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Selection of High Photosynthetic-efficiency Wheat Varieties Based on Principal Component Analysis
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Abstract To explore the photosynthetic performance of different wheat varieties and screen high photosynthetic efficiency wheat varieties, and
to provide an important foundation for promoting high photosynthetic efficiency of wheat breeding research process, we measured the changes of

( College of Life Science and Technology, Henan Institute of Science and Technology,

chlorophyll content and chlorophyll fluorescence parameters of 28 representative wheat cultivars in Henan Province since the founding of new
China. And the principal component analysis method was used to study the 13 photosynthetic efficiency indexes of 28 wheat cultivars. Results
showed that the coefficient of variation of 13 photosynthetic efficiency indexes was 2. 33%—26. 53%. The cumulative contribution rate of the
first three principal components extracted by principal component analysis was 88.22% , which fully reflected the photosynthetic efficiency in-
formation. Combining with the comprehensive scores of high photosynthetic efficiency of each wheat variety and grain yield, the high yield pho-
tosynthetic efficiency wheat varieties were Bainong 307, Zhoumai 16, Luomai 6, Neixiang 188, Yumai 49, Zhengmai 7698 and Bainong 207 ;
the low yield and high photosynthetic efficiency varieties were Yumai 10, Yumai 21, Yumai 25 and Zhoumai 27 ;the high yield and low photo-
synthetic efficiency varieties were Aikang 58, Baofeng 7228, Gaoyou 503, Wen 6, Xinong 979, Yumai 34, Zhengmai 366, Zhengmai 9023
and Zhou 18 ;and low yield, photosynthetic efficiency varieties were A Bo, A Fu, Huixianhong, Shaannong 7859, Xi’ an 8, Yumai 54, Yumai

18 and Yumai 13.
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Table 1 Names of wheat varieties

s LR 9> PR
Number Variety name Number Variety name
1 (g 15 %3 10
2 IFS 16 %3 13
3 AL 58 17 %A 18
4 B 307 18 #7321
5 EF 7228 19 #F 25
6 il 503 20 # 34
7 HEELT 21 %3 49
8 w265 22 B 366
9 NZ 188 23 FRAZ 7698
10 e 7859 24 #9023
11 6 25 JEZ 18
12 W85 26 JEZ 16
13 Pk 979 27 JEZE 27
14 #% 54 28 HA 207

L3 Rigit KR AR R R AL A v, 5 3 4
FAL AL 84 A NX, AN ALK 6.6 m*, B R
150 kg/hm® 4&Fht ]y 2019 4F 10 A 2 H R A A X80
AN GEABERE RS THE R ORI R] y 2020 46 H 4 H ., it
0y FH /0N 22 7 b mir — vk M e R, it AE & Ol 42 E K E A
1 200 kg/hm*( N-P,0,-K,0 >y 18-12-10) , HoAl 3k 1545 14 [
21— R AT
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Table 2 Formulae and glossary of terms used in the JIP-test in the a-

nalysis of the O-J-I-P fluorescence transient

A= i H ZRE X

Code Ttem Parameter mean

1 Plabs  LAMGOGRE JHEAM Y 1 RETE %

2 F/F, RO HOEUR BEFI I HrOG A O R Al A 1
KL

3 F/F,  PSILERFOGIERCR

4 ABS/RC PRSI W L g

5 DI,/RC A i O AE s R RE R (FE 0= O B))

6 TR,/RC  Hf7 O HLOHR I TR R Q Mfig it (75 ¢ =
0 i)

7 DI, /CS, Al AR AIFERL(#E 1= O BY)

DI,/CS,, B EFRAYHAFERL(TE 1= TFM i)

9 v, I RS F P SR A B A% 38 B L T
it Q, M AL T Z R 5 ok
sl Q MIFWF I LLR (FE ¢= 0 )

10 S BAZRGEN, HBIITH Q. B JFES, T iR
T HRE S

11 Vi TEJ s A B] AR DE 5 3

12 PE, T AL A B T8 (FE 1= 0 i)

13 Chl MR A

1.5 #HEAIE R Microsoft Excel 2007 Foit4dE ;% R
T AF (www. r-project. org) HEATHET 04T

2 RS

2.1 AEUMERFENEEEREERHERST L3
B, 28 A~ /N F b B AE PL abs, F/F, . F./F, . ABS/RC,
DI/RC.TR,/RC.DI,/CS, DI /CS, ET,/TR, .S, .V, ®F, fl
Chl fETEARRFEERY 22 5% 0 S5 R WoR, 4R IR 2 5 RECH
—E TR AL, KA R RO 2. 33% ~ 26. 53%, Hith
PI abs 1Y 78 S5 & B0 &% K, N 26. 53%, H ¥k & DI /RC
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Table 3 Analysis of photosynthetic efficiency indexes among different wheat varieties

