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Phosphorus loading rates from livestock and poultry faeces, and environmental evaluation in China

LIU Xiao—yong'?, WANG Xiu—bin', LI Shu-tian"

(1.Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 2.South
China Agricultural University, Guangzhou 510642, China)

Abstract: Determining the loading rates of livestock/poultry feces and corresponding phosphorus levels as well as the related environmen-
tal risks in farmland in China can provide a scientific basis for decision—making in controlling the livestock/poultry scale, redistribution,
and faeces returning to farmland. In this study, we estimated the temporal and spatial changes of livestock/poultry faeces using the pig ma-
nure equivalent(P) of phosphorus based on statistical data and the literature. The current amount of livestock/poultry faeces and phospho-
rus, loading rate, and their returning and environmental pollution risks in each province of China were analyzed and evaluated. The results
showed that the amount of pig manure equivalent(P) and P from livestock/poultry faeces increased rapidly from 1978 to 2005 and then re-
mained stable from 2005 to 2016. By 2016, the pig manure equivalent (P) was 2.12x10° t and P was 5.45%10° t, representing a 123% in-

crease, with the largest amount found in northcentral China. At the regional level, based on arable land or planting area, the southwest and
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southeast regions had large P loading rates with a grade IV or V loading risk index(r), representing a serious or relatively serious environ-

mental pollution risk. When based on farmland area, the southeast, Middle and Lower Reaches of the Yangtze River(MLRYR), and north-

central regions had very high P loading rates, with grade IV r and a relatively serious pollution risk. At the provincial level, Hunan had the

largest loading rate, followed by Beijing, Guangdong, and Henan Province, with a grade V r, indicating a serious pollution risk. The re-

turned pig manure equivalent (P) and P to farmland values were 1.15x10° t(3.1 t-hm™) and 2.95%10° t(8.0 kg P-hm™), respectively. At

the regional level, the northcentral region had the largest returning rates with an r of Il and pollution risk, followed by the northcentral and

MLRYR regions, with an r of Il and light pollution risk, followed by the northeast, southwest, and northwest regions with no pollution. At

the provincial level, Hunan and Beijing showed relatively higher returning rates with an r of IV and relatively serious pollution risk. Most

provinces in the northcentral, MLRYR, and southeast regions, and some provinces in the southwest region had returning rates that were

nearly or more than 50% greater than the annual permissible amount of P from animal faeces, representing a high pollution risk.

Keywords: livestock and poultry faeces; pig manure equivalent (P) of phosphorus; loading rate; returning rate to farmland; temporal and

spatial distribution
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Table 1 Daily manure/urine excretion and P content(FW ) by various livestock/poultry and pig manure equivalent(P) of phosphorus

HE FEIR H HE -5 Bl TG4 R (P R4
Livestock/Poultry ~ Manure/Urine Daily excrete/kg+d ™' -head™ P content/% Pig manure equivalent(P) coefficient factor

% Pig %% Manure 2.71 0.26 1.00
JiR Urine 3.39 0.02 0.09
- Cattle %% Manure 24.87 0.10 0.38
JR Urine 11.70 0.02 0.08
- Sheep % Manure 2.09 0.22 0.87
JR Urine 0.64 0.03 0.13
K& Poultry % Manure 0.12 0.37 1.46
h Horse %% Manure 11.46 0.14 0.53
JR Urine 4.55 0.06 0.25
¥ Donkey % Manure 7.77 0.19 0.73
J& Urine 3.75 0.01 0.05
32 Mule %% Manure 7.77 0.16 0.61
Ji& Urine 3.75 0.01 0.05

R2 FREBARESHEFREH(D)

Table 2 Feeding periods of various livestock and poultry in different years(d)

