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MACROBRACHIUM ROSENBERGI(DE MAN)
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The fresh water prawn, Macrobrachium rosenbergi(de Man) is a very common species in Indo-
pacific region, which inhaits both fresh and brackish water in low land area, most of rivers and
especially aboundant in the lower reaches which are influenced by sea water.

It is one of the largest and commercial species of genus Macrobrachium, which is commonly
larger than 18~21 ¢m in body length, from the basis of eye-stalked to the distal of telson.

As a part of the researches in order to investigate the possibilities on transplantation and prop-
agation of this species, this work dealt with the problems on the effects of chlorinities upon zoeal
larvae and post-larvae _____1). metamorphosis rate and optimum chlorinity for metamorphosis to
post-larve, 2). tolerance and comparative survival rate on various chlorinties, from fresh water
to sea water (19.38%, Cl), which reared for six days upon each stage of zoeal larvae, 3). acc-
omodation rate on chlonities which reared for twelve days after transmigration into variant
chlorinities of the range from 3,68%, Cl to 1.53%, Cl in the way of rearing of the range from
3.82%, Cl to011.03%, Cl upon each stage of zoea, 4). tolerance on both of fresh and sea water upon
zoeal larva and post-larva under the condition of 28°Cx1 in temprature and feeding on Artcaia
salina nauplii, 5). relationship between various chlorinities and growth of post-larvae under the
condition of 28°C in temperature and feeding on meat of clam.

Thus these investigations were performed in order to grope for a comfortable method on seed-
mass production.

Up to the present, the study on the effects of chlorinity upoa earlier zoeal larvae and post-larvae
of Macrobrachium species has been scarcely performed by workers with the exception of Lewis(1931)
and Ling (1932, 19537), even so their works were not so detailed.

021 the other hand, larvae of several species of this genus were reared at the water which
mixed sea water so as to carry out complcte metamorphosis to post-larva by workers in order
to investigate on earlier | arval and earlier post-larval development, such as Macrobrachinm
lamerrei (Rajyalakshmi, 1931), M. rosenbergi and M., nipponense (Uno and Kwon, 1939; Kwon
and Uno, 1939), M. acanthurus (Choudhury, 1970; Dobkin, 1971), M. carcines{Choudhury, 197J),
M. formosense (Shokita, 1970), M. offersii (Duggei et al., 1973), M. novachallandize (Greenwood et
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al., 1976), M. japonicum (Kwon, 1974) and M. ler (Shokita, personal communication), and there-
fore it is regarded that chlorinity is, generally, one of absolute factors to rear zoeal larvae of
brackish species of Macrobrachium gevnus. .

Synthetic results on this work is summarized as the follwings: 1) Zoeal larvae required
different chlorinities to grow according to each stage, and generally, it is regarded that optimum
range of living and growing is from 7.63%,Cl to 12.42%,Cl, and while differences of metamorphsis
rate, from first zoea to post-larva, is rarely found in this range, and however it occurs apparently
in both of situation at 4. 42%,Cl below and 16. 13%,Cl above and moreover, metamorphosis rate is dela-
yed somewhat in case of lower chlorinity as compared with high chlorinity in these situations.

2) Accomodation in each chlorinity on the range, from fresh water to sea water, is different
according to larval stages and while the best of it is, generally, on the range from 8. 28%,Cl to
12. 429,Cl and favorite chlorinity of zoea have a tendency to remove from high chlorinity to lower
chlorinity in order to.advance larval age throughout all zoeal stages, setting a conversional stage
for eighth zoea stage.

3) Optimum chlorinity of living and growth upon postlarvae is on the range of 4.25%,Cl below,
and in proportion as approach to fresh water, growth rate is increased.

4) Post-larvae are able to live better in fresh water in comparison with zoeal larvae, which are
only able to live within fifteen hours, and by contraries, post-larvae are merely able to live for
one day as compared with zoeal larvae, which are able to live for six days more in sea water
(19. 38%,Cl above).

5) Also, in case of transmigration into higher and lower chlorinities in the way of fearing in
the initial chlorinities(3.82%,Cl, 7.14%,Cl and 11.034,Cl), accomodation rate is as follow: acco-
modation capacity in ease of removing into higher chlorinities from lower chlorinities is increased
in proportion as earlier stages, setting a conversional stage for eighth zoea stage, and by contraries,
in case of advanced stages from eighth zoea it is incraesed in proportion as approach to post-larva
stage in the case of transmigration into lower chlorinity from highor chlorinity.

