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Selection of appropriate species in pasture systems:

@ Fodder flow program =
total and seasonal
production

@ Persistence

DRY MATTER
PRODUCTION

® NDF content: 40%
® ADF content: 30%
® Protein content: 23%
® ME content: 10.5 MJ/kg DM
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Common pasture species: advantages and challenges

Tall Fescue (Festuca arundinacea):.

@Tolerance to drought and
temperature extremes

@Persistent once established

B |
-

= ®PoOr palatability and intake by

=

= cattle

~ @High forage quality

"8 @Poor resilience under adverse
| climatic conditions

Ryegrass (Lolium spp.)

®Palatable, supports high animal

== production

w ®Poor persistence in region




Problem statement

Plant breeders have attempted to combine the high forage quality and palatability of
RYEGRASS with stress tolerance of FESCUE = FESTULOLIUM HYBRIDS

1. FESTULOLIUM PABULARE LOLOID
Tall fescue x Italian ryegrass x Italian ryegrass

2. FESTULOLIUM PABULARE FESTUCOID
Tall fescue x ltalian ryegrass x Tall fescue

3. FESTULOLIUM BRUANII LOLOID
Meadow fescue x ltalian ryegrass x Italian ryegrass

.~ WHAT WOULD BE THE PRODUCTION POTENTIAL RELATIVE TO PARENT SPECIES?
'\ - Establishment
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. 4. - Persistence i
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Aim

Determine the monthly growth
rate, seasonal dry matter
production and total annual dry
* matiter production of Festulolium
. hybrids relative to fescue and
ryegrass species
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Materials and methods

————

® Conducted on Outeniqua Research Farm, George, South Africa
@ Small plot cutting trial

@Established 11 May 2011 intfo a cultivated seedbed

@24 freatments

@21 xé6m

@®Harvested every approximately 28 days/ overshadowing

@ Fertilised 50 kg N ha! after each harvest

@|rrigated according to tensiometers

\




Table 1. Species and cultivar name evaluated

e, s e —

Tall Fescue

Meadow fescue

Italian ryegrass

Perennial ryegrass

Kora
Tuscany
Baroptima
Verdant
Jenna
Laura
Jamaica

Jeanne

Parfait
Bealy

Bronsyn

Festulolium pabulare
festucoid

Festulolium pabulare
loloid

Festulolium braunii
loloid

Felina
Hykor
Mahulena
Rebab
HZFLPC2
Fojtan
Lofa

Becva

Perun
Perseus
Hostyn
Paulita
Achilles



Resulis:

« Species averages
« All cultivars
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Figure 1. Monthly growth rate (kg DM ha-! day-') of fescue, ryegrass
and festulolium hybrids
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Table 2. Total seasonal DM production (t DM ha') of fescue, ryegrass
and festulolium hybrids

Meadow | Fest pab | Fest pab | Fest brau | Perennial Italian
fescue | Festucoid Loloid Loloid ryegrass | ryegrass

24]Cd 2.19de 1.44¢ SR8 3.14bc 3.51¢ap 3.91¢ 0.762

m 4.97¢d 5.12bcd 4.85¢ 5.440bc 5.33cbcd  5.74a 5,628 0.510
m SgEee SB7eeE 4.13¢ 2.974 3.43bcd Sggee 320 0.582

Autumn REXZE 2.76¢ 3.279 2.87k¢ 3.24¢b 3.050bc 3.250b 0.437

Winter 1.06¢¢ 0.93¢d 0.87¢ [REEEs 1. 1g=e [FETe 1.44¢ 0.275

m 4.490 3.595¢  3.860bc 343 3670 3.36° 4319 0754
m 4.540 3.14p 4.08° 3.190 2.94p 3.05b 2.820 0592

Autumn EEWIeR 2.19v¢ 3.10¢ [ Es 2.30P 1.83¢ 2.18bc 0.379

Winter 1.43P¢ 1.20¢ (G 1.50P 1.76¢

m 3.18¢@ 2.37b¢ 2.790b 2.34bc 2.10¢ 0.508
m 3.02@ 2.43b 2.849 2.09bc 1.81¢ 0.382
m 2.13¢9b 1.53¢ 2.24¢ 1.880 1.55¢ 0.322



Table 2. Total seasonal DM production (t DM ha') of fescue, ryegrass
and festulolium hybrids

