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Figure 1. The soil moisture characteristic curve used in the experiment of the effects of irrigation period and

nanozeolite on some properties of P. eur. Triplo.
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Table 1. Soil properties used in the experiment of the effects of irrigation period and nanozeolite on some

properties of P. eur. Triplo.

S 4k Sl b AL o gaze 035 o o o Sl il
Permanent wilting point Field capacity Apparent specific weight Silt Clay Sand Soil texture
(%) (%) (g/em’) (%) (%) (%)
8.7 18.5 1.3 33 50.5 16.5 ¢
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Figure 2. Steps of re-planting, pot replacement and mixing of nanozeolite with soil of P. eur. triplo seedling.
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Table 2. Analysis of variance of irrigation periods and nanozeolite effects on survival and morphological
characteristics and chlorophyll content of P. eur. triplo seedling.

S50 x bl glee s I #5 60 ool slao s n
Irrigation periods * Nanozeolite Nanozeolite Irrigation periods TR
Parameter
Sig F df Sig F df Sig F df
ns sk * Jlﬂew\.)
0.53 0.85 6 0.00 22.71 2 0.048 2.65 3
Survival
*ok ok 3 -r\nd
0.36™ 1.1 6 0.00 27.72 2 0.003 5.006 3 S
Diameter growth
*ok *ok *ok Lﬂ-: 1 -L\A
0.00 5.18 6 0.00 93.61 2 0.05 4.58 3 A
Height growth
*ok *ok *ok \_ff‘ J‘-L'J
0.00 9.23 6 0.00 107.82 2 0.00 26.94 3
Leaf number
0.00™ 436 6 0.00™ 7.42 2 0.25™ 1.36 3 S
Leaf area
sk sk sk Y ‘;.<.w> 53
0.00 15.83 6 0.00 12349 2 0.00 56.46 3 s 05
Leaf dry weight
« *ok ok PR E) Bl i S5%)
0.017 2.74 6 0.00 10.61 2 0.00 6.04 3
Shoot dry weight
*k ok *k “"';“i) S U)}
0.00 3.46 6 0.00 54.24 2 0.00 15.44 3
Root dry weight
0.00” 3.67 6 0.00"  73.73 2 0.00" 5723 3 e
Root volume
0.076™ 1.98 6 0.00"  373.77 2 0.00" 5898 3 b
Root lenght
0.7" 0.36 6  0.00" 9.37 2 0.00" 2493 3 8 Jo S s

Chlorophyll content

(ol s pde ™ 80 Olabl o 53l me T A9 Dlirel o 3 Sl e 77
** Significant at the 1% level,* significant at the 5% level, ™ not significant.
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Figure 4. P. eur. triplo Survival under nanozeolite treatment.
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Figure 3. P. eur. triplo survival under irrigation period.
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irrigation period.
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Figure 8. Effects of nanozeolite on growth and viability improvment of P. eur. triplo seedlings.
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Figure 10. Main root length of P. eur. triplo affected

by nanozeolite.
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irrigation period.
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Table 3. Mean comparison of interaction effects (irrigation period*nanozeolite) of P. eur. triplo seedlings.
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Abstract

Background and Objectives: Populous euramericana triplo is one of the most important tree
species for wood production in north of Iran. Regarding the climate change and limitation of
water resources, the seedling production and establishment of this species has become
problematic particularly in some areas including east of Mazandaran and Golestan region under
dryland farming conditions. This study was conducted to identify drought tolerant of Populous
euramericana triplo seedlings under water stress using nanozeolite in rhizospher soil, for the
first time, in different watering regimes to find the best method and technique for production of
seedling in nurseries and successful wood production. The aim of this investigation was the
growth evaluation of one of the poplar clone in water stress conditions.

Materials and Methods: In this study, 180 seedlings of hybrid clone of Populous
euramericana triplo of the same size were used for experiment of applying nanozeolite
treatment under drought stress (four watering regimes). The experiment was conducted with two
treatments (nanozeolite including, 0, 1% and 5% w/w) (0, 10, 50 g/kg soil) and different
watering levels (3, 6, 9 and 12 dayes) nearly three months in growing season in Ghaemshahr
Horticultural Research Station in green house so that the survival rate, growth and some
morphological traits were investigated. Therefor the experiment was conducted as a factorial,
using a randomized complete block design in green house condition with three replication.

Results: The results of this study showed that triplo clone seedlings under drought treatment
suffered from significant water loss and displayed decline in growth. So that increasing the
watering period (water stress) caused significantly decrease in the survival, diameter growth,
height growth, morphological characteristics including leaf number, leaf area, leaf biomass,
shoot biomass, root biomass, root length, root volume and total chlorophyll content. While, the
mentioned growth parameters were greater in seedlings inoculated with adding 1% nanozeolite
(10 g/kg soil), compared to control seedlings and it was the best effect on drought tolerance so
that this increase for the seedlings in severe water stress (12 days of irrigation interval) for
properties such as height growth, leaf number, leaf area, leaf dry biomass, shoot dry biomass
and root dry biomass was 50, 54, 155, 188, 40 and 47%, respectively.
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Conclusion: In this study it can be concluded that Populous euramericana triplo species is
rather derought tolerant and the addition of 1% nanozeolite is suitable to decrease the effects of
water stress on seedlings and to improve growth. Survival rate of seedlings were up to 80% in
watering intervals of 9 and 12 days. Therefore irrigations interval seems to be appropriate for
seedling production of this hybrid clone in nurseries and its establishment in the field.
Moreover, for initial establishment of seedlings and to enhance the tolerance of the seedlings in
drought conditions (watering regimes) the nanozeolite application (1% w/w) is recomended.

Keywords: Watering regimes, Seedling biomass, Populous euramericana triplo, Nanozeolite,
Chlorophyll content
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