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9.4 Some wider implications. 

If clustering is advantageous to outbreeding, dioecy would be 

most likely to arise in clumped populations than in dispersed ones. 

All the experim.ental dioecious populations were clustered or abundant 

or both. But commoness and.clumping are only relative terms. Dioecy 

could evol~. in a less clustered species population if the flowering 

period were ~rol-0nged o~ the pollinators s~ecialised. Dioecy should' 

evolve in species whose nearest-neighbour distance is typically less 

than the thFeshold distance at which pollination efficiency declines. 

For the tl.ioecious system to remain successful,. newly ·dispersed 

individuals need to be guaranteed ;~otential mat•. Dioecy may have 

arisen successfully in colonising species with a high reproductive 

capacity (Baker, 1967; Carlquist, 1974 pp. 509-548) as a response to 

D selective pressures to eliminate inbreeding depression -(Thomson and 

Barrett, 1981; Baker, 1984). 

\ -
For dioecy to be a successful breeding system for both pistillate 

and staminate trees, at least locally high density and mixed 

populations 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-dispersql 

predation of seeds and seedlings maintains low densities of adult 

trees. But Hubbell (1979) demonstrated that most species in a 

tropical 

that high 

dry forest, whatever their breeding system, are clumped and 

densities of juveniles survive close to adult trees. 
,.· 

Juveniles were clumped around females of all three dioecious species 

in the current study (chapter 4). It is not clear from this or other 

studies whether the pattern }s 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 dioe~ious habit actually maintains clumped distributions 

of trees. Pistillate trees in a dioecious population can produce 

large~ seed crops (because more resources are devoted to 

seed-maturation) and tend to be separated by larger distances (because 

approximately half the pop~lation produces pollen '18-lone) than a 

hermaphroditic species with equivalent mean tree to ti)e distances. 

Pre-dispersal seed p~edators have further to move bet~~en seed crops, 

some of which escape predation, and they are also satiated more 

quickly, al~owing a larger proportion of tree offspring ~o survive and 

become established closer to the parent. Female trees can further 

escape seed predators by fruitiqg less frequently than annually as, 
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) 
for example, dci 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 plant-pollinator 

rela~ionships that alleviate potential spatial constraints to breeding 

success in dioecious rainforest trees. Some of the principle~ 
involved may equally well apply to obligately~ out-crossing 

hermaphrodite trees. However, additional competition between self­

and c~oss-pollen ~t the stigma and the fact that nearest neighbours 

(and therefore most likely mates) may be incompatible breeding 

partners may result in spatial pattern having different effects. 

W~e the study illuminates some relationships between spatial 

pattern, flowering time and breeding success in trees with an 

opportunistic pollinat~r fauna, a different set of relationships may 

exist for trees pollinat~d by specialised vectors. 

The ma~erial prese(ted in~his study is available to simulation 
~· 

studies. Population patterns in which bre~ding becomes unsuccessful 

for individuals (i.e. where reproduction = zero) could be modelled 

and the fates of species in forests subject to fragmentation 

predicted. In addition, a prediction of the degree of geographical!' 

isolation between populations which results in breeding isolation may 

contribute to the understanding of speciation processes in diverse 

tropical forest communities. 

trees. But such rainforest trees commonly 

minimising 

effective. 

trees and 

conditions under which 

Highly synchronous flowering 

their 'pollinators contribute 
i 

the 

pollination proces~"~ 

to the efficiency of the 
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Appendix 4-la 

Method for testing the RDF distributions again\t a 

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

311 

Poisson 

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 

v~lues 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 

artefacts which often occur at maximum values of r (see Table 4-3). 
} 4 

_Td' 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 RDF$ were 

multiplied by 10 to facilitate interpretation of the probability 

Tables. The results are shown in Table 4-6. 
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Appendix 4-lb N.dPalbata 

RDF values for 36 successive increments (I) for the field population 
(N.d.) and 4 poulations (Nl-N4) whose spatial patterns are hased on 
randomly - generated coordinate pairs: E is the expected value of RDF 

~in a population whose pointz exhibit a poisson distribution. The X 2 
test for goo4nes of fit (X = [(O-E) 2 ) was performed between each N 

I E· 
population and the E population. All values are to 4 decimal places. 
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Appendix 4-lb D. pentamera 
"' 

RDF values for 73 successive increments (I) ~r the field population 
(D.p.) and 4 poulations (Dl-D4) whose spatial patterns are based on 
randomly - generated coordinate pairs. Eis.the expected value of RDF 
in a population whose pointz exhibit a poisson distribution. The xz 
test for goodnes of fit (X = L(0-E) 2 ) was performed between each D 

E 
population and the E population. All values are to 4 decimal places. 
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Appendix 4-lb / .. lr>c.fcana 

RDF values for 54 successive increments (I) for the field populat.ion 
( L. 1.) and 4 popilations (Ll-L4) whose spatial patterns are based on 
randomly - generated coordinat~airs: E is the expe~ted value of ~OF 
in a population whose pointz ex ibit a poisso~ distribution. The X 
test f6r goodnes of fit (X = (O-E) 2 ) was performed between each L 

E 
population and the E population. All values are to 4 decimal places. 
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jJ Appenchx 4-2 Results of spatial analysis using the average nearest neighbour measurement of Clark & Evans (1954). 
See-Legend for explanation of formulae. 

?I N. dealbat~ D. pentamera L. leefeana 

Wongabel Moo min Hallor;an 's Hill Curtain Fig Wongabel 

!'} F M A F M A F M A F M A F M , 
2 9512 9512 9512 9800 .9,000 9800 240000 240000 2q0000 16000 16000 16000 9512 9512 9512 Area (m ) 

" 
N 169 66 103 71 10 . 61 71 28 43 32 14 18 12 7 5 
p 

·~ 
0.018 0.007 o."012 0.007 . 0.001 0. 006 0.0003 0.001 0.002 0.002 0.0009 0.001 0.0013 0.0007 0.0009 

.......... 
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Appendix 4-2 Legend 

N 

p 

.r A 

rE 

• R 

c 

Er 
N 

1 

21 p 

r A 
r E 

~ 

rA-rE 

0.26116 

/Np 

Number of measurements of distance (r) made between 
nearest neighbours in th~ population. 

The dTnsity of individuals in the population. 

The mean distance to nearest neighbour for the 
experimental population. 

The mean distance to nearest neighbour expected in 
an infinity large random distribution of density p . 

Meas~re of the degree to which the observed distribution 
departs from random expectation with respect to the 
distance to nearest neighbour. 
R 1 (random) R = 0 (maximum aggregation) 
R = 2.1491 (uniform). 

Th~ standard~variate of the normal cure. 

The standard error of the mean distance to nearest 
neighbour in a randomly distributed population of 

density p. 

c values of 1.96 represents 5% level of significance. 

,. 

.. 

. .. ' .. 

;,, .. : 

.···· 

· ....• 
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Appendix 5-1 Litter trap areas for N. dealbata, D. pentamera 

and L. leefeana experimental trees. 

.. N. clealbata D. e_entamera L. leefearta 

Tree Trap 2 
Tree Trnp 2 

Tree Trap 2 
Ar,.ea (m ) I Area (m ) Area (m ) 

{ 0. 74 

) 

95 6 0.78 33 o. 70 

92 ' 0.80 4 0.75 34 0.73 

91 0. 73 5 0.81 35 0.85 
J. 

88 0.79 12 o;ss 37 0.94 

73 0.80 13 0.60 07, 0.89 

75 0. 72 15 0.80 14.3 0. 75 

78 0. 77 17 0.82 Hll 0.92 

45 'o.6; 22 0.84 1113 b.95 

83 o. 76 23.., 0.64 5.2 0.90. 

84 0. 71 51 0.66 3.6 0.92 

76 o. 75 50 o. 77 3 .1 0.96 

40 0. 71 48 0.76 4.8 0.95 
.-

39 o. 71 40 0.79 14. 11 . 0.90 

34 :; 0.69· 42 0. 73 NB 0.60 

59 o. 70 45 1.07 38 0.90 

111. 0.61 27 o. 74 

30 0.62 ~6 0.76 

6 o. 71 28 0.70 

67 0.75 35 0.63 

23 0.65 34 o. 71 

24 o. 72 

14 o.51 
(I 

13 'o. 70 J 
113 0.60 

' 112 0.63 -cJ 

c 0.76 

D 1.1 

'~ 
0.70 

0.69 
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A11rr11t!lx ~-2A D. r~nrnm~ra: Flower total~ trnpped pPr trnp prr dfly for rn,·h rollrrtion period for 
female and male trres. 

N11. {Liv., 

Cul lP< t int1 
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I l 
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II 
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II 

n () () () 
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[) 2. 1 I)-'• 1.0 o. 7 I. 1 

l.9 
1.4 

A.'• I .O 
(l () 

I.'; 
n 

0 () 

o. 7 
[) 

0.1 0.6 
1.0 ll.4 

0. 7 0 l.J 1.0 
7 .o 6. 7 " 0 I .0 1.0 ,, 0 {) n 11 11 11 II ll 0 

II 

II 

() 

11 

0 0 {) 0 (l 2 .'• () 1.0 1.1 

l.O 
).0 

0.1 
7. I 

'J. 4 1.0 

2. 6 l. I 
8.9 l.4 

0 

0 

2 .0 

O.'J 
0.5 

0 

1.0 
0 
0.3 

0 

l.1 
0 
2 .o 

0 

1. 1 
0.3 
I. 7 

0. 1 0.6 

1.4 1.0 
0.1 0.1 
7.0 0.9 

I. 7 1.1 
1.0 11.0 
0 0 
5.3 10. 1 

0 0 
9.6 12.6 

0 0 0.4 1. I l. 6 1.9 4. 4 1. 5 7. 7 6. 7 6.3 9.8 'J.6 

Mnle trees 

11 0 () 1.3 1.3 10.7 24.7 63.7 115.7 

() {) 0 0 0 0 0 0 L.6 
o 0.1 o.5 5.3 4.7 6.3 14.3 10.1 Lo.a 

41. 7 187.0 L53.0 530.7 526.7 427.0 225.3 173.3 130.6 

5.J 20.0 26.5 124.3 95.7 89.7 79.4 103.1 L49.L 
o 2. 7 I . 5 I . 7 0 2. 0 B. I 3 2. 9 36. 7 

0.1 0.3 0 2.3 3.3 0 16.1 42.3 66.7 
0 0 0 0 0 0 0.1 I.I 4.3 

() 0 0 0.3 0 2.0 10.6 19.6 72.4 

0 0 0 1.0 1.0 2.3 4.4 6.0 6.4 

() 0 fJ 0 0.3 0.3 0.1 0.6 1.7 

51.3 I L8.9 141.4 102.9 

1.4 2.1 7.1 3.0 
4.9 2.9 2.3 4.4 

78.6 30.0 23.6 4.3 

82.3 57.7 56.1 16.3 
11.9 22.3 23.1 Ll.O 

31.6 34.9 ';0.6 25.L 
5.1 0.6 9.3 2.4 

57.1 23.1 57.4 37.9 

7.9 6.9 46.1 17.4 

2.0 1.7 11.3 6,.3 

10 

14 

0.1 

0. 7 

2.4 

0 

U. I 

0. 1 

l. I 
() 

0.5 

l. 7 

7 

15 

0.4 

o. I 

2. I 

0 
() .4 

II 

1.0 

0 
0.4 

I. 2 

33.4 1.3 

O. L 0.4 
2 .9 0.1 

0. Y' 0. 3 
2 .9 0.4 

1.5 0 
1.0 0. t 
1.2 0.4 

5.0 O. L 

4. 3 2.0 

0.5 0.7 

10 
I(}-

1.0 
I. I 

IJ 

0.1 
0.4 
2. I 

0.4 

1.0 
0.4 
0 

0.3 

0.1 

0 

I. 3 
0.1 
0 

0.1 

0.1 

Me;:,.n ,,, 4.) 19.2 16.5 60.5 57.4 49.I 46.5 41.1 54.1 30.4 27.4 38.9 21.0 4.0 0.9 O.l 

Appendix 5-2b D. pentBmera: Whole and corolla-less flowers trapped per trap per day for each ~oLlection 
period for female trees. 

No. dnys 1 

Collection 

Tree 

4 

12 

l3 

L5 

17 
45 

28 

)4 

35 

Mean (n=7) · 0 

±2 S.D. 0 

Tree 

4 

12 
13 
15 
17 
45 
28 
34 
35 

Mean (n=7) 

±2 S. D. 

