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This research focuses on the effect of burning crop residues on the total number of spores of mycorrhizal fungi,
the activity of some soil enzymes, and the growth of the mung bean (Vigna radiata), in which 12 soil samples were
collected before and after burning plant residues, one sample every 15 days, in addition to estimating the enzyme
activity of urease (urea aminohydrolase, EC 3.5.1.5). The Completely Randomized Design (CRD) was used. Data
were analyzed statistically using the computer, and LSD values were used to compare the averages of the coefficients
at the 0.05 probability level in all experiments. Results shown a significant decrease in the number of mycorrhiza
spores, as the first burning period recorded a percentage of 22.7 %, while the second period recorded a
non-significant decrease of 2.5 %. As for the urease enzyme, a significant increase in its activity was observed with
an increase of 22.9 % after the first period of buming, followed by a decrease of 24,0 % during the second. To
determine the impact of burning crop residues on the germination and growth of mung bean, its seeds were grown
in plastic containers containing burned and unburned soil under recorded conditions of light, humidity and
temperature for 15 days, the results shown a decrease in the germination rate of seeds planted in burned soil as well
as the dry root weight and the seedling vigor, while both the seedling dry root weight of the seedling and height
increased. In response to burning, the chlorophyll A, B, and total chlorophyll content in mung bean leaves grown in
burned soil was lower than that in unburned soil. Thus, burning plant residues led to a reduction in the number of
mycorrhizal fungi, affected urease enzyme activity (which did not recover even after three months), and had an
adverse effect on soil enzymes, although burning stimulated certain aspects of mung bean growth as measured by
dry mass and chlorophyll content.
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BruiuB cna/iloBaHHS POCJMHHUX 3AJUIIKIB HA MOKA3HUKH KUIbKOCTI MiKOPH3HUX
rpudiB y IpyHTIi, aAKTUBHOCTI ypea3u Ta npouecy NpopocTaHHs 000iB Mally 3BU4aiiHOr0
(Vigna radiata (L.) R.Wilczek)

B. A. Kagxem' | K. A. Xyceiin? | A. X. Aoyn'

! Biguin nuanyBaHHst

Ta MOAAJBIIOT AisUTLHOCTI,
YrpaBniHHS CLIBCHKOTO
rocroaapcTsa y CBsileHHiH
Kep6eui,

