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Abstract

Biochar application to agricultural soils has been proposed as a way to increase
crop production by improving soil properties. The present study aimed to
investigate the effects of sources, amounts, and particle sizes of biochar on
saturated hydraulic conductivity (Ksa) in two silty clay loam and sandy loam
soils. In this study, palm leaf and lemon peel biochars were pyrolyzed at 500 °C
for 3h. The obtained biochar was sorted into three particle sizes of < 0.8, 0.8-2,
and 2-4 mm, mixed into the soils at rate of 0.5%, 1%, 2%, and 4%wt, and
incubated in a research glasshouse of Shiraz University for 15 months (2019 to
2020). Results showed that the application of 0.5%, 1%, 2%, and 4% of biochar
caused a significant decrease in the mean value of Kg; in sandy loam by about
9%, 32%, 58%, and 65%, respectively, and also caused significant increase in
the silty clay loam soil (except for 0.5%) by about 51%, 104%, and 231%,
respectively, as compared to the control. Compared to lemon peel biochar, palm
leaf biochar caused a significant increase in Kg: by 42% in the silty clay loam
soil, but a significant decrease by 12% in the sandy loam soil. Furthermore,
greater effects of the K in both soils were observed after application of the
fine size fraction of biochar (< 0.8 mm). The highest increase of Ky in the silty
clay loam soil and the highest decrease of Kg in the sandy loam soil was
observed in the soils treated by 4% of palm leaf biochar with particle size of
smaller than 0.8 mm. In general, the results of this study can be used as a guide
for selecting the amount and size of the applied biochar in terms of their effects
on soil saturated hydraulic conductivity.
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Abstract

Arid region soils are generally considered rich in micaceous K
minerals. These soils have a significant amount of interlayer K for plant
uptake. Awvailability of nonexchangeable K (NEK) is not only
dependent on the quantity of interlayer K, but also on the release rate
from the mineral phase in the soil. The aim of this study was to
compare the effect of H,PO, and CI" anions on the NEK release
kinetics in 10 calcareous soils. The NEK release kinetics was studied by
using 0.01 M CaCl, and 0.01 M Ca(H,PO.), extractors in a periods of
1-2017 h. The results showed that the NEK release included an initial
fast reaction (up to 168 h) and a slow reaction in the two extractants.
The mean cumulative NEK released after 168 h in 0.01 M CaCl, and
0.01 M Ca(H,PO4); was 220.3 and 137.5 mgkg’, respectively. The
mean cumulative NEK released after 2017 h in 0.01 M CaCl, and 0.01
M Ca(H,PO,); was 391.3 and 252.3 mg.kg™, respectively. Higher NEK
release rate in CaCl, than Ca(H,PQO,4), was described by the zero order,
simplified Elovich, power function and parabolic diffusion models in
CaCl, and Ca(H,PO,), solutions and in both segments. The results of
this research showed that anions associated with cation can affect the
kinetics of NEK release.

Keywords: Zero order model, Simplified Elovich Model, Power function, Parabolic diffusion
model
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Abstract

Extraction of humic substances from animal manures can be considered as one
of the optimal management solutions for these wastes. This research aimed to
identify the characteristics of humic acid from two sources of cattle and sheep
manure at two levels of 100 mg and 200 mg and compare their effects with
commercial humic acid on the growth of soybeans in a completely random
design in greenhouse conditions. Based on the spectrophotometric ratio, E3/E5,
the lowest molecular weight was related to humic acid extracted from sheep
manure. The infrared spectroscopy results indicated the presence of phenolic
hydroxyl, carboxyl, and aromatic ring functional groups in extracted and
commercial humic acid. Phenolic OH was abundant in humic acid extracted
from sheep manure, and the peak related to aromatic and aliphatic ring was
removed in commercial humic acid. The results showed that humic acids
extracted from sheep manure in the amount of 200 mg caused 62% increase in
the fresh weight of the shoot, 48% in fresh weight of the root; and cattle manure
in the amount of 200 mg increased the height of the shoot by 31%. But, the use
of commercial humic acid could not influence the mentioned traits. Based on
the results of this study, sheep manure can be considered a suitable source for
extracting humic acid; and its application to soybean can be recommendable
due to its effect on growth indicators, at the rate of 100 mg.
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Abstract

Boron deficiency is an important disorder that can affect plant growth in
calcareous soils. Various plants have different mechanisms of uptake. To
investigate the different strategies of plants in increasing the efficiency of boron
uptake, a factorial experiment was conducted in a completely randomized
design with three replications in the greenhouse of the Faculty of Agriculture,
Ferdowsi University of Mashhad, Iran. The experiment was conducted with
three levels of boron (Bo, B1s, and B3 kg/ha) in the form of boric acid and three
plant species (spinach, lettuce, and leaf beet). The results revealed that addition
of boron enhanced shoot dry matter content in all plants. Lettuce shoot biomass
was increased by 32% at Bs indicating that lettuce had a greater growth
response to boron levels. Differences in boron concentrations in spinach (61.8
mg kg™) and leaf beets (71.4 mg kg™*) compared to lettuce (31 mg kg™) at the
Bo level showed the importance of root characteristics and other factors
affecting boron solubility and uptake efficiency such as root exudates. The
concentration and uptake of boron in spinach were more affected by boron
levels compared to lettuce and leaf beet. In spinach, the shoot and root boron
concentration increased by 44% and 30%, respectively, and uptake in shoot and
root also increased by 53% and 37%, respectively, at Bs, compared to the
control. Generally, different efficiencies of these plants in boron uptake were
due to the high boron influx into spinach and leaf beet and low influx into
lettuce.
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Abstract

