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ABSTRACT: Abiotic environment usually influence the physiological properties of plants, which consequently affect its growth
and vyield. The research aims to determine the effect of combined integrated fertilizers on the physiological and agronomic
character of Aloe vera plants. The experiment was laid out in RCBD, with three replications. Treatments were factorial
combinations of cow manure rate (30 and 45 t ha) and humic nitrogen of eight levels i.e. urea, AS, NPK fertilizer, KNOs, humic
urea, humic AS, humic NPK, and humic KNOs. Observed variables include physiological and agronomic component of plants.
Data were subjected to ANOVA followed by DMRT at 5% significance level. There were significant interaction effect between
manure rates and nitrogen sources upon all variables measured. Highest values of stomata index and density were achieved by the
combined effect of manure rate of 30 t ha* with urea, while manure rate of 45 t ha™* with humic urea resulted the highest value of
stomata aperture. Increase in all physiological as well as agronomical characters were achieved by manure of 30 and 45 t ha* with
the addition of humic urea.
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Abbreviations: ANOVA- analysis of variance; DMRT - Duncan's Multiple Range Test; KNOs; — potassium nitrate; AS -
ammonium sulphate; RCBD - randomized complete block design; NPK - nitrogen phosphor potassium; NRA - nitrogen reductase
activity.

INTRODUCTION

Aloe vera L. is known as miracle plant, a multifunctional plant which belongs to horticulture. Aloe has diverse morphologies and
functions. The leaves contain carbohydrates, proteins, fat compounds, 17 essential amino acids, minerals, four different kinds of
vitamin and six different kinds of enzyme. Secondary metabolites like alkaloids, aloins, lectins, lignin, saponins, tannins, phenolic
and glukomannan are also present in it. It plays an important functional role as an ingredient of phytotherapeutics (Nandal et al.,
2012; Rajeswari et al., 2012). Aloe is a medicinally and economically important genus. Many uncommon species of aloe were
endangered because of plant destruction and destroyed of natural habitat (Attia and Sodany, 2019).

According to Ciccarelli et al. (2009), plants respond to stress condition by bending leaves, increasing glandular trichome,
epidermis, stomata, hydathode, aerenchyma, and water holding parenchyma. In salt stress, there was an increase in osmotic
potential, chlorophyll, Na, Ca, and Mg content, but a decrease in protein and phosphorous content was also reported by Abou-
Leila (2012). Owing to its range of benefits, cultivation of aloe plant is very important. Unfortunately, arable land in Yogyakarta
Special Territory was converted into non-agricultural land, at the rate of approximately 200 hectares per year (Yanti et al., 2016),
therefore, the available land is in the form of sandy soil. The characteristics of sandy soil are porous, high soil temperature and
high evaporation rate, low water and nutrient content, and high wind speed will directly affects plant structure and cell activity,
which eventually affecting plant growth.

Humic acid could affect plant physiology by improving the soil structure, nutrient absorption and influencing its root
orientation. Humic acid contains auxin, a plant regulator substance (Trevisan et al., 2010). Prakash et al. (2012) reported that
application of 4% humic potassium increased in chlorophyll and steviocide content of Stevia rebaudiana, while in Morus alba,
4% humic potassium increased total chlorophyll and carbohydrate content and ultimately improved plant growth and yield
(Prakash et al., 2013). Futher research has to be conducted to assess the effects of manure and various humic nitrogen on
physiological and yield characters of Aloe vera L. plant grown in coastal sandy soil, which will affect the growth and yield of
plants.
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MATERIALS AND METHODS

A field experiment was carried out during May 2018 to June 2019, in Cangkring village, Bantul Regency, Yogyakarta Special
Territory, Indonesia. The area is 15 meters above sea level, has sandy type of soil, and 100% sun light. The temperature of site
was 30-36°C with annual rainfall of 1625 mm year™.

It was a factorial experiment, laid out in Randomized Complete Block Design, with three replications. The first factor was
cow manure rate of 30 and 45 t ha and the second factor was nitrogen source i.e. urea, ammonium sulphate, NPK fertilizer,
potassium nitrate (KNO3), and with addition of humic substance to each nitrogen source.

