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Autumn Sowing Date and Seeding Rate Affect Seed Production of Prairie Grass 

M.D. Hare\ M.P. Rolston\ R.E. Falloon2 and R.E. Hickson2 

ABSTRACT 

A field trial was carried out in New Zealand to measure 
seed yields and seed yield components of prairie grass 
(Bromus wifldenowii Kunth; syn. B. cathanicus Vahl) cv. 
Grasslands Matua sown on three dates in autumn ~11 March, 
1 and 22 April) at two seeding rates (5 and 20 kg ha· ), 

Total seed yield was 8190, 7020, and 4420 kg ha"1 from the 
first, second and third sowings, respectively. Seed yields from 
the low seeding rate were as great as from the high rate for all 
but the third sowing date. Seed yields were closely related to 
numbers of seeds m"2 (r=0.99), and also, but less flosely, to 
numbers of fertile tillers, spikelets, and florets m" (r=0.66, 
0.76 and 0.79, respectively). 

Floret site utilization recorded in this study was 63.5%, 
considerably higher than previously reported for both prairie 
grass and perennial ryegrass (Lolium perenne). 

This study has shown that high seed yields can be obtained 
from prairie grass at low seeding rates if seed crops are es
tablished in early autumn. 

Additional index words: Bromus willdenowii, rescue grass, 
seed yield components, seeds m"2

, fertile tillers m"2
, spikelets 

m-2
, florets m" , spikelets per tiller, florets per spikelet, seeds 

per spikelet. 

INTRODUCTION 

The prairie grass (or rescue grass) cultivar Grasslands 
Matua (Bromus willdenowii Kunth, syn. B. catllarticus 
Vahl) is a highly productive forage grass, giving better 
winter and summer production under rotational grazing 
than perennial ryegrass (Lolium perenne L.) (Fraser, 
1985). With increased use of this cultivar in pastures, 

· demand for seed has risen, and production of certified 
seed in New Zealand has increased from 18 tonnes in 
1982 to 253 tonnes in 1986 (Anon., 1986). 

Prairie grass seed crops are usually autumn sown for 
maximum seed yields, although good yields can also be 
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obtained from spring sowings (Brown and Rolston, 
1985). Since prairie grass germinates and establishes 
slowly, produces few tillers and grows slowly at low tem
peratures (Culleton and McCarthy, 1983; Falloon, 1985; 
Hill et al., 1985), time of sowing in autumn may affect 
prairie grass seed productivity. Falloon and Rolston 
(1989) recorded a 56% reduction in yield of prairie grass 
seed in summer owing to a six week delay in sowing the 
previous autumn. However, this study did not examine 
effects of sowing date on tillering or seed yield compo
nents. Hill and Watkin (1975) had earlier shown that 
tillers of prairie grass formed during the first four 
months following an early autumn sowing make the 
greatest contribution to seed yield and seed numbers at 
harvest. 

Seeding rate has also been shown to affect seed pro
duction of prairie grass. Brown and Archie (1986) 
recorded lower seed yields from a seeding rate of 7.5 kg 
seed ha"1 than from higher seeding rates, and demon
strated that florets per unit area and floret fertility were 
the major determinants of seed yield. Although at low 
seeding rates numbers of spikelets per head and florets 
per spikelet were high compared with high seeding rates, 
these did not fully compensate for low numbers of fertile 
tillers. 

A field trial was designed to test the hypotheses that 
late autumn sowings give low seed yields because few 
fertile tillers are present at harvest, and that high per 
tiller seed yields cannot compensate for low populations 
of fertile tillers. The trial compared seed production and 
seed yield components from prairie grass sown on three 
different dates in autumn at two widely different seeding 
rates. 

