anudiussenhalszans s i hdaseuiudnyaenisedsinm

HANEA HAZABLMINIBINGNBINITAI 4 ¥iln

THE RELATIONSHIP BETWEEN NITROGEN USE EFFICIENCY
WITH PHYSIOLOGICAL TRAJTS; YIELD AND QUALITY OF
FOUR PASTURE GRASSES

1h3das Taya

PARICHAT BUAMOQL

-y Py s’tg ¥ 4! = 27 . = e A
Ingniinustnihgnmilvesnsanymmmdngan Bysninmmensumniiadia
= e e S50 4
NIV UNHATAITA
nazmaluladmngns
o 3 =3 ¥ L%
aoniumalulagnszsemndninammsianizia
W.€. 2562

KMITL-2019-AG-M-065-299



v v d v a A LYY A A
mmauwuﬁizmnﬂﬁzawﬁmwmﬂ%"’luiﬂ'munuanymzmamﬁ’mm

HANAA 1AYAMNINVDINGNDIMTAAD 4 HiA

THE RELATIONSHIP BETWEEN NITROGEN USE EFFICIENCY
WITH PHYSIOLOGICAL TRAITS, YIELD AND QUALITY OF

FOUR PASTURE GRASSES

113903 1ya

PARICHAT BUAMOOL

%ﬂﬂwuﬁﬁgﬂudmﬁﬁwmmsﬁmgmmﬂé’ngmﬂ‘%mﬂgﬁmmmmumﬁmﬂﬂ
MUIIFUNYAIIANS
AoznAlUlagNsINEAS
amiumalulagnIzaounauNNUNHITAIAN Iz
N.f1. 2562

KMITL-2019-AG-M-065-299



THE RELATIONSHIP BETWEEN NITROGEN USE EFFICIENCY
WITH PHYSIOLOGICAL TRAITS, YIELD AND QUALITY OF

FOUR PASTURE GRASSES

PARICHAT BUAMOOL

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
MASTER OF SCIENCE IN AGRICULTURE
FACULTY OF AGRICULTURAL TECHNOLOGY
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2019

KMITL-2019-AG-M-065-299



COPYRIGHT 2019
FACULTY OF AGRICULTURAL TECHNOLOGY

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG



Y a a J v o J J a A Y v W
JUDINUTUNUD mmauwu‘ﬁizmnﬂimwﬁmwmﬂﬂuimmuﬂuaﬂymz

NNATTING HAREAR LAYAMNINYDIN1D1TAA] 4 Fila

UNANH weIRes ya
staszdien 59604014

Saan MemaasuIiuge
AN EATNEAS

.. 2562

dd' a a J a
mm‘mﬂﬂ%nmmmuwuﬁ WE.AT. UNYT NNIUIA
YA
UNAEe

[ +| d' 9 (% a Aax 1 1
fﬂifﬂﬂfﬂﬁiJfJuh!TﬁﬁLﬁ]ui’lgﬂﬁﬂﬂlm&ﬁﬂ"lgﬁll (99191 FUA LUASITNIT) ISTINAND

a a Y a A v A v 1+
ﬂ’lﬁli]iﬂlulﬁﬂiﬁllﬁgﬂWiiWNﬁWﬂ@ﬂJ@ﬁW“ﬂﬂ’lﬁ’liﬁﬁ? Wf’]f’i)mﬁﬁ@nmﬁ]%@a’uﬁu’amaﬂﬂ
Y Y g

1 % v AR [ Aa A EU A v J 1 a
"l,uimmuummaﬂumumuagﬂuﬂ5zm/l‘ﬁmWmiM"luTmimummwﬁmwﬁﬁmgmawuﬂ

Y
[ Y 3

J = Al R a a + 1 o
JU 3@]@ﬂi$ﬁ0ﬂﬂl@0ﬂ1iﬁﬂﬂ1u 1)LW@ﬁﬂEW@ﬂﬁWﬁﬂlﬂﬂgﬂﬂﬂMlUIﬁilﬂu ADANHUSNN

de

A A a 4 a 4 a a

A35IM81 HANAA LAZAUNINUOINY10IMITTAT 4 Fila 2) tledAnu1UszdnTaIwnIs e
v a 4 [ {

TuTasou uazmsgald luTasnuvesnaionisdad 4 wiia e lasugduuuilelulasoun
J @ A = [ v J U Aa A 9) 9
HANANAY 1Ay 3) tieAnyIANUFUNNTTzrIlsz@nsamms g luTasiou nsqald

[ Y] a a [ o a
TuTasnuniuanyuzN19a35INe1 HANEA LAZATNINYDINYI01MITTAT 4 Fila 1A
Y v
HHUNIINANDIUU Randomize Complete Block Design (RCBD) 31UIU 4 41 IATINANDILLU U
4 x 3 Factorial 11n15naasinudainaaesniadsunaluladnisnaaiys aue
= o = 9 9 Y] 1 A

maluladmanyas d017wma lulagnszIounaudgunITaIanszd 5eHIuAY

= ~ o A A A D} o Y Y 1 Y a A
ﬁ]ﬁ”lﬂﬂJ 2560 DN NHHNIAY 2561 Iﬂﬂllﬂi]i]ﬂ‘ﬂ A Ao %u@'ﬂﬂlﬂ’ﬂ?ﬁﬁﬁ@i “lmm wmymuuﬁmq

]
=

wgnuiineua nagd wazvgyan1a 2 Tade B Ao gilvesieluTasou Tdun 1) luld

Y

il (ns303FA0AW) 2) laijeaiSe (46-0-0) 651 10 nn.N/15 (6.25 '15 = 1 180a15) naz 3) aile

Q U

=~ o @ 1 ¥ v W < v =R 9 ° g
uaﬂmusmcmmlm (21-0-0) #9151 10 ﬂﬂ.N/UI,i NNATINAIAA INUVUNNVBUAITIUIU 4 A33 Iﬂ&l

(3 [

fAANN 9 40 U U52nOUAY A1 SPAD chlorophyll meter reading (SCMR) mmqqﬁ’u U

) 1 % ¥ { a g v o g’J QJ
NUDABND @‘Bﬁ“ﬁu‘ﬁﬁlﬂ (leaf area index; LAID) HAZHANAAUIHUNTA D1UIU 4 AT NN ) 40 Y

a =

& ¥ A & & A 3 o 4 ¥ o
mﬂuuuﬂﬂammm’qmwml 80 DAL ALY YT Lﬂul3ﬁ1 48 G]f'JIlN ma@mﬁmuﬂﬂmumuﬂ

U
1 v

Y v Y 1
uedu minurelu tazihminuiesiuiarue tazdamiuilumne (specific leaf

1w a a ' v W < { @
area; SLA) Llf,wﬂ']@ﬁfﬂfﬂﬁLﬁ]ﬁi}l}t@]ﬂi@]‘lﬂ’)ﬂﬁﬁﬁ@]ﬂﬁﬁLﬂ“]JLﬁEJ’J (crop growth rate; CGR) 1104911



1I

9
v

o w "9 o ° v 2 ' A= A Y
Huihaedautas luwwaunuuazihuiua ez den lagH1uaznTINTAIND 2 WY, 1182
U o a o =) .
dui ldAmszdmlsua lulasnuluduiy Tds@unery (crude protein; CP), neutral-
detergent fiber (NDF), acid-detergent fiber ( ADF), lignin, cellulose tt8¢ hemicellulose L6 81 $
o a A 9 . . I
Aur)szansnmns e luTasou (nitrogen use efficiency; NUE) tagniga 19 lu lasiou

Y o 9 A =1 F) o a J Y L] 1 ] dy

(N-uptake) uaniioyanaaiiuiin lduihimsinsizidoyautailu 3 au aall

= 1 d' a A +| 1 (% = ) a
msneIdIu 1 onsnavesgiijeluTasiouae dnyauzneaisine) wvanaa uay

v

v a 1 [ Y4 a
AWUNIN VBIN1D1MITAAT 4 FiiA HANITNAABINUIINED1MITARAT 4 Fila TanBUTN
d359N071 waRan LazauMNIANANNUedThied Ay NNEDa (P <0.01) Taenanuildnag
Y _ A d' VoW o w ' o Jda A a A
tazya1la 2 UAunas SCMR ga A 42.2 uag 41.7 MUAIAY @IUNUFAuNFN1uazAul
1 - a % v a’J
VONLIINAT LAI (1.78 uay 1.78) CGR (19.3 uag 19.5 gmzdl) HANAALIMITNUTININUA
(1,313 uaz 1,255 nn./15) 180le NDF (74.5 uaz 74.1 %) uaz 1801 ADF (45.2 18z 44.5 %) 9
' Yy A ) ¥ 1 AW oo W aa o o Y =
NN BUazHaIyal1a 2 eg1elNsdIAYNIana dnTuanuNIuvesTlsAue
] ] { { I s A a a 1
wunmgya 14 2 Iaundegeiga 10.6 wesidud WenlSeuievdninavesgiuuumsld
1 1 o L 1 {
floTuTasnu nunmslailelulasnuluzluovvesgiEelinarinliughemnsdaitaunae
4 9 f .
SLA (427.8 cm’ g") CGR (20.7 gm’ d") Wan@anu1vinaanavua (6,500 nn./13) nanan
E 1 1 1
Wiinua (1,356 nn./15) Talsaunenu (9.3 %) wag lignin (7.64 %) ganims ldifegiunwy
vou Tudlsugamauaznssuisns ldileediiisdingnieaneada (P <0.01) wamsdnun
[ 1 Aa o v J 1 a Y o Aa o+ a2 o o w aa [ d'd
danunlgduiusszrnatanapnuriiade luidsdnyneadalugndnyas idny
msanedIui 2 dsedniamns g lulasou uazmsgaldluTasnuveana
v a 1 + A 1 @ 1
e M13dad 4 wila Tunmsmeuduesaeguvuilelulasnuiiuanaiany vansnaasany
v J a a A 1 o
WanoIsdad 4 wiia Hdszaninmms 1 lulasnu vazmigaldlulasnuuanaianu

A ' 9 a

o @ Aaa Y a == = S 0 d'
YAAYIINNTDN (P <0.01) Iﬂﬂﬁﬂ]ﬂﬂuuﬁi\l’NLLﬁzﬁilﬂﬂuuN@iJUW“mNﬂWmﬁﬂ NUE

) =
DYNUU
o g o o é

WY 32.8 1A 31.3 NN, wanaa/nNn.N Ald/mse awdny Feganimazduazyalld 2
A A 1 9 9 a1 ~ [ % 1 g’/ A
Tuvazinunasued N-uptake WUNHGIYa1 1A 2 Bargeaigammin 4.70 nn.N/15/a354 1o
nfieuieudnsnavesgiuuumsladlelulasou nudnsldileluTasnulugluuvyes
A A o 9 9 o dA A ' 14 ~
giselnaI 1MaNe s deINARAY NUE uaz N-uptake 9013 laijogiununen Tudioy
[ ] A v o w aa =® ] L= aan [ Y 4 1
Farlaodalisdragneniada (P <0.01) wamsane liwunilgaserdunusszrig
v v 1 a A
ugnugdnuvilelulasnuaelszdninmmsldluTasau tazmsgald luTasuveangh
A a
PIMNIAAING 4 1A
= 1 ~ [ % 4 1 Aa A 9 9
MsAnEIdIun 3 anuduiusszninalss@nsainmsldlulasou msgald
v o a a v a o
TuTasnuianyazneds s N #anda taz QU INURINEI0IMIIdA T 4 wiia Tagn3ii

9 o

FoYAaNYUTNNESTINGT HAHAA HAZAMUNIN VINNTANEIAIUN | Y03y NUE 11az N-uptake



i

0 { a ke v o 1 v o &
%Wﬂﬂﬁﬁﬂ‘bﬂﬁﬁuﬁ 2 iJTJLﬂ518‘Vi‘I”Hﬂ’]HJﬁ'iJWl!‘ﬁTﬂfJﬂ'lﬁﬁ'lﬂ'lﬁﬁﬁiqu‘ﬁ (simple correlation)
a 4 1 ] ' o
HAZNITUATITHAUNITOADDYDYINNY (simple linear regression) WANISANEINYI1 NUE AU
1 v W a3 { J ] J ok ok o J o
CGR %ﬂﬂﬁaﬂﬁﬂﬁﬂlﬂﬂlﬁﬂﬁ (regrowth) ﬁ?ﬂ rogizniINng 0.66 -0.99 Glummmmazmqmﬂ

' Y ' 9 ' Y
NUE fin@u 1 nn.wanan/nn.N #ld/mase agsirlda CGR iMuAiuegizning 0.47-0.65 uay

=]

0.45-0.62 gm’ d' ldijogize uazladjouen Tudiondawla awd1au wan1sAnYINUI NUE
a aa o a ¥ o 1 1 1 sk *k @
anuduiufiFauannuadanurarantivinuie Ia1regizya19 0.927-1.00” Tagmsda

Y

' & A a g1 2 o ! a ¥ @ A X
HABZATINN NUE INNAU 1 nn.Hanaa/nn.N nld/nase azvildamananiinmiinud anuyu

=

Y
Uszaa 10 nn./l5/mase g ldilegivesilege wiseueuTuiiondama daua1 N-uptake

v

[ Y d Aa 1 o @ an 1 [l 1 *% Kk
aNuFuRuSFIUIneglted Ay neadany TUsaune1y Ua1 rogsena1g 0.70"-0.97

o ' - A A A 2 v 2 o q YA Y 9
I@ﬂﬂ’lﬁﬁﬂllﬁﬁgﬂﬁﬁw'lﬂW%iJﬂ'l N-uptake INNUYU 1 ﬂﬂ.N/llﬁ/ﬂﬁ\i ﬁ]zmclwummmmmuﬂlm

' 4
TUsAunernnudulszuim 0.77-1.52 waz 1.05-1.57 % ldijegiie uazlaijovonTution
[ =)

o o w o ' [ v o < : 1 v v JIa
Glfaﬂl‘lg’l ANy FLHW’]TJ@\?L?]EJ'JﬂHW‘]J'J’I CGR ﬂfﬁﬂﬂaﬂ@]ﬂﬁ%ﬂﬂlﬂﬂﬂ ﬁﬂ’lﬁﬂﬁllwu‘ﬁl%\‘lﬂ?ﬂ

