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Effects of surface mulching on soil water and temperature
efficiency and maize yield in semi-arid area

ZHANG Lihua, XU Chen, YAN Weiping, SUN Ning, TAN Guobo, YU Jiang,
ZHAO Hongxiang, LI Fei, MENG Xiangmeng, BIAN Shaofeng

([Institute of Agricultural Resources and Environment, Jilin Academy of Agricultural Sciences, Changchun, Jilin 130033, China)

Abstract: To explore water efficient cultivation technology and improve maize yield in semi-arid area of Jilin
Province, a four-year experiment was carried out with different mulching materials. Four treatments included no
mulching (CK ), common plastic film mulching ( CM ), degradable plastic film mulching ( DM ) and straw
mulching (SM). The effects of different mulching treatments on soil moisture, soil temperature, maize growth and
development, yield and water use efficiency were studied. The results showed that the temporal and spatial variation
of soil water storage during maize growth period was related to the temporal and spatial distribution of rainfall in that
year. The soil water storage in 20~60 cm vertical space was significantly higher than that in 0~20 em, and the soil
water storage of different treatments was SM>CM>DM>CK. The soil temperature of 0~20 cm in the cultivated layer
increased first and then decreased with the growth period of maize, and gradually decreased with the increase of soil

depth. The decreasing range was CM>SM>DM>CK. Compared with CK, CM and DM increased the ground temper-
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ature by 2.12°C, 1.71°C and 2.07°C, 1.52°C respectively in May and June, while SM decreased by 1.72°C,
1.01°C. Compared with the temperature in May and June, the daily ground temperature of plastic film mulching in-
creased by 2.2~3.2°C , and that of straw mulching decreased by 0.3~0.6°C. The decline range of ground tempera-
ture of mulching in August and September was lower than that of air temperature. The average yield of CM and DM
increased by 8.59% and 14.10%, that of SM decreased by 8.96%, the water use efficiency of CM and DM in-
creased by 10.3% and 15.6%, and the straw mulching decreased by 8.4%. Maize yield was significantly positively
correlated with soil temperature in soil layer 5 em, 10 em, 15 em and 20 em during May, June, August and Sep-
tember, and negatively correlated with soil water storage in soil layer 0 ~20 ¢m and R1. Degradable plastic film
mulching has multiple functions such as moisture conservation, temperature rise, yield increase, water efficiency

and environmental protection. It can be popularized in the cultivation of water efficient maize yield in semi-arid area.

Keywords: maize; surface mulching; soil moisture; soil temperature; yield; semi-arid area
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Table 1 Basic fertility of experimental field
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2018 Waﬁjiﬁ{age 0~40 1.04 0.44 23.65 64.22 22.86 132.32 13.62 7.78
2019— Pk 1
2020 Taonan station 0~60 0.54 0.38 20.24 41.86 6.03 78.67 9.49 8.55
test field 1
Pk 2
2021 Taonan station 0~20 0.75 0.47 21.40 70.24 7.90 109.00 12.90 7.86
test field 2
50T 2018 13 50T 2019 17°
£ 30, g 30,
E 3 £ 5
£ 25 8 2 25 2
g ERNS E
g 203 & 5
S g & g
8 152 2 £
oy =R =
< <
i 10 = iz =
= fat = e
¥ P J
0
35
1201 2021 135
: Yo § 0
g 255 ¢ E
- g 2 =
: 02 2 :
~ 2 & =
] 10 < o <
2 E = e
o r o r
5 ¥
0

—&— [X [y Precipitation

B1 2018—2021 EEREETHEFERSKETHL

Precipitation and temperature changes during maize growth from 2018 to 2021
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B2 AEEBESLEXEXREETHE 0~60 cm LR LEWKERIF

Fig.2 Effects of different mulching treatments on 0~60 cm soil depth water storage at different maize growth stages
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Table 2  Percentage of water supply in different growth stages

of maize in the total water volume in the whole growth period

Bk F 43k Percentage/ %

Year  Total water supply

V3~ V6~ Rl~ R3~

Sowin,

( Precipitation +irrigation) V3g V6 Rl R3 R6
2018 420.1 13.0 13.4 299 219 21.8
2019 434.8 17.4 17.3 119 18.6 34.8
2020 664.1 8.0 159 164 245 353
2021 571.5 14.5 11.6 30.7 11.1 32.2

{E:2018 4F V6~ R1 Al R1~R3 By B4l #h LML 35 mm, 2019
4E V6~ R1 BrBEANFEHEME 50 mm, 2020 4EF1 2021 4 V3~ V6 K V6~
R1 BBt 43 54N SERERE 25 mm , DL_L B Be oK o Bk i 5 i
I, HAR I Be ik e B Bk A

Note: 35 mm of supplementary irrigation was carried out in V6~R1
and R1~R3 stage respectively in 2018, and 50 mm in V6~ R1 stage of
2019. 25 mm of supplementary irrigation was carried out respectively in
V3~V6 and V6~R1 stage for 2020 and 2021. The water supply in these
stages was the sum of rainfall and irrigation water, and the water supply

in other periods was rainfall.

