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Effects of soil fertility and fertiliser nitrogen rates on seed yield and seed quality of

Paspalum atratum in Thailand

Chaisang Phaikaew ¥ Ganda Nakamanee ? Suwit Intarit ¥ and Somchit Intharamanee *

Abstract

Two experiments were carried out with the intention of determining the optimum rate
of nitrogen (N) application for seed production of Paspalum atratum in North-east and Northern
Thailand. Experiment 1 measured the effects of 3 N rates (0, 20 and 40 kg/ha/yr N) on infertile
sandy soils at 3 sites (Lampang, Chiang Rai and Prae provinces). Experiment 2 measured the
effect of 5 N rates (0, 16, 32, 48 and 64 kg/rai/yr N) on a fertile clay soil at Pakchong.

The response of seed yield to N application was different in the first and second
years after planting. In the first year, N application had no significant effect on pure seed yield
or seed quality of P. atratum at any of the sites. In the second year, at the 3 infertile sites, seed
yields were greater in the second than the first year, and in the second year responded to
increase in applied N up to 40 kg/rai/yr N, at which the crop yielded 233 and 117 kg/ha of seed
at Lampang and Prae, respectively. Seed germination and seed purity increased with
increasing N rates at all 3 sites in the second year. At the fertile Pakchong site, a rate of 32
kg/rai/yr N produced significantly higher seed yield than other rates. Diminishing seed yields at
rate above 32 kg/rai/lyr were probably due to the severe lodging of grass by one month before
flowering, while low yields at rate below 32 kg/ha/yr were attributed to lower availability of N in
the soil.

It is suggested that overall reduced second year yields at the lower N input levels
were due to a reduction in available soil N resulting from the removal of large amounts of N in
vegetation. It was concluded that the optimum N rate for seed production of P. atratum in
Thailand was at least 40 kg/rai/yr N on infertile sandy soil and approximately 32 kg/rai/yr N on

fertile clay soil, with the greater need for high levels in the year after planting.
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Wi 1 wan1mesesia 3 wiv uassliviud dnsnislddenuansneiulainldinanam
IARTUSUEWANENTU (119797 2) IWAARERIINITNBNLAZINUIN 1,000 AR aglluszaun (Hen
agsendng 84-92 wlefidus uar 2.95-3.22 NFUANNATAL) HANATUWIANTNLTAVTUBUNAR WL
G o & w = = a a £ cw o A & o =
WARTUEUIIAINan Y 1Teese HANNLTgNEgeqn (87-89 Lasiius) Ngudaniiuazaniii

a

g aglutng 78-82 wlafifus

A15197 3 navesdnIlelulnsausaningeaessiusndanant 2542 Tunimaaesi 1

a0 dnandelulnsian  ANgs  AIuULIUS UIUTRABN ST
(nn./13) (8. /a.’ /.’ aanman (%)
aning 0 266 b' 121 53 b 43b
20 289 ab 140 90a 64 a
40 309 a 153 96 a 62 a
L'ﬂ?ﬂlf;l 288 138 79 56
CV (%) 6.0 12.3 22.6 11.6
\Te1991el 0 269 79 56 71
20 255 88 52 59
40 265 80 52 66
Ay 263 82 54 65
CV (%) 8.6 14 24.4 13.3
g 0 268 96 40 43
20 276 132 50 38
40 272 131 48 37
Lﬁlal?;l 272 120 46 39
CV (%) 51 19.3 23.1 16.6

' Aneaeluwnamnsluanuinipaaiuisneeniiusieiu JanuuansnaiueenalladAnunata (P<0.05)

TN 2 wan1ameaeia 3w wuda dnenislddelulnsiaunuansieiuiinaiildnend

o
a a 4 o

AUNIWINAALANGNAUANE (1197991 2)  Taedmansladdennnauinayinldiuaaugindansinis

o

. 1 i 3 < 90/ o < ] ?:/ 1 ! o
IRNANTY ﬁWL’ﬂaﬂﬂQWNU?QW%ﬂﬂQLNZQ@LL@Z‘L&’]Muﬂ 1,000 LHam LRAEAINI 3 WU NNU 87% LAY

|
o ] a

2.97 NFN AMNANAL AIUNANTNARBINADHY UWNF WL Hmiin 1,000 AR Lﬁﬁumuﬁm’]mi

1418 lulnsauininady wananiianuen HaNARNAALTgNENeNTH aInie 3 wila [N AN

3

gnsnisldilelulnsauniinam
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NITNARAIN 2 ﬂ']?Iﬁﬂqﬂbluim?muiumuLﬁuﬂqwmV’]QWN@‘QN@NH?M

