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Effects of Straw Mulching on Soil Water-salt Transportation and
Water Use Efficiency of Maize under Furrow Irrigation

FAN Leilei' SHI Haibin' LI Ruiping' MIAO Qingfeng' WANG Sinan' PEI Wenwu’
(1. College of Water Conservation and Civil Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China
2. Inner Mongolia Hetao Irrigation District General Administration, Bayannur 015000, China)

Abstract; In order to explore the characteristics of water and salt migration of the ridge-back plastic film
and straw mulch on the ditch section of the typical saline soil in Hetao Irrigation District, and clarify the
changes in crop yield and water use efficiency, the field experiment was carried out in 2019 with ridge-
back stalks (0.3 kg/m’, 0.6 kg/m’, 0.9 kg/m” and 1.2 kg/m’, recorded as P0.3, P0.6, P0.9 and
P1.2) and the plastic mulching (DM) and bare land ( CK) furrow irrigation test, the comparison and
analysis of different straw coverages on the changes of soil water and salt distribution, crop yield and
water use efficiency in the ditch section before and after maize growth period were made. Results showed
that before maize jointing, film mulching and straw mulching can significantly reduce the ineffective water
consumption of crops and ensure the water demand in the later growth period. During the heading
grouting period, the temperature increase effect of film mulching promoted the growth of crops, which
made treatment DM of maize intensive water consumption and the lowest soil water storage. The soil water
movement in the vertical direction at the end of growth was weaker than that in the previous period. In
general , the treatments of P1.2 and P0.9 was better than CK in water storage and moisture retention
(P <0.05). Due to the small quota of furrow irrigation, the salt leaching effect was poor, and it was
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affected by soil evaporation and groundwater replenishment, resulting in accumulation of salt in the root
layer. Both plastic and straw mulching can effectively inhibit the accumulation of salt, and the salt
content of the soil treated with P1.2 and PO.9 was increased the least than the initial soil salt, only
14.10% and 24.74% . The yield and water use efficiency of P0. 9 and DM treatment was increased the
largest, compared with CK, it was increased by 20.01% , 25.46% and 11.32%, 15.29% ,
respectively. Excessive straw mulch would cause low soil temperature during sowing period, reduce maize
emergence,, make maize yield and water use efficiency of P1. 2 treatment slightly reduced compared with
DM treatment, but the difference was not significant (P > 0.05). The principal component analysis
method was used to comprehensively evaluate the effects of soil moisture retention and salt suppression,
maize emergence, yield, and water use efficiency under furrow irrigation straw cover, and it was
recommended to use 0.9 ~ 1. 2 kg/m” of ridge-back straw coverage instead of conventional plastic film to
reduce the environmental impact of plastic film residues. The research result can provide some reference
for agricultural cultivation techniques in irrigation areas.

Key words: maize; straw cover; furrow irrigation; soil water-salt; water use efficiency; principal

2021 4F

component analysis

0 35l

HEA 21 HE2ZE ISk, It Gt e IR I FE R A D )
FEAR B 25 B Ak ST R RIOR 2k ARk A=
PR A E B AR TS KRB K
R, A K SR AT P G H 2528, an
AT G2 i X K OF 2 m R AR i 3k Rl
A BRTEE RSz — 0 B XA R K ER
B2 R R RO FE” B HE K 7 =X, FE IR 9K
e SR B2 0 7%: A N N VA ) o o= = i Ay
JET VAR SR — il AL b v T T 2, S O
W VRE A6 T VE R AR B, ELA T T B L S T L 48
TERAR BRI 5% o HI K S RS BEIR
VEYIAR 22 B30 ) 13454 | REAS PR IFARE L SRS,
Bl - 6 A R R ] e AR 4G s TR
2% 0. B 1k R K A7 T R b 4 3R 4 ok 2k
LU0 AEZ WA TR T K A SR R AR
T, Wk BRI e A B AR

i B T A A — Pl B RO AR R B R e
XAFEN 2 ST A e 1) T o A% 2 1 7 A et
FRAFXT 52 A%, FLH B b BEA 5 5, W A o 5 7
B SR A LR R G i, LI R A
AP 2 A HUK H AR WAL, B e KA
FIURRCR e =" IR S — R i
THE M T T ARG T R X A S A
BREX,

