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Appendix 1

Pilot germination experiments

This appendix outlines a series of pilot experiments investigating the effects of several factors

(physical, chemical and environmental variables) on wild oat seed germination. The aim was

to identify the best technique for estimating viability of wild oat seed samples. Seed used was

that obtained for experiment 92GH, unless otherwise stated. Treatments that improved

germination were selected for further testing. Apart from the various treatments imposed on

seed, other materials and methods were similar to those described in Chapter 3.3.2.

Germination experiment one

Commencement date: 12.10.93.

Aim: To determine whether pre-treating with 800mM sodium hypochlorite (Na0C1)

solution improves germination, particularly the effects of length of imbibition and the effects

of pre-soaking with water.

Results:

Table A.1. Effects of exposure to sodium hypochlorite and pre-soaking with water on wild

oat seed germination. Angular transformed data are presented in parentheses.

Treatmenta	Germination (%)
Pre-incubator	 Incubator	 s.e.d. = 5.4 (angular transformed)

Nil	 W	 86 (69.5) a
SH1	 W	 26 (30.5) c
SH2	 W	 45 (42.1) b
SH3	 W	 53 (47.0) b

W24 + SH1	 W	 24 (29.3) c
W24 + SH2	 W	 23 (28.5) c
W24 + SH3	 W	 7 (15.3) d

Treatments with similar letters are not statistically different (P>0.05), using Duncan's multiple range test.
a Incubator environmental conditions: temperature 19°C; 12 hours light / dark cycle.
W = imbibed in water;
SH(1,2 and 3) = imbibed in 800mM solution of Na0C1for one, two and three hours;
W24 = imbibed in water for 24 hours (water and seed placed in beaker).

Conclusion: The use of sodium hypochlorite significantly (P<0.05) reduced germination

compared with seed imbibed in water. Pre-treating seed with water for 24 hours prior to

treating with sodium hypochlorite further reduced germination, significantly (P<0.05).



161

Germination experiment two

Commencement date: 22.2.93.

Aim: To determine whether pre-treating with 800 mM sodium hypochlorite (NaOC1)

solution improves germination, particularly the effects of length of imbibition and the effects

of pre-treating with water and gibberellic acid in the incubation solutions.

Results:

Table A.2. Effects of exposure to sodium hypochlorite, pre-soaking with water and the use of

gibberellic acid on wild oat germination. Angular transformed data are presented in

parentheses.

Treatment'	 Germination (%)

Pre-incubator
	

Incubator	 s.e.d. = 8.2 (angular transformed)

Nil	 W	 62 (52.3) b

Nil	 GA	 96 (79.2) a

W24	 GA	 64 (53.2) b

SH 1/2	 GA	 43 (40.8) be

SH1	 GA	 66 (54.5) b

SH2	 GA	 24 (28.0) c

SH3	 GA	 0 (4.1)d

W24 + SHY2	 GA	 0 (4.1) d

W24 + SH1	 GA	 44 (41.5) be

W24 + SH2	 GA	 38 (37.9) c

W24 + SH3	 GA	 1 (6.0) d

Treatments with similar letters are not statistically different (P>0.05), using Duncan's multiple range test.
a Incubator environmental conditions: temperature 19°C; 12hours light / dark cycle.
W = imbibed in water,
GA = 5 x 104 M gibberellic acid solution;
SH(1/2,1,2 and 3) = imbibed in 800mM solution of NaOCI for half, one, two and three hours;
W24 = imbibed in water for 24 hours.

Conclusion: The germination of seeds with no pre-treatment and the use of gibberellic acid

in the incubation solution gave the highest germination and this treatment increased (P<0.05)

the germination of seeds compared with seeds incubated in water. Germination was

significantly (P<0.05) reduced when seeds were exposed to sodium hypochlorite for two and

three hours.
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Germination experiment three

Commencement date: 26.4.93.

Aim: To determine whether 0.2% aqueous concentrations of NaNO3 or KNO3 and 5 x 104 M

gibberellic solutions and pre-treating seed (piercing or de-hulling seed) improve germination.

Incubation in this experiment was in the dark.

