148 M.D. Hare, M. Saengkham, C. Kaewkunya, 5. Tudsri, W, Suriyajantratong. K. Thummasaeng and K. Wongpichet

Table 6. Effect of cutting interval on dry matter yield of Uban paspalum iz 1999 (Trial 7).

Cutting DM yield (kg/ha)
interval =
« Period | (120 d) Period 2 (120 d) Period | + 2 (240 d)

Leaf Stem Total Leaf Stem Total Leaf Stem Total
20 B K36 a' 2820b 11636 b 7190 28320 9951 h 15955b 5652b 21607 b
ki) 9572a 3600 b 13172 ab & 185 ab 3363 b 11 548 ab 17757ah 6963 b 24 720 ah
40 9757 a 34500 13 207 ab 8370 ab 5269 a 13 639« 18 127 ab E719a 26 B46 ab
60 10 947 a 5172a 16119a BRNT 5 4008 b 12815a 19 754 a 9180a 28934 a

!Within columns and periods, means followed by a common lefter are not significantly different at P = 0,05 by Duncan's Multiple

Range Test.

Table 7. Effect of cutling inizrval on plant height and crude protein concentration of Uban paspalum in 1999 (Trial 2).

Culting

Period 1 (120 d) Periend 2 (120 d)
interval (d)
CP (%) CP(E)

Height {cm) Leaf Stem Totai Height (cm) Leal Stem Total
20 L R S T Y Bda s0c 1153 6 a 1008
30 543¢ 92a 45b 7.9a 450b £6b 44 b T4hb
a0 739b 58b i2e 5206 68.0 a E9b 49b T74h
(1] 100.0 a 6.d b isc 55h 650a 69¢ llec 53¢

"Within columns and periods, means followed by a common lener are n2t significantly differeni at P = 0.05 by Muncan's Multiple

Range Test

produced 74% (21.6 tha) of the total DM yield
from cutting every 60 days (28.9 t/ha) but crude
prolein concentration was nearly twice as high
(10.0 vs 5.3

The levels of stubble and root material which
remained at the end of Trial | (Table 5) help in
some respects o explain the differences in DM
yields from different cutting interval treatments.
Delaying cutting increased the plant’s stubble and
rool reserves thereby helping to increase the
recovery rate after cutting.

Crude protein concentration of Ubon paspalum
in these studies declined more rapidly with
delayed cutting than rrude protein concentration
in other forages in Thailand. Crude protein con-
centration in Pennisetu:n purpuseum dectinud
from 8.9% with 32-d cutting w 7% with 50-d
cutting (Auon 19%6). Crude protein concentration
in Brachiaria ruziziensis deciined fro.an 16.2% at
30-d cutting 10 6.5% a1 60-d cutting (Anon
1995a). Declines in CP concentration in Panicum
maximum were from 8.8% a1 42-d cutting to 6.6%
at 70-C cutting (Anon 1995b). In these speries,
even al advanced matunty, crude prolein concen-
tralions were at or only siightly lower than the 7%
critical level where nitrog=n ~seded by rumen
microorganisms becomes hmumg (Milford and

Minson 1966). Advancing the age of cuuing in
Ubon paspalum (o 60 days produced crude
protein levels on average more than 2 percentage
units lower than the 7% critical level.

Hennessy (1980) suggested a hizher critical
crude protein concentration of 8,14 for tropical
forages. Studies from Kenya -~ napier grass
indicated that the critical protein level for milk
production was 9% (Muia er al. 1999). This level
was reached at 7-8 weeks of maturity in medium
rainfall aeas {800 mm/year) and at 9-10 weeks
in high rainfall areas (1200 mm/year). However,
both these maturity periods when applied 1o
Ubon paspalum are too advanced 1o provide
nultritious {orage, either in the hgher rainfall
areas (1500 mm) in Thailand or in the lower rain-
fall areas (ROO mm) in Florida (Ka!mbacher =f al.
1997h). -

Data from our trials make 1t difiicult 1o recom-
mend an zbsolute cutting interval as the interval
chosen will depend on what combinanen of yield
and quality is desired. In addition. the different
absulule  concentrations for  crude  protein
obtained in the two studies make ot dangerous to
suggest a harvesting frequency which  will
guaraniee a crude protein level shove 7% Crude
protein concentration of Ubon paspalem is also
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affected by waterlogging and nitrogen (Hare
et al. 1999d) and if ficlds become waterlogged
and farmers fail o appiy nitrogen, crude protein
concentrations invariably do not exceed 6% on
low fertility soils in Thailand (Hare er al. 1999a;
1999d).

