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Effects of grain-leaf ratio on quality of high-quality japonica rice
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Abstract: In order to clarify the characteristics and differences of rice quality under different grain-leaf ratios, Huaidao 5
and Nanjing 9108, two representative late maturing medium japonica rice varieties in large-scale production, were used as test
materials. Treatments of panicle nitrogen-fertilizer amount and flower-leaf thinning at full heading stage were set to form different

rice grain filling population with different grain-leaf ratios and different grain quality. The results showed that with the increase of

grain-leaf ratio, the brown rice rate, milled rice rate and
IFS B #9:2021-12-27 head rice rate were decreased, thus the processing quality of
ESTE.: %[ RA 240 H (31801293) ; VLHA LR B rice became worse; the chalkiness rate and chalkiness degree
ERETEATH [ CX(20)1012] 3 T3 A RS 2=l A 1 were increased, then the rice appearance quality was deterio-
5 H [ JATS(2020)432 ] ; L3848 K2 A AL AL 1 25314 rated ; the nutritional quality was decreased with reduced pro-

i H (202011117087Y) ; LA E B AL S Bl gl TR %6 tein content; the amylose content was decreased, while the
s gel consistency, viscosity and equilibrium degree were in-
EEE A Bk F(1998-) , 20 WL M B, 3228 SRR creased ; the hardness was reduced; the taste value of rice
Bift5t. (E-mail)1824931138@ qq.com was increased. In addition, the reduction of panicle nitrogen-

BIUEE JEEMG, (E-mail) 2pxing@ yzu.edu.cn fertilizer amount promoted the rice appearance quality, in-
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creased the taste value, and improved the starch viscosity properties of rice. Under the treatments of panicle nitrogen-fertilizer a-

mount and flower-leaf thinning, the amylose content and protein content of rice were negatively correlated with the taste value,

and the correlation between protein content and taste value was the largest. Therefore, the reduction of panicle nitrogen-fertilizer

amount and increasing of grain-leaf ratio were conducive to the improvement of rice taste value. In addition, the difference in pro-

tein content could have a greater regulatory effect on rice taste value.
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Table 1 Grain-leaf ratio of rice under different treatments

Rt L
e ﬁfﬁﬁt’ﬁfﬁ AT b%‘j@ AR AR SR PRRUE i SRR TR L/
pighsil Sy ab ¥R HAEEL (em?) (g) A A A
(em™) (em™) (mg/em®)
YR 5 5 NO RSL1 100.53b 83.21d 90.33d 2.38¢ 1.21b 1.08b 28.67b
RSL2 100.43b 163.33b 96.90¢ 2.63b 0.61d 0.59d 16.13d
RSL3 66.82d 164.32b 65.47f 1.79 0.41f 0.40f 10.92f
RS14 47.01f 164.39b 46.38h 1.25¢ 0.29h 0.28h 7.63h
N1 RSL1 113.04a 87.36¢ 98.91b 2.59b 1.29a 1.13a 29.59a
RSL2 115.34a 176.32a 110.01a 2.93a 0.65¢ 0.61c 16.64¢
RSL3 76.75¢ 175.04a 74.92¢ 2.01d 0.44e 0.42¢ 11.47e
RSL4 56.42¢ 176.07a 55.42¢ 1.46f 0.32 0.30¢ 8.26¢
FEAT 9108 NO RSLI1 117.96b 93.23d 104.28d 2.6lc 1.27b 1.12b 28.00b
RSL2 117.17b 194.34b 111.85¢ 2.93b 0.60d 0.58d 15.08d
RSL3 78.42d 195.65h 76.08f 2.02e 0.40f 0.39f 10.30f
RSL4 57.40f 196.59b 55.85h 1.46g 0.29h 0.28h 7.41h
N1 RSL1 133.50a 102.04¢ 115.86b 2.90b 1.31a 1.14a 28.42a
RSL2 133.43a 201.66a 125.81a 3.25a 0.66¢ 0.62¢ 16.12¢
RSL3 89.94¢ 203.64a 86.47¢ 2.29d 0.44e 0.42¢ 11.22e
RSL4 66.43e 202.65a 64.51g 1.72f 0.33¢g 0.32¢g 8.48g
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Fig.1 Effects of grain-leaf ratio on seed setting rate and thousand-grain weight of rice
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Fig.2 Effects of grain-leaf ratio on
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Fig.3 Effects of grain-leaf ratio on rice appearance quality
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Table 2 Effects of grain-leaf ratio on rice eating quality

