2 o R A FE 2021(7) :6-10

iHeilongjiang Agricultural Sciences

http://hljnykx. haasep. cn
DOI; 10. 11942/. issn1002-2767. 2021. 07. 0006

ORBETEGRUEAL L o FUAE - 45 U AR TR B A ATE 187 R VIR B 1 By ma [T 1. B JE TR AL B2, 2021(7) < 6-10.

R AR TR MAIE 187 AR I
il

RFEW KER.ZLAEHR.ZHB.E T.50A
(Z R HREMFR ERAMRE, BRI £ KM 154007)

WEATRHZERSAFET ISTHHEAELRKF, A5 L ERZHBEGEZHKE A, KRR A LR K
B ERAMHEE, X IAFEKFE, 5 A A ML A 52 500 # +hm?, M2 % 60 000 #k « hm? = M3 4
75 000 #k+ hm™; &) R A6 f K F.% 3 #E R .5 5 NO A4 & 0 kge hm? N1 4 45 £ 150 kg hm? ,N2 4
4% 300 kgehm” I RHMEEERZESFF 18T EREMRKEAFENHh, ZREAN . ER—FHEKT
TLOHMARR B M b H AL RK BHE BARK TERAFTELEARBER . 2FERAKRELME
AR EGImG e, ENLKFHERZZRSHHAH 59162 kg-hm’ NI N2 KFFTERZFZELZFARE
F. ER—#EKT T MEFME RN m ARG AR W RTHRY TEHRY . TETRIK,
ML AKFFHERZER M2ARFTHERZZEZRAEREFART .S MIKFTHERFZEZFAREE,

5 EARREEAME AR TRARRAS " S E2RFEANAT REARR S FHERBRETRR
R.BMERFETYURARR RS ZRGEERPAT AL ST AAME LT RRFEZL”E,

KB AFLE 2L ARRKE

S BRI AN A IR S 5 2 K AR IR
FRAIUREAWE M FEE N R —, EK
AR 3 [ B B AR AR X [ IR T 0 A E
RIEAER RBEAEM . BRiLa TREF Y
Rl 0 3 K S 180 Sy T K Rl S A B o A
ALY R T R AR A AR A L R I X R A
HUH I A A R 7 AR AR R I . SRIETTAR B R
XA T 0 i It i G R 9 2 2 A B 1
K ZETE G R BE K B A 22 SR BRI KA B
H, AR RIEVLA EKRE TR 8 EJt
A L AFE I A K 4 0 I B E A A
SNE R B AR Y T OR A B B A R OK R
e HE BT B T i e b W RO R AR . B
oK T e A TG RO o A 3% AR EE ) A B T
1245, BV 3= BEAIG 3. 98 kgehm™ . T KJiH
JE R 7 ) R R 2 — AR DR 3 AR
PR AE 1000 BL kL i HOBE AR T K OK R
e

TESRIE VLA Y A EORAE ™ b R H &

W H#3:2021-04-19

B UUE R TLA Al B 5 e Bt 1l B4 i 55 90 H (K
FW-2019-JFY-2) ; B g 1145 4 k. Bl 2 B Bt 2% BH0F 250 H (2020
YYYF049) .,

F—1EE R 1979 ) LWL, By IRBEI 5L M o
SR HERE . E-mail 1 1005768095@qq. com,

oK b BB 28 B L FOK SR I B M R 35 R S5
9o e R ) K A 7 i EE &R R R B
PR B K 4 B A AU .
T b P 25 5 2 i R o R Y B A Y L 32 H )
AR VR B R, B OR SR BLE SE e T
PE b i 45 5 n) 8 2 M 28 02 2 Aok T R R E AR
PR 6 i DRI AR R A P SR h B AR 2 ISR
S E U PE K R R 5 6 B R B it A
iGN ERMFIME 187 EfE R R
TLAEMH S 24 NZF 2 AR E XN
T EL A 003 5 38 L TR A R SR M R R R
R AR A AR B T R R I
. AT R AE 187 M i AL, AR
530 2ok it 5 A R AR I IR A S
Tit 288 VP 1 R 55 4 e e K SRR 187 SR Ak
AR B 7= 5 15 0 o Sy FCAE RO VL AR 8 7 Rk i 4R
PRI
1 RS )ik
L1 RIE AR

