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Abstract

Water storage in plants and soils of forests around upland rice planting areas, Mae Wang district, Chiang Mai province
were studied. Using a method of plant community analysis, 12 plots of 40 x 40 m” in size were set up in forests by a
stratified random sampling. Stem girths at breast height and heights of all tree species with height of >1.5 m were
measured. Plant species diversity, biomass, and in water storage ecosystems were investigated. A total of 125 species
(99 genera, 53 families) were existed. Pinus kesiya, Quercus brandisiana and Castanopsis acuminatissima were
dominant species. The mean value of species diversity index by Shannon-Wiener equation was 3.60 = 1.08, and the
most important species was P. kesiya. The plant biomass was estimated to be 273.90 + 89.06 Mg ha”, and the
water storage in ecosystems of cold, hot and raining seasons as 3311.47, 1712.02 and 4269.21 m® ha™, divided into
biomass and soil water in cold season as 258.15 and 3053.32 m® ha”', Hot season as 276.86 and 1435.16 m® ha™
and Raining season as 297.29 and 3971.92 m® ha”, respectively. Differences in original plant communities,
topographic conditions, forest utilization and management by villagers resulted in plant species diversity, biomass and

water storages in the forests.
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Table 1 Water content by dry weight (%) in different seasons and organs

No. Plant name Water content by fresh weight (%) in different organs and season
21 January 2013 30 April 2013 15 September 2013

Stem Branch Leaf Root Stem Branch Leaf Root Stem Branch Leaf Root
1 Anneslea fragrans 54.97 69.46 64.98 50.15 44.41 59.36 60.40 52.36 50.44 56.08 61.73 45.74
2 Aporosa villosa 46.29 53.08 67.56 42.50 48.32 64.59 66.91 46.34 44.36 61.69 66.97 43.38
3 Castanopsis acuminatissima| 41.42 55.41 4217 38.88 40.83 48.74 59.09 46.18 53.47 51.35 52.82 47.03
4 Castanopsis indica 45.39 46.86 37.05 38.33 50.25 51.02 49.98 42.92 50.45 41.95 56.70 4517
5 Castanopsis trobuloides 41.42 43.71 48.00 40.36 38.58 49.03 48.98 35.50 41.44 46.31 51.01 44.42
6 Dalbergia cultrata 64.26 54.89 54.63 41.44 44.36 45.99 65.42 53.25 57.51 43.33 56.59 46.36
7 Lithocarpus sootepensis 46.66 48.59 46.71 36.59 36.92 55.59 46.78 39.80 49.02 51.47 52.07 48.96
8 Pinus kesiya 47.72 52.40 54.73 50.82 53.09 67.15 64.45 57.52 55.99 55.85 63.24 55.76
9 Quercus brandisiana 41.09 43.21 36.28 37.50 32.21 53.55 54.88 39.34 46.68 48.48 43.80 43.36
10 Quercus helferiana 51.64 41.23 35.24 37.50 45.08 52.85 43.36 44.01 46.47 49.49 48.56 46.39
11 Schima wallichii 57.10 57.09 49.47 57.31 56.36 56.34 52.32 54.29 52.79 63.66 58.44 54.70
12 Styrax benzoides 42.70 49.03 55.95 41.54 37.92 45.09 49.58 40.18 47.48 48.85 49.25 45.59
13 Tristaniopsis burmanica 36.01 49.28 52.05 37.30 4117 55.46 55.02 41.78 44.48 58.84 57.87 40.97
14 Wendlandia tinctoria 61.01 54.00 46.24 57.61 50.22 58.40 54.75 46.34 55.82 49.93 56.32 54.18
Mean| 48.41 51.30 49.36 43.42 44.27 54.51 55.14 45.70 49.74 51.95 55.38 47.29
SD| 8.29 7.15 9.90 7.41 6.83 6.48 7.27 6.52 4.90 6.51 6.27 4.54

Table 2 Water content by dry weight (%) in different seasons and organs

No. Plant name Water content by dry weight (%) in different organs and season
21 January 2013 30 April 2013 15 September 2013