1 A o U an o a

) %} o Y 1 1 1 Kok *k (3 1
DYWNUHYN iy‘maﬁamﬂuwawa@umuﬂumﬁm rogIcriin 0.70 -0.99 Iﬂﬁ]ﬂ1i@]mmﬁ$

v v
A A 2

@ - o Y a 4 X
ATININNYN CGR L‘Wllﬁu 1 gl‘l’l2 d1 Fﬂgﬂ’lslwwawaﬁlwueﬁu 13.74-15.61 1A% 10.62-16.28 NN./

9 9
l3m3e ladlogiio uazladlovon Tudioudamla amday aiuanyuz CGR 8199210150
o Y 7 o A o s A o a YR < e
i lihunas lumsaa@eniugiseisdaisoununanana 1a Faiezitluils: Teniae

@ [ v JA v
nlFuilgaiugnreviisdad

msda: vanemsdad TsAunern (cP) migaldlulasiou (N-uptake) Usz@niammsldluTasiou

(NUE)



v

Thesis The Relationship between Nitrogen Use Efficiency with

Physiological Traits, Yield and Quality of Four Pasture Grasses

Student Miss Parichat Buamool

Student ID 59604014

Degree Master of Science

Program Agriculture

Year 2019

Thesis Advisor Asst. Prof. Dr. Nittaya Phakamas
ABSTRACT

Appropriate and correct management of nitrogen fertilizer (rate, type and method) effects
growth and yield of pasture crops. Pasture crops may respond differently to nitrogen fertilizer,
depending on nitrogen use efficiency (NUE) of each type. The objectives of this study were 1) to
determine the effects of nitrogen fertilizer form on physiological traits, yield and quality of four
pasture grasses, 2) to evaluate nitrogen use efficiency and nitrogen uptake of four pasture grasses
receiving different forms of nitrogen fertilizer and 3) to investigate the relationships between
nitrogen use efficiency and physiological traits, yield and quality of four pasture grasses. A 4x3
factorial experiment with a randomized complete block arrangement of the treatments and four
replications was carried out at the Department of Plant Production Technology, Faculty of
Agricultural Technology, King Mongkut’s Institute of Technology Ladkrabang, during October,
2017 to May, 2018. Factor A had four pasture types (species) consisting of Purple guinea, Mombasa
guinea, Ruzi and Mulato II. Factor B had three forms of nitrogen fertilizer including 1) unfertilized
control, 2) urea (46-0-0) at the rate of 10 kg N/Rai (6.25 Rai =1 ha) and 3) ammonium sulphate at
the rate of 10 kg N/Rai applied to the crops at every time after cutting. Data were recorded for
SPAD chlorophyll meter reading (SCMR), plant height, tiller number per plant, leaf area index
(LAI) and fresh weight for four times at 40-day intervals. The samples of leaves and stems were
oven-dried at 80 °C for 48 hours, and stem dry weight, leaf dry weight and total dry weight were
measured after drying. The data were later calculated for specific leaf area and crop growth rate
during regrowth (CGR). Leaf samples and stem samples were mixed together, milled into powder

and sieved through 2 mm mesh. The powder samples were taken for determination of nitrogen



content, crude protein (CP), neutral-detergent fiber (NDF), acid-detergent fiber (ADF), lignin,
cellulose and hemicelluloses. Nitrogen use efficiency and nitrogen uptake were calculated. The data
were divided into three parts and the data for each part were analyzed statistically.

Part 1 Effect of nitrogen fertilizer forms on physiological traits, yield and quality of four
pasture grasses: The results showed that pasture grasses were significantly different (P <0.01) for
physiological traits, yield and quality parameters. Purple guinea and Mulato II had the highest
SCMR values of 42.2 and 41.7, respectively, whereas purple guinea and Mombasa guinea had
significantly higher LAT (1.78 and 1.78), CGR (19.3 and 19.5 g m” d"), total dry matter yield (1,313
and 1,255 kg/Rai), NDF (74.5 and 74.1%) and ADF (45.2 and 44.5%) than Ruzi and Mulato II, and
Mulato II also had the highest crude protein concentration of 10.6 %. When nitrogen forms were
compared, application of urea had significantly higher (P <0.01) SLA (427.8 cm’ g), CGR (20.7
g m’ d"), total fresh yield (6,500 kg/Rai), total dry matter yield (1,356 kg/rai), crude protein (9.3
%) and lignin (7.64 %) than ammonium sulphate and unfertilized control. The interactions between
grass species and nitrogen form were not significant for all parameters under study.

Part 2 Nitrogen use efficiency and nitrogen uptake of four pasture grasses in responses to
different forms of nitrogen fertilizer: The result found that pasture grasses were significantly
different (P <0.01) for nitrogen use efficiency and nitrogen uptake. Purple guinea and Mombasa
had NUE values of 32.8 and 31.3 kg yield/kg N, respectively, which were significantly higher than
Ruzi and Mulato II, whereas Mulato II had the highest N-uptake of 4.75 kg N/Rai. Nitrogen forms
were also significantly different for nitrogen uptake and nitrogen use efficiency. Application of
nitrogen fertilizer in the form of urea was significantly higher than application of nitrogen fertilizer
in the form of ammonium sulphate, and the interactions between grass species and nitrogen form
were not significant for nitrogen use efficiency and nitrogen uptake.

Part 3 The relationships between nitrogen use efficiency and physiological traits, yield
and quality of four pasture grasses: The data for physiological traits, yield and quality in the first
part and the data for nitrogen use efficiency and nitrogen uptake from the second part were used to
determine the relationships among characters by using simple correlation and simple linear
regression. Nitrogen use efficiency was significantly correlated with CGR during regrowth with r
values ranging from 0.66 t00.99 . In each cutting time, if nitrogen use efficiency increased at the
rate of 1 kg yield/kg N applied/time, CGR increased at the rates ranging from 0.47 to 0.65 and 0.45
to 0.62 g m’ d" for urea and ammonium sulphate, respectively. Nitrogen use efficiency was

significantly and positively correlated with dry matter yield with values ranging from 0.92" to
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1.007. If nitrogen use efficiency increased at the rate of 1 kg yield/kg N applied/time, dry matter
yield increased at the rates of 10 kg/Rai/time for both urea and ammonium sulphate. The correlation
between nitrogen uptake and crude protein was also positive and significant, and the correlation
coefficients ranged between 0.70" and 0.97". In each cutting time, if nitrogen uptake increased at
the rate of 1 kg N/Rai/time, crude protein increased at the rate ranging from 0.77 to 1.52 % and
1.05 to 1.57 % for urea and ammonium sulphate, respectively. Similar to crude protein, CGR during
growth had significant and positive correlation with dry matter yield with r values ranging from
0.70" t0 0.99 . If CGR increased at the rate of 1 g m’d’, dry matter yield increased at the rates
ranging from 13.74 to 15.61 and 10.62 to 16.28 kg/Rai/time for urea and ammonium sulphate,
respectively. Therefore, CGR may be used as a criterion for selection of pasture crop species and
varieties with high yield potential. The information in this study will be useful for pasture crop

breeders.

Keywords: Pasture grass, Crude protein (CP), Nitrogen uptake (N-uptake), Nitrogen use efficiency
(NUE)
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3.8.1.1.2 Msmuurmnui lumne (specific leaf area; SLA) A9 AMNUIVDN
[ = % A 1 1 = 1 dy ~ %l @ A < oA
amslmzmmmmm’aﬂ’memuuumaﬂmawuwmﬂwuﬂmwuﬂmaﬂu Wi@lfﬂuﬂﬁﬂﬂ{l

° Y
‘LIE]ﬂﬂ’Hll‘ViuTLINGUfNGlU ﬂqujmqﬂﬂqﬂq@j

Specific leaf area = —
LW
Tag LA = funly (915.99.)
LW = 1hwinuialy (nF)

a

3.8.1.1.3 MIMUIUNIOATINF3AY 1 (crop growth rate; CGR) Ao A1M

) % ?)I % 1 1 ¥ d‘Q o
“]N“]J@ﬂﬁ\?@Gl‘i1ﬂ1‘iﬁ$’c’f3J‘L!THLlﬂl,l,“rﬁi}\?ﬂl@ﬁﬁ%ﬁﬂﬂu%ﬂﬁuﬂﬂuﬁ@‘ﬂ‘L!'JEJL’J’(J1 ﬂWu'Jﬂ‘lllg]}iﬂﬂt;fﬁi

WZ—Wl]

1
Crop growth rate = — X
GA T2-T1

a8 GA = mufiau (915.3)
W1 = thwminudaiavuafiszezna T1 (N5)
w2 = hminudatiueiiszezna T2 (N5)
T1 = szoznaImssamnminuiaiauensad 1 ()

v 1 o 9 % 24
T2 = 55820a1NIAUIHUALAINIHUAATIN 2 (W)
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a J Y Y
3.8.1.2 MIUATICHHIANHUSNNAUN TN ‘]Ji%ﬂ@‘l]llﬂﬂ?ﬂ
a J
3.8.1.2.1 mﬁamiwwmﬂ?mmqﬂmmuiuﬁuﬁ%

(Z ) A

] d‘ Y = [ o o [
?Q(JJGI’J?JEJ'NW“I)"I/]llﬂ%WﬂﬂTi‘Uﬂazlﬂﬂﬂ 0.1xxx NN ‘LHT]J“VHﬂWﬁ’Jﬂ

gy v A

Y luTasnunegluinsnidu 41010309 CNS analyzer (LECO Corperation, 2016) 1011111

MUIUNT % ANVTUTUURTUTAUNEY (crude protein; CP)

a o Y 9 = .
3.8.1.2.2 M AATIEHHIANWVNTUV0I 1USAUNEI1Y (crude protein; CP)

NYAST

Yy 9 Y 1 4
% Tsauneny = anudusuved luTasnuluduiis (%) x aunames 6.25

[ I'd
519013 aulamos
9 =
Tana 5.70
UULAZHAAD AU 6.38
A [ 4 @ 4
NroIsdaiiazeida’ 6.25

A 1A a 4 v J I o o v J = 1
Nnu f;]iJ’E]'JLﬂiW&’W@'IW'IiﬁG]’J ﬂuﬂ’)ﬁ]fJLLa&’W%uW@’lW’liﬁ@]’)uﬂiiﬁfﬁN’l (hllliglql

N.f.)

a 4
3.8.1.2.3 MIIUATICVIN neutral-detergent fiber (NDF)

o A

' o g d‘ U %1 {
w1 'J'E')EJW\?W(’]ﬁ]'Iﬂﬂ'li'iJﬂam?]EJﬂIﬂﬂu'l"]ﬂVl 1 U13IUNUY clﬂﬁ 2 e
o % A @ g’; 1 o 1 %’ Y] [ a o X o Yo %1
HIBIN 3 W1TIUND 4 i]'lﬂ‘llﬂtjﬂ@')@ﬂ?ﬂlﬂﬂuﬂ 100 NIY llﬂﬂ]lﬂin'ﬂ Ft]\?‘]/]'lblﬂi]'lu’{]uc]f'lsllf]\i
@ v = 1 dy A ~ %} A A A @ 1 ) a 4
m@mﬂumiﬁﬂma’muaﬂm LURQADINYN 2 BT HIDULNUN 24 AIDYN uWhlﬂ'J!ﬂiW%WWW neutral-
I o ] Y . 1 4
detergent fiber (NDF) il unm1saudleeeluaseniidlunars seamdsenouneluwados
1 A A 2 A ] ] Y =
gnazawesnu ogluaisazat vazhdruilugele (cell wall) 9z liugndesazaie’la aa
= ' 2 = Y . . .
39N IU1 NDF 91520018 cellulose, hemicelluloses 1A lignin
° 1 a 4 o d A o o o J
NITATUIUNTIT NDF (ﬂﬁ@?tﬂi?%ﬁﬁ@?ﬁ?iﬁ@? g{umﬁmuazwmmmmiﬁm

= ]
uAsTE, Tiszyn.e)

(W1 — W2 x 100)
% NDF = W3 — % ash NDF

E4 9 f
W1 = UIMUN crucible + UIHUNAIDYN

4
W2 = UINUD crucible

Y 1
W3 =UIMUNAIDYN

! ?z’/ a 4
% ash NDF ﬁi’) % ash ﬁllﬁjmmﬂmumumimﬂums';mﬁzwm NDF
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3.8.1.2.4 MINUATIZHH acid-detergent fiber (ADF)
I 1 . ]
1{lun13¢08 NDF 990 1a8 hemicelluloses 3zaza1gad luaiswon

{3 1 { { 1 [
Adunsa auimaen luazareldun 115Au cellulose lignin 118¢ bound nitrogen

° 4 1 a 4 v J A o o
MamuIn e lo ADF (9030512101150 gudItonazwaun
v J ~ 1
psdaiuns i, luszyw.a)
(W1 — W2 x 100)

% ADF = W3 — 9 Acid insoluble ash

Y Y '
W1 = UIMUD crucible + WM UNAIDE1
Y
W2 = UINUD crucible
¥ 1
W3 = 1 IHUNAI8E19

. 2’/ a 4
% Acid insoluble ash ﬁ@ % ash 17]llﬁll1mﬂ“lllm@uﬂWﬁLWﬂuﬂWﬁ’JLﬂiW%‘WﬁW ADF

° 4 . . J a d v I o
3.8.1.2.5 MImuIu It 1y lignin (ﬂﬁﬂ’)LﬂﬁZﬁﬂTﬁﬁﬁ@’J AUy

o v = ]
NWAUIDIHITEAAIUATIIBAN, 113J§$L!W.ﬁ.)

W1-w2)

100
W3

% lignin =

9
o

] '
UINUN crucible + umum%i&mmmmu

o
o

g

1
o v

9 ]
UINUN crucible + uTHuﬂLEJ!'E)GlEJ‘HﬁQﬂWiLNW
E4

£

2

o L

3 =11M1InA20814

g

o 4 . J a < v
3.8.1.2.6 ﬂ"l'iﬂ"lulmﬂ"llﬁﬂ‘lﬂ hemicellulose (ﬂﬁﬂllﬂ’iwﬁi’ﬂﬁﬁﬁ@?

AuétTenasimue s daiunsdnn, lussym.e)

% Hemicellulose = % ADF - % NDF
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3.8.1.2.7 msmuiunudele cellulose (gipAATIZHOIMNTANT UEITY

Y o J 1
Llagwwuﬁﬂﬁ'ﬁﬁ@]?l&ﬂﬁﬁ?‘lﬂ%ﬂl lliJﬁﬁuW.ﬁ.)

