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Figure 1. Cross section of a core extracted from a poplar tree and prepared by the black marker and white chalk
technique. Vertical arrows indicate the tree ring boundaries.
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Figure 2. Biplot of principal component analysis on wood anatomical and fiber biometrical variables; TRW: Tree ring
width; VL: Vessel length; VD: Vessel diameter; FL: Fiber length; FD: Fiber diameter; FWT: Fiber wall thickness.
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Table 1. The output of two-way analysis of variance to compare the effect of species type and irrigation regime on
wood anatomical and fiber biometrical variables; TRW: Tree ring width; VL: Vessel length; VD: Vessel diameter;
FL: Fiber length; FD: Fiber diameter; FWT: Fiber wall thickness. The effects of species type and irrigation regime
were significant on all features at the 0.01 level except highlighted one.

= Sla e ke F P
Source Mean Square

TRW 59 6.7 .012

FD 268 7.7 .007

55 FWT 10.45 13.9 .000

Species type FL 34110 13.6 .001

VD 5290 31.9 .000

VL 34315 14.1 .000

TRW 152 17.4 .000

) FD 95 2.7 103

okl 5o FWT 5.6 7.49 .008

Irrigation regime FL 1544 61 436

VD 1405 8.5 .005

VL 13419 5.4 .023
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Figure 3. Boxplot of tree-ring width, and fiber diameter, length and wall thickness in four treatments: Pe4
(Euramerican poplars under 4 days irrigation intervals); Pe8 (Euramerican poplars under 8 days irrigation intervals);
Pn4 (Black poplars under 4 days irrigation intervals); Pn8 (Black poplars under 8 days irrigation intervals)
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Figure 3. Boxplot of vessel diameter and length of polar trees in four treatments: Pe4 (Euramerican poplars under 4
days irrigation intervals); Pe8 (Euramerican poplars under 8 days irrigation intervals); Pn4 (Black poplars under 4
days irrigation intervals); Pn8 (Black poplars under 8 days irrigation intervals).
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Abstract
Background and objectives: Raw materials shortage is one of the main challenges of wood
and paper industry of Iran. According to the laws restricting forest harvesting, tree farming as an
alternative source of wood supply should be focused. On the other hand, due to limited water
resources in Iran and high water demand of poplars, there are increasing efforts to introduce
poplar species with higher drought tolerance. However, these researches are mainly
concentrated just on the volume production or tree surviving and resulting wood quality was
less investigated. In one of such studies, growth characteristics of different species/clones of
Populus were investigated in different irrigation intervals (4, 8, and 12 days) and it was
concluded that there was not a significant difference between the 4 and 8 days intervals in
respect of growth parameters. However, the probable effect of these two irrigation intervals on
wood quality remained unknown. Hence, the rationale of current study was to investigate the
effect of 4 and 8 days irrigation intervals on wood and fiber characteristics of two superior
poplar clones. In addition, the relation between wood quality and irrigation was discussed from
the physiological points of view.
Materials and methods: Pith-to-bark cores were taken from two elite poplar trees (Populus
euroamerican and P. nigra) using increment borer. Wood anatomical features and fiber
biometry of the last five tree rings including tree-ring width, vessel size and length, and fiber
length, diameter and cell wall thickness were studied.
Results: The results showed that the effect of irrigation intervals was statistically significant on
tree-ring width, vessel diameter and length and fiber wall thickness but not significant on fiber
length and diameter. In both species, increasing irrigation intervals from 4 to 8 days, led to a
decrease in ring width. Nonetheless, the type of species influenced the reduction rate: P. nigra
trees were less sensitive to irrigation intervals and their ring widths were less reduced.
Moreover, it was shown that radial growth and fiber length of poplars (as two important applied
properties) are separately influenced by different components.
Conclusion: Overall, it can be concluded that in the case of P. euroamerican, if the wood
anatomical features were of importance, there is no difference between 4 and 8 days irrigation
and even longer interval of irrigation yields superior characteristics (e.g. longer fibers). Hence,
for saving water resources, 8 days irrigation is recommended. This conclusion is also roughly
applicable for P. nigra since the reduction in fiber length of this species after longer irrigation
periods is not remarkable and therefore doesn’t justify the shorter irrigation intervals. Finally,
since radial growth rate and fiber length are influenced by different factors and are less related
to each other, both features can simultaneously be enhanced with a proper management.
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