A F 2018 1 2019 4F 78 B S 7148 4 v B
2 B A AR o B i 5 FH AT, - e 1, 0
KRR S B 111, 00 mg = ke, BB (P,O;)
THN 62,20 mge kg, HAAH (K, O) & & H
61.98 mg-kg! , AW T =8 H 1.81%.pH K 6. 44,



b

7 3 xR

BF RELFERENFE 18T REHRA T W H 0

A AP

1.2 ##
B ok A R A E 187 iR AR N IR =
(N 46 %), B IR by 50 3sd o R 45 (P, O 46 %0) , B A

FEAH (K, 0 60%) .,
1.3 FHik
1.3.1 &K RAMXIKE T, EXNF

FE 5 B B DX N e BOK P B AP BE T R 3 M
A&, N0 H4iR 0 kgehm? ,N1 R4l 150 kgehm?,
N2 J 2% 300 kgehm™, K50 %3 % B AKF,
M1 Jy 52 500 fk+hm?, M2 2k 60 000 ¥k« hm* Fl
M3 2 75 000 #f-hm?, K5 XATK 3 m, &4
Fiv A 47,3 W, N T oXCHE i AR 418 1 56 %%
FE T s H A A B ) A R,
1.3.2 MERB AT FE AT KR A A0 B
PRI 10 BRI A B K bR & BB A7 s AR SRR
R, B HE bR B AT SO R T 14 %0
PR i LR AT BOA AR R M R 10 B %
G 3 1 BT == S S 228 R SRS SN YA R 2. 4 O
TERLZ50FD F AR
1.3.3 % ¥ o> #  FH Excel 2010 1 SPSS
19. OXF B4l #6473 # o
2 RS0
2.1 RIBMEZEEXNNE 187 KEERKHZ T
& 1AL AE 187 &4 Z R AEA [H 4b
PRIE)AFFF 22 5. MR 7 MINO 4k BB & KK

274, 4 cm, B AL EAE M2NO kb BB 5 K A
94.0 cm, ¥J7E M3N2 kb B A 3k 21 55 KA L 43510 4
304.7 A1 128. 2 em, ZSFFAE ER R FE IR K
R TE 3G KA T R AR M3N2 & B A %
e, s FF S R AR R . 4 ol 1L 6300
16.9% ,7E M3NO b Hirp , R K H 2. 8 cm, 1
B o A 25 B K6 AL 187 28 FF 38 (AR R AN TR 4R
R 5 e 5K T B A it 2 B T G s = A PR A
IR BEA K. 57 A e By MR B R
A ORL RN AT RSB 25 A R A A B e
T A kL B R AT R B o e R B 1 B A
JEEG I AE MIN2 4b FEAE K fe K (23, 7 em) , F KL
HERKA6.1 @) FifT 8 £ (16 17) .78 MINI &b
PP 5 K (5. 2 em) TR 2 (44. 3 D) L TE
M3NO Zb 3 e 5 A~ MR B 55 /0N » 158 W1 ol AL 25 2
it A X E 187 P IS K .

H 3% 2 v LUE L TR — % B K P 1 L B it
ORI 2, bk R UL AT B AT R B
TR B K 7R N2 Ik B R KA . 5
302.5 cm,116.2 cm 4.9 cm, 14. 7 7.41. 3 R Fl
43.5 g, 5 IRl i s FF SR AME AR R B W £ L TE
N2 B E KL 43590 0. 73% F1 9. 2% . B Bl %5
Jiti 5k P 3 T3 0 AE N2 B ek, o 22,0 em,
It HAEAS [F] it 280 Ak 38 v 4% kR 2 e B o I 3 4k
ZE5,

