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Effects of Thinning on Soil Properties and Seed Productivity in Seed
Orchards of Cryptomeria japonica and Chamaecyparis obtusa
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ABSTRACT: This study was conducted to investigate the effects of thinning on soil properties and seed
productivity in the 25-year-old Cryptomeria japonica and 30-year-old Chamaecyparis obtusa seed orchards in
which thinning had been performed 4 years prior to the study. To this end, soil properties, cone and seed
characteristics, seed production (kg/ha), and nutrient contents in seeds and cones were studied by 4 different
thinning intensities (0, 20, 40, and 60%). Soil properties were not significantly different between the two
orchards. Meanwhile, electric conductivity, total nitrogen, and K" concentration in the soil of C. obtusa seed
orchard were significantly different among 4 different thinning intensities (p<0.05), while only Ca®* concentration
in the C. japonica seed orchard was different (p<0.05). In the C. obtusa seed orchard, cone productivity
increased with the increase of thinning intensities (p<0.05), whereas that in the C. japonica seed orchard did
not show any significant differences. Both of the two seed orchards showed a tendency that seeds become
bigger and heavier with the increase of thinning intensities, but any significant differences were not found. Seed
production (kg/ha) in the C. obtusa seed orchard significantly increased with the increase of thinning intensities,
while that of the C. japonica seed orchard decreased. Nutrient contents in seeds and cones did not show any
significant differences among different thinning intensities in both of the two seed orchards.
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Fig. 1. Location of the study sites (@) in Seogwipo city, Jeju Pro-
vince.
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Table 1. Chemical properties of surface soil (0~ 20cm depth, n=3) by thinning intensity in seed orchard of Chamaecyparis obtusa and Cryptomeria

Jjaponica
Thinning ' Avail. Exch. cations (meq./kg)
Species  intensity Soil pi OM. EC A P,05 CEC

%) (H,0) (%) (£s/cm) (%) (opm) K’ Ca” Mg Na' (meg./kg)
0 5005024 22002 43.51  76.0a+ 9.1 0682 0.11  305a:0.89  141at031  270a£075  0.70a£0.17  024a£0.06  9.2a£2.33
C”“’"f”‘ 20 5.13a£031 22512 £468  75.1at 3.65 0532 £0.09  3.12a£0.54  120a£0.17 2332058 0682031  0.18a20.09  8.6al.87
(CJ};[;;:: 40 5.11at043 2358 £2.04  782a% 688  0.85ab+0.19 2462038  133a031 3122097 0792028  023a+0.03  103as3.11
60 520a£029 25.08a 611 88.2b+1028 1.14b 028  3.05a%0.79 21362044  321at1.02  0.74a£0.19 02224007  12.1a3.58
0 5.080.18 23932 4505  884ak 955 0712 £0.19 4072101  231a£029  170a£055  0.55a£025 02224005  9.lat2.17
CW{”‘" 20 5.07a£032 21272 +484  88.5a£1125  0.68a £0.08  3.452£0.85 18822033 21422094  0.562£0.09  0.34a£0.09  9.4a+197
;T;Z:ica 40 51328025 2508 £388  Oldat 878 0852 £021 325067 2142041 3256075  048a0.11 039015 123a+4.01
60 522a%038 2721abs5.61  89.8a£1524 0962 £033  395£094  199a+0.54  2.99b:0.87  0.66a£0.14  033a£0.07  10.4a%3.25

Values followed by the same letter among treatments are not significantly different at p=0.05.
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Fig. 2. Cone production (No/trees) by aspect and thinning intensity

in seed orchard of C. obtusa and C. japonica.
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Fig. 3. Water content (%) and dry weight (g) of cone by thinning intensity in seed orchard of C. obtusa and C. japonica.
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Table 2. Seed qualities (n=8) by thinning intensity in seed orchard of C. obtusa and C. japonica
Sneci Thinning No. of cone Weight per liter Weight per Seed purity No. of seeds
ecies
P intensity (%) per liter (2) 1,000 seeds (g) (%) per gram
0 114 £ 1.54a 286.3 £ 21.48a 202 £ 04la 96.3 £ 2.88a 495 + 47.54a
20 94 + 0.85a 2754 + 19.24a 2.11 £ 0.24a 95.2 £ 3.52a 474 £ 28.14a
Chamaecyparis obtusa
40 10.1 + 1.16a 2744 £ 31.55 2.09 £ 0.33a 974 + 2.75a 478 + 39.47a
60 9.6 + 0.87a 261.5 + 11.08a 2.14 £ 0.28a 97.2 £ 3.56a 467 + 31.11a
0 105 £ 1.31a 208.7 £ 31.17a 3.99 £ 0.19a 945 £ 2.11a 251 + 17.14a
20 11.1 £ 0.98a 201.8 £ 21.08a 4.07 £ 0.27a 95.6 £ 3.05a 246 £ 2531a
Cryptomeria japonica
40 9.6 £ 1.04a 199.3 + 19.89a 421 + 0.26a 96.1 + 1.97a 238 £ 30.15a
60 104 + 1.11a 199.5 + 22.11a 422 £ 0.34a 96.3 £ 3.88a 237 + 19.67a
Values followed by the same letter among treatments are not significantly different at p=0.05.
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Fig. 4. Seed production (kg/ha) by thinning intensity in seed orchard
of C. obtusa and C. japonica.
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