MATERIALS AND METHODS 

The trial was conducted over the 1986/87 season at 
the DSIR farm 'Aorangi', Manawatu, New Zealand 
(latitude 40° 23' south), on Holocene siliceous sandy al
luvium soil (Kairanga silt loam). Rainfall and soil tem
peratures (10 em depth) recorded at 0900 h each day 
were obtained from a meteorological station (N.Z. Me
teorological Service, Kairanga), approximately 1000 m 
from the trial site. 



JOURNAL OF APPLIED SEED PRODUCTION, VOL. 6, 1988 47 

Seed of Grasslands Matua prairie grass was sown at 
two seeding rates (5 and 20 kg ha-1

) on three sowing 
dates (11 March, and 1 and 22 April1986). These treat
ments were replicated four times in a fully randomized 
trial. Seed treated with fungicides (thiram + triadimenol 
+ fuberidazole at 5 + 0.25 + 0.04 g kg-1 seed; 'Thiram 
80W' + 'Baytan F17') was machine drilled in rows 
spaced 15 em apart in cultivated plots measuring 30 x 2 
m. Herbicide (methabenzthiazuron at 1.4 kg ha-1

; 

'Tribunil') was applied to plots 3 weeks after sowing. 
Sheep grazed the plots on 4 August and 16 September 
(closed to flower), and 80 kg ha-1 nitrogen was applied on 
29 September. 

Number of plants were counted six weeks after sow
ing. Tillers were counted and plants harvested for dry 
weight (DW) determinations nine weeks after sowing 
and then prior to each grazing. Numbers of tillers and 
tiller DW were determined for five 1 m lengths of row 
from each plot. 

Two seed harvests were taken; the first on 22 Decem
ber 1986 and the second on 12 February 1987. Prior to 
each harvest during anthesis, a 0.25 m2 area in each plot 

. was cut to determine the number, length and DW of fer
tile and vegetative tillers. Fertile tillers were also 
counted in three further uncut 0.25 m2 areas in each plot. 
Spikelets and florets were counted on 20 heads selected 
randomly from each plot. At each seed harvest, eight 
0.25 m2 samples were hand-cut from each plot, air dried, 
threshed and cleaned, and seed yields and thousand seed 
weights (TSW) (adjusted to 14% moisture) were deter
mined. Immediately after the first harvest, remaining 
seed was combine harvested from the plots, the straw 
was removed, and the plots were left to regrow for the 
second harvest. 

The following seed yield components were counted or 
calculated at each harvest: number of fertile tillers m-2

, 

counted from four 0.25 m2 areas in each plot; number of 
spikelets per tiller, counted from 20 fertile tillers per 
plot; number of spikelets m-2

, calculated by multiplying 
fertile tillers m2 by spikelets per tiller; number of florets 
per spikelet, counted from three spikelets per tiller from 
20 tillers (from base, middle and top positions in each 
tiller); number of florets per tiller, calculated by multi
plying florets per spikelet by spikelets per tiller~ number 
of florets m-2

, calculated by multiplying florets per tiller 
by fertile tillers m-2

; number of seeds per spikelet, calcu
lated by dividing seed yield by the weight of one seed 
(TSW /1000) and dividing this figure by spikelet number 
m-2

; number of seeds per tiller; seeds per spikelet multi
plied by spikelets per tiller; and number of seeds m-2

, 

number of seeds per tiller multiplied by fertile tillers m-2
• 

All the data was analysed by the SAS statistical 
program. 

RESULTS 

Meteorological Data: Daily 10 em soil temperature 
and rainfall data for the establishment periods of the trial 
are shown in Fig. 1. Soil temperatures varied consider
ably, but there was a downward trend from 20°C in mid
March to below 8°C in May. Average soil temperatures 
for the first nine weeks after each sowing were 13.5°C for 
the first sowing, 11.1°C for the second and 9.5°C for the 
third. 

There was little rainfall (30.6 mm) in the six weeks 
after the first sowing (Fig. 1). In contrast, during the 
same period after the second and third sowings, rainfalls 
of 114 and 100 mm respectively were recorded. 
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Fig. 1. Daily (0900 h) 10 em soil depth soil tempera
ture and rainfall records for the period 11 
March to 24 June 1986. Arrows indicate trial 
sowing dates •. 

