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ABSTRACT 

The combined effect of cutting in spring and level and timing 
of Alar application on plant morphology, bee activity, and 
components of seed yield in the first harvest year (1981) was 
investigated in a red clover field trial. Small plots of cv. 
Sabtoron were left uncut in spring (C 0 ), cut on 15 
(C 15 ) or 30 (C 30 ) May and Alar at 0 (L 0 ), 4 (L 4 ) or 8 (L 8 ) kg 
a.i. ha ·1 was applied on 10 (T 10 ) or 25 (T 25 ) June. Inflores
cence appearance rate and components of yield were assessed 
on plants within a fixed quadrat of 0.25 m 2 and plots were 
harvested on 15 September. 

Alar reduced stem length and corolla length but had a 
beneficial effect on seed setting only when applied early in the 
flowering season. 

Cutting in spring resulted in a delay in inflorescence appear
ance producing a distinct period of rapid appearance. Alar 
increased appearance rate especially within the period of rapid 
appearance. Bee activity was closely related to inflorescence 
appearance rate. C 15 produced heavier seeds than C 0 re
sulting in a significant increase of 11% in seed production (597 
compared to 538 kg ha ·1 ). C 30 produced 12% less seed than 
C 15 due to a significant reduction in inflorescence number (868 
compared to 975 m ·2 ). 

L 4 produced 582 kg ha ·1 of seed compared to 474 kg ha ·1 

by L 0 , the increase being due to a significant increase in 
inflorescence number (29%) and a slight increase in number of 
seeds per inflorescence. Overall, yields from L 8 (604 kg ha ·1 ) 

were not significantly different to those from L 4 • Early ap
plication of Alar was more effective than late application in C 0 
and less effective in C 30 • 

Mean potential seed yield calculated from components of 
yield was 2. 7 times that of actual seed yield, Alar having an 
effect on potential yield similar to that on actual yield, although 
L 8 produced higher potential yields than L 4 at the early 
application and T 25 produced a lower potential yield than 
T 10 • 

It is concluded that cutting has a small effect on seed yield 
compared to the effect of Alar and that Alar is less effective 
when applied to 10-day regrowth than when applied to 25- or 
40-day regrowth. 

Additional index words: Red clover, seed production, cutting 
(time of), Alar level/timing, seed yield components. 

LA contribution of the Queen's University of Belfast, Northern 
Ireland. Received 14 March 1983. 

2· Present address: Department of Animal Science, Punjab 
Agricultural University, Ludhiana, India and Department of Agri
cultural Botany, Queen's University of Belfast, Newforge Lane, 
Belfast BT9 5PX, Northern Ireland, respectively. 

12 

INTRODUCTION 

Cutting primary growth of red clover grown for seed 
production is the recommended practice to delay inflores
cence appearance so that flowering coincides with the time 
when pollinators are most likely to be prevalent (Williams, 
1925). However, the treatment may not necessarily result in 
increased yields of seed. Briggs (1955), Hawkins (1958), 
Stoddart (1961) and Rincker et al. (1977) found that cutting 
in spring adversely affected seed production. The effect of 
spring cutting could be made more predictable if the 
influence of spring cutting on the development of the 
components, which contribute to seed yield in red clover 
from cutting to harvest, were known. 

The application of the growth retardant Alar has been 
shown to increase seed yield in red clover (Picard and 
Sigwalt, 1967; Hulewicz and Hortynski, 1970; Fojtik et al., 
1976 and Wioncek et al., 1977). Mela (1969) in Finland 
achieved increases of up to 64% by application of 10 kg 
ha ·1 due to higher inflorescence number, delay in in
florescence appearance, increase in floret number per in
floresence and reduced lodging. Holm (1972) and Wawryn 
(1978) have shown corolla tube length to be shortened and 
bee activity to be increased by Alar. However, a systematic 
approach to determine the optimum level of Alar applica
tion on red clover has not been attempted. 

Cutting time in spring and level and timing of growth 
retardant application are management factors which can be 
varied. This study was carried out to investigate the 
combined effect of these factors and to elucidate the 
developmental changes which take place between imposi
tion of treatments and harvesting of seed, paying particular 
attention to flowering. 