anngiainid

1
= &

Fnnamnuuazguun Rt aRaun ALY ATINTANT Aaws 1 2542 - 2543 uanslily

1
a = 1 17

A ) P A o & o =
AINA 2 WL FIABATEEZNITNAARY 2 1 ‘ﬂqmwﬂlﬂ,’ﬂ@ ﬂ@uﬂ’]\iﬂ\?V]ﬂﬂLQusluLﬁ’ﬂuﬁu"JqﬁN 2542 9

k1l
! 1 1

° A A = a o = o =
ARRNALUARLINEN 20.6 adAEaLEed Tuae TN N LA LAY NNTNIZANEFnUage AN
WANFAINAUNIN TEUINNNNTNARANTIN 1 hay 2 RPNt ueAevINAL 1,264 uay 1,501 NaALIAT

AINAIAL UennasineluadsTudaanimaaeia 2 1 gandndsunninsluwaas 10 T seustl 2529 -

Y o

2538 (1,104 Rafam9) Nlunnusinlugaameuiueney 2542 way AN 2543 N1 TR Fuua 19N

o

Auarwrunnnlasnizetvisluilamaassninigladelulnsauluseaigs

350 -
300 -
250 A

T

)
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T

=

NARLNAT
AATALTEE

200 A

T

a

150 4

T

v

PFnauinelu (
AN (

100

T

C—1Bunouinelud 2542 I 153no0inelud] 2543 E—3 1B5unasineluieds

—O— quupgieded 2542 - - @ - - quuniedad 2543

g7l 2 Funasiduuavgungiiedeil 2542 - 2543 wazaiunanichueds 10 T fausit 2529 - 2538

ai e al
m@um UATINTANN

AMANLANILANUDIAY

NANNTAATIZTANITANIARNUIALBAAS T IUANINT 4 NI AuRAIANITNNTA- A0S
(pH) LeAEWINAL 6.5 Hauvzedngwini 2.14 wlafidus uasdiffunnussnsuanasluszduga THun

Weanesanlduselaadls (@inlaeds Bray Il Extraction) Iwunadian uaaldan wazuunilids
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Winfu 73 404 1,565 War 297 ppm  ANNAIAL wazdAtszquaniiuanilasuls (Cation
exchangeable capacity, CEC) 2.9 meq / 100 niuaa4fiu dounniantifueshulodugan1annaand

1 a = [ % = = a a 1 a 1 o
Wugn FNnBuriTadng  Tnunamen uasldes wunBifos waz CEC sendnvaunoulgnuazuas
dgnunrliiaouusnsnaiuy (P > 0.05) winudn  Araaatunsa-fnsaesiy luwlaanlddle
Tulnsiaudmnen 48 Alaniusieldsietl 2asiundsign ansindn (P < 0.05) Tuulaanlaildda luingian
souvis T lasninnsldilelulnsiaudna 48 Alaniusaldsiall tdunudn ussmilszauon unadaw

waTen uazunniliananasseavenailumeziniegayde ulnsaulug luess i inannsszdng

1
= c

A59N 4 HATATITINNNANTBAUNAINNIMAaesluN1IMAReN 2 TuRugaNaNysnigeTaR

Ungeg
fn91e pH 8unIe-  Available Exchangeable CEC
Tulnsiau img) P K Ca Mg
(nn./15) (%) (ppm) (ppm) (ppm) (ppm) (meg/100NTNURIA)
0 6.7 2.1 50 313 1,538 319 % 16
16 6.6 o 2.1 50 274 1,595 326° 17.7
32 6.63b 2 40 285 1,574 297 be 15.6
48 6.4 e 2 53 269 1,336 290 ¢ 15.9
64 6.3° 2 49 286 1,365 288 ° 16.7
Lfﬂaﬂ 6.5 2 49 285 1,481 304 16.4
CV (%) 4 6.9 49 16 14 5.1 23.9

Ao o

'Anadnnenumaslgnunii 2 1 nRdnwstnAuswiuluwwsuRaatudacuuanseiuetnslted 1A neaa

(P<0.05)

¥

HA NﬁﬁlLLﬂzﬂQﬁﬂ%‘zﬂ’ﬂU‘ﬂﬂ\‘l Nawﬁmugmumﬂ

o

'
] a =3 4

na1e9n19ld lulnsiaudnasing] Aundsenananuanuaitazunnsneiu IngTulli 1 wudn

o

ananislateliinain i Anananmanwansaiu (113199 5) Tuaehiln 2 luwlasildiy

b

Tulasaudng 32 Alandusaldsiell lWinandanwangendn (P < 0.05) LL‘]J@Q%IW’] ANARNAA DALY
ﬂLL?ﬂQ\iﬂ"j’]ﬁluﬂﬁlWﬂ\i (210 waz 112  dlansusals muansy) Tmﬂﬁmmammnma‘ﬁmjﬁ
a1 AT 2 faunutenenfanITINRT SIUILLINTIRaNABN SNUILTaRaNtaE LAZANLIY
wansanuNntesas  nisldijalulnsiaudng 32 Alaniuselised Iiuandnndngegn
fasnfiduaudenansianauazsununsasetenangendt (P < 0.05) ﬂ@;uﬁluj g9 lafinnu

