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ABSTRACT: The aim of this research was to compare yields, forage characteristics, sweetness, and nutritive values
of Sweet grass and Napier Pak Chong 1 at 30, 45 and 60 days of cutting ages. The experiment was designed as a 2 x
3 factorial in completely randomized design (CRD). The treatments were performed to contain a combination of
two varieties (Napier Pak Chong 1 and Sweet grass) at three stages of maturity (30, 45 and 60 days). There were 6
treatments with 3 replications in Phetchaburi soil series. The results showed that yield of Napier Pak Chong 1
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(124.86+55.86 kg Dry matter/Rai) were not significantly different compared to that of Sweet grass (158.69+56.05 kg
Dry matter/Rai). Tiller height of Napier Pak Chong 1 (144.30+26.86 cm) was higher than Sweet grass (80.96+8.62 cm).
However, Sweet grass had higher in tiller diameters, tiller number and leaf/stem ratio (1.90+0.36 cm, 12.66+3.34 and
6.97+4.01, respectively) than Napier Pak Chong 1 (1.39+0.13 cm, 5.33+0.99 and 4.21+3.27, respectively) (P<0.05).
Napier Pak Chong 1 was not significantly different compared to Sweet grass (5.24+0.54 and 5.03+0.77 ©Brix,
respectively) in term of sweetness (P>0.05). The results showed that nutritive values (crude protein: CP) of Sweet
grass (9.23+1.00%) was significantly higher than Napier Pak Chong 1 (7.03+0.45%) (P<0.05). Sweet grass at 30 and 45
days of cutting ages had the highest CP (9.83+0.31 and 9.76+0.48%, respectively). The levels of Neutral Detergent
Fiber and Acid Detergent Fiber were in the ranges that suitable for using as animal feed. Therefore, Sweet grass at
30 and 45 days of cutting ages were suitable for using as a forage crops for animals due to their high CP contents.
Keywords: sweet grass; yields; forage characteristics; sweetness; nutritive values
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Table 1 Yields, forage characteristics and sweet content of Napier Pak Chong 1 and Sweet grass at different cutting ages

Yields (kg/Rai) Tiller Height Tiller Diameter Tiller Number  Leaf/Stem Ratio Sweetness
(cm) (cm)
Varieties Napier Pak Chong 1 124.86+55.86 144.30+26.86° 1.39+0.13° 5.33+0.99" 4.21+3.27° 5.24+0.54
Sweet grass 158.69+56.05 80.96+8.62" 1.90+0.36° 12.66+3.34° 6.97+4.01° 5.03+0.77
F (V) 4.03™ 377.68" 82.94" 100.61" 7.70° 0.60™
Cutting ages (days) 30 90.23+35.23° 91.08+22.84° 1.36+0.13" 10.81+5.70° 9.61+3.45° 5.58+0.45
45 138.19£49.80°  118.70+38.78" 1.75+0.37° 9.17+4.40° 4.52+2.39" 5.18+0.72
60 196.90+21.87°  128.11+44.39° 1.84+0.40° 7.00+2.68" 2.64+0.94° 4.65+0.46
F () 13.417 46.48" 27.24" 9.117 17.62" 3.88™
Varieties x Cutting ages (days)
Napier Pak Chong 1 30 67.68+24.40 110.91+9.94° 1.2620.09° 5.64+0.49" 8.01+3.11 5.77+0.64
45 119.62+19.90 153.62+8.16" 1.43+0.03" 5.67+1.53° 2.64+0.69 5.09+0.10
60 187.27+26.55 168.39+6.94° 1.49+0.11° 4.67+0.58" 1.99+0.06 4.88+0.32
Sweet grass 30 112.78+31.36 71.26+5.14° 1.46+0.02" 15.97+0.92° 11.21+3.51 5.40+1.10
45 156.75+69.07 83.79+6.02° 2.07+0.18° 12.67+3.06" 6.41+1.77 5.27+1.12
60 206.53+14.56 87.83+3.27° 2.18+0.17° 9.33+1.15° 3.28+0.98 4.42+0.52
F(VxQ) 0.21™ 14.12"7 7.517 5.05° 0.57™ 0.48™
SEM 10.316 2.000 0.034 0.447 0.608 0.169

ab.¢demeans in the same column followed by different letters differ significantly: (*) P<0.05; (**) P<0.01; ns: not significantly different (P>0.05),

