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Effects of Autumn Tillage with Mulching on Soil Water
Temperature and Nutrient and Potato Growth

HOU Xianging LI Rong
(School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract: In order to explore the effect of soil water, temperature and nutrient characteristics under
autumn tillage with mulching practices on the growth and yield of dry-farming potato, a field experiment
was conducted to study different tillage with mulching measures after the autumn crop harvest in potato
cultivation of southern Ningxia between 2013 and 2016. Soil water at 0 ~ 200 cm layer, topsoil
temperature at O ~25 cm layer and soil nutrient content at O ~40 cm layer, the growth and yield of potato
were investigated. The results showed that the tillage methods, mulching measures, and their interactions
had highly significant effects on the soil water storage during the potato sowing season, and treatments of
no-tillage with straw mulch and subsoiling with straw mulch had the best effect of soil conservation. No-
tillage with straw mulch and subsoiling with straw mulch significantly increased the mean soil water
storage by 14.4% and 14.7% , respectively, compared with the plowing with no mulch. The tillage
methods, mulching measures, and their interactions had significant effects on the soil water storage, and
the improvement effect of subsoiling with straw mulch on soil water was the best. Subsoiling with straw
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mulch significantly increased the mean soil water storage by 20. 7% compared with the plowing with no
mulch. The tillage methods, mulching measures, and their interactions significantly affected topsoil
temperature, while a reduction in their effect as the growing season of potato was advanced. Among the
tillage methods, the film mulch plots increased the mean topsoil temperature by 3. 6°C , whereas the straw
mulch plots reduced the temperature by 1. 4°C during each potato growing season. Over the three years of
the autumn tillage with mulching experiments, the interactions between tillage methods with mulching
measures highly and significantly affected the indexes of soil nutrient. Among all of the treatments, the
higher mean soil organic matter, total N, alkalyzable-N, available P and available K at 0 ~40 c¢m layer
was obtained in the no-tillage with straw mulch and subsoiling with straw mulch treatments and the
minimum in the PT x NM treatment. Among the tillage methods, the warming effect of subsoiling with
film mulch treatment significantly promoted the growth of potato in the early stage, while the higher
temperature during the later stage in subsoiling with film mulch was not conducive to the reproductive
growth of potato. However, the stable temperature and cooling temperature effects of subsoiling with straw
mulch treatment significantly promoted the growth of potato in the later growth period. Among all the
treatment combinations, the mean potato total yields and net incomes under the subsoiling with straw
mulch and no-tillage with straw mulch were the highest. The mean potato total yield was significantly
increased by 49. 4% and 38. 3% under the subsoiling with straw mulch and no-tillage with straw mulch
treatments, respectively, and the mean net income was increased by 129.1% and 103.3% when
compared with plowing with no mulch treatment. However, the best marketable tuber rates were obtained
under subsoiling with film mulch and subsoiling with straw mulch, which were significantly higher by
18.4% and 16.2% than that of plowing with no mulch. Taking together, in consideration of soil
environmental and economic feasibility, it was recommend that the no-tillage and subsoiling combined
with straw mulch practice was a more favorable practice for improving soil water, temperature and nutrient
environment and potato productivity, and it had certain practical values in dryland potato cultivation of
southern Ningxia.

Key words: potato; autumn tillage with mulch; soil water; soil temperature; soil nutrient; yield
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Tab.1 Soil water storage (0 ~200 cm) in potato growth stage under autumn tillage with mulching practices mm

