Studies on the efficacy of AGMA-Foliar (Kazuki Gold/Yoshi Gold) for Growth
Development and yield of Paddy (Oryza sativa)

ABSTRACT

Rice (Oryza sativa L.) is a principal staple food, with significant production worldwide. In
2021, rice covered 161.77 million hectares globally, with India as the. second-largest
producer. For sustained output, rice (Oryza sativa L.), a major crop. around the world, needs
balanced fertilization. Overuse of fertilizers degrades the.soil, requiring the use of bio
stimulants as an alternative. This study evaluates AGMA Foliar (Kazuki Gold/Yoshi Gold)
and AGMA Energy on rice cultivar IET 4786(Satabdi)during the kharif season of 2021-22 at
C-block farm, Bidhan Chandra Krishi Vishwavidyalaya, Kalyani, Nadia, and West Bengal. A
randomized block design with seven treatments and three replications was used. Treatments
included AGMA Kazuki Gold and Kazuki. Energyapplied at various stages. AGMA
treatments significantly enhanced plant height, dry matter, grain count, and yield. Results
indicated that T3 treatment (Kazuki Gold applied twice at 25-30 and 40-45 DAT) achieved
the highest plant height (93.00 em), dry matter (983.66 gm™), grain count (180.05
grainspanicle™), and grain yield (5.26 tha™), with statistical significance confirmed by F-tests
at 5% level. T6 treatment (AGMA Foliar (Kazuki Energy) showed comparable results.
Chlorophyll content was also highest in T3. Control plots consistently showed the lowest
values. The study emphasizes the effectiveness of AGMA Foliar biostimulant applications,
which significantly. improve rice growth, yield, and nutrient efficiency. It highlights their
potential as. sustainable agricultural inputs and suggests optimal application stages for

maximizing benefits.
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Introduction:

Rice (Oryza sativa L.) is the principal staple food grain, accounting for over half of the
world's production and extensively cultivated worldwide (Muthayya et.al.,2014). In 2021, it

was grown on 161.77 million hectares globally, producing 749.19 million metric tons. India



ranks second in rice production (122.3 MMT), following China (209.61 MMT).West Bengal
ranks first in area and production in the country. About 78% of total area under rice in the
State is concentrated under high and medium productivity groups, which accounts for nearly
84% of total production of rice in the State and average productivity of the State is 2,259

kg/ha. (www.drdpat.bih.nic.in).

In India, rice cultivation covers 45.07 million hectares, yielding 122.27 million tons with an

average productivity of 2713 kg ha™* (bywww.fao.org/markets-and-trade/commodities/rice/en

in). However, the indiscriminate use of fertilizers has led to imbalanced soil nutrient use,
gradually decreasing soil productivity. Balanced fertilizer use is essential for sustaining rice
production (Chettriet.al. 2005. Singh, V.K., 2017 and Ramteke et.al., 2023).

AGMA Biostimulant Foliar products modulate the physiological and molecular processes of
plants, promoting growth, increasing production, and reducing abiotic stress impacts such as
salinity, heavy metals, heat, nutritional stress, and water stress (Chatterjee et.al., 2023 and
Rahaman et.al;.2024). They stimulate carbon and nitrogen. metabolism, regulate N uptake
through enzymes involved in the N assimilation process, and modulate the activity of
enzymes in the tricarboxylic acid cycle (Van Oosten et,al., 2017). The bioactive peptides in
these products may also affect hormonal functions, with studies showing that PHs derived
commercial products induce hormone-like activities (auxin and gibberellins), enhancing
shoot growth and crop productivity:(Colla et.al., 2017 and Martin et. al.,2022). Additionally,
PHs have indirect effects on plant nutrition and growth by increasing the efficiency of macro
and micronutrient absorption:and utilization through foliar treatments(Colla et.al., 2017,
Martin et. al.,2022 and Kundu et.al.2023).

To address these challenges, an experiment was conducted to standardize the efficacy of
Kazuki “Gold. and Kazuki Energy. The objectives were to standardize AGMA-Foliar's
effectiveness. for rice growth and yield and to determine the optimal application stage of

AGMA-Faoliar in rice cultivation.