Seedlings were prepared in polybags before transplanted in the field to conduct the experiments. Soil tillage was conducted
using hoe, then 48 plots and planting holes were made. Cow manure was applied in each plot as basic fertilizer, equivalent to
manure rate of the treatment. Manure was spread along the row, one week before transplanting.

After two months grown in polybags, seedlings were transplanted in the field. One third of nitrogen source was applied one
month later, while the second and third nitrogen application was done after two to three months. Watering was done every
afternoon, using plastic hoses. Weed control was done manually by removing the weeds grew around the plants and the whole
field experiment as needed. The crop was harvested after 12 months. Data collected were fresh weight and dry weight of leaves,
physiological characters namely density, index, and aperture of stomata, chlorophyll a and b content, Nitrogen Reductase Activity,
and proline content. Stomata determination was done using transparant nail polish and then observed under microscope.
Chlorophyll content was determined by spectrophotometric characters (Wintermans and De Mots, 1965), while Bates et al. (1973)
used rapid determination to obtain proline content. Analysis of variance (ANOVA) were used to analyze all data and followed
with Duncan’s Multiple Range Test at 5% level of significance for means comparison (SAS, 1988).

RESULTS AND DISCUSSION
There were significant interaction effects between manure rate and humic nitrogen sources on all variables observed.

Density, Index, and Aperture of Stomata

The highest stomata density was obtained at 30 t ha* manure combined with urea, while lower values was obtained when
combined with KNO3 (Table 1). High values of Stomata Index was obtained by the combination 30 t ha"* manure with urea or AS,
whereas highest values of stomata aperture was obtained when 45 t ha* manure combined with humic urea. The result revealed
that combination of manure with humic nitrogen gave lower values of stomata conductivity which was the opposite to Abbas et al.
(2012) work, that stomata conductivity increased by combination of manure with humic acid at the rate of 40 ml-* per plant on
kinnow mandarin. However, Kahraman (2017) reported that application of 70 kg ha' humic acid could increase stomata
conductivity of string bean.

Chlorophyll a and b content and Nitrogen Reductase Activity

Highest values of chlorophyll a content was achieved when 30 t ha* manure combined with humic NPK, on the other hand
lower values obtained when 45 t ha™* manure combined with humic urea (Table 2). Sindu et al. (2014) reported that the application
of farmyard manure increase the quality of glycoside content of Indigofera tinctoria. Chlorophyll a content lowered when there is
no addition of humic acid. This showed that humic acid play important role in nutrient absorption by plant root. This result
showed great resemblance with Prakash et al. (2012) and Prakash et al. (2013) who stated that chlorophyll content of Stevia
rebaudiana and Morus alba increased when 7% humic acid was applied. Kandil et al. (2017) also reported the same result by the
addition of 5% humic acid to wheat.

High values of chlorophyll b was obtained by the application of 30 and 45 t ha* manure combined with humic urea and
humic NPK, while lowest values was obtained if combined with ammonium sulphate (Table 2). Increase in chlorophyll b content
was observed by the addition of humic acid and highest values was obtained when applied as NPK and urea. This showed that
humic acid could improve root’s nutrient absorption. This result was in line with Ameri and Tehraniar (2014), who reported that
addition of 20 ppm plant™ humic acid to Fragaria ananassa increased its chlorophyll content. Application of 1 ppm putrescine
and 1 ppm humic acid to cotton increased in chlorophyll b content (Hernandes et al., 2014).

The highest NRA was found at the application of 45 t ha™* manure combined with humic NPK, whereas the lowest values
obtained when application of manure combined with ammonium sulphate. In general, higher values was achieved when humic
acid applied. Boogar et al. (2014) reported that addition of humic acid to Petunia hybrida at the rate of 400 ppm plant* increased
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its micronutrient absorption that consequently increased enzymes synthesis in it, whereas Hernandez et al. (2014) found that
humic acid of 1.5% increased nitrate reductase in caisim. Shahein et al. (2015) also reported that humic acid increase nitrogenase
enzyme in caisim cultivar, and Danyaei et al. (2017) reported that humic acid of 25 kg ha* increased micronutrient absorption in
Olive.