SEM: Standard error of mean, V: varieties, C: cutting ages
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Table 2 Nutritive values of Napier Pak Chong 1 and Sweet grass at different cutting ages
% DM % CP % Fat % Ash % CF % NDF % ADF % ADL
Varieties Napier Pak Chong 1 14.82+1.34  7.03+0.45" 1.8740.70  12.73+1.65° 28.61+0.40° 63.25+2.65° 3549+1.77°  14.65+3.75
Sweet grass 14.80+1.72  9.23x1.00°  1.49+0.86  14.86+1.14° 28.13x0.85° 58.95+3.31° 31.02+1.86°  16.46+5.04
F (V) 0.00™ 74.99” 2.16™ 12.05" 6.07" 4136 34.22" 3.98™
Cutting ages (days) 30 14.28+1.14  855+1.46°  2.26+0.71°  12.84+1.39  27.75+0.82° 58.87+254° 32.09+2.80  12.32+2.03°
a5 14.82+0.79  843x152°  1.77+0.56° 13.79+1.78  28.63x0.39° 59.73+326°  33.07+3.06 13.42+178°
60 1533+2.24  7.41x0.96° 1.01+058°  14.77+1.79  28.74+0.31° 64.69+2.15°  34.62+2.73  20.93+2.47°
F (O 0.60™ 797 757" 3.30™ 10.36" 29.45" 3.70™ 35.75"
Varieties x Cutting ages (days)
Napier Pak Chong 1 30 14.64+0.23  7.27+0.62°  2.10+1.06 11.77+1.13  28.40+0.35°  61.00+0.17 33.91+1.58 11.81+2.63
45 14.73+0.91  7.09+0.43°  2.04+0.67  12.47+1.40  28.71+0.43° 62.20+139  3560+1.53  13.08+0.47
60 15.08+2.49  6.72+0.11°  1.49+0.27  13.96+1.98  28.72+0.48° 66.54+0.76  36.97+0.78  19.07+2.02
Sweet grass 30 13.92+1.68  9.83+0.31° 2.43+0.22 13.90+0.37  27.10+0.55°  56.74+1.59 30.27+2.69 12.84+1.62
45 14.91+0.84  9.76+0.48°  1.49+0.3¢  15.11+0.85  2855+0.42° 57274252  30.53+1.31  13.75+2.71
60 15.58+2.48  8.11+0.93" 0.54+0.29 1557+1.45  28.75+0.02°  62.84+0.81 32.26+1.18 22.78+0.94
F(VxQO 0.22™ 2.57 2.03™ 0.24"™ 4.50" 0.28"™ 0.32" 1.13™
SEM 0.482 0.156 0.162 0.375 0.119 0.409 0.468 0.554

#b.¢ means in the same column followed by different letters differ significantly: (*) P<0.05; (**) P<0.01; ns: not significantly different (P>0.05),
DM: Dry Matter, CP: Crude Protein, CF: Crude Fiber, NDF: Neutral Detergent Fiber, ADF: Acid Detergent Fiber, ADL: Acid Detergent Lignin,

SEM: Standard error of mean, V: varieties, C: cutting ages



KHON KAEN AGRICULTURE JOURNAL 49 (5): 1092-1102 (2021)./doi:10.14456/kaj.2021.97. 1099

a. Tiller Height d. Crude Protein
1= 0
S Napier Pak Chong 1 T
8- -7 o Sweet Grass
o o~ - - _\_\_\‘i
¢ ‘f"_f_g—!—ﬂ £ ¢ ~—--——- - - ®
g Sweet Grass © Napier Pak Chong 1
o | o
30days 45days 60days 30days 45days 60days
Cutting ages Cutting ages
b. Tiller Diameter e. Crude Fiber
3 s
Sweet Grass o | Napier Pak Chong 1

e
Sweet Grass

cm

2.0
‘\
Yo
20 3

Napier Pak Chong 1

1.0
10

o | o
o 1}
30days 45days 60days 30days 45days 60days
Cutting ages Cutting ages
C. Tiller Number

20

Sweet Grass

15

no.
10

Napier Pak Chong 1

30days 45days 60days
Cutting ages

Figure 1 Interaction plot for grass types x cutting ages of Napier Pak Chong 1 and Sweet grass at 30, 45 and 60
days of cutting ages on (a) tiller height (cm), (b) tiller diameter (cm), (c) tiller number, (d) crude protein

(%) and (e) crude fiber (%).

