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Abstract: [Objective] This study aims to investigate the effects of key cultivation measures (sowing date, planting
density, and nitrogen application rate) on grain yield, rice quality formation, and growth characteristics of the high-quality
super rice variety Huazheyou 261. The results are expected to provide a theoretical basis for developing high-yield,
high-quality, and high-efficiency cultivation techniques. [ Method] A single-factor field experiment was conducted using
Huazheyou 261 as the test material. The treatments included four sowing dates (May 15, May 28, June 10, and June 23,
denoted as S1, S2, S3, and S4), five transplanting densities (plant spacing of 27.0, 22.5, 19.3, 16.9, and 15.0 cm, denoted
as D1 to D5, with a fixed row spacing of 30 cm), and five nitrogen application rates (0, 135, 180, 225, and 270 kg/hm?,
denoted as NO to N4). Grain yield, rice quality, and growth characteristics were measured under different treatments. The
correlations between yield and dry matter accumulation, as well as temperature and light resources, were analyzed. A
comprehensive evaluation of rice quality under each treatment was also performed. [Result] Sowing date, density and
nitrogen application rate significantly affected grain yield, rice quality and growth characteristics of rice. Under each
cultivation measure, the grain yield and comprehensive evaluation grade of rice quality showed an initial increase
followed by a decrease. The grain yield of S3, D3 and N3 treatments was the highest, and the rice quality of S3, D3 and
N2 treatments was the best. There was a significant quadratic relationship between grain yield and sowing date, density
and nitrogen application rate. The trend of yield components and rice quality indexes varied with different cultivation
measures. With the delay of sowing date, the decrease of density and the increase of nitrogen application rate, the growth
period was delayed and the whole growth period was prolonged. The number of tillers increased, but the productive tiller
percentage (except density treatment) decreased, and the SPAD value of leaves increased. The effective leaf area index,
grain-leaf ratio (except under nitrogen treatments), dry matter accumulation from heading to maturity, harvest index, and
temperature-light production efficiency all exhibited a trend of initial increase followed by decrease. Statistical analysis
indicated that grain yield was significantly positively correlated with total spikelets and dry matter accumulation, with
total spikelets contributing the most to grain yield. Principal component analysis identified milled rice rate, head milled
rice rate, chalky grain rate, chalkiness, alkali spreading value, and gel consistency as key indicators for evaluating rice
quality. [Conclusion] Under the experimental conditions, synergistic optimization of grain yield and rice quality for
Huazheyou 261 in southeastern Zhejiang Province was achieved with the following practices: sowing between May 28
and June 15, transplanting at a row spacing of 30 cm and a plant spacing of 19.3—23.3 cm, and applying nitrogen at a rate
of 176.6-209.8 kg/hm?.

Key words: sowing date; transplanting density; nitrogen application rate; high-quality super rice; grain yield; rice
quality; growth characteristics

YHsBER: 2025-07-31; 1EeimUEIAEA: 2025-09-22.
EEWB: WiLA /KREH S FNE & B AR % 15(2021C02063-3); & M TR H (24nya23); WiVEA G M ARV AN 3 44 B0 H (202627)



