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9.4 Some wider implications.

If clustering is advantageous to outbreeding, dioecy would be
most likely to arise in clumped populatigns than in dispersed ones.
All the experimental dioecious populations were clustered or abundant
or both. But commonesé and .cluymping are only relative terms. Dioecy
could ‘evolve in a less clustered species population if the flowering
period wereb"prolonged ot the pollinators sPecialised. Dioecy should
evolve in species whose nearest-neighbour distance is typically less
than the threshold distance at which pollination efficiency declines.

For the dioecious system to remain successful,, newly -dispersed

individuals need to be guaranteed A\potential maté. Diocecy may have
arisen successfully in colonising species with a high reproductive
capacity (Baker, 1967; Carlquist, 1974 pp. 509-548) as a response to
selective pressures to eliminate inbreeding depression .(Thomson and
Barrett, 1981; Baker, 1984). ’

For dioecy éo be a successful breeding system for both pisfillate
and staminate trees, at least locally high density and mixed
popuiations must be maintained even if the genetic make—up' of
individual breeding partners changes over time. Janzen (1970) and
Connell (1970) postulated that the intensity of post—dispersal
predation of seeds and seedlings maintains low densities of adult
trees. But Hubbell (1979) demonstrated that most species in a
tropical dry forest, whatever their breeding system, are clumped and
that high densities of Jjuveniles survive close to adult trees.
Juveniles were clumped around females of all thréee dioecious species
in the current study (chapter 4). It is not clear from this or other
studies whether the pattern is due to density-dependent survival after
dispersal or to microsite preferences already taken up by the parent
populations (Hubbell, 1979).

Janzen (1970) and Bawa and Opler (1975) proposed a mechanism
whereby the bdioegious habit actually maintains clumped distributions
of trees. Pistillate trees in a dioecious population can produce
larger  seed crops (because more resources are devoted to
seed-maturation) and tend to be separated by larger distances (because
approximately half the population produces pollen \alone) than a
hermaphroditic species with equivalent mean tree to tzge distances.
Pre-dispersal seed predators have further to move between seed crops,
some of which escape predation, and they are also satiated more
quickly, allowing a larger proportion of tree offspring to survive and
become established closer to the parent. Female trees c¢an further
escape seed predators by fruiting less frequently than annually as,




)
for example, do Litsea and Diospyros, eliminating the build up of a
resident seed-predator population and thus enabling a greater

proportion of seedlings to become established close to the parent.

This study has examined the effects of female-male distances on
pollination efficiency and illustrated some plaﬂt—pollinator
relationships that alleviate potential spatial constraints to breeding
success 1in dioecious rainforest trees. Some of the principleé‘
involved may equally well apply to obligately; out-crossing
hermaphrodite trees. However, additional competition between self-
and cross-pollen 4t the stigma and the fact that nearest mneighbours
(and therefore most likely mates) may be incompatible breeding
partners may result in spatial pattern having different effects.

WEPle the study illuminates some relationships between spatial
pattern, flowering time and breeding success 1n trees with an
opportunistic pollinatdr fauna, a different set of relationships may
exist for trees pollina;gd by specialised vectors.

The material presegged iﬁighis study is availlable to simulation
studies. Population 6;fterns in which breeding becomes unsgccessful
for individuals (i.e. where reproduction = zero) could be modelled
and the fates of species 1in forests subject to fragmentation
predicted. In addition, a prediction of the degreé of geographica
isolation between populations which results In breeding isolation may
contribute to the understanding of speciation processes in diverse
tropical forest communities. .

Potential constraints to breeding iInduced by spatial pattern
operate on the scale of sub-populations in some dioeciocus rainforest
trees. But such rainforest trees commonly grow in dense clusters,
minimising the conditions wunder which spatial constraints are
effective. Highly synchronous flowering and interactions between
trees and their 'pollinators contribute to the efficiency of the
pollination proce&&.
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Appendix 4-la

Method for testing the RDF distributions agaiﬁ%t a Poisson

distribution using the chi-squared test for goodness of fit.

The generated RAND populations should yield RDF distributions
similar to the Poisson distribution where RDF = 1 for any r. If the

distribution of the field populations is not uniform random, the RDF

values will be significantly different from the Poisson distribution.
RDFs generated by RADIF represent frequencies of neighbour densities.
The field and RAND populations share the same number of points per
unit area. However, extreme values for RDF(r), caused by relatively -
high numbers of points in a small area in the corners of the map, are
argefacts which often occur at maximum values of r S§éb Table 4-3).
T¢" eliminate these from the tests, cumulative RDFs were totalled for
all field and RAND populations until an r was reached where cumulative
totals for each RAND population were more or less equal to the field
population of the species concerned. The remaining values were
excluded from the calculations. Each of these RDF distributions was
tested against a distribution where RDF = 1 for every r . Since the
chi-squared test is not sensitive to values less than 1 all RDFs were
multiplied By 10 to facilitate interpretation of the probability
Tables. The results are shown in Table 4-6.
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: Eg? Appendix 4-2 Results of spatial analysis using the average nearest neighbour measurement of Clark & Evans (1954).

_ . ‘ See -Legend for explanation of formulae.
( . - |
\ v N. dealbat%_ D. pentamera L. leefeana ‘
Wongabel " Moomin Halloran's Hill Curtain Fig Wongabel
A F M A F M A FooM A F M A F M |
) Area (mz) , 9512 9512 9512 9800 9800 9800 240000 240000 240000 16000 16000 16000 9512 9512 9512 R
- ‘ N 169 66 103 71 10 .61 71 28 43 32 14 18 12 7 5 '
P b 0.018 0.007 0.012 0.007.0.001 0.0060.0003 0.001 0.002 0.002 0.0009 0.001 0.0013 0.0007 0.0009 .
‘ . ~ , : i
v p 0.133 0.08 0.104 0.09 0.032 0.079 0.017 0.034 0.042 0.04 0,03 0.033 0.036 0.027 0.030 '
® RIS 3.48 3,73 3,33 4.84 4,01 4,98 7.10 7.93 6.53 9,23 9.23 9.24 13.43 6.76 22,78
tp ' 3.75/%500 4.80 5.87 _15.65 6.34 29.07 14.64 11.81 11.18 16.90 14.91 14.08 18.43 16.60
. 0.9 &.62 0.69 0.82 0.26 0.79 0.24 0.54 0.55 0.83 0.55 0.62 0.95 0.37 1.37 i
. — Q149 0,385 0.24  0.371 2.614 0.432 1.791 1.562 0.891 1.033 2.33° 1.948 2.093 3.734 3.896
o N NN . |
c 1.81 5.84 6.13 2.78 4,45 3015 12.27 4,30 5.93 1.89 3.29 2.91 0.29 - 3.13 1459
p = 0.05 " ’ : ¥
(c 21.96), #* #* 3 #* #* * * * * * *
= 0.01 , - - o ' )
\ ?c 22.58) * * %% * * I j; * } * * % ’ 4
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Appendix 4-2 Legend -
Number of measurements of distance (r) made between
nearest neighbours in thé population. '
The d?nsity of individuals in the population.
Er The mean distance to nearest neighbour for the )
N experimental population.
1 . . .
1  The mean distance to nearest neighbour expected in
2/ p an infinity large random distribution of density p.
T A Measure of the degree. to which the observed distribution
rE departs from random expectation with respect to the
distance to nearest neighbour.
4 R = 1 (random) R = 0 (maximum aggregation)
R = 2.1491 (uniform).
FA—?E Thé‘standard%vatiate of the normal cure.
OI‘E V5
<
o?E = 0.26136 The standard error of the mean distance to nearest ~
VATEE . neighbour in a randomly distributed population of
P density p.. '
. ¢ values of 1.96 represents 57 level of significance.