On the other hand, it is interesting that in case of reciprocal transmigration between two diff-
erent chlorinitics, each survival rate is different, and in this case, also, its accomodation in each
zoea stage has a tendency to vary according to larval stages as described above, setting a conver-
sional stage for eighth zoea stage.

6) It is likely that expension of radish pigments on body surface is directly proportional to chlo-
rinity during the period of zoea rearing, and therefore it seems like all body surfaces of zoea
larvae be radish coloured in case of higher chlorinity,

7) By the differences that each zoeal larvae, postlarvae, juvaniles and adult prawn are requi-
red different chlorinity for inhabiting in each, it is regarded that this species migrats from up
stream Lo near the estuary of the river which the prawns inhabits commonly in natural field for
spawning and growth migration,

8) It had better maintainning chlorinities according to zoeal stage for a comfortable method on
seed-mass production that earlier larva stages than eighth zoea are maintained on the range from
8%,Cl to 12%,Cl tc rear, and later larva stages than eighth zoea, by contraries, are gradually regula

ted-to lower chlorininity of the range from 7%,Cl to 44,C! according to advance for post-larva stage.
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Fig. 1. Rearing aquarium for zoeal larva to
measure metamorphosis rate.
I': Filtering apparatus, S: Sand box,
H: Heater, A:Aeration tube, P:Bolting
silk pouch, L: Water level.
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Fig. 2. Rearing apparatus to investigate a
tolerance on various chlorinities for
each stage of zoeal larva.

A: Glass tube for aeration, L: Water
level, H: Heater, W: Water container
to maintain fixed temperature,

13.05~14, 51%,Cl, 14. 75~15. 38%,Cl, 16.86~17. 72%,
Cl, 18. 54~19. 08%,Cl. 2 #ik(19. 38%,Ch = |43ty
A MBI 1 IFRke) “an) gt v 7] *(Fig. 2) 4o 4072
Ao) ARk BEAA 2H iR MTfAE £
Wb fechel 6NN (ifrEbE o AR PRt
ol b3k WiMERE S MAWESEIA e KTER KL
280 1, B 1,000 lux® Misrslm 4% 1753w
e S~d4iift/secm wjslA| aerationg  FEEEAI AT
Artemia salina nauplii 3 % yslolek. Shm RRERNEC
A AL G WsraE 7. 85~8.58%,Cl ¥ Kiff 28T
+12 Ml A — R BMEA R 51 Zoea, 4
Zoea, §16 Zoea, ifi8 Zoea, 510 Zoea T 3511 Zoea
AriE A8 BEA L fhs] K yah & S Y
9] fumd BMETA MR st gez 47
= ANl BTG Wt e s Alsls] 9l ste] B4y

Initial rearing 3.82—4.08
aguaria %4,Cl

N
Transmigration *§2 B C
cource

Removed region S4 B C
and each slage
of zoeal larva

S6 B C

S8 B C

Fig. 4.

It 5. 09%Cl LATF &l GRMlsoll EB{EA 2L 4/l ESER
ol 7ol A —Mf ML 5. 26~5.53%,Cloll 4 &)1
0 12050 BIEA L - BEKIREIT G . MR T
EHsk &R e (B, #1 Zoea e BI4AL 5.24
%Clal #HEl A —RE BMBAANE BEAZ)
=3 5k 13.05~14.51%,Cl LA 9] BB B
A7 gl & BRI 14, 08~14. 85%,Cle) A
ErhA ) 10§00 DEA R Fol Hitg JERIE)
 WREE BEAA TR =3 R 1% A R
A A TR MR ITR (DA S vhaba
S~ EKE RAeT @AY Rl W
2 ETEh) Fifs o) WA STRIBT 59 1
SIS A% dwshe] 2 WHE e ek »
(3) —sak WY Rl A fFr, BRIETE AiNAle ghd
< MRS i WA WMAA b BT
Toll Al o) WHEREE W fEshs] #lshed ki 28T &1, BH

Fig. 3. Rearing apparatus to investigate a
tolerance on chlorinities which are trans-
migraated into different chlorinities in
the way of rearing of zoeal larvae.