PRRETY]

NnransAnYNaRaAT MW umdadedtindes 1 Iandmimiinuic 124.86255.86 nn./ls uwansafu
oehslaifioddymeada (P>0.05) fumgnuillinanantmdnurs 158.69+56.05 nn./l3 waasliifiuimghemsdn i
2 wlialnananliunnsatu uasnudmghensdaniva 2 siaesinendmiminuigdudoagnsdaiiuanntu Tnefleng
38R 30, 45 way 60 Tu IHanaRVTINWRS (90.23+35.23, 138.19+449.80 uag 196.90+21.87 nn./ls audnsy) feusiayls
wanAnlsgavhifumsugnusmnlasmsliteansenuvesinemes uasas (2561) Aldkandniimdnuia 277.02 an./l3

Menansein 28 1w wiluanmmslalddennuanisnaaesil wuin vghvuiduwaliundlunishinandauminui eswin

= o w

Tinandnganimaiulesuindes 1 egnslailidoddgmeadn (P>0.05) uaziiAdnvusmeivamsdnding Nnuzause

AsluiweIMdn I

LlIE)‘W?]’]im’laﬂ‘l?}muVl’NW‘U’e]’M"liﬁ@’J WU?’MEU’]LUL%JEJ?U"IF]‘UEN 1 ummmmwua 144.30+26.86 %¥4. ﬁ\‘iﬂ’J’Miﬁ"l

@

M’JWU%Q&J@T]JJ?N 80.96+8.62 %l. LL(ﬂﬂG]"IQﬂUE]EJ’NiJUEJﬁ’mEUVINﬁﬂ@ (P<0.05) F"I’JWMﬁQGIBMNQ?JBQMEUWWNUVIVLﬂﬁ]’]ﬂﬂ'ﬁﬁ Y

IS

ATNALABINUNWITHVDT TNTNIY LazAg (2561) ‘V]i’]UQWUﬂQWNQQ%@QW@Wﬁ?WU%@WQﬂ’ﬁﬁlﬂ 28, 42, 56 uwag 70 U 4iAn



U s 49 atiufl 5: 1092-1102 (2564)./doi:10.14456/kaj.2021.97. 1100

Winilu 84.25, 99.25, 120.87 uay 132.22 gy, audiy fawsinaminuaziianugeieniaiignimegiulesuindas 1 ud
e vnudvunvemiainandurugudna Iutuvdesiedy uavdadiuvedludediau (1.90£0.36 ., 12.66+3.34

1Y '

waz 6.97+4.01 muainu) 11NN Lulesuingas 1 (1.39+0.13 @u., 5.33+0.99 wag 4.21+3.27 AUAI6U) wans1iU
pgaildddmneadn (P<0.05) Sulunalinandmiminuiwemei 2 vialdwansnaiu Mednemiuasdauifu
dmsudninnnimgidesindes 1 deswniidndmvedusedduninnii dewSsudisusuemAdoves dnsned uas
ARlE (2561) wudmdbmmﬁmqmiﬁm 28, 42, 56 way 70 Tu TvunaLdusuAugna1ady 1.37, 1.40, 1.86 uay 2.26 94,

muay duvulesuintes 1 anTenues Yseian wavaue (2560) vl wulesuintes 1 Ne1gn1sen 45 Ju &

