2 31 47

‘UBY = Ubea Ratchathanl University Farm; MUK = Mukdahan Animal Nuwiritica Station: DET = Vitlage in Det Udom district of
Uboa Ratchathzni Provinee; YNS = Yasothor Anima) Muirition Swation; YAC = Yasothon Agriculieral Techrology College Farm;
SAC = Sisaket Agriculturat Technology College Farm; UAC = Uben Rarchathani Agricutural Technology Cottege Farm.

and mosl sites experienced good wet season rain-
fail (Table 2). The site at YNS was the only site
to have an early scason moisture deficit in (997
and £998.

Trial I — Evaluation of grasses sown with
legumes

Grasses. Plant density of most grass species was
good at 6 weeks after sowing (Table 3), except
for signal at all sites and Purple guinea at MUK.
Plant densities at DET were 2-3 times higher
overall than those at UBU and MUK.

Plicatulum produced the most dry matter
(13 t/a) at all sites in the first wet season (Table
4) followed by Ubon paspalum a1 UBU and DET
and Purple guinea and ruzi at MUK. Purple
guinca produced significantly less dry matier
than plicatulum and Ubon paspalum at UBU and
DET. At all sites, yields of signal and Jarra digit
were less than half that of plicatulum in the frst
Wet 564500,

In the first dry scason, sigoal produced high
dry matter yields at UBU and MUK bat not at
DET, and first dry season production of Ubon
paspalum was also high at all sites (Table 4).

In the second wet season, Purple guinea pro-
duced in excess of 33 tha DM a: MUK followed
by Ubon paspalum, Jamra digit and plicatulum
which produced more than 20 tha DM (Table 4).
At UBU, Purple guinea, Splenda setaria, ruzi,
Ubon paspalum and signa! alse produced more
thag 20 vha DM in the second wet season. Ruzi
and Jarra digit died out at the DET site in the
second wet season and signal and Purple guinea
produced very low yiclds.

In the second dry season at UBU, therc were
no significant differences in dry matter produc-
ton berween species but, at MUK and DET,
Purpie guinea and plicatuium, respectively, were
the most productive grasses (Table 4).

Ubon paspalum, plicaruiwm, Purple guinea
and Jarra digit produced the highest dry matter
yields at both UBU and MUK in the third wet
season (Table 4). Ubon paspalum, Splenda setaria
and plicatulum produced the highest yields at
DET in both the third wet and dry seasons. In the
third dry season at MUK, Purple guinea pro-
duced over 12 vha DM, which was nearly 40%
more than the second most productive grasses,
Ubon paspalum and signal (Tabie 4).

Legumes. Plant density of all legumes 6 weeks
after sowing was considerably less than that of
the grasses except at MUK, where total legume
onumbers were gencrally greater than grass num-
bers (Table 3). Verano stylo and Cavalcade plant
numbers were sparse at all sites.

In the first wet season, icgumes at MUK pro-
duced 43 times more dry matter than legumes at
UBU and DET (Table 4). Calopo was the main
legume at MUK, growing from buried seed from
the previous pasture (data for individual legumes
not presented). Llanos macro also grew well in
the first wet season at MUK and UBU. Lee
Jointveich was the best producing legume at DET
in the first wet season. However, by the third cut
in October 1997, legumes at ali sites were very
sparse.

Legumes in alt plots died out during the first
dry season but grew again from fallen seed as a
minor component in the swards in the early part
of the sgcond wet scason (Table 4). The main leg-
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Forage legumes and grasses on waterlogged sites in Thatland 25

Table 3, Plani populations (6 weeks aficr sowing) In grass-legume swards at UBU, MUK and DET (Triat 1}

Treatmrent Grass Lo Yerano Cavalcade Llanos Toal
jointveich stylo macre legume
{plany/m?)

