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Abstract: Rice (Oryza sativa L.) is one of the most critical staple crops worldwide, and enhancing its yield is funda-
mental to ensuring global food security. Shanlan rice, a prominent upland rice variety in the southern regions of China,
particularly in the mountainous areas of central Hainan province, is highly valued by farmers for its strong adaptability,
drought resistance, and superior stress tolerance. However, traditional Shanlan rice varieties often suffer from challenges
such as excessive plant height, vulnerability to lodging, and yield instability, which restrict the broader application in
modern agriculture. This study focused on four local Shanlan rice varieties: Wuzhishan Nandui Village Shanlan rice,
Huangke Shanlan Nuo, Shanlan Nuo and Shanlan Hong. The varieties were subjected to mutagenic treatment using ethyl
methanesulfonate (EMS). After treatment, superior mutants were selected through screening across M; to M; generations
based on significantly reduced plant height and either stable or enhanced single-plant yield. The results revealed the
successful induction of multiple dwarf, high-yield mutants in all four varieties via EMS mutagenesis. For instance, in
Wuzhishan Nandui Village Shanlan rice (WZSNDCSLD2), plant height was reduced by 9.6%, while single-plant yield
increased by 52.8%; in Huangke Shanlan Nuo (HKSLN31), plant height decreased by 11.5%, and single-plant yield rose
by 46.0%; in Shanlan Nuo (SLN8), plant height was reduced by 15.4%, with a 37.0% increase in single-plant yield; and
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in Shanlan Hong (SLH6 and SLH9), plant height was reduced by 22.2% and 15.5%, respectively, while single-plant
yield increased by 49.6% and 36.8%. The superior mutants also exhibited significant improvements in agronomic traits,
including total grain number, spikelet number per panicle, filled grain number per panicle, thousand-grain weight and
seed setting rate. The findings of this study demonstrate that EMS mutagenesis is an effective approach for improving
both plant height and yield-related traits in Shanlan rice. This research would provide new genetic lines and a solid the-
oretical foundation for the genetic improvement and molecular breeding of Shanlan rice.
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rice mutants.
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Tab. 1 Phenotypic variations of four Shanlan rice varieties

T Ll XA LA AF WZSNDCSLD

5T ARG HKSLN

7 55 H

FAE % & Mutant line

Tested item EA AL F Mutant line Fk
Parent JiHE Range  ¥{fi+77 2% Mean+SD Parent 7 Fl Range ¥i{+J5 %% Mean+SD
P /cm 126.5 82.1~118.4 105.8+8.6 154.7 106.4~141.3 125.0+8.6
Lk i /g 14.2 1.4~28.8 11.846.3 12.6 2.5~25.2 10.945.7
TR/ 84.0 80.0~90.0 86.4+3.6 74.0 67.0~80.0 70.2+4.2
RN R4 1688.7 607.0~2647.7 1403.5+495.7 640.0 393.3~1309.7 843.0£225.7
TR ALAL 163.4 59.7~220.6 133.6+32.3 96.0 34.7~153.3 87.4+27.3
g el ST 4 62.5 7.9~78.5 45.2+17.4 67.6 11.9~124.7 49.6£26.5
ST BERR 10.3 4.7~16.3 10.6+2.8 6.7 7.0~21.3 10.0+2.8
K /em 22,9 17.3~26.2 21.9+2.7 28.8 20.0~30.1 24.0+2.4
T-hidlg 21.8 21.7~37.9 24.8+3.2 27.6 17.0~29.1 22.63.3
HES R % 39.3 8.0~58.1 33.3+11.4 69.5 26.3~81.3 52.4+15.7
HK/mm 7.8 5.2-8.1 7.1+0.7 8.1 7.2~8.8 8.0£0.4
L GE /mm 2.7 2.2-3.0 2.5+0.2 2.6 2.2~3.0 2.5+0.2
LA24R SLN IA24T SLH
W5 5 — , ——— :
Tested item EN A% % Mutant line A FHA R ZR Mutant line
Parent JiHE Range  ¥{fi+77 2% Mean+SD Parent 7 Fl Range ¥i{+J5 2% Mean+SD

