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Abstract

Backgroundand Objective: Soybean |neofthe main food commodities in Indonesia with high protein content. The needforsoybeans
is increasinggEline with increasing public awareness of high protein foomuhile soybean production in Indonesia is still very low. This
study aims to analyze the growth an@ield of two soybean varieties to Increase the availability of phosflorus nutrients with the
application of Arbuscular mycorrhizae. Materials and Methods: The experiment was designed in the form of a Split-Split Plot Design. As
the main plotis the treatment of varieties consisting of two types, namely: Anjasmoro and Gema varieties. As a subplot is a mycorrhizal
application consisting of two levels, namely without the application and mycorrhizal application. As sub-sub plots are phosphatefertilizers
consisting of t levels, namely 50, 100 and 150 kg SP_;; ha~". Of the three factors obtained 12 treatment combinations. Results: The
results showed that the growth of soybean plantswasinfluenced by the variety used, and the interaction between phosphatefertilization
and mycorrhizal application. In the pod weight parameters showed th Zahe use of Anjasmoro varieties with mycorrhiza application and
fertilization of 100 kg SP_;;ha~' obtained pod weight. Conclusion: Theresults showed that the selection of soybean varieties determines
the level of production obtained. The study also discovered that the effectiveness of mycorrhizae in increasing the availability of
phosphorus nutrients was obtained in fertilizing low doses of phosphorus.
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INTRODUCTION

InIndonesia, soybeanis a source of vegetable protein and
is used as raw material for making tempeh and tofu, and is
o used as animal feed'. Besides being rich in protein,
soybean seeds also contain phosphorus, iron, calcium, vitamin
Bwith complete amino acid composition, so that the potential
for human body growth. Soybeans also contain unsaturated
acidsthat can preventarterial sclerosis,which s the hardening
of the argEgigs?.

The need for soybean is increasing from year to year in
line with population growth and increasing public awareness
of vegetable protein foods. While soybean productionis still
very low. This causes the high import of soybeans. In 2018,
imports of soybean in Indonesia by 2.5 million tonnes®.

Efforts to increase soybean production continue to be
carried out, for example, the use of superior varieties. Variety
selection plays an important role in crop cultivation because
variety is the main key to increase production®. In addition to
the selection of varieties, management of the growing
environment must also be considered, because plant growth
and production is greatly affected by environmental factors,
both directly and indirectly®. Soybean development is
generally carried out in dry land which is faced with many
problems including low soil fertility. Therefore it is necessary
to improve soil fertility by fertilizing.

Amongthe three primary macronutrients, phosphorus is
one of the macronutrients that often limits crop production
and its availabilpygis often problematic®’. Phosphate
fertilization seeks @ncrease the availability of phosphate
nutrients for plant growth and production. However,
phosphate fertilization is not always directly proportional to
the level of phosphate nyfient uptake by plants. In the soil,
phosphorus is very easilyﬂed by other elements such as Al,
Fe, Ca, and Mg, so that phosphorus is not available for plants®
1% Toincrease the efficiency of P fertilization, one way that can
be done is towork on a combination of P fertilization with the
application of biological fertilizer'".

Mycorrhiza is a type of biological fertilizer and is a fungus
that lives in the soil and can be associated with plants™.
Mycorrhizal plants can absorb water and nutrients better
because of hyphae threads from mycorrhiza so that access
andwider reach in exploiting nutrients in an area’'. External
hyphae on mycorrhiza can absorb the phosphate element that
isbound in the soil and become an element that is available
to plants’'¢. The use ofarbuscular mycorrhizae also increases
the resistance of drought plants'.

Based on this description, a study was conducted to

analyze the effect of varieties and increase the availability of P
nutrients with the application ofarbuscular mycorrhizaetoan
increase in soybean crop yields.

MATERIALS AND METHODS

Study area:%is research was conducted in the dry land of
Takalar Regency, South Sulawesi, Indonesia. The study lasted
from April until September 2019. The planting material
consists of Anjasmoro varieties, Gema, manure, mycorrhizae,
urea, SP_,,, KCl and insecticide. While the tools used include:
hoes, hand tractors, scales, labels, meters, ovens and others.