W1-w2)

1
W3 00

% cellulose =

4 Y f

W1 =UIMUD crucible + U UNAIDYIY ADF
4 Y

W2 =UIMUN crucible + LIUUNNAINITOD

Y 1
W3 =UIMUNNIDYIN

a J Y
3.8.1.3 MIAIIEHIoYA
o 9 v A A a A d = a 4
MdoyadnyULNINATIING] HaWa LazAUNINADTUNNINATIE Y
aa . . A 9 ~
A5 U5IUN19EDA (Analysis of variance) uiHUN1INAa0INe azifSouiioy
] A 1 am am . Y
ANNDYTTHINNTTUIT 1A875 Duncan’s New Multiple Range Test (DMRT) Taald 1sunsu

9 < .
#3931 MSTAT-C (Bricker, 1989)

L= Y =] \J d‘ = a A
3.8.2 mstiufindeyaveamsnyaiui 2 msfnydszansammslylulasiou ms
gal¥lulasiouvesndnerns 4 siia lasuilalulasiouly
4
sUnvunuaneiy
] v =2 9
3.8.2.1 manuiuiindeya
° A a Yy A o
wanaauazdina luTasmuludunsudiuoum
a A o & a
UszansnmmsldluTasnuvesmghomsdaing 4 viia Uszneudie
a L4 a A 9 .
3.822 MyaAenlsea@nsammslalulasiau (nitrogen use

efficiency; NUE)

m3gald luTasiou (N-uptake) fruaa ldningas

=) g L5 1
N-uptake = (Hanaat1m1inute (nn./19) x U5 luTaseuluduiiy (%)/100

Uszansnumsly luTagau (nitrogen use efficiency; NUE) ﬁm’;m“lﬁ’mﬂqm (Dobermann,
2005)

NUE = wanaainwiinuia (an./19)a5ua N ala
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UYsz@NTNINNITHAANY (agronomic efficiency of applied N; AEy) f1uamlaaingas
(Dobermann, 2005)
Y { { 1 a ¥ @ 1
AE, = (maramiminuien laninuasiladle-wanaaiminuian laan

uilasit lilddleya 5 e N iild

Usednsn1miFaasse (physiological efficiency of applied N; PE,) fi117 a'lav1n qgas
(Dobermann, 2005)

a 3 v Y Ay v {q 1 a 3 v Y Ay
PE, = (naraauinuied ldanuasildijo-wanamiminuien laan

¥ o Y

ulasi'lilad]ey(lulasnuluranaatiminudsldnnulasilaie
1 a %’ o ~ [l 1
(n./19) xTuTasnuluwarndamivainudeldonulasi liladle (nn./
15)
9
dszansainnisdua? (crop recovery efficiency of applied N; REy) ﬁmam"lﬁ’inﬂqm
(Dobermann, 2005)
a ¥ @ Y Y A 14 1
RE, = (luTasinulunandmitvinudelasinudasilaile (nn./19) -
TuTasinuluwandairtminude1danudasi lidldde (nn./1s)/

1501 N Ala

3.82.3 MiIATIEHYOYa

ideyalszaniammsldlulasou nazmsgald lulasnuvesngh

A3 o

a a 4 aa
91117 4 ¥UA ‘VILﬂ‘]J‘U‘L!ﬁﬂlH’JLﬂiTS‘Hﬂ’JTNLLﬂSﬂS’JHVINﬁﬂ@I (Analysis of variance) #1134
~ 14 = ' = ' as as .
LLN‘L!ﬂ”li‘Vlﬂﬁ@Q‘VI’JNul’JLmZL‘]J%EJ‘UmU‘UﬂTLﬂﬁfJi%W’JNﬂiﬂJ’J‘ﬁ 17875 Duncan’s New Multiple

Range Test (DMRT) Tae1¥TilsunsudiZagl MSTAT-C (Bricker, 1989)

v ! LY a A
3.8.3 MyvufindoyaveamsAnIaIun 3 MsAPBIANNANTUSIZH I szaNEMN
LYY a a a v v ¢
sl lulaau Mudnyarmaa3sIne wandn tazaamMWUaHA1MITAA ) 4

=
PUA

v =2 9
3.8.3.1 MIUuUNnNULUQ

U
9 Y o

Y
msﬁﬂmmuﬁimmsﬁwauamuaﬂymzmaﬁ?imfn Nanas Lag

G
[

AUNINUBIN D 101115 TAT 4 ¥ila nn1sAnEIgIu 1 uazdoyalssdniainnis 1y
9 =2 U A a 4 o o 1
Tulasiou msgaldlulasou MnramsAnyaiui 2 1A zimaNudunEIznIN

a a v o a a v J a
Useans,mn NUanEUENNETIING Hanan LAZAUNN GIJE’N‘I’TQJ?TENWW?EWYJ 4 AUA
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3.83.2 MIAATITHYONA
Tagn15IATIEH AT N TURUT (simple correlation; r) AL AT IATIZH
ANNIDANDYDE1I41Y (simple linear regression) 3z 119Usz@NTA MM 19 luTasau miga
1% 1uTas9u AUARBAZNIETIINGT HaRAALAZAMNNVBIMYNIMTTR] 4 ¥ila Tasld

Talsunsudn5a31 MSTAT-C (Bricker, 1989)



UN 4

NaN1INeIaod

4.1 amngieIMeA
v ] ]
MR 4.1 LAAIANINBINIFANADATZBZIIATINIUNAARIAATUUgNADTUN 4 gaiaw
=1 e/ e/ g}/ d‘ A [ d' 1 1 [ =} @
2560 IUDITUAAATIN 4 ADTUN 17 WeuAAN 2561 WUNTuFIna)gniduanuinuazan
A [% = A A 2’/ 1 (% a A 1 1
ounnIulaslu@ougainy 2560 NU5uaHUIWNUMNY 521.4 Hadwas ualuyiaded
= % g’/ ==Y = =) = (% =}
wounasnnUulUTnauanatnn Taglumoungaameutaziaousunay 2560 5w
g = Aa A ') 2 & ] Aa 1 Y Y A
Ausiuaaeanuied 50 1ag 20.8 Jadwas iy sudusnninisdaeslvivagniing
a a S A = 1] A o [ A A o w < = 9 1
wIyau Tadunnouazimsdamoliuuasae iaisuidataznisnuunndoyany
' o Y A = v £ ¥ A A v & '
119197159AA59N 1 DINOUNITAANIATIN 3 WAuanrmuu19959 Tasdsurarusinly
ROUNATIAN NUATHUT LaiiuIAN 256119110 316.4 145.5 LAY 74.6 VaAUAT ATWEIAL LAz
3 3 g‘/ A:; =1 1 3 g’/ td' L= 1 dy 1 g’/ =\ =Y
naansaansan 3 ldaudansudansan 4 nuniduanlssdutazuaazasINls 1w
Y H Y Y
aoud1aun Taglusranoudansan 4 JUSuarusmNIviug 442.6 Haawas Tus19090ea

PPN IBUDUADUNANIADUNGHAIAN 2561

a

[ @ 1 o J 1 Ao & 1 1
ﬁ’lﬂiﬂ@l‘m?iﬂllclu(’]fjﬂig8$L3ﬁ’l1ﬂ’l\ﬂu1ﬂﬂa’ENWU'J'I?J(’]YJQQQH’TI]M@’IHI‘L!‘U’NGB'JQ IﬂﬂW‘U'J’]

Y H H
AOUNTAAATIN 1 HPNYUNHUAAAINTSNU ISHINIUN 17-22 UNTIAY 25611@]8%@@!1{?@‘%
v v
IFADYITHIN 25.6-29.0 I UF AL uazqmwgnﬁm@ 16.1-19.7 D3FLBQLKYE IINUU

Aa o 2 ] a v v oA 4 1 v A o J
@qm’ﬂﬂllﬂiﬂﬁuaﬂ’ﬂgiuﬁﬂ'lW’]JﬂGILLﬁ$ﬁﬂﬁ\‘]ﬂgﬂuﬁu@ﬂﬂiﬂiu%?\‘nuﬂ 12-14 UNINUT 2561

U

a 1

TaslgunYNgIgABETEHIN 27.6-29.5 DIRBAY AT 1AZQUNYUAIYA 18.6-19.9 DA

Y ]
Lty muclumqmsmﬂﬂﬁu 9 W’]J'N@qﬂ!ﬂi}uhﬂ31NL!ﬂiﬂi’Juﬂ6u6ﬁ}1Qﬁ}@‘(’J ICREGEL

a

3282 MNNUNAINgUNNgIgAmasszan 32.5 oarralted Lazguugldgamay

U

58 24.1 eIrATEE (NNN 4.1)
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50.0 - 160.0

. TP .
Planting Cut for uniformity 1¥ Cutting 2" Cutting 3* Cutting 4™ Cutting

1] R S |-

40.0 o

~ 120.0
350

~ 100.0

250 M \/“m - 80.0

20.0

Temperature “C
Rainfall (mm)

~ 60.0

15.0

10.0

5.0

0.0 ‘I | I| ‘I . [ |I . . ||. ih . LLI" Ik . M.“ . || .| . 0.0

1 21 41 61 81 101 121 141 161 181 201 221 241

Hl Roinfall  —=—Maximum temperature ~ —e— Minimum temperature ~ —&— Average temperature

=

v v 5 g 1o
MR 4.1 uaalsunaniidy guvglgaga guugidiga uazguunNmasi eIy Aa Iy

Ugn (Tuh 4 ga1Ay WA, 2560) IUDIIUAAATIN 4 (FUN 17 WHBAIAY WA, 2561)

4.2 audfvesaunaulgnuazndianmaza3y

a Ao dy < a a . { o

aunihunlglunsnaaestidugadunziaunsi (Chachoengsao Series; Cc) MMM 0.
9 Y = A R oA dy a I a =\ =) o a A I A ]
VU319 9.0919u15 Faliedwdluaumied Tmdr uazauianuilunsalial pH og

1 @ = o 1 [ 1 o Jd o =~ A [
TEUIN 4.5-5.5 (NIANA) mmmﬂaﬂ,umﬂuamw 100 nn./15 (@81 NAAT, 2547) 1oUsu

I a A ) a 4 _ ~
anudlunsavesdu ot dimszd lulasuluglluasnlooeu (vo,) nazuenTuidion
{3 4 1A 1 1 [ 1 o

Tooou (N0, ) Miluilsz Tewl nunauneulgnlunaazviamud hifininuuanaadunig
add TasAunoegluzillunsnlossu UA10g551319 3.03-4.24 mg N/kg uazuon Tuiilioy

looou fif0gszni19 7.07-8.87 mg N/kg (15147 4.1)



3197 4.1 e luasnlessu (NO, ) nazuenTudion leoou (NH, ") Tuauneuilgn

Factors NO, (mg N/kg) NH4+ (mg N/kg)

Variety (V)

Purple guinea 3.14 8.51

Mombasa guinea 3.32 7.55

Ruzi 3.74 8.57

Mulato II 3.53 8.44
Fertilizer (F)

Non-fertilizer 3.57 8.36

Urea (46-0-0) 3.61 7.91

Ammonium sulphate (21-0-0) 3.22 8.22

Variety x Fertilizer

Purple guinea x Non-fertilizer 3.03 8.77
Purple guinea x Urea 3.34 7.90
Purple guinea X Ammonium sulphate 3.07 8.87
Mombasa guinea x Non-fertilizer 3.55 7.44
Mombasa guinea x Urea 3.30 7.07
Mombasa guinea x Ammonium sulphate 3.11 8.15
Ruzi x Non-fertilizer 3.75 8.87
Ruzi x Urea 4.24 8.64
Ruzi X Ammonium sulphate 3.24 8.20
Mulato II x Non-fertilizer 3.55 8.40
Mulato II x Urea 3.56 8.07
Mulato II x Ammonium sulphate 3.49 8.85
F-Test

Variety ns ns
Fertilizer ns ns
Variety x Fertilizer ns ns
C.V. (%) 15.89 13.31

ns = non significant
NO; (Analysed by Cu-Cd Reduction Method)

NH," (Analysed by Indophenol Blue Method)
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a.2.1 Bnawasnlessu (N0, ) Tudundsdanaunazass

d' =2 = a A as 1+ a 1 1
ANTINN 4.2 LLﬁ@NfNNaﬂ1§ﬁﬂ']el1@‘1/]ﬁ‘WﬂEUENﬁﬁﬂiiiﬁﬂﬂquiﬁilﬂu%uﬂﬁNﬂ N

=]

a - v o 9 2 [ 1A 1 1A S Y o 2O
U311 NO, wasaangIne 4 a5e wunaulusdaztedmuanlgnuaionisdaing 4 I
3w No, Tudu liuandrsdunieadd ualiuur Tdunuanludengiyar1d 2
TuTasnulugl)luesnlessuganigatiandssua 2.87-4.88 mg Nkg Hawinnnauluiie

9 a di d' a 4 - a v @ 9 3’, g’; 1 Aa 1 9
wwiaou taziednsizdlsum No, Tudundsdanans 4 ase wunaulutengiyan
14 2 Hf5unm No,” genwannuiidnae vahnuiivenuian uazwagd awdey

3y o o o q

9 v Aa A 1+ 1 1 (g g’/ d'
dmsuansnavesns laileluTasnulugdunuaieg wunlumsdanai 1 uag 2

a2 Yo

=Y - a 1 1 [ an 1 Y 1T Aa
P No, Tudululianuuanasnunieada uativur Tdunaunlasuilegie 46-0-0) 1

Y3u No, geiga sesasmfe aun bisudle wazdunlasuilevon Tudloudama (21-0-0)

q

v
1A S =

o v d‘ (2 g’/ l-ﬂ' Yo  + A A -
AUaAY Tuvmzinsaansan 3 uae 4 W‘]J’JWﬂuﬂllﬂi‘]Jﬂﬂgl 8 (46-0-0) 501 NO, g3

I+
Bl

7
d‘ ' o o w = a d' = %
NFANINY 3.78 1AL 4.63 mg N/kg AINUA1AL T030301AD ﬂu‘ﬂllﬂ it lutHougsama (21-0-