MATERIALS AND METHODS

The field experiment was conducted at C-block farm, Bidhan Chandra Krishi
Viswavidyalaya, Kalyani, Nadia, and West Bengal. The experiment was done during the
kharif season of 2022. The laboratory work was carried out at the "Department of \egetable
Science” and the "Quality Control Laboratory”, Bidhan Chandra Krishi Viswavidyalaya,
Mohanpur, Nadia. The experimental site is located at 22.89° N latitudes and 88.45° E



longitudes at 9.75m AMSL. The "C" block farm is situated in a warm sub-tropical humid.

The experimental field is located in the New Alluvial Plains of West Bengal. The soil was

sandy loam with a slightly acidic nature. The experimental site had assured irrigation

facilities. The trial was laid out in a randomized block design with seven treatments, each

replicated three timeswith3.0x3.0m?plotsizeand spacing15x20cm.

List 1: The treatment factors included the following treatments

Treatments Products(Biostimulant)Dose/acre| No. of application | Time of Application
T1 AGMA Foliar(Kazuki 500 ml 1 25-30DAT
Gold/Yoshi Gold)
T2 AGMA Foliar(Kazuki 500ml 1 40-45.DAT
Gold/Yoshi Gold)
T3 AGMA Foliar(Kazuki 500ml 2 1*application: 25-30DAT
Gold/Yoshi Gold) 2"application: 40-45 DAT
T4 AGMA Foliar(Kazuki 500ml 1 25-30DAT
Energy)
T5 AGMA Foliar(Kazuki 500ml 1 40-45 DAT
Energy)
T6 AGMA Foliar(Kazuki 500ml 2 1% application: 25-30DAT
Energy) 2" application: 40-45 DAT
T7 Control (water only) 2 1% application: 25-30DAT

2" application: 40-45 DAT

The rice cultivar IET 4786 (Satabdi) was under investigation. A full Recommended Dose of
Fertilizers (RDF) was applied (120 kg N, 60 kg P1017, 60 kg K 1Oha™). Phosphate, potash,

and half the nitrogen were applied basally; the remaining nitrogen was top-dressed at25 days

after transplanting. (DAT). All.recommended agronomic practices and plant protection

measures were adopted, for rice crop production. Growth-attributing characters and yield

parameters were observed in five randomly selected and tagged plants from each plot, which

were monitored up to harvesting. 31-day-old seedlings were transplanted with care at a 20 cm

x 15'em spacing, placing 3-4 seedlings per hill at a depth of 2-3 cm. The F-test was computed

to determine the significance of treatment impacts on the rice crop. Standard deviation and

critical differences of various treatments were computed at the 5% level of significance to

assess the authenticity of each respective treatment.

RESULTS AND DISCUSSION

Plantheight




The plant height of rice was recorded at 30, 60, and 100 days after transplanting (DAT)
under different treatments, showing significant variation that are presented in table 1 and
fig 1. At 30 DAT, plant height ranged from 33.35 to 41.42 cm, with a variation of
24.19%. The highest plant height of 41.42 cm was observed in the T3 treatment (AGMA
Kazuki Gold applied at 30-35 DAT and pre-panicle initiation stage), followed by the T6
treatment (AGMA Foliar Kazuki Energy applied similarly), both statistically similar.
The control plot had the lowest height of 33.35 cm.

At 60 DAT, plant height ranged from 72.20 to 80.99 cm, with a variation of 12.17%.
Again, the T3 treatment recorded the maximum height of 80.99 cm, followed by T6,

both statistically comparable.

At 100 DAT, no significant difference in plant height was observed among treatments.
The T3 treatment still showed the maximum height of 93.00.cm, followed by T6, while
the control plants had the lowest height of 82.27 cm. Treatments were statistically non-
significant at this stage. Similar type result founded by Jha et al,; 2024 and Kantwa et al.,
2019.

Drymatterproduction:

The dry matter production of transplanted. kharif rice at 30, 60, and 100 days after
transplanting (DAT) was significantly influenced by different treatments, as shown in Table 1
and Figure 2. Regardless of the observation date, dry matter accumulation per plant increased

with crop age, peaking at harvest.

At 30 DAT, treatment T3 had the highest dry matter production at 58.41 gm”, followed by
T6, with a range of 45.90 to 58.41 gmZacross treatments (Arunet al., 2019).

At 60 DAT, “foliar application of AGMA significantly influenced total dry matter
accumulation. T3 recorded the highest production at 582.07 gm?, followed by T at 562.54
gm‘z, while the control had the lowest at 475.92 gm‘z, significantly differing from other

treatments.