Plant establishment and vegetative growth. In the 
first six weeks after sowing, more plants established from 
the second sowing than from the other two sowings, and 
there were three to four times more seedlings in plots 
sown with the 20 kg ha-1 seeding rate than from those 
sown with 5 kg seed ha-1 (Fig. 2a). 

By nine weeks after sowing, there were more tillers in 
plots from the first sowing than the two later sowings 
(Fig. 2b). Similarly, plots established from the first sow
ing possessed more and heavier tillers in mid-winter (30 
July) and at closing in spring (16 September) than from 
later sowings (Fig. 2c, d, e and f). Greater numbers of 
tillers were counted in plots sown at the high seeding rate 
than at the low rate (Fig. 2c and d), but sowing rate did 
not affect tiller weight (Fig. 2e and f). 

In mid-winter and at closing, more herbage was har
vested from the first-sown plots and from those sown at 
the high seeding rate than later sown and low seeding 
rate plots (Fig. 2g and h). 
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Fig. 2. Mean numbers of plants six weeks after sowing (a), numbers of tillers nine weeks after sowing (b), on 30 
July (c) and 16 September (d), dry weight of tillers on 30 July (e) and 16 September (f), and dry weight of 
harvested herbage on 30 July (g) and 16 September (h) for plots of prairie grass sown on different dates in 
autumn, 1986. Seeding rates of 20 kg ha·1 (----)and 5 kg ha·1 (--)were used. Standard errors of means 
are indicated and means accompanied by the same letter are not significantly different (P > 0.05) as 
indicated by pairwise t tests. 
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Seed yield: No lodging or head smut (caused by Usti
lago bullata Berk.) occurred in plots in either the first or 
second seed crops. 

Date of sowing in autumn had a considerable effect on 
yield of seed at the first harvest (Fig. 3). Plots sown on 
11 March produced 6170 kg seed ha-1

. Seed yields from 
the 1 April and 22 April sowings were 76% ( 4720 kg ha-1) 

and 44% (2730 kg ha-1
) of this, respectively. Sowing date 

did not affect seed yield at the second harvest. 
An effect of seeding rate on seed yield was detected 

only for the first harvest of plots sown on the last sowing 
date (Fig. 3); seed yield from plots sown at the low rate 
was 49% of that from plots sown at the high rate. 

Seed yield from the second harvest (Fig. 3) was 2000 
kg ha-\ and was not affected by sowing date (P>0.10) or 
seeding rate (P>O.SO). 

Total seed yield (first and second harvests combined) 
was 8190 kg ha-1 from the first sowing and 7020 kg ha-1 

from the second (P>O.OS). Total yield from the third 
sowing was 4420 kg ha-\ 58% of the average from the 
first two sowings (7610 kg ha-1

; P<0.01). 

7000 

...--... 6000 

I 
0 

.r:: 5000 

en 
~ 
'---" 4000 

-o 
Qj 
;,::: 3000 

-o a; 2000 
(/) 

1000 

A 

March II April I April 22 

Seeding Rote 

~ 5 kg ho-1 

ELl 20 kg ha-1 

First Harvest Second Harvest 

Fig. 3. Mean seed yields from prairie grass sown on 
different dates in autumn 1986, at two seeding 
rates. 

Seed yield components: Sowing date and seeding rate 
treatments affected components of seed yield at the first 
harvest but not the second. Seed yield component data 
from the first harvest are summarized in Figs. 4 to 7. 

Vegetative tillers: Sowing date and seeding rate did not 
affect numbers of vegetative tillers in plots at anthesis 
(mean 135m-2

). However, mean DW of vegetative tillers 
from the low seeding rate was 0.42 g, significantly (P < 
0.01) heavier than those from the high rate (0.32 g). 