Tall Meadow | Fest Pab Fest pab | Fest brau | Perennial Italian
Fescue fescue | Festucoid Loloid Loloid ryegrass | ryegrass

Season

m 2.41¢cd 215 1.44¢ 0.762
m 4.97¢d 5,120 4.85¢ 5.440bc 5.330bcd 5 749 5.6200 0.510
m Sfe5ee 2.5 peke 4.13¢ 2.979 2l Algjped el 3.21¢d 0.582
Auvutumn XL 2.76° S yae 2.87vc¢ 3.24¢b J0EEee 3258 0.437
Winter 1.06¢¢ 0.93cd 0.874 1.180bc I lgke | 2see 1.44¢ 0.275
m 4.49° e 3.869P¢  3.63bc 36492 3.36¢ 4,319 0.754
m 4.54¢ 3.14b 4.08¢ 3.190 2.94P 3.05° 2.82° 0.592
Autumn pEFLOE 2.5 3.10¢ 1.93bc 2.30° 1.83¢ 2.18bc 0.379
Winter 1.43p¢c 1.209 1.23¢d 1.50p 1.76°

m 3.18¢ D502 275 2.360¢ 2.10¢ 0.508
m 3.02¢ 2.43P 2.84¢ 2[05)%e 1.81¢ 0.382
m 2.139P 1.53¢ 2.24¢ 1.88b 1.55¢ 0.322



Table 2. Total seasonal DM production (t DM ha') of fescue, ryegrass
and festulolium hybrids

Tall Meadow | Fest Pab Fest pab | Fest brau | Perennial Italian
Fescue fescue | Festucoid Loloid Loloid ryegrass | ryegrass

Season
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Autumn EXZL 2.76¢ 3.279 2.87k¢ 3.24¢b 3.05¢kc 3.250b 0.437

Winter 1.06cd 0.93cd 0.874 - 1.15pc m

4.497 Soe Siereetee SHOEI2E S6719% 3.36¢ 4.319b 0.754

4.54¢ 3.14b 4.08¢ 3.19 2.94p 3.05° 2.82° 0.592

Autumn pEFLOE 2.19bc 3.10¢ 1.93bc 2.30° 1.83¢ 2.18bc 0.379
winter RV 1500 [zes

m 3.18¢ 2872 2.7990 2.36b¢ 2.10¢ 0.508
m 3.02¢ 2.43b 2.84¢ 2.09bc 1.81¢ 0.382
m 2.139P 1.53¢ 2.24¢ 1.88b 1.55¢ 0.322
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Season

2.41¢cd 2.19de 1.44¢e 0.762
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Table 2. Total seasonal DM production (t DM ha') of fescue, ryegrass

and festulolium hybrids

Tall
Fescue

Meadow
fescue

Season

2.19de

5.12bcd

Fest Pab
Festucoid

Fest brau
Loloid

Fest pab
Loloid

1.44¢

4.85¢

ltalian
ryegrass

Perennial
ryegrass

0.762

2.5 peke 4.13¢ 2.979 2l Algjped 3.89¢ap 3.21¢d 0.582
Autumn 2.76° S yae 2.87vc¢ 3.24¢b J0EEee 3258 0.437
Winter 0.93¢d 0.87¢ - 1.150¢ m
m- 2.5ee 3.63b¢ 3.67b¢ 3.36°¢ - 0.754
m 4.54¢ 3.14° 4.08¢ 3.190 2.94P 3.05° 2.82° 0.592
Autumn EFOHL 2.19bc 3.10¢ 1.93bc 2.30° 1.83¢ 2.18bc 0.379
winter R 1500 [zes
m- D502 - 2.360¢ 2.10¢ 0.508
m 3.02¢ 2.43P 2.84° 2.09bc 1.81¢ 0.382
2.139P 1.53¢ 2.24¢ 1.88P 1.55¢ 0.322
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2.19de
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4.85¢
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Fest brau
Loloid
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1.44¢

