
Abstract
The modern agricultural sector faces the challenges of addressing the needs of the fast-growing global population. This process should 
be both high-yielding and sustainable without creating risks to the environment or human health. Therefore, natural products are 
gaining attention in the production of safe and nutritious food. In systematic efforts to develop affordable and effective biostimulants, 
we examined the impact of botanical extracts on the nutritional parameters of Rajmash seeds under field conditions. Rajmash is a highly 
nutritious legume with a good amount of protein. The effect of natural products of Wolffia arrhizaon Rajmash (Phaseolus vulgaris L.) has 
been studied by 12 hours of pre-soaking seed treatment at lab temperature. The observations show that length of pod, seed weight 
per plant and weight of 100 seeds of Rajmash plant showed maximum value in seed treated with 5% ether extract and these maximum 
value as compare to control showed significant at 5% probability (P = 0.01) increase.
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Introduction
The duckweeds have been rated among ten major noxious 
weeds (Varshney and Singh 1973) causing major problems 
in forty-six districts, out of their total occurrence in 77 
districts in India. Duckweed landscapes of Kanpur and 
mapping of wetlands Interalia significance reported by 
Tiwari (2000, 02) It is interesting to remark that estimated 
trends of duckweed infestations increased in 12 districts; a 
decline is marked only in one, while in 8 districts a constant 
growth manifest. Zhou et al. (2023) reported by duckweeds 
for phytoremediation of polluted water.It may thus be 
concluded that lemonades harbor increased distribution and 
are potentially useful for their multiple values. Appenroth 
et al. (2018) suggestednutritional value of the duckweed 
species of the genus Wolffia (Lemnaceae) as humanfood, Hu 

et al. (2022) studied determining the nutritional value and 
antioxidant capacity of duckweed under artificial conditions. 
Pascale et al. (2018) reported plant biostimulants enhancing 
plant nutrition in organicfarming. Rouphaeland G. Colla., 
(2020) and Yakhin et al. (2017) suggested biostimulants in 
plant science. Costanza et al. (2014) pointed to changes in the 
global value of ecosystem services. The growth, distribution, 
and periodicity of duckweeds in Kanpur were studied with a 
view to emphasizing their significance by Shukla and Pandey 
(1979). Gibberellic acid influence on vegetative growth, 
nodulation, and yield of cowpea reported by Emonger 
(2007). Effect of 2, 4-D, and 4-CPA on yield and quality of 
tomato studied by Gemici and Tan (2006). Germination of 
Solo papaya seeds treated with plant hormones pointed 
out by Zanotti (2014).

Literature excels in excellent experimental work of 
eminent scientists dealing with aquatic plants, still, there 
are wide gaps in our knowledge to fully exploit W. arrhiza 
attributes likely to offer solutions on an array of botanical 
quizzes. W. arrhizaextracts on vegetative growth Tiwari 
(2003) and utilization of W. arrhiza extracts for improvement 
of dry weight and number of nodules in lentil crop reported 
by Tiwari (2017). Effect of ether deficit and micronutrient 
foliar application on the productivity of wheat plants studied 
(Kassab et al. 2004). This interesting perspective has met only 
a causal, arbitrary, and partial treatment during the works 
of various investigators in the past. Biosynthesis and signal 
transduction action of plant hormones studied by Davies 
(2004). Prosridee et al. (2023) studied optimum aquaculture 
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and drying condition for Wolffia arrhiza (L.). Nothing is known 
towards the application of W. arrhiza extracts with special 
reference to the growth, development, and yield of Rajmash 
plants and how their metabolism and morpho-anatomical 
attributes could be altered for better adaptability of the 
crop to multiply growth and better-quality yield. Hillman 
(1961) rightly pointed out that “while adequate coverage 
by all work with a particular group of plants must perforce 
touch most fields of botanical research, it is impossible to 
consider each of the problems in their general context; to 
do so would be to write an Encyclopedia’. This brief synoptic 
background presented here sufficiently pinpoints the 
existing state of knowledge and suggests areas of research 
on W. arrhiza,forming the theme of the present investigation. 
The present investigation deals with the utilization of W. 
arrhizaplants with special reference to the mass production 
of Rajmash plants.