F: Filtering apparatus, L: Water level,
H:Heater, A:Aeration tube, S:Siphon,
FS: Sand box, P: Bolting silk pouch.

7.14—7.85 10.22—11. 05
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Transmigrant experiment into different chlorinities in the way of rearing on cach stage

lurvac from initial rcaring region to investigate a tolerance upon chlorinitics.

A8 G843, Gl By 7, 42—8, 28%,Cl, C:

10, 71—11, 53¢, ClL.

#8388 represent cach zoeal stage which removed into testing aquaria,
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Fig. 5. Rearing aquarium for post-larva to
measure growth.
F: Filtering apparatus, Fs: Sand box,
S: Shelter, L: Water level, H:Heater,
A: Aeration tube.

()%} F-—3t= Bolting silk¥e] WE ®H=l W
ke pEilE ETAZE Ak B Y P9 B
RS9 i BiER “2xol=ra 4 frksld 4
2001 Rd e MiTTAke WM E &Rt Biksidel
(4) A9 Juveniled) Wisrftel HI BEEL 2
HER MBS M Arsl 7] st 400 Zefiel A
AW (Fig. 5ol ki 28C £18& PlsEsha MAH &4 RA
26U & JRAK, 3. 61~4. 25%,Cl, 7.62~8.08%,Cl,
10. 82~11. 67%,Cl, 14,08~14.75%,Cl 2 16, 87~17. 13
%,Cliz |4y 3k B hel] post-larva@ ghfigs] =] —
3] MR LE 8mam (U] QLML el )M AR
Aoe) k& AVrHmetel 024 BEAA 12001

T M3 A FHEE BYEH] BTANAA WES
o BESE 400,601, 90H P 120718l 7Rkt fk
Ee JUsabalcl., @ el 2 AURHNe) B
Be GH —@A SR @RS BAS
10/ 6] o] BWiEme Bista s RRRHe %
S AN SRR 7, —EAMAE 15~
30g, A LfE 30~50g, = PSS 60g
Ae 4 BES T =3 AREEE 20AMMeR

00

90
:80- Survivals after 25days
1,70 from firsl zoea
;’_gso N . o~
Z ~o %
“2 50}

o} 4 7 \

30 ] Post-larva

e \
20 0~_o
101
/‘ i ‘ﬁ__ﬁ l

Fw 348 26 763 976 1127 1312 1613 18.04
Chlorinities (% CL.)

Fig. 6. Metamorphosis rate, up to post-larva
from first zoea stage, after 45 days
rearing from hatchout on various chlo-
rinities, under 28°C+1 in temperature
and fed on Artemia salina nauplii,
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Table 1. Survival rate of zoea larvae and metamorphosis rate of post-larvae on various
chlorinities, under 28°C +1 in temperature and feeding on Artemia salina nauplii,
of Macro brachium rosenberge (de Man) reared in the laboratory

Chlorinities (%, CD)

Item Fresh 3. 48 5. 26 7.63 9.76 11.27 13,12 16.13 18.04
water | 1 | | ] ! ! |
4, 42 4,45 8.23 10.52 11,94 14,08 16,88 18,92
Initial numbers of specimen 100 100 100 100 100 100 100 100 100
Survival rate of after 25 days 0 30 38 65 62 53 34 21 18
from first zoea (%)
Metamorphosis rate of post-
larvae after 45 days from 0 0 5 60 54 27 9 2 0
first zoea (%)
Survival rate of the remained
zoea larvae after 45 days 0 15 20 3 5 16 19 13 10
from first zoea (%)
6z 8z

Formation of zoea stages, all 7z 9z 9z 9z 8z
remained after 45 days exc~  death 8z 10z 10z 10z 10z 10z 10z 9z
epting of post-larvae 9z 11z 11z 11z 11z 11z 11z 10z

o2 7 ZoeafH:o] post-larvadiiis pest 4 Qe
KRS fEfE 5. 26%,Cl~16. 88%,Clol 1} = WIENE
e 7.63~10.524,Clal % e}, dts B4 fre] w2
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Table 2. Relationship between chlorinities, from 2.21%,Cl to sea water (19. 384, CI), and surv-
ival rate of elapsed 6 days rearing in each larval stage, under 28C +1 in temperature
and feeding on Artemia salina nauplii, of Macrobrachium rosenbergi(de Man)