St E TR BRI AR N ORIR AN Fh
JE R BT B ORRAE BESE N, B 2RI B IR 2
W RS, 5 RSL2 AbBRAH H, RSL1 Ab B i) B
e E R TR T 3.73%, IRPE R T 4.00%
BIRESE T 7.62% ., RSL3 Fll RSL4 4b ¥ 1) B 4%
JERY S B RS2 AL HE 4y BN T 4.35% A
7.24% , JEHR B RSL2 Ab B4 5 AR /NT 5. 48% FN
7.77% ,EWRAE 5 RSL2 Ab #4351 A T 7. 93% F1l
13.07%, 5 NO AbBEAHLL N1 AL HRE K BB TR &
HIH A T 1.02%~ 1.73% , I B8 BE 48 Jin 17 1. 53% ~
4. 47% ,EWRMETFIr BRI 172.09% ~5. 1%, 1
OIMTEE R, R R il S A A6 T BY A FRL

PHRIAE i 5 b B 22 8] 77 A 35 0 35 1) B AR RO (3%
3).

aa MRS dERE RREREW RRE RRERAE S
maw o wtR gEk) () 5 T Bl T
WERE 5 NO RSL1 17.86d 79.33b 76.67a 7.30a 5.73h 7.33a 7.30a
RSL2 18.77be 75.67¢ 71.00¢ 6.73c 6.50f 6.93c 6.73¢
RSL3 19.16a 73.33de 64.33e 6.27e 6.87d 6.20e 6.00e
RSL4 19.33a 72.00f 59.33g 5.43g 7.13b 5.40g 5.20g
N1 RSL1 17.41e 80.67a 73.00b 7.07b 6.33g 7.17b 6.97b
RSL2 18.70c 78.67b 67.67d 6.53d 6.63¢ 6.57d 6.37d
RSL3 19.05ab 74.00d 62.33f 5.70f 7.03¢ 5.73f 5.53f
RSLA4 19.26a 72.67ef 57.67h 5.27h 7.23a 5.13h 4.87h
A HE 9108 NO RSL1 10.58de 85.00b 87.67a 8.33a 4.77h 8.37a 8.13a
RSL2 10.79d 80.00c 82.67c 8.10c 5.23f 7.90c 7.70c¢
RSL3 11.56b 76.00e 75.33e 7.57e 5.80d 7.27e 7.07e
RSL4 12.09a 73.67f 72.33fg 7.13g 6.27b 6.73g 6.53g
N1 RSL1 10.48e 86.33a 84.67b 8.20b 5.03g 8.07b 7.87b
RSL2 10.61de 84.33b 78.00d 7.77d 5.50e 7.50d 7.27d
RSL3 11.28¢ 77.67d 73.67f 7.23f 6.10¢ 6.93f 6.73f
RSL4 11.77b 75.33e 71.33g 6.77h 6.53a 6.53h 6.30h

