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CHAPTER I 

INTRODUCTION 

In an unpublished paper, Wilson of the University of 

Wichita, describes the paired, two lobed testes (occasion

ally three lobed) of Chryaochus auratus, Fab. The problem 

presented here arose while material was being prepared to 

determine whether or not these lobes are of equal function. 

Observation of a section of the ·testis, fig. 1, shows 

practically the same number of mitotic figures and mature 

sperms in each lobe, thus showing that each lobe ·shares in 

the production of .. mature spermatozoa. Thi-s ·pa;per gives 

only the chromosomal activity during spermatogenesis, no 

attempt having been made to determine the history of a 

particular chromosome, to find unusual division stages, 

nor to show activity of cytoplasm or cytoplasmic inclusions, 

It was found that each lobe of the testis is divided bt 

.septa into many lobulee which contain the convoluted semini 0 

ferous tubules. These lobules seem to be wider at the 

lateral edge and to narrow· near · the medial margin. In 

general, in the testis of Chrysochus auratus, the spermato

gonial cells are arranged in syncytia· ( cysts containing 

cells without definite cell walls} along the anterior and 

medial margins of each lobe of the testis. The more mature 

spermatocytes occur along the lateral margi-n, while the 

spermatide and fully developed spermatozoa ·are found mainly 

in the center of the lobe near the opening of the vas 

efferens, fig. 2. -1-



CHAPTER II 

METHODS AND MATERIALS 

The testes were dissect·ed out of specimens freshly 

killed by chloroform and immediately fixed. Three different 

fixing solutions were used with varying degrees of success. 

These- solution-a a.re: 
• I 

1. Fl emmin·g' s { Stro·ng) 

Chromic acid, 1% aqueous solution--------15 parts 

Osmic acid, 2% aqueous solution---------- 4 parts 

Glacial acetic acid---------------------- 1 part 

2. Bouin's 

Picric acid, saturated aqueous solution--75 parts 

Formalin, c. P.--------------------------25 parts 

Glacial acetic acid---------------------- 5 parts 

3. :S-15 (:Modit'ied Bouin's) 

-To each 105 parts ot: the original :Bouin are added . 

2 parts of . urea.. and··1.5 parts of a 1% aqueous solu

tion of ·chromic acid. 

The material f-ixed in B-15 seemed to give much sharper

cytological detail as there was less clumping of chromosomes. 

All methods of fixing were followed by iro·n-hematoxylin 

stain. The t11ong 11 method of staining (Guyer) gave the 

clearest results. This method requires a mordant time of 

2-4 hours in i'ron alum (2.5 grams in· 100 cc. distilled 

water) followed, after rinsing in water for 5 minutes, by 

12-24 hours ' in hematoxylin (0.5 grams in 100 cc. distil.led 

-2- . 
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water). A destaining time in the iron-alum of 25-30 minutes 

gave very clear outlines to the chromosomes. This destain• 

ing is followed by 15-20 minutes rinsing in running water 

before dehydrating by a series of alcohols and xylol and 

mounting in Canada balsam. 

Smear preparations were also made to determine stages 

in the metamorphosing of the spermatids. Fixing in B-15 

followed by staining methods given before were used. A de

staining time of approximately 40 minutes was necessary to 

show structure in spermatids and spermatozoa. 

Very little trouble was encountered in getting good 

preparations but it became necessary to use :Mcclung' s modifi • 

cation of a condensing apparatus in order to make accurate 

microscopical observations. This modification places a 1.9 

mn. objective on the condenser which allows for an immersion 

oil film between the condenser and the bottom of the slide·. 

A 12.5X ocular and a 1.8 mn. flourite objective were also 

used but even with this magnification drawings were enlarged 

5000 diameters in order to show the chromosomes clearly. 

Some measurements taken of the cells will give an idea 

of the minute size. A resting spermatogonium measured 

8.5?10 mu in diameter; spermatocytes of the first order, 

11.9994 mu; spermatocytes of the second order were approxi

mately 5.1426 mu in diameter; spermatids averaged 3.4284 mu, 

while a mature spermatozoan head measured 18.8562 mu in 

length, and was too small to measure in width. 



CHAPTER III 

REVIEW OF NORMAL SPERllATOGENESIS Ill COLEOPTERA 

In the maturation of a epermatozoan there a.re five 

stages; spermatogonia, spermatocytes of the first order, 

epermatocytee of the second order, spermatids, and mature· 

spermatozoa. Usually each ·of these ie divided into several 

intermediate stages. Not all of these intermediate steps 

are found in every- case but the same -general outli-ne will 

serve for all animals. 

The ·spermato-gonia, germ cells 1n the final stages of 

the growth period, are distinguished from somatie or body 

cells in having a greater amount of nucleoplasm in relation 

to the cytoplasm than somatic cells. The spermatogonia are 

of interest to us only in the :final resting stage ffom whic: l 

each becomes a spermatocyte of the first order upon the on

set of chromosomal activity. 

Spermatocytes of the first · order pass through nine 

stages; 1- prochromosome, 2- unraveling, 3- leptotene, 

4- synapsis (synizesis), 5- pachytene, 6- diplotene, 

7- diffuse, 8- second contraction, 9- diakinesis. 

The final division of the spermatocyte of the first 

order usually results in a reduction by one-half of the 

number of chromosomes. This haploid number is character

istic of the spermatocytes of the second order. An equa

tional division may· precede or follow the reduction division, 

but in whatever order they come, there is no resting stage 
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between th·e divbdone. 

