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Abstract: [ Objective ] As a type of colored rice, light—white—leaf rice plays an important role in the land-
scape layout of rice fields.This research introduced the selection process of light—white-leaf rice ,its characteris-
tics, genetic physiology and quality, which can provide reference for the utilization of the rice.[ Methods | The
light-white—leaf mutant (LWLM ) and its wild—type Huang Huazhan (HHZ) were used as the test materials to

conduct positive and negative cross experiments. During the experiments, the chlorophyll content of the whole
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growth period was measured, and the fingerprint was identified. The positive and negative cross experiments
showed that there waas a green phenotype in its I, generation, and there were two types of light white leaves and
green leaves in its F, generation.[ Result]A Chi-square test showed that LWLM was a single—gene recessive mu-
tation.The determination of chlorophyll content showed that there was a significant difference between LWLM and
HHZ in the early vegetative growth stage,however, there was no significant difference between the two in the later
reproductive growth stage.Meanwhile, the plot yield of LWLM reached 86% of that of HHZ.[ Conclusion | The leaf
color change of LWLM exerted little effect on its yield, which indicated that LWLM could be used as an important
resource for colored rice breeding.

Keywords:rice ; light—white—leaf mutant ; heredity ; breeding ; utilization

(R 2 SS9 AR R R 2 5~6 MR 30 H RS [ i i (o 3 280, (b Bk TR (AR 80  FIBE
R (B A B WRIU IR (A 0 S AR ARG A X AR . A KRR I s AR R 58 b, — B DL A A
AR i 22 A0 i T HGE F A ROE AR i s R S B R T, i BRI R TR
GRARNA - 2k Z AP RN I S AR PR AT AR A, i A e AR B &R, AKORE 6 98 AR R A A 5 A AR 7
S e R A O B 0 1 o [ AR B R 1N T R BT AR S A A B O R R DSTB TR, i
A A (6 M) B BE R S AR RO R, 1 A K2R S AR RS 9522 (ais K 745 ) , i B 5] b ik
AR ARARS, VIPUAE AR TR AR MR T D RE B REEAT R 5 63-4S, 1 F i 7 — 1~k
B ARR T ST WL R F IR PO B AR TS T — &R “C, RS A R 1 T Ak a5
AR AR ZR G B T EARIC AT R RS A FE A ST, I 5 A8 SR /KRS Hh 4 L i —
Fh AR A A KRG DI RESE R AL 9 A0 A A B4 2 B A AR ML AIE 5% AN st A% 75 RS FH 56 Tl LA G
LA RN ET S (AT S DDA AL KRR 11 R 02 248 5 [ SR S AR IR T A, 42 B IR I 2R Y
FARKR T HBA BB 57 KO, 271794 2019 4F e fg h 2450, 667 m? V347 & 559.9 kg, I i i
3K, BT BB LA B A 7 AR o [40LA% R i) S B (] B ] /K REIR v R e B e R AR TR A
M B A BRI R S AT 9T, S5 T o e — 2 RS %
1 MBS5F*
1.1 R

IRREIR 1 9 AR A B A 7 T b (AR Be K R i Jo] 2 A9 03 & ) A== KR & BT 18K, B
20124 EH B4 130, R EHRERE IR A AR e ol 5B AE R AR oA X 4 e AR gk
RUEATIB AL A3 0T, 0 2 38 5 d, AT 1 st A 6t I PPAR R i 55
1.2 iKEigt
1.2.1 KGR EArTR LAY ENR  FEAEVL & I R AN, 201245 H 20 H—20204-5 H
22 H WAEFP T AR i 2 i, Z2AF S L (6 48 S LA
122 BAETFoH  FIHIR AR RS SRR (B A2 17 G4-185) My 4 B BER (F, . BC,F)) , T4
O3 B RER IR P B B HESR , Ge it o B st AR A A
1.3 MEWmHEEA*
1.3.1 REMKGF R 2018 4FEFF) Ha b 228 AR i G H AR, DA 5 T 20 H R T4, B 30 d,6 A
20 H B4k , HAG % 16.5 emx23.1 em, 7R 4~5 1, FIAE TR 66.7 m*, FH 8] 3 5 4 Hb /KR 2B 7= Al ] .
ICEAE TR, ENGAFE AR SRR IR R, LIRS PE R SRR L R S HEAT 5 EURE , %
FRIGH Rk A SRR RS AR SR B B SR TR
132 w4 e P TR SR LK, S H 20 H iR REE R, 726 H 20 H R, A
FE AR AT % 16.5 emx23.1 em, HE H (B A7 HE 5 2 Mo KRG AL P AR TR . 7 H (RDOR (6] A= i 300 B0 v 40 L B
W1 PR 2RI R ERT RN, A i SR B R 3 B, E = NBUB LT R R R T
EBRrh ik, BTRE JR AT, FREUS mg, A 50 mL BL048 A SBE-N BV A5 W 25 mL, F1 548 56 $25) , R0