= | 1 (%] o w a d' 1 Yo  + = | 'o d' 1 [
0) UAUNINY 3.67 Az 4.28 mg N/kg mwad1ay uazaui luladsuilelaidiniga i 3.05
o w { a Jd { - 1 a { @
1Az 4.02 mg N/kg awanu iWodnsiziaunaolsum No, wunaunlasuijegie (46-0-0)
H5mm No, gennaui 1dsuileveuTuiiendanla (21-0-0) nazaudn lu'ldsuile awday

(A1319N 4.2)

v o 1 v Jdo

a 4 1 1 1 A (aaa 14
HaMsATIZHNLN inunl§seduiusszraiugnugduuuns lailelu

U

1 { 1 =Y - ] ] a" o o J 1
Tas nuaemalasunilasmySuna No, Tuuaaztedmuannisdgnugheisdad uadl

=

s T luteniinisldd]egise 46-0-0) vz 14 1A No, genaunladlenonTuiion

Q U

sale (21-0-0) (15199 4.2)
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NO, (mg N/kg)

Factors Mcutting 2" cutting 3" cutting 4" cutting  Mean
Variety (V)
Purple guinea 3.89 2.83 3.67 4.41 3.70
Mombasa guinea 3.71 2.18 3.73 4.36 3.50
Ruzi 3.46 2.54 3.51 4.39 3.30
Mulato II 3.94 2.87 3.71 4.88 4.00
Fertilizer (F)
Non-fertilizer 4.02 2.38 3.05" 4.02° 3.49°
Urea (46-0-0) 4.05 2.73 3.78° 4.63" 3.80°
Ammonium sulphate (21-0-0) 3.99 2.42 3.67% 428 3.59
Variety x Fertilizer
Purple guinea x Non-fertilizer 2.95 2.61 3.66 3.50 3.18
Purple guinea x Urea 2.80 3.20 3.74 4.00 3.44
Purple guinea X Ammonium sulphate 2.92 2.77 3.62 3.87 3.29
Mombasa guinea x Non-fertilizer 3.47 2.06 3.62 4.14 3.32
Mombasa guinea x Urea 3.99 2.53 3.94 4.54 3.76
Mombasa guinea x Ammonium sulphate 3.67 1.95 3.63 4.40 3.41
Ruzi x Non-fertilizer 4.79 2.53 3.37 4.27 3.68
Ruzi x Urea 4.93 2.39 3.94 4.70 3.88
Ruzi X Ammonium sulphate 3.66 2.69 3.68 4.20 3.56
Mulato IT x Non-fertilizer 4.89 231 3.45 4.42 3.77
Mulato II x Urea 4.49 2.79 3.94 5.11 4.11
Mulato II x Ammonium sulphate 5.74 2.30 3.74 4.66 4.11
F-Test
Variety ns ns ns ns ns
Fertilizer ns ns * *x *
Variety x Fertilizer ns ns ns ns ns
C.V. (%) 24.61 23.72 16.55 10.63 8.95

ns, * and ** = non significant, significantly different at P<0.05 and P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT.

NO; (Analysed by Cu-Cd Reduction Method)
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4.2.2 Wanaweulwiienlesou (NH," ) Tudundsdananunazass
d' = = a A as 1 4 a 1 1
M3 190 4.3 udasdawanmsany1aninaves smslaile lulasnuwiianie ao
=N + [ =t P 9 a 1 1 % g’; A (= o Y
Vs NH,” Tudedwuanignughriaaisg wunlumsdansan 1 uag 2 lutinavi1d

9 H 1
Ysua NH, Tudusananuniada sadmsunmsdaansed 2-4 nuaululendgnugh

a =\ 1 o v 2

[} J [} 1 [} a % 3’, $ 1 Aa 1
91113TAT 4 Fila DANUUANANNUBENTTsdIAYN NaDa Taon1sdansan 3 wunauluie

1 9 T W

A Y a ax A + A A a
°mJQﬂmunﬂuuﬁmmazwaungcmﬂ?mm NH, fj\‘]'l/]fj’ﬂ ININY 61.01 mg N/kg 93030199 AU

Tuveflgnuahyan1d 2 vghnuilvenuie taznaNuUilENI9 N 58.00 54.72 uAg 44.72

'
v 1 = =

° (% Y A 1A oA 9 9 Y
mg N/kg 114a1ad ﬁ'JuGluﬂWiﬁﬂﬂi\Tﬂ 4 Wuamucluua%ﬂgﬂwq‘nim uazwmmﬂaﬂm 24U

U

A A

o o w Y A
c]J?l"iJ’l‘fJ,l NH4+ ’q{l‘l/'lﬁﬂﬂﬂ'lwl'lﬂﬂ 32.22 1ag 32.25 mg N/kg a1uaad 5@\1?1\1%’]%@ WQ‘J1ﬂuﬁ3JfJiJ

Q

a

] [ Y o w 4 a Jd A
JINEA Lmzmﬁmu‘ﬁ%mq MNINY 54.72 11ag 44.72 mg N/kg @14a1a1 Llazlﬁ’ﬂﬁlﬂi"lgﬁﬂill”lﬁl
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v 9
ma1afi 4.3 Wunawen Tudlenlosou (vu,") Tudundsdanguaazass

NH4+ (mg N/kg)
Factors "cutting 2™ cutting 3" cutting 4" cutting ~ Mean
Variety (V)
Purple guinea 7.62 19.05 44.72° 25.65° 24.25°
Mombasa guinea 8.03 16.38 54,72 30.02° 26.92°
Ruzi 6.50 18.11 67.01° 32.22° 30.49"
Mulato 1T 8.34 17.44 58.09" 3225%  29.04%
Fertilizer (F)
Non-fertilizer 7.06° 16.29b 51.74° 28.30° 26.11°
Urea (46-0-0) 8.87" 20.14° 62.10° 30.88° 30.75"
Ammonium sulphate (21-0-0) 6.94° 16.82° 52.38" 2754 2616

Variety x Fertilizer

Purple guinea x Non-fertilizer 8.25 16.96 38.50 24.63 22.12
Purple guinea x Urea 7.66 22.57 58.60 30.25 29.75
Purple guinea X Ammonium sulphate 6.95 17.64 36.92 22.07 20.90
Mombasa guinea x Non-fertilizer 6.97 15.27 42.27 34.11 24.67
Mombasa guinea x Urea 10.01 18.33 55.78 33.22 29.37
Mombasa guinea x Ammonium sulphate 7.12 15.55 57.12 27.21 26.72
Ruzi x Non-fertilizer 5.86 15.84 72.36 29.40 30.90
Ruzi x Urea 7.14 20.63 71.10 29.57 32.12
Ruzi x Ammonium sulphate 6.48 17.87 57.78 31.71 28.45
Mulato II x Non-fertilizer 7.13 17.08 53.80 29.08 26.77
Mulato II x Urea 10.68 19.02 62.86 34.49 31.77
Mulato II x Ammonium sulphate 7.22 16.22 57.62 33.17 28.57
F-Test
Variety ns ns ok * *
Fertilizer * ok * * ok
Variety x Fertilizer ns ns ns ns ns
C.V. (%) 27.72 15.86 28.32 19.88 16.45

ns, * and ** = non significant, significantly different at P<0.05 and P<0.01, respectively
For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT.

NH," (Analysed by Indophenol Blue Method)
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4 a a a v ' '
M3197 4.4 InSnariianaomsdaiuazgiuuvileTulasiouaen SPAD chlorophyll meter

reading (SCMR)
SCMR value
Factors "cutting  2"cutting 3" cutting 4" cutting  Mean
Variety (V)
Purple guinea 38.7 37.4° 43.3° 49.2° 42.2°
Mombasa guinea 35.7 40.0™ 414" 43.7° 402"
Ruzi 38.0 42.6° 356" 40.6° 39.2°
Mulato II 38.3 45.2° 35.4° 47.8° 41.7°
Fertilizer (F)
Non-fertilizer 33.3° 35.0° 33.4° 34.8° 34.1°
Urea (46-0-0) 43.2° 47.6" 44.2° 54.4° 47.4°
Ammonium sulphate (21-0-0) 36.5% 413" 39.3° 46.7° 40.9°
Variety x Fertilizer
Purple guinea x Non-fertilizer 325 26.6 35.7 39.3 33.6
Purple guinea x Urea 43.9 48.0 49.4 60.3 50.4
Purple guinea X Ammonium sulphate 39.6 37.7 44.9 48.0 42.6
Mombasa guinea x Non-fertilizer 30.6 36.4 35.1 314 334
Mombasa guinea x Urea 412 44.9 45.5 51.7 45.8
Mombasa guinea x Ammonium sulphate 353 38.7 43.7 47.9 414
Ruzi x Non-fertilizer 37.5 35.9 32.1 31.4 34.2
Ruzi x Urea 422 48.2 38.3 50.1 44.7
Ruzi x Ammonium sulphate 34.5 43.7 36.2 40.2 38.6
Mulato II x Non-fertilizer 32.8 412 30.5 36.9 353
Mulato II x Urea 45.7 49.2 434 55.7 48.5
Mulato I x Ammonium sulphate 36.5 453 323 50.7 41.2
F-Test
Variety ns ** ** ** *
Fertilizer % % *k *k *k
Variety x Fertilizer ns ns ns ns ns
C.V. (%) 19.59 11.97 14.61 13.31 6.25

ns, * and ** = non significant, significantly different at P<0.05 and P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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4.3.2 Frinuily (leaf area index; LAI)

dy 4

= a A + A 1 o A A 9 3
waﬁummiﬁﬂym‘nﬁwammﬂa"luimmummamwuwumimqujmmﬁﬁm

A ' o & A - o q ¥ Y o @ A A1 o Al Adq A
4yt wunlumsaansai 12 uag 4 Iwasi Idvaiosdad 4 vila Iaayinunlun

1 (% ] A v o o A aa 1 9 Y a A Y a =\
UANANWNUDY WU UITIAYIININTADA (P <0.01) IﬂﬂWU’JTWQ‘Jﬂ’TﬂJTﬂHUﬁN’J\‘] HagvayInuUu

Yy
A1y A A IS

wouINAAT NN TUIANgA WAL 2.32 1.48 1ag 1.57 MNaAY 1oy 2.33 1.57 uay

1.45 MMUAIRD 509090170 WgN3E BAUMINY 1.69 1.27 uag 1.25 Aa 1A agnaiyalld 2

Y

S 1 v A

dy A Y A = [ o w A (2 3’; A
Nﬂ'lﬂ"]f‘l!WlJ‘ﬂiiJH@ﬂ‘ﬂfjﬂ UAUNINY 1.40 120 1L 1.16 Aua1aL Tuvnzinsaansen 3

1 9 v a 1 1 % aa 1 Y 1 9 9 a0
NUNHYIDINITTNT 4 BUA ”lmmmmmnmaﬂumaﬁa@ umuuﬂummmmaﬂ@ 2 4

u

1 A A 1T W

[ g 4 1T @ v 1 Y a
ﬂ“ﬁﬁﬁu‘ﬁiﬂ MNY 1.85 G?ngmmtymuuﬁmq wmﬂuumumm ag ’Viilﬂiclf UAUNINY

U

2 o/ g’/ 1 Y

1.82 1.78 w2 1.67 muds ileTnsiziadaiiiuiilumdsannissan 4 ade WUHA)N

k4 [
v adA A

o J a =\ o Y =\ [ [ []
2IM5AA7I 4 via UHam IniMarHN N lulaNuLANA 1A U1

Yy
a0 Y a A A1 v AN A ' o

0.01) Tagrgnuiidnig nagnannuilvenaniiaaatinunlugaigs miny 1.78 (@135190

g

paAYEINIADa (P <

AN W
v
q

4.5)

' 9 '
TuvnzidsmsladeTulasnugduuuae g wunlumsaanssi 1-3 F5mslaile

Q

v A A A 1

1 o [Y] L 1 1 [ aa 1
"luTmmu"luﬁwam“lﬁ’wtﬁwmmsﬁmﬁﬂmsvuwuﬂ“lmmmwﬂummm uatinua Ty

¥
1 = = A =

wmslaifeaise (46-0-0) Tnai ldaaatinunluganinizmslaifeveuTudlondama (21-0-

Aasy ] 1 4 1 o -9 % gJJ d' 1 A 1+ a 1 =
0) uaz35ms hildile uadmsulumsdansai 4 nunismsladleluTasnuriiaaiee fina

P '
a A A [ )

[ Y Y A1 v [ [ ] A v o Aaa as 1 4
VITiﬁﬁﬂJTNﬂTﬂ%HWHVIiULmﬂ@lNﬂ‘Ll@EJN?J‘L!EJ?H?]QJEN‘VIN?{EW] (P <0.01) Iﬂﬂ’l‘ﬁﬂﬁiﬁ‘ﬂﬂﬂ

3 T

wddd

~ o Yy d' 1w A ax 1+ =
(38 (46-0-0) 1 1vuMATHNUN U gINga 117D 1.47 5990301A0 35013 Tai]euen Tuile

Y] [ 1 LY o w 4y a d {
Fama (21-0-0) uaznssuIT i ladle m1AY 1.39 vag 1.21 mud1ay taziiio AR IR

Q

4 Y Y
[ dd =3

yHNuNlUnMIAaNa 4 e wumslailesise (46-0-0) ﬁﬁwmaﬂﬁ’%uwuﬂumﬁﬂqqﬁqﬂ

Q U

1 (%3 1 | | 1 1+ = U = 1 1 -7
My 1.73 ua lifinnuuanatsninms ladleueu Tuidieudama (21-0-0) Tauniny 1.65
(9135199 4.5)

a d 1 v a ' a
Wﬁﬂ'li'JLﬂi'l%"riW’]J’J'lﬂﬂj‘j'lf]'lﬂ'liﬁﬁ'J 4 %UA ﬁﬂ'liﬁ@ﬂﬁu’f]ﬁﬁ@%uﬂﬂ]@ﬂﬂﬂ

1 [

~ [l 12 aa o g‘/ g’/ = 9 1 9
"luimmuﬂclﬁ Ulllllﬂ’ﬂlll,l,@]ﬂ@]'l\‘]ﬂl!ﬂ'l\?ﬁﬂ@]ﬁ]'lﬂﬂ'li@]@ﬂ\? 4 A33 !L?‘]ﬂJLLu'JIHﬂJ'J'W‘iiUWEﬂWWi