o ' -
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Appendix 5-1 Litter trap areas for N. dealbata, D. pentamera
and L. leefeana experimental trees.
N. dealbata D. pentamera _ L. leefeana
Tree Trap 4 Tree Trap Tree  Trap
Avéa (m ) Area (m~) - - ) Area (m”)
7
95 {0.74 6 0.78 33 0,70
92 * 0.80 4 0.75 3% ¢« 0.73
91 0.73 .S 0.81 35 0.85 »
88 0.79 12 0.85 37 0.94 ,
73 0.80 13 0.60 07 0.89
75 0.72 15 0.80 143 0.75
78 0.77 17 0.82 H11 0.92
45 £0.6Y 22 0.84 H13 0.95
83 0.76 23, 0.64 5.2 0.90 .
84 0.71 51 0.66 3.6 0.92
76 0.75 50 0.77 3.1 0.96
40 0.71 A 0.76 4.8 0.95
39 0.71 40 0.79 ' 14.11 " 0.90
34 % 0.69 42 0.73 N8 0.60
59 0.70 45 1.07 38 10.90
111° 0.61 27 0.74 L
30 0.62 26 0.76 ;
6 0.71 8 °  0.70 .
67 . 0.75 35 0.63 ‘
23 0.65 34 0.71
24 0.72 ’
14 0.57 S e
13 *0.70 B v
113 0.60 ‘
112 0.63 o ‘ o
C 0.76 '
D 1.1

‘@\\ 0.70
B\ . 0.69

111



Appendix 5-2a D. pentamera: Flower
' female and male trees,

.
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totals trapped per trap per day for each rollection period for

o o Ay
No. days 3 3 2 3 3 3 7 7 7 7 7 7 7 10 7 20
Collectioh 1 F 2 3 4 5 f 7 A 9 10 11 12 13 14 15 16-
Tree i Female trees
4 8] N 4] 0 [¢] 0 2.1 0.4 3.0 0.7 1. 8.4 1.0 0.3 0.4
12 0 0 0 0 0.3 0 0.3 0.6 0.7 0 1.9 3.1 3.0 0.7 0.
13 " 0 1.5 0 0 0.7 1.0 0.4 1.0 1.0 J.4 7.0 6.7 2.4 2.1
19 " N 0 0 0 0 0 0 0 0 0 0 0 0 0
17 4] q] 0 0 [¢] 0 0 2.4 0 1.0 3.3 5.4 1.0 0.1 0.4 .
45 0 0 0 0 0 0 0.3 0.6 1.7 1.1 1.0 2.6 1.1 0.3 0O 0
28 ] 0 2.0 3.0 3.3 1.3 3.4 3.0 3.0 13.0 5.0 é.‘?l 1.4 1.1 1.0 0.1
34 0 0 0.5 4] 0 0.3 0.1 0.1 0 0 0.1 0 0 0 0 0.4
35 0 4] " 0.3 0.3 2.0 1.7 7.0 0.9 5.3 10.3 7.1 9.6 12.6 0.5 0.4 2.1
Mean 0 0 0.4 1.1 1.6 1.9 4.4 3.5 7.7 6.7 6.3 9.8 5.6 1.7 1.2 0.4
Tree Male troes.
9 0 0 Q 1.3 1.3 10.7 24.7 63.7 115.7 51.3 118.9 141.4 102.9 33.4 3.3 1.0
6 ] 0 0 0 ¢} 0 0 0 1.6 1.4 2.1 7.1 3.0 0.1 0.4 0.4
22 0 0.3 0.5 5.3 4,7 6.3 14.3 10.1 10.0 4.9 2.9 2.3 4.4 2.9 0.1 4]
27 ——43.7 187.0 153.0 530.7 526.7 427.0 225.3 173.3 130.6 78.6 30.0 23.6 4.3 0.7 0.3 0.3
50 5.3 20.0 26.5 124.3 95,7 89.7 79.4 103.1 149.1 82,3 57.7 56.1 16.3 2.9 0.4 0.1
51 0 2.7 1.5 1.7 4] 2.0 8.1 32.9 36.7 11.9 22.3 23.1 11.0 ' 1.5 0 0
48 0.3 0.3 0 2.3 3.3 0 16.1 42,3 66,7 31.6 34,9 50,6 25.1 1.0 0.7 1.3
40 0 0 0 0 0 0 0.1 1.1 4.3 5.1 0.6 9.3 2.4 1.2 0.4 0.1
42 . 0 0 0 0.3 0 2.0 10.6 19,6 72.4 57,1 23.1 S7.4 37.9 5.0 0.1 0
27 0 0 0 1.0 1.0 2.3 4.4 6.0 6.4 7.9 6.9 46,1 17.4 4.3 2,0 0.1
26 0 0 Al 0 0.3 0.3 0.1 0.6 1.7 2.0 1.7 11,3 6,.3 0.5 0.7 0.1
e
Mean 4.5 19,2 16.5 60.5 S7.4 49.1 46.5 41,1 54.1 30.4 27,4 38.9 21.0 4.0 0.9 0.1

Appendix 5-2b

D. pentamera:
period for female trees,

Whole and corolla-less flowers trapped per trap

2
No. days 3 3 2 3 3 3 7 7 7 7 7 7 7 10 7 20
Collectton 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Tree Flowers with corollas '
4 0 0 0 0 0.9 0.5 4.2 6,2 1.4 1.2 1.0 2.0 0.2 0 0 0
12 0 0 0 0 0.8 0 0.7 1.0 5.5 6.5 i1.,3-8.4 7.7 04 0,2 0
13 0 0 0 1.7 2.8 9.1 8.3 12.4 17.5 7.3 9.0 8.0 O 0.3 0 0.1
15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0.5 1.4 1,7 2.2 4,1 5.8 0.6 1.7 0.2
45 0 0 0 0 0 0 0.1 0.1 5.1 36 2,5 7,8 2.1 1.7 0,1 0
28 0 0 0 4.2 1.8 1.6 3.2 0.8 2.2 6.2 1,0 0.4 0.6 0.3 0 0
14 0 0 ] 0 0 0 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 . 4.6 0.5 1.6 0.7 0 2.3 1.4 0.3 0.7 1.0
Mean (n=7)- 0 O o} 0.8 0.9 1.6 2.6 3.1 50 139 3.9 4,7 2,5 0,5 0.4 0.2
+2 S.D, 0 0 0 1.6 1.1 3.4 3.2 4,6 6.0 2.8 4,4 3.3 . 0.6 0.6 0.4
Tree Flowers without corollas
4 0 0 0 0 0 0 1.1 0.4 3.0 1.1 0,2 2,1 2.1 0.3 0.4
12 0 0 0 0 0 0 0 0.2 0.5 0.2 5. 8.1 14,7 1.7 1.7 3.1
13 0 0 0 0 0 0 0 0.2 1.2 2.4 13,4 7,9 "15,7 3,5 5.0 4.3
15 0 0 0 0 0 0 0 0 0 0 ) 0 0 0 0 0
17 0 0 0 0 0 ] 0 0 0.9 0.9 3.0 4.0 8.2 0.6 1.2 3.1
45 0 0 0 0 0 0 0 0 0.4 0.3 0.5 2.4 4.9 0.9 1.3 0.3
28 0 0 0 0 0 0 0 0.2 1.2 3.5 2.0 3,7 0.6 0.6 0.2 0.2
34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35 0 0 0 0 0 0 0 0 0.2 2.1 3.0 0.5 &6 1.0 0.9 0.6
Mean (n=7) O 0 0 0 0 0 0.2 0.1 1.1 1.5 4,0 &1 7,2 1.2 1.5 1.7
£ $.D. 0 0 0 0 0 0 0.4 0.2 0.9 1.2 4.6 29 59 171 1.6, 8

-~
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Appendix

and female trees.

