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Abstract
Background and objectives
Legumes are widely regarded as one of the most significant protein sources in human and
animal food chains. The common bean is the primary legume crop, accounting for 85% of
global bean production. The scientific community's primary priority is to develop innovative
techniques to assure food security in addition to agricultural product safety, while
simultaneously implementing realistic plans to reduce the usage of pesticides and artificial
fertilizers. Among the investigated solutions, the utilization of beneficial microbes is one of the
key components in establishing a green rotation in agricultural systems across the world. This
study aimed to evaluate the endophytic role of native Beauveria species on the development
and biochemical characteristics of common beans.
Materials and methods
Spore suspension (1 x 108 ml-1) was produced after a 10-day culture of the species. The spore
suspension was introduced to the soil after the seeds had been disinfected during planting. To
assess the fungus's establishment in the plants, samples were collected up to 25 days following
inoculation. The experiment was conducted in a completely randomized design with three
replications for each treatment, and parameters such as dry and fresh root and shoot weight,
plant height, root length, chlorophyll a, chlorophyll b, total chlorophyll, carotenoid, phenol,
proline, and polyphenol oxidase enzyme were determined. SAS software was used to analyze
the data, and Duncan's multiple range test was used to compare means at a P-value of <0.05.
Results
Beauveria species injected with 1 x 108 ml-1 spores per milliliter were re-isolated by cultured
bean root, stem, and leaf tissues in PDA culture media, confirming endophytic fungi. These two
Beauveria species were capable of establishing systematic colonization in tissues from all bean
organs. The study found that employing B. pseudobassiana and B. bassiana, as well as
integrating these two species, raised bean plant height by 37.7, 20.2, and 41.4%, respectively,
compared to the control treatment. Similarly, applying these treatments increased root length
by 15.5, 24.5, and 32.7%, respectively, compared to the control treatment. According to the
findings of this study, B. pseudobassiana, B. bassiana, and the mixture of these two fungal
species increased the dry weight of the aerial sections of beans by 50.6, 36.9, and 72.6 percent,
respectively. Furthermore, the use of B. bassiana, B. pseudobassiana, or a mixture of these two



species elevated root dry weight by 44.1%, 39.5%, and 55.8%, respectively, in comparison with
the control treatment. In general, all treatments produced more chlorophyll a, chlorophyll b,
and total chlorophyll than the control treatment. The combination of two species resulted in the
maximum number of features, which were 153.9%, 162.8%, and 156.9%, respectively, in
comparison with the control treatment. The results indicated that the amount of Carotenoid,
polyphenol oxidase enzyme, phenol, and proline rose considerably when two fungal species
were used alone or in combination, compared to the control treatment.

Discussion

Endophytic B. pseudobassiana has been the subject of no prior research, based on our findings.
The fungal strains used in the current study were re-isolated from the roots and other parts of
the plant, indicating that the inoculated strains colonized the studied bean plants systematically.
Entomopathogenic fungi have recently attracted the attention of researchers for the profits they
provide to their hosts, particularly in plant growth. The findings revealed that employing
endophytic fungi and interacting with them might enhance the morpho-physiological properties
of bean plants. As a result, we discovered that entomopathogenic fungi might act as both
endophytic and plant growth boosters. In spite of the current proceedings, more study is
required to investigate the endophytic nature of these native species in other hosts, their effect
on pathogen and insect control, and their effect on metabolites, hormones, and micro-nutrients
using various inoculation methods.
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Figure 3. The effect of B. bassiana, B. pseudobassiana and combination of two species (BP+BB) on the (a)
Aerial part height and root length, (b) Fresh and dry weight bean aerial part, (c) Fresh and dry weight bean
root. BP: B. bassiana, BB: B. pseudobassiana, BP+BB: B. bassiana+ B. pseudobassiana



