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Abstract: Zhu85, Zhul136 and ZM3358 were conducted to study the synchronous development characteristics
of husk and cob in 2022 and 2023.The results showed that the husk in Henan extended rapidly on the 1st—7th day
of Zhu85, and the rapid growth period of husk was consistent with that of ZM3358, but lower than that of Zhu136,
the cob of Zhu85 increased sharply on the 1st —11th day. In Hainan, ZM3358 husk elongation rapid increase period
was 13 days, which was 2-3 days longer than that of Zhu85 and Zhu136, and ZM3358 cob elongation gradual in-
crease period was 19 days, which was significantly higher than that of Zhu85 and Zhu136.The husk width of Zhu85
in Henan continued to widen, and the husk width of Zhu136 began to slow down on the 11th day, ZM3358 husk
width rapid growth period is the shortest 7 days, the cob diameter of Zhul36 continued to thicken on the 1-17th
day, and slightly decreased on the 19th day. The rapid growth period in husk width of ZM3358 in Hainan is 13 days,
and the growth period in husk width of Zhu85 and Zhul36 is 9 days, and the maximum rapid growth period in cob
diameter of Zhu85 is 19 days. The husk and cob could maintain synchronous development characteristics.
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Fig.1 Temperature and sunshine hours during the growth period of husk and cob of maize

inbred lines in different ecological regions from 2022 to 2023
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Fig.2  Synchronous development dynamics of husk and cob length of maize inbred lines in different ecological regions



138 DA ARSI TR [ 22 R A R R0 & B o 111

e B AT BRI A5 1 P AR A5 X 28 ZR 0 85 5 136,
ZM3358 Tl (i< 2 AR IR AH T , ZM3358 Flhfif K
L LR W K O 19 d, AR BRI K B3
1o T 5E 85 3 136, 3F 85 . T 136 il {4 7 34 31 1
K15 d, Z PR, T e AR A X R 3
RFWEAIX

H1 28 2 T, Fe A R AN TR AR S
XEFHE—EZER . AR S | R KA KA
TR FL IR R 1.9 em, 55 3 d EHURELE A, Tl g I
A R e AN AE B A L e R 0.4 ~
2.8 cm; ) B REAN S B K T RS, LRI K 0.1 ~
8.5 emo AN[AJAEZS X I 136 fie KA K B AR Ak 5 0
85 AN, ¥l e #5402 fIK T R , LhTAE e
0.5~4.9 em; 55 1 ~ 9 K] g BRI BE LR K, 0

MR K 3.9 ~ 5.1 em, 9 d Ji I R A B AR Kb,
T R A K LU R 4906 ~ 1.9 em., ZM3358 T
KRB ERTIR , LIBRE R0 ~ 3.1 em, il K
JE IR 0~ 3.5 emo AKX Tk A2 R 7E
ANRA BB, A B R R B (R AR
RIREAFE—E R WMHEAESKE1~3X,H
85 .51 136.ZM3358 i K41 MK 5 B B2 1 b
B4 1.5 ~3.0,3 d 5 ik & PR S K K i 5 7
BB A FL 3L T 105 1R A S XA 1 ~ 9 K, 5E
85 .51 136.ZM3358 i K41 i K J 5 B B2 1 1L
B8 1.5~3.3,9 d 5 bliA: & iE R f KA i K B 5 7
B B I (SR T 1.0, RFRZE S IX Tk H A8 R4
R SR B [P PR R