UBW!
Rozi Sdede? Jlebe 3a 7a 22ab 43ab
Signal 22 Toc 2a 7a 4o 206
Jarra digic 69%cd 13abx 3a 8a Dabe 33ab
Ubon paspalum 199e [EF Ja Ila 22ab 50a
Plicatulem 98ab Gbe 2a Ita 24a 4fa
Purple guinca 42dr 2ta 4g Ba iBabe Sla
Splenda secaria 8%abe L ia Ta fbe 19

MUK!
Ruyzi 59cd &0a 10ab 8a a2 110z
Signal 17d 6fla 12eb %a 39ab 1272
Rarea dagit 4lcd 522 Bab %a k20 98a
Ubon paspatum 140b 4la 105b 5a kY. R8a
Plicemlum 2453 5ta [RE 4a 3a 119z
Pumple guinea 6d ARa Sab 7a 3p %3a
Splenda scwria 1k H6a 4k Sa 41ab 120a

DET!
Ruz 112de 53a 5] 1la 18a %la
Signal 28c 648 1a 9a 2a 101a
Jarra digit 21%cd 67a %a ila 19a 1063
Ubon paspalum b Tla 10a Fa 17a 108a
Plicatulum SR7a 66a Ha ila i9a 102a
Purple guinca 169de 0a Ta Qa t7a 9la
Splenda selasia 455ab 63a 7a 9a 19a 98a

"JAU = Ubon Hatchathani University Farm; MUK = Mukdahan Animal Muliien Station; DET = Village in Dot Ydom district of

Uben Ratchathani Provinoe.

Within colemns and sitcs means followed by & common lcties are not significantly different al P=0.05 by Duncan's Multiple Range

Tost,

umes were Llanos macro, Calopo and Lee
jointvetch at UBU, MUK and DET, respectively.
Foliowing the first cut in the second wet scason,
legumes died out at all sites and failed to reap-
pear for the duration of the trial.

Trial 2 — Evaluation of grasses sown with
Tha Phra sryle

Plant populatioss of Ubon paspalum, plicatulum
and Splenda setara at & weeks after sowing
exceeded 200 plants/m? at UBU, YNS and UAC
and 100 plants/m? at YAC and SAC (Table 5).
Density of signal, Jarra digit and Purple guinea
was fower at 19-85 plants/m2. The average densi-
ties of Tha Phra stylo at UBU and UAC (135 and
[73 plants/m?) were higher than those at the
other sites (71 plapts/m?).

In the first wet season, Uben paspzlum and
plicatulum tended to produce the most dry matter

at alt sites (Tabie 6). However, there were few
significant differcnces in dry snatter production
between maost species. Signal and Jarra digit were
the least productive species at all sites. Dry
matter production at SAC was affected by severc
watertogging from August-QOctober. Tha Phra
stylo was gencrally sparse in the productive grass
swards in the first wet season at UBU, YNS and
YAC, contributing less than 5% of total dry
matter (Table 6). At SAC and UAC, where grass
production was lower than at the other sites, Tha
Phra stylo represented a higher percentage of
total doy matter.

In the first dry season, Ubon paspalum and
plicatulum produced high dry mater yiclds at all
sites (Table 7) followed by signal, Purple guinea
and Splenda setaria. Jarra digit was the least pro-
ductive species at all sites. In most plots,
ThaPhra stylo contributed about 5% of total
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Tubde 4. Dry matter productivn from grass-igume swards at UBU, MUK and DET (Trial ).

Treatment Wet Dry Wel Dry
(Yean N (@1-98) 19%) XN
G* L T G G L T G
{tha)
usuy!
Ruzi 9.4b" (3bc 4.7 25d 22.6a 0.3¢ 2293 6 Ba
Signal 5.5¢ Z22a 7.%cd &la 20.3ab 0% 25 lab 7.8z
Farra digi 6.kc Glc 6.2d 1.6d 16,7 1.8b 17.8bc 5%9a
HYbon paspatum 1020 | 4ab  ti.Gab 5.8zh 20.9a 0.2 21 tab 6.7a
Plicartum 1342 OToc Miia 5 Zabe 1. 0.l 16.3¢ 6.7
Purpic guinca Sle  OGfbc  5H 3 5ed 2364 0.4c 24.0a 7153
Splenda sclania 75 4T 82cd 3.6bcd 227a 24a 25 ta 19a
—— e e - === R
Ruzi 12.4a 32 157ab ER 19.1¢ 1.0b 20.tc 58¢
Signal .06 58b 1Bk 1.7a 18.7¢ 0.8be 19.5¢c T.ib
Jarma digit 54 48ab  10.2¢ 500 223bc 0% 22.9bc &.3bc
Ubxr paspalum 99ab &2 6.Jab 7.0ab 2636 Olc  28.4b 7.0b
Plicatwlum f36a  d5ab iR la 45¢ 20.3¢ &le W4 47c
Purple guines 11.6a 6.8a 17.92 7.6a 339 1.1t 3502 12.42
Splenda sciana Roab  Slab 13 7abe 3.5¢ 17.5 2.1a 19.6¢0 4.7
DET”
Ruz 5.6c 006h  S5.66¢ Q02 -4 —- — -—
Signal 1k 1.7a 5.0¢ 0.7b 4.9 H4da 53b 0.4¢
Jama digit 48 005 485 0.08h —_ — _ —
Ubon paspalem 185ab 0.5 11.0a 4.4a 14.62 03a 14.9a 5.0a
Plicatulum 13%9a  0.06b 13.06a 5.5a 13%a Q3a i4.7a 1.6b
Purple guitca 57 I.3ab Tl t.ib 2.5b 0.5 30k —
Splenda sctaria 96  O.b 9.7ab 4.52 13.3a 0 133 6.8a

