CHAPTER IV

RESULTS

1. The proximate analysis of B. superbg powder, major ingredients and feed

Ingredients “{{;‘{\\\

Protein (% i % r \\\ Moisture(%)  Fiber (%)
Fish meal 54.68¥0. B 440 147 @) .5.57+0.08  0.08+0.00
Soybean 42.63+0.1 > \\\ 8.81+0.05 5.83+0.28
Wheat gluten 6927060 * 2 4646 24 . 7.85+0.06  1.10+0.18
Wheat flour  14.270.2 ' 10,69+0.08  0.42+0.20
Whole wheat  17.8 140612 #10950:00 :t0.04 9.62+0.26
—— 583i(ﬂ7 0.93:0.02  885:0.00 1020:001 15.06£0.04

The major ingredient, 40 g soybean n

ﬂuﬂaﬂﬂwgﬂﬂwns

iet, the dietary protem and lipid
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meal in 100% diet, the dietary protein and lipid were 54.68+0.08 % and 8.44+0.14%,

respectively. The protein content of whole wheat was 17.81+0.12%, while that of BS was

lower (5.83+0.07%). The lipid content was higher in wheat bran (4.09+0.00%) but lower

in BS (0.93+0.02%).
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Table 4-2. Proximate analysis of giant freshwater prawn diet (means + S.E.)

Treatments Proximate

Protein (%)  Lipid (%) Ash (%)  Moisture(%)  Fiber (%)

41.00+0.31%  8.18+0.05" 12.50+0.95° 8.08+0.04° 2.80+047°

41.11+£0.27*  8.07+0.05° 2540.18%  7.67+0.04° 2.93+0.12°

a0 w >

41.70£0.18*  9.51 6.42+021° 3.41+0.24°

D 41.70£0.12° @Oio.oo" 3.80£0.14°

“><The different letters in the same coluzn’ onificant different of the mean (p <0.05)

AN
Nz \\\

The average protein cg 41.38%. The contents of

ash and fiber in 4 experim€nts ets wver® ave \ be 12.18% and 3.24%,
respectively. There was no sigaifi ﬁ’ﬁs& 'pro \\\ content in all treatments of the
experimental feed, which also obtaiirin the sam ilt in ash and fiber contents (p >

0.05). The lipid contents of feed C-a d higher than those of feed A

and B (p < 0.05). The .‘,‘— sontent wa : F;: (9.510.02%). The

8.0710.05%) @he moisture contents of

lowest level of lipid content' was trez

T um%w o) (gl i
T N4t

The effect of body weight and body length of M. rosenbergii fed with different
levels of B. superba during 20 weeks of the experimental period are illustrated in Table

4-3 and Table 4-4, respectively. The final body weight and body length of male and
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female M. rosenbergii fed with different levels of B. superba at the carry out period are

shown in Table 4-5 and Table 4-6, respectively.

Table 4-3. Body weight (g) of M. rosenbergii fed different amounts of B. superba in 20

weeks (means + S.E.).

Time

(week) D
0 0.01£0.01°
4 0.34+0.00°
8 1.85+0.11°
12 4.82+029%
16 8.22+0.52°
0 1270082y 121010320 )B4° 10.96+0.39°

b : -
“>*The different letters in the same '

M. rosenbergii fed Giff

Weight at stocking. In the

fourth week, the body weigm of prawn ted with diets C and lﬂ'ere significantly greater

than that of conﬁoﬁ(ﬂﬁ ?%Tg ﬂﬁ‘w loTﬂ us the highest body

weight (0.34+0.22 g)jand in control group had the lowest body weight (0.27+0.17 g). In

I LA R A

weights of pr&vns fed with diet A (control) and diet B were significantly higher than that

of group C. The prawn in control group had the highest body weight (5.45+0.24 g) and

that fed with diet C had the lowest body weight (4.51+0.23 g). At the end of the

experiment, the body weight of prawn fed with diet A (control) and diet B were
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significantly greater than those of C and D group (p < 0.05). The prawn in control group
had the highest body weight (12.70+0.32 g) and that fed with diet C had the lowest body
weight (10.72+0.34 g). The diagram of body weights of M. rosenbergii during 20 weeks

of the experimental period is presented in Figure 4-1.

C
E
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v
=

Tmme (week)

Figure 4-1. Effect of feed supplemented with B. superba on the body weight of M.

rosenbergii.