WF5E & B, R 7128 S5 4E S —Fh i LG LR 3 M
YERS I , BE b 2 PR AR TTROK 4328 A&, TR R 3K A
SRS AR VR P RUK AR R AR R R
IFHL, BUAERS R F G ] 60 S AR R B 1 4%
BT AR RS A R AR B £ Rz —"Y ) A&
5T T 2019 AR AT 2205 R AF A o 0 I S

il

M AN 5t Y ) TR R KA, XoF 0 B AN () S AT
it KA T YA IS VA Wi K R A AR
Py a5k LA KoK o3 R IR B 28 A1 0, >R 2
IO HTIE M P RERS A A S T SRR R RUR |
VER 7™ B L KK o3 B 203 45 TR A7 45 4
A, B 98 DI B i AR ST RS AR B s
A ol X S K b BRI il b ot I 5k B 2l R
OIS RLREE O

1 HRESH®

1.1 HREER

TR0 A TP A DX B Y K TR I T X L i
FAOZRE AR X N HEAT, J& il KBl 2=
WA, B EZE R, A E 5, LT, THEY
S, DUZr i b XA ST B R K B 188 mm, 4F:
SR R AT A 2 032 ~3 179 mm , 3 K K G
)10 ~30 fi5, /RIEX I FE LI EPIE LA 5 F
KREN 151 g/em’ BT EIRBLHIX

bR KRS R A E RN R 3
EHEXH THKRGEATE, Z R TEB KA
AE B HE S B T K AL IAAL T K, 5278
ey (SN E Y CEAS & NN e 9 M ke
B AR RE S EEWED 4K
Byt PR AR VR A A P b T 7K BER AR AR
X F TR 5 K Eh sh A b K ds S X A0k
WA EEI LR L, B 1 RElE X 2019 4R
0 FIT A e W R T 7K 5 | 3 X R OR % A Z ik
HIREEAVEY B P9 TR 4 108 mm , -1
IR 151 m, 3 A K H T Ll # Rk
KA BT MR 5 AW ERFER ), BT ] g
T T K b T ke iR ER A2, K 22 B
PEATERZEY 5, 52 2 WE I /K B 4 TR A28 1 FH S



52 4]

T A AT ZAHE K ERITRS 5 F KRR R IR I 20 285

NV S VS8 o 1)
WK BN 3R K B R S 5

25+

Wt 5 U TR K T
A, iR R

20

—
W
T

[T & /mm
—_
<o
T

1 H_LL
0]

05-04 06-03 07-03 08-02 09-01
B

W, 52 T8 & AR IFE R SF 2, MR 7KK
fift MRS

A
030—21 04-30  06-09 07-19 08-28  10-07

3.0-

P e DR TR o K bR /KR AR A A

Fig.1 Precipitation and groundwater depth changes in experiment area

1.2 Rwigit

RIS T4 E R M AN 55 0 BE (CK) | R 7 T
(DM) LA R 2B R4 F 7 o (RS AP S5 520 512 0.3
0.6.0.9.1.2 kg/m*, i & P0.3.P0.6 . P0.9 P1.2)
6 b 3 AT, T 18 KK, KN
50 m, BEANAb PR 2 ) oy O RGIF . FRAEAEY N E oK
(B 918) , 2B M 130d ££45, B4 A 27 HE%
Fifr, SR — 22 WA TR 7 28, A7 B RIAR #4301y 40
28 em, N TRRITRE 2.5 em, T3 R it i A
(BEIR — S MR Z 4 IR 4: 11RA) 450 kg/hm*, 45 1
YRR IS TN R 2 450 kg/hm® | FLAMTE K %6 I A
WAL ,9 H 24 HWGR, EYA & WI3LHK 4 K, &
URTEK RE & 45 mm , Ho Al FH a) 550 B0 24 b A RS 0L
kAT
1.3 JEIEIRRF*
1.3.1 HHESKCR G E