On smallholder dairy farms in Thailand, cows
average 7-8 kg/d raw milk (1400-1600 kg/
:2ctation), have a lactation period of 200 days and
a calving interval of 400-500 days (Chantala-
khana 1994). Purchase of animal feed represents
nearly 60% of farmers' direct costs and produc-
iivity increases are limited by feed supply. Dairy
farmers growing Ubon paspalum may desire to
cut at 20-30-d intervals in the wet season to
maximise nutritive value, even though dry matter
yields will be reduced, in order to ry to reduce
some of the animal feed costs which are mainly
for the purchase of protcin supplemenis, We have
observed that dairy cattle are reluctant o graze
Ubon paspalum pastures older than 40 days,
probably because of the Jow palatability from low
nitrogen levels and high stem centent,

However, swamp buffalo (Bos bubalis) for
draft and older native beef cattle (Bos indicius)
readily graze mature Ubon paspalum and farmers
rearing these animals may prefer a longer inter-
harvest interval to increase DM yield. High
quality forage appears to be of lesser importance
for draft swamp buffalo and native beef carle
which are slaughtered only when they are quite
old or at times of cash shonage. One dairy farmer
does usc swamp buffalo to graze and control
excessive wet season growth of Ubon paspalum
before cutting the 20-30-d regrowth for dairy
cows,

In Florida it is recommended that Paspalum
atrafum cv. Suerle be cut at 21-28-d intervals in
the main growing season (mid-June to carly
Seplember), rather than at 40- or 60-d intervals,
lo maximise nutritive value te maintain livestack
preduction even though dry matter yields are
reduced (Kalmbacher er al. 1997%). efore and
afier these times when Suerte is growing less
rapidly, the recommendation is io cut at 36-42-d
intervals.

Both Suerte and Ubton naspalum are cultivars
from the same parent plant and optimal cutting
management is therefore most likeiy similar.
Both are derived from a single collection from
Brazil, BRA-009610, and introduced into Florida
in 1990 and into Thziland in 1594, Cultivar Hi-
Gane is the Australian release of cultivar Sverte.

Previously it was thought that Suerte was from
BRA-018996 but recent communication with Dr
Bert Grof, who has examined samples and plots
of cultivars Suerte, Hi-Gane and Ubon, confirms
that all 3 cultivars are identical,

For dairy farmers in Thailand producing a
high quality animal product such as milk, the
shorter cutting interval for Ubon paspalum 1o
maximise quality is similar to the intervals
recommended for Suerte by Kalmbacher er al.
(1997b). In the wet season, cutting Ubon
paspalum at 20-30-d intervals (compared with
21-28-d for Swertz) maximises nutritive value,
Even though the crude protein concentrations
were low in Trial | for these 2 cutting intervals,
mean concenlrations were more than 2 per-
centage points higher than crude protein concen-
trations from 6C-d-old forage. When curting
every 20 days, th- data from Trial | suggest that
the cutting height be raised to 20 cm above
ground level to allow quicker recovery by plants,

Data for early dry season production were
collected only in Trial 2 (Period 2) and suggest
that thz curting interv2l can be extended to 40 davs
during this period which is similar to the 36—42-d
interval recommended for Suerte {Kalmbacher
¢t al. 1997b). With longer cutting intervals, cut-
ting height is less important and cutting close 1o
ground level will not affect forage vyields or
quality.

The nutritive value of Ubon paspalum is
generally lower than that of other comrmonly
giown tropicai grasses in Thailand. Foi good
dairy production based on Ubon paspalum
pastures, regardless of cutting interval, there wiii
still be a need 1o supplement with legnmes and
concentrales,

Acknowledgements

We ihark the Thailand Research Fund (TRF) for
providing financial <upport for tnis research
progiam and the Fzcuity of Agriculture, Ubon
Ralchathani University for research facilities.

