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14 3 0T oK i &R 10 FE Bl 5

B ORBRE.REEB,THF
(ZRIERLFFR FHREESKE, ZAIT F 7R 161002)

RE PR RO SRR S B VLA T 0 Rl K B Bl S e L e B 14 AR IHT b R AR
BB AE A DLAE I R K S R BE S 15 S 0 IR A3 A7 7 A PR ABLAR PR L B IR B R S S &R . AR
I K i 2R NJO1/RO818 B fif i j™ b L T 9 7™ b SR 7™ i A8 » EL AT OB AR M 85 3 0 0 3% 3 30 15 4 — 4%
BRAE L T AR Sy oh 2 I oK R A O R DR T E . I O R MAT6/S21 fif B T B R
PR B AR E WG L EA P PR VR VR AT 4 ML P AT T A B — S AR S g B U R R R
G R A Hh BRR AR SR A AL I R A AR . OB 0 T K [ 5 AR T A AR R VA T T R Rl B B R

Bl BUOIR
KR E W TR AT 8 W U R

T R KR T DM 5 ] SR b 3 A 1 Y )
FORHEY) 750 K 7™Mk 5 & J 5% mm F ol 45 74
VAL X ROl 5 78 T 2 A0l 4 2 L 25 ] 45 4
PR L,

TR VAR T VB AR PN Sl A DR T JE A
WOAE A DX 26 0 9 R Bl 1 2 XA AR I T 2
420 mm™, HAEW A BN B REAKAY, K2
WK B/ i 0 22 O B B 2R I TR A O B b e
R, e 85 0T A Z X,
EEBBE KRG REY, BIRITA R ERARI
77 DX 7 ARy s T A R B B R M 5 A
H L I K A P R TR A A L O G R
ST VL AR VG 8 A AT Al XM AR 1) s 7 AR B i Y
TRl B L E S AR T LA H g 4
K5 ek i ok

T HUENR L BTG R AR AR A B I
K R IR P M H AR A
e 14 ASF I E KRS R A TRV T
S X, 6 A F L R A B B AR Ak AT
O30 BT o 0 6 H0 T R A7 55 I K R Y
LU R R R B IR AR A R0 ol 2
TRV T I K =l Kok 56 3 ik & e

s B #9:2021-11-08

ELWB B RILE R A B Al BB A0 5 i TR
i (HNK2019CX08-10, HNK2019CX16, HNK2019CX15-5) ;
TR AR AR B2 B A A BR A3 e LR (ZNK T202018)
B—EE R (1989 =), L, Wi, Y BEBF 5T 51 . MR I R
KH A EHFSE . E-mail:1an289195436(@126. com.,
BEEE WOHE (1981 —), B 8+, BF 58 51 4w 54
FBIFFE . E-mail: xinyuhuang@yeah. net,

1 MRSk
1.1 KieHu#fs

I b 7 T2 e VTR 5 SF R R TR PR
B X RHIFR 30 5 i, 47°30'NL, 123°68'E, J& 1A K
Bk P 2 KU AE, W 4K 143. 8 m. AR AL RLUIE 24
2700 °C, LA 130 d, 4l 4 A= 7 WA R W W
25 420 mm",
1.2 ##

IR AR 14 AT TR &R BT
B A B 2 B F S B A e R A R AT 9T BT 4
f, LUFHOE 15 CRR g VT BH G Aol A7 BR A /4R A
xR BAR S R LR 1,

£1 BRIW(R)

i L UE) ERes Y UE)

1 L.422/M425 9 NQO1/C0919
2 N436/N425 10 N22 £ /BQN1
3 N458/N14 11 JNO02/N036
4 M476/S21 12 NQO1/NQI3
5 N445/M476 13 NY23/NQo01
6 NL07/NF07 14 NL02/NF08
7 NL03/NX02 15(CK) oL 15
8 NJ01/R0818

1.3 F#iE

131 et Wk AL X 4 it &

SWHE, MNXBEN ST 7K 6 m. 1M
20 m* S ] 3 4T I AR 12 m*) 3t )™, DU A
PATRCE =4 BRI 0 6 J7 Bk e hm® . [ [H]
A A B SR R A 7=, F 2019 4R 5 A 7 Bk
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A AP