Ly SOP A SRBEARE FE T UL FUB AR WL 261 77 i BUR AR B R K R

i ZE: [HM] SWACERSNEGEY . %5, WEE) B Emnit 261 =&, fREREKEKEE
R, N HSE . O SRR R T BRI KR . L] T 20222023 4, DIMRTGEH
FEAEHR 261 AL AP, BHTHREZR KHRLE, w4 NMFEHGE A 1SH. SA28H. 6 A10HM6 A 23 H,
0N S1. S2. S3 I S4). 5 MMM EFRIEM RN 27.04 22,5, 19.3. 16.9 1 15.0 cm, 2y D1. D2. D3. D4
1 D5, 7R E 30 cm)F1 5 AMEEE (0. 135, 180, 225 A1270 kg/hm?, icy NO. N1. N2. N3 Fl N4)4b3, i
EARFSEL R KRG =& REAEERE, MRS TR RE., EOGRIENAE M, HLEEIPN &3
TRERRR. (4R B, BEAGEEEYEERmKE . BRAERRE. SRS ET, Rk
MR A H B B AT R AR B AR %A, S3. D3. N3 A B A s, S3. D3, N2 AbFA SR &AL .
PREHEN. BE. BEEWERENTIRIMEIRR; PR R R AR ST T AR 078 1 3 R R R 1 A (R
M5 BEIRHIHER . 2R REMC. M EI N, A FIEIR B aA TR, 4 BEH0N b ZRBE R 2R (% FE A 2
BRAMBEAR, 1A SPAD TR s A e g, o bR R AL B RR AN FHERBMT YR RRE. 1K
PRI BRI AR Y B S . Gt RE, FESABHEN TR RES R EIEMERE, H
PRFE RN PR TTRRR K BRI R, RORER . BRORER, FORR, ZOE. AR E 2
PR REK ST B R bR . (450 ) RRFRAMET, Wi R M X FisfEdi ik 261, &+ 5 H 28 H-6 H 15 H
M, SRAATEE 30 cm. #REE 19.3~23.3 cm MBHREEE, i 176.6~209.8 kg/hm? UL, Wil =85

503

i) B T

REEIR): SR MR, WRUE; (RBUEZGE: R R EARE

IKFE R BRI EE AR B 2 —, T ER
frEmEPR S =0 —, EREEA =7
ZNAR R, B, SRR R
FERTRA T, R ORBE E R B A S E IR et
PR B RERNE S 0T, FEEERAEFRKT
FIRRSERTE, THATRCN “Haf3il” #wm “nats
L7 L “REARETRERE” o T T AR AR A
it DhRektE Ko ) E R Haddem, HEShILR
A8 4 b5 A RO 7K R R AT AU P B £ 0

PEARE &S dh R, A2 s Rt
#1127, H5RFE MR A . 15 2R
BT, SRR MRk AT It SR R R L
REAEAR R E L B U R B AR Z 5 e,
EE KT B AT SR KRS AR (B 4ESE -
MISCHE YT By, BEERHUEF KL B IR e 3
PRI PRGN . & Rl RE 8 KRS R 2 E B IO
HoR R4 ) 5 i RO R A R, A A
TOCET VIR R R A B B REIERE L R
BIRUIE, KR T BRI G KT R, B
A LR A PR L M IO SRR, 8 B B
REfRRE MR A ANARES R R/, SCREV A
RSRAIITES R R, FEIRFEDCRER IR A AR
MR, 3 BEAT RBEAR BRI M. B KRR
ARKEERZOEFRITER, MKRE~ &SR
R . BHANRGRE B A D RE KT
EE MBI F oK, IEREE I LR FR (R
3 EEER B D e LA ik SR e O R S, [RTI
B REI D PTG AN TP B, SEIUIE ™ $R
PR A H AR,

PAAEWIF 7 22 5 45 T B — B0 B 5 4 e k7K
A B B ST KR 2, HLRIE SRR 2 DA
b 203, i BT 22 A S AR It A 00 o 4
AR B K & i R AT A 2 I
e t261 2 E KRB AT 7T RTLE & fAR BRI R = &%
AAEHE, MBS B ZPIEEIL RN, 1%
a1 20204385 [ 58 E LUK, MO AR IZAE L
Tty HAURE B, SRR = Jm A E L5 g B vk
il o 65 VY < RN 5 = Jim RV B KOK Y 2255
B XA T, T T 20245 B A ARAS F A A
ARG AR, BTk, AT LRI 261 A8 KL
RGURTUIRI . R LA R 3 P O B G
XS B AU R RO BRI . B
FE I WIANFI RS BT, U s A
Kbt A FHRE. ZEMAER Iy SPADE.
AR R K EE . TR R SR TEEL B
PR AE A R R DG TR C B -5 M R S DR B A
AR AR, DR D05 20 A i 7 DAL R BRI A1
AR LR IR AR

