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SUMMARY. A factorial dosign was adopted Lo investigato tho offects of Lwo factors, vitamin
By, and vitamin B complox within B,;, at four difforont lovols on tho survival rato of Indian carp
(Catla catla, Labeo rohita, Cirrhing mrigala). Tho entire dosign wea roplicated thrice using throe randomized
blocks. Analysis of variance on the final proportion eurviving showod that main offects of vitamin By,
wore lnghly significant, whilo main offocts of vnwnun B complox without B,y and intoraction effects woro
not sig Produoct L corrolati initisl numbor and proportion surviving were
aignificant for tho frst two woeka of life in tho control group, for the 6rst week in tho lowost level of
B,z and wore not significant for highor lovels of Bys.  Juvonile lifo tables woro computied for Indian carp
undor uatroatod control conditions and for throo levels of vitamin B,; troatment.

1. INTRODUCTION

Previous experiments in this laboratory on the survival rates of Indian carp
(Catla catla, Labeo rokita, Cirrkina mrigala) during the initial period of life demonstrated
that treatment with vitamin B complex enhanced survival significantly (Das and
Krishnamurthy, 1960). The B complex mixture consisted of 5 ug crystalline vitamin
By,, 3 mg aneurine hydrochloride, 30 mg nicotinamide, 1 mg riboflavin, 1 mg caleium
pantothenate, and 0.5 mg pyridoxine hydrochloride. Effeotiveness of the experi-
mental treatment was limited to the period when the death rate was high. That period
ocourred during the first week, and the first part of the second week, of the life of the
fry, during which the rate of growth is also comperatively high. In order to ascertain
in more detail what component or components of the B complex were responsible
for the experimental result, the present reseeroh was undertaken.

The role of vitamin B complex in the survival of fish during the post-embryonie
period, particularly the first four weoks of life, has received little direot research atten-
tion, For the Indian oarp, its role has not been investigated in terms of survival at
any period. An indirect approach to this problem is through the determination of
nutritional requiroments, for which artificial diets composed of chemically pure
substances are necessary. Suoh diets should be able to maintain the fish over long
periods of time. In the oase of trout, a diet meeting these speoifications was developed
by Wolf (1951), and it has permitted subsequent determination of vitamin requirements
in trout. All of the fat soluble vitamins are assumed to be necessary for trout;
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however, neither vitamin A nor vitamin D have been shown to be required conclusively.
Ten of the water soluble vitamins have been established as necessary for trout :
aneurine hydrochloride, riboflavin, pyridoxine, B,,, biotin, choline, folic acid, inositol,
niacin, and pantothenio acid. Tentative daily requirements have been eatablished
(per kilogram trout weight per day) for aneurine hydrochloride (.150—.186 mg),
riboflavin (.44—.88 mg), pyridoxine (.226—.250 mg), biotin (.0433—.0796), folio
acid (.00292 mg), niacin (3.0—4.1 mg) and pantothenic acid (.97—1.26 mg). (Phillips
and Brookway, 1957).

A direct approach to the problem has been reported by Phillips and Brockway
(1067), who attributed high mortalities in trout to deficiencies of aneurine hydrochloride
and pyridoxine, and reduction in growth rate to deficiencies of riboflavin and B,,.

The present research projeot was designed to investigate further the role of

the B complex in the survival of Indian carp in the post embryonic period. Two
Jerations were investigated : first, whether B,, or some other constitment or
constituents of the B complex, was the active component enhancing survival, and
second, treating B,, a8 one factor and the rest of the B complex as another factor,
which of several dosage levels, taking the two factors singly and in combination, would

be moat effective in increasing survival.

2. EXPERIMENTAL DESIGN

In order to compare vitamin B,; with other components of vitamin B complex,
and to investigate which of several dosage levels would have the optimal effeot in
increasing survival, & factorial design (4?) was adopted. All possible combinations
of the two factors, vitamin B,, and vitamin B complex without By,, at four different
levels, were studied. The entire design was replicated thrice, using three randomized
blocks. Within each block there were sixteen experimental units, and there were a
total of 48 experimental units in the entire experiment. For each combination of the
two faotors, there were three experimental units, one in each block.