M. KepbGena, Ipak

2 HaykoBuii KOJIEIK
yniBepcurety Kepbenn,
M. Kep6ena, Ipak

VY mpoMy IOCHIIKEHHI OCHOBHA yBara NMpPHUIULIIACS BIUIMBY CIIAIIOBAHHS B IIOJISX POCIMHHUX 3aJIMIIKIB Ha
MOKa3HUKH 3aTaNIBHOI KiNBKOCTI CIIOp MiKOPH3HUX IpUOIB Y IPYHTI, aKTHBHOCTI ASSKHUX IPYHTOBHX (hEPMEHTIB Ta
3pocTaHHs Mamry 3BuuaitHoro (Vigna radiata). Jna nocmigy Oymo Bimibpano 12 3paskiB IPyHTy 10 Ta micis
IIPOBEJICHHS CIATIOBAHHS POCIMHHIX 3aJIHIIKIB, TI0 OTHOMY 3pa3Ky KOXHi 15 nHIB, B IKUX IIPOBEJICHO BU3HAUCHHS
aKkTUBHOCTI (epMeHTy ypeasu (kapOamin-aminorigponaza, K® 3.5.1.5). Ilo6 3’scyBaTu BIUIMB CHANIOBaHHS
POC/IMHHUX 3aJIMIIKIB Ha IPOIEC MPOPOCTaHHA 000iB Mamly 3BHYaifHOro, HOro BHPOINIYBaJld B IUIACTHKOBHX
KOHTeHHepax (OCTaHHI MICTHIIH IPYHT IIiCJIs CTIAIOBAHHS POCIUHHUX 3QJIMLIKIB Ta IPYHT HA SIKOMY CIIAJIFOBAHHS HE
3JiCHIOBAIOCS), 332 ONTHUMAJBHOTO OCBITJICHHS, BOJIOTOCTI Ta TEMIIEPATypPHOTO PEXHMMY YNpPOIOBXK 15 aHiB.
PesynpTaTi HOCIIIKEHB MOKA3aIM 3HAUHE 3HMKEHHS KiJIBKOCTI CIIOp MIiKOPU3HHX TpHOiB, 30KpeMa, 3a IIepIIoro
CITIOBAHHS IIeif MOKAa3HHUK 3HU3UBCA 110 22,7 % TOPIBHSIHO 3 MOKAa3HUKOM N0 CIiaTioBaHHA. [licis HOBTOpHOrO
(Ipyroro) cHaioBaHHs KiNbKICTh CIIOp MIKOPH3HHMX IpHOiB 3HM3MIAcs Ha 2,5 % TOpIBHSAHO 3 NMOKa3HUKOM [0
TIPOBE/ICHHS CIANOBaHHA. BcTaHOBIIEHO, 110 aKTHUBHICTE (PEpPMEHTY ypeasu 3HauHO 30imbIIIacs Ha 22,9 % micns
MIEPIIOTO CNAIIOBAHHS, OJHAK BXKE ITiCIIs HOBTOPHOTO (IPYroro) CIanioBaHHsA BoHa 3HH3mIacs Ha 24,0 % HopiBHAHO
3 MOKA3HUKOM [0 CHATIOBaHHA. Takox pe3yabTaTH JOCTIIKEHb BKa3yIOTh Ha IIOJOBKECHHS TepPMiHy IPOPOCTaHHS
HACIHMH Mally 3BHYAWHOrO SIKUH BHCAIKyBAlIUCA y IPYHT INCIA CHATIOBAHHSA POCIMHHUX 3aJHIIKIB, a TaKOX
3HIDKGHHS TIOKA3HHMKA CyXOi Bard KOPeHs CISHLIB Ta CWIM iX mpopocTaHHS. HaToMiCTh 3a BUKOPHCTAHHS K
cyOcTpaty IpyHTY, Ha IKOMY CIIaJIFOBaHHA HE 31HCHIOBANOCS 3a(hiKCOBaHO 301IBILICHHS CyX0i Baru KOPiHHS CIsHIIB
Ta CHJIM X IPOpOoCTaHHA. TakuM YHHOM, CIHANIOBAHHS POCIMHHHX 3aJIMINKIB HPH3BOAUTD IO 3HIDKCHHS B IPYHTI
KiTBKOCTI MIKOPU3HHX TPHOIB Ta NOPYIICHHS aKTUBHOCTI (hepMeHTy KapbOamin-aminorinpomasa (K@ 3.5.1.5),
IO CBIYHMTH NP0 HETaTUBHHUH BIUIMB IIPOLECIB TOPiHHA Ha aKTHBHICTh IPYHTOBHX (EpPMEHTIB i MHOaJbIIy
HENPUIATHICTh TaKUX IPYHTIB U €()eKTHBHOTO BUPOIYBaHHS Mally 3BHYaifHOTO.

KuarouoBi c;10Ba: pocinHHI 3JIHIIKH, MiKOPH3HI TpuOH, KapOaMi-aMiHOTipoa3a, POPOCTaHHS POCIIHUH.
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MIKOPH3HUX TpUOIB y TPYHTi, aKTMBHOCTI ypeasd Ta Mpolecy NpopocTaHHsa 000iB Mamry 3BuuaitHoro (Vigna radiata (L.) R.Wilczek).
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Introduction

Plant residues or crop residues are rich in carbon bio-
mass left in the field after harvesting the economic part of
the plant. The amount of plant residues increases year
after year. Burning is one of the most commonly used
methods for managing plant residues. Burning these
residues has become an important issue in agricultural
systems due to the release of pollutants and soil degrada-
tion [1].

The burning of crop residues can temporarily improve
soil fertility and productivity, as soil fertility is closely
related to the physical, chemical and biological properties
of the soil that are naturally associated with the stock of
organic matter. Burning is also used to remove plant
residues after harvest and to reduce the effects of residues
that may be toxic to soil microorganisms and subsequent
crops [2].

The use of burning has led to numerous studies on the
effects of this process on the biological components of the
soil, as there is a close relationship between burning
processes and the physical and biological properties of the
soil. This relationship is mediated by changes that occur
as aresult of burning processes [3]. Burning plant residues
alters the biochemical balance of the soil by releasing the
chemical energy stored in the plant residues and introduc-
ing organic and inorganic materials into the ecosystem. In
lands where the growth rate exceeds the decomposition
rate, the stored organic materials are released [4].

The aim of the study

This study aimed to examine the effects of burning
plant residues on mycorrhizal fungi, urease enzyme
activity, and plant growth, all of which are directly linked
to soil fertility.