MATERIALS AND METHODS 

Cultural 

The trial was sown on 29 July 1980 by broadcasting at 15 
kg ha ·1 seed of red clover cv. Sabtoron previously inocu
lated with Rhizobium trifolii Rothamsted strain 5. A basal 
dressing of25 kg N, 50 kg P 2 0 5 and 75 kg K 2 0 ha· 1 was 
applied to the seed bed and a further 20 kg P 2 0 5 and 40 kg 
K 2 0 ha·1 were broadcast on 20 April 1981. Plots were 
sprayed with Asulox (asulam) at 1.12 I a.i. ha -I on 17 
September 1980 to control Rumex obtusifolius, cut on 17 
October 1980 and sprayed with Clout (alloxydim-sodium) 
at 1. 88 kg ha -I to control invading grasses on 12 March 
1981. 

Treatments 

Plots were subjected to one of three cutting treatments in 



spring viz. not cut (C 0 ), cut on 15 May (C 15 ) or cut on 30 
May (C 30 ). Alar was applied at 3 rates viz. 0, 
(L 0 ), 4 (L 4 ) or 8 (L 8 ) kg a.i. ha -1 in the equivalent of 
1000 1 ha -1 water, with 100 ml Agral/1000 I as a wetting 
agent, on 10 June (T 10 ) or 25 June (T 25 ) using a pres
surized knapsack sprayer through a fan type nozzle held 
25-30 em above the herbage. The stages of development of 
the plants at spraying (mean of 10 stems per plot) are 
presented in Table 1. The dry and wind-free weather 

Table 1. Stage of development of Red Clover plants at time of 
Alar application. 

Time of application 
10 June (T 10 ) 25 June (T25 ) 

Cutting Height of Number of Height of Number of 
date plant (em) extended plant (em) extended 

internodes/ internodes/ 
stem stem 

Not cut (C 0 ) 51.5 5.5 58.9 5.9 
15 May (C 15) 20.2 1.5 36.2 4.4 
30 May (C30) 11.0 0.0 23.5 2.3 

conditions subsequent to spraying were suitable for uptake 
of Alar. The treatments were in 4 blocks (72 plots) with 
cutting and time of application as main plots and level of 
application randomized within these main plots as sub
plots. 

Morphological Characteristics 

Between 22 and 29 July the length of corolla tube, height 
of nectar level, diameter of corolla tube and depths of 
hiding nectar (length of corolla tube - height of nectar 
level) were measured under a stereo-microscope on fifteen 
florets at the distal part of each of 4 inflorescences per plot, 
the calyx having been carefully removed with forceps. Stem 
length, number of nodes and inflorescences per stem were 
assessed on 15 stems within a fixed quadrat at 0.5 x 0.5 
m/plot at harvest time. The number of stems per unit area 
was assessed within quadrats. The diameter of internodes 
was measured with a micrometer screw guage, to the 
nearest 0.5 mm., only in stems from plots cut in spring. 

Seed Yield Components and Potential Seed Yield 

During the initial stages of growth a randomly placed 
quadrat 0.5 x 0.5m was fixed in each plot. Canes were 
inserted at the comer of each quadrat, and the inflores
cences separated from the adjoining area by cord fixed 
around the canes. Within each quadrat inflorescence ap
pearance rate was recorded and all newly opened inflores
cences (75 to 100% florets opened) were marked weekly 
from 5 July to 30 August, being tagged with PVC coated 
wire differing in color for each week. The quadrat area was 
harvested on 5 September, 10 days before the remainder of 
the plot. 

Seed yield components- number of florets, seed setting 
percentage and thousand-seed-weight (M-weight) - were 
assessed on 20 inflorescences (or less if 20 were not 
available) which appeared during weeks 3 (13-19 July), 5 
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(27 July - 2 August) and 7 (10-16 August), these obser
vations being analyzed as sub-sub treatments. The product 
of these components was taken as a measure of seed 
production potential of inflorescences which appeared 
during weeks 1-3, 4-6, and 7-9 respectively. Potential seed 
yield was calculated by integrating the weekly potential 
seed production data over the period of assessment of 
inflorescences. 