The four levels were defined as follows for the two variables :

dosage of

level symbol dosage of vitamin B
vitamin complex

without B,y

[] Opg 0 tableta
1 8irg § tablet
2 183ug 1 tablet

8 25pug 1} tableta

Varying the two variables at four levels in all possible ways, sixteen treatments
were defined. The treatments are represented by two digits : the tens digit indicates
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level of B oomplex without By,; the unite digit indioates level of B,,. The sixteen
treatments and their symbols may be summarized as follows:

dosage of
symbol g

B complex By,

without B,
00 0 tablets Oug
01 0 tablots B“;‘g
02 0 tablota 183pug
03 0 tablote 26ug
10 + tablot Oug
11 tablot 8iug
12 tablot 1638
13 i tablot 25pug
20 1 tablot Opg
21 1 tablet 8jug
22 1 tablet 1831g
23 1 tablot 25ug
30 1§ tablots Oug
31 14 tablots 8jug
32 14 tablota 183ng
33 1} tableta 25ug

Counts were taken for 18 daya. Fluorescent tube lights were arranged to ensure
equal lighting throughout the laboratory. Fans were arranged for constant circulation
of air and to maintain constant temperature in the laborutory.

3. MATERIALS AND METHODS

One day old Indian carp (Calla catla, Labeo rokita, Cirrhina mrigala) were
procured from the same source. In order to assign an equal number of carp to each
experimental unit, a sampling procedure of allocation was adopted, as their exact
enumeration was not feasible at the initial period due to their minute size. An equal
amount of pond water, containing one teaspoon of carp, was assigned randomly to each
experimental unit containing 9 litres of water. All experimental units were the same,
consisting of an earthen bowl or gamla, of 16 inches diameter, filled with pond water
from the same source. Throughout the experimental period the water was changed
every 24 hours to prevent accumulation of waste products. It has been reported
(Kawamoto, 1957) that removal of excretory substances in the water is mors important
than such factors as oxygen or carbon dioxide for carp culture. Water temperature
and pH were recorded daily. Water temperature ranged from 28.5 to 28°C, and pH
from 7.3 to 7.6.

Experimental counts were made as follows. Throughout the experimental
period, every day, at the same time the dead carp were completely enumerated. At
the end of the experiment, the remaining live carp were co mpletely enumerated. The
total carp dead and elive reconstructed the initial number. The dead carp were
enumerated in the following manner : & water ourrent was induced in the gamla by an
artificial contrifugal force, and the dead carp were withdrawn with a glass pipette.
For each experimenta] unit, & separate pipette was assigned. The carp were placed
on blotting paper and counted.

The carp were fed live Daphnis, given 10co by volume each day to each
experimental unit. The Daphnia were collected from the same source throughout
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the experimental period. To determine whether this ration was sufficient, a check
was made each day to see if any live Daphnia remained. It was found that there
were always some Daphnia remaining.

The B complex factor used tablets of the following composition : 1mg
aneurine hydrochloride; 1mg riboflavin; 10mg nicotinamide; 130mg yeast.

At treatment level 0, no tablet was given; at level I, } tablet was given per
experimental unit each day; at level 2, 1 tablet was given per oxperimental unit each
day; and at level 3, 1} tablets were given per experimental unit each day.

A solution of orystalline vitamin B,, was prepared so as to obtain 13 ug
By, per cc. The treatments were given volumetrically as follows : at treatmont level
0, no vitamin B,, was given; at level 1, 5cc containing 84 ug B,, were given to each
experimental unit each day; at level 2, 10cc containing 164 1g B,, were given to each
experimental unit each day and at level 3, 16cc containing 26 ug B, were given to each
experimental unit each day. Each experimental unit contained 9 litres of water.

