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Fig. 22. Relationship between mean (SEM)
height, stem diameter, and dry weight of
marked seedlings at harvest, and time of in­
festation for seedlings infested by M. kinseyi
only during the second season. Results for
one-way analysis of variance with df =3, 259:
(A) F =2.06, P =0.11; (B) F =0.25, P =0.86;
(C) F =0.80, P =0.49.

Fig. 23. Relationship between mean (SEM)
height, stem diameter, and dry weight of
marked seedlings at harvest, and time of in­
festation during the first year for seedlings
infested by M. kinseyi during both the first
and second seasons. Results for one-way anal­
ysis of variance with df = 3, 260: (A) F = 4.62,
P = 0.004, significant comparisons between
(Before 8/22) vs. (8/22-9/26) &
(9/27-11/22) (Duncan's Multiple Range Test,
P =0.05); (B) F =0.41, P =0.75; (C) F =6.05,
P = 0.0005, significant comparisons as in A,
plus (9/27-11/22) vs. (8/22-9/26) & non­
infested (Duncan's Multiple Range Test, P =
0.05).
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Fig. 24. Percentage of marked, transplanted seedlings infested with M. kinseyiat the Eldorado
(solid points) and Stanislaus (open points) outplantings on a given sample date in 1991 (A) versus
cumulative percentages infested based on either the number of seedlings that survived the season
(B) or were marked at the beginning of the season (C). Sample sizes refer to Eldorado and
Stanislaus, respectively.
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Fig. 25. Relationship between seasonal increase in mean height & stem diameter and infestation
status of transplanted seedlings during 1991 at the Eldorado (A, B) and Stanislaus (C, D)
outplantings. Results for one-way analysis of variance: (A) F = 13.5, P = 0.004 for initial measure­
ments, F =9.58, P =0.003 for final measurements, and F =2.12, P =0.15 for seasonal growth (d.f.
= 1, 101); (B) F = 16.42, P = 0.0001 for initial measurements, F = 8.31, P = 0.005 for final
measurements, and F =2-.25, P =0.14 for seasonal growth (d.f. =1, 101); (C) F =0.73, P =0.39 for
initial measurements, F =0.4, P =0.53 for final measurements, and F =2.88, P =0.09 for seasonal
growth (d.f. = 1, 118); (D) F =4.16, P =0.04 for initial measurements, F =4.11, P =0.04 for final
measurements, and F =0.442, P =0.51 for seasonal growth (d.f. =1, 118).
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Fig. 26. Mean number of M. kinseyi eaten per larva of two species of lacewing, C. rufilabris (A)
and C. camea (B), during their development in the laboratory.
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Fig. 27. Plot map for the management demonstration at the Placerville Nursery.



54 Ehlerand Kimey: Erolog;j and Management ofMindarus kinseyi ...

30

25
CONTROL

20
~
~

15~
r.n
~ 10
25
~ 5t;;l

~
Z 0
~ 11 12 13 14 15 16 17 18
0
~ 30
~
~ MANAGEMENT

~
25

~
20

15

U

A

19 AVG.

B

10

5

o .%'.'1'

49 50 51 52 53 54 55 56 57 58 59 AVG.

BED NUMBER
Fig. 28. Cumulative percentage of first-year seedlings infested by M. kinseyi in the control (A) and
management (B) plots as of October 2, 1991. (Sample size = 432 seedlings per full bed; total of
3888 for A, 4248 for B).



HILGARDIA • Vol. 62 • No.1' &ptnnkr 1995 55

•
"

,.
•
I'

.. "

..

.
\.

•
I P

.
\.

•I P

.
\.

MANAGEMENT

50 51 n UI J.4

..

•I'

to

"

II

..

..

"to

CONTROL

ro

II

"

.. IGraml

..

..

..

