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Abstract

M ass culture of cyanobacteria available in Schirmacher Oasis of East Antartica, was
prepared under artificial condition insidea glass ,house. Cyanobacterial culture was used
asbiofertilizer and its effect was studied on 31 species of 14 vegetablesviz., capsicum, chilli,
okra, pea, water melon, muskmelon, cucumber bittergourd, bottlegourd, bean, lettuce, spin
ach, beetroot and summer squash.

| ntroduction

Biological nitrogen fixation isrestricted toa small group of bacteria, blue
green algae or cyanobacteria and actinomycetes. About 26 genera or appr oxi
mately 16 per cent of the known blue green algae are reported to fix nitrogen
(Lie, 1984), out of which threetypes can bedistinguished. These areunicellular
filamentous non-heter ocystous algae and filamentous algae with heter ocyst
Antar ctic cyanobacteria arefilamentous algae with heterocyst i.e. thick walled
cellswith reduced pigmentation present at irregular intervalson thefilament.
Thisgroup of cyanobacteriafixes nitrogen under aerobic conditions and Nostoc
and Anabaenagenera belong to thisgroup. Komarek and Ruzicka (1966) were
thefirst to report the occurrence of algae asa conspicuous part of the vegetation
In Antarctica. Pankow et al.(1989) reported 220 species of algae from Schir-
macher Oasis region in East Antarctica out of which 100 species belong to
cyanophyceae.

De(1939) is presumably thefirst to suggest that cyanobacteria arerespon
sible for the maintenance of fertility of rice field under continuous cropping
system. It is estimated that 175 million ton nitrogen is fixed annually by
micro-or ganisms, roughly half occurring in agricultural soils. In absolute terms
the contribution of fertilizer nitrogen (40 million tons) is smaller. However, it
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IS vital for the production of cereals and garchy root crops which comprise
approximatdy 75% of thewor|d food production (Hardy, 1976).

The cyanobacteria (blue green algae) are capable of fixing the atmospheric
nitrogen and convert it into an available form of ammoniareguired for the plant
growth. Cultivation of vegetables in open Antarctic conditions is prohibited
which led to the contruction of glasshouse for conducting experiments. Lit
eraturerevealsthat cyanobacteriareadily availablein Schirmacher Oasshave
0 far not been usad as biofertilizer in vegetable cultivation. In view of the
above, the present sudy deals with the effect of cyanobacteria on vegetable
cultivation in Antarctica.

Materialsand M ethods

Soil samples collected from different Stes of lake Priyadarshini close to
|ndian station Maitri (70°45'52"'S:11°44'03" E), in sterilized tubes.wer e exam
iIned under the microscope and Dizotrophic cyanobacterium (Nostoc) was
Isolated. Theorganiam wasinoculated on agar in petridishes. After the growth,
the algae were inoculated in BG 11 medium (nitrogen free) in glassjar of 20
litre capadty for mass culture at 20 to 25°C temperature Average humidity
was maintained at 42.5% with a variation from 12to 8% in variable glasshouse
conditions. Different varieties of 11 vegetables viz. capscum (two varieties),
chilli (three varieties), okra, pea (three varidies), watermeon, muskmeon,
cucumber (two varieties), battlegourd (three varieties), summe sguash (two
varigties) and bean (seven varieties) were growvn on different dates in three
different media i.epeat moss, Antarctic moss and Antarctic soil. The cyano-
bacterial culturewas harvesed on 14th day and 200 ml of cyanobacterial culture
(600ug proten/ml) was applied to one group of vegetablesand the other group
of vegetableswas kept controlled. L eaf area and plant height wererecorded at
ten daysinterval Digital planimeter was used for leaf area measurement.

Reaults and Discusson

Thedata recorded on capscum, chilli, okraand pea are presented in Table
|. Except two varigtiesi.e. capacum (HC-202) and chilli (Pant C-1) all varieties
had postiveregponseto cyanobacteria. The data recorded on leaf areaand plant
haght of cucurbits are presanted in Table 1. Watermdon grown in Antarctic
moss did nat survive in bath conditions - treated (TR) and untreated (UT).
Average and total leaf areaand plant haght of all cucurbitsgrown in peat moss
were recorded maximum in treated condition. Smilarly in Antarctic soil media
watermdon, muskmeon, Pusa Sanyog variety of cucumber, PSPL variaty of
bottlegourd and umme quash had postiveregponsein leaf area unde treated