ANNULNLUUTIANTAADN (ANUIUTaRaNFautNun) anas (P < 0.05) Waliiladningsnda 32

Alansululnsiausalisail
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1 1 1 v
(m13799 6) TurnueA Lt 2 wudn HAauuAnANeTLYa9IRnmin 1,000 i

[ 1

Wug atnglafinnu WAANUENANNIENTA (

9
%

Wtin 1,000 WaR (2.96 - 3.35 Ni) aglunmuain 13 2 Ta9n19maaes NaNRANAATL
LAZHANARLNAR

WAANUGIRIVT

WUgL

< a

FANTNIAN

1
=

2

<

84 - 89 Lilafidius) m*mu?zgm%r (89 - 98 wlafidu

panisnaaaslutlusnnudn naslddelulnsiauliinasannininaaiuaniug

]

A1919% 5 waaeednatlelulnsiausanananmanuarasAlsznaud Wiwan lunnsmeaesi 2

6

Bl) LAY

8

9

<

AR LLAZAIMINANUBILNA

813495

ladnnsmeuauessanisldlelulnsaumieuiunislinanan

b Mty HANAR AU ANUIUTE  ANUIULII ATUINTR AU RNUIUNARA/ AU
lulpsian  wéa  wmsen®  menm’  feenmen  mendes/  men/de TaAan AR
a9 (n/ls) (%) danan AaNEaE .
2542 0 213.12 87 66 76 17.4 120 640 41,510
16 207.04 86 59 68 17.3 118 700 40,630
32 213.12 81 64 79 17.2 119 680 42,490
48 204.96 89 64 73 17.2 118 610 39,290
64 213.28 85 63 74 17.3 116 640 39,830
L’ilal?;l 210.30 86 63 74 17.3 118 660 40,750
CV (%) 141 6.9 14.7 12.3 2.4 3.0 15.9 141
2543 0 94.72 82 34 42 10.9¢' 164 b 540 cd 18,660 b
16 105.76 96 48 51 11.5 bc 174 ab 460 d 21,550 b
32 148.16 93 44 48 119 bc 178 a 710 ab 30,530 a
48 107.36 93 37 40 12.5ab 184 a 620 bc 22,530 b
64 107.04 86 28 34 13.6 a 186 a 800 a 22,530 b
L'ﬂa‘lﬂ 112.61 90 39 43 121 177 630 21,160
CV (%) 15.7 9.7 23.9 23.9 7.5 4.3 13.5 15.5
At AR LA SN IR TAN N uANANSTUNa T (P<0.05)
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ﬂl o + 1 < dl
A1919N 6 Nmmq@mmﬁﬂuimmuma@mmwmmLmm’Lummmmw 2

1 dnandalulnsau tiwiin 1,000 AN prMeEn  wANAMWAR  nANdAWEATien
(nn./19) Wan (NF) u?a;w%‘r (%) (%) U?Qm§ (nn./19) 16(nn./15)

2542 0 3.21 97 86 206.4 177.6
16 3.19 98 87 203.2 176.0

32 3.14 96 85 203.2 172.8

48 3.28 95 88 196.8 171.2

64 3.35 95 84 203.2 169.6

\2de 3.23 96 86 202.6 173.4

CV (%) 4.7 1.9 4.8 15.0 12.0

2543 0 3.194a' 92 84 Db 88.0Db 736Db
16 3.07b 89 86 ab 944 b 83.2Db
32 3.03 bc 92 86 ab 137.6 a 120.0 a

48 297c 90 86 ab 976b 84.8 b

64 296 ¢ 93 89 a 100.8 b 89.6 b

\nde 3.04 92 87 103.8 90.2

CV (%) 1.6 3.1 3.1 18.1 18.8

' AnieRsluunseluliReafudenseiiAusiei Saoauansnsiuednediidn Atyn19anis (P<0.05)
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a o + ' = a %’ o 4 7 d‘
ANTNN 7 NAURID mmﬂﬂuimmummmzﬂq ‘Eﬂimummmxmmmmuummm\‘mcyﬂummmﬂ\m 2

