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Abstract: [Objective] To develop a machine-learning-assisted stable-yield screening framework for double-cropping rice
regions, providing a data-driven auxiliary reference for variety certification and agricultural extension. [Method] Proposing
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a dual-track screening framework that integrates rule-based thresholds with machine learning, based on 230 valid trial
materials spanning 3 years and 6 cropping seasons (2022-2024) at the Luoding regional trial site, core agronomic traits
including yield, seed-setting rate, filled grains per panicle, 1000-grain weight, plant height, and growth duration were
obtained through field investigation and laboratory testing. A dual-track framework was constructed: Track I used a rule-
based threshold (seed-setting rate >=68% and yield increase over control >=0%) for preliminary screening, with K-nearest
neighbor (KNN, K=5) binary classification as a consistency check; Track Il employed logistic regression (LR) three-class
classification for yield prediction, evaluated by repeated cross-validation. [Result] The 2023 late season, affected by
typhoon-induced pest outbreaks, experienced a 52.6% yield reduction. The rule-based threshold screened 24 stable-yield
materials (detection rate 72.7%), with a mean seed-setting rate of 77.3%, and KNN classification agreed with the rule at
72.7% (this is an internal consistency check between rule and classifier, not an independent prediction, since seed-setting
rate is both a rule condition and a model input feature). Spearman rank correlation between seed-setting rate and yield was
rho=0.411 (P<0.001). LR achieved repeated cross-validation accuracy of 58.9%+/-6.5% (about 1.8x the 33.3% random
baseline); KNN binary classification accuracy was 66.1%+/-6.4%. The above key correlation factors remained significant
after Bonferroni correction (alpha'=0.05/6 approx 0.0083), indicating robustness to multiple comparisons. [Conclusion]
The dual-track framework integrating rule-based screening with data-driven classification can assist in identifying stable-
yield materials under typhoon-impacted conditions, providing a low-cost technical solution for Luoding and ecologically
similar regions; cross-regional adaptability awaits multi-site validation.
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3.6.3 ETHLRHHEFIRER
€ a5

BT 3.3 A E I 45 S A% D RFIE R 3.5 15 E (1)
68%HIH, MM IHIE GR-) o WS EHL
SRR (DA RFT5% N mr ke Ay, Rk
AP EHE BEIE AT VE R R ()45 5L 68%~T5% K
Far=2m A, SERRBE BN, B M 324 IR OG0 F Al HEK
()4 TR <68% N B, NEMIE M, HaEAF
FhSEAM L

R 8 REHL AR 7 SR

X SRRRA (ERMKIR) REZMERN

>75% mrERR TR 3 ARG TRI>T5%, FPRRE FUE B, #iE e i
68%~75% Rl FERBEAIK, AEMET 75% Miis EHE, SO HIMHDK
<68% TR A REESE S R<68%, 5 ANEMBUE R, TERREAR

3.6.4 ETRRAMTHIBMITNSH

KH K-means 2041 (K=3, A% 0.200)
XM BT 0 28, REARLN 9 =2, fEREF T
FZ%: ()Er R H PRI RST5%. ths
85~90 cm, FEUE fi R AR S APTEIIRAE /7, TREFLESE
BRI Q)R iR B —— = B PR E<8%. THiH
23~25 g, FUE SRR E AR T [10]; G)EAE
HAR A E<115d, EiS5RIAREH R4,
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T IG5 5K o i K, SR EE R %00.200 AR,
ZRIATL ARG, EIR IR ROUE N E R IT 1A
7%, ANEAR N SRR

4 Zw5iie

4.1 g

LSRN KRR P IR O R bR, CAER
Hi it R 128 TR A5 B BB AIE . MRRTSE[11E R IRE LASE
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S AR SRR AR I 1L 0 KRG P, XS [ 12]7E 22 it [X
PR AE fit Foh AT 51 i A8 I O L vy 4 5 36 A P
B LAR M8 3 . B IE & 5 RIS T 0 2
AN AT R