0 

0 

3 

2 

0 

0 

0 

0 

2 

3 

0 

0 

0 

0 

1 
4 

0 

0 

!. 7 

0 

0 

0 

4.2 

0 

0 

0.9 

0.8 
2.8 
0 

0 

0 

l.8 
0 

0 

1 

6 

0.5 

0 

9.1 
0 

0 

0 

1.4 

0 

0 

7 

7 8 

7 

9 10 

Flowers with corollas 

4.2 6.~ 

0.7 1.0 
8.3 12.4 
0 0 
0 

0.1 

3.2 
0 

4.6 

0.5 
0.1 

0.8 
0 
0.5 

1.4 

5.5 

17.5 

0 

1.4 
5.1 

2.2 
0 

1.6 

!. 2 

6. 5 
7.3 
0 

!. 7 

3.6 
6.2 

0 
o. 7 

'7 

II 

1.0 

I!. 3 
9.0 
0 

2.2 
2.5 

1.0 
0 
0 

7 

12 

2.0 

8.4 
8.0 
0 

4.1 
7 ,B 
0.4 

0 

2.3 

0.8 0.9 1.6 2.6 3.L 5.0 3.9 3.9 4.,7 

1.6 1.1 3.4 3.2 4,6 6.0 2.B 4,4 3.3 

0 

0 

0 

0 

0 

0 

Flowers without corollas 

!. I 

0 

0 

0 
0 

0 

0 

0 

0 

0.2 
0.4 

·a.4 

o. 2 

0.2 

o' 
0 

0 

0.2 
0 

0 

0.1 

0.2 

3.0 

0.5 
1.2 

0 
0.9 
0.4 
I. 2 

0 

0.2 

1.1 

0.9 

l. L 

0.2 
2;4 

0 

0.9 
0.3 
3.5 
0 

2.1 

1. 5 

l.2 

0.2 

5.9 
13.4 

0 
3,0 

0.5 
2.0 
0 

3.0 

4.0 

4.6 

2.1 

8.1 
7.9 

0 

4.0 
2.4 
3.7 
0 

0.5 

4.1 

2;9 

7 

13 

0.2 

7.7 
0 
0 

5.8 
2.1 

0.4 

0 
1.4 

LO 
14 

0 

0.4 
0.3 
0 

0.6 
1. 7 
0.3 
0 
0.3 

7 

15 

0 

0.2 
0 

0 

20 

16 

0 

0 

Cl.I 
0 

1.7 0.2 
0.1 0 

0 0 
0 0 
o. 7 ,,, 1.0 

2.5 0.5 0,4 0.2 

3.0 0,6 0.6 0.4 

2.1 

L4.7 
15.7 

0 

B.2 
4.9 
0.6 
0 

4.6 

7 ."2 

5.9 

0.3 

I. 7 
3.5 
0 

0.6 
0.9 
0,6 
0 

LO 

1.2 
1:1 

11? 

0.4 
I. 7 

5.0 
0 

1.2 
1.3 
0.2 
0 

0.9 

I. 5 

!. 6' 

3. I 
4.3 

0 

3.1 
0.3 
0.2 

0 ""' 0.6 

I. 7 

l.8 
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AppPndix 'i-2l N dr>nl/>Mn: Flowrrs trnpped pPr trnp pPr dny for earh collection period for male 

nnd r~male trees. 

Collert­

i ''" 

Tr Pe 

Rl 

n 
RR 

Ql 

<Vi 

h 

h7 

Ill 

11. 

21 

11 l 

A 

7A 

7 'i 

~2 
'i9 

24 

l l 2 

ll 

c 
D 

30 

40 

45 

Hean 

0 

. n 
() 

fl 

1 .Fl7 

() 

0 

2. 3 l 

0 

0 

0 

0.4 

0 

() 

0 

() 

0 

0 

0 

(l 

I) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

4 fl 9 10 11 12 14 

fble trees 

17.115 144.10 571.50 725.71 161.14 fl7.41 4fl.00 6.71 0.80 2.89 0.41 

6.31 0.50 13.17 160.57 l5A.29 221.43 67.86 25.86 Bl.20 12.56 8.43 

0 O.Rl 6.33 78.29 111.57 \Ofl.l,3 61.43 27.00 77.20 16.89 14.29 

11.86 

7 .fl6 

14.29 

58. 71 

2.29 

4.29 

6.71 

16.57 
() 2.67 0 lfl9.00 109.41 295.41 158.43 49.71 131.60 56.13 66.71 

71.00 30.00 39.51 

70.40 43.78 21.14 

3.80 6.78 2.29 

18.29 16.86 

14.14 42.29 

4. 71 21.00 

7.00 \27.33 210.33 485.86 43.29 687.29 212.29 21.29 

14.oo 105.67 loS.50 loss.14 26A.29 s21.14 151,00 18.29 

11.00 110.17 95.17 175.00 45.17 99.00 'i0.43 49.57 
12.50 318.00 54.29 261.43 135.80 34.00 \A.00 26.44 3.29 9.14 57.41 

17.81 57.71 1.14 112.71 12.00 4.14 21.40 0.78 1.57 0.71 1.71 

21.00 123.14 249.00 65'i.OO 300.00 120.86 80.00 19.78 34.00 22.00 44,86 

78.00 510.43 678.29 J'J(X).00 779.71 128.57 158.40 40.78 36.86 26.86 25.00 

1.00 

1.50 

1. 11 

O.Rl 

0.67 

6.50 

o.A1 

I.Al 

4.67 

6.83 8.33 l0.43 2.86 0 0 0 0. 0 
0 0 0 

B.9 17.9 99.9 374.1 !B0.7 298.S 165.6 \.42.2 61.2 21.4 19.0 !B.2 20.1 

0 

0 

0 

[) 

0 

0 

0 

0.17 

n 

() 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.83 

0 

0 

0 

0 

ci 
0 

0.1 

Female trees 

1.83 87.00 27.29 247.43 114.71 28.43 
14.60 30.56 24.71 40.29 

2.BO 12.89 0,43 0.57 

IS.BO 23.00 16.71 7.86 
0 5.14 2.43 12.57 13.00 3.29 

0 27.57 13.43 63.00 29.14 22.29 

0 4.00 l.43 4.29 11.00 2.86 2.00 2.56 0.29 3.29 

0 l.29 2.57 23.14 38.00 B.00 3.60 0.56 6.14 6.14 
3.00 4.71 

4.14 3.57 

o. 14 l. 14 

0.43 0.14 

Q,43 4.43 

10.86· ro.86 
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0 

1. 17 

0 
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0 

0 

0 

0 

0 

0 

8.29 

12.57 
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0.57 

17.29 

21. 57 
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5.57 

0 

0 

0 

0 

0.5 10.4 

l.57 3.43 13.29 

1.43 11.71 20.00 

1. 29 15. 71 10.43 
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3.57 14.14 17.86 

9.00 35.43 39.86 

5.43 0.57 l .29 

3.00 ·Q.43 1.00 

0 

0 

14.71 

2.29 

0.43 0.14 

3.29 6.43 

23.71' 14.71 

53.39 72.43 
4 

5;3 .30.6 33.9 

s.oo 
4.00 

0.43 

0.14 

1.14 

I 5.14 

1.40 

1.20 

0 

0 
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2.BO 

0.14 0 

1.14 0 

1.14 0 

1.57 2.00 

0.67 

2.00 

l. 22 

0 
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3.56 

0 () 

0 0.43 

0 0 

1.22 1.14 

3.43 48.20 24.22 23.14 

li.5i 22.60 9.22 12.29 
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1.00 

o.<\4 

0 

0.29 

6.86 

8. 71 
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7.43 

o. 57 

5.86 
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1. 29 
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0 

Q, 14 
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0 
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Appendix 5-2d L. leefeana: Flowers trapped per trap per day for each 

collection period in 1982 and 1983 for mar and female 
trees. 

No. days 3 5 4 5 5 7 8 6 8 12 14 

Collect- 2' 3 4 5 6 7 8 9 10 11 

ion 

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 0 0.7 0.2 0 0 0 0 0 

NS 0.6 0.6 1.4 0 1.5 0.7 0.8 0 0.6 0 0 

3 .1 0 1.8 8.5 0.7 4.6 13.0 3.7 2.6 0.8 0.1 0 

J 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 0 0 0 0.3 0 0 0 

38 0 0 0.4 0.2 0 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 0 

33 0 3.7 11.0 12.3 5.1 3.0 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 o.m 

1983 Male trees Female trees 

37 54.4 271.5 357.6 152.l 151. l 35 8.6 26.9 20.1 15.5 52.4 

., 1.04 18.7 30.3 79.7 144.1 3.6 0 0 0 2.3 4.8 
3' 1 
4.8 0 1. 2 3.3 12.2 14.3 5.2 0 0 1.3 11.5 17.9 

Hl3 2.1 29.7 17.3 7.6 3.9 33 0.7 2.7 5.5 14.8· 15.3 

>1 34 0 16.1 21. 7 14.6 3.5 Hll 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 

11"'" 

,.9 .~ 
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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· +ve % -t.ve 

112 65 9 13.8 

76 60 5 8. :i 

34 47 1 2.1 

39 80 4 5.0 

84 38 5 13.2 

78 44 6 13.6 
,.._ 

j 

75 33 3 9.1 

92 60 4 6.7 

59 34 5 14.7 

13 23 3 13.0 

24 6Cl 11 18.3 

B 23 1 4.3 

c 40 0 0.0 

D ' 18 0 0.0 
/ 

30 I 20 2 10.0 
( r-, 

40 60 5 8.0 

45 70 7 10.0 

b. D. pentamera pollen tubes in styles 

n ;-ve % t:ve 

with 54 0 0 
corollas 

without 35 18 51.4 
corollas 

-;, 

') '] c 

~ 



·1.·· 

1:. 

' )~- .~ .·.: -. · .. ··r·,. 
I, ·:·• 

322 

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.S.x 12.S mm. and wire diameter of 0.8mm. Fifty screens 400 x 

250mm. were cut, giving each a trap area of Q.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 fishing line and the latter 

pulled in, hauling the screen up to the canopy. When the desired 

position 'was reached, the 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 

(Appendix 7-lb) . . 
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 
inverted and 

Nylon cord was 

was positioned 

illustrated in Appendix 7-lc. The battery housing was 

held above the trap when in position on the branch. 

attached to the battery and the trap; the whole unit 
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 rec~rding the reading at ground }evel when the screen was in 

position. 

Washing insects from the screens 

Screens were transported from the field in a carry-box with dividers, 

which prevented contamination between screens. Insects were removed 

by soaking the screens in kerosene baths constructed from large (60 x 

SOcm) metal glasshouse trays. After 10-20 minutes submersion in the 

kerosene, insects still attached to the screens .were gently removed 
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with a soft brush. The kerosene containing insects was filtered 

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

Polle~ 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 membranl' 

filters (type SM11301) with pore size: 8.0.J-4'Y' •ti Millipore filtration 

apparatus was used in conjunction with a hand-operated vacuum pump 

' (see Appendix 7-ld). Each sa~ple 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 (nD 23°( =l. 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. Corbiculae were 

removed from A. mellifera before washin~, since the pollen ihere is 

not available for pollination. The presence an~ relative·frequen~y of 

'foreign' pollen grains (i.e. pollen from species other tban the one 

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

ll 

'' 

1 
L 
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Cross section of 
\ewer half of filtration 
unit. Fi 1 ter placed In 
position. 

plastic tubing to 
vacuum pump 

~and operated 

( 

/"'"""'""' 
pressure release 

Appendix 7-lc Millipore filtration unit. 
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" 
Appendix 7~2 Heights of insect traps in experimental trees. 

(Heights to base of the screens). ~i 

D. pentamera N. dealbata L. leefeana 

Tree Height (m) Tree Height (m) Tree Height (m) 

iJ 5 10 .17 c51 73 11.20 6' 36A 21.69 

26 13.94 83 13.90 36B 21.24 

6 10.70 111 11.60 
0

}. lA 19.64 

22 10.14 6 6.50 3. lB 18.50 

23 18.43 23 7.85 4.8A 19.96 

51 15.83 113 7.25 4.8B 16.58 

50 18.33 A 7.60 ~ 35A 25.04 

48 22. 74 ~ 92 13.85 35B 19.70 

42 14.67 78 12.90 33A 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 Cl A 18.00 

~ 12 13.07 30 2.90 ClB 16.55 

13 10.70 24 10.W n .f 5.2A 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 f D. australis 8.50 Hl3A 19.60 
~ 

4 9. 71 L. leefeana 11.85 Hl3B 17.70 

C. australe 6.30 HllA 19. 30. 

D. repandula 10.10 HllB 16.70 

n.f: non-flowering trees 
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Appendix 7-3 Flower litter and insect collection dates 
for L. leefeana N. dealbata and O. pentamera. 

L. leeteana 

1982 
~· . 

from 15.02.82 

18.02.82 

21.02.82 

24.02.82 

27.02.82 

1983 

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 

* 

from 4.02.83 Insects 

to 19.02.83 only 

N. dealbata 

19.82 

from '20.04.82 

~ __36.04.82 ,_, 
2.05.82 

8.05.82 

14.05.82 

21.05 .82 

28.05.82 

4.06.82 

;9~ 
from .5 .o~. 8 

to 10.06.$ 

'* Covers flowering phase 

. ' 

* 

' Insects 

only 

/ 

·• 

D. Pentamera 

1982-3 

from 14.10.82 

17.10.82 

20.10.82 

22.10.82 

25.10.82 

28.10.82 

31.10.82 

7.11.82 

14.11.82¢ 

21.11.82 

28.11.82 

4 . .12 .82 

11.12.82 

18.12 .82 

28.1'2.82 

3.01.~3 

23,01.83 

328 'I 
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,\ppPn<lix 7-4a N. df'filb~'tn: Insect "'90nts• per trnp pH clay for !rt<liv!dual trees in 1982 and !9RJ. 
Mr~ns for male, female; all flowering (male nnd frmnle) and nnn-llowPrlng (n.f.) trees. 

Snmpl~ng interval (days) In bracket,, 

Collrct1nn - 1982 
2(6) '3(6) 
H D" T C Ii D 

I ( h) 

Ii D T' c T c 
4(nl 
II D . 

