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populations with a normal diapause-pattern showed a 
high susceptibility to organophosphorus compounds. 

Fig. 1 shows the difference in diapause-pattern 
between a susceptible and an organophosphorus
resistant population. At 20° C. a regime of short 
photoperiods evoked only a small percentage of 
diapause forms in the resistant population. At 15° C. 
resistant mites entered into diapause, but the per
centage of diapause forms was significantly lower 
with the resistant population than with the suscep
tible one. 
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Effect of Copper Deficiency in White 
Clover on Nitrogen Fixation 

IN view of a recent report by Hallsworth et al.l that 
copper stimulates nitrogen fixation by subterranean 
clover (Trifolium subterraneum), the following evi
dence from a field trial is presented as indicating a 
similar function of copper in nitrogen fixation by 
white clover (T. repens). 

White clover was dissected from mixed herbage 
samples taken on November 27, 1956, from a rates of 
copper trial conducted by one of us (F. H. v. d. E.) 
on a pasture recently established on raw peat on the 
Moanatuatua swamp. The samples were analysed 
for copper and total nitrogen contents. 

Many clover plants in the control plots showed 
characteristic copper deficiency symptoms----die-back 
with bleaching of the margins and rolling and collapse 
of the leaflets. The samples analysed wer4~ apparently 
healthy whole leaves (leaflets plus petioles). 

Table 1. YIELDS OF 1\IIXED HERBA.GE A.ND COPPER- A.ND NITROGEN• 
LEVELS IN WIDTE CLOVER 

Treatment 

Control 
5 lb. Bluestone 

10 lb. Bluestone 
20 lb. Bluestone 
40 lb. Bluestone 
80 lb. Bluestone 
Significant 5% 

differences 1 % 

Dry matter yield Copper 
(lb. per acre) (p.p.m. In dry 
(Spring 1956) matter) 

2,090 2·6 
3,330 3·6 
3,410 4·0 
3,540 6·6 
3,520 7·2 
3,520 8·2 

350 0·78 
470 1·05 

Nitrogen 
(percentage In 

dry matter) 
4·25 
4·88 
4·94 
5·05 
5·00 
5·03 
0·16 
0·21 

The copper treatments resulted not only in increased 
growth of white clover and elimination of deficiency 
symptoms, but also in significantly higher concentra
tions of total nitrogen. Incubation tests of the peat 
soil with copper additions failed to demonstrate any 
increase in mineral nitrogen-levels. The clover 
nitrogen-levels in the controls were relatively low for 
succulent spring growth under local conditions, but 
normal in the copper-treated plants. The presence of 
copper deficiency symptoms together with low nitro
gen- and very low copper-levels suggests that the 
increases in nitrogen concentrations in the clovers 
were due to a specific effect of copper on nitrogen 
fixation by white clover. 
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Limitations of the Periodic Acid-Schiff 
Technique for the Demonstration of 

Stages of Eimeria in Tissues 
IN a recent communication, Jennings1 suggested 

that the periodic acid-Schiff technique is useful for 
the demonstration of all stages in the life-cycles of 
four species of coccidia occurring in the intestine of 
the fowl. These species were Eimeria acervulina, 
E. maxima, E. necatrix and E. tenella. 

The periodic acid-Schiff technique was first 
applied to Eimeria by Lillie2, who obtained positive 
reactions in the cytoplasm of oocysts of E. stiedae 
from the rabbit. More recently, this technique was 
used by Cheissin3 on E. magna, E. media and E. 
intestinalis from the rabbit, Pattillo and Becker4 on 
E. acervulina and E. brunetti from fowls, Gill and 
Ray5 and Tsumoda and Itikawa• on E. tenella from 
fowls. These authors all failed to obtain positive 
reactions by the periodic acid-Schiff technique with 
some stages of these life-cycles. Cheissin found that 
isolated microgametes were negative and that micro
gametocytes gave only an insignificant reaction. 
Pattillo and Beeker obtained no positive reactions 
using the Hotchkiss7 periodic acid-Schiff technique 
with the microgametocytes and schizonts of both 
E. acervulina and E. brunetti, although the merozoites 
of E. acervulina gave a weak reaction. Developing 
macrogametocytes were often negative. 

Fig. 1. Section of small intestine infected with E. maxima and 
fixed in formol saline; stained by Hotchkiss periodic acid-Schiff 
technique and counter-stained with hremalum. Note the intense 
staining of the 'plastic granules' (G) in the macrogametes and 
oocyst wall (0). The microgametocytes and microgametes (M) 
have stained with the hremalum but not with the periodic acid-

Schiff reagent. ( x 526) 

Fig. 2. Section of small intestine infected with E. maxima and 
fixed with Bouin's fluid; stained by Hotchkiss periodic acid
Schiff technique and counter-stained with hremalum. Note the 
lack of preservation of the plastic granules In the macrogametes 
(G); the microgametocytes and microgametes (M) have stained 
with the hremalum, but not with the periodic acid-Schiffreagent. 
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