v
av A

yumdushugudnatsdidiu 1,52 vy, Sedianlndifsaiunuidet (143003 wu)
INNTNUBNTNATINTENT 19T AN 1AL 01gN1TFAN VI N YL ANFIRNBNYD YUIATDINUDTAAINLH UK Y
Augnans S1urumiesiodu CP wag CF (Figure 1) asnsananléin vavnuiivuinvesmieTnainidusinuaudnansitlg)
N1 wagdwuleseuinnnImgulesiinges 1 ynYre1gnisdn wagluvasiiediungudesuintes 1 nduiaig
geriaviagenimamInunnYeegNIsaLuiY ﬁqLﬁuLquaﬁWUdﬂNamﬁmGiaii'ﬁuawzﬁmmw,l,awzﬁ%uL?J‘&J%‘Umsﬁ'aa 1

wansnariuegalsifiduddgmneadian P>0.05 (Table 1) Wiofiasan CP wudwewmnuden CP asndmaudusuinges 1

aa

NNYIDIYNNTAR Tuvniedien CF %awﬁwﬁ%aawﬁm nuAuuAnARiueglifidudAynvadifnenanisin 45 uag 60 Ju
Imﬂﬁmqmiﬁm 30 Ju gl wudl CF sndmgudesuintes 1 wansatueesfitedfynieadan P<0.05 (Table 2) v
Timgvmuivgnlugaiumesyiidneamlunsiluldiduivemnsdiflenisuiisuiungiudesuntes 1

uafmﬂ‘ﬁyé’fnwquﬂ15Lﬁmﬁm%waﬁammdwwﬁwﬁwLLazmqmic?fmmané’ﬂwmzﬁwuauwﬂaﬁiaﬁu Ao v nuileny
n3sa 30 Yu fdnunderedugegn (15.97 missosiu) (P<0.05) gandmamuilengnsdn 45 uaz60 Tu drumghiudes
Uinges 1 Twaumissiosiumgn wazlinuanauansineseninee1gnisin (P>0.05) Liesn vigmudunguudesuasy
(Dwarf Napier) (Mapato and Wanapat, 2018) 3sfin1sunnnefifniiugiudesiindes 1 drunsiisuiundodesuanas
Lﬁamjwmmmqmﬂ%u dlesangvmuflvunevesdduiiiintu wldinnisugsansemsiiu mieuisdnlneamevde
Afivuadn wiadulalivu ldsunsduameiuasfinfauianely @dd, 2547) sgndlsfinnu udsuumiesed
yomgvuiisuaiteosniunaaesiidnislale Ae 28.56-43.04 wissedu flengnsda 28-56 Tu (Fnswes wozans,
2561) wsinsAnwasil ndunuimgmuiivnavesddunasdndinlusiodduiigainimgmiulununeassisna ot
Wiuladn

e vuiidndnludedifunnnimaiudesiintes 1 (P<0.05) Inevghiiorgnisdin 30 fu fdaduvesluded
Fusnniiga (P<0.05) uansimigiengnisda 30 3u luteiifimaifinsuauezuavesunguniian vasiinuideves
WS way 1E1 (2560) WUl nEvuionsnsda 45 uay 60 Yu Tdndrluseddiu widu 1.4 f 1.6 sindinmavaass
Tundadl 1ieann gamgianimuandoslunismaaosnisddoud 19 (29.40-36.60 °C) Insgumgdisiinariliiinig
Fuasiginastios Nudinsasyludiuvedlunninnitaisu nisbadvesadutesisihlniesddnduludeasuuin (inen
WAy WITE, 2556)

PNKANITANBIAUNIIUNUIIAMNMIUTDIM LT BTUINT0S 1 (5.24+0.54 03AUTNG) wanaenueg 19l
Soddyneadia (P>0.05) Auva i (5.03+0.77 aarnu3nd) fiugnlugefiudaiamesys wanslifuimajmlalss
anumuanluni g udesinges 1 sntadlengnits 2 szjﬁﬂﬁmqmséfmLﬁumﬂﬁuﬁlﬂﬁﬁﬂﬁmmmwueuawiajﬂ
Wasuudasly sedunrumuvemgis 2 vilaliunnsiety Sdmwasensiuldvesdnituualiuliunnsety

