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o 7
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‘Mohawk’” ‘Caddo’ s
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1599 mm, 17. 9 C, 255 d,
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‘Excell” *Eliott’ ¢ Disirable” * Mohawk” *Caddo”’ ,
3
13
.31
( ) D) 1 cm,
s 1 mm,
L3 2
_ [15]
721 470,649,665 nm
s Arnon [
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(ChD (Canr),
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L1-6400XT OPEN 6. 2

6400-02B LED
, 3
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134
PAM-2100
s 3
20 min
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(Fm — Fo)/Fm, PS [|
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(Fm'— F)/(Fm' — Fo')
NPQ=(Fm—Fm')/Fm’,

1 4

Excel 2019 ,

SPSS Statistics 18 0
2
21
1 s
s 0.76~1. 12 m,
‘ Excell 7, ¢ Schley ’, ¢ Excell”’
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1
Table 1  Growth indicators of Carya illinoensis between different varieties
Variety Seedling height/m Ground diameter/mm New branch growth/cm Leaf length/cm Leaf width/cm
‘Schley’ 0. 76+0. 12b 1. 68+0. 28b 18 864 1. 04bc 5 47+0. 18a 0. 924+0. 14a
‘Barton’ 0. 78+0. 08b 1. 2340. 09b 21. 34+1 15b 6. 87+ 1. 13a 1. 4840, 34a
‘Excell” 1L 1240 10a 2.15+0. 12a 26, 18+0. 65a 6. 1740. 59a 1. 3340, 30a
‘Eliott” 1. 0840. 06a 2. 06+0. 17a 26, 87+0. 99a 6. 93£0. 55a 1. 2340. 03a
‘Disirable’ 0. 89£0. 03ab 1. 6940, 41ab 19. 2940, 55bc 5 37+0. 56a 1. 67+0. 35a
‘ Mohawk”’ 0. 84+0. 12ab 1. 51%0. 09ab 17. 2740, 42¢ 5 90£0. 53a 1 260 15a
“Caddo” 0. 93+0. 03ab 1. 67+0. 14ab 21 27+1. 63b 6. 13+0. 71a 1. 2840, 22a

(P<<0. 05) B

Note: Different lowercase letters in the same column indicate significant difference at P<Z0. 05 level. The same as below.

o 1. 23 ~ 2 15 mm,
. —x— “Schley’ —a- ‘Barton’ —e— “Excell’ —o— ‘Eliott®
"Excell” " Eliott” ‘ SChley ’ —— ‘Disirable’ -+ ‘Mohawk’ = ‘Caddo’
‘Barton’, 17. 27~26. 87 cm, ‘Excell’ 15
‘Eliott’ , ‘Eliott” > oo
‘Excell’ > ‘Barton” > ‘ Caddo’ > * Disirable” > g 17
= 9L
‘Schley’ > “Mohawk’ , g ,
< 7t
, 5 37~6. 93 cm, % st
0. 92~1 67 cm, 2 sl
< R 4L
2 , ‘Excell”’ Chl a s @ ! . . . . . . . .
26lmge g -1 200 400 600 800 1000 1200 1400 1600
’ ’ -3 SEHRGEEE PARi/(nmol-m=2-s7)
‘Caddo’ 85 11% ., ‘Excell’ Chl b
, 08l mg-g’, , 1 Pn-PARi
‘ Caddo’ 68 75%, Chl Fig 1 The Pn-PARi curve of of
“Excell”’™ “ Eliott > > * Barton’ > * Disirable’ > Carya illinoensis between different varieties
‘Schley’ > ¢ Mohawk” > ‘Caddo”, ‘Excell” Car ,
082 mge+g ', . .
) Photosyn Assistant
¢ b ¢ M )
Table 2 Pigment content in leaves of Carya illinoensis ’ 3 + " Excell Eliott A
between different varieties mg+g ! ’ ’ ‘Excell”
¢ ’ 0 ‘ ’
Variety ~ Chl a Chl b Chl Car Mohawk 82.59% . ‘Mohawk
“Schley” 1. 76+0. 06e 0. 5140, 0lde 2 28+0. 12¢ 0. 60+0. 03¢ I‘(‘P . .
‘Barton” 2 2140 05¢ 0. 72£0. 01c 2 93=£0. 06b 0. 760. 02ab ‘ .
Barton”  50. 79% . ‘Eliott” Ly
‘Excell” 2.61+0. 0da 0. 81£0.0la 3. 41+0.05a 0.82+0. 0la / 5P ’
‘Eliott” 2.34+0. 04b 0. 7340 0lc 3 07+0. 04ab 0. 734+0. 01b ’ ¢ MOhaWk ’
‘Disirable” 2. 07+0. 04d 0. 7740. 01b 2 84+0. 01b 0. 78+0. 0lab 91. 89 V . 7 Rd i L 43 ~
‘Mohawk” 1. 5840, 02f 0. 54+0.02d 2 12+0. 07cd 0. 6240. 02¢ L, .
“Caddo” 1 4140, 02g 0. 4840 0le 1 8940 21d 0. 6040, 03¢ —2 56 pmol e m™* s, ’
¢ Eliott > > ¢ Excell” > ‘ Barton’ >
2.2 ‘Disirable”’ > “Caddo’ > “Mohawk’ > “Schley’ .
1 , (PARD) 23
, (Pn) o PARi