The combinations of treatments at the various levels have been described in
the previous section on Experimental Design.

4. RESULTS

Tabular summaries of the data and statistical tests of significance are presented
in Tables 1 to 7, accompanied by Figures 1 and 2. Table 1 gives, for each of the 16
treatments, the number alive on each day, pooled over three replications, and the
corresponding cumulative survival rate. The survival rate was obtained by dividing
the pooled number alive on any one day by the pooled initial number. Table 2
gives the final proportion surviving for increasing levels of B,; and B complex summed
over three replications. The analysis of variance summary table for the factorial
design is given in Table 3. Table 4 gives the initial numbor and final proportion
surviving for all 48 replications. To examine the proportion surviving in relation
to initial number for successive periods throughout the experiment, the proportions
surviving were computed for the initial, middle, and final periods- of the experiment
with initial number of the particular period as the base. The data and proportions
are presented in Tables 5a, 6b and 5c¢ for the three periods respectively. Product
moment correlations were computed for the data of Tables 4, 5a, 5b and ¢, between
initial number and final proportion surviving. Each correlation is based on the
data for 12 experimental units receiving the same B,, treatment (B complex treatments
were ignored). The correlation coefficients are given in Table 6. A juvenile life
table for carp, for the first 18 days of post-embryonic life, is presented for the different
levels of B, treatment (ignoring B complex) in Table 7. Figure 1 presents the forces
of mortality, or cumulative survivel curves, as given by Table 7. Figure 2 compares
the oumulative survival curves of the 0,0 (control) and the 1,3 (level 1 B complex,
level 3 B,,) treatments.

5. DiscossioN

The present experiment was undertaken to investigate whether the effect of

B complex on survival rate, reported previously, was due to vitamin B,; or to some
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other comp t or comp ts of the B complex. Two faotors were therefore used :
vitamin By, alone, and vitamin B complex without B,,. In addition, the experiment
was designed to investigate whioh of several dosage levels, singly and in combination,
of the two faotors would be most effective in increasing survival. Four dosage
levels were adopted for this purpose, and all possible combinations of the two factors
at the four levels were examined.

To examine the significance of the different treatments, an analysis of variance
for the factorial design was applied to the final proportion surviving. Several questions
may be asked of the analysis of variance summary table. First, did vitamin B,,
inorease survival? Table 3 shows that the main effect of B,, was highly significant.
According to the critical difference between two levels of a factor, 1.2763, lovels 1, 2,
and 3 of By, are found to be significantly higher than level 0, but not to differ signi-
ficantly among themselves (see Table 2). Tho cumulative survival curves for the 4
levels of By, given in Table 7, illustrate these differences. Second, did B complex
without B,, inorease survival? Table 3 shows that, in this experiment, the main
effect of B complex was not significant.

While interaction, as a source of variation, was not shown to be significant,
it should be noted that in the most effective treatment, 1,3, 73 percent of the carp
survived as compared to 12 percont in the control (sce Table 1 and Figure 2). It
may be added here that although it was expected that Labeo rohita, Calla catla,
and Cirrhina mrigala would be equally represented in the experiment it was found
that the greatest proportion were Labeo rohila. As Labeo rohita, Calla catla and
Cirrhina mrigala are different speoies, it would not be unexpected if their survival were
affected differently by vitamin treatments. Further experiments will be undertaken
along these lines varying the species composition of the carp studied.