AR BEET [k =y R HFE PP i P EN N lierRi]
SM 506. 08° 380. 64° 363. 26" 344.31a 485. 98"
NT FM 512. 40° 372. 48" 333. 12" 323.25 465. 20"
NM 476. 00" 345.58¢ 303. 26° 300. 79¢ 471. 48
SM 504. 40" 431.78" 382.92¢ 360. 90° 485.24*
ST FM 520. 35¢ 404. 92> 353.21° 332.08" 467.92"
NM 481. 40° 368.24° 325.80° 302. 28¢ 469. 14"
2014 SM 506. 57° 426. 40° 363. 40° 330.24* 481. 48°
PT FM 512.32% 406. 60" 329. 48" 318. 92" 464. 68"
NM 476. 20" 363. 98¢ 299. 78¢ 302. 78¢ 457.96"
BHE 1.5 9.2* 14.4" 10.2* 1.5
F i 286. 4™ 254.7* 219.4™ 173.3* 134.6 ™
BHE x B 2.3 23.4* 4.5" 7.6 4.8"
SM 556. 59° 469. 37° 381. 44° 357.70° 374. 83°
NT FM 523.98" 441.31° 366. 32" 340. 19" 367.92¢
NM 516. 56" 413. 86° 326. 82° 311.05° 341.90"
SM 557.57° 466. 99° 369. 93¢ 344. 89° 356. 02"
ST FM 524.07" 451.30" 352.54° 336. 49" 385. 02"
NM 510.26° 430.11° 328.34¢ 312.22° 339.76°
2015 SM 545.94° 445.01° 370.29° 338.02° 379. 45°
PT M 518.07" 439, 34" 361.37" 329. 43" 364.27"
NM 500. 64° 398.87¢ 325.59¢ 307.07¢ 333.40°
BHE 10.8* 13.3* 11.7° 9.2* 0.9
F M 700. 3 ** 138.6 ™ 568.1* 484.0 * 111.0*
BHE x 5 3.3% 6.0 7.0 8.6 4.4
SM 500. 73° 441.51° 412. 40° 375.53° 384.27°
NT M 486. 66" 425. 04" 408. 90* 356. 10" 370. 06"
NM 400. 31° 354.20° 330. 64" 319. 60° 364. 30"
SM 505. 38° 425. 04° 437.26° 395.96° 378.50°
ST FM 485. 23" 409. 31" 409. 93" 365. 42° 366. 87"
NM 385.51° 361. 34¢ 334. 14¢ 320.01° 354. 53¢
2016 SM 484.26° 417. 88" 406. 85° 389. 76° 390. 47°
PT M 452, 38" 408. 61" 395. 03" 371.87" 382.67"
NM 389. 93¢ 349.30° 330.21° 318.93¢ 361.67°
BHE 71.6* 9.2* 13.5* 11.5* 7.0
F M 829.8* 379.9 514.0* 595.7 * 135.6*
BHE x 5 12.0* 6.8* 5.9 6.2 3.6%

e AFNG TR R R — B E D 2R S AL ) 22 3k B W (P < 0. 05) K, # il s 43 | F7R 25 5k W3 (P < 0. 05) Al b 2 (P <

0.01)7KF, T,

3 AEWFFEIIE], B 2 6 e A A A AR
B TR 14 R i R L B A 4 R T A
IFil— I BRI, ST Ab B AE T 4% 25 A4 K i 1) 2L AT B
RGO J5 2 B — s A R TRLALON , PT Ak
PIUPRZ A SR R R S WIS I NT Ab R A
T Z A R —HHE T M AR EE- 2+ R
IR 2 IR, 1T SM AR AR . 72 EH B SR R, B
VEJT 3 78 5 R R B2 - B B A B i i 0 3 i
HE S 3 2 HAE RIS W B3, 3 ki o =Urh,
SRR E R R DL ST AbH B (15.4°C) , ¥ &

225 NT . PT AMHR i NT 5 PT AbFR T B 24 5
[ —#HE 20T P82 R 5 NM 2 A
b, FM &b B 5 345 2 3. 6°C, T SM Ab i I 3 A AIG
1.4°C . TEFTA ALEAL G, ST x FM A BESF- X8
JZ2 - HE I B e s (18.6°C) , T NT x SM Ak B 5 A%
(12.3°C) , FEDRZEAKATY (BED) , HHET
X - TR R T (. R e B B2
BRI P (R 2), R —-BEAT, 5
NM 4b BEAH F, FM Ab 387 34 + 380 B W 25 48
2.6°C ,{H SM Ab3 B 2 FRAR 3. 1°C . BHE 58w
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Tab.2 Soil temperature (0 ~25 cm) during potato growth stage under autumn tillage with mulching practices C

