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LIU Wuren', ZHENG Jinyu'", LI Shaokun®"

(1. Institute of Agricultural Resources and Environment, Jilin Academy of Agricultural Sciences / Key Laboratory of Crop Ecophysiology
and Farming System in Northeast China, Ministry of Agriculture and Rural Affairs, Changchun 130033, China; 2. Institute of Crop Science,
Chinese Academy of Agricultural Sciences / Key Laboratory of Crop Physiology and Ecology, Ministry of Agriculture and Rural Affairs,
Beijing 100081, China; 3. College of Agronomy, Inner Mongolia Agricultural University, Hohhot 010019, China)

Abstract: Implementation of conservation tillage is crucial for protecting black soil in Northeast China and ensuring national food se-
curity. A three-year field experiment was conducted to examine the impact of conservation tillage on maize yields and its key factors
in a typical black soil region of Northeast China. Four treatments were designed, including conventional ridge tillage without straw
mulching (CK), no-tillage with 100% crushed straw mulching (T1), no-tillage with high stubble and 100% straw mulching (T2), and
reduced tillage with 100% straw strip mulching (T3). This study analyzed the physical and chemical properties of soil, maize growth,
yields, and its components to assess the effects of different treatments on soil and maize yields. The results demonstrated that conser-
vation tillage treatments (T1, T2, and T3) increased soil organic matter content in the 0—20 cm soil layer compared with the CK treat-
ment. Additionally, conservation tillage significantly improved the soil water content during the sowing to seedling stages, while de-
creasing the soil temperature. T1, T2, and T3 treatments led to increases in the soil water content, ranging from 7.8% to 30.4%, 9.0%
to 18.7%, and 17.3% to 20.0%, respectively. Meanwhile, the soil temperature decreased by 2.56 °C to 3.11 °C, 2.02 °C to 2.27 °C,
and 0.94 °C to 1.93 °C, respectively. The data revealed that the emergence times of T1 and T2 were delayed by 5—7 days and 4-6
days, respectively. However, T3 only experienced a delay of two days. Over the three years, the average seedling emergence rate of
T3 treatment increased by 3.2% compared to CK, whereas the emergence rates of T1 and T2 decreased by 4.3% and 4.7%, respect-
ively. T1, T2, and T3 treatments reduced the uniformity of plant height and dry matter accumulation at the sixth leaf collar stage, with
T3 treatment exhibiting a significantly smaller decrease than the T1 and T2 treatments. Additionally, dry matter accumulation after
the sixth leaf collar gradually decreased in T3 compared to that in the other treatments. T1 and T2 significantly reduced the yield by
7.5% to 15.6% and 5.5% to 12.9%, respectively, over the course of three years. However, T3 treatment did not show a significant dif-
ference compared with CK. The structural equation model (SEM) indicated that conservation tillage indirectly affected yields by reg-
ulating soil water content and temperature, thereby influencing emergence time, emergence rate, ear number, and 100-kernal weight.
Furthermore, conservation tillage can directly affect emergence quality and yield components, subsequently affecting yields. There-
fore, T3 is an optimal conservation tillage practice for a typical black soil region of Northeast China. T3 not only improves soil organ-
ic matter content but also helps in adjusting the contradiction between soil moisture and temperature to shorten the emergence time,

improve the quality of emergence, and stabilize yields.