References

AR Y heonS (199%) Ry prass (Divisson of Animal Nanmnon.
wau.m&ﬂm:WM|

ANONYMO ™ (1995b) Purple puinea greer. (Deveeon of
A Mutrtson. Depanment of Lrvesiock D~ toprmen
Banghok Thastamdf;

77



150 M.D. Hare, M. Saengkham, C. Kaewkunya, §. Tudsri, W. Suri yajantratong, K. Thunmasaes; and K. Wangpicher
F

ANONYMOUS (1996) Napicr grass. (Division of Animal
inutrition, Depaniment of Livestock Development; Bangkok,
Thailand).

CHANTALAKHANA, C. (1994) Development of dairy farming
and dairy products in Thailand: Approaches for future
rescarch and development. Thailand Rescarch Fund,
Banglok, Thailand.

HARE, M.D., THUMMASAENG, K. SURIYAJANTRATONG, W.,
WONGPICHET, K., SAENGKHUM. M.. TaTsaronc, P..
KAEWKUNYA, C. and BOONCHARERN, P, (1999a) Pasture
grass and legume evaluation on seasonal ly waterlogged and
seasonally dry <nils in norh-cast Thailand, Tropival Grass-
lands, 33, 65-74.

HARE, M.D., BOOMCHARERN, P, TATSAPONG, F., WONGPL.
CHET, K., KAEWKUNYA, C. and THUMMASAENG, K. (19909b)
Performance of para grass iiirachiaria mutica) and Ubon
paspalum (Paspalum atratusz} on seasonally wet soils in
Thailand. Tropical Grusslands, 33, 75-81.

HARE, M.D., WONGPICHET, K., TATSAPONG, P, NARKSOMBAT,
S. and SAENGKHAM, M. (1999¢) Method of seed harvesi,
closing date and height of closing cut affect secd yield and
seed yield components in Paspalum atran in Thailand,
Tropical Grassiands, 33, 829,

HARE. M.D., SURIYAJAXTRATONG. W. Tarsaromg. P.
KAEWKUNYA, C., WONGPICHET. K. and THUMMASAENG. K.

(1999d) Effect of nitrogen on production of  Paspalum
afrafum on seasonally wet soils in north-east Thailand,
Tropical Grasslands, 33, 207-213.

HENESSY, D.W. (1980) Protein nutrition of ruminants in
tropical areas of Australia. Tropical Grasslands, 14, 200
265.

KALMBACHER, R.5.. PATE. FM, MaRTIN, EG. and
KRETSCHMER, AE. JR (1997a) Supplementation of diets of
weaned steers grazing ‘Suerte’ Paspalum arratum. Soil and
Crop Science Soriery of Florida Proceedings, 56, 3840,

KALMBACHER, R.5.. MULLAHEY. J. J., MARTIN, E.G. and
KRETS AMER, AE. JR (1997b) Effect of clipping on yield
and nutritive value of “Sucrte” Paspalum atratm. Agronomy
Journal, 89, 476-481,

KALMBACHER, R.S. and MARTIN, F.G_ (1999) Effect of N rate
and time of application on atra paspalum. Tropical Grass-
lends, 33, 214=-221.

MiLForD, R. and MiNson, DL, (1966) Iniake of wopical pasture
species. Pooceedings of the XI lwernational Girassland
Congress, Brazil, [954. pp. R14-821

Muia. JM.K., TAMMINGA, S., MBUGUS. PN, and Kariuki,
IN. (1999) Optimal stage of mawrity for feeding napier
grass (Pennisetnm purpirewm) 1o dairy cows in Kenya.
Trapical Grasslande, 33, 1821490,

(Received for publication November 28, 2000: accepred April 25, 2001)

78



Trapical Grasstands (2001} Volume 15, 19-25

Appendix 3

Method and time of establishin
Thailand

M.D. HARE, C. KAEWKUNYA,

P. TATSAPONG, K. WONGPICH ET,

K. THUMMASAENG AND

W. SURTYAJANTRATONG

Faculty of Agriculture, Ubon Rarcharlani
University, Ubon Ratchathani, Thailand

Abstract v

Seed crops of Paspalim atratum v, Ubon estab-

__lished by sowing seed produced no seed ar all in

the first year of establishment in Thailand, By
comparison, seed crops planted with tillers at the
beginning of the wet scason in May produced
132 kg/ha seed 5 months aft+r planting in one trial
and 330 kg/ha seed in a secod trial. In the second
trial, delay in planting tillers uniil June and July
severcly reduced seed yieds from a high of
330 kg/ha when planted in early May 10 a low of
25kgha when planted in mid-July. Inflores-
cences/m* and seeds/inflorescence had the greatest
effect on seed yield.

