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B A A 7 43 B ik B b (46°47'24"N, 130°24 ' 8"E , g
K 80 m) | BB e VLA Al Bl 27 B 2% Ak 43 B ik 4
Hb(46°36'N,126°58'E, ik 174 m) . BB ITH K
M BEF B 55 55 0 IR 43 B ik 56 L (47°16'N, 123°41'E,
3k 149 m) .

1.2 A&

12,1 R X 3 %A, M1 M2,
M3 435483 6. 00 J7.6. 75 J7 I 7. 50 JT Bk hm?, %
F 65 cm ZBAE , KIX K, AN BEE R L B4 i Ff FR
FE TR 667 m?,

1.2.2 AZEMAAF & ICESETHY. B
W CV3) 3R W (V6D i e (VT K
WI(R2) (FLA (R3) i 2 (R5) | 58 24 (R6)
WA E. V6. VT, R2,R3,R5,R6 i 2 25 #l.,
V3.V6,VT,R2,R3,R5,R6 A fix K J& I 0 it
A (MULA) F1 - i) #1485 %0 (LAD ., V3, V6,
VT.R2.R3.R5.R6 J@# 0 K T4 & & (LDW) I

19



#iF A2 AR 2 A o ok L A % 12 9
T R (SDW) . 3 Iy, Hh 2 RE (M2) AR 35 45 0 T b = B IR 2 B (MDD 43 31

1.2.3 %4  FIH Excel 2007 317 %5k 8 &
FRAVERE FH SAS v9. 0 B 4T 229007

2 #5500
2.1 AEAZEXMNGKESNEHEEZ 0

HKEBRETEE 297 3 MHEE X3 AHE
TrRE S AT, R TR T (VE) J5 Pk 1
T V4 (R2) 3L 2] (R3) 35 3 A 1 5 1Y
R E . FL A (R3) 2] 58 2] (R6) 2292 FE AL
2018 i1 2019 4E4 & 29 7EFFFFIG /R [X R3 A 4]

B 5. 00 % A1 4. 01 % , i % BE (M3 AR &0 T
B M1 B 5. 77 % 1 3. 93 % s Ak L [X. R3S
M2 #k B 4 T Bk & B ML 3 6. 5020
9.44% ., M3 k8% & 4 T & M1 i 8. 84% i
8. 72% sHEAR W L X R3 B M2 #5554 4F T &%
EE M1 B8 6. 00% F1 0. 01%, M3 #1410 F
B M1 6. 37% H1 2. 73% . Mk 7 22 Ak ML IX.
FEIUH AR S