Initial specimens in each chlorinities are 40 individuals,

Chlorinities (,Cl)

Larval stages 2217 4127 ;558 8,28 10,11 11.85 18.05 14.75 16.86 18.54
; Sea
1 Lol | I ( I t i ater
2.76 471 .5.98 8.64 10.56 12.42 14.51 1538 17.72 19.08 T
First zoca 139 309 559 939% 909% 889 889 859 B3% 789 659
Fourth zoea 20 35 70 93 98 90 88 83 78 78 63
Sixth zoea 18 38 80 98 95 88 85 80 73 75 60
Eightth zoea 20 65 90 95 93 85 83 78 70 70 60
Tenth zoea 35 75 90 85 83 78 78 70 68 65 58
Eleventh zoea 40 80 90 83 78 70 68 63 58 55 53
Postlarvae 100 100 100 100 100 100 100 95 93 58 0
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Table 3. Tolerance on fresh water of each stage of zoea larva and post-larva of Macrobra-
chium rosenbergi (de Man) without diet

+ : Living, —: Death. Checking specimens are put in 10 individuals in each 300m!
beaker
Elapsed hours
Stage
2 4 6 8 10 12
First zoea e +—_ ——— —— ——— ——
Fourth zoea - - Ao —— —— ———
Sixth zoea 444 44— - —_— — ———
Eigth zoea 44 +++ ++4+ A4 ++— +——
Post-larva +4- + -+t +++ ++-+ ++4+ ++
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98%Cl fElEPel ol A &4 151 hdel Bigt &R
g Hgzsh KRR 8 Zoeaf il Bitkstd &0
Fol A ARl B HNIAHIAX S ghdEel vE
W g HIRY Sir-e #2Rde ¢4 9
otk (Fig. 7-A, B),

(3 £ HhEE £4 2 BELR 382~
4.68%,Cl, 7.14~7.85%,Cle} 10.22~11.05%,Cloj) A
—EWig  feke BiEE EHE EETRRa 7}
27 k2 B E MR BEAA 12RHE K
g Foll 2 47EE T G At W REIT
Aol WS MY 4ty Table 4+ ¥ Fig 83
& &, B 3.82~4.88%,Cle) fiw el 4 452

[0

:‘"3“

n,

Zoca$iiE ghiesl $hadS BAR 10.71~11.53%,Cla
BEA T W) 4R 709, WSl 3.82~4.68
2oCloll 4 7. 42~8.28%,Cl2 Bife TRES) 4Rk e
602, W4y 1R 7. 14~7, 85%,Clo] A 10.71~11.53¢,Cls
SAE A9 EB/RE 529, W 10.22~11.05%,Cl
2 B 7.42~8 28¢,Cl2 FiEdlol e o= 409, 2
2 3 BMIE7. 14~7. 85%,Clol) 4] 3. 68~4. 34¢,Cl F
fFEAFL Bi8E {702 10HEAPY Yhidzol 4kt It
sled B HL 10, 22~11. 05%,Clol) 4] 3. 68~14, 34%,Cl 2
BEAA 1T 704 T SHEPE kol £
ekl whebA] o] MR o 4 e e M2
Zoeady & {EMMER W8 Xl B2 BUKE  BAEY
& 9 BOEE el 2 BEE Y KBTS B
FEAE el 3ty Bl % an =i Bt T H
srftel Hssl WS SnE gl ek Wikt

ols

Table 4. Relationship between elapsed days and survival rate (2) on each zoen stage’s larvae
under the situations which were transmigrated from initial chlorinities, 3.82~4.68%,
Cl, 7.14~7.85%,Cl and 10. 22~11. 05%,C], into removed ranges of chlorinities, 3. 68~4. 349,
Cl, 7.42~8.28%,Cl and 10.71~11 53%,Cl in the way of rearing, under 28C +1 in temper-
ature and feeding on Arlemia salina nauplii

Removed ranges of chlorinites upon each stage’s larvae

Elapsed days after

second zoeal stage

fourth zoeal stage

transmigration 7382 3.82 7.14 10.22 7.14 10.22 383 3.82 7.14 10.22 7.14 10.22
L 10.'71 7.'42 10.'71__7.'42 4.'34 3.|68 10'.71 7.'42 10.'71 7.'42 4.'34 3.'§_3__