Proline Content, Fresh Weight of Leaf and Dry Weight of Leaf

Highest values of proline content was obtained when 30 t ha* manure combined with ammonium sulphate, and lower
values achieved when combined with any other nitrogen sources (Table 3). Proline content decrease by the addition of humic
nitrogen. Lowest values obtained when 45 t ha* manure with addition humic NPK, humic KNOs or humic ammonium sulphate.
This showed that sandy soil stress can be reduced by the addition of humic substances. Aydin et al. (2012) found that application
of 1% humic acid decreased proline content of string bean (Phaseolus vulgaris L.) leaves, and 1500 ppm humic acid also resulted
in reduction of proline content of linseed (Neware and Bobade, 2018). Furthermore, it was supported by Kandil et al. (2017) that
addition of 5% humic acid decreased proline content of wheat leaves.

Highest values of leaf fresh and dry weight was achieved when manure rate of 30 and 45 t ha! applied with humic urea,
but lower values obtained when manure applied with nitrogen source such as urea, AS, NPK fertilizer and KNO3 (Table 3).
Different from the report of Sukartono et al. (2011) that the highest maize yield in the rainy season was noted for cattle manure,
while Subaedah et al. (2019) reported that application of organic fertilizer 20 t ha! increase growth and yield of soybean. Lower
values with no significant difference of leaf fresh weight was obtained by manure combination with humic AS, humic NPK, and
humic KNOs. This indicated that addition of humic acid gave better effects, such as better growth was obtained by the application
of manure combined with humic nitrogen. Danyaei et al. (2017) found that application of 25 kg ha* humic acid increased Olive
fruit weight, while Khan et al. (2017) stated that application of 300 L humic compound could increase potato yield. This findings
were also supported by Neware and Bobade (2018), that 300 — 500 ppm humic acid increased yield of Linseed. Different from the
report by Li et al. (2019) that rapeseed sowing method with nitrogen 180 kg ha* was proved to be more effective.

CONCLUSIONS

It is concluded that all physiological character and yield variables of Aloe vera were significantly affected by the interaction effect
of manure rate and nitrogen sources, 30 t ha* manure combine with urea fertilizer gave highest value of stomata density and
index, while humic urea when combined with 45 t ha' manure gave highest value of stomatal aperture. The highest value of
chlorophyll a content was obtained by the combination of humic NPK fertilizer with manure dosage of 30 t ha?, as well as
chlorophyll b content, while the highest nitrogen reductase activity was obtained by a combination of humic NPK fertilizer with
manure rate of 45 t ha™’. The combination of ammonium sulphate fertilizer with 30 t ha! manure, increased the proline content,
while the highest fresh and dry weight of leaves was obtained at the application of humic urea with manure rate 30-45 t ha™.

ACKNOWLEDGEMENT
The authors grateful to Indonesia Ministry of Research, Technology, and Higher Education, for providing financial support
through Post Doctor Research Funding No.118/SP2H/LT/DRPM/I1V/2018.

REFERENCES

1. Abbas T, Ahmad S. Ashraf M, Shahid MA, Yasin M, Balal RM, Parves MA, Abbas, S. 2012. Effect of humic acid on
application at different growth stages of kinnow mandarin on the basis of physiobiochemical & reproductive
responses. Academic Journal Biotechnology 1(1), 014-020. DOI. 10.15413/ajb.2012.0106

2. Abou-Leila, Metwally SA, Husein MM, Leithy SZ. 2012. The combined of salinity and ascorbic acid on anatomical
and physiological aspect of Jatropha plant. Australian Journal Basic and Application Science. 6 (3), 533-541.
http://www.ajbasweb.com/old/ajbas/2012/March/533.541pdf

3. Ahmed AHH, Darwish ESAH, Alobaidy MG. 2013. Effect of putrescine and humic acid on growth, yield and
chemical compositions of cotton plants on grown under saline soil conditions. America Eurasian Journal Agriculture
and Environment Science 13 (4), 479 — 497. DOI. 10.5829/idosi.ajaes.2013.13.04.1965

4. Ameri A, Tehraniar A. 2014. Effect of humic acid on nutrient uptake and physiological characteristic Fragaria
ananassa Camarosa. Acta Horticulturae 6 (1049), 77 — 79. DOI. 10.17660/ActaHortic.2014.1049.54
287 “Corresponding Author: Maria Theresia Darini VVolume 03 Issue 12 December 2020