In previous experiments on the survival rate of Indian carp (Das and
Krishnamurthy, 1960), it was found by statistical analysis that survival rate was
inversely related to the initial number; howevor, this relationship was shown in the
first two weeks but not in third week of life. To examine whether this effect was
operating in the present data, the first step was to corrolate initial number and final
proportion surviving for the experimental period as a whole. The coefficients for the
different levels of By, are given in Table 8 and show that final proportion surviving waa
negatively correlated (P < .01) with initial number for the 0 and 1 levels of B,,, but
wag indepondent for the 2nd and 3rd levola of B,,. The supporting data are given
in Table 4. To determine whether this relationship was consistent throughout the
experiment, or limited to a partioular period, the second step was to divide the experi-
mental period up into three periods of six days each. The data for these three period s
are presented in Tables 5a, 5b and 56, and the corresponding correlation coefficients
are presented in Table 8. The relationship between initial number and final proportion
surviving ocours for levels 0 and 1 of B,; during the first six days; it holds only for
the 0 level during the second six days; and is not found for any of the levels during the
last pix days. It may be suggested that both B,; and age play a role in these results.
After a certain age, initial number apparently did not influence final proportion
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yurviving. Within the period in which initial number may have an effect, B,, may
have modified the effect in proportion to the concentration or level employed. The
age effect is in sgreement with the results of earlier research (Das and Krishnumurthy,
1060), while the B,, effect is not unexpected if B,, is the aotive factor in the reaults
reported with B complex, including B, in the earlier experiment. Before conclusions
may be drawn, however, it should be noted that if the range of initial number were
extended beyond that of the p t experiments, different Its might be obtained.

Resulta of the present experiment suggest that for commercial cultivation of
Indian cerp during the post-embryonic period, vitamin treatment may be of economic
value. Figure 2 shows the cumulative survival rate of the most effective treatment,
(level 1 of B complex and level 3 of B,,) and of the control, 0,0. Whereas the
final percent surviving is 73 percent for the former, it is 12 percent for the latter. It
can also be seen from Figure 2 that this saving is due largely to a sharp reduotion
in mortality during the early period of the experiment. A short term treatment
during this period, resulting in a saving of 81 percent over the untreated condition,
may be ically feasible, especially if cheaper sources of vitamin B,, can be
found. Research on such possible cheaper sources is already in progress in this
laboratory and will be reported later.

A final note may be made of the patterns of cumulative survival, or forces
of mortality, observed in this experiment. The cumulative survival rates for the
different levels of B,, are given in Table 7 and are presented graphically in Figure 1,
The pattern of survival is in agreement with that reported earlier (Das and
Krishnamurthy, 1060). As in the earlier research, it was also found that the experi-
mental treatments enhanced survival during the early period of post-embryonic life,
and that, without treatment, mortality was highest during this period.

8. CONOLUSIONS

1. Indian oarp (Calla caila, Labeo rohita, Cirrhina mrigala) were treated
with vitamin By, and vitamin B complex, without B,,, from the first to fourth week
of post-embryonic life. The results showed that, at the experimental dosage levels
investigated, B,, significantly enhanced survival, while B complex without B, did
not have & significant effect.

2. Final proportion surviving was independent of initial number for levels
2 and 3 of B;,. It was not independent for 0 level during the first 12 days of the
experiment, nor for level 1 during the first 8 days of the experiment. During the last
6 days, no relation between initial number and proportion surviving was observed
for any of the treatments, including the untreated control.

8. The most effective treatment in this experiment, 1, 3, combined B,, with
B complex and resulted in 73 percent survival, as compared with, 12 percent survival
in the untreated control. This saving was observed to ocour during a very short
period marked by high mortality in the untreated ocontrol condition. It is
suggested that vitemin treatment during this period may have economic implications
for commercial cultivators of Indian carp.
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TABLE 1. NUMBER OF CARP ALIVE AND SURVIVAL RATE FOR ALL EXPERIMENTAL
TREATMENTS BY DAYS