800 pmol * m * « s ' .7 Pn PS T Fu/Fo,PSTl
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Table 3

3

The photosynthetic parameter in leaves of Carya illinoensis between different varieties

Variety Az //(,Ltnol em 2es 1)

Age /(mol « mol—1) Lep/(pmol » m™2 «s7 1) Lsp/(umol + m=2 « s 1) Ryg/(pmolem~2«s 1)

‘Schley’ 8 36+0. 06¢ 0. 05740. 003e 25. 33740, 88de 869, 334+10.97d —1 4340, 02a
‘Barton’ 10. 2340. 09b 0. 06740, 003de 42, 67+ 1 20a 1 040. 00428, 58¢ —2.2940. 07b
‘Excell” 15. 2140. 40a 0. 093+0. 003ab 27. 33+ 1 76de 1 286. 67+30.90b —2.30+0. 13b
‘Eliott” 15. 2040, 16a 0. 07340, 003cd 37.33£2 19b 1 435. 33424, 63a —2.5640. 22b
‘Disirable’ 10. 7240. 13b 0. 08340. 003be 33 33=% L 45bc 988. 33+18. 35¢ —2.204+0. 12b
‘Mohawk” 8 33+0. 10c 0. 10340, 007a 21. 67+ 1 20e 748 00+28. 69e —1 7040. 09a
‘Caddo”’ 10. 2840. 15b 0. 09340. 003ab 30. 331 76cd 910. 33+8.11d —2.1940. 14b
Fv/Fm,PS ]I ‘Caddo’, 0. 81, ‘ Disirable’ 0. 76,
Dpsy » qP Drs .7
NPQ( 4), Fv/Fo Dps , ‘Excell” ‘Eliott’
, ‘Mohawk’  “Caddo’ , ‘Caddo’, ¢P
‘Schley ’ ¢ Disirable ’, ¢ Barton’ ‘ Excell ’ .7 qP
‘Eliott’ . Fv/Fm , ‘Mohawk” 0. 46, ‘Excell”’
,7 Fou/Fm 0. 30, NPQ , ‘Excell”’
, 0. 76 ~ 0. 81, ‘ Mohawk ’ ‘Eliott” NPQ .
4
Table 4 The chlorophyll fluorescence parameters in leaves of Carya illinoensis between different varieties
Variety Fv/Fo Fuv/Fm @ps i qP NPQ
‘Schley”’ 3. 3640. 23b 0. 7740. 01b 0. 5740, 0lcd 0. 42+0. 04ab 0. 454+0. 07b
‘Barton’ 3. 94+0. 13ab 0. 80+0. 0lab 0. 54+0. 0lde 0. 377+0. 02bc 0. 25+0. 02¢
‘Excell” 3.91%0. 15ab 0. 80£0. 0lab 0. 65+0. 0la 0. 300, 01d 0. 67£0. 06a
‘Eliott” 3. 70+0. 12ab 0. 79+0. 0lab 0. 6540. 0la 0. 334+0. 0lcd 0. 61+0. 05a
‘Disirable” 3. 27+0. 34b 0. 76+0. 02b 0. 60+0. 01bc 0. 42+0. 02ab 0. 37%+0. 03bc