Tablel: Plant Height (cm) of Capsicum, Chlli, Okra and Peain Treated (TR) with Cyanobacteria and in Untreated (UT) at 10 Days
Interval. (Sowing Date 1.1.92) (TR-Treated, UT-Untreated, PM-Peat M oss, AM-Antar ctic M oss AS-Antar ctic Soil, PH-Plant
Height and NG-Not Ger minated)

SNo Variety 14 Jan. 92 24 Jan. 92 4 Feb. 92 14Feb. 92
Plant Height Plant Hagnt Plant Height Plant Height

PM AS AM PM AS AM PM  AS AM PM AS AM

1. Capsicum (California TR 2.0 NG 2.5 6.0 NG 5.0 115 NG 75 155 NG 95 m
Wonder) E_B:
uT 20 NG 3.0 50 NG 45 105 NG 60 125 NG 70 ;—’;

2. Capsicum (HC-202) TR 2.5 NG 2.0 48 - 35 95 - 45 105 - 60 g
uT 25 - 2.0 50 - 4.0 920 - 5.0 95 - 65 g

3Chili Grenlong TR 23 © 30 35 - 45 50 - 55 - 85 g
Jwala) S
uT 2.48 - 2.5 36 - 4.0 45 - 5.0 - 70 sfa

4. Chilli (Pant C-1) TR 2.0 - 2.0 37 - 2.5 50 - 4.0 - " 60 %
uT 2.4 - 2.5 36 - 30 50 - 4.0 - " 60 g

5. Chilli (Pusa Jwala) TR 2.2 i 2.0 35 - 35 45 - 5.6 - - 88 &
uT 2.3 - 2.4 34 - 35 46 - 45 - - 70 4

Cod
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Tablel- Contd.
6. Okra (Gumbo) TR 3.0 3.0 6.5 - 8.5 8.5 - 10.5 115 - 9.5
UuT 4.6 3.0 5.5 - 6.0 6.7 - 8.5 9.5 i 8.5
7. Pea (Bonneville) TR 2.0 2.0 5.0 - Dried 11.0 - - 135 - -
uT 2.0 2.0 4.5 - Dried 11.0 - - 140 -
8. Pea (Arkel) TR 2.5 2.0 60 - Dried 160 - - 180 - -
UT 2.5 2.5 5.0 - Dried 13.0 - - 16.0 - -
9. Pea(Azad-l) TR 2.0 2.5 6.5 - Dried 13.0 - - 150 - -
UT 2.5 2.0 6.0 - Dried 10.0 - - 140 - -
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condition. In Antarctic moss media watermelon, muskmeon, long green
variety of cucumber, Pusa Sanyog variety of cucumber, Pusa Navin and
PSPL variety of bottlegourd, Pusa Domausami variety of bittergourd, Pusa
Alankar and Audralian Green variety of summer sguash collapsed between
20 to 30 days. However, in Antarctic soil media only long green variety of
cucumber collapsed on the 20th day in_both conditions. The maximum
average leaf arearecorded was 1474 2 cm2 with a variation of 28.4 to 245.7
cm2in Pusa Navin variety of bottlegourd, and average minimum_leaf area
recorded was 44.2 cm?2 with a variation of 15.7 to 7.7 cm“ in Pusa
Domausami variety of bittergourd, grown in peat moss media in treated
conditions (Table I1). In controlled group of plants, the average leaf_area
was recorded - maximum 11825 ¢m? (variation 19.0 to 140.0 -am) in
watermdon and minimum 32.0 cm™ (variation 14.0 to 68.0 cm™) in Pusa
Domausami variety of bittergourd. The total leaf area was recorded maxi-

mum 3270. 0 cm and 2084. 0 cm2in Pusa Domausami variety of bittergourd
intreated and controlled plantsrespectively. Thisisfollowed by Pusa Alankar
varity of summer squash i.e. 2364.87 in treated and 193280 cm? in
controlled plants. Minimum total leaf area was recorded in watermelon
828.78 and 709.50 cm in treated and controlled plants, respectively .

Maximum plant height recorded was 160.0 cm In Pusa Navin variety
followed by PSPL variaty of bottlegourd which recorded 148.0 cm in treated
plants grown in peat moss. In untreated plants grown In peat moss media,
maximum plant haght recorded was 101.2 cm in Pusa Navin varigty of
bottlegour d followed by PSPL variety of bottlegourd and muskmdon which
recorded 98 cm. The maximum difference in plant heght in treated and
controlled plantswasrecorded as58.8 cm in Pust Navin variety of bottlegourd
closdy followed by 56.0 cm in Pusa Domausami variety of bittergourd in peat
maoss media on the 30th day.