B0 10 d 3 BRI B bR A AL SR T TR
M E 228 MK 0 ~ 10 ecm 10 ~ 20 ¢m 20 ~
40 cm 40 ~60 cm 60 ~80 em +IHEF K ER K K
FRIAGJE I, -3 fk oy

W= vd8/10 (1)

i=1

A W—— KR, mm

Vi %R AT g/em’

d—5% i JZ2LERE em

0 —= i )= R KR, %

K DDS —308 A U Hi S Z AL 5 45 + 2 +

B SR EC, BURE S A B[] & K 3 2 & L3 K
HE JFLEC RIES L2 BSR4
H

Q =3.471EC +0.015 (2)
A QO——HEAE S, o/ke
EC——3 1: SRR 25°C P HL TR mS/cm

1.3.2  FOK7a oK AR AR
FORWCR A A3 A A B S I 20 ORI E 7
K AR TSR R AR (105°C R 2 h,
1M JE7E 80°C 25 F T = R %2 ) . 1EHIK 43 H)
FHRCR SR RAEAE XK 73 R AR B A S 2246 b, R
FHK &P AR A B AR K & Lok 43 R RL
F AN
ET=AW+P+I+U-D-R (3)
WUE =Y,/ET (4)
K ET—EW S BRFE K &, mm
WUE—K 4y FIFH3%  kg/ (mm - hm* )
Y,—AEr=a keg/hm’
AW—EF WG HIEMAK R AR L, mm
P—A=H AR ,mm
I— B ER, mm
U—H N K A 45 8, mm , 38 3 35 76 28 3
;%;[29]
D—IREB I &, mm, 1 FI% 18 0 2 56
KB BEL/N, HE K 38 A A7 AR 11 R
WRIE R R AR E B, WD 20
At
R——Mh A% &, mm, & &b B /N X2 # FA
F, BTGRP SR, R AT 28 ANt
1.4 HIEKESSH
IRIGEHE K Excel 2003 3K 14 147 504 44 B
JH SPSS BAE X EH AT B PR R Oy 28530, R4 T i
HHERS (P <0.05)

2 HERE5HMH
2.1 TEHKERESHH

K 2 WASRIREFFE 55 F 3t /K & 2 0] 0 A0 1
R S S R IREE, D, I W KRR RS O
R r DIEH,0 ~ 80 cm + 3, 45 4b B 2535 A1 78



286 P 1 R = 4

2021 4F

70

10 20 30 40 50 800 10 20 30 40 50

V
I
-

D, Jem D, Jem D, fem

0
10
20

g
240
A

50
60

P12 § 40
50
60
70

Slem
I~
'
Sle
o~
(=]
Slem
I
S [=]

8OO 10 20 30 40 50 800 10 20 30 40 50
D, Jem D, Jem D, fem
0 0
10 10
20 A 20
E30 E30
P0.9 3 40

50 50
60 60
70 70

80, 80
0 10 20 30 40 50 0

r

20 30 40 50

0 0
10 10
20 20
30
<
50
60
70

80
0 10 20 30 40 50

S
)
'
[el]
S
[
Slem
Slem
oo
'

20 30 40 50

10 20 30 10 20 30 40 50

r

70

80 80
10 20 30 40 50 10 20 30 40 50 0 10 20 30 40 50
D, Jem D,/em D,Jem
() BT (b) #1784

10 20 30 40 50 800 10 20 30 40 50

10 20 30 40 50

10 20 30 40 50
D, Jem D /em D, fem

10 20 30 40 50
D, /em D,/em D,/em

Slem

I~

> =)
Slem

10 20 30 40 50
D, Jem D /em D,fem

(c) FHEHA

10 20 30 40 50
D, Jem D, Jem

10 20 30 40 50 10 20 30 40 50 /K& /mm
Dh/cm Dh/cm

10 20 30 40 50 10 20 30 40 50
D,/em D, Jem

oo
'
L]
T T N - N )
o & & &5 & & & & &

(=}

20 30 40 30 10 20 30 40 50
D,/em D, /em

/c
B
>
Slem
% =
<) S

20 30 40 50 10 20 30 40 50
D,/em D, Jem

Slem
o0
'