x1 FELENE 187 EREURHNSELRER

3L g /em HfiL/em AR BRE L RRK/m BK/m WK/ em AR/ g X i

MINO  274.4£4.25¢  99.624.07 de  0.03£0.06 b 0f 0.4£0.40cd 21.8%£0.61c 5.1£0.10a 44.3£0.97b 14.7£1.15bc 41.7£1.53a
MINI  293.247.05 ab 105.0£6.09 cd 0b 0f 23.040.47ab 5.240.10a 45.7£0.67a 15.3%1.15ab 44.3£L. 152
MIN2 303, 1£4.27 ab 111.7£6.25 ¢ 0b 2.120.75 ef 23.7£0.95a 5.0£0.15ab 46.1£0.64a 16.0£0.00a 43.3xl.15a
M2NO  274.9£4.79 ¢ 94.0£2.19e  0.57£0.47b 4.9£1.94d 1.0£0.45¢  20.5£0.55d 4.6£0.15¢cd 42.0£0.12¢ 14.0£0.00c 41.7£1.53a
M2NL  293.14+11.49ab 98.0£1.61de 0.57+0.21b 4.4+0.83 de 22.140.60 be 4.84+0.12bc 43.5£0.50 b 14.0£0.00 ¢  42.3£2.08 a
M2N2  299.8%5.31ab 108.7£6.06 ¢ 0.57x0.29b 8.4xl.04c 22.6%0.29 abc 4.9%0.15ab 44.3£0.40b 14.0£0.00c  42.3x1.53a
M3NO  289.54£10.67 b 120.5£1.83b  1.20%0.35a 14.7£2.42ab 2.8%0.29a 17.0%£0.61f 4.4£0.20d 38.2£0.52e 14.0£0.00c  35.3%0.38 ¢

M3NI  295.145.03ab 127.14£1.22ab 1.57£0.42a 13.1£2.26b  1.9£0.61b

M3N2  304.7£10.19a 128.240.362  1.6310.49a 16.9£1.52a

1.8£0.55 b

18.440.85¢e 4.6+0.11cd 40.040.46d 14,040.00 ¢ 37.041.00 be

19.940.40d  4.640.25cd 40.1£0.65d 14.040.00¢c  38.3+1.53 b

e SRR G ARG 5B b B 22 53 1.3 (P<0.05) F A,

3 2 kAl & R — KT L BEE
L5 B ) 18 T, 25 FF SORMER S0 2, AR,
fE M3 3% B fie KA 43 508 1,472, 14. 9% Fl
2.2 e, T RS U AR ek 2D R AT R0 AT R

B /b E kL R, 7R M3 A B RN ME L 4 B
7 18.4 cm. 4.5 cm. 14,0 7.36. 9 ki .39.4 g, 3
ELAEAS[R) Fh AR 25 B R 45 P RAEL 0] 1 A7 78 5 8 3%
=5,



A AP

Z &

T R X M F 73

K2 BEEFRKFREUERSELRER

WE k¥ b/ Hifi/cm sHE BRE S

RRK/em K/ HHL/cm

AR/ g Bl Tk

i NO 79.69.70 ¢ 04.7x12.35¢ 0.60x0.59 a .66.66 b
A N 279.649.7 104,7+12. 35 60+0.59 6.6+6.66 b

L4+l 14a 19.842.19¢ 4.7£0.3¢a 41.5+2,71b 14.240.67a 39.6£3.36 b

VIEEN 293.8£7.26 b 110.0£13.53 b 0.71£0.73a 5.8£5.90b 0.6+1.01b 21.2+2.19b 4.8+0.30a 43.1£2.52a 14.4+0.88a 41.2£3.53a

N2 302.5%6.49a 116.2£10.07a 0.73%£0.77a 9.2x6.52a

0.620.96b 22.0x1.76a 4.9%0.24a 43.5£2.72a 14.7x1.00a 41.3%2.60a

EE ML 290.2413.48a  105.4£7.13b 0.01£0.03¢  0.7+1L13¢  0.1£0.30b 22.8£1.02a 5.1+0.13a 45.4£1,08a 15.3+1.00a 43.1+1.62a

BH 289.3+13.08a 100.2+7.39¢  0.574£0.30b 5.9£2.22b  0.3+0.53b 21.7E1L04b 4.8+0.18b 43.3+£1.07b 14.040.00b 42.1+1.54a

M3 296.4x10.24a 125.3E£3.77a 1.4720.42a 14.9%2.48a 2.2E20.65a 18.4x1.36 ¢ 4.520.20c 39.4£1.05¢ 14.020.00b 36.9L1.62 b

2.2 AERIEIIEG 187 FERZI

M 3 AL E W AFEA KT .NO 5 N1,
N2 7K/ K 7 6 22 57 393K i e 3 K F, i B
it B & KB IR AR KRR B AR K AT, A3
it HE 2% 18 mT DA 98 Bk s g4 s . £
NO~N2 [y i & K -0 [ N oK ™ i Bl E il A
Y 2 A N 5 D FE NT KO B R OK 7
5.0 5 916. 2 kegehm® . N1 fil N2 KFETF E X
rEERARE.