5_.2¢ N dealbata: Flowers trapped per trap per

day for each collection period for male

No. 3 6 6 6 7 7 7 7 7 5 9 7 7
davs
(ollects 2 3 4 5 6 7 - 9 10 n 1 N
Tree Male trees
A1 0 37.65 144.30 571.50 725.71 161.14 B87.43 48.00 6.71 0.80 2.89 0.43 11.86
73 .0 6.33  0.50 13.17 160,57 158.29 221,47 67.86 25.86 B1.20 12.56 B.43  7.86
AR 0 0 0.81  6.33 78.29 131.57 108,43 61.43 27.00 77.20 16.89 14,29 14.29
a1 0 0 2.67 O  189.00 309.43 295.43 158.43 49.71 131.60 56.33 66.71 5B8.71
as o 7.00 127.33 210.33 485.86 43.29 687.29 212.29 21.29 73.00 730.00 39.51 18.29
6 |.B7  34.00 105.67 165.50 1655.14 268,29 523.14 157.00 138.29 70,40 43.78 21.14 14.14
67 0 11.00 130.17 95.17 175.00 45.17 99.00 50.43 49.57 3.80 6.78 2,29 4.7l
1 0 3.00  6.50 12.50 318.00 54.29 263.43 135.86 34,00 18.00 26.44 3.29  9.14
14 5,33 3.50  0.83 17,83 S7.71 .14 112.71 12.00 4.4 21,40 0,78 1.57  0.71
23 0 1,31 1.83 21.00 123.14 249.00 655.00 300.00 120.86 80.00 19.78 34.00 22.00
113 0 0.R1  4.67 78.00 510.43 678.29 1300.00 779.71 128.57 158.40 40.78 36.86 26.86
A 0 0.67 6.83 8,33 10,43 2.86 0 0 0 0. 0 0
Mean 0.4 " 8.9 37.9 99.9 374.1 180.7 298.5 165.6 Nu2.2 61.2 21,46 19,0 18.2
Tree Female trees
76 0 ] 1.83 B87.00 27.29 247.43 114,71 28.43 16,60 30.56 24.71 Ao.zb
14 0 0 0 516 2.43 12.57 13.00 3.29 2.80 12.89 0.43
19 0 0 0 27.57 13.43 63.00 29.14 22.29 15.80 23.00 16.71
/4 0 0 0 4.00 1.43 4.29 11,00 2.86 2.00 2.56 0.29
78 0 0 0 1.20 2.57 23.14 38.00 8.00 3.60 0.56 6.14
75 0 0 0 .67 8.29 1.57 3.43 13.29 5.00 1.40 0.67 3.00
2 0 0 0 0 12.57 1.43 13.71 20,00 4.00 1.20 2.00 4.4
59 0 0.17 0 117 0.62  1.29 15.71 10,43 0.43 0 1.22 0.16
f 0 0 0 0.57 0.86 5.57 3.29 0.l&4 0 0 0.43
0 0 0 0.50 17.29 3.57 1l4.14 17.86 1.14 0.60 0.89 0.43
0 0 0.83 3.67 21.57 9.00 35.43 39.86 15.14  2.80 3.56 10.86
0 0 0 0 0.14 5.43 0.57 1.29 0.14 0 0 0
0 0 0 D 5.57 3.00 ‘0.43 1.00 '1.14 0 0 0.43
0 0 0 0 0 0 0.43 0.14 1.1 0 0 0
0 0 0 0 ] 0 3.29  6.43 1.57 2,00 1.22 1.14
0 0 0 0 ] 16,71 23.717 164,71 3.43 48,20 24.22 23.14
0 0 0 0 0 2,20 53.39 72.43 11.57 22,60 9.22 12.29
¢
0 0 0.1 0.5 10.4 5.3 30.6 33.9 6.1 7.1 4.8 5.8
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Appendix 5-2d L. leefeana: Flowers trapped per trap per day for each
collection period in 1982 and 1983 for ma and female
trees.
No. days 3 5 4 5 5 7 8 6 8 12 14
Collect- !
ion 1« 2 3 4 5 6 7 8 9 10 - 11
1982 ‘ Male trees
37 4,0 9.0 66.3 8.6 17.2 9.1 5.1 2.6 2.8 0.6 0.2
36 3.7 6.6 85.5 13.6 20.2 10.4 4,5 4.4 3.7 0.5 1.1
14,11 0 4,0 10.5 1.3 2.2 1.3 0 0.2 0 0 0
4.8 0 0.2 2.2 O 0.7 0.2 O 0 0] 0 0
N8 0.6 0.6 1.4 0 1.5 0.7 0.8 O 0.6 0O 0
3.1 0 1.8 8.5 0.7 4.6 13.0 3.7 2.6 0.8 0.l 0
Mean 1.4 3.7 29.1 4.0 7.7 5.8 2.4 1.6 1.3 0.2 0.2
Female trees
3.1 0 0 0.3 0.4 O 0 0 0.3 O 0 0
38 0 0 0.4 0.2 O 0 0 0 0 0 0
35 0] 0 3.0 0.2 1.3 0.3 1.7 0.6 1.0 0.6 O
33 0 3,7 11.0 12.3 5.1 3.0 .6 1.1 1.1 0 0.1
Mean 0 0.9 3.7 3.3 1.6 0.8 0.6 0.5 0.7 0.2 ' 0.8
1983 . Male trees ’ Femalg trees
37 54,4 271.5 357.6 152.1 151.1 35 8.6 26.9 20.1 15.5 52.4
3,1 1.04 18,7 30.3 79.7 144.1 3.6 0 - 0 0 2.3 4.8
4.8 0 1.2 3,3 12,2 14,3 5.2 0 0 1.3 11.5 17.9
H13 2.1 29.7 17.3 7.6 3.9 33 0.7 2.7 5.5 14.8- 15.3
34 0 16,1 21.7 14,6 3.5 H11 0.3 2.3 1.5 2.6 3.1
07 0.8 4.3 2.8 6.1 4.3
Mean 11.5 67.4 85.0 53.2 74,0 Mean 1.7 6.0 5.2 8.8 16.3
7~ ,
o
/_'/’\ r
w

g

LR WA
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Appendix 6-1 Proportions of aborted styles containing pollen tubes
in N. dealbata and D. pentamera.
a. N. dealbata .
pollen tubes in styles
Tree n tve % +ve
112 65 9 13.8
76 60 5 8.3
34 u7 i 2.1
39 80 L 5.0
84 38 5 13.2
78 Ly 6 13.6
s
75 33 3 9.1
92 60 4 6.7
59 3y 5 14.7
13 23' 3 13.0
24 60 11 18.3
LY
B 23 1 4.3 a
c 40 0- 0.0
D s 18 0 0.0
V4
30 / 20 2 10.0 .
40 60 5 8.0 ™
L5 70 7 10.0
b. D. pentamera pollen tubes in styles
n fve % +4ve
with sy 0 0 «
corollas
without 45 18 : 51.4
corollas

I Re K~
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Appendix 7-1 Methodolgy for insect and pollen sampling

Construction of sticky screens

Insect traps were constructed from galvanised mesh ("Handyman
mesh”, Waratah, Australian wire Industries Ltd.) with a mesh size of
12.5,x 12.5 mm. and wire diameter of 0.8mm. Fifty screens 400 x
250mm. were cut, giving each a trap area of 0.l metre squared. A
curtain ring was attached to the mid-point of the “top and bottom of
each screen and a length of Smm diameter nylon cord tied to each ring.
Screens were painted with “Tangle-Trap” insect trapping adhesive
(Tanglefoot company, U.S.A.) so that the wire was\completely coated.
To position the screens in the trees, nylon fishing line attached to a
lead sinker was fired over a branch using a sling-shot. The cord from
one end of the screen was attached to the fiéhing line and the latter
pulled 1in, hauling the screen wup to the canopy. When the desired
position ‘was reached, tﬂe two cord ends were tied together and
secured, usually around the tree bole. Screens were changed by
pulling on the lower cord and clipping the rings onto the -new screen
(Appquix 7-1b).

Light trap construction.

The light trap was designed by T.D. St.George and H.A. Standfast
(Queensland Department of Primary Industries Bulletin QB83001) and is
illustrated in Appendix 7-lc. The battery housing was inverted and
held above the trap when in position on the branch. Nylon cord was
attached to the battery and the trap; the whole unit was positioned
in the same manner as the screens. A stouter branch was required to
hold the trap, so it could not be positioned very close to the flowers
on the outer crown surface. )

Determining trap heights

Trap heights (Appendix 7-2) were measured by tying a 30m tape to the
trap and recbrding the reading at ground }evel when the screen was in

position.

Washing insects from the screens I

@ -
Screens were transported from the field in a carry-box with dividers,
which prevented contaminatién between screens. Insects were removed
by soaking the screens in kerosene baths constructed from large (60 x
50cm) metal glasshouse trays. After 10-20 minutes submersion in the
kerosene, insects still attached to the screens .were gently removed

ANNL
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with a soft brush. The kerosene containing insects was filtered

through nylon mesh and the insects preserved in 70% ethanol.