[l
<

[ 2019

=N
<
T

7K B Water storage/mm
o IS
f=] (=)
: .

1

80T 2021

60
Aa Aa Aa

40

20 -

I /K & Water storage/mm

DM
Ab ¥ Treatment
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B R NG FERE S 2R TR —Ab FIUR [R] 4 J2 (8] 25 54 35 (P<0.01) 122 5 8.3 ( P<0.05) ,

Note : The capital and lowercase letters indicate that the differences among different soil layers in the same treatment are extreme-

ly significant ( P<0.01) and significant differences ( P<0.05) , respectively.
3 BHREARELETEFKENEL

Fig.3 Changes of soil water storage in different soil layers under different mulching treatments
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Note : The lowercase letters indicate significant differences between different treatments of the same soil layer ( P<0.05).

The same as Fig. 7.
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Fig.4 Changes of soil water storage in the same soil layer under different mulching treatments
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Fig.5 Changes of soil daily temperature under different treatments during maize growth period
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Fig.6  Changes of soil daily temperature under different treatments from May to September
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V3 3 R v R TR 5 o R T 44 4
T 20.0% F1 100. 0% , 7% FF 7 35 FE AR T 20. 0% #il

33.0%; V6 1] CM DM 254 T 11.6% F1 59.6% .
5.8%Fl 46.2% ,SM FEAR T 21.7% i1 38.5%; R1 1]
CM DM 5535 T 6.6% A1 4.0% . 7.3% Fl 4.5% ,
SM [41.8%F15.7% .,

H % 5 AT, Hh IR SN T FORAS AR B R B
T R R R R A T R R 7
%, 5 CK MLk, V3 . V6. R1 Wi stk T4 fl R,
CM F1 DM 435380 27.8% 64.1% 16.2% F127.8% |
70.8% .16.0% , K5 F178 5 Ik /D> 27.8% .28.8% ,15.4% ,
R6 11 CM 1 DM 43513400 11.5 % F1 13.6 %, SM Ui
6.4 %, HASRIAL A A F I B A2 AL T LR
o MR 55 6 EOKRTIAE KR R B R FEHE R,
MFSFFE St T FRPEIIERER .

®3 ARFERELEBHTEREXSERINGR, C

Table 3  Response of daily average soil temperature to air temperature under different mulching treatments

A %(gl 0~20 cm iJ%‘#:i%&LﬁfE ' i%?ﬁrgé’%&%iﬁ
Month Air 0~20 cm depth soil temperature Difference between soil and air temperature
temperature M DM SM CK cM DM SM CK

5 16.89 20.08 20.07 16.29 18.01 3.19 3.18 -0.60 1.12
6 21.88 24.27 24.08 21.56 22.55 2.39 2.20 -0.32 0.67
7 25.46 24.95 24.41 24.11 24.48 -0.52 -1.05 -1.36 -0.98
8 21.60 21.62 21.36 20.74 21.12 0.02 -0.24 -0.86 -0.48
9 16.93 17.50 17.06 16.18 16.39 0.57 0.13 -0.75 -0.54
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Fig.7 Effect of different mulching treatments on soil temperature of topsoil
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Table 4 Changes of plant height and leaf area index of maize under different mulching treatments