Available at: ijcsrr.org
Page No.- 285-290


https://doi.org/10.47191/ijcsrr/V3-i12-11
http://www.ijcsrr.org/
http://www.ijcsrr.org/

International Journal of Current Science Research and Review

ISSN: 2581-8341 |‘/ lL\.!/_IJ

Volume 03 Issue 12 December 2020

i LCSRR i

DOI: 10.47191/ijcsrr/V3-i12-11, Impact Factor: 6.595
IJCSRR @ 2020

WWW.ijcsrr.org

5. Attia OA, Al — Sodany YM. 2019. Ecological distribution and genetic variation of some aloe species in Taif KSA.
Pakistan Journal Biology Science 22 (12), 623 — 629. DOI. 10.3923/pjbs.2019.623.629. http://www.pjbs.org

6. Aydin A, Kant C, Turan M. 2012. Humic acid application alleviatesalinity stress of bean (Phaseolus vulgaris L.) plant
decreasing membrane leaf. Africana Journal Agriculture Research 7 (7), 1073 — 1086. DOI. 10. 5877/AJAR
http://doi.org/10.5897/AJAR.10274

7. Bates L, Waldren RP, Teare ID. 1973. Rapid determination of free proline for water stress studies. Plant and Soil, 39,
205 — 207. http://doi.org/10.1007/BF00018060

8. Boogar A, Shirmohammadi E, Geikloo A. 2014. Effect of humic acid application on qualitative characteristic and
micronutrient atatus in Petunia hybrida L. Bulletin Environment Pharmaceutical and Life Science 3(9),15 — 19.
http://www.bepls.com

9. Ciccarelli, Daniela LMC, Forino, Balestri M, Pagni AM. 2009. Leaf anatomical adaptation of Calystegia saldanella,
Euphorbia paralias and Otanthus maritimis to the ecological condition of coastal sand dume system. International
Journal Cytology Cytosystematics and Cytogenetics, 62 (2), 142-151.
http://yumpu.com/en/docoment/read/16287978/leaf

10.  Danyaei A, Hassanpour S, Baghaee MA, Dabbagh M, Babarabie M. 2017. The effect of sulfur containing humic acid
on yield and nutrient uptake in olive fruit. Journal Ecology 7, 279 -288. http://www.scirp.org/journal/oje.

11.  Hernandez OL, Calderin A, Huelva R, Guridi F, Aguiar NO, Olivares FO, Canellas LP. 2014. Humic substances from
vermicompost enhance urban lettuce production. Agronomy. Sustainable Devition 1-9. DOI.10.1007/3.13593-014-
0221.

12. Kahraman A. 2017. Effect of humic acid doses on yield and quality parameter of cowpea (Vigna unguiculata L.Walp)
cultivar. Legum. Research An International Journal 40 (1), 155 — 159. DOI. 10.18805/Ir.v0iOF.3763.

13.  Kandil AA, Sharief AEM, Seadh SE, Altai DSK. 2017. Physiological role of humic acid amino acid and nitrogen
fertilizer on growth of wheat under reclaimed sandy soil. International Journal Environment Agriculture and
Biotechnology 2 (2), 732 — 743. http://dx.doi.org/10.22161/ijeab/2.2.22.

14. Kasmani MRB, Samavat S, Mostafavi M, Khalighi A. 2017. The effect of application of humic acid on biochemical
parameter of pistachio under drought stress. New York Science Journal 6 (12), 26-31.
http://www.sciencepub.net/newyork

15.  Khan A, Khan RV, Khan Z, Hussain, F, Shah SS. 2018. Effect of humic substances alone and in combination with
micronutrient on potato yield and nutrient status. International Journal Agronomy and Agricultur Reseach 11(5):24
- 29. http://www.innspub.net

16.  LiH, Ghafoor A, Karim H, Guo S, Li Z, Wu Y, Sum Y, Yan F. 2019. Optimal nitrogen fertilization management of
seed sowing rape seed in Yangtze River Basin China. Pakistan Journal Biology Science 22 (6), 291 — 298. DOI.
10.3923/pjbs-2019.291.298 http://www.pjbs.org

17.  Nandal U, Bhardwaj RL, Kendra KV. 2012. Aloe vera a valuable wonderplant for food, medicine and cosmetic use.
International Journal Pharmacy Science Rev. and Research 13(1),59 — 67. http://www.globalresearchonline.net