Q)erimentalprotedure:This experiment was designed with
a Split-split Plot Design. As the main plot is the treatment of
varieties consisting of two types, namely:

+  V1:Anjasmoro Varieties
»  V2:Gema Varieties

As a sub-plot is the administration of mycorrhizae
consisting of two levels, namely:

»  M1: Without mycorrhizae
»  M2: mycorrhizal application (8 tons ha™')

As sub-sub plot is the fertilization of phosphorus which
consists of three levels, namely:

. ﬂ: 50kgSP_ s, ha!
«  P2:100kgSP_s ha™
»  P3:150kgSP_i ha™'

Of the three factors, 12 treatment combinations were
obtained and repeated three times to obtain 36 experimental
unit units.

Implementation of the experiment: The End used in the
experimentwas divided into three blocks asreplications. Each
k is divided into 2 main plots measuring 10x3 m. The
mai was divided into two sub-plots measuring4.5X3m,
then sub-plots were divided into three sub-plots measuring
1.5X3 m. The distance between the main plots is 1m and the
distance betwe locks is 1 m. Soybean seed planting g3
carried out with a distance of 40 cm between the rows and a
distance of 20 cm in rows. SP_y, fertilization and mycorrhizae
are given at the same time as planting with dosages in
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accordance with the provisions of the treatment, KCl fertilizing
with a dose of 100 kg per hectare given at planting and
fertilizing 100 kg per hectare of urea, given twidjnamely at
planting with 1/3 dose and 2/3 of the dose at the age of
30 days after plaBfiing.

Weeding is done manually at the age of 20 and 40 days
after planting. Replanting crops and crop thinning are done if
needed at the age of Pveeks after planting.

The parameters obseffed in this study include: plant
height, number of leaves, number of pods, pod weight per
plant, weight of 100 seeds, weight of seeds per ha, and P-
available in soil conducted at the end of the experiment.

RESULTS AND DISCUSSION

@nt height: The results of the analysis o@®@ent height data
at the age of 8 Weeks after Planting (WAP) showed that there
was a significant interaction between the use of diffe?
varieties with application mycorrhizal. Likewise, the
application of phosphorus fertilizer has asignificant effect. The
average height of the soybean crop in Table 1 indicated that
the interaction between the use of varieties Gema with the
use of mycorrhizal plants exhibits a high of 56.71 cm. In the
treatment of phosphorus, fertilization shows that the more
the dose of phosphorus fertilizer is given up to a dose of
150 kg ha~" the higher the soybean plants produced.

E.lmber of leaves: Observation of the number of leaves
showed that there is a significant interac effect between
varieties and phosphorus fertilization. The average number of
leaves in Table 2 showed that the Gema variety with 150 kg
SP_s ha™' fertiliZ&ion has a greater number of leaves, 26.7
strands, and is significantly different from the interaction
between Anjasmoro varieties with the same dose.

@mber of pods per plant: The number of pods per plant is
presented in Fig. 1 and indicated that Anjasmoro varieties
producem ods compared with Gemavarieties. Thisfigure
also shows that the application of mycorrhiza increased the
number of pods in both Anjasmoro and Gema varieties.
23

Pod weight per plant: The results of the analysis of pod
weight per plant showed that there were significant
interactions between different varieties, mycorrhizal
application and phosphorus fertilization. Table 3 showed that
the interaction between Anjasmoro varieties with mycorrhiza
application and fertilization phosphate of 100 kg SP_; ha™'
(VIM1P2) obtained the heaviest pod weight of 41.70 g and

Table 1: Theaverage plantheight (cm) of two soybean varieties at 8 WAP with
mycorrhiza application and phosphate fertilizer
Phosphate Fertilization

Varieties and

Mycorrhizae g (P1) 100 kg (P2) 150 kg (P3) Average
VIMo 50.31 54.28 54.38 52,99
VIM1 46.97 49.48 50.44 48.97%
V2MOo 50.58 53.69 54.34 52,87
V2M1 57.71 56.61 55.83 56.71¢
Average 51.3% 53.51° 53.75°

Thenumberfollowed by the samelettersin the same row and column means are
notsignificantly differentaccording to L5D test a 0.05, WAP:Week after planting,
V1: Anjasmoro variety, V2 Gema variety, MO : No Mycorrhizae, M1: Mycorrhizae

