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Potential Production of Four Tropical Pasture Grass Species of Nitrogen Fertilizer

after Defoliations
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Abstract

Nitrogen fertilizer as urea (46 —0-0) at rate of
78.12 kg/ha was applied to a newly established sward
of Panicum maximum, P. maximum cv. Hamil,
Pennisetum purpureum and Brachiaria ruziziensis
grown in Bangkok clayey soil, prior to commencement
and after defoliations (4 week interval). The experiment
was run from 28 September 1990 to 18 January 1991,
with 4 harvests. The maximum cumulative dry matter

production was 9,630 kg/ha from P. maximum cv.
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Hamil, followed by P. purpureum (9,243), P. maximum
(8,695) and B. riziziensis (7,462); with of leaf : stem :
inflorescence ratios of 1 : 0.62 : 0.2, 1 : 0.46 : 0,
1 :0.45 : 0.06 and 1 : 0.69 : 0, respectively. The
maximum crude protien content 9.77% for P. purpureum
and 9.79% for B. ruziziensis. The average protein
production per harvest was 185.13 kg/ha for P. purpureum,
176.10 for P. maximum cv. Hamil, 148.85 for P.
maximum and 108.99 kg/ha for B. reziziensis. Dead
tillers were recorded in the first week after harvest, with
rapid growth of newly emerged tillers in the second
and third weeks. There was a diverse relationship
between plant height and plant tiller within each species

and among harvests..

Keywords : Panicum maximum, P. maximum cv.
Hamil, Pennisetum purpureum, Brachiaria

ruziziensis, nitrogen fertilizer
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Figure 1. Plant height of Panicum maximum (A) P. maximum cv. Hamil (O), Pennisetum purpureum (v) and B. ruziziensis (O) at age 7,

14, 21 and 28 days in four suoccessive harvests at 4 week interval.
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Figure 2. Tiller number of Panicum maximum (A), P. maximum cv. Hamil (O), Pennisetum purpureum (V) and B. ruziziensis (O) at age 7,

14, 21 and 28 days in four successive harvests at 4 week interval.
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Table 1. Number of dead tillers and new tillers of Panicum maximum, Panicum maximum cv. Hamil, Pennisetum purpureum and Brachiaria

ruziziensis produced at every 7 day intervals in four successive harvests.

Harvest
Species Average
Age 15t 2nd 3l'd 4th
(day) 26 Oct. 90 23 Nov. 90 21 Dec. 90 18 Jan. 91
P. maxiumum 0-7 *na "—0.8 -6 =25 —-10.6
7-14 2.7 14.5 3.0 6.2 6.6
14-21 2.5 43 4.2 7.8 4.7
21-28 1.3 1.5 2.8 3.2 2.2
New tiller 0-28 6.5 20.3 10.0 17.2 13.5
P. maxiumum cv. Hamil 0-7 na -23 -4 -17.7 -8.0
7-14 2.0 7.8 3.2 7.5 5.1
14-21 1.8 3.2 4.8 9.7 4.9
21-28 0.5 1.3 3.2 3.0 2.0
New tiller 0-28 43 12.3 11.2 20.2 12.0
Pennisetum purpureum 0-7 na 1.7 -13.2 -17.3 -10.2
7-14 2.5 13.8 2.0 6.8 6.3
14-21 1.7 5.5 6.0 8.7 5.5
21-28 1.3 1.7 3.0 3.8 2.4
New tiller 0-28 5.5 22.7 11.0 19.3 14.6
B. ruziziensis 0-7 na -17.0 -8.0 —-27.3 -14.1
7-14 7.8 8.3 6.0 6.8 7.2
14-21 2.2 7.0 6.0 9.0 6.0
21-28 2.5 3.2 3.8 3.5 3.2
New tiller 0-28 12.5 18.5 15.8 19.3 16.5
Average, dead tiller 0-28 na -2.5 -7.8 -21.8 -10.7
Average, new tiller 0-28 7.2 18.5 12.0 19.0 14.2
' na = not available, — , oy dead tiller
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Table 2. Dry weight and cumulative dry yield (kg/rai) of Panicum maximum, P. maximum cv. Hamil, Pennisetum purpureum and
Brachiaria ruziziensis in four successive harvests at 4 week interval.