NO.N1.RSL1 SR 4b BRI 1 3%, [R5 fF] — iAo [l NG PR R 22 5 B35 (P<0.05) . RIPEERIN 3 AN EEZFIIMHE,

2.5 R EEXIFERE FmBHI R

HIE 4 AT AR AR 1 0 B A4S S AL o
PR AL LA 5 3 T R B E IR A R
I, AR BT AEAL BT T ARAL A e T
FORE A S B EA RN &8, BEE IS

SR, d il REALE U RO I 0 A B BE 1 25 B
A A I R A K 148 57 ol o, T EL At - A I BT
BB [H] | df b SRR A R =2 (] A6 i 0 A LS
LTt R 1A A St BREAE M U AE i Y — R
ZIRIRITF A W B E A EA8V (R 5) ¢
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Table 3 Significance analysis of the effects of flower-leaf thinning on rice eating quality

FAH
WH
BHHEER A i JBEHA 3 BIRE FUL fifi i R A
33 635.55™ 107.16 ™ 2392.76 ™ 5921.90* 3961.62* 1922.22™ 2 593.34™
N 22.89* 579.56 ** 120.27 * 257.99 ** 257.73** 153.97* 266.33
T 263.85 ™ 5.54" 791.14 ™ 1 609.87 ** 1247.86™ 962.14 ™ 1432.72*
CxN 0.28 20.81* 0.03 0.52 0.58 0.03 1.89
CxT 23.70 ™ 11.96 * 5.20™ 32.39* 31.58** 14.77* 30.04 **
NxT 0.61 0.66 6.82 " 11.70** 12.53* 331" 2.20
CXNXT 2.66 107.16 ™ 1.00 6.19 ** 13.40* 1.34 1.07
Co il s N AL 0 5 T AR BT AR S A 73278 1A 5 0.05 F110.01 K-,
F4 ML AREFRRRAZNE
Table 4 Effects of grain-leaf ratio on nutritional quality of rice
- LA fents AT EARANEE (mg/e)
L oriL (me/g) WEA BRI L R B
ARG 5 = NO RSL1 55.22h 3.19h 3.46h 5.07h 43.49h
RSL2 57.99f 3.32f 3.86f 5.23f 45.58f
RSL3 63.57d 3.48d 4.03d 5.56d 50.50d
RSL4 67.21b 3.60b 4.18b 5.83b 53.60b
N1 RSLI1 56.46g 3.24¢ 3.67g 5.16g 44.38¢g
RSL2 60.97e 3.42e 3.8% 5.38e 48.28e
RSL3 65.75¢ 3.56¢ 4.09¢ 5.74¢ 52.37¢
RSL4 68.48a 3.68a 4.22a 5.99a 54.58a
FIHE 9108 NO RSLI 57.24h 4.20g 4.02h 5.24h 43.78h
RSL2 63.69f 4.34e 4.18f 5.36f 49.81f
RSL3 70.33d 4.57¢ 4.30d 5.51d 55.97d
RSL4 75.26b 4.70b 4.36b 5.61b 60.59h
N1 RSLI 60.69g 4.29f 4.11g 5.29g 47.00g
RSL2 66.88e 4.41d 4.25e 5.39% 52.83e
RSL3 72.56¢ 4.68b 4.34¢ 5.54¢ 58.00¢
RSL4 76.44a 4.74a 4.41a 5.64a 61.65a
NO N1 .RSL1 S5 Ab#E L2 1 11, [ 3 rp [l — @Al ) /NG B3R R 25 55 i3 (P<0.05) . R EdEHEIN 3 M EEVIE,
x5 HHEHAENBERAEFARZMHEZESITER
Table 5 Significance analysis of the effects of flower-leaf thinning on nutritional quality of rice
FiH
HiH
A S HEA REH B R HEH
2 859.58 " 49 350.62 15 981.92* 92.96 ™ 1619.88*
398.35* 250.00 ** 859.98 ** 321.88™ 297.04
3274.14™ 1 775.65 ™ 6 682.00 " 2 522.28 2 468.17
CxN 7.13* 0.07 26.78 ** 107.62 10.10 ™
CxT 87.26 ™" 21.37* 748.24 " 363.71™ 106.70 ™
NXT 11.90* 2.78 106.94 ** 1.56 10.80 ™
CxXNXT 6.05*" 525" 38.12* 5.06" 553"