Table2: Effectsof mycorrhizal application and phosphorusfertilization on the
number of leaves of two soybean varieties
Application mycorrhizae

Varieties and

Phosphate No Mycorrhizae Mycorrhizae Average
Wik 221 233 2270
Vip2 250 225 23.7ebe
ViP3 226 232 229
V2P 208 202 205°
V2P2 2517 23.51 243
V2P3 26.32 2714 267
Average 23.7 233

Thenumberfollowed by the sameletters are not significantly differentaccording
to LSDtesta 0.05

Table3: The average weight of pods per plant (g) of two varieties of soybean
with mycorrhizae application and phosphorus fertilizer
Varieties

Mycorrhizae and

Phosphate Anjasmoro (V1) Gema (V2)
MOP1 26.38¢ 11.934
MOP2 2632 14.374
MOP3 3167 11.84¢
M1P1 36.16% 14.96¢
M1P2 4170 14.04¢

M1P3 m 3268 13.87°
Thenumberfollowed by the sameletters are not significantly differentaccording
to LSDtest a 0.05

was significantly different from otherinteractions except with
interactions between Anjasmoro varieties with the use of
mycorrhiza and fertilizing phosphorus 50 kg SP_i ha™'
(VIM1P1).

The weight of 100 seeds of soybean: Observation of the
weight of 100 bji showed that different varieties significantly
affect the weight of 100 seeds. The average weight of 100
seeds in Table 4 showed that the Anjasmoro variety has
significantly heavier seeds (15.28 g) compared to the Gema
variety (1240 g).

Dry seed production per ha: Theresults of the analysis of the
production of soybean dry seeds per ha indicated that
differences in varieties and mycorrhizal applications have a
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Fig. 1: Effect of application of mycorrhiza and phosphate

fertilizer to the number of pods of two soybean
varieties

Table 4:  The weight of 100 seeds (g) two soybean varieties with application
mycorrhizae and phosphorus fertilization

Varieties
Mycorrhizae and
Phosphate Anjasmoro (V1) Gema (V2) Average
MOP1 1581 12.47 14.14
MapP2 1524 12.09 13.66
MaP3 1479 1219 13.49
M1P1 1544 12.50 13.97
M1P2 1587 12.68 14.27
M1P3 1454 12.47 13.50
Average 1528 12.400

The number followed bg;fe rent letters are significantly different
according to LSD test a U0

Table 5: Production of dried seeds per ha (ton) two soybean varieties with
mycorrhizal applications

Varieties
Mycorrhizae Anjasmoro Gema Average
No mycorrhizae 2404 1.756 2.0800
Mycorrhizae 2875 2151 2513
ge 2639 1.937%

umbers followed by different letters in the same row and column mean
different significantly based on the LSD Test 0.05

significant effect. Dry seed production per ha in Table 5
showed that the use of Anjasmoro varieties obtained higher
production of 2.639 t ha~"and significantly different from the
production of Gema varieties which only produced
1.937 t ha . In mycorrhizal application, treatment showed
that mycorrhizal application increased soybean production
21% compared without mycorrhizal application (mycorrhizal
application obtained a production of 2513 t ha™', while
without mycorrhiza only by 2.080 tha~7)

P-availablein soil: Theresults of the analysis of P-availablein
the soil indicated that mycorrhizal application increases P
nutrient availability compared to phosphate fertilization

OMO: Nomycorrhizal 8 M1: Mycorrhizal
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Fig. 2: Level of Availability of Nutrient P at various doses of
phosphate fertilization with mycorrhizal application

without mycorrhiza (Fig. 2).%& results of this analysis also
showed that the availability of the highest phosphate
nutrition is 30% with low dose phosphate fertilization
(50 kg SP_y, ha™').

DISCUSSION

Different varieties, phosphate fertilization and mycorrhizal
application affect the growth and production of soybean
plants. Diff varieties showed different plant growth and
production. These results are in line with the findings of other
studies'®™, that plant growth and productionis influenced by
the variety used. Inthis study, it was also found that the Gema
variety showed the highest plants and the number of leaves
more than the use of the Anjasmoro variety. This is related to
the growth form of the Gema variety which has vertical
growth characteristics with narrower but thicker leaves, while
Anjasmoro variety has wider growth with wider leaves. The
parameterweights of 100 seeds indicated that the Anjasmoro
variety has a weight of 100 seeds which is heavier than the
Gema variety. Anjasmoro varieties are large/heavy seeded
soybean varieties®.