x1 AEFEX*RESMEHENZN
Table 1 Effect of different densities on maize plant high and stem diameter (cm)
W FF IR Zi AT
FEAR T Growth Qigihar Suihua Jiamusi
Characters  Year
period M1 M2 M3 M1 M2 M3 M1 M2 M3
i 125 2018 V3 15.521 15.50 g 15.37h 15.63e 15.73d  15.03i 17.50c 18.83b 19.60a
Plant V6 44,24 ¢ 46.13f  46.25¢  55.23a 47.47bh  43.33h 47.10d 47.47b  47.20 ¢
height VT  261.67 g 262.67f 264.33c¢ 259.001 264.15d 266.33b 261.00h 263.67 ¢ 278.33a
R2  265.67g 263.67 h 266.66[ 256.00i 268.00e 274.66b 271.00d 273.67 c 279.00a
R3  260.00g 273.00e 275.01d 256.33h 273.00e 279.00a 261.00f 276.67c 277.62b
R5  243.181 246.67 ¢ 256.21f 244.58h 267.00d 273.33c 262.00e 274.00b 275.67 a
R6  240.56 h 243.38 ¢ 251.30f 240.41i 257.00d 260.00c 256.80 e 267.66b 277.67 a
2019 V3 16.30d 17.50b  17.80 a 9.12 i 9.78 g 9.65h 13.47f 13.49e 17.35¢
V6 64.00b  69.33a 64.00b 47.21e 48.65c  47.48d 38.50f 31.44h  32.08g
VT  253.40f 261.20e 263.40d 270.00c 276.67 b 287.67a 241.20i 243.30h 252.20 ¢
R2  256.331 262.67e 266.33d 283.33c 291.33b 292.67a 251.60i 254.80h 254.99¢g
R3  254.301 264.50 e 264.30f 275.33c 301.33a 299.33b 264.20h 264.22 ¢ 271.40d
R5  245.601 253.40h 255.60f 278.44c¢ 295.46b 299.02a 253.80 ¢ 256.40 e 256.60d
R6  243.501 250.40h 253.50 g 280.00c 285.14b 285.66a 258.40f 260.00e 260.40d
EYiI 2018 V6 2.09 ¢ 2.66 a 2.19 b 1.30h  1.33¢g 1.20 i 1.67 d 1.63 ¢ 1.60 f
Stem VT 3.12 ¢ 2.69 f 2.64 g 2.90d 2.77 e 2.77 ¢ 3.40 a 3.20 b 3.20 b
diameter R2 3.14 ¢ 2.77h  2.511i 2.97 e 2.82 1 2.80g  3.43a  3.23b 3.03d
R3 3.21 ¢ 2.94 f 3.06 d 2.96 ¢ 2.94 1 2.83g  3.53a 3.40 b 3.06 d
R5 2.44g  2.43h  2.361i 2.87d  2.8le 2.77 1 3.30 a 3.07b 3.03 ¢
R6 2.26e  2.02f 1.94 g 2.70 a 2.60 d 2.60d  2.63¢ 2.67b 2.60 d
2019 V6 1.48b  1.48b 2.31 a 1.20 e 118 f 1.21d  1.28¢ 1.06 h .10 g
VT 3.12d  3.12d 2.49 f 2.77 e 2.37 g 2.27h  3.56a 3.44 b 3.24 ¢
R2 3.35a  3.33b 2.55 f 2.80 e 2.55 f 2.50g  3.16¢ 3.02d 2.80 e
R3 3.12 a 3.10 b 2.62 g 2.83 f 2.54 2.55h  3.05¢ 3.04 d 3.00 e
R5 2.86a  2.76c¢ 2.62d 2.77b  2.43e 2.35 1 2.62d  2.18¢ 2.10 h
R6 2.21g 2.0l 2.06 h 2.60 ¢ 2.36 e 2.23 1 2.72a  2.62b 2.40 d
TE AN [ /NG 5 B AR AN ) 45 B b 1 2 55 W 35 (P<C0. 05) . R [l