39

Table 4-4. Body length (cm) of M. rosenbergii fed different amounts of B. superba in 20

weeks (means +S.E.).

Time Body length (cm)
(week) A B C D
0 0.97+£0.13*  0.97+0.13* 0.97+0.13*  0.97+0.13*
4 2.70+0.05°
8 4.42+0.08"
12 5.70+0.09*°
16 6.54+0.11°
20 7.74+0.08*
*The different letters in \ificant different of the mean (p < 0.05)
\
In the beginning, M. rosénbgigii-fed wi lated diets exhibited the same
body length. In the fourth week, th yns fed ‘ith diets C and diet D

were significantly highe h; m-that-of Contro: -pr g “',.' . prawn fed with diet C

had the highest body lengt.74 0.0 ‘and that in ‘ontro@oup had the lowest body
lengﬁ (2.53+0.05 cm). In the(vﬂihl week, the body len tl} had significant different (p <
0.05). The body I huﬂaasuﬂtmiimaj ﬁfjwere significantly
S TR T T T e
(6.07+0.09 cfh) and that fed with diet C had the lowest body length (5.68+0.08 cm). At
the end of the experiment, the body lengths of prawns fed with diet A (control) and diet B

were significantly higher than those of group C and D (p < 0.05). The prawn in control

group had the highest body length (8.09+0.07 ¢m) and that fed with diet C had the lowest
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body length (7.62+0.08 cm). The diagram of body lengths of M. rosenbergii during 20

weeks of the experimental period is shown in Figure 4-2.

OAOBOCED

Length (cm)

20

Figure 4-2. 2 ; . Supe on body length of M.

rosenbergii.

amounts of B. superba l,,i' \

The final body weights of male and female A. rosenbergii in group A and B were
significantly greater than those of group C and D (p < 0.05). There was significant
different of final body weight 6f male group (p < 0.05). The final male body weights of

prawns fed with diet A (control) and diet B were higher than those fed with diet C and
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diet D. The highest final male body weight was control group (12.59+0.49 g), while the
lowest final male body weight was group C (10.13+0.51 g). There was no significant
different of final body weight of female group (p > 0.05). The highest final female body
weight was control group (12.86+0.37 g), while the lowest final female body weight was

group C (11.31+0.45 g). The diagram of body weights of male and female prawns during

Bogy weight (g)
o
1

e 5. 51 B BRSPS TR 1R S i of e

and female M. rosenz!zrgii. ¢
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Figure 4-4. The frequency histograms of final body weights of male and female M.
rosenbergii in 4 groups. (a) group A or control (b) group B or 0.05% BS (c) group C or

5% BS (d) group D or 5% BS
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Table 4-6. Final body length (cm) of male and female M. rosenbergii fed different

amounts of B. superba at the end of the experiment (means + S.E.).

Sex Body length (cm)
A B C D
Male 796+0.10¢  7.87+0. 10"c 741+£0.11°  7.39+0.13%®

Female 8.28+0.08¢ R2+0.09™  7.92+0.11°¢

*>“The different letters stand fo ""‘* ! iffeie aemean (p < 0.05)
The final body leng ; alC.and female M. rosenbergii of group C and D were

significantly lower than that of ¢ 1/ Oup l € body lengths of female

prawns in group A, C and D was sig; y ~ se of male prawns in the
same group. There was 51gmﬁ ant i ffeie n : An\ . gth of male group, those of
J‘Iaau £ \
group C and D were significangly differgnt with that o control group (p < 0.05). The
‘*‘P""J"" \

highest final male body length W, g; ~A O p (7.96+0.10 cm), while the

lowest final male body lengthwg_s_.f_ %’W : 0.11 cm). There was significant
different of final body 4 V‘. i—of femalc Sroupthe .1-_..--‘?3 B, C and D were
significantly different with tﬂ 0 eﬁighest final female body

length was group A or controlgr (8.28+0. 08 c¢m), while the lowest final female body

ength was group cﬁv u&%ﬂ&mﬁw &) A ) @ mate and remate

prawns, the highest body len ﬁh of prawn Was the femalefi contr ﬁtﬁ 8+0.08 cm)
et

and the 1ow%;!buf]m§ mmeum:] 1 w

The diagram of body length of male and female prawns during 20 weeks of the

0.11 cm).

experimental period is shown in Figure 4-5. The frequency histograms of final body

lengths of male and female prawns in 4 groups were illustrated in Figure 4-6. In all
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treated groups, the frequency of small sizes of males was greater than females. The size is
ranged from 4.5 to 7.9 cm of group A. In group B, the size ranges from 5.0 to 5.9 ¢cm and
6.5 to 7.9 cm. The greater frequency of male of group C was demonstrated in size ranges
from 4.5t0 5.9 cm, 6.5t0 6.9 cm and 7.5 to 7.9 cm. The size ranges from 4.5-7.4 ¢cm of

male in group D had the higher frequency than female.