Keywords: Black region of Northeast China; Conservation tillage; Maize yield; Soil physicochemical properties
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growth period of maize from 2018 to 2020
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Table 1 Operation steps of different treatments
sz FEFFCEL S B R
Treatment Residue management and tillage preparation Sowing
CK FEFEANE 1, BEFIAT20 dZeA7aFAT KA . ek . B AGENEIE L, JFERE  SRAUEE R, $E50 5 5 R
FHEFRA Mechanical sowing, timely repression after sowing
Straw was not be returned to the field; stubble elimination, rotary tillage,
ridging and fertilization operations were carried out about 20 days before
sowing, and repression was carried out to achieve sowing status
Tl MU R AR AR I, R REFF B /N 120 om, RSB43 2RUAR T B SopRRB AR, R] A — Mt A RCAE
During mechanical harvest, all straws crushed less than 20 cm long were Direct no-till seeding in the following year with a one-time input
sprayed on the surface of base fertilizer
T2 HUBIBCIR AT B2 25 #20~30 om, EFFEFF2FM IBHI T 12 5T
During mechanical harvest, 20—30 cm high stubble was left, and the upper Same as T1
straw was pulverized and sprayed on the surface
T3 HUBOSCR IR 2 RS F AR, B RE S RS AT B /N 20 om, SRS TR, 4B FISR I SEARA TR, BRI F e G AP LA T 21 Y 50~60

FERNHT R RSN TH DR RS RT3 B 20K, 962247 70~80 cmF150~60
cm (FCFEFT)

During mechanical harvest, all straws were pulverized with a length of less
than 20 cm and sprayed on the surface. Before sowing, the straw were cleaned
into strips with a width of about 70—80 cm and 50—60 cm (no straw) by straw

emIERE AT 2 AR (B SEHE 40 em), RIS — PRI
JiE

The wide/narrow row mode was used for sowing, and the no-till
seeder was used to sow in the 50—60 cm of cleared straw strip
(the width of the strip was 40 cm), and the base fertilizer was

cleaning machine

applied at one time
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FE ST R ) 7 e T B ) T R T e i DR 1) 25 4
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T2 4b B 7= 1 FE AR (P<0.05), 43 3l P& AK 7.5% F1 5.5% .
15.6% 1 12.9%. 9.7% Fl 11.8%. T34t F /= & 5
CK PPt 2 R AR R E . 2018 AN R P AL B S
CK B 25 A B35, {5 2019 4EF1 2020 4F T1 4b B
BB E FE AL (P<0.05), 2018 4F 3 /> {3 471 1 kb 7
2019 4F T1 A1 T2 AbFE K 2020 4 T2 Ab F 4 FEURE 2 5
FET CK (P<0.05), 3 4F T1 F1 T2 Ab 3 i 5 kL 5
CK 22 5735 %] i # /K F (P<0.05). £ & LT £
B, AR . A B 7 11 5 M 359 3K A I 3 KO (P<
0.01), —H Z IR EAEXT =B 5k B 7K (P<0.05).
A3 R0k LY AR A S ) T8 W 2 K OF (P<0.01) AT
2K (P<0.05), {H 2 BAEXT R 52 oK 1k i
KA o AT R0 Ak BT R B 5 i 34 A A B K
- (P<0.01), (H =% BAEX R BTG B 255 W . 00
FRIVAE T A 14 5% 1) 4 A A Bk 3 7K OF- (P<0.01), —
H HAEXT E OB Y 52 0 K B KT (P<0.05), T,
PRAPVEREE S i oK . Bk, BRI EROR Ok,
T1 A1 T2 Ab 34 & 25 B AR &, T3 b3 5 CK 7 i 22

http://www.ecoagri.ac.cn


http://www.ecoagri.ac.cn

513 2 B P4 R PR A DOR R PR AP PR Jr 200 KR AR RO ™ 1 T8 LA 32 T 75
F2 20182020 EREMEERTERTEMHERER
Table 2 Difference of maize yields and yield components under different treatments from 2018 to 2020
) s i o HORH R
Year Treatment Yield (kg'hm™) (x10“hm) Kernels number per ear 100-kernel weight (g)
2018 CK 11 786.5+225.8a 5.21+0.13a 643.1+£8.47a 37.9+0.30a
T1 10 902.2+461.5b 5.14+0.19a 606.1+3.25¢ 36.0+£0.74b
T2 11 155.5+£35.5b 5.12+0.04a 617.8£9.31bc 36.2+0.27b
T3 11 309.0£150.2ab 5.21+0.15a 628.2+11.32b 37.1£0.49ab
2019 CK 11 092.2+144.6ab 5.08+0.04ab 673.7+13.16a 37.4+0.83a
T1 9365.8+455.6b 4.85+0.07¢ 643.6+3.80b 34.3+0.11¢c
T2 9658.7+198.8b 4.90+0.15bc 640.9+15.89b 35.84+0.50b
T3 11 419.3+£183.2a 5.27+0.06a 655.5£10.01ab 37.6+0.10a
2020 CK 10 854.3£197.9a 5.44+0.10a 652.9+5.88a 34.8+0.34a
Tl 9798.0+228.7b 5.21+0.11b 638.9+9.90ab 33.2+0.10b
T2 9577.2+119.2b 5.13+0.04b 636.0+1.68b 33.3+0.31b
T3 10 759.3+174.0a 5.46+0.09a 640.5+0.72ab 34.840.41a
A5 SR R A5 Year (Y) o o ok ok
Source of variation Ab Treatment (T) s « . .
YT * ns ns *