treatmont
(00) 1) (02) (03) (10) (11) 12) (13)
day alive rate alivo rate alive rate alive rato slive rato alive rate alive rato alive rats
o 320 1.000 436 1.000 7656 1.000 540 1.000 468 1.000 405 1.000 726 1.000 381 1.000
1103 .877 414 .040 723 .008 0842 .03 446 .BO1 380 .038 7086 .972 370 .91
g 167 .750 399 .9156 606 .022 510 .834 412 .884 301 .891 660 .82l 352 .024
3 151 .688 354 .812 626 .828 465 .853 3817 .680 313 .773 678 .702 317 .832
4« 128 .573 282 647 525 .606 382 700 163 .350 247 .610 451 .821 307 .808
5 87 .305 240 .550 481 .637 331 .606 61 .131 216 .833 411 .566 207 .780
6 68 .300 221 _.508- 449 .608 318 .583 54 L1168 204 .504 401  .5B2 207 .780
7 54 .264 202 .463 436 578 312 .0672 44 .004 102 474 380 .537 206 .774
g8 43 .105 180 .483 422 .56 300 .586 38 .082 184 .d54 384 520 203 .760
p 87 .168 178 .408 408 541 280 531 34 .078 181 .447 357 .492 287 .753
10 33 .150 174 .300 408 .537 280 .520 31 .067 176 .43l 356 .480 2876 .761
11 31 .14l 170 .380 408 .534 288 .527 30 0684 171 .422 366 .489 286 .75l
12 20 .132 170 .300 402 .533 287 . 626 20 .062 187 412 354 .487 283 743
15 29 .132 170 .300 400 .530 287 .526 20 .062 165 .407 352 .480 283 .743
14 28 .127 168 385 308 .B27 284 .520 28 .080 163 .402 352 .485 282 .740
15 28 .127 186 .381 368 .527 284 ,620 28 .060 167 .388 362 .4858 282 .740
16 28 .l27 168 .381 396 .526 282 .517 28 L0680 155 383 M6 476 282 .40
17 28 .127 184 .378 386 .525 281 515 28 .060 164 .380 346 .476 280 .73
18 27 .123 184 .376 396 .526 279 .5ll 26 .056 154 .380 345 .476 278 .730
treatment
(20) (21) (22) (23) (30) (81) (32) (33)
day alive rate alive rate alive rate alive rato alive rate alive rate alive rate alivo rate
0 208 1.000 342 1.000 484 1.000 630 1.000 353 1.000 410 1.000 686 1.000 400 1.000
1 2712 .013 339 .011 477 .985 ©587 .032 341 .966 397 .947 639 .931 3873 .933
2 255 .B56 323 .Bd4 486 .023 BS51 .876 300 .8756 879 .9056 507 .870 377 843
3 217 .728 202 BS54 408 .822 440 .608 264 .720 3855 .800 802 .73% 274 .685
4 135 .453 239 .609 335 .7190 352 .560 165 .467 278 .656 396 .577 218 .B46
5 85 .285 213 .623 333 .674 331 .528 143 .405 249 .584 364 .531 103 .483
[} 70 .235 100 .582 321 .660 307 .487 111 L8186 225 .537 341 .407 188 .470
7 58 .198 194 .567 319 .646 200 .460 98 .278 220 .525 339 .404 183 .488
8 81 .171 188 .B44 312 .631 286 .484 8O .2562 200 .490 3322 .460 182 .455
9 45 .151 183 .835 306 .617 281 448 76 L2185 185  .468 303 .442 182 455
10 4 .48 174 500 300 .670 281 440 85 L1568 188 .442 208 .434 179 4“8
11 42 141 172 .503 287 .601 280 .444 52 180 174 . 415 208 .43) 170 448
12 42 .141 169 404 206 .600 280 .444 4D 130 172 .410 204 .420 176 .440
18 43 141 169 .404 208 .680 280 .444 43 .126 171 .408 202 .426 178 .438
4 38 .131 168 .401 292 .501 278 .44)1 41 .116 168 401 289 .42¢ 175 438
18 88 .128 168 .401 200 .B687 277 .440 85 .090 168 .401 289 .42) 175 .438
16 30 .121 168 .491 2890 585 277 .440 83 .003 166 .306 280 .48) 175 .438
17 86 .121 168 .40) 280 .686 276 .488 33 .003 185 .884 288 .42) 174 .435
18 86 .121 188 .401 280 .585 276 .4356 33 .003 183  .389 286 .417 174 .435
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TABLE 2. S8UM OF FINAL PROPORTION SURVIVING OVER THREE

