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Effects of chemical topping with fortified mepiquat chloride on
cotton growth,yield and maturity under different plant densities
and nitrogen rates in the Yellow River valley region of China

LI Fang', DU Mingwei', XU Dongyong®. CHEN Jin®, TIAN Xiaoli'* , LI Zhaohu'
(1. College of Agronomy/Engineering Research Center of Plant Growth Regulator of Ministry of Education/
Crop Chemical Control Research Center, China Agricultural University, Beijing 100193, China;

2. Hebei Cottonseed Engineering Technology Research Center, Hejian 062450, China)

Abstract Fortified mepiquat chloride (1, 1-dimethyl piperidinium chloride,DPC) is DPC 25% AS (aqueous solution) ,
the component of adjuvant in it could slightly damage the epidermis of young tissues of cotton plants,and thus prolong
the period of DPC validity compared with DPC 98% SP (water soluble powder) . Therefore, fortified DPC was used for
cotton chemical topping to replace manual topping in some regions of China. The objective of this study was to
investigate the effects of plant density and nitrogen rate on cotton chemical topping with fortified DPC in Yellow River
valley region, and to improve the supporting cultivation measures for cotton chemical topping. Experiments were
conducted in Hejian City,Hebei Province in 2014 and 2016 by taking the cotton variety XS17 as material. Compared with
the manual topping,the chemical topping with fortified DPC produced 4.5 — 7.5 cm higher plants and 2.5 - 2.6 more

sympodials, while its leaf area index (LAI) .aboveground biomass and allocation between vegetative and reproductive
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parts had no obvious changes. In addition, the chemical topping increased boll weight, but slightly decreased boll
number and did not significantly affect cotton yield. Both open boll percentage in late September and the first harvest
seed cotton ratio were enhanced by the chemical topping with fortified DPC. Plant density influenced growth and
development of cotton plants, which was characterized by shorter plants, fewer sympdials, shorter lower and middle
sympodials,larger LAl as well as increased shoot biomass while plant density increased. The responses of yield and
maturity to plant density differed between two years. There were no differences between plant densities in 2014 with a
dry July,and the high plant density reduced yield and delayed maturity compared to the low and medium density in 2016
with a wet July. Nitrogen rate did not alter growth and development of cotton plants as well as yield and maturity.
Moreover, most traits mentioned above were not significantly influenced by the interactions among topping treatment,
plant density and nitrogen rate. It suggests that the cotton chemical topping with fortified DPC possibly did not require

specific plant density and nitrogen rate, which was helpful for the generalization of simplified technique in Yellow River

valley region.
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Table 1 Soil fertility of experimental fields
in 2014 and 2016
AU/
A/ HAER/
Eh o (e/ke) A/ (g/ke)
. (mg/kg) (mg/kg)
Year  Organic Total N
Available P Available K
matter
2014 22.7 0.77 9.1 271.9
2016 26.4 1.04 6.7 224.6
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Fig. 1

Monthly cumulative rainfall and mean temperature during cotton

growing season (from April to October) in 2014 and 2016
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Tableto 2 Experimental design of cotton chemical topping with fortified mepiquat

chloride in 2014 and 2016 (plant density-nitrogen rate-topping treatment)

A FE K & Treatment

A
Veu  HHE/CTHE/Dm®) MR/ (ke/bm)  TTORR
Plant density Nitrogen rate Topping treatment
O AYY
9.0 27 Hf T
2014 105
12.0 AN TATT
Ab T K S 210
Level 6.0 0
A2 B T
2016 9.0 105
AT AT
12.0 210
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Table 3 The application time and rate of mepiquat chloride (DPC) in 2014 and 2016 g/hm®

W5 it 1 [

W it o 7]

Aoy o . 3 it 71 42 Ay o . M58 Jite 7¥1) £
Timing of DPC Timing of DPC
Year DPC rate Year DPC rate
application application

05-28CH D 15.0 05-28 (i) 7.5
06-12(FE D 15.0 06-12(F W) 12.0
06-19(FE ) 27.0 07-03(WI4E ) 45.0

2014 2016
07-03 (P D 30. 0 07-12 UEAL I HT) 75.0
07-12 ZAE I A 45.0 08-02(FT W7 7 d) 120.0
08-04(¥T T 10 ) 150. 0 08-20(¥T T Jii 25 & 150. 0