Bee Activity 

Bee (Bombus and Apis spp.) activity was recorded in a 
specific one m 2 area in each plot from 10 July to 3 
September by counting bees twice daily at 10.00 and 14.00 
hours and taking the daily average. 

Lodging 

A crop lodging index was calculated from data recorded 
on 20 August from whole plots using the method described 
by Caldicott and Nuttal (1979). 

Actual Seed Yield 

Herbage on a net plot area of 1.5 x 1.5 m was harvested 
on 15 September with hand clippers, tied in small bundles 
and stacked to dry. The harvested material was threshed 
with an Alvan Blanch Midget II thresher and the straw 
discarded. The remainder was rubbed between the rough 
faces of two rubber mats, passed through a series of sieves 
and finally cleaned by blowing light debris from the seed 
sample. The seed was weighed and its moisture content 
determined. 

RESULTS 

Stem and Floret Characteristics 

The main effect of cutting in spring and of applying Alar 
was a reduction in stem length and lodging, Alar treated 
plants having fewer extended internodes than untreated 
plants (Table 2a and 2b). The pattern of response to Alar 
depended upon the cutting treatment. Alar applied at L 8 at 
either date on early cut plots and at L 0 and L 4 on the late 
cut plots at the late application date gave rise to the shortest 
stems. 

Cutting early or not at all resulted in a higher response of 
inflorescences per stem to Alar than cutting late (Table 2c). 
Stems per unit area (mean 160m-2 ) were not significantly 
affected by any of the treatments. 

Other than late cutting reducing corolla tube diameter 
(1.47 mm compared to 1.58 mm (S.E. mean = 0.011) for 
the uncut plots), only Alar level affected floral parts 
significantly (Table 3). All were reduced by Alar applica
tion, the highest level of Alar reducing corolla tube length 
and diameter by 18 and 6% respectively, height of nectar 
level by 7% and depth of hiding nectar by 18%. 

Components of Seed Yield 

a) Inflorescence number. Delaying the time of cutting in 
spring resulted in a reduction in total inflorescence number 
in contrast to increasing level of Alar which increased the 
number of inflorescences although the difference between 
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Table 2. The effect of cutting, Alar level and time of Alar application on stem morphology of Red Clover. 
a) Number of extended internodes and lodging index 

Date of Nodes/stem Lodging index Alar Nodes/stem Lodging index 
cutting 
Not cut (C 0) 
15 May (C 15 ) 
30 May (C 30 ) 

7.0 
6.9 
6.9 

60 
54 
49 

(kg ha -1) 

0 7.0 66 
4 6.8 48 
8 6.7 49 

s.e. mean 0.09 NS 2.1 * s.e. mean 0.05* 1.4* 
b) Length of stem (em) 

Timing of 
application 

10 June (T 10 ) 

25 June (T 25 ) 

c) Number of inflorescences per stem 

Alar level 
(kg ha -1) 

0 (L 0) 
4 (L4) 
8 (L 8 ) 

0 (L 0) 
4 (L 4 ) 

8 (L 8) 

Date of cutting 
Not cut 
(Co) 

75.3 
66.5 
67.2 

74.8 
71.7 
71.6 

15 May 30 May s.e. mean 
(C 15) (C 3o) 

74.9 74.2 
66.8 68.4 
62.5 67.7 

1.24** 
76.1 75.2 
64.7 62.5 
61.7 59.3 

Date of cutting 
Not Cut 

Alar level (kg ha -1 ) (Co) 

0 5.3 (L o) 
4 6.5 (L 4 ) 

8 7.2(L 8 ) 

Timing of application 
10 June 6.4 (T 10 ) 

25 June 6.3 (T 25 ) 

Table 3. The effect of rate of Alar application on floret 
morphology of Red Clover (mean of cutting and time of 
application treatments) 

Alar Corolla Height of Depth of Diameter of 
level tube nectar hiding corolla 

(kg a.i. ha -1) length level nectar tube 
- - - - - - - - - - - - - - - - - (mm) - - - - - - - - - - - - - - - - -

9.2 1.4 7.8 1.6 
8.0 1.3 6.6 1.5 
7.7 1.3 6.4 1.5 

s.e. mean 0.07*** 0.01*** 0.06*** 0.01*** 

L 4 and L 8 was not significant (Table 4). The interaction 
between time of application of Alar and cutting in spring 
was significant due to the uncut treatment producing more 
and the late cut treatment producing less inflorescences 
when Alar was applied on 10 June than on 25 June (Table 
5). 