12. J . 4 .-3 
cS n l 3. 2 

3.2 

2. 7 

10.2 

18.8 

2 • 7 2 2. 'i 38. 4 

2. 0 I 5. 7 20. <J 

2.7 IB.7 24.l 
l.2 11.0 22.'· 
l.7 25.0 45.4 

15.8 

l.1 

1.8 
5.0 

5 , 0 , 313. 5 '>9. 3 

0.5 15.J 17.l 

0.3. 10.2 12.3 
1.2 10.2 ,16.4 

3.0 25.3 42.3 

l .O 4.3 5.6 

15.8 5:2 49.5 10.5 

5 • 2 2 • 3 30. 5 38. 0 8.8 2.2 

52.0 68.6 

10. 5 ii. 5 
36.8 48.'2 
11.8 17.3 
10. J 17. 5 

6~7 0.7 "12.8 20.2 9.2 2.2 11 1 

21 
111 

81 

A 

16.1, · o.8 n.2 10.3 
12.5 1.7 ~0.7 44.9 

J,5 2.0 
3. 5 1._7 

1·4 .0 

0.3 2.2 0.3 5.7 8.2 I~ 0.5 a·.o ·10.3 

0.5 16.0 20.7' 2.7 3.0 27.8 33.5 

~ 112 k2 l. 2 8. 5 

2. 3 . 20. 7 

10.9 

29.2 
11.9 

34.i 

I. 2. 

4·, 5 

1.0 

3.7 

1.8 

I.~ 

4.J; 
1.'9 

0.8 

0.8 
1.3 

0.8 10.3 12.3 

1.3 16.-1' 22.0 
1.0 8.8 10.8 
1.0 -13.0 17.7 

4.2 

3.0 
!. 2 

4.3 

9.8 
3.7 

8.0 

2.5 
o.? 
1.0 

0.3 

uo 17.i 22.2 9.0 2.2 12.5 123'.7 
2.8 10.7 IS.7 R4 6.2 

39 3. 7 

7R 4. 7 

q2 l. 2 
75 2. 3 

59 2.5 

24 I. 5 

ll 

c 

l~ / 

I. 2 7 .o 
1.0 16. 5 

2 .o 5.8 
1.2 4.2 

1.0 7.0 

I. 2 6. 2 

9.0 
9.7 

10.5 
8.9 

0.3 5.7 7.8 
o. )> 4. J 5.9 

0.7 7.1 12.0 

0.8 5.0 7.7 

1.3 10.0 12.0 
1.0 1s.5 20.J 
0.3 11.0 12.6 

25.0 33.1 

1~0 9.3 11.5 2.2 

o.8 · 6.7 11~1.5 
1.2 25.5" 36.5 7.2 
1.2 10.S 15.4. 1.5 

0.3 4,8' 14. l 5.2 

0. 5• 8. 7 11. 7 5. 5 
,0.2 ·6.8 7.7 {>.8 

0.0 6.3 7.3 1.0 

0.2 8.5 9.0 0.8 

2.4 

1.5 8.3 13.3 

0.8 12.8 20.8 -· 
2.3 .7-0 10.8 

1.8 17 .o 24.0 

3.7 10.7 19.9 

0.5 1.3 2.6 

0.5 1.5 3.0 
1.5 • 2.3 4.,6 

2.5 2&. I 30.0 

n. f 
5.8 

o. 7 

2.5 

o. 7 7.3 8.7 

2.4 

1.0 

2. 5 25.1 

o. s 1.8 

30.0 

5.3 

. ·' 

n.f 

n. f 

n. f 4 

x (,' 

' 'f 
xd'.+<f 
X n. f 

q,b 

2.9 
fi. 3 

2. I 

1.4 

1.8 

18.6 

9.5 
14. I 

2,,2 

O,R 
1. 5 
1.6 

Collections - 1982 

17. 3 Z.,"-i 
10.0 12.9 
n:"'I 19.4 

16.2 21.0 

9.8 

~ 
/ 

1.8 21.'7 35.3 
0.7 11,.5 15.7 
1.3 17.ft 25.6 

1.5 14.'5 17.7 

6.4 

3.6 

' 5.0 
'·2 ,4 

~ 

2.5 21.7 

1.9 10. 2 

2.2 16.0 
2.9' 25.1 

Tree code Total 

~ollections - 1983 (7) 

Tree code Total 

JO.b 

15.6 
2). 2 

30.0 

5(7) 6(6) 

~-c~~-H~~-D~~-T~-~~c-.~· _H~~-D~~-T~-
1.3 5.7 10.1 2.3 1.6 4.9 8.8 

23 

91 

73 

83, 

Ill 

540 

132 

105 

200 

n,[ p ''\i4 
147 O' 6 

113 

23 

Ill 
fl] 

A 

If 112 

84 

39 

78 

• 92 

75 

59 

24 

B 

c 
D 

30 

n. f 

n, f 2 

n.f 3 
n.f 4 

x ~ 
x ~ 
x T 

X n.f 

3.1 
7.6 

2.4 

1.1 
3,0 

0.6 

0.9 13.l 21.6 1.4 0.3 2.9 4.6 
5.7 
7.4 

5.1 

4.1 

6.4 

8.6 

6.1 

5.1 

1.6 

1.9 

2.9 

2.6 

2.4 

2.1 
2.3 
2 ,9-

1. 9 
2.9 

0.1 

0:6 

2 .o 
I. 7 

3.7 
. I. I 

0.9 .8.3 11.6 

0.4 5.2 6. 7 
0,4 5.1 8.5 

0.4 5.0 6.0 

0.9 J0.6 13.1 

1.0 7.4 9.5 

I. 7 14.6 19.2 

2.0 11.9 16.5 

O. l 7 •. 7 20. 2 

0.0 6.6 8~ 
0.4 4.0 6. 7 

0.9 9.3 13. I 

O.l 2.7 4,7 
I.I 4,0 8.0 

0.3 0.4 • 0.8 

0.4 4.\ 5,1 

o.o 
o. 7 

0.6 
0.1 

3. I· 

11.0 
6.9 

2.4 

5.1 
13.4 
11. 2 

3.6. 

3.0 0.7 7.1 10.8 

6.6 10.1 
6.9 10.2 

5.9 8.3 

2 ,8 0. 7 

2.6 0.7 

2. l 0.4 

o. 7 . o.o 

0.9 ·"~ 3 

~:ya~ 
1.7 1.0 

l._9 \ ;4 

1.7 0,4 

0.9 0.9 

2.3 O. l 

1.6 0 .. 1 
1.3 0.4 

I.I I.Ct 

0.4 0.3 
0.9 0.4 

o.o 0.1 

0.6 o. 3 

2.0 ll.] 

1.0 0.1 
1.9 0'.0 

.,J6 0.1 

6.9 

5.4 

9.9 
9.0 

2.0 

1.0 
9.4 

7.3 

12.6 

6.7 

0.1 

8.3 

[I. 4 

J.9 
4.7 

4,1 

9.6 

8. 7 

12.0 
10.8 

4.4 

2.7 
12 .1 

9.4 

13.3 
8.0 

0.2 

9.2 

I 3. 7 

5.0 
6.6 

6.4 I/ 

I. I 

1.2 
1.2 

1.6 

0.5 5.0 6.6 
0.3 6.5 8.4 

0.4 . 5.8 7.4 

0.1 6.2 7.9 

173 

113 
A 

331 
230 

24 

92 

78 
c 
B 

2~7v 
171 
H 

285 

76 

35 
"75 

274 
104 

39 
75. 

188 

158 

74 
47 

'·57 
4.6 

120 

70 

252 

36 
'ii 

160 

"" e 
d ,.11 l 
b 34 

·h 71 
45 

0 38 
g 13 

l 32 
a · 64 

n 31# 
39 

c ~ 57 
f 32 
m 43 

65 

.. k 35 
q 85 

x c3' 157.9 ncio 
x '!f. I 04. 9 n= 12 

x ?+ ~ 131.4 n=22 
x n.f /58.6 n=l8 
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fl.ppPndlX 7-.J-tb n. pf'nt11me,..n: lnSf'Ct rounts per trAp pC'r d<lV for indiv1dunl tre£>S 1 mPflT\S for rrir116.', female 
~ 11nrl Ftll trf>PS, SRmpling interval ln brackrtc; (in dRys)» 

/'\ 
' Collrctlon 

l'rt•P I ( 1 ) 2 ( 1) 1 ( 2 ) ' 4 ('l} 5 (3) 

' p;jp _tc_: _ _:.:.H _ _::.D _ __.0_ ,,----'c"-----'H"--.~"-D-~T- __:C,____:lc...I __ D,,__.,_T __ c'--_H:;__:;.-D _ __,_T __ c::___H:;__.::_D_-'.T_ 

a 21 

,..)1 

5 

27 

26 

4() 

7l 
h 

~ 4 

15 

I\ 

I 2 

I 7 

(, 2. 7 

2. l 2 .u 
2. 1 fl. 7 

I. l l. 1 

U. 7 ·D. 7 

1.1 0.7 

7.7 11.0 
2. 1 6 .f> 

I .o, -4 .O 

4.D f>.6 

2.3 3.7 
o. 7 2. 7 

2.7 0.7 1.0 6.4 
<i.1 n.1 ?.7 1.1 

·i.n o.3. 2.0 .5, 1 

2.1 0.1 2.0 4.6 
1.7 0,2 'i.O 8.0 

2R 
4'i 

\'i 

4 . 0 6 . O I I. 7 2 I. 7<' 
1.7 2.3 6.7 10.7 

1.6 1.0 4.1 6.9 
2.7 4.0 1.0 9.7 
2.1 2.7 4.0 9.0 

2.0 0.7 4.7 6.7 
4.0 0.7 1.7 8.4 
1.3 0.7. 12.1 14.3 
2.1 1.0 2.3 5.5 

x o.., 2. I 

x<f 2.4 
x T 2. 2 

c 

1,2 2.7 5.7 

2.1 5.8 10.3 
1.6 4.1 7.8 

6(3} 

H D T 

& 21 29.7 10.3 22.7 62.7 
50 4.7 3.0 \9,7 27.4 

51 • 'i. 7 7. 7 13. 3 26. 7 
48. 3.3 3.7 14.7 21.1 

5 3.7 0.7 1.3 5.7 
27 2.7 1.0 5.7 9.4 
26 7.3 5.7 23.7 36.7 
42 4.3 0.3 7.3 JJ.9 

40 I. 7 2. 7 7. 7 12. 1 
22 3.3 2.7 8.7 14.7 

6 3.3 0.3 2.7 6.3 

'¥ 4 6.3 5.0 6. 7 18.0 

35 3.7 2.7 7,3 13.7 

.. _ - - ... 13 3. 3 0. 0 I. 3 4. 6 
12 4\.? 2.3 8.0 14.3 
17 2.7'-·-4-:3 5.7 12.7 

34 1.3 0.7 4.3 6.3 
28 10.3 o.o 2.0 12.3 

45 2.3 2.0 5.0 9.3 
IS 3.3 0.3 4.3 7.9 

11.1 7.7 21:0 50.0 

2 .J. '\ . 7 2 . 7 I I . I 
3.0 1.0 h.7 12.7 
0.1 1.0 2.3 1.6 

4.0 1.3 2.3 7.6 
1.7 2.7 5.7 !\.I 

3.7 1.1 26;0 ]3.0 
1.1 1.1 4.7 7.1 
1.0 1.7 4.0 8.7 
2.1 \.0 4.1 7.4 
1.7 0.7 4,7 9.1 

'i.O 6.1 5.1 !n.6 
2.0 1.7 2.0 ~.7 
2.3 1.3 1.0 4,6 
7.7 3.1 7.7 18.7 

1.3 4.7 5.0 11.0 
\.0 2.0 \\,3 \4.) 