At harvest (100 DAT), T3 again showed the maximum dry matter accumulation at 983.66
gm?, followed by T6 at 952.93 gm™. The control had the lowest dry matter production at
844,53 gm’

Table-1 Effect of AGMA FOLIAR (Kazuki Gold/Yoshi Gold &Kazuki Energy) on Plant
height and on Dry matter accumulation (gm‘2) of rice



Plantheight(cm) Drymatteraccumulation(gm-2)
Treatment
30DAT |60DAT At 30DAT |60DAT 100DAT
Harvest

T1 37.90 75.27 84.36 53.36 551.15 948.38

T2 38.36 78.24 89.36 56.99 562.54 952.93

T3 41.42 80.99 93.00 58.41 582.07 983.66

T4 35.14 74.36 83.02 48.75 484.10 882.60

T5 36.61 78.13 86.96 54.78 519.52 933.47

T6 38.81 79.26 91.44 57.01 546.40 925.60

T7 33.35 72.20 82.27 47.58 475.92 844.53
SEm(x) 0.638 0.792 NS 0.827 3.750 1.141
CDat5% 1.935 2.403 NS 2.508 11.372 3.459

Total number of grains panicle™

The most important yield component of rice in terms of total number of grains panicle™ was
found statistically significant as influenced by different AGMA foliar application at different
stage of application. (Table 2 and Fig4). It has been observed that the total number of grains
panicle™ was. to tune of 126.86 to 180.05 among the treatments. The maximum number of
total number of grains panicle™ was recorded at T3 (180.05) followed by treatment T6
(170.86) which were statistically at par. The lowest number of total number of grains panicle’

'was observed in the control treatment (126.86).
Number of filled grains panicle™

Number of filled grains panicle™ was significantly influenced by different application of
AGMA foliar at different treatments. (Table 2. and Fig.) Number of filled grains panicle™
varied from 99.26 to 142.73. T3exhibits the maximum number of 142.73 of filled grains




panicle™. In the similar mannerT6 treatment second highest number of filled grains panicle™
recorded from table 2. The lowest number of filled grains panicle™ was obtained in T1

treatment. The other treatments are significantly differed from each other.
Panicle length (cm)

The Panicle length was found significantly different with the treatments (Table 2 and Fig3). It
has been observed that the panicle length of rice varied in their length from 22.12 to 25.74
cm. The maximum panicle length (25.74 cm) was achieved in T3. The second highest panicle
length of 25.51 was observed in T6treatment. The very short panicle length (22.2 cm) was
observed by the control treatment. Similar type of result found by Ghodakeet al.,2022
Kunduet. Al.2023

Thousand grain weight (Test weight)

The test weight (1000 grain weight) was found significant. (Table 2 and Fig5.). The test
weight in the different treatments varied from 18.65.to 20.58g. . However, the highest and
lowest values were obtained with T3 (20.58g) and T7 (18.65g) treatments, respectively. From
the observation of the present investigation, it was seen that T3found to be a best for getting

the highest Thousand seed weight (Test weight).Arun et al., 2019 observed similar results.
Yield attributes and yield
Grain yield (t. ha™)

AGMA foliar application at different growth stages improved significantly the grain yield of
rice due to the improvement in yield attributing characters (Table 2 and Fig6.). The grain
yield of rice ev. IET 4786 (Satabdi) varied to the range of 3.96 to 5.26 t ha™'. The highest
grain yield (5:26t/ha ) was recorded in T3. Lowest yield was recorded in control plot (3.96 t.
ha-1). Ghodakeet al., 2022 and Prama nicket al., 2014 both reported similar outcomes.

Straw yield

The data on straw yield of rice as influenced by AGMA foliar application (Kazuki
Gold/Yoshi Gold &Kazuki Energy) are presented in Table 2 Fig. 6. The differences in the
straw yield due to different treatments were found significant. The straw yield of rice
significantly increased from 7.32 to 7.69 t ha™ applied T3 treatment.So,T3 recorded the
highest straw yield of 7.69 t/ha, followed by T6 (7.61 t/ha) The lowest straw yield was
recorded in control plot (5.92 t ha™)(Ghodakeet al., 2022).



Harvest index

The harvest index was found statistically significant with different AGMA foliar application.