Z &

b2 A S | N = - 3

P9 H 27 HIEER .
1.3.2 MEAB AF & SitSAFEKRE
B0 R R LR AR R L RAER
MR R i SRR T YRS R TR
i OHLER F1 ORLER D7 b o 8 U £ 4 | T 1 Ok U 4T

R - 2L 22 U/ X A I R AT AR
10 A%, 0] 2 A i 28 381 e el T o 114 725 2

SR L I BEARAE 2 1 ) S B

FREAVE < 0] 2 A7 A DA b 3 1) 5 — SR REA 5 AT
1) 1 B 5

SAAREEC D FZ2AT K TR B 248

fief By i ORI HR ) 3 A DMl
20 cm Ab 4= W S ST RDRR &, I A B4 B A
PR

SR i HUPR A 5 B 00 4 A AR SR
B PR EE AT A B R i

T4 AN X R AL B 10 Bk, 4
BBy i, BEMLEURE 1.0 kg %& AT 4%, FRff 8 . 4R
JafE 105 CTHHET 2 h,60 CHT R{EHE, KT
HEIFTE T EE&EE. TYR&SE)=TH/
#EE <1005

T B A AR B R T R
BANX Y

2 BN g 45000 Ty 2 SR T BIL B 58 R0 T s

A R IR0 MR I & ek
TE PR R ET A O e 9 0k I A TR R U AT 4k
T EOGTE I E vE R A

1.3.3 ##EH5H  RHA SPSS 19. 0 #1750 ¥is
AbFR

2 gR500r

2.1 AEABMEXRGENETHM=ENH
2.1 AFH  HIE KL T W E RS
B AR S X, PR R A P L B
22 AN S R AE T W22 B B 3 (P<T0.05), i
% NJO1/R0818 = & M & 4. & 123. 33 d., /i &
NLO7/NF07 A= F#IHHK . B 143. 67 d; 5 & NJo1/
RO818 F1 M476/S21 4= & I b 2 Ik T~ % B b
i Z NLO7/NF07,NY23/NQ01,N22 2 /BQN1 NL03/
NX02., JNO02/N036, N445/M476, NQO1/C0919
HIN458/N14 (A4 F 1A 35 5 3 w5 1 X Bt L 3L
it R AEFH S RER AR,

2.1.2 #3F =5 SR MWL
Brodh & NLO7/NF07 4 fk f 85 7 B i &5, N
66.30 tehm?, it & NL02/NF08 4> ff fif 5 = &
A, R 45. 70 tehm?; i % NL07/NF07.NJo1/
RO818 4= Fk fof w5 j= 4 W 3 & T XF HE i Fil (P <
0.05), Al 5 & 4= b 6 50 7 i1 5 X | 22 RO
T

R2 TRERRWM(REEHHARTE

a A (R AEW/d fif e/ (eehm®)  FYFOP R/ (tehm?) BB R/ (tehm?) TR Y
1.422/M425 129.334+1.53 f 55.1045. 96 abe 27.1142.93 bed 15.40+1.83 b 49.33+1.53 de
N436/N425 129.00=£2. 00 f 62.00E8. 41 abc 31.5144. 28 abc 20.6042.71 ab 50.6721.53 cde
N458/N14 134.67£3.06 de 57.4042.71 abc 28.2341. 33 bed 17.00£3.02 ab 48.6741.53 de
M476/S21 124.33+2.52 g 63.38+11.29 abc 35.4216.31 ab 23.00£6.95 a 56.3340.58 ab
N445/M476 137.3342. 08 bed 47.90x8. 40 be 27.8544. 89 bed 15.80E4. 66 ab 57.3342.08 ab
NLO07/NF07 143.67%£3.21 a 66.3043.00 a 35.9141.63 ab 14.50+2.11 b 53.6741.53 be
NL03/NX02 140.6743.21 ab 45.92+8.43 ¢ 27.1844.99 bed 15.30+4.14 b 59.67+2.08 a
NJ01/R0818 123.334+2.08 g 64.90412.12 a 38.59x7.21 a 19.90=£6.53 ab 58.67+1.53 a
NQO1/C0919 135.67=£2.52 cde 59.00£7. 41 abc 35.0844.41 ab 17.60=E1. 81 ab 59.6713.06 a
N22 %5 /BQN1 141.3344. 04 ab 52.20414. 41 abc 28.2847.81 bed 13.30+4.54 b 53.3342.08 bed
JNO02/N036 139.6743.51 abe 54.40=410. 00 abc 31.8645. 86 abe 16.08+2.02 ab 58.67+1.53 a
NQO1/NQ13 132.33£1.53 ef 47.90%5. 22 be 26.7142.91 bed 18.50£2.72 ab 56.3341.53 ab
NY23/NQO1 142.33+£1.53 a 51.6042. 86 abc 28.3841.58 bed 14.7242.07 b 55.3341.53 ab
NL02/NF08 129.6743.51 f 45.70£5.34 ¢ 21.0242.46 d 18.40£2.71 ab 46.67+£4.04 e
FHY 1 %5 (CKD 129.3342.08 f 46.00210.85 ¢ 24.2145.71 cd 18.50£4. 37 ab 53.3324.51 bed