Materials and methods

Agricultural land location and Soil sampling.

The agricultural land was located in the Shariah area
located northwest of the holy governorate of Karbala,
which was planted with eggplant during the first burning
period, while it was planted with wheat during the second
burning period. Crop residues were burned, as the burning
took place at the beginning of November 2020, and
samples were taken from the uncultivated land. The
burned soil layer extended to a depth of 5—15 cm from the
surface, and samples were collected, packed in sterile
polyethylene bags and transported directly to the

laboratory. The soil was sieved through a 2 mm mesh
before testing. There are two burning periods per year for
crop residues in this region. Samples were collected
continuously (12 samples total), one sample every
15 days, with 6 samples after the first burning process for
the period from (15/11/2020) until (02/01/2021), and 6
other samples after the second burning process for the
period from (01/05/2021) to (15/07/2021), the sampling
process followed to the method described by [2].

The effect of burning crop residues on the number of
spores of mycorrhizal fungi in the soil.

To determine this effect, 100 g of soil were mixed with
500 ml of distilled water to make a suspension, which was
left to settle for 10 minutes and then filtered through
Whatman No. 42 filter paper. Then the soil particles
suspended at the bottom were removed by opening the
burette tap, and the burette was washed several times so
that the adhering spores fell onto the filter paper (100x
magnification) [5, 6].

The effect of burning crop residues on the urease
activity.

Urease activity.

The activity of the enzyme was estimated by taking
1 gofsoil, placing it in a test tube, and adding 0.1 M phos-
phate buffer (pH 7.2) and 1 ml of 3% urea solution. The
mixture was incubated in 37 °C water bath for 20 minutes,
followed by addition of 40 ml of KCl (0,5M), 5 ml of
phenol nitro prusside solution, and 5 ml alkaline sodium
hypochlorite solution. The absorbance was measured at a
wavelength of 630 nm, and the enzyme activity was
calculated using on the ammonia standard curve [7].

Statistical analysis.

The Completely Randomized Design (CRD) was
used. Data were analyzed statistically using the computer,
and LSD values were used to compare the averages
of the coefficients at the 0.05 probability level in all
experiments [8].

Results and discussion

The effect of burning crop residues on the spores of
mycorrhizal fungi.

The results shown in Table 1 indicate that burning the
plant residues significantly reduced the number of mycor-
rhizal spores from 50.12 spores/g in the unburned soil to
38.76 spores/g in burned soil, representing a decrease of
about 22.7 % after the first burning period.

Table 1
The effect of burning crop residues on spores of mycorrhizal fungi after the first burning period from 11/15/2020 to
02/01/2021
Total number of mycorrhiza spores, spores/g
Soil type Duration after burning, days
Before burning 15 30 45 60 75 90 MEAN
Unburned 42438 48.89 50.00 5143 52.00 52.70 53.34 50.12
Burned 42.48 31.11  30.12 38.10 3937 4254 4760 38.76
Least significant difference LSD at the level of significance 0.05 12.205 4.613
MEAN 4248 40.00 40.06 44.77 45.69 47.62 50.47
Least significant difference LSD at the level of significance 0.05 8.630
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Table 1 shows that the period following the burning of the mycorrhizal spore community after the first burning

of plant residues affected the number of mycorrhizal period.

cells, and time led to an increase in their number, reaching The same table indicates that the interaction

50.47 spores/g after 90 days compared to 40 spores/g between soil type and time after burning resulted in

at the start of the first burning period. a statistically significant difference in spore numbers.
The total number of mycorrhizal spores in the Unburned soil recorded the highest number after 90 days

unburned soil was 42.48 spores/g, increasing after (53.34 spores/g), while burned soil had the lowest

90 days to 53.34 spores/g, i.e. an increase of 25.56 %. (31.11 spores/g) after 15 days of burning.

In burned soil, the total number of mycorrhizal The results in Table 2 show that burning plant

spores increased from 42.48 spores/g to 47.60 spores/g residues during the second period caused a non-

after 90 days, i.e.,, by 12 %. Significant differences significant decrease in mycorrhizal spore numbers —

were observed between treatments after 90 days, 51.00 spores/g in burned soil compared to 52.32 spores/g

indicating an effect of burning on the development in unburned soil (a 2.5% reduction).