1.4 AEMEESE
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Table 4 Effects of cotton chemical topping with fortified mepiquat chloride on

cotton growth under different densities and nitrogen levels

M /em TR K HAL K /em Length of sympodials

S0y Ak B
Year Treatment Plant No. of D b L
height sympodials Bottom Middle Top
% B/ (3 #k/hm*) Density
9.0 85.7 a 13.1a 15.5 a 13.2 a 8.1a
12.0 78.8 b 12.0 b 13.0 b 11.0 b 6.8 a
AN/ (kg/hm*) Nitrogen
0 81.0 a 12.6 a 14.2 a 11.6 a 7.4 a
105 83.7 a 12.6 a 14.6 a 12.3 a 7.5 a
210 82.0 a 12.6 a 14.0 a 12.5 a 7.4 a
FTT5 7 2 Ways of topping
2014 N AT 80.0 b 11.3 b 14.4 a 12.7 a 8.9 a
b2 H T 84.5 a 13.8 a 14.1a 11.5 a 6.0b
J5 %50 HF ANOVA
% 0. 000 0. 000 0. 000 0.010 0. 100
AN 0. 335 0.971 0.536 0.648 0. 985
FIT07 0.006 0. 000 0.506 0.127 0.001
% B XA 0. 604 0.334 0. 280 0.368 0.531
FEXATHRA R 0.123 0.128 0.071 0.299 0. 480
ZE X AT T 7 = 0.166 0.996 0.708 0. 550 0. 959
2 X EUE X FT T X 0. 339 0.033 0.816 0.936 0. 497
%/ (JT#k/hm®) Density
6.0 101.0 a 16.2 a 21.9 a 23.3 a 12.2 a
9.0 98.0 a 15. 6 ab 17.7 b 19.0 b 11.1a
12.0 94.7 a 15.3 b 14.9 ¢ 16.7 ¢ 11.1 a
2B/ (kg/hm?) Nitrogen
0 97.3 a 15.5 a 18.2 a 19.5 a 11.3 a
105 98.9 a 15.7 a 18.8 a 19.9 a 11.2 a
210 97.6 a 15.8 a 17.6 a 19.6 a 11.9 a
1T )7 2L Ways of topping
2016 AN T AT 94.2 a 14.4 b 18.2 a 19.9 a 15.7 a
b2 3= T 101.7 a 17.0 a 18.2 a 19.4 a 7.2 b
J5 £ 4 ANOVA
G 0.134 0.006 0. 000 0. 000 0. 254
AN 0.854 0. 665 0.250 0.938 0.548
T 0. 005 0. 000 0.924 0.581 0. 000
% BE RN 0. 847 0. 302 0. 804 0. 985 0.728
FEXATTRN R 0.741 0.236 0.826 0. 980 0.872
BN X AT T = 0. 839 0.994 0.473 0. 676 0. 683
B X AR X AT g R 0.986 0.789 0.932 0.985 0.942
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Table 5 Effects of cotton chemical topping with fortified mepiquat chloride on cotton yield and

its components under different densities and nitrogen levels

/g Ko/ % FH R/ (kg/hm®) AR/ (kg/hm®)