Cof A N FEALE U5 5 T AEF B ST AR R, * A ™ 43512 7R I8 E] 0.05 F1 0.01 12K,
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F 6 R LT KRR M RVA 45 A B0

NECER TS S S LR
G FIAE 09 AL TR REOK RVA S E 30
S, T EL R0 99 40 702 £ 1
B RFWLIRRL(RT)

Table 6 Effects of grain-leaf ratio on RVA spectrum characteristic values

S 7 e T S o N N )
WERE 55 NO RSLI 2 284f 1 629 2 338g 6551 55e
RSL2 2 601d 1 847¢ 2 668e 754d 67cd
RSL3 2 722bc 1.932b 2 80lc 790b 80b
RSLA4 2 826a 2 003a 2 938a 824a 112a
N1 RSLI1 2 137g 1 570e 2 199h 567g 63de
RSL2 2 442e 1 705d 2 516f 737e 74be
RSL3 2 671cd 1 900bc 2 754d 772c 83b
RSL4 2 748b 1 952ab 2 866b 796b 118a
FIHE 9108 NO RSLI 2 151f 1 269de 1737 882hc -414f
RSL2 2 265de 1 343cd 1 889cd 922ab -376d
RSL3 2 420bc 1 468abc 2 059b 952a -36lc
RSL4 2 531a 1571a 2 180a 961a -351ab
N1 RSL1 2 026g 1 179 1 627¢ 848c -399e
RSL2 2 191ef 1 296de 1 818de 895he -373d
RSL3 2 326¢d 1 402bed 1 967¢ 924ab -359be
RSLA4 2 473ab 1 517ab 2 124ab 957a -350a
NO NI RSL1 FF#-AbBRULE 1 v, [R5 IR — SRR R NS F R ROR 22 5 .3 (P<0.05) . RIPEHEI N 3 AHEFHIME,
x7 EMHBEEAAENKIEEN RVA IEHEEZNNEZEITER
Table 7 Significance analysis of the effects of flower-leaf thinning on RVA spectrum characteristic values
FE
S|
W FH IR WAL A AP TH e
C 794.59 3198.38 5955.06 967.66 12 6782.23*
N 116.53 * 76.56 ™ 100.99 = 27.59 19.48
T 560.73 * 389.33 ™ 670.97 121.44™ 339.65
CxN 1.32 0.18 1.26 1.51 0.01
CxT 25.12* 8.54™ 20.31™ 17.87™ 25.77*
NxT 335" 1.89 2.65 3.19 2.30
CxNXT 2.07 3.83" 1.96 1.81 0.86

Gty il s N RN Ui T AR B BT AL B, 1 43513083551 0.05 F10.01 3K F,

2.7 tHEXMESH

TERRNE A AR By 2L [ E T K i
KK HEEVER &t R B e VR E R R
ERINEYE RIS RS Al AR Y& T Y PSS P A} A
R BB B R SR b AR 2 A

KRAR(F£8) , KREWRE S FEETER & R AMEA
JR R W UOE AR (FR 9) , MR R R B
WA RS HEEE S i, P R RHE
R, R S AR 1 T R R A
AR TERSONE , XSO 286 B P AT 35 ) SR80
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x8 R ELFNELFEK RRIFES BREXES 7
Table 8 Correlation analysis of grain-leaf ratio and some rice qual-

ity characteristic parameters

£zt RS & FiHE 9108
KR -0.917"* -0.892 **
A FPRLR 0.952* 0.862*
RAS): 0.985* 0.928 **
BEHEVER & A -0.993 * -0.827 **
Je A 0.929 ** 0.906 **
BIRE 0.899 ** 0.912*
Gea ik -0.894 ** -0.914*
W -0.973* -0.907 **
HAfAE -0.971* -0.931*
TH A -0.797* -0.969 **

