
































Table 1. Minimum and maximum temperatures and the total rainfall per month for three

consecutive years for the Roodeplaat Research Farm, Zeekoegat.

1993 1994 1995

Max. Min. Tot. Max. Min.  Tot. Max. Min. Tot.

temp. temp. rain temp. temp. rain temp. temp. rain
Jan. 326 154 185 28.9 16.3 131 333 16 85
Feb. 299 142 92 283 14.2 101 33 14.7 114
Mar. 28.7 127 51 29.6 12.8 71 31.1 14.5 116
Apr. 264 94 18 217 6.7 31 25.5 10 65
May. 26 4.4 7 26.2 0.9 0 22.6 4.4 13
Jun. 215 -1 1 20.8 -1.9 0 22.4 -0.6 0
Jul. 239 1.7 0 20.9 -2.4 0 23.1 -0.6 0
Aug. 241 2.7 0 258 09 0 25.5 2.8 2
Sept. 313 64 21 30.3 5.1 18 317 4.4 6
Oct. 298 139 111 29.2 8.6 33 32 1.3 62
Nov. 30 127 123 31.1 13.5 72 33.1 13.9 129
Dec. 30.1 165 113 31.8 14.2 135 283 13.7 174

Table 2. Correlation coefficients of average
monthly temperature and total monthly rainfall
with logarithms of mean potato tuber moth
numbers. The total rainfall for each year is also

given for comparisons. n = 12

1993 1994 1995
Temp. 0.872%%%  0.895%** (. 770**
Rainfall 0.771*%  0.921%%*  (.580*
Rainfall (mm) 722 592 766

*P < 0.05; **P <0.01; **P <0.001
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clean pupae that could be counted and also helped in the disinfecting process. Broodryk
(1971) made a third discovery. He found that moths postponed egg-laying when exposed to
bright light. This discovery helped the researcher to obtain eggs of specific ages. Age-
related experimentation with eggs were now simplified. Other miner changes in the
techniques of the rearing program are mentioned in the literature, including this study. One
important technique that has not been used by many researchers is artificial diets. The
reason may be that the preparation procedures are extremely complicated and the diet of
growing larvae has to be replenish at least twice during its development (Singh & Charles
1977). This, plus the fact that survival rates were lower than when they were reared on
tubers (Griffith et al. 1979), made the use of artificial diets not worth the effort. However,
such diets may prove to be valuable when controlled bicassays arc performed where
precise concentrations of chemicals have to be incorporated into the diet of larvae

(Musmeci et al. 1999).

Quality control is an important aspect of any rearing program and is discussed in detail
by Boller (1972) and Chambers (1977). Conlong (1991) compiled a list of quality control
problems faced by South African insect rearers. Irrespective of the reason for which an
insect populaticn is reared for, it must be kept in mind that reared insects are kept under
abnormal conditions. Bartlett (1985) lists 19 critical factors that is different between a wild
and reared population. When rearing insects for augmentative releases in the wild, it is
important to realize that the rearing process itself may alter the behaviour of individuals.
These include sexual isolation from the wild strain, dispersal problems, search
incapability, mating behaviour, and oviposition problems (Boller 1972). Chambers (1977)
discusses other processes that contribute to genetic decay of an insectary population. These
include the “founder” effect, inbreeding, genetic drift and selection. It is therefore
important to study and investigate all these factors before an insectary colony is started or

when insect releases are planned.
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A separate treatment, without infesting the tubers, was included to study the effect of
aluminium phosphide on the sprouting ability of the tubers. These tubers were kept for a

further two months to monitor the possible emergence of dormant sprouts.

RESULTS

Efficacy

No larvae inside tubers survived the aluminium phosphide treatment (Tables 1 and 2).
Both the fresh table potato tubers and older seed tubers in the controls produced healthy
fourth instar larvae after nine days. The age of the larvae inside the tubers did not
influence the efficiency of aluminium phosphide (always 100% control). No first, neither
fourth instar larvae survived the treatment (Table 3) while all larvae in the controls showed
a 100% survival rate. No pupae survived the treatment (Table 3) while all pupae in the
controls stayed alive, developing to adult moths. No eggs survived the aluminium
phosphide treatment (Table 4) while nearly all eggs of the four different ages in the
controls survived. No moths survived the treatment (Table 3) while all moths in the

controls showed a 100% survival rate.

Phytotoxicity

The seed potatoes (sprouted) showed severe phytotoxicity, killing off all "eyes" that has
already sprouted. However, the "eyes" that have not sprouted at the time of the treatments,
sprouted normally and were not affected. The table potatoes sprouted normally during the

two-month period following these tests.

DISCUSSION

All stages of the potato tuber moth may be found in a potato store, Eggs may be laid on
tubers or any place nearby while the first instar larvae that hatch from the eggs may find
their way to tubers. Once inside the tuber, the larvae are relatively safe until the fourth
instar larva have to exit the tuber again for pupation purposes. The fourth instar larva
pupates inside a strong silken cocoon it makes by impregnating sand or any debris it can
find into the silken lining. This cocoon acts as a safe hiding place from natural enemies,

but may also protect it from substances like insecticides. Moths hide during the day but fly
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