The reaults of seven varieties of bean are presented in Table 111 The
maximum average APL was recorded as 52.7 8 cm? with a variatian from 13.3
to 100.3 (:m2 In Mager Piece variety of Dwarf bean in treated plants grown in
peat moss media. Thiswasfollowed by 51.25 cmZ2 (variation 24.0to 98.2 cm?2)
In treated plants of same variety grown in Antarctic moss media. Asparagus
and VL - Bauni varigties of bean had bes regponse in leaf area under treated
conditions in Antarctic moss mediai.e212 5 cm? (variation 4.0 to 38.5 cm%
and 20.23cm 2(variaiion 11.6to 78.5 am2), respectively . Thetotal leaf areaand
plant heght recorded wer e - maximum 1830. 4 cmZ and 140.0 cm, repectively
In high altitude variety of cregper bean in treated plants. However , the differ
ence in TLA and PH in treated and controlled plants was recorded as 656.36
cm2and 60 cm, respectively.



Tablell: Growth of Leaf Area (can®) and Plant Height (cm) in Treated (TR) with Cyanobacteria and in Untreated (UT) Condition at 10
Days Interval in Cucurbits Grown in Peat Moss(PM), Antarctic Soil (AS) and Antarctic Moss (AM) Sowing pate : 31 Dec.1991

S.No. Variety 14 Jan. 92 24 Jan.92 4 Feb. 92 14 Feb. 92
Av.APL  TLA AVAPL TLA AVAPL TLA PH AvV.APL TLA PH
1 2 3 4 5 6 7 8 9 10 11 12 13
1. Watermelon (AY) TR(PM) 15 3.0 14.5 43.5 33.4 2004 120 138.6 828.78 19.0
(20.5-152.6)
ut(pP™Mm) 1.7 3.4 13.2 39.6 29.5 1770  11.0 118.25 709050 175
(19.0-140.0)
TR(AS) 16 3.2 1.8 5.4 5.3 21.2 4.5 11.6 46.4 4.0
(1.5-18.6)
UT(AS) 15 3.8 1.7 5.1 4.2 16.8 4.0 0.86 390.44 4.0
(1.6-16.5)
TR(AM) 22 4.2 3.3 13.2 7.8 31.2 8.0 Dried
UT(AM) 14 2.9 35 14.0 5.3 21.2 7.0 Dried
2. Muskmelon
(Pusa Madhuras) TR(PM) 6.4 12.8 25.2 55.2 4866 3720 76.C (18%7_%8.0) 1580.58 139.57
UT(PM) 8.75 17.5 16.6 3084 3542 24352 66.0 68.2 1023.0 98.0
(12.5-108.0)

Contd.
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Tablell — Contd.

TR(AS 15 30 18 54 53 21.2 4.0 116 46.4 45
(1.5- 18.6)
UT(AS 16 3.2 7.6 22.8 55 16.5 5.0 9.12 45.6 6.5
(2.8-15.0)
TR(AM) 3.15 6.3 5.3 159 74 22.2 6.0 Dried
UT(AM) 3.85 1.7 4.6 138 54 16.2 50 Dried
3. Cucumber
(long green) TR(PM) 125 25.0 235 70.5 80.4 221.6 26.0 86.0 1548.0 72.0
(26.3-168.2)
UT(PM) 134 26.8 20.0 60.0 715 286.0 255 75.9 1290.3 440
(15.1442.7)
TR(AS) 2.3 4.6 2.8 5.6 Dried
UT(AS) 2.6 52 6.4 19.2 Dried
TR(AM) 10.21 20.42 12.73 38.19 Dried
UT(AM) 10.18 20.36 11.19 33.57 Dried
4. Cucumber
(Pusa Sanyog) TR(PM) 139 27.8 3043 91.29 100.88 378.3 30.0 108.55 2072.4 90.0
(32.3-187.7)
Contd
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Tablell — Contd.