Direct use of rock phosphate is considered as one of the alternatives to
superphosphate, however, its use in acidic soils in the north of Iran has received
less attention.This experiment was conducted as randomized complete block
design. The treatments included: 1) control, 2) triple superphosphate (Tsp)
fertilizer (based on soil test), 3) rock phosphate (to the extent that P addition
was the same as Tsp), 4) compost at the rate of 10 tons per hectare, 5) rock
phosphate+phosphate  solubilizing fungi, 6) rock phosphate+phosphate
dissolving fungi (Glomos), 7) rock phosphate + 10 tons per hectare compost, 8)
rock phosphate + compost + phosphate solubilizing fungi (Pseudomonas), 9)
rock phosphate+phosphate solubilizing fungi +compost. The results indicated
the possibility of substituing rock phosphate for Tsp in acidic soils of tea
plantations, and organic matter plays an important role in better dissolution of
rock phosphate by microorganisms in acidic soils. Application of bacteria,
fungi, and compost treatments along with rock phosphate significantly
increased the yield of green tea leaves as well as soil available P, compared to
the control. Also, the concentration of trace elements in treatments containing
compost showed a significant increase. The use of rock phosphate alone
significantly increased the soil available P compared to the control, but the
highest amount of soil P was obtained by simultaneous application of rock
phosphate with compost and microorganisms (biofertilizers).

Keywords: Phosphate solubilizing bacteria, Rock Phosphate, Phosphate solubilizing fungi,
Mycorrhiza, Tea garden
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Abstract

In order to investigate the response of safflower cultivars to different levels of
soil P for its optimum use, this study was carried out in Darab, Isfahan, Dezful,
and Kerman regions as a factorial experiment with a randomized complete
block design in three replications in two cropping seasons (2015-2016). The
first factor was cultivar (Padideh and Goldasht cultivars for Isfahan and Darab
and Goldasht and Soffe for Kerman and Dezful) and the second factor was
different rates of triple super phosphate (TSP) including zero, 50, 100, 150, and
200 kg.ha™. The soil available phosphorus in Isfahan was 10.2, Darab 11,
Kerman 7 and Dezful 7.18 mg kg™*. Based on the results, the effect of cultivar
on safflower seed yield in Isfahan and Dezful was significant (p<0.01) and
(p<0.05), respectively, but in Darab and Kerman, the difference between the
two cultivars was not significant. The effect of TSP rate on grain yield in all
four regions was significant (p<0.01). The interaction effect effects of cultivar-
phosphorus on the grain yield was significant only in Isfahan region (p<0.05).
In Isfahan and Dezful, the highest yield was obtained from the Goldasht at the
rate of 50 kg.ha®, significantly different than the control. In Kerman, the
highest seed yield was obtained from Goldasht and at 150 kg ha™ TSP,
significantly different than other treatments. With the application of TSP in
Darab, Dezful and Isfahan, 20%, 78%, and 28%, increase in grain yield was
observed compared to the control, respectively. The best benefit-to-cost ratio in
Darab and Kerman regions was obtained from Goldasht for 100 and 150 kg.ha™
TSP, respectively, while in Dezful and Isfahan it was obtained for 150 kg ha™
TSP in Soffeh and Padideh, respectively. In general, for safflower in warm
regions with soil available P of 10 mg kg™, 50 kg.ha™ TSP and for areas with
soil available P of 7 mg.kg™, 150 kg ha™ TSP can be recommended.
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Abstract

Stresses reduce plant yield and production. Growth stimulants can help increase
plant yield and resistance to abiotic stresses. For this purpose, the effect of
several types of plant growth stimulants on yield and yield components of
rapeseed (Brassica napus L.) was studied. The experimental design was split-
factorial arrangement in randomized complete block design with three
replicates. The study was conducted during 2019-21 in Arak Agricultural
Research Station. The main variable was planting date (September and
October) and the subplots were growth stimulant treatments including amino
acid, fulvic acid, seaweed extract, humic acid, their composition, and the
control treatment. The results showed that the effect of growth stimulants was
significant on grain yield, phosphorus concentration, number of seeds per pod,
leaf area, and potassium concentration. Experimental findings showed that the
use of growth stimulants in the form of seed coating and foliar spraying at the
six-leaf stage and the end of the rosette can be recommended in conditions
similar to this study. Soil application of humic acid was effective in
germination and six-leaf stages. September planting date was more appropriate
than October. Application of growth stimulants on seed yield had a positive and
similar effect in September planting, but was more effective in October planting
when the plants were exposed to cold stress.

Keywords: Rapeseed nutrition, Humic acid, Seaweed extract, Amino acid, Fulvic acid
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