3.7 1.0 4.3 9.0 
1.0 0.1 5.3 ·s.6 
2.0 1.0 1.3 4.3 

1.1 2.6 7.9 14.7 

3.2 2.4 4.8 10.3 
3.3 2.6 6.5 12.7 

22.0 10.0 52.0 84.0 
3.b h.'\ 2.'\ 12.0 
1.0 9.fl 7.0 17.0 
3.0 2.0 1.5 8.5 
1.5 1.0 s.o 7.5 
2.0 2.0 7.0 11.0 
6.0 2.5 8.5 17,0 
3.0 tl,5 R.'i 12.0 
3.5 2.5 3.0 9.0 
1.5 2.0 9.0 14.5 
2.5 0.5 7.0 10.0 

7.5 1.5 4.0 12.S 

5.8 1.5 9.5 18.5 
4.0 0.0 1.5 5.5 
4.0 3.5 J.O 10.5 
1.5 I.0 5.0 7.5 

13.0 4.0 9.0 26.0 
5.0 3.5 4.5 13'.,0 

2. 5 3. 5 3 .. o 9 .0 
2.0 4.o 16.5 .22.5 

4.6 3.5 10.3 18.4 

s.o 2.7 6.2 13.9 
. 4.8 3.2 8.5 16.5 

11.1 2.0 1.7 11.7 
2.7 2.7 'l,0,1).4 

1.0 1.vt".~ 16.7 
],7 2tti 2.0 7,7 

1.3 1.0 5.0 7.3 
2.0 2.7 6.0 10.7 
7.3 4.1 15.0 26.6 
2.7 0.7 1.1 4.7 
1.0 1.7 2.0 4.7 
1.0. 1.3 14.7 19.0 

\.0 0.3 1.7 1.0 

3.7 1.0 0.1 5.0 
4.7 1.0 2.7 8.4 

3.0 2.7 2.7. 8.4 
4.3 3.3 9.1 16.9 

,1.7 1.7 2.7 8.1 
4.7 ].7 6.7 13.1 
4.7 2.3 2.7 10.7 
3.0 1.7 6.3 11.0 
1.7 0.3 4.7 6.7 

3.9 2.0 5.9 11.8 

1.1 1~1 4.2 9.e 
3.8 1.9 5.2 10.9 

15.3 1(.7 13.7 60.7 
'i ,II f,. 1 5. 7 I 7'_ 0 

'i.O 7.7 A.fl 20 .. 7 
1.7 1.0 10.7 13.4 
0.3 2.0 3.7 6.0 
3.7 0.0 5.0 8.7 
8.3. 3.3 30.3 41.9 
1.7 2.1 · s.~ 1.1 

3.7 2.0 8.3 14.0 

'2.0 0.3 5.3 7.6 
0.7 0.7 4.7 6.1 

0.3 2.0 6.0 8.3 
4.0 0.3 8.0 12.3 
1.7 2.0 R.l 10.4 
s.o 1.3 ). 7 10.0 

3.3 d.3 6.3 12.t. 
1.7 0.3- 1.7 5.7 
4.3 1.0 "4.3 8.6 
4.0 2.0 8.0 14.0 
1.0 0.7 0.3 2.0 

5 . 8 3 . 4"' ti . 0 20. 2 

3.0, 1 .. 4 s .0 .'9.4 
4.4 2.'4 7.5 1'4.3 

"l(7} ~- 10(7} 

c 
7(7) 

H D T c 
sen 
tl D T' .. .,_c=--_H:;__=-D _ __,_T __ c=----'H"-_=-o _ __,_T_ 

8.0 4.6 40.9 53.5 
8.7 12.0 27.3 47.9 

18.3 11.3 19.4 49.0 

28.0 5.4 70.6 103.9 
8. I 5. 7 I!. I 24. 9 

9.7 4.0 14.7 ~8.4 

3.6. 3.6 10.l 17.3 
J.6 2.0 4.1 7,7 
1.1 1.9 ·s.9 10.9 

rg;~.3 27.7 54.3 
2.4 .6 2.3 5.3 

2.0 I 0 6.3 9.3 
3.0 0.6 11.3 14.9 

2.9 0.9 3.3 7.1 

.3.3 2.6 8.7 14.6 

3.7 1.0 3.9 8.6 
2.3 0.9 2.4 5.6 

4.3 2.7 5.0 12.0 
3.6 2.0 5.6 11.2 

1.7 1.9 4.0 7.6 
2.7 0.7 2.4 5.8 

2.7 .J.0 J.7 5.4 
2.3 3.3 5.3 10.9 

IS.I 4.4 20.0 39.4 

18.9 13.l 33.4 65.4 

38.9 6.3 16.4 61.6 
66~9 5.6 10.0 82.S 

6.7 3.7 17.6 27.6 
8.3 I.I 6.1 15.S 

14.9 S'.3 17.3 37.S 
1.7 1.0 3.9 6.6 

1.7 0.9 2.0 4.6 
4.1 2.0 6.1 12.2 
2.9 1.9 2.0 '6.8 

3.7 2.3 1.0 7.0 

5.6 1.1 1.6 8.3 
2.6 1.0 2.9 6.5 

4.6 2.4 6.3 13.3 
2.4 2.1 4.3 8.8 

2.0 1.6 1.4 s.o 
5.1 2.4 4.0 11.5 

3.4 1.4 3.0 7.8 

2.3 4.7 2.3 9.3 

5.0. 5.7 25.2 36.0 

21.9 JJ.6 18.4 51.9 
28.6 5.7 12.7 47.0 

4.7 5.4 9.3 19.4 

to 22;9 6.7 11.6 
5.6 0.9 3.9 10.4 

12.9 3.1 JS.6 31.6 
33.7 5.1 3.0 41.8 

2.0 1.1 2.6 5.7 
3.1 0.6 6.1 9.8 
1.6 I.I 2.0 3.7 

2.0 3.3 8.6 13.9 

2.7 1.1 4.6 7.~· 
1.3 p.7 3.4 5.fa 

7, 1 3. 3 20. I 30. 4 
4.3 0.9 9.1 14.3 

3.9 0.4 2.4 6.7 
3.4 0.9 6.7 11.0 
2.4 1.3 4,1-·· 7 .8 

2.6 3.3 ·i.9 10.8 

5.3 6.4"8.3 20.0 
3.3 4.3 3'~ 7 45.3 
3. 9 2 • 9 3 .'4,. l 0. 2. 

10.1 3.3 9,1'~.s 
4.o 1.9' 9.1 15:u. 

3.6 2.0 5.6 11.2 
6.0 3.3 14.3 23.6 

3.9 1':9 5.1 10.9 

3.6 2'.4 4.1 JO. I 
3.3 1.7 s.o 10.0 
3.0 J.4 5.4 9.8 

s.&-..S...f!..19.l 33.J 
4.9 3.3\7.0 15.2 
4.9 1.0 4,7 8.6 
4.1 2.3 3.3 9,7 

4,7 3.3 6.3 14.3 
3.4 2.7 7,6 13.7 

~ ~ 7.6 3.S 11.S 22.0 
x'i' 4.1 1.9 5.011.0 

x T 5.9 2.7 8.2 16.5 

7.6 3.0 15.2 25.8 
2.9 1.8 4.3 9.0 

5.3 2.4 9.8 17.4 

21.l 4,1 12.3 37.5 

3.5 2.1 3.0 8.~ 
12.3 3.1 7.6 23.l 

11.0 5.7 9.6 26.3 
3.3 J,7 7.1 12.l 

7.2 3.7 8.4 19.2 

6.8 4.9 16.4 28.l 
3.7 5.3 6.9 15.9 

s.2 s.1 11.7 2i.o 

.. 
I . 

·' 

( 

" ., 
\ 

.i 

I .. 



Apprndix 7~4b (continued) D. prnrnmrrn: Insect counts per t1op per dAy for indi•iUunl trees, means 
for male, femAle and all trees. Sompling Interval In brackets (in dAys). 

Col left ion 

\rPP !\(O) [2(7) \1{7) \ [4(10) 15(7) 
rod P_C"'-'--'-H'-----_D"----'-T- _c'------""-1!---'D __ T'-- _c.=..--'-1!'--~D'-----_ _;_T __ C::.__;_;_l! _ _.=;.o _ __,1_·. __ c:;:__c;:H _ __:D;___To__ 

8.5 1.6 21.4 31.5 5.7 1.9 11.I 22.7 
7.9 6.9 12.2 27.0 1,,4 3.1 l!.3 !8.8 
7. 5 4. 7 7 . 9 20. 1 5. 1 l. 7 9. 9 16. 7 
4.9 3.6 14.4 72.9 3.7 1.3 8'.7 11.7 
4.9 3.3 5.4 13.6 6.3 1.9 23>6 ~l.8 
6. 7 2. 3 4. 9 1'3. <J 7 . 4 l . 9 4. 7 14. 0 

6. 6 3. 7 28. 6 lfl. 9 4. 9 2. 3 12. 7 19. 9 . 6'i>2. 1 
4.2 3.5 16.l 21.8 3.7 4.3 11.9 1~.9 192.4 
5,1 3.2 22.8 31.1 3.4 2.7 13.1 19.2 1•1.9 
4.6 2.6 24.5 17.2 1.7 3.9 11.6 17.2 287.0 
5.6 2.8 13.6 22.0 3.0 1.3 9,3 13.6 245.3 

O' 21 

'il 

48 

5 
27 
26 
42 
M1 

.f' 1, 

1) 

! J 

! 2 

! 7 
14 

28 
4'i 

l'i 

6.5 3.2 12.5 22.2 
4.8 R.5 10.0 21.3 

10.0 3.6 7.4 21.0 
4.6 3.0. 7.1 15.l 
l.5 2.8 8.6 !4.9 
0>.b \,5 'i,l 12.2 

!1.2 3.4 12.0 28.6 
2.5 \.] 2.8 6.6 
4.2 0.8 5.5 10.5 
5.0 2.5 6.7 14.2 
4.8 l.4 6.9 l'i.1 

15.6 3.4 28.7 47.7 8.9 1.0 17.4 25.3 
12.1 4.0 7.9 23.9 5.1 3.3 6.0 14.4 
1.9 2.0 3.2 9.1 1.0 3.1 8.7 14.8• 
6.9 2.4 8.6 17.9 4.61.3 6.0 11.9 
4.1 12.3 11.4 28. 7 5.0 2.2 8.3 15.6 

4.R 6.1 12.8 21.9 6.3 2.3 6.3 14.9 4,7 3.1 11.7 19.5 
'i.O !.6 4.0 10.6 9.2 3.2 7.9 20.3 7,4 3.3 9.4 20.l 
4,0 1.5 4.8 10.1 6.3 1.9 4.7 12.9 6.1 3.9 5.7 15.7 

11.0 1.5 9.2 21.1 11.4 5.6 4.1 21.1 g,o 3.6 16.4 29.0 
2.1 3.0 2.7 B.O 7.3 2.8 6.0 16.1 3.3 1.4 6.9 11.6 
Ii.() I. l 2. 3 9. 4 . 12. 2 l. 9 11. 6 2 5. 7 5. 9 I. 9 13 .. Q, 20. 8 
4 . 2 1. 5 'i. 7 11 . 4 6. 4 I. 7 12. 4 20. 5 3, 4 l. 3 5. 4 )1 O. I 

3.5 2.3 6.9 12.7 ·5.6 2.3 7.5 15.4 5.1 3.3 12.6 21.0 

2.3 0.7 2.3 5.3 5.0 5.6 2.3 12.9 -

5. 1 l . 7 17 ,1 21. 9 l 78. 8 

7.0 2.4 10.6 20.0 424.6 
6.1 1.6 7.4 15.1 
8.1 4.7 14.3 27.l 
3 . 5 l. 6 l 9. l 2 4 . 4 2 • 0 l. 4 11. 6 l 5. 3 200. 2 
4.6 1.5 12.3 18.4 2.9 2.7 6.4 12.0 173.l 

28. 7 1.0 10. l 39.8 2.4 1.1 13.3 16.8 228.9 
3.1 2.6 9.8 15.5 2.9 2.6 9.1 !4.6 159.9 ' 

1.1 10.3 23.0 16.4 
5.3 2.6 9.4 17.3 

214.6 
192.4 

4,9 2.0 21.2 28.1 

5.8 2.0 12.3 20.1 
4.5 2\1 11.2 17.9 4.4 1.7 13.7 19.8 144.3 
9.4 5.7 19.2 14.3 6.4 3.1 23.0 32.5 3Q9.5 
4.1 2.7 9.3 16.1 2.7 3.3 12.3 18.3 180.8 
6.3 2.0 19.5 21.8 1.1 1.1 4.3 9.7 191.4 

11.3 1.7 8.2 21.2 2.6 0.7 14.1 17.4 180 .. 0 
6.3 2.9 24.2 33.4. 4,9 2.0 18~7 25.6 209.6 

105.8" 

i rJ 5.9 3.1 6.8 15.8 

i ~ 4.8 2.4 5.6 12.8 
i T 5.4 2.8 6.3 14.5 

6.5 4.5 11.4 22.4 5.4' 2.3 10.7 18.4 4.8 2.6 16.2 23.6 3.6 2.4 11.6 17.6 

7.5 3.0 6.9 17.4 5.6 2.7 10.I 18.4 6.6 2.7 15.7 25.0 4.1 3.1 14.9 22.1 
7 .O 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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Arprn<llx 7-4r L. J~rfPRnR: ln•ert counts rrr trnp rrr day for individual trees In 1982, means 
~ for frmale, male, all flowering (mnle Rnd female) Rnd non-flowering trres. 

Sampling Interval (days) In brRckets. 

