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Quality grading of pepper seedlings and construction of
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Abstract To comprehensively and accurately evaluate the quality of pepper seedlings, the K-means clustering
method and comprehensive evaluation method were used to study the 50 day old pepper seedlings of two
caltivars, ‘Early Mature Red Line Pepper’ and ‘Jia chang No. 6’. The results indicated that: The
comprehensive evaluate index of both ‘Early Mature Red Line Pepper’ and ‘Jia chang No. 6’ ranges from
0. 333 to 0.996; The principal component analysis divided 11 indicators employed in this study into 2 types of
principal components, with a cumulative contribution rate of 75.8%. Correlation analysis was conducted
between the comprehensive evaluation index and the strong seedling index, and four models with high
correlation were selected for the seedling index, which were ‘Dry weight of underground partX Scattered lump
rate X Dry weight of whole plant’, ‘Fresh weight of underground part X Scattered lump rate X Dry weight of whole

plant’, ‘Fresh weight of whole plantX Scattered lump rate X Dry weight of whole plant’, ‘SPAD X Scattered lump
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rate X Dry weight of whole plant’, and the correlations were 0.673, 0.690, 0.657 and 0.701, respectively. In

conclusion, the optimal seedling strength index model is “Fresh weight of underground partxX Scattered lump

rate X Dry weight of whole plant”. Based on the selected robust seedling index model, it was concluded that:

The comprehensive evaluation index=0.813 and the strong seedling index=1.255 belongs to high-quality

seedlings (Grade 1 ) ; The comprehensive evaluation index range is 0.507-0.813, and the strong seedling

index range is 0. 102-0. 682, which belongs to qualified seedlings (Grade 11D ; The comprehensive evaluation

index<<0. 507 and the strong seedling index<<0. 102 belongs to weak seedlings (Grade [l ). In a word, this

study provides a high-quality seedling evaluation system and a basis for seedling grading for industrial seedling

and mechanized operations of fruity vegetables or other vegetables.

Keywords pepper seedling; scattered lump rate; seedling index; principal component analysis
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Table 1 Weight coefficient of single indicator of pepper seedlings

RN DEEY
Indicator Weight coefficient

#k 5 Plant height 0.094 8
ZX#l Stem diameter 0.1057
bR 3 ff i i Fresh weight of underground part 0.101 9
Hiy b 7 i Fresh weight of above ground part 0.110 9
4 #k fif 5T 5 Fresh weight of whole plant 0.113 8
MR H T B & Dry weight of underground part 0.101 6
Mo I3 1 i /= Dry weight of above ground part 0.100 8
4 ¥k T B it Dry weight of whole plant 0.103 3
HH X 4% 2 # 4 Soil and plant analyzer development content 0.043 4
1 Y Leaf area 0.064 4
e % Scattered lump rate 0.059 4

2.2 BIENREEERH

BROABUR 11 T 5048 b SR i R B R K 2 8
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Table 2 Membership function and its parameters of single indicator of pepper seedlings
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L (e ’
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Pl " I:m h b 4y £ 7Y 5.80 14.2 20. 20 28. 20 6.20
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2501 /mm )
S di 1E S A 1. 36 - 2.39 4.39 0.82
Stem diameter
b T AR 5/
“.AEg 1E 25 70 A i R 0.68 - - - 0.44
Fresh weight of underground part
by - FR A/
TR TE A543 A i K 7 1.95 - - - 0.79
Fresh weight of above ground part
A ok B o e/
S F 2553 i T 2.94 . . . 117
Fresh weight of whole plant
H AR B/
PR TE A543 A i K 0. 06 - - - 0. 06
Dry weight of underground part
b b AR B/
“.AEg AE 25 73 A i R R 0.23 - - - 0.16
Dry weight of above ground part
Atk T B/
s TE A543 A i K 0.32 - - - 0.22
Dry weight of whole plant
I 25 2 A
AR 5 7 Bt e ] ] ] e
Soil and plant analyzer development content
i/ em?
‘ E A 93 A i K 4.30 - - - 19.87
Leaf area
HE AR %
i AE 25 70 A Al R 0.22 - - - 12.72
Scattered lump rate
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Fig. 1 Comprehensive evaluation index of quality of pepper

seedlings
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Table 3 Rotated principal component matrix of indices of pepper seedlings

By %y & 5 AH G
Principal component Index Degree of correlation
Hb I #8F F Dry weight of above ground part 0.923
MR 3+ B Dry weight of underground part 0. 960
4B+ & Dry weight of whole plant 0.954
PC1 M -3 fif § Fresh weight of above ground part 0.812
M~ # fif § Fresh weight of underground part 0.922
4 #% fif T Fresh weight of whole plant 0.899
SPAD {H SPAD value 0. 344
¥k % Plant height 0. 850
peo 22 M Stem diameter 0.796
1 Y Leaf area 0.730
HHE # Scattered lump rate 0.729
HE:PC: EMA.
Note: PC: Principal component.
2.5 HEEHEESTNIEBAXEST HL/#k ) X kR T B it 7 PLK& S (SPAD/ B R ) X 42