14

ﬁ@]?hﬂ1i§l@ﬂﬁuﬁ)ﬁﬁ€)ﬂ151ﬁﬂﬂ grsy (46-0-0) ﬁ\‘iﬂ’ﬂ’)‘ﬁﬂWiGl,ﬁ‘]JEJLLﬁ)iJIiJLuEJMGﬁﬁW\IG] (21-0-0)

E]

uaznssuas Wldile (m3190 4.5)



d’ a A a 9 o d +i 1 [ ddy A
Mm319h 4.5 onFwastanaemsdaiuazgiuoudle lulasnuaedriinuily

31

Leaf area index (LAI)
Factors Mcutting  2™cutting 3" cutting 4" cutting Mean
Variety (V)
Purple guinea 2.32° 1.48% 1.82 1.57° 1.78°
Mombasa guinea 2.33° 1.57° 1.78 1.45% 1.78°
Ruzi 1.69° 1.27° 1.67 1.25% 146
Mulato II 1.40° 1.20° 1.85 116" 1.40°
Fertilizer (F)
Non-fertilizer 1.86 1.27 1.61 1.21° 1.43°
Urea (46-0-0) 2.12' 1.48 1.92 1.47° 1.73°
Ammonium sulphate (21-0-0) 2.02 1.40 1.81 1.39% 1.65°
Variety x Fertilizer
Purple guinea x Non-fertilizer 2.12 1.42 1.65 1.52 1.65
Purple guinea x Urea 2.50 1.57 1.95 1.67 1.90
Purple guinea X Ammonium sulphate 2.35 1.45 1.87 1.52 1.80
Mombasa guinea x Non-fertilizer 1.82 1.40 1.67 1.22 1.52
Mombasa guinea x Urea 2.52 1.70 1.92 1.60 1.92
Mombasa guinea * Ammonium sulphate 2.65 1.62 1.75 1.52 1.90
Ruzi x Non-fertilizer 1.60 1.12 1.65 1.15 1.40
Ruzi x Urea 1.77 1.40 1.75 1.32 1.55
Ruzi X Ammonium sulphate 1.70 1.30 1.62 1.30 1.45
Mulato IT x Non-fertilizer 1.12 1.15 1.47 0.97 1.17
Mulato II x Urea 1.70 1.25 2.07 1.30 1.57
Mulato I x Ammonium sulphate 1.40 1.22 2.02 1.22 1.45
F-Test
Variety sk sk ns ksk sk
Fertilizer ns ns ns ok ok
Variety x Fertilizer ns ns ns ns ns
C.V. (%) 22.09 17.48 23.01 15.26 11.51

ns and ** = non significant and significantly different at P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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4.3.3 Wunluams (specific leaf area; SLA)
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Specific leaf area (SLA) cm’g”

Factors Mcutting 2"cutting 3" cutting 4" cutting  Mean
Variety (V)
Purple guinea 509.0° 360.3 355.5 346.8°  392.9°
Mombasa guinea 461.4° 344.7 369.7 294.5°  367.6"
Ruzi 473.4° 373.9 389.6 418.8"  413.9°
Mulato II 307.2° 344.1 373.3 331.0" 3389
Fertilizer (F)
Non-fertilizer 3584°  311.2° 311.9° 303.7°  321.3°
Urea (46-0-0) 514.1° 388.8" 410.9° 397.0° 4278
Ammonium sulphate (21-0-0) 440.7° 367" 393.3° 3425  385.0°
Variety x Fertilizer
Purple guinea x Non-fertilizer 443.9 312.6 282.5 293.8 3355
Purple guinea x Urea 564.3 398.8 399.1 405.8 442.0
Purple guinea X Ammonium sulphate 518.7 369.4 385.8 341.0 403.5
Mombasa guinea x Non-fertilizer 343.7 295.8 343.6 231.3 303.6
Mombasa guinea x Urea 544.2 377.6 413.7 342.8 420.2
Mombasa guinea * Ammonium sulphate 496.3 360.8 351.8 309..5 379.6
Ruzi x Non-fertilizer 411.6 362.4 288.8 402.7 366.4
Ruzi x Urea 565.0 408.1 437.3 455.5 466.5
Ruzi X Ammonium sulphate 443.6 351.1 443.0 398.1 409.0
Mulato II x Non-fertilizer 2345 274.9 332.9 287.2 282.0
Mulato II x Urea 383.0 370.8 393.4 384.1 382.8
Mulato I x Ammonium sulphate 304.2 387.5 393.8 321.6 351.8
F-Test
Variety *x ns ns *ok *ok
Fertilizer % % *% *% *k
Variety x Fertilizer ns ns ns ns ns
C.V. (%) 24.64 17.60 16.83 18.24 11.08

ns and ** = non significant and significantly different at P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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4.3.4 995 IM503ADIA (crop growth rate; CGR)
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Crop growth rate during regrowth (g m~ d”)

Factors "cutting  2"cutting 3" cutting 4" cutting ~ Mean
Variety (V)
Purple guinea 18.9% 19.2° 20.6 18.8° 19.3°
Mombasa guinea 20.2° 19.7° 18.8 19.2° 19.5°
Ruzi 17.6° 15.9° 19.3 16.3° 17.3°
Mulato IT 17.6° 16.0° 18.5 16.4° 17.1°
Fertilizer (F)
Non-fertilizer 16.2° 16.0" 15.4° 15.2° 15.7°
Urea (46-0-0) 20.4" 19.5° 23.1° 19.8° 20.7°
Ammonium sulphate (21-0-0) 19.1° 17.6° 19.4° 18.0° 18.5°
Variety x Fertilizer
Purple guinea x Non-fertilizer 15.5 17.6 18.4 16.1 16.9
Purple guinea x Urea 21.4 20.8 22.6 20.1 21.2
Purple guinea X Ammonium sulphate 19.9 19.1 20.8 20.2 20.0
Mombasa guinea x Non-fertilizer 17.0 17.8 14.1 16.7 16.4
Mombasa guinea x Urea 22.6 21.9 23.0 21.9 22.3
Mombasa guinea * Ammonium sulphate 21.0 19.5 19.2 19.1 19.7
Ruzi x Non-fertilizer 16.4 14.8 13.5 14.2 14.7
Ruzi x Urea 18.6 17.1 24.5 18.5 19.7
Ruzi x Ammonium sulphate 17.7 15.8 19.8 16.2 17.4
Mulato II x Non-fertilizer 15.8 13.8 15.4 13.6 14.7
Mulato II x Urea 19.2 18.5 22.1 18.9 19.7
Mulato II x Ammonium sulphate 17.8 15.8 18.0 16.6 17.0
F-Test
Variety *% % ns *k *%
Fertilizer *% % *% *k *%
Variety x Fertilizer ns ns ns ns ns
C.V. (%) 10.21 9.29 15.20 9.26 5.26

ns and ** = non significant and significantly different at P<0.01 respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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4.3.5 WaWaNInINan (fresh yield)
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4.3.6 WANAAIIMINUFS (dry metter yield)
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Fresh yield (kg/Rai/time)

Factors « ] a . a i 0 i
1" cutting 2 cutting 3 cutting 4 cutting Total

Variety (V)

Purple guinea 1,596 1,583% 1,462% 1,508 6,150°

Mombasa guinea 1,616 1,653 1,389 1,448 6,108"

Ruzi 1,540 1,478% 1,373 1,375 5,768

Mulato II 1,568 1,409° 1,500 1,422 5,899"
Fertilizer (F)

Non-fertilizer 1,458° 1,386° 1,329 1,294 5,466°

Urea (46-0-0) 1,722° 1,678" 1,537 1,563" 6,500"

Ammonium sulphate (21-0-0) 1,562° 1,530° 1,427° 1,458 5977

Variety x Fertilizer

Purple guinea x Non-fertilizer 1,530de 1,364 1,385 1,422 5,703
Purple guinea x Urea 1,693bc 1,760 1,526 1,603 6,582
Purple guinea X Ammonium sulphate 1,566de 1,624 1,474 1,498 6,164
Mombasa guinea x Non-fertilizer 1,382° 1,483 1,284 1,300 5,451
Mombasa guinea x Urea 1,873 1,861 1,515 1,573 6,823
Mombasa guinea x Ammonium sulphate 1,595d 1,614 1,369 1,470 6,049
Ruzi x Non-fertilizer 1,485Cf 1,359 1,263 1,234 5,342
Ruzi x Urea 1,607 1,602 1,481 1,494 6,185
Ruzi X Ammonium sulphate 1’530010 1,474 1,374 1,397 5,776
Mulato II x Non-fertilizer 1,433fg 1,335 1,381 1,220 5,370
Mulato II x Urea 1,717b 1,487 1,625 1,579 6,409
Mulato I x Ammonium sulphate 1,555dC 1,404 1,492 1,466 5,918
F-Test
Variety ns *ok * ns ok
Ferﬁlizer sk sk ksk sk sk
Variety x Fertilizer * ns ns ns ns
C.V. (%) 6.66 9.16 7.67 10.01 3.84

ns, * and ** = non significant, significantly different at P<0.05 and P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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M131910 4.9 amwa%uwﬂgmmﬁamuazgﬂgmmja"luimmumwawamumuﬂum

Dry matter yield (kg/Rai/time)

Factors .. . a ] n ]
1" cutting 2 cutting 3 cutting 4 cutting Total
Variety (V)
Purple guinea 303" 309° 341 358° 1,313°
Mombasa guinea 325° 317° 304 307° 1,255°
Ruzi 281° 256" 334 261° 1,134°
Mulato IT 282" 260° 301 261° 1,106°
Fertilizer (F)
Non-fertilizer 264° 259" 263° 261° 1,048
Urea (46-0-0) 326" 315° 377° 337° 1,356"
Ammonium sulphate (21-0-0) 304" 283" 320° 293" 1,202°
Variety x Fertilizer
Purple guinea x Non-fertilizer 249 281 288 330 1,150
Purple guinea x Urea 342 340 392 401 1,476
Purple guinea X Ammonium sulphate 318 305 344 343 1,311
Mombasa guinea x Non-fertilizer 280 289 230 268 1,084
Mombasa guinea x Urea 350 344 369 348 1,404
Mombasa guinea X Ammonium 337 318 312 307 1,276
sulphate
Ruzi x Non-fertilizer 257 237 284 227 1,007
Ruzi x Urea 311 276 393 296 1,278
Ruzi X Ammonium sulphate 275 254 325 259 1,115
Mulato IT x Non-fertilizer 253 229 249 218 950
Mulato II x Urea 307 299 354 303 1,265
Mulato I x Ammonium sulphate 285 253 301 263 1,103
F-Test
Variety *% % ns *% *%
Ferﬁlizer sk sk sk sk sk
Variety x Fertilizer ns ns ns ns ns
C.V. (%) 10.77 9.90 13.29 7.55 5.04

ns and ** = non significant and significantly different at P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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4.3.7 Wnalulasnuluduiy (itrogen in plant)
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3194 4.10 dnSwasiangronnsdaiuazgduuudlelulasnuaelsnalulaseuludy

Wy
Nitrogen in plant (%)
Factors Mcutting  2"cutting 3" cutting 4" cutting  Mean
Variety (V)
Purple guinea 1.17° 1.24% 1.06¢ 1.14° 1.15¢
Mombasa guinea 1.16° 1.15° 1.03° 1.30° 1.15°
Ruzi 1.42° 1.43° 1.38" 1.50° 1.42°
Mulato II 1.73° 1.85° 1.69" 1.56" 1.70°
Fertilizer (F)
Non-fertilizer 1.21° 1.37 1.13° 1.08° 1.20°
Urea (46-0-0) 1.53° 1.44 1.41° 1.56" 1.51°
Ammonium sulphate (21-0-0) 1.36° 1.44 1.25% 1.38" 1.35°
Variety x Fertilizer
Purple guinea x Non-fertilizer 1.02 1.25 0.94° 0.95 1.02
Purple guinea x Urea 1.30 1.32 1.20° 1.27 1.27
Purple guinea X Ammonium sulphate 1.18 1.15 1.02° 1.15 1.12
Mombasa guinea x Non-fertilizer 1.06 1.13 1.13* 1.09 1.10
Mombasa guinea x Utrea 1.29 1.20 0.97° 1.47 1.25
Mombasa guinea x Ammonium sulphate 1.13 1.17 1.00° 1.28 1.15
Ruzi x Non-fertilizer 1.26 1.32 1.08° 1.28 1.20
Ruzi x Urea 1.60 1.50 1.46% 1.71 1.62
Ruzi X Ammonium sulphate 1.40 1.44 135" 1.48 1.43
Mulato II x Non-fertilizer 1.55 1.80 1.44° 1.05 1.47
Mulato II x Urea 1.93 1.76 1.97° 1.90 1.92
Mulato II x Ammonium sulphate 1.72 2.03 1.55° 1.62 1.72
F-Test
Variety *% % *k *k *%
Fertilizer ok ns ok ok ok
Variety x Fertilizer ns ns * ns ns
C.V. (%) 11.17 15.65 17.14 16.35 8.63

ns, * and ** = non significant, significantly different at P<0.05 and P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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4.3.8 ANMVNVUYDIIUSAUYEY (crude protein; CP)
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M1 4.11 anSwastanghommsdainazgduuui]e lulasnuae TusAuney