1 MRS 75

1.1 REMREithS

DA K THI AR AL R A0 BRI 2R = 3R 2% 28 F A AL
261 FRIEAEL. RIE T 20222023 HELE 2 A
AR & N T ARk B 22 8F 58 Bt /0 383 50 2 1
(28°47'3"N, 121°6'51"E, ¥k 4 m)itAT. liaih+
oybigE L, HIEAE 124 g/lemd. HHUR 31.36
gkg. &% 2.52 ghkg. WARA 120.41 mg/kg. HU



E| 7K FEHL 2 (Chin J Rice Sci) 5540 455 4 §
504 op [E K FERF2(Chin J Rice Sci) 5540 3555 4 1] (2026 47 H)
45 - H 4<% Mean daily temperature 424
2022 e EEEEE H i =< Daily maximum temperature
40 - . H AR Daily minimum temperature
35 1 _ £ [ H &A% Sunshine hours —420
- ) i g b oE ¥ . A B 41 2]
. Alale by : Fi 49 =
o | ; L g Lt s b °
3 20 ; o /X W g
g ; . 412 £
g 15 \ &
5 =
F
v 10+ o
% 418 =
= :
= gL m
0 14
o | Il | il
o L1 | T, I Ll )
45 ~24
40 - 2023
35 - - 20
30 =
- 416 £
£ 25 g
[} (]
*5 20 ! E
o] 412 é
g 15 ;;
= ®
5 10 ®
% 48 =
o :
5= 5 | I
A
10 | | | ‘ ‘ | ‘ | (P
05-14 0529  06-13 0628 07-13 07-28 08-12 0827 09-11 09-26 10-11  10-26  11-1

H3# Date (Month-Day)

Bl 2022—20235F iR I8 Sk FEE KHAERYEE F1 B BBET 85Tk

Fig. 1. Changes in air temperature and sunshine hours during rice growing season at the experimental site in 2022 and 2023
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Table 1. Effects of sowing dates on grain yield and its components of Huazheyou 261
A R . SAEE . . g N,
e SpGE] T AR SR THRLE . DHUVES
FAhy ) Number of ) Total amount of ) ) Theoretical .
Sowing date X Spikelet number . Seed-setting 1000-grain . Actual grain
Year productive . spikelets X grain .
treatment . per panicle rate(%) weight(g) . yield(t/hm?)
panicle(x10%hm?) (x10%hm?) yield(t/hm?)
2022 S1 221.0+£2.1¢ 203.2+3.3 ¢ 449.2+13.6 ¢ 91.6x1.4a 21.79+0.03 b 8.97+0.11¢  8.93+0.20b
S2 225.2+2.9 be 210.1+£3.7 ab 473.2+14.8b 91.2+1.1a 22.18£0.02 a 9.58+0.15ab 9.58+0.14 a
S3 233.0+£3.8 a 216.3+4.1a 503.9+11.2 a 89.142.3b  22.02+0.06 ab 9.88+0.24a  9.72+0.25a
S4 232.4+2.7 ab 204.5£2.6 bc 475.3+174b 88.5£1.5b 21.75+0.05b 9.15£0.25bc 9.11+0.16 b
2023 S1 217.3£3.2b 206.6+2.9 b 448.9+12.4 ¢ 92.1+1.7a  21.92+0.03b  9.06+0.23c  9.05+0.19b
S2 223.1£2.6 b 213.9+2.6 a 477.3+13.6 b 91.3+0.8 ab 22.25+0.07 a 9.70£0.18 ab  9.68+0.12 a
S3 233.8+3.3a 218.5+3.2 a 510.8+16.9 a 90.4+19b  21.94+0.04b 10.13+0.21a 9.8440.13 a
S4 235.4+4.1a 203.3£19b 478.5£12.8 b 89.9423b 21.71+0.01 b  9.34+£0.13bc 9.26+0.24 b
F 25K A4 Year(Y) 0.10 1.81 0.35 6.20" 0.14 2.05 4.02
ANOVA  $#] Sowing date(S) 17.94™ 17.58" 1551 14.76™ 5.02° 18.03* 35.80""
IR YxS 0.76 0.56 0.06 0.88 0.52 0.09 0.08