1 dendelulnsiau Safuinanas HANAAYEI1AINNIT AUERHY
ANGY  HanAave  TisBiusan finpsad 2 AN ey
(nn./1s) (78.) (nn./1s) (%) (nn./1s) (%) (%)
2542 0 188 2,550.4 571¢ ND ND ND
16 185 2,776.0 5.97 ¢ ND ND ND
32 186 2,710.4 7.04Db ND ND ND
48 187 2,788.8 7.27 ab ND ND ND
64 189 2,676.8 8.09 a ND ND ND
Lfvlalf;l 187 2,665.6 6.82 ND ND ND
CV (%) 3.6 11.9 7.9 ND ND ND
2543 0 199 2,446.4 2.91d 854.4 3d 44 d
16 196 2,712.0 4.26 ¢ 910.4 4d 61c
32 198 3,016.0 540b 1,032.0 23¢c 83 ab
48 193 2,790.4 587 Db 1,132.8 31b 89 ab
64 191 2,363.2 7.40a 1,206.4 59 a 9 a
Lfvlalf;l 196 2,700.8 5.17 1,030.4 24 74
CV (%) 4.1 11.9 14.7 7.1 16.4 7.9

1. A Yo o a o Ao o o 1 o = | e 4 Ae o o aa
ﬂqLﬂ@ﬂiuLLﬂqWQGLH‘]JLﬂﬂqﬂuﬂ@ﬂﬂ?ﬂqﬂumqﬂﬂu HANMHLANANN UL NNUEATATYNNADA (P<0.05)

ND s ldinnaiiudiaya (not determined)

L4 et ¥ o = v
NSAN ANGY UFunadnguisuazszaulUsAUsINTRIUN

nareangldile lulnsiaudnasne) Aunisednwuzniaasaiuinremnidy ANg

HananNTansdnd tunmullsfuneu uaznislAudnassiungt uaneldlunsen 7 nsldile

o a4 X o g9 a o o s o & o co = a
VLuIm?LQUIMQmﬁ"TVIQﬁﬂlqulﬂlﬁg\mMIﬂ?muﬂ‘ﬂ\isﬂﬂﬂumquﬂﬂﬂqﬂﬂuLﬂﬂQLNQQWHﬁWQ@ﬂ\‘]ﬂ NANAR

q
%

] % 1 % 1 % ¥ IS dl al =K 1 B 1
Wra1nsdndludassiunggilu (nqunnan) waznislAudureme ulinaesnaau wiliinasenay

Araannnvieaest (P > 0.05) atialsfinin dnsnnsldilalulnsauliinasananugauazinmin

[ %

nnuisreamnimdniumdaudalutlun luanenluliaes wudn nsldlelulngauludna 32

q
'

Tansusialssat] Anavin o dnananiuInURMALALNAALEININNGN (P < 0.05) nguin 5y

)

166791 0 uax 64 Nlaniululnsiausialisiall szaullsAusunasnIMALAUINAALAIGTIUAIN

dnsnisldileniisau seauldsfiuange 2.91ulefidus Wa'lidinisldis
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% 1
X A v v 1 P

anansladennnaudnainlisiuugiduneuneanaanuinay tnalutl 2543 syndneduin

o

'
=

4 FwnAn (1 heunaun1sasnnen) wazdun 4 fueneu (dewesnnen) iefidusnisdudinaun

dnanisldijalaanizatwtianislaldedns 64 Alaniululnsiausalisiell dnsnisduiinauann

1 4

& =X

59 wlafiius 1flu 94 wefidus lwanzinguldlilddadnanisdniinanann 2.5 wefidus il 44

'
= 1% ¥

wefidusd walnquinlaiudelulngau 64 Alaniusalisel Ndnsnisduganininarinlinauads

3

taandnqguinliiulladns 32 Alaniusialdsall

A50NANTNARD
NINAABITN 2 N3neass Wideyandilsylamilusiuaonusesnisilalulnsauinenisu@s
& [ 3 o & Yo 1 o ) H ai 1 v A ]
WaRTUEUENeEAIFN azwinlian nsnavauassiadnsnisldijaulnsaunuansnaiuinasanis
IRANAANAALANANAUNINIZUINN1INARESTN 1 waz 2 warduualduANNLANFNeUsENIng
nsmaaesluAuRNANeANANYIRlgILazA Aviulunisiansannaaziansniludaunimaaes
dd‘ 1 ! o dll a %
wen TN 1 uaz 2 feu daudnuurdur] avdansalluneuring
nmslatlalulasiauluilusn
pan1snaaadlutlusn  wudn nsldtelulnsiauludnanuansdiesiuldinarinlivoian
Ugnlupuniaugauanysaigauazanlinananuans1eiu ynanunnaaasinin HHananNEn
49110 (11NN 211 Alandusiels) wazuAANAUNIWANIN @RARRRINLINANIINAABITEY Hacker
(1994) Mmaaaslunain Setaria sphacelata Waz84 Phaikaew WazAME (2001 a; 2001b) NMAADY
Tunain Patratum  wwnltinadusiasnistalulnsauazaigalunisdgnuginluilusn (Boonman,
1972; Chadhokar Laz Humphrey, 1973; Bahnisch as humphreys, 1977) Fafina1nnis
Uantaselulasiauluduy - WaNAINHNLG NANARLAZAMNINTBINAANINANARBINADNTY