Material and Methods
The experimental material was collected from nature in 
healthy condition, and plants of equal size and shape were 
carefully selected. Selected plants were vigorously washed 
in tap ether to remove adhering debris and algae. Finally, 
the material was washed with distilled ether and cultured 
in thoroughly acid- and distilled ether-washed rectangular 
glass containers. 2.5’ long, 1’broad, and 1.5’ deep, containing 
culture medium. Medium with organic nutrients like sugars, 
coconut milk, and soil extracts were found unsuitable as 
they either supplemented to the growth of contaminants 
or bore unknown composition. Culture medium as modified 
and suggested by Pandey (1979) was selected for bulk use 
for maintenance of stock cultures. Soil and plant analysis 
reported by Piper (1942). The medium was changed nightly 
to avoid exhaustion of nutrients in the medium.

The sides of glass containers were covered to the brim 
of medium with black paper to avoid and minimize algal 
contamination and curtail light availability to roots of W. 
arrhizagrown.

In stock cultures, fronds were acclimatized before their 
use as inoculums in experimental work. The stock cultures 
were maintained at a temperature of 25 to 30oC with a pH 
range of 6.5 to 7.5. The cultures were placed in a north-south 
direction near large glass windows of the laboratory and 
were grown under normal sunlight.

Studies on the utilization of W. arrhiza in agriculture 
were made with special reference to their use for obtaining 
extracts containing growth substances. Rajmash variety IPR 
96-4 (amber) was selected to study the effect. Genetically 
tested seeds were obtained from the Indian Institute of Pulse 
Research (IIPR), Kanpur. Seeds of approximately the same 
size and weight were selected for the experiment.

Wolffia arrhiza was chosen as experimental material 
because of its quantitative abundance and growth in the 
district. Experimental material grown in stock cultures as 

described earlier was used for preparation of W. arrhiza 
extracts.

The extractions of W. arrhizawere made in ether. Five 
milliliters of W. arrhiza by volume were taken and ground 
in a clean porcelain mortar with ether. In the case of ether 
extract, sufficient ether was added to make it 100 ml to have 
a five percent extract. 1, 2, and 5 percent extracts were made 
by further dilutions with ether. Fifty seeds were soaked in 
sterilized Petri dishesin different concentrations (1,2, and 5 
percent) of ether extracts of W. arrhizaand ether (control) 
for 12 hours.

The effect of treatments was studied under field earthen 
pot conditions in the garden beds laid for specific purposes 
with dimensions of 8 feet in breadth and 10 feet in length. 
Each bed was sown with 3 rows containing 9 seeds spaced 
25 cm in rows 60 cm apart. Thus, the total number of plants 
grown in each bed was 27 out of which 25 were selected 
for observations. Two beds of each treatment and a normal 
untreated control were laid to raise 50 replicates. Seeds of 
Rajmash variety IPR 96-4 (Amber) were soaked for 12 hours 
in various concentrations of extracts.

Results

Length of Pod (cm.)
Increase in level of ether extract of W. arrhiza up to 5% level of 
ether extract, over control, increases pod length of Rajmash 
plant. As compare to control, 2 and 5% etherextract level 
showed at 5% probability (P = 0.05) increase in pod length. 
Length of pod showed equal value at both 2% and 5% ether 
extract level. However, increase in pod length at 5% level of 
ether extract face to reach the level of significance over 1% 
level of ether extract. Maximum increase in pod of Rajmash 
plant observed at 5% level of ether extract.

Weight of Seed per Pod (g.)
As compared to control increased in weight of seed per 
pod increases with the increase in level of ether extract up 
to 5% level. Increase in weight of seed per plant at 1% over 
control, and 5% over 2% level of ether extract was found to 
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Table 1: Effect of 12 hours Pre-soaking seed treatment with Wolffia arrhiza extracts on Rajmash (Phaseolus vulgaris L.)