%3 7N MG AR oK TR0 R B A B R X R A B

oK AR K ) A 2 o 2 i AR RE I I RO A RE T L T
I3 AT LR 5 S ORFFRL T B R e A 1R
FPEE I IR B 7 H Ry o A () B K R
JEE 2 52 M) KA A P9 O TR 5 0 IR 52 TR R OK A 1R
P2 ARG B K R HESR O AR R
55 o i 22 RO B A LT i AN ) 13 2
M Xk = KA (A B A 1T AR 57 53 C 77 AR R W
R4 TEARZELETHFEZELRER

Jite AES Ty g/ R -y /
Ab B (kg+hm?) Ab B (kg+hm?)
N1 5916.24292. 4 aA M2 5986.5+356.6 aA

N2 5893.54:185.9 aA M3 5643.6190.0 bB

NO 5402. 64204, 2 bB M1 5582.1+284.7 bB

YR KNG B4 AL & P<<0. 01 F1 P<<0. 05 /K -2
REE.

MR 4 R AT LLE B A [6) B % KO
M1 (IG5 B 1 F oK ™= F M2 i EOK ™ i 22 5
Bkt % K ML 5 M3 JKFE T B oK™ &
LRAEE, £ MI~M3 & EEEN, X7
i B B R RE %) 1 I e s b FE M2 oK
B B K e, 38 5 986. 5 kgehm, Ui B A
— A P TR P B R R OK DR RS,
S BEZ BG4 TR B (B AN R A
JEE 18 Jon i T B

IF 4 "] LA 7 B 1Y 2 M2NT 4k
FH(6 280. 2 kgehm™) , H- Ik -y M2N2 4k B, 7= 4
H6129.9 kgehm™, W 35 ] 22 7 KN & 3, Hk &
% 2 A b B s MINT . MIN2 , M3N1,M3N2 /b
PHE EOK - &2 ARE . PR 2 MINO
(5215, 3 kgehm™) 55 HiAt &b B[] 22 5 1 3K
W KO . Bh 2 A 38 it 8 R A R A K R

8

Ak 3 K/ (kge hm?)
M2N1 6280.24103. 3 aA
M2N2 6129.9444.7 aA
MIN2 5787.4468.5 bB
M3N2 5763.2473.6 bcB
MIN1 5743.54116. 2 beBC
M3N1 5724.84138. 6 beBC
M2NO0 5549.54221. 9 ¢dCD
M3NO 5442.94167.6 dD
MI1NO 5215.3444.1 ¢E

3 WwwhEge

FEAN ] A2 25 X o, 16 85 B B AR 2% B RS
NERIND W= L IR E S 5 N 3 St R N v e = NN
I35 3 B oK . JE AR F 9 3 B e 2 D A
B RN, EOR AR RO REAT A AT R AU
NN R E RN =N - R VAN RIS Be ) || B N
Jii RE KSR s oK ™ 5 22 S ki K. B
BH A5 BE 5% 2% BH R 28 2 it 0K - 38 % &
KB PR R A B R R & gk
A AT LA 38 3 A AL 85 002800 G 7K S 2K 4 3 3 )
¥ FORBER AL BB A AOR BB R & =)
AR B T3 o ok = . gk 1 B IA R
B PR ORI G 0 R AR U A e
ZE L), 1 it R R i K B Y S B . X
T A AT & BRI R S R R AR X B K Y