Note: Different lowercase indicate significant difference( P<Z0. 05)between different density treatments,the same below.
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Table 2 Effect of different densities on maize MULA and LAI
btk A EEW FF IR R Ak AR 7
& Srowth Qigihar Suihua Jiamusi
Characters  Year
period M1 M2 M3 Ml M2 M3 M1 M2 M3
BKEIT 2018 V3 16.20d  17.57c¢ 18.10a 13.92h 15.19e 14.00g 14.15f 12,441 17.83 b
i I T AR V6  476.64 ¢ 562.79a 527.98b 160.00e 161.60d 126.50 1 109.25g  97.19i 101.87 h
MULA/cm? VT 1076.52d 995.73f 1035.02 ¢ 1364.67 ¢ 1456.67 a 1445.00 b 784.54 g 783.95h 771.94 i
R2  1001.21 1 1009.23 d 1002.32 e 1346.67 ¢ 1450.67 a 1442.00 b 785.67 h 789.61 g 780.21 i
R3  1174.33 b 1142.21d 1120.17 e 1100.00 f 1232.00 a 1168.33 ¢ 734.551 837.10g 795.5h
R5 1136.50 ¢ 1138.91d 1108.27 f 1155.00 ¢ 1180.67 a 1165.33 b  790.52 i 803.69 h 849.41 g
R6 648.13f 592.301 652.10 e 1030.33 b 1121.67 a 956.67 ¢ 619.45g 659.18 d 617.43 e
2019 V3 16.50 ¢ 16.80b 16.8 b 14.281 16.34d 15.78e 14.15g 12.44h 17.83a
V6 142.60 f 165.30a 162.30b 159.49 ¢ 143.79 ¢ 147.82d 85.71g 66.96h 62.64 i
VT  901.57 ¢ 951.93c 728.531 898.56f 839.62¢g 820.69h 985.37a 953.88b 914.871i
R2 821.831 873.60b 817.89h 887.00a 841.25e 811.251 844.13d 854.57c 821.81 g
R3 854.12d 798.45g 852.45¢ 794.501 855.25c¢ 797.38h 886.86a 837.56f 863.57b
R5 878.21b  762.47 h 943.03a 853.75d 836.63e 822.25f 807.38g 683.761 867.83c
R6 864.30 b 775.30f 876.30a 832.00e 834.38d 849.75c 707.73h 697.101 761.58 g
A 2018 V3 0.15 ¢ 0.15 ¢ 0.20 a 0.13 e 0.14 d 0.17 b 0.09 f 0.13 e 0.20 a
$5% LAT V6 0.85 ¢ 1.25b 1.31a 0.14 g 0.16 f 0.20d 0.13 h 0.16d  0.18 ¢
VT 4.53 ¢ 4.57 b 1.78 a 3.01 h 3.49 g 3.55 1 2.78 i 3.85 e 3.96 a
R2 1.46 b 4.35 ¢ 4.58 a 2.98 h 3.47 g 3.63 1 2.87 i 3.85 ¢ 3.96 d
R3 4.31 ¢ 4.32 b 4.53 a 2.58 h 3.14 g 3.19 1 2.23 i 3.74 e 3.95d
R5 4.30 b 4.22 ¢ 4.42 a 2.24 1 2.97 g 3.04 f 2.70 h 3.47 e 4.14 d
R6 0.911 0.97 g 1.24 f 1.48 e 1.69 d 2.03 b 0.94 h 1.87 ¢ 2.08 a
2019 V3 0.13 e 0.15 ¢ 0.12 f 0.13 ¢ 0.14 d 0.18 b 0.12 1 0.13 e 0.19 a
V6 0.35 a 0.30 b 0.25 ¢ 0.14 h 0.15 g 0.19 d 0.14 h 0.17 e 0.16 f
VT 4.06 e 4.28d 3.28 f 2.88 h 2.78 i 3.24 g 4.50 ¢ 4.58b  4.78 a
R2 3.70 b 3.93 ¢ 3.68 a 2.87 h 2.78 g 3.36 1 4.47 i 4.82 ¢ 5.03 d
R3 3.75 ¢ 3.65d 3.70 f 2.54 h 2.80 i 3.18 g 4.69 ¢ 5.14b  5.65a
R5 3.95b 3.43d 4.24 a 2.66 g 2.58 h 3.24 e 3.23 1 3.62 ¢ 4.24 a
R6 1.14 i 1.43 g 1.34 h 1.68 ¢ 1.65 f 2.05 d 2.10 ¢ 3.28b  3.89a

21



#3482 K% 2 %

ok o H

oL

# 12 #

29 1 S5 KR T I i T FR R - e R S B R B
HEEXES 2018 Ml 2019 4EA F 29 fEFF
IR X R3 B M2 3835 & F LAL & M1 435
WA 0. 23% F1—2. 67% . M3 #8510 F & M1
B 5. 10% # — 1. 33% ; 2 AL # IX. R3 B 4] M2
FBE SR LA %% M1 36Hm 21, 71 % 1 10. 24 %,
M3 R B S 0F TF4 M1 e Jin 23, 64 % 1 25. 20 % ;
FEARMT L X R3 B M2 3% 355 540~ LAT & M1
A 67. 71 % H1 9. 59 % , M3 %15 55440 F 8% M1
T 77.13% A 20. A7 %, 38 T % B BE AT AL

7

LAL, LAT 76 AR X 2 B 0 & 0 28 7
FEE =
2.3 AEZEEXNHRAMEFRTUROZMW

A E 29 FBR T 0 R TR S ) B R R 8 KO
AAFE, BRI T YRS 8 T R
Tl T R TR A S A R AN ] % B
KA FRRR T T R BR B A I 1 0 T FAALR
2018 M1 2019 4F4 £ 29 7EFFFF M /R Hu X R3 B3
M2 BB SR R T B ML 23 5 BEAIR9. 36 %%
F10.09% . M3 $& 3% 41 R #5 M1 FEAIK 10. 67 % Al

x3 ARAEETHRAZEFTURTWL
Table 3 Effect of different densities on maize LDW and SDW

A SELY s AN
FEAR i Growth Qigihar Suihua Jiamusi
Characters  Year
period M1 M2 M3 M1 M2 M3 M1 M2 M3