18.  Neware, M.R. and Bobade, P.N. 2018. Combined effect of humic acid through vermicompost wash and NAA on
biochemical parameter and productivity of linseed. Int. J. Curr. Microbiol. App. Sci. Spe. Issue 6:2682 — 2691
http://dx.doi.org/ijcmas.2018

19.  Prakash. P., Kumari, P.R., Aishwarya, V., Polani, T., Venugopal, A. and Thirumurugan, A. 2012. The Influence of
potassium humat on Stevia rebaudiana. Int. J. Agric. and Food Sci. 2(1): 30 — 31. http://www.urpjournal.com

20.  Prakash, P., Samundeeswari, R., Navaneethan, G., Padmaja, P., Ramakrishnan, B., Chatterjee, A. and Nisha, M.M.
2013. Influence of potassium humat on Morus alba and analysis their nutrient content. Int. J. Agric. Res. 3(6):1 -6.
http://www.innspub.net

21.  Rajeswari, R., Umadevi, M., Rahale, C., Pushpa, R., Selvavenhaesh, S., Kumar, K.P.S. and Bhwnick, D. 2012. Aloe
vera: The miracle plant is medicinal and traditional in India. J. Pharmacognocy and Phytochemistry 1(4):118 — 124.
http://www.phytojournal.com.vol 1 issue4/17htm

22.  S.A.S.1988. STAT user’s guide release 6.03 edition. S A S Institute Inc, Cary, NC, USA.
http://dl.acm.org/doi/book/10.5555/61079

23.  Shahein, M.M., Afifi, M.M. and Algharib, A.M. 2015. Study the effects of humic substances on growth, chemical
constituents yield and quality of two lettuce cultivars (cv Dark Green and Big Bell). J. Matter Env. Sci. 6 (6): 473 —
486. http://www.jmaterenvironsci.com.vol16

288 “Corresponding Author: Maria Theresia Darini VVolume 03 Issue 12 December 2020

Available at: ijcsrr.org
Page No.- 285-290


https://doi.org/10.47191/ijcsrr/V3-i12-11
http://www.ijcsrr.org/
http://www.ijcsrr.org/

International Journal of Current Science Research and Review
ISSN: 2581-8341 |/. L.!’ﬂ
Volume 03 Issue 12 December 2020 \_ DCSRR
DOI: 10.47191/ijcsrr/V3-i12-11, Impact Factor: 6.595

IJCSRR @ 2020

ity

WWW.ijcsrr.org

24.  Subaedah, St., Ralle, A. and Sabahannur St. 2019. Phosphate fertilization efficiency improvement with the use of
organic fertilizer and its effect on soybean plants in dry land. Pak. J. Biol. Sci. 22(1): 28 — 33.
DOI. 10.3923/pjbs.2019.28.33 http://www,pjbs.org
25.  Sindhu, P.V., Kanakamany, M.T. and Beena C. 2014. Effect of organic manure and biofertilizers on herbage yield,
quality and soil nutrient balance in Indigofera tinctoria cultivation. J. Tropical Agric. 54(1): 16 — 20.
http://www.jtrpag.kau.in/index.php/ojs2/article/view/364
26.  Sukartono, Utomo, W.H., Kusumo, Z. and Nugroho. 2011. Soil fertility status nutrient up take and maize (Zea mays
L.) yield following biochar and cattle manure application on sandy soil of Lombok, Indonesia. J. Tropical Agric. 49
(1-2): 47 — 52. http://wanihadi.lecture.ub.ac.id/files/2012/UTOMO
27.  Trevisan, S., Francioso, O., Quaggiotti, S. and Nardi, S. 2010. Humic substances biological activity at the plant soil
interface from environmental aspects to molecular. Factors Plant Signaling and Behavior 5(6):635 — 643.
DO1.10.4161/psb.5.6.11211 http://www.ncbi.nlm.nih/gov/pmc/articles/PMC.3001551
28.  Wintermans, J.F.G.M. and De Mots, A. 1965. Spectrophotometric characteristic of chlorophyll a and b and their
pheophytins in ethanol. Biochemica Biophysica Acta, 109:448 — 453. http://doi.org/10.1016/0926-6585(65)90170-6
29.  Yanti, G.l., Martono, E., and Subejo, S. 2016. Protection of sustainable food agricultural Land in order to strengthen
food security in the Bantul district, Special Region of Yogyakarta. Food Security J. 22(1):1 — 21.
http://www.journalugm.ac.id/jkn/article/view
TABLES
Table 1. Density, Index, and Aperture of Stomata
Humic Stomata Density Stomata Index (%) Stomata Aperture (mp)
nitrogen Manure Rate Manure Rate Manure Rate
source 30that 45 that 30that 45t hat 30that 45t hat
Urea 47,51 a 31,67c 0,115a 0,080 cd 261,41 ef 375,40 b
AS 31,67c 31,67c 0,122 a 0,093 b 347,80d 344,47 ¢
NPK 31,67c 15,84d 0,064 f 0,046 g 288,83 ef 347,70 ¢
KNO; 36,95 b 31,67c 0,077 cd 0,061 f 244,66 f 359,86 ¢
Urea +H 31,67c 15,84 d 0,074 de 0,044 f 360,06 ¢ 467,45 a
AS +H 31,67c 31,67c 0,069 ef 0,078 cd 302,94 ef 373,88b
NPK +H 31,67c 31,67c 0,085 bc 0,085 de 350,83 cd 379,29 b
KNOz+H 31,67c 31,67c 0,057 f 0,068 ef 334,41 de 373,37b
Interaction (P <0.05) (P <0.05) (P <£0.05)
Note: means followed by same letter in the same column are not significantly different based on Duncan’s Multiple Range