E Ay b B B/ m’ . .
Vear Treatment Bolls Boll Lint Seed cotton Lint cotton
weight percentage yield yield
/(¥ /hm®) Density
9.0 93.1b 5.7 a 41.3 a 5446.2 a 2 265.9 a
12.0 115.6 a 5.5a 42.0 a 5499.4 a 2316.3 a
A B/ (kg/hm*) Nitrogen
0 104.1 a 5.6 a 41.3 a 5587.9 a 2311.7 a
105 101.6 a 5.6 a 41.9 a 5354.0 a 2 258.3 a
210 107.4 a 5.7a 41.8 a 5476.5 a 2303.3 a
T /7 X Ways of topping
N TAT T 108.5 a 5.5b 41.7 a 5565.7 a 2333.9 a
2014 b2 $5 T 100.2 a 5.8 a 41.7 a 5380.0 a 2248.3 a
I %45 HF ANOVA
% 0. 000 0.315 0.131 0.678 0.332
A 0. 534 0.752 0.588 0.336 0. 660
W7 0. 062 0.028 0.984 0.155 0.106
B XA 0.483 0.671 0. 666 0.317 0. 365
BEXATTRN & 0.672 0.903 0. 346 0. 327 0.432
AL X ATy =X 0.284 0.782 0. 609 0. 652 0. 649
5% B X EUIE X AT TR 5 = 0. 994 0.873 0.787 0.114 0.124
%P/ (7 #/hm®) Density
6.0 92.9 a 5.6a 38.7 a 4647.0 a 1790.0 a
9.0 96.1 a 5.4 ab 38.7 a 4627.8 a 1786.3 a
12.0 85.0 b 5.3b 38.2 a 4231.2b 1628.8b
A/ (kg/hm*) Nitrogen
0 91.2 a 5.4 a 38.8 a 4510.2 a 1733.5a
105 91.4 a 5.5a 38.3 a 4616.8 a 1779.7 a
210 91.3 a 5.4 a 38.5 a 4378.8 a 1691.9 a
FI T 2 Ways of topping
AN TAT I 92.0 a 5.4 b 38.6 a 4522.4a 1732.6 a
2016 b2 3 T 90.6 a 5.5a 38.5 a 4481.6 a 1737.4a
I %5 Hr ANOVA
% 0.002 0.005 0.439 0.002 0.003
A 0.998 0. 205 0. 446 0.176 0.243
FT =X 0.577 0.036 0.811 0.693 0. 909
XA 0. 965 0. 240 0.992 0. 744 0. 409
B X AT & 0.674 0.047 0.323 0.917 0.766
FHE X AT T 7 =X 0.968 0.294 0.587 0.881 0. 867
% X ENE XTI )7 0.936 0.701 0.648 0.992 0. 989
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Table 6 Effects of cotton chemical topping with fortified mepiquat chloride on