Lyl olosdism glacdls &, 5 s, Sliv ,Beauveria ¢ 8 53 mssl 5t o) :0Ken 5 25 S \

=8 osees (Sanchez-Rodriguez et al., 2018)
Cadgdl oUlg ) Cga Liu et al. (2022) axllas
B. bassiana sl 3l ol i 8l 256 65 55 03
sl Sl 68 s &S sls ol M. anisopliae
Ldd gllde O yd Calises
515V 4,5 Parsa et al. 2013) i)l 8 Gilks
&8 5 M slowe b aglie 53 ST 533,108 O gl 5518
slag b S sl Olis b tags 5l Sy b A edalin
AT N PR GV PYCOR JPg - P CEPR
48 3355 3,15 Greenfield et al.(2016) 4k
1) 1slwlS” ais , b Lazs M. anisopliae , B. bassiana
M. S 5l 0l g ¢ (laal puomen .3 sa 5o 5lS
e Jb slasle 5 el , B. bassiana sbrunneum
B. 55 SaleiT 55 bl ediS o 5558 S 51 i |
Jaber ) s 87 55451, o i sasle 5 aeS , bassiana
53 ool 55 0uin3 O 555 51 (& Ownley, 2018
AL ke a3l 55l g w2501 8
s 8 G bl s  l5 e @b Jol g
ol b5l Ol 4 0 pho S ole 2B O g OT
o gk G o 8 (S5 Yol pe LIS 3T
Lo 5 S 5, L 68 Jold 6,8 )15 gy 2550
Wl 8 Sl 2 slaas

&

)
anllan )3 odd eslimul o B (gladfda suoee (g jluli
Gl tse ple 5 aks) HasSE 35,8 G b i Sl
2550 L QLS ESatis O gl 13 IS oins 05 oS
oz gl a5 bl ol el (la it L 2ol jT
b 0su Beauveria 4,8 55 a8y o ki 4 ok
Az Cod gl L gl 53 O pllasl
kg Szl 0ad el Uy A5 Slles
Garcia ) Lles 57 i) Calies SOb e 55 |y Ol i
et al., 2011; Gautam et al., 2016; Afandhi et al.,
2019; Mantzoukas et al., 2021; Macuphe et al.,
5ys005 2.5 b 4 B. bassiana « & ols o 51.(2021
ke .(Jaber & Enkerli, 2017) coul 45 5 1 5 anlllas
gsbie 4 &S (eadaie gl tagh ok canlllas oyl zb
el L ) B. bassiana T8 025 bkl )
035 wlal sy 4 2B 68 ol sl Ol s
Ll ol (slacand plas 5 s STl 4 O ponilov oo
Afandhi et al., 2019; Canassa et al., ) . (gLl
Sl b 3l e3litl b ok el (.Vuf)s sl 5219
B. bassiana .. 3,18 4 sl e 5 ST les
SlaJoms S| il 5 b gl 0515 Sn K Ol
Llos 0di5 I3 53 5 b b8 (AE (ol 4 il

Chlorophyll
25
b -
20 I
? 15 a d
= d
L:D 10 . J T b . b a
:: Ha. e
E 0
& & S &
&
B Chlorophylla B Chlorophyll b Total chlorophyll

S, 9 g s @ Judg " Ol a0 » (BP+BB) 4ig5™ 95 3ual5 9 B. pseudobassiana B. bassiana saigs” wb-¢ <o

gt obs” I

Figure 4. The effect of B. bassiana, B. pseudobassiana and combination of two species (Bb+Bp) on the
amount of chlorophyll A, chlorophyll B and chlorophyll whole bean plants. BP: B. bassiana, BB: B.

pseudobassiana, BP+BB: B. bassiana+ B. pseudobassiana
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Table 1. The effect of Beauveria species on Carotenoid, Proline, Phenol and Polyphenol oxidase activities in

beans plants.

Treatments  Carotenoid Proline Phenol Polyphenol
(mg g/ FWY)  (umol proline/ g FW™)  (mg Galic acid/ g FW?')  Oxidase (mg /g FW1)
Cont 2.27+0.16° 1.47+0.19° 52.69+2.7° 0.003600+0.20°
BP 2.79+0.26%  1.91+0.27% 86.26x2.42 0.007800+0.30°
BB 2.93+0.112 1.960.13%® 56.32+1.9° 0.007820+0.25°
BP +BB 2.98+0.00° 2+0.132 88.44+1.5° 0.008967+0.15°

“Means with the similar letters within each row were not significantly different (P<0.05).
BP: B. pseudobassiana, BB: B. bassiana, BP+ BB: B. pseudobassiana + B. bassiana
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