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Table 1 Variance analysis on yield of tested

varieties in plot

H CK H 7=

fh A AN fLik
Varieties Yield in plot/kg More than Rank
CK/%
QY13 15.20 aA 19.3 1
QY10 14.73 abAB 15.6 2
QY6 14. 41 abcABC 13.1 3
QY5 14. 09 abedABCD 10. 6 4
QY12 13. 95 abcdABCD 9.5 5
QY8 13. 93 abecdABCD 9.3 6
QY11 13. 63 abcde ABCDE 7.0 7
QY17 13. 51 abcdefABCDE 6.0 8
QY15 13. 20 bedefgABCDE 3.6 9
QY18 13. 09 bedefgABCDE 2.7 10
QY3 13. 08 bedefgABCDE 2.7 11
QY20 13. 06 bedefgABCDE 2.6 12
QY4 12. 96 cdefgABCDE 1.7 13
£ 696(CK) 12. 74 cdefgBCDEF - 14
QY22 12. 58 defgBCDEF —1.3 15
QY2 12. 42 defgBCDEF —2.5 16
QY7 12. 40 defgBCDEF —2.7 17
QY9 12. 34 defgCDEF —3.1 18
QY1 12. 31 defgCDEF —3.4 19
QY16 11. 92 efghDEF 6.4 20
QY21 11.75 fghDEF —7.8 21
QY14 11. 58 ghEF —9.1 22
QY19 10. 60 hF —16.8 23

T 8 R ) /NG T B R R 28 7 i 3 (P<<0. 01 Al P<
0.05),
Note: Different capital and lowercase letters in the same col-
umn indicate significant differences (P <C 0. 01 and P<<
0.05).
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Table 2 Comparison of the variation of agronomic characters of the tested varieties

LN e /ME e KAH ¥ifE b ifi 22 R 5 R
Characters Minimum Maximum Mean Standard deviation Coefficient of variation/ %
T H L/ 130. 00 140. 00 137.70 2.27 1.64

R /cm 257.00 326. 00 294. 48 17. 28 5.87
FEA R /cm 89. 00 145. 00 115. 35 13.19 11. 44
BIRER/ % 0 18. 30 5. 54 5.52 99. 59

K BERR 2% 3. 00 5.00 3.70 0.97 26. 35

K /cm 17. 20 21. 30 19. 25 1.02 5.27

M/ em 4. 80 5. 40 5.10 0.15 2.98
TP K /em 0 3.60 1.95 0. 86 44. 35

AT B 14.10 17. 20 15.49 0.72 41.66
TTRLEL 29. 00 41.00 36. 26 3.21 8. 85

H R /g 31.70 43.90 38.77 3.08 7.94
HAFHR/ % 71. 80 84. 60 77.63 2.73 3.51
R /g 175. 20 228. 80 204. 88 13.38 6.53