4.85¢

ltalian
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0.762

257k 4.13° 2.979 2l Algjped 3.899P 3.21¢d 0.582
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Table 2. Total seasonal DM production (t DM ha') of fescue, ryegrass

and festulolium hybrids

Tall
Fescue

Meadow
fescue

Season

2.19de

5.12bcd

Fest Pab
Festucoid

Fest brau
Loloid
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Loloid

1.44¢

4.85¢
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ryegrass

Perennial
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257k 4.13° 2.979 2l Algjped 3.899P 3.21¢d 0.582
Autumn 2.76° 2278 2.87vc¢ 3.2409b 3.050kc 3.250b 0.437
Winter 0.93¢d 0.87¢ - 1.150¢ m
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Table 2. Total seasonal DM production (t DM ha') of fescue, ryegrass

and festulolium hybrids

Tall Meadow
Fescue fescue

Season

Fest Pab
Festucoid

Fest pab
Loloid

Fest brau
Loloid

Perennial
ryegrass

m 2.41¢cd 215 1.44¢ 0.762
m 4.97¢d 5,122 4.85¢9 0.510
m S 257k 4.13° 2.979 2l Algjped 3.899P 3.21¢d 0.582
Autumn =0 2.76° 3.2709b 2.87vc¢ 3.240b 3.050kc 3.250b 0.437
Winter 1.06¢4 0.93¢d 0.87¢ - 1.150¢ m
2.5ee - 3.63b¢ 3.67b¢ 3.36°¢ - 0.754
Summer 3.145 4.08¢ 3.190 2.945 3.05° 2.82° 0.592
Autumn 2.19bc 3.10¢ 1.93bc 2.30° 1.83¢ 2.18bc 0.379
Winter 1204 1.23cd 1500 [zes
D502 - 2.360¢ 2.10¢ 0.508
2.43P 2.84¢ 2.09bc 1.81¢ 0.382
1.53¢ 2.24¢ 1.88b 1.55¢ 0.322

ltalian
ryegrass




Figure 2. Monthly growth rate (kg DM ha-! day-') of fescue, ryegrass
and festulolium hybrids
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Taple Jo. 1ofal seasondl and annuai dry matier proaucrtrion (f b ha“') orrescue,

ryegrass and festulolium cultivars during year 1

Tall Fescue Kora 1.93ik 5.6790 3.49bcdet 3.55abe 14 4defghi
Tuscany 1.40K 4.80¢d 4,020bcd 3.270dbcde 13.5hii
Baroptima 1.63K 4,94bcd 3.7 6bcdst 3.3]abcd 13.4hi
Verdant 4.729 4,364 3.99abcd 3.639p 16.790
Jenna 2.35fgnii 5.059bcd 3.9 4abcde 3.424abc 14.8¢cdefgh
“Meadow Laura 2.391ghi 4.82¢cd 3.50pcdef 2.61¢f 13.3hii
_Fescue Jamaica 2.00ghik 5.43abc 3.63bcdef 2.92cde 14.09h
Fest pab. Felina 0.9 4.31d 4.00¢bed 2.9 1cdef 12.2i
FESTUCOID Hykor 1.9 6hik 4,93bcd 3.89abcde 3.250bcde 14.0fghi
Mahulena .51 5.24abc 4.31ab 3.43abc 14 5defghi
Rebab 1.254 4,79¢d 4,219bc 3.53abc 13.8hii
HZ 1.434 4,92bcd 4,320 3.120bcdet 13.8hii
Fojtan 1.554 4,9Qbcd 4,040bcd 3.3649bc 13.9hi
Lofa 2.74¢f9 5.12¢bcd 2.589 2.68def 13.1i
Becva 3.69bcd 5.54abc 3.35¢defg 3.040bcdef 15, 4bcdef
Perun 3.77b¢ 5.699p 2.98f9 3.4(Q0bc 15.8bcde
Perseus 2.69¢efan 5.46abc 3.23defg 3.03abcdet 14 .4sfohi
Hostyn 3.28bcde 5.364bc 3.93abcde 3.490bc 16.1bcd
Paulita 2.98def 5.49abc 3.80¢cbcdet 3.30abcd 15.4bcdefg
Achilles 2.99def 5.22abc 3.249¢fg 2.9 5bcdef 14.4sfohi
Bealy 3.93b 5.70ab 4.69° 3.65¢ 18.0@
Bronsyn 3.10¢cdef 5.78¢ 3.09¢fg 2.45f 14.4sfohi
Jeanne 3.95P 5.729b 2.98f9 3.08abcdef 15.7bcde
Parfait 3.86P 5.52¢0bc 3.44pcdefg 3.470bc 16.3bc
| LSD (0.05) 0.750 0.820 0.899 0.679 1.63