Length (cm)
-
W

Figure 4-5. Effect of fe 1 '5 bogy length of male

~d
1 i
I ]
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and female M. rosenberg. Y
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Figure 4-6. The frequency histograms of final body lengths of male and female M.

fpnvmn
G’

rosenbergii in 4 groups. (a) group A or control (b) group B or 0.05% BS (c) group C or

5% BS (d) group D or 5% BS
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3. Size determination of the first abdominal segment

The size of the first abdominal segment of M. rosenbergii fed different amounts
of B. superba is shown in Table 4-7.
Table 4-7. The size of the first abdominal segment (mm) of M. rosenbergii fed different

amounts of B. superba (means + S.E.).

Sex ize of the first abdls ihal segment (mm)

D

13.39+0.

Male $022°  1276+0.21%

Female  14.24+0} 13.41£024°¢

“%CThe different letters s he \\ (p<0.05)

In groups all groups, ‘. of the abdomen of female M.
rosenbergii were significantlyfhig ¥ an 1h \ roup (p < 0.05). There was
' 1eres |
significant different of size of tt abdomen of male group, those of
groups C and D were significan ontrol group (p < 0.05). The
highest final male size y —the—first—seg ‘-J was control group

(13.394£0.19 mm), while t@]owest ale 0 c first se@ent of the abdomen was
group C (12.43+0.2 le different of size of
the first segment o@"ﬁﬂ?ﬂﬁ ﬁﬁéﬁﬂﬁﬁ lf cantly different
with that (ﬂ Wﬁ(ﬂ Qﬂ(ﬁ m lﬁﬂa‘a&jﬁ tElI'e](a E]nent of the
abdomen wa§| group A or control group (14.24+0.16 mm), while the lowest female size of
the first segment of the abdomen was group C (13.17+0.20 mm). To compare with all

groups of male and female prawns, the highest size of the first segment of the abdomen

of prawn was the female in control group (14.24+0.16 mm) and the lowest size of the first
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segment of the abdomen of prawn was the male group fed with diet C (12.43+0.22 mm).
The diagram of the size of the first segment of the abdomen of male and female prawns

during 20 weeks of the experimental period is shown in Figure 4-7.

0O Male O Female
—~ ]5 .
‘g’ 14.5
E o
5 14
=2 135 - s
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g 13 A d
& s
E 125 L 7
s 11.5 - =t
& n Lotz
. 1 . ﬁ |
Figure 4-7. Effect of feed supple - % a on the size of the first
s
abdominal segment of male and fe 7

4. The claw length

The response of pro%pdus carpus, merus and ichium, and total claw of M.

rosenbersil fed dxfﬂ wf}r‘ﬂ %% 'jnwag']ﬂ@.s
AR Mﬂ‘im URIAINYIRY
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Table 4-8. Propodus, carpus, merus and ichium, and total claw length (mm) of male and

female M. rosenbergii fed different amounts of B. superba (means + S E.).

Source Length (mm)

A B C D
Propodus
Male 2.70+0.07°¢ 2.35£0.08™  2.27+0.08°
Female 2.53+0.06™ 2.34+0.06 ™
Carpus "
Male 1.41£0.05°
Female 1.5140.04*

Merus and Ichium

Male \o ke 2172012

Female 92+0.08*  2.06+0.08 ™
Total claw _ i
Male 7.33+0, 940219 %6.03:026" 585022
Female 6.35+0.17 66+0.19°  5.91+0.19%
“>“The different letters in each segment of th leg stand for the significant different of the
mean (p < 0.05) . - "