The mycorrhizal application showed a higher number of
pods, as well as dry seed production per hectare which is
markedly greater by 21% thanwithout application mycorrhizal
(Fig. 1 and Table 5). This is in line with the findings of a
previous study?' who suggested that mycorrhizal inoculation
increased canopy biomass and increased grain yield by 40%
compared without mycorrhizal inoculation.

Production component parameters (pod weight) showed
that the Anjasmoro variety with 100 kg SP_,, fertilizer per ha
accompanied by mycorrhizal application obtained the
heaviest pod weight. Likewise, the dry seed production
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parameters showed that the Anjasmoro variety produces a
significantly higher production of 2.639 tons. This is in line
with the findings of another study* who suggested that crop
production is positi\m correlated with the production
component. Varieties play an important role in determining
the growth and level of plant production achieved because
the genetic potential of each variety is different.

Increased yield with the use of Anjasmoro varieties and
mycorrhizal applications is supported by an increase in the
availability of phosphorus. The highestincrease in phosphorus
availability was 30% in low dose P fertilization (Fig. 2). This is
in line with the results of the previous study®?, that
mycorrhizalactivity inincreasing the availability of phosphate
nutrients was more effective in the use of low-dose P fertilizer.
Furthermore, arbuscular mycorrhiza increases the activity of
acid phosphatase in the soil, so that P-organic compounds in
the soilcan become available to plants after being hydrolyzed
by the phosphatase enzyme®*.

Increased availability of P nutrients, allows absor[:mi of
P nutrients to run smoothly, and this is very beneficial Tor the
development of soybean in the dry land, which is faced with
the problem of low soil fertility, while phosphorus is needed
by soybean plants, both for the formation and activity of root
nodules and plant needs®. The results of other studies®
showed that increasing the availability of P nutrients will
increase soybean production. The face of a resourc@)na ge
crisis, the application of arbuscular mycorrhizae can playa key
role in solving the problem of phosphate availability and
increasing fertilizing efficiency, especially P fertilizer®.

CONCLUSION

Mycorrhizal application increased the availability of
phosphorus nutrients compared without mycorrhizal
application. Increase the availability of phosphorus nutrients
up to 30% by applying 50 kg SP_s; ha~' phosphate fertilizer.
The use of Anjasmoro varieties obtained higher production at
2.639tons ha~". Mycorrhizal application obtained 21% higher
production compared without mycorrhizal application.

SIGNIFICANCE STATEMENT

This study discovered that theyield of Anjasmoro varieties
can be improved by increasing the availahility of phosphorus
nutrients with the application of mycorrhizae, that cal@
beneficial for improving soybean cultivation techniques. This
study will help researchers to uncover critical areas of crop
yield improvement through soil fertility management.
Therefore, the development of this research is needed to be
implemented to increase soybean crop production.

151

147-152, 2020

ACKNOWLEDGMENTS

Thankyou to@Ministry of Research and Technology of
Higher Education who has provided financial assistance
through the University Flagship Research Scheme, 2019, also
to BPTP Sudiang who provided genetic material for testing.
Thank you also to LP2S U o facilitated this research, so
thatthey could getfunding from the Ministry of Research and
Technology of Higher Education.

REFERENCES

1. Koswara, S, 2009. Soybean Processing Technology.
http://tekpan.unimus.ac.id/wp-content/uploads/2013/07/
Teknologi-Pengolahan-Kedelai-Teori-dan-Praktek.pdf

2. Arnarson, A, 2019. Soybeans 101: nutrition facts and health
effects. Healthline.

3. BPS, 2019. Indonesian Statistics. http://www.bps.go.id.

4. Saleem, A, J. Habib Igbal, A. Zulfigar and U. lhsan, 2003.
Response of maize cultivars to different np-levels under
irrigated condition in Peshawar valley. Pak. J. Biol. Sci,
6:1229-1231.