Fertile tillers: Fewer fertile tillers were produced from 
the last sowing than from the earlier sowings (Fig. 4a). 
The low seeding rate gave fewer fertile tillers than the 
high rate, particularly at the last sowing. Fertile tillers 

were longer from early than from late sowings, but 
seeding rate affected length of tillers only from the last 
sowing (Fig. 4b ), with the low rate giving shorter tillers. 
Fertile tillers were lighter in the high seeding rate plots 
than those in plots sown at the low rate, but sowing date 
had little effect on weight of fertile tillers (Fig. 4c). 
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Fig. 4. Mean numbers (a), heights (b) and dry 
weights (c) of fertile tillers in prairie grass 
plots sown on different dates in autumn 1986 
at two seeding rates (see Fig. 2 for key and 
statistical information). 
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Spikelets: There were more spikelets per tiller from 
the low seeding rate and from the first sowing than from 
the high rate and last sowing (Fig. Sa). Sowing in April 
at the high seeding rate produced more spikelets m-2 

than at the low rate, and this effect was greatest from the 
last sowing (Fig. Sb). 
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Fig. 5. Mean numbers of spikelets per tiller (a) and 
m-2 (b) for prairie grass plants sown on dif
ferent dates in autumn 1986 at two seeding 
rates (see Fig. 2 for key and statistical 
information). 

Florets: The low seeding rate gave more florets per 
spikelet than the high rate (Fig. 6a). Sowing date af
fected floret production only from the last sowing, when 
plants in plots sown at the low seeding rate had more flo
rets per spikelet than those sown at the high rate. Num
bers of florets m-2 followed a similar trend to spikelets 
m·2, with the high seeding rate giving more florets per 
unit area than the low rate from the April 22 sowing (Fig. 
6b). 
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Mean numbers of florets per spikelet (a) and 
m·2 (b) for prairie grass plants sown on dif
ferent dates in autumn 1986 at two seeding 
rates (see Fig. 2 for key and statistical 
information). 

Seeds: Number of seeds m·2 was unaffected by seed
ing rate, but was lower from the April sowings than from 
the March sowing (Fig. 7a). Numbers of seeds per 
spikelet and per tiller (Fig. 7b and c) were greatest from 
the low seeding rate, particularly from the last sowing in 
April. TSWs were also affected by sowing date, with 
heavier seed produced from the last sowing than from 
earlier sowings (Fig. 7d). 

Relationships of vegetative tiller weights and seed yields 
with seed yield components: Linear correlation coeffi
cients were calculated to determine if DW of vegetative 
tillers measured in mid-winter and at closing, and seed 
yield at the first harvest were related to seed yield 
components. 
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information). 

DW of vegetative tillers: Significant (P < 0.05) positive 
coefficients were calculated for DW of vegetative tillers 
with seed yield, and with the yield components, fertile 
tillers m·2, spikelets m·2, spikelets per tiller, florets 
m"2

, and seeds m"2
, for DW determinations in both July 

and September (Table 1). TSW and seed weight per 

Table 1. Coefficients of linear correlation (r) for dry 
weight (g) per vegetative tiller in July and 
September 1986 with seed yield and seed yield 
components of prairie grass harvested in De
cember 1986. 

r 
Component July September 

Seed yield (kg ha"1
) 

**a *** 
0.61** 0.70** 

No. fertile tillers m"2 
0.62*** 0.6\** 

No. spikelets m"2 
0.73* 0.76** 

No. spikelets Rer tiller 0.46*** 0.60*** 
No. florets m· 0.74 0.78 
No. florets per tiller 0.19 0.30 
No. florets per spikelet -0.33*** -0.3\** 
No. seeds m"2 0.65 0.71 
No. seeds per tiller -0.29 * -0.26* 
No. seeds per spikelet -0.42* -0.43* 
Thousand seed weight (g) -0.48 -0.43 

*** ** * 
a , and indicate coefficients significant at P < 
0.001, 0.01 and 0.05 respectively. 

Table 2. Coefficients of linear correlation (r) for seed 
yield (kg ha "1) with seed yield components of 
prairie grass harvested in December 1986. 