YUBU = Ubon Ratchathani University Farm; MUK = Mukdahan Ammal NutriGos Statien: DET = Village a Det Udom disirict of

Ubon Ratchatkanj Province.
3G = Grass: L = Legome: T = Total (G + L)

*Within colurmas and sitcs, meens followed by a commos leittcr arc not significantly different a2 P=0.05 by Duncan's Moitiple Range

Tes1.
*Specics nol present.

sward dry matter yicids in the first dry season but
in some plots it died out (Table 7).

In the second wet season, all grass species pro-
duced well at UBU, with mean yield exceeding
16 tha DM (Table 8). Ubonr paspalum, plicatulum
and Purple guinea produced equally high yields at
YNS and YAC. At UAC, Purple guinea produced
peatly 7 tha DM meore than Ubon paspalum and
plicatulum but at SAC, yield of Purple guinca was
only half that of these 2 species. Tha Phra style
died out in all plots at YAC and was present in
plots at other sites only at the first sampling cut
(Table 8). By the sccond dry season, it was no
longer present in any plots at all sites.

The trials at SAC, YAC and UAC were termi-
naied early in the second dry season following
unconirolled grazipg or cutting. In the second dry
season at UBU and YNS, Purple guinea produced

higher dry matter yields than other species but
these differences were significant only at UBU
(Table 9).

Trial 3 — Evaluation of legumes

All legume species had achieved good plant
deasities at all sites at 6§ weeks after sowing
{Table 10). Plamt oumbers of Llanos macro,
Tha Phra stylo and Lee jointvetch were high at
UBU.

fIn the first wet season, Lec Amencan
jointvetch at YAC produced 14 t/ha, nearly 3
times more than the second best legume, Llanos
macro (Table 11). Llanos macro produced nearly
twice the amount of dry maner of other legumes
at UBU except for Lee jointvetch.
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Tabde 8. Piant poputations {6 weoks afler sowing} of grass specics and Tha Phra stylo a1 UBU, YNS, YAC, SAC and UAC (Trizh 2}.

Ubon paspalom
Plicaraiom
Purple guinca
Splenda setania

Ruz
Signal
Tarra digit
Uban paspalum
Plicahum
Purple goinea
Splenda sctana

usy!

52
225b
a5)a

85¢
287ab

102a
135a
1503
l44a
168a
1253
118a

YNS YAC SAC
(plaris/m?)
Grass
G5b Focd blc
50t 20 15¢
476 3ld 25¢
228a 14%ab ¥ 56a
20 188a i 76
59 45cd Sdc
217a 132abe HIb
Tha Phra stylo
69abe 50ab G7a
113a Abaty Bi2a
1 12aky i2b T8a
63be Gdab Téa
49 3% 9a
BZabe 71a 6la
Hat 4 daby 92a

2322
270a
48kx
266a

L&63ab
237
20Cab
1316
1226
190ab
1'0ak

{UBU = Uban Rawhathani Unaversity Farm; YNS = Yasothon Animal Ninriion Swatien; YAC = Yasothon Agriculural Technology
Farm; SAC = Sisakel Agriculwrat Techoology College Fasm; UAC = Ubon Ratchathvani Agriculmoral Technotogy College Farm,
‘Within columns and plant Lype, means followed by a common letter an: not siguificantly different at P=0.05 by Duncar’s Multiplc