Phaseolus vulgaris L. 
Effeluent Concentration percentage of ether extract

Control 1% 2% 5% C.D.

Length of Pod (cm.)  9 9.1 9.3 9.3 0.2395

Weight of Seed per Pod (g.) 33 34 34.1 34.7 0.33282

Weight of 100 seeds(g.) 41 41 41.5 41.9 0.46005

be significant at probability 5% (P = 0.01) Maximum weight 
of seed per pod was observed at 5% level of ether extract.

Weight of 100 Seeds (g.)
With the increase in level of ether extract treatment over 
control, increase in weight of 100 seed of Rajmash plant 
was observed 2% and 5% ether extract showed significant 
at 5% probability (P = 0.05) increasing weight of 100 seeds, 
over control, except 2% over 1% ether extract level, all 
other level over their proceeding. Level face to show any 
significant differences in weight of 100 seeds. Maximum 
weight of 100 seeds of Rajmash plant was observed at 5% 
ether extract level.

Discussion
Based on information scattered in the literature (Hillman, 
1961) and preliminary observations made (Shukla et al. 
1973), Seed priming with gibberellic acid in sponge-gourd 
modulated high salinity stress (Raheem, 2014), effect of 
gibberellic acid spray on growth nutrient uptake and yield 
attributes during various growth stages of black cumin 
(Shah et al. 2006), effect of various treatments on seed 
germination and seedling vigour of Anola (Singh and Kaur, 
2020), bean seeds leading nutraceutical source of human 
health reported by Silvia et al. (2016). Perimeters of study 
set up as described earlier for the present investigation 
bore fruit and revealed interesting results. They provided 
a new dimension of importance to lemonades. Security 
of wetlands and its agricultural and socio-economic 
significance reported by Tiwari et al. (2009). Moringa 
leaf extract improves biochemical attributes, yield and 
grain quality of rice (Oryza sativa L.) under drought stress 

concluded by Khan et al. (2021). Nutritive value of Indian 
foods studied by Gopalan et al. (2004); effect of gibberellic 
acid (GA3) on seed germination and growth of tomatoes 
reported by Lopez and Hernandez (2009). The results are in 
support of earlier findings of some other water extract on 
other crops. Such as moringa leaf extract improves growth, 
biochemical attributes, and productivity of late-sown 
quiona Rashid et al. (2021). Khan et al. (2017b) suggested 
growth promoting of fresh and stored Moringa oleifera leaf 
extract in improvingseedlingvigor, growth and productivity 
of wheat crop. Rashid et al. (2018) studied foliar applied 
moringa leaf extract induces terminal heat tolerance in 
Quinoa. Combined application of moringa leaf extract and 
chemical growth- promoters enhances the plant growth 
and productivity of wheat crop (Triticum aestivum L.) 
suggested by Khan et al. (2020).The present investigation 
has brought to knowledge facts of both academic and 
applied significance. The utility of duckweeds in obtaining 
extracts to be employed in agriculture has further multiplied 
their importance. A correlative discussion of observations 
made during the present investigation and facts recorded 
elsewhere in the literature would provide a conceptual 
synthesis of subject matter. However, on the basis of the 
increase in productivity of the Rajmash plant, 5 percent ether 
extract was found to be a to be a better result of W. arrhiza.

Conclusion
The findings are of paramount academic and applied 
significance and are proven with promising possibilities for 
utilization of W. arrhiza extracts by growers of commercial 
crop of Rajmash for higher and better quality Rajmash 
production.



251		  J. Indian bot. Soc. Vol. 105, No. 3

References
Appenroth K, Sree JKS,  Bog M,  Ecker J, Seeliger C, Böhm V,  

Lorkowski S, Sommer K, Vetter W, Tolzin-Banasch K, Kirmse 
R, Leiterer M,Dawczynski C, Liebisch G and Jahreis G (2018).  
Nutritional Value of the Duckweed Species of the Genus 
Wolffia (Lemnaceae) as Human Food, Front Chem 6. https:// 
doi.org/10.3389/fchem.2018.00483.