= ' A = a A N oA ' ° TR, ) I X
Lsﬂﬂﬁﬁ‘qﬂQQﬂrJ’]LLﬁﬂ’ﬂuﬂ FINNAATLNAATINNITNANNU Lmﬂ\‘i?’]ﬂ’ﬂﬁslumquﬁu\i Lmuﬁ:ﬂ@ﬂﬂqquﬂﬂﬂu ‘V]"]GL‘W

2
aa o o

N299ueNnaunLedy (Phaikaew  wazAtly, 2001b) nisdv I¥uanamuaanunudng &
AN NgS Tunne dmanvesielulngian anailessnainnimasesiiiiuinaawdnlng ldgeniaiely
ADUUAZIALINAAYNT 2-3 F1 T4 Phaikaew UATAME (1995; 2001a) 31EMIUI NISALIAEINAR
¥ o a A4 % Qddgl 4 < nlld a 1 Qdd‘
weerAANLarAutANse s AL IAMAANHAININANI I TEY
nmslailalulasiauluily 2
Tutln 2 nalddelulnsiaundneisiiee fu Anani ln HEanR AL LA TNNAALANFNY

A e luAuniaugananysaigauazan tnaazuanstsiuaanlilananininasass druivluaun

'
=

IS rol %’/ 3 4 a <3 a é’ o ! H P -l% 3 P ] H
HAvugananysaimtiua WkananmaaN WA Ngn sl Laniinau Tnavaiinguinldis

e

am31 40 Alanfusialdsiall Wiuanamudanauinnanlutlusn duiunimeasslunungauanynig
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1 v
A A

Wud v RkaRARNAngegaLlainigldllalulnsiaudn 32 Alanfusials aniuaranasniy

¥ '
=8 a 3

dms N3 ldleinnan Fufnanuinduetnsquisnieuniseaanaan M liugadauutanan
anad aeielafieny Tungunldlalatouaznlalls 16 Alaniuseldsel] Telnan@nuansnfaeiiy
thaziameunainiunate lutasauluaudesfiull atelsfinin mnusiasnisdelulnsiauly
AUNHAINgANaNyTigeaziaandn TuRuNl AN ANaNYTalR wazwansnaiullnNan g
dszina Re1NIA AIINYANANYIDITBIAUNAZENETBIUET (Loch UATATY,1999)
d’la/ = dl o L4 a [~3 A v v 4 i’/ 1 1
uananPEsia s IinananNinanas Ae N1sAnANTeIu ATz azNaunIsean

1 H

pon Tnamainlungunldtalulnsiau 32 Alanfusieldsiat] Innsindngeda 80 wafidus Tutlusn
o v v VR dl & o a a o ¥ A
dnsnnisinanassunirdesunnitasanugngsinniaasyiulnudsainnisinalgnluheu
Qi dd‘ v A a a 1 1 dl o :// v 1 4
wouneax Tuanen il 2 wahdnisesyduinedsieities Asiuenaazsiasrzaanislddey
Tulnsauluii 2 Gsenadoaanarngenasmnrlutly 2 16
seaulsiusnlufumgimdsanniiuwdaiisaunudnanisldlelulnsauiivaduisans
N1IAAes wananiEenLdn mandRuiIaInNnsaliumnein luga BN gRuesn 2 iingaau
o -dl al é’ -dl d’ 1% o L a = [ 43
Nz AU luIngauINaY (119197 4)  Tvsanndasiunaniamaseslunniaiinfeoiuians Hare
WATATE (1999¢ ) UAT Kalmbacher waz Martin (1999) atilsfinin annsldda uingauludng 32
Alanfuralssall aawis 2 Ui Ysesullsaulusunnilscsann 6 Waefidus d9lndmasiusesu CP
(7 wefidus) lungenmsdninusnzd miunisasyruindmivaduraed lunszmnzmudn (Minson,

1990) Fauanaliiviugn winagldilszTamiandunginlungunldialulnan 32 Alanfusialdsiall

v = a 1 = [~3 v -ﬂl v a o o a = 3
AEABINNTLATH LLM@QiuIﬁ]?L@u@ﬂ W@ntasiva Ll ENNRATUILIAUN el lunsziweniin

d51nan1gneang

1. naniiasasmemaaastuiluan wudn maladelulanaussiusne bifainiuananmse
Lmz@mmwmé‘immjﬂLLr;mﬁmﬁusLunﬂﬁuﬁmmm Ima‘lﬁmmﬁmuﬁmt&?@qmdq 208 flaniusials uay
LNRAKATUNINANN