/NI 7R A kg 10. 60 15. 20 13.00 1.08 8.32
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Table 3 Correlation analysis of main agronomic characters and yield
EFERE We  Bm #RE ;Z K B ORRK BOR TRE ERE X éiiﬁ N
TiH Growing ~ Plant Ear Lodging i Ear Ear Longof  Rows Grains 100~ grain~ Seed weight Yield
Items days height height rate blight length  diameter  bald tip  perear  per row weight yield per car in plot
X X(2) X(3) X(4) X6) X(6) X7 X(8) X(9) X(10) X1 X(12) X1 Y
HHH 0.1430  —0.0684 —0.0322 —0.2866 —0.0225 0.3040 —0.1948 —0.3958 —0.0376 —0.0001 0.0359  0.133¢  —0.0704
WE o 0.1317 0.7825% =0,3165  0.3856  0.4595  0.1001  0.2484  0.2807 —0.4248 —0.2904 —0.0938 —0.1115 0.3816
BfiE  0.0676  0.6951" ¢ 0.7336* =0.2774 —0.6141 —0.2954 —0.1660 —0.2072  0.4586* 0.4198* 0.0128  0.3204  —0.2072
Blth% —0.0378  0.4755%  0.7782> * —0.0881  0.5120% 0.4854* —0.1045  0.1772 —0.0976 —0.4618*—0.0902 —0.349  —0.1307
KBEFR —0.3530  0.0388  —0.1258  0.0043 —0.1564  0.3072  —0.3929 —0.0927  0.4139 —0.3029 —0.0226 —0.0543  —0.2709
K 00837 0.2104  0.1792  0.3104  0.0016 —0.4299* —0.0974 —0.1953  0.6167** 0.2685 —0.3973  0.3354 0.1606
B 0.4128  0.2965  —0.0144  0.0192 —0.0213 —0.1044 0.3594 —0.0169  0.0682  0.2245 —0.3137  0.2800 0.5029 *
KoK 0,088 —0.0756 —0.2392 —0.2249 —0.2250 —0.2593  0.2957 —0.1934  0.0631 —0.1006 0.0455 —0.0516  —0.2324
BB —0.3129  0.2349  —0.0660 —0.0843  0.1124 —0.2777 0.1285  —0.0539 —0.1684 —0.0232 0.1938 —0.0244 0.1956
R —o.1012 0 0.1215 0.3446  0.3229  0.3175  0.5472*0.1886  —0.3393 —0.2226 —0.1345  0.4401* —0.,078 0.1116
HRE 03715 0.0213  0.1048 —0.1273 —0.5543* * 01490 0.1903  0.0531 —0.2126 —0.1663 —0.2498  0.0215 0.1045
HkFE  —0.0916 —0.0120 —0.0762 —0.2885  0.1650 —0.1413 —0.0606 —0.1203  0.2975  0.3484 —0.2348 0.3158 0. 3666
BRE  0.3906  0.3028  0.1536 —0.1436 —0.1853  0.2418  0.3700  —0.0596  0.0321  0.2162  0.3249  0.4070 0.1990
ANKFERE 0.2578  0.3701  —0.0462 —0.2251 —0.0776  0.1436  0.5493* —0,0073  0.3390  0.0773  0.1969 0.4362* 0.6641" *

T FRBEMRP<0.05), * * Faf B EMEP<0. 0D T AR RMXREL F LA RAERE.

*

Note: * represents significant correlation (P<C0,05), * * represents extremely significant correlation (P<C0.01); the lower left corner is simple correlation coefficient,and the upper

right corner is partial correlation coefficient,

K1 ERNRFENBERERDHT
Table 4 Path analysis of maize yield in plot

5 Hfﬁ Witel a2 i WMol @5 a6 BT WS W9 B0 el EEA?
Items wtion Passal  Passx2  Passa3  Passad  Passad  Passab  Passa7  Passa8  Passa9  Passxl0  Passall  Passxl2  Pass 213
EEHE —0.0450 0.0564  —0.0226  0.0059 0.0707 0.0124 0.1809  —0.0119 —0.0413 —0.0106 0.0282 —0.0281  0.0628
i 0.4285 —0.0059 —0.2324 —0.0744  —0.0078 0.0313 0.1299 0.0104 0.0310 0.0128  0.0016  —0.0037  0.0487
i —0.3343 —0,0030  0.2978 —0.1217 0.0252 0.0266 —0.0063 0.0328 —0.0087 0.0362  0.0079  —0.0234  0.0247
BIRE  —0.1564 0.0017  0,2038  —0.2601 —0.0009 0.0461 0.0084 0.0308 —0.0111 0.0339 —0.0097  —0.0886 —0.0231
KEEHK  —0.2002 0.0159  0.0166 0.0421 —0.0007 0.0002  —0.0093 0.0308 0.0148 0.0334 —0.042 0.0507 —0.0298
Bk 0.1486  —0.0038 0.0901  —0.0599 —0.0485 —0.0003 —0.0457 0.0355 —0.0367 0.0575  0.0113  —0.0434  0.0389
B 0.4382 —0.0186  0.1271 0.0048 —0.0030 0.0043  —0.0155 —0. 0405 0.0170  —0.0198  0.0144  —0.0186  0.0595
RRK  —0.1370 —0.0039 —0.0324 0.0800  0.0352 0.0451  —0.0385 0.1296 —0.0071 —0.0356  0.0040  —0.0369 —0.0096
(LG 0.1321 0.0141  0.1007 0.0221  0.0132 —0.0225 —0.0413 0.0563 0.0074 —0.0234 —0.0161 0.0914  0.0052
FrRi%L 0.1050 0.0045  0.0521  —0.1152 —0.0505 —0.0636 0.0813  —0.0826 0.0465 —0.0294 —0.0126 0.1070  0.0348
HRE 0.0758 —0.0167  0.0091  —0.0350  0.0199 0.1110 0.0221 0.0834  —0.0073 —0.0281 —0.0175 —0.0721  0.0523
R 0.3071 0.0041 —0.0052 0.0255  0.0451 —0.0330 —0.0210 —0.0265 0.0165 0.0393 0.0366 —0.0178 0. 0655
Bk 0.1609 —0.0176 ~ 0.1298  —0.0514  0.0225 0.0371 0.0359 0.1621 0.0082 0.0042 0.0227  0.0246 0.1250
B AP R O O IX 3 AR B R [ I AL, BRE Ok EEoE of BEORL (oo 162 1), fk
W A AR PR P 8 TR I Bk AR . R (0. 129 8) L RF AR (0. 125 0) [ [] 30 12 R KK