Component 

No. fertile tillers m"2 

No. spikelets m"2 

No. spikelets Rer tiller 
No. florets m· 
No. florets per tiller 
No. florets per spikelet 
No. seeds m"2 

No. seeds per tiller 
No. seeds per spikelet 
Thousand seed weight (g) 

r 

***a 
0.66*** 
0.76* 

0.51*** 
0.79 
0.18* 

-0.47 *** 
0.99 

-0.25* 
-0.43 
-0.29 

a*** ** d * ' d' ffi ' ' 'fi , an m 1cate coe 1c1ents s1gm 1cant at P < 
0.001, 0.01 and 0.05 respectively. 
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spikelet were negatively correlated with DW of vegeta
tive tillers. 

Seed yield: Significant (P < 0.05) positive coefficients 
(in order of magnitude) occurred for seed yield with 
seeds m·2, florets m·2, spikelets m·2, fertile tillers m-2

, and 
spikelets per tiller (Table 2). Seed yield was negatively 
correlated with both florets and seeds per spikelet. 

DISCUSSION 

This study has demonstrated that time of sowing in 
autumn can have considerable effect on seed yields of 
Grasslands Matua prairie grass. Yield reduction in seed 
yield of greater than 50% was recorded with a six week 
delay in sowing the previous autumn; a similar result to 
that recorded by Falloon and Rolston (1989). The pre
sent study has explained these effects in terms of plant 
growth characteristics in prairie grass seed crops. The 
study also has indicated that simple relationships exist 
with time (sowing date) and space (seeding rate) as they 
affect initial establishment and subsequent reproductive 
development within a Matua seed crop. 

By mid-September each delay in autumn sowing time 
had produced fewer tillers per unit area regardless of 
seeding rate (Fig. 2d). The four times higher seeding 
rate (20 kg ha-1

) had produced more tillers per unit area 
than the 5 kg ha"1 seeding rate, but only one to two times 
more. This is because at the low seeding rate there was 
additional space for per plant expression and so there 
was a much higher tiller multiplication rate. Regardless 
of seeding rate, weight per tiller in mid-September was 
similar with each delay in closing (Fig. 2f), and so tiller 
weight had not been affected by additional space for per 
plant expression. 

Given adequate time (1st sowing) the high tiller mul
tiplication rates of the low seeding rate enabled similar 
fertile tiller numbers per unit area to the high seeding 
rate to be formed at anthesis (Fig. 4a). However, for 
each sowing tiine delay fertile tiller numbers declined in 
a linear manner; more so at low rather than high seeding 
rates. Although the low seeding rate gave greater reduc
tions in fertile tiller numbers with delays in sowing time, 
those formed had the potential to be more vigorous. 
Fertile tiller weights at the 5 kg ha"1 seeding rate were 
higher than those at the 20 kg ha·\ particularly for the 
first two sowings. 

As a consequence of this greater nutritional support, 
more florets per spikelet (Fig. 6a) and spikelets per head 
(Fig. Sa) had formed by anthesis at low rather than high 
seeding rates. 

The study of the development of Matua prairie grass 
tillers to anthesis has highlighted important points: (i) 
the importance of early sown tiller multiplication on the 
resultant number of fertile tillers induced; (ii) the im-

portance of time if adequate fertile tiller numbers are to 
be formed, particularly at low seeding rates; and (iii) the 
importance of space in enhancing the development of 
vigorous fertile tillers with enhanced reproductive 
potential. 