5513 WREL A KRR I S R B 1 7 5 0 - 31 -

AFR24 h, HEM R R A6, R R RS 3~5 I R REEBORAEIA e b (v] J &R
2~3YK), LIRS N2 FARIR, 20 BITE K 663,645,470 nm R EEEBUBOGEIFHEOCE B R &SI E 3K
HE O ESTT R R

1.3.3 5% FIH 24 XF SSR K REFE S REAR T , X ARG IR 1A AR A 44 5 7 A A 5 E A TR 20 6
B

2 FHRESWH

21 REAMRTEHEDR

20124 10 H 8 H , 7EHT LR U A 7 W B AR o A6 77 7 i v 2 IR PO 98 28 04 1 bk, S5 348 1 Rl I
AR AR LU, IR 1, ORI A0 ikt 6, K] R IR . RS 80 em A2 AT, BRIV /N R AR
TR /N SESTIE R o YT, MR A AT, RS — / NBOR B AR IR T 12K
22 ZHIZRE

RIS 128 Fh 1, S A4 SRt =R = %5 (F,) , 2013 4F 3 7 Jic H ] USCRPasE, i 1 0k (3%
Bl 12D F R LRR) IR L, ERKRA kR G, A KR/ ¥R 3 70 em 2247, 508 4 A, Horp 4y
BERREC /N G5 S0 IR R KRB SR~ 215 K7 (F,) o

20144F5 A 20 HIEFA, hREAE TR BT 48,6 A 20 H A, BAAH , 36 %5 B 16.5 cmx23.1 em, Ff

A 2012 FHFE (HEHE) HEAM9EA kR (F))  The light white leaf mutant (F,)

Summer 2012 (Xinjian, Nanchang) Wedk 12 KifhF  Harvest 12 seeds
2012 A% (fEp=1) JIAC#5 (F,) Plus generation (F,)
Winter 2012 (Sanya, Hainan) {14k Only I line
013FEHETFE (ME#HD FHEINAC (F3) Plus generation (Fy)

Summer 2013 (Guangfu, Nanchang) #E{A145%k Population of 145 lines
013FEAE (R =) IC%5E (Fy) Plus generation (F,)
Winter 2013 (Sanya, Hainan) FEA17/1 4% % Population of 17 lines
2014%EHEZE (HET M FRELINAC (Fs) Plus generation (F)

Summer 2014 (Guangfu, Nanchang) BEK10MKR  Population of 10 lines

014FA4%E GEFE=I) FfEnAC (Fs)  Plus generation (Fy)
Winter 2014 (Sanya, Hainan) BRI/ % Population of 11 lines
2015FEZE (a7 ) Fitnft  Plus generation

Summer 2015 (Guangfu, Nanchang) FEAS/ME AR Population of 5 lines
0164EHZE (A #) AR (F)  $AER #iE 5 AN (CK)

Line comparison (F;)
wild-type Huang Huazhan is control

2WI9FKE (i 671 ST R BRI Participated in the pre-test of new
Autumn 2019 (Layout 6 locations) rice varieties in Jiangxi Province

C D

Summer 2016 (Guangfu, Nanchang)

s R =

Sl i

A EF AR B BARRIE C X BRI D R H AL
A:The breeding process; B: per plant photo; C: control photo; D :ield photo.
K1 RFER A SRR E
Fig.1 Breeding light white leaf line in rice