10 20 30 40 50
D,/em D, Jem

10 20 30 40 50

(d) HEIN (e) I

2 NIRRT 404 b P b e /K s 1] O3 A

Fig.2  Spatial distributions of soil water storage in different periods
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Fig.3 Spatial distributions of soil salinity in different periods
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Fig.4 Changes in salt content before and after growth period under different coverage treatments

N 4b AT LLE Y HERE ) 94 i I e e K
KPR [FRBEE T, 2 b FERJZ 0 ~20 em 1233
EMERIRAS,20 ~ 80 em H 1R FUERIRA (H g T
TEFEN R BERBORAE, 2R3 i A AR &
2. BEEREBINES I, 52 11828 Kk FAEY ZE B FEK
SN, T IREER S 1l RZ B AL O IR R R T
MR AC R A 45 3 B 7 1) - 58 7K 43 12 3 A T Ok 55
DM .P0.3 .P0.6.P0.9 P1.2 CK 4t ¥ )Z 0 ~20 cm
4 B R ) IR R R, LA 10.70% ~
26.61% {2 20 ~80 em +IEFEME R MK K R 7K
#EAE T, g R R ERIR S BT AR A i 3
19.05% . 10.15% . 21.33% . 40.39% . 44.67% .
104.17%

2.3 FERKSFARESHT

TR R R T EKEE
AR R 2EIE A5 AN [A] b B K 7™ i S HLK 53 )
FARCR WA AR, g 1 s, s Fnl s, & A
T8 55 )5 Re b i FOK i 2, b PO. 9 b3
IR, PL. 2 Ab PR i TR A4 55 & K, 3 A%
W RS, — e R LI TR AR il
EEKIERIEA TR, X BT 45 A0 B = 4 1
FEFRTTAL, B PO. 3 AbPHAN , B FIRS #1755 A B £

EihE/(g ke
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
T T

(b) W

KA PR L AT R B A R A AR S T
CK b3 Horp PO, 6 1 PO. 3 Ab 3 7= 4 g 35 Fn 45
CK AN B3 43 AT 45 b B K 7= i J oK 43 A
REAT 4, DM P1. 2 PO. 9 PO. 6 &b J K 7 Fliuk
SFIH AR & T CK 43, &8 CK 43 9 42 5
11.32% . 9.03% . 20.01% . 5.48% #1 15.29% .
12.33% 25. 46% 8. 21% , iX J&: i T 78 s FI i A1 7
TN T b S A S AR AR 2 R SN
IR AT O ] R R A WK
FNER A3 Toin e X VR ) 5 W, 2 T R K P R A K
SRR, PO. 3 Ab B TR A 55 D, DR
IER SR 2 | (45 7= 1 MUK 0 B BCR B CK Ab
HZEERARE(P>0.05), HHEBERIRS AT 56545
Qb B 5 K 43 R AR AT R0, A PO. 6 Ab3H
UK FHZCRR: CK BB 3w, (A h F AR R AR
FIMERACRAR T DM b B {45 7= 5 Fn K 4 1 3%
FEE DM 5 HIFEAK 5. 24% F16. 14% ,PO. 9 kbHE T
PRGN ERROR T by, 1K 7 2 FK 43 R AR 2 5
T DM AbBE; MFEFFE 25 k2 1.2 kg/m’ B, 1 i
Fili T 7 i 5 o PG 0 T IR B O 1, 38 1 K i
ffif5 P12 AbFE K= 5 AK 43 F FHRCR B DM ik
PEREAT I (HZERARZE (P >0.05)