SI. S2. S3 IS4 pHIFRIES H 15 Hy 5 H 28 Hy 6 H 10 HA 6 H 23 HiFF. Rep A FHBbrMERE . B S A FNE FBERR A5
[FI4E A HLEAE 0.05 /K F E22REE . *H I RIRAE 0.05. 0.01 KF EEREE. TH.
S1, S2, S3 and S4 indicate seeding on May 15, May 28, June 10 and June 23, respectively. The data in the table are mean + standard deviation. The values

with different lowercase letters in the same column and same year show significant difference at 0.05 level. * and ™ indicate significant difference at P < 0.05

and P < 0.01, respectively. The same below.

<2 BREENEMM 2601 FEREMBREZRNEI
Table 2. Effects of transplanting density on grain yield and its components of Huazheyou 261
PVE Yl - RFTE R . , — .,
Fhy B AbHE Ifunizljer of .ﬁ%hﬁ Total ?njount of %%}: ﬂ:*ﬁﬁ. IE}?#E . %Eﬂ:r"‘%‘
Year Density treatment  productive panicles Spikelet n?mber spikelets Seed-setting IOOF)—graln Theloretlcal grain A.ctual grain
(<10%hm?) per panicle (<10hm?) rate(%) weight(g) yield (hm?) yield(t/hm?)
2022 D1 209.7+3.3 d 221.6x1.8a 464.7£15.9 ¢ 90.0+£0.9 b 22.02+0.02 a 9.21£0.15 ¢ 9.01£0.17 ¢
D2 2245424 ¢ 217.8£1.2ab  489.0+12.6 ab 90.3+1.7 ab 21.98+0.04 a 9.71£0.20 a 9.57+£0.11 a
D3 236.2+2.8 b 210.5+2.4 b 497.1+14.7 a 90.5+1.3 ab 21.91+0.05a 9.85+0.17 a 9.66+£0.21 a
D4 243.7+3.0 ab 198.6+3.1 ¢ 483.9+9.8 abc 90.8+1.8 ab 21.89+0.01 a 9.62+0.14 ab 9.374+0.24 ab
D5 2474422 a 190.4+3.2 ¢ 471.1£12.9 be 91.0+1.6 a 21.86+0.07 a 9.37+0.21 be 9.1040.12 be
2023 D1 208.0+£3.2d 223.6+4.1 a 465.2+11.5¢ 90.7+1.3 b 22.19+0.02 a 9.36+0.16 b 9.06+0.18 b
D2 221.4+4.1¢ 219.9+3.0ab  486.8+13.1 ab 91.2+1.7 ab 22.16+0.02 a 9.84+0.25 a 9.68+0.13 a
D3 231.0+29b 213.0+1.8b 491.9+12.6 a 91.4+1.9 ab 22.12+0.06 a 9.94+0.13 a 9.64+0.11 a
D4 240.8+3.6 a 201.5+2.3 ¢ 485.2£11.1 abe 91.6+1.4 ab 22.03+0.05 a 9.80+0.28 a 9.39+0.25 a
D5 2454428 a 190.4+3.7d 467.1+17.5 be 91.8+1.8a 22.01+0.03 a 9.44+0.17 b 9.03+0.20 b
T 253K S Year(Y) 3.40 1.31 0.22 4.65" 3.44 371 1.09
ANOVA %[ Density(D) 63.18™ 4495™ 9.97™ 3.74° 0.78 13.22™ 18.80™
RS YXD 0.13 0.08 0.09 0.03 0.20 0.11 0.25