Harvests
Species
1%t 2nd 3"d 4th Cumulative
26 Oct. 90 23 Nov. 90 21 Dec. 90 18 Jan. 91
Dry weight kg/rai
P. maximum (guinea)
Leaf 250 166 230 269 915
Stem 216 79 61 60 416
Flower 29 2 23 6 60
Total 494 247 314 335 1,391
P. maximum (Hamil)
Leaf 248 170 197 267 882
Stem 249 97 126 77 549
Flower 27 2 n 9 109
Total 525 269 394 354 1,540
Pennisetum purpureum
Leaf 287 168 259 297 1,011
Stem 29 46 45 85 467
Total 579 214 304 383 1,478
B. ruziziensis
Leaf 284 91 162 171 707
Stem 394 28 23 42 487
Total 678 119 185 213 1,194
L.S.D. 0.05 Leaf 113 59 63 34 -
Stem 193 30 42 18 -
Total 292 70 105 47 -

Table 3. Leaf, stem and inflorescence proportion of Panicum maximum, P. maximum cv. Hamil, Pennisetum purpureum and Brachiaria

ruziziensis in four successive harvests at 4 week interval.

Harvest
Species Average
15t an 3rd 4th
26 Oct. 90 23 Nov. 90 21 Dec. 90 18 Jan. 91

P. maximum (guinea) 1:0.86:0.11 1:0.47 : 0.01 1:0.27:0.10 1:0.22:0.02 1:0.45:0.06
P. maximum cv. Hamil 1:1:0.11 1:0.57 :0.01 1:0.64:034 1:0.29:0.03 1:0.62:0.20
Pennisetum purpureum 1:1.01:0 1:027:0 1:017:0 1:029:0 1:046:0
B. ruziziensis 1:1.39:0 1:031:0 1:0.14:0 1:025:0 1:069:0
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Table 4. Fresh weight and cumulative fresh yield of Panicum maximum, P. maximum cv. Hamil, Pennisetum purpureum and Brachiaria

ruziziensis in four successive harvests at 4 week interval.

Harvests
pecies 1St 2nd 3rd 4th Cumulative
26 Oct. 90 23 Nov. 90 21 Dec. 90 18 Jan. 91
Fressh weight (kg/rai)
P. maximum (guinea)
Leaf 1,000 1,140 852 1,576 4,568
Stem 960 556 366 795 2,676
Flower 120 8 9% 25 249
Total 2,080 1,704 1,314 2,395 7,493
P. maximum (Hamil)
' Leaf 980 1,382 830 1,716 4,908
Stem 1,400 798 800 999 3,997
Flower 140 12 260 40 452
Total 2,520 2,192 1,890 2,755 9,357
Pennisetum purpureum
Leaf 1,620 1,490 1,356 2,070 6,536
Stem 2,200 546 432 1,008 4,186
Total 3,820 2,036 1,788 3,078 10,722
B. ruziziensis
Leaf 1,280 508 644 1,228 3,680
Stem 1,720 148 138 642 2,648
Total 3,000 656 802 1,870 6,328




