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18.2°C 1 10.5°C 6
[15,22-25] 21.7°C
2125.1h 48% 1 524.4 mm
6—10 92.4%

(Pinus yunnanensis)

(Pinus kesiya Royle ex Gordon var. Langbianensis

(A.Chev) Gaussen) (Garcinia xanthochymus
Hook.f. ex T. Anders) (Dicranopteris ampla
(26-27] Ching et Chiu) (Ageratum conyzoides L)
(Rumexdentatus L)
Bl 1.2
1.2.1
3 I5mx15m
[23,25,28]
3 10mx10m
1
2017 9—10
1d
70 70 50 cm
1 0.5 cm 30 cm
5 cm
1.1 4 ¢/L 12L
24 h 10 cm
22°29" ~22°43'N  101°10" ~ 5 1200
101°26" E 800~ 1964 m ( 52cm
7 cm)
(D
F1 WARXFEHEERE TIRBUIER
Table 1 Information of sampling plots and soil physio-chemical properties in study area
( /m’)
(m) ) (%) (cm) (g/cm’) 0.02~2mm  0.002~0.02mm <0.002 mm (g/kg)
1228 15~26 4 0~10 1.31£0.05 28.33+2.12 51.50 £ 5.66 20.50 +£3.54 16.69£0.16
10 ~20 1.37+0.01 25.34 + 5.66 48.43 + 14.85 2478 +£9.19 16.10£0.59
20~ 30 1.36 £ 0.03 16.25 +£3.89 63.5+4.24 20.25+0.35 16.81 +£0.84
30 ~40 1.34 £ 0.01 39.75+3.89 47.25 +3.89 13.23+£0.71 16.53+0.34
40 ~ 50 1.36 £0.02  13.50+0.71 47.75+£3.18 13.25+0.35 15.62+0.32
1253 18~30 473 0~10 1.16 £0.01 78.44+3.74 21.15+1.55 0.41£0.68 15.94+0.85
10~20 1.33+£0.02  71.26+5.13 28.21 +1.94 0.53+0.89 13.89+1.01
20 ~ 30 1.29+0.02 72.59+5.03 27.037 £ 1.78 0.38+0.79 11.49+0.43
30 ~ 40 1.27+0.05 68.26 +4.62 31.39+2.19 0.35£0.73 9.62+0.47
40 ~ 50 1.28 +£0.03 71.05 +4.62 28.29+£2.07 0.59+£095 13.98+1.34
1.2.2 _

[29]
3000
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Fig. 1 Dyeing images of soil vertical profiles

(d>0.3 mm) 4.48%

10 ~20 cm

[31]

30 ~40 cm >2.0 mm

0~50cm
/m? 14 026.8 /m?
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> 2.0~2.5mm
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http://soils.issas.ac.cn



590 51
2) Duncan , 10 ~20 cm
(P<0.05)( 3)
R2 ARESARHKRILBREE
Table 2 Number and density of macropores in each equivalent diameter
(mm) ( /m?)
(em) 20~25 12~20 1.0~12 0.6~1.0 0.4~0.6 ( /m?) (mm/min)
0~10 18+ 16 132 +£103 156 130 1599+1104 4150 £3 066 6 055 0.88 £0.55 0.43
10~20 57+30  429+219 538 + 346 5387+2861 14419 + 6 652 20 830 3.02+1.36 0.33
20~30 26=£10 201 £095 242 + 105 2679 +1306 731443333 13 122 1.60 + 0.65 0.23
30~40 17=x11 236 £ 113 327+ 171 3437+2123 8513+4143 12 525 1.83 £0.86 0.11
40 ~ 50 4+5 30+25 39+£32 396 + 221 1140+ 570 1 609 0.85+0.58 0.01
0~10 22«12 198 + 132 261 +194 2619+1899 7243 +4910 10 343 1.58 £1.18 0.57
10~20 64+31 603 + 368 745 + 466 7724+£4794 21114+12786 30250 4.60 £ 3.04 0.32
20~30 22+14 503 + 307 498 +312 5930+£3680 17121 +8560 24 074 3.88+4.01 0.11
30~40 31+£15 288+ 176 374 £234 4043 £2509 11 237 + 6 805 15973 2.41+2.59 0.01
40 ~ 50 12+£3 109 + 45 134 £ 44 1369 + 468 3869+1238 5487 1.58+1.54 0.00
F3 KIBEBEMIERETUNEREEM
Table 3  Significance of difference in macropore number in each soil depth
(mm)
(cm) 2.0~2.5 1.2~2.0 1.0~12 0.6~ 1.0 0.4~0.6
0~10 b b b a a
10~ 20 a a a a
20 ~30 b b a a
30 ~40 b b b a a
40 ~ 50 b b ab a a
(P<0.05)
2.2.2 5 13l
2
0~2cm 2-1~2-4 65% 2
2-5 36% 2-5 10 ~25 cm 1-3~1-5
2-1 ~ 2-4 1-1 1-2
39 cm 36 ~39 cm
0-5 1 cm
20.3% 1 cm 1-1~1-3 0~3cm
0.24 0.61 68% 40 cm 1-4
2-1  2-2 1-5 12% 40 cm
2-3~2-5 2-1  9cm
19 cm 2-2 4cm  20cm 1-3
2-3  15cm 1-4 2
26 cm 4
2-5 37cm