REPLICATIONSB®
lovel of Byy
[} 1 2 3 row
totals
lovel of B conplex ¢ .3020 1.2080 1.5838 1.4824 4.6037
1 .2780 1.2082 1.4380 2.1329 5.0851
2 14823 1.6728 1.7342 1.2643 8.1537
3 .3662 1.4580 1.2884 1.4053 4.6058
ooluma tolals 1.4800 5.5420 6.0424 6.3449 19.4188

¢ Critical differenco for coniparing two levols of a faclor = 1.2763
Critical difforonce for comparing two troatments = ,8381

TABLE 3. ANALYSI8 OF VARIANCE BUMMARY TABLE TESTING MAIN
EFFECTS, INTERACTION, AND TREATMENT AND BLOCK

DIFFERENCES
source df o0 m. e r t;'b::‘:‘)'i “;:0[.. :(;2

loval levol
main offect of B-complex 3 .02121 00707 4441 2,902 4.51
main offect of B 3 1.28800 42868 26,9269 2.92 4.51
interaction 1] .21601 .02400 1.5075 2.21 3.06
treatment 15 1.52819 10158 6.3788 2.04 2.74
block 2 14558 .07280 4.5720 3.32 5.30
orror 30 47774 .01582
total 47 2.14651

TABLE 4. FINAL PROPORTTION B8URVIVING IN RELATION TO INTTIAL NUMBER

block 1 block 2 block 3

initial  propertion injtial  proportion initial  proportion

number surviving numbor surviving number surviving
00 48 12580 104 .1348 68 .1029
10 174 .0600 82 .1923 240 .0187
20 137 .1188 26 .2602 136 .0083
30 221 05688 81 . 1967 7 .27
o1 170 .3073 101 L5844 158 .3338
11 169 2367 183 .4809 58 4006
21 177 .83720 60 . 7667 105 .6333
31 235 . 3617 51 .8235 133 .2707
02 231 .5281 188 5417 308 .5140
12 253 .3678 238 4017 234 .6687
22 147 . 46568 171 .6023 178 .6781
32 3717 .8703 144 .3383 188 .5758
03 177 .5281 114 .3698 236 .5647
18 146 7320 86 .6000 150 .8000
23 142 8234 308 4739 182 .4670
33 218 .2884 89 .5508 88 .0563

* Tens digit indicates level of B Complex,
Unita digit indicates level of By,
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TABLE 5A. BROPORTION BURVIVING IN RELATION TO INITIAL NUMBER:
FIRST 8IX DAYSB

level of initial proportion lovel of initial proportion
By numbar  surviving Bya number  survivin,
on 6th day on 6th day

26 -5000 144 .3681

48 .2083 147 .6034

52 .4038 165 6548

81 .B738 188 8636

68 5147 171 .8667

71 .6187 176 .7867

0 104 L2212 3 281 .5768
135 2000 234 7009

187 .2180 239 .8607

174 L1322 263 4071

221 21448 358 . 5983

240 L0417 an AT14

51 8218 86 -6588

83 .6038 89 5843

80 .9333 ] .7188

101 8438 114 4211

105 -6906 142 L3044

153 .3810 148 .75634

1 158 .5102 3 160 .8733
169 .3887 177 .8667

177 4678 182 56220
178 4286 218 .3118

188 .5802 266 6961
236 .5362 308 6008

TABLE 6B. PROPORTION SURVIVING IN RELATION TO INITIAL NUMBER :

SECOND S8IX DAYS
Jovel of initial ©  proportion level of initial proportion
By number  surviving Bis number  surviving
on 12th day on 12th day