Results:

Table A.3. Effects of sodium nitrate, potassium nitrate and gibberellic acid in combination

with piercing, de-hulling or leaving seeds in their original state on wild oat

germination. Angular transformed data are presented in parentheses.

Treatment'	 Germination (%)

Pre-incubator
	

Incubator	 s.e.d. = 4.2 (angular transformed)

Nil	 W	 9 (17.1) d
P W	 48 (44.0) b

H W	 24 (28.8) c

Nil	 GA	 69 (56.5) a

P GA	 65 (53.8) a

H GA	 63 (52.6) a

Nil	 SN	 21 (27.2) c

P SN	 32 (34.3) c

H SN	 18 (25.0) cd

Nil	 PN	 21 (27.2) c

P	 PN	 25 (29.9) c

H PN	 17 (24.3) cd
Treatments with similar letters are not statistically different (P>0.05), using Duncan's multiple range test.
a Incubator environmental conditions: temperature 25°C; continuously dark.
W = imbibed in water;
GA = 5 x 10' gibberellic acid solution;
SN = 0.2% solution of sodium nitrate (NaNO3);
PN = 0.2% solution of potassium nitrate (KNO3);
P = piercing the seed with a needle once (not piercing embryo);
H = de-hulling seed.

Conclusion: The gibberellic acid incubation solution significantly (P<0.05) promoted

germination. The effect of piercing or de-hulling resulted in significantly better (P<0.05)

germination when using water as the incubation solution compared with no pre-treatment.

This effect was not observed when using gibberellic acid as the incubation solution. A

temperature of 25°C and a continuous dark regime reduced germination, because similar

treatments in experiment two had higher germination.
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Germination experiment four

Commencement date: 26.4.93.

Aim: To determine whether 0.2% aqueous concentrations of NaNO 3 or KNO3 and 5 x 104 M

gibberellic solutions improve germination, particularly studying the effects of pre-treating

seed (piercing or de-hulling seed). The seed for this experiment came from Tamworth and

was only given a 4 month after-ripening period at room temperature. Again, the incubation

was in the dark.

Results:

Table A.4. Effects of sodium nitrate, potassium nitrate and gibberellic acid in combination

with piercing, de-hulling or leaving seeds in their original state on wild oat

germination. Angular transformed data are presented in parentheses.

Treatment'	 Germination (%)

Pre-incubator
	

Incubator	 s.e.d. = 3.9 (angular transformed)

Nil	 W	 5 (11.4) cd

P W	 0 (4.1) d

H W	 5 (12.8) c

Nil	 GA	 79 (62.8) b

P	 GA	 88 (70.8) a

H GA	 91 (73.2) a

Nil	 SN	 1 (6.0) cd

P SN	 4 (11.38) cd

H SN	 3 (9.4) cd

Nil	 PN	 2 (8.0) cd

P PN	 1 (6.0) cd

H PN	 0.3 (4.6) d
Treatments with similar letters are not statistically different (P>0.05), using Duncan's multiple range test.
a Incubator environmental conditions: temperature 25°C; continuously dark.
W = imbibed in water;
GA = 5 x 10-4 gibberellic acid solution;
SN = 0.2% solution of sodium nitrate (NaNO3);
PN = 0.2% solution of potassium nitrate (KNO3);
P = piercing the seed with a needle once (not piercing embryo);
H = de-hulling seed.

Conclusion: Gibberellic acid treated seed had a significantly (P<0.05) higher germination

percentage, compared with seed treated with other incubation solutions. Piercing and de-

hulling resulted in further small increases in germination when seeds were imbibed in

gibberellic acid solution. Potassium and sodium nitrate were not satisfactory as incubation

solutions.
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Germination experiment five

Commencement date: 8.6.93.

Aim: To determine whether 0.2% aqueous concentrations of NaNO 3 or KNO3 and 5 x 104 M

gibberellic acid solutions and pre-treating seed by piercing with a needle improve

germination. This experiment differs from experiment three since each treatment was applied

to three different sources of seed and 12 hours of light occurred in the high temperature phase.

Results:

Table A.5. Effects of sodium nitrate, potassium nitrate and gibberellic acid in combination

with piercing or leaving seeds in their original state on wild oat germination of three

seed sources. Angular transformed data are presented in parentheses.