o=l Qb BEE Plant height/m A P8 E0 Leaf area index( LAI)
Growth stage Treatment 2019 2020 2021 2019 2020 2021
CM 0.19+£0.01abA  0.22+0.003aA  0.31+£0.003aA  0.03+0.008aA  0.07+0.004aA  0.09+0.004aA
va DM 0.20£0.003aA  0.22+0.01aA  0.31+£0.008aA  0.03+0.002aA  0.07+0.003aA  0.09+0.003aA
SM 0.18+0.003bAB  0.12+0.005¢C ~ 0.18+0.008cC 0.02+0.007aA  0.02+0.003¢C  0.02+0.001cC
CK 0.17+0.004cB  0.17+0.004bB  0.26+0.011bB 0.02+0.006aA  0.04+0.002bB  0.04+0.001bB
CM 0.64+0.02aA  0.94x0.01aA  0.72+0.02abA 0.63+0.01aA 1.10£0.05aA  0.77+0.03aA
V6 DM 0.60+0.01bA  0.86+0.01bA  0.72+0.02aA 0.61+0.01bA 1.06+£0.03aA  0.62+0.02bB
SM 0.59+0.02bA  0.59+0.02dC 0.43+0.01cB 0.46+0.01dC 0.36+0.01cC  0.14+0.002dD
CK 0.62+0.003abA  0.76+£0.02cB  0.68+0.02bA 0.49+0.02¢B 0.65+0.02bB 0.41+0.01¢C
CM 3.09£0.03aA  3.17£0.06bA  2.93+0.04aA 4.04+0.13aA  4.91£0.17aA  4.24+0.07aA
DM 2.94+0.05bAB  3.38+0.03aA  2.92+0.07aA 3.91+£0.15abA  5.06+0.15aA  4.30+0.14aA
k1 SM 2.89+0.09bB  2.69+0.05dC 2.88+0.03aA 3.73+£0.13bA  4.43+0.18bB  3.82+0.05bB
CK 2.91+0.05bB 2.80+0.06cB 2.90+0.04aA 3.86+0.14abA  4.90+£0.13aA  3.94+0.06bB

0 RS BER G AR NG SR B R TE P<0.01 . P<0.05 K F AL B BrBcab 3 22 5 2 2 FIEl,

Note: The datas with different capital and lowercase letters in the same column show significant differences among treatments at the same growth stage

at the level of P<0.01 and P<0.05, respectively. The same below.

x5 AREBEZLAENEXRTHRRENZIN g
Table 5 Effects of different mulching treatments on
dry matter accumulation of maize

AH BB

R6 FRBZRLLEXERTEREMMERHRN
Table 6 Effects of different mulching treatments on

maize yield and its components

Growth S 2019 2020 2021
stage Treatment
CM 0.8+0.03aA 0.4+0.01aA 0.2+0.00aA
va DM 0.8+0.03aA 0.4£0.01aA 0.2+0.01aA
SM 0.6+0.01¢cC 0.1£0.00cC 0.1£0.00cC
CK 0.7+0.02bB 0.3+0.01bB 0.1+0.00bB
CM 61.0+1.8bB 49.8+1.42aA 27.5£0.8aA
V6 DM 67.5+2.0aA 48.5+2.00aA 28.0£0.6aA
SM 38.7+1.5¢C 13.4+0.20¢C 8.0+0.3¢C
CK 40.1x0.8¢C 27.0+0.61bB 17.1+0.7bB
CM 154.2+£5.6aA  207.4£2.53aA  173.6+2.7aA
DM 156.4£6.3aA  203.6+7.15aA  174.2+5.0aA
Rl SM 132.1+3.6bB  132.0+3.96¢cC  125.4+5.1bB
CK 149.6+£5.5aA  181.1+5.48bB  129.9+4.8bB
CM 416.5+1.7aA  495.6+13.20aA 318.6+6.0bAB
R6 DM 401.2+3.2bAB  509.7+£3.94aA  342.1+3.5aA
SM 377.5+6.8¢cC  370.8+8.88¢cC  285.0+7.7¢C
CK 385.0+9.1¢BC  407.5+9.44bB  311.0+10.3bB

24 WMRBEMNEXRFTEREHREZHEI
W2 6 Fion, 5 CK AH L, Hi IR 78 5 b 38 m] i 3%

i K o, EL I firp 5 4 7 R R OR T e

i

5, TS AT B 5 LRI, 2018—2021 4F, 5%

AHEE, CM A DM Ab B T K 38 7= 8 BE 73 3 R 5.3% ~
11.9%H1 5.0% ~21.8% ; SM AL BRI ™ 3.9% ~13.5% .,
4 a FHIr=H, CM fl DM 23 31558 CK 347 8.59% Fil
14.13% , SM 81" 8.96% , i JIE 78 75 Ak B4y 591 3 i
TR BORN 73k RS (2018 F1 2020 4F ) Kz 3 i vk
(2019 F12021 4F) Scoisf = SM AR TAF
W, R B R AR, S B R R, AR
BWHER A T WA SRR B D 7 R e K
AR KR E BRI F 80 R 1R

