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Abstract: By the method of combining field investigation and immersion test, the water conservation func-
tions of three levels (shrub and grass, litter ,and soil level) under five forests (Pinus massoniana » Euca-
lyptus ,Castanopsis hystrix ,Quercus gri f fithii ,mixed P. elliottii + Schima superba) in the middle rea-
ches of Pearl River,were quantitatively analyzed. The results indicated 1) in the shrub and grass layer, the
biomass was 1. 00—5. 14 t « hm ?,and the maximum water-holding capacity varied from 2. 65 to 19, 54 t «
hm™? in the order of Eucalyptus>P. elliottii+S. superba™>P. massoniana™>C. hystriz=>Q. grif fithii for-
est. 2) In the litter layer,the accumulation amount was 7. 71—40. 18 t + hm ?, the maximum water-holding
capacity raged from 13.12 to 77.09 t « hm™? in the order of P. elliottii+S. superba™Eucalyptus™>P. mas-
soniana>C. hystrix>>Q. grif fithii forest. 3) Soil bulk density increased with the increase of soil depth.
Soil non-capillary porosity,capillary porosity and total porosity ranged 1. 59% —7. 93 % ,40. 63 % —50. 50 %
and 44. 39% — 52. 32%, respectively. The maximum water-holding capacity of 60 cm soil layer raged
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2 663.08—3 207.86 t » hm ? in the order of C. hystria>P. elliottii+ S. superba™>FEucalyptus™>Q. gri f-

fithii>P. massoniana forest. 4) The maximum water-holding capacity under forests was between 2 684. 91

and 3 223.63 t -« hm ?,and the order was the same as the soil. The maximum water-holding capacity of soil

layer was higher than the litter layer,the lowest one was the shrub and grass layer.

Key words: Pearl River; forest types; holding water; function
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Table 1 Characteristics of five typical forest stands
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Table 2 Biomass and water-holding capacity in shrub and grass layer of five forest types (mean®se,n=9)

(t* hm™?)