-+ 32 - IO R K I 444 %

FEBEIAR 145 8k, T 22 % 2 e 8 17 AN BAkk . 2014 45 4% 6L i g = 7 JHEBR AR 244, AbAs 17 Rk &
(F,) , iz HACERE 1010 bk . 2015 AE A FPAE T RE 5 L5 H 22 HRFR, 6 H 21 HEE AL, A 17 101 &
(F), i 3 AR RAS g nt (3R R A AR R FERLE IR IR (i, 34 J5 7 d, i 28 1
o, S EHC I A R IZ R R H A R REC A ESYURIET: B7E 7 H 10 Hid 2k 24828 7). il
IFEERE 11 RR R SAE SR IR (F,) M IR 2R 54>, 20154F 5 A e B EL /& Akl rh A, 8uUs Yiogk
FREMARTRIC. 2016 4FHEFT 50 &R Ho s, 2 5P A A Ae 5 E A 7 e (1) .
23 KAMRTEEHHETH

— AR ORIR I SRR A B AR IR L B BRI RS A KA 1.2.3 .4 SHEIR M, 7
6.7 8 WA, ik e 3R AN B S BS99 10 11,12 13 if SUMKEE B I (R3R e 28
24 HAMRRKZHER

IR R R RIS A BE Ty rh b ik ORIk o, ST HE B R 112 em, ZEFFANER T 3BT
FBR AR 9~ 134, K 23.3 em, BFERIEL 179 KL, STRIEL 151,580, 45928 84.81%, TRLFi i 21.0 g,
FERTCA RIS, 5t — M, U A ar . MaRs#EFh, 6 J1 20 A, il 28~30 d,9 J1 11 H4h##,9 H
18 H 5 HE, #E 5 Ui 84 d, &L F 11 124 d,667 m* V347 & 559.9 ke
25 TEEKMR

K A VEVE 2 MRS TS 1 R T o AT 4 AR - RS 3R 79.8% , K KR 72.9% , B K . 66.7% , Fi K
6.8 mm , R B L 3.6, W PR 6%, 1 1.3, ELEEVE R 18.9% , ISR 50 mm , Bl (A 6.8 2% , 175 F J&
19, 7K 53 12.4% .
2.6 EfESH

N 1R, FFHIR H S8 AR ARG Ik 2R 2% 58, HEF 3R ALK 100% BYTR I, S5 RER IR it 5222 ik 2
Zealify, R I AT DI A% s R IR 1 i 58 A8 1A 5 B A BB AR 5 EAT I a8, L F AR o 3
FCFACH IR ot gy piAp iy [mIE, HOE R A8 FACH ISR, B4R 5 AR /e 4R 5 B BCF,
AR P A4 g 2 €2, 6 /B 4B 5 17 F 1Y BCLF, AR A BRIR P g A T80 | DA 4 SR IE S
R A AR gt 2 R R AN AEAE AR BTN . A B e A IR T o b gt 2 AR R, L F AR Pt
Y BHE R A 20.83%~23.21% , ¥R FA M/ 46 (5 /1% A ) BCF, AR H R F i B AR 5 46.47%, K 7
RN A3 BT 2R B, 1R 11 e BUAF G BRI i R st AL AR

R1 O REAMHRTENBEEST

Tab.l1 Genetic analysis of light white leaf mutant

AR (BR) Groups(plant)
N . N %
1] o ap R —— dernkg, A I
. o S L st Single gene
Time Location Combinations Generations Light white SWL 5
Green leaf (¢)
leaf
20204 2 ME R /R 128 0 100 -
In the summer of 2020 . etk 5 vk F, 0 72 0 _
TR A /A 0 48 0 -
2021 FA A TR = HeA | % 1 25 93 21.19 0.92
In the winter of 2021 754 RN/ F, 10 38 20.83 0.44
G4-185/% A M 26 86 23.21 0.19
AR 7 AR A5 1 5 BCF 0 80 0 -
RN/ SR T o 28 32 46.67 0.27

27 AEEBFHPHNHERSERLESIT

DFE TR G A 5 B A T B e e v 300 0 S0 Y S0 B 2Rt AR RESR FLIA AN B
P2 3R Cha Chb Car Cht 5o RN 2 FR , 7R AL RS B G i A KR R Tl e rp, 3 b
2R R i S S 2 B A A S AT o A B 2 28R ] R A IR L IR E A2 AR Y 3 Fof



