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Giberellins

A Naturally occurring plant hormones
I Stem elongations and leaf expansion
I Promote germination of dormant seeds
I Promote growth of dormant buds
I Involved in induction of flowering

I Stimulate reserve mobilisation in germinating
seeds

I etc




Gibberellins and Pastures

A Response from 72 experiments on average an 500

kg/ha extra growth (Matthew et al. 2009), see over
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Figure 7. Frequency distribution of pasture responses to
Progibb when applied as recommended (see text)
(data from Edmeades 2009).

A Edmeadeseviewed
results of 35 NZ trials
average boost to
ANR g U KXo ¢
to 63%)c when used as
recommended ~ applied
within 5 days of grazing
and harvested within 50
days
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Fig. 1 A, Herbage mass increase (kg DM/ha), and B, cost of response (cents’kg DM), for 72
responses to gibberellic acid from experiments summarised in Table 1. Hollow triangle symbols
in (A) are those with cost at or below 10c/kg DM in (B). Cost excludes application and assumes a
purchase price for gibberellic acid of $NZ2.50/g active ingredient.



Table 1 Summary of selecied experiments investigating pasture responses to gibberellic acid (GA), in chronological order. CF, Crude protein.

Rate(s) Initial response range
GA applied (kg DM/ha increase
Author(s) Country Dietails; application date {z/ha) cf, control) Remarks
Wittwer & Bukovek USA Poa pratensis plots at East Lansing, 7,70, 700 220870 States Poa species highly, Festuca moderately,
(1957¢) Michigan; March and Lolium slightly responsive.
Morgan & Mezss UK 15 experimenis af 4 sites on perennial 141 T0-980 10 tables of agronomic data describing responses
(1958) ryegrass, cocksfoot & timothy based including yield decrease at cut 2; herbage CP%
pastures; March—September decreased but total CP vield increased by GA at cut 1.
Finn & Nielsen Canada  Perennial ryegrass, Poa pratensis, 75, 150, 60210 ryegrass; 460-1100 Grass and legumes showed similar responses. CP%
(1939) timothy, lucerne, birdsfoot trefoil, 300, 600 Foa pratensis; 53201300  usually reduced by GA. In ryegrass negative response
Ladino white clover in pots in winter white clover at second cut was avoided at lowest rate of GA.
Scott (1959) NZ Perennial ryegrass dominant mixed 63 170 GA caused vield depression in second cut and
sward; April increased % DM as stem for both crass and clover
component of sward.
Biddiscombe Australia 2 cuiting and 3 grazing experiments, 1035 430 Treatments included combinations of GA & N. GA
el al. (1962} Fhalaris tuberosa/Trifolium subter- response converted to weight gain in merino sheep.
raneum swards; March—September Yield depression followed initial response.
Champéroux (1962) France Pot experiment, cocksfoot, 5 rates N 24 36 120=200 Root DM measured: root mass decreased by (GA at
low N but increased at high N.
Williams & Australia  Phalaris tuberosa/Trifolivm 120 170 Responses increased where swards lighily grazed
Amold (1964) subterranewmn swards at Canberra; prior to build up reserves. GA decreased %
July=Augmst chlorophyll and tllering.
Arnold et al. Aunstralia  Phalaris tuberosa/Trifolium 2.5, 10, 20, Q=520 Accomulation rate with GA up to 500% of control;
(1967) subterranewm swards; June— 30 50 ghia GA gave sharply negative response in one
Movember experiment.
Blacklow & UsA European and Medilerranean 100 Mot available GA increased shoot:root ratic and % soluble
MeGuire (1971) tall fescue varieties, Oregon; 5 carbohydrates, and decreased tillers per plant and %
experiments chlorophyll.
MecGrath & Ireland Old or new pasture, Lolium perenne, TN 50460 Yield depression at second cut averaged 290 kg DM/
MWurphy (1976) Festuca arundinacea, & Phieum ha. Herbage % N tended to decrease but usually mot
pratense;, January—February significantly so.
Percival {1980 NZ Lolium perenne 8 Pennisetum 104 480800 Herbage % N generally decreased by GA ai low N &
clandestinum swards at Kaikohe; unchanged or increased when N applied with GA.
July 1975 & 1976
Hunt {2007) Australia  Experiment conducted at Wombat, 4,8 250440 Repeated applications gave continued response,
WSW July to September. Other
details not available.
Hofinant NZ Byegrass-while clover pasture at % 200 See Table 3