F1 FRLEBERTEREKSFIALE

Tab.1 Changes in maize yield and water use efficiency under different treatments

iR, HmER iR N4 EgA .. ERIFTHE/ Y,/ u/ ET,/ WUE/
Qb . (RE %
% R cm Fiit/g g (kg-hm~?) mm mm (kg*mm~'+hm2)

DM 90. 33 3. 43¢ 20.40"  226.44% 43,80  40.30" 11357.78> 127.79¢  523.65% 21. 69"
P1.2 89. 62" 3.36° 21.08*  222.30*  44.00" 39.80°  11123.76> 138.87"  526.35% 21.13%
P0.9 93.28* 3.00¢ 20. 044 207.92>  42.40° 41.40°  12243.56*  139.99>  518.73" 23.60°
PO. 6 88.77" 3.24b 20.56%"  203.48"  40.40° 36.90°  10762.31°  129.82¢  528.65™ 20.36°
PO. 3 83.45°¢ 3.14° 19.70¢¢  188.60¢  39.80° 34. 804 9975.341  149.76*  541.48* 18. 424
CK 82. 69¢ 2.98¢ 19.40%  192.90°  40.20° 35.200  10202.77%  148.41%  542.32° 18.81¢

Y AR ) 3 A B2 ] 2 53 3 (P <0..05)
2.4 HERAESMNRKEKLIREREEER
HILR & RN

N T A FR G T A HE RS AT AL S 0T DR

MERRICR TR 7 i LR R 2 M ISR SR I R
SO, LA BRAE ) A Ak W AR RS
Hhor FRUE ASCER MM RIEY AR I, B0 AS 20 1
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i) R E M ARE L LAL R Y, KSR
B WUE 3 6 FldgtrE A8 i, R H SPSS 17. 0 &
PEEAT RS A3HT, Fe BRI R T 1 #2003 A&
Ay, o %4 1,23 FRAE(H 5 51 A 3.453

1.310 F11. 176 , H: 23177 22 5k %3551 98. 99% , i
Bk 3 S E ol LA RS A 6 A48 br
98.99% {5 B, , HA Bar ARtk , &4 3 ilisr
TR BRI 2 FR

Fx2 ERSBEFEHHIER
Tab.2 Principal component factor load matrix
FWIrHE T FRIE(E W AS E LAl Y, WUE
1 3.453 -0.054 0.730 0.991 0.338 0.937 0.952
2 1.310 0. 992 0.474 -0. 006 -0.288 -0.096 ~0.089
3 1.176 -0.028 0. 464 -0.088 0. 869 -0.334 -0.292
M2 nJLUEH E.Y, L WUE X ERG 1 ) Fe 3.453 Py
FHR B, KR W R R 2 1 R R 3.453+1.310 +1.176
LA S WA 3 WO STk AR, S T I 4 O o 1.310 oo
N L o e S 3 v 3.453 +1.310 +1. 176" *
FNEE A FENR SR F SPSS B X B 64 1
PRI, PR T 0 P B A8 0 3/ T L. 176 (8)

SR TEARE B, B 3 ANERAE [ B B AL )
5 & Fehrbn Al e BE AR SR R4S 215X 3 4 A AY
PRECE IR F, F, R F, 3HERH

F, = —0.029 1W +3.928AS +5.333E +0. 181 9LAI +

0.5042Y, +0.5123WUE (5)
F,=0.8667W +0.414 1AS -0. 005 2F -
0.251 61A1 -0.083 6Y, -0.077 8WUE  (6)

Fy = —0.0258W +0.427 9AS -0. 081 1E +
0. 801 3LAI 0. 308 0Y, -0. 269 3WUE
(S ST NES RS SR Rl g W

(7)

3.453+1.310 +1. 176
faj bk

F=0.5814F, +0.220 6F, +0. 198 0F, (9)
A ANEE R BT R A AR o S HEA L3R 3,
FHATLLE X IRALHE CK 28 &M e 22, PO. 9
1 PL2 AbPRZE G VAN BAF, X UL HE 0.9 ~
1.2 kg/m’ (RS FF7E 26 R0 R AR K £ 30858 PR
TER B[R] B BEAT 20 HE 2 oK ™= i K 43 I FHRCR
WORBCRFH 0.9 ~ 1.2 keg/m” (Y25 R F178 o5 AU