Treatment' Germination (%)
s.e.d. = 6.1 (angular transformed)Pre-incubator Incubator Seed source

Nil W A 74 (59.4) def
P W A 79 (66.2) bcde
Nil GA A 88 (70.7) bcd
P GA A 84 (66.8) bcde
Nil PN A 78 (62.0) cdef
P PN A 80 (64.0) bcdef
Nil SN A 91 (74.5) ab
P SN A 74 (59.7) def

Nil W B 62 (52.0) fg
P W B 78 (62.4) bcdef

Nil GA B 99 (84.0) a
P GA B 91 (73.3) ab

Nil PN B 72 (58.1) ef
P PN B 69 (56.2) ef

Nil SN B 68 (55.7) efg
P SN B 68 (55.7) efg
Nil W C 35 (36.2) hi
P W C 23 (28.6) i

Nil GA C 89 (70.8) bcd
P GA C 88 (70.8) bcd
Nil PN C 48 (44.0) gh
P PN C 29 (32.5) hi
Nil SN C 65 (53.9) fg
P SN C 68 (55.9) efg

Treatments with similar letters are not statistically different (P>0.05), using Duncan's multiple range test.
a Incubator environmental conditions: 12hours light / dark cycle, temp. 24°C (light) and 18°C (dark).
SN = 0.2% solution of sodium nitrate (NaNO3);
GA = 5 x	 gibberellic acid solution;
PN = 0.2% solution of potassium nitrate (KNO3);
W = imbibed in water;
P = piercing the seed with a needle once (not piercing embryo);
A = seed as per 92GH experiment;
B = seed sourced from Tamworth;
C = seed sourced from Tamworth coming from flamprop-methyl treated plants applied when wild oats were in
boot stage.

Conclusion: No pre-treatment or incubation solution combination had a significant effect on

germination for seed obtained from experiment 92GH (P>0.05). However the nil pre-
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treatment / sodium nitrate incubation solution treatment was better than three other treatment

combinations. For seed source B, gibberellic acid incubation solution resulted in the highest

germination, regardless of pre-treatment, and was significantly (P<0.05) better than the five

other pre-treatment / incubation solution combinations. The use of gibberellic acid incubation

solution for seed source C significantly (P<0.05) improved germination compared with other

incubation solutions.

Germination experiment six

Commencement date: 27.6.93.

Aim: To determine whether 0.2% aqueous concentrations of NaNO3 and 5 x 104 M

gibberellic acid solutions and pre-treating seed by piercing with a needle improve

germination. To test the robustness of the germination techniques by treating three different

sources of seed.

Results:

Table A.6. Effects of sodium nitrate and gibberellic acid in combination with piercing or

leaving seeds in their original state on wild oat germination of three seed sources.

Angular transformed data are presented in parentheses.

Treatment' Germination (%)
s.e.d. = 5.0 (angular transformed)Pre-incubator Incubator Seed source

Nil W A 92 (75.1) ab
P W A 83 (66.0) bcd

Nil GA A 85 (67.4) bcd
P GA A 79 (62.8) cdef

Nil SN A 65 (53.8) fg
P SN A 43 (41.1) h

Nil W B 81 (64.2) cde
P W B 73 (59.3) cdefg

Nil GA B 95 (78.1) a
P GA B 87 (69.1) abc

Nil	 ' SN B 71 (57.6) defg
P SN B 69 (56.2) efg

Nil W C 43 (41.1) h
P W C 63 (52.6) g

Nil GA C 82 (65.1) cde
P GA C 67 (55.1) efg

Nil SN C 59 (50.2) gh
P SN C 20 (26.2) i

Treatments with similar letters are not statistically different (P>0.05), using Duncan's multiple range test.
a Incubator environmental conditions: 12hours light / dark cycle, temp. 19°C (light) and 12°C (dark).
W = imbibed in water;
P = piercing the seed with a needle once (not piercing embryo);
GA = 5 x 104 gibberellic acid solution;
SN = 0.2% solution of sodium nitrate (NaNO3);
A = seed as per 92GH experiment;
B = seed sourced from Tamworth;
C = seed sourced from Tamworth coming from flamprop-methyl treated plants applied when wild oats were in
boot stage.
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Conclusion: The gibberellic acid incubator solution significantly (P<0.05) increased

germination compared with water on two out of six occasions. The sodium nitrate incubation

solution significantly (P<0.05) reduced germination in seed source A regardless of pre-

treatment. Pre-treating seed by piercing significantly (P<0.05) reduced germination compared

with no pre-treatment for three out of nine seed type and incubation solution combinations.

