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Promotive Influence of Farm Pond Algae with Aqueous and
Cow Urine extracts on Germination and Growth Traits in
Luffa cylindrica L

A.A. Aher!, A. S. Wable?
!Ph.D. Student, Dept. of Botany and Research Centre, Padmashree Vikhe Patil College of Arts, Science and Commerce,
Pravranagar, Loni, Tal-Rahata, Dist-Ahmednagar, Maharashtra, India.
2Asst. Professor and Research Guide, Dept. of Botany and Research Centre, Padmashree Vikhe Patil College of Arts, Science
and Commerce, Pravranagar, Loni, Tal-Rahata, Dist-Ahmednagar, Maharashtra, India.

Abstract-

Agriculture sector has always remained a main contributor in GDP and a source of employment for many people across the
country. However, the later effect of green revolution technologies have asked serious questions in the form of many diseases which
have been introduced through food and water contamination. The alternative and reliable options for the chemical fertilizers and
pesticides have been always at the center of various research studies since last few decades. Hence, an attempt was made to study the
promotive role of farm pond algae on seed germination and seedling growth in Luffa cylindrica L. The seeds were treated in various
concentrations of algal aqueous and cow urine extracts and percent seed germination and seedling growth was observed. It is found
that, 15 % concentration of both algal aqueous and cow urine extract has significant effect in promotion of seed germination, root
length, shoot length and overall height of Luffa cylindrica L. Algal cow urine extract reported significantly better growth over the
algal aqueous extract.

Key words- Luffa cylindrica L., Farm Pond Algae, Algal Extract, Cow Urine Extract.

I. INTRODUCTION

Ever since invention, agriculture has been the mainstay of human civilization. India is known as an agriculture driven
country, and agriculture being a major industry has played a vital role in gross domestic production (GDP) of the country. The
agriculture sector of India contributes to around 18 % to gross domestic product and offers employment opportunities to 50 %
of the countries workforce. [1] India witnessed the Green Revolution in the 1960s with an increase in food grain production and
met the food demand of the millions of malnourished people across the country. Green revolution broadly represented a major
change in the stakeholders focusing on increased use of chemical-based pesticides and fertilizers to increase the crop yield in
multiple folds. The striking quantitative increase in food production as a result of increased chemical input in agriculture was
the welcoming sign but the long term health impacts of these chemicals started drawing attention of scientific community.
Chemical pesticides adversely affects skin, eyes, respiratory system, and other body organs. [2] Over the last thirty years, the
indiscriminate application and ignorance towards appropriate handling of agricultural pesticides have induced various health-
related morbidities in emergent nations. [3] Pesticides become a reason for congenital anomalies and affect fetal growth, and
some pesticides can cause cancer in human beings. [4] Researchers across the world have reported that the detrimental
agricultural habits and excessive use of the chemicals have allowed the contamination of the food chain and the environment.
[5] Hence, the consumers and farmers share a strong desire for agricultural sustainability, increasing anxiety about pollution,
and damage to the environment. They also have a strong desire and willingness to engage with new farming technology that can
produce more nutritious and pollutants free food. An increased focus on the use of biofertilizers across the world on the
environmental ground is observed in the recent past. These biofertilizers are the organisms that improve the soil quality without
any effects on the agriculture system and environment. The primary source of biofertilizers includes blue-green algae, bacteria,
and fungi. [6]

Hence, in present investigation an attempt was made to investigate the promotive role of farm pond algae on the
percent seed germination and seedling growth using aqueous as well as cow urine extract.

Il. MATERIAL AND METHODS

The experimental material used was seeds of Luffa cylindrica L., freshwater algae and cow urine which was collected
from local sources. Two samples of algae were collected from two farm ponds at village Sawargaon Tal, Tal-Sangamner and
Village Wakadi, Tal- Rahata of Ahmednagar district, Maharashtra, India. The algae was dried and powdered [7] for further
preparation of algal extract. The algal extracts were prepared in the concentrations of 1 %, 5 %, 10 %, 15 %, 20 % and 25 %.
The distilled water was used as control. [8] Same concentrations were prepared using cow urine for both samples and only cow
urine was treated as control. The seeds of Luffa cylindrica L. were soaked in aqueous/cow urine algal extracts of Sample 1 and
Sample 2 and control for 24 hrs. Paper Towel method was used [9] to study the effect of different algal extracts on seed
germination and early seedling growth. The experiment was conducted in triplicate. The Study parameters measured are seed
germination in percentage, Root length, Shoot length and total height of seedling in centimeters.