Massey University



Likely causes of response

A GA increases leaf elongatigrand results in
greater aboved N2 dzy R RNE Y I 0 (

A Reduces the dry matter partitioned to the
roots

A Increases the mobilisation of carbohydrate
reserves in the plant

A (Plants that have not gone through stem
elongation more receptive)



Impact of Gibberellin

A Visuallyc greater height
A Fewer tillers/heads

A Reduction in root growtlg partition more dry
matter into shoots

A Can promote floweringegp OKA O2 NE
A Stft2gAay3a 2F S| 0SaXc
photosynthesis

AXLINROI 0f @ UGUKNRIdAK AYl
Interception
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A Increase in transpiration
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little impact on animal production

Table 2 Yield and herbage quality response to 8 g/ha gibberellic acid (GA) on a dairy pasture at Massey University,
September 2008. RPM, Rising plate meter measure of sward height; CP, herbage crude protein (%DM); ADF, acid
detergent fibre (%DM); SSS, soluble sugars and starches (%DM); ME, metabolisable energy (MJ/kg DM); DCAD,
dietary cation-anion difference (meg/kg DM): determined by near infrared spectroscopy at Analytical Research Labo-

ratories, Napier.

Treatment RPM'  kgDMMha>  CP(%) ADF (%)  SSS (%) ME DCAD
Control 15.2 1750 12.6 26.9 18.6 11.6 267
GA 8 g/ha 18.5 1720 12.4 27.3 19.2 11.6 245
SEM 0.4 130 1.0 1.2 0.5 0.2 25
P 0.011 NS NS NS NS NS NS

'Rising plate meter units of 0.5 cm.
’Determined by quadrat cut to ground level.
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A Response studies IBiddiscombend Arnold
(1962)

A Sprayed at high rates than now recommendec

A Three experiments looking at dry matter and
animal responses

A Imperial units!!



AVAILABLE GREEN PASTURE
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Fig. 1.—Available green pasture and sheep lLiveweight

changes for grazing experiment 1, 1958. Values above curves

in the upper portion of the figure represent { and P values
for treatment differances hefora orazing.



GRAZING EXPERIMENT 2: DECREASE IN AVAILABLE PASTURE, ORGANIC MATTER INTAKE, AND
LIVEWEIGHT GAIN FOR WHOLE PERIOD OF EXPERIMENT

—r -

_ Decrease in Organic Liveweight
Stocking Level Treatment Available Matter Gain (Ib)
(sheep per acre) Pasturet Intake per Sheep
(I D.M. [acre) (gfday) for 12 weeks

Mean of 6 and 9 | Control 820 025 110

Gibberellic acid 637 083 14-1
Mean of 12 and 15 Control L6005 627 2:9

Gibberellic acid | 1057 \ SO0F** 5.8

I| .o

o T P —

——— L e

wHE P 0001,

t Difference between amount available at start of grazing (30.vi) and at end of grazing
{23.ix): wvalues for green and inert herbage sampled together.

Biddiscombe and _125 _g/ha Gibberellin
ie High

Arnold 1962
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Production

A Previous slideg very high rate of GA
compared to today

A High rates of GA thought to be responsible for
lower subsequent growtqgd 2 O f f SR
ANRPGUK FT2NBI NRE STTSC

ALYUGSNI OuAz2zya gAGK TSP
back toBiddiscombend Arnold



Cutting Experiments

A Gibberellin (262 g/ha!!) +Nitrogen as
Ammonium Sulphate 225 kg/ha.

A Applied July 1@ see over
A Cloverg generally reduced in % terms by GA



Dry Matter Response GA-M

fE\ZOOO -

< 1600 |

-

< 1200 |

Q

% 800 |

= 400 ?