Table 2

The effect of burning crop residues on spores of mycorrhizal fungi after the second burning period from 01/05/2021 to
15/07/2021

Total number of mycorrhiza spores, spores/g

Soil type Duration after burning, days
After burning 15 30 45 60 75 90 MEAN
Unburned 50.64 50.00 50.80 52.50 52.55 54.61 55.11 52.32
Burned 50.64 46.90 50.77 51.30 52.07 52.57 52.75 51.00
Least significant difference LSD at the level of significance 0.05 7.207 2.724
MEAN 50.64 4845 50.79 5190 5231 53.59 53.93
Least significant difference LSD at the level of significance 0.05 5.096
Table 2 shows that the duration after burning affected In burned soil, the lowest number of spores
spore costs, causing an increase in the number of (46.90 spores/g) was recorded after 15 days of
mycorrhizal spores, reaching 53.93 spores/g after 90 days burning. The obtained results differed from those of [9],
compared to 48.45 spores/g at 15 days. who found that burning operations increased mycorrhizal
In unburned soil, spore numbers rose from 50.64 to fungi populations.
55.11 spores/gafter 90 days (an increase of 8.8 %).
In burned soil, they rose from 50.64 to 52.75 spores/g (an The effect of burning crop residues on urease activity.
increase of 4.2 %). Significant differences in spore The results shown in Table3 indicate that
numbers were observed after 90 days, indicating that burning crop residues had a significant effect on
burning influenced the development of the mycorrhizal increasing the urease enzyme activity. It increased from
community after the second burning period. 7.36 units/ml in unburned soil to 9.53 units/ml in burned
The interaction between soil type and time after soil after the first burning period, representing an increase
burning also had a statistically significant effect. 0f 22,9 %.

Table 3
The effect of burning crop residues on the activity of the urease enzyme after the first burning period from 11/15/2020
to 02/01/2021

The enzymatic activity of the urease enzyme, unit.ml-1

Soil type Duration after burning, days
Before burning 15 30 45 60 75 90 MEAN
Unburned 6.03 5.23 57 593 8.52 8.54 11.58 7.36
Burned 6.03 6.72 7.07 9.7 12.28 1236 12.55 9.53
Least significant difference LSD at the level of significance 0.05 2.651 1.002
MEAN 6.03 598 639 7.82 1040 1045 12.07
Least significant difference LSD at the level of significance 0.05 1.874
Table 3 indicates that there was no significant The interaction between soil type and time after
effect immediately after burning, but after 30 days burning had no significant effect, but the general trend
the enzymatic activity began to increase. After 45, 60, 75, indicated that enzyme activity increased with time
and 90 days, urease activity reached 7.82, 10.40, 10.45, following burning.
and 12.07 units/ml, respectively, during the first burning The results in Table 4 show that burning residues
period. during the second period significantly decreased urease
The same table shows that the lowest urease activity activity, from 10.25 units/ml to 7.79 units/ml in burned
(5.23 units/ml) was recorded 15 days after burning in soil — a reduction of 24,0 % after the second burning. The
unburned soil, while the highest activity (12.55 units/ml) same table indicates that there was a non-significant effect
was observed in burned soil after 90 days — an increase of on the activity of the urease enzyme. The lowest activity
approximately 140 %. was recorded 15 days after the burning process and
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amounted to 3.54 units/ml for burned soil, while the
unburned soil recorded, after 90 days, the highest enzyme

Table 4

activity, amounting to 16.47 units/ml, with a decrease
of 79 % after the second burning period.

The effect of burning crop residues on the activity of the urease enzyme after the second burning period from 01/05/2021

to 15/07/2021

The enzymatic activity of the urease enzyme, unit.ml-1

Soil type Duration after burning, days
Before burning 15 30 45 60 75 90 MEAN
Unburned 12.10 589 785 865 9.03 11.77 1647 10.25
Burned 12.10 354 511 746 785 8.64 9.81 7.79
Least significant difference LSD at the level of significance 0.05 3.421 1.293
MEAN 12.10 4,72 648 8.06 844 1021 13.14
Least significant difference LSD at the level of significance 0.05 2.419

Table 4 indicates that there was no significant
difference immediately after burning, but after 90 days,
urease activity increased to 13.14 units/ml during the
second burning period. The interaction between the
post-burning period and soil type produced statistically
significant differences in urease activity: unburned soil
recorded the highest activity (16.47 units/ml) after
90 days, while the lowest activity (3.54 units/ml) occurred
in burned soil 15 days after burning.