F2 FARESRERBZREKEMKESHEHRKE

Table 2 The longest husk length and cob length of maize inbred lines in different ecological regions cm
B Henan R Hainan
HEH 7385 15136 7385 73136
7ZM3358 7ZM3358
H % Zhu 85 Zhu 136 Zhu 85 Zhu 136
i |~ Lol .. |~ L .~ .~ L |~ .~ e |~ |~ i .. |~ L .~
( ). BEA MK BERKAa Rk ERKa ik ERE Rk ERE Rk ERka K
Crowing i Cob K Cob MK Cob MK Cob MK Cob K Cob
days Longest length  Longest length  Longest length  Longest length  Longest length  Longest length
husk length husk length husk length husk length husk length husk length
1 18.1¢ 8.0¢g 17.6 e 102 e 17.5¢ 6.8 e 20.0 f 79 ¢ 18.8 e 57¢ 19.2f 6.51
3 214b 104 f 183 e 12.7d 20.0 b 11.2d 20.0 f 9.6 f 21.3d 8.8 f 20.0 ef 79e
5 22.1b 13.8 e 18.9 de 149¢ 20.5b 11.8d 213 e 10.2 21.3d 11.0e 21.0 de 9.3d
7 257 a 18.0d 21.8 ¢ 19.7b 229a 150¢ 234d 142e 24.0¢c 15.6d 22.0cd 10.0d
9 26.0 a 225¢ 23.1abc 223a 20.7 b 17.4b 24.6 ¢ 16.3d 25.2 ab 172 ¢ 22.9 be 139¢
11 26.9 a 26.3ab  20.0d 19.5b 21.0b 19.1ab  24.1cd 17.8 ¢ 24.5 be 20.7 b 24.0 b 15.1¢
13 275a 26.6ab 223 be 21.2 ab 229 a 20.7 a 257b 20.2 b 24.9 ab 23.1a 26.0 a 182 b

15 274 a 27.1a 23.8a 22.7 a 233 a 199a 27.0a 252 a 257 a 23.7 a 26.0 a 199a
17 27.1a 26.1ab  23.5ab 22.6a 23.0a 20.2 a 24.6 ¢ 24.1 a 24.9 ab 23.2a 254 a 209 a
19 284 a 24.5bc  23.5ab 222 a 232 a 21.0a 26.0 b 249 a 24.4 be 229 a 255a 21.0a

T : RN B T ARG G BERIR 28 538 5% K-

Note: Different lowercase letters in the same column indicate a significant difference in the 5% level.

22 ARAEBSREXBEXRZEMEESEMHERS
EEHE

& 3 AT, ROk R ARSI F KA LR
AL 55 AR Bt A B R A A 2 I YR
R, A SR 7 ~ 11 RAERKR
FREAHOREL 2 275 15 ~ 17 R 2R, 2 J5 G123 .
e AR XA 38 2R 0 85 A T B I A= B U A 1 3
PEESEARSE 55 1 ~ 11 RSE R IR 5K, 45 17 d
Z )5 XN B 136 G T A 1 ~ 9 d i
WIZ 0556 11 RIFU 38 A2 2% 5 ZM3358 41 i 5 J3

O R R 7 d, AR B I T 5 E 85 5 136, 2
7~ 11K 513 ~ 17 Rt s B K, Z A
R R AR AN X 22 AR AR AL T
HEZS X AFAE — R 22 5, ZM3358 455 - 5 J32 1 4 1) oy
13 d, LT g A 28 DXp 8 B O IR T 6 d, 56
13 K5 A 5 B /N B 48 5 0 85 V5 136 A 9 i
AT N 9 d, AL AR TE IR B AR — S, RS
DX AR 2 7 I B R SR ek (R 4, AR B I B s
[ S P, A R TR R A . BlZE
B AR A A2 R IE 136 B S 1 ~ 17 K4F



112 £ ok B 2 302%

SLASML 55 19 KA A T R, Bl sl 3G 00 1 3% R T
B} 85.ZM3358 , i AlpH 44 iR B ZM3358>5F 136>
BE 85, M AR AN X [ 28 FR RGOk R A Ak T
M X AFAE—E 5, 5 85 Tk b A i b
I ARG AR Tk S BRI I B Kl 19 d,

—e— IER5EIN
—o— HF1368IM
—v— ZM3358%H

BHEE (cm ) Husk width
o0

i T 136, ZM3358, B 136, ZM3358 A4 Hl
JE I S50 R 17 d 15 d, B 4% s 3E 136 Bl
FELJE S 438 101 J W AT A1 5 ZM 3358 AU lnAHL 2 ek i 300 J
SERGHG T, A A R S R e R AR S X S T
EEX—E.

