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Sampling site Control 0.25 kg m–2 0.5 kg m–2 1.0 kg m–2 

Needles length, cm 2.17±0.10 2.63±0.30 2.14±0.10 2.12±0.10 

Needles fresh mass, mg 47.46±4.00 69.95±8.47 39.31±5.00 38.3±5.01 

Needles dry mass, mg 24.90±4.78 30.15±5.25 17.39±3.05* 17.00±2.75* 

Width of needle cross-

section, mm 

1.04±0.07 1.15±0.05 1.28±0.02* 1.23±0.02* 

Thickness of needle 

cross-section, mm 

0.55±0.02 0.59±0.02 0.54±0.02 0.60±0.01 

Total needle cross-section 

area, mm2 

127.01±6.85 129.58±3.25 125.77±3.65 145.75±3.25 

Epidermis, mm2 10.96±0.66 10.92±0.25 13.67±0.59* 13.37±0.49* 

Mesophyll, mm2 72.34±4.97 80.34±2.98 76.42±2.23 94.16±2.68* 

Lignified tissues, mm2 12.71±0.52 12.30±0.30 14.47±0.53 15.60±0.40** 

Vascular bundles, mm2 3.72±0.54 3.36±0.43 2.86±0.21 3.31±0.19 

Xylem, mm2 1.75±0.31 1.38±0.11 1.61±0.19 2.23±0.18 
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