WalTeuiisunuamamialasue wudn vefmuillsiunervgandmgiudesuindes 1 uansnsiuegied

Wod1Ayn19aif (P<0.05) Tnewudnugminuilusiuneu 9.23+1.00% TuvazAing wudesuintes 1 dlUshuneu

q

7.03+0.45% nej1muiiongnisda 30 wa 45 Yu flusAuneugsiian (9.83£0.31 uay 9.76+0.48% awd1du) luvassd

q



KHON KAEN AGRICULTURE JOURNAL 49 (5): 1092-1102 (2021)./doi:10.14456/kaj.2021.97. 1101

el muiiongnisia 60 Tu fUsAumeIy 8.11:0.93% drumndiudesiintes 1 felusiuneusiign uaglinuaiy
uAnFNssEMIseNgNTdn (P>0.05) ilesann Tsivlufivesdniazazauoglulnsianzusuly (Leaf blade) luuSanmi
gandradiu 2-3 win (adausd, 2547) vl vl siidadnlusedfugsdsdilusfuganimegiudofintes 1 uaziile
mﬁwﬁmqmm%u suiulusivlunghavanas weiliiesmnmaifiudadiuessduanndu @8k, 2547) donndestu el
(2557) fiefunein nszvumnasyAvlavemg o sdn i sasuidaslvazaunifusad fahlugnisiieonsvesans
TusAufoglulelananafuveswadiiv uandiifiuinlunivesiadefulsiuney msdentgnuavuiiengnisda 30

waz 45 Tu FaeglviAlusiuveuaaian aenndesiunuideves Zailan et al. (2016) vinmsuanvigjiulesuase TUseine

|

wialdy Wisuifisueignisdail 4, 6 uaz 8 dUni wudmguudesuaseiiongnisdamazdalusiugaiian Taofiainiu
20.2, 15.6 waz 11.9% auddu unnsstuegefituddymeadnf P<0.05 wonniidamuine CP Yo Lulesuin
gos 1 ldanauidelundaiifenlndifosiunmidoves sasnid uasan (2558) seaue CP vpmgudesuindos 1 1
819N1560 30, 45 uaz 60 Tu laA1 CP agluyae 7.01-10.49% waraINTIBNUTYBY Mapato and Wanapat (2018) 5184131
v vuiengnsdin 40 Fu fien CP 15.1% Faidunnninanuidei] an NDF ﬁ”léfa]Wﬂﬂ1§mmaaﬁﬁﬁﬁwagismjwa 56.74+1.59
59 66.50:£0.76% waw ADF fleagjsswing 30.53+1.31 fv 36.970.78% Feaglutrsfimnzansanisunlulilunsidiosdng

Tng NDF siasliigendn 70% (151 wagaaes, 2533) wag NDF uag ADF goslasngt 26 waz 21% muadu (NRC, 1988)

G

Tuannnsugnuelaelidlddevugnunesys wud nghvinuiidadiuluseddugeandmaudesuinges 1 us
neIUIANNgwene {Fole NDF way ADF shndmgudestndes 1 daunandmimidnui arumu luty wes e
To ADL laiunnsinedy nefwnuiiongnissa 30 Ju fswiumisdedugegauazidels CF san vavuilengmssn 30 uas
45 u flUsiugean wazvdvuiiongnsda 45 way 60 Yu Suunevemeaonduinugusnansgean fadu e
919M198n 30 waz 45 Fu fanunzaudenisiwldiFesdniinniian esan Ikananiia fdwuumisdesu wasilusiu

GR

AUBUAN
YavoUANAMEERIAEnsLazAlulagnIsinyAs ININeIdefaling INenvREITAEUWNALNYIYS dmSUnIs

atvayunu wameaesigemisdniuagviesliinsiensideluasall

LONE581989

nsuUAdnd. 2563. Yeyainunins/Uadnd. uwnasdeya: http:/ict.dld.go.th/webnew/index.php/th/service-ict/report/247-
report-thailand-livestock. fudle 5 wweu 2563,

NIUWAUAT AU, 2557, AnvmzuaranvRvesyadudad slutssinalng gadunssys. unastoya:
http://0ss101.ldd.go.th/thaisoils_museum/pf desc/pf desc_all/Pb.htm. fuidle 2 NEBAIRN 2563.

nudAdsing 1daassds, 55%e mennd war suasal Wanes. 2562. szAunsAang it msdnideUsinunandnuay
asrUszneumaailugiggruImenang Tueenideanievessemealny. wiwnuns. 47@UuUTLAY 2): 385-390.