LAI under different densities and nitrogen levels

Ay Ab# & G K%/ d Days after sowing
Year Treatment 108 114 129 145
R (J7#k/hm?) Density
9.0 4.5 a 3.8 a 3.3 a 2.3 a
12.0 4.7 a 4.3 a 3.4 a 2.6 a
A B/ (kg/hm*) Nitrogen
0 4.5 a 4.2 a 3.5 a 2.4 a
105 4.6 a 4.1 a 3.2a 2.5a
210 4.6 a 4.0 a 3.4 a 2.4 a
F1 A 2 Ways of topping
N TFIT0 4.6 a 4.1a 3.3a 2.4a
2014 b2 T 4.6 a 4.1a 3.4 a 2.5a
Jr 4578 ANOVA
R 0. 340 0.092 0.594 0.207
AN 0. 945 0.773 0.574 0.717
T = 0.817 0.964 0.751 0.521
XA 0.452 0.221 0.851 0. 886
BB X AT Ty = 0.922 0. 370 0.525 0. 304
FUIE XTI ) =K 0.323 0.428 0.527 0. 580
25 X RE X FT T & 0.758 0.736 0.877 0.717
& FhJ5 K%/ d Days after sowing
59 66 72 81 95 103 108 124
B/ (T3 #k/hm®) Density
6.0 1.3 a 1.5 ¢ 2.0 ¢ 2.8 b 3.8 b 4.6 ¢ 4.6 b 4.5 b
9.0 1.4 a 1.7 b 2.3b 3.0b 4.2 5.1b 5.0 b 4.7 b
12.0 1.4 a 2.1a 2.8 a 3.5a 5.1a 5.8 a 5.8 a 5.4 a
&M/ (kg/hm*) Nitrogen
0 1.4 a 1.8 a 2.4 a 3.1a 4.4 a 5.2 a 5.0 a 4.8 a
105 1.4 a 1.8 a 2.5a 3.2 a 5a 5.2 a 5.3 a 5.1a
210 1.3 a 1.7 a 2.3 a 3.0 a 4.2 a 5.1a 5.1a 4.8 a
T )7 Ways of topping
AT FT T 1.4 1.8 a 2.4 a 3.2 a 4.4 a 5.2 a 5.3 a 4.9 a
2016 Ak 2F 3t T 1.3 1.8 a 2.4 a 3.1a 4.4 a 5.1a 5.1a 4.8 a
J 2508 ANOVA
5 Jir 0.789 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
£l 0. 601 0. 265 0.316 0.547 0. 386 0. 890 0.279 0.063
T = 0. 806 0.789 0.968 0.552 0.819 0.702 0.213 0.498
XA 0.998 0.759 0.977 0. 634 0.853 0.906 0.714 0.498
FEXITHA R 0.792 0. 844 0. 869 0.614 0.937 0.987 0.963 0.981
B X AT T )y =X 0.760 0.809 0.974 0. 849 0.904 0.959 0.760 0.481
25 X RNE X FT T = 0.994 0.875 0.987 0.853 0.821 0.870 0.795 0.877
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Table 7 Effects of cotton chemical topping with fortified mepiquat chloride on
cotton dry matter accumulation under different densities and nitrogen levels g/m’
ey Ab 2 &G X% /d Days after sowing
Year Treatment 79 88 108 114 129 145
BB/ (Ji ¥k /hm®) Density
9.0 271.9 b 430.0 b 826.4a 1193.4b 1207.6Db 1191.1b
12.0 345.1 a 538.2 a 848.2a 1353.5a 1426.0a 1368.7a
A B/ (kg/hm®) Nitrogen
0 293.8 a 473.8 a 818.1a 1272.0a 1362.0a 1355.1a
105 309.1 a 472.6 a 869.7a 1264.2a 1236.1a 1231.4 a
210 322.7 a 505.8 a 824.0a 1284.1a 1352.2a 1253.2a
Wi )5 Ways of topping
NTATT 308.9 a 475.4 a 807.6a 1292.5a 1324.7 a 1291.0 a
2014 122 E T 308.1a 492.7a 867.0a 1254.4a 1308.8a 1268.8a
258 ANOVA
7 0. 000 0. 000 0.635 0. 004 0.003 0.025
e 0.079 0.417 0. 604 0.979 0.232 0. 360
T 75 =X 0.932 0.455 0.204 0.564 0. 809 0.924
XA 0. 847 0.319 0.949 0.563 0.091 0.593
W R X FT T 7 & 0. 407 0.919 0.979 0.699 0. 844 0. 566
ZAE X AT T 7 X 0.628 0. 150 0. 896 0. 808 0. 904 0.716
BB AR X 4Ty X 0.086 0.511 0.092 0.486 0.915 0. 808
& G K%/ d Days after sowing
58 70 79 94 109 126 155
B/ (JT ¥k /hm?) Density
6.0 82.7 ¢ 213.0 ¢ 331.2 b 514.2 ¢ 820.2 ¢ 1124.9 ¢ 1482.5b
9.0 108.2 b 268.0 b 425.7 a 627.3 b 978.8 b 1363.1b 1658.4b
12.0 128.3 a 307.8 a 463.5 a 721.1a 1185.4 a 1684.7 a 2 061.8 a
ANB/(kg/hm*) Nitrogen
0 107.6 a 257.7 a 414.0 a 625.5 ab 967.6 ab 1418.4 a 1745.9 a
105 104.3 a 272.4 a 423.2 a 661.5a 1071.1a 1425.9 a 1774.8 a
210 107.2 a 258.8 a 383.2 a 575.5 b 945.6 b 1328.5a 1682.0 a
T 7 28 Ways of topping
AT AT 110.7 a 264.8 a 400.0 a 625.5 a 993.6 a 1368.2 a 1776.4 a
2016 Ak 3 T 102.1a 261.1a 413.6a 616.2a 995.9 a 1413.6a 1692.0a
5258 ANOVA
R 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
AL 0. 881 0.325 0.133 0.011 0.003 0.203 0. 647
Ty =0 0. 151 0.671 0.421 0.678 0. 940 0. 356 0.312
% B X AN 0. 954 0. 855 0. 874 0.507 0.519 0.161 0.813
XTI K 0. 445 0. 389 0. 956 0.586 0.662 0.828 0.588
R X FT TR 75 2 0.333 0.414 0.676 0.331 0. 889 0. 891 0.419
% XCEE X AT T )y = 0.767 0. 387 0. 895 0.995 0. 657 0.911 0.537
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BN 2014 AEPR RS E N TR H 4G (R 85t N fAE 2016 AEFE S5 58 F1 70 d 1)
2016 AF R (12. 0 Jikk/hm ) =R E TR 28RBS,
A TE B A T {IK %5 B (6. 0 J7 Bk /hm?®) il oy 45 25 g b b3 4 o AR 8RR [ R R A 4 BE R A
(9.0 F#E/hm™) , o $§J5 94 A1 109 d 25 8% SIEFHASMEA R Z 056 2 ) B AR 0 2 m (R 7
(K 8), Jifn N FHHT Iy A5 e 7™ i 4 B 0 T4 %8,