A Years ¥ Pig ZE Cattle f Sheep Z & Poultry || 50 Years ¥ Pig 2E Cattle F Sheep FE Poultry
1978 192.16 404.13 385.86 66.97 1998 167.67 275.00 298.00 59.50
1979 192.16 404.13 385.86 66.97 1999 155.67 244.00 294.00 58.50
1980 192.16 404.13 385.86 66.97 2000 158.50 241.00 294.00 57.00
1981 192.16 404.13 385.86 66.97 2001 155.00 254.00 260.00 63.00
1982 192.16 404.13 385.86 66.97 2002 152.50 250.00 278.00 65.00
1983 192.16 404.13 385.86 66.97 2003 153.00 249.00 288.00 64.50
1984 192.16 404.13 385.86 66.97 2004 148.60 324.00 238.00 69.33
1985 192.16 404.13 385.86 66.97 2005 150.25 273.00 224.00 64.67
1986 192.16 404.13 385.86 66.97 2006 150.25 257.00 225.00 67.67
1987 192.16 404.13 385.86 66.97 2007 147.50 247.00 210.00 64.33
1988 192.16 404.13 385.86 66.97 2008 146.50 233.00 210.00 65.00
1989 178.58 389.18 376.75 75.15 2009 146.71 196.69 187.93 67.12
1990 205.73 419.07 394.96 58.78 2010 145.29 193.03 195.79 68.89
1991 171.87 445.61 358.90 56.50 2011 146.34 192.40 196.17 67.18
1992 213.68 433.18 359.90 67.55 2012 147.65 198.74 195.30 65.80
1993 183.47 456.48 409.37 59.94 2013 148.52 194.34 193.49 68.85
1994 181.23 357.31 323.98 58.77 2014 150.27 197.10 194.19 68.70
1995 185.82 347.57 306.29 61.88 2015 148.79 196.08 195.13 69.06
1996 168.90 289.00 364.40 61.00 2016 150.85 200.39 194.81 70.41

1997 168.30 314.32 336.95 61.43
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Table 3 Feeding periods of various livestock and poultry in different provinces in 2016(d)

$£385F 115

B {3 Provinces ¥ Pig F Cattle FSheep K& Poultry 1)y Provinces ¥ Pig 2 Cattle 7 Sheep K& Poultry
Jb 5 Beijing 129.80 196.01 194.98 42.77 14t Hubei 155.60 196.01 194.98 74.49
FKHE Tianjin 121.64 196.01 194.98 44.92 7 Hunan 176.69 196.01 194.98 54.10
T4t Hebei 128.82 117.06 182.79 68.42 J” 4% Guangdong 145.63 196.01 194.98 102.15
11175 Shanxi 160.51 196.01 194.98 41.41 5 Guangxi 140.40 196.01 194.98 113.61

M5 Inner Mongolia 179.43 196.01 194.98 46.33 75 Hainan 163.23 196.01 194.98 101.14
i1 T Liaoning 153.18 196.01 194.98 51.41 #JK Chongging 150.39 196.01 194.98 68.42
MK Jilin 145.75 196.01 194.98 53.93 PuJ1| Sichuan 136.90 196.01 194.98 68.42
ML)y VT Heilongjiang 139.57 174.84 292.24 54.69 M Guizhou 139.72 196.01 194.98 68.42

|- ¥ Shanghai 108.34 196.01 194.98 68.42 7B Yunnan 149.00 196.01 194.98 75.41
7L.75 Jiangsu 131.14 196.01 194.98 68.42 TG Tibet 148.24 196.01 194.98 68.42

WHT Zhejiang 138.54 196.01 194.98 65.45 Bk 7 Shaanxi 159.93 196.54 183.95 68.42
‘&4 Anhui 153.89 196.01 194.98 55.66 Hilt Gansu 150.30 196.01 194.98 68.42
FHE Fujian 154.14 196.01 194.98 113.45 T Qinghai 170.02 196.01 194.98 68.42
L4 Jiangxi 153.02 196.01 194.98 68.42 T & Ningxia 152.87 335.68 177.67 53.32

1114 Shandong 116.97 196.01 222.76 44.75 B Xinjiang 137.98 111.59 67.31 68.42
% Henan 135.93 240.38 238.16 46.53

R4 016 FEAREMESLERTEEE (%)
Table 4 Returning ratio of livestock and poultry faeces in different provinces in 2016"(% )

Hi KHEE bid + K& H K& b1 + KB
Provinces Large livestock Pig Sheep  Poultry Provinces Large livestock  Pig Sheep  Poultry
4t Beijing 70.00 70.00 70.00 70.00 14L Hubei 50.00 50.00 50.00 64.94
Kt Tianjin 66.67 66.67 66.67 66.67 15 Hunan 64.94 64.94  64.94 68.43
Ik Hebei 63.57 70.70 63.57 64.79 J" 4 Guangdong 56.32 71.60 52.32 52.32
1174 Shanxi 53.25 53.25 60.00 60.00 7P Guangxi 60.00 71.60  60.00 60.00
M523 Inner Mongolia 68.43 68.43 68.43 68.43 7 Hainan 56.16 71.60  52.37 57.39
i1 F Liaoning 68.00 80.00 67.32 64.25 K Chongging 50.45 53.50  41.50 64.45