The increase in urease activity after the first burning
may be attributed to higher soil temperature caused by
burning, which enhances enzymatic reactions, and to the
presence of fly ash and other materials that positively
influence enzyme activity [10, 11]. The subsequent
decline after the second burning period is likely due to the
reduction in microbial biomass [12—14].

The effect of burning crop residues on plant growth
(Mung bean).

After collecting burned and unburned soil samples,
and for the purpose of determining the effect of burning
plant residues, samples were collected from the soil
exposed to burning for two periods and compared with
control (unburned) soil. After preparing the samples, the
mung bean seeds were cultivated, and some growth

1004
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Figure 1. Effect of burning crop residues
on germination rate

characteristics were studied for each of them under stand-
ard conditions in the growth chamber.

Rate of germination.

Figure 1 shows that there were no statistically
significant differences in the germination rate between the
soil subjected to burning plant residues and those not
subject to burning. The unburned soil recorded the highest
germination rate (84.63 %) compared to the burned
soil (71.9 %). The results suggest that an increase in
germination percentage is associated with higher numbers
of microorganisms and their enzymatic activity in the soil,
resulting from burning. However, burning may also lead
to seed loss, as reported by [15-17]. According to [1],
burning has negative effects on germination rate,
increasing seed predation by insects and microbial
attacks due to higher populations of fungi and bacteria in
burned soil.

Dry weight of the seedling.
Figure 2 shows that mung bean seedlings grown in
burned soil had a slightly higher dry weight (0.37 g) than

those in unburned soil (0.36 g), but the difference was not
statistically significant.

0.4

0.3

0.2

Dry weight of seedling

0.1

0.0 T T
Unburnt burnt

soil
Figure 2. The effect of burning crop residues
on the dry weight of the seedling
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Dry weight of the root.

The results in Figure 3 show that the highest root
dry weight was recorded in seedlings grown in
unburned soil (0.12 g) compared to burned soil (0.11 g).
Thus, burning slightly reduced root biomass.

0.15=

0.10=

Dry weight of root (g)

0.05-

0.00 , ,
unburnt burnt

sail
Figure 3. The effect of burning crop residues
on the dry weight of the root

Height of the seedling.

Figure 5 indicates that no significant differences were
found in seedling height between burned and unburned
soils. However, seedlings grown in burned soil reached
9.6 cm, compared to 7.0cm in unburned soil after
15 days of growth, suggesting a slight stimulatory effect
of burning on stem elongation.

Height of seedling(cm)

1 1
unburnt burnt

s0il

Figure 3. The effect of burning crop residues
on the dry weight of the root

Chlorophyll Content
Figure 7 shows that the highest chlorophyll A concentra-
tion in leaves was recorded in unburned soil (1.62 mg/g),
while the lowest was in burned soil (1.22 mg/g).

Dry weight of the shoot.

Figure4 shows that seedlings grown in
burned soil had the highest shoot dry weight (0.26 g)
compared to the control (0.24 g). The response of
mung bean seedlings was significant and showed
statistical differences at the 0.05 probability level.

0.3m=

o
(X
1

Dry welght of shoot (g)
=
o
1

0.0

] ]
unburnt burnt

soil
Figure 4. The effect of burning crop residues
on the dry weight of shoots

Strength of the Seedling.

Figure 6 shows that burning crop residues led to
a decrease in seedling strength, from 29.9 g in unburned
soil to 26.6 g in burned soil.

40—

30 -

20

strength of seedling

0 T T
unburnt burnt

soil

Figure 4. The effect of burning crop residues
on the dry weight of shoots

Chlorophyll B concentration decreased from 2.3 mg/g
(unburned) to 1.7 mg/g (burned). Total chlorophyll
(A + B) content decreased from 1.68 mg/g to 1.15 mg/g.
The reduction in chlorophyll content is due to nitrogen

Scientific Progress & Innovations e 28 (3)



volatilization during burning, as nitrogen is a key
component of chlorophyll molecules. Loss of nitrogen
from the soil and the absence of nitrogen replenishment

205 is

4.0=

chl a
chl b

0.5 =

0.0 T T v T

after continuous burning lead to a decline in chlorophyll
synthesis, since temperature is directly correlated with
nitrogen volatilization [18-20].

104
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Figure 7. The effect of burning crop residues on the content of chlorophyll (A, B, and B + A)

Rate of Rooting.