‘ Mohawk” 4. 334+0. 20a 0. 81+0. 0la 0. 64+0. 02ab 0. 460. 02a 0. 26 0. 04c
‘Caddo” 4. 21+0. 21a 0.81+0. 0la 0. 5340. 02¢ 0. 3340. 0lcd 0. 26+0. 03¢
2 4 ,
o
25
N
, 5
, Amax L .
.Chl a.Chl b, Chl, Car , ) ) 6
° Il(jp Chl b N Chl N Car . 6 ’
. R, .Chl b,Chl, Car 88, 387%, ,
, .Chl a o o ) 1(F1D)
Dps . 43.313%, 0. 490,
, Chl b,Car , , 7 ,F1
Chl a,Chl . qP A,ue vLsp ~Chl a,Chl 2(F2)
, . .Chl a, Ag« Fv/Fo., Fv/Fm ; 3
Chl ,  Chl b,Car (F3) . “Lep s
. NPQ , NPQ ; 4(F4)
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Table 5 Correlation analysis of photosynthetic and fluorescence characteristic parameters with growth and chlorophyll content
Indicator Az Aqe Lep Lsp Ra Fv/Fo Fo/Fm Dpsj| qP NPQ
Seedling height 0. 679%* * 0. 291 0. 026 0. 610% * —0. 475%* 0. 080 0. 135 —0 004 0. 389 —0 337
Ground diameter 0. 545%* 0. 106 —0 107 0. 467* —0. 345 —0 028 0. 055 0. 065 0. 642*%* —0 512%
Leaf length 0. 289 —0. 070 0. 229 0. 352 —0 234 —0 033 —0 013 —0 037 0. 136 —0 344
Leaf width 0. 104 0 135 0 194 0 101 —0 245 —0. 001 0. 000 —0. 019 —0. 082 0. 055
New branch growth 0. 893* * —0 029 0. 289 0. 888%* * —0 567%*  —0 084 —0. 035 —0 112 0. 698** —0 814**
Chl a 0. 781%** —0 219 0. 427 0. 805%* * —0 538% —0. 246 —0 194 —Q0 572% % 0. 686** —0 420
Chl b 0. 710%* * —0. 063 0. 482* 0. 703%* * —0 602%*  —0 247 —0 216 —0 473%* 0. 494 * —0 304
Chl 0. 775% * —0 185 0, 447* 0. 792% * —0 562**  —0 250 —0 202 —0 556% % 0. 650*%*  —0. 399
Car 0. 6377 * —0. 088 0. 507* 0. 613** —0 605%* —0 199 —0 164 —0 508* 0. 437* —0 297
dFE 5% 1% .
Note: * and * * indicate significant difference at 5% and 1% levels.
Lep 5 5(F5) 6
FU/F??’Z . 6(F6) Table 6 The eigenvalues and variance contribution rate of
A b
principal component analysis
R, Ppsy &
6 )

