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ABSTRACT

ABSTRACT

Downy mil dewpnftkisgoiapecgnel d and quality. I

drastically weaken plant vigor, and threaten
Current control strategies rely heavily on ¢
but alsorpaomentablV ri sks. Breeding r-esmetant

di sease moni t o micrhg eefafriecicernitt idciadease managem
approaches depend on acgaunrdatcu a ndtd mteirefaitc aotyi. o

E xsit immagn u a | i mstpreead s oare inefficient and hig
unsui tabltehrfoaurghpugh phenotyping. Traditiona
generally suffer fromreoent gege@eers)ickbvbluy

(CNNs) such agbBawOlL®@adde Netbstantli as$ s ipdrnodga teis @1
segmentation. Mewa n svia@u red a tlii ognh tswved g rg éddtet bai t1ieo n
SAM, as we-l Bng@gsagve smad e2l .-551-3(Be,. gof f eQwemwr o mi s i

approaches for i ntelligent agricultural phe
chal Ideuned etsoi t ed annotated data, poor interpre

This study focuses on the intelligent ide
downy mil dew, analyzing the applicability a
both | aboratory and theetcdntsreithunwigeas Sipfec & hi
summari zed i:tn three aspects

(1Hi gthroughput detectiofofaddress sthacéig
inefficiency of ‘traditional resi sctoasmnc-e hea vgal
throughput detecdmamt-ptygaerme d aismalgeosn of | eaf
with downy mil dew. Thens ysotrer eiarft ag rsat d 0 cYaldLl
for background removal, and UNet for precise

v8n achieved eaednAMRR@OMPV % xi n | aboratory i mages
UNet achieved a mloU@50 above 96 %, signific
model s. Compait e@ch dwiMals kt R&CNeNndnodel , this mod
superior demeencttatoinonanalc csuergacy. The predicted
agreement with RFaM.umng9) ,anmiogmitfiiomasnt(ly reduci
This system offers an effective tool for res
grape breeding programs.



(2Bnhancing model intelrameuade |Teot yignphreomueg |
interpretability and user trust in disease r
di sease i magfeiselfd opnh ditodpdurba pnhcy daant a s eatnsg.u algsei n
model (VLM), we generated disease feature de
by domain expequal ittotyebxutmmdplaiar ehd gdhat aset . Bas
fi-nened-2QWE3NBUsi ng LORA, resulting i-Qweancusto
VL. The model achieved substadtnal udmpgoBéin
De e p Se ek, Descri be AWBAt3Biomg muand pKiemib&nchmar

(67.82%)-1 ROUGE4%) , ( ROUGEX) ,-L a(nedl . RIAOUKE I n a
extracti Qwevhbs&shi €Med accuracies of 80. 04%
(position), and 86.92% (area). These result s

fi-nened VLMaisiperci dom knowl edge extraction i
support for interpretable disease recognitioc

(BRobust segmentation under addmpbextheelkd:
accurate segmentatiwint hi nc ofmpdlek emwikrga mmeirdtss
higlkesolution grape | eaf i mages in the field,
and constructed a dataset fotbasedl| satgimegt d
framework wastdgwvetopgdCHNN madel s with Mobil
model s, UNet ++ showed the best perfor mance.
(validation set) and 96.93% (test set), with
i ncorporati onf vorft hMorbieneh ahAcMd segmentation a
prompts demonstrating t he mo s t significant
segmentation resul-ltassedves evarsittryw ca 9de sas rhe retl d
Rvalues of40083thaedvalbBbdation and test sets
mo d e | fit and generalizatiogui déoesei giiodi hag!
model s can significantly i mprove | esion segl
fiebdditions, s-tppbdtdepgl ogmest . in

I n concl usi on, t his ctapdwyr ddvermaged dma
comprehensive | aboratory and field datasets
l earning modes$sr deomi nrge,silsdadsuaincre descri pti on,
results provide critical technical support
fungicide applicati on, promoting the develc
managemenctu litnurvei.t
KEY WORGr agpevny mDI d gplweseot ypi ng g, FDesécppb ulteanrgni n

v
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| The image shows a leaf with visible signs of a disease. The leaf appears to be green, but there |
lare noticeable or lesions on it. It has a typical oval shape, which is common for many '
| plant species. Several dark spots are scattered across the surface of the leaf. These spots vary in :
| size and shape, indicating different stages of infection or damage. The lesions are distributed |
| unevenly suggesting that the disease may have affected various parts of the leaf |
I at different times. I

| FT-Qwen-VL A% :
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| , suggesting that the disease may be affecting the vascular system or the |
| outer surface of the leaf. The overall condition of the leaf suggests it might be suffering froma |
| fungal or bacterial infection. |
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