®8 AREEZEEMEREAFET DPCT L2 2T i b 36F ¥ R 4 B A9 51

Table 8 Effects of cotton chemical topping with fortified mepiquat chloride on

cotton dry matter distribution under different densities and nitrogen levels %
AEA Ab g &P 5 K%L/ d Days after sowing
Year Treatment 79 88 108 114 129 145
%/ (JT 8k /hm®) Density
9.0 9.3 a 11.4 a 43.9 a 55.6 a 61.8 a 62.4 a
12.0 9.7 a 13.1a 43.9 a 57.4 a 62.2 a 64.2 a
ANB/(kg/hm*) Nitrogen
0 9.6 ab 12.2 a 43.8 a 56.5 a 62.4 a 64.6 a
105 10.2 a 12.6 a 43.8 a 57.2 a 62.0 a 62.6 a
210 8.8 b 12.1 a 44,2 a 55.8 a 61.7 a 62.7 a
1T )7 2L Ways of topping
NLATTR 9.6 a 12.2 a 44.6 a 56.2 a 62.4 a 63.4 a
2014 b2 3 T 9.5 a 12.4 a 43.2 a 56.8 a 61.5 a 63.2 a

Jr 25 ANOVA

3

% B 0. 404 0.241 1. 000 0.203 0. 689 0. 249

£l 0.078 0.952 0.967 0.728 0.821 0.468

T 0. 905 0.874 0.347 0.628 0. 330 0.938

XA 0.903 0.838 0.003 0.135 0.683 0. 807

B XFT TR R 0. 905 0.346 0.715 0.935 0.676 0.853

ZUIE X FT 7 2 0.903 0.611 0.102 0. 660 0. 437 0. 609

X EAE X FT T 7 2% 0. 827 0.913 0. 089 0. 954 0.716 0.714

&M K%/ d Days after sowing
58 70 79 94 109 126 155

B/ (JT#k/hm?) Density

6.0 3.2 a 8.8 a 11.8 a 21.7 ab 39.2 a 49.0 a 58.5 a

9.0 3.0 a 8.4 a 14.0 a 22.4 a 39.4 a 46.8 a 57.9 a

12.0 3.1a 8.9a 11.8 a 19.2b 34.5 b 45.4 a 56.0 a
ANMB/(kg/hm*) Nitrogen

0 3.0 ab 8.6 ab 12.5 a 21.4 a 38.8 a 46.3 a 57.0 a

105 2.9b 8.1b 11.8 a 19.6 a 36.0 a 47.3 a 58.0 a

210 3.5a 9.5 a 13.3 a 22.3 a 38.3 a 47.6 a 57.4 a
T2 Ways of topping

AT HTT 3.2a 8.8 a 12.6 a 21.1a 37.5 a 46.4 a 58.2 a

2016 Ak 2F 3 T 3.0 a 8.7 a 12.4 a 21.1a 37.9 a 47.7 a 56.8 a

J7 2 ANOVA

R 0. 890 0.576 0.109 0.041 0.008 0.174 0.128

A 0.044 0.024 0.407 0.119 0.232 0.775 0.731

T = 0.442 0. 894 0.835 0.959 0.795 0.392 0. 165

XA 0.098 0.514 0. 960 0.243 0.835 0. 820 0.643

BB XAT T ) = 0.152 0. 882 0. 440 0. 220 0.029 0.749 0.588

FHE X FT T = 0.706 0. 608 0. 884 0.625 0.501 0.932 0.948

25 X RENE X FT T = 0.201 0. 254 0.154 0. 262 0.586 0.616 0.374
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9 H N[ 10 A T —REFFEMRK, X5
2016 4F 2 PR Y T AR A A VA B E A G, i N
B E W 2014 4EY 9 A RIS, IR AR