Pollen extraction

A sample of 10 to 50 insects was picked from each screen, placed in
kerosene and stored while the Tangle-Trap dissolved in the kerosene.
The kerosene, containing dissolved Tangle-Trap and pollen, was
filtered through 13mm diameter Sartorius cellulose nitrate membrane”
filters (type SM11301) with pore size 8.0 pm ., Millipore filtration
apparatus was used in conjunction with a hand-operated vacuum pump
(see Appendix 7-1d).  Each gample was filtered separately and the
appparatus flushed through with clean kerosene to remove all pollen
grains and avoid contaminating subsequent samples. The filters were
oven dried at 60° C for 20 minutes to one hour, mounted on glass
slides, then 'cleared' with non-drying immersion oil (nj 23°C =1.5.50).
Coverslips were placed over the filters to spread the oil and secured
with clear nail varnish. The slides could then be stored indefinitely
until read.

Pollen grains are unaffected by kerosene. Reference slides were
made from flowers of the experimental species. Pollen was counted
using x20 and x40 objectives. Total counts were made, except where
enormous quantities of pollen (usually carried by Apis mellifera) made
it practical to use only one third *of the slide. qubiculae were

removed from A. mellifera before washing, since. the pollen there is

not available for pollination. The presence and relative'frequeﬁcy of
"foreign' pollen grains (i.e. pollen from species other than the one

at which the insect was found) was determined for each sample.
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curtain ring

——nylon cord

1cm mesh screen

(4O x 25cm)
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insect- trap.
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Appendix 7-2 Heights of insect traps in experimental trees.
(Heights to base of the screens).

D. pentamera N. dealbata L. leefeana
Tree Height (m) JTree Height {m) Tree Héight (m)
g s 107 & 7 11.20 G'36a 21.69

26 13.94 83 13.90 _36B 21.24

6 10.70 111 11.60 \EHIA 19.64

22 10.14 6 6.50 3.1B 18.50

23 18.43 23 7.85 4,84 19.96

51 15.83 113 7.25 4.8B 16.58

50  18.33 A 7.60 9 35A 25.04

48 22,74 @ 92 13.85 35B 19.70

42 14.67 78 12.90 334 19.60

40 11.55 84 11.85 33B 19.50

27 19.22 34 12.40  “Light trap (33) 19.50

59 9.75 ClA - 18.00

12 13.07 30 2.90 C1B 16.55

13 10.70 24 10.10  n.f 5.24 20.00

15 9,78 112 6.40 5.2B 19.20

17 14.38 C 3.0 13.5A ~18.50

45 12.70 B 3.0 ' 13.5B 16.93

28 16.36 D . 4.05 34A 19.30

34 12.57 34B 21.80 .

35 17.81 n £ D. australis 8.50 H13A . 19.60

4 9,71 L. leefeana 11.85 H13B 17.70
| ' C. australe  6.30 ' HIlA 19.30°
D. repandula 10.10 H11B 16.70
W/
.f: non-flowering trees
.
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Appendix 7-3 Flower litter and insect collection dates
for L. leefeana N. dealbata and D. pentamera.

L. leefeana "N. dealbata

D. Pentamera

1982 |
from 15.02.82 3
18.02.82
21,02.82
24.,02.82
27.02.82 > *
2.03.82
7.03,82
12.03.82
17.03.82 )
23.03.82
31.03.82
7.04.82
14.04.82
28.04.82
14.05.82 ,

1982
from 20.04.82

é/{gé.OA.BZ
2.05.82

8.05.82

14.05.82
21.05.82
28.05.82

4.06.82

11.06.82

1982-3

from 14,
17.
20.

# . 22,

25.
28
31.

7.
14,
21.
28.

4
11.
18
28.

3.
23,

.12.82

.12.82

10,82
10.82
10.82
10.82
10.82

.10.82

10.82
11.82
11.82°
11.82
11.82

12.82

12.82
01.83
01.83 )‘

1983
from 4.02.83 Insects
to 19.02.83 only

19M .
from 3.00.8 Insects

to 10.06.8

only

'# Covers flowering phase
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Appendix 7-4a N. dealbata: Insect cgunts per trap per day for 1n'd1vidua1 trees in 1982 and 1983./ 0"
Means for male, fpmale, all flowering (male and female) and non-flowering (nef.) trees. '
‘:mmplmg interval (days) in bracket: N ' )
Collontmn\— 1982
[1ee 1(6O) 2(6) “3(6) 4(6)
Code ¢ H D T C H D, T C N D roov cC i D" T
8 & 13.2 2.7 22.5 138.4 15.8 5.0 ,38.5 59.3 5.8 5.2 49.5 70.5 12.3. 4.3 S2.0 68.6
13 3.2 2.0 15.7 20.9 1.3 0.5 15.3 17.1 5.2 2.3 30.5 18.0 g.8 2.2 10.5 2i.5
23 2.7 2.7 18.7 24.1 1.8 0.3.10.2 12.3 6.7 0.7 *12.8 20.2 9.2 2.2 36.8 48.2
11 10.2 1.2 11.0 22.4 5.0 1.2 10.2 16.4 16.3 ‘0.8 17.2 130.3 3.5 2.0 11.8 17.3
83 18.8 1.7 25.0 45.4 14.0 3,0 25.3 42.3 12.5 1,7 30.7 44.9 3.5 3.7 10.3 17.5
A - N - - 0.3 1.0 4.3 5.6 2.2 0.3 5.7 8.2 1&& 0.5 8.0 10, 3
? 112 b2 1.2 - 8.5 10.9 1.2 0.8 10.3 12.3 4.2 0.5 16,0 20.7 2.7 3.0 27.8 33.5
84 6.2 2.3 "20.7 29.2 £5 1.3 16,27 22.0 3,0 200 17.2 22.2 9.0 2.2 12.5 23.7
19 3.7 1.2 7.0 11.9 1.0 1.0 8.8 10.8 1.2 1.0 9.3 11.5 2.2 2.8 10.7 15.7
78 4.7 1.0 16,5 34.3 3.7 1.0 43.0 17.7, 4.3 0.8 '6.7 1. 3.5 1.5 8.3 13.3
92 L2 2.0 5.8 9.0 1.8 03 5.7 7.8 9.8 1.2 25.57 36.5 7.2 0.8 12.8 20.8
75 2.3 1.2 4.2 9.7 1.3 0.3 4.3 5.9 3.7 1.2 10.5 15.4. 1.5 2.3 1.0 10.8
59 2.5 1.0 7.0 10.5 A.%, 0.7 7.1 12.0 8.0 0.3 4.8 14.1 5.2 1.8 17.0 24,0
24 1.5 1.2 6.2 8.9 1) 0.8 . 5.0 7.7 7.5 0.5 8.7 11.7 5.5 3.7 10.7 19.9
B - - - - 0.8 1.3 10.0 12.0 0.7 .0.2 6.8 7.7 6.8 0.5 1.3 2.6
C - - - - 0.8 1.0 1B.5 20.3 1.0 0.0 6.3 1.3 1.0 0.5 1.5 3.0
D / - - - . 1.3 0.3 11.0 12.6 0.3 0.2 8.5 9.0 0.8 1.5" 2.3 4.6
30 . - - - - .
n.fot - - - - 5.8 2.5 25.0 33.3 2.4 2.5 25.1 30.0 2.4 2.5 2%:1- 30,0
n.f 2 - - - - 0.7 0.7 1.3 8.7 1.0 0.5 3.8 5.3
n.f 3 - - - - ’
n.f 4 - - 3
J 9.6 2.1 2.2 17.3 25.94 ° 9.8 1.8 237 35.3 6.4 2.5 21.7 30.b
9 2.9 1.4 0.8 10.0 12.9 3.5 0.7 11,5 15.7 16 1.9 10,2 15.6
18+Q 6.3 1.8 1.5 1377 19.4 k&& 1.3 17.6 25.6 5.0 2.2 16.0 23.2
% n.f - - 1.6 16.2 21.0 1.7) 1.5 16,3 17.7 2.4 2.9 25.1 30.0
. / [
Collections - 1982 ' ‘Collections - 1983 (7)
S(7) ) - 6(6) Tree code Total Tree cade Total
o H D T sc H D T :
& 6 3.1 1.3 5.7 10.1 2.3 1.6 4.9 8.8 23 . 540 n.f p T
113 7.6 0.9 13.1 121.6 1.6 0.3 2.9 4.6 91 132 " e 147
23 2.4 0.9 8.3 11.6 0.7 0.0 5.7 6.4 73 105 d -
111 1.1 0.6 5.2 6.7 0.9 #:3 7.4 8.6 83, "’ 00 , b 34
83 3,0 0.6 5.1 8.5 0.7 p 5.1 6.1 111 35 h 7
A 0.6 0.4 5.0 6.0 0.7/ 0.3° 4.1 5.1 173 "7 r 45
. 113 24 e o 38
L R112 1.6 0.9 10.6 13.1 1.7 1.0 6.9 9.6 A 104 g 13
84 1.9 1.0 7.6 9.5 1.9 1.8 s.4 8.7 331 39 7 1 32
" 19 2.9 1.7 14.6 19.2 1.7 0.6 9.9 12.0 230 75. a Teh A
78 2.6 2.0 11.9 186.5 0.9 0.9 9.0 10.8 :
%92 2.4 0.1 7.7 20.2 2.4 0.1 2.0 4.4 2 188 n 3y,
75 2.1 0.0 6.6 B8 1.6 0.1 1.0 2.7 92 158 t © 39
59 2.1 0.4 4.0 6.7 1.3 0.4 9.4 12,1 78 74 cy 57
26 2.9 0.9 9.3 13.1 1.1 1.0 7.3 9.6 C 47 £ 32 »
B 1.9 0.1 2.7 677 0.6 0.3 12.6 13.3 B 57 'S 43
C 2.9° 1.1 4.0 8.0 0.9 0.4 6.7 8.0 207 46 N j 65
D 0.1 0.3 0.4.0.8 0.0 0.1 0.1 0.2 59 120 . " 35
30 0.6 0.6 4.} 5.1 0.6 0.3 8.3 9.2 171 70 “ q 85
1T 252
n.f 1 2.0 0.0 3.1. 5.1 2.0 0.3 T4 137 36 " .
n.f 2 1.7 0.7 11.0 13.4 1.0 0.1 3.9 5.0 285 | s1 % & 157.9 a=10
nf 3  3.7- 0.6 6.9 11.2 1.9 0.0 4.7 6.6 76 160 3 9 104.9 n=12
nf 4 1.0 0.1 2.4 3.6, K6 0.1 4,7 6.4 4 % &+ @ 131.4 n=22
=’ % n.f ~58.6 n=18
3 & 3.0 0.7 7.1 10.8 14 0.5 5.0 6.6
¢ 2.8 0.7 6.6 10.1 1.2 0.3 6.5 B.
T 2.6 0.7 6.9 10.2 1.2 0.6 .5.8 7.4
% n.f 2.1 0. 5.9 8.3 1.6 0.1 6.2 1.9
: A
. LR
. i
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Appendix 7<4b