[R5 [l — AR AN )/ NG 5 BN AN R AL BRE]7E P<0.057K - 22 5 B2, A+ 2 IR IR AE P<0.05FIP<0.0 UK V- 225 B3, ns R 225 A 3 o Values
followed by different lowercase letters in the same column of the same year are significantly different among different treatments at P<0.05 level. * and **
indicate significance at P<0.05 and P<0.01 probability levels, ns indicates no significance.

Y NTE N
2.2 FRIPHEHEX TR MR RN

5 CK AL, P4 PERFVE AL B 2018 4F T3 4b
H S FEAR 0~20 cm A T (P<0.05), HAb LR
HEVE AL HXT 1845 8 3 T0 i 252 ) (3R 3). 2018 4F
AN TR Ah 38 A AT ML o 25 R 3 RO
YRS A 4 A LTS = A 2019 4 Fi1 2020

AE T AP A 58 HLT & & 400 L CK 215 11.73%
M 13.17% (P<0.05), 2020 4F T2 &b ¥1 4% &5 4.51%
(P<0.05), 2018—2020 4 T1 4b ¥4 CK 4 & 3% i
i HE S K & (P<0.05), 43 il 2 R 7.8% . 28.8% Al
30.4%; T2 F1 T3 4b B 2019 4E F1 2020 4E %8 CK . 3%
P v b S K (P<0.05), HH T2 &b BE S ) 4R
9.0% F1 18.7%, T3 4b ¥ 43 5l $2& & 17.3% Fl 20.0%.

&®3 20182020 F£RFEALE 0~20 cm TEBUERER
Table 3 Differences in physical and chemical properties of 0—20 c¢m soil under different treatments from 2018 to 2020

I e .j:i%éﬁfﬁ . 'ifﬁﬁmﬁ #:ﬁ&é‘hk% _iﬁ%ﬂ%ﬂf
Year Treatment Soil bulk (%fnSlty Soil organlf1 matter Soil water content Soil temperature
(gem ™) (gkg ) (%) (C)
2018 CK 1.3940.01a 29.88+1.08a 27.58+0.83b 12.10+0.36a
T1 1.35+0.04ab 30.27+1.50a 29.73+0.89a 9.54+0.29¢
T2 1.38+0.06a 30.27+0.64a 29.02+0.87ab 9.83+0.29¢
T3 1.29+0.06b 30.5740.39a 28.95+0.87ab 11.16£0.33b
2019 CK 1.364+0.02ab 24.294+0.64b 26.12+0.79d 15.13+0.45a
T1 1.32+0.02b 27.14+0.64a 33.65+1.01a 12.0240.36¢
T2 1.33+0.02ab 25.11+0.43b 28.48+0.86¢ 13.03+0.39b
T3 1.36+0.03a 24.66+0.20b 30.63+0.92b 13.20+0.40b
2020 CK 1.394+0.01a 24.83+0.60c 21.36+0.05¢ 14.22+0.62a
T1 1.36+0.06a 28.10+0.54a 27.8540.19a 11.2840.51b
T2 1.38+0.05a 25.95+0.66b 25.36+0.33b 12.20+0.92b
T3 1.37+0.02a 25.28+0.05bc 25.63+0.05b 13.94+0.76a
AR SRR AEN)y Year (Y) ns ok oK *ok
Source of variation 430 Treatment (T) s ok % sk
YT ns * *K ns

