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Photosynthetic characteristics of grafting plants of different pecan varieties
HE Haiyang'”>, PENG Fangren'”" , ZHANG Rui'*, XU Jiannan"*, WU Bin’, LI Xiaofei'*, SU Wenchuan""’

(1. Co-Innovation Center for the Sustainable Forestry in Southern China, Nanjing Forestry University, Nanjing 210037,
China; 2. College of Forestry, Nanjing Forestry University, Nanjing 210037, China; 3. Jingkou District Agriculture
Committee of Zhenjiang City, Zhenjiang 212014, China)

Abstract: In this study, the photosynthetic efficiency and differences of photosynthetic characteristics among different
pecan varieties were evaluated. The photosynthetic characteristics and light response curves of six one-year-old pecan va-
rieties, including ‘ Mahan’ , ‘Pawnee’, ‘ Wichita’, ‘Stuart’, ‘Sauber’ and Jinhua’, were measured with LI-6400
portable photosynthesis instrument. The results showed that the diurnal variation of net photosynthetic rate (P,) of all
these 6 pecan varieties showed asymmetric double peak curve. However, the peak value and the peak time of different
varieties, were different. Monthly variation of the net photosynthetic rate of ‘ Mahan’, ‘Pawnee’, ‘Wichita’ and
‘Stuart’ showed bimodal curve. However, *Sauber’ showed single curve. The maximum net photosynthetic rate
(P, ,.) and the light saturation point (Lg, ) of ‘ Mahan’ were the largest, 16.5 and 1 065 pmol/( m’-s),
respectively, they were significantly higher than that of the other varieties. While the light compensation( L., ) was sig-
nificantly lower than that of the other varieties, indicating that ‘ Mahan’ had better light adaptation, higher efficiency of
using weak light and better shade tolerance. The differences of apparent quantum yield(A,, ) and dark respiration rate
(R,) among different pecan varieties were not significant. The photosynthetic capacity of different varieties was
‘ Mahan’ > Jinhua’ > ‘ Pawnee’ > ‘ Wichita’ > ‘ Sauber’ > * Stuart’ . This study showed that there were significant posi-
tive correlation between P and Lg,. While a significant negative correlation was found between A,y and L.

n, max

Keywords : Carya illinoensis ; grafting plants; photosynthetic characteristics; light response curve; correlation analysis
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Table 1 Characteristic parameters of light response curves in one-year-old grafting plants with diverse

varieties of pecans

At P’ Ry/

varieties (wmol-m™2+s71) (pmol -m™2-s71)

A/ L,/ L/
(pmol-m™2-s71)

(mol-mol™") (pmol-m™2+s7")

¢ Mahan’ ¢ &30’

‘ Pawnee’ ‘ )2’

¢ Wichita’ ¢ A4
¢ Stuart” “ T ER$F
¢ Sauber” ‘ B’

¢ Jinhua’ “ £48°

16.5+1.054Aa -1.562+0.140a

15.7+0.286Aab -1.584+0.062a
14.8+1.032Aab
14.1+0.548Ab
14.0+0.378Ab

15.4+1.102Aab

-1.476+0.078a
-1.397+0.196a
-1.463+0.201a
-1.680+0.054a

0.046+0.003a 1 065+62.653Aa
874+43.645Cd

1 042+24.872ABab
992+45.492ABbe
956+34.861BCc

946+21.047BCc

36.620+2.753Cd
49.046+0.836ABbc
53.638+2.510ABab
56.472+4.724Aa
56.962+3.082Aa
46.478+1.746Bc¢

0.039+0.001a
0.036+0.008a
0.032+0.005a
0.033+0.007a
0.042+0.002a

T« Al =B F KNG R4 i 3R AR AR EIFE P<0.01 5 P<0.05 KF2 5 3,

Note: Different capital and small letters in the same column indicated significant differences among different varieties at P < 0.01 and P < 0.05

level.
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IEZHEXT EBE R M FHBE 75 R, 5 Ay 12 135 A
K, 5 L, 5 R IEA S, AT UL 3 155 I I 5 46
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Table 2 Correlation analysis of the photosynthestic and

physiological parameters in one-year-old

grafting plants with diverse varieties pecans

e

paramelers n,max Ry Agy Ly, L,
Py 1.000

Ry -2.364 1.000

Agy 0.582* -0.614*  1.000

L, 0.736* * -0.215 0.273 1.000

L, -0.546*  0.523* -0.842"* 0.209 1.000

e Fl = A3 IER7RTE 0.05 F10.01 KPR HE,

Note: * and * = indicate significant at 0.05 and 0.01 levels.
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