InINGY V1UAY, DI1IR %’um%ﬁsxaqa, WNAF AN, WYTAN AN, ey MaY, afiyyn yame wazaiafo aqmisaﬂmﬁ%.
2561. YIVWIAINTANADANBULNITATYLAUIN KAKER wavAMAIMIINTULYRIMA Pennisetum purpureum

cv. Mahasarakham agldszuusausemulugasgguuni. ununwas. d6@buiiay 1): 158-164.



U s 49 atiufl 5: 1092-1102 (2564)./doi:10.14456/kaj.2021.97. 1102

W5 1Yl wag st A5uwaIl. 2560. e (Pennisetum purpureum cv. Mahasarakham) vigfavnadentval
dmsudaiifsados. msanslauy. 34: 57-63,

Bansml fuse, Bviswa whlnma wazngama auund. 2558, SvSwavesorgdniiuifsmaudeintes 1 dessAuszney
mandl Anuansatunstesld ndanuildusslendld warnisvanddesuiadmuainnssimeninvedeile.
WNULNEAT. 43: 565-572.

U2T AN, ASNT nauay, Asanwal Audloswy, uanud AT Fuda uin Toyey1, Segns Junsuny wavivTIng vued
Ty, 2562. mata3aAule nandn wazanamslavugnsvesgudes 3 amewugfivgnluaniwiiugnis. wiu
WNwH3. 47RUUNLAY 2): 187-194.

Uselinn 5350w, 15500Ti91 WANINT Uasfiniuns Wnueesl. 2560. Favinaamssinvemgudesannausodnuniens
Wiyiulanandn waresdUszneumanaiiioluemsdninssnsiion. Jymiiay awdndammans aue
wialulad URINPISUUIIAITAN, UIAITAI.

st st wa aaet 29510703, 2553, wadansliemisiaielauy. aadvdaiaans AuvinuasAEns
UM INGIAYVDULAY, VDUBNU.

Inen gunanad uaz wsde 4938, 2556. SnswavesanugdunsindifisonandnuaznuamislavurvemgAuiiag
meldnsliiwausemu. nsansinermaniuavmalulad uniiverduamansena. 33: 249-259,

adunt Tines. 2547. e nsdndlundou. dUnRRNNTINGNGUNYATAIERS, NTHNNCI.

weola y3uen. 2557 auamiivensdniuaznsliusglow. avdvunalulaBnisinuasuazdswanden Aagingieans
war@Aaudmans unINeaemAluladsTLIRadANY, UATIIVELN.

AOAC. 1990. Official Methods of Analysis. 15th Edition. Association of Official Analysis Chemists. Arlington, VA.

Mapato, C. and M. Wanapat. 2018. Comparison of silage and hay of dwarf Napier grass (Pennisetum purpureum) fed
to Thai native beef bulls. Tropical Animal Health and Production. 50: 1473-1477.

National Research Council. 1988. Nutrient requirements of dairy cattle. 6" Edition. National Academy Press,
Washington, D.C.

R Core Team. 2020. R: A language and environment for statistical computing. R Foundation for Statistical Computing.
Available: https://www.R-project.org/. Accessed Dec.14, 2020.

Van Soest, P. J.,, J. B. Robertson, and B. A. Lewis. 1991. Methods of dietary fiber, neutral detergent fiber and non-
starch polysaccharides in relation of animal nutrition. Journal of Dairy Science. 74: 3583-3597.

Wangchuk, K., K. Rai, H. Nirola, C. Dendup, and D. Mongar. 2015. Forage growth, yield and quality responses of Napier
hybrid grass cultivars to three cutting intervals in the Himalayan foothills. Tropical Grasslands-Forrajes
Tropicales. 3: 142-150.

Zailan, M.Z., H. Yaakub, and S. Jusoh. 2016. Yield and nutritive value of four Napier (Pennisetum purpureum) cultivars

at different harvesting ages. Agriculture and Biology Journal of North America. 7: 213-219.