PEHL A ML G R 8. CERL/ MR+ R PR BT 7 kB CK1 L. CK2 . CK3 il CK4,
TR R/ I TR E)X AT RE” T TE I SRl B A BIF 580 v 48 B & % R LRy O 5K
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Table 4 Expression formula of pepper strong seedlings index model

P55 T 45 4L F5 H: 48

No. Strong seedling index No. Strong seedling index
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CK2  (MiF#THE/ L #TRE) X 28T iE X12 Hby S A < HIORE X bR T T A
CK3  (ZEHM/BRm) X 20k T i X13 S8 i /=i o v S R i 4
CK4  (SPAD/#k ) X 28k T i i X14 Hb TR S e R < SR X A bR T T
X1 o BT R X kT R X15 b T R i < i T AR X A bk T R B
X2 Mo BT R X AT R X16 S N5 G I 2 S o /e BT
X3 b b < AR X A bR TR X17 bR M T R R X A bR TR
X4 S W s SN 2 G 7 S R T X18 SR T < ZE ML X AR TR
X5 b B T OBk R X A bR T B X19 S W B 5 < I B X A Bk T T
X6 R E XS X 2T TR X20 AR CHUE R X AT R
X7 Hby RS T H KO T R X A BE T T X21 SPAD X ##5 X &bk T &

X8 R T IO R X Ak T R X22 SPAD X 254 X &8k + i &

X9 b L fiE E <R R X A bR T B X23 SPAD X I 1 AU X 4 i

X10 M b A EE O ZEM X kR T R X24 SPAD X HU¥E & X 4 ¥k + F i




96 IS [ N SR S

2024 4F 55 29 %

A 24 F L T — sk 2 WS AR, R AT RE 4 T
) A FROBEURD T T R A K LR A VT HR SOOI
& B AT A DGR 43 BT, 0 3 4 A4S B OGP A ke
B R BB A (3R 5) , 43 51 R X8 . X16 . X20 Fll X24, 4
K43y 3R 0.673.0.690.0. 657 F1 0. 701, ¥ 55 T
X M4
2.6 HEEIEHIE

BiE B B R BT LR AR AN NS 2w R
PR 90 K &Iy v KT 07 356 Hh 1Y) 4 o B e B5ORE A dE
e E YRR AIE , 45 32 W CK2 Ml CK3 76 A [ 5 b o
T M 22 (3R 6) 5 T 2B 1Y X8 . X16 . X 20 Fil X 24
HH OGP 1 70 B, v X6 CHl T 8 & F X ORE
B AR D LE 2 FhOBfORL T R b A G g, AT
VE S BRABCH: 18 48 F008E AL 0% D H A o
2.7 HEEHRENR

DL 110 BEBHBURD 1 25 6 DF 0 48 BOR KR X X 16
CHlL T 8 e B IO 6 XA R T T s )BT R T =21
AT 8BS BOE B R 4y (R T A F8 8 >=1. 255
RO CL 90 A 48 807E 0. 102~0. 682 & 1%
B CIZ0 OB 455020, 102 M85 i (1T 4% .

303
TR A AR IR ) P9 3 o ) e R AT R

BEAL AN [ B AL A B, A5 /D 57 3 77 1 R N 9 e 2R 7
RO R A — R IR S

F6 FTREMMHERHERS

F5 HEEHERESESITFNMEHNBEXREH
Table 5 Correlation coefficients between index model of

pepper strong seedlings and comprehensive evaluation index

A=s AH G 2R R ¥ PSS EE L1
No. Correlation No. Correlation
CK1 0.474" X11 0.540"
CK2 0. 307" X12 0.536"
CK3 0. 308" X13 0.300™
CK4 0. 408" X14 0.466"
X1 0. 544" X15 0.453"
X2 0.408" X16 0.690"
X3 0.591" X17 0.333"
X4 0.553™ X18 0.497"
X5 0.346™ X19 0.514"
X6 0.417" X20 0.657"
X7 0.405" X21 0.456"
X8 0.673" X22 0.555"
X9 0.547" X23 0. 350"
X10 0.511" X24 0.701"

TR 28 FAR R 3 (P<<0. 01D,

Note: ** means a significant difference (P<20. 01).

L% Jim S LA A B R A A 7 DRI A A o
ol v R 7l A TR B G BE AD R o AN TR Wt i R
PR BRI A TR o K B 1 SR R (8 G 3k B A F)
BROBUH: 1 98 HOBE B O CZERL/ZE %) X 2tk T i

SRTNEHNEXRY

Table 6 Correlation coefficients between strong seedling index and comprehensive evaluation index for different pepper cat

cultivars
ity i
. CK1 CK2 CK3 CK4 X8 X16 X20 X24
Variety
WA
. 0.442 0.331 0.217 0.410 0.691 0.714 0.687 0.721

Early Mature Red Line Pepper
R

0.426 0.398 0.341

Jia chang No. 6

0.425 0. 705 0.775 0. 700 0.710

x7T HMHEEHRESR
Table 7 Quality grade of pepper strong seedling index

} BB/ A Zia AN 1R L A 15
9 Grade ) o o
Sample number Comprehensive evaluation index Seedling index
37 =0.813 =1.255
Il 41 0.507~0. 813 0.102~0. 682
32 <.0.507 <0.102
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