Rate of inflorescence appearance in the three cutting 
treatments was highest during the first three weeks of July 
and lowest during early August in the C 0 plots, the early 
application of Alar producing a significantly faster rate of 
inflorescence production in C 0 than when applied on 25 
June (Fig 1). The late cut treatment (C 30 ) had the lowest 
rate of production during the first three weeks of July but 
the highest during early August, the late application of Alar 

15 May 30May s.e. mean 
(C 15) (C 3o) 

5.2 5.0 
7.5 6.2 0.28* 
7.0 5.8 

6.4 5.0 0.24* 
6.8 6.4 

accentuating this high rate. 
At both application times and at either rate Alar increased 

inflorescence production in C 0 in the third and fourth 
weeks of July, from late July to mid August in C 15 and for 
one week in mid August in C 30 . 

b) Floret and seed number per inflorescence. Signifi
cantly more florets per inflorescence occurred on C 15 and 
C 30 than on C 0 treatments, cutting having no significant 
effect on the number of seeds per inflorescence (Table 4). 
Consequently, seed setting percentage was significantly 
higher in the uncut than cut treatments. In C 15 treatments 
inflorescences produced early in the season had the highest 
number of florets and seeds whereas, due to the delay in 
cutting, the inflorescences produced in mid season had most 
(Table 6). 

Alar inceased the mean number of florets and seeds per 
inflorescence (Table 6) and increased seed setting early in 
the season relative to untreated plots although the time of 
application had no effect. 

c) Seed weight. Determined on the basis of marked 
inflorescence throughout the season cutting resulted in 
heavier seeds, other treatments having no significant effect 
(Table 4). So compensation between seed yield components 
had taken place within cutting treatments viz. between seed 
weight and inflorescence number. Further, the mean M
weight of seed harvested and weighed after cleaning was 
significantly higher in cut than uncut plots and higher in 
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Table 4. The effect of cutting, Alar level, time of Alar application and time of inflorescence appearance on seed yield components of 
Red Clover. (Mean of weeks 3, 5 and 7 except for inflorescence number} 

M-weight 
Total Number of: Seed Seeds from Harvested 

Treatments inflorescence florets/ 
Qroduction inflorescence 

Date of Cutting (m -2) 

Not cut (C 0 ) 1019 89.3 
15 May (C 15 ) 975 97.6 
30 May (C 30 ) 868 98.9 

s.e. mean 31.6* 1.81 ** 

Alar level (kg ha -I ) 

0 (L 0 ) 803 90.2 
4 (L 4 ) 1037 97.2 
8 (L 8 ) 1021 98.5 

s.e. mean 21.2*** 1.05** 

Time of Alar application 
10 June (T 10 ) 955 97.0 
25 June (T 25 ) 953 93.6 

s.e. mean 26.0 NS 1.48 NS 

Time of inflorescence appearance 
(13/7 to 19/7) 92 99.7 
(27 /7 to 2/8) 204 97.7 
(10/8 to 16/8) 148 88.5 

s.e. mean 2.5*** 1.09*** 

Table 5. Interaction effect on Red Clover in inflorescence 
number (m ·2 ) for time of application of Alar and a) cutting 
and b) level of Alar application 

a) 

Time of 
application 

10 June (T 10 ) 

25 June (T 25 ) 

b) 

Time of 
application 

10 June (T 10 ) 

25 June (T 25 ) 

Not cut 
(Co) 

1092 
946 

Date of cutting 
15 May 30 May 
(C t5) (C 3o) 

983 791 
966 946 

s.e. mean 

44.8* 

Level of Alar (kg a.i. ha-t) 

0 
(L o) 

772 
834 

4 8 s.e. mean 
(L4) (L 8 ) 

1015 
1058 

1076 
964 

30.0* 

plots not treated with Alar than in those to which Alar was 
applied. In this instance compensation was between seed 
weight and inflorescence and floret number. 

