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Abstract

Four separate experiments evaluating Grasslands Puna chicory (Cichonum mfybus)  are reported.
Three of these experiments used animals to measure the quality while the fourth looked at establishment
and persistence on summer dry areas in Southland.

Lve.w?ight gains both with calves and lambs were higher wth Puna than could be expected wth
wnYentlOnal pastures.

In an autumn trial lambs grazing Puna grew wer 70 g/head/day faster than those grarlng rape.
Grasslands Puna established and persisted when sown m  pasture mixtures  in Southland. ProductIon

was maintaned  at a high level after three years of rotatonal  grazmg.
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INTRODUCTION

Recent  sh i f t s  in  lamb marke t ing  to  a  requ i rement  fo r  heav ie r  ca rcasses  has  resu l ted  in  a
search for pasture species that will give satisfactory lamb growth rates over the summer
months. Earlier work has shown the very high herbage  growth rates of Grasslands Puna
chicory, (Cichorium intybus)  under rotational grazing (Lancashire 1978; Lancashire &  Brock
1983). Herbage  growth rates in excess of 200 kg/ha/day have been recorded in summer in

Manawatu (Hare et  a l .  1987) .
This paper reports four evaluations of Puna,  three looking at the potential of converting

this herbage  into satisfactory animal growth rates. The remaining study looks at the growth
poten t ia l  o f  Puna  in  South land,  an area where i t  has not  been grown before.

E X P E R I M E N T  1
Bull beef growth rate on Puna  at Aorangi experimental farm in Manawatu. This

experiment was in two stages, 20 days duration from late February 1987 (Pl) and a further
13 day grazing period from early May 1987 (P2). Both experiments compared two levels of
herbage  allowance, 50 and 100 g DM/kg LW/day.

E igh t  Friesian  bu l l  ca lves were used per  t reatment ,  s tar t ing l iveweights  averag ing 122 kg

for Pl  and 170 kg for  P2.  Pre  and post  t r ia l  l i veweights  were measured a f ter  12 hours  fas t ing.
Calves were grazed on Puna  prior to commencement of measurements.

Puna  pastures were managed to give a herbage  mass of about 3.5 t DM/ha  and calves

were shifted to new breaks three times per week.
Pre-grazing herbage  mass averaged 3.5 t DM/ha  and was similar for both allowances

and both periods. Residual herbage  mass was higher in high allowance (HA) than the low

allowance (LA) (Table 1). Plants were at a uniform stage of maturity with few plants
commenc ing  s tem e longa t ion .

Mean daily dry matter intakes and liveweight gains are presented in Table 1. Lower
in takes  on LA than HA were  apparent  bu t  d i f fe rences were  not  s ign i f i cant .  L iveweight  ga ins

were h igher  on HA than LA for  both per iods.
Level of herbage  mass on the high allowance treatment was in the range of 2.0-3.5  t

DM/ha  for both periods and was unlikely to limit intake. However, at the low allowance

residual herbage  masses down to 0.9 and 1.4 t DM/ha  would normally be expected to limit
intake of pasture fed cattle (Nicol & Nicoll 1987). Compared with the high allowance
treatment, liveweight gain declined more severely than did intake on the low allowance
treatment .  I t  would  appear  that  the erect  and open growth habi t  o f  Puna  a l l ows  g raz ing  t o  a

lower  res idua l  be fo re  in take  i s  l im i ted  than  is  the  case  w i th  a  g rass-c lover  pas tu re .



Table 1: Effect of hertnae  allowance level on mean dallv intake and liveweioht  win

Residual herbage mass Intake LiveweIght gam
(t  DMlha) (gm DM/kg  LW) kglhdlday

HA LA H A LA H A LA

Period 1 2.0 0 9 34.3 31.3 0.88 *+* 0.39
Period 2 2.0 1.4 37.0 27.8 0.93 * 0.67

* , * *+  means significantly different P~0.05,  P~O.001
HA = high allowance (1009 DMRg  LW/day)
LA = low  allowance (509 DM/kg  LW/day)

Actual allowances differed slightly due to small variations in herbage  mass between
breaks. For period 1 average allowances were 86 and 44 g DMlkg LW and for period 2, 106

and 53 g DM/kg LW for  HA and LA respect ive ly .  That  the h igher  average a l lowances o f fered
in  per iod  2  had l i t t l e  e f fec t  on  in take  or  l i vewe igh t  ga in  o f  the  HA group ind ica tes  tha t  feed ing
leve ls  dur ing per iod 1  were a t  opt imum.

