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Literature analysis of Triticum aestivum bio-breeding based on
bibliometrics and machine learning

ZHENG Qian
(Library of Huazhong Agricultural University, Wuhan 430070, Hubei, China)

Abstract: [Objective] This study aims to analyze the research progress of global wheat (Triticum aestivum)
bio-breeding, and reveal its research themes, core knowledge elements and cutting-edge hotspots, so as to
provide reference for theoretical research and discipline development in wheat breeding. [Method] Literature
published in the field of global wheat breeding research from the Web of Science Core Collection Database
from 2013 to 2024 was retrieved. Bibliometric analysis was applied to analyze the number of publications,
academic influence, and main contributors in this field. VOSviewer was used to generate national collaboration
networks and keyword co-occurrence networks. The Latent Dirichlet Allocation (LDA) machine learning
algorithm was applied to analyze abstracts, establish language models, and identify research topics. [Result]
Global research output in wheat biological breeding significantly increased since 2013, with a total of 16 151
publications. China was the country with the most publications, followed by the United States. Keyword co-
occurrence analysis showed that yield, quantitative trait locus (QTL), genome-wide association studies

(GWAS), drought stress, gene expression, and single nucleotide polymorphism (SNP) were hot topics in
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research, while in recent years research fields such as clustered regularly interspaced short palindromic repeats
(CRISPR), genome editing, high-throughput phenotyping, drones, and machine learning emerged. LDA analysis
revealed that wheat biological breeding could be roughly divided into five research areas, including genetic
mapping, genome and breeding, biotic stress, abiotic stress, and yield formation. Among them, wheat rust, QTL
mapping, flour quality, drought, and genome were highly concerned. [Conclusion] In the future, wheat
biological breeding needs to fully employ modern biotechnology and information technology, including omics,
automated phenotyping, artificial intelligence, gene editing, and genome breeding, to identify and utilize key
genes and facilitate intelligent breeding. [Ch, 4 fig. 2 tab. 25 ref.]

Key words: Triticum aestivum; bio-breeding; bibliometrics; VOSviewer; LDA; machine learning
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Table 1  Annual publications of wheat bio-breeding during 2013 —2023
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Figure 2 Country collaboration network visualization using VOSviewer
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Table 2 Most publishing institutions in the research field of wheat bio-breeding
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Figure 3 Co-occurrence overlay visualization of author keyword (A) and yearly trends of newly emerging keywords (B) in the research field of

wheat bio-breeding

h TG RE L T X SR B ARk A, I S RRAE B R T 2020 R G B 1R T 7R SCHR YT 1 H
RRAETE 2020 £ 2 J5), I HoH SO = B AT 30 S OCHER], X HARFES A 4T 7408 (K1 3B). ATLLE
e GWAS A 5 By A4F J8 7™ H 2 0] vy T HO Al SC B 3R] . GWAS A 2017 Fif & SCib B2/ (W BRI T
10 %), 2017 4FJ5 g, 2022 4F 8 B /INEZ AR & R RIFOE b e R R (B BT 5 T R 4 At G
SR ATSEOCHEATE 2017 4F LARGBAT B KA A RACHESE, 2017 45 24, i1 KASP, CRISPR,
155 18 1 R A 43T (high-throughput phenotyping) . JERIZH 2w % . JTCAAML (UAV)., BLas2# 5, X 54k
Wz, YR EEERBFA TR RS IS & AR KAz b A OC
2.5 LDA ARETSH

ARBFFEIEECT 16 151 j SCHRIOTZE, 64T LDA 438, BB F B, JUNBFE 28, mZ0%0a
SCHRIA R 50 058 E8. i — 204 Luovian SRIEHE 50 A E@50 T 5 A EMM G ERE, DL 5 FPAE
HEI iR (B 4A),