Bee Activity 

The relative total number of bees on the plots for the 
season recorded was 34 and 40% higher for L 4 and L 8 than 
for L 0 and 22 and 16% higher for C 15 and C 30 than C 0 . 

Bee number response to Alar was higher at C 15 and C 30 

than C 0 , L 4 having no effect at C 0 • Cutting in the absence 
of Alar had little effect (Table 7). The pattern of bee activity 
over the flowering period followed closely that for inflores-

seeds/ Setting individual seed 
inflorescence inflorescences 

(%) (g) (g) 
91.3 102.5 1.54 1.36 
95.7 98.2 1.70 1.46 
96.9 97.8 1.79 1.44 

1.57 NS 0.71*** 0.034*** 0.017** 

88.4 98.2 1.72 1.47 
96.6 99.6 1.67 1.40 
98.9 100.6 1.65 1.39 

1.22** 0.99 NS 0.272 NS 0.020* 

96.0 99.0 1.70 1.44 
93.2 100.0 1.65 1.39 

1.28 NS 0.58 NS O.Q28 NS 0.018 NS 

95.2 95.3 1.94 
99.9 102.2 1.72 
88.8 100.9 1.38 

1.51 *** 1.06*** 0.022*** 

Table 6. Significant interactions between time of inflorescence 
appearance and cutting or Alar level for selected components 
of seed yield in Red Clover. 

Time of inflorescence aQQearance 
13-19 27 July- 10-16 s.e. 
Jul:t 2 August August mean 

Florets/inflorescence 
Not cut (C 0 ) 92.6 88.9 86.4 

Date of 15 May (C 15 ) 108.6 99.0 85.2 1.89*** 
cutting: 30 May (C 30 ) 97.8 105.1 93.8 

Seeds/inflorescence 
Not cut (C 0 ) 90.3 93.9 89.6 

Date of 15 May (C 15 ) 103.9 99.5 83.8 2.91*** 
cutting: 30 May (C 30 ) 91.4 106.1 93.1 

Seed setting (%) 
0 (L 0 ) 90.7 102.3 101.7 

Level of Alar 4 (L 4 ) 96.5 99.6 102.3 1.85* 
(kg a.i. ha-t ) 8 (L 8 ) 98.6 104.5 98.9 

cence appearance and a correlation analysis showed bee 
activity to be positively correlated with inflorescence 
number and negatively with corolla tube length and depth of 
hiding nectar. 

Seed Yield 

Cutting in mid May (C 15 ), meaned over all treatments, 
produced 10.9% more seed yield than the uncut treatment 
(597 kg ha·1 compared to 538 kg ha-1) and 13.9% more 
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Fig. 1. Control is the mean ofO kg a.i. ha -1 at both application 
times (L 0 T 10 and L 0 T 25 ) and application time treatments 
are meaned over 4 and 8 kg a.i. ha -1 (L 4 and L 8 ) treatments. 
The standard error (s.e. mean) is that of the interaction 
between all treatments. 

seed yield than cutting at the end of May (524 kg ha -I). 
Alar at 4 and 8 kg a.i. ha -I increased seed yield from 474 to 
582 and 604 kg ha -I respectively, the difference between 
L 4 and L 8 not being significant. Differences between 
times of application or the interaction Cutting x Alar level 
or Cutting x Alar level x Timing of Alar application were 
not significant. Cutting late in spring resulted in a lower 
seed yield than the other two cutting treatments (C 0 and 
C 15 ) when Alar was applied on 10 June, C 0 producing 
lower yields than C 15 and C 30 when Alar was applied on 
25 June (Table 8). 