- < o 9
182 AMIRIITININEAT N o Muenau-tuiey 2534

o &0 =y Qr A
gatenine Wl wa. 2521 lapdanaugs 10 ou. 390
¥ - A 1 o v d € a do € A
10 adaseall levimidnsenguouided  Aulinufiada
uaziuih 10,074 7,479 5,289 nn./13 AW WL BRITINL
o % X da - o ¥ P
Vemasavugnlununanlull w.e. 2525 lapda 8 aTasaall
imiinaaiRus 3,100 2,840 uaz 1,675 nn./1s lungh
P R A € P o a wa ¢
Auddugioda tudod uss3d awsneu mamalénigud
Foewsdaiusine TIgIbuazame (2526) IIWIH
W+ WV A a o [ o =l [ =3 .l Qr
wansldfulungh ulivugiads wudouscini lapda
¥ v —~
7N 9 80-90 Tu 3% 6 A3 1omanaatlusn 3,191 3,003
uae 2,498 nn./bs awsney suludfssafuinoaiinin
v 1 vV a a e [ 4
gald 2,532 1,848 uaz 1,643 nn./13 MINNENAUARUS
a a ad =) 3 o ar
wida AudwaziwdpIeuaney
lunduasiminuie sdaduscame (2530) LAUALD
wihfdgniusnmawes 1hluss ussliiimalowsaud
L) ar v 1 v a [ o
quuanmwwmmuaaﬂm duslwd nn 9 30 T 3w
¥ [ o @ ) a a A A da € a_ A
3 o33 Tdimidnudmd 38 Aull usziulivufialioio
138, 76 WeT 51 nN./t3 aNEU TuanwARR TR
LFUNR YguszAme (2533) TWNUNSHRARGNIT I
U 9 4 v q
2 11 1,004 nn./l3 TaDunanfalugoru sa7 nn. uas
[ A v a a9 v a ‘
qEuas 197 AN Tnsmeimgiuitliusndaios 706 nn./1s
(QQHu 520 NN., usz Qquas 186 Nn.)
. X 4
ﬁﬁ]ﬁ;uuﬁfﬁmiﬁnmmﬂ'fr’ﬂsz‘[umﬁwuﬁlumum
¥ 1 dl n: a € a
gauns 1l gaulh e aiReadal daglasuazams (2531)
' Aa 9 A A
WU IR AWATA U TN WE ALY 30% U 2.u3EN
v & Y VoA e v A A A ¥
illusmnzninsweing Wadantghzdussiui 6 A%y
al) ﬂl‘ﬂl Qv > " |
anaal leumitnudy 2,085 uaz 2,010 nn./13 winiu
= « a a v X a
mumomswmmana:mummnanam%gwuﬂa 4,909
1 o Q- ) =y A
sz 4,670 nn./13 audey @mlusmwauniianuge
U A
FUYIMEIVDY 9. UBULAU YWY MSAME (2532) VAuWAen
wihfiuiinn 9 40-s50 u lquljsluua:Lﬁaﬁuqﬂqg\luﬁolu
A > ~ t
szznen 2 U lawswdasaw 1,076 nn./13 (neen 1,148
v A v Ay v a
nn. gaus s2s nn.) lusmeAndhzTliNauRaRes 1,321
nn./13 (gadu 895 nn. qausy 426 nn.)
) 99 . 99 )
luéﬁumsmuauaadaﬂn‘lu‘[mmu AWILREATAS
i W A & 1
(2532) 5'1uo'm'rmmuwLouummmauauawm;lu‘lu'[mmu

] (3

andmghinilufialousz3T WaNEaIIWAREATZLZIINN

a 4 a o ™ € P
2 U figuiidbemnidaidum fa 5,809, 4,912 Uss
4,170 nn./13 @wa1eu
nIaaIsndsunmlysaulugauvesluuazandu
Unngiluvemguisiua33dlusduganinlusemgh
finiiiufiadausz il (Table 5) Uanmlisdulusudeiu
v ¥ 3 ' v a dd a0 & '
voswguua i luann wgh ividlysduaganalugm
° ¥ " ar Q‘: ‘: L% ) [ ¢ 1A
louazsdn  lundpassiudazlildinszddsunm
Tuséulusan uanamansinlénnuasuues Trongkongsin
and Hootem (1991) lumiifivifivmdhfiulivugiaia
fieng 40 T wWuITasani lUsAueRl 11.419% 3nANN
1 a P o ¥ Qv 1
uanasvassunmlusdnlulunasandu anaaauFasIn

299lU : @u : eenvasnguascriia (Table 3) 1Hute

[
[

v ' v A o eda ¢ P
UadlWiduin  swmvemgidpsdainddszlusiinnnge
- o € a i 1 A o v A U3
folu  datreufulusaninnninluunwias dununiiu
Wowuds  mafufvadenghiiagannasrinlildasau

o A . '
maomé’fu&;a 19 Trongkongsin and Hootem (1991) wun
thdawgfiudwugisfianiany 40 u Fasmvealy : dw
aan e 1 : 242 1 051 lwpmzfimadaneny 28

v v 1
luntiduaisilifasmaesly : éu : aan 1a8p 1 :
0.62 : 0.12  ugaslWAuI M IUseemg 13 lulsBniAes