er day for individual trees, means for male, female
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Abpendix 7-4b (continued) D. pentamera: Ingect counts per trap per day for indivifual trees, means
for male, female and all trees. Sampling interval in brackets (in days).

Cnlleétlon

lree 1(6) 12(7) 1%7) b 1410) 15(7)
code _C_ H D T C H D T cC_H p T cC_H D T: C H T
& 27. 6.5 3.2 12.522.2 8.5 3.6 2.4 33.5 5.7 3.9 13.1 22.7 6.6 3.7 28.6 38.9 4.9 2.3 12.7 19.9°
w0 4.8 R.5 10,0 23.3 7.9 6.9 12.2 27.0 4.4 3.1 11.3 18.8 4.2 3.5 16.1 23.8 3.7 4.3 11.9 19.9
1 10.0 3.6 7.4 21.0 7.5 4.7 7.9 20.1 5.1 1.7 9.9 16.7 5.1 3.2 22.8 31.1 3.6 2.7 13.1 19,2
48 6 3.0, 7.7 15.3 4.9 3.6 14.4 72.9 3.7 1.3 B.713.7 4.62.6 24,5 17.2 1.7 3.9 11.6 17.
5 3.5 2.8 8.6 14.9 4.9 3.3 5.4 13.6 6.3 1.9 236 31.8 5.6 2.8 13.6 22.0 3.0 1.3 9.3 13.
27 6.6 1.5 5.112.2 6.7 2.3 4.9 3.9 7.4 1.9 4.7 14.0 6.1 1.6 7.4 15.1 5.1 1.7 174 23,
267 13.2 3.4 12.0 28.6 15.6 3.4 28.7 47.7 8.9 1.0 17.4 25.3 8.1 4.7 14,3 27,1 7.0 2.4 10.6 20.
42 2.5 1.3 2.8 6.6 12.1 4.0 7.9 23.9 5.1 3.3 6.0 14.4 3.5 1.6 19.3 24.4 2.0 1.6 11.6 15.
40 4.2 0.8 5.510.5 3.9 2.0 3.2 9.1 3.0 3.1 8.7 148 4.6 1.5 12,3 18.4 2.9 2.7 6.4 12.
22 5.0 2.5 6.7 14.2 6.9 2.6 8.6 17.9 4.6:1,3 6.0 11.9 28.7 1.0 10.1 39.8 2.4 1.1 13.3 16.
6 4.8 3.4 6.915.1 4.1 12.3 11.4 28.7 5.0 2.2 8.3 15.6 3.1 2.6* 9.8 15.5 2.9 2.6 9.1 l4.
A 4.8 6.3 12.8 23.9 6.3 2.3 6.3 14.9 4.7 3.1 11,7 19.5 4.9 2.0 21.2 28.1 3.1 10.3 23.0 36, .6
15 5.0 1.6 4.010.6 9.2 3.2 7.9 20.3 7.4 3.3 9.4 20.1 5.8 2.0 12.3 20.1 5.3 2.6 9.4 17, 4
13 4.01,5 4.810.3 6.3 1.9 4.7 12,9 6.1 3.9 5.7 15 7 4.5 2.1 11.2 17.9 4.6 1.7 13.7 19. 3
12 11,0 3.5 9.2 23,7 1.4 5.6 4.1 21.1 9.0 3.6 16.4 29.0 9.4 5.7 19.2 34.3 6.4 3.1 23.0 32. )
17 2.3 3.0 2.7 8.0 7.3 2.8 6.0 16.1 3.3 1.4 6.9 11.6 4.1 2.7 9.3 16.1 2,7 3.3 12.3 18, .8
3% 6.0 1.1 2.3 9.6-12.2 1.9 11.6 25.7 5.9 1.9 13,0 20.8 6.3 2.0 19.5 27.8 3.7 1.7 4.3 . 4
28 4.2 1.5 5.7 11.6 6.4 1.7 12.4 20.5 3.4 1.3 s.4450.1 11.3 1.7 8.2 21.2 2.6 0.7 14,1 17, .0
45 .5 2.3 6.9 12.7 5.6 2.3 7.5 15.4 5.1 3.3 12,6 21.0 6.3 2.9 26.2 33.4 4.9 2.0 18,7 25. .6
15 2.30.7 2.3 5.3 5.0 5.6 2.312.9 - - - - - = - ~ - - -
4 5.93.1 6.8 15.8 6.5 4.5 11.4 22.4 5.4 2.3 10.7 18,4 4 6 16.2 23.6 3.6 2.4 11.6 17.6
x 2 4.8 2.6 5.612.8 . 3.0 6.9 17.4 5.6 2.7 10.1 18.4 6 2.7 15.7 25.0 4.1 3.1 14,9 22.1
T 5.62.8 63145 7.0 3.8 9.2 20.0 5.5 2.5 10.4 18,4 5.8 2.6 16.0 24.3 3.9 2.9 13.3 20.1

# 12 collections only
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Appendix 7-4c .. leefeana: Insect counts per trap per day for individual trees in 1982, means
for female, male, all flowering (male and female) and non-flowering trees.
Sampling interval (days) in brackets.