TE B0 S 2 M8 b ol 22 5 TR 8 Bl )R TR) /NG 52 REROR(E P<<0. 05 KF B 22 3. FIH.
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3 8 EOAE . UAFREEAD A RERE ik %23
2.1.3 TR % MNHAENEKRTY R 2 R R (P <20, 05), Hifh i R S AR R
SHT s Z NJO1/RO818 &tk T Wl = e i » 0 BEREERAREE.

38.59 t«hm®,NLO2/NF08 &bk TH) i/~ i e fik. 2 2.2.2 A AEARMRE  § R M476/S21 1AM

21. 02 t+hm?; f & NJ01/R0818, NL07/NF07,
M476/S21 #1 NQO1/C0919 4 #k T4 ot 7= & B
T IR R (P<<0. 05), Hifth Fh B2 bk T4 i
[ R PORE 2 N T

2.1.4 RAXE MNHRAREZESV. WA
M476/S21 B P~ HE, N 23.00 tehm?,N22

5 /BQNT J il & e i, & 13. 30 tehm*; &
Y e S RSP0 BT LIPS NN
2.1.5 T4 ReF & R NLO2/NFO8 14
ek, b 46, 67%. 5 & NL03/NX02 Fi
NQO1/C0919 T ¥ i & 5, 0 59. 67% ; fiy
% NLO02/NF08 + ¥y Fi &% & I & Ik T X5 18 &
Fh(P<<0.05), i & NQO1/C0919,NL03/NX02,
NJ01/R0818.JNO02/N036 T4yt & & B2 & T
Xt B SLF (P<C0. 05) , Hifth % 2 T 9 i & = 5 X
R = N
2.2 AEBEMEXRSHEAMTEKMESS
HIERER G AERBEE R EREC
AR B R v B 2R RO
2.2.1 A AMEHK WFE3AH. MR MLT6/
S21 KA BRI £, R 3. 44; i & N445/M476
SAEMRBZER D, N 1. 65; 5 & M476/S21 . N458/
N14 . NQO1/NQ13 Fl NJ01/R0818 K H: 1R |2 %k it

ik

REE L, 729, 40, 5 & N436/N425 S AR
B, M17.60; T SN BN AERBEYS

X R 25 SR B
2.2.3 H& HZENY23/NQIL BEEE,. N

274,93 cm;NQO1/NQI3 Fy bk & 524 . 4 237. 47 cm;
i & NY23/NQO1. N458/N14., N22 45 /BQN1 .,
NL07/NF07. NL03/NX02, N436/N425, 1422/
M425 . NJ01/R0818.,JNO02/N036 F1 NL02/NF08 4k
T 24 0 2 TN R S A (P <20, 05) , Hfth 5 &R K
(RSO T P2 N T

2.2.4 A4z ZE NLO7/NFO7 Bifi & m, N
141. 67 cm; i & N445/ MAT6 T 2416, A 111, 27 cm;
i & NLO7/NF07. NY23/NQO1, NJ01/R0818,
N458/N14, L422/M425, JNO02/N036, NL02/
NF08.NQO1/NQI13 F1 NQO1/C0919 Fili for #5 I 3
75 T X BR G Rl (P <20, 05) . Hofth i 2 Bl 5 %) B8
mn R 2E N B

2.2.5 % 5hZ N436/N425 M (.
24. 37 cm; fh & NLO02/NF08 Z£ M H & ik, M
20. 63 cm; i & N436/N425,1.422/M425 NL07/
NF07.NJ01/R0818,M476/S21 H1 N458/N14 2£
FLE 2 8 3 v T 5 B AP (P <<0. 05) . Hih i &
ZHESMNREFERADE.