1 AR HIFERAE 0.05 F10.01 KPR A,

3 11 8

3.0 R HR KRR B R M

AKTTRLI H 57 RO RS TG . SAEHCEL
BRI B 43 09220 0 TR I3 5 0 K
AN TR RS SRS
BRI TR IR 0 20, BE B St
BV S SRR RLE I B S T A
B SR BR A RSB S
2 IENETCI 2 A, P R A L A2 L 2 5
R9 BRERMRESAKREXSYNBXES

R RIS 1 BUE B R KL TS R A B S |l
PBGRAS 7w TR DGR, SR AL AR
IF5E A B, K AR A 7 R399 5 - Ak B (B AN
70% ) {7 A2 LM 7R BT /NS O0 T B TR
PR B A2 RN, 7 B AT I ) s 2R R A B
109% VAL R Fe g iy, 7= 1 B, HL BT g 49 i =
EFEIRIE R, SR RO S A AR A RET
B ZAPRES LA G, EMAE Uy, R L
CSTY T e RN U T AR TN EE S G
KR i 5 UL B S IE L, R 2 A e T
saR HA SR L & s e v, 7E/K A
PR T T BTN BN —E A B R R L
Thim , 25923 R FLEARE )™ 5 8 2 AR B
AEJFOREI HERRATR , 525 B v 1 KR Y 4 52 23 RO o
T ARBEFE SRR, A B BT Ak RS KA 4 S
AR OB TR A AR R AR S S AT — 2 it
FENLJS , 2% A g 57 A BR A /K Rephr it LE3gin , KA 7
I, A5 IR AT TR SRR, S R IR
AU E T BUROR I L DA G R
— AL R T B AE AL B KRS KL i A
AEI I BT Ak PR T A2 1 D 3 e SR % A 1 8 1
DAS i JCAE Mg 59 Ak BE KRS T o e S B 7 )
MR 3 S 4R R K RS AR SR K

Table 9 Correlation analysis between nutritional quality and taste related parameters of rice

_ BRIERHE S5

Fib i LD BRIE —
AR BT ¥ -
WeFG 5 5 EVER -0.864 * -0.852* 0.840 ** -0.842" -0.841"

WG S5 5 HEEM S (AC)

EAREE(PC) -0.994 ** -0.989 ** 0.948 ** -0.994 * -0.994 *
HHEEER SR AC -0.865 ** -0.871" .890 ** -0.880 * -0.877*

il 9108 HAETER & ( AC) 0.865 0.8 0.890 0.880 0.8
EAREE(PC) -0.994 ** -0.977* 0.994 ** -0.996 ** -0.994 **

= AR ARAE 0.05 F10.01 K AL,

3.2 ARt b xR K R RE 2

IKRE RS R 28 B 5 28 X 0K 4 S U1 K A
LR U= RAWLis A e 0 STRiey v i1 b 4 = DD A8 U
T L AR AR S Q0 2 ST A ], E TR AR ) 2
FURREAR it R 22 i N ok 48 B 59 11 7 1 ek g
IKFEARLIT B SRR T 5 TS AL B 5T 285 R AR
M, AR E N ABAEE R Fsl N, RN T
MRS AR E " WA B I NBAE)S , AR
TIPS A3 | R K B S R i A

WFFER BN R LRI, B OR R f E RAR
IXLERITFEAE R Y 22 57 ] AE-S 10 0E FH A K A it b 2K
YRR 2R 2 T 22 5 RO IR PR BT B4 il 5 AN Al A
Ko ABFITHER T 25 M AT AR AL 7= IS B4 KA
Foft, R BRAE 2 A REACTE 2 /K T i A s 5 A
kL LB N, RER BN T B S T e x5
P 64 BTSSR — 8, R B A
IR KRR M B R FE S, R AT
HORE AR 17| 55 A0 5 5 A H 5 2 A fin T
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