Twenty village farmers in a small, seed pro
duction project successfully harvested 1834 and
2207 kg of Ubon paspalum seed in 1998 and
1999, respectively. The method of hand knocking
mature seed from seed heads into bags every day
* enabled farmers 1o harvest mean seed yields of
632 and 651 kg/Mha in 1998 and 1999, respec-
tively. This harvesting method, combined with
slow dryving in the shade and thorough cleaning.
produced seed of a very high quality with «
thousand-seed weight of 3. 2. a seed purity of
muie than 99% and a cermination of 81% in
1998-narvested seed and 919 in 1999-harvested
seed afier 5 months post-harvest slorage.

Introduction

Pasputint atratum cv. Ubon is increasingly being
used by dairy farmers in Thailand for growing on

Comrespondence; M.D. Hare, Faculty of Agriculiure,
Ubon Raichathani University, Warin Chamrab, Ubon Rar-
chathan: 44190, Thailand. E-mail: Michuck@agri.ubu.ac.th

1%

g Paspalum atratum seed crops in

wel, walerlogged acid soils which were formerly
rice paddy fields (Hare of af, 1999a; 1999b). A
key attribute 10 its success and subsequent adop
tion by farmers is that Uban paspalumn seed is
readily available as it is relatively easy to harves
compared with other tropical grasses in Thailand
(Hare er al. 1999¢).

Preliminary seed studies in Thailand found that
seed yields of Ubon paspalum were affected by
harvesting method and closing date (Hare ¢f af,
1999¢). Hand-knocking mature Ubon paspalum
seed from seed heads into bags every day pro-
duced twice the amount obtained by threshing or
swealing sced heads. Cutting seed crops late in
the wet season, August and September in
Thailand, produced litile or no seed.

Successful forage seed production in Thailand
has hinged on village farmers hand-harvesting
seed of ruzi grass (Brachiaria ruziziensis) and
Verano stylo (Stylosanthes hamata) (Hare 1993;
Hare and Phaikaew 1999). In 1996, when we real-
ised that there would be # future demand for Ubon
paspalum seed, we centracted one village farmer
to grow seed for us. We chose a farmer who had
2rown previous ruzi grass and Verano stylo seed
crops for the Department of Livestock Develop-
ment. In late May 1996, we gave the farmer rooted
tillers of Ubon paspalum dug from mature plants
which she hand planted in a 50 x 50 cm erid in a
1400 m? field. In September 1996, she harvested
47.5 kg of seed, equivalent to 340 kp/ha,

Neighbousing farmers in the same village saw
her success and observed thar sced production of
Ubon paspalum appeared 10 be easier than that of
ruzi grass and Veranao stylo which they had grown
for several years. In March 1997, we contracted
20 farmers, including the first farmer, 1o Zrow
Uhon paspalum seed. Each farmer received 300 g
of seed in March 1997 and they were instructed
to plant the seed in a nursery and trausplant
Strong plants to their fields in May-June, Each
farmer was contracted 1o grow a ficld not
exceeding 1600 m?,
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Some Guners delayed tansplanting the tillers
until July as they wanted the soil 1o be VETY Imnisg
at the time of transplanting. They had frequently
SOWIN Uzl grass seed in June=July and harvesisl
2ood seed crops in November, The result was thay
the ficlds planted in May and June averaged seed
vields of 315 kg/a and 65 ki, respectively,
whereas ficlds planted in July produced no sced.
In a neigbouring provinee. the Depariment of
Livestock Development also contracied farmers 1o
grow Ubon paspalum seed. These farmers sowed
their fields with seed in June (the traditional time
for sowing ruzi ptass seed crops i their villaae)
and no seed heads, were produced in the first YEr.