AR, LAY/ M B BA T ok B IR B2 )

R3 BREEIENINEERIRHAE

Tab.3 Comprehensive score and ranking of principal components analysis of each process

Qb3 Fy FHT 1 HES F, TR 2 HEA Fy F s 3 HE4 F e A
P0. 9 2.2218 1 0.6420 3 ~1.6225 6 L1121 1
P12 0.7771 3 0.0139 4 0.7277 2 0.5990 2
DM 1.2896 2 ~1.6027 6 0.8955 1 0.5736 3
P0. 6 0.1010 4 0.686 6 2 0.4652 4 0.3023 4
PO. 3 ~1.7376 5 1.3678 1 0.6590 3 ~0.578 1 5
CK ~2.6518 6 ~1.1076 5 ~1.1248 5 ~2.008 8 6
3 Wi 7R P ORI A ER BE T, R A DR R 40 Bk 3E v
TTie b S Tt T E N AR 2 SR W PN
SCHR[ 24,30 | U B A SR ik R 2R AP a &, 0 s hn P15 Kb (RS AT W R

I A AR T A HE AT RS, Wi AR 0.6 ~
0. 9 kg/m’ ({7 o 1t X T - K $h AL ARIEAE
P3RS X S AR AR T Y I
AP %R (0.9 ~ 1.2 kg/m?) fFAE—E 22 5, X Al
BT FH T A SOR FH V8 2 22 (0 i e Aoy =X e 28
J5 IEEE KRR B SRR I R R AR
Gy e Ry aa | 3 BASIR IS HE K 2 A5 O /1N , 5531k
VRRCRAE M5 1 2 ] e A AP o oD 10

1.5 kg/m®) , 75 JEad 1 F5 AP o 25 10 ek 4
B8 LAY AT O, 9 IS SR HERE
3BT R AT B b JE T 5 Xk - SR 4343 A R )
B, AT o BRI ) 12 | R R ORI TR K
i, PREERCT R AR K o iR Al ik oK A
KA, S mm i MK R, il 2% 30
TR IR AV E YRR =R FEK SR 2, et
DM A3 A K ik Je /N, 350 55 2 W 4 B 9 AR
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— 2, R AR Y T R R AR K S S R T AR
FEUEIE , BE G0 R 7K 4 e it VRS

T AT DA & i WK R R 5 - i, (0
T HEMESEREE 0 ~ 10 em IR/ HI R
B R T W R S IR R B, B
KEBRMEREE SR T L2 PR, 3w
SR MK E B 400 ~ 500 m’/hm” i, 8
T VA LR )Z Y T kAERE IS, hZE kAN
MG X GAR IS5 R A AN & AR
BRI K B RN, AN A AL 2k e /E F 8 a8 1
WMRE Sk o ) 28 B R 4R, LR iR
LA HERAR R )2, RIS BT sy X KA 3885,
% 13K K RAEYIRR R WK 5 AR 2 3K 4y
| RIZEH , FhKE , W A HER R 4E, AU+

36 | WFGREs AL, N 6 E AT Rk vk &k, b
BUR EY AR AL R4y 48R AR AR A AL
PR AR S A PR 2875 LIRS SR IR T CK 4
ML H CK AbH A AR R )2 583k o Bw in 1
W K, PO. 9 Al P1. 2 Ab 4 38 £ 4355 ) U 184 s de
b X R WITE A 55 e A SOl B R Z ki
ARG B A, s 83 1) 6 2 R4 | kSR A
R A AR ik SR T T A R