2 days 979 929 97% 88Yy 20% 1% 659, 8894 959 9295 729 20%

4 days 51 80 88 85 62 12

5 days 9 80 8 61 0

6 days 48 64 84 76 56

8 days 80 72 6% 52 — 35 60 80 68 43

10 days 77 6L 56 44 — 20 55 70 63 40 —

12 days 70 60 52 40 — 25 53 67 56 38 —

Removed ranges of

chlorinites upon each stage's larvae

Elapsed days after

Sixth zoeal stage

Eight zoeal stage

transmigration 7.14 10. 22 7.14 10. 22 7.14 10. 22 7.14 0. 22
10. |71 7. I42 3. l68 3. |68 10. l71 7. l42 1!68 3. IQEE_
2 days 919  959% 859 289 999, 999 929 539
4 days 80 84 75 13 92 87 80 36
5 days 76 83 67 12
6 days 82 85 77 30
8 days 68 .75 52 80 84 72 20
10 days 60 71 45 70 80 64 10
12 days 55 62 40 — 64 72 56 8
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Fig. 8. Tolerance on the situation which transmigrated into different chlorinities in the way of
rearing of zoeal larvae, under 28°C+ 1 and fed on Artemiz saline nauplii.
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WAREA $-2 s @ Post-larvad) fiftel =2+ BIsit

7t HixHE SR BEdd ERGER YAt K
2 Hhae K 28Tx1elA 3HTVE 4RMIR2=
~@e) K E f75HA 322 (Table. 5) 54 Zoeadril]
£ T A BMRER BEAA RAKE wRE
¥ 2 HhES SWAURES BlgRskd M7T0E 8 Hl=
2ar, s Sla& & 5 vk Ea 52 Zoeady

e $ha:g B Ho) H W 3.82~4.68%,Clz 3
B B ftel A T e 10.71~11.05%,Cl2 Rii:3ls}
obgel A9 FEJife BAR 10.22~11. 054,Cla
B8 B 3.68~4.31%,Cl2 BiESE & L1l 4
sl o)l Ak F—%k MRTY Hd Zoeafrlllel hel:
o ok £BRE AR Wl M2 Zoeaiyilldl £

Table 5. Growth of zoea larva of Macrobrachium rosenbergi (de Man), reared in the Iabor-
atory under 28 °C4 1 in temperature and 6. 58~6.81¢,Cl and feeding on Ariemia

salina nauplii

Age (days) Body length (mm) Numbers of
Zoeal stage
Mean Renge Mean s. d. specimen

1 0 1— 2 1.92 0.02 30

2 2 2— 3 1,98 0.05 30

3 4 3— 5 2.15 0.05 30

4 7 5— 9 2.50 0.08 30

5 10 ' 9—12 2.82 0. 06 30

6 14 12—18 3.78 0.38 30

7 17 15—20 4,03 0.13 30

8 20 18-—-22 4,59 0.13 30

9 21 21—29 6.01 . 0.25 30

10 28 T 25—34 7.06 0. 42 30

11 31 28—37 7.71 0. 81 30
Post-larva 36 33—43 7.65 0. 65 30

Bl il 14 Zoeaf e st Wt o
3. 82~4. 68%,Clol| A EjfErl %-& 10.71~11.53%,Clz
BiEstg 2 o9 47 4A HAHEd K3l B
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Tk 7. 14~7. 85%,Cle] fiiel A1 B4y 10, 71~11, 53

%Clz &AL W) &THEL 55%, WorGt 7.14~7.85
2,Clo} A1 B§4> 8 3.68~4.34%,Cla B9 44+
4029 &S Bol} BAH 10.22~11, 05%,Clo) 4
3.68~1. 34%Cle BEA 71 4= 10ABAME] 2Rk
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#15%e YehA = (Fig. 8-C, D). olzte Fige
olm] YERR(2) WALl Ba & AWIA Lo K
Wl A R vk S, gze) el RERE M
o % AMMR AL fuE MRS WA 47 o
2 K 45 W B MALS VT, SEIReE
Wl Hohe] Ktk 8 Zoea HMIT Mkl R
firgo) il ol Z7Ee) 47} post-larvafyel EHzal
2 45 olel Aete we Ao (KTl H
G MIEES WolA HE s —FTe & ek

el TRl A TR ol BEEESE AR TTEORL
A BBAZL A ATERD @ISR 3.82
~4, 68%,Cl, 7. 14~7. 85%,Cl B 10, 22~11, 05%,Cl. Yol
A BEEIA LT ghie) EHHEE AR K
Table. 63} & #RE A& 47 dgieh webA i
{EREBEE AT A EHE Zoeash:e  Hhgdol
fTido) BEoE MR YORE R BtEA 7 4-$e
43l Jhsbe] ol wl 4ol Byl Wb 3.82~4.68
%Clel TN A BiAML 10.71~11.53%,C1 5 B35y
B 7.42~8.289,Clae B3 A% BAstas 4%
o] Fgtek.