From anthesis onwards, it is of interest to see if the 
larger per-tiller reproductive potential (florets per 
spikelet and spikelets per head) at the low seeding rate~ 
can be expressed in seeds per spikelet and per tiller, and 
offset potential decreases in seed yield caused by lower 
fertile numbers, particularly for delayed sowings. 

Regardless of sowing time, at the high seeding rate 
seeds per spikelet and per tiller formed were similar 
(Fig. 7b and 7c). At the low seeding rate each subse
quent delay in sowing enhanced the seed numbers 
formed. The higher per tiller reproductive response at 
the low seeding rate for the first two sowing times was 
sufficient to offset lower fertile tiller numbers and give 
equivalent seed yields per unit area to the high seeding 
rate (Fig. 3). However, the large reproductive response 
of tillers sown last at the low seeding rate was insufficient 
to overcome the low fertile tiller populations and provide 
a comparable seed yield to the high seeding rate 
treatment. 

Our hypothesis was proven, in part, in that late au
tumn sowings do produce fewer fertile tillers. However, 
high per tiller seed yields can compensate for low popu
lations of fertile tillers if sown in early autumn. 

Previous studies have found that the earlier a tiller is 
formed, the more productive it becomes (Langer and 
Lambert, 1959; Wilson, 1959; Ryle, 1964; Hill and 
Watkin, 1975). Our study has shown that if a late formed 
tiller is given more space than an early formed tiller it 
can produce more seed (Fig. 7c). However, because 
numbers of seeds per unit area had the strongest rela
tionship with seed yield (Table 2) and they were primar
ily related to fertile tiller numbers and not to seed num
bers per spikelet, within tiller productivity cannot over
come too low a productivity per unit area (fertile tiller 
numbers). This is, in part, contrary to the situation 
found in unlodged ryegrass seed crops, where both num
ber of fertile tillers and number of seeds per spikelet 
were positively related to number of seeds per unit area 
(Hampton and Hebblethwaite, 1983). 

Plants from early sowings produced more tillers after 
establishment and during the winter than those from late 
sowings, and thus gave greater herbage yields in winter 
and spring. These results, as pointed out by Falloon and 
Rolston (1989), have important implications for pastoral 
farmers. Low temperatures reduce the germination and 
tiller growth rates of prairie grass (Culleton and Mc
Carthy, 1983; Hill et al., 1985). Late established plants 
never catch up with early established plants during the 
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following winter and spring, and have reduced vegetative 
and reproductive productivity. 

This study has demonstrated that if prairie grass is 
sown in early autumn for seed production, a seeding rate 
of 5 kg ha-1 will produce a seed yield similar to that pro
duced by a seeding rate of 20 kg ha-1

. However, if au
tumn sowings are delayed, the seeding rate should be in
creased to overcome the low tiller numbers that occur in 
late-sown crops. 

Throughout the trial, prairie grass plots sown with 5 
kg seed ha-1 had fewer tillers than the 20 kg ha-1 plots. 
Seed yields from the first two sowings were similar for 
both seeding rates because there was considerable within 
tiller compensation in low seeding rate plots. Numbers 
of spikelets per tiller and florets per spikelet were high 
enough to compensate for low fertile tiller populations in 
these plots. In contrast, from the last sowing, high per 
tiller seed yield components did not fully compensate for 
low numbers of fertile tillers in low seeding rate plots. 
These results illustrate the importance of early sowing 
when low seeding rates are used, as this enables forma
tion of heavy tillers which each have high productive po
.tential (large numbers of seed producing sites). 

Elgersma (1985) suggested that economical floret site 
utilization (FSU) is best determined using the formula 

seed yield m -2 

FSU = 

irtflor. m-2 x TSW /1000 x florets per inflor. 