T BN, TR XA A FE 55 527K 45 57
o3 RS Z A R S REER I O T £ 2 SRR
Prre Y R SR R B B A R Hh X
Job i (A AR i 0 DR 1 () B 2 A AR g Ui 3 41
HlFhF B &, Emise e, R 1
TV XA R I, R AT 3 S BN oK % 1
PR (RS AT T 2 BH BT A ST A FH e S R
AW, R TR AR T R D RS AT
B N KA IS YT 5 X 5 A SO ST 4G
— B, ARSI FE IR ER AT TIFSR, 10 26 7%
S N 8RS K E 22 [ 5¢ & A B
W, T TR e Sepb e oY

R 9 A 28 R R 2 il AR T €83 G fin T
IF HAC I b B 55 25 2o BE VM AR - B LT M 37247,
T RCVEI = AR SO A B AS TR RS FF 7 25
X P s W A B, R T2 5 S RE BH AR SRR
TR o s /N R T ORI Eh O 822, B
ARG FNER Ay it 5 38006 K i e B B Ak B s A
kD X SR RS B g A kR AL
FLEA P A3 E AR | 0] S TR e Rt 3% B
GRS EGE (L2 PR R B AT TR 7 25 2
T ACHIK L3RBT, 390 3 A0 T | [R) i Riake T RS AT
BE ety SR (A A ], LA A0 2 e v T HB I 7 55

LR ERE AT ST R IR ORI AR R
7 L KK A3 R AR AR R R R ), @ A T
FEAFE ] 0.9 ~ 1.2 kg/m? , I 4 S {455 41 26
RIS, AALREWE 2 FORE T = ™= B Y, R 7E—
SE TR T/ Hb IS B R 11 1 i e, R T
oA H A SR B B N, AR SO S B R R
fE+He AT T 1 AR 5T, XTI X Ry
FPER R A ZE A T 5 0 K Eh PRk K
P AT E— 2 Ah FE

4 #ig

(1) T KT, 70 A0S 1 7 5 b 1 g st /b
H3EE R RS R HETCROREK , E TR UE F KRR 5
DO & 1 N P W o a7 S SR T S G AR /b
77 FHERER AV AR S T R AR K
LT ERAZEREFEK , DM b B+ HEfig K i
o BRI, A0 FE 0 ~ 80 em HIEAEK A
—EFEE T, BLIT FORTE KSR RN, R B 1
FAREAR T 378K, JF H ad A= B I S 28 K I
TR AC il 2 J R A= AR Ak, 3 17 1) 3
IKATIE ST AR S . BT, B RN A AT 25
YrhedR i H RS, B P12 P0. 9 AbFHEE KRR AL
W(P <0.05)

(2) P PRI AT 78 oAb B0 BE A 2053 ] 2835 b 3¢
R WO RE SR TR e
AN RPN i, Eh o i 2R HE AR R 2, 9 H
Z AR K T OKANATER 25 H )2 H IR R
ARAS; CK AL RN R )2 TS H e ih &
ERHEHEIN 139. 25% , 38 W A K, 78 BB RIS A 1 A
PRI REA AN ER 73R4 454021 0 ~ 80 em T IEF
HEET CK AbFE, H P12 H1 P0. 9 AbFE 4325
bR & 0 N, AR 14.10% AN
24.74% E—E R LR T B2 IIE K,

(3)DM ,P1.2 P0.9 PO. 6 &b F T K= Fl7K 43
IR T CK AFE, H LA PO. 9 Fl DM 4b 3=
SR K 43 R R 803 4 R B R, B CK 43 il 2
20.01% 25.46% 1 11.32% .15.29% , i P0.3 5
CK Ab¥Z 8] 22 5 A B3 (P >0.05) , of AT
i T ARG B A U R A ARG, 235 i ROk Hh i, PLL 2
Ab B K 7 i K 4 R SCR B DM Ak BRI
K, HEFABE(P>0.05),

(4) R FER Tk ERS AP 5 T L1
PREFIMERRCR | TR 7 8 L OK 3 R ROR 4
ST T LA, #EBCRA 0.9 ~ 1.2 kg/m’ 1)
ZEISREFT A 2 AR R, LA Da /)N b S 5 B Al
KI5 Y
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