207 i

—— II85EM
61t r —o— 5}136EE:|_-
44 g —v— ZM33588 M
2

—e— DIF857ENH
—o— D 136784
—v— ZM33587E4H

F&AkE ( mm ) Cob diameter
o
o

(%]
(3

01234567891011121314151617181920
5| - a

35 |
30 |
25 4
20 1 74

Yz o
15 | e —e— LEsSHELH
10 | g1

—o— BE13674H
—v— ZM3358784M

01234567891011121314151617181920

BB (d ) Growing days

012345672891011121314151617181920

BB (d ) Growing days

B3 ARESEEXRBXFZFEMEESHEHERTRENS

Fig.3  Synchronous development dynamics of husk width and cob diameter of maize inbred lines in different ecological regions
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Fig.4 Synchronous development relationship and dynamic fitting of husk and cob fresh

weight of maize inbred lines in different ecological regions
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Table 3 Logistic model fitting parameters of husk and cob fresh weight of maize inbred lines dynamic development equation

W F 5
HAZ & 1 Henan Hainan
Inbred line Index Bt il o Al
Husk Cob Husk Cob
‘ N y=1527+— 1895 o537, 9292 pgqpe - 8845 g3, O848
4F 85 FRAY 5 i 1+( x ) 1+( x ) +( x ) 1+( x )
7.56 9.48 10.07 13.49
RE RZEBURY) 0.984 3 0.9759 0.960 6 0.9857
FRUETR(SE) 43192 6.980 4 7.183 4 5.168 7
B () 0.050 0 0.050 0 0.050 0 0.050 0
_ 32.25 _ 130.77 _ 74.14 _ 142.36
- y=16.88+ W y=3.22+ W y=13.96+ 1 +( ; ),m, y=6.20+ 1 +( - )W}
6.50 9.42 10.58 1522
P REUR) 0.908 2 0.986 6 0.954 1 0.976 5
FRifEiR 2 (SE) 5.702 3 6.283 4 5.7849 7.3154
BFEM () 0.050 0 0.050 0 0.050 0 0.050 0
_ 47.71 _ 92.43 _ 64.08 _ 112.69
ZM3358 Tﬁﬂjﬁ‘iﬁ% y_1395+ 1 +( x )71.1727 y 515+ 1 +( x )74.4781 :) 1716+ 1 +( x )7556(!0 } 875+ +( x )4027&
6.26 9.28 9.27 12.21
RE REUR) 0.944 0 0.992 6 0.994 6 0.986 2
FrifEiR2%(SE) 5.403 1 3.9475 2.460 6 72136
I E () 0.050 0 0.050 0 0.050 0 0.050 0

T BEME (7 0.05 BEAKFT . TR,

Note: The significance level(a) is at the 0.05 significant level. The same below.
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WItH R TN 3.2 ~5.4 g, LA Fe K fif K 93.4 ~
130.8 g, F KAT H 9.3 ~9.5 d, i f L Kig
B Logistic U & J7 F# H ok & R 2 (R) K 0.975 9 ~
0.992 6, ik 8 & KK (P<0.05), AKX HAE R
3F 85, B 136, ZM3358 4 M fif o #0145 4] 4 £ =
14.0 ~20.7 g, A A fEH R 64.1 ~ 88.5 g, K B
B H$09.3 ~ 10.6 d, BiM-f T 25 -KAEHTR Logistic 14
75 R H R E R AL(RY) M 0.954 1~0.994 6, 35 1 K
F-(P<0.05) ; B S RI dG B F R 6.2 ~ 8.8 o, A
LAf N 98.5~ 1424 ¢, P RAFHE12.2~15.2d,
Tl et 7 A IR R Logistic UG 7 i Hh 2 R BU(RY)
9 0.976 5 ~0.985 7, ik ik # K F-(P<0.05)., i H
A F A S et A K Logistic IS FEE R R, H
PG T R S B T e A0 A OGP 3k i 2K
V-, R ULE T Logistic J7 2 AT UG FH A8 R4 5 A
(1 fif AR KBS
24 ARESREXRBXZEMEERERES
RBXRREEDIEME

