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formation across various legume species. Eight types of legumes served as research subjects.
including five wild varieties and three domestic types. At each location. eight plants were
sampled. enclosed in tightly sealed plastic bags with open tops. and transported to the laboratory.
gnsuring that soil moisture was maintained at field capacity. Spearman’s Rho correlation analysis
established relationships between variables at the 5% significance level. Regression models were
examined based on the correlation coefficient of determination (R%). The regression equation

displaying the highest correlation coefficient was selected The formation of root nodules on

legume plants' roots is influenced by various soil factors. Beil-texture play oni 5!

influencing th i 4

ioht of |
2t

2
legume leaves' shape. Sandy loam texture produces more nodules than other soil textures. The
highest number of nodules is found in the primordial phase of the flower. A soil pH close to 5
produces more nodules than lower or higher soil pH levels Based on the multiple linear
regression equation. it is kmown that the formation of legume root nodules will increase as root
weight and soil pH increase. The formation of effective root nodules will decrease as soil pH
increases beyond a certain level. In general, the number of root nodules and effective root

nodules are directly proportional to soil texture. Sandy clay soil is conducive to higher nodule
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formation ability. Various species of legumes have been used by humans as a source of vegetable
protein. Legume leaves that grow wild have even been used as forage for livestock, which has a_
high protein content.

The 1on of legume-Rhizobim. 15 results from mutual recognition between

microorganisms and plants, as well as interactions among signaling molecules. First, flavonoid
‘compounds released by legume  roots induce rhizobia to produce Nod factors can be recognized
by receptors in legume plants.  Then, the root hairs of leguminous plants curl, change shape,

and form infection threads (Chaulagain and Frugoli, 2021) through which rhizobia penetrate the

root tissue. Simultaneously, several root cortical cells are stimulated to begin dividing to form
primordial nodules. Cells infected with bacteria originate from cortex cells in the root. undergo

changes, and then multiply to form the nodule meristem. The timing of initiation development,

and maturation of nodule organogenesis within root cells has been well documented (Zhou et al_,

- { Comment [US]:

~ | comment [USRS]: the ctstion of referance
Some plant species establish mutualistic symbiotic relationships with nitrogen-fixing ;:&rﬁ':sm" ‘accordance with the appropriate:

bacteria to address N deficiency. The interaction between leguminous plants and rhizobial

‘bacteria is a canonical example of such mutualism. This leads to the formation of root nodules,

which provide an environment for bacteria to convert dinitrogen (N-) into ammonia
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(Wendlandt et al, 2022) explained that soil N levels positively predict the number of
nodules formed on host plants. However. this association may be attributed to variation in plant
genotypes affecting nodule formation frather than differences between soil micrabial
communities. The loose soil texture caused by the high content of organic matter (OM) and sand
will help the roots  develop and. penetrate deeper. Good roots will also make it easier for
Rhizobium bacteria to form root nodules on their host plants (Ejeagba et al., 2023). It is still
necessary to understand the importance of identifying soil texture in relation to nodule formation
on the roots of legume plants (We hypothesize that an increase in soil pH and looser soil

about the relationship between pH, texture, and the growth phase of legume plants and the

conditions will lead to a greater formation of legume root nodules.

formation of root nodules. Nevertheless, legumes are also able to adapt to marginal soil
conditions, resulting in the formation of root nodules. It is necessary to carry out exploration to
find out the various characteristics of legume plants, both wild and domestic (maintained). The

aim of the study was to determine the effect of texture, soil pH. and plant growth phase on the

formation of root nodules of various legume species.
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Abstract

lationship that can reduce the

xture, soil pH and plant growth

phase on the formation of root nodules of various legume species. THiS in Padang City, West Sumatra.
Indonesia, from January to February 2024, employed qualitative tests bds to investigate the impact of
soil texture, pH, and plant growth phase on root nodule formaf legume specics. Eight types of legumes
served as research subjects including five wild varietics apd thre "At each location cight plants were sampled,
enclosed in tightly scaled plastic bags with open tops the laboratory ensuring that soil moisture was
maintained at field capacity. Spearman’s Rho correlatig shed relationships between variables at the 5%
fici ination (R?). The
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mlmurgpﬂandplm:tgmwﬂlphasemmutmdnle ;
mruadasmmchsnh]aﬂs u::h.dmgﬁvenﬂdwnma and thres

elafion ans lished relationships betwesn variables at the 5%
sizmificance leval. Regressi.uu models were examingd basad : mm-.'lathun coefficient of determination (Bt%). The
regTession equation displaying the highest elath as selected. The formstion of root nodules on lepEne
plants' roots is mflnenced by warious soil factog = nodule is influenced by the legume leaves' shape. Sandy
Lo texrhare produces more nodules than o, The hishest nomber of nodules is found in the primordial phase
of the flower. A soil pH close to 5 prod tham lower or higher soil pH levels. Based on the nmltiple linsar
TEETRSEI0n equation, it is known that t ime root nodules will increase as root weight snd soil pH increase.

The formation of effective root nod eaze 35 s0il pH inreases beyond a certain level In genersl the number of
-uu-- irectly proportionsl to soil textore. Sandy clay soil is conducive to higher nodule
Emmﬁun,fnl]medhydxr loam clay. The effectivensss of nodules was neardy consistent across each sodl

texture bt reached its peak ; s0il Sandy-textured soil produces legume plants with the highest nodule
formation compared fo glay nd exhibits high levels of organic matter. Generally, sandy soil has the potential for up o
twice the nodule A17H0 d 0 clay soil and six times more than organic sodl. It has been demonsirated that sandy
0l porssesses 3 hi MAETo ent than clay soil. However organic soil also has a hizh macro-pore content, along with
optimal : 2 e presence of atwmdant organic matter, orgamic soil is not capable of producing more nodules
‘than sandy