Overall conclusion from germination pilot experiments

Pre-incubation treatments:

A sodium hypochlorite solution was an inappropriate pre-incubation treatment due the

reductions in germination (experiments one and two), irrespective of time of exposure.

Experiments one and two found that pre-soaking with water was detrimental for maximum

germination.

Physical disturbances to seeds such as piercing or de-hulling generally inhibited germination

of wild oat seed under illuminated conditions (experiments five and six) but this effect did not

occur in the dark (experiments three and four).

Incubation solutions:

A 5 x 104 M gibberellic acid solution consistently improved germination over other

treatments (experiments two to four) and was beneficial across different sources of wild oat

seed (experiments five and six). Soaking seeds with water for 24 hours prior to treating with

gibberellic acid resulted in 64% germination compared with 96% without pre-soaking with

water (experiment two). Sodium and potassium nitrate did not enhance germination

(experiments three to six). The use of gibberellic acid produced higher germination when

seeds were incubated in the dark compared with light, (experiments three and four) but the

greatest response to gibberellic acid occurred when seeds were incubated under a 12 hour light

/ dark cycle.

Controlled cabinet conditions:

Of the three temperature regimes, the 19°C (light) and 12°C (dark) cycle was best

(experiment six) and continuous dark conditions reduced germination (experiments three and

four). Therefore, the 12 hours light / dark cycle was the better alternative.
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Appendix 2

Summary of statistical analyses for all experiments

This appendix summarises the results of the numerous ANOVAs (analyses of variance). The

purpose of this summary is to outline the significance of the main effects (time, rate, herbicide

and adjuvant) and the various interactions between these effects. The presentation of main

effects are only shown if there are no significant interactions between the main effects. A

secondary benefit of this appendix is to complement the results within the body of the thesis.

Not all the data could be presented in the relevant chapters, with some analyses or parameters

having minor significance or importance towards seed production. Therefore, the outcomes

of the analyses of these data are included in this appendix.

Table A.7. Summary of significances of treatment effects and interactions for pot experiments

used for Chapter Three.

Experimental code

Wild oat reproductive parameter

Fecundity (total seeds/plant)

Panicle production (panicles/plant)

Panicle seed set (seeds/panicle)

Spikelet seed set (seeds/spikelet)

Spikelet production (spikelets/plant)

Viability (% germination)

92GH	 94GH

HT* SH*

ST***

HT***

HT*	 HT***

H*	 SH***

T***	 ST*

HT***

HT**	 SHT*

HT*	 T***

H*

T***	 SH***

H***	 HT***

HT*** SH***

ST***

HT* * *

Fecundity (viable seeds/plant)

H: herbicide effect;	 T: time effect;	 S: species effect;

Any combination of these letters represents interactions between the associated effects.

*: P<0.05;	 **: P<0.01;	 ***: P<0.001
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Table A.8. Summary of significances of treatment effects and interactions for field

experiments investigating time of application and rate effects used for Chapters Four

and Six.

Experimental code

Wild oat or wheat growth parameter IN92RXT CR92RXT IN93RXT SM94RXT

Wild oat seed production (seeds/m2)	 TR***	 TR***	 TR*	 THC***

TH*	 TH*	 RC***

RH***	 RH*

Wild oat fecundity (seeds/plant) 	 N/A	 N/A	 T*	 THC***

R***	 RC***

Wild oat panicle seed set	 TH*	 TRH***	 TH*	 THC***

(seeds/panicle)	 R*	 R***	 RC***

Wild oat spikelet seed set	 N/A	 N/A	 TR*	 THC***

(seeds/spikelet)	 RC*

Wild oat panicle density	 TR***	 TR***	 TR*	 THC***

(panicles/m2)	 RH*	 TH*	 TH**	 RC**

Wild oat panicle production	 N/A	 N/A	 TH*	 THC**

(panicles/plant)	 R*

Wheat yield (t/ha)	 NS	 R*	 N/A	 THC***

Wheat head density at harvest 	 T*	 T*	 N/A	 N/A

(heads/m2)	 R*

Wheat 1,000 seed weight (g) 	 TH**	 NS	 N/A	 RC*

H: herbicide effect; 	 T: time effect;	 R: rate effect; C: control (untreated) treatments

analysed as a separate effect.