The propodus le _wr——r ‘-'. had no significant -

different with those of ferme in the same group (p > 0.05). There was significant

different of propod-ﬁﬂ:ﬁrﬁe wyﬂ %%"Gwcﬂ ﬂtﬂxﬁi gnificantly lower

than that of the contrmgroup (p <0.05). T? highest male propodus length was presented
o e o) ARG TR W AIHES b
presented in group D (2.27+0.08 mm). In female, there was significant different of final
propodus length of prawns in group C and control group (p < 0.05). The highest female
propodus length was presented in group B (2.59+0.04 mm), while the lowest female

propodus length was presented in group C (2.25+0.07 mm). To compare with all groups
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of male and female prawns, the highest propodus length of prawn was belong to male in
group A (2.70+0.07 mm) and the lowest propodus length was belong to female in group
C (2.25+0.07 mm). The diagram of propodus of male and female prawns during 20

weeks of the experimental period is shown in Figure 4-8.

] 71 Female

Propodus length (mm)

= —_ o
©C W = W N W W

L L 1 1 |

D
Figure 4-8. Effect of feed supplement ; on propodus length of male and
' e .
female M. rosenbergii.
The carpus length of ad no significant different -

with those of female in the semdél group (p > 0.0.5). There was significant different of

capus teniof el BI I BRI SRS Ston ot ot v

A (p <0.05). The higﬂest male carpus length was belonging to group A (B76+0.06 mm),
while the loaqeﬂ;] ﬁlﬁnjem uw;\lg nﬂnﬁ(ﬂ mm). In
female, there was significant different of carpus length in group A, B and C (p < 0.05).
The highest female carpus length was belonging to group B (1.69+0.23 mm), while the
lowest female carpus length was belong to group C (1.48+0.05 mm). To compare with all

groups of male and female prawns, the highest carpus length was presented in male of
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group A (1.76+0.06 mm) and the lowest carpus length of prawn was presented in male in
group D (1.41+0.05 mm). The diagram of carpus of male and female prawns during 20

weeks of the experimental period is shown in Figure 4-9.

0O Male @ Female

o

Carpus length (mm)
=t

Figure 4-9. Effect of feed supple ‘;A;;‘;ui B Supcrba on carpus length of male and

’ 7 /4 ._,'n

"

female M. rosenbergii.

groups A, B, and C were

B, £
Y]

significantly greater than -v a I*-w here was significant

The merus and ichulmlength of male M. rosenberg

T
i
lower of merus and 1ch1um ea;gth of male in group C and D than group A and B (p <

0.05). The highest ﬁa% E’u@x%ﬁc%ﬁvw quﬂ %}Up A (2864011

mm), while the lowest final male merus @nd ichium lgngth was presented in group D

172012 W b bl Eldeddeb] il e B G e

(p>0.05). To compare with all groups of male and female prawns, the highest merus and
ichium length of prawn was belong to male in group A (2.86+0.11 mm)and the lowest

merus and ichium length of prawn was female in group C (1.92+0.08 mm). The diagram
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of merus and ichium of male and female prawns during 20 weeks of the experimental

period is shown in Figure 4-10.
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Figure 4-10. Effect of feed stupp ! it rus and ichium length of
_ =
male and female M. rosenbergii. f:
Sobeidie i
The total claw length of male AZ e oup A was significantly greater
A
than female in the same ant different in male
and female of groups B, C rent of total claw length of |

male in group C and D whlck, were signifi cantly lower than group A (p < 0.05). The

e i ot RN ART s wie e

lowest male total claw length was presented in group D (5,85+0.22 mm). lnufemale, there
was signiﬁ%tm;]nafﬂtnﬁmtuma :’lmﬂ :-La) e highest
female total claw length was presented in group B (6.53+0.12 mm), while the lowest final
female total claw length was presented in group C (5.66+0.19 mm). To compare with all
groups of male and female prawns, the highest total claw length was presented in male in

group A (7.33+0.23 mm) and the lowest total claw length was presented in female in
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group C (5.66+0.19 mm). The diagram of total claw length of male and female prawns is

shown in Figure 4-11.

O Male O Female

Total claw length (mm)
S
!

Figure 4-11. Effect of feed p rgented with, b aen otal claw length of male

and female M. rosenbergii.

5. The growth raté. -
Ny )
The growth rate of M ro ording to weight and length |

l'll A¥ |

basis. The growth rates of M. ?senbergn fed w1th different amounts of B. superba in are

st o B Tt mq@w 211N
ammnimummmaa
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Table 4-9. Growth rate (base on weight) of M. rosenbergii fed different amounts of B.

superba (means + S.E.).