2. 0nhillf 2 TuRunsefifannug mmugmﬁﬂ%\i 3 whilnananudaluii 2 dsdumausnm
ﬂﬂiﬂﬁlﬂ%ﬁ st u@ﬂmnﬁmﬂm@ﬂLmzmmu?‘qw%rmm WARN Lﬂ'uzgﬁumm“ mmﬂﬂﬁ sTudiag

gouluhuganaNy g fhndesiu nsldijalulnsaudngm 32 Alaniu N saldsell Winanan
WAAYT1GINTN ﬁ/ﬁl?’]ﬂﬂ?ﬂiuj msldileludnagad 48 uax 64 Alansu N sielsral nALnIFHaKAR
wEARIeINR Fuvdndunntieueensen daumslddesneen o uaz 16 Alanu N selisiail

NN NAKA LR ARN
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3. nanAmmanan Ll 2 luusazuwisnnanullusn Tnaanzluudasi i ulnsaudnammn
ez funuluinnauluhuanasannisivgiinlulnsaunlduasgdalifudauesmningn
Tutlusn Buanslivindn Audsanarnasgaeslulnaau drusunmasnuan ailusasdinigldis

Tulnsauinalinananuanludln 2 lliannnag
v
ADLAUBDLLUS

lun1suasNAnRuS N ARz dusanasmilarasdsyimalnanlsazfasinisldie
Tulnsiauluszau 32 Alandu N sels Tnaanizetinagelulln 2 ndsanndgn edslafinin azfesd
= = 1 1 H dl v Y ¥ L4 o H d‘ o Y o o/
nsAneivdasnanlunisladaineannisindnaessunni szduilelulnaaunuuginliwldd iy
v o dl [~ [~3 a dld u‘ol A 1 £ a o 1 [y}
nsgnuajrezassuieiuman uAuniaugaNaNysnian Ae atinetias 40 Nlandu N salsse
o oo Loa L4 L, A4 . o e
U lnoutild 2 A3 A AfvusnilaBGuilgnuazaien 2 Waneuniseanaen daunisldijaninanu
gANANYIIQNTIW Lz Iinsuislddaadunen iy iesainAudieAuiiun aeazdlannanay

al
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ADAZEITEU0TDUANS AUNNNING WALAY LAY ATUATILEN 2199391000 NTIUNARBUADININ
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WARRUE Aua1uia Tryaunils waramdns wan Aliaondssiasluwlamaass wenaini

29U9UANS Dr. Don Loch @1 DPI Cleveland 8a&LAsLatl WAz Dr. Peter Kerridge a1 CIAT-Asia 7

TidaAniuLazeaeluNIIAIIAANYNFaITaIeNANT
L a
LAaN@1921984

BAHNISCH, L.M. and HUMPHREYS, L.R. 1977. Urea application and time of harvest effects on seed
production of Setaria anceps cv. Narok. Australian Journal of Experimental Agriculture and
Animal Husbandry 17, 621-628.

BARCELLOS, A.O., PizARRO, E.A. and CoOsSTA, N.L. 1997. Agronomic evaluation of novel
germplasm under grazing: Arachis pintoi BRA-031143 and Paspalum atratum BRA-
009610. Proceedings of the XVIII International Grassland Congress, Saskatoon, 1997.
Session 22: 47-48.

PENTUNANUISELITzANT] 2548 neseusdnd nanlAdnd naznsaainemsuazannsnl ui 277 - 297



294

BOONMAN, J.G. 1972. Experimental studies on seed production of tropical grass in Kenya. 3.
The effect of nitrogen and row width on seed crops of Setaria sphacelata cv. Nandi Il.
Netherlands Journal of Agricultural Science, 20: 22 - 34.

CHADHOKAR, P.A. and HUMPHREYS, L.R. 1973. Influence of time and level of urea application on
seed production of Paspalum plicatulum at Mt. Cotton, South-eastern Queensland.
Australian Journal of Experimental Agriculture and Animal Husbandry, 13: 275 - 283.

GOBIUS, N.R., PHAIKAEW, C., PHOLSEN, P., RODCHOMPOO, O. and SUSENA, W. 2001. Seed
yield and its components of Brachiaria decumbens cv. Basilisk, Digitaria milanjiana cv.
Jarra and Andropogon gayanus cv. Kent in north-east Thailand under different rates of
nitrogen application. Tropical Grasslands, 35: 26 - 33.