Cutting did not have a significant effect on potential seed 
yield (Table 8). Alar, however, increased this yield by 36% 
and 39% when applied at 4 and 8 kg a.i. ha -I respectively. 
Meaned over all treatments, the late application produced a 
lower potential yield than the early application. There was a 
significant interaction between level and timing of applica
tion; L 8 resulting in a higher potential seed yield than L 4 

when Alar was applied early. To a lesser extent L 4 

produced a higher potential yield at the late application time 
than L 8 . 

DISCUSSION 

This study was carried out to investigate the combined 
effect of cutting in late spring and Alar application on red 

Table 7. The effect of cutting and Alar level on bee activity 
(mean of two daily observations m -z) in Red Clover. 

Level of Alar 
(kg a.i. ha -I ) 

Cutting 
Alar level 

Not cut 
(Co) 

0.39 
0.44 
0.49 

Alar level x Cutting 

Date of cutting 
15 May 
(C 15) 

30 May 
(C 3o) 

0.40 
0.60 
0.60 

s.e. mean 
0.010*** 

0.013*** 
0.021* 

0.40 
0.54 
0.59 

clover seed production. Although the promotive effect of 
Alar was similar in all cutting treatments (an increase of 
25% in yield meaned over the two Alar levels) the effect of 
time of application was dependent upon cutting. In the 
uncut treatment the early and late application treatment 
means were 570 kg ha -I and 506 kg ha-t respectively in 
contrast to the respective means of 497 and 550 kg ha -I in 
the late cutting treatment. 

Despite the reduction in stem length and lodging index 
brought about by spring cutting and Alar application, the 
estimate of losses of seed yield (viz. the difference between 
potential and actual seed yield expressed as a percentage of 
potential seed yield) were similar for the various treatments 
i.e. over 60%. If harvesting had been delayed the heavier 
lodging might have been reflected by a reduction in yield 
(Puri, 1982). Mela (1969) reduced lodging by 25%-90% by 
applying 10 kg a.i. Alar ha -1 • 

The relationship between length of floral parts and seed 
setting percentage which has been discussed by Hawkins 
( 1971) might have been responsible for the higher seed set 
in Alar treated plots in mid July. The depth of the hiding 
nectar in plants not treated with Alar was slightly greater 
than 7 mm, the limit for easy access for bees to the nectar by 
entry from the mouth of the corolla tube. 

The higher mean activity of bees per inflorescence in cut 
than uncut plots was presumably due to the majority of 
inflorescences in the former treatments appearing at a time 
when bees were prevalent. However this activity did not 
result in higher seed setting; in fact the reverse occurred. So 
the lowest activity recorded was sufficient for adequate 
pollination. The negative correlation between bee activity 
and depth of hiding nectar need not have had a direct effect 
on bee activity as bee activity was also positively correlated 
with inflorescence number, both factors being infuenced by 
Alar (Purl, 1982). Holm (1972) found a 21-85% increase in 
bee activity on applying Alar at 10 kg a.i. ha -I as compared 
to untreated plots in Denmark. 

The promotive effect of Alar on inflorescence production 
found here and reported by others including Skirde (1964), 
Picard and Sigwalt (1967) and Hulewicz and Hortynski 
( 1970) was due to an increase in inflorescences per stem 
rather than in increase in stems per unit area. The effect of 
cutting late in spring reduced the number of inflorescences 
presumably due to a reduction in sites for inflorescence 
development in the early part of the season. However the 
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Table 8. Actual and potential Red Clover seed yields in response to cutting and Alar application levels and dates. 
a) Actual seed yields (kg ha -1 ) 

Date of 
application 

10 June (T 10 ) 

25 June (T 25 ) 

Mean 

Mean 

Alar 
level 

(kg ha -1 ) 

0 (L 0
) 

4 (L 4 ) 

8 (L 8 ) 

0 (L 0
) 

4 (L 4 ) 

8 (L 8 ) 

Not cut 
(Co) 
480 
587 
644 

570 

459 
488 
570 

506 

Cutting date 
15 May 30 May 
(C 15) (C 3o) 

493 436 
658 524 
631 532 

594 

507 
675 
615 

599 

497 

466 
555 
630 

550 
s.e. mean and significance 

Mean 

470 
590 
602 

554 

477 
573 
605 

552 

Cutting (C) 11. 9*** c XL 22.1 NS 
Alar level (L) 12.7*** c X T 16.8* 
Time of application 

b) Calculated seed yields (kg ha -1 ) 