Rt 2018 V3 1.47 b 1.23 ¢ 1.53 a 0.18 e 0.11 g 0.15f 1.18 d 0.11¢g 0.15 f

Y B LDW V6 12.46 ¢ 15.50a 13.81b 1.57 e 1.46 f 1.33g  6.24d 1.46 f 1.33 b

VT  72.44a 63.45b  62.52c 58.67e 52.33g 61.33d 56.00f 52.33g 61.33d

R2 69.50 ¢ 69.80b 66.78f 62.88g 67.42¢ 70.43a 68.00d 67.42¢ 70.43 a

R3 83.10a  75.32e 74.23g 80.00c 77.67d 74.33f 82.00b 77.67d 72.33h

R5 79.67a 76.83c  75.32d 71.00f 68.33g 72.33e 78.00b 68.33g 72.33e

R6 36.61g 38.22e¢ 37.24f 70.33c¢ 63.67d 71.00b 78.00a 63.67d 71.00b

2019 V3 1.25 a 1.03 ¢ 1.21b  0.14g  0.15f 0.16e  0.72d  0.15f 0.16 ¢

V6 23.97a 14.60c  23.90 b 1.37 e 1.37 e 1.35 f 4.60d 1.37 e 1.35 f

VT  70.73¢ 59.60d 72.50b 56.70 e 50.00f  43.30g 93.00a 50.00f 43.30g

R2 71.83 ¢ 67.20d 73.57b 56.70 ¢ 56.70 e 56.70 ¢ 90.00a  56.7c 56.70 ¢

R3 75.07b  75.00c 74.60d 69.82e 66.70f  65.47¢g 92.00a  66.7f 65.47 g

R5 74.50 ¢ 46.50g 76.50b  65.43d  60.52f  64.23e 90.00a  60.52f  64.23 e

R6 50.23b  31.10g 39.83f 41.00e 50.00c  43.30d 90.00a 50.00c  43.30d

ZFFTY 2018 V6 0.88 ¢ 0.95 a 0.91b  0.75e 0.73 f 0.79d  0.24g  0.23h  0.23h

& SDW VT  95.89a 76.43c  70.09e 78.00b 74.67d 69.33[ 44.00g 44.00g  40.00 h

R2 97.37a 77.73d  69.83e¢ 80.45b 78.82c¢  68.78f 48.00g 46.00 h  44.00 i

R3 121.02a 99.68b 72.42f 90.67c 83.00d 81.00e 56.00g 54.00h  54.00 h

R5 105.03a 99.10b 67.15h 95.67c 85.00e 86.00d 86.00d 84.00f  78.00g

R6 127.74a 89.46g 59.38i 103.00b 94.00d 93.33e¢ 96.00c  92.00f  88.00h

2019 V6 0.84 ¢ 0.89b  0.97a 0.75 f 0.76 ¢ 0.80d  0.68g  0.66h  0.63i

VT  99.47b 100.73a 98.63c 66.70g 56.70h  54.42i 83.00d  80.00e  67.00 f

R2 96.93b  89.90d 109.73a  90.00c 76.70g 76.70g 86.00e  82.00f  60.00 h

R3 97.50 ¢ 91.20e  90.50f 133.30a 106.00b  93.30d 84.00g 76.00h  76.00 h

R5 98.00d  94.50f  99.50c 112.48a 108.56b 96.36e 98.00d 94.00g  90.00 h

R6 99.80d  99.80d  90.07h 100.00c¢ 99.00e 96.70 g 120.00a 106.00b  98.00 f
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Table 4 Effect of different densities on yield characters in 2018 and 2019

K oML BEATHL 1ThRLEL kL%
AEAy b X 5 Ear Ear RRK Row Grain Grain ﬁ*ji f"%

Year  Region  Density  length/ diameter/ Bare tip number number number 100 grain Yield/

length/cm weight/g  (kgehm?)
cm cm per ear per row per ear

2018  FFFFMEIR M1 21.50 6.10 2.40 16. 20 38.50 634.00 33.83 8104. 40
M2 19.97 5.50 2.60 16. 00 38.10 605. 33 32.96 8278. 30

M3 19.97 4. 80 2. 64 16. 10 38. 00 602. 67 32. 80 8853. 90
(2218 M1 21. 67 4.93 0.17 16. 00 49. 00 747.67 35.33 13162. 50
M2 21.50 4. 90 0.67 16. 00 44,00 692. 00 34. 90 14450. 00
M3 20. 00 4. 60 1.17 16. 70 38.00 613. 33 30. 95 10940. 00
1A M1 21.70 5. 60 1. 00 17. 30 39. 00 674.70 41.57 13088. 10
M2 21.50 5. 60 1. 50 17. 30 39. 00 664.70 41.43 13577. 90
M3 18. 30 5.50 1.70 17.30 36. 00 622. 80 38.66 13127. 90