Time Growth rate (base on weight) (g day™)
(week) A B & D
4 0.01+0.00 0.01+0.00 0.01+0.00

8 0.06+0.01 .05+0.01 0.06+0.01
12 0.13£0.01 " 0.110.03

16 0.12+0.03

20 0.15+0.02
The growth rate (weigh ./ of n group B, C and D was similar

to that in the group A (p > Q05 all groups (weight basis) was
increased in parallel with time of'the’experiment h rates (weight basis) in all
groups were in the period f : fff_. ™ 0.14+0.03, 0.12+0.01 and
0.15+0.02 g/day, ; .‘:ﬁ basis) during 20

AULINENINeINg
RINNIUUNININY
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Figure 4-12. Effect of fee (weight basis) of M.

rosenbergii.
Table 4-10. Growth rate ( ed different amounts of B.

superba (means + S.E.).

Time A length) (mm day™)
(week) N VA D
L7 Y )
4 0.56+0:03" 5360 0.62+0.06
] U
8 0.71+0. 03 0.67+0. 03 0.60+0.05 0.63+0.04
© AU INERTNEART con
27:1:0 04 0.27+0.06 ﬂ 29+0.04 g0.30+0.02

0 Q mmnimummma&mm

The growth rate (length basis) of M. rosenbergii in groups B, C and D was similar

to group A (p > 0.05). The growth rates (length basis) in all groups were in the period of
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the last 4 weeks (0.50+0.02, 0.50+0.06, 0.41+0.04 and 0.51+0.02 mm/day, respectively).

The diagram of growth rate (length basis) is shown in Figure 4-13.

OAOBOC ED
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Figure 4-13. Effect of feed sipplémg 1 Bisuperba on growth (length basis) of M.
rosenbergii. I
6. The sex ratio y
17 Y] |
The effect of B. siupei 7é % ‘ed different amounts of B.

)

superba was determined in able 4-11.

Table 4-11. The pﬂnﬂeﬂ @%(ﬁ%ﬁ ﬁw Hﬂrﬂt’% different amounts

of B. superba (means S E.)

—ﬁWﬂﬁfﬁéﬂdﬂ NMINYIRY

% males 56.28+3.67*" 51.37+430" 50.51:0.88° 48.79+4.78 "

% female 43.72+3.67*"  48.63+430"  49.49+0.88" 51.21+4.78"

*The significant different between the number of male and female prawns (p < 0.05).
“PCThe different letters stand for the significant different of the mean (p < 0.05)
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The percentage of male and female was significant different in group A (y* =
5.965, p = 0.0015), the percentage of male (56.28+3.67) is larger than that of female
(43.72+3.67). In the other hand, the percentage of male in group B, C and D were not
significant different (p > 0.05). The diagram of sex ratio of prawns during 20 weeks of

the experimental period is shown in Figure 4-14.

70 -
60 ) . -
50 Fa AL oo
40 - .

30 -
20 -
10 -

Sex (%)

Figure 4-14. Effect of fe el tof M. rosenbergii.

7. The survival rate

The eff ﬁuya@ LI RIS i amoums

of B. superba was determmed in Table 4-12

QWWMﬂ‘i’G’NNWYW]EJ']ﬁEI
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Table 4-12. Total weight, average and survival rate of M. rosenbergii fed different

amounts of B. superba at the end of the experiment (means + S.E.).

Treatments

A B € D

Total weight (g)  647.67+7439°  660.73496.46° 512.5+4688° 53287+35.63°

Average weight (g)  12.70+5.13° ‘ 10.72+529*  10.96+6.10°

% survival 51.0+818 6 9Lél.8t5.49° 48.6+8.38"

The survival rate of perba in group B, C and D was

similar to group A (p > 0.05). 1s inall groups were 51.0+8.18,
54.6+9.97, 47.8+5.49 and 48 648 38° D -“‘;r{ .'The total weight in each treatment
had no significant different (p >0.05), while. th age weight of prawns in group A

and B were significantly higher tha grotip' € ar

Lo faF i

0.05). The diagram of survival

rate of prawns during 20 {;‘?— - expe :‘, in Figure 4-15.