With this information, we established field
experiments 1o determine: (a) which planting
methods would give the best seed yields of Ubon
Paspalum; and (b) the most suitable time 1o estab-
lish seed crops. In addition, data were gathered
from the village farmer seed project.

Materials and methods

Field experimens

The field cxperiments were conducted m Ubon
Ratchathani provinee, Thailand (15N, 104°E)
on the Ubon Ratchatham University farm a 2
sites in a 2 ha paddock Rainfall was recorded
L km from the trial paddock (Table ). The soil
and site history have previously heen deseribed
by Hure or wl. (1999¢).

Trtal 1. Methad af senving

Atrial commenced in May 1998 10 study methods
of establishing Ubon paspalum seed crops in a
field planted with tillers in July 1996 with 50 x 50
em gnid spacings. This field prodiced no seed iy

1996 but produced seed in 1997
The trial was a randonised complete block

design of 5 replications and 4 reatnients:

I. Sccond-year piants established in 1996 (1')

2. First-year slants sown by seed in 1998 w
12 kg/ha (T2).

3. First-year plants established in 1998 from
ullers dug from second-year mature plants
(T3).

4. Firsi-year plants established in 1998 from
seedlings grown in plastic bags (T4),

Plots for T2, T3 and T4 were cullivated within
the 2-year-old field and all existing  Ubon

paspalum plants were removed, T plants were
left intact but were cut at 5 em above ground Jevel
on May 20, 1998, when the ather treatments were
planted. Seed in T2 wis sown in rows S0 e apan
and lightly covercd with soil. Tillers in T3 were
divided from freshly dug planis and planted in
M % 50 em spaced grid. Seedlings in T4 were
established in a nursery from seed in March 1998
and had well developed roots when planted in 2
similar grid pattern on May 20. Plants in T3 and
T4 were trimmed to S ¢m above pround al
planting and all plots were cut 1o a similar height
of 5 emoon July 1, 1998 10 preven lodging at seed
harvest. Plots measured 5 x 6 m.

Fertiliser was applied at planting (40 kg N,
50 kg K. 20 kg § and 20 kg Pfha), on July | afier
cutting (20 kg N, 25 kg K, 10 ke S and 10 kg
Pfha), on August 3 (25 keha N) and on August
19, 1998 (20 kg/ha Ny,

On September 19, 1998, 4] inflorescences in
cight 5 m rows in cach plot were counted and then
tied o living sheaves’ (Kowithayakorn and
Phaikaew 1993), Twenty inflorescences from each
plot were taken from just ouside
reproductive analysis.

this area for
All racemes were counted
aneach inflorescence and spikelets per raceme
were counted from 3 racemes per inflorescence,
taken from the top. middle and battom of cach
inflorescence. Seed harvesting commenced on
Sepiember 24 with daily knocking of seed from
the “living sheaves” into buckets. On October 9, al|
Tiving sheaves” were cul, sweated i a shed for 3
davs and then threshed, The seed was dried slowly
in doors on newspaper and then cleaned through
hand screens and a Dakora seed blower, Following
cleaning, seed yiclds and thousand-seed weights
(TSW) were corrected 10 12 seed moisture con-
tent (SMC). Seeds per inflorescence were caleu-
laved by dividing seed yield/inAlorescence (seed
vieldim® + mllorescences/m?) by the weight of |
seed (TSW/10000

After harvest, the swhble was cul Lo graun.
level and the plots were lefi 1o prow for another
asced harvest. I May 1999, the plots were cur
close 1o ground level and fertilised with a com-
pound fertihiser (NPK 15:15:15) at 156 kg/ha
The compound fertiliser was used because it was
easily available. The sane aroun of fertiliser
was applied again on June |8 and August 13,
1999. All plots were trimmed 10 30 em above
ground level on June |3 and again o 50 cm
above ground level on August 13, 1999 1o prevent
lodging. This last anti-lodging cu was 6 weeks
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liter than in the previous year hecause the plans
in all treaments grew more vigorously in 1999,
These heights were well above the height of the
reproductive apices in the plants (Kalmbacher o
al. 1995),