Table 4. Total seasonal and annual dry matter production (1 DM ha') of fescue,

ryegrass and festulolium cultivars during year 2

Tall Fescue

Meadow
Fescue

Fest pab.
FESTUCOID

LSD (0.05)

Kora 0.86¢fo 4.2]abcd (4.710b 3.25¢ ) 13.0abc
Tuscany 0.85¢f9 4.3609bc 4,630b 3.14¢ 13.09bc
Baroptima ].25abcde 4,28abc 4.31abcd 3.31¢ 13.19bc
Verdant 1.120bcdef 5.224 4.84° 3.129b 14.3¢
Jenna ].220bcde 4.370bc 4.240bcde 3.17¢ 13.0abc
Laura 0.83¢f9 3.68bcde 3.030hi 2.05sfghi 9.59defgh
Jamaica 1.03cdefg 3.50pcde 3.24ighi 2.32defgh 10.1defgh
Felina 0.649 3.63bcde 4. 04obcdef 3.0890 11.4bcdef
Hykor 0.77% 3.81bcde 4.050bcdef 3.020kc 11.4abcde
Mahulena ].09bcdef 4.27abc 4.53abc 3.48¢ 13.3¢b
Rebab 0.95ef9 3.95bcde 4.040bcdef 3.24¢ 12.19abed
HZ 0.87¢fo 3.65bcde 3.75bcdefg 2.63bcd 10.5bcdefg
Fojtan 0.89¢fg 3.84bcde A ebede 3.14¢ ) 11,9abed
Lofa 0.92¢f9 3.01de 2.889hi 1.83hi 8.649h
Becva 1.440bc 4.269bcd 3.48defghi 2.03fghi 11.2bcdetg
Perun ].24abcde 3.9 4abcde 2.95¢h 2.379e'g 10.5¢defg
Perseus 1.06bcdefg 3.15¢cde 2.68N 2.30defghi 9.18¢fgh
Hostyn 1.39abcd 4,19abcd 3.18fohi 2.480ef 11.2bcdefg
Paulita 1.05bcdefg 3.764bcde 3.30¢fghi 2.469¢f 10.6¢defg
Achilles 1.01defg 3.29cde 2.58 1.899n 8.77fgh
Bealy 1.53¢ 3.87bcde 3.60cdefgh 2.419ef 11.4bcdet
Bronsyn ].179bcdef 2.85¢ 2.49i 1.24i 7.76h
Jeanne 1.410abcd 4.01abcde 2.69N 1.82 9.92defgh
Parfait 1.470b 4.610b 2.969ni 2.54cde 11.4bcde
0.427 1.258 0.986 0.503 2.717



Table 4. Total seasonal and annual dry matter production (1 DM ha') of fescue,

ryegrass and festulolium cultivars during year 2

Tall Fescue

Meadow
Fescue

Fest pab.
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Fojtan 0.89¢fg 3.84bcde A ebede 3.14¢ ) 11,9abed
Lofa 0.92¢fo 3.019 2.889hi 1.83hi 8.649h
Becva 1.440bc 4.269bcd 3.48defghi 2.03fghi 11.2bcdetg
Perun ].24abcde 3.9 4abcde 2.95¢h 2.379e'g 10.5¢defg
Perseus 1.06bcdefg 3.15¢cde 2.68N 2.30defghi 9.18¢fgh
Hostyn ] .39abcd 4,190bcd 3.18fghi 2.484ef 11.2bcdefg
Paulita 1.05bcdefg 3.764bcde 3.30¢fghi 2.469¢f 10.4cdefg
Achilles 1.01defg 3.29¢de 2.58 1.899n 8.77fgh
Bealy 1.53¢ 3.87bcde 3.60cdefgh 2.419ef 11.4bcdet
Bronsyn ].179bcdef 2.85¢ 2.49i 1.24i 7.76h
Jeanne 1.410abcd 4.01abcde 2.69N 1.82 9.92defgh
Parfait 1.470b 4.610b 2.969h 2.54cde 11.4bcde
0.427 1.258 0.986 0.503 2.717



Table 5. Total seasonal and annual dry matter production (1 DM ha-') of fescue,
ryegrass and festulolium cultivars during year 3