WA B R TR B
o
R RARAKR/Y BRI R RAFOKR/Y RAHPKE EWR ROk
S, 1.4440. 68a 85.2045.97ab 3.2740.99%a 0.20-£0.04b 100.12-£2. 85a 0.88+0.17¢ 1.64 4.16
S, 0.492+0.11ab  93.07=44.49a 2.032£0.18ab 4.64+1.27a 95.5042.74ab 17.51%4.13a 5.14 19. 54
Ss 0.41£0.24ab  67.30=%4. 68c 0.75%£0. 36b 0.59%£0.11b 82.02+1.83c 1.9040. 41bc 1. 00 2.65
Sy 1.4340. 24a 78.15%+1.69abc  2.83+£0.51a 0.234£0.09b 88.8245. 12bc 0.46+0. 15¢ 1. 66 3.29
Ss 0.17-40.09b 71.4343.50ab 0.28+0.15b 1.86+0.22b 101.4242. 46a 4.62+0.50b 2.03 4. 90
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Table 3 Litter accumulation amount and water-holding capacity of five forest types (mean+se,n=09) (t+ hm ?)
» KO3 it 2 0 )= sS iy
N E Sy BRFEKR/ Y% BRRKE SR BREARR/ N KRR Rl e K AFoK
S 6.1820.46b  152.1825.18ab  9.424:0.79b  4.7972-0.38a 173.05222.97ab  8.2520. 62a 10. 97 17.67
S, 5.40+0.64b  165.73+13.40b  8.36+0.51b 6.37+0.78a 190.40+9. 28bc 12.35+1.90a 11.77 20. 71
S; 3.8040.34a  146.1747.00ab  5.4640.45a  4.95+0.40a 155.45+6.98a  7.66-0.65a 8.75 13.12
S, 2.98240.22a  193. 6827, 24c 5.72740.38a  4.7341.04a 182.1728.34bc 8.9142.31a 7.71 14. 63
S; 6.302£0.44b  138.7127.32a 8.7940.82b  33.882:3.65b 203.3313.24c 68.30%1.85b 40.18 77.09
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Table 4  Soil moisture-physical properties of five forest types (mean=se,n=9)
/em /(g em™?) LBREE/ % FLBRE/ % BB/ %% /(e hm-?) /(e hm?) e+ hm-?)
S 0~15 1.40740.045  4.6640.96  40.6841.01  45.33+£1.25 69.85414.36 610.12415.15  679.97+18.75
15~30 1.5084-0. 045  3.5141.15  40.0140.61 43.5140.83 52.58417.21  600.1349.11  652.70%12. 40
30~45 1.5124:0. 045  3.46240.42  40.3840.79  43.85%1.06 51.9546.26 605.75211.80  657.70%15.88
45~60 1.5124-0.067  3.4140.26  41.4441.36 44.85+1.58 51.18+3.87 621.54+20.44  672.71+23.73
¥i(E A H 1. 485 3.76 40. 63 44. 39 225. 56 2 437.54 2 663.08
S, 0~15 1.30940.027  4.0640.65  47.92+1.78 51.981.924  60.83+9.75  718.79426.65  779.62428.76
15~30 1.36140.050  3.620.47  43.4142.43  47.03£2.26  54.307.02  651.19436.38  705.49433.95
30~45 1.5374:0.017  2.6840.53  41.334:0.14  44.010.63  40.20£7.94 619,932, 14 660.13+9.43
45~60 1.5894:0.022  1.8140.17  41.6040.66  43.40£0.74  27.08%2.57  623.9649.84  651.04==11.06
T B A (E 1. 449 3. 04 43.57 46. 61 182,41 2 613.87 2 796. 28
S; 0~15 1.10940.043  7.2140.83  46.85+0.38  54.0640.61 108.15+12.48 702.69+5.76 810.84+9. 10
15~30 1.0984-0.018  9.527421.00  45.224-1.04  54.7470.66 142.73%£14.97 678.28415.61  821.0249. 83
30~45 1.08140.056 11.10242.43  43.5441.63 54.64+£1.70 166.53+36.51 653.054524.40 819, 58+25.45
45~60 1.3194:0.054  3.8740.90  46.5674-0.39  50.434£1.10 58.05413.48  698.3745.86  756.4216. 42
Y {H o B EH 1.152 7.93 45. 54 53.47 475. 46 2 732.39 3 207. 86
S, 0~15 1.197420.027  1.55420.50  43.1621.58  44.701.57  23.1827.44  647.35223.66  670.52723. 49
15~30 1.16540.043 1.0740.12  45.13+1.16  46.1941.11  16.02+1.80 676.89+17.40  692.91+16.69
30~45 1.2144-0.041  1.862420.51  45.9041.24  47.7620.93  27.9627.70 688.47418.57  716.43%13.94
45~60 1.26624:0.052  1.8740.53  44,2941.88  46.16=1.44  28.02+7.94  664.38+£28.15 692, 40+21.57
Y18 B R E 1.211 1.59 44,62 46. 20 95.18 2 677.09 2772.26
Ss 0~15 1.0144-0.023  2.3140.86  53.0544.01 55.363.32 34.60412.83 795.75460.08  830.35+49. 83
15~30 1.1324£0.094  1.6940.41  50.16%£2.00 51.8542.10  25.40%6.13  752.36%30.06  777.76431,52
30~45 1.28440.039 1.5940.28  51.41+2.59 53.0042.63 23.82+4.20 771.11+38.78  794.93439.47
45~60 1.28640.033  1.6940.23  47.3943.06  49.08+3.08 25.40%+3.42  710.8245.94  736.22+46.19
¥y(E 5 H 1.179 1.82 50. 50 52.32 109. 22 3 030. 04 3139. 26
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Table 5 The total water-holding capacity and proportions of

all levels of five forest types

o MFBRRE R R + %
/C(t+hm %) KH/% gt/ % gt/ %
S 2 684.91 0.15 0. 66 99.19
S, 2 836.53 0. 69 0.73 98.58
S 3223.63 0.08 0.41 99.51
S 2790.18 0.12 0.52 99. 36
Ss 3 221.25 0.15 2.39 97.45
SagicH 2 951. 30 0.24 0.94 98. 82
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