5. Bottlegourd
(Pusa Navin)

T.D.
4 Jan. 92

UT(PM)

TR(AS)

UT(AS)

TR(AM)
UT(AM)
TR(PM)

UT(PM)

TR(AS)

UT(AS)
TR(AM)
UT(AM)

14.76

3.0

3.5

9.5
9.0
12.48

11.80

3.6

3.4
3.7
3.6

29.4

6.0

7.0

19.0
18.0
24.96

23.60

1.2

6.8
14
1.2

28.7

12.8

13.3

11.23
10.13
20.2

17.8

6.4

5.7
10.2
10.0

S57.4

25.6

26.6

33.69
30.39
60.6

53.4

19.2

17.1
30.63
30.0

89.2

14.0

19.5

17.48
15.72
92.7

70.3

11.0

6.85
12.5
12.0

267.6

42.0

43.5

69.92
62.88
461.5

351.5

33.0

20.53
62.5
60.0

28.5

12.0

10.5

Dried
Dried
90.0

76.0

62.5

8.5
10.5
10.0

89.64
(18.5-192.5)

81.48
(43.7-124.07)

78.5
(40.5-111.13)

147.42
(28.4-245.7)

113.6
(21.4-198.0)

108.5
(18.5-120.0)

Dried
Dried
Dried

1792.0

248.88

235.5

2358.72

1590.4

1200.00

54.0

28.0

26.5

160.0

101.2

87.0

Contd.
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Tablell— Contd.

6. Bottlegourd TRPM) 132 264 20.9 62.7 813 4065 850 132.36 18534 1480
(Pusa summer (24.6-202.8)
prolific long)
UT(PM) 125 250 19.0 57.0 612 3066  71.0 102.4 13312  98.0
(20.5-198.76)
TRAS 71 142 16.8 33.6 1765 7060 185 107.21 42884 220
(24.3-178.2)
UT(AS) 7.3 146 195 29.0 152 608 180 91.92 366.04 225
(22.0-161.13)
TRAM) 71 14.2 8.7 26.1 14.3 715 95 Dried
UT(AM) 7.4 14.8 11.0 33.0 135 675 8.5 Dried
7. Bittergourd TR(PM) 1688 1822 447 7599 488 191656 1080 44.2 32708 1400
(PusaDomousami)
(15.1-71.1)
UT(PM) 1566 17226 416 5532 4824 91656 68.0 32.0 20840 84.0
(14.0-68.0)
TR(AS) 1152 2394 1436 4308 1513 60.52 - 22.3 2676 149
(7.2-26.3)
Contd.
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Tablell — Contd.

UT(AS) 116 232 1287 38.61 1482 59.28 - 23.25 225.27 14.0
(8.2-22.7)
TRAM) 105 21.0 11.5 23.0 Dried
UT@AM) 110 22.0 11.5 230 Dried
8. Summer Squash TR(PM) 135 27.0  69.55 24342 1379 799.37 6.0 139.11 2364.87 -
(Pusa Alankar) (36.5-242.5)
UT(PM) 1466 2832 5120 204.8 84.77 61461 50 12892 1932.80 -
(37.0-216.0)
TR(AS 25.6 26.75 53.50 30.3 90.9 3.8 49.34 197.36 -
RS} 128 (17.2-61.34)
T(A 12.6 2952  24.10 48.2 26.1 78.3 3.4 45.32 181.28 -
9. Summer Squash UT(AS) (15.68-60.32)
(Australian Green) .
TRAM) 8.1 16.2 32.32 66.96 33.5 134.0 Dried
UTAM) 8.7 17.4  20.12 66.36 2925 1180 Dried
89.8 5388 4.0 126.54 1898.1 -
TR(PM) 171 342 6245 24180 (3821076
UT(PM) 2155 43.1 5443 19051 682 2728 4.0 102.75 1335.75 -
(39.2-194.5)

Contd.

962
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Tablell — Contd.

TR(AS) 95 19.0 33.07 29745 436 3052
UT(AS) 9.6 19.2 21.3 149.1 28.2 1974

TR(AM) 85 170 245 735 6093 30465
UTAM) 61 122 231 57.75 4806 19224

4.0

3.5

5.0

41.86
(16.4-52.7)

38.3
(15.68-48.43)

Dried

209.30

153.2

Av. APL - Average Area per leaf; TLA - Total Leaf Area per plant; PH - Plant Height
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Tablelll: Growth of L eaf Area(cmz) and Plant Height (cm) at 10 Days Interval in Cyanobacteria Treated and Untreated L eguminous
Vegetables Grown in Peat Moss (PM), Antarctic Soil (AS and Antar ctic M oss (AM)