An a l lowance o f  90  g  DMlkg LW was su f f i c ien t  to  g ive  max imum l i vewe igh t  ga ins  in  6 -8

month old calves, a similar allowance level for pasture. However, maximum gains from
pasture of 0.6-0.7 kg/hd/day reported by Nicol & Nicoll (1987) are much lower than those
recorded f rom Puna  in  th is  exper iment .

EXPERIMENT 2
Lamb growth rates on Puna  in  spr ing  a t  L inco ln ,  Canterbury .  Th is  exper iment  was  over  a

six week period from early November 1986. Ten, eight week old Dorset x Coopworth ram
lambs were  ad- l ib  fed  Puna  wi th  a  f resh break on a weekly  bas is .  Herbage  mass ranged f rom
5 to 10 t DM/ha.

The comparison for this experiment was similar grazing evaluations that have been
carried out at Lincoln College using pure pasture species with Huia white clover (Trifolium
repens  L.) being the control (Cruickshank 1986).

Fasted lamb l iveweight  gains over  a 42 day per iod averaged 12- l  6  kg (24-63 kg to 36-79
kg) .  Th is  gave a  da i ly  we ight  ga in  o f  290 g  and compares  w i th  ga ins  f rom o ther  pure  spec ies
in  spr ing  o f  227 g  fo r  ryegrass  ranging through to 320 g for  whi te c lover  (Cruikshank 1986).

EXPERIMENT 3
Lamb growth rates on irrigated stands of Puna  and Rangi  rape (Brassica napus  ssp.

oleifera)  in  autumn at  L inco ln ,  Canterbury .  Th is  exper iment  was over  a  n ine week per iod f rom
early February 1987. Two allowances of Puna  were compared - 1.5 kg and 3 kg/head/day
whi le  on ly  the h igh a l lowance (3  kg/head/day)  o f  Rangi  was fed .

Mean herbage  mass was 2 500 kg/ha for Puna  and 3 500 kg/ha for Rangi.  Lambs were
given a fresh break on a weekly basis, break size being used to fix allowance. Twenty

Coopwor th  ram lambs were randomly a l located to  each t reatment .
For  both exper iment  2  and 3 lambs were fasted for  24 hours  pr ior  to  weigh ing at  s tar t  and

end of measurement period. All lambs were drenched to control internal parasites every
three weeks.

Resu l ts  f rom exper iment  3  are  g iven in  Tab le  2 .

These resu l ts  ind ica te  tha t  even  a t  re la t i ve ly  low herbage  a l lowances  the  lambs graz ing
Puna  have per formed very wel l ,  par t icu lar ly  when i t  must  be noted that  lamb growth rates are

Table 2: Lamb performance  on Puna and Ranqi rape in autumn

Treatment 1 2 3

Fasted weight (kg) 17 February 26.7 26.6 27.5
22 April 41.7 37.4 37.8

Weight gain (kg) 15 10.6 10.4
(glheadldav) 236 166 165

TREATMENTS: 1 Allowance 3.0 kg/head/day. Puna.
2 Allowance t .5 kg/head/day. Pun.?..
3 Allowance 3.0 kg/head/day. Rangi.



lower in autumn than in spring (D. Poppi,  pers. comm.).  Even at the low allowance (1.5
kg/head/day) when residuals were down to 0.6 t DM/ha,  Puna’s  growth habit allows for

sat is fac tory  an imal  per fo rmance.

EXPERIMENT 4
Estab l i shment  and  pe rs i s tence  o f  Puna  on  summer  d ry  so i l s  in  nor thern  South land.  Th is

exper iment  was on two so i ls  near  Riversdale ,  an area prone to  summer drought .  These were

a free draining Hororata silt loam and a Kaweku silt loam prone to winter waterlogging.
Annual rainfall ranged from 670 to 1095 mm over the trial duration with the Hororata soil
be ing the dr ier  o f  the two in  each year .

Puna  chicory was evaluated as a binary mixture with a grass and in a complex mixture.
The sowing rates of the species used (Table 3) were adjusted in the complex mixtures to
compensate for the speed of establishment. One complex mixture contained all species
including Huia white clover and Pawera red clover, and the other was without the two most

vigorous grasses (Nui and Matua), and Pawera.