- R By
R
Yield 100-grain .
Year Treatment , (kg . hm'z) numb-er wei gh Ve ncrease
per spike rate/ %
CM  12363.7+£356.3bB 561+20.0abA 33.8+1.3bAB 11.88
2018 DM 13455.4+30.3aA 570+14.1aA  36.4x1.4aA 21.75
SM  9939.3+447.3dD 488+18.6cB  31.3+0.7¢cB  —10.07
CK  11052.0+286.2¢C 537+11.5bA  31.7+0.2cB
CM  13564.7+429.7aA 581+18.3aA 359x1.1aA  8.07
2019 DM  13184.5+135.9aAB 567+8.3aA  35.8+1.2aA 5.04
SM  12062.2+312.3bBC 559+11.3aA  33.1+1.2bB  -3.92
CK 12553.2+189.2bC 570+11.0aA  33.9+0.5hbAB
CM  12746.9+343.7bB 597+19.3bAB 33.4+0.6abAB 8.68
2000 DM 14139.2+391.4aA 626+7.7aA  34.7+0.5aA  20.55
SM  10596.0+499.2dC  591+£6.7bB  27.6+0.6cC  —9.66
CK  11728.7+391.1cB  559+6.3¢cC  32.3+1.1bB
CM 9991.3+75.3aAB  430+13.5bB  35.8+1.4aA 534
2021 DM 10373.8+271.1aA 444+3.8bB  36.0+0.8aA  9.38
SM  8207.4+109.7¢cC  494+11.6aA  25.6+0.9cB —13.48
CK 9484.7+349.9bB  435+5.1bB  33.6+0.4bA
CM  12166.6+218.5bB 542+8.3abAB 34.7+0.6bA  8.59
PHE DM 12788.2+75.5aA  552+3.3aA  35.7£0.7aA  14.13
Mean value  SM 10201.2+85.1dD 533+10.7bcAB 29.4+02dC  -8.96
CK 11204.7£54.4cC  525+63cB  32.9+0.1cB
Ye?rz{?\Y) # ok # ok Y
v/ >
Ve 050
analysis Treatment ® ok ® ok # ok
(T)
YXT # ® * %

T F P A RLE R BEE RPRL B K R 149% B I EE, ] —
FIBARIE AR R /NG S BESSIFRTE P<0.01,P<0.05 7K-F- F [ 47
P AC BRI 225 2 R, = = FIRTE P<0.01 K- LEFBH,

Note: 100-grain weight and yield are the measured values of 14%
moisture content.The data with different capital and lowercase letters in
the same column show significant difference among treatments in the same
year at the level of P<0.01 and P<0.05, respectively. The same below.

# # means significant difference at the level of P<0.01.
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T ERERARK A PORE R T £ RAEFR
WA AR R T, I T F KRR B
WilkFE,

T3 22T A5 R W AR AF A0 FAS W) 2 5 Ak 1
DO S/ e s -9 TRy @ I NE I A S ala ot & - AT
ARy 5 A BHE AR K R IORT R R 1Y 5
M)t 32K B A (. 2 K
2.5 HRBEXNKSFANENZN

H 7 AT, 5 CK AFRAR HE , b 7 55 0 35 4R
T R KRR, 2018—2021 4F, CM
AR BRI F R R AR = T 5.8% ~ 11.9% , DM 25
T 6.7%~22.7%,H DM 43 WUE B3 % T CM 4
P SM AL B K 23 F) FHBCR B CK FEAIK 3.8% ~
12.6% ., FEFEH/D) 2018 4EH1 2019 4F WUE 3%
TR B L0 2020 4EF1 2021 4F
26 TEWPKE TEBEE . EXFEFMASTA

ME 2 BRI XS

AL BE A K & BRI EOK
UK FIH R 4 a FEE AT A 53 B 15
(% 8), LK LRI N 20~40 cm +JZH140~60
em 1J2 W F IEAX (P<0.01) , H 20~60 cm 12+
KB K Ve 3R K G AH S Rk B i
JKF(P<0.05);0~20 ecm RI W +3E K EH S
5—9 H (7 HERA) T38RI B3 ARG (P<0.05)
7 A+ 3R 582 20 em 5 H 9 A H3EIRE
2 EAE(P<0.05) #b, HAax H 4y E) B2 T 4

SR ] 4 HE R B I A G 25 iR E] P<0.01 K
s EoK R KR HECE S 0~20 em 12 R
oK & W A DE (P<0.01) , 542 TR
FEFN5.6.8.9 H e B W3 EAH ¢ (P<0.01)
Ui B 3R R ORI R E R T,
TR W T K78 K w7 R K&,
PREE T KX K o3 9 75 oK, G HOZ A5 A1 15 PR /K RL
AR, R RS AR 56 R K & 3 o T HAb AL
B {E A0 B AR K B [ B R ARG T - R IR B, SESR
T ERAT IR, AT B0 ; R 55 R K
Fhd AR T ERAER KT, JE R R, 7= i
i K= B 5 7K 43 R 8% 22 ) S A B 2 A A G
(P<0.01) .