Collection - 1982

Tree D 2(3) 3 4(1) 5(5)

code_ C H D T C H D T c_~-\H D T C H D T C H D

6 36 8.1 8.0 19.0 35.3 11.0 8‘.‘7‘35.7 s4.4 11.0 20 33.0 47.0 14.0 5.3 18,0 37.3 5.8 1.8 15.
1.1 6.3 6.0 10,7 23.0 9.3 2.7 13.0 25.0 ] 7.0 1.0 28.3 36.0 15.7 2.7 14.7 3.1 10.8 1.6 13,
4.8 4,0 4,014.0 22.0 30.7 3.3 18.0 52.0 5.0 25.7 138.4 9.0 2.7 9.321.0 3.8 1.6

9 15 7.7 10,3 23.0 40.6 6.3 3.7 313.0 43.0 8.7 6.3 45.7 60.7 9.0 3. 7.3 19.3 5.4 1.8 11.
Cl 1.0 6.3 22,7 32.0 3.7 1.7 20.0 25.4 6.0 4.0 46.0 56.0 3.3 5.3 7 5.3 3.4 2.2 10,
33 - R - -~ - - - - - - - i{ - - - - 5.8 3;0 14,

n.

»
ro —
>
-
>
—

13.0 25.6 4.0 0.3 20.0 26,3 6.3 0.6 17.3 24.2 .
20.0 28.7 12.0..

-~
~
(]
"
~

16.7 5.6 2.0

13,5 2.7 2.7 14,3 19.7 3.7 3.3 17.0 24,0 7.7 1 0 4.0 12.0 28.0 5.8 2.8
i & 6.2 6.014.626.8 17.0 4.9 21.9 43.8 8.6 4.5 29.0 42.1 12.9 3.6 14.0 30.5 6.8 1.2
@ 5.2 8.3 22.916.8 5.0 2.7 26.5 34.2 7.4 5.2 45,9 58.5 6.2 4,2 1.017.4 4,9 2.3
x8+Q 5.8 6.9 17.9 30.6 12,2 4.0 23.7 19.9 8.1 3.9 35.7 47.7 10.2 3.8 11.2 25.2 5.9 2.0
$ wf 4.5 4,5 13.722.7 3,9 1.8 18.5 24.2 7.0 0.8 18.7 26.5 9.9 3.2 9.&‘22.5 5.7 2.4

1982 Cgllection 3 ' 1983 Collection
6(5) 7(5; 8(4) Tree * .

C H D T C H D T C H D T ' C H D T

o~ e —

3 36 10.0 1.8 21.6 3.4 3.0 1.622.427.0 7.8 2.3 27,5 37.6 34 11.1 1.9 6.2 19.2
30 7.6 2.8 9.4 19.8 6.2 2.015.223.4 7.5 1.0 15.8 24.3

4.8 13.2 2.6 15.0 30.8 4.0 1.615.6 21.0 10.5 2.0 26.0 38,5 07 41 1.3 9.6 1479

) . : . 15 2.6 1.3 4.9 8.9

Q.35 6.8 3.817.227.8 5.6 1.6 23.2 30.4 5.0 3.515.0 23.5 5.2 1.7 2.3 4.2 8.1

cr s 5 35.8 43.2 3.6 1.2 36.4 61.0 6.5 1.346.8 54.6 : 33 3.3 1.3 4.4 9.0

33 7.2 7.2 29.5 43.4 5.0 1.616.6 23.0 3.8 1.5 20.0 25.3 3.6 3.2 1.4 3.5 8.1

H11 4.5 0.8 5.9 1.1

xi
w
~
—_
&~

£
"2 4.0 0.8 39.6 444 3.6 1.2 4.6 9.2 2.8 21.5 25.8 5.4 10.0
5

1.5
3.2 3.2 17.2 23.6 5.8 1.6 28.4 35.8 3.0 2.0 79.0 84.0

light & 8.5 4.5 1319.5 1337.5
fan
fan 0.5 0.0 27.0 27.5
only '
¥ & 10.3 2.4 15.3 28.0 4.4 1.7 17.7 23.8 8.6 1.8 23.1 33,5 '
X 9 6.6 4.4 27.5 32.3 4.7 1.4 25.4 31.5 5.1 2.1 27.3 34.5
%8+98.3 3.4 21,6 33.1 4.5 1.6 21,5 27.6 6.9 1.9 25.2 34.0
% n.f 3.6 2.0 28.6 34,0 4.7 1.4 16.4 22.5 2.9 1.8 50,3 55.0
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Appendix 7-5a N. dealbata: Pollen densities per insect (p/i in
brackets) and total pollen (p = p/i x total insect
density) for 5 male and 10 female experimental trees.
Figures represent pollen per trap per day. Sampling
interval (days) is given with collection number.

Pollen was trapped from period 2 onwards.
!
Collection 2 3 5 5 3 T\
Sampling interval 6 6 6 7 7 Y
(days)
Tree code S )
8 6 699.74  568.94 3.43 0.0 0.446 0.0
(11.8) (1.35) (0.05)  (0.0) (0.05)  (0.0)
83 406,08 . 375.80 0.0 1.87 0.0 0.0
(9.6) (1.6) (0.0) (0.22) (0.0) (0.0)
111 14,27 - 0.0 0.0 0.0 - 0.0
(0.87)  (0.0) (0.0) (0.0) (0.0) (0.0)
113 - - 4.95 0.0 0.0 0.0
- - (0.23) (0.0) (0.0) (0.0}
-3 - - 0.0 3,7 0.0 0.0
- - (0.0) . (0.32) (0.0) (0.0)
? 92 7215 72,27 0.0 0.0 0.0 0.0
(9.25) (1.98) (0.0) (0.0) (0.0)  (0.0)
59 2.04 4,23 1.20 0.0 0.0 0.0
(0.17)  (3.30) (0.05) (0.0) (0.0) (0.0)
84 . 33,00 10.67 0.0 1.62 0.43 0.0
(1.50) (8.00) (0.0)  (0.17) (0.05) ¢ (0.0)
‘78 1.77 5.31 2.00 2.15 0.0 0.0
, (0.10)  (0.45) (0.15) (0.13) (0.0) (0.0)
24 1.31 . 1.70¢ 0.60 0.0 0.0 0.0
(0.17)  (0.10) (0.03) (0.0) (0.0) (0.0)
39 1.40 2.53 0.0 0.0 0.6 0.0
R (0.13) (0.22) (0.0) (0.0) (0.05) (0.0)
B | 0.8  9.63 0.0 0.0 0.0 0.0
) (0.07) (1.25) (0.0) (0.0) (0.0) (0.0)
C 0.41 0.0 0.08 0.0 0.0 0.0
: (0.02) (0.0) (0.05) (0.0) (0.0) (0.0)
D 0.25 0.0 0.0 0.0 0.0 0.0
(0.02) (0.0) (0.0) (0.0) (0.0) (0,0)
112 16.24 6.83 3.35 15.50 0.0 0.0
(1.32) (0.33) (0.1) (1.18)  (0.0) v~ (0.0)
% p & (n=25) 373.36 477,40 1.68 1.39 0.09 0.
12.94 11.26 0.72 1.93 0.10 - O«
g p/i%(n = 10) 7.42 7.85 0.06 - 0.14 0.01 0
1.28 1.56 0.04 0.15 - 0.01 0
Calculation of average pollen (p) densities per trap per
day for all experimental male (6) and female (11) trees:
average pollen/insect (p/i for sub—popplation) x total
. , insects for complete population.
xpd (n=06) 188.70  11.70 1.84 1.50 0.07 0.0

10
—
=
1

11) 16,38 23.87 0.61 1.52 0.08 0.0
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Appendix 7-5b D pentamera: Pollen densities per insect (p/i, in brackets) and total potlen
(p; p/i x toral insects) for male trees for each collection period. Figures
represent pollen per trap per day. Sampling interval is given in days with
the collection number. ®*These trees sampled from collection 8 only.