Costanza R, de Groot R, Sutton P, Vander Ploeg S, Anderson SJ 
and Kubiszewski I (2014). Changes in the global value of 
ecosystem services. Glob Environ Change, 26:152-158

Davies R (2004). Plant hormones: Biosynthesis, Signal transduction, 
action. Dordrecht: Kluwers Academic Publishers.

Emonger V (2007). Gibberellic acid influence on vegetative growth, 
nodulation and yield of Cowpea (Vigna unguiculata). J. 
Agronomy 6(4): 509-517.

Gemici MB and Tan K (2006). Effect of 2, 4-D and 4-CPA on yield 
and quality of the tomato, Lycopersiconesculentum Mill. JFS, 
29: 24-32.

Gopalan C, Rama Sastri,BV and Balasubramanian SC (2004). 
Nutritive value of Indian foods, National Institute of Nutrition, 
ICMR, Hyderabad, India, 2nd ed, p.47

Hillman WS (1961). The Lemnaceae or duckweeds: A review of 
the descriptive and experiemntal literature. Bot. Rev. 27(2): 
221-287.

Hu ZY, Fang Z, Yi X, Tian J, Li Y, Jin K, He P, Liu A, Du Y and 
Huang HZ (2022). Determining the nutritional value 
and antioxidant capacity of duckweed (Wolffia arrhiza)
underartificialconditions,LWT153,112477. https://doi.
org/10.1016/j.lwt.2021.112477.

Kassab OM, Zeing HAE and Ibrahim MM (2004). Effect of ether deficit 
and micronutrients foliar application on the productivity of 
wheat plants. Minufiya. J. Agric Res., 29:925-932

Khan S, Basit A, Hafeez MB, Irshad S, Bashir S and Maqbool MM 
(2021). Moringa leaf extract improves biochemical attributes, 
yield and grain quality of rice (Oryza sativa L.) under drought 
stress. PLoS ONE. 16(7): e 0254452. https://doi.org/10.1371/
journal.pone.0254452 PMID: 34270569

Khan S, Basra SMA, Afzal I, Nawaz M and Rehman HU (2017b). 
Growth promoting potential of fresh and stored Moringa 
oleifera leaf extracts in improving seedling vigor, growth 
and productivity of wheat crop. Env. Sci. Poll. Res. 24: 27601 
- 27612. https://doi.org/10.1007/s11356-017-0336-0 PMID: 
28980120 

Khan S, Basra SMA, Nawaz M, Hussain I and Foidi N (2020). 
Combined application of Moringa leaf extract and chemical 
growth - promoters enhances the plant growth and 
productivity of wheat crop (Triticum aestivum L.) South African 
J. Bot. 129: 74 - 81. https://doi.org./10.1016/j.sajb.2019.01.007

Lopez H and Hernandez J (2009). Effect of gibberellic acid (GA3) 
on seed germination and growth of tomato (Solanum 
lycopersicum ) Acta Horticulturae, 821: 141- 148.

Pandey SN (1979). Correlative Studies on growth and metabolism 
of duckweeds. Ph.D.Thesis, Kanpur Univ.

Pascale,S, De Y and Rouphael GC (2018). Plant biostimulants: 
innovative tool for enhancing plant nutrition in organic 
farming, Eur J Hortic Sci 82: 277–285. https://doi.org/10.17660/
eJHS.2017/82.6.2.

Piper CS (1942). Soil and plant analysis. Wait Agric Research Institute 
The university Adelaide.

Prosridee KR, Oonsivilai A, Tira-aumphon J, Singthong J, Oonmetta-
aree A and Oonsivilai (2023). Optimum aquaculture and 
drying conditions for Wolffia arrhiza (L.) Wimn, Heliyon 9, 
e19730. https://doi.org/10.1016/j.heliyon.2023.e19730.