3 9 i

3.1 HRBEEXLEFKEREHESTUHFE

NG R X WD 2Rk E K, K30
5 P R AR A PR AR B T RS R R B
FORARPR + 48 5 K R R PR BOK B BB A
Fifi, ERRAREZE DML 0~60 cm 1 )7 75 H
P R RAR B K A R S R, &
KA WY I K 8 AR b 2 AN R OK
Yy H BHEIK A BRI BE LA R H () 7 55 MR A B8
FrRERF R ARBEIER A 3 FOR R A R
H7E SR I R B, 2018—2021 4E 484 & W BL i) 3%
Te KB, 7E B R FE P 28 Y0 0 i 1 o, 41 )
/D FFAE B A T8 B e/ IMEL D8 BT A

F7 AEEZALEN ERKDFAREHF M

Table 7  Effects of different mulching treatments on water use efficiency of maize

Gy b R F i it A i R I RIRE
Year Treatment Soil water storage Precipitation Irrigation ET/mm WUE
difference/mm /mm quantity/mm /(kg - hm™ - mm™")

CM 2 350.1 70 422 29.4+1.7bB

DM -2 350.1 70 418 32.2+0.3aA
2018 SM -1 350.1 70 419 23.7+0.4dC

CK 1 350.1 70 421 26.2+0.6cC

CM 52 384.8 50 486 27.9+1.0aA
2019 DM 60 384.8 50 495 26.6+0.1aAB

SM 67 384.8 50 502 24.0+0.9bC

CK 68 384.8 50 503 25.0+0.5bBC

CM -14 613.9 50 650 19.6+0.5bB

DM -17 613.9 50 647 21.9+0.6aA
2020 SM -11 613.9 50 653 16.2+0.6dD

CK -6 613.9 50 657 17.8+0.5¢C

CM -8 521.5 50 563 17.7+0.3abAB
201 DM -11 521.5 50 561 18.5+0.8aA

SM -12 521.5 50 559 14.7+0.1cC

CK -5 521.5 50 566 16.8+0.7bB

T K22 = F T Lk - R R KR,

Note: Soil water storage difference = soil water storage before sowing — soil water storage after harvest.
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MRzE =D Z R IR K B E T b Bl FE PR
AR EE, K S, B B 1% RN RN &b 70 7 I
SRR A A PR T T B R S I AE R oK gy, E A
VBRI, e B, RS R 55 A B 0 ~ 200
em )2 F I 5 KR 5 T IRAL BRI R AT
FE A Y RV K G H e A 55 A P B
TFIEHEN R, H 5 SM>CM>DM>CK Ay 78 1k s
iz g5 R — 8, FEFE A EEC T K
GYFER AT RN T 3845 A R BE TR IT 3G oK 73 F
B N 38 Hb B 55 B AR AT AURH Ik T b R K A 2
KA T H KB A, 0T ER R -
SR 3 043 TE 5 5% figp 1 S P T 1 B 109 950 0 e e, ik
DTEEER, FEGR R IE KRN, £
IKEEBEZ AT T EAR 57K 43 1) 25 (] 2% S5 FHAF B
224, RZ LIRSS HYEETWXRE
1] IR B8 = K AR 0 S8 s I o G i = G [ A B
P A 8B K 3R A B A B A 2 R A 1S g
1, H 0~40 em +)2 55 ACRAMBIR B HROR 60 ~
100 em + 2 HIES KRB RE . AR EEREN,
50~20 em + )2 BBV OKEA H, BT A 55 A0 B 20
~40 em T2 40~60 ecm T2 TV K& D E
B, AT 0L, 20 em + )2 LR R K RN, A
JERARIAb R[], b R A8 55 80 AN 5 IRV K G
IR, EURY RS A7 25 >0 30 b R 7 25 > P At b
JEEE 5
3.2 WRBEWNTERENTTUAHMG