Any combination of these letters represents interactions between the associated effects.

NS: not significant;	 N/A: not assessed

*: P<0.05;	 **: P<0.01;	 ***: P<0.001
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Table A.9. Summary of significances of treatments effects and interactions for field

experiments investigating application rate and adjuvant effects used for Chapters

Five and Six.

Experimental code

Wild oat or wheat growth parameter CR93ADJ CR94ADJ SM94ADJ

Wild oat seed production (seeds/m2) HR** RC** RC***

A*** AC* AC**

Wild oat fecundity (seeds/plant) HR** AC** RC***

A*** HC* AC**

Wild oat panicle seed set (seeds/panicle) HR** RC*** RC***

A*** HC*** HC***

AC*** AC***
Wild oat spikelet seed set (seeds/spikelet) RA* NS NS

H*

Wild oat panicle density (panicles/m2) HA** NS RC*

R***

Wild oat panicle production (panicles/plant) HA* RC* HC**

HR* HC*

Wheat yield (t/ha) NS AC* RC*

Wheat 1,000 seed weight (g) N/A NS NS

H: herbicide effect; 	 A: adjuvant effect;	 R: rate effect; C: control (untreated) treatments

analysed as a separate effect.

Any combination of these letters represents interactions between the associated effects.

NS: not significant;	 N/A: not assessed

*: P<0.05;	 **: P<0.01;	 ***: P<0.001

For experiment T93WVT, highly significant (P<0.001) wheat cultivar effects were detected

for wheat yield (t/ha), tiller density (tillers/m2), head density (heads/m2), 1,000 kernel weight

(g), height (cm) and plant density (plants/m 2). However, for height measured 17 days after

treatment, a cultivar / herbicide interaction (P<0.01) was found and when assessed another 53

days later a cultivar / herbicide / rate interaction (P<0.01) was detected.
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Appendix 3

Summary of experiments designed to compare two formulations of flamprop

(flamprop-methyl and flamprop-M-methyl)

Introduction: Cyanamid Agriculture Pty. Ltd., the commercial suppliers of flamprop,

commenced partial distribution of a new formulation of flamprop in late 1992. Consequently,

experiments completed after 1992 used flamprop-M-methyl (Mataven ®L) instead of flamprop-

methyl (Mataven® 100) with the aim of having data available that are relevant to the

superseding commercial formulation.

Flamprop-methyl is a racemate of two isomers (equal quantities of D and L isomers) and

flamprop-M-methyl consists only of the L isomer. Since the full RDR of flamprop-methyl is

450 g a.i./ha (225 g/ha of both D and L isomers) and the full RDR of flamprop-M-methyl is

225 g a.i./ha (L isomer), it would imply the L isomer in flamprop-methyl is the primary active

ingredient.

Aim: To compare the efficacy of flamprop-methyl with flamprop-M-methyl at half and full

RDRs, with emphasis on reduction in seed production and phytotoxic parameters of wheat. A

secondary aim was to determine the rate responsiveness of flamprop (averaged for both

formulations) in order to complement the results in Chapter 5.4.1, regarding the optimum

herbicide rate for late post-emergence applications of flamprop.

Materials and Methods: Two experiments, one at Crooble (Lat. 29°15'S, Long.

150°11'E), experiment code CR93MVM, and the other at Inverell (Lat. 29°45'S, Long.

151°12'E), experiment code IN93MVM, were conducted. Experiments CR93MVM and

IN93MVM were situated adjacent to experiments CR93ADJ (Chapter Five) and IN93RXT

(Chapters Four and Five) respectively and therefore the agronomic details of experiments

CR93ADJ and IN93RXT are identical to those for the formulation comparison experiments.