Figure 8 shows the effect of burning the crop residues
increased rooting, with mung bean cuttings from burned
soil producing 11.38 roots compared to 9.00 roots from
unburned soil, a statistically significant difference at the
0.05 level.

155

Rate of rooting
-
o
1

0
1

1 1
unburnt burnt

soil

Figure 8. Effect of burning crop residues on the rate
of rooting

Table 5 shows the effect of burning the crop residues
on the growth characteristics of the mung bean plant.

The results showed that there were significant
differences in most of the studied traits. The dry weight of
seedlings in burned soil was 0.37 g compared to 0.36 g in
unburned soil. The root dry weight was 0.11 g in burned
soil and 0.12 g in unburned soil. The dry weight of shoots
was 0.26 g in burned soil versus 0.24 g in unburned soil.
The seedling height in burned soil reached 9.6 cm
compared to 7.0 cm in unburned soil. Seedling strength
decreased from 29.6 g in unburned to 26.6 g in burned
soil. Cuttings from seedlings grown in burned soil showed
a higher rooting rate (11.38) compared to unburned

(9.00). No significant differences were observed in
germination rate or chlorophyll A, B, and total
chlorophyll content. No significant differences were
shown in the germination rate and the content of
chlorophyll A, B and total.

Table 5
Effect of burning crop residues on some growth
characteristics of mung bean seeds

. .. Burning Crop Non-Burning
Studied Characteristics Residucs i Reiies
Rate of germination % 71.9 84.63
Dry weight of Seedling (gm) 0.37 0.36
Dry weight of roots (gm) 0.11 0.12
Dry weight of shoots (gm) 0.26 0.24
Height of Seedling (cm) 9.6 7.00
Strength of Seedling 26.6 29.6
Chlorophyll A concentration 1.22 1.62
Chlorophyll B concentration 1.7 23
Total Chlorophyll Concentration 1.15 1.68
Rate of Rooting 11.38 9.00

Notes: Each number represents the average of three replications.

The results showed that there were significant
differences in most of the studied traits. The dry weight of
seedlings in burned soil was 0.37 g compared to 0.36 g in
unburned soil. The root dry weight was 0.11 g in burned
soil and 0.12 g in unburned soil. The dry weight of shoots
was 0.26 g in burned soil versus 0.24 g in unburned soil.
The seedling height in burned soil reached 9.6 cm
compared to 7.0 cm in unburned soil. Seedling strength
decreased from 29.6 g in unburned to 26.6 g in burned
soil. Cuttings from seedlings grown in burned soil showed
a higher rooting rate (11.38) compared to unburned
(9.00). No significant differences were observed in
germination rate or chlorophyll A, B, and total
chlorophyll content. No significant differences were
shown in the germination rate and the content of
chlorophyll A, B and total.

The increase in some growth traits may be due to the
conversion of plant residues into mineral ash containing
potassium, phosphorus, calcium, silicon, sulfur,

Scientific Progress & Innovations e 28 (3)
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aluminum, manganese, and chlorine — elements essential
for plant growth and physiological processes.
Potassium, for instance, helps regulate stomatal
movement, enhances photosynthesis, and activates many
enzymes related to respiration, energy transfer, and
nitrate reduction.

Results indicated that the increase in some growth
traits may be due to the conversion of plant residues into
mineral ash containing potassium, phosphorus, calcium,
silicon, sulfur, aluminum, manganese, and chlorine —
elements essential for plant growth and physiological pro-
cesses. Potassium, for instance, helps regulate stomatal
movement, enhances photosynthesis, and activates many
enzymes related to respiration, energy transfer, and nitrate
reduction.

Conversely, the decrease in growth traits of mung
bean in unburned residues may be due to the presence
of phytotoxins in wheat residues (e.g., coumaric acid,
hydroxybenzoic acid, and p-vanillic acid), which are
released during decomposition and can inhibit vegetative
growth. These compounds can persist in soil for over
six weeks, whereas burning destroys most of these toxins,
improving the soil environment for plant growth.

Conclusions

This study concludes that burning plant residues led
to a reduction in the number of mycorrhizal fungi, and
negatively affected urease enzyme activity, which did not
regain its initial level even three months after the first and
second burning periods. Therefore, it can be concluded
that burning processes have a detrimental effect on soil
enzyme activity. Although burning stimulated certain
growth parameters of mung bean plants — such as
increased dry weight of the green mass and chlorophyll
content — the overall impact on soil biological activity
was negative, indicating that burning crop residues can
compromise soil fertility and long-term productivity.
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