AFIA X E K H 28 R S AR R 2P &
B S, it SRR E D K E Mt 5
Tl ff 5 AR AL R A IEAAH ], AR AE SR X EOK A3
RAn SHEATUL TS 2 S7 R KA Z:
Ty 8 1 S — R S - D3 917 3 A AR B R AR

AR R RS AR R R TR AL
P TR AS BT T ARt kA e A 2
X5 7 R A 25 DX P 5 il A R A b e 3 2 5 B
Fo M AESIX H A R TE 136 A ARG I i
H95 d, AL T 0 85.ZM3358, 51 85 . ZM3358 &1
RBGHEIG IS S ~ 11 K, 3% & T 3E 136, Atk
UG 2 5, 2 I SR 3 0 5 g e AR A X H 2 R 3E
136, ZM3358 41 A R ARk a3 55 1) g A AR X 22 57
3 MG 85 A AR AR fh I i S AR — 30, g R A=
BIX AR 854 1 ~ 5 KALMRFZ A AN, 5
7 ~ 13 RppHARFSE I b, 2 J5 % A5 i, 55 85 .
ZM3358 A5 I {4 FH 7 1 10 — o 1 0 - SR B4 1 7 3 A ef
WS A RE, G ABREA 7 IR 2 H Lk
RahnaR RS IX H 28 R TR AR Rk
101 5 AR T R AR A X, Y A S X R AR R 22 44
BT R A S X, W A S X [ 38 R IESS,
ZM 3358 Tl A FH 7 498 0] — e 4 30 - 2% 3 301 7 3 A sk
WIAE AL —B A 1~ 5K S~ 13K 515~
19K, 51 136 FEAIATRI G 1 0 7 d, 3 5 T4E 85,
ZM3358, 3T 136 BRI A B3 1] 594 85 . ZM3358 Jit
AR — 3505 Vg i AR A DX B8 AR R Al R AR 40 A 5
1~ 9K, toin g A= 25 X AR RN & B 02, B 85 3
136, ZM3358 F& Al 14 B 7 384 1A A% b 58 A< 4H 4] |

H5H%L (d) Growing days

o 100 , — 3858 MtLogistichl& 120 1 — BE8585 M Logisticll &
§ —— 031368 M Logisticil& * —— BF136B M Logistichl &
= ZM3358&5 M Logisticil & ZM33588 M Logisticl &
S 80 - > 100 1
3 v T .
=] 20
= 60 | Ca—,
2 . w0 i
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_lg, v o BI136EM 20— o BE136EINt
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Fig.5 Synchronous development relationship and dynamic fitting of husk and cob volume of

maize inbred lines in different ecological regions
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ZM3358 il (A PR 3 1Y A R R 2 R T E 85
9% 136, M 5E 85 B 136 Felfl {4 FH 3 1 A= 4 AR Ak R
BEZEFEIN

XIAFAEZR X B A8 R A 5 AR B 25
2% Logistic 04 , g7 At SRS AT R0 & 7 ih £k
R A RS SEL R4, MEAESXHLR
I3 85 . IF 136 . ZM3358 A1 M-l & ¥ G R F Sl 15.3 ~
23.1 mL, LA AR F R 38.1 ~ 84.0 mL, - KAFH
H%06.7~7.5 d, £ MR FA K FE AR Logistic #4157
FEH P E ZHBR) K 0.958 4 ~ 0.993 6, 35 i /K-
(P<0.05); FERN LA W AR TR BN 5.7 ~ 6.1 mL, A 1
ZAR TN 105.8 ~ 112.6 mL, F K EH H $9.9~
11.9 d, BRI AT A K 38R Logistic WA iR H g

ZEU(R)H 0.957 7~0.985 7, 3k i 3 7K (P<0.05).
M A X H 28 AR 0 85 B 136, ZM3358 A48l &
WIHART R 16.9 ~ 24.2 mL, 04 F AR T K 70.7 ~
116.6 mL,FKAT HE9.5 ~ 11.2 d, #HAFA K
T8 45 Logistic #& 7 72 H P& REU(RY) 4 0.966 7 ~
0.993 2,35 1.3 7K F-(P<0.05) ; BERHLLS W UG A AR
6.6 ~ 8.6 mL, { A e Z AR TN 124.8 ~ 138.3 mL, 2
KAEF HE12.2 ~ 14.1 d, BHHAFRAE KB PR Logis-
tic A AR H P E REU(R) M 0.976 7 ~0.995 0, ik
I KV (P<0.05). BEEH [ 28 2 A 5 Rl iARR
K Logistic #0A T2 3 m , HALG J7 B AN 52 Bl o 18
BB AR DG OC Rk B /KO, R T Logistic /2
ATLAA A28 R SR AR AE KA.