715 Al — ARGy AR R NG SRR AR R AL BRI 72 P<0.05 /K - 22 5 .2, * R+ /3|3 R 7EP<0.05H1 P<O.0K P2 R B3, nsFR 2 F AR B, Values
followed by different lowercase letters in the same column of the same year are significantly different among different treatments at P<0.05 level. * and **
indicate significance at P<0.05 and P<0.01 probability levels, ns indicates no significance.
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2018—2020 4F T1 1 T2 b Fi4E CK i F AL T80
JE (P<0.05), Horf T1 4bFE AR 5IFE A 2.56°C . 3.11°C Al
2.94°C, T2 4b #43y 5 FEAIK 2.27°C. 2.10°C 1 2.02°C;
2018 —2019 4 T3 kb B & CK I & B AL £ IR ¥
(P<0.05), 43 5 &A% 0.94°C F1 1.93°C, 2020 4E 5 CK
ZRAEE, B2, P HERHES 0~20 cm HHZ +1%
LT ToR M, (0 4 5 PR & 2 B R
PrvEREAE R N S K R, (A B E R R B0
BE, Hovb T1 AR ¥R H 3 S oK RO . RIEE R
MR e e, T3 H 38 I B IR B e (IR . 2 L UK,
ARy . A BT A A LR (4 52 ) 243k A B 3 KO
(P<0.01), — & Z [A] HAEXT 5847 BT i) 52 e 3k Bk 35
IKE (P<0.05); 44y . AbFHLA K 3% 22 [a) A X 4

B KR ISR 4 Ik B K (P<0.01); 4Ry . AbFR
Xof = W B (1) 52 43 1 3k # B B 3 KSR (P<0.01),
ALUL, R PERE B s R A AL . R IE SR
AR
23 RIFEFHEN EXEFTHBEM

5 CK AL, 3 Rl 0 ik B 1 b 3 45 5 80 R K A
HWIER, 2L R T E A, 5 AR F R
HE, A FERP PR AL B E KR TS CK 2 7%
AR/ (% 4). 3FRKLS R EoR, T, T2 il T3 4
PR K 4 BISEIR 5~7 d. 4~6 d A1 2 d, ALY
P EEIR 3~4 d, 2~3d Al 1~2d. ZrHr R, X T4
PHERHET &, D FEFF 2R EE, T A AT
G5 CK T EBRIES

F4 20182020 EREAEERZTEFHE (A-B) WER
Table 4 Difference in the date (month-day) of maize growth stages under different treatments from 2018 to 2020

Ay Year AbFE Treatment FFIY] Sowing date HH 1] Emergence it #21] Silking date JEA Maturity
2018 CK 04-26 05-16 07-20 10-01
T1 04-26 05-21 07-22 10-04
T2 04-26 05-20 07-21 10-03
T3 04-26 05-18 07-20 10-02
2019 CK 05-09 05-26 07-24 10-02
T1 05-09 05-31 07-28 10-06
T2 05-09 05-31 07-28 10-05
T3 05-09 05-28 07-26 10-04
2020 CK 05-07 05-22 07-23 10-02
Tl 05-07 05-29 07-28 10-06
T2 05-07 05-28 07-26 10-05
T3 05-07 05-24 07-25 10-04

2.4 RIPHEHHERTEXRHE RN

W S FI7R, 2018 4F AN [) b B 5 K 1 R 22 57
AN, (B DL T2 Ab B FOK 1 R AR AR S R A
(CV) F K (14.28%). 2019 4F T3 AbBE E K H MR B
F T Hifl b B (P<0.05), CV AL N 3.23%; T1 4b 3§