VOLUME 15, ISSUE 1, 2021 304 http://xadzkjdx.cn/



Journal of Xidian University

A. Effect of Algal Extract on Seed Germination in Luffa cylindrica L.

https://doi.org/10.37896/jxu15.1/032

I11. RESULTS AND DISCUSSION

Table I- Effect of algal extract on percent seed germination in Luffa cylindrica L.

Percent Seed Germination

Algal Agueous Extract

Algal Cow Urine Extract

Algal Trial  Trial  Trial Mea sD Trial  Trial Trial Mea sD
Conc" 1 2 3 n 1 2 3 n
1% 80.0 833 900 844 036 833 767 867 822 0.38
5% 833 867 900 867 034 8.7 800 867 844 036
< 10% 86.7 867 900 878 033] 9.0 833 900 878 033
g— 15% 933 933 967 944 023 | 933 933 933 933 025
& 20% 90.0 900 933 911 029 ] 933 933 90.0 922 0.27
25% 833 867 933 878 033] 933 900 8.7 900 03
Control | 80.0 800 900 833 038 833 733 833 800 04
1% 800 933 933 839 032] 833 867 833 844 036
5% 733 933 933 867 034 ] 8.7 833 833 844 036
N 10% 80.0 100 933 911 029 ] 933 867 867 889 032
g— 15% 83.3 100 967 933 025 933 967 967 956 0.21
& 20% 76.7 100 933 900 03 | 900 867 90.0 889 032
25% 767 967 933 889 032] 900 900 90.0 900 03
Control | 76.7 967 900 878 033 ] 8.0 900 800 833 037

ISSN No0:1001-2400

The average minimum and maximum seed germination in algal aqueous extract in sample 1 was 83.3 % at control and
94.4 % at 15 % respectively, however the average minimum and maximum seed germination in algal cow urine extract was 80
% and 93.3 % at control and 15 % respectively. Sample 2 reported germination of 87.8 % at control and 93.3 % at 15 % in
algal aqueous extract and 83.3 % and 95.5 % at control and 15 % algal extract in algal cow urine extract respectively. The
results of percent seed germination obtained in the present investigation are in agreement with various studies conducted by the
researchers across the world. Pandey et. al.[10] reported some promising effects in the germination percentage after treating the
seeds with 5% extract of Chroococcus sp. Maximum seed germination in okra seeds was reported by Divya et. al., [11]

followed by application of 5 % of algal extract derived from sea weed.

B. Effect of Algal Extract on Shoot Length in Luffa cylindrica L.

Table 1I- Effect of algal extract on shoot length in Luffa cylindrica L.

Shoot Length in cm

Algal Agueous Extract

Algal Cow Urine Extract

é\lﬁ:ﬂn Trllal Tr2|al Tr:;al Mean  SD Trllal Tr2|al Tr?ial Mean  SD
1% 1231 1232 942 1129 343 | 1412 1484 1191 1357 417
5% 1268 1326 1195 1262 287 | 17.1 1428 1425 1524 431
o 10% 1061 1152 1124 1113 249 | 1386 13.68 12.66 13.39 4.27
E‘ 15% 1589 1357 1286 14.09 3.03 | 16.21 1759 1457 16.12 5.72
& 20% 1098 1527 11.73 1265 3.08 | 13.81 1941 12.87 154 52
25% 9.85 1281 1129 11.34 3.11 | 11.18 1459 1169 1248 4.92
Control | 10.94 9.88 9.9 10.23 275 | 12.28 13.05 9.58 1158 3.2
1% 7.16 8.38 9.74 8.49 2.06 | 1046 9.23 10.7 10.12 25
5% 13.06 10.67 11.04 1148 291 | 12.64 1112 1275 1218 2.96
S 10% 10.8 1155 1226 1158 3.17 | 13.05 1199 1243 1251 281
E— 15% 1382 1252 1276 1299 318 | 1571 1453 1393 1471 3.79
& 20% 1158 111 1184 1149 275 | 1319 1473 1489 1426 4.36
25% 9.97 1043 109 10.47 2.88 | 1099 12.02 9.97 1099 3.0
Control | 9.14 9.69 9.15 9.34 2.86 | 10.38 9.53 1049 1011 236