GO BHE e R B oS30 ] I EN N WAk
SM 12. 4¢ 21.0° 16.9¢ 17. 8% 14.2°
NT FM 18. 6° 28.5° 19.9° 20.7¢ 14. 6
NM 15.5% 24,20 18.3" 19.9® 14. 5°
SM 14. 4¢ 21.3% 17. 8> 19.2°¢ 15.2*
ST FM 20. 6° 27.3° 20.1° 24,32 15. 6°
14 NM 16.2 27. 8" 19. 3% 22.0° 15.4*
SM 13.5¢ 20. 6" 16.7¢ 18.0¢ 14. 4
PT M 17.5° 27.9° 22.7° 26.0° 14. 8°
NM 15.3" 26.5° 18.9" 21.5° 14. 6*
BHE 246.7 0.5 3.6 11.8* 17.4"
F Hi 165. 4™ 108. 4 ** 45.0* 46.8 * 3.4
BHE x 5 4.1° 4.4" 4.4" 3.6% 1.0
SM 10.2¢ 17.5¢ 19. 3¢ 13.4¢ 15.3°
NT FM 16. 6* 23.0° 26. 4° 19. 0® 15.7°
NM 13.1° 19.6" 23.2° 15.6" 15.5°
SM 11.4¢ 19. 8" 20.3¢ 14. 4> 16.0*
ST FM 17. 7% 21.0° 24.2° 18. 8¢ 16. 4°
NM 14.5° 20. 7% 22.1° 15.2° 16.2*
2015
SM 11.2¢ 18.2¢ 19.7¢ 14. 4% 15.2°
PT M 15.9° 22.6° 26.3° 20.1* 15. 8¢
NM 13.7° 19. 6" 21.5° 14. 8> 15.5¢
BHE 59.1* 0.7 12.4* 2.8 12.6*
F ik 394. 8 ** 54.4* 78.4* 56.6 2.7
BEHE x 7 5 3.8% 7.47* 3.06* 1.0 0.3
SM 14.2" 21.3° 23. 8¢ 17.5" 12.3*
NT FM 18. 6° 27.3° 30.2° 18.2% 12. 8°
NM 13. 4¢ 24. 0" 27.9% 20. 1% 12.5°
SM 13.8" 20. 8° 23.9P 17.4° 13.4*
ST FM 17. 4 26.9° 27.5° 18.9° 13.7°
ot NM 13.0° 22.3b 27.2° 18.0® 13. 4°
SM 15.3% 20. 3¢ 24. 3¢ 17.1° 12.5°
PT FM 18.0° 27.5° 27.7° 18.2° 12.9°
NM 14.0°¢ 24.2° 26.7" 17.9* 12.6*
BHE 26.8 ™ 1.4 4.2 6.3 15.0"
F ik 300.3 425.6* 101.8 8.0 3.9
HE x H 3.5" 5.3* 4.7" 3.2 0.4

REAR Y6 2 0 A K, B S8 A Korp ] (B2
TE R ) M 28 T Wi, B2 R A A (R 25 R
W/ (% 2) , Do IE 3 FFHET U, 5 N
ALFRAR L, FM AL BESF S5 8F )2 R R A R
2.5, 1M SM Ab F i 25 B AIK 2. 2°C, 7E 2014 4EFI
2016 4F A et it BFVE 5 2 56 52 BAE O FZ -
HeR A s, mAEE T A, fE
2015 4, BE1E D7 =20 78 5 4 it S H 52 BAE G B2