Trf"' 
{flrlf' 

a lh 
\.I 

4,8 

~ 1< 
<:I 

ll 

n. t 

I ( l) 
C ll D T 

R.l A.0 19.0 3'>.3 
h,l 6.0 10.7 21.0 
4,0 4,0 14.0 22.0 

7,1 10.] 21.0 40.6 
\,0 6.1 22.7 12.0 

'i.2 h, l h. l I l.0 2'\,6 
11.r, 2,7 2,7 14,] \9,7 

x iS h,2 h.O 14.h 2h.8 

x 'f '\. 2 R. l 2 2. 9 lf>. A 

x o•~ 5.8 6.9 17 .9 10.6 
x n.f 4.5 4,5 11.7 22.7 

2(1) 

Collection - 1982 

3(1) 

c H D T 

l I . 0 8 °'.' 7' 34. 7 54, 4 
9.3 2.7 13.0 25.0 

30.7 1.3 18.0 52.0 

6.1 3.7 33.0 43.0 
1.7 I'.7 20.0 25.4 

4,0 0.3 20.0 24.3 
3.7 3.3 17.0 24.0 

17.0 4.9 21.9 41.8 
5.0 2.7 2h.5 34.2 

12.2 4,0 23.7 39.9 
3.9 1.8 18.5 24.2 

C ·, H D T 

11.0 ':ho 11.0 47.o 
7,0 1.0 28.l 36.0 
7.7 5.0 25.7 38.4 

8.7 6.1 4).7 60.7 
6.0 4,0 46.0 5h.O 

~ 

6.1 0.6 17.3 24.2 
7.7 1.0 20.0 28.7 

8.6 4.5 29.0 Z2.l 
7,4 '),2 45.9 5A.5 
8.1 3.9 35.7 47,7 
7.0 0.8 18.7 26.5 

c T 

14.0 5.3 18.0 37.3 
15.7 2.7 14.7 13.l 
9.0 2.7 9.3 21.0 

9.0 3.0 7.3 19.l 
1.1 '>.3 6.7 i5.3 

7.7 2.3 6.7 16.7 
12.0. 4.0 12.0 28.0 

12.9 3.6 14.0 30.5 
6.2 4.2 7.0 17.4 

10.2 J.8 11.2 25.2 
9.9 3.2 9.4,22.5 

5( ',) 

c H D T 

5.8 
10.fl 
1.8 

1.8 15.6 23.2 
l.6 13.8 26.2 
1.6 7 .o 12.4 

5.4 1.8 11.6 18.A 
3.4 2.2 10.A 16.~ 

5.8 1;0 14.0 22.8 

5.6 2.0 7.6 15.2 
5.8 2.8 8.0 16.6 

6. 8 I. 2 12. 1 20, 1 
4,9 2.3 12. l 19. 3 
5.9 2.0 12. l 20.0 
5.7 2.4 7.8 15.9 

1983 Collect ion 

c 
<S lh 10.0 

3. l 7 .6 

4.8 13.2 

6( ',) 
H D T 

1.8 21.6 3),4 

2.8 9.4 19.8 
2.6 15.0 30.8 

~· 35 6.8 3.8 17.2 27.,B 
Cl 5.2 2.2 35.8 43.2 
13 7.2 7.2 29.5 43.4 

n. f 
1.2 4.0 0.8 39.6 44.~ 

13.5 3.2 3.2 17.2 23.6 

light & 
f;m 

fan 
only 

]( O' 10.3 2.4 15.3 28.0 
x ~ 6.4 4.4 27.5 32.3 

x 3'+ 1'- 8.3 3.4 21.4 33. l 
x n.f 3.6 2.0 28.4 34.0 

1982 Co!lection 
7(5) 

C H D T 

3.0 1.6 22.4 27.0 
6.2 2.0 15.2 23.4 
4.o 1.6 15.4 21.0 

5.6 1.6 23.2 30.4 
3.4 1.2 36.4 41.0 
5.0 \,4 16.6 23.0 

3.6 1.2 4.4 9.2 
5.8 1.6 28.4 35.8 

4.4 1.7 17.7 23.8 
4.7 1.4 25.4 31.5 
4,5 1.6 21.5 27.6 
4.7 1.4 16.4 22.5 

8( 4) 

c H D T 

7.8 2.3 27.5 37.6 
7.5 1.0 15.8 24.3 

10.5 2.0 26.0 38.5 

5.0 3.5 15.0 23.5 
6.5 1.3 46.8 54.6 
3.8 1.5 20.0 25.3 

2.8 1.5 21.5 25.8 
3.0 2.0 79.0 84.0 

8.5 4.5 1319.5 1337.5 

0.5 o.o 27.0 27.5 

8.6 1.8 23.l 33,5 
5.1 2.1 27.3 34.5 
6.9 1.9 25.2 34.0 
2.9 1.8 50.3 55.0 

Tree 

34 

07 
35 
5.2 
33 
3.6 
HI 1 

C H D T 

II.I 1.9 6.2 19.2 

4.1 l.3 9.6 14.'9 
2.6 1.3 4.9 8.9 
1.7 2.3 4.2 8.1 
3.3 1.3 4.4 9.0 
3.2 1.4 3.5 8.1 
4.5 0.8 5.9 11.l 

3.2 1.4 5.4 10.0 

•'-· 

. , 

\ 
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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 polleh per trap per day. Sampling 

' interval (days) is given with ~ollection number. 
Pollen was trapped from period 2 onwards. 

Collection 
Sampling interval 
(days) 

Tree code 
(j 6 

83 

1 I 1 

113 

~ 92 

59 

84 

•78 

24 

39 

B 

c 

D 

112 

x p ~ (n 2-5) 

x p/i ~ (n 10) 

x p ~ (n = 6) 

~ . (n = 11) 

2 

6 

699.74 
(11.8) 
406.08 

(9.6) 
14.27 

3 

6 

568.94 
( 1. 35) 

375.80 
( 1. 6) 

4 

6 

3.43 
(0.05) 
0.0 

(0.0) 
0.0 

(0.0) 

5 

7 

o.o 
(0.0) 

1.87 
(0.22) 
o.o 

(O.O) 

6 

1 

0.44 
(0.05) 
o.o 

(O.O) 
0.0 

(O.O) 

7 

7 . 

o.o 
(0.0) 
o.o 

(0.0) 
- o.o 
(O.O) 

(0.87) (0.0) 
4.95 

(0. 23) 
0.0 o.o o.o 

(O.O) (0.0) (0.0) 

o.o 
(O.O) 

3.7 o.o o.o 
(O.O) (0.32) (0.0) 

72.15 
(9.25) 

72. 27 
( 1. 98) 

0.0 
(0.0) 

o.o 
(0.0) 

2.04 4.23 1.20 o.o 
(0.17) (3.30) (0.05) (0.0) 
33.00 10.67 o.o 1.62 
(1.50) (8.00) (O.O) (0.17) 

1.77 5.31 
(O.iO) (0.45) 

1.31 1.70 I 

(0.17) (0.10) 

2.00 
(O.;t5) 
0.60 

(0.03) 

1.40 2.53 o.o 
(0.13) (0.22) (O.O) 

0.84 
(0.07) 
0.41 

(0.02) 
0.25 

(0.02) 
16.24 
( 1. 32) 

9.63 
( 1. 25) 
o.o 

(O.O) 
o.o 

(0.0) 
6.83 

(0.33) 

373.36 477.40 
12. 94 11.26 

7.42 7.85 
1. 28 1.56 

o.o 
(0.0) 
0.08 

(0.05) 
o.o 

(O.O) 
3.35 

(0.1) 

1.68 
0. 72 

0.06 
0.04 

2 .15 
(0.13) 
o.o 

(O.O) 
o.o 

(0.0) 
o.o 

(0.0) 
o.o 

(O.O) 
o.o 

(O.O) 
15.50 
(1.1'8) 

1.39 
1.93 

0.14 
0.15 

o.o 
(0.0) 

o.o 
(O.O) 

o.o o.o 
(0.0) (0.0) 
0.43 o.o 

(0.05) I (O.O) 

o.o 
(O.O) 
o.o 

(0.0) 

o.o 
(0.0) 
o.o 

(O.O) 
0.6 o.o 

(0.05) (O.O) 
o.o 

(O.O) 
o.o 

(0.0) 

o.o 
(0.0) 
o.o 

(O.O) 
o.o o.o 

(O.O) (O,.O) 
o.o o.o 

(O.O) ·, ·· (0.0) 

0.09 
0.10 

0.01 
0.01 

o.o 
o .. o 
o.o 
o.o 

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-popylation) x total 
insects for co~plete population: 

188.70 11.70 1.84 1.50 0.07 o.o 
16.38 23.87 0.61 1.52 0.08 o.o 

.. 
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) " Apprndix 7-5b D pentnmerR: Pollen densities per insect ( p/ i. in brackets) nnd totnL pollen 

~· ( p; p/i x tot\'!! insects) for mole trers for each collection period. Fignres 

represrnt pollen per trap per day. Sampling interval is givr'n in days with 

the collertion number. *These trees sampled from collPrtion A only. 

Male n 23 4fl 27 26* 50* 51* 5* 40* 42* 22* x p/i x p 

tref'S 

Col lPction/ I 
ch\ y s 

1/3 (0.07) (0.0) (O.Ofl) (0.00) 
0.04 

o. 5) 
fl. ;11 o.o o. 'il 1:1.fl 

211 (0.11) 0.44) (0Jl5) (0. 22) 
1.4 7 

l.OCJ 274.'> O. lfl 2.44 
69;53, 

l/2 (Cl.0) ( 4. 52) (0.22) (0, 11) 
1. 21 

91. 71 
ri.n 179.7 1.9() 1. 21 

(l.l.'l 

.i,11 ( (l, ll~ ( 1. 28) (I).",()) (D.06) 
1. SU 

o.o 1 7. 5 J.81 (),{J4 
4.92 

·,n ( (J.0) ( 19. 11) (0.14) \0.18) 
294.63 

o.o 1174.55 2 .41 l. 57 
12.93 

r,13 (0.17) ( 50. 55) (0.08) (0.93) 
801 .29 

1.07 3169.49 0.46 34.13 
2.04 

717 (0.04) ( 1.48) (6.23) (01·42) 
(,(,, 60 

0. 28 153.77. 107.78 4.58 

8/7 (0.22) ( 3. 24) (5.02) (0.56) (0. 54) (6.41) (6.16) (S.97) (0.61) (0.28) (2.02) ~ 
1. 50 127.61 414 .15 8.68 20.25 419.2 379.46 164.77 2.81 1.85 24.64 'TI.(,3 

.4:)17 (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 1 7. 56 17,14 2 ,4'i 22.70 

, 
10/7 (0.18) (0.21) (2.17) (0.02) (0.06) (0.38) (0.16) (2.00) (0.14) (0,47) (0.07) 0,55 

4. 14 11.24 • 43,40 0.20 1.35 18.20 7 .84 90.6 l. 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) ( l. 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 I0.76 22.16 51.99 24.03 0.40 6.66 . I. 55 2.87 3.58. 13.97 

13/7 (l.74) (4.84) (0.87) (0.17) (0.36) (3.08) (0. 54) (S.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 

o. 78 4.28 1.55 0.15 1.08 5.24 3,73 1.54 0, 18 0.24 (0.00) l. 71 

15/7 (0.03) ( 0.01) (0,0) (O.O) (Q,01) (0.03) (0.01) (0.00) (0.03) (0.01) (0.03) 0.01 

_0.44 0.20 o.o o.o 0.20 0.60 0.19 0.00 0.36 0.15 a.so 0.24 

., 
x 

~ 

1 ., / 
i 
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Apl'Pndix 7-'ih (continued) 0. pPntamPrn: Pollrn drnsitle" per Insert (p/i; in brackets) end totnl 
pollen (p = p/i x total lnsrrts) for female trPrs for earh cnllrctinn 
period. FlgurP~ represpnt pollen per trap pPr dny. Snmpling intrrval 
ic; g1vrn in dRys with thP collection numbf>r. *TreP 17 snmpled from 

collection 8 nnlv. 
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t rPf'C: 

('11 l 1 rc ti qn/ 
!LlYS 

l /1 

2 ' ' 

1/2 

l~ I l 

~)/ 1 

7 /7 

K/7 

'1/7 

lfl/7 

l l/7 

12/7 

11/7 

14/10 

15/7 

(0.01) (0.05) (0.07) (0.00) 

(1,4Q 0.60 

(0.19). (0.06) 

o.o 
co:oo) 

O.fi5 

(0.01) 

0. 'iO 0. 2R . (1,0 

(0.0fl) (0.11) (0.07) (0.00) 

o.oo 
(0. 20) 

I.fl 

(0. 21) 

I. 74 

(0.41) 

7.74 

(I.OS) 

15. 33 

(0. 37) 

13.34 

f.0.%) 

1. 37 

(0.28) 

4. 73 

(0.15) 

I. 5 

(0. l l) 

I. 57 

( 2. 11) 

25.32 

(0.17) 

2.26 

(0.44) 

0.39 

(0.00) 

0.00 

(0.00) 

0.00 

(0.08) 

0.37 

(0.03) 

0.17 

(0.42) 

2. 73 

(0. 22) 

o.o 
(0.08) 

o. 51, 

(0. )fl) 

o. 76 

(0.06) 

Q,47 

(0,03) 

0.33 

(0.04) 

0.37 

(0.07) 

108.83 13.38 

(0.04) (0.09) 

1.19 0.76 

(0.11 )· (0.00) 

3.87 

(4. 54) 

2.98 

(4.53) 

1.08 

(0.10) 

6.0S 107.36 1.03 

(0.26) (7.1~) (0,4S) 

':/ (~:~~ 
0.36 

(0. 15) 

16S.82 

(0.01) 

11.os 

l Sl.08 

(0.16) 

S.81 

( 1. 23) 

4 ,64 19. 31 

(0.04) I (0.00) 
1.37 a.so 

(0.11)' (0.00) 

0.33 o.oo 

0.0 

(0.21) 

1.11 

(0.05) 

0.6S 

(0.00) (0.00) (0.00) (0.00) 0.02 

o.o o.o 
(0.00) (0.00) 

n.n o.o 

n.o 
(0.00) 

0.0 

0.0 

(0.00) 

0.0 

0.04 

co.on) co.oo) co.nnJ (O.OO) 0.01 

o.o o.o 
(0.03) (0.00) 

0. 12 0.0 

(0.09) (0.00) 

0. 77 o.o 
co.on) 
0.00 

(0.26) 

(0.29) 

1.83 

(0.03) 

0.15 0.22 

(0.11) (0.00) (0.13) 

0.97 0.0 0.65 

(0.14) (0.36) (0.17) 

2.00 3.96 1.14 

(0.10) (0.03) (0.06) 

1.52 0.29 0.52 

(0.31) (0.08) (0.08) 

2.48 0.91 0.7S 

(1.10) (0.07) (0.13) 

18.36 1.44 3.34 

(0.03) (0.02) (0.04) 

0.35 0.20 0,83 

(0.00) (0.09) (0.02) 

o.o 1.91 0.56 

'(0.50) (0.01) (0.00) 

2.38 0.17 o.o 

0.0 

(C1.00) 

o.o 
(0.00) 

o.o 
(0.00) 

o.oo 
(0.00) 

0.00 

(0. SI) 

4.23 

(0.01) 

o.o 
(0.06) 

0.07 

(0.03) 

0.42 

(0. 55) 

4.35 

(0.01) 

0.05 

(0.02) 

0.16 

(0.28) 

0.08 2.18 

(0.02) (0.06) 

0.20 

(0.01) 

0.32 

(0.01) 

0.20 

(0.05) 

1.01 

(0.04) 

a.so 

(0.5) 

8.65 

0.86 

(0.45) 

5.72 

(0.07) 

I.OB 

(0.06) 

1.26 

(0.04) 

1.34 

(0.38) 

9. 73 

0.08 

<j. 12 

0.19 

0.44 

0.20 

0.29 

0.06 

I. IS 

1.03 

0.24 

0,05 

0.13 

,349 

0.22 

O. 'iS 

0. 22 

0.81 

0.65 

2.04 

S.20 

1.55 

4.23 

0.87 

25.30 

20.liS 

4.21 

1.28 

2.70 

" 

\ 
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Appendix 7-5c L. leefeana: Pollen densities per insect -
t• .. :. 