DI, D2. D3. D4 fll D5 7} HIZRATHI N 30 em Z6#F T ) 27.0 22,5, 193+ 16.9 1 15.0 cm #kfE. T,
D1, D2, D3, D4 and D5 represent 27.0, 22.5, 19.3, 16.9 and 15.0 cm plant spacing under the fixed row spacing of 30 cm, respectively. The same below.
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Table 3. Effects of nitrogen application rates on grain yield and its components of Huazheyou 261
R FEAERLEL ISEIRIAC LR TR Hip LR/ E
s 1) AN ZHSLFR LIAL: <4 17 =8 SKPR)
Ay it AL B Number of ) He . ) . .
. Spikelet number  Total amount of ~ Seed-setting  1000-grain ~ Theoretical grain  Actual grain
Year N rate treatment productive . . . . .
. per panicle  spikelets (x10%hm?)  rate(%) weight (g) yield(t/hm?) yield(t/hm?)
panicle(x10%hm?)
2022 NO 165.042.5d 190.6+1.7 ¢ 314.6+9.5d 92.6+1.7a 22.40+0.02 a 6.53+0.16 ¢ 6.37+0.18 d
N1 208.4+3.0 ¢ 209.142.1a 435.8+12.8 ¢ 92.0+1.4a 22.18+0.08 ab 8.89+0.18 b 8.85+0.09 ¢
N2 2247422 b 212.0£2.8 a 4763109 b 91.1£1.8 ab 22.05£0.03bc  9.56+0.11 a 9.45+0.15b
N3 243.742.5a 206.6+2.2 ab 503.4+154 a 89.8£1.1b 21.99+0.04 bc  9.94+0.24 a 9.88+0.16 a
N4 236.943.1 ab 200.4+3.5b 474.8£11.5b 87.3+2.0c 21.85£0.07 ¢ 9.06+0.27 b 9.03+0.21 ¢
2023 NO 164.4+2.9d 192.6£2.7d 316.8+12.8d 93.5+£1.4a 22.63+0.03 a 6.71£0.20 ¢ 6.50+0.23 d
N1 205.242.6 ¢ 214.9+3.2 ab 441.1+139 ¢ 929+1.5a 2241+£0.02ab  9.18+0.15b 9.04+0.28 ¢
N2 2222423b 215.8+2.7 a 479.4£17.2b 92.0+1.7ab 22.25£0.04 b 9.81+0.12 a 9.62+0.13 b
N3 243.1+3.1a 207.5+4.0 be 504.4+13.8 a 90.6+2.1b 22.11£0.03bc  10.10+0.18 a  10.05+0.25 a
N4 234.2+2.8 ab 203.4+29 ¢ 4764129 b 88.1x1.6c 21.89+0.05¢ 9.19+0.13 b 9.12+0.17 ¢
HENN E4 Year(Y) 0.53 3.50 1.32 7.42* 3.66 3.58 3.87
ANOVA Jiti % N rate(N) 113.69™ 23.42" 499.54"" 35.58"™ 11.69™ 194.26™ 159.77"
=R YXN 0.04 0.25 0.11 0.01 0.33 0.21 0.06
NO. NI. N2. N3 I N4 5% R 0. 135, 180, 225 Fl 270 kg/hm2(Fi & 4li%). FH .
NO, N1, N2, N3 and N4 represent 0, 135, 180, 225 and 270 kg/hm?(on a pure nitrogen basis), respectively. The same below.
F 4 EERIFREEXEHA 261 FFEZMAEIYTSIE
Table 4. Regression equation of the effects of key cultivation measures on grain yield of Huazheyou 261
=ax’+bx+ ‘max X‘—J& ‘max X‘—J& xﬁ& xﬁ&
SR y=ax Toxrc mnear/ by A » : J/o.9s+k Y0.98 "
L. Yinean Yinax X 1ﬁ %}E{E X ‘7|3 A 7'1
Cultivation Vmax
a b c R’ (thm?)  (t/hm?) x value for  Treatment value  xrange for ~ Treatment range
measure (%)
Ymax for Ymax 0.98 for 0.98
Eiigl] —-0.00183 0.07692 8.97433 0.9326" 9.39 9.78 96.01 21.02 06-05 10.68~31.36 05-26~06-15
Sowing date
B —0.02470 0.84594 2.40674 0.9199" 9.35 9.65 96.89 17.12 19.5 cmx30.0 cm 14.33~19.92  23.3 cmx30.0 cm
Density ~16.7 cmx30.0 cm
it —0.00018 0.07553 2.00694 0.8967" 8.79 9.93 88.52 209.81 209.81 176.59~243.02  176.59~209.81
N rate