Bk /em 160.2 89.2~154.9 118.0+20.8 152.1 73.6~146.8 112.7+27.7
bk i /g 10.8 0.9~17.7 7.7¢5.9 13.3 1.7~23.9 11.6+6.7
TR/ 75.0 75.0~80.0 78.2+1.8 78.0 72.0~90.0 78.7+6.5
P A 785.7 342.0~1254.3 676.8+272.0 749.3 347.7~1343.0 877.5+251.7
T AL AL 130.9 51.9~125.4 81.9+21.8 124.9 14.9~162.2 94.9+46.2
g el ST 4 71.8 7.6~72.0 37.8422.8 80.5 6.5~111.4 53.9+39.6
ST BERR 6.0 5.7~10.0 8.0+1.5 6.0 5.3~65.3 15.2+17.4
K /em 28.5 20.2~30.7 23.9+3.1 27.4 14.2~30.8 25.15.1
T-hidlg 25.3 12.7~27.0 21.5+4.5 27.1 16.0~33.6 24.0x4.7
HE5 R % 55.4 14.5~73.2 42.5+18.6 63.7 20.0~76.8 50.3+19.9
HK/mm 8.4 5.2~8.7 7.4+1.2 8.2 6.2~8.5 7.8+0.6
58 /mm 2.7 2.2-2.7 2.5+0.2 2.7 2.3~2.8 2.620.2
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Fig. 4 Agronomic traits of mutant lines derived from SLN rice
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K SLH15 ( #k7 73.6 cm, Hifkr=& 13.79) BAE
Fsbpolk R —E L, (D25 bk 1
A OCEEMIR (AR AR AL BN 25 954% ) TR
IRENEF ARV, T Rsika i 7 DAHEBR
7 R L A

26 fLRBHKIFEIE

A5 38 3 % LA e 5 A28 R e v B R
ST, ARPEIE AR AE (PR SRR L B AR
R 5%, HREmEARREA RS ), ik d 2
MEER (£2),

TE HOFE L m R A R (OB AR R BR
126.5 cm, Hikkrode 14.29) h, RS 5 M
K% % : WZSNDCSLD2, WZSNDCSLD3, WZSN-
DCSLD4. WZSNDCSLD7 1 WZSNDCSLD13,
JIT A T R ) R F kR = BRI R AR 9.6%~17.4%
Z I, Bk R TR TR 14.1%~52.8%2 [4]

Hrp, WZSNDCSLD13 £ A%, s K
17.4%, Ffkr=i 5 48.6%; WZSNDCSLD2 i
PRE AL 9.6%, (HEAR ™ EfeFHIRE ok, A%
52.8%.

wooC ARG (EPARIPR S 154.7 cm, Hukk”
i 126 g) Gkl 8 MERKFR: HKSLNT,
HKSLN8., HKSLN12, HKSLN13, HKSLN14,
HKSLN16, HKSLN25, HKSLN30 Fil HKSLN31,
XL G R Bk = B AIRIR B AE 10.9%~27.1%2 [H]
BARR PR P IR AR 7.9%~46.0%22 1] . Hi,
HK SLN31 b i B AIE 11.5%, Bk f 42 55 46.0%,
RN EAAENRZK, I, HKSLN25 Fi
HKSLN14 W8 R A4F 0 fb i = retd, Jkk ™
MR E 44.4%F0 25.4%, AR E, #5Ell
TR 0 98 728 58 R AEAK 2 B AR R = 2 5 1T 2 80
AR B R AR .

2 HEMRARRZR
Tab. 2 Selected superior lines

S P . T B ifs e % L Sl
Variety No. Plant height/cm Yield per plant/g Chang;]e _rate OOf plant Yield chang% rate per
eight/% plant/%
WZSNDCSLD Y A R 126.5 14.2
WZSNDCSLD2 114.3 21.7 -9.6 52.8
WZSNDCSLD3 110.9 16.2 -12.3 14.1
WZSNDCSLD4 108.1 16.7 -14.5 17.6
WZSNDCSLD7 104.7 17.3 -17.2 21.8
WZSNDCSLD13 104.5 211 -17.4 48.6
HKSLN Y A= 154.7 12.6
HKSLN7 112.8 15.9 -27.1 26.2
HKSLN8 114.8 13.6 -25.8 7.9
HKSLN12 129.2 15.2 -16.5 20.6
HKSLN13 135.0 14.9 -12.7 18.3
HKSLN14 129.7 15.8 -16.2 254
HKSLN16 137.3 15.5 -11.2 23.0
HKSLN25 137.9 18.2 -10.9 44.4
HKSLN30 123.7 155 —20.0 23.0
HKSLN31 136.9 18.4 -11.5 46.0
SLN Lisgaceiil 160.2 10.8
SLN8 135.6 14.8 -15.4 37.0
SLN13 150.0 15.0 —-6.4 38.9
SLH Liigaceiil 152.1 13.3
SLH4 144.9 15.1 4.7 135
SLH6 118.3 19.9 —22.2 49.6
SLH9 128.6 18.2 -15.5 36.8
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