A Jilin 50.20 50.20 50.20 74.60 VY1 Sichuan 66.67 7229  66.67 66.68
HIEYT Heilongjiang 62.80 62.80 62.80 62.80 I Guizhou 67.50 67.50  67.50 67.50
[ % Shanghai 66.42 73.94 66.42 60.46 ZH§ Yunnan 49.00 49.00  49.00 49.00
VL5 Jiangsu 66.42 73.94 66.42 59.34 P Tibet 58.80 80.70  80.70 80.70

WiT Zhejiang 66.42 73.94 66.42 53.70 [ V4 Shaanxi 75.10 75.10  75.10 75.10
LY Anhui 76.67 70.23 75.60 50.00 Hift Gansu 80.70 80.70  80.70 80.70
1 2 Fujian 56.16 71.60 52.37 57.39 FHfF Qinghai 80.70 80.70  80.70 80.70
YLVY Jiangxi 60.67 60.67 60.67 60.67 T X Ningxia 75.10 7510  75.10 75.10

11175 Shandong 50.75 59.33 58.66 55.60 B Xinjiang 75.10 7510 75.10 75.10
1 Henan 51.62 69.00 69.00 69.00

TE RPERAE A T P FIGR, VU 2 AL 1

Note: Large livestock includes cattle, horse, donkey and mule. Cattle manure in Tibet returning to field after burning.
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Figure 1 Pig manure equivalent(P) of various livestock and poultry faeces and their P in different years
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Figure 2 Ratio of pig manure equivalent(P) to national total for various livestock and poultry faeces in different years
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Table 5 Distribution of pig manure equivalent(P) and their P for various livestock and poultry faeces in 2016(10* t)

WK T EHIRIE S (P) Livestock and poultry faeces pig manure equivalent(P) & B IRBEE Livestock and poultry faeces P

X/E

Resonbrorinces. 4 F & 0% ¥ B mb x4 ¥ & % ¥ B gt
Pig Cattle Sheep  Poultry ~ Horse Donkey Mule Total Pig  Cattle Sheep Poultry Horse Donkey Mule Total

4£[E China 78 245.89 50753.63 31797.37 48720.72 1437.77 978.76 344.22 212278.37 200.77 130.23 81.59 125.01  3.69 251 088 544.67

L 2192.00 2379.26 103222 1067.87 5354 1470 448 674408 562 610 2.65 2.74 0.14 0.04  0.01 1730
Heilongjiang

M Jilin 176226 224827 45351 133996 6438 3533 1192 591563 452 577 1.16 3.44 0.17 0.09  0.03 15.18
117 Liaoning 276340 2073.65 90245 3301.10 19.10 103.50 12.05 917524 7.09 532 232 8.47 0.05 027  0.03 2354
AIHXNE  6717.66 6701.18 2388.18 5708.93 137.02 153.52 2845 2183495 1724 17.19 6.13 1465 035 039 007 56.02
Jt 5 Beijing 291.57 76.49 67.15 192.40 0.55 0.63 009 62889 075 020 0.17 0.49 0 0 0 1.61
K Tianjin 349.19 154.54 5842 211.30 0.11 153 005 77515 090 040 0.15 0.54 0 0 0 1.99

3t Hebei 334848 189390 1753.03 2958.68 39.44 87.58 28.03 10109.15 859 486 450 7.59 0.10 022 007 2594

IR Henan 720520 475426 227419 484779 12.04 1374 276 1910998 1849 1220 584 1244  0.03 0.04 001 49.03
I17%< Shandong ~ 4708.00 2791.25 291877 516572 4.65 2560 149 1561546 12.08 7.16 749 1325 0.0l 0.07 0 40.07

L1174 Shanxi 862.52  487.16 82346  67.11 273 2565 1059 227924 221 125 211 0.17 0.01 0.07  0.03 585
EJLHIX NG 16764.96 10 157.61 7895.02 13443.00 59.53  154.72 43.02 48517.86 43.02 26.06 2026 3449  0.15 040  0.11 12449