2019  FFFFMER M1 21. 30 4.73 0.67 16. 00 46. 00 734.00 40.17 12181. 43
M2 21. 20 4.67 1. 67 16. 00 42.00 714.00 39.97 11080. 73

M3 21.16 4,33 1. 00 16. 00 41. 67 704. 20 36. 60 12815. 02
224k M1 21.54 5.05 1. 04 16. 00 45. 30 680. 30 34. 60 11568. 90

M2 21.46 4. 86 1. 56 16. 00 44. 30 672. 30 34.50 12485. 00

M3 20. 56 4. 80 1.73 14. 70 42.70 660. 70 30. 20 11987. 30

AR M1 19. 60 5. 40 1. 20 18. 00 36. 00 648. 00 32.63 12078. 10

M2 19. 50 5.40 1.70 18. 00 34. 00 612.00 31. 46 12587. 30

M3 16. 40 5. 30 2.10 18. 00 33.00 594. 00 31.53 12137. 30

2.5 AREBEEXNEBFTHHZM

I 5 A LA L AR A R b 2T I
W (R5) 2 i A= 77 185 0 — 20, )l (R6) W 32 3
AR 22 5 . B PR 0 3% B A
AL AU HE S MBS . 2019 4E =10 CRYBLIR R
2717 C. AW 4 A 27 H. W% 10 5 H. LM

#1162 d. 2019 4EAEY A& W15 2018 4F [a] A AH
FU R B ARG AN E B AR KT 2,5 A LA
52018 A W AR LR K /0 52 ) H 7 s A T
FEJ5 56 AMRIRZ WX ERE A K AR .7 AR
TS R AR £ H BBIE R BRI 2 oK
HERAF AT SRS 7 d B8 AW
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Table 5 Change of growth period under different densities in 2018 and 2019

9 H AR A BRI 2 3 R K A F
#HER .

(H-H)
(month-day)

ARy X Gd-a A i PO RmwUn AR JTAE WER RLBUH O EEEUE U
Year Region Density  Planting V3 V6 V12 VT R1 R2 R3 R5 R6
2018  FFHFMIR M1 05-03 05-22 06-02 06-23 07-15 07-18 07-21 08-02 08-22 09-22
M2 05-03 05-22 06-03 06-24 07-17 07-19 07-22 08-04 08-24 09-26

M3 05-03 05-22 06-03 06-24 07-18 07-21 07-24 08-05 08-24 09-27

24k M1 05-03 05-21 06-05 06-25 07-21 07-21 07-24 08-06 08-23 10-01

M2 05-03 05-21 06-05 06-24 07-21 07-21 07-24 08-06 08-23 10-01

M3 05-03 05-21 06-05 06-25 07-21 07-21 07-24 08-06 08-24 10-2

AT M1 05-03 05-21 06-02 06-22 07-17 07-17 07-20 08-01 08-17 09-29
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Effects of Environment and Density Interaction on Agronomic
Characters and Yield of Heyu 29

NIU Zhong-lin, JIN Xiao-chun,JIANG Bai-fu,QIU Lei, WU Li-li, LI Ru-lai,GAO Hong-tao
(Jiamusi Branch of Heilongjiang Academy of Agricultural Sciences,Jiamusi 154007 ,China)

Abstract: The maize variety Heyu 29 (2017014) which was breed by Jiamusi Branch of Heilongjiang Academy

of Agricultural Sciences has the characteristics of high yield(increased 6. 09% compared with the control) ,sta-

ble yield,lodging resistance,and less incidence of leaf diseases. The suitable production environment of Heyu 29

can provide support for the increase yield in maize production and the income of the people in Heilongjiang

province. In this study, the effect of different planting densities and places on agronomic characters and yield

characters of Heyu 29 was studied. The result showed that with the increase of planting density, the agronomic

traits and yield traits of Heyu 29 changed, the stem diameter, maximum unfolded leaf area became smaller,and

the leaf area index (LLAD) ,plant height increased; the dry matter accumulation of a single plant decreased,but

the dry matter accumulation increased of the population; the highest yield was gaining under the density of

67 500 plantsehm™ in east and middle region and 75 000 plantsehm?in west region of Heilongjiang province.

Keywords: maize; planting densities; agronomic characters; yield
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