Range Test,

Table & Dry matier production of grass specics and Tha Phra siylo in the first wet season afier planting a1 UBU, YNS, YAC, SAC

and UAC {Tria} 2},

Treavement

upLy YNS YAC SAC UAC
(Uha)
Grass
Ruzi 12 4ab? &.Babe 13.7a 34ab &.8b
Signat 6.5bc 4.6cd .95 0.64 2.3%d
Jarra digit 4.60 124 4.2b 10d 094
Ubon pagpalum 14.fa 9.8z 16.6a 4 da 1035
Pticarulum 14.9a 9 2zb 134a 43a 9.7a
Purple guinca t3.5a 7 4abe 14.4a 2.oe 5.0bc
Splenda setaria 9 .3abe 5 Obed {37 2.2 6.3b
Tha Pz stylo
Ruzt 0.87b 0.21b 0.06zb Q.38 0.05¢
Signal 208a G682 0.1dah 0.72a 1442
Jarra digst L8la 0.73a (.05ab 017 .09zt
Ubor paspatum 0.7%0 0.1ib 0.{¥ab 0 3be 0.34¢
Plicatuium 0.63b 0250 0.03b 0.24¢ 0.2%¢
Purpte guinca 1.94a 0.7ts 0243 fbial 094b
Splenda scwaria 1.152b 0320 0.06ab O 45abe 0ARc

IUBU = Ubon Ratchathani University Farm; YNS = Yasothon Animal Nwrrition Staton; YAC = Yasothon Agriculnacal Techrotogy
Farm: SAC = Sizaket Agriculniral Technotogy College Farm; UAC = Ubon Ratchathani Agriculraral Technology College Farm.
Within columns and plant type, mcans followed by 2 common Iciter asc ot significantly different at P=0.05 by Duncan's Multiple

Range Test.
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Tuble 7. Dry mantcr production of grass species and Tha Phea sty)o in the first dry season afier planting a1 UBU, YNS, YAC, SAC

and UAC (Tnal 2).

TFreaument

Ruzi

Signat

Tarra digit
Uban paspaturn
Plicamium
Purple guinca
Splerda sciariu

Ruz

Signal

Jarra digin
Ubon paspalem
Plicatolum
Purplc guinca
Splenda sctaria

UBU!

32k
5.0ab
29
4,5abe
4.8ab

3dbe

0.86a
0.98a
t.0ta
0.20a
0.20a
0202
N3la

YNS YAC
{tha)
Grass
4.6ab 32
4.4ab 47a
2.6b 08¢
4 4ab 5.0a
3.7=b 50z
5.6ab 2.9
6.7a 2.50
Tha Phiz style
0.20a -
0.30a 0.03:
Q31a 3.0%a
_ 0.04a
003 0.03a
0.53a 0.09a
052a 0.06a

sAC UaC
0.6h 264
026 3.5bc
Olb 18
6.6a 4%a
8%a 3.8b
[ 4.0h
6 2a 2 8ed
1.23a 327
0862 232
10la 0.3
0.97a _
1.}4a —_
047 0.08a
0.20a 0.12a

UBU = Ubon Ratehathani University Farm; YNS = Yasothon Animal Mutnton Station; YAC = Yasothon Agricuitural Technology
Farm; SAC = Sisakel Agricolwrat Techrelogy Coliege Farm; UAC = Ubon Ratchathani Agricnitural Technotogy Collcge Farm.
‘Wuhm columns ard plan type, means {ollowed by 3 common keiter arc not significantly differcnt at P=0.05 by Duncan’s Muttiple

Range Test,
*Specics au present.