Tk B R A (78.8%) H CV K (13.86%). 2020
AE T3 AR B ORI R i, HH T2 B Rk
FIKF- (P<0.05) o AS[RJ AL BEIE] Y 3 45 2 H i R
YN T3>CK>T1>T2, 5 CK M EL, T3 40T H i 244
T 3.2%, T1 F1 T2 ALEEH 1 3R 5T R#AEK 4.3% F1T 4.7%

K5 20182020 EARFMIBERHERESR

Table 5 Difference of maize emergence rates under different treatments from 2018 to 2020 %
2018 2019 2020
= R 5 RE i 5 RA i 5 RE
Treatment Emergence Coefficient of Emergence Coefficient of Emergence Coefficient of
rate variation rate variation rate variation
CK 92.042.75a 2.99 80.1+5.03b 6.28 92.2+2.84ab 3.08
T1 88.2+6.53a 7.41 78.8+£10.92b 13.86 86.4+7.06ab 8.18
T2 85.6+12.22a 14.28 80.8+5.55b 6.86 86.1+3.77b 4.38
T3 87.0+3.81a 4.38 92.3+2.98a 3.23 93.4+2.72a 2.92
Ar SR A5y Year (Y) *
Source of variation A Treatment (T) %
YT ns

R ZN AR /NG T 2R AN R AL FEA] 75 P<0.05 7K - 25 5 .3, *RRAEP<0.05/KF 273 B3, nsFREF AL FH . Values followed by different
lowercase letters in the same column are significantly different among different treatments at P<0.05 level. * indicates significance at P<0.05 probability level,
ns indicates no significance.
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25 RIPEFEMERBBRSEFTENZMN

3ARIRIG B R W], CK E A MR B EYE T
FI A DR BV E AL B, 3 4Tk o 8 5% BE R/ 4 3%
MH CK>T3>T2>T1 (K 2), 5 CK AL, 2018—2020
AET1. T2 F1 T3 A3 bk = 455 B A IREAIK 35.7%
30.3% 1 24.6%, 17.1%. 13.3% F1 1.0%, 37.1%.
28.0% Fl1 11.4%, T1 FI T2 &b 358 1 kk 25 4% 55 5 g 2
FEAIR (P<0.05), T T3 &b BRAE 2019 4E F1 2020 4F F# AR
R BE B /N, R I 2 2019 AR T W AR i SR R A
CK #H[A]
2.6 AERPEREARNERBEKRTURREN

A

5 CK AH I, 2018—2020 4E AR A B, I T
T3 7F 2019 4F {20 A1 2020 4F 12 i 3 B0k T 9 5
TS et fin =z A1, Hofh kb 2 35 52 A 3, 6 3D
AR MR Fe ok, T, T2 Fil T3 238 6 31 Bk 4 i
FRZ 3 IEAR 45.6% . 32.5% H118.4%, 52.1%. 67.6%
H1 46.9%, 47.6% . 36.9% Fl 14.6% (£ 6)., BEEELH
ERRAE LR PE VR AL B S CK = [ f) 22 5 328 ¥ 4
JIN, AE G, AV 2018 4F T1 AbFE 5 CK, 2019 4F T1

W
1

é‘ EBCK Tl =T2 mT3

St

(=]

=

E a a a

5 9T a bhR b

= e

% I c I

= 6 dc_ &=

i T T

s

o3

i

= 0 1 1 J
2018 2019 2020

4E4) Year

B2 2018—2020 FARIAMEEXREHMKEEFTEER

Fig. 2 Difference in uniformity of maize plant height under
different treatments from 2018 to 2020

7 —4F Gy R 7N 585 3 0 AR IR A B4 P<5% 7K -2 50 6 2%
Different lowercase letters in the same year mean significant differences

among different treatments at P<0.05 probability level.

