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Analysis of the Gray Correlation of the Non-seasonal Broccoli Agronomic Traits of Different Planting Densities in Cold Mountain
Areas

LI Yan-lan' ,WANG Chao-shun’ | LI Xiang' et al (1. Yuxi Academy of Agricultural Sciences, Yuxi, Yunnan 653100; 2. Agricultural
Comprehensive Service Center in Tadian Town, Eshan County, Eshan, Yunnan 653200)

Abstract Through the experiment of different planting densities of cauliflower and the method of grey correlation analysis, this paper tried to
find out the primary and secondary relationship between planting density and each agronomic character, in order to find out the influence of
planting density on yield and agronomic character of Lika 1. The results showed that the order of the importance of planting density on each ag-
ronomic character of Lika 1 was yield>development degree>growth period =number of outer leaves > vertical diameter of ball>horizontal diame-
ter of ball>weight of single ball>plant height. Under different planting densities, the comprehensive performance order of each agronomic char-

acter of Lika 1 was 49 500 plants/hm®>45 000 plants/hm®>54 000 plants/hm®>40 500 plants/hm®>36 000 plants/hm*>31 500 plants/hm?>

58 500 plants/hm”>.
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Table 1 Agronomic characters and yield of cauliflower under different planting densities

FIRE EEY THRE Sh-% B Ry 207 s H Rk it
Qb r Planting Growth Development ~ Number Plant Longit- Transverse Weight Yi iﬁél
- - . . . . . ield
Treatment density period degree of outer height udinal diameter of single Ko/ hm?

Jikk/hm? d cm leaves /> cm cm cm ball //kg g/hm
@ 3.15 71 43 9 48.0 9.5 14.6 0.7 41 067.00
(@) 3.60 71 43 9 48.0 9.5 14.6 0.7 42 342.00
® 4.05 71 43 9 47.9 9.5 14.6 0.7 55 030. 50
@ 4.50 71 43 9 47.9 9.5 14.5 0.7 58 108. 50
® 4.95 71 43 9 47.5 9.4 14.3 0.7 55 855.50
©® 5.40 71 42 9 47.8 9.3 14.3 0.6 55 405. 50
@ 5.85 71 42 9 47.5 9.3 14.1 0.6 52 327.50
SF-Y{E Mean 4.50 71 42.70 9.00 47.80 9.43 14. 43 0.67 51 448.07
FrifE22 Standard deviation 0.92 0 0. 69 0.00 1.20 0.45 0.39 0.05 6 222.67
2 FHRE5HF [, (k) =, 1 /s, (k) S EARHEALS AR , 2R 26 @ PRARTE
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Table 2 Data standardization results

E:El No. o i 2 2€ X, X X X

1 ~1.467 4 0 0.434 8 0 0.166 7 0.659 9 0.6148 ~1.668 3
2 -0.978 3 0 0.434 8 0 0.166 7 0.659 9 0.614 8 ~1.463 4
3 -0.489 1 0 0.434 8 0 0.083 3 0.659 9 0.614 8 0.575 7
4 0 0 0.434 8 0 0.083 3 0.659 9 0.6148 1.070 3
5 0.489 1 0 0.434 8 0 ~0.250 0 0.4399 0.6148 0.708 3
6 0.978 3 0 -1.014'5 0 0 0.2199 -1.4344 0.6359
7 1.467 4 0 -1.0145 0 ~0.250 0 0.2199 -1.4344 0.141 3
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Table 3 Absolute difference between planting density and agronomic trait factors

Eil .. AX, AX, AX, AX, AX, AX, AX, AX,

1 1. 467 4 1,032 6 1. 467 4 1634 1 21273 2321 2.0822 0.200 9
2 0.978 3 0.543 4 0.978 3 2.779 1 1638 2 1.833 0 1.593 1 0.485 1
3 1,489 1 0.054 3 0.489 1 3.3515 1.149 0 1.3438 1,103 9 1064 8
4 0 0.434 8 0 0.083 3 0.659 9 0.595 7 0.614 8 1.070 3
5 0.489 1 0.054 3 0.489 1 0.739 1 0.049 2 0.4114 0.1257 0.219 2
6 0.978 3 1.992 8 0.978 3 0.978 3 0.758 4 0.900 6 2.4127 0.342 4
7 1. 467 4 2.4819 1. 467 4 1.717 4 1.247 5 1,907 7 2,901 8 1.326 1
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Table 4 Correlation coefficients between different planting densities and agronomic traits

?";i] N, X, X, X, X, X; X, X, Xq

1 0.533 2 0.618 7 0.5332 0.506 3 0.440 6 0.419 2 0.4459 0.893 0
2 0.631 4 0.755 1 0.6314 0.376 2 0.505 7 0.477 6 0.5126 0.775 5
3 0.529 5 0.968 6 0.5295 0.3333 0.593 2 0.5550 0.602 9 0.6115
4 1.000 0 0.794 0 1.000 0 0.952 6 0.7175 0.737 8 0.731 6 0.610 2
5 0.774 1 0.968 6 0.774 1 0.693 9 0.971'5 0.802 9 0.930 2 0.884 3
6 0.631 4 0.456 8 0.6314 0.6314 0.688 4 0.650 4 0.409 9 0.830 3
7 0.533 2 0.403 1 0.5332 0.493 9 0.573 3 0.467 6 0.366 1 0.558 2
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Table 5 Association degree(r;) between density and agronomic traits

MR KIKSE

Agronomic Association iy
traits degree Rank
HEFWI(X,) Growth period 0.661 8 3
FFREJE (X, ) Development degree 0.709 3 2
ANHHE( X, ) Number of outer leaves 0.661 8 3
e (X,) Plant height 0.569 7 7
BRY\FE (X)) Longitudinal diameter 0.641 5 4
BREE12 (Xg ) Transverse diameter 0.587 2 5
PAFRTR (X, ) Weight of single ball 0.5713 6
Fei (X ) Yield 0.737 6 1
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Table 6 Association degree(r;) between different planting densities

i RIREZ

Planting density Association Zraiy
B/ hm? degree Rank
3.15 0.548 8 6
3.60 0.583 2 5
4.05 0.590 4 4
4.50 0.818 0 2
4.95 0.850 0 1
5.40 0.616 3 3
5.85 0.491 1 7
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Table 6 Background reference values, toxicity coefficients, enrichment

coefficients and potential ecological risk coefficients of each

heavy metal element

%%%%{E == Z H 24 Z 2§E$§JXLK\L‘7
H4JEICE  Background ﬁ(ﬁTi\ﬁ m(%ciﬁ REU(E,)
Heavy metal  reference e e Potential
element values TOX.IC'l[y Enrl(jh'mem ecological

mg/ke coefficients coefficients risk coefficients

Cu 30 5 0.90 4.50
Zn 80 1 1.02 1.02
Pb 25 5 1.28 6.40
Cd 0.5 30 0.16 4.80
Cr 60 2 1.02 2.04
Hg 0.25 40 0.25 10. 00
As 15 10 1. 60 16. 00
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