Male 6. 23 48 27 26" 50% 51# 5* Lon 42% 22% x p/i
trees

Collection/

days o ’
1/3 (n.07) (0.0)  (0.08) (0.00) ) ' 0.04
.56 0.0 n.53 0.0
2/ (0.11)  (5.64) (0.05) (0.22) ‘ i
1,00 274.5 0.18 2,44
3/2 (0.0)  (&.52) (0.22) (O0.11) 1.
n.0 179,7 1.90 1.21
i (0,0) (1.28) (N.50)  (N.06) 0,49
0.0 17.5 3.85 0,64
5/3 (0.0)  (19.35) (0.14) <0.18) ~ 4.92
0.0 1174.55 2.41 1.57 P 294,63
6/3 (0.17) (50.55) (0.08) (0.93) 12.93
1.07 3169.49  0.46 34,13 801.29
707 (0.04) (1.68) (6.23) (0:42) ' 2.04
‘ 0.28 153.77.107.78 4,58 66.60
8/7 (0.22) (3.26) (5.02) (0.56) (0.54) (6.41) (6.16) (5.97)  (0.61) (0.28) (2.02) 3\&3\;
1.50 127,61 414.15 8.68 20.25 419.2 379.46 164.77 2.81 1.85 24.64 “TT7{93
/7 (0.40) (2.05) (1.46) (0.19) (0.17) (1.26) (0.63) (0.21) (3.08) (0.41) (0.25) 0.92
1.48 73.80 28.32 1.98 5.37  65.39 29.61 6.64 17.56  17.14 2.45 22.70
10/ (0.38) (0.21) (2.17) (0.02) (0.06) (0.38) (0.16) (2.00)  (0.14) (0.47) (0.07)  0.55
4.1 11,26 43,40  0.20 1.35 18,20 . 7.84 90.6 1.57 7.05 1.65 17.02
11/6 (0.23) (31.15) (1.16) (5.56) (0.45) (5.20) (0.70) (0.26)  (0.53) (1.15) (1.52) 4.36 ‘
3.47 691.53 17,75 67.83 12.87 121.16 14,70  3.87 5,57 7.59  21.58 87.99
12/7 (0.31) (0.62) (0.47) (0.82) (1.09) (0.89) (0.02) (0.49)  (0.17) (0.12) (0.20) 0.47
8.90 20.77 10.76 22,16 51.99 24.03 0.40 6.66° 1.55  2.87 3,58~ 13.97
13/7 (1.76) (4.84) (o.é7) (0.17) (0.36) (3.08) (0.54) (5.04) (0.71) (3.69) (0.24) 1.93 -
27.14 109.87 11.92 2.38 9.11 57,90  9.02 160.27 10.51  53.14 2.86 41.28
14/10 (0.05) (0.11) (0.09) (0.01) (0.04) (0.22) (0.12) (0.07)  (0.01) (0.01) (0.00) 0.07
0.78 4.28 1.55  0.15 1.08 5.24 3,73 1.54 0.18  0.24 (0.00)
15/7 (0.03) (0.01) (0.0} (0.0) (0.01) (0.03) (0.01) (0.00) (0.03) (0.01) (0.03) 0.01
0.44 0,20 0.0 0.0 ° 0.20 0.60 0.19 0.00 0.36  0.15  0.50

AL R
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Appendix 7-5b (continued) 0. pentamera: Pollen densities per insect (p/i; in brackets) and total
pollen (p = p/i x total insects) for female trees for each collection
period, Figures represent pollen per trap per day. Sampling interval
is given in days with the collection number. *Tree 17 sampled from
collection 8 only.
Tremate 4 12 i T 17w L] T 7S A T/ X p
trees
Collectinn/
days .
1/ (0.03) (0.05) (0.07) (0.0M) (0.00) (0.00)  (0.00) (0.00) 0.02 .
0.65 0,49 0.60 0.0 0.0 0.0 0.0 0.0 ) 0.22
3 (0.0%)  (0.19). (0.06) (():00) (0.00) (0.00) (O.hO) (0.00) 0.04
0.50 3.55 0.28 . 0,0 0.0 0.0 0.0 0.0 0.55
3/ 2 (0.00) (0.13) (0.07) (0.00) (0.00) (0,00) (0.00)  (0.00) 0.03 ‘
0.00 1,37 0.39 0.0 0.0 0,0 0.0 0.0 ’ 0.22
413 (0.20) (0.28) (0.00) (0.08) (0.03) (0.00) (0.00) (0.06) 0.08
1.0 4.73 0.00 0.54 , 0.32 0.0 0.0 0.07 ' 0.83
5/3 (0,21) (0.15) (0.00) (0.38) (0.09) (0.00) (06.00) (0.03) (}.12
1.74 1.5 0.00° 0.76 0.77 0.0 0.0 0.42 0.65
63 (0.43) (0.11) (0.08) (0.06) (0.00) (0.29) (0.00) (0.55) 0.19
7.74 1.57 0.37‘ 0.47 0.00 1.83 0.00 4.35 2.04
/1 (1.05) (2.11) (0.03) (0.03) (0.26) (0.03) (0.00) (0.01) 0.44
15.33  25.32 0.17 0.33 0.15 0.22 0.00 0.05 5.20
R/7 (0.37) (0.17) (0.42) (0.04) (0.11) (0.00) (0.13) (0.51) (0.02) 0.20
13.34 2.26 2.73 0.37 0.97 0.0 0.65 4,23 0.16 1.5% ’
9/7 {0.96) (0.44) (0.22) (0.07) " (0.14) (0.36) (0.17) (0.01) (0.28) 0.29 P
108.83 13.38 1.19 " 0.76 2,00 3.96 1.14 0.08 2,18 4,23 '
19/7 (0.04) (0.09) (0.11) (0.00) (0.10) (0.03) (0.06) (0.02) (0.06) 0.06
3.87 2.98 1.08 0.0 1.52 0.29 0.52 0.20 0.86 0.87
/7 (6.54) (4.53) (0.10) (0.21) (0.31) (0.08) (0.08) (0.03) (0.45) 1.15
6.05 107,36 1.03 1.11 2.48 0.91 0.75 0.32 5.72 25.30
12/7 (0.26) (7.19) (0.45) (0.05) (1,10) (0.07) (0.13) (0.01) (0.07) 1,03
W5 4,22 151.08 5.81 0.65 18.36 1.64_ 3.34 0.20 1.08 20.65
13/7 /(0.3) (0.16) (1.23) (0.03) (0.02) (0.04) (0.05) (0.06) 0.24
0.36 4,64 19.31 . 0.35 0.20 0.83 1,01 1.26 4,21
14/10 (0.15) (0.04) (0.00) (0.00) (0.09) (0.02) (0.04) (0.04) 0.05
165.82 1.37 0.50 0.0 1.91 0.56 0.80 1.34 1.28
15/7 ' (0.01) (0.11)] (0.00) %(0.50) (0.01) (0.00) (0.5) (0.38) 0.13

11.05 0.33 . 0.00 2.38 g.17 0.0 8.65 9.73 2.70

-— R S | 1349
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Appendix 7-5c¢ L. leefeana: Pollen densities per insect -
. p/i (in brackets) and total pollen -
p (p/i x total insect density) for 2 male
and 2 female trees. Figures represent -
pollen per trap per day. Sampling interval
(days) given with collection number.
*Dampged pollen.
Code C@llections
' 3/3 4/3 5/3 6/5
36 s1.7 2061062 8.35 4.68 ,
(1.1) (79 44) (0.36) (0.14)
3.1 * 13424 * *
!
(OJ“*)
35 * * 9.40  6.67
. (0.50) /(O.AQ)
. 33 * * 547 1.74
b (0.28)  (0.08) D ¢
' - L4
xpd = 51.7 1487 .4 8.35 4.68
!
9 = #* (% 7.44 4.21
% p/i O = 1.1 39.9 0.36 0.14
- . * 0.37 2 0.23
° & €
)
. »
| ’
S‘
w ,




Appendix 7-Ha

Iree code

N. dealbata: Pollen densities washed from 3 majn: orders
of flying insects: Coleopera, Hymenoptera and Diptera.
Observations for male and female trees. #*High densities
contributed by A. mellifera.

.
Pollen grains per insect Total observations -

Coleoptera

§d =
6
83

Hymenoptera
g -6
83

Diptera
g 6
’3

2 3 4
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Apprendix 7-6b D, pentamera: Pollen densities for 3 major orders of flying insects: Coleaptera,
Hymenoptera and Diptera. Observations for male and female trees. #High pollen
densities contributed by A. mellifera (1) or a species of Colletidae (2).

Pollen densities obtained when those contributions are omitted are given in
brackets.