TR B E S, AT TR (PR R
W) BME R R TS SR LR SR
FIRU /N, AH 34 3K B 0 2 3 K (3R 2) , FM A BiLE
NM AP B 2. 1°C, 1 SM AL FEFEAK 1. 8°C, 2014
AR B S B S i B 3 S AR R
HER AT B M AE 2015 4Ef1 2016 4EHEEH
KX MHESE G BEAEHY IR E R, 3 05
HIE], PT x FM Ab 38 25 80 )2 4 806 B i &
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(21.4°C) , 1 NT x SM b AR (16.2°C) . &K
BRI BE D KX BE R R R R B
i, ST Ak BERFZ 4 38R B2 . 35 & T NT PT AL 3, ifif
TS X E S w6 HAE Y T B, 7E
FT A A FRZH G ST x FM A0 37 ¥4k 2+ 33000 3
5 (15.2°C) , i NT x SM A FEEAK (14.0°C ) .
2.3 FAIHEBEEIT0~40 cm BETIEFRSBIZIN
283 3 AR BRE 7 25 AL F S, AR TR
PR BIAN AR B el o o e 47 FR A 185 i, 2016
AR S HFE T S5 AL FE 0 ~ 40 em |2 45 T 1T
FEARIIIA & T 2013 AR IRER AL BEAT (% 3) . BHIE
J5 O A LT A S 2 T A A it
FHHE 5 5528 HAE R A B E KT, Rl —
BT, A LTS & i R E)/ MR NT,
ST PT, 1fij 438 4 0 & f2 th K B /MK IR Ry ST ONT,
PT, [l—#HEI T, SM M 4h ¥ + 587 Y45 AL
MR SR 0E S T NM AP SM FM Ab#f 115
AL A NT LB 53 5148 55 17. 9% F16. 3% , +
AR T w23, 7% M 10.4% , TERTA b
AT, H)Z LA A2 A S =B DL NT x
SM Ab B 55 , 1M1 PT x NM AZbF £ Ik, NT x SM &b 2§

S A LR A B R 2 i HK PT x NM b #EL i
TR 38.3% F123.6% .

FIEE 7 =20 - SRl e S0 RI A5 A 5 R T
O A O R T T R
558 365 28 AR R MG TR A5 i Y
F, XRW - HEHESE O 2 i A E
MR, OB 25 (1 - S0 2 AT Rl A
PR R RN, R SRR T, e R R
FEALHR & 2 KBNS R IR ST NT PT, 1fi +
AT O & il K B/NER I NT ST PT,, [A]—#f
PEJT=0T, SM  FM A B 4 3% 55 03 25 e hn 1 18 3
BT NM AEFE SM  FM 4b P 4 S5 5 i A0S RS NT
AR BRI 19. 2% F 13. 6% , 34 500 & &4y
SR 19. 8% F1 13. 6% , 135 A 143 I 2 155
21.2% F115.3% . TEFTAALBRAL G v, 4 8 ma i &
FIE LA & F 2 R ST x SM AL B &5, NT x SM 4b
P - A O S e, 1T PT x NM A B - 38 334
FiAr & AE BRI AR, ST x SM Ab F - 247 - 438 ok it 44
FITH R A A B4y B PT x NM 4b Bf & 35 2
26.6% 1 27.3% ,NT x SM &b 3+ 3045 25w & B 4%
PT x NM AbH i 25 2 55 26. 2% |,

R3 UHMBEEETO~40cm BETEXESEE

Tab.3 Soil nutrient content in 0 ~40 cm layer under autumn tillage with mulching practices

PN Y e AR, AR, AR, AR L HOS R L
(g-kg™) (g-kg™) (mg-kg™") (mg-kg™") (mg-kg™")
2013 Ab BT 7.50 0. 60 58. 60 8. 40 150.0
SM 9.728 0. 89* 73.90° 11.09* 200. 53°
NT FM 8. 65" 0. 78" 74.31° 10. 70* 194. 50"
NM 7.86¢ 0.75" 63.90" 9.33" 163.07°
SM 9.13® 0. 87° 78.11° 10. 36° 206. 83°
ST FM 8. 42" 0.81" 73. 02" 10. 63" 193.97"
NM 7.94¢ 0.76° 64.61° 8. 84° 165.99¢
2016 SM 9. 382 0. 87° 74. 80° 10. 84° 188. 50°
PT FM 8.13" 0.78" 68.81" 9.31" 178. 03"
NM 7.03¢ 0.72¢ 61.72¢ 8.79¢ 162. 42¢
BHE 8.2" 11.0* 52.2* 8.0" 74,3
F i 142.2* 93.9™ 264. 1™ 46.1™ 150.3**
BHE < % 14.8* 17.5™ 6.9™ 1.4 7.5™