Test at 5% level of significant.

Table 2. Chlorophyll a and b Content, and Nitrogen Reductase Activity

Humic Chlorophyl a (%) Chlorophyl b (%) NRA (%)
nitrogen Manure Rate Manure Rate Manure Rate
source 30that 45 that 30that 45 that 30that 45 tha'
Urea 0,101c 0,089e 0,057 de 0,059d 2,41d 2,82 cd
AS 0,109 ¢ 0,095 de 0,052 f 0,052f 2,14 ¢ 2,16 e
NPK 0,085e 0,095 de 0,056 e 0,055e 332¢ 2,44 d
KNO; 0,095 de 0,095 de 0,057 de 0,058 de 2,77d 2,54d
Urea +H 0,124 b 0,108 bc 0,074 ab 0,072b 342c¢ 3,95b
AS +H 0,127 b 0,105¢ 0,065¢ 0,065¢ 3,85h 3,36¢
NPK +H 0,143 a 0,122 b 0,082 a 0,072b 3,84b 524 a
KNOs +H 0,099 c 0,102 ¢ 0,065¢ 0,066 ¢ 3,90b 36lc
Interaction (P <0.05) (P <0.05) (P <0.05)

Note: means followed by same letter in the same column are not significantly different based on Duncan’s Multiple Range

Test at 5% level of significant.
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Table 3. Proline Content, Fresh Weight of Leaf and Dry Weight of Leaf

Humic Proline Content (%) Fresh Weight of Leaf () Dry Weight Leaf (g)

nitrogen Manure Rate Manure Rate Manure Rate

source 30 that 45 tha' 30 that 45 tha' 30 that 45 tha'

Urea 4,60d 4,46d 336,44 b 331,12 b 4247 ¢ 43.29 ¢

AS 9,92a 3,83e 286,16 ¢ 292,32 4482 ¢ 4497 ¢

NPK 8,01b 38le 296,66 ¢ 286,14 ¢ 45.44 d 42.18d

KNOs 533¢c 312e 218,84 f 232,24 ¢ 37.16¢ 3497e

Urea +H 2,15 fg 2,67 f 426,44 a 438,66 a 66.07 a 62.19a

AS +H 2,039 1,61h 328,24 b 302,36 b 52.52b 58.38 b

NPK +H 2,87f 1,07 h 304,22 b 326,44 b 58.67 b 58.97 b

KNOs+H 2,379 0,99h 322,66 b 328,27b 57.23b 47.72 b

Interaction (P <0.05) (P <0.05) (P <0.05)

Note: means followed by same letter in the same column are not significantly different based on Duncan’s Multiple Range
Test at 5% level of significant.
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