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Construction of a Knowledge Graph for Selection and Breeding

Research of New Potato Varieties in China Based on GraphRAG
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Abstract: Potato is the world's fourth largest staple crop with high yield potential, and selection of early-maturing and
high-yielding potato varieties with stable disease resistance is needed to meet future food security challenges. In this study, in order to
assist the selection and breeding of new potato varieties and to clarify the current status of potato selection and breeding in China, 227
potato selection and breeding literatures in the China Knowledge Network (CNKI) database were used as the research object, and a
knowledge map was constructed by using GraphRAG and Qwen2-70B-instruct and visualized by using Gephi. Based on the
constructed knowledge graph, we analyzed the genealogy, resistance and fertility period of new potato varieties selected and bred in
China in recent years, and the results showed that the parents used more in the selection and breeding of new potato varieties in recent
years were Ji Zhang Yam 8, Svante, Feiuretta, and Early Large White, etc. Most of the potato selections were resistant to late blight,
and most of them were of medium-late maturity and late ripeness in their fertility period. In summary, this study explored the
realization path of using a large language model to rapidly construct a knowledge graph for potato new variety selection and breeding
research, and analyzed 227 potato selections to provide a reference for the future discovery and utilization of potato germplasm

resources.
Key words: knowledge graph; potato germplasm resources; large language models; agriculture
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Table 1 Scores of Mainstream Large Language Models for Specified Benchmarks

FEE Benchmark(Metric) A

B2 Model

MMLU HellaSwag BBH GSM8K MATH Context
Command-r-plus-104b 75.7 88.6 - 70.7 - 128k
Qwen1.5-110B4 80.4 87.5 74.8 85.4 49.6 32k
Yi-34B24 76.3 87.19 54.3 67.2 14.4 200k
LLaMA3-70B[%] 79.5 88.0 76.6 79.2 41.0 8k
Deepseek-v2-236B[24 78.5 84.2 78.9 79.2 43.6 128k
Qwen2-70B-instruct 82.3 87.6 82.4 91.1 59.7 128k
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Fig.2 Overall visualization of the potato breeding seed knowledge graph
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Fig.3 Potato Breeding Seed Knowledge Map 4-Core Submap
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Fig. 4 Visualization of information on parental material of potato breeding stock
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Fig. 5 Potato Breeding Seed Parental Material 2-Core Subplot
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Fig. 6 Visualization of resistance materials in potato breeding stock
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Fig. 7 Potato Breeding Seed Resistance Material Visualization 4-Core Subplot
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Table 2 Common breeding materials for late blight and virus disease resistant varieties

#itE Resistance B FAHEL Breeding materials B R SR

Number of resistant varieties bred

BRI HIkE 8 S, Kt 6
Late blight resistance WE 115, L0202-2 5

L9712-2, H#E 35, WLk, 785, KA, 4
Mg 7'5,CO3.154, FH 1 5, FHE 7 5, 5wH 2 5, RE 9 5 W ERRAEN R 3

30 5, 9333-10

Jesk, 5% 168, K% 7 5 /NAAE, A 1E 88,ELLES i3 5 5, 119-8, i % 4 5,3 5, 2

A1 23, K41,L0527-4, 78 %% 1 5 NS79-12-1, 1% 3 5
P05 735 W H e 4
Resistance to potato viruses HKHA 3
w7 5 3K 8 5 XS9304, T 16 5 2

FAR Ml R, 35K 24 5 RN XE 200 . MR 6 R A bilk, DIk 24 5 itk
RIEHEAT M. WA 8 o, WMITRKE 2 S HHEKE 24 SMAFEXRA, Kek® 2 5 5HEKHE 24
SHHATREL, AR 2 S AEEKE 24 SEAA RO BOEOR . PLRV RERRAT PVY SR P,
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Fig. 8 Analysis of resistance genealogy of Jizhangshu 24
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Fig. 9 Visualization of potato materials at different stages of fertility
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Table 3 Different resistance corresponds to early maturing varieties

it Resistance R Early maturing variety

UL HREAS, HETS, H¥E25, E75, MORE 2S5, oMy, 4545, AEN\S, BENLS, =% 304,
Late blight resistance HHEI05, AF75, WERE S, HRELS, JIIFE16, Mw76, ORE25, HORELS, AE95
ORI TH 235, AEAS, HEITS, WORE2Y, ROmWE, hEe T, MENS, MEILT, mE304, PN, A
Resistance to potato E3IG, UE6T, AHELWT, $51 25, gE25, HREL2, WIKRE T, JIIF16, IBRE2T, KK
viruses F19, Ai%65, BF10

LR FMO%RE2Y, AREI0S, REWE, AETS, AE45, HORE-S

Early blight resistance

U FORE2Y, ARNE10S, MELS, HAENS, HEORE-5, HETS

Resistance to common
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