T2 AL BE I35 5 CK 22 53k 2 3% K7, Hiftb 4 25
CK 22 5 MR ik 3K . BRI, 5 CK ML,
T1 A1 T2 &b B bk 4y o AR R R AR B2 50, T3 4k
HREARIR 5

FT6 20182020 EAEVEEKRTYRREER

g-plant™

Table 6 Difference in dry matter accumulation of maize under different treatments from 2018 to 2020

H B Growth stage

2239 Silking

FLJIY) Milking

ALY Maturity

Ay s

Year Treatment 61149 Sixth leaf collar 12048 Twelfth leaf collar

2018 cK 10.44+1.09 79.12+3.89a
Tl 5.68+1.08¢c 47.64+4.75¢
T2 7.05+0.89¢ 51.56+5.96bc
T3 8.52+1.11b 55.66+4.50b

2019 CK 16.6143.00a 103.27+6.73a
Tl 7.96+0.75b 61.44+12.48b
T2 5.38+0.70¢c 66.45£9.32b
T3 8.82+1.21b 97.72+12.34a

2020 CK 6.16+1.21a 71.39+11.42a
Tl 3.23+0.63b 42.96+8.52b
T2 3.89:£0.60b 51.03+5.50b
T3 5.26£1.07a 75.50+7.76a

180.14+13.34a
156.28+12.84b
166.86+15.57ab
175.14+12.76ab
205.68+17.11a
159.96+13.11¢
163.72+20.55¢
177.00+15.35bc
207.31+24.81a
160.48+31.30b
180.63+29.25ab
203.61+9.98a

278.84+17.34a
244.84+26.80b
264.36+24.42ab
277.30+14.71a
306.08+13.11a
262.31+12.84c
273.64+19.28bc
286.24+15.19ab
319.75+31.44a
272.17+28.80b
289.00+32.98ab
313.03£23.72ab

385.32+15.94a
343.38+19.24b
363.50+20.58ab
376.64+15.38a
404.84+18.96a
353.35+33.53b
364.34+28.69b
405.19+20.80a
412.52+32.50a
389.89+35.56a
382.13+30.02a
390.65+24.42a

[R) 3 [] — AR A AN )/ N B R AN [l A BRI FE P<0.057K F-25 57 . 3% . Values followed by different lowercase letters in the same column of the same

year are significantly different at P<0.05 level.

27 RIPEHMEZMERFENEERZMEZEER

WE 3a iR, @ik X HIEAERE, ARS8
FOKRAGRE, Tk am2s . MR Rk
FEEE . R TR, LR R K i R A A
F (RS, RO | R FE bR AL, ST T BRE
(I b B ) Xof K 7= B 52 W) 1) 45 44 5 R AR AR (SEM),
AR AR P A R T 42 57 (y(/df=1.124, P=0.281,
RMSEA=0.078, GF1=0.999), %% %4 1] LA fiff B 1 4 1 B

VEXS K= 5 B AR 90%., BEAIZE BT, +
sk (SWO) . HHEEEE (ST), HiTRf]2% (PPD).,
HHPR (ER). B4 (EN), BRI (KN) FTERLE (100-
W) X K7 i (Yield) HA i 35 09 B 4% 50 M) 4552
M (P<0.05), Forh gl . FoRisR . - i B RN R
[B] 22 X 7= i B AT W IR 2 ) B RS I (P<<0.01), I HL
BEEL . R A R A0 R R ARG (b
HEAL AR 2 B0Ch 0.4797 . 0.5377H1 0.4337), Hi i}
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#
N
B

0.342°

100-W
KN
EN
ER

PPD
ST
SwcC

Tillage

B3 RIPFEBENEREZMAERTHTZIEE (a) RIRAELZBE (b)
Fig. 3 Structural equation model (a) and standardized total effect (b) of conservation tillage on maize yield
Pl a r S 2 S TR R L 3k 43 S /R T AR SR 57 AR G, 48 5 B R B M S ZO0m B, SRARSB M BL T MR L I R R AL, R RoR AZE AR
Lol *3F7R P<0.05; #*3 7R P<0.01; ***3 /K P<0.001, Tillage: HFE; SWC: 0~20 cm -3 & 7K it ST: 0~20 cm -+ 383 & ; PPD: i ¥ I 8] 2 ER:
TR EN: B KN: AFFURI S 100-W: EORLTE; Yield: #7477 it . Solid and dotted arrows in the figure a indicate positive and negative relationshipss, re-

spectively. Line width indicates the proportion of factorial contribution. Numbers adjacent to lines are the standardized path coefficients. R* indicates the

strength of explanation by independent variables. *: P<0.05; **: P<0.01; ***: P<0.001. Tillage: tillage treatments; SWC: soil water content in 0—20 cm depth;