Using this formula and data from the present study we 
found that the different sowing times and seeding rates 
did not affect percent FSU. However, the overall FSU 
was 63.5%, which is considerably greater than those pre
viously reported for Matua prairie grass (30 to 50%; 
Brown and Archie, 1986). This is also much greater than 
the range of FSUs (20 to 30%) reported for perennial 
ryegrasses (Lolium perenne) (Hebblethwaite et al., 1980). 
It is unclear why the FSU was so high for the present 
study. This high FSU may partly explain why the seed 
yields obtained were the highest yet reported for Matua 
prairie grass. Numbers of spikelets per head were 40% 
greater, numbers of florets m-2 were 30 to 40% greater, 
and TSWs were 2 to 4 g heavier than those recbrded in 
previous studies (Brown and Rolston, 1985; Brown and 
Archie, 1986). The second harvest seed yields (2,000 kg 
ha-1

) obtained in the present study were higher than first 
harvest yields recorded in the same previous studies. 
Total seed yield of over 8 tonnes ha-1 recorded from an 
early-sown crop indicates the potential for extremely high 
seed yields from Matua prairie grass. 

Brown and Archie (1986) recorded a first to second 
harvest seed yield ratio for Matua prairie grass of 2:1. In 
the present study, early autumn sowing gave a ratio of 

3:1, while the ratio for later sowings was 2:1. Early au
tumn sowing thus enhanced seed yields more at the first 
harvest than at the second. Unlike Falloon and Rolston 
(1989), we did not record effects of sowing date at the 
second harvest. However, there may have been effects of 
sowing date on second harvest seed yields if sowings had 
been carried out later in the autumn. 

This study has re-emphasized the need for prairie 
grass to be sown early in autumn, and has demonstrated 
how manipulation of seeding rates may be used to par
tially overcome deleterious effects of late sowing on seed 
yields. These results should assist both pastoral farmers 
and seed producers to maximize productivity from 
prairie grass. 

ACKNOWLEDGMENTS 

Mr. Randall Kimura and Mr. Sam Gordon assisted 
with crop management and harvesting, Mr. Peter Clif
ford gave constructive criticism, and Dr. Siri Wewala 
gave advice on statistics. 

REFERENCES 

1. Anonymous. 1986. Official Seed Testing Station Annual 
Report. Ministry of Agriculture and Fisheries, New 
Zealand: 69 pp. 

2. Brown, K.R., and M.P. Rolston. 1985. Effect of man
agement on seed recovery and seed yield of Bromus 
willdenowii. Proc. XV Inter. Grassld. Cong. 307-309. 

3. Brown, K.R., and W.J. Archie. 1986. Seed production 
studies in 'Grasslands Matua' prairie grass (Bromus 
willdenowii). N.Z.J. Exp. Agric. 14:261-269. 

4. Culleton, N., and V. McCarthy. 1983. Germination of 
Lolium pere1me, Bromus wildenowii and Trifolium 
pratense. Ir. J. Agric. Res. 22:31-36. 

5. Elgersma, A. 1985. Floret site utilization in grasses: 
definitions, breeding perspectives and methodology. J. 
Appl. Seed Prod. 3:50-54. 

6. Falloon, R.E. 1985. Prairie grass establishment affected 
by seed treatment and sowing date. Proc. N.Z. Grassl. 
Assoc. 46:141-146. 

7. Falloon, R.E., and M.P. Rolston. 1989. Productivity of 
prairie grass (Bromus willdenowii Kunth) affected by 
sowing date. Grass For. Sci. 44: (in press). 

8. Fraser, T.J. 1985. Role of Matua prairie grass in an all
grass system for prime lamb production. Proc. N.Z. 
Grassl. Assoc. 46:157-161. 

9. Hampton, J.G., and P.D. Hebblethwaite. 1983. Yield 
components of the perennial ryegrass (Latium perenne 
L.) seed crop. J. Appl. Seed Prod. 1:23-25. 

10. Hebblethwaite, P.D., D. Wright, and A. Noble. 1980. 
Some physiological aspects of seed yield in Latium 
perenne L. pp. 71-96. P.D. Hebblethwaite (ed.) In Seed 
Production. Butterworths, London. 