ar ° val | o v Ada € 9 a : 1
12 U vl uvesareunisz losidouNuiiuesng
39132

v

lu@n9dszinet Sotomayor-Rios ef al. (1974) &

{9

RO TR IO EICELLIC g VR gV SRR LR A TRR L
v & o ¢ ¥ A a A o A

usswiuisadadivaioudn o oila Wadaheny 30 45
o a A a % o @ Y X

uaz 60 Tuasaal A WanAMUMTNURITBIMENIZgITN
A 1 a4 a o s o a

MUY INTY wrmsnysunalysduaaaiasanandu

4 A ~ ‘C/ Qo

viu w3 BlkanAamiEnuiy 3,585 4,070 UAT 6,481

nn./13 /40 uasfienwaslus@u 11.53 9.79 ua: 7.16% N

r o Qr A
878 30 45 URZ 60 U @WRIAU TI Coward-Lord ef al.
1974) s pammemyddnluimeadeaiuiillungniiesdad
v a a ) a v da
twadaudn 10 vila unzwuceslUsARlung 3 FHAY
] (>3 -~ ) )

wananInuNIn fa OlUsAu 15.1 5.9 3.8 3.8 2.8 WA

2.29% Ty 30, 60 90 120 150 ST 180 T MWAGL

[ v a Ey- a

fawngnuiliilusdu 109 6.7 4.3 4.3 2.6 usz 1.9%

4 Q A @ 1 1 g ] Qr 1 v
Lﬁamnmqmnma i’ay]ammfummamomuﬁoﬂmqmsm



THAI AGRICULTURAL RESEARCH JOURNAL VOL.9, SEPTEMBER-DECEMBER 1991

Table 5. Crude protein in leaf, stem and inflorescence of Panicum maximum, P. maximum cv. Hamil, Pennisetum purpureum and Brachiaria

ruziziensis cut at 4 week interval.

Harvest
Species
1St 2nd 3rd 4th Average
26 Oct. 90 23 Nov. 90 21 Dec. 90 18 Jan. 91
Crude protein (%)

P. maximum (guinea)

Leaf *na 6.56 10.06 9.40 8.67

Stem na 3.71 4.70 4.59 4.33

Flower** na - - — -

Total na 5.64 8.93 8.51 7.69
P. maximum (Hamil)

Leaf na 5.90 10.93 10.28 9.02

Stem na 4.26 5.46 6.66 5.46

Flower** na - - - -

Total na 5.30 8.79 9.46 7.85
Pennisetum purpureum

Leaf na 9.40 11.81 10.38 10.53

Stem na 4.37 7.10 7.54 6.34

Total na 8.32 11.11 9.89 9.77
B. ruziziensis

Leaf na 7.76 11.81 11.81 10.46

Stem na 6.56 7.10 6.01 6.56

Total na 7.48 11.22 10.66 9.79

*
na = not-available

** Crude protein = 11.41% (Trongkongsin and Hottem (1991)
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Table 6. Protein production in leaf, stem and inflorescence of Panicum maximum, P. maximum cv. Hamil, Pennisetum purpureum and
Brachiaria ruziziensis cut at 4 week interval.

Harvest
Species
1 st 2nd 3rd 4th Average
26 Oct. 90 23 Nov. 90 21 Dec. 90 18 Jan. 91
Protein yield (kg/rai)
P. maximum (guinea)
Leaf *na 10.91 23.13 25.31 19.79
Stem na 2.92 2.88 2.717 2.86
Flower*** na 0.24 2.65 0.64 1.17
Total na 13.83 26.01 28.08 23.82
P. maximum (Hamil)
Leaf na 10.01 21.51 27.48 19.67
Stem na 4.12 6.88 5.14 5.38
Flower** na 0.27 8.07 1.04 3.13
Total na 14.40 36.46 33.66 28.18
Pennisetum purpureum
Leaf na 15.79 30.61 30.84 25.75
Stem na 1.99 3.18 6.44 3.87
Total na 17.78 33.79 37.30 29.62
B. ruziziensis
Leaf na 7.04 19.12 20.16 15.44
Stem na 1.84 1.62 2.53 2.00
Total na 8.88 20.75 22.69 17.44
* na = not-available
** Crude protein = 11.41% (Trongkongsin and Hootem, 1991).
*** assume that the inflorescense of P. maximum (guinea) has crude protein about 11.41%.
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