KL H RS /N X i AR AR R KON 0,160 9. 158
AR TGN L N D R RO, DA TR A AR
18

S NI R 8 AT ST BUR R T S Y TR Y SED AN
DXy o 7 AR R R . AR 0 AT I 45 R — AP BN
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TR R R R K 7 i A R R s
— 3 Y [ BG IRk AR TR R R OR R
2.5 EXRFERZHEREFENERT S
X 36 %5 B8 317 Bartlett 3R IE K6 36, 45 5
B8 RITE=142. 389, B F /K P=0. 000 46<C
0. 05, Ui B AT LLIEAT F2 5043 43 B o 38 BBURFAIE (B K
T 1MHET 5 AEMA GRS —2% HEND
077 2% 5Tk % 4 Bk 21, 351%. 19. 629% .
16.067% . 11. 197 % F1 7. 608 % , HAlE 45 T £ K 4k
ZHRG RN 76.57% . MRYE A B 1 FRAE ]
R T T 5 — U RRIE(E R 2. 989,
TR B — FE L R/ R BRI O RR R LD
DX g R A R R R R RN T K
FAGA R 0. 733.0. 708.0. 635.,0. 605.0. 466,
0. 4601 0. 381, P k7 F | /N X 7= 2 S W | oK B

=24
i

A= B, TR AR S e S A oK ) 42 B i e
R R A R R AR TR L R R R e i R
P DR 2R — 3 A 4 ) ROk A 28 A PR R B
W R AR R 2. 748, BT R B AR R
AR (—0.705) , J& 52 W) K & B bt 451 % 19
T WOER 32 4 T LA AT R S R . pe e 2R
S R B A (0. 784) AT £ (0. 580)
S 1 TS 2 TR R IR L A ) R K S R A
555 U 35 43 78 A 4 R PR (0. 515) (R AT
(0. 557) o iz 2 B4 ] BE i 0 Bk = AR R R
55 L 35 B3 B R i R R KB 2% (0. 524) , Hk
JEFEA 0. 496) , H: 32 %3 S W Fh 0 BT M T R
fift R AL AP R T . B e ] DX R SRR LR S
3 Nl i Al NI I R N (= 1 TS B e

(0. 784) (HAFER (0. 733) JFEATE(0. 580) A%k
755 (0. 515) JF##H (0. 496)

RS SHEABMIERNERSSTER

Table 5 Principal component analysis results of allcharacters of maize varieties
55— 3 A B ERS EES CAIED ) 551 3 A
First principal Second principal Third principal Fourth principal Fifth principal
FER component component component component component
Characters
FEAE (i TR fir £ FEAE(H A F fir 2 FEAE(H (K7 fir £ FFAE(H TR fir £ FEAE(H A F fir 2
Eigenvalue  Factor load  Eigenvalue Factor load Eigenvalue Factor load Eigenvalue  Factor load  Eigenvalue  Factor load
EEHEHH 0.279 0.482 0.251 0.417 —0. 247 —0.370 —0.133 —0.171 0.215 0.221
v 0.410 0.708 —0.139 —0.231 0.042 0.062 0.399 0.515 0.009 0.009
T 0.350 0.605 —0.337 —0. 559 —0.151 —0.226 0.251 0.324 —0.210 —0.217
fil 1k % 0.220 0.381 —0. 425 —0.705 —0.199 —0.299 0.277 0.357 0.052 0.053
K BERG % —0.129 —0.224 —0.239 —0.396 0.372 0.558 0.037 0. 047 0.507 0.524
K 0.266 0.460 —0.237 —0. 393 —0.079 —0.118 —0.375 —0. 484 0.156 0.161
T 0.270 0. 466 0. 305 0.506 0.015 0.022 0.272 0.352 0. 480 0. 496
RRK —0. 099 —0.171 0.298 0.494 —0. 148 —0.222 0.196 0.253 0.328 0.338
AT H —0.005 —0. 009 0.092 0.152 0.387 0.580 0.431 0.557 —0.334 —0. 345
TR 8 0.209 0.361 —0. 360 —0. 597 0.200 0.301 —0. 368 —0.475 0.155 0.160
ok 0.219 0.378 0.245 0.407 —0. 340 —0.510 —0.183 —0.236 —0. 321 —0. 331
R 0.085 0.147 0. 069 0.114 0.523 0.784 —0.175 —0. 227 —0.210 —0.216
HUR R 0. 424 0.733 0.211 0. 350 0.173 0. 259 —0.210 —0.271 —0.066 —0.069
IR R 0.368 0.635 0.284 0.471 0.316 0.474 —0. 005 —0. 006 0.020 0.021
FEAE A 2. 989 2.748 2.249 1.668 1.065
TR/ % 21. 351 19. 629 16. 067 11.917 7.608
itk E % 0.2135 0. 4098 0.5705 0. 6896 0.7657