The spermatids pass through several stag,·s tn their 

transformation into spermatozoa. Each stage results in a 

condensati·on of nuclear -material, an elongation of the 

cytoplasmic materia1, and a d~f'inite migration on the part 

. of the· ·· cy-toplasmi c cont·ent·s. 

ltatur.:e spermatozoa m-e the ·result of the· metamorphosis 

of the sp·eTmatids. They are ·charact,eriz-ed by a minimum -of 

cytoplasmic material and a great amount of condensed nucle

ar material. 



CHAPTER IV 

OBSERVATIONS ON - SPmll.~TOGENESIS· 

CFffiYSOCHUS _AURATUS, FAB. 

In the ·fin-al goni-al r -estin·g stages, ftg. 3, the 
. . 

chromatin material is scattered throughout· the cytoplasm 

in very faint1y -staining · masses. There · are usually- a few 

granules which· stain more dengely bu-t· as they ar-e not ~on

eistent in·· app·earance or form, no attention has be-en paid 

to them • 

.At· the end of .the gonial Testing· stage, the· activity 

of th-e chrl\Jmo0somea marks the beginning of the epermatoeyte

of the · ·first · order-. · The chromatin ·granules -· collect in long 

leptotene· ·threads, fig. 4, which precede the contra·cti-on- of· 

the threads in the synizesis stage·. A longitudinal split· 

in these threads accompanies the migration of the free ends 

toward the periphery of the cell. The loo~ed ends of the 

threads extend into the middle of the cell, fig. 5. 

'The condensed chromosomes whi ·ch are formed following 

the synizesis stage arrange themselves along the equatorial 

line, fig. 7. The pair of chromosomes, x, is apparently 

the pair of -sex chromo-some13 al though it was impossible, 

because of .. the small -size- of· the cells, to follow their 

activity i'n all stages. 

In -the- division of the spermatocytes of th-e f1rst 

order- into those ·of ·the second ord-er· the quadripartite 

chromosomes (formed by the split in the paired chromosomes) 
-6-
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are found in the tetrad shapes, fig. 7. These tetrads re

semble very closely the typi·cal coleopteran tetrads as 

described by Brauer ·('28). 

· A cross-section of the metaphase, fig. 6, shows the 

presence of 20 of the 22 chromosomes reported as the somatic 

number of the family Chrysomelidae by Goldsmith ('19). 

As the chromosomes reach a very late anaphase stage, 

fig. a, the telophase characteristics, such as the new cell 

plate have al.r·eady he·gun to appear. 

The spermatocyt-e-s of the second order are now possessed 

of one half of the somatic number of chromosomes. The equa

tional division ap~arently does not alway~- follow immediate

ly. Occasionally an extremely brief rest seems to follow 

the reduction division during which the chromosomal identity 

is almost entirely lost while the chromatin a~pears to 

migrate toward the periphery of the cell, fig. 9. This 

resting period is followed by a condensation of the chromatin 

into long double threads, fig. 10. In other cas·es the 

typical chromosomes are f ·ormed immediately and arrange 

themselves at the equator of the cell ready for the last 

spermatoeyte di~ision, fig. 11. 

In the early spermatid, fig. 12, and later, fig. 13, 

the nucleoplasm ·appears very concentrated as compared with 

the cytoplasm. The chromatin is found in irregular granular 

strands. 

The metamorphosing spermatids, figures 14, 15, 16, and 
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17, show the gradual elongation of the cell, the concentra• 

tion of the nucleoplasm, and the development of a very long 

axial filament. Tlie ·connection·· of· this axial filament with 

the anterior portion of the cell may be seen in figures - lo 

and 15. In a very late spermatid, fig. 17, the · spermatid 

closely re,sembles the mature spermatozoan although the 

cytoplasm is lees ·condensed and consequently · does not stain 
I 

as heavily as in· the o·lder form. As the cytoplasmic in-

clusions · have not been followed there will be no attempt to 

identify the structure~ shown. 

The head of the mature· s-permatozoan, fig. 18, stains so ' 

densely that n·o· structures are visibl·e. As the ·tail is ap

proximately five times the length of the head only a portion 

of it has been shown. 



CH.APTER V 

SUMMARY 

In the spermatogenesis of Chrysochus auratua, Fab. 

presented in this paper three points have been established: 

1. The number of chromosomes, 22, agrees with the number 

reported for the family Chrysomelidae. 

2. a- Three stages, leptotene, synizesis, and dia.kinesis 

were observed in the epermatocytes of the first 

order. 

b- Resting cells were observed preceding the division 

of the spermatocytes of the second order. 

c- :Metamorphosing sp·ermatids and mature spermatozoa 

were observed. 

3. The spermatogenesis is extremely rapid as all stages 

from spermatocytes of the first order to mature 

spermatozoa were found in recently emerged specimens. 

-9-
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PLATE I 

Fig. 1. Section through bi-lobed testes ·(x 60). 

Fig. 2. Section through lobe of testis showing 

relation of vas efferens to lobe (x 110). 



Fig. 2 



PLATE II (x 5000) 

Figul'e 3. Gonial resting stage. 

Figure 4. Leptoten threads of spermatocyte I. 

Figure 5. Synizesis in spermatocyte I • . 

Figure 6. Cross section of metaphase of spermatocyt~ 

I. 

Figure 7. Metaphase of spermatocyte I. 

Figure a. Late anaphase of spermatocyte I. 
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· PLATE III (x 5000) 

Figure 9 .• Resting stage spermatocyte II. 

Figure_ 10. Spermatocyte II showing double chromatin 

threads. 

Figure 11. Metaphase of spermatocyte II. 

Figure 12c Earl·y spermati.d. 

Figure 13. Later spermatid. 

Figure 14, 15, 16, and l?. Metamorphos_ing spermatids. 

Figure 18. Mature spermatozoan. 
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