.,. 

<i 

p/ i (in brackets) and total pollen 

4 p (p/i x total insect density) for 2 male 
•· \ ;.-, and 2 female Figures 
;'< 

trees. represent 

pollen per trap per day. Sampling interval 

(days) given with collection number. 

*Dam13ged pollen. 

\ 
Code C~llections 

3/3 4/3 5/3 6/5 

' 296t 36 51. 7 8.35 4.68 

( 1. 1) (79 4) (0.36) (0.14) 

3.1 * 13 ~124 * * 
!1 

(0~4) 
,: I 

l;.1 

'f 

-;~· 35 * *' 9.40 6.67 
'•f I co.42) (0.50) 

~\ 

33 * * 5.47 1. 74 

i, (0.24) (0.04) 
~ 

x p d' 51. 7 148b.4 8.35 4.68 
I 

~ * 1* 7.44 4.21 

x p/i 6' = 1.1 139.9 0.36 0.14 

~ = * * 0.37 • o. 23 

$ ••<\ \ '• 

) •' 
\ 

·., 

.. 
I 
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Apprndix 7-n~ N, deal bat a: Pollen densities wasl1ed from 1 ma jot~ orders 

of flying in~ects: Co 1 eopera, Hymenoptrra and Di pt era. 

Ohsnvations for male and female trees. •High densities 

contributed hv A. mel lifera. 

~. ·' 

rrPe code Pollen grains per insect Total observations 

3 4 s 
l· 
(. 
l, 

Colf'optPra 

~ 21 0.0 o.o 

fl 8. 2 0.1 0. 3 

Rl 142.2 o.o 

Ill 3 .0 0.0 0.0 3 

r ~~-
113 o.o o.o 

0.0 
' 

~ q2 1 . 7 2.9 0.0 o.o 4 

\I 2 11. 1 o. 2 0.0 0.0 4 

<;q 1. R 0.0 0.0 3 

R4 11.'i 1.0 o.o o.o ·o.o 

7R fl.'i 2.R 0.8 0.0 o.o 

24 0.6 0.0 

19 o.o 1.4 0.) o.o ~ 0.0 

B ).0 0.0 0.0 0.0 4 

c l .0 0.0 0.0 o.o 4 

D 0.3 o.o 0.0 3 

Hymenoptera 

~ • 6 106.0* 

83 259.0* o.o 

113 o.o 

if 92 3.0 

112 13.0 o.o 

84 240.0* 3.5 0.0 3 

lil' 
'4 

98 4,0 1.0 1.0 1.0 

39 1.0 o.o o.o 
3 

B 17.0 1.0 o.o 
3 

D 0.0 

Di pt era 

<3' 6 203.3 

R3 93.0 

111 19.0 

2 
;> 

if 92 109.3 36.0 

112 5.8 3.2 o.o 
3 

f 

59 1.0 

84 9.3 o.o 

78 1.0 'P 

24 2.0 

1.8 1.0 o.o ,. 3 'It, 

39 
\l ,O o.o o.o 

3 
B 2 

0.0 o.o c 
D 0.0 o.o o.o 

3 
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''!l\'f'1ldix 7-hh n. rpnf,1~('r.9: Pollen <lensitif'S [or 1 mojor ordf'rS of flying inc;ects: ColenptPfA, 
11\mpnoptera and Dlptera. ObsNvations for male and female trees. •High pollen 
dPnsltles contributed by A. mriliferR (I) or a species of folletidae (2). 

f P'P code 

Col popt)4_n 

cf h 

21 

4.R 

27 

' / 

~ 12 

13 

4 

2fl 

l'i 

1,4 

14 

1'> 

I 7 

HymPnoptera 

6 

71 

4R 

27 

26 

12 

13 

4 

28 

35 

44 

34 

15 

Di ptera 

~ 6 

23 

48 

27 

s> 12 

13 

4 

28 

35 

44 

34 

IS 

Pollen densities obtRinPd when thnsP contrlh\1tinns are nmittrd nre givrn in 

hrarkets. 

0.3 

7 .0 

2 .o 
4 •. o 

0.1 

6.R 

0.3 

o.o 
0.1 

).R 

1.0 

n.o 
0. 7 

1.0 

31.8 

0.5 

1.0 

8.0 

Pollen grains per insect 

0. 2 

0,5 

0.3 

1.0 

0.5 

0.3 

4.8 

o.o 
0.0 

o.o 
0.0 

o.o 

o.o 
26.7 

1.0 

0.0 

0. 7 

2. 7 

0.4 

0.0 

0.4 

o.o 
0.9 

0.0 

0.0 

o.o 
Q.O 

o.o 

o.o 
7.8 

0.0 

o.o 

4 5 

0.0 

2.2 

o.o 
o.o 

o.o 
o.o 
o.o 
o.n 
o.o 
0.0 

0.0 

0.0 

19.9 

0.0 

0.0 

o.o 

0.0 0.0 

1.0 776.1•
1 

o.o 
o.o 

210.6• 1 
l.O 

33.0•2 0.5 

0.0 

o.o 
o.o 

0.0 

o.o 
o.o 

o.o 

2.5 0.0 

0.0 

r 1. 7 

1.0 

0.0 

o. 5 

17.3 

1.0 

0.6 

0.1 

o.s 
o. 7 

o.o 
0.1 

o:o 
0.3 

0.4 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

17. 3 

0.2 

o. 2 

0.0 

1.0 

Ci.7 
0.0 

o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 
o.o 

o.o 
95.0 

6.0 

4.0 

o.o 
1.0 

3.6 

o.o 
o.o 
o.o 
0.0 

o.o 

•. 
~-

o.o 

o.o 
2.7 

o.o 

o.o 
o.o' 
0.0 

0.0 

0.0 

q.o 
0.0 

o.o 

0.0 

18.0 

o.o 
o.o 

o.o 

6 

0.0 

0.0 

0.0 

0.0 

3.0 

6.0 

ft>tal observntic1r1s 

o.o 

n (I .OJ 

(0.0) 
A 

(0.0) 

h 

h 

4 

4 

'j 

4 

6 

4 

4 

4 
\ 

4 

4 

4 

2 

3 

4 

3 

3 

s 
6 

4 

3 

4 

s 
5 

4 

5 

4 

4 

4 

i: 

I 
\' 
·1. 
I. 
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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 4 

Coleoptera 

a 36 3.7 14.6 3.5 0.8 4 

3.1 1.2 1 

<fl 35 3.1 1.8 '//-, 2 

33 1.2 0.2· 2 

Hymenoptera 

~ 36 1.2 9.0 1.3 3 

0 

'? 35 0.8 
1 

33 o.o 1 ~ 

_,,.. 

Diptera 

a 36 3.0 6071.0 0.9 0.6 4 

~ 35 10.8 
1 ' 

1 
33 0.1 

.. 

\. 
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,\ppenrl ix 8-1 
Variables used in correlations between fec11ndity measures, 
pollen densities and male densities for female N. dealbata, 
L. 1 cpfcnna and D. pentamera. 

N. r/r'il l hn ta 

u ., ;::; ;..._ 
Q) 

;::; N' ;::; 
... ~ Q) "' 

~ ~ N 

"' 5 .c "' ;::; N N 
N 

;::; "' "' "' "' 
Q) u - "' "' "' ~ "' ~ "' 

"' "' "' "' " - - "' "' -
0 a"' "' -

Q) a·~ Q) -
u Q) a -

.c~ .c ..... Q) ... ., ., u u 

u u e ~ u u Q) <l <l u u u u 

Q) 
., u ) Q) 

Q) u u Q) Q) 

Q) 0 ..... 0 .c ~o 
.... 0 0 ..... ..... "' "' "' "' 

u ~ 
u .. 0 0 0 ..... ..... "' "' <l <l 

Q) u- "' .c .c ..... • <l t: ... ... 
... .0 

"' a ., (}) ""' 0 0 ... 
u "' "' 

.. 0. 0. ... 
u 'O ... u 

.. .. <l <l 

u u "' 
., ., "' "' 

t: ., .::~ 'O ., ., ..... '.-l ..... <~ 

"' "' u u u u "' 
..... ..... 

..... "' "' oj ... ;J .... "' "' ..... ..... 

~ 
u ... u "' ~ 

... ... ;:l u u u u 

., "' 
., ..... "' ;:l ;:l 0 0 0 0 0 0 

"' .... ... ... ... I-' "' "' 
Q) ... "' E ~ ~ "" I-' I-' I-' 

0 "" "" "" "" "' ~ ~ 

l ~ . ) ~: { l 
0 .11 4s.n 1?. rJ. ) 9.7 

04 () ~ 90 6'9V 
<10 1 • 5 I • 5 '1.E> 

0. f· ~ n.r 0,4 

39 1 3 0 l l r 1 Q "' 
3 • t 0 • (: ~ 1. 61 

4!iO,J 11111 1 ;!!i,2, II ~.9 1.11 .. 11.'n 3 5 .,2 ii, I J • l • ~ 2 
1 I 2 b •~\I L • ~v 11 ~ q 

5". -i 1 0, 3 I J. '· li " 3 .• 1 1' • ~ 1 U b, II UoH 2,3 

24 1. :tu I ·;;; 4. 7. l 3. ~ (• H • c-7 <9~~ 

1 3 1.00 ii '.J '.1 • q I 10. (, i '.l J. 35 3. 0 .1, 4 
I 4 4. 4 2 271. ~ ') !-. • 1 pa .ri 11. 2 I , 1 

'J 2 l ' ~(I I.~ r. 4. 3.) &.A2 4 'l .I• i 16,G O, Ii 'j J. 7. 

75 3020 J. !i•' b {JI 
'S. q O,V, ) 8 ~. 1 16 •J ~ (J 

2.s 

H> 1 ,5 1).9 1 1 I!. I!(, 2 ~. 11 4.b 0 "' 5 11.2J. l 7 ,, • 2' 1'J4. 2 7 ·I.' a.a 2,J 

H j, l> v 3. t' (J 7 31" ) • 1'.J • 21. 9 b ., •. 1 0. j 4 

45 !.>,SU b • 5r, I • ~ 
l c;-.o; 0. JI 

271 1 • 9 (j l •.• d 1 4 • J r • 15 2, l· 0 I • I o.C1 
22 ~~ 10,t 0. 11; 

302 1 O vO 2 r.r. 7 ,, l 6. 'i~ i 
109 I I 1' - .i d.·:· 1 • 3 0 5, I l • 9 ; .. l1' 

1 ~ 'J s.~u l 2. 1 IJ, bi ~ 0 2 7 • ~ '·•I~ 51 • 11 0.4 

27b i:s .. ,\I, I'', 4 

28'.1 d 0s l~.5 25,5 1. l ~ '1. 8 J 41 • ) 1 \)' IJ - 0." 

171 H • v B. Cl'' I l , l ). "; )? • ~ ~ 3.; ,, • ( t; 

1. J1 3. f. '.'> 3. 5 '.• l 3 
1 ti I 2,50 ~. ij ') 7, 'l 3 1.h s . t ,_ • 11 

1 O'.J 1 4 'j J,6v 7~21 2. q~, 
7 i j J '. t 

r • r l 

297 10 ~ s I 2, 3 I l 2. 4 j' ' • ~ 2 
1 .• ~" &,So ) • !, 1 ~ 

29 ) • u !) '~I· d . .: '. l 7 
1,sc 5 ~ L;. 8 ,'7 j L 1 •• bb 

17 3. (I 0 4. 5 '· • ( 2 o •I 

272 2,uo I 6~ 9 I , o 1 Q5 (;. 4 l : .. : 1 5. '.l 46,0 

ti ,tl c2.1 '·. 4 
207 b.~u 2]. f.• 27~1 3 4 • '.'1 .., • i r:.ci 
30\J I, \Ju ).~~ e. & & • 13 ( . ~-~ 
25) b,00 b,'''J 1 0. l b. q~, ~ c. Jt1 '. h 'J ::15 42°,El 21.2 Jb,U 0.02 1. 2 

1 '- ~55 ( • 7 v ,(J 1 ol o,i 

101 14 .o 14. c ~ E- ~ 2. 0 2 1L·11 1. <. '4(•. 3 S'·e 

12L1 c.1 t; t • \; t. 21 •). v 1 .jt;. b 47. 0 .1 0, l 

102 9500 9~. ,., (,. !. 2 r , 4q 3,J 

103 J3 3 )l'. 3 l>"I • •I c.01 ,,13 '2. 3 7,0 '.18 4. 3 79,4 ),7 4. ':I 

59 3. vo J. 110 b.) b,h· 2{.,:;.4 

:t;J 
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Appendix 8-2 N. deal~ata: 
Probability values for correlations between fecundit~ and distance measures. 