http://soils.issas.ac.cn



3 591

U A R R gL (I L LR
00 0.25 0.50 0.75 1.00 00 02 04 06 08 10

10 2 10
- T I
= 20 N 220 —o— Hlifi2-1
K —o— FmE1-2 I5S
E 5 E 3 —o— 22
2 ——HlE1-3 N
o i » DS
H x| i -
+H x :ﬁl 4 o 40 e Tl24
——ulli1-5
>0 il 50 ——Jlii2-5
2 TREHAEREERETL
Fig.2 Changes of dyeing areas of soil vertical profiles
2.3
(P<0.01) 2.0 ~2.5 mm
(P<0.01)
[9) 0.4 ~
2.0 mm
( 4 0.4 ~ 2.0 mm
(P<0.01) 10 ~ 30 cm
10 ~20 cm
2.0~2.5mm 10 ~20 cm
x4 BMSKEEXABREENEIRY
Table 4 Correlation coefficients among saturated water conductivity, macropore density and in each equivalent diameter
2.0 ~2.5 mm 1.2 ~2.0 mm 1.0 ~1.2 mm 0.6 ~ 1.0 mm 0.4 ~0.6 mm
0.805" 0.908" 0.892" 0.899" 0.835" 0.936"
ok P<0.01
>1 mm
= 1600
€ 1400t »=311.43x-45.814
E R*=0.908 4
( 3) >1 mm é 1200
0 ; 1000 +
4.61% o
90.8% [12] 600t
%2 400
B 200+
“—{ 0 ®, L 1 1 J
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Fig. 3 Correlation between saturated water conductivity and >1 mm
micropore density
(3]
3

[32] 4
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Effects of Planting Pu’er Tea on Macropores in Typical Red Soil in
South of Yunnan

YANG Kun', ZHAO Yangyi'?', WANG Keqin'*, DUAN Xu'?, HAN Jiaojiao', LI Yaolong'

(1 College of Ecology and Environment, Southwest Forestry University, Kunming 650224, China,
2 Yuxi Forest Ecosystem Research Station, State Forestry and Grassland Administration of China, Kunming 650224, China)

Abstract: In order to study the effect of planting Pu’er tea on macropores in the typical red soil in South of Yunnan, an
experiment was conducted in shrub-grassland and tea land, staining tracer was used to observe soil profiles, Photoshop CS5 and
Image Pro Plus were used to edit images of dyed soil profiles, then penetration curves of soil moisture and Poiseulle equation were
used to study the characteristics of soil macropores. The results showed that the tea land was dyed in large area in plough layer, the
dyeing depth was up to 40 cm. Macropore flow appeared since 2.8 cm depth in shrub-grassland. Macropore flow happened more
easily and frequently in shrub-grassland than in tea land. Macropores were mainly concentrated in width of 0.4 — 2.5 mm, and 0.4 —
1.0 mm macropores of tea and shrub-grass lands accounted for 95.2% and 95.5%, respectively. >1 mm macropores were less, and
more easily found in shrub-grassland. Macropores mainly appeared in depth of 10 — 20 cm, and decreased with the increase of soil
depth. Macropore density was higher in shrub-grassland than in tea land. Soil hydraulic conductivity significantly correlated with
equivalent diameter densities of soil macropores and dyeing area. >1 mm micropores only accounted for 4.61% in area but controlled
90.8% variation of hydraulic conductivity. Compared with shrub-grassland, soil structure was damaged in tea land, where water
moved down slowly and infiltration capacity was decreased, thus, aggravated soil erosion.

Key words: Soil macropore; Staining tracer method; Tea planting; Saturated hydraulic conductivity; South of Yunnan
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