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Fig. 4 Seed data format for generator
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Ui M b eT LBR R RS O AL SR, S
TR A IntroRAG AR AE FAE £l AR 5
ST DR S VEDCAC T IR T AT e s A A
®1 EEHLTS
Table 1 Model output scores

SR

57 Model Parameters BERTScore  GLEU ROUGE-L
FB _Base 7x10° 0.71 0.23 0.14
DeepSeek-V3 67110’ 0.75 0.36 0.25
Qwen-3.0 235X10’ 0.76 0.36 0.26
FruitQA-Sys 7X10 0.76 0.37 0.27

SR T X2 AN TR ABE U A ol [] 25 5 1) A
PE AW B 7 AT S8 B s o IR TR LA
DeepSeek-V3 7 [ 2 & B 8 2 R e 5 A
P, Qwen-3.0 ELIZULIH R E R IC A (5 B, Tk
[l 2%, T FruitQA-Sys (19 8] 25 B4 45 th 4518 1 fif i
HAREE AR . AT LUE ) FruitQA-Sys i T &
TR (AR Ll L PRI T DA i A E g 4
B ST, LR M B M AT B A A B AR T
JHRSEHY
23 AIIFfHER

[ 8 7] LLA H , FruitQA-Sys 7E MU R 4E 2 11
WU T fe i 4, LA IR M % bt Fn 52 3 T 1
WY d 5 T Al AR A 4351 2L 9.0 . 8.5 F1 8.0 435 41 5
—  UE I H H B 2R G0 A AU LA 25 R B B
LRI o AER A B T T, T AR R SR A
M A I A OB A R S, U B FruitQA-
Sys TE4& FHL ol P 19 [R] s O A B 2R 18 35 Rk o 25
AR, FruitQA-Sys 7EZ5 G YRR L AR R AT 55 1Y
R R d oy TR e
24 HELIE

R VTAG AN [R)ABE B o 55 70 2 R 1) 52 | A F 5 )
FH3FhECE . (1) FB Base +IntroRAG : A {8 ¥ i 3£
Al 45 Y 25 & IntroRAG % AR ; (2) FruitBOT : i Fi 1£
LR AY | O A R B Y 5 (3) FruitBOT +In-
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ML BN x CHFI ZSEIRIA A KR A WA 7
Question: What are the main types of flesh flavors in the
hybrid offspring of ‘Hongmeiren’ and ‘Chunjian’?

DeepSeek-V3

BN RATFIEERE AEN x I ZERK
WRIARGNES R . HEET A KUK AE BTG s 300 e M
HRRXURTTRERIILI T RAIME: 1. WHEEREL. R E
I BIREHPPARAE, MEIRHLEh, KWRWKHR, 2. (REREIRE
B fla) AN BAEHREIE, BUERIR, DEYLE,
3. AL BERHLEINTRCEZ I, KORZERL. 4. FFRXBR
A WRERIE T RRIRS RS (IR
FEREA ) o T SKPRRUREENT IS RS R R AT
FRETHNABERRAL T IE (ATIRERETY . FRRE R ) R
Bl

No studies have yet systematically classified the

flavor of ‘Hongmeiren” x ‘ Chunjian’ hybrids. Based

on parental traits and citrus inheritance, their

offspring may show four types of flavor

differentiation: 1. High-sugar, high-acid, resembling

Chunjian ’s balanced sweet-tart profile; 2. Low-acid,

high-sugar, closer to Hongmeiren s pure sweet style;

3. Intermediate, with sugar acid ratios between the

two parents; and 4. Special flavor types, such as

slight bitterness or unique aromas from recessive genes

or recombination. Actual classification requires

sensory evaluation and chemical analysis of the hybrid

fruit.

Qwen-3.0
CRITRRE" HREERT AN < FI RIE RGP Mk
REMER, Tkl Fizn .
The knowledge base does not contain information on the
flesh flavor types of ‘Hongmeiren” x ‘Chunjian’
hybrids, so this question cannot be answered.

FruitQA -Sys
BN x BRI AT RIA KR 5 A BRVR
FIRARSFIRTEL . Fobr, BORISTII AT G 56.8% | TRk i
34.2% R 9.0%  KFIATE ARN X FEW HISER,
FHR XU R A DL AR SR A KRR
The flesh flavor of ‘Hongmeiren’ x ‘Chunjian ’
hybrids can be classified into three main types: sweet,
sour, and bitter. Among them, sweet types account for
56.8%, sour types for 34.2%, and bitter types for 9.0%,
indicating that sweetness is the most common flesh
flavor in these hybrids.

