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Comparison of Virus Occurrence and Biological Characters of Different
Grades of Seed Potatoes of Variety 'Zangnongshu 1'

XU Juanni*, Nima Zhuoga, ZENG Yuting, QI Chiheng
('Institute of Vegetable Research, Tibet Academy of Agricultural and Animal Husbandry Sciences, Lhasa, Tibet 850000, China )

Abstract: The degradation of seed potatoes (Solanum tuberosum L.) is a crucial factor that hinders the develop-
ment of the potato industry. The disease situation of different grades of seed potatoes in the field after sowing is often
varied, impacting their biological characteristics and final economic outcomes. The purpose of this research is to analyze
virus reinfection in different grades of seed potatoes (pre- elite, elite, qualified I and qualified II) of the variety
'Zangnongshu 1' after planting in the field, and to compare the growth, tuber quality, and yield. Only potato virus S was
detected in the corresponding plants of the pre-elite. However, potato leafroll virus and potato virus S were detected in
plants of other grades. At the same time, the incidence and disease index of potato leafroll virus and potato virus S in
the pre-elite group were very low, while the qualified Il group showed the opposite trend. During the process of plant
growth and development, the chlorophyll content and photosynthetic rate of leaves at the budding stage were the

highest. The chlorophyll content and photosynthetic rate decreased with the decrease in grades of seed potatoes, while
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the plant height showed minimal variation. Although the starch and dry matter contents in potato tubers of different

grades showed little difference, the reducing sugar content decreased as the grades of seed potatoes decreased. The

statistical results of yield and marketable tuber percentage indicated that the pre-elite group had the highest values,

while the qualified II group had the lowest. There was little difference between the elite and qualified I groups.

Considering the cost and economic benefit, the seed potatoes of elite and qualified I should be considered in the

production of 'Zangnongshu 1'.

Key Words: seed potato; grade; virus; growth characteristic; yield
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Table 1 Primer sequences of potato virus gene and internal reference gene

P ST EIL/E2 51975 H Bz (bp)
Species of virus Name of primer Sequence of primer Target product
LA X I EE PVX PVX-F CACTGCAGGCGCAACTCC 565
PVX-R GTCGTTGGATTGCGCCCT
ThEA LI T PLRV PLRV-F CTAACAGAGTTCAGCCAGTG 452
PLRV-R GCACTGATCCTCAGAAGAAT
TLEASE MY EE PVM PVM-F GCATATATGTGAACCTGGAG 408
PVM-R GCGTATTGTGAGCTACCTT
ThE4 S YR PVS PVS-F CGTAGAGGAGCATAGAGTTG 363
PVS-R GCACACATGATCACCACT
B EAEMREE PAMV PAMV-F CCTAGATGAGATTGCTTACG 305
PAMV-R GTCTGGAATCTCATGCTTC
ThAA BN B HLIN Reference gene of potato  EFla—F CTCATTATTGACTCCACCAC 803
EFla-R AACTTAGGCTCCTTCTCAAG

T “FURE BT, CRMER TS

Note: "F" is the forward primer and "R" is the reverse primer.
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Note: M. marker (1 000 bp), 1-4. pre—elite, elite, qualified I, and
qualified II.
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Figure 1 PCR detection of five viruses from different

grades of seed potatoes of variety 'Zangnongshu 1'
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Table 2 Analysis on the detection results of five viruses in different grades of seed potatoes of variety 'Zangnongshu 1'

TG Eh R X i Bles Eolipits EhES R M ChES R ST B Eh RS B AR B
Virus—free grade PVX PLRV PVM PVS PAMV
JEJEFD Pre—elite - - - n -
J5URR Elite - + - + _
—ZF Qualified T - + - + -
A Qualified 11 - + - + -

T R ENG T, ORI B2 T

Note: "=" indicates that no virus is detected; "+" indicates that the virus is detected.
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St AR (R 2) o Dt J o 25 FH ) e s A Ak
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Note: Error bar represents standard error for three replicates. Different lowercase letter denotes significant difference (P<0.05) as tested using

Duncan's multiple range test method. The same below.
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Figure 2 Incidence (A) and disease index (B) of PLRYV disease and incidence (C) and disease index (D) of

PVS disease in different grades of seed potatoes of variety 'Zangnongshu 1'
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Figure 3 Chlorophyll content (A), photosynthetic rate (B) and plant height (C) in different grades of

seed potatoes of variety 'Zangnongshu 1'
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different grades of seed potatoes of variety 'Zangnongshu 1'
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Figure 5 Yield (A) and marketable tuber percentage (B) of different grades of seed potatoes of variety 'Zangnongshu 1'
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