5. Anonim, 2008. Environmental factors affecting plant growth.
Oregon State University, OSU Extension.

6. Smit, AL, P.S. Bindraban, JJ. Schroder, J.G. Conijn and
H.G. Van Der Meer, 2009. Phosphorus in agriculture: Global
resources, trends and developments: Report to the steering
committee technology assessment of the ministery of
agriculture, nature and food quality. Report No. 282. Plant
Research International, Wageningen, The Netherlands, pp: 42.

7. Chaudhary, M.I, JJ. Adu-Gyamfi, H. Saneoka, N.T. Nguyenand
R. Suwa et al, 2008. The effect of phosphorus deficiency on
nutrient uptake, nitrogen fixation and photosynthetic rate in
mashbean, mungbean and soybean. Acta Physiol. Plant,,
30:537-544.

8. Tistale,SL., W.L.Nelson,).D.Beaton and J.L. Havlin, 1993. Soil
fertility and fertilizers, soil organic matter and a proposed
modification of the chromic acid titration method. Soil Sci.,
37:29-38.

9. Noor, S, M. Yaseen, M. Naveed and R. Ahmad, 2018. Use of
controlled release phosphatic fertilizer to improve growth,
yield and phosphorus use efficiency of wheat crop. Pak. J.
Agric. Sci., 55: 541-547.

10. Mahdi, 5.S., M.A. Talat, M.H. Dar, A. Hamid and L. Ahmad,
2012. Soil phosphorus fixation chemistry and role of
phosphate solubilizing bacteria in enhancing itsefficiencyfor
sustainable cropping - a review. J. Pure Appl. Microbiol.,
8:1905-1911.

11. Trolove, SN, M.J. Hedley, GJ.D. Kirk, N.S. Bolan and
P. Loganathan, 2003. Progress in selected areas of
rhizosphere research on P acquisition. Soil Res., 41: 471-499.




J. Biol. 5ci, 20 (4): 147-152, 2020

Subaedah, S., 2018. Dry Land Agrotechnology. Nas Media
Pustaka, Makassar. Pages: 200.

. Smith, S. and D. Read, 2008. Mycorrhizal Symbiosis. 3rd

Academic Press Netherland 800.

Buechel, T. and E. Bloodnick, 2016. Mycorrhizae: description
of types, benefits and uses. Plant Healt,
https://gpnmag.com/article/mycorrhizae-description-of-
types-benefits-and-uses/.

. Smith, S.E. and F.A. Smith, 2012. Fresh perspectives on the

roles of arbuscular mycorrhizal fungi in plant nutrition and
growth. Mycologia, 104: 1-13.

Subaedah, St, 2007. Mycorrhizae utilization to increase
phosphate availability and its effect on growth of jatropha
seed. J. Agrivigor., 6: 74-77.

Barzanal, G, R.Arocal, J.A. Pazl, F. Chaumont, M.C.M. Ballesta,
M. Carvajal and J.MR. Lozano, 2012. Arbuscular mycorrhizal
symbiosis increases relative apoplastic water flow in roots of
the host plant under both well-watered and drought stress
conditions. Ann. Bot,, 109: 1009-1017.

Garba, LL. and O.AT. Namo, 2013. Productivity of maize
hybrid maturity classes in savannaagro-ecologiesin Nigeria.
African Crop Sci. ). 21:323-335.

Subaedah, S, S. Numba and Saida, 2018. Growth and yield
performance of candidates hybrid maize genotypes for early
harvest trait in dry land. J. Agron. Indonesia, 46: 169-174.

. Anonim, 2016. Description of Soybean superior varieties.

Research Institute Assorted Nuts and Bulbs, Indonesia.

. Cui, X.C, J.L. Hu, X. G.Lin, F. Y. Wang , R.R. Chen, J. H.Wang,

and J. G. Zhu, 2013. Arbuscular Mycorrhizal Fungi Alleviate
Ozone Stress on Nitrogen Nutrition of Field Wheat. J. Agr. Sci.
Tech. 15:1043-1052.

152

22

23.

24,

25.

26.

27.

28.

Ahmad M., S. Khan, F. Ahmad, N.H. Shah and N. Akhtar, 2010.
Evaluation of 9951 lines of maize for inbreeding depression.
Pak. J. Agric. Sci., 47: 209-213.