£33 TRABEEXRRM(R)EREARKEXHERTRI
A A CFR) RAERZE AR S R i/ cm B/ em Z5 ML/ mm

L422/M425 2.2740.26 b 25.80%+9.20 a 256.33+16. 98 bede 130. 70414. 39 be 24.274+2.26 a
N436/N425 2.3740.27 b 17.604+4.77 a 257.63+£11. 66 bed 120.6749.59 de 24.37£2.27 a
N458/N14 3.0940.52 a 27.00+7.58 a 264.37+36.27 b 130.97412.72 be 23.09%2.62 abed
M476/S21 3.44720.26 a 29.404-10.99 a 248.76+24. 04 def 115.17418. 19 ef 23.44x3.25 abe
N445/M476 1.65+£0.44 ¢ 26.40+11.37 a 239.73+19.70 gh 111.27410.61 f 21.3542.49 ef
NL07/NF07 2.9840. 24 ab 20.60+4.51 a 260.67+15.13 be 141.674+14.42 a 23.98+3.20 ab
NL03/NX02 1.84+0.92 b 22.60+6.43 a 259.90+14. 21 bed 120.59410. 57 de 21.8443.02 def
NJ01/R0818 2.4620.77 a 26.4015.86 a 255.6018. 14 bede 136.50411. 57 ab 23.5622. 77 abc
NQO1/C0919 2.5540.45 ab 29.2047.73 a 250. 6029, 46 cdef 124.13418.84 cd 22.5542. 85 bede
N22 5 /BQNI 1.76£0. 48 be 25.40410.38 a 264.25+17.55 b 121.75412. 36 de 21.7042. 45 def
JNO02/N036 2.1440.67 ab 25.00£6.25 a 255.00+20. 06 bede 126.80424. 36 cd 22,1442, 67 cdef
NQO1/NQ13 2.8840.60 a 26.2019.88 a 237.47x13.19 h 124.17415.13 cd 20.8842.60 f
NY23/NQO1 1.97=0. 31 be 22.40x7.70 a 274.93%17.03 a 138.17410. 66 ab 21.0742.38 ef
NL02/NF08 2.6320.54 ab 24.20410.43 a 252.30414. 07 cde 126.60410. 08 cd 20.63+2.54 f
fHYE 1 5 (CK) 1.89+0. 40 be 23.80+8.07 a 244.90+13. 98 fgh 114.7048.51 ef 21.1942. 46 ef
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2.3 AABMEXRBENERSW

2.3.1 #MEZE HFE4AH. M EFH NLO3/NX02
FLE A & dem . M 9. 54% i & N22 5 /BQN1
HEASERME, B 7.01% : SRGEMEA S
w5 R ERARE.

2.3.2 #MEEW & INO02/N036 HLE I & &
I, 3. 04005 i & N22 45 /BQNLH g i & &
K. M 2.16%; dh & JNOO02/N036, NL02/
NF08., NJ01/R0818, NY23/NQO01, NQO1/C0919,
NQO1/NQI3., N458/N14, M476/S21, 1.422/M425 ,
NLO7/NF07 . NL03/NX02 Mg i & &35 5 2 5
FXFHE(P<C0. 05) , HiAlh & Z KL I % 2 5 X 1]
ERABE.

2.3.3 PMkEgYgE  FHZE INO02/NO36 [y
PE PR LT 4 (NDF) 5 58 85 i » 4 47. 69 %60 5 X JR (1)
NDF & & &%, N 39. 60% ; & & JNO02/N036
NQO1/NQ13.N436/N425, NQO1/C0919, N458/
N14. NL03/NX02, N22 £ /BQNI1. NY23/NQO1.
NJ01/R0818, NL07/NF07. NL02/NF08, M476/