The harvest index of rice increased from 34.24% to 41.44%. The data on harvest index (%) as

influenced by different treatments are presented in Table 2 and Fig7. The harvest index

differed significantly among different treatment. However, treatment T3 gave highest value of

harvest index (41.44%) compared to rest of the treatment combinations. The lowest value of

34.24% was recorded in T7. The higher values of harvest index indicated the greater

translocation of photosynthates from source to sink and also better portioning towards

reproductive growth.Pramanicket al., 2014 discovered Similar type of results.

Table-2 Effect of AGMA FOLIAR (Kazuki Gold/Yoshi Gold &Kazuki Energy) onYield
and yield attributing characters.

Total Number | Panicle Grain Straw | Harvest
number of | of filled length | 1000 grain | Yield (t. yield t. Index
Treatment ] ] ] § L
grains. grains. (cm) weight(g) ha™) ha™) (%)
panicle® | panicle™
7.55
T 159.11 121.72 24.27 19.50 4.55 37.16
19.83 7.60
T 167.67 130.59 25.13 4.85 39.49
7.69
T3 180.05 142.73 25.74 20.58 5.26 41.44
4.39 36.08
Ty 134.82 111.82 23.20 19.14 7.49
19.26
Ts 142.98 106.25 24.05 4.34 7.43 36.75
7.61
Ts 170.86 138.11 25.51 20.23 5.12 40.58
T 126.86 99.26 22.12 18.65 3.96 5.92 34.24
CD (5%) 3.27 1.50 0.29 0.17 0.21 0.08 1.07

Chlorophyll Content (mg g ™)




Total Chlorophyll, Chlorophyll a and b contents of leaf were measured at 45 Days After
Transplanting. Highest Total chlorophyll (2.431) Chlorophyll a (1.50) and Chlorophyll b

(0.931) content were recorded in T3 that presented in Table 3 and Fig. These results were at

par with treatments T6. Remaining other treatments recorded lower chlorophyll content.

While the lowest were obtained from T7. presented in Table3 and Fig.

Table-3 Effect of AGMA FOLIAR (Kazuki Gold/Yoshi Gold &Kazuki Energy)
on Chlorophyll a(mg g ™), Chlorophyll b(mg g ) and Total Chlorophyll (mg g ™)

Chlorophyll A (mgg ™) | Chlorophyll B (mgg ™) Total Chlorophyll (g g ™)
Treatment
T1 1.36 0.868 2.228
Ty 1.39 0.884 2.274
T 1.50 0.931 2431
Ty 1.26 0.779 2.039
Ts 1.30 0.807 2.107
Ts 1.45 0.894 2.339
T, 1.07 0.707 1.777
CD (5%) 3.27 1.50 0.29

It can be inferred from the present finding that, application of AGMA FOLIAR is to improve

Rice yield. Although the application of stages is also one of the important factors for

vegetative parameters of crop growth.

Basedonthefindingoftheexperiments,thefollowingconclusionsweredrawn.

v' The highest grain yield (5.09 t/ha) was recorded in T3 treatment i.e. First

application 30-35 DAT and Second application during Pre Panicleinitiation stages.

v Kazuki Energy also has some pronounced effect but Kazuki Gold in overall has

found to be superior for obtaining higher yield and yield attributing characters.
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REFERENCES

Arun MN, Mahender Kumar R, Nori S, Singh, A, Tuti MD, Srinivas D, Venkatanna B,
Surekha K, Padmavathi.CH and:Prasad MS. Effect of seaweed extract as bio-stimulant
on crop growth and yieldwin rice (Oryza sativa L.) under transplanted condition.
Journal of Rice Research. 2019;12(2):45-50.

Baweja P, Kumar S and Kumar G. 2020. Fertilizers and pesticides: Their impact on soil
health and ‘environment. Soil health,Springer Nature Publishing, Switzerlandpp.265-
285.

Begum M, Sarmah B, Kandali G.G, Baruah V.J, Borkotoki B, Talukdar L and Barua H.J.
2022. Foliar Application of Microbial and Plant-Based Bio stimulants on Plant
Nutrition. In Bio stimulants: Exploring Sources and Applications, Springer Nature

Publishing, Singaporepp.193-22.

Chatterjee A. and Pal H. 2023. Bio stimulants for Plant Abiotic Stress Resistance and

Climate-Resilient Agriculture. In Climate-Resilient Agriculture, Vol 2: Argo-



Biotechnological Advancement for Crop Production, pp. 363-389. Cham: Springer

International Publishing,New York.