Tall Fescue Kora ].39bedef 3.14cb (3210 2.05bcdet  T\g 79abe
Tuscany 1.24¢f 3.250b 3.28° 2.3990 10.2¢9b
Baroptima [L6290ed 31990 2.6685det 2.04kedei 9.52abcd
Verdant
Jenna ].47bcdef 3.140b 2.93abcd 2.02bcdef 9.54¢abcd
Meadow Laura 1.12f 2.72abcdef 1.999h 1.65f9n 7.48¢f9
Fescue Jamaica 1.289sf 2.03efe 2.880bcde 1.42¢9h 7.61¢f9
Fest Felina 1.17° 2.79abcde 2.55¢defg 2.07bcdef 8.57bcdef
FESTUCOID Hykor 1.31def 3.079kc 3.040bc 2.08pPcdef 9.50abcd
Mahulena ].34bcdef 3.39@ 3.17akc 2.729 10.6°
Rebab 1.18f 2.750bcde 2.840bcde 2.25abcd 9.03abcde
HZ 1.19¢f 2.25¢defg 2.44defoh 2.01bcdef 7.88defg
Fojtan 1.23¢f 2.51bcdefg \3.0695¢ 2.340bc )9.140bcde
Lofa
Becva
Perun /1.610bcd 2.28cdefg 1.96N ].92bcdef 7.769¢f9
Perseus ] .37bcdef 2.13defg 2.009hi ].83cdefg 7.34¢f9
Hostyn 1.6690¢ 2.89abcd 2.34efgh 2.2(Qbcde 9.1Qabcde
Paulita ].32¢cdef 1.90f9 2.059hi 1.74d¢f9 7.01f9
Achilles ] .53abcdef 2 .59abcdef 2.089n 1.72¢f9 7.91defe
Bealy 1.83° 2.44bcdefg 2.13fon ].88bcdefg 8.3 7 cdef
Bronsyn \] .689P 1.749 1.48 1.210 6.119
Jeanne
Parfait
0.347 0.828 0.577 0.512 1.808

LSD (0.05)



Tapile 6. lotal annual ary maiier production (1 DM ha™' ) and deciine In proauction

over years of fescue, ryegrass and festulolium cultivars during year 3

Kora 14.4defghi 3.0abe 9.79abc
Tuscany 13.5hi 13.00b¢ 10.29b
Tall Fescue Baroptima 13.6hi 13.19bc 9.52abcd
Verdant 16.79b 14.3¢
Jenna 14.8cdefoh \] 3.0cbc 9.5600cd
Meadow Fescue Laura 13.3“‘1' OR5oSicial 7.48¢f9
Jamaica 14.09ni 10.1defgh 7.61¢f9
Felina 12.2 11 .4bcdef 8.57cdef
Hykor 14.0fchi (11 .6abcde 9.500bcd
Mahulena 1 4.5defghi 13.3¢cb 10.6¢
Fest pab. FESTUCOID ¢ bab 13.8h 12.]0bed 9 03abcde
HZ 13.8Nii 10.5bcdefg 7.88defg
Fojtan 113.9hi \]_].9abcd 9.]4dbcde
Lofa 13.1i 8.649"
Becva ]15.64bcaet ]1.2bcdeig
Perun ] 5.8bcde 10.5¢9efg 7.7 69819
Perseus 14.4¢foni 9.18sfgh 7 .34¢f9
Hostyn ]16.1bcd ] 1.2bcdefg 9.10adbcde
Paulita 15.4Pcaefg 10.6cdefg 7.01%
Achilles 14.4¢foni 8.77fah 7.91defg
Bealy 18.00 1 .4bcdef 8.31 cdef
Bronsyn 14.4sfghi 7.760 6.119
Jeanne ]15.7bcde 9.92defgh
Parfait 16.30c 11.6bcde

1.63

2717

1.808
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Conclusions

@®LOLOID types tended to follow same
pattern of production as ryegrass
- high production during establishment
- high winter production
- decline in production during year 2
- some failed to persist into year 3

@FESTUCOID type tended to follow same
pattern as Tall fescue :
- slower to establish
high summer production

- higher production during year 2 and
year 3




Further research required to
evaluate the forage quality and
palatability of the festulolium
varieties



Thank you