Crude protein (%)
Factors "cutting 2%cutting 3" cutting 4" cutting ~ Mean
Variety (V)
Purple guinea 7.3 7.7% 6.5° 7.0° 7.1°
Mombasa guinea 7.2°¢ 7.2°¢ 6.4° 7.0% 7.1°
Ruzi 8.8" 8.9" 8.6" 9.2" 8.9"
Mulato II 10.8" 11.6° 10.5° 9.4° 10.6"
Fertilizer (F)
Non-fertilizer 7.6" 8.6 7.1° 6.7" 7.5°
Urea (46-0-0) 9.5" 9.0 9.1° 9.9 9.3°
Ammonium sulphate (21-0-0) 8.4° 9.0 7.9 8.6' 8.5°
Variety x Fertilizer
Purple guinea x Non-fertilizer 6.3 7.9 5.8° 6.0 6.5
Purple guinea x Urea 8.2 8.2 7.6 7.9 7.9
Purple guinea X Ammonium sulphate 7.4 7.1 6.2° 73 7.0
Mombasa guinea x Non-fertilizer 6.6 7.1 7.0 6.7 6.8
Mombasa guinea x Urea 8.0 7.4 6.0° 9.1 7.6
Mombasa guinea x Ammonium sulphate 7.0 7.3 6.1° 8.1 7.0
Ruzi x Non-fertilizer 7.9 8.2 6.6* 7.8 7.7
Ruzi x Urea 10.0 9.3 10.2° 10.7 10.0
Ruzi x Ammonium sulphate 8.7 9.0 9.1™ 9.2 9.0
Mulato II x Non-fertilizer 9.6 11.3 8.9° 6.2 9.1
Mulato II x Urea 12.0 11.0 12.5° 11.8 11.8
Mulato II x Ammonium sulphate 10.7 12.5 10.1° 10.5 10.8
F-Test
Variety *% *% *% *% *k
Fertilizer ok ns ok ok *x
Variety x Fertilizer ns ns * ns ns
C.V. (%) 11.21 16.18 16.61 16.21 10.91

ns, * and ** = non significant, significantly different at P<0.05 and P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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4.1.9 eiole neutral-detergent fiber (NDF)
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NDF (%)
Factors I"cutting  2"cutting 3" cutting 4" cutting ~ Mean
Variety (V)
Purple guinea 70.5° 71.0° 73.1% 77.3° 74.5°
Mombasa guinea 69.1° 75.6" 74.5° 77.4° 74.1°
Ruzi 67.7% 71.7° 70.1° 73.0° 70.6”
Mulato II 68.5° 71.4° 71.1° 71.2° 69.3"
Fertilizer (F)
Non-fertilizer 66.8 74.4 70.9 74.7 71.8
Urea (46-0-0) 69.0 73.6 72.9 74.8 72.5
Ammonium sulphate (21-0-0) 69.1 73.8 72.7 74.6 71.6
Variety x Fertilizer
Purple guinea x Non-fertilizer 70.3 79.1 75.2 77.9 75.6
Purple guinea x Urea 72.1 75.9 68.9 76.5 73.4
Purple guinea X Ammonium sulphate 69.1 76.1 75.2 77.4 74.5
Mombasa guinea x Non-fertilizer 66.5 76.3 75.9 76.4 74.0
Mombasa guinea x Urea 70.8 75.0 73.2 78.6 74.6
Mombasa guinea x Ammonium sulphate 69.9 75.5 74.3 77.2 74.6
Ruzi x Non-fertilizer 66.3 70.5 69.5 73.3 67.7
Ruzi x Urea 65.3 72.3 69.7 72.3 70.2
Ruzi x Ammonium sulphate 71.3 723 70.8 73.4 71.9
Mulato IT x Non-fertilizer 64.1 71.9 70.9 71.5 69.6
Mulato II x Urea 67.2 71.3 71.9 71.3 70.4
Mulato I x Ammonium sulphate 66.1 71.2 70.5 70.6 69.4
F-Test
Variety * *% * *% *k
Fertilizer ns ns ns ns ns
Variety x Fertilizer ns ns ns ns ns
C.V. (%) 3.19 1.73 3.36 1.27 1.43

ns, * and ** = non significant, significantly different at P<0.05 and P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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4.3.10 eiole acid-detergent fiber (ADF)

[

{ a & A 4 a
M15197 4.13 uaAInan1s 1N 1z¥ge lo ADF voanaesdad 4 viia luns

Y v
v v A v )

Y
AanTaN 1-4 WuIMRN 4 wila Trati e ADF uanaenuegeisdidyneana lag

Z 3/ A 1 Y a A Y a A A 1w
NTAAATIN 1 WUNHYINUUTNI UAZHUINUUNBNLIYT AT ADF U1NNFA 1N10U 41.9

]
= 1 S 1 IS

9 1
ua 40.6 % awaay aanlunisaaniei 2 wumanuiidaag a1 ADF wnfiga i

9 = 1 1

1 1 1 a { [
49.3 % uan hiuana1snnvanuiivenuis uagng3® NIAUNIAY 45.5 uag 43.5%

g q

Y 1
a1y dmfumsdansai 3 uaz 4 nud vapnuiidlswazvahnuilueuuiwiin1 ADF

=Wl 1

H 1 o W 4 a AL {
3J1ﬂ‘ﬁq@ HATBYITHIN 42.8 -46.8 110y 42.9 - 48.8 % a1ua1Al Lﬁ'ﬁ]?]l;ﬂﬁ']gﬂﬂ'lmaﬂ ADF 910

?1‘/ 1 Y a

o < Y Y a A ~ A ~ VW
N1TANTNN 4 A3 i]zlﬂuvlﬂ’31ﬁillu1ﬂuuﬁll’3\‘luazﬂillu1ﬂuu3J®3J‘]J1Glf13Jﬂ1 ADF l]’]ﬂ%qﬂ NNy

ee

45.2 LAY 44.5 % AUBIAY T990901 ABUANIT tazvanyalld 2 TAUNIAU 41.0 uag 37.9 %

AN

o o an 14 ' o g A ' ] ' v
ﬁ'l‘Vi'i’Uﬂiih?ﬁﬂ?iiﬁﬂﬂgﬂl!ﬂﬂﬁ?ﬁ 9 1uﬂ1§ﬁﬂﬂ3\1°ﬂ 1-4 wm*u”lmmnmaﬂu

[

n19add TaonuiilogFe (46-0-0) v 1¥va101m13dailinl ADF Indideanislai]o

a

vow Tueugama (21-0-0) waznssuds Wldile sy (13190 4.13)
A a 9 9 o J 1
WeNTUIHAAIUMTAB U AUDIVOING 10 IMITdaIneglununislaile

1 % g’/ d‘ = 1 [ an 1= 9 1 9
"luimmm wu lumsaansen 1-4 hliJlIﬂ’JWlI!,LG]fW]N‘f‘l‘Ll'i/n\iﬁiW] LW]?JLLM’JIH?J’JTI’iﬂJU”Iﬂ”IﬁTE

=

o ¢ a ' U ' @
dnIN3 4 ¥iia aeuauesnoms ldijegiFe (46-0-0) wazms laijonen Tudisudama (21-0-0)

U

P
R "o

1 Aasy ) 1 4 d‘ g’/ U d‘
NTﬂﬂﬁTﬂiiN’J‘ﬁ]lllclﬁﬂ‘ﬂ ($1519N 4.12) UHATNUNUYUBYNUAITIVIINITAR (M990 4.13)



4 a Aa a v & . '
M1 4.13 anSwastanghomsdainazgduuui]e lulaswuaeitels ADF

ADF (%)
Factors "cutting 2"cutting 3" cutting 4" cutting ~ Mean
Variety (V)
Purple guinea 41.9" 49.3" 42.8" 46.8° 45.2°
Mombasa guinea 40.6" 45.5% 42.9" 48.8° 44.5°
Ruzi 39.8" 43.5% 38.1° 42.8° 41.0°
Mulato IT 37.7° 38.4" 38.1° 37.3¢ 37.9°
Fertilizer (F)
Non-fertilizer 39.0 45.0 40.7 433 42.0
Urea (46-0-0) 41.1 439 40.2 43.8 42.2
Ammonium sulphate (21-0-0) 40.9 43.9 40.6 44.6 42.2
Variety x Fertilizer
Purple guinea x Non-fertilizer 40.7 51.8 44.7 44.5 452
Purple guinea x Urea 43.5 48.1 40.5 46.8 44.5
Purple guinea X Ammonium sulphate 41.5 48.1 43.2 49.2 45.5
Mombasa guinea x Non-fertilizer 39.4 46.1 42.6 47.8 443
Mombasa guinea x Urea 42.2 44.8 42.7 49.7 444
Mombasa guinea x Ammonium sulphate 40.3 45.6 43.5 48.9 447
Ruzi x Non-fertilizer 38.6 43.8 37.5 43.2 40.5
Ruzi x Urea 40.4 42.3 38.2 42.0 41.0
Ruzi x Ammonium sulphate 40.4 44.5 38.4 43.1 41.6
Mulato II x Non-fertilizer 37.3 38.3 38.1 37.6 37.8
Mulato II x Urea 38.2 39.7 39.3 36.6 38.5
Mulato II * Ammonium sulphate 37.8 37.2 37.4 37.4 37.5
F-Test
Variety sk sk * sk sk
Fertilizer ns ns ns ns ns
Variety x Fertilizer ns ns ns ns ns
C.V. (%) 3.84 8.89 8.03 5.14 3.44

ns, * and ** = non significant, significantly different at P<0.05 and P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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Lignin (%)
Factors <. a . rd ] 0 ]
1" cutting 2 cutting 3 cutting 4 cutting Mean
Variety (V)
Purple guinea 6.61 6.18 6.22° 6.24" 6.32°
Mombasa guinea 6.94 5.85 6.28" 7.02° 6.52°
Ruzi 7.88 5.55 10.63° 7.18" 7.78"
Mulato IT 7.56 6.84 9.47° 4.64° 7.13%
Fertilizer (F)
Non-fertilizer 6.44 5.66 7.35 5.53 6.25°
Urea (46-0-0) 7.73 6.59 9.38 6.86 7.64
Ammonium sulphate (21-0-0) 7.56 6.05 7.72 6.42 6.94°
Variety x Fertilizer
Purple guinea x Non-fertilizer 5.56 5.49 5.69 4.90 541
Purple guinea x Urea 7.33 6.85 6.88 7.67 7.19
Purple guinea X Ammonium sulphate 6.93 6.21 6.10 6.16 6.35
Mombasa guinea x Non-fertilizer 6.79 5.53 5.83 6.20 6.09
Mombasa guinea x Urea 7.00 5.90 6.60 7.73 6.81
Mombasa guinea * Ammonium sulphate 7.04 6.11 6.42 7.13 6.68
Ruzi x Non-fertilizer 6.68 5.29 8.86 6.51 6.84
Ruzi x Urea 8.53 5.58 13.09 7.59 8.70
Ruzi x Ammonium sulphate 8.44 5.78 9.95 7.45 7.91
Mulato II x Non-fertilizer 6.73 6.34 9.05 4.54 6.67
Mulato II x Urea 8.09 8.06 10.95 4.46 6.89
Mulato II * Ammonium sulphate 7.84 6.12 8.42 4.93 6.83
F-Test
Variety ns ns *ok *ok *ok
Fertilizer ns ns ns ns ok
Variety x Fertilizer ns ns ns ns ns
C.V. (%) 19.42 12.80 26.31 17.42 6.34

ns and ** = non significant and significantly different at P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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Cellulose (%)
Factors .. . 4 i " -
1" cutting 2 cutting 3 cutting 4 cutting  Mean
Variety (V)
Purple guinea 33.1 43.1° 36.6° 40.6" 38.4°
Mombasa guinea 31.8 39.5° 37.3° 42.1° 37.7°
Ruzi 314 37.8' 29.8° 36.1° 33.8°
Mulato II 304 31.2° 29.4° 32.6° 30.9°
Fertilizer (F)
Non-fertilizer 31.6 37.3 322 37.0 34.5
Urea (46-0-0) 314 38.5 342 38.2 35.6
Ammonium sulphate (21-0-0) 32.1 38.0 33.4 38.3 35.4
Variety x Fertilizer
Purple guinea x Non-fertilizer 33.1 41.2 37.9 39.6 38.2
Purple guinea x Urea 344 45.6 34.7 40.2 38.7
Purple guinea X Ammonium sulphate 30.8 42.6 37.1 41.9 38.1
Mombasa guinea x Non-fertilizer 25.5 38.9 36.8 41.6 35.7
Mombasa guinea x Urea 36.9 40.1 38.3 42.6 39.5
Mombasa guinea * Ammonium sulphate 33.2 39.5 36.9 42.2 37.9
Ruzi x Non-fertilizer 314 38.0 28.7 344 33.1
Ruzi x Urea 353 36.7 323 37.1 329
Ruzi x Ammonium sulphate 373 38.7 28.5 36.7 353
Mulato II x Non-fertilizer 354 30.9 25.6 32.6 31.1
Mulato II x Urea 38.9 31.6 31.5 32.8 31.2
Mulato I x Ammonium sulphate 36.9 31.1 31.0 32.5 30.4
F-Test
Variety ns sk ek ksk sk
Fertilizer ns ns ns ns ns
Variety % Fertilizer ns ns ns ns ns
C.V. (%) 5.34 9.46 7.43 4.06 4.32

ns and ** = non significant and significantly different at P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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Factors

Hemicellulose (%)