Tree code Pollen grains per insect Total observations

3 4 5

(‘,nlm)plm'a

g 6 . . . 0.0 0.0
23
4R
27

b

//

? 12
13
4
28
15
L4
34

15
17

OD——MOOOU‘O

Hymenaptera

3 o 0 o .
73 3. . . 3.0 0.0
48
27
26

12
13

4
28
35
44
34
15

Diptera
d 6
23

48

27

12
13
b
28
35
44
34

_MA—_.-W“W...H,W‘W.W_W;
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Appendix 7-6c L, leefeana: Pollen densities for 3 major insect
orders: Coleoptera, Hymenoptera and Diptera.
Observations for 2 male and 2 female trees.

Tree code Pollen grains per insect Total observations

i 2. 3, b

Coleoptera
d 36

3.1

¢ 35

33

Hymenoptéra

& 36

9 35

33

-~

Diptera
é 36 3.0 6071.0 0.9

g 35 10.8
33 0.1
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appendix 8-1 continued.

pentamera
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or correlations between fecundity and distance measures.
4

: Appendix 8-2 N. dealbgta: Probability values f
a
1982 . 1983
- Py - - 1 §
S c =& .. =4 [=3r=d
oo o oo o — (=} [T o o (=] ol o - [w) YY) (=)
- O = - 3 — @ - —_ - — -~ O —_ -—1--—@5( —_ N — pt —_Q —
58 0 30 o0 S —~a a0 EX] o0 RS, o0 S ) oo o0
o Q e = Q o0 Q c S P = [] Q= Q cQ Q [ =1 Q
. 0 =) [ ) - o — £-—1 .3 - L n - k. B W -t e —_ D= = i
0.23 . . 0.46 -10.37 co 0.1 . R 0.22 N . 0.18 N
*
g.029 0.007 [0.28 0.16 |0.26 . 0.028 0.005 |0.042 0.004 10.04 .0.006
R N >10cm dbh 0.33“ 0.19 ' . 0.37 . 10.14 0.09 0.18 « |
‘ - (29) E (29) (10) (10) (25) (25) (12) g#&g\ﬂ% .
* * * ® » * Y * ® #
Q.0kl 0.0004 |0.002 0.0003 0.16 10.26 0.023 0.001L }0.033 0.001 |&.026 0.001 0.04 0.994 . ~
! ey "

Log N 10c¢m dbh

0.31

e

. |0.35 0.11 d.07 i 0.14 V|- ‘ '
(29) @ 1 ao aos | G (29 ap 4 g
0.051" 0.001" {0.013" 0.001" .24 0.12 0.2l 0.017 0.005 0.018" 0.0003| 0.02° 0.0004 |
0.4 S : g ‘
9 (9 , , T ,
& Log Pollen 1982 0.16 0.12 , g : .
S ~ .
. ‘ .
o Total Pollen 1983 |' 0.09 0.0 - ; ‘
v ~ s an | a» 3 L
Log Pollen 1983 , . 0.03 /
- ) ' Insects 1982 ~ 0.15 025 : ‘ \ ' \ ' ’
. (10) ao -, \ ‘ .
. ' Log insects 1982 | 0.12 0.79 0.024 . y ST g
- 3 . R - i
Tnsects 1983 0.026" 0.017" . : , ]
(12) an : .
)

Log N1Q-
Poll_en 1982 (T)

>

- Log insects 1983
. | Fruit:shoot 1982 . 0.002" 0.018" =
) ' : . (24)
e - Log fruit:shoot
1982 ‘@ .
Legend: » T ’ s
- Figures in brackets: n > ’ N10 . distance to the nearest 10 males
- ’ & . significant at 95Z level Log : logarithmic transformation of variable A w
. . (T) : total . B S

N distance to the nearest male

N\




o o o
. . - N
. | ‘:’810 N
o
2 »
\ - | Legyg N

P
e
* Appendix 8-3 L. leefeana: Probability values for correlations between fecundity measures, pollen density and local male tree
. density #n 5-12 female trees. Reduced sample number indicated 1n brackets; all other cases n = 12.
~ ' A
" .
N 1) %) =] a
] - ) o < = ~ o
; e del| = g2 o I
[ A t AW i I~ S«
0.32 0.16 0.66 0.96
(6) (5)

0.57 0.58 0.19 0.15 0.84 0.80 0.89 0,43

\,

= L - NS
' . Logyg N

0.27
(6)
0.23 0.24

P/i

. Logyq-

~
!
3.
5
P/i

0.35 0.32 0.16 0.78
' (6) (5)
0.3 Q.20 | 0.2 0.2 | 0.21 0.097)0.95 0.29
0.16 o -
(6) - (5)
0.20 0.10 |0.81_ 0.29°
0.92 0.45
. (®) (S
~.85 0.79 0.29 0.97
0.78 0.36
(6) 5 .

0.89 0.60 |0.28 0.97

’ - "| Pollen
o Loglo Pollen

-
s

0,71 0.15

) (5)
0.86 0.77 [0.28 0.97

0.09 0.09
&)
0.12  0.l14

@
Fruit/shoot® N N3
fruit/m® brafch ; . NSt
Fruit: f lowesZiznid o/ shoot A Pollen:
l-'mit:f].o‘\fl‘k H/branch - . ) - P/i

M:F =

Fruit/merist
distance (m) to n akest male tree

N

-

s

%X distance (m)'to nearest 3 male trees

% discance (m) to nearest 3 male trees
total poilen collected.per trdp

pollen per insect collected pet trap ¥
_ratio of pollen collected at male 34 to
female trees per trap Y

significant at 95%

-~

1
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Appendix 8-4 D. pentamera:
© pollen density an

Probability "values for
d local male density

™

correlations between fecundlty measures, N

for 8-9 femal

e trees - {n indicateds1n

N rbrackets). * ,
Log)q FRB 'LOgXO FR:FL(S) Logq FR:FL(B) Log) g Total Log g
Pollen
0.87
(8) (8) (8) (8) (9
Log,q 0.59 ; 0.53 0-.83 ‘
0.98 0.29 ¢
(8 (v:)] - (8)
°g10 0.81 0.19 0.08
R4 . | Pollen :
(8) (8) (8)
Logyg 0.99 0.27 0.13
Insects .
(8) (8) (8) . (8)
| Logyq 0.95 0.63 0.65 - 0.92
o Legend "
FRS : fruits:shoot FR:FL(B) . fruits: flowe} per m2 branch
FRB . fruits:m~ branch N ; distance (m) td nefiredt male
FR:FL(S): fruits:flower per shoot N10 . mean distance (m) to nearest 10 males

Log g

: logarithmic transformation




Appendix 8-5

D.

Pentamera:
The average dist

Cumulative pollen densitl
ance (m) to the nearest

es/pe

7

10 male trees (N}O) is also given.

r trap for each collection period for 9 femal

e trees.

Col/Tree 1 2 3 4 3 6 7 8 .9 o 11 12 13 115 NO R
‘ B N10

4 0.7 1.2 1.2 2.5 3.9 11.6 27.0 40.3 149.1 153.0 159.1 163.3 163.6 269.5 28055 23.37 &

12 0.5 4.0 5.4 10.1 11.6 13.2 38.5 40.8 5.2 57.2 164.5 315.6 319.6 321.0 321.3 27.68 7

13 0.6 0.9 1.3 1.3 1.3 1.6 1.8 L5 5.7 6.8 7.8 137 33.0 33.0,.33.0 23.30 . 9

s _ 0.0 0.0 00 05 19 1.5 1.8 22 2.9 2.9 4.0 4T - - ~ 31.08 5

17 et WO NONE T B 25,3 25.7 25.7 28.1 34.45 3

-28 0.0 0.0 0.0 0.3 ‘1.1. L1 12 1.2 52 59 6.4 7.8 8.0 9.9 10.1 32.33 4

3 0.0 0.0 0.0 0.0 0.0 1.8 21 27 3.8 b s1 8.5 9.3 9.8 9.8 49.00 1

35 0.0 0.0 0.0 0.0 0.0 0.0 00 &2 &3 - &3 48 5.0 6.0 6.8 15.5 30.68 6

0.0 0.1 0.5 4.8 4.9 5.1 7.2 81 13.8 189 16.2 17.5 27.2 37.50 2
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