Stem Branch Leaf Root Stem Branch Leaf Root Stem Branch Leaf Root
1 Anneslea fragrans 122.09 227.44 185.52 100.60 79.87 146.07 152.54 109.91 101.78 127.68 161.33 84.30
2 Aporosa villosa 86.19 113.15 208.24 73.91 93.50 182.37 202.21 86.35 79.74 161.06 202.78 76.60
3 Castanopsis acuminatissima| 70.71 124.25 72.92 63.61 69.00 95.07 144.41 85.79 114.90 105.54 111.95 88.79
4 Castanopsis indica 83.13 88.18 58.87 62.16 101.02 104.18 99.91 75.19 101.81 72.27 130.92 82.39
5 Castanopsis trobuloides 70.72 77.66 92.31 67.67 62.81 96.19 96.00 55.04 70.76 86.24 104.14 79.92
6 Dalbergia cultrata 179.76 121.66 120.41 70.77 79.73 85.16 189.16 113.92 135.35 76.45 130.35 86.43
7 Lithocarpus sootepensis 87.48 94.52 87.64 57.69 58.53 125.18 87.91 66.11 96.17 106.07 108.65 95.92
8 Pinus kesiya 91.28 110.09 120.89 103.32 113.18 204.42 181.31 135.42 127.21 126.49 172.01 126.04
9 Quercus brandisiana 69.74 76.09 56.93 60.00 47.51 115.29 121.65 64.85 87.54 94.11 77.92 76.55
10 Quercus helferiana 106.77 70.15 54.42 60.00 82.08 112.08 76.56 78.60 86.81 98.00 94.38 86.54
11 Schima wallichii 133.10 133.06 97.89 134.25 129.17 129.05 109.75 118.79 111.82 175.21 140.61 120.77
12 Styrax benzoides 74.51 96.19 127.01 71.05 61.09 82.13 98.35 67.15 90.41 95.51 97.04 83.80
13 Tristaniopsis burmanica 56.26 97.15 108.54 59.49 69.99 124.53 122.34 71.75 80.11 142.93 137.35 69.42
14 Wendlandia tinctoria 156.51 117.39 86.01 135.93 100.88 140.41 121.01 86.37 126.32 99.74 128.94 118.24
Mean| 99.16 110.50 105.54 80.03 82.03 124.44 128.79 86.80 100.77 111.95 128.46 91.12
SD| 36.24 38.81 45.59 27.31 23.07 35.23 39.57 23.84 19.89 30.80 33.62 17.76
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Dominant trees Water storage in plant biomass (m® ha™)
Stem Branch Leaf Root Total
Jan. Apr. Sep. Jan. Apr. Sep. Jan. Apr. Sep. Jan. Apr. Sep. Jan. Apr. Sep.

1. P. kesiya 50.77 62.95 70.76 19.82 | 36.80 | 22.77 1.40 2.1 1.99 12.99 | 14.55 | 13.54 84.98 116.42 | 109.07
2. C. acuminatissima 18.67 18.21 30.33 10.36 7.93 8.80 0.44 0.87 0.68 3.40 4.58 4.74 32.86 31.60 44.55
3. Q. helferiana 15.54 11.94 12.63 3.32 5.30 4.63 0.17 0.24 0.29 1.69 2.22 244 20.72 19.70 20.00
4. S. wallichii 12.80 12.43 10.76 4.25 4.12 5.60 0.18 0.20 0.26 2.38 2.1 2.14 19.61 18.85 18.75
5. Q. brandisiana 12.02 8.19 15.09 3.79 5.74 4.69 0.33 0.71 0.46 2.50 2.70 3.19 18.64 17.34 23.42
6. C. tribuloides 7.84 6.96 7.84 2.69 3.33 2.98 0.25 0.26 0.28 1.56 1.27 1.84 12.34 11.82 12.95
7. R. succedanea 5.94 4.92 6.04 224 2.52 227 0.11 0.13 0.13 0.85 0.92 0.96 9.13 8.48 9.40
8. D. cultrata 6.95 3.08 5.23 1.38 0.96 0.86 0.16 0.25 0.17 0.65 1.05 0.79 9.13 5.34 7.06
9. E. suvumbrans 3.05 2.53 3.10 1.25 1.40 1.26 0.04 0.05 0.05 0.37 0.40 0.42 4.70 4.37 4.83
10. B. lanzan 2.33 1.93 2.37 0.87 0.98 0.88 0.05 0.06 0.06 0.34 0.37 0.39 3.60 3.34 3.70
Sub Total (10 species) 135.92 133.14 | 164.16 | 49.95 | 69.08 | 54.74 3.12 4.88 4.36 26.73 | 30.17 | 30.47 | 215.72 | 237.27 | 253.73
Remaining 115 species 26.80 22.47 27.37 9.1 10.06 8.90 1.14 1.31 1.29 5.38 5.76 6.01 42.43 39.59 43.56
Total 162.71 155.61 191.52 | 59.06 | 79.14 | 63.64 4.26 6.18 5.65 32.11 35.93 | 36.48 | 258.15 | 276.86 | 297.29
% of each organ 63.03 56.21 64.42 22.88 | 28,58 | 21.41 1.65 2238 1.90 12.44 12.98 12.27
Table 4 Field capacity, moisture contents, maximum capacity and water storage along 2 m soil depth