I"cutting  2"cutting 3" cutting 4" cutting ~ Mean
Variety (V)
Purple guinea 29.6 28.2 30.3 30.4% 29.6
Mombasa guinea 29.0 30.2 31.5 28.2° 29.7
Ruzi 28.6 28.1 32.7 30.0" 29.9
Mulato II 27.5 33.0 329 33.5° 31.7
Fertilizer (F)
Non-fertilizer 28.1 28.7 31.1 304 29.6
Urea (46-0-0) 29.3 31.0 32.5 31.2 31.0
Ammonium sulphate (21-0-0) 28.6 29.9 32.0 30.0 30.2
Variety x Fertilizer
Purple guinea x Non-fertilizer 29.2 27.3 29.6 32.5 29.7
Purple guinea x Urea 30.9 29.3 29.3 30.6 30.0
Purple guinea x Ammonium sulphate 28.8 28.0 319 28.2 29.3
Mombasa guinea x Non-fertilizer 27.8 30.1 31.5 27.2 29.1
Mombasa guinea x Urea 29.6 30.5 322 28.6 30.2
Mombasa guinea x Ammonium sulphate 29.6 29.9 30.8 28.8 29.8
Ruzi x Non-fertilizer 28.5 26.6 32.0 28.9 29.0
Ruzi x Urea 28.8 30.0 33.8 31.1 30.9
Ruzi X Ammonium sulphate 28.4 27.8 324 30.0 29.7
Mulato II x Non-fertilizer 27.0 30.8 31.2 33.0 30.55
Mulato II x Urea 28.0 344 34.6 345 32.8
Mulato II * Ammonium sulphate 27.3 33.9 33.0 332 31.9
F-Test
Variety ns ns ns ok ns
Fertilizer ns ns ns ns ns
Variety X Fertilizer ns ns ns ns ns
C.V. (%) 5.43 11.58 7.25 6.59 5.0

ns and ** = non significant and significantly different at P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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N uptake (kg N/Rai/time)
Factors "cutting 2"cutting 3" cutting 4" cutting  Mean
Variety (V)
Purple guinea 3.54° 3.83° 3.61° 4.08 3.77°
Mombasa guinea 3.79° 3.64° 3.13° 3.99 3.63"
Ruzi 4.02° 3.66" 4.60° 3.91 4.04°
Mulato II 4.87° 4.81° 5.08" 4.07 4.70°
Fertilizer (F)
Non-fertilizer 3.14° 3.54° 2.97° 2.81° 3.11°
Urea (46-0-0) 4.98" 4.53"° 5.31° 5.25° 5.01°
Ammonium sulphate (21-0-0) 4.13° 4.07" 4.00" 4.04° 4.06"
Variety x Fertilizer
Purple guinea x Non-fertilizer 2.53 3.51 2.70% 3.13 2.93
Purple guinea x Urea 4.45 4.48 4.78° 5.09 4.70
Purple guinea X Ammonium sulphate 3.75 3.50 3.44% 3.94 3.67
Mombasa guinea x Non-fertilizer 2.96 3.26 2.59" 2.92 2.98
Mombasa guinea x Urea 4.55 4.12 3.61° 5.11 4.38
Mombasa guinea x Ammonium sulphate 3.80 3.72 3.12% 3.99 3.66
Ruzi x Non-fertilizer 3.23 3.12 3.06"" 2.90 3.02
Ruzi x Urea 4.97 4.14 573" 5.06 5.11
Ruzi X Ammonium sulphate 3.85 3.65 4.38° 3.83 3.98
Mulato II x Non-fertilizer 3.92 4.12 3.58" 2.28 3.49
Mulato II x Urea 5.92 5.26 6.97" 5.75 6.07
Mulato II X Ammonium sulphate 4.90 5.13 4.71° 4.26 4.74
F-Test
Variety Hok Hok sk ns *k
Fertilizer ok ok k% k% ko
Variety x Fertilizer ns ns * ns ns
C.V. (%) 14.70 20.64 16.30 16.68 9.83

ns, * and ** = non significant, significantly different at P<0.05 and P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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4.4.2 UszansmumslFlulasiou (nitrogen use efficiency; NUE)
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4.4.3 UszanEmumswanny (agronomic efficiency of applied N; AE,)
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TuTasou (NUE)

NUE (kg yield/kg N applied/time)

Factors "cutting  2"cutting 3" cutting 4" cutting  Mean

Variety (V)

Purple guinea 33.0° 32.2° 37.0 37.2° 34.9°

Mombasa guinea 34.7° 33.1° 34.1 32.7° 33.7°

Ruzi 29.3" 26.5" 36.5 27.8" 30.0°

Mulato 11 29.6° 27.6° 33.2 28.3n 29.7°
Fertilizer (F)

Non-fertilizer - - - - -

Urea (46-0-0) 32.2° 31.5° 38.4° 33.7° 34.1°

Ammonium sulphate (21-0-0) 30.4° 28.3° 32.0° 29.3" 30.0°

Variety x Fertilizer
Purple guinea x Non-fertilizer - - - - -
Purple guinea x Urea 34.2 34.0 39.7 40.1 37.0
Purple guinea X Ammonium sulphate 31.8 30.5 34.4 34.3 32.7
Mombasa guinea x Non-fertilizer - - - - -
Mombasa guinea x Urea 35.8 34.4 36.9 34.8 355
Mombasa guinea x Ammonium sulphate 33.7 31.8 31.2 30.7 31.9
Ruzi x Non-fertilizer - - - - -
Ruzi x Urea 31.1 27.6 40.5 29.6 32.2
Ruzi X Ammonium sulphate 27.5 25.4 32.5 25.9 27.8

Mulato II x Non-fertilizer - - - - -

Mulato II x Urea 30.7 29.9 36.4 30.3 31.8

Mulato I x Ammonium sulphate 28.5 25.3 30.1 26.3 27.5
F-Test

Variety ek *k ns Hk e

Fertilizer * ** ** ** *x

Variety x Fertilizer ns ns ns ns ns

C.V. (%) 9.09 9.62 12.02 6.56 4.54

ns, * and ** = non significant, significantly different at P<0.05 and P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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d’ a A a 9 o J +i 1 Aa A a A
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(AEy)
AE,, (kg yield/kg N applied/time)
Factors
I"cutting 2"cutting 3" cutting 4" cutting ~ Mean

Variety (V)

Purple guinea 7.15" 5.09" 7.08 5.62° 6.23"

Mombasa guinea 7.83" 5.45" 8.51 6.61° 7.10°

Ruzi 5.45" 3.73° 7.06 5.62° 5.46°

Mulato I 7.44° 5.37° 8.22 7.53" 7.15°
Fertilizer (F)

Non-fertilizer - - - - -

Urea (46-0-0) 8.00° 6.08° 9.40° 7.56" 7.75"

Ammonium sulphate (21-0-0) 5.93" 3.74° 6.04° 5.13° 521°
Variety x Fertilizer

Purple guinea x Non-fertilizer - - - - -

Purple guinea x Urea 7.90 6.52 8.40 7.10 7.47

Purple guinea x Ammonium sulphate 6.40 3.66 5.77 4.15 5.00

Mombasa guinea x Non-fertilizer - - - - -

Mombasa guinea x Urea 8.82 6.05 10.10 8.00 8.22

Mombasa guinea * Ammonium sulphate 6.85 4.85 6.93 522 5.97

Ruzi x Non-fertilizer - - - - -

Ruzi x Urea 6.35 4.80 8.57 6.60 6.57

Ruzi x Ammonium sulphate 4.55 2.69 5.55 4.65 4.35

Mulato II x Non-fertilizer - - - - -

Mulato II x Urea 8.92 7.00 10.53 8.55 8.75

Mulato I x Ammonium sulphate 5.95 3.75 5.92 6.25 5.55
F-Test

Variety * *& ns * wox

Fertilizer kK kK K3k ko kK

Variety x Fertilizer ns ns ns ns ns

C.V. (%) 23.14 19.85 17.54 22.07 14.03

ns, * and ** = non significant, significantly different at P<0.05 and P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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4.4.4 UszansmwiBeaise (physiological efficiency of applied N; PE,)
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4.45 Uszansmmmsiludn (crop recovery efficiency of applied N; RE,)
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d‘ a A a 9 v J + [ a a a =3
M3191 4.20 OnFwastanaheninsdaduazgluuvilelulasnuasissantamBdise

(PE,)
PE, (kg yield/kg N applied/time)
Factors "cutting  2"cutting 3" cutting 4" cutting  Mean
Variety (V)
Purple guinea 56.3" 71.4" 57.1% 52.3 59.7°
Mombasa guinea 61.4" 48.7° 68.4" 50.8 57.3%
Ruzi 44.5" 68.0° 47.1° 50.9 526"
Mulato II 38.7° 47.7° 52.9° 48.4 46.9°
Fertilizer (F)
Non-fertilizer - - - - -
Urea (46-0-0) 53.9° 64.5' 63.9° 55.8" 57.7°
Ammonium sulphate (21-0-0) 46.6° 53.4° 48.9° 45.4° 50.4°
Variety x Fertilizer
Purple guinea x Non-fertilizer - - - - -
Purple guinea x Urea 61.8% 75.9 66.3 56.7 62.4
Purple guinea x Ammonium sulphate 50.7" 66.9 47.9 47.8 56.1
Mombasa guinea x Non-fertilizer - - - - -
Mombasa guinea x Utrea 75.9" 56.2 73.4 53.4 57.5
Mombasa guinea x Ammonium sulphate 47.0™ 41.2 63.5 48.1 57.2
Ruzi x Non-fertilizer - - - - -
Ruzi x Urea 48.8" 76.9 55.6 56.2 59.4
Ruzi x Ammonium sulphate 40.2° 59.0 38.7 45.7 459
Mulato IT x Non-fertilizer - - - - -
Mulato II x Urea 39.8° 49.1 60.2 56.9 515
Mulato II X Ammonium sulphate 37.7° 46.3 45.5 40.0 42.4
F-Test
Variety ok *ox * ns wox
Fertilizer * * ** ** Hk
Variety x Fertilizer *ok ns ns ns ns
C.V. (%) 19.79 19.40 24.86 20.33 9.58

ns, * and ** = non significant, significantly different at P<0.05 and P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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(3

(REy)
RE, (kg N-uptake/kg N applied/time)
Factors I"cutting 2"cutting 3" cutting 4" cutting ~ Mean
Variety (V)
Purple guinea 0.12 0.07° 0.09 0.13° 0.10°
Mombasa guinea 0.13 0.08" 0.10 0.16" 0.12%
Ruzi 0.10 0.08" 0.10 0.16" 0.11°
Mulato II 0.12 0.11° 0.10 0.27° 0.15°
Fertilizer (F)
Non-fertilizer - - - - -
Urea (46-0-0) 0.15° 0.10° 0.11° 0.24° 0.15°
Ammonium sulphate (21-0-0) 0.09° 0.07° 0.08" 0.12° 0.09"
Variety x Fertilizer
Purple guinea x Non-fertilizer - - - - -
Purple guinea x Urea 0.14 0.08 0.11 0.19 0.15
Purple guinea x Ammonium sulphate 0.10 0.07 0.07 0.08 0.08
Mombasa guinea x Non-fertilizer - - - - -
Mombasa guinea x Urea 0.16 0.10 0.11 0.21 0.15
Mombasa guinea x Ammonium sulphate 0.10 0.06 0.09 0.10 0.09
Ruzi x Non-fertilizer - - - - -
Ruzi x Urea 0.14 0.09 0.12 0.22 0.14
Ruzi x Ammonium sulphate 0.07 0.07 0.07 0.10 0.08
Mulato II x Non-fertilizer - - - - -
Mulato II x Urea 0.15 0.12 0.10 0.34 0.18
Mulato II x Ammonium sulphate 0.09 0.10 0.10 0.19 0.12
F-Test
Variety ns * ns ok ok
Fertilizer * * *k *k *k
Variety x Fertilizer ns ns ns ns ns
C.V. (%) 27.57 24.61 21.04 26.01 13.74

ns, * and ** = non significant, significantly different at P<0.05 and P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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N-uptake SCMR  LAI SLA CGR DM CP

Non-fertilizer

NUE - - - - - - -

N-uptake 0.25 -0.25  -0.41 0.54*%  0.45 0.84%*
Urea (46-0-0)

NUE 0.10 -0.57%  0.22 -0.17 0.94%%  1.00%* 0.25

N-uptake 0.17 -0.49  -0.49 0.09 0.10 0.90%*
Ammonium sulphate (21-0-0)

NUE -0.20 0.23 0.37 -0.00 0.96%*  1.00%* 0.12

N-uptake -0.07  -0.33 -0.45 -0.2 -0.2 0.81%%*

* and ** = significantly different at P< 0.05 and P< 0.01, respectively
df (n-2) = 14

DM = Dry metter yield

M5197 4.23 Manduiussznialsza@niamms 15 luTasou nazmsgaldluTasoud

@ a a v @ 21/ {
ﬁﬂHm%V]Nﬁ%i’JVIEJWNEINﬁﬂLLﬁ%ﬂﬂ!ﬂTWsll’f)\‘lﬂilel?ifﬂﬂﬁﬁﬁ’l Tumsaansen 2

N-uptake SCMR LAI SLA CGR DM CP

Non-fertilizer

NUE - - - - - - -

N-uptake 0.22 0.18 -0.13 0.21 0.29 0.70**
Urea (46-0-0)

NUE 0.36 -0.14 0.67**  0.23 0.96** 1.00%*  -0.42

N-uptake 0.24 0.02 0.31 0.23 0.63 0.74%*
Ammonium sulphate (21-0-0)

NUE 0.09 -0.17 0.66** -0.17 0.99** 1.00**  -0.10

N-uptake 0.41 -0.15 0.48 0.07 0.09 0.78**

** = gjgnificantly different at P<0.01
df (n-2) =14

DM = Dry metter yield
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N-uptake SCMR LAI SLA CGR DM CP

Non-fertilizer
NUE - - - - - - -

N-uptake 0.17 0.04 0.03 0.02 0.42 0.63*%*  0.17

Urea (46-0-0)
NUE 0.20 0.25 0.03 -0.08 0.66%*  0.92%* (.68

N-uptake -0.10 0.10 -0.02 0.16 0.14 0.80%*

Ammonium sulphate (21-0-0)
NUE 0.33 0.69**  0.00 0.30 0.93** 1.00**  0.53

N-uptake -0.26 0.12 0.44 0.25 0.33 0.89%%*

** = gjgnificantly different at P<0.01
df (n-2) =14

DM = Dry metter yield
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N-uptake ~ SCMR LAI SLA CGR DM CpP
Non-fertilizer
NUE - - - - - - -
N-uptake -0.27 0.16 -0.19 0.51 0.44 0.92%*%  -0.27
Urea (46-0-0)
NUE -0.20 0.33 0.64**  -0.14 0.29 1.00%* 0.67*
N-uptake -0.04 -0.21 -0.35 0.06 -0.20 0.96%*

Ammonium sulphate (21-0-0)
NUE -0.15 0.30 0.46 -0.14 0.81%* 1.00%* 0.89**

N-uptake 0.17 0.03 0.12 0.21 -0.15 0.97%%*

* and ** = significantly different at P< 0.01 and P< 0.01, respectively
df (n-2) = 14