10 .7000 53 9248

10 .8000 74 9054

13 8462 23 5892

21 .4762 103 9223

23 .6087 108 .8796

23 56562 14 .0038

0 27 .4815 2 133 5248
30 .6000 133 .9474

32 .5000 134 7239

a5 .22868 184 .0878

35 .5143 180 .8338

4“4 .3409 213 .8810

32 8438 48 .8058

47 9148 52 0808

52 . 7500 568 .9288

56 .8214 568 8671

62 .8032 64 0254

64 7158 69 9276

1 85 .8760 8 o8 .8047
75 .7800 110 1.0000

81 .6014 118 .8220

81 .8271 181 9237

108 .8428 152 9671

128 L7143 156 L0423
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‘TABLE 60. PROPORTION SURVIVING IN RELATION TO INITIAL
NUMBER : THIRD SIX DAYS

number number
level of surviving final lovel of  surviving final
Bus on ths proportion Bis on tho proportion
12th day surviving 12th day surviving

8 .8867 49 -9708

7 8671 87 1.0000

7 .6364 2 9801

8 .8750 05 9789

10 1.0000 05 1.0000

13 .9231 87 -9897

0 13 1.0000 2 108 1.0000
14 1.0000 123 -0019

18 .5333 128 044

18 .8880 160 9633

16 .8126 162 .9630

18 .6667 172 .8774

27 .8830 43 9636

39 .9231 48 . 9583

43 9787 51 96808

46 1.0000 82 .8808

490 .8163 62 1.0000

56 .9286 64 L9844

1 56 1.0000 8 85 1.0000
57 1.0000 97 .9691

57 .0649 110 9727

87 . 9851 121 8017
80 . 8444 147 . 9796

01 9670 147 .9864

TABLE 8. PRODUCT MOMENT CORRELATIONS BETWEEN INITIAL
NUMBER AND FINAL PROPORTION S8URVIVING
FOR SUCCESSIVE 81X DAY PERIODS

(12 exprimental units in each cell)

level of B,,

period

0 1 2 3

(3} (2) (8) ) (6)
first gix days —.7779%¢ —.6844%% -—.1088 —-.2724
second eix days —.7570%¢ —.3971 —.3388 1569
third six days 0261 .0828 —.5304 —.3788
total period —.B351%¢  —.7309%* —.2463 —.2380

¢ P <L.0
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TABLE 7. JUVENILE LIFE TABLE FOR INDIAN CARP (UATLA CATL4, LABEO
RORITA, CIRRHINA MRIOALs) FOR DIFFERENT LEVELS

OF VITAMIN B;; TREATMENT

level of Byy 0 1 2
day alive rate alive rate alive rate alive rate
0 1337 1.0000 1802 1.0000 2662 .0000 1057 1.0000
1 1251 93587 1630 9561 2648 8564 1872 .b668
2 1148 8649 1462 0128 2418 .0087 1750 8042
3 930 1023 1204 8017 2108 . 7921 1498 L7644
4 589 4400 1043 L8511 1727 .8490 12569 -8433
] 378 2812 918 .5730 1580 5971 1182 .5887
[} 303 .1266 849 .5300 1512 .5682 1110 .5672
7 284 1000 808 5044 1476 LB547 1080 .5519
8 221 .1863 768 4784 1440 .5412 1070 .5488
9 192 .1438 187 4600 1873 .5160 1040 8314
10 163 1219 700 4428 1359 8107 1035 .5289
n 185 L1169 887 4288 1354 .5088 1083 .5279
12 149 J14 878 4282 1348 .5088 1026 6243
18 143 .1085 8756 .4213 1340 .5038 1026 .5238
M 1268 .1017 867 4164 1833 5009 1019 5207
15 129 .0885 a5 4114 1828 4004 1018 .5202
18 126 ,0936 655 4088 1820 .4961 1016 5192
17 125 L0035 es1 4064 1319 4851 1011 .5188
18 122 .0012 849 4081 1316 L4848 1007 5148
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