60 - o v
UE NEN e e
.E ) " F
@ 30 - ¢ I e/
q e | | L
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Figure 4-15. Effect of feed supplemented with B. superba on percentage of survival of

D

M. rosenbergii.
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8. The amount of ovigerous female

The effect of B. superba on the amount of ovigerous female of M. rosenbergii fed
different amounts of B. superba. The average of ovigerous female at harvest was
determined in Table 4-13.
Table 4-13. The average of ovigerous female M. rosenbergii fed different amount of B.

superba.

A

2.8+0.66™

05 The different letters stand

/7/ ‘?‘;\\‘\q\\ ' 005)0.6ﬂ:0.24’

The average at harv¢ of \ ) ' gii fed different amounts

of B. superba was significan age of ovigerous female in

c Ay
group D (0.6+0.24) was significantly ! of control group (2.8+0.66) and
group B (3.68+1.12). Fhe i oup B was highest
(3.68+1.12), and decreasedito , oL 4 and D respectively.

The diagram of the averagem ovigerous females at harvest is shown in Figure 4-16.
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Figure 4-16. Effect of feed supplemented with B. superba on the number of ovigerous

female M. rosenbergii.
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9. The outstanding result of each treatment

The average weight, average length, average size of the first abdominal segment,
percentage of male percentage of survival and average of ovigerous female of the
outstanding cage in each treatment are shown in Table 4-14.

Table 4-14. The average weight, average length, average size of the first abdominal

segment, percentage of male, percen } ///: average of ovigerous female of

the outstanding cage in each r ergii fed different amounts of B.
J E———

superba. /

NS
///!%\\ﬁ\\\ . 2
,-f// ﬁ&\’\ bt vond o

Average weight (g) 564 &5 {' ‘ 13.05 87 2227
Average Length (cm) .54 803 737 9.89
Size of the first abdominal segment g 12915 1508 L 11. 1357 1212 172
% male Fo2 Lite s 6667 4792 5357 3158 6032

% survival 2;.14 ‘ 28 61 19 63

No. of ovigerous female

5

The greatest ave V AV ' age size of the first

abdominal segment of pra H were belonging to prawn of grﬂp D (22.27 g, 9.89 cm,
1

17.20 mm, respectiﬂuﬂi%%%%wﬂﬁﬁ g to the prawn in

the control group (6ﬂ6%) The highest pgreentage of survwal and averaﬁg of ovigerous

emate s R 90 BV FINHAE 2

10. Water quality
The water quality analysis of the experiment was described in Table 4-15. The

quality of water is in normal control and acceptable.
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Table 4-15. Water quality of the prawn experiment.

Parameters Range
Salinity (ppt) 2.7-34
Temperature (°C) 30.1-33.2
Alkalinity (mg 1™") 68-102

pH
Ammonia (mg 1)
Nitrite (mg I™")

Nitrate (mg 1)

11. Histological studies

The high magnification of ¢

(a-1, b-1, c-1, d-1). The previtel 2, illustrated in the enlarge view of

photomicrographs (Figure 4-17, cytoplasm was basophilic and

ﬂUCICUS was eaSﬂ seen. HIcHHar CoHs 3 (".u;nl:’ob.ﬂi:;:-:-:-vv;r--:u"' revitello enic cells
h— A =

are referred to as oocytes. -:i e 00

o",';] les or cysts by follicle
Il

cells. According to the histological characteristicg, the oocytes in the ovaries of prawns

were not different. ﬂnu EJ:Ql nﬂmscm ﬂm‘i in all follicles of

the ovaries.

QW’]NﬂiﬁUNWI’MEﬂ&H
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o, s

(d-1)

Figure 4-17. The oocytes in the ovaries of M. rosenbergii showing the developing
oocytes when treated with feed mixed (a) 0% BS (b) 0.05% BS (c) 0.5% BS (d) 5% BS
(1,4X and 2, 20X)



NS
Figure 4-18. The spermatozoa in the testes of male M. rosenbergii showing the

developing oocytes when treated with feed mixed (a) 0% BS (b) 0.05% BS (c) 0.5% BS
(d) 5% BS (1, 4X and 2, 40X)
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The testes of all groups exhibited similar results. Males from all testes showed
fully developed spermatogenesis to the latest stage, for example, containing mature
sperm with cup-shaped base. The mature spermatozoa were arranged in bundles, each of
which was presumably surrounded by primary spermatophore layer as shown in Figure

4-18(a-1, b-1, c-1, d-1). The enlarge view of mature sperm or spermatozoa from the

AUEINENINeINg
ARIANTAUNIINGIAE
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