2.4 HMMBENSREEKNZIM

H1¢ 4 W A Ab B Th A8 G H A B AR R 2R
RIS A1 e 1 0 s B A, T 5 4% 2 A ) o 340 T 4G
I, 7 S XA AR AR B SRR AR A A i
S, DA EEPITER 2014 4E M 2015 4EHHE T
XF Ch S AR AR R R A W 7 S A
it e A B A K A 3 TRV S 8 5 AR
HIXT A K R 3 2016 AEBRE X
PR X Eh RS A K AE bR A S MR S R

sE AR S AR K s 2 7R A Ab R
A, PT x NM AbH N ShES S0k Ry M AN A 1 i i
I, T ST x FM Ak B0V 9 A= K 04 42 iV F e i
FEPLZETE WU RIS I BB 55 15 i XoF 1 0 il vk
AR 5124 5 W BERE I A ¢, 2014 4F,
BEE DT X B S8 56 50 BAE FA T4 ik 25K
() M BTN S 38 T 7 1 e X 4% S A K (1) 5 )
W25 2015 4EH12016 4F  #FE 72X 78 35 15t &
H B HAE N S8 bk S A
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SO, T3 AEREE O 2B e it B A AR TR
R A Y B B W —#HE D T 548
Rk R YRR SM A FM AHIE HR
T NM, ifif [l — 2 S5 15t~ D A KIEAn R
i ST 1 NT A3t H KT PT, 7E 2014 4 i f AL B4
G NT x SM ACFE T 88 bk vy ML A A= ) it 3

e, 1 PT x NM ARBRAR, i7E 2015 12016 4,
ST x SM AT Hh48 B bk sy M AAEY) Y i,
1Ml PT x NM AbBEE A, X R, o bt RPN SE SR AT
T ST (NT x SM 1 ST x SM) fE 3% 48 2/ K
HIH - HOKIRES AR i SRR E AT P eI
A, RS SRR A YR