Grant, C., 5. Bittman, M. Montreal, C. Plenchette and C. Morel,
2005. Soil and fertilizer phosphorus: Effects on plant P supply
and mycorrhizal development. Can. J. Plant Sci, 85: 3-14.
Prasad, K., A. Aggarwal, K. Yadavand A. Tanwar, 2012, Impact
of different levels of superphosphate using arbuscular
mycorrhizal fungi and Pseudomonasfluorescens on
Chrysanthemum indicumL.). Soil Sci. Plant Nutr,, 12: 451-462.
Feng, G, Y.C. Song, X.L. Li and P. Christie, 2003. Contribution
of arbuscular mycorrhizal fungi to utilization of organic
sources of phosphorus by red clover in a calcareous soil.
Applied Soil Ecol,, 22: 139-148.

Gardner, F.P., RB. Pearce and R.L. Mitchell, 1995. Physiology
of Crop Plants. lowa State University Press, Ames, lowa.
Subaedah, S., A. Ralle and S. Sabahannur, 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: 28-33.

Roy-Bolduc, A. and M. Hijri, 2011. The use of mycorrhizae to
enhance phosphorus uptake: A way out the phosphorus
crisis. ). Biofertil. Biopestic, Vol. 2. 10.4172/2155-
6202.1000104




Growth and Yield of Two Soybean Varieties by Phosphate
Fertilization and Arbuscular mycorrhizal Application

ORIGINALITY REPORT

20y

SIMILARITY INDEX

PRIMARY SOURCES

i 0
Jmcgelﬂnre?als.plos.org 52 words — 2 /0

0B B B8

SI?[I Subaedah, A. Aladin, Nlrvv.ana.. Fertilization of 49 words — 2%
Nitrogen, Phosphor and Application of Green

Manure of Crotalaria Juncea in Increasing Yield of Maize in

Marginal Dry Land", Agriculture and Agricultural Science

Procedia, 2016

Crossref

. o 0
|(:{e?nitrnaI2.und|p.ac.|d 37 words — 1 /O
. 0
|r;f:fn(e)t.unand.ac.ld 34 words — 1 /O
. ion i 0
Inn-ovatlons as Key to the Green Revolution in 30 words — 1 /0
Africa, 2011.

Crossref

Z Syamsiar, A Ambo, Rismaneswati, R Iradhatullah. 1 %
., . . .. 30 words —
Germination speed and flowing age of corn with

the utilization of organic materials fortuned Pleurotus

ostreatus dry land", IOP Conference Series: Earth and

Environmental Science, 2021

Crossref

. . " 0
Edy, Baktiar Ibrahim. "The Effort to Increase Waxy .\ 1 )0
Corn Production as the Main Ingredient of Corn
Rice through the Application of Phosphate Solvent Extraction



— — — N
w N — o

—
N

and Phosphate Fertilizer", Agriculture and Agricultural
Science Procedia, 2016

Crossref

Nur Humairoh Arzad, Yohanis Tambing, Bahrudin 'I %
. 25 words —

Bahrudin. "THE EFFECT OF VARIOUS RATES OF

COW MANURE APPLICATION ON GROWTH AND YIELD OF

MUSTARD (BRASSICA JUNCEA L.)", AGROLAND: The

Agricultural Sciences Journal, 2018

Crossref

|r:twei:\ni!;sciaIert.net 9 words — ] 0%
|E(teeﬁ?tsitory.umi.ac.id 21 words — 1 %
ﬁtErinr;t'pUb 19 words — 1 %
H{jﬁe{‘ . 19 words — 1 %

. . " O
St. Subaedah, Edy Edy, Kiky Mariana. "Growth, )0
Yield, and Sugar Content of Different Varieties of
Sweet Corn and Harvest Time", International Journal of
Agronomy, 2021

Crossref

C..To.ng, M.G. Le.Duc,J. Ghor.banl, R.H. Marrs. 16 words — 'I %
"Linking restoration to the wider landscape: A

study of a bracken control experiment within a upland

moorland landscape mosaic in the Peak District, UK",

Landscape and Urban Planning, 2006

Crossref

e . . " . . 0
!Z) P Rizki, qulyadl,"Suwarto. Alley cropplng in 15 words — < 1 /0
immature oil palm", IOP Conference Series:

Earth and Environmental Science, 2020

Crossref



0
vdocuments.mx 15 words — < 1 /0

Internet

Ebisa Ollkg Keygta, Yetenayet B. T(?Ia, Geremew14 words — < 'I %
Bultosa, Sirawdink Fikreyesus Forsido.