Algal aqueous extract of sample 1 reported average minimum shoot length 10.23 cm at control and average maximum
14.09 at 15 % . The average minimum shoot length in algal cow urine extract was 11.58 cm at control and average maximum of
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16.12 cm at 15 % . However, sample 2 reported average minimum shoot length of 9.15 cm at control and average maximum
12.76 cm at 15 % in algal aqueous extract. For algal cow urine extract average minimum shoot length was 10.11 cm at control
and average maximum was 14.71 cm at 15 % . Algal cow urine extract has reported to enhance the shoot length of Luffa
cylindrica L. over the algal aqueous extract. Algal cow urine extract of sample 1 has reported 14.40 % more length in the shoot
of Luffa cylindrica L. over algal aqueous extract. In the same way, algal cow urine extract of sample 2 has also reported 13.24
% more shoot length. Hence, cow urine extract has shown more growth potential over aqueous extract of both algal samples
under study. The results of present investigations show similarity with the earlier studies on various crop plants. Basavaraja
et.al., [12] reported significant increase in shoot length following application of blue green algae in maize, cucumber and ragi.
Patil et.al., [13] studied the growth promoting activity of Chlorella, Scenedesmus and Chlamydomonas on cucumber. The
research team including Arun et.al., [14] also presented that, liquid sea weed fertilizer with 60 % concentration is more effective
in increasing the shoot length.

Table 11l- ANOVA: Two Way - Luffa Cylindrica L. - Shoot Length

Type 11 Mean Partial
Source Sum of df Square F Sig. Eta
Squares Squared
Algal 6443.55 6 107393 4070 000 0.9
Concentration ’ ’ ’ ’ ’
Extract 1155.75 1 1155.75 43.80 0.00 0.02
Algal
Concentration 229.66 6 38.28 145 0.19 0.00
* Extract
Error 66118.28 2506 26.38
Total 367228.08 2520

R Squared = .106 (Adjusted R Squared = .101)

For the Shoot Length of Luffa Cylindrica L. from the two way ANOVA it is seen that there is a significant main effect
of Algal Concentration on the overall Shoot Length, F (6, 2520) = 40.70, p = 0.00, np2 = 0.09. The Extract i.e. aqueous vs Cow
Urine also had significant effect, F (1, 2520) = 43.80, p = 0.00, np2 = 0.02. The post - hoc test for the algal concentration using
Tukey HSD indicated that the 15% had the longest Shoot Length in comparison to 1%, 5%, 10%, 20%, 25% and Control which
was statistically significant. Lastly, for the Extract: Cow Urine extract (Mean [CI]): (11.47 [11.18, 11.75]) was significantly
better than Aqueous Extract (10.11 [9.83, 10.40]).

C. Effect of Algal Extract on Root Length in Luffa cylindrica L.
Table IV - Effect of algal extract on root length in Luffa cylindrica L.

Algal Agueous Extract Algal Cow Urine Extract
é\:)%acln Trllal Tr2|al Tgal Mean  SD Trllal Tr2|al Tgal Mean  SD
1% 1243 143 10.72 1244 453 | 10.08 1242 1178 114 2.92
5% 1352 1422 1273 1348 3.89 | 11.2 1419 1179 1234 3.32

2 10% 10.98 1458 1137 123 3.77 | 9.57 1444 1239 12.07 4.16
E— 15% 13.84 1531 1496 1471 4.01 | 1529 1227 1325 13.6 4.42
& 20% 9.67 1533 1174 1224 452 | 8.35 18.88 1252 1326 5.43
25% 9.58 1321 95 10.75 396 | 9.13 1296 9.59 10.55 3.68
Control | 11.1 12,92 881 10.86 4.42 | 9.97 12.54 959 10.62 3.43
1% 11.22 8.76 9.79 9.86 3.21 | 8.83 7.82 9.32 8.64 221
5% 1172 9.53 1132 1079 3 11.78 1091 1134 1135 199
2 10% 12.9 11.32 1079 116 324 | 1106 1192 1218 132 3.6
E— 15% 12.06 14.0 11.89 12.69 325 | 1262 125 12.67 1259 285
& 20% 12.7 12,77 1051 1197 3.73 | 1257 1274 1001 1176 3.04