Table 3: Sowing rates for binary and complex mixtures of Puna choxy,  and mean growth scores  for binary mixtures  an
Southland. (Scale 0 = absent. 5 = excellent).

Sowing Rate (kg/ha)
Binary  mix
Complex mix

Mean growth score
Establishment
Year 3

Nui Matua

18 60
5 10

4.42b 4.08b
4.04a 3.17b

WElIla

15
10

1.96e
3.81a

Roa

30
12

2.58d
2.99b

MSU Puna S.E. mean

20 10
12 2

3.17c 4.96a 0.143
1 .a4e 4.03a 0.204

Plots were broadcast sown in October 1982. When measurements began in autumn
1983 p lo ts  were ro ta t ional ly  grazed throughout  the year ,  lax ly  dur ing la te  spr ing and summer

(18cm-4cm)  and hard during the rest of the year (15cm-lcm).  Each site had an initial
topdressing of 350 kg/ha of potassic superphosphate (O-7-7-9). Following a soil nutrient test
in winter 1983 annual topdressing of 250 kg/ha of superphosphate (0-9-O-l 1) were applied

each  sp r ing .  I n i t i a l  pH  was 5 .8  and no  l ime was  used.
The pa i red mix tures were v isua l ly  scored for  growth on a  sca le  o f  O-5 (absent -exce l lent )

at  each graz ing.  Dry mat ter  y ie lds were measured at  each graz ing.

Binary Mixtures
Dur ing  the  es tab l i shment  per iod  a l l  spec ies  con t r ibu ted  to  the  sown mix tu re  accord ing  to

the i r  respec t ive  seed l ing  v igour  regard less  o f  s i te  (Tab le  3 ) .
The  rap id  es tab l i shment  and  h igh  sowing  ra te  o f  Puna  enabled i t  to  dominate  over  the

assoc ia ted  g rasses ,  Th is  re la t ionsh ip  con t inued  th roughou t  the  fo l l ow ing  th ree  years  (Tab le

3).

Complex Mixtures
The complex mixtures confirmed the potential of Puna  as a productive supplement for

summer pastures (Lancashire, 1978). The use of a lower seeding rate in these mixtures
(Table  3)  ensured that  Puna  was not  as  dominant  and the  ba lance o f  g rass  was much bet te r
(Tab le  4 ) .  Per fo rmance a t  e i ther  s i te  was  s im i la r  (Tab le  4 )  sugges t ing  tha t  Puna  can survive

win te r  wet  so i l s  i f  managed cor rec t l y  wh ich  inc ludes  no  w in te r  g raz ing .
P lan t  dens i t ies  d id  dec l ine  (Tab le  4 )  bu t  re la t i ve  y ie lds  rema ined  s im i la r  averag ing  30 ,  40

and 40% of annual production in the three years respectively. Winter growth of Puna  was

negligible (150 kg DM/ha)  in this environment but the inclusion of Nui and Wana  ensured
adequate  to ta l  w in ter  herbage  produc t ion .
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Table 4: Three year mean total yields, the proportionate contrlbubon of Puna to total yield, and density of Puna plants in
c0mplex  mixtures on two soil types in Southland.

Full mixture Part  mixture

Mar-Ott Nov.Feb Annual MaKkt Nov-Feb AllllWl

Kaweka Soil
Puna %
Yield (kg DWha)

Hororata  Soil
Puna %
Yield (kg DM/ha)

Plant Density (Plants/m*)

Kaweka So11
Hororaia  Soil

25 38 31 33 49 40
7530 6640 14170 6800 5390 12190

24 45 33 34 44 39
7470 5490 12960 6190 4910 11100

23.6.83 26.1.84 26.3.85 3.3.86

47 44 38 28
45 43 36 29

CONCLUSION
Grasslands Puna  chicory is a plant that can have a major input into improving animal

produc t ion .  The summer  and au tumn an ima l  l i vewe igh t  ga ins  a re  h igh  and w i th  the  sh i f t  to

heav ier  lamb carcasses th is  i s  a  very  impor tan t  fac tor  par t i cu la r ly  when compared to  the  less
than sat is fac tory  an imal  per formance f rom convent iona l  pas tures  over  th is  per iod .

W i th  Puna’s  very high herbage  product ion ,  pers is tence,  and now i ts  p roven h igh  an imal

performance, further work is justified on both management and companion species to find
the ex tent  and best  use fo r  th is  cu l t i var  in  New Zea land agr icu l tu re .
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