Colla, G, Hoagland L, Ruzzi M, Cardarelli, M, Bonini P, Canaguier R and Rouphael Y. 2017.
Biostimulant action of protein hydrolysates: Unraveling their effects on plant

physiology and microbiome. Frontiers in plant science 8: 2202.

Chettri, M., Bandopadhyay, P., Thapa, U. and Mondal, S. S., 2005. Integrated nutrient
management for sustaining productivity and soil fertility builkding under potato-okra-
paddy rotations. J. Crop Weed, 1:25-29

Ghodake, S.S., Thorat, T.N., Rajemahadik, V.A., Bodake, P.S;; Khobragade, N.H., Desai,
S.S., Mitkar, G.V., Mote, G.K. and Pandav, D.M., 2022. Effect of foliar application of
biostimulants on growth, yield and yield attributing characters of rice (Oryza sativa
L.). The Pharma Innovation Journal, 11(11):pp.2134-37.

Hossain M.E., Shahrukh S and Hossain S.A. 2022. Chemical fertilizers and pesticides:
impacts on soil degradation, groundwater, and human health in Bangladesh.
In Environmental degradation: challenges and strategies for mitigation, pp. 63-92.

Springer International Publishing. New York.

Jha, A.K., Yadav, PS.,  Lodhi, B., Sarkar, D., Sharma, K. and Chhaya, R., Effect of

biostimulantson growth and yield of rice.

Kantwa SR, Agrawal RK, Jha A, Pathan SH, Patil SD, Choudhary M. Effect of different
herbicides on weed control efficiency, fodder and seed yields of berseem (Trifolium
alexandrinum L.) in central India. Range Manag Agrofor. 2019;40(2):323-328.

Kundu S, Karak S, Hansda N N, Thapa U, Rahaman AO. Assessing the Effects of
Biostimulant on Tomato Growth, Yield and Quality in Open Field Condition.
International Journal of Environmentand Climate Change. 2023;13(12):1177-1187.

Martin M.H.J, Angel M.M.M, Aar6n S.L.J and Israel B.G. 2022. Protein hydrolysates as bio
stimulants of plant growth and development. In Bio stimulants: exploring sources and

applications, pp. 141-175. Springer Nature Publishing, Singapore.



Martin M.H.J, Angel M.M.M, Aar6n S.L.J and Israel B.G. 2022. Protein hydrolysates as bio
stimulants of plant growth and development. In Bio stimulants: exploring sources and

applications, pp. 141-175. Springer Nature Publication, Singapore.

Muthayya S, Sugimoto J.D, Montgomery S and Maberly, G.F. 2014. An overview of global
rice production, supply, trade, and consumption. Annals of the New York Academy of
Sciences 1324(1): 7-14.

Pramanick, B., Brahmachari, K., Ghosh, A. and Zodape, S.T., 2014. Effect.of seaweed saps
on growth and yield improvement of transplanted rice in old alluvial soil of West
Bengal. Bangladesh J. Bot, 43(1): pp.53-58.

Ramteke and Pratik, et al. 2023 "Perspective Chapter: Conservation and Enhancement of Soil
Health for Sustainable Agriculture.” Organic Fertilizers-New Advances and
Applications. Intech Open21(1): 23-28

Rahaman AO, Thapa , U.Kundu, S, KarakS and Hansda , N .N.2024 Basic Concepts of
Biostimultants . Agro India Publications, Allahabad, pp.1-104

Singh V.K. 2017. Fertilizer management in rice. Rice production worldwide 10 (1):217-253.

Van Oosten M.J, Pepe O, De Pascale S, Silletti S and Maggio A. 2017. The role of bio
stimulants and bio effectors as alleviators of abiotic stress in crop plants. Chemical

and Biological Technologies in Agriculture4 (5): 1-12.

Effect of AGMA foliar ( kazuki Gold / Yoshi Gold & Kazuki
Energy) on Plant height (cm).

= 100 . i . .

o - — —

N— Ve

Uh]]]]]]]] |] [ e
= 0 60DAT

e

= T1 T2 T3 T4 T5 T6 T7 At Harvest
c

o Treatments

Fig: 1 Effect of AGMA foliar (Kazuki Gold / Yoshi Gold & Kazuki Energy) on Plant height (cm).
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Fig: 3 Effect of AGMA foliar ( k & Kazuki Energy) on Panicle length(cm).
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