25% 10.74 1123 1021 1073 294 | 1142 1023 10.83 10.82 246
Control | 8.43 7.12 7.93 7.78 2.58 | 10.48 7.76 9.15 9.07 2.58

The average root length of sample 1 of aqueous extract was presented between 10.75 cm at 25 % and 14.71 cm at 15
%, however it was between 10.55 cm at 25% 13.6 cm at 15 % in algal cow urine extract. Sample 2 presented average minimum
and maximum root length between 7.78 cm at control and 12.69 cm at 15 % in aqueous extract and it was between 8.64 cm at 1
% and 12.59 at 15 % cow urine extract. Algal aqueous extract showed better results in terms of root length of Luffa cylindrica L
as compare to algal cow urine extract as the root length in sample 1 was 8.16 % more and in sample 2 it was 0.79 % more.
Sample 1 has shown better root length as compare to sample 2. The increased root length in Cucumis sativus L. and Luffa
cylindrica L. in present study is in accordance with the earlier studies. Odgerel Bumandalai and Rentsenkhand Tserennadmid,
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[15] reported increased growth in the seeds of tomato and cucumber following the application of the suspension of C. vulgaris.
The results are in agreement with Basavaraja et.al., [12] who reported significant increase in root length following application
of blue green algae. The study confirmed significantly higher root length in maize as compare to control. The study conducted
by Divya et.al., [11] also reported the stimulating effect of seaweed liquid fertilizer on the growth of root length in Okra.

Table V - ANOVA: Two Way - Luffa Cylindrica L. - Root Length

Type 11 Mean Partial
Source Sum of df Square F Sig. Eta
Squares Squared
Algal
. 4970.23 6 828.37 3332 0.00 0.07
Concentration
Extract 36.00 1 36.00 145 023 0.00
Algal
Concentration 176.62 6 29.44 118 031 0.00
* Extract
Error 62297.05 2506  24.86
Total 328548.04 2520

R Squared = .077 (Adjusted R Squared = .072)

For the Root Length of Luffa Cylindrica L. from the two way ANOVA it is seen that there is a significant main effect
of Algal Concentration on the overall Root Length, F (6, 2520) = 33.32, p = 0.00, np2 = 0.07. The Extract i.e. aqueous vs Cow
Urine did not have any significant effect, F (1, 2520) = 1.45, p = 0.23, np2 = 0.00. The post - hoc test for the algal concentration
using Tukey HSD indicated that the 15% had the longest root length in comparison to 1%, 5%, 10%, 20%, 25% and Control
which was statistically significant.

D. Effect of Algal Extract on Total Height in Luffa cylindrica L.

Table VI - Effect of algal extract on total height Luffa cylindrica L.

Algal Aqueous Extract Algal Cow Urine Extract
é(l)%acln Trllal Tr2|al Tgal Mean  SD Trllal Tr2|al Tgal Mean  SD
1% 2475 26.61 2014 2372 7.07 | 242 27.27 2368 2497 56
5% 26.2 27.48 2468 26.1 5.81 | 28.3 28.47 26.05 2758 5.61

: 10% 2159 26.1 22.61 2342 537 | 2343 2812 25.04 2547 6.42
_g 15% 29.73 28.88 27.82 288 552 | 315 29.86 27.82 29.73 8.18
S 20% 20.65 30.61 23.46 2489 6.82 | 2216 383 25.4 28.66 8.84
25% 19.44 26.02 20.79 22.08 6.03 | 2031 2754 2128 2303 6.9
Control | 22.04 228 1871 21.09 6.14 | 2225 2559 19.16 222 5.46
1% 18.38 17.14 1952 1835 3.83 | 19.28 16.76 20.02 1866 3.85
5% 2479 202 22.36 2227 445 | 2442 2203 24.09 2353 3.87
2 10% 23.7 22.87 23.05 2318 464 | 2652 23.05 2436 2469 411
E— 15% 2588 2651 2466 2568 3.92 | 2833 27.02 266 2731 5.14
& 20% 2429 2386 2235 2346 506 | 2576 27.47 249 26.02 5.98