HACKER, J.B. 1994. Seed production and its components in bred populations and cultivars of
winter-green Setaria sphacelata at two levels of applied nitrogen fertiliser. Australian
Journal of Experimental Agriculture, 34:153 - 160.

HACKER, J.B. and JONES, R.J. 1971. The effect of nitrogen fertiliser and row spacing on seed
production in Setaria sphacelata. Tropical Grasslands, 5: 61 - 73.

HARE, M.D. 1993. Development of tropical pasture seed production in Northeast Thailand- two
decades of progress. Journal of Applied Seed Production, 11: 93 - 96.

HARE, M.D. and PHAIKAEW, C. 1999. Forage seed production in Northeast Thailand: A case
history. In: Loch, D.S. and Ferguson, J.E. (eds) Forage Seed Production Volume 2:
Tropical and Subtropical Species. CAB International, UK. pp. 435 - 443.

HARE, M.D., THUMMASAENG, K., SURIYAJANTRATONG, W., WONGPICHET, K., SAENGKHAM, M.,
TATSAPONG, P., KAEWKUNYA, C. and BOONCHARERN, P. 1999a. Pasture grass and legume
evaluation on seasonally waterlogged and seasonally dry soils in north-east Thailand.
Tropical Grasslands, 33: 65 - 74.

HARE, M.D., BOONCHARERN, P., TATSAPONG, P., WONGPICHET, K., KAEWKUNYA, C. and
THUMMASAENG, K. 1999b. Performance of para grass (Brachiaria mutica) and Ubon
paspalum (Paspalum atratum) on seasonally wet soils in Thailand. Tropical Grasslands,
33:75-81.

HARE, M.D., WONGPICHET, K., TATSAPONG, P., NARKSOMBAT, S. and SAENGKHAM, M. 1999c.
Method of seed harvest, closing date and height of closing cut affect seed yield and seed

yield components in Paspalum atratum in Thailand. Tropical Grasslands, 33: 82 - 90.

PENTUNANUISELITzANT] 2548 neseusdnd nanlAdnd naznsaainemsuazannsnl ui 277 - 297



295

HARE, M.D., SURIYAJANTRATONG, W., TATSAPONG, P., KAEWKUNYA, C., WONGPICHET, K.
and THUMMASAENG, K. 1999d. Effect of nitrogen on production of Paspalum atratum on
seasonally wet soils in north-east Thailand. Tropical Grasslands, 33: 207 - 213.

HARE, M.D., KAEWKUNYA, C., TATSAPONG, P., WONGPICHET, K., THUMMASAENG, K. and
SURIYAJANTRATONG, W. 2001. Method and time of establishing Paspalum atratum seed
crops in Thailand. Tropical Grasslands, 35: 19 - 25.

HUMPHREYS, L.R. and RIVEROS, F. 1986. Tropical Pasture Seed Production. 3rd Edn. FAO Plant
Production and Protection Paper, 8. FAO, Rome.

IBRAHIM, LANTING, E., KHEMSAWAT, C., WONG, C.C., PHIMPHACHANHVONGSOD, V., GUODAO, L.,
BINH, L.H. and HORNE, P.M. 1997. Forage grasses and legumes with broad adaptation for
Southeast Asia. Proceedings of the XVIII International Grassland Congress, Winnipeg,
1997. Session 1, pp. 51 - 52.

ISHII, Y., SUNUSI, A.A. and ITO, K. 1999. Effect of amount and interval of chemical fertilizer
application on the nitrogen absorption and nitrate-nitrogen content in tillers of napiergrass
(Pennisetum purpureum Schumach). Grassland Science, 45: 26 - 34.

KALMBACHER, R.S., MARTIN, F.G. and KRETSCHMER, A.E. Jr. 1995. Effect of rest period length prior
to atra paspalum seed harvest. Soil and Crop Science Society of Florida Proceedings, 54:
1-5.

KALMBACHER, R.S., MULLAHEY, J.J., MARTIN, F.G. and KRETSCHMER, A.E. Jr. 1997. Effect of
clipping on yield and nutritive value of “Suerte” Paspalum atratum. Agronomy Journal, 89:
476 - 481.

KALMBACHER, R.S., BROWN, W.F., CoLVIN, D.L., DUNAVIN, L.S., KRETSCHMER, A.E.  Jr, MARTIN,
F.G., MULLAHEY, J. J. and RECHCIGL, J. E. 1997d. "Suerte" atra paspalum. Its management
and utilization. Circular S-397. University of Florida Agricultural Experimental Station.

KALMBACHER, R.S., RECHCIGL, J.E., MARTIN, F.G. and KRETSCHMER, A.E. Jr. 1998. Effect of
dolomite and sowing rate on plant density, yield and nutritive value of Paspalum atratum.
Tropical Grasslands, 32: 89 - 95.