-

0O I T T T T T T T T
> % % Q Q o (o o »
N O O < ) o) o) o) o

A A > Vf‘) ,@,‘9 " & S '\ff’%

—Control =—GA —N N+GA



Cutting Experiments

A Gibberellin (262 g/ha!!) +Nitrogen as
Ammonium Sulphate 225 kg/ha.

A Applied July 1@ see over
A Cloverg generally reduced in % terms by GA

A Second experimerg GA at 1125 g/ha and
262.5 g/ha, N at 0, 10, 20 & 40 kg/ha, applied
June23

A One harvest GA increased DM by 300 kg/ha,
No Nitrogen effect



More recent dateg phalaris based
pastures. PPS Ararat 2017
Awl y3SsS 2F aridaSaxolyRrR
treated and untreated pastures look like this

10 d after treatment
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2000.00
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1200.00

800.00
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400.00

0.00

Cuyac kg/dm/Ha

1096.89

10 gms/Ha

994.11

Nil

Treatment

1315.66

20 gms/Ha

Jallukar Park Kg DM/Ha

1813.54

GA

Treatment

1448.98

Nil

Sprayed 22 Jun at 1400 kg/ha;
Measured17 Jul.

Sprayed 22 Jun @ 1400 kg/ha;
Measured 14 Jul.
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800

400

2000
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1200
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Millbanks Kg DM/Ha

Sprayed 9 Jun at 900 kg/ha;
Measured 3 Jul

Authors note that no significant
difference T One control plot
very poor

1,193

GA av Nil av

Treatment

Overdale Kg DM/HA

Sprayed 15 Jun at 1700
kg/ha, Measured 3 Jul.

654

461

GA ave Nil av

Treatment
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KgDM/Ha

Tottington Kg DM/Ha

670

GA

Treatments

513

Nil

Sprayed 23 Jul at 1400 kg/ha,;
Measured 24 Aug



Some Observations

A Statistical analysis not completed (and must
be)

A 2016 results not as impressive

A If responses only in range of 2800 kg/ha
then measurements must be very precise to
pick up differences

A In many cases pasture availability adequate??



Current Advice

A Use 4g/ha activeig 10 gProGibbor 40 ml
Gala) on phalaribased pastures; many use 6

to 8 g/ha

A Use 8 g/ha on other speciesyegrass, tall
fescue, cocksfoot

A Use to accelerate growth when soil
0 SYLISNI U dzNE & accordlgtd A Y 2
Matthew et al. From 86 C. For 3 MFS
f 20 0A2yaxo
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Current Advice & Uncertainties

A Pasture should be at least one year old and
high phalaris content

A Soil moisture and fertility adequate to support
extra growth (?)

Al 2 ¢ YdzOK RNE YI G0SNJ
A Gibberellin most useful in wintey mobilising

reserves, so a hard grazed pasture will
respond less

A Practicallyc use GA and broadleaf herbicide
023STUKSNI AY GAYUISNXAE.



Fertiliser nitrogen

A Another way to boost short term pasture
growth

A Remember most N in out system derived
from N fixation by legumes 20 kg N/tonne of
legume growth

A Phosphorus and Sulphur nutrition geared
toward legume production

A Need to come to grips with the Nitrogen cycle



What does the Nitrogen do?

A Photosynthesig increases rate

A Leaf expansion

A Tillering (branching)

A Favours production by tops over roots

A In pastures; favours grasses over legumes



Nitrogen Cycle
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Putting some figures on the flows

A Once again, NZ data not owgsuriously.

A Three different systems High input sheep
pasture, Hill pasture & intensive dairy



Animal

Animal uptake
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NZ Improved Pasture - Sheep
Nitrogen flows in a clover-based pasture in New
Zealand that has 1.9 t/ha of superphosphate and
1.3t lime/ha added over 4 years. This pasture
was stocked with 12 sheep/ha. (from Floate 1987
via Pearson and Ison 1997). Numbers represent
kg of N/ha