-3 Shanghai ~ 166.96 20.74 29.83 98.30 0 0 0 31584 043 0.05 0.8 0.25 0 0 0 0.81
VL75 Jiangsu ~ 2987.53  149.81 55447 293738  0.55 500 123 663599 767 038 142 7.54 0 0.01 0 17.03
Wil Zhejiang 112245 73.04 12270 887.63 0 0 0 220583 2.8 0.9 031 228 0 0 0 5.66
L Anhui 297443 871.62 90248 225620 0.23 045 007 700548 7.63 224 232 5.79 0 0 0 1797
1L Hubei 4679.12  1676.85 53248 255256  1.20 051 010 944284 12.01 430 1.37 6.55 0 0 0 2423
117 Hunan 7506.57 2089.54 63598 214460 1337  1.63 039 12392.08 1926 536 1.63 5.50 0.03 0 0 31.80
VL7 Jiangxi 322442 1439.03 7193 1813.29 0 0 0 6548.67 827 3.69 0.18 4.65 0 0 0  16.80
KILH WX 2266149 6320.64 2849.87 12689.97 1534  7.60 1.80 4454672 5815 1622 731 3256  0.04 0.02 0 11430

MLRYR

RE 1196.02 318142 6032.84 384.05 210.05 17829 3649 11219.16 3.07 816 1548  0.99 0.54 046  0.09 28.79
Mongolia

PEPS Shaanxi  1472.06 67631  647.61  457.13 186 25.16 597 3286.10 378 1.74  1.66 1.17 0 006 002 843
75 Ningxia 12080  668.60  605.94  64.74 030 1006 192 147236 031 172 1.55 0.17 0 0.03 0 3.78
Hi Gansu 948.28  2083.84 1787.94 27644  39.08 217.54 7632 542944 243 535 459 0.71 0.10 056 020 13.93

1 Qinghai 208.19  2094.08 121534 21.61 4931  8.68 817 360538 053 537 3.2 0.06 0.13 0.02 002 925
B8 Xinjiang 52722 1851.35 318206 306.15 23237 11695 148 621759 135 475 8.16 0.79 0.60 0.30 0 15.95
PYdEHi X NW - 447257 10555.59 13471.73 1510.11 532,97 556.69 130.36 31230.03 11.48 27.08 3457  3.87 1.37 143 033 80.13
K Chongqing  2480.77 69526  261.83 1038.55  4.43 055 123 448262 637 178  0.67 2.66 0.01 0 0 11.50
JUJI Sichuan ~ 8033.64 4307.88 1872.57 3108.81 206.73 16.58 17.54 17563.76 20.61 11.05 4.80 7.98 0.53 0.04 005 4507
M Guizhou 240520 2257.11  340.08  609.90 172.06 020 3.69 578825 6.17 579 087 1.56 0.44 0 0.01 14.85
=i Yunnan 438177 361490 1047.04 1031.24 162.83 74.72 108.32 10420.81 1124 9.28  2.69 2.65 0.42 0.19 028 26.74
P Tibet 4959 257572 117295  9.60 79.76 1405 250 3904.17 0.13 661  3.01 0.02 0.20 0.04 001 10.02
FERIX SW  17350.97 13450.86 4694.47 5798.11 625.82 106.10 133.27 42159.61 44.52 3451 1205 14.88 1.61 027 034 108.17
#i## Fujian 1889.36 31480 15535 1629.97  0.01 0 0 398948 485 081 040 4.18 0 0 0 10.24
J7# Guangdong  3856.68 101048  48.08 390544  0.01 0 0 8820.69 990 259 0.2  10.02 0 0 0 2263
J7PG Guangxi  3843.81 1897.13  218.07 346343 67.07 013 732 949695 9.86 487 056 8.89 0.17 0 0.02 2437
R Hainan 688.40 34534 76.59 57175 0 0 0 168208 1.77  0.89 020 1.47 0 0 0 4.32
KREHIXSE 1027824 356775 498.09 9570.60 67.08 0.3 7.32 2398920 2637 9.5 128 2456  0.17 0 0.02  61.55

Note: NE, Northeast; NC, Northcentral China; MLRYR , Middle and lower reaches of Yangtze River; NW, Northwest; SW, Southwest; SE, Southeast. The

same below.
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Table 6 Pig manure equivalent(P) and P loading rates per unit area from livestock/poultry faeces and environmental risk assessment