Raheem (2014). Seed Priming with Gibberellic acid (GA3) in sponge-
gourd modulated high salinity stress. Pakhtunkhwa J. Life 
Sci. 2(1): 75-86.

Rashid N, Basra SMA, Shahbaz M, Iqbal S and Hafeez MB (2018). 
Foliar applied moringa leaf extract induces terminal heat 
tolerance in Quinoa. Int. J. Agric. Biol. 20: 157 - 164.https://
doi.org/10.17957/IJAB/15.0469

Rashid N, Khan S, Wahid A, Barsa SMA, Alwahibi MS and Jacobsen SE 
(2021). Impact of natural and syntheticgrowth enhancers on 
the productivity and yield of quinoa(Chenopodium quinoa 
wild.) cultivated under normal and late sown circumstances. 
J Agron Crop Sci. 1-15. https://doi.org/10.1111/jac.12482

Rouphael,Y. G. Colla (2020) Editorial: Biostimulants in Agriculture, 
Front Plant Sci 11. https://doi.org/10.3389/fpls.2020.00040.

Shah I, Samiullah S and Ahmad (2006). Effect of Gibberellic Acid 
spray on growth nutrient uptake and yield attributes during 
various growth stages of Black Cumin (Nigella sativa L.). Asian 
j. plant sci. 5(5): 881-884.

Singh S and Kaur A (2020). Effect of various treatments on seed 
germination and seedling vigour of Anola cv. Chakaiya. Ind. 
J. Agri. Res. 55(5): 614-618.

Shukla AC and Pandey SN (1979). Studies on growth, periodicity, 
succession, moisture content and biomass of duckweeds in 
Kanpur. Abst. 249. Proc. 66th Ind. Sci. Cong. III: 114.

Shukla AC, Pandey SN and Shukla P (1973). Studies on hormonal 
photoperiodicinterrelationships of Spirodelapolyrhiza (Linn.) 
Schleid. Pl. Sci. 4: 60-63.

Tiwari A (2000). Duckweeds in landscapes of Kanpur, India. Quebec 
2000: Millennium Wetland Event. Quebec, Canada: 192

Tiwari A (2002) Mapping Wetlands Interalia significance. 23rd 
Annual Conference on Wetland Linkages: AEthershed 
Approach, Lake Placid Resort, NY, U.S.A.: 160

Tiwari A (2003). Utility of Wolffia arrhiza Extracts on vegetative 
growth of lentil. Natural Resources Management.6-7 
November 2003, Biratnagar,Nepal.

Tiwari A, Tiwari U, Singh A and Shukla JP (2009). Security of 
Wetlands and its Agricultural and Socio-Economical 
Significance. Environment Degradation and Biodiversity: 
Problems and Prospects, November 2009, Kanpur: 113.

Tiwari A (2017). Utilization of Wolffia arrhiza extracts for 
improvement of dry weight and number of nodules in lentil 
crop. XIX International Botanical Congress. 23-29 July 2017, 
Shenzhen, China: 489

Varshney CK and Singh KP (1973). A survey of aquatic weed 
problem in India. Aquatic weeds in S. E. Asia. Proc. Reg. Sem. 
on Noxious Aquatic Vegetation: 31-41.

Yakhin,OI, Lubyanov AA, Yakhin IA, Brown PH (2017). Biostimulants 
in Plant Science: A Global Perspective, Front Plant Sci. https://
doi.org/10.3389/fpls.2016.02049.

Zanotti R, Raimundo S and Dias B (2014). Germination of Solo 
papaya seeds treated with plant hormones. J. seed sci., 1(1): 
94-99

Zhou YA, Stepanenko O, Kishchenko J and Xu NB (2023). 
Duckweeds for Phytoremediation of Polluted Water, Plants 
12: 589. https://doi.org/10.3390/plants12030589.