Site selection, assessment techniques, method of herbicide application, variables measured for

each experiment and general methodology are identical to those described in Chapter Two.

The wheat / wild oat growth stages and application details outlined in Table 5.2 and paddock
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details from Table 5.1 for experiment CR93ADJ are the same for experiment CR93MVM.

Time of application two in experiment IN93RXT corresponded to the same time of

application for herbicide application in experiment IN93MVM. Therefore herbicide

application details for time of application two in experiment IN93RXT, as outlined in Table

4.4, pertains to experiment IN93MVM. Likewise, the paddock details for experiment

IN93RXT which are highlighted in Table 4.1 are relevant to experiment IN93MVM. Wheat

yields were not obtained from experiment IN93MVM.

Both experiments consisted of five treatments, arranged as a randomised complete block

design and the data from the experiments were analysed and transformed (using natural

logarithms) according to the general. methodology (Chapter Two). The five treatments

common to both experiments were both formulations of flamprop at full and half RDRs plus

the untreated control.

Results: For experiment IN93MVM, flamprop-methyl significantly (P<0.05) reduced

seed production more than flamprop-M-methyl, regardless of RDR (results not presented). In

these studies untreated control wild oat plants produced 900 seeds/m 2, whilst averaging across

rates of flamprop-methyl and flamprop-M-methyl, plants produced 85 and 124 seeds/m2,

respectively. This corresponds to a small difference if expressed as percent reductions relative

to the untreated control, the corresponding values being 90.6 and 86.2%. The primary wild

oat reproductive parameter that affected seed production significantly (P<0.05) was spikelet

density (results not presented); no other parameter significantly (P<0.05) affected seed

production.

In contrast to experiment IN93MVM, no significant difference (P>0.05) in seed production

was detected between the two formulations in experiment CR93MVM (results not presented).

The only parameter affected was wild oat panicle production: untreated control plants had

1.69 panicles/plant and flamprop-methyl and flamprop-M-methyl treated plants produced 0.61

and 1.24 panicles/plant respectively. Averaged for both RDRs, flamprop-methyl reduced seed

production relative to the untreated control by 78.5% and the reduction was 69.9% for

flamprop-M-methyl. The difference in seed production for the two formulations, averaged for

both RDRs, was not significant (P>0.05).



172

Since there were few significant differences in flamprop formulations the results in Tables

A.10 and A.11 are presented as averages of the formulations and highlight the effect of

herbicide rates on wild oat parameters or wheat yield. Seed production was reduced relative

to the untreated control by 75.0% using half RDRs in experiment IN93MVM and was 94.8%

for full RDRs (Table A.10). However, these respective values for experiment CR93MVM

were 57.7 and 95.6% (Table A.11). The use of half and full RDRs in both experiments caused

significantly (P<0.05) lower wild oat reproductive parameters. With specific focus on

parameters that have density related characteristics such as plant density at harvest, spikelet,

and panicle density, half RDRs significantly (P<0.05) reduced spikelet density in both

experiments (Tables A.10 and A.11). The use of full RDRs resulted in significant (P<0.05)

reductions in all density related variables in both experiments with the exception of plant

density in experiment CR93MVM.

Table A.10. Experiment IN93MVM: Comparison of the efficacy of half with full RDRs of

flamprop, irrespective of formulation, for wild oat growth parameters. Data in

parentheses are logarithmic transformed.

Untreated

control

Half RDR Full RDR Significance s.e.d.