ST: soil temperature in 0—20 cm depth; PPD: phenological period difference; ER: emergence rate; EN: ear number per hectare; KN: kernal number per ear; 100-

W: 100 kernels weight; Yield: grain yield.

] 22 55 77 e 5L A O (b vfE L % 42 R B —0.3437);
] 422 R R R HEAE (Tillage) 38 1 i 2 5% i -+ 392 96 8 1
38 K TR R P i (P<0.05), BFAELTT LU i
B A R 2 . R R, BB
R E, PR R R (P<0.001), 45 K905 bR k)5
S AENE B R 3 B s, BV - 9 K B A
[F1) 22 %t 7= e 5 ) At G, T R SRR R L R
FREAC . R ESORN R F 6T 7= 8 1 5 ) 2 AR . R
T, R R E ER B E T KR, (R AT
TR R, SR R (A, R AOR Ok, JF
MR o
3 itig
3.0 FRIPHEHEX TR R RN

- 4975 T i Y B AR A B R AR
—, ) LR A . K EMRAR S . AN ]
BB 7 S B B2 2, 20 i 5 i - S 4
H, REFCEEEINN, bE SHNPHE R &,
WA FEH N RS LA TS, BHEH NN
+ IR EEA AEIRE, abhE IR E AR,
FEARWIFE H, 5 CK A, JL-F A 3 s 1E b
Xof A MR T AP A R, A 4 SR R R e B
Je EHEARFE AR R X — W, X AT AR S B E AR R

A IR A G . A ML & e R
(RO FE AR, & HE P AR B IR T R W EZOR R,
FE ] o 2 0, b e A R T EER R A
PUBTRR B, $& HIE SR & i . ARFSEES R 5T A
WFFRLE R —B PR HERHELL BE (T, T2 F1 T3) K42
= TRRE B YL S, T AP e
Ko PRI HEBRVESE = A LT 9 e A A
Dy Tl — e K b s B TR g s,
T REAR T 34 LR B Ak 23, DA T 388 o - 498 ik [
Fr, B H A LR & B Rk AR ST
o, G S 4R R R A MU T ik
P 2, FEAHF ST 2018 4F L HEA HLF & & 5 2019
AEF 2020 AR A — Atk I, 202018 4F AT AL
J S B AT T 2019 AR 20204F, JCEE FLAH
[Fi) A AN [R) A 3 25 5, 52 R 52 W AH [R] 45 403 R[] 4k
b il 51 B 28

K A3 PN A R R S K R
R, AN FEBHE 7 00 2o AR 1 e 45 4 A3 R, o
KA RR AR AL 2E AT A,
BEVERE it A R FARK L ARE, R BRAE TRIX
SRR T o W U, R DR R R P 5 AR T K
OYFER, BFE T R ARFL IR L, 2 HE T K4 1
Fr 5t e T MK R MREAB RS
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PEBAE X0 b SR B 5 e 5 T, KR 432 N R AR AP
PEREAE 2 FEAS - R B0 A F 4024 WA
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PR PEREVE AL BRSSP 5 T 3 A0 2= T HEE R EK
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396K 43 R B B4 I o
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FEPRIP MR VE 25 1 T 4 e R R i i 2 ™
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90 BB SR AR AR A Hh I i R B 25
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WIZai A K EE A I, MR K H5ES,; 6 iz
Jei B Rk R T RS B T AL G 2B AR, B R
B AR AL SR B L, 7 i 22% DL
A e T MR B BRI R, G A FE A 5
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