54 JOURNAL OF APPLIED SEED PRODUCTION, VOL. 6, 1988 

11. Hill, M.J., and B.R. Watkin. 1975. Seed production 
studies on perennial ryegrass, timothy and prairie grass. 
1. Effect of tiller age on tiller survival, ear emergence 
and seedhead components. J. Br. Grassl. Soc. 30:63-71. 

12. Hill, M.J., C.J. Pearson, and A.C. Kirby. 1985. Germi
nation and seedling growth of prairie grass, tall fescue 
and Italian tyegrass at different temperatures. Aust. J. 
Agric. Res. 36:13-24. 

13. Langer, R.H.M., and D.A. Lambert. 1959. Ear-bearing 
capacity of tillers arising at different times in herbage 
grasses grown for seed. J. Br. Grassl. Soc. 14:137-140. 

14. Ryle, G.J.A. 1964. The influence of date of origin of the 
shoot and level of nitrogen on ear size in three perennial 
grasses. Ann. Appl. Bioi. 53:311-323. 

15. Wilson, J.R. 1959. The influence of time of tiller origin 
and nitrogen level on the floral initiation and ear emer
gence of four pasture grasses. N.Z. J. Agric. Res. 2:915-
932. 

An Examination of Different Shoot Age Groups and their Contribution to the 
Protracted Flowering Pattern in Birdsfoot Trefoil (Lotus comiculatus L.) 1 

Qingfeng Li and Murray J. Hilt2 

ABSTRACT 

Extended flowering, pod dehiscence, and seed loss, are ma
jor obstructions to the successful seed production of birdsfoot 
trefoil (Lotus comiculatus L.). In 1986, in a field trial at 
Palmerston North, New Zealand, possible causes of the ex
tended flowering period were investigated and the contribu
tion of different shoot age groups to the protracted flowering 
pattern was identified. Plants showed a 'continuous replace
ment' growth habit in which old shoots tended to die as new 
shoots emerged. The approximately three months flowering 
period resulted from this continuous shoot succession and the 
fact that shoots quickly became fertile under suitable flower 
induction conditions. Despite the protracted period of flower 
production, more than 70% of the inflorescences appeared 
during a contracted period of about 25 days. Although seven 
monthly shoot age groups (August to February) were identi
fied as contributing to the total flowering period, only three 
made substantial contributions to the inflorescence popula
tion. Shoots tagged in October, November and December 
produced more than 75% of the total inflorescences. Indi-

1Contribution from Seed Technology Centre, Massey 
University, Palmerston North, New Zealand. Received 
for publication 16 March 1988. 
2Postgraduate student and Director, respectively, Seed 
Technology Centre, Massey University, Palmerston 
North, New Zealand. 

vidual shoots in different shoot age groups had similar flower 
bearing capacity. The number of inflorescences produced 
within each age group was therefore primarily determined by 
the number of shoots formed. Since no sterile shoots were ob
served under suitable flower induction conditions, the inflo
rescence population was therefore strongly dependent on the 
number of shoots present at flowering (r=0.83). The impli
cation of these results on seed crop management and some 
further prospects for improved seed yield in Lotus comiculatus 
are also briefly discussed. 

Additional index words: seed production 

INTRODUCTION 

Birdsfoot trefoil (Lotlts comiculatus L.) is a herbage 
legume which shows considerable promise as an impor
tant pasture species, particularly in areas where envi
ronmental conditions are too severe for good perfor
mance by some other species such as clovers and lucerne. 
The wide adaptability, high persistence, notable nitrogen 
fixation ability and relatively high yield of this plant make 
it superior to many other plants in such environments 
(Seaney and Henson, 1970). However, the comparatively 
poor seed production from this species is one factor lim
iting its more wide-spread use. Birdsfoot trefoil has an 
indeterminate flowering habit which often results in a 
long and sporadic flowering pattern. This, together with 