5513 WREL A KRR I S R B 1 7 5 0 - 33 -

-2 28 M Sk 3B B R A B o B — 2 5 T 6 ) il e 2 S 2t (A A N30 ) 9% P SR 1R
1 3 Foft 2 38 35 o S A B B S EAE GAY o IR T SRS AT SR B R R R AR TR E
A, X5 IR A M RAL R BRI A o AR A RIHIIR S AR PRI 20 38 5 S AR X T 21 o A D
ZE5E, IR FM AR A AR PR AL TR PRI, HE— 2B ORAIE T IR A SR AL PRI B bR =

'g 10 ~ ﬁ 4
© . B HHZ &) —— Al HHZ
o~ - _— s —~
0 AR LWLM N —— At LWL
P o
= £,
Wy 1
4 41
oo £
% N
B EE‘(‘
E ol — & ol —

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

AFEEERH AFEEFN
Different reproductive periods Different reproductive periods

g 3 L 15
© 455 HHZ S ., | RS HIHZ
=, ANFRA R LWLM o — BRI LWLM
¢ -
£ 2 7
e = 6 A
By &
) § 3
= 3
W oo y ¥ y y B0

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

AFEEERH AFEEFN
Different reproductive periods Different reproductive periods
B35 2 S BEI 5 3 AT IU] 54 - 2RI 5 5 - SRR 6. RO 5 7 - LAY 8 i Ul

1:Seedling stage;2: Tillering stage ; 3: Elongation stage ;4 : Booting stage ; 5: Heading period ;
6:Filling stage ; 7: Milk stage ; 8: Yellow ripening stage.
B2 IR AR RTEA ] A B A K B LA
Fig.2 Comparative analysis of chlorophyll content of light white leaf mutants in different growth stages
28 KREAMREGREFERRELIEIEE
FIJH 24 %] SSR HE L EIE RO B4R 5, LR M7 85
A 7 S AE AR RL 1614 F1 1617 32647 T 6B AL I
BEREW] 3R Z MR . 1614 5
e Z 25RO 9, 225 R 37.5% 51617 5
AR ) 2 ) 22 AL RO 51, 28 5 5 TR 20.8% 5 8
PRI, Wiy L RERNS B0 G A TR BOR B 22 5, A
TE AR B SR (R ) o IR M APRE 1617 55 B4R I A I
G (K3).

3 Q:Ei/lf\,l—ﬁ _LTJ_ i/b\ Fig.3 Comparative analysis of fingerprint identification

between light white leave lines and Huang Hua Zhan

B3 IR PR RS AR S IR EUE E ST

3.1 KA RTEASFIE

FEM R, S AR R AE by SRR AR EL L TR T RR A A B RIR AR i E M AL TR
IR, PSR EE B i LA, P A AU AR | SRR (0 7 301 A BRI AN 3 i (@ 75 45 1 TH(5.1~7.69)
B 7 ZRR R SRR (4.72) , ARG A BT (5.77) , HEE B RUGEIZE A T % (3.93~2.07) , 1fii H.F [
KR A RR I 42 2 S B B B AR T (3.04~3.80) , B B Al i 5 (5.23) , HEHK & I BUR E
TR (4.91~2.29) 5HAE AU E AL S SR DS IR A AR RAE AR XK 667 m* P44 7= Bk 5 559.9 kg,
Ut B8 75 A A IR (1 I 2 A A I 285 S 1) B AU 7= B S AN R [ IR A4 3 A R IR P i 284
PRI R A R E AR T —E ML, X FE %R B R AR R B TR A A AN



© 34 - IO R K I 444 %

32 REMRTEH“RERR”

HARIR I R AS MR, 200 Z A0 R 8E , T IR A AR IR AE — s Ol T A T IR R At
EABAER 2 1.2.3.4.5.6. 7R M, 8.9, 10 M-Ik (0, {H -0 L P A= 700 A 5 B0R 46 11,
12 13 M-RICAIR A, SEE SRR, VRRIR A28 KT 5 1 22 H AP, w0 i R S 30k S A (g%
F FERAR)S (7 H 3 H) M R EEASR LB E A, 2aif . 7H 15 HE, ixa R ihst 3
AT AR S

JUE 2 s AL A AT R IR A R RN BRSPS R 4%, H AR AR 2R e 25 7
by (7 R ) AR, S PR 4% U BE I, T IR e (. A IR SR BT, KR A R AR IR A 5
JEE DGR BEAR &, AT 43 Dk o R AR < IR AR R YR A PRI, 2 HE T IR 1 S AR AR IR 2%
MG BZ 5 W AR AR O HARBILE i = i — 25 50T o
33 KAMRTERZWEHAA