R4 UMBSEMIRIFLERIERHZM

Tab.4 Effects of autumn tillage with mulching on growth indexes of potato

g BEE G ¥R/ cm ZEHL/mm YR/ (g Bk )
VEN MAEW YIRS B S BEOPRUN PR BN SRR SR
SM 37.1° 54.0° 49. 8° 10.31° 23.74° 11. 04° 36. 5" 88.1° 165.5°
NT M 39. 3® 52.6% 47.9" 11. 49° 24.73¢ 10. 04* 42,2 83. 1" 151. 6"
NM 32.5" 47.0° 45.8¢ 10. 20" 21. 47" 9.96" 20.1° 70. 0° 130.2¢
SM 37. 8" 52.7° 48.0° 10. 82¢ 23.32° 10. 95° 35.6" 85. 8° 160. 0°
ST FM 39. 3® 51.0° 46.1° 11.23* 23.96* 10. 45® 41.5° 80. 1° 147. 0"
NM 31.0° 48.7" 43.0° 10.31° 20. 89* 9.93" 25.5° 76.0° 126.7°
2014 SM 36.2° 49. 4° 49. 0* 11.72°  22.99% 10. 84% 30.0° 77.5° 153.7¢
PT M 37.0° 48. 4 47.3% 10.71° 23. 66° 10.31% 33.9° 69.9" 140. 0"
NM 31.3% 46.2 43.2°¢ 9.36¢ 21. 00" 9.39" 20. 0" 56. 8¢ 105.9¢
BHE 12.3* 6.0 4.3 7.3% 4.3 6.4 7.6* 30.7 " 137.5*
F M 38.3* 33.7% 66.6 29.1* 10.4* 8.7 48.3*  295.5* 481.6
BHExEHE 0.6 2.5 0.3 3.1 0.1 0.4 1.1 15.0* 8.3™
SM 53.6° 70.2* 62.3* 12. 84° 15. 43¢ 11.09° 16. 6° 54.1° 110.9°
NT FM 57.7° 71.5° 64.7° 13.57° 15.61° 10.92° 18.1° 55.42 112.3°
NM 45.2° 57. 4% 53.0" 11.05" 13.29" 9.97" 9.8" 43.5° 90. 4"
SM 52.0% 77. 3% 66.3° 11.86% 16.51° 11.74° 16.7° 67.3° 130.2°
ST FM 55.1° 71.6" 62.7" 12.29* 15. 88> 11.05* 20. 8* 59. 8® 115.9*
NM 47. 4" 62.3° 55.3¢ 11.27" 13. 54¢ 10. 19¢ 12.3¢ 46. 4° 95.5¢
2015 SM 48.7° 68.8° 51.7" 11.19° 15.30° 10. 17" 15. 6 49.2* 107.7°
PT FM 50. 2° 69. 4° 58.3% 11. 84¢ 15.58¢ 10.61° 17.5° 50. 8° 109. 7¢
NM 41.7° 52.6" 50. 0" 10. 10® 12. 840 9.77¢ 8.3 40. 8" 84. 6"
HHE 7.3% 40.2 " 38.8 16.4" 17.6™ 33.3* 16.9* 40.5* 29.5*
F HiE 14.4*  378.0™ 58.5* 17.4*  757.7* 62.3* 85.4™  392.0* 250.3*
BHExEE 1.1 10.3 ™ 7.8™ 2.3 8.1" 7.4* 1.1 30.5 10.3*
SM 51.5° 82. 8° 62.4° 10. 84¢ 12. 82¢ 11.19° 26.2° 68.1° 115.2¢
NT M 54.0° 84.5° 65.2° 11.09° 13.07° 11.42° 26.9° 66.2° 112.6°
NM 41.7" 60.0" 50. 0" 9.57" 10. 29" 9.86" 16.0" 48.2° 80. 4"
SM 58.2° 88.5° 68.5" 12.23¢ 15.36° 13. 65° 32.3° 76.5° 120.0°
ST FM 54. 3" 79.0" 76.5° 11.58" 14.37* 12.24° 27.0° 70. 1° 108. 7"
Sol6 NM 42.7°¢ 63.5¢ 58.5¢ 9.72¢ 10. 34¢ 9.78¢ 18. 6° 50.2¢ 87. 8¢
SM 46.1° 74.5° 62.5° 10. 15¢ 11. 69* 10.29* 20. 8° 62.3° 99. 8*
PT M 48. 6" 76.0° 60.0° 10. 54¢ 11. 86° 10. 62° 22.4° 65.2° 101. 8¢
NM 32.7° 55.0° 45. 3" 9.02" 10.11° 9.24" 13.7° 45.9P 79. 0"
BHE 271.3*  51.0* 57.4* 36.7* 78.4* 287.8*  386.4  40.5* 28.3*
F ik 135.1°  810.1™ 189.0™  56.7*  211.0* 164.0"  79.7*  313.8™ 209.7 **
PHExEH  3.6* 20.3 ™ 8. 1™ 3.3" 19.9* 26.4" 3.7% 6.2 6.4
2.5 MHBENIDREFEMRKNIMEZEFN ST S2E L ER WA B EER, SAHY

b i
PER = AN S B T ORI S 1 AT %, i
SRR K MM AT K, 3 AROE ST 1A], Bk B

RBEPE R 2014 4FE B, 2015 4F IR 22,2016 4F Fe A%
(#£5), FEFA AR A, ST x SM NT x SM 4b#
3AEW- ) A B R PT x NM AbTH B E i 5
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49. 4% M138.3% , 2014 4F | [Rl—#F1E J7 0 2 S5 5 B AN E R, W —#ET T FM AN SM

it o} Ty % S P T W R (BB S A it B S
5 28 HAE R E 8 5 B iR i 2 Tﬁﬁ
FREFRLE A NT x SM Ab R Eh 448 28 0 = i e iy