SNO Variety 14 Jan. 92 24 Jan. 92 4 Feb. 92 14 Feb. 92
Av.APL TLA Av.APL TLA Av.APL TLA PH AV.APL TLA PH
1 2 3 4 5 6 7 8 9 10 1 12
1. Bean creeper TR(PM) 32.2 122.36 46.5 344.1 5524 110408 725 41.60 1830.4  140.0
(High Alt.Sdl) (14.7-71.1)
S.D.31.12.91 UT(PM) 22.3 44.6 35.63 17816 40.7 569.8 63.8 37.48 1173.0 80.0
(5.4-60.3)
TR(AS) Germinated and dried after two leaves formation
UT(AS) -do-
TR(AM)  16.36 49.08 23.5 1880 36.5 547.5 80.0 38.33 689.94 87.0
(12.2-48.46)
UT(AM)  16.00 48.00 1825 12775 295 554.0 76.0 36.57 658.26 72.0
(12.5-45.5)
2. Dwarf Bean TR(PM)  24.10 120.5 43.33 37711 5112  644.56 37.0 52.78 1266.72  54.0
(Master Piece) (13.3-100.3)
SD. 31.1291 UT(PM)  24.46 122.3 42.86 2829 36.90 480.38 23.0 44.83 1031.09  45.0
(14.5-80.5)

Contd.
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Tablelll — Contd.

TRAS 762 1524 90 270 109 545 55 7.43 5200 60
(2.8-10.8
UT(AS) 781 1562 812 2436 80 40.0 5.5 7.2 5047 55
(2.5-10.8)
TR(AM) 1822 5466 2685 21480 315 5040 260 51.25 107626 310
(24.0-98.2)
UT(AM) 185 555 204 1632 2242 31388 210 298 5960 250
(18.0-40.4)
3. Bean (Pant TR(PM) 2385 477 3475 16506 4892 68488 200 32.2 6762 280
Anupama) (12.5-68.3
S.D.31.12.91 UT(PM) 2235 447 2825 14125 31.00 37212 180 27.5 4950 235
(11.4-52.06)
TR(AS)  6.82 1364 125 375 148 780 35 10.9 80.72 70
(11.4-18.0)
UT(AS) 692 1334 110 330 1262 6310 3.0 95 76,00 70
(5.0- 16.5)
TR(AM) 7.0 14.0 1485 11880 5156 108276 130 99 94116  20.0
(5.0-16.5)
Contd.
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Tablelll — Contd

4.  French Bean
(Pusa Cheese
Contender)

SD.31.1291

5.  French bean
(Pusa Parvati)

UT(AM) 365
TR(PM) 397
UT(PM) 535
TR(AS 915
UT(AS) 913
TR(AM) 282
UT(AM) 285
TR(PM) 3110
UT(PM) 35.70

7.30

794

107.0

18.3

18.30

56.4

57.0

62.2

714

12.60

41.06

24.56

14.6

1281

35.5

32.0

40.76

24.8

100.80 51.82
228.712 57.66
17192 48.13
43.8 15.2
3743 1413
1775 425
1500 405
2329  46.8
896  27.66

725.48

720.78

529.43

80.0

56.52

595.0

526.5

374.4

221.28

26.26
115 (15.0-58.2)

180 30.0
(12.0-61.03)
16.0. 245
(11.2-56.04)
8.8 0.03
(15-20.9)
85 15.93
(10.4-21.8)
17.0 32.0
(13.0-58.0)
17.0 28,5
(13.5-55.0)
1533 3104
(12.7-52.2)
138 27.02
(12.0-48.4)

630.00

630.0

441.0

135.45

150.3

672.0

627.0

620.8

4386.36

19.0

20.0

18.5

10.0

9.0

20.5

20.0

24.0

20.5

Contd.
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Tablelll — Contd.

SD.31.12.91 TR(AS 135 270 1362 4086 144 720 35 11.23 5615 65
(6.2-19.5)

UT(AS 1346 2690 1372 4116 1423 5692 35 8.57 428 60 m
(5.8-18.27) 3
TR(AM) 190 380 1575 9450 184 1440 110 181 3620 200
(8.2-29.0) g
UT(AM) 168 336 1543 7715 1523 12184 95 165 2070 1825 ©
(7.5-26.25) 8
@
6. Bea(Asparagusn) TR(PM) 138 276 1625 6867 371 2068 1333  20.12 40024 200 g
(10.6-29.2) 3
S.D.31.12.91 UT(PM) 226 452 1115 6690 2296 18368 1000 1605 32100 150 2
(4.9-24.2) =
TR(AS) 762 1524 927 2781 131 655 37 9.5 760 70 §
(5.0-14.5) 2
UT(AS 763 1526 915 2745 1232 4928 35 116 8l2 83 g

(4.5-16.9) :

THAM) 83 166 125 500 1410 11280 270  21.25 2125 210

(40-38.5)
Contd.
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Tablelll — Contd.

