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Comparison of Photosynthetic Characteristics between Diploid
Potato and Its Chromosomedoubled Individuals

WANG Tingting, ZHANG Guanghai, CAI Wenbo, GUO Huachun

(College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming 650201, China)

Abstract: [ Purpose ] The photosynthetic capacity of plants largely reflects its ability to accumulate
dry matter, while the photosynthetic capacity of polyploid plants is generally stronger than that of dip-
loids or haplotypes. This study aimed to analyze the photosynthetic physiological characteristics of
diploid potato and artificially induced chromosome doubling individuals. [ Methods ] Diploid potato
line and doubled individuals obtained by colchicine were used as experimental materials. Using a Li-
6400 portable photosynthesis system, we measured the photosynthetic parameters at different stages
after transplanting, and the light response curves and CO, response curves at flowering stage. [ Res-
ults ] The net photosynthetic rate (P,) of the doubled individuals and the diploid showed a trend of in-

crease first and then decrease, and reached a peak at 60 days after transplanting. During the same peri-
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od, the P, of the doubled individuals was higher than that of the diploid, and showed a significant dif-

ference at 60 days and 75 days after transplanting; the maximum net photosynthetic rate (P,,,c) and

light saturation point (LSP) of doubled individuals were higher than those of diploid, which increased

by 16.12% and 13.00%, respectively; the light compensation point (LCP) and CO, compensation

point (CCP) were lower than diploid, but diploid and its doubled individuals had no difference in ap-

parent quantum efficiency and carboxylation efficiency. [ Conclusion ] The ability of doubled indi-

viduals to use weak light is stronger than that of diploid. Doubled individuals have higher photosyn-

thetic capacities than diploid individualsunder both high and low light conditions. They also can use

low concentrations of CO,, and have the ability to fix and convert CO,. In sum, the photosynthetic ca-
pacity of the doubled individuals is higher than that of the diploid.
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Fig. 1 Comparison of photosynthetic parameters of different ploidy potatoes in different periods
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Tab. 1 Photosynthetic characteristics of potato genotypes

Y4 5 #1 photosynthetic parameters %4k diploid JnfE% M4 doubled individual
B RIFIEATER (Ppymay)/(bmol-m>+s™") maximum net photosynthetic rate 13.77£0.98 b 15.9940.62 a

JEHLFN 55 (LSP)/(umol-ms™) light saturation point

M £ (LCP)/(umol-m-s™") light compensation point
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W FTAR/NG FRER R R A Student’s t-test 73BT — RE AR ANMATE 0.05 KF T ZER 3.
Note: Small letters in each rows indicate a significance between diploid and doubled individual at 0.05 level using the Student’s #-test.
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