B7 BEEREOSH
Fig. 7 Case study of Q&A results
= DeepSeek-V3 = Qwen-3.0 = FruitQA-Sys
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Fig. 8 Manual evaluation results of the model
troRAG : A 25 5 IntroRAG FOR |, B FruitQA-
Sys &8, 1ML FaEAT A ShiTAL . liR 2T LUE
H, FruitBOT 4 IntroRAG & 3 %5 T Xl A IntroR-
AG (18 B Rt A5 8 AL HEAT 300 JE IntroRAG 2H 4 19
FruitBOT . 6 WU &4 ) kb 1 LLM 75 3 £ 95K

AR R IB T 55 BE ) BB 2, 3 R
258 RAG Y BRIAE AT, AT A 2cde THELBY I LT R
A — B S E R AR

F2 HBXR
Table 2 Ablation study
i Module BERTScore GLEU ROUGE-L
FB_Base+IntroRAG 0.72 0.28 0.20
FruitBOT 0.72 0.27 0.20
FruitBOT+IntroRAG 0.75 0.37 0.27
3 i #

BEX LM 78 42 ) S i b AR A5 R AL A
2L AR T 2 SR KA RS
FruitQA-Sys. R4l o “ A il 8% - 47 7 4% 15 A8 i
SEF A" “LoRA fd KAR AL« 5| A " = K
R B JE B B A - R AL - A 787 SE 4
LLM L ffd )5 % . WM X R G EmtE &
Ar P R T T LLMs. g5 Sk
A, FruitQA-Sys R #AT « Ho— AR a8 -1 o 48 kAR
HE 248 5 i 540 R 390, AH 35 LA ATF 92 8 MK B s &
B RS R 1, 38 1 N TR B o iR 1L 2 4k
i e QIEARME LRl 55 ) S 3 A BRAE LUK AR
e ol v R 1) 5T 5 L, LoRA i AT L i e e 5
IR, A A S RO i R AR A5 B IO 1 43
i AN T /i B B, R U o A 78 45 Sl i A 1)
[, BEAR U 2R AR 5 A7 5 A 5 =, IntroRAG
AL L o b 70 HT TR R e A TR (1 e A )
FruitBOT §ifi 6 K5 2 25 F 48 T 11220 10 #H G

LLM & TR AR, B B8 1R £ n) #
AR, AR BB S8 AT 55 R HF R S Ak Fndg 5
T8 I 5 T RIS, B S R AL - (1) 4 T SCAR )
JER R R . AWFSEH 69 GB ) SCAS 1) 58 122
BRI, 0] 28 5 8k 1) A A 2 I % - L 4
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FruitQA-Sys: an expert question-answering system for
fruit and vegetable domain

LIU Qi', WANG Haoran', FANG Wanru', XU Juan®, WEI Xiaomei *

1.College of Informatics , Huazhong Agricultural University, Wuhan 430070, China;
2.National Key Laboratory for Germplasm Innovation & Utilization of Horticultural Crops,
Wuhan 430070, China;;
3.Engineering Research Center of Intelligent Technology for Agriculture ,Ministry of Education,
Wuhan 430070, China

Abstract A domain-specific expert question-answering system, FruitQA-Sys, was proposed by inte-
grating domain data construction, parameter-efficient fine-tuning, and retrieval-augmented generation to
solve the problems of insufficient knowledge coverage and difficulty in meeting the practical requirements of
intelligent applications in specialized sub-scenarios including the planting of fruit and vegetable with existing
large language models. The proposed system constructed a large-scale and high-quality fruit and vegetable
question-answer dataset through a generator-scorer module, finely tuned the domain-specific large model
FruitBOT based on the LLoRA strategy, and incorporated the guided retrieval-augmented generation tech-
nique IntroRAG to achieve accurate question and answer of professional knowledge of fruit and vegetable.
The results show that in automatic evaluation, the FruitQA-Sys achieves a BERTScore of 0.76, which is a
1.3% improvement over the DeepSeek-V3, and is on par with another mainstream general-purpose large
model Qwen-3.0; its GLEU score is 0.37, representing a 2.7% improvement over both DeepSeek-V 3 and
Qwen-3.0. The overall score in human evaluation reached 8.56, representing improvements of 11.5% and
15.7% over DeepSeek-V3 and Qwen-3.0, respectively.It is indicated that the collaborative mechanism of
domain-specific fine-tuning and IntroRAG can effectively improve the professionalism and accuracy of intel-
ligent question-answering systems in scenarios of planting fruit and vegetable.

Keywords [.oRA finetuning; retrieval-augmented generation (RAG) ; domain-specific large lan-
guage model; fruit and vegetable QA system ; dataset construction
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