S21 (% NDF & it ¥ & 3 @& T X B (P<<0. 05) ,
fib i R ) NDF B 5 %5 TG B 3 1 25 57

2.3.4 BRMEASF% i ZR INO02/N036 1k
PEVRUR AT 4 (ADF) & i e, o8 27, 49205 fh &R
N22 2 /BQNI1 f#§ ADF % & k. K 21. 75%;
i & INO02/N036, NQO1/NQI13, N458/N14.
N436/N425, NQO1/C0919, NL03/NX02, 1422/
M425, M476/S21, N445/M476, NL07/NF07,
NLO02/NF08.NJ01/R0818 ff§ ADF & & ¥ i % 5
F xR (P<C0. 05) , Hofth it R ) ADF & i 5 %) i

T E2ES.
2.3.5 R ShE MAT6/S21 MIEB SRR,

1 35.38%; N22 5 /BQN1 ¥& B &% =& f ik, K
21.94%; i & M476/S21, NL02/NF08 ., N436/
N425 (Y 3E 8 & 1 34 3 = T B (P<<0. 05) , iy
Z NJO1/R0818 iy JE Hy 7 1t 55 % IR TG I 2 M 2
SO H A S R EN S R B EK TR P <
0.05),

R4 FRABMERGM(R)HWEFHILR B %
Rl (RD HEHA HLIE Wi P R TR AT 4 PR P e Uk 27 4 TR

1L422/M425 7.0322.06 be 2.50£0.06 d 40.6220. 41 gh 25.10420. 47 de 26.13x0.28 ¢
N436/N425 9.32%0.53 ab 2.2140.06 f 46.2240.92 b 26.1440. 68 bed 31.13%0.64 ¢
N458/N14 7.0740.62 be 2.55+0.10d 45.8720. 45 be 26.1940. 78 be 25.1640.31f
M476/S21 8.2340. 94 abc 2.53+0.10d 41.154+0.82 g 25.034+0.35 e 35.3840.56 a
N445/M476 7.1642. 22 abc 2.2840.10 ef 40.7940.70 gh 24.954+0.41 ¢ 24.0840.28 h
NL07/NF07 8.3341.18 abc 2.50%+0.05d 43.3640.47 ef 23.86+£0.35 22.0640.311
NL03/NX02 9.5440.62 a 2.42%0.10 de 44.81%0. 38 cd 25.69420. 71 cde 24.85x0.41 {g
NJ01/R0818 7.3320. 76 abe 2.8740. 05 be 44.02720. 98 de 22.98=0. 30 fg 28.8740.41d
NQO01/C0919 8.3940. 94 abc 2.8440.04 be 45.9440. 78 be 25.824-0. 45 cde 26.5310.47 e
N22 45 /BQN1 7.01%+2.10 ¢ 2.1640.06 { 44.26=0. 34 de 21.7540.32 h 21.9440.23 1
INO02/N036 8.6041.17 abc 3.044+0.10 a 47.6910.64 a 27.49+1.25 a 24.7940. 35 fgh
NQO1/NQ13 9.2440. 72 abe 2.744+0.08 ¢ 46.282+0.55 b 26.964-0. 48 ab 26.23x0.29 e
NY23/NQO1 7.06+0.51 be 2.84+0.06 be 44.0640.99 de 22.3440.42 gh 24.1940.29 gh
NL02/NF08 8.3021. 23 abc 2.92%+0.13 ab 42.60x0.89 f 23.6620.41 f 32.07%0.56 b
BHYE 1 5 (CK) 8.43420. 87 abc 2.26%0.12 f 39.6020.55 h 21.914:0.46 h 29.1040.57 d

2.4 FE@RMARKESKEHEREXE

PA IS5 N N RS A R IN ISP SE PO
FMREW TR MAEZE L. hE S WA,
T OK A o 7 R R R
e 5 35 TE A5G (P<C0. 01) , 5 ¥k &5 2 1 A DG H I
ENTE RN/ iVas SCE Y Y Y T E N PN
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(P<0. 01) , 55 ¥ AR A7 A 52 0F AH 56 (H JF At
5 TR b BT T LA 1 S ORLAR D5 R E R 1 B A OE
AHOE{H IF R g 35 ; NDF fil ADF & ) & 3% 1 A
K (P<C0. 01) 5 7E B B4R M Jy 1. R 5 L s A7 1] 52
e BB LA 56 (P<<0. 01), #k &5 5 250 8 1F 40 ¢
(EB 2 NTE N