Talde 8. Dry master production of grass spocies and Tha Phrz stylo in the scoond wel season aficr pianting at UBT), YNS, YAC, SAC

and UAC (Tria} 2},

Tmtmml UBL! YNE YAC Sal VAT
{vha)
Grass
Ruzi 14 da* 14.9ah 16.7cd O.6d 0.1k
Sigmal tl.6a 12.3b 1254 2.4cd 18.5b
Jzrra digit i4.7a l4c 12.7¢ 4.8¢ 1945
Ubon paspalum 16.4a 17.4a 22.5z t7.1z 2266
Plicantom 17.9a 16.2a 20.33be 15.9a 29
Purple guinca 18.2a 17.3a 2.7k &b i.la
Splendz sclarza 18.6a 14.5b 17.3bcd 13.9a 26.4b
Tha Phsa srylo
Ruz 0.4Tab 0.12a - 0.8%b 0.l4a
Signal 0.29ah _ —_— [.15a 0.30a
Jarra digil G357 Q.12a —_ 0.53ab 0.§6a
Ubon paspadum 0.06b — — Q.13 O2la
Plicamlum .09k — - 0040 -—
Puwple guinca — {123 — &.55ak 0.27%a
Splenda seiana — 0 3ta — 0.Pb 033a

'"UBU = Ubon Rawchathuni University Farm; YNS = Yasoth

Range Test.
‘Spesics nut present

Animal Nutrition S

= Yasothor Agriculiwral Technology
Farm; SAC = Sisaket Agricuitural Techmnlogy College Farm; UAC = Ubon Ratchathani Agriculural Technology College Farm.
*Within calumns and plani type, means foliowed by a commen Jotier arc net significantly differont st P=0.05 by Duncen's Muliiple
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Table 9. Dry matter preduction «f grass species in Lhe second dry season afier plantng &t UBU and YNS (Trial 2).

Treatment UBV! THS
(ba)
Ruz 10302 5.2b
Signal 11.%2b 88a
Tarra digit B.6b 1.7c
Ubca paspalum %.8b 72
Plicaulum 10,40 B.oa
Purple guinca 14 5a 83a
Splenda setara 1050 7.8z

'UBU = Ubon Rawchathami University Farm: YNS = Yasothon Animal Nutrition Station.
"Within colomas, means followed by a common letter are rot significandy diféoeol 21 P=0.05 by Duncan’s Muliipie Raoge Test.

Table 10, Plant populations {6 wecks after sowing) of legume species at UBU, YIS and YAC (Tria) 3).

Treaument usw!
Verane stylo 862
Tha Phaa siylo 173b
Cavalcade cenurion 404
Calopo 36d
Llanos macro 1?b
Puery 60cd
Lee jatatveich 2212

YNS YAC
{plaais/m?)
97a 46
1193 108b
5la 2
Gl 23
86a 1782
Sha te
53a R9b

'"UBU = Ubon Ratchatheni University Fasm; YNS = Yasothon Animat Nurrition Suation; YAC = Yasothon Agriculniral Technology

Farm.

DWithin volurons, mezns foliowed by = common lctier are not significanuy different a1l P=0.0$ by Duncan’s Muitiple Range Tesi

Table 11, Dry mauce production of legome specics at UBU, YNS aad YAC (Trial 3).

Tecaiment First wet scason Furse dry scason Sccond wel season
UBU* YNS YAC UBU YNS uUBY) ¥YNS YAC
(vha)
Verano stylo m? ifa 3.9 1.3b i.lab Gla 0.6a 522
Tha Phra style 34b 3S5a 3.9 37 162 T.l1a 09 2.5
Cavatcade 4.6b |.8ab 4.0 0.4b L3k G.8b -2 0.6ed
Calopo 4.4b 22ab 3.3k 0.3h 1b Q.66 0.2 024
Llanos macro B.0a 3 535b 4.6z FALS 1.9%: 0tb I
Puere 326 02b Ldc 0.2b _ 02b — 1.0cd
Lee jaintverch 5.3ab 25 1402 £ —_ 23b 0.1b 0.7ed
'"UBU = Ubon Rarchethani University Fame: YNS = Yasothon Animaj Numition Station; YAC = Yasoihon Agriculturst Technology
Farm.
Within cohu mcans followed by a tetter are not significandy diffarent a1 P=0.05 by Duncen's Multiplc Range Test.

ISpecics pol present

In the first dry season, Llanos macro and
Tha Phra stylo were the best performing legumes
at UBU and YNS, followed by Verano stylo
(Table 11). At YAC, no dry season data were col-
lected as all legume plots were heavily smothered
with Mimosa pudica.

However, all legumes at YAC re-established
from fallen seed in the second wet season. These
new plants plus surviving plants grew well and
Verano stylo prodeuced more than 5 t/ha DM
(Table 11). At UBU, Veraro stylo and Tha Phra
stylo were very productive, producing 6 and
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7 tha DM, respectively. Legumes at YNS were
sparse and only | cut was taken at the end of the
wet season.