y(thm2) =8, x WKORITE 28 S1 7RG HER B0 REU(d) B EACE (<10 A/hm?) A 2R (kg/hm?) s Ymean NP8, yimax 78I 7T,
ymean/ymax %F%j}éﬁilﬁt$y Y0.98 yﬂﬁ:%i}éﬁ 98% uJ:o
y is the grain yield, and x is the number of days after the actual sowing date is postponed from S1 sowing date, density level and nitrogen application rate,

respectively. Vmean 1S average yield, ymax 18 yield potential, and ymean/Vmax 1S the realized rate of yield potential, yo 95 is over 98% of yield potential.

(N1 5N Az T8k B KT A0S, Bk
FEHOR A BTG E e S e E AR — 8, s
SRR B T FR(E3).

A3 VBT Fo 25 A 5 i Ak Hioe 55 JHL 6 N ) 7 4
BIr= gy Z [0 R JEH 8T, G x5yl —ik %
TR [0 U5 7 R y=ax?+bx+e,  SRAGAN [R5 1 it Ak R
xR A Sy R, 3PP B 1 i Sl = i
TR SE G 7 &6 HSH, 1730 cm, R
ERRIEL9.5 cm, & §209.81 kg/hm?; 5 HL S2H)
P 7198% LA LI X BUEVE F, i ARk S
FH ()15 AR 52 P2 T oK, iz i A oK ki 2401
WS ARG ST 45 . SRR BRI A AR T =
B R E, WK, HEERIKERY).

2.2 KEHIFEREITEHNN 261 FKmERAFNT
RS~ TR, AN [F) R B 1 Jt X oK i it 45
TERR IR AE Y AF [ A AR — 5, S 5 A
[FI R B (0 AR RN AN B2 . X, 6
MR AR R AN PR, SR A
X AR A B8 B AR R K a5 1 bR 24 I8 2
FOMA(RS) o X THE, FLAL BN BRRA A 58 b LA
ARG K dh BT TR AR A R R (R6). X TR
B, O ERKRRA RE W, R RS HE R
KT8 L CLAMRIARE K b S F AR 0 25 52 (3R 7)o
BERRIAHEIR, EHTR26 I REKE ., FKE, B
FER A T B (202258 BR AN AB A BE 24 256 3 e
RS, MEAREMEAES MR, |
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Table S. Effects of sowing dates on rice quality of Huazheyou 261

HH E 7K FE R 22 (Chin J Rice Sci) 5540 4558 4 #1 202647 A)