25% 2072 2167 2111 212 425 | 2241 2225 20.79 2182 441
Control | 17.57 16.81 17.07 17.12 3.96 | 20.87 17.29 19.63 19.18 4.02

Luffa presented average total height between 21.09 cm at control and 28.8 cm at 15 % in aqueous extract of sample 1,
however the average total height was between 22.2 cm at control and 29.73 cm at 15 % in cow urine extract. In algal aqueous
extract of sample 2, the average height was between 17.12 cm at control and 25.68 at 15 %, the same was 18.66 cm at 1 % and
27.31 cm at 15 % in cow urine extract. Algal cow urine extract of sample 1 showed 25.12 % more growth as compare to algal
aqueous extract, similarly it was 6.86 % more in sample 2. Sample 1 has shown better growth as compare to sample 2 in both
aqueous and cow urine extract. Castellanos-Barriga et.al., [16] also found that the application of sea weed extract to mung bean
(Vigna radiata) had significantly increased the seed germination, shoot and root length as well as other parameter under study.
Pandey et.al, 2013 studied the effect of different concentrations on the seedling development in Okra and reported maximum
height of seedling of 11.23+1.62 cm in Okra after application of Chroococcus sp. extract.

VOLUME 15, ISSUE 1, 2021 307 http://xadzkjdx.cn/



Journal of Xidian University https://doi.org/10.37896/jxu15.1/032 ISSN N0:1001-2400

Table VII -ANOVA: Two Way - Luffa Cylindrica L. - Total Height

Type 11 Mean Partial
Source Sum of df Square F Sig. Eta
Squares d Squared
Algal 22584.76 6 376413 4371 000  0.09
Concentration
Extract 775.56 1 775.56 9.01 0.00 0.00
Algal
Concentration 455.25 6 75.88 0.88 0.51 0.00
* Extract
Error 215790.20 2506 86.11
Total 1347056.74 2520

R Squared = .099 (Adjusted R Squared = .095)

For the Total height of Luffa Cylindrica L. from the two way ANOVA it is seen that there is a significant main effect

of Algal Concentration on the overall Total height, F (6, 2520) = 43.71, p = 0.00, np2 = 0.09. The Extract i.e. Aqueous vs Cow
Urine had a significant effect, F (1, 2520) = 9.01, p = 0.00, np2 = 0.00. The post - hoc test using Tukey HSD indicated that the
for algal concentration 15% had the longest Total height in comparison to 1%, 5%, 10%, 20%, 25% and Control which was
statistically significant. Lastly, for the Extract: Cow Urine extract (Mean [CI]): (21.52 [21.06, 22.03]) was significantly better
than Aqueous Extract (20.41 [19.90, 20.92]).

IV. CONCLUSION

It is concluded that the 15 % concentration of both algal aqueous and cow urine extract shows better result in terms of percent
seed germination, shoot length, root length and total height in Luffa cylindrica L. The algal cow urine extract has significantly
better growth over algal agueous extract in all parameters studied in both algal samples from farm pond.
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ABSTRACT

Present investigation was undertaken on use of farm pond algae as
bio-fertilizer, on seed germination and seedling growth of Cucumis sativus L.
Two samples of algal biomass were employed for this purpose, in the form of
aqueous and cow urine extracts. Percent seed, germination, shoot length, root
length and seedling length of Cucumis sativus L. were recorded. Promising
results were reported with algal extracts particularly that prepared using cow

urine.

Key words: Pond algae, algal bio-fertilizer, cow urine extract, Cucumis sativus L

Introduction

During present investigation an
attempt was made to find out the potential of
farm pond algae as source of bio-fertilizer on
seed germination and seedling growth of
Cucumis sativus L. using aqueous and cow
urine extracts.

Material and Methods

The algal biomass was collected by
hand picking method from two farm ponds
located at Sawargaon Tal, Tal-Sangamner
(Sample 1) and Wakadi, Tal- Rahata (Sample
2) of Ahmednagar District, Maharashtra, India.
The algal species in the collected biomass
samples were identified following Philipose
(1967), Prasad and Srivastava, (1992),
Prescott, (1951), Randhava (1959) and
Gonzalves (1981). The algae were dried and
powdered for the preparation of aqueous algal
extracts (Kalaivanan etal. 2012), at the
co