• 
1981 

1982 
<ll 

c: 

..... c: c .... .. 
........ 0 .... "' 0 -"' 0 "'u 0 ........ 0 .;-j>~. 

0 
,....., 0 

.... 0 .;; .... 3 "'-' -"' .;; .... 0 
,,,_ ;; 

"0 "0 00 
...,_ 00 

_., "0 00 00 
...,_ 

i....c: 0 
,__ 0 0 0 0 cf .S .3 i....c: 0 ... "''""' 0 00 .3 

u.. <ll ..J u..~ ..J E- 0. ..J 
U..<ll ..J u.. 6 <ll ..J E- 0. 

N 
0.23 0.46 . 0.37 0.1 0.22 

* • * • * • 

Log N 
0.029 0.007 0.28 0.16 0.26 0.028 o.oos 0.042 0.004 

N >10cm dbh 0.33~ 0.19 0.37 0.14 0.09 0.2 
-

- (29) . (29) ( 10) (10) (25) (25) (12) 

* * * * 
. * * ... • • 

Log' N lO~m dbh Q.011 0.0004 0.002 0.0003 0.16 0.26 0.023 0.001 O.OJJ 0.001 G.026 0.001 

-. d'.07 

NlO 0-. 31 
O.JS 0.11 

(~9) <i9) ' (10) ( 10) •. <pl (25) (12) 

*' * P.24 
* * 

Log NlQ 0.051 0.001 0.013 0.001 0.12 0.21 0.017 0.005 0.018 0.0003 

. 
Pollen 1982 .(T) 0.4 ~ 0.61 

(9) (9) • / 

Log Pollen 1982 O.lb 0.12 
-

I 
* 

Total Pollen 1983 
0.09 0.02 . i .. (12) (12) \ 

* 
J 

Log Pollen '1983 
0.03 

Insects 1982 - 0.15 0.25 \ (10) (10) 
' 

Log insects 1982 o.f9 
• 

0.12 0.024 / 

. 
* * 

0.024 0.017 ' 
Insects .1983 (12) ( 11) 

Log insects 1983 * * ...-""'\. 
0.002 0.018 -

Fruit:shoot 1982 (24) 

Log fruit: shoot 
1982 IJi' 

...... -

c: .... 

\ 
'"u 0 -" -"' 00 
0 c .3 o..-

l; 

0.18 • I • 0.04 0.004 

0.18 ( 
I 

~~· 0.04 o. ' 

0.14 ~ ,, 
~12) 

* 
•I 

0.02 0 ,0004 l 

I 

I 
I 

"'-t"-· ----··· 

I 

J 

.. ,. 
Legend: 
Figures in brackets: n 

NlO : distance to the nearest 10 males 

Log : logarithmic transformation of variable 

• : significant at 95% level 

N : distance to the nearest male 
(T) : total 

\. 
! 

•. 

~ 

w 
.!'-
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~·; ,. -· 
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Appendix 8-3 L. leefeana: Probability values for correlations bet~een fecundity measures, pollen density dnd local male tree 

density ~-n 5-12 female trees. Reduced sample number indicated in brackets; all other cases n = 12. 

.~~ 

. ~·. 

,,.... 
\ 

N 

Log10 N 

N3 

t.:'&10 N3 . 

NS 

Log 10 NS 

Pollen 

Log10 Pollen 

' P/i . 
L~10 _P/i 

~:F 

Log10 M:F 

Legend 

F/S 
F/B 
Fr: 1'1/S, 

Fr:Fl/B 
F:H 
N 

r 
-; 

11, •.• ' 

0 

-~ 
00 (/) 
0 ....... .... ..J .... 

o.:i2 

0.57 0.58 

0.35 

. 0.3!> Q.20 

0.35 

0.39 0.22 

0.64 

., (6) 
O.SJ 0.46 

0.2S 
(6) 

0.28 0.25 

0.54 
(6) 

0.53 0;-45 

• 
Fruit/ shoot~ 
Fruit/m2 braikl'i 

0 

"" co al 
....... 0 ....... .... ..J .... 

0.16 

0.19 0.15 
~ 

0.32 

0.42 0.12 

0.37 

0.48 0.16 

{).95 
(6) 

0.96 ·o. 76 

0.67 
(6) 

o.74 0.64 

0.94 
(6) 

0.89 o. 72 

.. 
------ /branch 

Fruit/merist~ _ (' . 
distance (m) to ~est male tree 

(/) (/) 

....... SE;'. f;:'. co .. 
£- .3 ct 

0.66 
(6} 

0.84 0.80 ' 

0.16 
(6) 

0.21 0.09. 

0.14 
(6) 

0.20 0.10 

0.92 
(6) 

-0'.8S o. 79 

o. 78 
(6) 

0.89 0.60 

co. 71 
(6) 

0.86 0:11 

\ -

"' "" . c: c: I ....... o::. 0 ~ O<ll ·a 

&:: -.... -
00 •• r oo r -:; 00 -

~ 00 ~ I 
... 0 ... 

0 •• 0 ,, -.... 0 -..... 

.... ..J .... .... ..J "- 0.. ..J 0.. c.. ..J c.. 

0.96 O.OJ• O.J6 o. 30 
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(S) ... * 
(6) • ~6) • 

0.95 0.29 0.008 0.001 Q.13 o:l1 0.04 0.07 
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(5) (6) (6) 
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Appendix 8-4 D. pentamera: Probability ·values for correlations between fecundity measur~s. 
pollen density and local male density for ~-9 female trees - (n 1nd1cated.1n 

rbrackets). • 

FRS LoglO FRB .Los 10 
FR:FL(S) LaglO FR: Fl.( B) Lo~'10 

• 
N 0.87 

(8) (8 (8) (8) 

LoglO 
o.'99 0.53 0·.83 0.91 

r.,. 

NlO 0.98 0.29 

(8) (8) " (8) (8) 

Log 10 
0.81 0.19 0.08 "0.22 

~ . 
Pollen 

(8} (8) (8) (8) 

LoglO 
0.99 0.27 0.13 O.b2 . 

Insects 
(8) (8) (8) (8) 

Lag10 
o.95 .0.63 0.65 0.92 

. 

Total 
Pollen 

O. l 7 

-

Legend • 2 
fruits:flower per m branch 

\ 

LoglO 

(9) 
0.62 

(9} 
·0.14 

FRS 
FRB 

fruits:shoot 
fruits:m

2 
branch 

FR:FL(B) 

N 

NlO 

dist.ance (m) td' neltre!tt male 
mean distance (m) to nearest 10 males 

FR:FL(S): fcuits:flower per shoot 

Los 1o 
logarithmic transformation 
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Appendix 8-5 D. Pentamera: 
Cumulative pollen densities/per trap for each collection period for 9 female trees. 

The average distance (m) to the nearest 10 male trees (NlO) is also given. 

Col~/Tree. 1 2 3 4 5 6 7 8 9 10 11 12 1:,1 14 15 NlO Rank 

-:: .....=------=---:;:: 

NlO 
If , 

4 0.7 1.2 1.2 2 f 3.9. 11.6 27.0 40.3 149.l 153.0 159.l 163.3 163.6 269.5 280~ 23.37~ 
. . 

12 o.s 4.0 5.~ 10. l 11.6 13.2 38.5 40.8 54.2 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 4.5 5.7 6.8 7.8 13. 7 33.0 33.0 33.0 23.30.9 

15 .. - o.o o.o o.o 0.5 1.9 1.5 1.8 2.2 2.9 2.9 4.0 4.7 - - - 31.08 5 

17 
• - i:o 3.0 4.5 7.0 25.3 

- - - - - - -
25.7 25.7 28.l 34.45 3 

-28 o.o o.o o.o 0.3 1.1. 1.1 1.2 1.2 5.2 5:5 6.4 7.8 8.0 9.9 10.l 32.33 4 

34 o.o o.o o.o o.o o.o 1.8 2.1 2.7 3.8 4.4 5.1 8.5 9.3 9.8 9.8 49.00 1 

35 o.o o.o o.o o.o o.o o.o o.o 4.2 4.3 4.5 4.8 5.0 6~0 6.8 15.5 30.68 6 

45 o.o o.o o.o 0.1 0.5 4.8 4.9 5.1 7.2 8.1 13.8 14.9 16.2 17.5 27.2 37.50' 2 
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HDFs calculated for malP, mlult and all tree's using 
fc>mi11C's with high and low fecundities RS initials 
for fl. prntampn1 and N. dealbat61. For explanation 

~ terms see Appendix 4. 

D. prntamera 

DlL~PYkC.S /.T HAl.Ll!PAl<S HllL 
AtSvLT.S fOP Ill c11Sf.~~n1or.:;. 

< 
Analysis of males using high fecundity females as initials 

Nil~ PU• I. t LPvF1;1 :3 : 4) 
:; ll' f S U f D A f A ;, t T I() : t u fl 0 0 
I " C k I:: " L \ r f r• Ii A •11 if• L I : } , •i ~ 0 n 
l<l!lC, ;"flA. t.U. !Jf 11•1,.t1Ll = 87 

1 '""EI' CUH.ll r ,J.Sl p 1\1'1 fl CU)IP~ 

I f).t.f) 3 •I) p I , 511 1 I 'I l , -. 4 2 1 • 1 I l oi 

l J. (1 ,, b. ·,r, ..; • ~r1 j ·1'l~.,.4 211. (>0 21J 

j b.11!1 q.J" '"j .'.JI, Jbt> 1. J '> 2 •; • -0 1 I I 

q 11.•;': I 2 , ·J 11 \ l' • '1 '' n12.12 19,4H·J4 

, I 2, l"J I~• ~n I J. 'j 1 ') t 3 ) • ") I 8, <J2 77 

b\ 1 '),f.11 I 'l, un th.'::> 'J 111Jt',12 \~,J7S4 

I. l 8 • ''n 21, ll') 1 1
•. 5') I It u '>, ~6 I l, ij b 7 '> 

lj 2 le 'II) 2 4, •JC 2 2.:) •) I Int, 2, I I I 9, 21 i. 'i 

~ 24'\, 11 l 1 • l) 11 2 5. 'l" 1·fl I (•P, 7J I ', !J tt J B 

10 °/.I ,UV 3 u 'J" 2 8 t ')II IH2J.51 7.11, Q".l\l 1 

,,.,, 
females initials 

Analysis of males using low fecundity BB 

~x o 240.00 

P ,\Rl ti CCi"PA 
lt.,,U• OU I E.R DISI 

t 19 J, H 7,0J19 
u. (• c J, U'I l. 5 c 

l l, u:.1 F,,•JCl 1, 5 1J J4':l~.o4 6,8671· 

j b, (1IJ '-1, .. 10 7, ')U 51i67,J5'' (r, 76&6 

4 ~.un I 2 • 'l lJ I~' :;ir 1112,12 &. 71bl 

., I 2, uO I 5, tlO I J .~o 11JJI,Cl) b,b58] 

b 15,Ll~ \ \j. 0 I) 16. sri I \ 4 .l (1, I 2 b•~8i11 

I c;, 5•~ \Jl'(.5,P6 6. 7J94 

ll 0 

Ar# NSlGlo\A 

!'16. 55_ v 
~6'l,o5 0 

B.?,74 l 
"J'l5. tl4 0 
:i0~. 94 2 
622,04 ~ o94,6l 
7bJ,2~ 2 
022.1 l 
84l.7l l 

~ 'il .. 

ASlGt-IA NSlG~A 

~b9.65 0 
IJij, 94 2 

on, JO 1 
11H.2l 0 
144&. 76 l 
17]4,tl,l s 
1944.67 l 

J 
6 
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RCF 

o,uuou 
o,ovoo 
5,'l220\ Cl, ouoo 
2, 1'9Jl 
0,8973 
\,bU70 
1,4620 
2,0)bb 
\). b (> l:, 

RL:ll' 

0,0000 
2, 19H 
0,6bbb 
o.ouou 
1, 1SH 
1,60111 
0,0610 
o.7b1l 
1,,31 J3 

I 1d. 1J ') 2 1 • •) 11 
2 ~H 2, 11 

l I , (' 11 2 4, v 1i 
n.sn !H>o2.I~ 6, 7192 2 39,52 

Io 1 uo, 7 b,1:027 '2{194 .11 2 0.414J 
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'i1 ·H,yU 2 7 ,.;,C 

2 ~. i; ,_, 

10 11.-·0 } "' G" 
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Appendix 8-6 continued. 

N. dealbata (l9B2) 

Analysis of males using low fecundity,fcmales as initials 

j.) 

t>IJI" nE.R Qf ll•ITIALS " l 0 
(,IJ .'·µ ,:R SF l"J'C1:i = 103 
:)l(\V:, (Jf r ;d A ,jE.fU,KI: 82 00 J','( "' ll b. 00 

INCPt:><L ~ f ~ 1; k f1 • ·, LI = 1.0000 

,. 