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2016 4F YA AL 2N . fbF B T AE 2014 1 2016 4F
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K9 AEZEEMBERAKET DPCT b 2 5 T %t 48 16 A B &2 1

Table 9 Effects of cotton chemical topping with fortified mepiquat chloride on

cotton maturity under different densities and nitrogen levels %
9 H T AL 2% — KA
ik 5 Ratio of boll opening in late september Ratio of first harvesting
Treatment
2014-09-20 2016-09-25 2014-10-12 2016-10-21

% % /(JT Bk /hm®) Density

6.0 — 46.5 a — 95.2 a

9.0 40.8 a 42.1 a 84.9 a 95.4 a

12.0 39.6 a 35.3 b 88.8 a 93.8 b
AAE/(kg/hm*) Nitrogen

0 40. 6 ab 39.7 a 84.9 a 94.9 a

105 44.4 a 41.0 a 89.2 a 95.0 a

210 35.6 b 43.2 a 86.4 a 94.6 a
FT )7L Ways of topping

AN T AT T 37.4 b 38.3 b 87.5 a 93.5 b

b2 35 T 43.0 a 44,4 a 86.2 a 96.2 a
W24 ANOVA

R 0. 656 0.001 0.134 0. 000

A 0. 040 0.442 0.394 0. 549

T =X 0. 040 0. 009 0.613 0. 000

% B XA 0. 144 0.573 0.158 0. 839

W CFT TR 50 0. 002 0. 509 0.721 0.261

FE X FT T = 0. 956 0.910 0.811 0.096

2 B XU X FT T 5K 0.386 0.789 0.152 0. 895

3 # 15~20 d & A K R 5 N T 4T TR H R 55

3.1 BB TRALFEW.FHEZEMENEX
RR &K R = E R A AN 2 HA B9 &2 1
BB A Y e Ak B TH B AR R — AR T 2 )R

B CRBOBR Z . (AR TE AL B TR LAT Fids 1
WY B RS AN T AT O 8 3% 22 5 . il GE 2
DR A A 2 B TOU/N e J2 BB i BB, Al B TR
GG S a7/ Do bR A G P € A =l B 7/ B
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) B 7=t K5 N AT To0AE 24 5 {8 H 7™ o 48 il P 3R
5N T T TAH LW A 722 £k . 38 30 A 44 B 189 in A 48 %L
W (3R 5) . b s TR i L2 SRR T AR
I P B B LU A9 A R OB R i ) 1 G, X kg
FARELTT DY 2016 A IRIE 2 5 UE— 2 KIFE T 1k
2 3 T AR A B It SRS DX A AT AT M

AW 5T 55 X AR L LAT il 3 T4 R 8
(1) 5% i) 55 SCHR AR B — B0, 26 B K Bl % B 1 in bk
o R AT L SR A Bk 2 | T S R R A B 4 LAT 1
TN H T . R X H R W R 4y
B | 7 i M CH A B R 2R 2 Y 5 e 5 PR R SR
Ko 2014 AEREK R R T2, &% AR
(12. 0 J7#k/hm®) By 7= & 8% B T4 2 4 e Fo o) 7 i
FEH 5 % B2 (9.0 T3 Bk /hm’) A0 [ ¥ TG 1 3 2%
o 2016 4E 7 H 2 WA RN RS E TY
JB3 43 T B A8 | PR T AR B L A% RN P B AR T R
(9.0 J7#k/hm?) FIIL % BE (6. 0 Ji#k/hm”) , 2
AP HEIR X 5 Z W AR Oy (% R AL R R AR AR
TR A %, Wang %Y f Siebert 48 L 18
LGSR .