#4 LogistcHEMEEKREXREM SEMERNELERE

Table 4  Logistic model fitting parameters of husk and cob volume of maize inbred lines dynamic development equation

VAE  Henan #FF§  Hainan
SRS & b5
i i
Inbred line Index ol T A i T il
Husk Cob Husk Cob
84.00 112.55 116.62 129.82
It 85 KR y=1741+ ———n =S5 Tl — T yE24244 ——— o y=0.56k —— 2T
e () (i) ) ()
6.79 10.27 11.24 14.14
e ZEU(R) 0.993 6 0.957 7 0.966 7 0.986 6
FrifEiR 2 (SE) 2.684 6 10.319 4 7.653 1 5.6169
BFEM () 0.050 0 0.0500 0.050 0 0.050 0
37.99 105.78 86.39 138.33
5136 ORI y=23.05+ —¢ y=6.04+ ————"—0r y=16.86+ —————35 y=8.52+ ——====
e BRI +(6%0) (i) (%) 1+(13%)
6.70 11.87 9.61 13.78
PESE ZBUR) 0.9756 0.9853 0.9855 0.976 7
PR 25 (SE) 33416 59186 3.8528 8.901 9
P (o) 0.050 0 0.050 0 0.050 0 0.050 0
69.18 107.18 70.65 124.77
" y=1534+ ———" ¥=6.06+ ————"5 y=2343+ —— y=8.61+ ——————
ZM3358 BRI 1+( x ) 1+( x ) 1+(7x ) 1+(—” ]
7.45 9.90 9.46 12.24
TE REUR) 0.958 4 0.9857 0.993 2 0.995 0
FrifEiR 2 (SE) 5.4835 6.008 9 3.166 6 4.707 8
P (o) 0.050 0 0.0500 0.050 0 0.050 0

25 AEABSREXRBXREMERMESELSE
FIFE &

R FIAERN D kB SR UG, A
IR E oK [ A R A SR R E & B ERR Z A A
KRFME T 5% . RS TH, ARSI
FooK H A2 R S F D R F PR AR
FHICIKAF-(P<0.01) , A i< 8 5 A B i 5 2
R ORE | e i g A A i o AR
PR AR OC Z B0, T 1 A2 25 X 03 53] Ry 0.848 4
0.741 0% 0.729 4%* 0.850 9%* , ¥ F A= 25X 73 91 hy

0.908 8** 0.750 4** (0.834 6%+ 0.862 5%, &K
& AR e AT AR EE R B R
] 3k B 3 AR OC 6 R (P<0.01), M OC &R $h
0.876 9%* ~ 0.995 4 ; TR B ekl 5 1 | ekl i
AR D R IR 2 A B AR e R
(P<0.01), #HKE R ELH 0.805 7+ ~ 0.983 1%, H1£ 6
AL, TR AR A XK 38 FR i KA K R S A
KIERHAE LR M 1.01 ~ 2.59, M A 21X M 1.02 ~
331, A XA 1~ 3K, lUE N 1.5~3.0, 400
KE PR R F 2,3 d e R A F bR, KAt
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K SHEKE N ERGET 1R AR HESET 1 R SRS X Rk A5
B~ O KRB KA KRESHEARENILER 15~ REHRESHEMREA KT SR T LIRS
3.3,9 dE R R TP, R KA S HEF .