KALMBACHER, R.S. and MARTIN, F.G. 1999. Effect of N rate and time of application on atra

paspalum. Tropical Grasslands, 33: 214 - 221.

PENTUNANUISELITzANT] 2548 neseusdnd nanlAdnd naznsaainemsuazannsnl ui 277 - 297



296

KRETSCHMER, A.E. Jr, KALMBACHER, R.S. and WILSON, T.C. 1994 Preliminary evaluation of
Paspalum atratum Swallen (afra paspalum): a high quality seed producing perennial
forage grass for Florida. Soil and Crop Science Society of Florida Proceedings, 53: 22 -
25.

LOCH, D.S., AVILES, L.R. and HARVEY, G.L. 1999. Crop management: Grasses. In: Loch, D.S.
and Ferguson, J.E. (eds) Forage Seed Production Volume 2: Tropical and Subtropical
Species. CAB International, UK. pp. 159 - 176.

MINSON, D.J. 1990. Forage in Ruminant Nutrition. Academic Press, San Diego, California, USA.
pp. 178-190.

PHAIKAEW, C. 1997. Current status and prospects for tropical forage seed production in
Southeast Asia: Experiences and recommendations from Thailand. In: Stur, W.W. (ed.)
Feed Resources for Smallholder Livestock Production in Southeast Asia. Proceedings of a
regional meeting held in Vientiane, Lao PDR,16-20 January 1996. CIAT Working
Document No. 156. Los Banos, Philippines. pp. 57 - 63.

PHAIKAEW, C., MANIDOOL, C. and DEVAHUTI, P. 1993. Ruzi grass (Brachiaria ruziziensis) seed
production in Northeast Thailand. Proceedings of the XVII International Grassland
Congress, Lincoln, New Zealand, 1993. pp. 1766 - 1767.

PHAIKAEW, C. and PHOLSEN, P. 1993. Ruzi grass (Brachiaria ruziziensis) seed production and
research in Thailand. In: Chen, C.P. and Satjipanon, C. (eds) Strategies for suitable
forage-based livestock production in Southeast Asia. Proceedings of the third meeting of
the Regional Working Group on Grazing and Feed Resource of Southeast Asia.
Department of Livestock Development, Thailand. pp. 165 - 173.

PHAIKAEW, C., PHOLSEN, P. and CHINOSANG, W. 1995. Effect of harvesting methods on seed yield
and quality of purple guinea grass (Panicum maximum) produced by small farmers in
Khon Kaen. Proceedings of the 14 th Annual Livestock Conference. Department of
Livestock Development, Thailand. pp. 14 - 22.

PHAIKAEW, C., GOUDAO, L., ABDULLAH, A., TUHULELE, M., MAGBOO, E., BoUAHOM, B. and STUR, W.
1997. Tropical forage seed production in Southeast Asia: Current status and prospects.
Proceedings of the XVIII International Grassland Congress, Saskatoon, Canada, 1997.

Session 28, pp.7 - 8.

PENTUNANUISELITzANT] 2548 neseusdnd nanlAdnd naznsaainemsuazannsnl ui 277 - 297



297

PHAIKAEW, C. and HARE, M.D. 1998. Thailand experience with forage seed supply systems. In:
Horne, P.M., Phaikaew, C. and Stur, W.W. (eds) Forage Seed Supply Systems.
Proceedings of a Workshop held at Khon Kaen, Thailand on 31 October and 1 November
1996. CIAT Working Document No. 175. Los Banos, Philippines. pp.7 - 14.

PHAIKAEW, C., PHOLSEN, P., TUDSRI, S., TSUZUKI, E., NUMAGUCHI, H. and ISHII, Y. 2001a.
Maximising seed yield and seed quality of Paspalum atratum through choice of harvest
method. Tropical Grasslands, 35: 11 - 18.

PHAIKAEW, C., KHEMSAWAT, C., TUDSRI, S., ISHII, Y., NUMAGUCHI, H. and TSUZUKI, E. 2001b.
Effect of plant spacing and sowing time on seed yield and seed quality of Paspalum atratum
in Thailand. Tropical Grasslands, 35: 129 - 138.

STUR, W.W., HOPKINSON, J.M. and CHEN, C.P. 1996. Regional experience with Brachiaria: Asia,
the South Pacific, and Australia. In: Miles, J.W., Maass, B.L. and Valle, C.B. do (eds)

Brachiaria: Biology, Agronomy, and Improvement. CIAT, Colombia. pp. 258 - 271.

PENTUNANUISELITzANT] 2548 neseusdnd nanlAdnd naznsaainemsuazannsnl ui 277 - 297