In the second dry season, the triat at YAC was
grazed and at YNS po legumes grew at all with
two main weed species, Melochia corchorifolia
and Corchorus olitorius, smothering the plots. At
UBU, only Tha Phra stylo and Verano stylo
grew, producing 4 and 0.6 t/ha, respectively.
In the remaining plots, Eremochioa ciliaris grew
vigorously.

Discussion

This study found that none of the legumes tested
was able to persist either in pure swards or when
growing with N-fertilised grass under cutting on
tow lying sites in north-east Thaitaod, confimning
the results found earlier by Hare ef al (1999a).
Establishment of legumes has never been a
problem om such sites, with many legumes in
pure swards producing over 4 vha DM in the first
growing season and even reaching 14 tha DM, as
was the case with Lee American jointvetch at one
site {Table 11). The difficulty of legume persist-
ence thereafter appears to be a combination of
wet and dry conditions, competition from N ferti-
lised grasses and cutting management.

We may have more success with legumes if
we cut less frequently at a greater height,
20-30 cm above ground level, vather than cutting
every 45-53 days to 5 c¢m above ground level.
However, this would necessitate a change of
managemeat by village farmers who raise live-
stock.

Our philosophy in introducing legumes and
grasses 10 village farmers is that the selected
plants must be adapted to the current low cutting
of continuous grazing management currently
practised by livestock farmers. This is why
Verano stylo has becon so successful in upland,
well drained soils in north-east Thailand. It toler-
ates heavy grazing and being a prolific seeder,
cven under these conditions, re-establishes itself
each year (Hare and Phaikaew 1999). If we were
to recommend less frequent and high cutting 1o
livestock farmers, this would introduce an addi-
tional management factor for farmers to consider.
Just getting farmers to establish improved species
and apply fertiliser is an achievernem in itseif.
Getting them to adopt a different cutting manage-
ment for legumes will take time.

In these studies, nitrogen was applied fre-
quently in order to study the potential of the
grasses to produce on these very difficuit infertle
soils. Previous studies had found that, with either
no nitrogen or less frequent applications, grasses
quickly became very yellow and nitrogen-
deficient (Hare er al 1999c). Applications of
more than 100 kg/ha N are far in excess of
what smallhelder farmers would apply to their
pastures, Normal rates in villages would be either
no fertiliser or 1 application of 20 kg/ha N in the
wet season. Thus, pastures commonly die out
within 2 years from a combination of lack of fer-
tiliser and close and frequent grazing or cutting.

At the beginning of the study, we considered
that §. guianensis CIAT 184 (Tha Phra stylo)
would be successful. To a limited extent it was
as, in pure swards, it persisted into the second
wet season but only in 2 few plots into the second
dry season. The cutting management we used
may be a factor in its lack of persistence.
S. guianensis CIAT 184 grew well in the Amer-
ican tropical ainforest ecosystem after one cut ar
12 weeks of age {Amezquita ef al. 1991). In
China, it is usvally cut only once a year when
grown for feed meal production or as a cover
crop (Guodao and Kerridge 1997). Where more
frequent cutting has been practised in China, the
sites have been on well drained, high pH (6.4),
reddish brown, lateritic seils (Guodao and
Kemdge 1997) and pot on poorly drained, infer-
tile, low pH, sandy soils like those used in the
current study in Thailand. However, on wel
drained, upland soils in north-east Thailand,
CIAT 184 grows very well, and in current triajs at
UBU, CIAT 184 and the hybd stylo (ATF 3308
S. guianensis var. vulgaris % var. pauciflora),
produced 9030 and 8470 kg/ha DM, respectively,
in the first wet season and 4024 and 2639 kg/ha
DM in the Arst dry season. The cutting was infre-
quent with oaly 2 wet season cuts and 1 dry
season cul. In our own pasture programme at
UBU, pure stands of Tha Phra stylo and the
hybrid stylo (ATF 3308) arc grazed to about
30 cm height and closed to grazing during the
main flowering and seed-set period from
December—February.