: i Grtr ]
. I S T - B . B EAR
BT RkE Rk TRAE gy memk mam 0N g TSR CEIR e,
o . . Head . . Alkali LV o
A Sowing  Brown Milled . . Grain  Length- Chalky Chalkiness . el R Compre-
. . milled rice . . spreading K Amylose Protein .
Year date rice rice length width grain degree consistency hensive
treatment rate(%)  rate(%) rate (mm) ratio rate(%) (%) value (mm) content - content evaluation
(%) (rank) (%) (%)
grade
2022 S1 78.6 ¢ 673 ¢ 50.0 ¢ 65a 35a 11.0a 31a 54b 65b 15.1b 79a 3
S2 799 b 69.9b 5220 6.6a 35a 8.7b 1.5b 6.8a 76 a 16.3 ab 7.4 ab 2
S3 81.5a 71.1a 56.1a 6.6a 35a 43¢ 0.8b 7.1a 78 a 16.7 a 6.7 be 1
S4 80.4b 709ab 549a 6.6a 35a 57¢ 12b 7.0a 74 a 17.1a 6.5¢ 2
2023 S1 789 ¢ 68.5b 51.1c 65a 35a 9.7a 21a 52¢ 68 c 1540 7.7a 3
S2 80.1b 709 a 5320 6.7a 36a 73b 1.2b 7.1a 74b 16.1 ab 7.2 ab 2
S3 8l.6a 71.6 a 56.5a 6.6a 35a 3.7d 0.6b 69a 80a 16.8 ab 6.8 be 1
S4 809ab 712a 556a 65a 35a 53¢ 1.1b 6.4b 72 be 172 a 6.4c¢ 2
T3 Z 0 W A 1.19 5.98" 6.21" 0.01 0.01 6.63" 2.81 0.27 0.05 0.04 0.32
ANOVA  Year(Y)
FI 21.83" 3487  54.66™ 1.30 1.21 10.63  11.60™ 3.81" 22.87" 5.38" 11.38™
Sowing
date(S)
YxS 0.11 0.63 0.42 0.52 0.32 0.48 0.73 0.27 1.45 0.08 0.16
R 6 TERTMBEXEMMR 261 FEKAFRAIFIN
Table 6. Effects of transplanting density on rice quality of Huazheyou 261
wHkE Wi HEE EER
e WK% KWk Bk KM meRR BAg L SRR =T
o EEAEE . Head . . Alkali weR A=
A . Brown Milled . Panicle Length- Chalky Chalkiness R Gel . Compre-
Density . . milled . . spreading . Amylose Protein .
Year rice rice . length width grain degree consistency hensive
treatment rate(%)  rate(%) rice rate (mm) ratio rate(%) %) value (mm) content  content evaluation
’ RN ’ Y (rank) @) %)
grade
2022 D1 789b 69.7b 51.7bc 6.6a 35a 93a 19a 63b 74b 17.1a 79a 3
D2 79.3b 69.8ab  52.1b 6.6a 35a 7.0b 14b 6.8a 74b 16.7 ab 78a 2
D3 80.1ab 70.1ab 529a 6.6a 35a 7.6 ab 1.5 ab 69a 75 ab 16.4 be 7.5 ab 2
D4 80.7 a 709 a 52.3 ab 65a 35a 8.0 ab 1.7 ab 71a 79a 16.1¢ 7.2 ab 3
D5 79.6ab  69.5b 5l.lc 65a 35a 8.3 ab 1.7 ab 54c¢ 77 ab 16.0 ¢ 69b 3
2023 D1 78.6 ¢ 69.4b 513b 6.6a 35a 97a 20a 52¢ 73b 169 a 78a 3
D2 79.6bc 7021 522a 6.6a 35a 7.70b 1.6 ab 69a 75 ab 16.6 ab 7.6 ab 2
D3 809 a 71.5a 528a 65a 35a 7.0b 14b 7.0a 76 ab 16.5 ab 7.4 ab 2
D4 80.02ab 714a 526a 65a 35a 63b 1.2b 71a 78 a 163 b 7.3 ab 3
D5 794bc 702D 50.8b 65a 34a 73b 1.6 ab 62b 76 ab 162 b 7.1b 3
T7 2253 BT A 0.01 3.57 0.61 1.63 0.15 1.80 1.40 0.18 0.05 0.18 0.02
ANOVA  Year(Y)
Ra)ia 4.13" 4.46" 2047 1.36 1.28 3.12° 3.28" 3.95" 3.78" 11.85™ 5.79"
Density(D)
YxD 0.52 0.91 1.04 0.27 0.22 2.66 2.67 0.23 0.31 0.75 0.34

ek S ERE, RO ERK HEEHES
e ST G PRAK, PAS3ALFR AL (225) . it 25 B 4 K,
bR EFEER & B PEIRAE, HARTEK S FHENR & 2R G H
SEER R IERE FIRREIIAGE 8, GRS
ZZD2AID3ALFIAL T-D1. DAMID5(6). Bt & &Y
I, HEHTIR26 LREK . KA KR Bt
JaPEARR S, Rk, KA, kg, EE R
Bk B PR, BV AR B i S AR
s HEREHEFR ST A EFIC, HANL, N2
N3AEFEA2Z LA F, LT NOFINAAEFE (7).
2.3 KREEFIEHEMERTIERL 261 £ EHIRUR M
HHR8 AT 1, AN ARS8 0 A 26142 & #A