TEJEW T, EFFRERER (LR, KNN)
IR 2 ST A BRI O 2.6 FRAIE . 5 R 28HF 52 [4]170
CE-CGRU # AU L, SCRiR[4]# CE-CGRU 7y = &
BAE M CRVA4E %%, MAE=0.677. MAPE=5.029%) ,
AR = FAT% GEFZE 58.9%) HAsARE, A
B LA 1) LR B 5 7E PR 73 284T 55 |, Dheer %5[13]
FLAR 7 KINN %5 2070 B2 EY) A R 8eR, K
P KNN YERe st . (EAHT AL v R e G2 (R
HRBOT HEAR D« THEACE (<0.1 s vs. IREH 2]
el Zr) sl S S B R B &, Fi

AR BT B i AR ST g 3 (0SB if oK

Pearson r 15 Spearman p %715 A=0.133, $HIRGEHE
g A e AR R R R, AR ESHMEL T
N7 [F] B 35 T A R B AR DR S T R (R

TERPRREAE 7T, 3 4F 6 EEUREE S T IEWENS
G XG4 (2023 MIERG™ 52.6%) , ABEAR I 12
BT BRI (HE KA 230 DMEARMA PR
RO BN 255 PRl A il £ BN Gl k) 7
TRFR AR (KNN 3 RN A R AEA R R 5
21T 59%~T2%IA13 50D , BB IMFPER IE G fa e
65.4%+5.4%. Z R M 2 EARY RIS E B T3 TH%
REAl TR RS e T SR () 5 X ez AH R

4.2 FEZB

(1) B RBALH]: 25508 (1=0.544, p=0.411) .
FERESTRIEL (1=0.498, p=0.521) . &4EFH
(1=0.469, p=0.457) J& ;= & [1) 58 IEAH X R 7
(P<0.001) , Hrrghsee &l oA (4
Em s 2FEFHE SRS
r_partial=0.374, P<0.00 1 I\ F 5200 = & () B
SRR MR (=-0.182) iR R EE
A% (P<0.05) .

(2) MLEs2AI B FROR: LR =70 2K A8 WIGHIE
MR 58.9%46.5% (ZINBENLIEEZE 33.3%11)
1.8 £5) ; KNN Faj” =50 258 I AEf) 2
66.1%+6.4% « Wl i £ 65.4%+5.4% ( AUC

0.70+£0.05. Cohen's Kappa=0.30, =T 2%k
HEZR 55.2%) , HLIRIFHE<0.1 5.

(3) Far= iRk : 2023 W id LKL B E 57 H 24 M2
FEMEE Cdi 33 NSEAMENT 72.7%) )
SESF 77.3%, BAESIMER 6.7 NE A,
KNN 73K 580—3F 72.7%. FiRCHIE
Mo 7 18 EMZL Bonferroni I IF

(0'=0.05/6~0.0083) JE /1 L, FIALE LR %
H BN BUR

4.3 MR

BT 42 W=D LG, R M, &
WG EERIFETUN R (1Bl AN 5 B E ) —
HE R R SRS AR, R fustiE g s ke e
PEsF - BIMEBGS SR (S5 R AR a2
SR A SR b A EON 7.7%. 2
HI>70%) , HEIGEPESeik & BT A AR G
G52 >68% Ho I >0% XUk LIREIE 54
B R e, B X AT e 2 s
iE; ()T IR —— B S AR TE—HL s 24T
WPET— i P HERE HRBIA 2R, AEARIE R TS KA
J& B B AC s PLIE s ) XM ER S5 A
DO I (AR i AR, AR DN B K e L
MR, RS Bl A BT A 2 BT AR I
WoHdE, A S A E SR IS e IEM B (9 F
T 1) —— S A U P AR SE TR XU H A, A
RRGRIF R, B 5Ee T R
[RI5E L -

4.4 HRFRRERE

KT Z AU, BRAZ R T2 X
WEGUE . AWML N M RE: (D)IGmErE 5 A~
A, KT FERR DL B R 4R Q)RS
X 3L 8 2% 2T s, RIS (B w) Ml 2
Hwraath H bRk s 8y, Bk B il S i 3dE %K (3)
PRZ PN SEI S 5 APICHT CMA-GFS 308 Fildi = i),
SEIL G SR R E M R R FEA R L L 5P 5 S it
TP TN P SIS IR, K AR g R SRS R S S A T T
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