3 ¥ OARF UANAFEEAR ARG XD A
R5 FEMRERZERAEXE
HH fif i SRR j;%%ﬁ R = R EilI HEA KL 17 ;ii ;ﬁ;:fﬁt TE K
i i 1
SR 0.594 " 1
T4 5 0.932"*  0.536" 1
M 0.130  —0.140 0.194 1
ML —0.062  —0.210 0.068  0.544** 1
eyl —0.058 —0.084 —0.232  0.142 —0.043 1
HLE G 0.055  —0.080 0.034  0.300" 0.108  —0.059 1
HLIE iy —0.021 0.108 —0.020 —0.043 0.074  —0.096  0.186 1
PR A 4E 0.058  —0.096 0.219  0.244 0.338* —0.107 —0.263 —0. 200 1
PR 0.187 —o0.114 0.147  0.089 0.025 0.054 —0.334* —0.253 0.512"* 1
R —0.188  —0.080 —0.333*  0.125 —0.257 0.404** 0.278 0.072—0. 246 0.049 1
TE: " RIRAE 0,05 /K BB FAIC, * * FRIRTE 0. 01 K I WK,
3 Wie B IR R BRI M KR B R L R NJol/

P PR M I IR TR T R R A
TE R E AR . 7500 K A bk 5 B — i Fe
b R e R (H AR R I T K S A ELAR L T
8 o AR ARG RS L 348 T 25 R A A AR B O i3 A
PR BB AR L SRR o 5 e 7 AR O
TRELTEE A 1R FH = 4 1) SR R0 i A G L S
K afi AP E TR A ER BRI R F I K 5
JOT R VE M R R e LS M CTH AR R R R 2
— HE A A BRI KRS S E 0 IR
Mg &2 EMtANmFEYRZ —. SHA
I 5% 485 SR — T R AR R OK  JRE R,
ALK 2R A T U R 45 A 4T s NDE M
ADF {1 % & /2 52 W 35 7 6 OK 8 9% 5 L i 2L [
% NDF 1 & i 8 &, R & i8I, ADF (1 & it
L IR SRR . AR P e B S
EESEEEAA, SHIEN 2 Eh SRR R
I, 5 AT A0 58 45 A7 22 500 T g 5
M FRRE E R SR RA L, ERFIET TN
TEPRAT MR R AR REAAR , 2001 AR AR 19 2 5 AR
B2 i 2 Honk i B K L JE M HLEE .
FLAE Wi % 48 = » NDF FlIl ADF &5 i 8K 10 dh &
ERIEE Hir,

A B, i & NJO1/R0818, M476/S21 H.
A R e R ARERE VB R R =
H NDF % &#f1 ADF S H#HEK. AR EEE
K Rl B E H AR

4 ik
G R BT R R

RO818 FIfE A BT I K i RS 5 5 Fh i 22
alt R MA76/S21 AIAE Sy b O e B IR K i
RS 5 MM E
SEHk:
(1] MREp®e. T WAL w0 R oK 7=k & 8 i a8 A8 K Bh
BT, Bl Rk ,2019,36(7) :1915-1924,

T NBREF I E R L REREZ 2ELT] b E
Ak, 2019(4) :30-35.
XUFE K, T . 55 57 W R M XS0 9 H 6 ARl A 7R R R
ma L], e VLA E B, 2017(5) : 25.
Tk 9B TR AL PR T VLA A BT B VG 8 K T 0 RO B
BRI G LT ] BBV AO R, 2020(10) - 11-15.
Sl L By Bl T AR S 0 F T T R OKR BIF 5 8 AT R AL
SHEC)]. B KRR, 2021,29(1) :184-190.
ZEICEE W R, RO R S R S R R R R B AR i
B—URRTE RO P EAEY S E I 2021(2)
1-6.
FRAL G EE A, B VTR R L X R I TR K B 5 S 4 #r AOF
53[ 1] &SRR, 2019,40(4) :69-72,
gtk BT I TR A H B & Rt sk )], B
Al B2 ,2011(1) £ 128-130.

I ER XU IR AN TR] 5t A K R R 20 M R AR S R Rk
TR E A A A [, BT B R 2020 (20)
101-105.