ERAART, FIR A R ZEEA, SRR HOM SO, KR DSERE A
[F IRt IR 0, B VR (B0, I TR (RS B G s A R (IR 58 o (RIS, mT KRR F i 58 2 A H T
KFEE R, GEIE T 1 HARH A BEAR R I B SRR HT A

Bigt VO LV B2 B T S 23 4150 H (2019CBS002) [E] I XA ST 457 1 %5 B, g &

£ % 3Lk References:

(1] Bke 2o, WV A5, A0 A0, 45 KR IR 1 I SR 2 R B 24 2 35 B M 5 R SR FE o3 B [0 ] T Al 27441, 2020, 32
(12):12-15.

YAO X Y,LAN H J, DENG W, et al. Determination of chlorophyll content and comparative analysis of agronomic traits of
pale-white-leaf mutants in rice[ J].Acta agriculturae Jiangxi,2020,32(12):12-15.

L2] Aok, XFe g, Jk SO, 2 AR R AR AR L) ] A A B iR, 2006,42(1) : 1-9.

HE B,LIU L L.,ZHANG W W, et al.Plant leaf color mutants| J ].Plant physiological communications, 2006, 42(1):1-9.

(3] ZRAW], itk , Re gt S /K AR € AL SR A B AR A B SR [ ] R0 BH# 5T, 2013,34(3) £ 10-13.

GONG J M, SHI X, CHENG ] F.Effect of light intensity on the seedling growth of leaf albino mutants in rice [J].Journal of
agricultural sciences,2013,34(3):10-13.

(4] /N A0, R g, 55— DT AR RS AL S 5B AR 11 SRR R BIFSE () ) VPSRl 27412, 2015,27(8) : 16-20.
WANG X B,FU J R,HE J P, et al.Study on characteristics of a novel albino Green-revertible rice mutant “Bai s”[J].Acta
agriculturae Jiangxi,2015,27(8) :16-20.

[5] &%, RGP IRSR, 46 53 LR R M AR IC DGR A & R E R SHEE MILFERAELT]. h EKFERE
*#,2004,18(6) :515-521.

ZHAO HJ,WU D X,SHU Q Y, et al.Breeding and characteristics of photo-thermo sensitive genic male sterile rice Yutu S
labeled with green-revertible albino leaf marker[ J ].Chinese journal of rice science,2004,18(6) :515-521.

(6] VL2 2R AT IRSE NN, 55 SRS AR IC AT & 1 A BRI HBESEL) ] TR RE R, 2004, 18(1) : 34-38.
SHEN S Q,SHU Q Y,BAO J S, et al.Development of a greenable leaf colour mutant Baifeng A and its applicationin in hy-
brid rice production[”.Chinese journal of rice science ,2004,18(1) :34-38.

(70 3K IRE, e W AR i € 58 20 R LR Rl (6 N e B O RIS R SR () ). VE# A3, 2009(2) 1 12-16.

ZHANG L K,GAO Y M.Advance in gene mapping and cloning of leaf color mutants in rice[J].Crops,2009(2) :12-16.

[8] YATOU O,CHENG X Y.Temperature sensitive chlorophyll mutations [J].Rice genetics newsletter, 1989(6) : 131-132.

(9] &P PS8, BB A, Hoe ik, 55 K REHE 5 B AL 8 A8 R W, G G R M (W AR 5 [ ). VAR K 2225 41, 1996, 22(2)
219-220.

SHU Q R,WU D X, XIA Y W,et al.Study on greenism characteristics of greenable albino mutain line W, of rice(Oryza sati-
va L.)[J].Journal of Zhejiang agricultural university, 1996, 22(2):219-220.

[10] SRR, PR, B, 45 KRGS L R A8 R W50 (1 5 Sad B rpk R (9 4 AR [ ] Wi VAR E R 22 4
1999,25(1):1-4.
WU D X,SHU Q Y,XIA Y W, et al.Study on physiological changes in leaves of a rice greenable albino mutant line W, dur-

ing albinism greenism process in late growth period[ J].Journal of Zhejiang agricultural university,1999,25(1) : 1-4.