PT x NM 4b B i 2 42 7 51.8% . 2015 4E F1 2016

AR DT 3 B S SO S A X S A

Jb P A BT 1 G i A e, 1T NM AR 3 e AIK, 3
FPREVE T 3, ST Ab P 05 % 257 1 5 ™ i de iy, L
UZ NT FlPT A3, 78 A AL FRAH 5 1, ST x SM
Qb B () Th A TEOT- X5 R i e e, B PT x NM AR 3

L 56.2%

K5 UMBZTIREFEMREESFUSE

Tab.5 Yield characters and economic benefit of potato under autumn tillage with mulching

w MR mmme P8/ (b ) fdEs T i/
(t+hm~?) K#E g /N % (Jigt-hm~?) (F776-hm2)
SM 40.78° 28. 80° 7. 66 4.32° 89.41" 2.855° 1. 964°
NT FM 29. 75" 20. 50" 6. 60" 2.65¢ 91. 09® 2.083" 1. 162"
NM 25.70° 17.61¢ 4.41°¢ 3. 68" 85. 69¢ 1.799¢ 0.983¢
SM 38.52° 31.26° 4.72¢ 2.54° 93. 42° 2. 696" 1.730°
ST FM 32.28" 22.81" 5.95" 3.52¢ 89. 10¢ 2.260" 1. 264"
NM 26.90° 17.53¢ 6. 85° 2.52° 90. 63" 1. 883¢ 0.992¢
2014 SM 36. 68* 26. 87" 6. 30° 3.510 90. 44" 2.568° 1. 602°
PT M 29.33% 23.35" 3.70¢ 2.28¢ 92.22° 2.053" 1.057"
NM 26. 86° 17.67¢ 4.56" 4.63° 82.76° 1. 880° 0. 989"
BHE 4.8 5.9 52.1* 91.9* 33.2* 6.2 7.6"
F o5 266.9 ** 756.0 ** 31.9* 23.7* 95.4* 201.6 ™ 538.9
PHExHEHE 6.0 19.6* 98.0* 42.0* 37.5* 4.5 13.7*
SM 15. 46° 3.23b 8. 64° 3.59° 76. 79" 1.314¢ 0.423°
NT FM 15. 69° 3. 842 8. 68° 3.17¢ 79.77° 1.334° 0.413°
NM 13. 55" 2.42¢ 7.09" 4.04° 70.17¢ 1. 152" 0.336"
SM 20. 08¢ 6.36" 10. 50° 3.230 83.91° 1.707¢ 0.741°
ST FM 17.75" 5.21° 10. 02¢ 2.51°¢ 85. 82¢ 1. 509* 0.513%
NM 15.77¢ 3.10° 7.95" 4.73" 70. 02° 1. 340° 0. 449°
2015 SM 16.28" 5.53¢% 7. 60° 3.16° 80.61° 1.384" 0.418°
PT FM 16. 98¢ 5.43% 7.338 4.21° 75.21" 1. 443% 0.447*
NM 14. 69° 4.36" 6. 40" 3.93° 73.23° 1.249° 0. 358"
BHE 33.2% 137.8 ™ 227.1* 2.5 19.3* 274.8 ™ 44.4*
F Ha 115.3™ 320.4* 69.3 ™ 57.1% 122.6 ™ 174.5™ 117.2™
PHExEE 168 55.2* 3.7" 30.8* 20.4* 24.7* 43.1*
SM 13.90" 6.79* 5.02° 2.09" 84. 98¢ 1. 668" 0.777"
NT M 15.72° 7.03% 5.30° 3.39° 78. 42" 1. 886° 0. 965°
NM 9.33¢ 3.36" 3.57¢ 2.40° 74.28¢ 1.120° 0.304¢
SM 17.19° 8. 48° 5. 64° 3.07° 82. 13" 2.063% 1.097¢
ST FM 15.41" 8. 60° 5.20° 1.61° 89. 53¢ 1. 849° 0. 853"
NM 11.52°¢ 4.30" 4.37¢ 2.85° 75.28¢ 1.382¢ 0.491°
2016 SM 10.97° 4. 49" 3. 60" 2. 88" 73.78% 1.316" 0.350°
PT M 12.24¢ 5.528 3.91* 2. 80° 77.10° 1. 469° 0.473¢
NM 9.17° 2.96° 3.22¢ 2.99° 67. 35" 1. 100° 0.209"
HHE 41.1* 69.9* 97.1* 169.9 30.9* 82.6 275.9
F i 56.7* 151.6 104.7 0.7 52.7* 230.8 ™ 70.7
PHExEH 5.6 6.7" 12.9* 23.1* 9.5% 22.9* 10.4™
BHED 0 S 1 S L R A AR e bl R, B X R R B A AR D