e LA A (g AR B TR R A FE A (SR X)) T, DR B Y R QTL. GWAS, e 24
PE (genetic diversity). J:K4Ric (gene marker). FAI ST (phenotyping). BRI (model prediction) 45
Hr GWAS., ERFPRid . FERANTF R QTL Z IR E%, MR T . LA Fis (5 25 (genetic
selection) Z [HJHE R E%, RUIIMA/NEBAL TR S 7R BRI . FEPRE A FTE FMBER B IE5 20 A
DA K di R R 08t AL e 6 o 7R AR ZH A R 52 AR 00 M 28 AR (SR (0 XH) v, i/ INAZ B
2H (wheat genomes). Y% (% {4 %) {3/ (chromosome translocation), Afi/NAZ | Hi /5 5 Fi (landraces), 28 7% {&
(mutants), JEH} (starch), FF4E (flowering), ¥ (height) S8R 5T 81, 76 LLA W38 5% AR R 1) = AR 1
(X)), SRR PIPE (rust resistance), 777594 (fusarium head blight, FHB), 4l & (pathogens) .



42 B4 1) KA ST IO A LR T /N A A SR M 215

M %A AE T (leaf photosynthesis) 5% /@, H B HUEAI G AR I £ . TELMARA Y B
AR R (X)) h, MR IR INE (salt stress) . =iRPHHE (heat stress) . 5
i1 (drought stress). A ZE (nitrogen efficiency). &K (root growth) 55, 7E LI~ @I iR 1) 328t
RILEEERE (X)), FEARE ™ & iR et (yield stability) . #¢ (grain filling) . F:PHI #5345
HAE (genotype-environment interaction) ZFFFE 248 . X AR W AR B & SCR T, R IERPTE
FHOC ISR T AR SR R SCRFFEIG £, 78 2022 4FIR B T 207 /i, B/ NEAYE IR 8, Hik
J& QTL. T #) & i (flour quality), T 5l (drought stress). 5 JR I . PL7% R . GWAS %5 4 3¢ 8t
(1 4B). 2022 4F GWAS MIECE K % 124 5, 5 2013 4FAH LK T80 10 75, SR8 3080 1 K et
MY IR, 285 55 O R LA AL o B 25 SR — B

A B

Topic 17:whéat production
Topic 20:g‘ic diversity
Topic 24:winter‘|d spring wheat
Topic 19:gel.tic selection
Topic .starch

Topic 18:tr.sformation
Topic 16:b ing in Chil
i opl c 6:bre@a ng in China Topic.meight
Topic 1:;.10(yping Toples cquality Topic 1@hutants
Topic A‘ndraces Topic.straw
Topi.WAs Topic 23:9. regulation 5
Topic 42:w‘t genomes
To TL Topl.FHB Topic 28Bowering
Topic 39:gen‘e sequencing ‘.'%."».. Topic S.hogens Topic z‘inerals

Topic 29@"‘@. Topic 8:d{um wheat Topic @:aphid

Topic 30:m‘| prediction

Topic 5@hybrids Topic istance Topic@:PCR Topic@4:PHS
; Topic 21 :chrom.ne translocation

Topic 27:se I t
Topic 6:leaf @Btosynthesis' °'° 27 o@tievelopmen

Topic 15:bre‘|g strategies
Topit‘yield
Topic 5:g silencing
Topic 43:genotype-ef¥i i
Topic 33‘abohsm Topi‘ABA Topic Zﬂ.in filling Topic 47:‘ stability
Topic 37.ioxidant Topic 14:ni!‘n efficiency
Topic 4‘| stress

49‘( growth

. Topic o
Topic 2. stress P °
Topic 26: ht stress "90 WP O S \“n§«“w§>@ﬂ§f’

DA

Ay
ABA. IR 7512 ; FHB. /780 ; GWAS. &3R4 PCR. BHAEHER N ; PHS. Bk %; QTL. HEmtRir S, L£EH,
Sy X I R R LA AR M 38, B0 X IR R DL A AN 3 Rt 70 AR 1 328, 20 (6 X I 36 o LR Wit B85 AR R 11
F WO XIRE R LAY AR R X IR D R SO R . S MREBMISOCR I B,
AR AR 2 R A G . A5 B AR IR AR, AABFRARR LDA 0, Bl A L&

B4 NEAEDHAFRL LDA MM LEEHSH (A) Ao E L L5 (B)

Figure 4 Topic cluster network by LDA (A) and yearly trends of different research topics (B) in the research field of wheat bio-breeding
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