On September 20, 1999, a1 inflorescences in
four I m rows in each plot werc counted and 20
inflorescences from cach plot were taken from jusy
outside this area for reproductive analysis as
detailed above. All inflorescences in cight 5 m
rows were tied into ‘living sheaves” and daily seed
knocking commenced on September 24, 1999, Al
seed in 1999 was harvested by knocking and no
seed was collected by culting or threshing. The
secd was dried and cleaned as in 1998 and secd
vields and TSW were comected lo 12% SMC.
Seedsfinflorescence were calculated as above,

o

Trial 2. Time of planting

This trial in 1999 studied the effect of planting
daic on Ubon paspalum seed production. The
trial was adjacent to Trial | and was a ran-
domised complete block desian replicated 5
times with 6 planting date trex ments, 2 weeks
apart (May 7. May 21, June 4. June I8, July 2
and July 15, 1999). The field was cultivated in
early May and. on the day of e:ch planting, the
plats 1o be planted were hand-cultivated again.
On the day of each planting, ma.wre plants were
dug from an adjucent 2-year-old ficld and divided
mto single rooted tillers. These tillers
trimmed (o a 10 em height and hand-pianted in 4
20 % 50 em spaced grid. Plots measured 4 x S5m,

The plots that had been planted were fertilised
with 4 compound fertiliser (NPK 15:15:15) a
156 kg/a on June 18 and July 2 and all plots
were ferfilised at the same rate on August 13,
1999 The first 2 sowing date treatments only
were trimmed back 1o S0 cm above ground leve|
on Augusr 13, 1999 14 prevent lodging.

On Seplembes 23, 1999, 41 inflorescences in
four 110 rows i each piot were counted and 20
inflorescences from each plot were taken (rom jusi
outside this area for reproductive analysis as
detailed above Al inflorescences in Six 4 m rows
e cach plot were tied into ‘living sheaves® and
daily secd knocking commenced on September 27,
19945 and continued in some plots until October 22,
1999, The seed was dried and cleaned as deseribed
previously and sced yields and TSW were cor-
rected 1o 12% SMC. Seedsfinflorescence were
calculated as above.

Were

Data from all wials were amalysed using (e

IRRISTAT program from IRR],

Village fariier soed preject

In March 1997, 20 village farmers signed con-
tracts 1o produce Ubon paspalum seed. Eacl
farmer was contracied 10 2row an area up 1o
1600 m” and the contract price was 10 bahifkg
(43 bah/SUS: Feb, 2001) for clean seed with o
TSW above 2.5 g All farmers were experienced
in growing ruzi grass seed on their land, A (he
time of contract signing, each farmer received
300 gofseed. This seed was planted into nurseries
in late March and seedlings were transplanted into
the field from May onwards. Six farmers planted
in May, 7 in June and 7 in July. All farmers
hand-planted the seedlings in 50 % 50 cm grids,

Towards the end of September, 20 inflores-
cences were taken from each field for repro
ductive analysis. Inflorescences were then tied
into ‘living sheaves' and the seed knocked into
large serd-net receptacles (Kowithayakorn and
Phaikaew 1993). The seed was dried slowly on
mats in the shade and then cleaned by winnawing
On cane trays. This ficld-dressed seed was pur-
chased in October 1997 and re-cleaned through u
seed cleaner, mainly 1o get rid ol dust, anthers
and some small seed. We wanted al] seed to be of
a constant purity. The field-dressed seed was very
clean and only about 2-3¢ reduction in weight
resulied.  Seed  moisture  content of  the
machme-dressed seed averaged 12% and sced
yields and TSW were calculuted from  the
machine-dressed seed,

During the dry season. November 1997 o
April 1998, the fields were grazed and some were
bumnt in March 1998. All burnt fields recovered
quickly, All fields were cut 1o 20-30 cm above
pround level in early July 10 prevem fodging.
Farmers applicd fertiliser in Jupe and early
August. Harvesting commenced in late Sep
tember 1498, with seed being knocked daily from
“living sheaves® The seed was dried in the shade
and the field-dressed seed purchased in late
October 1998 and re-cleaned o remove dust,
anthers and small secd. Seed yielas and TSW
were corrected to 12% SMC.

The fields were grazed over the dry season and
some were bumt in March 1999, [ May 1999, 3
farmers planted new fields with tillers but the
other 17 farmers used their cxisting fields to pro-
duce a third sced harvest in October 1999, All
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