We expected 10 have more success with Lee
American jointvetch givea that an annual ecotype
of Aeschynome americana grows naturally in wet
areas along roadsides and around swampy
ungrazed wasteland in north-east Thailand. This
native legume is rarely cut for forage and is
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allowed to prow rank and set seed every year.
Cutting once a year at the end of the dry season
enabled Glenn American jointvetch to grow well
for 3 years on seasonally flooded clay and
solodic soils in the Northern Territory, Australia
(Ross and Cameron 1991). It was able to re-
establish each year from fallen seed. This current
study showed that Lee has the potential to grow
well here, as it produced [4 tha DM at one site
in the first growing season. Studies of persistence
mechanisms could result in management strate-
gies that would improve persistence of Lee under
cutting.

However, cropping farmers do have more suc-
cess with legumes if they regard them as annual
cash crops to sell to livestock farmers as fresh
grass or hay and cut only once or twice a year.
Oa well drained upland soils, several legumes are
beieg promoted as cash crops by the Depariment
of Livestock Development in Thailand for
specialist fresh forage and hay production
{Khemsawat and Phoobumruag 2002). The main
legume is Cavalcade and more than 3000 farmers
will grow up to 0.32 ha for sale to other farmners.
They will not use the forage for themselves. The
other legumes are Verano stylo and Tha Phra
stylo. Under once of twice-a-year cutting all of
these legumes grow very well bui they have to be
replanted cach year as the last cut is before seed
sct.

This study found that, on sites deeply water-
logged in the wet season (DET and SAC), only 3
grass species (Ubon paspalum, plicatwlum and
Splenda setaria) were able to persist, confirming
the earlier results of Hare er al. (1999a).

On sites that were wet but not severely water-
logged, Purple guinea grass was either equal in
productica to or more productive than these 3
specics. Purple guinea is a good quality pasture
grass and, on sites such as MUK, has the potco-
tial to produce in excess of 33 tha DM in 2
6-month wet season. Even in the second and third
dry seasons on these low jying sites, no species
produced more dry matter during the dry season
than Purple guinca grass. We therefore recom-
mend Purple guinca grass as a “cut-and-carry”
forage for non-wateriogged sites in Thailand. It is
currently onc of the best grass species recom-
mended for planting in backyard forage plots and
for hay and silage production by the Depariment
of Livestock Development in Thailand (Khem-
sawat and Phonbumrung 2002).

Ruzi, signal grass and Jarra digit performed
best on sites that did not become inundated with
waier in the wet scason. However, even on these
sites, they were not as productive as Ubon
paspalum, plicatulum and Purple guinea grass.
On the inundated sites, they either produced low
yields or died out.

Rainfall during the studies (1997-1999) was
average at all sites. However, rainfall in the 2000
wet season was 30-50% above average at most
sites. Unfortunately, the trial areas had either
been grazed or cultivated so no data could be col-
lected from the grass species growing under
wetter-than-normal field coaditions. Observations
from our university pastures showed that, under
these very wet-waterlogged conditons, Ubon
paspalum, plicatalum and Splenda setaria per-
formed the best. Signal grass, ruzi, Jarra digit and

le guinea struggled to survive in places that
were inundated with water for periods longer
than 1 month,
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Abstract

A study in Thalland compared the productivity of Brahman cows and Thai Indigenous cows
grazing Ubon paspalum {Paspaium atratum} pasiures for 4 consecutive years from 1538-2002. 12 Brahman
cows and 24 Thai Indigenous cows at 3.1 animal units.ha (1 au = 450 liveweight) grazed pastures during
approximately 200 days each wet season {May-November). During the dry season. the cows were yarded
and fed Ubon paspalum sitage and some concentrate.

Thai Indigenous cows were nearly twice as productive as Brahman cows which only had a 50%
calving rate. Brahman cows fost a lot of weight following calving and during calf rearing and did not get

pregnant again unt#l after the calves were weaned. That Indigenous cows had an average calving rate of



B5% for 3 breeding seasons. Thai Indigenous cows produced 524 kg liveweight of weaned calves per

ha/year which was twice the production from Brahman cows.
Ubon paspatum produced 17.2 t/ha DM during a 200 day wet season with an average crude
protein content of 7.9% and 63 v/ha fresh silage/year. Ubon paspalum persisted well under grazing.

Key words: Thai Indigencous Cattle Brahman Fertility Paspatum atratum cv Ubon Grazing
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