UIYE|

Plabs F,/F, F/F
[tem

m

ABS/RC DI /RC TR,/RC DL/CS,

DI/CS, W, S vV PE, Chl

m J

f¢/MA Minimum 2. 13 0.14 0.77 1.52 0.23 1.29
i K{H Maximum 7. 39 0.24 0.86 2.52 0.55 1.97

FrifE2E SD 1.18 0.02 0.02 0.19 0.07 0.14
SEH4{H Mean 4.44 0.18 0.82 2.02 0.36 1.66

61.28  359.00 0.56 20. 10 0.28 0.45 34.96
120.70  562.00 0.72 41.22 0.44 0.57 53.11
13.85 40.35 0.02 4.99 0.02 0.03 4.19
81.68  459.26 0.65 27.81 0.35 0.53 43.22

AESEZBCV//% 26.53 10. 85 2.33 9.61 18.24 8.46

16.96 8.79 3.54 17.94 6.53 4.80 9.70
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ZATE (—0. 362) fy 4 X B s K, Wi /N2 el R st A% v, o 3
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SEA A T 7 25 DTRRE AR R/ INAE b R R R ROR 25
BTEM BREL F=0. 572F, +0. 183F,+0. 128F,, HeaiRL 4
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Table 4 Eigenvalues, variance contribution rate, cumulative contribu-
tion rates and rotated component matrix of the principal

components of photosynthetic efficiency

Ak F, F Fy
PI abs 0.357 0.054 0. 069
F./F, -0.320 0. 007 0.348
F./F, 0.320 -0. 008 -0.348
ABS/RC -0.325 0. 151 -0.220
DI,/RC -0.355 0.071 0.123
TR,/RC -0.284 0.175 -0.362
ET,/TR, 0.207 0. 496 0.182
ET,/ABS 0. 305 0.353 -0.033
DI,/CS, -0.307 0.221 0.294
DI,/CS,, -0.197 0.414 0.107
v, -0.207 -0. 496 -0.182
S, 0.112 -0.294 0.557
Chl 0.175 -0.122 0.288
FHEH Eigenvalue 2.723 1.541 1.288
FIHR Contribution 57.2 18.3 12.8
rate//%

L TTHk R Cumulative  57.2 75.5 88.3

contribution rate//%
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Table 5 Principal component comprehensive evaluation and ranking of photosynthetic efficiency of different wheat varieties

=} (=}

?(_);7; V:?iﬁyﬁfne F F, Fs F ﬁi’i
1 [SE7] -3.493 -0.078 0.855 -1.903 27
2 Fif -2.684 0.170 1.023 -1.373 25
3 ER$T 58 -0. 811 -0.423 0.151 -0.522 20
4 5 4% 307 5.492 -1.575 1. 601 3.059

5 4 7228 -1.042 -0.237 -0.512 -0.705 9
6 w503 0.336 -0. 686 -1.339 -0. 105 14
7 M ELaT -3.769 0. 639 1.143 -1.892 26
8 K6 0.922 0.423 -0.299 0. 566

9 N% 188 3.427 0.745 -0.691 2.008 3
10 et 7859 ~1.481 -0.262 -0. 839 -1.002 2
11 =6 -0. 620 0. 609 0.055 -0.236 17
12 P 8 -1.991 0.573 -0.859 -1.144 24
13 Tk 979 -0.302 0.223 -0.116 -0. 147 15
14 ¥ 54 -0.136 -0.363 0.531 -0.076 12
15 %3 10 0.917 1.359 -1.132 0.628 4
16 %3 13 -4.549 -1.924 0. 051 -2.948 28
17 % 18 0.718 -1.606 -1.524 -0.079 13
18 #3 21 0. 069 0. 886 -0.615 0.123 11
19 %3 25 0. 630 0. 804 -2.016 0.250 8
20 #3334 -0.343 0.312 -0.476 -0.200 16
21 %3 49 0.439 -0.061 -0.786 0.139 10
22 o 366 -0.269 -0. 656 -0.345 -0.318 19
23 3 7698 -0.181 1.034 0.945 0.206 9
24 3 9023 -2.225 0.307 0.592 -1.141 23
25 JA# 18 -0.475 0.142 -0.550 -0.316 18
26 Ji#% 16 -0.329 1.951 1.681 0.384 7
27 JHZ 27 0. 896 -0.010 -0.434 0. 455 6
28 5 4% 207 4.701 -1.255 1.487 2.650 2
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Fig.1 Classification of wheat varieties with different photosynthetic efficiencies based on four-way division method
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