Variance contribution Total contribution  Facters
Factors Eigenvalue

N N rate/ % rate/ % weight
R 7 1 8. 229 43, 313 43, 313 0. 490
2 2. 870 15. 103 58 416 0. 171
:F =0 494 X F1 + 0. 171 X F2 + 3 1. 956 10. 297 68 713 0. 116
0. 116 X F3+0. 091 X F4+0. 072 X F5+0. 06 X 4 L 521 8 007 76. 720 0. 091
5 1. 204 6. 334 83. 054 0. 072
F6, 8, 6 1 013 5 333 88, 387 0. 060
7
Table 7 Factors loading matrix of principal components on different traits
Factors
Indicator F1 F2 F3 F4 F5 F6
Seedling height 0. 575 0. 447 —0. 073 0. 231 0. 304 —0. 148
Ground diameter 0. 502 0. 381 —0. 492 0. 143 0. 019 —0. 188
Leaf length 0. 323 0. 095 0. 135 —0. 569 0. 299 0. 586
Leaf width 0. 201 0. 018 0. 534 —0. 009 0. 703 0. 081
New branch growth 0. 837 0. 255 —0. 205 —0. 269 —0. 007 0. 198
Az 0. 929 0. 272 —0. 133 —0. 003 0. 017 —0. 010
Aqe —0. 113 0. 683 0. 092 0. 386 0. 317 0. 000
Lcp 0. 476 —0. 213 0. 568 —0. 476 —0. 273 —0. 298
Lsp 0. 932 0. 117 —0. 107 —0. 146 —0. 024 —0. 005
Ry —0. 728 —0. 266 —0. 326 0. 253 0. 032 0. 387
Chl a 0. 921 —0. 229 0. 081 0. 221 —0. 114 0. 096
Chl b 0. 860 —0. 238 0. 276 0. 262 0. 045 —0. 056
Chl 0. 920 —0. 234 0. 129 0. 234 —0. 078 0. 061
Car 0. 818 —0. 241 0. 341 0. 295 0. 007 —0. 080
Fv/Fo —0. 227 0. 760 0. 410 0. 159 —0. 337 0. 182
Fou/Fm —0. 165 0. 769 0. 388 0. 158 —0. 360 0. 191
Dps | —0. 359 0. 520 —0. 105 —0. 384 0. 225 —0. 469
NPQ 0. 736 0. 018 —0. 546 0. 098 —0. 024 0. 073
qP —0. 667 —0. 343 0. 229 0. 351 0. 190 —0. 101
8
Table 8 Comprehensive evaluation score of Carya illinoensis between different varieties
Variety F1 F2 F3 F1 F5 F6 Comprehensive ranking
‘Excell” 5. 685 0. 221 —0. 106 0. 175 —0. 013 0. 052 6. 014
‘ Eliott” 4. 833 0. 240 —0. 104 —0. 140 —0. 001 —0. 037 4791
‘Barton’ 0. 853 —0. 387 0. 377 —0. 086 —0. 070 0. 037 0. 725
‘Disirable’ 0. 500 —0. 488 0. 098 0. 077 0. 090 —0. 073 0. 203
‘Caddo”’ —3. 126 0. 618 —0. 006 —0. 133 0. 003 —0. 020 —2. 664
‘Schley’ —3. 533 —0. 567 —0. 315 —0. 010 —0. 041 0. 019 —4. 446

‘Mohawk’ —5. 212 0. 362 0. 056 0. 117 0. 032 0. 022 —4. 623
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Comparative Analysis of Photosynthetic Physiology and Chlorophyll
Fluorescence Characteristics of Different Varieties of Carya illinoensis

YANG Xianyu' ,PAN Yongzhu® ,FAN Fangjuan®, WU Lianhai' , HUA Jinwei' ,JJANG Yanfeng'
(1. Lishui Institute of Agriculture and Forestry Sciences, Lishui, Zhejiang 323000; 2. Lishui Forestry Extension Station,
Lishui, Zhejiang 32300033, Lishui Vocational & Technical College, Lishui, Zhejiang 323000)

Abstract: Seven thin shell walnut varieties ¢ Schley’ ‘Barton’ ‘Excell” ¢Eliott’ * Disiraable’
‘Mohawk” and ‘Caddo’ in the southwestern region of Zhejiang Province were used as test materials,
with their growth indicators, pigment content, photosynthetic physiology,and chlorophyll fluorescence
characteristics, through methods as ethanol extraction-spectrophotometric method, LI-6400XT OPEN
6. 2 portable photosynthesis measurement system, PAM-2100 portable modulation chlorophyll
fluorescence spectrometer and so on,in order to provide reference for the breeding and application
promotion of thin shell walnut varieties. The results showed that there were significant differences in
growth indicators and leaf pigment content among the seven thin shell walnut varieties, such as the
seedling height, ground diameter, and new shoot length of ‘Excell” and ‘Eliott” were significantly
higher than those of other varieties, the Chl a, Chl b, Chl, and Car contents of ‘Excell” were
significantly higher than those of other varieties, and each pigment contents of ‘Caddo’ were the
lowest. The results of photosynthetic physiology and chlorophyll fluorescence parameters showed that
the A,.. and @ps; of ‘Excell” and ‘Eliott” were significantly higher than other varieties. Founded on
principal component analysis, a comprehensive evaluation model for photosynthetic fluorescence
characteristics of different varieties of thin shell walnut seedlings was established and used to make a
comprehensive evaluation of the seven thin shell walnut varieties and the score were ‘Excel’” >
‘Eliott” > ‘Barton’ > ‘Disirable’ > ‘Caddo’ > ‘ Schley’ >  Mohawk’ , which showed that ‘Excel’ had
better photosynthetic characteristics and better growth adaptability.

Keywords: Carya illinoensis; growth indicators; pigment content; photosynthetic physiological

characteristics; chlorophyll fluorescence