FRE 32 B o W 45 51 » 2 5 B U2 5 )5k
TR Bl AR M EE A S5y, R 6 s
B LE A HEA R 5 A KR QY 13,
QY6.QY11.CK.QY17, 5 =& 4 B A M 7] X
S w2 mr 5 07 /9 & ok QY13.

QY10.QY6.QY5.QY12, L 2 i 1y
QY10 FELE G &R T IS T B2 6 47, 1 #£
PRSI T AL QYLD BT ES 3 4. E1E
PR TAT 8 LA R E R AR FE (P
0.05), T4 EARAEG LA 5w LLE R H i
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Table 6 Main component scores and comprehensive evaluation of different maize varieties
B4y Scores
EAREE L

B s BT ERS BSEMS BmEMS BEERS . 4

o Comprehensive )

Varieties  First principal ~ Second principal ~ Third principal ~ Fourth principal ~ Fourth principal scores Ranking
Componenl component componenl Componem Componem

QY1 —2.06 0.79 —0. 34 —1.20 —1.78 —0.618 19
QY2 —1.94 —0.63 0.99 —2.93 0.87 —0. 664 20
QY3 2.25 —0. 89 —2.62 1.19 —0.58 —0.017 13
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QY11 1.74 —0.93 1.75 0.62 0.58 0.589 3
QY12 1.32 —0.48 0.97 —0.47 0.81 0.347 9
QY13 1.22 2.61 0. 94 0.25 0. 80 0.914 1
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QY18 0.46 1.06 1.19 0.51 —1.39 0. 452 8
QY19 —1.46 0.16 —2.84 —1.59 —0.04 —0.929 22
QY20 2.50 —2.23 —1.22 —1.09 —0.48 —0.267 15
QY21 —1.77 —0.82 —1.78 0.37 0.33 —0.757 21
QY22 1.73 —2.05 —1.40 1.12 —0.82 —0.187 14
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Abstract; In order to explore the variation of main agronomic traits of new maize varieties in the arid area of
Western Heilongjiang Province and its role in yield composition,so as to improve the efficiency of new variety
cultivation. The variation, correlation, path and principal component analysis of 14 agronomic traits on 23 maize
varieties were studied. The results showed that the genetic diversity of 14 agronomic traits of the tested varie-
ties was rich,and the coefficient of variation was between 1. 64 % and 99. 59%. In the correlation analysis, there
was a significant positive correlation between plot yield and single ear grain weight (r=0. 664 1) ,and a signifi-
cant positive correlation with ear diameter (r=0. 549 3) ,seed yield (r=0.436 2). In the path analysis.the di-
rect path coefficient of ear diameter (0. 438 2) to yield was the largest,followed by plant height (0. 428 5) ,seed
yield(0. 307 1); The results of principal component analysis showed that the 14 main agronomic traits of maize
were simplified into 5 comprehensive indexes,and the cumulative contribution rate was 76. 57 % ,among which
the factors contributing more to the yield were seed yield (0. 784) and grain weight per ear (0. 733). QY13 had
the highest score and outstanding performance in calculating the comprehensive score of principal component.
The comprehensive analysis shows that ear diameter, grain weight per ear and seed yield are important traits
that directly affect corn yield in the arid area of Western Heilongjiang Province, and the correlation of other
traits should be paid attention to.

Keywords: agronomic traits; coefficient of variation; correlation analysis; path analysis
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