®5 FARESREXBXREMSHEHEISZEHHEXME

Table 5 Correlation between synchronous development of husk and cob of maize inbred lines in different ecological regions

ALK EMSEE EHRE TR drEE AR LIS bk TEAhAE R FRAMATR
Ecological Husk and cob Husk length  Husk width ~ Husk fresh  Husk volume  Cob length ~ Cob diameter ~ Cob fresh ~ Cob volume
region weight weight

e} B 1.0000

ASERE 0.9098%  1.0000

FRHEE 09188 0.8769%%  1.0000

BIHARL 09454+ 0.8985%*  0.9720%*  1.0000

Tl i 0.8484%* 0.9300%* 0.8482%* 0.8743%* 1.0000

gyl 0.7283:* 0.7410%* 0.7373%: 0.8045%:* 0.8901 % 1.0000
Febi Ay fcf 0.7140%* 0.7551 % 0.7294%: 0.7891 % 0.8996% 0.9720%* 1.0000
FEAMIARL  0.7820%* 0.7342% 0.8027% 0.8509% 0.8232% 0.8909% 0.9331%x 1.0000

1 BB 1.0000
BMTERE 0.8525%* 1.0000
BMTEEE 0.9420%* 0.9128* 1.0000
BIHRRL 0.9474%  0.9187%F  0.9954% 1.0000
FERHCEE  0.9088%* 0.8888%*  0.9098%* 0.92857% 1.0000

FelhAHL 0.8870%* 0.7504% 0.8968% 0.9070%: 0.8991 1.0000
AT 0.7885% 0.6593%%  (.8346%* 0.841 1% 0.8057% 0.9693% 1.0000
AR 0.7991%* 0.7012%* 0.8529% 0.8625%: 0.8568%: 0.9769% 0.9831%x 1.0000

R FORTE 0.01 K B B A E

Note: ** indicates a extremely significant correlation at the 0.01 level.

®6 ARESEIEREBZRFREMKESEHEKENLELR)
Table 6 The ratio of the longest husk length to the cob length of maize inbred lines in different ecological regions(LR)

JF  Henan R Hainan
R FE()
Groving days 3185 3136 s 3185 3136 S
Zhu 85 Zhu 136 Zhu 85 Zhu 136
1 226a 1.72 a 259 a 2.56 a 331a 297 a
3 2.08 a 1.45b 1.80 b 2.11b 2.44b 2.53b
5 1.62 b 1.28 ¢ 1.74 b 2.08 b 1.94 ¢ 225¢
7 1.43 b 1.11d 1.53 ¢ 1.65¢ 1.54d 220 ¢
9 1.16 ¢ 1.04d 1.19d 1.51 ¢d 1.47d 1.65d
11 1.02¢ 1.02d 1.10d 1.36d 1.19e 1.59d
13 1.03 ¢ 1.05d 1.11d 1.27 de 1.08 e 143 e
15 1.0l ¢ 1.05d 1.17d 1.07 e 1.08 e 131 ef
17 1.04 ¢ 1.04 d 1.14d 1.02e 1.07 e 1.22f
19 1.16 ¢ 1.05d 1.11d 1.05e 1.06 e 1.21f
3 Ep R BRI TR R, AR TR

kﬁﬁﬁﬁﬁﬁ A R, B A SR T
(IR (B R N P e 5 /- = R 0217 e ol = B S PR A iS5 2 WAl N SR BT ae  EE S2l 0} - E
B AR AR R R S g R W TR R R, R TR R HARE
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TR IEH KRB, B, A S R Rt N s &
KA R H R REE ) EZHE R

A I 5 Rl o 26 7 © TG B - G B4 ) 7 2 A 2ot
P, O B P R SRR K R, R
I 55 el A e < 110 G B A 1, G 1A B 3 P R 5 e
MK EEZE, CAPRPEM, 228 £k [ 38
RNFRBIM R TE 4K , A nl o B %5 Fldh , =2k 1A
38 7 P ARAL I S A B A R R A R K B A
X, A REf% 78 G R B2 2 )5 8 d A it
K AT 58 e SRR 20 2 0 13 d R R
R B SR TEARL 20 2 05 18 d Rl AR
TeARAE A B FE R AR X R A, AR AN [
AR X E K [ 38 F A5 R R AR 52 ST R i
LA R S A AR LSRR 2 R
A 25 DXORAE R 2B 2 X 5 A A T e A7 A —
225 TR AEAS X [ 38 F 55 R A 1 ) Jd 2K
Tl A A X, AN ) AR 25 XOR [R) A= 7 s 1 -5 7
B TR FE R, AR I AE e A A X oK
H 38 & i K A KB 5 B8 K B 9 L LR
1.01 ~2.59, M g A A5 X Ok 1.02 ~ 3.31, B A & F A
(1) 2 J& fie 28 e R AR 5 R 4 1 1) ER A 38y
F L ARESa SEMBTFE LT fFEEK
B P S et A rp, A S R B A )2 R
BTN e AR 38 A 2 RS AT A I L
TSR Y A RS B AP AR A