"Proximate, mineral, and anti-nutrient compositions of

underutilized plants of Ethiopia: Figl (Raphanus sativus L.),

Girgir (Eruca sativa L) and Karkade (Hibiscus sabdariffa):

Implications for in-vitro mineral bioavailability", Food

Research International, 2020

Crossref

St.Subaedah St.Subaedah. "PERANAN BAHAN < 1 %
- 14 words —

ORGANIK Chromolaena odorata DAN Crotalaria

juncea DALAM MENINGKATKAN KETERSEDIAAN HARA

FOSFOR BAGI PERTUMBUHAN TANAMAN KEDELAI DI LAHAN

KERING", AGROTEK: Jurnal lImiah [Imu Pertanian, 2017

Crossref

orPIT-ES 13 words — < 1 %

Internet

Amnjah, Ammah., Kamargzaman]usoff, St. 15 words — < 1 06
Hadijah, Nuraeni Nuraeni, Reta Reta, S. Palad

Marliana, Andi Hasizah Muchtar, and Maimuna Nonci.

"Increasing Soybean (Glycine Max L) Drought Resistance With

Osmolit Sorbitol", Modern Applied Science, 2013.

Crossref

lF'>ep| Ngr Sysﬂawath Re;maye.tl- Purba. 10 words — < 1 /0
Combination of Organic Fertilizer, Anorganic

Fertilizer and Bio-Fertilizer in Maize Cultivation in Dry Land,

Banten", E3S Web of Conferences, 2021

Crossref

:'A\hrr?ad Khan, N.a.eem Ali, ngld Ilgbal Haider. 9 words — < 'I /0
Maize productivity and soil carbon storage as

influenced by wheat residue management”, Journal of Plant

Nutrition, 2018

Crossref



23

W N N N N N
o O (0¢] ~ (@) Ul

'E'BTArlyantq, Suprly.ono,. S Nyoto, P ngsono. 9 words — < 'I %
Difference in planting time lag after rice

harvesting on growth and yield of no tillage soybean (Glycine

max L.)", IOP Conference Series: Earth and Environmental

Science, 2021

Crossref

Ouattarg Brahima, Abo Kouapenan, Tuo Seydou, 9 words — < 1 %
Bolou Bi Bolou Antoine, Cherif Mamadou, Kone

Daouda. "Arbuscular Mycorrhizal Symbiosis Decreases

Sclerotinia Caused by Sclerotium rolfsii Sacc. in Tomato

(Solanum lycopersicum L.)", Plant Pathology Journal, 2019

Crossref

|l;treirigikosh.egranth.ac.in 5 words — < 1 %
Etzrrr;gec.gov.pk 9words — < 1 %
||£r?tLeJrE)eItikasi.unitri.ac.id 5 words — < 1 %
WWW.TISSS.Com. my o words — < ] 06
www.scribd.com owords — < ] %

Internet

E Kesumawati', D Apriyatna, M Rahmawati. "The 3 words — < 'I %
effect of shading levels and varieties on the

growth and yield of chili plants (Capsicum annuum L.)", IOP
Conference Series: Earth and Environmental Science, 2020

Crossref

coek.info 3 words — < 'I %

Internet

doaj.org



W
W

34

W w
(@) Ul

Internet

8 words — < 1%

0
|(rzwlt(;cn:gbook.com swords — < ] 0
, o 0
Jlrgerr?e?l.fp.uml.ac.ld swords — < 1 A
. : 0
|\:}\Q/r\:]\;\t/.om|csonlme.org swords — < ] 0

Dong, S., Z. Tian, P. ). Chen, R. Senthil Kumar, C. _ < 1 00
H. Shen, D. Cai, R. Oelmullar, and K. W. Yeh. "The

maturation zone is an important target of Piriformospora

indica in Chinese cabbage roots", Journal of Experimental

Botany, 2013.

Crossref

ON OFF
ON