UT(AM)

7. Bean (VL Bauni) TR(PM)
SD.31.1291

UT(PM)

TR(AS)

UT(AS)

TR(AM)

UT(AM)

6.35

10.2

10.5

6.65

6.32

13.25

13.00

12.7

204

21.0

13.30

12.64

26.50

26.00

12.0

12.65

11.87

7.35

6.81

12.25

10.37

48.0

37.95

35.61

21.05

20.43

61.25

51.85

9.0

28.5

18.5

8.01

7.83

18.6

16.25

72.0

228.0

148.0

64.08

54.81

120.2

113.75

14.0 14.83
(2.0-16.1)
9.0 20.12
(10.6-29.2)
8.0 165
(4.9-24.2)
7.0 109
(4.5-18.0)
7.0 95
(5.0-16.5)
100 20.23
(11.6-78.5)
85 185
(10.0-68.33)

133.47

221.32

128.40

80.72

76.0

424.83

388.5

18.0

20.0

15.0

7.5

7.0

21.5

19.0

AV.APL - Average area per leaf; TLA - Total leaf area; PH - Plant Height

TR - Treated; UT - Untreated
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TablelV : Leaf Area (cm?2) of Beet Root, Spinach and L ettuce (Treated with Cyanobacteria) at 10 Days I nterval (Sowing Date:

1.1.92)(TLA - Total Leaf area, UT -Untreated, TR-Treated, PH- Plant Height, Av.APL -Average Area Per L eaf)

SNo. Variety 14 Jan. 92 24 Jan. 92 4 Feb. 92 14 Feb 92
Av.APL TLA Av.APL TLA  AvAPL TLA Av.APL TLA
1. Beet Root TR 58 11.6 134 40.2 29.6 21.2 314 1570 T
(Red Ball) (6.0-60.5) 2
uT 4.9 0.8 118 35.4 1184 84.4 32.68 163.4 E—’;
(6.8-67.05) <
R 67 36.42 8
5> BeeRoot : 134 184 55.2 3312 13248 2003 &
(Detroit Dark Red) (6.4-68.2) 2
@
uT 6.8 136 14.6 43.8 265  10.20 35.2 1760 g
(5.8-71.2) S
<
3. Spinach TR 2.3 9.2 11.06 55.3 19.0 76.0 30.2 180.12 &
(Pusa Hari) (10.0-56.7) =
(0)]
Ut 2.4 7.2 10.3 41.2 165 66.0 28.22 169.32 5
(11.0-50.5) ol
4. Spinach TR 2.25 9.0 6.7 20.1 1012 40.48 26.5 1590 S
(PusaBanaras) (10.0-50.0) %
uT 28 11.2 6.1 18.3 9.8 39.2 24.0 144.0
(9.0-42.5)
Contd.
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TablelV — Contd

L ettuce
(Chinese yellow)

L ettuce
(Great Lake)

TR

UT

TR

uT

6.8

6.5

2.2

2.3

27.2 16.5

26.0 14.2
8.8 112
9.2 9.8

49.5

42.6

33.6

29.4

42.3

314

35.74

27.2

169.2 48.0 240.0
(20.0-66.0)

1256 40.0 200.0
(16.0-49.0)

14296  44.26 354.08
(21.6-77.0)

1088  42.25 336.0

(20.5-75.84)
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Among dwarf beans, TLA was recorded maximum 1266.72 cm® and
1076.26 cm? in Master Piece varigty grown in peat moss and Antarctic moss
media, respectively. Thedifferencein TLA intreasted Mid controlled plantswas
recorded remarkably higher in Antarctic moss media (480.26 cm? ) than the
plants grown in peat moss media (235.63 cm?). On the 30th day of the
goplication of cyanobacteria the plant height was recorded is 140.0 cm in
comparison to same plant in controlled conditions measuring 80.0 cm in peat
moss media. The differencein plant height in treated and controlled plantswas
recorded as 15 am in Antarctic moss media Table IV represents date on beet
root, goinach and | ettuce. Bedt root had no response of cyanobacteria. Increased
average APL and TLA wererecorded in two varieties of soinach and lettucein

treated conditions.
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