KI :iC, '"AX, :;:J. Cf AN;,UL I " 10J 

I ti,H:R r.uir.R r, I 51 P;.R1~ CGllPA ASlGllA NSlGllA RDV 

\ 0. JI) l • u ~) ) . ~ ~ 12c.11 \0.20'J2 l\,H ;i 5,8792 

2 1 ' Jr: 2 .~" 1 - " "lSO. 0 3 I 0, 18'15 93,Jl. " J,9586 .. ,:l 

3 2. v ") J, l 'l :l.'>" l5'JJ.Q3 lu.2~01 ~s2.H 5 J,0292 

" 
j • • J l'I ·I• r,I) J..,) H oO, lJ \ j. 19\J" 12.00 41 1, H25 

5 1 .. ~ '.) '.J •\I') ~.s0 2 7 I 0. 'l l 1•J,oqa0 211.64 l 1.0~99 

b ., • ') •1 0. I. 0 5.:; 1 J30J,16 ;,<;,699 JB:H 3 o,e 02 

1 b,L1 7 • u ') 6 .. '-''J JR49,9l 9.~4o5 
2 0,4721 

e 7. v" 0' ., !'} -, • ~ r~ u~o.H 9. 119 7 450,oB l 0,614 

9 ts.\.)\} 9. "') d • ., 1 4q34,84 9,597~ 510, I)) b 1,08b4 

1Q 9. v IJ u~(._1 J. s~ 5393.21 ;.sH 56l.15 :i O.SA99 

Analysis of adults using low fecundity females as initials 

f4IJ'Hlt.R rn l'·lT.l~LS = \I) 
1,•n.:11::1~ p~· L1•Jc1.. 1.:; = t 7'1 
:,!UfS \JF C~TA J~l ~I : A2.n0 ~X a 
r N c R c. M c. 'n ~ u H A 'l ,. 6 LI = l "" 0 0 n 
KINC, MAX, l•U. Of ~N:11JLl = 100 

11b,U0 

l INNEH Ct:TE:.fl or st PARlN COf'PA ASlGM NSIGMA RDf 

1 o.oo ~: l)'l c., sr si9.J6 1a.ssn 31, 42 2 t: i~H 
2 1. 00 .00 1 • :) f' 15o9,3l I b, 81 9l.J~ 1 

J ~,on 3. u'l 2. 'iv pdl.)~ 1c;,9h2 1s4!. 4 ti ,9365 

4 ,oo ... d'll ) • 5r. So5, 5 10.0191 ip.o 4 • 055 7 

5 ~.oo ),1)11 ~~ 5.r, 4522. 34 \o,bHO ~ 1,~4 5 1,0299 

b 5,00 D, IJO • 50 0 5 4 5 1 • I! 2 \b,455~ J1. ~ l l,,822 -

1 o •\JO 1.00 b ,';)IJ ~354.24 1a·,25~ J90,9 o. 586 

8 1. vo 8,0() 3. sn 229,85 l't\,04 3 45U,o1 ~ 0,9-J32 

9 8, OIJ 9,00 .so 0018,bo 1s.s12 ~ 511). 0 0, 7o19 

IO g· llO i11 ~) 0 9 'ill 8901 51 15 BC66 · 56 l 15 __11.__ll..J3il-. 

Analysis of ell trees using. low fecundity females es initislo 

~ lN·1.El< CUTl:.R c1:n p,1!1tN _c:uf<'PA A:>IGMA· r1;;lGflA RlJI" 

1 1),1,r. I, u'l ll. J ~ 85'1. 4) 2l.J567 31 ti 2 2, J ':140 

~· ·i · 1,vl 2 ,'JO l. s< 2541.i5 2 ,30J9 9J:l \A 4,0b2ii 

J l ,'JO J. ,1 f) l. '.)( 4\':10, -0 2l.49l\ 
152,41 

2,2009 

"' 4 3. Cl) 1.v.u j. 5" )7:lll,ll4 2 , J06 2p.uo 11 l,7882 

5 4. uo, s. u () ·~. 5" 
7 H2, lo 2i ,0286 

2 1,b4 1) 1,64'13 

b b, v•' o,vo· 5. ~,.. aes1.12 2 ,7154 
331,Jl 12 1,2493 

1011~.l~ 26,3848 
390,99 12 l,0577 

1 o,GO 1, vO b. 5 ~, 450,68 ll o,22u 

8 7. 00 0 ,.J 0 1.so 111)7,8 20.0450 s10.ul n O, Hll 

9 8. (ii) ~.JQ ~. 511 lll~6.27 '?.S,71&4 56la15 111 OA9792 

lQ 'J. 00. 10.uo J.-5.ll 1H l.BL-_ll.....1162.5--- '1 
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~ppcndix 8·-6 rontinu~d. 

N. defllo~tn (1982) 

wut.Gi.Flt:.I. Tr-A(~ 
kt;:,ULTS ffJj., 276 C'HSl:."YAllG"S. 

Analysis of males using high fecundity females as initials 

,KX :i 116,0f) 

l llli• EH CUTl:.11 rIS1 p ;,!< 1 l'l (i.J•l:'A ASlG~A NSl~flA Rt;ll' 

l u. \) ') l .L'fl I • '.J•l 12r,. 13 9 ,';. 81 \ 

2 1 • ·) (• L\Jfl l • ~ 1 "'.JC. 8 J ') .17 15 

l 2. v( j ~,,I~ 2 •'JI lSuJ.<;o 3.v~1s 

4 l • ') '1 t. ·l u 3. J f' 21 o0.]) d.9H"> 

5 -! • J ('I 'JI J (\ 4 • ~.) t, d iC .01 d.oc~q 

b '.l. J, o. U'l :i. ;,11 .JJvl.16 ~.o&~5 

1 b. \,) tl I • I.' I") 0. '._>I) jq 19.'IJ >j. !>6'7 

s 7, vn d. lj \) 1.::i·'. i lof, H d,5928 

9 8, LU 9,00 d. ':>'' H94, 84 0. o 117 

10 9. \JO \ (J. \Jc 9. jf, '.d9l.27 r..&242 

34 .56 2 S, H47 
1()J.b1 ~ ),5t>ll 
~72.19 1 4,2p 

41. 90 2,6 2 
lll,v2 0,890~ 
JB\), l) UI 4. 3 7 2 
·H9,25 9 1. 8 so~ 
509. 78 5 0 o Cj()5 

~bd,00 9 1,41:133 
b25.ll !l Q_ 138<1.. 

Analysis of adults uain~ high fecundity females as'initials 

KX " 116,0
0
0 

. 'r, i•S I 
NSIGM~ 

l l~ d:.R CUT i:.R 
PAflI"J CG"'l?A JISlG!-11\ ROI' 

\ . 0, U1 I ,Ull \i. 5" :i<i.)b 15,lldl J 'lo 56 & l.2383 

2 l. 0 ') .2. •l" 1. 50 
. 15~9,ll 15,1171 103.t>1 l~ 

4, B5H 

J i. (J ·) 
J. !) ,.. 1•5r · i 'S 1. l l H.p9J ~72.p' 

1.aas9 

4 • (,0 l,JO .5C IScS,59 14. HQ 
. 41. 0 ~ 

2,5'1"3 

5 \, vO 5. U'l ~. 511 l'S-22. H H,51~5 J11.02 ~,4J92 

6 5,00 o)', v•> s.so 5151.82 14.3419 J'll v. t l '24 ,5)26 

1 o,00 1. :)(.) b. 50 0354.24 \4,1H2 1149.25 16 1.9920 

t:l 7. I.I 0 u • !)O 7". ~Jl 12p.0s H,10'2 509,79 l" 1,756! 

9 ti. U'.l ~•JC 0. :>0 bO 8,96 H.22H 56d.110 riq 
I 0 9,vo I r1 ul.2 wr, ~9Vlo'H 14.lHl b25.l1 '-" 

-c::- \.., 
--...... . 

. . 

Analysis of all trees using high_ fecundity females as initials 

KX : 116.\)0 '_\ 

l PH• E.'H CUTc.'l ·o 1 s I 

1 v.on I, v n \). 50 

2 l,VO i, l:i() .t. I, S" 
l 2, O'l l. 00 2. 5 'l • 

4 l 0 0,, Lvn J,SC 
5 -l, (JQ j ••JO ~. :;,r. 
b s. 00 6 .·1.11) s,sn 

' 1. ", vO 7. v 0 "'. ~;: 
a I. 0 O ~. •10 1. !J'l 

'l a, 1.. o ., • ,,') a. s• 
l.\l 9.-iJ'l~v.OrJ 

i ,.,., .:.i... 

~ 

PAR TN 

qs9,43 
iso.as 
.ip'l,86 
~ tJY,64 
7342,to 
uASl',\':I 

\\.iJlfl,JC 
11137,13~ 
1Jli6,2. 
14151'.!U 

CCl'PA 

24,aE.37 
21.5759 

,2\,2514 
2 J, <;JCS 
23,00b9 
2J.2945 
22.~~JS 
21.0252 
2J .... 9~0 
2...l 10 5 

ASlGMA NSlG~A ROf 
Cl 

l.1. 56 
101.~7 17 2. q 
2 4 r. o 
31.1.02 
J 9,0. ~] 
44 ~. 5 
so,~. e 
~~~:ii 

4 J,1.1091 
~ 2,H19 

1·8 3.5902 
1Z t,'lu!l6 
1l 1,4405 
29 2.bl92 
lB l,Jo09 
111 1,21b9 
2l 1,3349 
u Llll5 
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Appendix 8-6 continued. 
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N. dealbalta (l983)~ 

~ n :< G ~ ll ~ L T t-- A'-~ ~ 
fl E .; 'J L T.; r 0" l 1 t.i n" ~; Q v A r l ': ' ; 

Analysis of males using hig~ fecundity females as initiils 

i<.X " ll6.00 

U•1•F:r< cuTt.R rLS I P ~ R {ti ~u"P I\ 

1 v 'l'~ l • JI) J .• :)" ) l '1 • 1 j 7. 'l'lll 

\ 
2 l .'- l • J •) l . s i 9 j 'l. 1) 1. 21) 01 

l J.. 'J' j • J ') ~. J 1: l ') .J ) • l 0 1. d 19 

• ) . '" 4. • J"' , • J l I~'·'. j j 
),Ulb9 

'> .. •'•I .) • J .l I. J'" ..! 1 i '}.CL 6,'1220 

\ 
b ~. l· r'\ o. in J. J 1' J3ul.1o 0.0215 

7 b ••,'I 1 •.JI• 
0 .... , JA 1q,q3 b.~~60 

8 /,\JI 3, i(I 1 • .>' ·1 l d (,. \ 1 0. 91) 1 

~ t). v l ~ • J 11 J. J ~ .. a J 4 • ~ '• o.7512 

. l. o. __ . ·- ~ ... y': l u.a JQ 
.i & ::i:L __ 2.li l...11 o./270 

\ 
\ 

llS IG'°ll 1-lSlGMA ROI' 

43. 98 l G, 2':191 
1 H,95 b 4,\'3H 
2\9.~1 9 l. 19!> 
J01.oq 9 2,6996 
J95.d4 l 0,6999 

-!Sl.81 11 2,0997 
'Jb~, IJ l 0 0,9738 

o4o.02 5 O,H<\8 

12 5. v4 6 1.llll_ 
801.Jl 

;v 
L. 

A~alysis of adults using nigh fecundity females as initials 

,,,~r " , ,,. ." . .. . 
NI,, F<c.I< '.,I l.~J[(!,j : 170 
S1U . .S '-F [MIA ~l1 6 ~y : 32~00 
1~c n .. 1 ~ 1 'll 11;1;, Ll = 1.uo o 
I' 111 C , 

1 
1-. .\ ,- , 110, r, f ( .. 1 :, u L 1 : 1 IJ 0 

115 IG,MA NSIGMA Rlil' 
\ ppf\'l'. CG"P II. 

l fl ,f I\ l;IU'Ti:.P 

1 J. Cr, l • \.}" 

' l. vn 2, ur. 

J 2 • ....,;, J • ~ r 

1 l. v ·, ~. ~ (\ 

5 ~ "'11 !J. v r1 

b S,vC o. ur: 
1 b • \) r. 1. .:,r 

~ 7 • 'Ji:. b. i... n 
Q ~ • c 'l 9. vrl 

1-1, _ '2. ~) 1iJ.\J1J 

(' 151 

1J. Sil 
l. 5" 
2. 5.1 
J. 5r 
4. s:-; 
~. !,,4 
o,511 

7. :,"! 
". sr: 

-~·51' 

5~9. H1 
1509. ll 
25a1.Jl 
J5<..S.~9 
t'ii2. H 
5 i 5 l. ll .l 
·" 3 5 ~. 'H 
/2~9.15 
ane.Hi 
~9ul •. 51 

12.0358 
11,o'lHi 
11.7381) 
11.sau 
11.42-17. 
11.2000 · 
11.167l 

Analysis of all trees using high fec.;ndity females ae initials· .. 

.1:.J,,''L.<1 .:,· l ;(Tl'.i,S: 11 
,.L' ,_;:..l ~.~,u:'.iF('fJ:: 216 
3 T J t .:> u ~ ~ ,, t .\ .j '"- i , "-< i : i 2 • 0.Y 
l ·1 ..; ? c. ~ l. [ r ·J " :. ' " 'J ~ 1 = 1 • " ~ j 0 
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Appendix 8-6 continued. 

N. dealbalta (!981) 

Analysis of males using low fecundity females as initials 
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