Table 6. A comparison of survival rate (%) between transmigration regiong** in the way of
rearing, 3.82~10.71%,Cl, 3.82~7.42%,Cl, 7.14~10.71%,Cl, 10.22~7.42%,Cl, 7.14~3. 68%,Cl
and 10. 22~3. 68%,Cl, and controlled regions* of chlorinities (initial rearing renges bhef-
fore transmigration), 3.82%,Cl, 7.14%,Cl and 10. 22%,C1 upon each stage of zoeal larva

Chlorinity ranges transmig-

Transmigrant stages

rated in the way of rearing and
controlled ranges of rearing

Second zoea

Fourth zoea Sixth zoea Eigth zoea

#3829 Cl~10.71%,Cl 709 259 -9 —9
3.82 2 ~ 7.42 » 60 53 — —
7.14 » ~10.71 » 52 67 55 64
10.22 » ~ 7.42 » 40 56 62 72
7.14 ¢ ~ 3.68 » 0 38 40 56
10.22 »_~ 3.68 ¢ 0
*3,82C] ~ 4.68%,Cl 439 519% 559 78%
7. 140 ~ 7.85%;7% 74 80 87 73
10,222 ~11.06%,2 77 68 62 58

Each survial percentage is represented with survival individuals in 12 days after removal into each
chlorinity, and larvae were fed on Artemia saling nauplii under 28T 4 1 in temperature,
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Table 7. Relationship between various chlorinities and growth (Body length*) on post-larva
of Macrobrachium rosenbergi (de Man), reared in the laboratory under 28T+ 1 in
temperaturé and feeding on meat of clam (Initial specimens are 40 individuals in

each chlorinity’s range)

Body length (mm) upon various chlorinities (%,Cl)

Elapsed days Fresh water 3.61~1,25 7.62~8.08 10.87~11,67 14.08~14.85 16.87~17.13
Mean s.d. Mean s.d. Mean s.d. Mean s.d. Mean s.d. Mean s.d

Initial length 8.0 0.82 8.0 0.58 8.0
40 days after 17.0 2.35 17.0 2.17 16.0
50 days after 31,0 2,11 33.0 2.43 30.0
90 days after 45.0 3.28 44.0 3.31 42,5

120 days after 58.3 3.74 57.5 3.62 510

0. 63 8.0 0.72 8.0 0.68 8.0 0.61
1.48 16.0 1.15 14,0 1.52 1.5 1.38
2,05 28.0 1,87 26.5 1.73 215 1.54
3.02 40.0 2.81 35.0 2.53 28.0 2.16
3.97 48.5 3.64 44.0 2.81 32.0 2.33

Survival rate(%) 70 72

65 62 65 55

*Body length is measured from base of eye-stalked to distal portion of telson.
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Fig. 9. Relationship between chlorinities and
growth of postlarva reared in the labo-
ratory, under 28T + 1 in temperature
and feeding on meat of clam.
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cinus % M. americanus G- Y(F{2) Macrobrachiumiy
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74 fEfELe] post-larvao] Epgdl 2t RE WiKZ W
e s Bel A vk B R FETrele Mind il
@ 7k el RaAl® Ak Zoeaglz o) b i HIELI N
= BiZrat 7.63~12,42%,Clal % sl 457} o] mlg)
& 5 Heb & BT MR, e fife R
olxdl Bkl 4zt #pirste] post-larvae) 7}7tg) %)
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o HEdEA FIMsta gle 7] Green WaterTol
A AshdgE fEete Aol WRMI ok 53] Sk
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Aol e ATTRF BEAR Sheke] S 8 Mk
Huoll Bp{kah BRSOl AUMFECl #fa) 4mRe A2 g
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