XU, T, AR et , 45, 21 A M A e B 28 5 I 6 OK 76l
f R R L) ], Bl 2 41 . 2019, 28(8) 1 49-60.
R JE SRR AR ] T K R GRO ZE AR AL R R 4% X 7=
= Bl oy e 4y B ) ], o [ 4R 2 3 4, 2020, 36 (24)
7-13.

Al AR 5L PR R ORI AR R A R 0 it 15 4
BrlJJ. A FAE & . 2021,19(1) : 248-258.

P A BT R R OR ZEFF MR 5 IR 00 A G R e
LT AR Al K2 224, 2016,50(2) :167-170.
Wi, Dy . R R ABIAR 04 5 o DX 28 % 480 AR 0 A gt
JELT]. v E Al K2 2% 4 . 2020, 25(7) 1 28-38.

(2]

(3]

(4]

(5]

L6]

7]

(8]

9]

[10]

[11]

(12]

[13]

[14]

17



Kk %3 2 £ = Rk % A %

[15]

[16]

[17]

FUCHRER . RS T ERAEY R SRR E R (18] MR 15, F 5155 12 AN FORBER M EZ R Z MR Y

MR MG ST L) ], FoKkBF2,2005,13(2) . 76-78. R BT K G IR B S BT [ ], AR AL ok 2 ik, 2012,
AL BN 2 T A 4. O S X R IR K A R 27(1):102-105.
I RE S R b BT A D) ] 5 B2, 2021, 38 (6) [19] BRI BE. 757 AR R R S5 P i F e [0 ). o [ i 15
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Comparison of 14 Silage Maize Lines

LAN Lan, XU Yan-xia,SONG Min-chao, HUANG Xin-yu
(Branch of Animal Husbandry and Veterinary, Heilongjiang Academy of Agricultural Sciences, Qigihar
161002, China)

Abstract; The aim of this research was to expand silage maize resources and promote the development of silage
maize industry and animal husbandry in Heilongjiang Province,a field experiment was set up with 14 lines of
silage maize and three replications in a random design,and Yangguang 1 was used as control. Total herbage dry
matter yield,grain yield, quality,and lodging resistance were recorded,and relationships among agronomic char-
acters were examined. The results showed that:the fresh matter yields,dry matter yields and yields on ears of
maize of silage maize line NJO1/R0818 was higher,it can be used as a medium mature silage maize variety with
better lodging resistance,nutritional quality in line with national standards. M476/S21 had higher fresh grass
yield,dry matter quality and ear yield,suitable growth period, starch, neutral detergent fiber and crude protein
content in line with the first-class national standard of silage quality,and had lodging resistance. It is a medium
mature silage maize line with excellent performance. The selected silage maize inbred lines can effectively
improve the shortage of silage maize germplasm resources in Heilongjiang Province.

Keywords: silage maize; growth period; yield; quality; lodging resistance
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Introduced with Different Proportion of P Group Germplasm

SONG Ying-bo,ZHANG Hong-quan, WANG Nan-nan, LI Yu,MENG Fan-xiang, FAN Wei-min,
LI Can-dong

(Jiamusi Branch, Heilongjiang Academy of Agricultural Sciences, Jiamusi 154007 ,China)

Abstract: In order to promote germplasm resistance improvement of European hard grain type maize. this study
introduced P group germplasm to improve the resistance of 4 European hard grain type germplasm to Exsero-
hilum turcicum. By introducing 25% ,50% and 75% P group germplasm, field identification and evaluation of
resistance to Exserohilum turcicum were carried out in Jiamusi from 2018 to 2019, and the change rules of
various agronomic traits were compared based on the two years' performance. The results showed that four
European hard grain type base materials were introduced with USAP 25% ,50% and 75% .and the resistance to
Exserohilum turcicum of different materials was improved. The average level of disease resistance of highly
susceptible materials was higher, the disease of the improved highly susceptible material was still serious. The
growth period, plant height,stem diameter and water content of the same European hard grain type germplasm
were significantly prolonged with the increase of USAP proportion, but the grain length and grain width did
not change significantly. In conclusion, the introduction of 25% P group germplasm could not only improve the
resistance to Exserohilum turcicum , but also basically retain the characteristics of European hard grain type
germplasm.

Keywords: leaf blight; maize; European hard grain type germplasm; P group germplasm