Wild oat seed production 899.5 224.9 46.8 P<0.001 (0.166)a
(log. seeds/m-) (6.803) (5.420) (3.867) (0.135)1'
Reduction in seed production 0.0 75.0 94.8
(% of untreated)
Wild oat plant density at harvest 15.0 14.2 3.7 P<0.001 (0.20)'
(log. plants/m2) (2.77) (2.72) (1.55) (0.16)1'
Wild oat panicle density at harvest 24.0 27.1 7.0 P<0.001 (0.19)a
(log. panicles/2) (3.22) (3.33) (2.08) (0.15)1'
Wild oat spikelet density 458.4 128.0 29.9 P<0.001 (0.14)a
(log. spikelets/m 2) (6.13) (4.86) (3.43) (0.11)1'
Wild oat fecundity 60.1 15.9 13.0 NS (0.24)a
(log. seeds/plant) (4.11) (2.83) (2.64) (0.20)1'
Wild oat panicle production at 1.6 1.9 2.0 NS (0.11)a
harvest (log. panicles/plant) (0.96) (1.07) (1.08) (0.09)1'
Wild oat panicle seed set 37.6 8.3 6.8 NS (0.18)a
(log. seeds/panicle) (3.65) (2.23) (2.05) (0.14)"
Wild oat spikelet seed set 1.97 1.75 1.58 NS 0.11'
(seeds/spikelet) 0.09b
a s.e.d. to compare between means of either RDRs and the untreated control.
b s.e.d. to compare between RDRs only.
NS no significant difference between half and full RDRs.

Wheat yield in experiment CR93MVM (Table A.11), was not affected by either flamprop

formulation or RDR.
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Table A.11. Experiment CR93MVM: Comparison of the efficacy of half with full RDRs of

flamprop, irrespective of formulation, for wild oat growth parameters and wheat yield

(t/ha). Data in parentheses are logarithmic transformed.

Untreated

control

Half RDR Full RDR Significance s.e.d.

Wild oat seed production 991.3 418.9 43.7 P<0.001 (0.50)a

(log. seeds/m2) (6.90) (6.04) (3.80) (0.41)b

Reduction in seed production (% of

untreated)

57.7 95.6

Wild oat plant density at harvest 20.8 21.2 21.3 NS (0.18)8

(log. plants/m2) (3.08) (3.10) (3.10) (0.15)b
Wild oat panicle density at harvest 34.9 26.4 5.2 P<0.001 (0.32)'

(log. panicles/2) (3.58) (3.31) (1.83) (0.26)b

Wild oat spikelet density 501.7 211.7 22.8 P<0.001 (0.51)'

(log. spikelets/m2) (6.22) (5.36) (3.17) (0.42)b

Wild oat fecundity 47.9 19.7 2.5 P<0.001 (0.32)a

(log. seeds/plant) (3.89) (3.03) (1.25) (0.26)b

Wild oat panicle production at 1.69 1.28 0.33 P<0.001 0.13'

harvest (panicles/plant) 0.101'

Wild oat panicle seed set 28.4 15.9 8.7 P<0.05 (0.22)'

(log. seeds/panicle) (3.38) (2.83) (2.27) (0.18)b

Wild oat spikelet seed set 1.97 1.96 1.94 NS 0.08'

(seeds/spikelet) 0.07b
Wheat yield (t/ha) 2.30 2.30 2.36 NS 0.03'

0.03b
a s.e.d. to compare between means of either RDRs and the untreated control.
b s.e.d. to compare between RDRs only.
NS no significant difference between half and full RDRs.

Conclusion: Seed production following the use of flamprop-methyl compared with

flamprop-M-methyl was significantly (P<0.05) lower in experiment IN93MVM. In

experiment CR93MVM, the only wild oat parameter to be significantly (P<0.05) reduced

more by flamprop-methyl than by flamprop-M-methyl was wild oat panicle production. From

these main findings, flamprop-methyl was slightly more efficacious than flamprop-M-methyl,

but the extent of this benefit was only slight.

Flamprop formulation or rate had no detrimental effect on wheat yield (cv. Hartog) in

experiment CR93MVM. It is likely that many other factors are responsible for phytotoxic

effects on wheat with the late application of flamprop. Such factors which could not be

investigated in great detail within this chapter are wheat growth stage, varying seasonal
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conditions and the addition of adjuvants. There are also many commercial wheat cultivars

that need to be investigated.

The rate response of both formulations were similar because no formulation by rate

interactions were found. Results obtained from these experiments are similar to those of

others. For example, the efficacy of full RDRs (both formulations) in CR93MVM, resulted in

a 95.6% reduction in seed production (Table A.11) and was similar to the 97.7% reduction

from flamprop-methyl at full RDR applied at time of application two in experiment IN92RXT

(Table 5.3). Similar application growth stages were reported for both these experiments.
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