Soil depth Field capacity Maximum water holding capacity Water storage (m® ha™)

(cm) (% by volume) (m® ha) Jan. % Apr. % Sep. %

0-5 37.3248.65 186.58+43.26 82.04+3.41 43.97 66.45+6.12 35.61 135.18+5.08 72.45

5-10 48.64+20.51 243.21+102.53 87.20+3.17 35.85 64.57+13.24 26.55 126.21+4.81 51.89

10-20 47.79+8.30 477.93+83.03 179.20+4.71 37.50 110.37+17.02 23.09 248.11+4.54 51.91

20-30 46.31+20.63 463.12+206.34 169.08+4.56 36.51 115.77+21.76 25.00 228.13+6.19 49.26

30-40 30.13+5.51 301.28+55.09 163.57+7.62 54.29 76.97+22.69 25.55 220.80+3.73 73.29

40-60 36.48+8.87 729.68+177.50 322.57+11.12 4421 96.63+24.01 13.24 426.04+9.89 58.39

60-80 32.93+10.11 658.68+202.21 297.83+9.01 45.22 91.18+21.17 13.84 414.73+28.24 62.96

80-100 35.33+7.63 706.65+152.60 295.28+4.29 41.79 99.56+11.52 14.09 377.09+7.95 53.36

100-120 36.37+6.57 727.37+131.46 318.40+8.16 43.77 89.98+12.27 12.37 370.60+5.40 50.95

120-140 34.48+11.55 689.66+231.06 304.83+8.71 44.20 104.58+10.59 15.16 373.09+11.51 54.10

140-160 35.00+10.01 699.99+200.11 297.13+8.29 42.45 153.14+21.18 21.88 363.16+14.94 51.88

160-180 37.14+8.26 742.73+156.20 265.83+2.79 35.79 166.75+37.96 22.45 353.64+35.45 47.61

180-200 33.94+6.20 678.79+123.90 270.36+10.11 39.83 199.22+52.59 29.35 335.14+22.18 49.37

Total (1m) 3,767.13 1,596.78 42.39 721.49 19.15 2,176.29 57.77

Total (2m) 7,305.68 3,053.32 41.79 1,435.16 47.00 3,971.92 54.37
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Table 5 Capacities of water storage in the forest ecosystems

Water storage in ecosystem (m° ha™)

Seasons
Plant biomass % Soil % Ecosystem
13.92 1,596.78* 86.08 1,854.93
Cold 258.15
7.80 3,053.32** 92.20 3,311.47
27.73 721.49* 72.27 998.35
Hot 276.86
16.17 1,435.16** 83.83 1,712.02
12.02 2,176.29* 87.98 2,473.58
Rainy 297.29
6.96 3,971.92** 93.04 4,269.21
Average 1,498.19* 1,775.62
277.43
2,820.13** 3,097.57

Remark: * =1 meter soil depth, ** = 2 meter soil depth
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