DM = Dry metter yield
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Plant height (cm)
Factors Icutting 2" cutting 3" cutting 4" cutting ~ Mean
Variety (V)
Purple guinea 142.6" 156.0" 155.5° 183.7° 159.5°
Mombasa guinea 140.0" 159.9° 145.3° 184.0° 157.3°
Ruzi 96.4" 84.9" 84.2" 99.0" 91.2°
Mulato IT 80.5° 79.0° 78.4° 96.3" 83.6"
Fertilizer (F)
Non-fertilizer 107.2° 109.0° 106.0° 1295°  1129°
Urea (46-0-0) 123.5° 130.0° 122.8° 148.7 131.3°
Ammonium sulphate (21-0-0) 114.0° 120.6" 118.7 144.1° 124.4°
Variety x Fertilizer
Purple guinea x Non-fertilizer 137.5 141.5 143.2 170.2 148.1
Purple guinea x Urea 149.2 168.7 162.0 189.7 167.4
Purple guinea x Ammonium sulphate 141.2 157.7 161.5 191.2 162.9
Mombasa guinea x Non-fertilizer 133.2 140.0 131.0 168.2 143.1
Mombasa guinea x Urea 144.2 174.5 155.0 192.5 166.5
Mombasa guinea X Ammonium 142.7 165.2 150.0 191.2 162.3
sulphate
Ruzi x Non-fertilizer 87.5 80.0 77.5 84.7 82.4
Ruzi x Urea 109.2 92.5 92.5 112.7 101.7
Ruzi x Ammonium sulphate 92.5 82.2 82.7 99.7 89.3
Mulato II x Non-fertilizer 70.7 74.5 72.5 94.7 78.1
Mulato II x Urea 91.2 85.2 82.0 100.0 89.6
Mulato I x Ammonium sulphate 79.5 77.5 80.7 94.2 83.0
F-Test
Variety *% *% *k *% *k
Fertilizer kk ksk * sk kk
Variety x Fertilizer ns ns ns ns ns
C.V. (%) 7.78 13.29 13.47 8.38 7.29

ns, * and ** = non significant, significantly different at P<0.05 and P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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Tiller numbers/m’

Factors Icutting ~ 2"cutting 3" cutting 4" cutting ~ Mean
Variety (V)
Purple guinea 152.0° 237.6° 309.9% 337.0" 259.1°
Mombasa guinea 170.0° 2335 252.3° 361.0" 2542°
Ruzi 214.0" 344.8" 336.9° 391.4° 328.5°
Mulato IT 184.7° 257.9° 296.0™ 3005 259.8°
Fertilizer (F)
Non-fertilizer 163.0° 202.3° 231.5° 285.1°  220.5°
Urea (46-0-0) 209.2° 321.6" 361.1° 412.1° 326.1°
Ammonium sulphate (21-0-0) 188.5% 281.4° 303.6° 345.1°  279.7°
Variety x Fertilizer
Purple guinea x Non-fertilizer 136.5 179.0 237.2 273.0 206.4
Purple guinea x Urea 165.2 317.5 382.0 407.0 317.9
Purple guinea x Ammonium sulphate 154.2 216.5 310.5 331.2 253.1
Mombasa guinea x Non-fertilizer 152.5 189.2 188.5 307.0 209.3
Mombasa guinea x Urea 197.2 271.7 343.0 412.0 306.0
Mombasa guinea X Ammonium 160.2 239.7 225.5 364.0 247.4
sulphate
Ruzi x Non-fertilizer 212.0 275.7 292.2 3125 273.1
Ruzi x Urea 274.5 373.0 368.2 483.2 374.8
Ruzi X Ammonium sulphate 236.5 385.7 350.2 378.5 337.7
Mulato II x Non-fertilizer 151.0 165.5 208.2 248.0 193.1
Mulato II x Urea 200.0 3245 351.5 346.5 305.6
Mulato II x Ammonium sulphate 203.0 283.7 328.2 307.0 280.6
F-Test
Variety % *% % * *k
Fertilizer * *% % *% *k
Variety x Fertilizer ns ns ns ns ns
C.V. (%) 26.57 25.43 17.68 21.12 12.22

ns, * and ** = non significant, significantly different at P<0.05 and P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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Stem dry weight (kg/Rai/time)

Factors cutting 2" cutting 3™ cutting 4" cutting Mean
Variety (V)
Purple guinea 134.5° 123.3% 137.4° 137.3* 133.1°
Mombasa guinea 136.4° 130.4" 127.8" 125.6® 130.1°
Ruzi 126.2° 111.9° 128.2° 112.4% 119.7°
Mulato II 104.9° 88.3° 107.7° 101.8° 121.6°
Fertilizer (F)
Non-fertilizer 109.6" 100.9” 105.7° 100.9° 104.3°
Urea (46-0-0) 139.1° 125.7° 143.4° 139.3° 136.8°
Ammonium sulphate (21-0-0) 127.8° 1143 126.8° 117.6° 121.6°
Variety x Fertilizer
Purple guinea x Non-fertilizer 124.4 106.2 125.1 121.3 119.2
Purple guinea x Urea 137.9 135.8 152.4 164.7 147.7
Purple guinea X Ammonium sulphate 141.2 128.1 134.9 126.0 132.5
Mombasa guinea x Non-fertilizer 124.8 109.7 108.1 99.4 110.5
Mombasa guinea x Urea 150.3 155.1 149.9 146.2 150.4
Mombasa guinea X Ammonium 134.1 126.6 125.6 1312 1294
sulphate
Ruzi x Non-fertilizer 99.0 106.5 97.6 99.2 100.6
Ruzi x Urea 146.9 1154 1534 127.0 135.7
Ruzi x Ammonium sulphate 132.7 114.0 133.6 11.1 122.8
Mulato II x Non-fertilizer 90.4 81.4 92.1 83.8 86.9
Mulato II x Urea 121.3 95.1 118.2 119.3 1134
Mulato I x Ammonium sulphate 103.1 88.4 112.9 102.3 101.7
F-Test
Variety Hk stk w0 e Hk
Ferﬁlizer sk sk sk sk sk
Variety x Fertilizer ns ns ns ns ns
C.V. (%) 10.93 11.05 8.50 11.79 5.70

ns and ** = non significant and significantly different at P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT
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Leaf dry weight (kg/Rai/time)

Factors cutting 2™ cutting 3" cutting 4" cutting Mean
Variety (V)
Purple guinea 168.5° 185.7" 203.6 220.7° 195.2°
Mombasa guinea 188.6" 186.6" 176.2 181.4° 183.7°
Ruzi 154.8° 144.1° 205.8 148.6° 163.8"
Mulato 1T 177.1° 171.7° 193.3 159.2° 154.9°
Fertilizer (F)
Non-fertilizer 154.4° 158.1° 157.3¢ 160.1° 157.7°
Urea (46-0-0) 186.9" 189.3" 233.6" 197.7° 202.2°
Ammonium sulphate (21-0-0) 176.2° 168.7° 193.2° 175.4° 178.9°
Variety x Fertilizer
Purple guinea x Non-fertilizer 124.6 174.8 162.9 208.7 168.3
Purple guinea x Urea 204.1 204.2 239.6 236.3 221.3
Purple guinea x Ammonium sulphate 176.8 176.9 209.1 217.0 195.3
Mombasa guinea x Non-fertilizer 155.2 179.3 121.9 168.6 160.5
Mombasa guinea x Urea 199.7 188.9 219.1 201.8 200.6
Mombasa guinea x Ammonium sulphate 202.9 191.4 186.4 175.8 189.6
Ruzi x Non-fertilizer 158.0 130.5 186.4 127.8 151.2
Ruzi x Urea 164.1 160.6 239.6 169.0 183.8
Ruzi X Ammonium sulphate 142.3 140.0 191.4 247.9 156.0
Mulato II x Non-fertilizer 162.6 147.6 156.9 134.2 150.6
Mulato II x Urea 185.7 203.9 235.8 183.7 202.9
Mulato II x Ammonium sulphate 181.9 164.6 188.1 160.7 174.1
F-Test
Variety *k sk ns ok *k
Ferﬁlizer sk sk sk sk sk
Variety X Fertilizer ns ns ns ns ns
C.V. (%) 12.93 12.31 17.77 11.82 8.13

ns and ** = non significant and significantly different at P<0.01, respectively

For pasture grass and fertilizer form, means in the same column followed by the same letter are not significantly different by DMRT



&9

d‘ o 4 ' a A 9 9
A1519MANUINTG 5 anuduiusserninadszansammsldlulasou vaznsqald
TuTasnuiudnyaznaTsIingagHanaALAL AN INYDIN D]

Y '
21MTHAREFUA TUMIAAATIN 1

N-uptake SCMR  LAI SLA CGR DM CP

Purple guinea

NUE 0.85%* 0.24 -0.20 -0.31 1.00**  1.00**  0.32

N-uptake 0.22 0.05 -0.50 0.52 0.82%*% (. 79%*
Mombasa guinea

NUE 0.81%* 0.33 0.57 0.67 0.97** 1.00%*  0.44

N-uptake 0.49 0.33 0.63 0.63 0.84%*  0.87**
Ruzi

NUE 0.83%* -0.08 0.17 0.35 0.73%%  0.99*%*  0.50

N-uptake 0.16 0.31 0.53 0.65 0.83%%  0.89**
Mulato II

NUE 0.82%%* 0.49 0.50 0.22 0.99%* 1.00%*  0.52

N-uptake 0.68 0.38 0.22 0.52 0.82%*  0.91**

** = significantly different at P<0.01
df (n-2) = 14

DM = Dry metter yield
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N-uptake SCMR LAI SLA CGR DM CP

Purple guinea

NUE 0.827%* 0.50 0.50 -0.00 0.99**  1.00**  0.07

N-uptake 0.56 0.54 0.35 0.46 0.82%*  0.61%*
Mombasa guinea

NUE 0.61% 0.03 0.48 -0.01 0.95%*  1.00**  -0.11

N-uptake 0.19 0.51 0.11 0.52 0.65% 0.66%*
Ruzi

NUE 0.60* 0.46 0.59 0.28 0.98%*  0.99%* (.13

N-uptake 0.52 0.44 0.59 0.51 0.60%* 0.86%*
Mulato IT

NUE 0.70%* 0.55 0.27 0.44 0.97**  1.00%*  0.22

N-uptake 0.31 0.02 0.45 0.39 0.70%* 0.85%%*

* and ** = significantly different at P<0.05 and P<0.01, respectively
df (n-2) =14

DM = Dry metter yield
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N-uptake SCMR LAI SLA CGR DM CP

Purple guinea

NUE 0.85%* 0.43 0.29 0.45 0.77**  0.99%*  0.41

N-uptake 0.11 0.31 0.53 0.55 0.83%*  0.81**
Mombasa guinea

NUE 0.62%* 0.03 0.48 -0.01 0.95%*  1.00%* -0.11

N-uptake 0.19 0.51 0.11 0.52 0.65* 0.66*
Ruzi

NUE 0.94** 0.32 -0.02 0.06 0.69%* 0.97**  0.76**

N-uptake 0.55 -0.08 0.44 0.13 0.92%*  0.90**
Mulato IT

NUE 0.95%% 0.24 0.54 0.11 0.97%%  0.97*%*  0.74**

N-uptake 0.21 0.49 0.26 0.21 0.91**  0.89%*

* and ** = significantly different at P<0.05 and P<0.01, respectively
df (n-2) = 14

DM = Dry metter yield
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N-uptake SCMR LAI SLA CGR DM CP

Purple guinea

NUE 0.29 0.60 0.17 0.57 0.02 1.00 -0.24

N-uptake 0.33 -0.13 0.18 0.55 0.29 0.85%*
Mombasa guinea

NUE 0.28 0.51 0.42 0.51 0.99%*  1.00**  0.51

N-uptake 0.28 0.42 0.60 0.39 0.76*%*  0.94%*
Ruzi

NUE 0.05 0.61 0.30 0.13 1.00%*  1.00**  0.75%%*

N-uptake 0.44 0.38 0.07 0.06 0.90%*  0.95%*
Mulato II

NUE 0.36 0.48 0.50 0.21 0.99%*  1.00**  0.82%%*

N-uptake 0.17 0.16 0.40 0.39 0.93%*  0.96%**

** = significantly different at P<0.01
df (n-2) =14

DM = Dry metter yield



! a L4 < 1 a '
ﬂTWN‘M’Jﬂﬁ 2 ﬂﬁ’JLﬂiT%ﬂﬂ’ﬂmﬂuﬂiﬂ-ﬂN ‘Uf)ﬁﬂuﬂf)uﬂgﬂ

93



! v a
mweuInil 3 Mmsgnugeisdad 4 aiia

94



MWHUINA 5 Msguva 1 nlansu uazii T

¥
Moy

G

d' a = =
NYUNHN 80 DIAUFYALHYE

95



96

~ o 9 Y = A o a J 9 v
MNNUINN 7 miumuuaﬂummiﬁazmﬂﬂ L‘wauﬂﬂ:}mswmmmwmmﬁmﬂmmiﬁm



97

d' o w ' A = a 4 v
MNANUINN § 1!1@]36811\11/]'Uﬂaglﬂﬂﬂ]’lﬂﬁllﬂ3151’1?}&!5111/‘!611’“5@'@3



Fo-uena
v A LIS

Tupoulling
udmN

=
NIIANEN

=)
=q

UANY

98

A Y A
sz Iy

uneIRes ya
L3 UNINAN 2537
L 77 1.4 MUAMKINEN BUNDABI DIHIALNS 54150

: W.F. 2549-2554 i’?']t%%ﬂﬁﬁﬂ‘]eﬂi%ﬁﬂﬂlﬁﬂwﬁﬂy'l

v o [ 1

1595 8UNT QBN IALUNT

o < @ a v A
: WAL 2555-2558 ﬁ']ﬁﬂﬂ'lﬁﬁﬂﬂﬁlﬁzﬂﬂlﬁﬂgﬂ]u'm‘% INYIATATUUNA

4 A 1
tnpasenans) anyls
a = a A =S
MAIFUNA 1L TagMIHAANY AMZINA LU 1agMTINEAT
o =1 Yy 9 4
aniuma Ty Tagnszaaund 1IN uNMITaIAN 1

HUNAANTZUT UAAIANTSUY NIUNWUNIUAT 10520

o a @ a v oA
:N.f. 2559-2561 ﬁ“ﬁﬂﬂ’lﬁﬁﬂ’]&l’ligﬂﬂﬂ%mm'ﬂﬂ INYIFTAAT U I1UUNA

o = 1
(NEATAITNT) aniasls
a = a A =
madsuna Tulagmsnaany auzina lu lagmsimnyas
an1iuma TuTagnszaound 119N aIAn 1
HYNAANTLT 1UAAIANTET NFUNHUNIUAT 10520
Buamool, P. and N. Phakamas. 200 8. Effects of different forms nitrogen
fertilizer on growth and yield of four tropical pasture grasses.
International Journal of Agricultural Technology. 14(7) : 1065-
1076.
a o % a [ o 4 1
115905 1ya uag a1 WA, 2562. mmﬁuwuﬁizmnmsﬂﬂi%’
Aa A 9 [} a 9 9
TuTaswu dseanimums g lulasnunuranaauazanududy

v J a v oA
woelUsAuveange1msdad 4 vila. ununbas. 47 (AUDNAY

1): 7-14.