BED NUMBERS

Fig. 29. Approximate spatial distribution of infested patches of first-year seedlings in the manage­
ment demonstration as of October II , 1991. Blackened area in management plot was not planted
to white fir. (P = number of plants infested in management plot ; single, infested plants not
detected in control plot.)
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Fig. 30 . Approx ima te spa tia l d istr ibut ion of new infestations of M. kinseyi among first-year
seedlings in th e management demonstration du ring the ap hid fligh t period in 1991 for the
co ntrol (normal) an d ma nagement (reflective) plots.
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Fig. 31. Relat ive fre que ncy of reinfestation by M. kinseyi in patches of first-year seedlings pre­
viously treated with prefed larvae of C. rufi labris (n = 36) in the management plot during 1991.
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Fig. 32. Relat ive freque ncy of re infesta tion by M. kinseyi in patch es of first-year seedlings pre ­
viously treated with SafenE> insect icidal soa p (n = 34) in the management plo t during 1991.
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Fig. 33. Relative frequency of reinfestation by M. kinseyi in patches of first-year seed lings pre­
viously treated with Safe~ insecticidal soap plu s prefed larvae of C rufilabris (n = 16) in the
management plot during 1991.
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Fig. 34. Approximate spatial distribution of aphid-damaged second-year seedlings in the control
and management plots on August 26. 1992. Shaded area in management plot was not planted to
white fir.
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Fig. 35. Per centage of second-year seedlings that showed evidence of aphid infestation (from
both seasons) in the control (A) and management (B) plots on September 9, 1992. (Sample size
= 720 seedlings per full bed; total of 6480 in A, 7080 in B.)
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Fig. 36. Approximate spatial distribution of infested patches of first-year seedlings in the white-fir
planting during 1992 in relation to normal vs. reflective lath shading. Heavily shaded portions of
the latter were not planted to white fir.
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Fig. 37. Relative frequency of reinfestation by M. kinseyi in patches of first-year seedlings pre­
viously treated with prefed larvae of C. rufilabris (n =69) during 1992.
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Fig. 38. Relative frequency of reinfestation by M. kinseyi in patches of first-year seedlings pre­
viously treated with Safer® insecticidal soap (n =205) during 1992.
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Fig. 39. Mean (SEM) number of seedlings infested by M. kinseyi in control and lacewing release
plots. Arrow indicates date of the release of prefed larvae of C. cornea. Results for paired "t" test
with d.f. = 18: 7/7, t = 1.31, P = 0.21; 7/14, t = 5.51, P = 0.0001; 7/21, t = 5.28, P = 0.0001; 7/28,
t = 2.94, P = 0.009.





Continued from inside front cover

seedlings at harvest were not significantly reduced by aphid infestation.
However, for marked seedlings infested early during the first season,
both final height and dry weight were significantly reduced. Thus, aphid
infestations can have a significant impact on growth of seedlings, but this
does not necessarily lead to an increase in cull-rate at harvest. However,
aphid caused mortality of first-year seedlings must also be considered.
Additional seedlings were monitored at outplantings in the Eldorado and
Stanislaus National Forests during 1991 and 1992. Seedlings were in­
fested with aphids during the first year; however, seedling mortality was
independent of aphid infestation during the season.

A management program for M. kinseyi was developed and evaluated at
the nursery. The program was based on careful monitoring, particularly
during the aphid flight season, and spot treatment with compatible
suppressive measures. The use of reflective lath fencing (placed horizon­
tallyover first-year seedlings) was not effective in reducing alate coloniza­
tion. Larvae of the lacewings Chrysoperla cornea (Stephens) and C. rufi­
labris (Burmeister) were released in infested patches and provided good
aphid suppression in most cases. Safer@ insecticidal soap was also
successfully employed as a spot treatment. In a management demonstra­
tion, about 10% of the first-year seedlings in the control group (without
treatment) were infested by the end of the season compared to only
about 1% in the management plot; all infestations in the latter were
treated with either larvae of C. rufilabris, Safer@ soap, or both. During
the second season, all infested patches in the management plot were
treated with Safer@ soap; by the end of the season, about 20% of the
seedlings in the control showed aphid damage compared to approx­
imately 3% in the management plot. At harvest, the cull rate for both
plots was relatively high, but independent of aphid infestation. The
management program was evaluated again in 1992 with similar results.
The pest status of M. kinseyishould be evaluated on a case-by-case basis
and the management program implemented as needed. The primary
aphid-suppression tactics (soap sprays, lacewing larvae) that were effec­
tive in a nursery setting could also be employed against M. kinseyi at
Christmas-tree farms.
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