7 REWF AFLMEFEREHPH 187 REKBRA S EH Y0

ERIGC JE A 53 5% OF B U 72 R
M3 38K B A8 5 R I 0 L A
it

S5 4 AT N 5T S Atk AR BIF 9 R 24 XK 5 15
T 30 o i 2R R A R AR 5T R K S R RN
H 187 AR K= By s . 7 [R]— % K
ST B A it 2R R Bk e R R R
FEATHC A TR BOR R T X5 2R B0 A, 25 R SR A5
PR A0 o 3 it 2 B IR N . A — R AT
P K ik o A i R B B T B L R B —
Jit 2R A B 7 S A 3 g e (L 2205 it i R . AN
AN 23 7= 5 3 0 S T 4 7= i N R . AE N1 K
SR K R R R R . 8 5 916, 2 kg hm?®, N1 Fll
N2 KT EREEZRALE. Y47 EKRK
T AR 77 b B AR 45 g e A R AT S PR
KRR E A TR BN R, AR & U A
1 B OK SR AL 2 TR DR Ol S RERE 2 AR 45 <
5 L AR Sy KAy BRI b R R A S HE R
g BURL A U A1 115 S QT S 2 ol S| D R ¢
i) — i FE /K7 o T B0 % B o 25 FF R ELR R
FFTHRA B G0 58 g He 58 U . Bl 2 D e %
JEE A 8 D R AR SRR AR 41 R AT B AT R
b QAN S AR S NI i 1 L R | O
M1 %% ) K- F 1 5 K 72 48 f M2 K F R Y
TR 2 R AR B 3 KO, ML 5 M3 K-
THEKREESAEE. BT 187 FEA
Ivi it S0 Ak B L S ] o A 2 Ak R vt 2L < %5 B HL
VB Ab 8] (1 7= 1t (AT 07 22 50 H7 - 45 SR 2 0 X 4L 1)
T2 it 281 < %8 ) 1 7 ik 2 AN S 3 i 2R o (] L e
FE 2 B TR 1Y) 7= i 25 Skl B 2 . B il e
AL Sl AR R EORE R L

KIER AR AT o A A AL i B AR &
P LS IR S R VAT A S = o S TR R

BA TR AR PR it SR R R ) AT G RS R

A ERA BRI R

e ¢

(1] T3, s JRUAE 38 (5 VL, 4 05 A8 fh o SR VT A 6 K i
RAEMFZWLT ] RIEILAR R, 2019(6) :20-26.

[2] HRBE.EREA, IMHEAS . 55, AR I 399 AN TR) 20 ) ok 8 B 0 1
AR F KRR R LT ], o E Rl 2020,39(1) :61-63.

[3] i, T, 4= gk 53 M A A BROIB VLA A J W £ ok
PR ML ] A LS . 2019,50(9) 1 254-261.

[4]  ENAGE, sk, BOBH L 3. @ HOW B KOB i A 3K 268 2 &
5T gl B E IR, 2020.51(3) :193-194,197.

(5] BEdE. B RPUW & Ry T 0] B R 1 g e 42 L) 1. A lk IF
% 5 4% ,2018,24(7) . 82.

L6 2=, m 2%, ik A BT, 5. R B 5 U ME ML ) B B9 & FhF
b EL)]. EoKRH,2019,27(4) 1 167-174.

[7] BUANE.#HFE.ZER.%E ERMERBAMEZEL 5L
WER A SR R PP % [T fE W % 4. 2020, 46 (8)
1135-1145.

[8] HhsEde, phfliar, 2m#, & BZHERME 187 @k b
AR AL AR . 2020, 42(6) :19-20.

[9]  ErH. FRME 187 FRAERRE KB BB AR LT ] A BHL
2017,24(1) :12-13.

[10]  JARI BRI T 4 B2 . 4. KL 5 % 1 % T oK 37 B B B 21
A EMAR B R LT ). LBk #)24, 2020, 48(24)
30-32,35.

(110 BB, FEME, 5K A2 2R 25, FiAl 2 % 5 it R 0 8 ok
RS TR R [T, AR b ARk A 2, 2020, 45 (1) 17-
20,67.

[12]  JEE B 50 X0 He L 45 38 %% Ul 50 4T B ep 18 = BRI &
FIA 2w [T ], R B ,2019,44(2) - 7-12.