#HEHL TN Arable land AAEDFEFP L Planting area A% Farmland
KB it Amount of P M5 (D) Wt Amount of P FE3OM I (P) 1k Amount of P U EL(P)
. . Pig manure Pig manure Pig manure
Regions/Provinces " g o g " 2
¢ W P/,z r e equivalent/ W P/,z r oY equivalent/ i P/,g r e equivalent/
kg+hm Classes tehm™ kg+-hm Classes tohm™ kg-hm Classes - hm™
4 [H China 4037 115 N 15.73 32.68 0.93 il| 12.74 1471 042 1 5.73
HUJpVT Heilongjiang 1092 0.31 I 425 13.93 0.40 I 5.43 10.19  0.29 I 3.97
Tk Jilin 21,70 062 1 8.46 26.74 076 I 10.42 20.86 060 I 8.13
iL 7 Liaoning 4733 135 N 18.44 57.93 1.66 V 22.58 4394 126 IV 17.12
ZRALHLIX NE 20.14 058 Il 7.85 25.27 072 I 9.85 1892 054 1 7.37
Jt 5L Beijing 7460 213 V 29.07 106.61  3.05 A% 41.55 59.99  1.71 V 23.38
Kt Tianjin 4552 130 WV 17.74 41.51 .19 N 16.18 4227 121 N 16.48
[t Hebei 3978 114 I 15.50 29.76 0.85 il| 11.60 3237 092 II 12.62
1 Henan 6045 173V 23.56 33.88 0.97 m 13.20 5651 161 V 22.02
11175 Shandong 52.67 151 A% 20.53 36.51 1.04 I 14.23 4831 138 WV 18.83
11175 Shanxi 14.42 041 Jii 5.62 15.72 0.45 Jii 6.13 13.15  0.38 I 5.13
fedbiIX NC 4620 132 N 18.00 32.32 092 I 12.60 4127 118 N 16.08
_b ¥ Shanghai 4247 121 N 16.55 27.50 079 I 10.72 39.04 112 IV 15.21
TLIR Jiangsu 3725 106 IV 14.52 22.18 0.63 1i 8.64 3536 1.01 IV 13.78
WIT Zhejiang 28.66 0.82 I 11.17 24.88 0.71 m 9.70 2264 065 I 8.82
LA Anhui 3063  0.88 I 11.94 20.21 0.58 Jii 7.88 29.12 083 I 11.35
514t Hubei 4619 132 N 18.00 30.89 0.88 il| 12.04 4031 115 N 15.71
15155 Hunan 76.64 219 V 29.87 36.16 1.03 14.09 6573 188 V 25.62
YLVY Jiangxi 5452 156 V 21.25 30.22 086 I 11.78 4688 134 N 18.27
o Wb 1K
kﬂ:}\ﬁgﬁﬂl_ 4557 130 IV 17.76 27.65 079 I 10.78 4064 116 IV 15.84
N5 Inner Mongolia  31.09  0.89 I 12.12 36.34 .04 WV 14.16 489  0.14 I 1.91
[ P4 Shaanxi 21.13 060 I 8.24 19.71 0.56 II 7.68 11.15 032 I 435
T H Ningxia 2931 084 I 11.42 29.62 0.85 1] 11.55 1295 037 I 5.05
H il Gansu 2593 074 I 10.11 32.75 094 1I 12.76 11.83 034 I 4.61
i Qinghai 15695 448 V 61.17 16480  4.71 \ 64.23 223 0.06 I 0.87
88 Xinjiang 3058 087 I 11.92 27.19 0.78 i} 10.60 380 0.1 I 1.48
Pa-bih X NW 31.16 089 I 12.14 33.17 0.95 I 12.93 4.87 0.14 I 1.90
K Chongging 4828 138 IV 18.81 31.94 0.91 m 12.45 4139 118 I 16.13
PYI Sichuan 6693 191 V 26.09 46.32 132 N 18.05 2410 069 I 9.39
S Guizhou 3278 094 I 12.78 26.54 076 I 10.34 27.67 079 I 10.79
5 ¥ Yunnan 4307 123 N 16.79 37.32 107 N 14.55 36.60  1.05 IV 14.26
VU3 Tibet 22531 644 V 87.81 388.42 1110V 151.38 1.41 0.04 I 0.55
PUREHB X SW 5329 152V 20.77 41.06 .17 IV 16.00 1027 029 I 4.00
fa i Fujian 76.60 219 V 29.85 43.98 126 N 17.14 4807 137 N 18.73
I~ 7% Guangdong 86.79 248 V 33.83 46.85 134 I 18.26 59.65 1.70 V 23.25
P4 Guangxi 5544 158 V 21.61 39.65 .13V 15.45 4272 122 N 16.65
74 Hainan 5972 171 A% 23.27 52.43 .50 IV 20.43 4772 136 N 18.60
AR HLIX SE 67.93 194 V 26.47 43.57 124 N 16.98 4911 140 W 19.14