R s AR T R K & [ A R
THHR LR, TS B, BRI
W AR 4K 5~25 em 2 W E IR A=
i P RS SR M R 55 23 0l LU AN 7 35 AL B (CK)
1.4CHI 2.6°C, F5#F 4 35 [k CK ik 3.0°C, & £ %
ST R MR T P R R W B S
~25 em )2 R HEVIR L | B A b 5 3 36 b ARy
S EE T AR 25 1.81°C F1 2.80°C . KAIE S 1IN,
5H BV EAL BIAR L B FF A 2 A0 38 - R R 2 AN
TR B2 P4 AN [ A B AN, 0 A 2R B RTI (i 00)
R 25 5 e ol B 3 BB AR B I I A e B S
Ab BT - HE I B ) R AICAE & W 55 . AR5 v
4 a HHRESE A S, SX AL, S A
(3EFPI) S ~20 em L2 H L HEEEE, CM 1 DM
Ay HIBAINT 2.12°C H12.07°C ,SM IR T 1.72°C ;6
A CE-31711) CM FT DM 2350880 7 1.71°C A
1.52°C ,SM R#fIK T 1.01°C, +J)25.10,15.20 cm +
HERBE,5 A3 CM Lk CK & )20 0T 1 2.4 2.2,
2.1,1.8°C,DM 3 jll 43 1 2.2,2.2,2.1,1.8°C, SM

SR T 1.6.1.7 1.7 1.9C ; 2/ F 1 A 1 1 4%
TREE CM 4333 hn T 1.4 1.2 1.1 .1.0C ; DM 43 31|
HT 0.9.0.9.0.9.0.8°C ;SM 1§/ T 0.6.0.8.0.7,
0.9C , 5 bW &5 I — 5, SREmMmE R R
B, e R AR 2 AR K B BT IR 20 ~24°C 3 %
FEAE 6 2377 A AN AR B RO MR TR AR ) AR 5 v
AN 6 Ak P A 1 3R 3 2 ) i R ) s 30 O 4%
FFEFW(5.6 H),56 A 5~20 em + )21 4%
IR, CM (22.2°C) . DM (22.08%C) 43 %l It CK
(20.28°C )55 T 9.47% F1 8.88% , SM (18.92°C ) #;
XF BRFEAIG 6.71 % , M RBE 36 2 T F K H T RITAR &R
R, MfEFE S E s T ERH AR R LR,
33 MRBEWNEXKEKEBERTURBREN
B

FAF 5T FE B 3 3 b JERN T A A B2 T 4 o
SEK YRR FE | 02 B v B OR A5 I I pk v L v AR
T -5 e 20 A A R g R A 9 el e B 2 e
5835 (P<0.05) 48 = B K 1 i 10 22 s 0T iy b |
T, 5% A S R A B BH 65 45 R R, A
PR 26 A0 P K8 5 AR KOR 78 43, T 2 e A= B
Ko e AT o T w5 RO SRR
KB B IE 52 ) 2, b R 55 DRUK R B A A F
T KR = AR R B PO RN, 5B AL
FEAH L ,2019—2021 4F A% = - 4 8 | nf 1w B4R 2507
P{E, V3 1A 2 F BB 55 394 T 20.0% .100.0%,
V6 HE 3 b RS RN A o RS 53 84 0 T 11.6% .59.6%
H15.8% 46.2% , 15 FF 7 15 N 32 B IR 2 ,
Bl A KR IRGE, V3 V6 WIkk e i i AR5 5y
AR T 20.0%F1 33.0% 21.7%F135.8% . S %
AEBEAHEL, V3 V6 R1 . R6 314 B A 2R, 3130 M i
IR it i AR YR I T 27.8% .64.1% .16.2% 11.5%
127.8% 70.8% 16.0% . 13.6% ; §5 T 7 76 43 | A%
T 27.8% .28.8% . 15.4% .6.4% . MAEW K11 8
JE 2R T R b A R FE 7 25 HLA G
K A3 %A R LR A A (AT fig 2 R
VeI =" 258
3.4 HREBEZIXERFEMKS T ALENZ T

AT FIA N [ 7 55 Ak 45 A 84 e A e i A
S HIN T K 3 5 b RS AT 25 4
7 17.0%F1 6.9% , 7K 53 R FHACR B & 15.87% Fil
5.299%")  FEFF AT 25 A0 38 2018 4E 1 2019 4F F K7
T R 3 3G 0 7.429% F1 8.50% , 7K 43 B AR
Iy R 5.77%H1 3.92 %' WABIEINK, 5
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