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Introduction

Water scarcity is one of the most important limiting factors threatening the production of horticultural crops.
Approximately, 45% of the world's arable land is subject to permanent or intermittent water shortages, and
approximately 50% of the world's annual yield is lost due to drought. Due to climate changes, especially the
increase temperature and decrease rainfall in recent years in Iran, most of the gardens are facing limited water
resources. In order to reduce water stress, increasing water use efficiency by naval technics seems to be crucial.
Peach fruit growth mainly depends on adequate water supply. Therefore, water stress reduces the growth of the
fleshy part and the quality of the peach fruits. Split root means placing a part of the root in different conditions
compared to the remains of the root. Studies on split root culture were done in the laboratory for the first time.
Increasing water holding capacity by split root system may improve soil- plant water availability. Furthermore,
many studies indicated that Mycorrhiza and Trichoderma fungi improve the absorption of water and nutrients by
plant. Increasing the absorption of water and nutrients leads to increasing growth and yield. The aim of this
research was to improve the water efficiency and the use of low-yielding lands by placing a bag containing
pumice and inoculating the roots with fungi.

Materials and Methods

This experiment was performed as a factorial experiment based on randomized complete blocks design with
three replications for two years. Treatments included placing the bag close to the trunk of peach trees in three
levels (without bag, one bag and two bags), different levels of irrigation (50, 75 and 100% of field capacity) and
root inoculation treatments with mycorrhiza, Trichoderma fungi and control without fungus. Redtop peaches
grafted on GF677 rootstock were planted in May 2018. The bags were placed at a depth of 60 cm and at a
distance of 40 and 60 cm from the tree trunk. The bags size was 40 liters filled with pumice. At 20 cm from the
top of the bag, three holes were made to remove excess water from that part and as a signal to cause the root to
move towards the bag. For plants treated with mycorrhiza, 250 g of Mycorrhiza glomus was mixed and for plants
treated with Trichoderma, 4.5 g of Trichoderma harizanium was mixed with pumice in the bag. In treatments
with no bag placement, the plant roots were inoculated with fungi. Characteristics such as relative water content
(RWC), vield, total soluble solids (TSS), titratable acidity (TA), TSS/TA, total phenol and fruit anthocyanin
were measured at the end of growing season. Fruit skin color characteristics including L*, a*, b*, Chroma and
Hue were measured with a colorimeter. Statistical analysis was performed by SAS software version 9.1. Mean

1- Ph.D Student of Horticultural Science, Department of Horticultural Sciences, Campus of Agriculture and Natural
Resources, University of Tehran, Karaj, Islamic Republic of Iran

(*- Corresponding Author Email: masoud.nazeri@ut.ac.ir)

2 and 3- Professor and Associate Professor, Department of Horticultural Sciences, Faculty of Agriculture, Shahed
University, Tehran, Islamic Republic of Iran, respectively.

DOI: 10.22067/jhs.2022.72296.1088


https://
https://
https://jhs.um.ac.ir/
https://jhs.um.ac.ir/
http://doi.org/10.22067/jhs.2022.72296.1088
mailto:masoud.nazeri@ut.ac.ir
http://doi.org/10.22067/jhs.2022.72296.1088

V¥ 5l o) o ko VYl (55,9l @aluo g pole) Ll pole & pis V0 F

data were compared using Duncan's multiple range test. drawing diagrams done by Excel software.

Results and Discussion

The results showed that bag placement increased RWC. The highest RWC of leaf was measured in the
treatment of placing two bags, 75% irrigation and root inoculation with Trichoderma fungus. In the main effect
of bag placement, irrigation levels and root inoculation, the highest RWC of leaf was observed in placing a bag,
100% irrigation and root inoculation with Trichoderma fungus, respectively. The treatment one bag, 100%
irrigation and root inoculation with mycorrhiza improved vegetative growth and produced the largest trunk
diameter. Yield in terms of fresh weight of fruit in two-bag placement, 100% irrigation and root inoculation
with mycorrhiza was increased by 1.8 compared to the control. The highest TA was measured in the treatment of
placing a bag, 50% irrigation and root inoculation with mycorrhizal fungus. Treatment without bag placement,
75% irrigation and without fungus inoculation had the highest total soluble solids and TSS/TA of fruit. The
index ratio of TSS/TA is used to determine the taste of the fruit. The highest total phenol and anthocyanin of
fruit was observed in treatments without bag under 50% irrigation levels. One bag placement, 75% irrigation
without fungal inoculation treatment and no bag placement treatment, 50% irrigation, mycorrhiza inoculation
caused the a* and L* of the fruit skin increased. The interaction effect of the three factors of bag placement,
irrigation levels and root inoculation with fungus had no significant effect on Hue and b*.

Conclusion

The results of this experiment showed that water consumption can be reduced by placing a bag. The finding
of the experiment led to the conclusion that a bag placement treatment, 75% irrigation and inoculation with
mycorrhizal fungus improve fruit yield and quality of peach trees
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Figure 1- Schematic view of bag placement next to the peach tree
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Table 2- ANOVA for the effect of bag placement, fungi inoculation and irrigation levels on physiological, quantitative and
qualitative characteristics of peach cv. “‘Red Top’ in split root culture
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CV (%)
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ms, ™" and *: non-significant, significant at p<0.01 and p<0.05, respectively
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Figure 2- The effects of bag placement (a), different levels of irrigation (b) and root inoculation with fungus (c) on the leaf
relative water content (RWC) of peach cv. ‘Red Top’ (DMRT, p<0.05)
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Table 3- ANOVA for the bag placement, fungal inoculation and irrigation levels on peach cv. ‘Red Top’ skin color in split
root culture
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SOV df Mean of squares
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b . . . .
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(BxI) 4 4.06" 5.74rs 7577 45.43 72.96"
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(BxIxF) 8 24,52 53.21™ 49,18 80.61" 21.82"
EUa> 52 12.54 9.16 31.59 31.84 33.02
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C")C"C‘S(:/‘;)" 9.1 11.18 24.09 15.63 11.83
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ns, ** and *: non-significant, significant at p<0.01 and p<0.05, respectively
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Figure 3- @) The interaction effect of bag placement xfungi inoculation on b*, b) the interaction effect of irrigation levels
xfungi inoculation on b*, c) The interaction effect of bag placement xirrigation levels on b*, d) The interaction effect of bag

placement xfungi inoculation on H, e) The interaction effect of irrigation levels xfungi inoculation on H, and f) The
interaction effect of bag placement xirrigation levels on H of peach fruit cv. ‘Red Top’(DMRT, p<0.05)

‘Red Top’ p, gl 13 o (635831051 (&S Olao (Kiwod —0 Joua
Table 5- Correlation between measured qualitative traits in peach cv. ‘Red Top’

L" a b* Chroma Hue Phenol Anthocyanins
L* 1
a" 0.174 1
b 0.932™ 0.409™ 1
Chroma 0.788™ 0.7 0.936™ 1
Hue 0.948™ 0.104 0.906™ 0.704™ 1
Phenol 0.419™ -0.037 0.38™ 0.267" 0.463™ 1
Anthocyanins -0.224" 0.276" 0.194 0.038 0.356™ 0.501™ 1

Lo 0 g ) Jlais! o p3 )b dme i i 4™
and *: Significant at 1% and 5% of the probability levels, respectively. s
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