T r FOR T B HIRAATIBR AR T 1A

Note:r is the loading risk index of livestock/poultry faeces. The same below.
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Table 7 Distribution of returned P per unit area from livestock/poultry faeces in 2016 and environmental risk assessment

BEH A AR Arable land AAEYFEFP L Planting area 4% A Farmland

W8 A Returned P WAL (P) 8 H 5 Returned P WAL (P) A 5 Returned P M (P)

X /A8y g g g
ReionsPovinees gy g (SN g el s G e
kg-hm™ Classes \.p kg-hm™ Classes .2 kgrhm? Classes \.p
42 China 2189 063 I 8.53 17.72 0.51 Il 6.91 798 023 1 3.11
BT Heilongjiang 579 017 1 2.26 7.39 0.21 I 2.88 541 015 1 2.11
MK Jilin 1025 029 1 3.99 12.63 0.36 I 4.92 985 028 1 3.84
i1 Liaoning 2813 080 I 10.96 34.43 098 I 13.42 2612 075 I 10.18
AILHLIX NE 1091 031 I 425 13.69 0.39 I 5.34 1025 029 1 3.99
Jb5 Beijing 4422 126 N 17.23 63.19 1.81 ' 24.63 3555 1.02 N 13.86
FKHE Tianjin 2573 074 M 10.03 23.46 0.67 Il 9.14 2389 0.68 I 9.31
[t Hebei 2227 064 8.68 16.66 0.48 Il 6.49 1812 052 0 7.06
g Henan 33.07 094 12.89 18.53 0.53 Il 7.22 3091 088 M 12.05
11175 Shandong 2508 072 9.78 17.39 050 T 6.78 2301 066 I 8.97
11174 Shanxi 675 019 1 2.63 7.36 0.21 I 2.87 6.16 018 1 2.40
AL X NC 2421 069 1 9.44 16.94 0.48 1l 6.60 2163 062 1 8.43
[- ¥ Shanghai 2466 0.705 I 9.61 15.97 0.46 Il 6.22 2267 065 1 8.83
1195 Jiangsu 21.05 060 I 8.20 12.53 0.36 I 4.88 1998 057 1 7.79
WL Zhejiang 1584 045 1 6.17 13.75 0.39 I 5.36 1251 036 1 4.88
L Anhui 1689 048 1l 6.58 11.14 0.32 I 434 16.06 046 1l 6.26
Wt Hubei 21.18 061 I 8.25 14.16 0.41 I 5.52 1848 053 1 7.20
W Hunan 0262 122 N 16.61 20.11 0.57 Il 7.84 3655 1.04 N 14.25
I.74 Jiangxi 28.10 080 I 10.95 15.58 0.45 Il 6.07 2417 069 I 9.42
KAITH X MLRYR  24.15  0.69 1l 9.41 14.66 0.42 I 5.71 2154 062 I 8.39
M50 Inner Mongolia ~ 17.72 051 1 6.91 20.71 0.59 Il 8.07 279 008 1 1.09
B PG Shaanxi 1339 038 1 5.22 12.49 0.36 | 4.87 707 020 1 2.75
7K Ningxia 1843 053 1 7.18 18.63 0.53 Il 7.26 814 023 1 3.17
Hift Gansu 1754 050 1 6.84 22.15 0.63 Il 8.63 8.00 023 1 3.12
T Qinghai 10631 3.04 V 41.43 111.63 319V 4351 151 004 1 0.59
B Xinjiang 1913 055 1 7.46 17.01 0.49 1 6.63 238 007 1 0.93
Pab i X NW 1936 055 1 7.55 20.61 0.59 I 8.03 303 009 I 1.18
K Chongqing 2247 064 8.76 14.87 0.42 I 5.80 1927 055 1 7.51
P4 )1 Sichuan 3923 112 N 15.29 27.15 078 I 10.58 1413 040 T 5.51
51 Guizhou 1875 054 1 7.31 15.18 0.43 Il 5.92 1583 045 1 6.17
Z B Yunnan 17.85 051 1 6.96 15.47 0.44 Il 6.03 1517 043 1 5.91
PG Tibet 112.11 320 V 43.69 193.27 552V 75.32 070 002 1 0.27
PG R L [X SW 2775 079 10.82 21.38 0.61 Il 8.33 535 015 1 2.09
FEHE Fujian 4151 119 N 16.18 23.84 0.68 Il 9.29 2605 074 I 10.15
J" 45 Guangdong 4515 129 IV 17.60 24.37 0.70 Ii 9.50 31.03 089 I 12.09
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