L1387 ko) BH B30 fof Jek ¥ S ) v 2 32 5t A % 52 6 K 7™
BEZFMEWE ML 87 KL, 2020, 14 (27);
152-153.

[14] X EAE. AR A e 5 bl 2% 13 %ok B2 oK 7= o S sl 35 1 5%
[T, Fp A ,2017,35(4) :119-120.

Effects of Nitrogen and Density Interaction on Agronomic
Traits and Yield of Maize Cultivar Heyu 187

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

LI Can-dong

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

Abstract: In order to improve the planting technology level of Heyu 187 and give full play to the potential of in-

creasing yield and income of cultivation measures, this study adopted a split plot experiment design. The main

plot was the planting density, and three density levels were set, M1 was 52 500 plants « hm?, M2 was
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60 000 plantsehm® and M3 was 75 000 plants*hm?. The secondary area was the nitrogen application level.
Three nitrogen application rates were set, NO was pure nitrogen 0 kg*hm™® ,N1 was pure nitrogen 150 kgehm™*,
and N2 was pure nitrogen 300 kgehm™, respectively. The effects of planting density and nitrogen application
rate on the agronomic characters and yield of Heyu 187 were studied. The results showed that at the same den-
sity level, plant height, panicle position, panicle length, panicle diameter,number of rows per panicle,number of
grains per row and 100-grain weight increased gradually with the increase of nitrogen application rate, while the
empty stem rate and lodging rate also increased with the increase of nitrogen application rate. The maximum
maize yield at N1 level was 5 916. 2 kgehm™,and there was no significant difference between N1 level and N2
level. Under the same fertilization level, with the increase of planting density. ear length, ear diameter, row
number of ears,row number of grains and 100-kernel weight decreased, the maize yield under M1 level and M2
level were all significantly different, but not significantly different from that under M3 level. When maize was
planted with low density, higher yield could not be obtained by increasing N application rate. When maize was
planted with high density, insufficient nitrogen application would lead to malnutrition of maize population,
which would affect dry matter accumulation of maize grains and decrease maize yield. The ideal yield can only
be obtained by adjusting the nitrogen application and planting density reasonably.

Keywords: nitrogen and density interaction; maize; crack zone test design
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Multiple Analysis on Main Agronomic Traits of Soybean
Varieties(Lines) with Nematode Resistance

ZHOU Chang-jun,TIAN Zhong-yan, LI Jian-ying, WU Yao-kun, YU Ji-dong,MA Lan,LI Ze-yu
(Daging Branch, Heilongjiang Academy of Agricultural Sciences,Daqing 163316 ,China)

Abstract; In order to explore the genetic variation and correlation of the main agronomic characters of soybean
varieties (lines) with nematode resistance and their effects on the principal components in the western saline
alkali semi-arid area of Heilongjiang Province,and improve the breeding efficiency of new soybean varieties. In
this paper, the variation, correlation and principal component analysis of 11 main agronomic traits of 10 soybean
varieties (lines) with nematode resistance from 2018 to 2019 were carried out. Comprehensive two-year data
analysis results showed that the genetic diversity of 11 main agronomic traits was rich, the largest coefficient of
variation was lodging level, the coefficient of variation was 82. 62% (2018) and 76. 20% (2019), the smaller
coefficient of variation was growth period, the coefficient of variation was 1. 58(2018) and 1. 50(2019) ;correla-
tion analysis showed that yield had significant correlation with pod number per plant and grain number per
plant, but had no significant correlation with node number and grain weight per plant. The results of principal
component analysis showed that the 11 main agronomic traits of soybean were simplified into four comprehen-
sive indexes,and their cumulative contribution rates were 86. 802% (2018) and 85. 254 % (2019), which could
reflect the basic characteristics of the 11 main agronomic traits of soybean,in which pod number per plant and
seed weight per plant factor load were the highest,and they made the largest contribution to soybean yield. In
conclusion, the selection of pod number per plant should be paid attention when breeding soybean
varieties(lines) in the western saline alkali semi-arid area of Heilongjiang Province, and the mutual influence
and restriction of seed number per plant, seed weight per plant, plant height, SCN index and lodging level
should be coordinated.

Keywords: agronomic traits; coefficient of variation; correlation analysis; principal component analysis