Fig MR 4 [ 5 — K T % A A bR UE L AR WE SN
TN E &N 0.77~1. 04 g/kg. J& T 45w |
K-8 2 ARG NOE i FH 2 6 L T P A Y
R AL AR R HE A OPR L R BRI ABK JE L LATL K
SYEE T R R MR FE W, X5 N B
T 8 A6 A K — R TR A b i N
AL AS 5 A A 7 i N B R R . AR RIS
RAL R AN b 25 1) D[R] AT R 3 22 5 R A4 14 T[]
BHAX, 20FRITR.ERT7THI12HE
FE1 WA 7 A 15 HABAE (N AE) AE G 5 52 0 ml REA
K. 2016 4F 7 F 13 HiEE N AE,7 H 20 H # K
3 d KT H ] 3K L T RE 25 7 A0 28 /N X (0] 38 B
2 UL S AN [] Ah B ) 25 S /N BT K . R
T AT BE PR T o G A8/ (40 96, b B ] (4 JE B it N
PR N NS NI U S8 N a =E S | 7 < 2
W A HL Al AN BH R 28 b s 2 T AR SR I I AL
3.2 ZEMENENEHIETREEZHAERN

A

— M BT o R R A AR R (AR R
AR i N BT AR A A AR K AR E R IR 8
/NSNS W i o7/ D 0 = = ol |
Fit N i — s [ Ak 1] 7= 2 R R A
R L B SR A B A AR G A ik, BRAE E 0T BB R IR 4k

2B T s KRR L 48 5 R 9 A A 2o BE T 6 7
BEARE |l I 728 22 BRIV S5, A B A0S T A X
FAIF 9 S IR S TOURT 7™ k11 5 i) BRIt N 7 AN )
AMFFE 5 A — 35, R A5 ) 3 (780 mIL/hm)
1) DPC™ 174k 2F B 100, it N 8K (150 kg/hm®)
P 5 N TATTRE - h 48t N (300 kg/hm') 7 i
W T N TAT T {E i N #8855 (450 kg/hm?) B} =
AN T AT TR,

A 9T 45 B W L BRAS B 98 A CR A BOR 45 3D
A BB (2016 4E4% 5 109 ) BT 9 % 4 B 41
A R4 E KA bR 7 A R R T R AR
o3 FE B AN 22 580 P R OB it N A1 AT T
J7 2O BAEMRE R . il N 28 AS 5w A (A R A i 2k
K K= IE s R BRI | 5 4T T sORA7 A HAR
B SRS ACRT B AR AR K 7 i B S AT R
Wi HFE 6.0 J5~12.0 Ji#k/hm® [ B P9 (A 38
3 I B VAT O A DX SR A AL SR A ) ol A 2 )
5710007 T BAE 156 B k2% B T 25 B 1 A8 Ak AR
R, I Rk 2 J T AR of o A %80 1 ) SR T B
ANEF L] KA R TR AR .

R R T B A TR A DN [ b e Ak 2 T R %
JE ANt N a6 56 F 58 AR ST 45 R .

18 #

FE T R B X7 T A BN R A 2= BRI
2014 4F (REFT /) A1 2016 4E (REFI R KD . 5 A T
FITRRIAC7 H R ) N R 3 28045 49 e (DPC ) % A
AT BT, 2 AR R — . S ATH W
AHE A 22 B T A AR R 38 i 4. 5~7.5 om, JEABEUH
N 2.5~2.6 6, &R, LAT Fiis T4
Jo A B8 B HL 3 e T P A A L A G T A% e ik
A VHIRAT. PR S AT LR 25, BF
(6.0 7T ~12.0 J3 #k/hm?) Fljiti & & (0~210 kg/hm®)
s DPC™ 1 £k 2 35 100 &% 5 L 156 B B ) 37 33 Al IX
A6 3 204571 e (DPC™ ) A 27 b T 4 AR X i 45 4 1%
T i 0 2SR P4 XA R TR R I HET .
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