W FFE R IR, FOK SR R B DL A S
FE AR B ARS8 AT XA 5 B ™ A A S 2 5, A
1) e iR N A e YT N S e o 7
FEOH R AOR 322237 PR R - 5 R R R ] s T
1A% PR 28 2 B REA K P A R . ARFS R
[ AR AR X K A 38 R A G B S iR b 2E B R
(R E S B TR ST & B ah A, Forh it 5 R
7~ 11 RA A FEEAE 275 15 ~ 17 R 2URIAR T8
Z e X BN, R A A XA 58 R v AR R
R B S e A S XA — B 22 5. TR AR X i
A A S DR B 2 7 o R i R R K L
T BRI AL 58 B0, A7 R T RER A A A K
AN AE 25 DO ) AE B B A 9 5 At R R 2 T
IR AT . LR AL RET LB, 4
9 B SRR & B DR T R ORI R A
IEFEARKKE  MEHEIER R it NG 24T 5
H A ADMERR B W & B BRI )N, Bl
R, A JCVE e A R R A R N
TR

AW 1 Logistic [F1VH 434 , X 4L -5 el fit

FARIEHTIUE AR S RIA KA 4 RE
JPS AR g 5 R e T R S A T 42
-G -G I 3 A AR B R R AR R
A i E AR 5 TS T R AR AR e A A
AR IZE E AR S ApFR iy T
A 5 Rl i o AR K A R AR IR AL S
et o B A R B IS AR s A R it At e e A
KB IR B G 025 7KOF g — 20 R W 5
fief T e B HE R T R R P A A, ] D i S s faf
FHBERKFLETRMESE . AFORR AL £
TEAN ) A 25 DA - 5 A fif o 2 A A R e A —
0, F e 5 e AR K S AR SR A X AR
(1, R, AR ] Ry DL S 3 T i R B R AR
TR Y A Bh A RFE

H AT T oK A 52 R 5 AT GRS
AT o AT A SRR AR R AP &
i b Rl A ff H S SABEA AR ], 52 ST AR K AR
M2k, Bk I [ A8 RAMR A 2 5% FHE TR
(AR Ak B, A R UL AR 25 7 b THm A8 4k
P AR X iR A S X A SR AR L
IR 22 R 2, A A R SR TRAE K Logistic
PULE R A, 35 B A KT, R T Logis-
tic W] LIUA B 22 R 5 AE K &
AN, 1z H Logistic 7 Bl 5541 5 R AR (1)
AR E SRR E B IELY G5, S80I
PR AL THE oA/, BB T F S B e
B, AN A SEIA T HE T Tk H A2 R et
TR A BN R A BB Z BN 0L, 3T Logistic
BERVHEAT Bk A 28 R At S5 L B R, 48
PR R AR 285 X AR 75 I 309 5 6 P AR s A 7 R DG PR IR
Ja Tk —20 ] KA B B A i 5 A &
B FHESE T ISR

AR F, G AR R Lk SR E T
BRGNS IX K [ 28 R A5 F A [R] 20
KB MR Z A TE 0 25 AH K AF-(P<0.01) , & BN [F]
AR EK HAZ R A ST DIRR R DA K R
Ao BMKEE A TR A A AR ] 2D
BB MR Z 8] A 2 AH G OC FR (P<0.01), B Al I
R RE R T R R R F R
(] A M . A 5656 2R (P<0.01), AR AE S IX T2k F 32
FA SR ED R F IR Z R A KT
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