Date of Alar 
application level 

(kg ha -1 ) 

0 (L 0 ) 

10 June (T 10 ) 4 (L 4 ) 

8 (L 8 ) 

Mean 

0 (L 0 ) 

25 June (T 25 ) 4 (L 4 ) 

8 (L 8 ) 

Mean 

(T) 9.7 NS 

Not cut 
(Co) 

1233 
1534 
2088 

1618 

1147 
1613 
1287 

1349 

LX T 9.7 NS 
c XL X T 31.2 NS 

Cutting date 
15 May 30 May Mean 
(C 15) (C 3o) 

1253 1100 1195 
1877 1482 1631 
1941 1706 1912 

1690 

1275 
1855 
1400 

1510 

1429 

1259 
1647 
1543 

1483 

1579 

1227 
1705 
1409 

1447 
s.e. mean and significance 

Cutting (C) 49.0 NS CxL 92.7NS 
Alar level (L) 53.5*** CxT 69.3NS 
Time of application 

stimulation of inflorescence production late in the season by 
spring cutting may be related to environmental conditions, 
Roberts and Lewis (1979) having shown a promotive effect 
on seed yield by cutting in late May. 

Although inflorescence production was a major deter
minant of seed yield, other components contributed to or 
countered its effect. For example, seed yield produced by 
the late cut treatment in plots to which Alar was applied 
early or not al all, was not so adversely affected as 
inflorescence production, due to an increase in seeds per 
head and seed weight relative to the uncut plots. The 
positive effect of Alar on seed production was a conse
quence of high inflorescence production and, to a lesser 
extent, more seeds per head relative to the untreated plots. 

The mean M-weight of the seed harvested at the normal 
time was 0.25 glower than the mean from the sample areas 
over the three inflorescence appearance times presumably 
due to the methodology employed in the trial, the former 
being harvested 10 days later and so having drier seeds. 

Cutting in spring resulted in a contraction of the period of 

LX T 75.7 *** 
(T) 40.0* c XL X T 131.1 NS 

distribution of inflorescence appearance. This permitted the 
timing of harvest for optimum seed yield to be predicted 
(Puri, 1982) so that the loss of early produced seed by 
shedding or sprouting and the inclusion of late produced 
seed due to immaturity is minimized. However, it could 
also increase the risk of very low yields being produced 
because of low pollination if, for any reason, the period of 
maximum rate of inflorescence appearance was coincident 
with low bee activity. 

In the year of this trial (1981) rainfall and hours of 
sunshine were below average and temperatures were 
average except for the last two weeks in August when the 
temperatures were slightly above normal. If the weather had 
been stormy the benefits of Alar and cutting would likely 
have been accentuated. The data on stem size presented 
here (stem length and thickness) could make a useful 
contribution to the prediction of the effect of heavy rain on 
the crop when suitable models have been developed. 

In the uncut treatment the higher response to early 
relative to late Alar application was presumably due to the 
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stand being too advanced for the late application to be 
effective, there being a high proportion of the leaf surface 
comprising old leaves and effective uptake of some other 
growth regulators having been shown to be reduced by old 
leaves e.g. succinic acid (Schonherr and Bukorac, 1978). 
The lack of cover in the late cut treatment at the early 
applicaton date presumably reduced the interception of Alar 
and might even have damaged the young regrowth 
(Wioncek, et al. 1977). 

There was also evidence that the late application of Alar 
at the high rate had an inhibitory effect on inflorescence 
development which in tum reduced potential seed yield. 
However, it did not affect actual yield harvested. 

In conclusion Alar would seem to have a greater effect on 
seed yield than cutting in spring, the effect of Alar being 
greater when applied to regrowth of 25 to 40 days than 
when applied 10 days after cutting. So the biological 
response of red clover seed yield to Alar would seem to be 
independent of cutting in spring when Alar is applied at a 
stage when regrowth is adequate to intercept it. 
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