e Ch R R ORI /INGE P i AT A 5 4 v L
MR (£ S5), 2014 5 BHE T 6 A R E
IR BN T S i B S S HAE R

B B R/ INE RS IR A 2 OKE, 2015
AR BT 2O S % B/ N 7 i I R T
it BRI S B  AS HAR R R R 3E , 2016 4F,

o



F12H

BN A RO RN K PIE 5 S % AR KA A 271

T TS N A /NG R T R R M E
A HHE S A B AE i B %, 2015 4R A
2016 4, BFE 7 20 8 35 i it S 3 28 BLAE R G
LR B g A 2 Rl —HEE
TR P BRI RN SMLUFM NM,
M/NE RPN NM FM (SM; [a]— 23 5548t T 5
B TER T i BIRR IR ST PT NT, 1 HH 25
FAER BN ST NT  PT, /NE ™ 8RB PT NT,
ST, TEiAALBRZ & b, KRBV 5 DL ST x SM
QbR P ESE PR R DL NT x SM AL Bl , /N
SEHFER L PT x NM AR HRER 5, ST x SM AL B 2
5= B PT x NM Ah P 35 390 84. 5% , NT x
SM Ab 3 Ff 257 2 P2 B 45 PT x NM Ab B i 5 348 i
50.4% ., 3 AFge I E]  BVE 7 20 B o A it M AL
HAERDO B SR S AR Y 2 2014 4F
ST x SM Kb FH 1) 7 it 2825 e e, 11T 2015 4FF1 2016 4F
ST x FM Kb P-4 5 it B3 de iy, HOROW ST x SML Ak
FH A[ UL, ST x FM ST x SM Ab FiH 5 T 45 2 3y 5
BRI, 43 W PT x NM 4b B @ 2 3 5
18.4% F16.2% |

H 5 AT, PRUAS [ B AE 2 o i it 1A LA
FEAE2E R NI F T 2% kSR N T2 AL
BHE 2 S e bR B (Jrh 3 AR -1 D S Rl 3%
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FIMRAR K ST x FM AbF (%5 F ST x FM Ab B
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SM 4b 3 (45 T ST x SM Ab B HI PT x NM 4b 3,
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2014 FFEHHE T SO0 SR B Al 25 A 35 ) 1
T BEVE S 55 5 B RO H B S i 5 5
W & 2015 4EF0 2016 4E R 5 20 7 56 45 it Be
838 HAR AT H 8 S A 25 3 A W 2 )
TE AT AL BRAL G 2014 4F NT x SM A B A% g A
e, ST x SM AR R 2, T NT x NM &b # 5 {1%;
2015 4E 1 2016 4F, ST x SM &b B -2 2l 25 f 55
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WAL HAE R X5 YANG 451 5T 45 A
L, G = RO B 15 it i 47 1 38K o e AE
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i e IR R R K B B R AT 4 e AR
JE s R R
3.2 MHEBEENIRELETHIEERENER
A5 A 4 R W HEE S B2
T TG S T DR E A B 25 6 M 7 S5 AR A R
KA KT IR A 30 I PRI, 0 ~ 25 em J2
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