(ISR I A 1> i 2> o ) 2 i 55 A
—FREG, BEREIAER, %A BB K (S4H4ST
K22 d), FEAEBEMIEK(SHISIZEK 1S d).
JEH RS AR MRS R I S AN K, RS
LR,  FIR2AMEF R BIIE A 4 FE (D5 5D1
SR WM AR d). AR AR B RS K
THEFP-SR, BEREEIG, RN EEM B
K, SNOMIEL, N4LCHR )R- FRRh—5%
FEHIAN A F A Al AE K4, 641110 d(38).
2.4 KERIEETEXTEM 261 FEERRTER . HE
FREEFNRIM EE B 820

HFROT A, BHIRIAMEE, BEikmmTn. ik
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Table 7. Effects of nitrogen application rates on rice quality of Huazheyou 261
s S 2 R A yar e Y2 A
WA RKE fkE TIAE g g meks eem o0l par 8 DR A
Fy AbBE Brown  Milled o Grain  Length- Chalky Chalkiness at Gel L E R eI
. . milled . . spreading K Amylose Protein Comprehensive
Year N rate rice rice . length width grain degree consistency .
treatment rate(%)  rate(%) riee (mm) ratio rate(%) (%) value (mm) content - content evaluation
rate(%) (rank) (%) (%) grade
2022 NO 782¢ 67.5d 50.3d 6.8a 36a 83a 1.7a 540 68d 169 a 6.0d 3
N1 794bc  69.7bc  52.1bc 6.8a 36a 7.9 ab 1.5 ab 6.8a 72¢ 16.5ab 6.5d 2
N2 80.3ab 709ab 53.4ab 6.8a 36a 73b 1.3 be 7.1a 74 be 162bc  72c¢ 2
N3 814a 71.6a 54.6 a 6.7 ab 35a 59¢ 1.1c 72a 77b 157c¢d  8.1b 2
N4 779 ¢ 68.9 c 51.5cd 6.6b 35a 4.1d 0.8d 7.0a 8la 152d 8.8a 3
2023 NO 794ab  69.1b Sl.dc 6.8a 36a 7.8 a 15a 59b 69c 17.1a 6.1e 3
N1 80.6ab 70.7 a 5340 6.8a 36a 75a l4a 69a Tlc 16.6ab 6.7d 2
N2 809 a 712 a 56.0 a 6.7 ab 35a 620 1.0b 7.0a 73 be 16.3b 73¢ 1
N3 81.2a 71.1a 53.7b 6.6 ab 35a 6.1b 1.1b 7.1a 76 ab 155¢ 79b 2
N4 78.8b 70.1ab  519¢ 65b 34a 46¢ 09b 7.0a 79a 151¢ 89a 3
T Z 5 M 4.04 4.18 7.28%  1.03 0.66 0.12 251 0.25 0.89 0.13 0.2
ANOVA  Year(Y)
it = 8.90%*%  17.65%* 22.82%*  3.82%* 1.40 38.68**%  17.72%* 4.19*%  21.99%*%  3561** 63.06**
N rate(N)
YN 0.50 1.99 3.37 0.37 0.25 1.11 1.25 0.12 0.33 0.44 0.49
R 8 TRBIEHEME TEMA 261 WEEE BRHAQ2023)
Table 8. Main growth periods of Huazheyou 261 under different cultivation measures in 2023
%ﬂii%%*r?ﬁ’@ e T%?FTHE %Z%EHE. ' ﬁé‘%}!ﬂ' ?H%HE Eﬁ‘c%%b}'!ﬂ SR S EEEH
Cultivation Sowing  Transplanting First heading Full heading Maturity Whole growth
Treatment S-F(d) F-M(d) .
measure date date date date date period(d)
&Y St 05-15 06-06 08-08 08-10 09-14 87 35 122
Sowing S2 05-28 06-19 08-17 08-19 09-28 83 40 123
date S3 06-10 07-02 08-27 08-30 10-19 81 50 131
S4 06-23 07-15 09-11 09-14 11-10 83 57 140
FEME 835 455 129.0
Average
CV (%) 3.0 21.7 6.5
B D1 05-25 06-16 08-14 08-16 09-24 83 39 122
Density D2 05-25 06-16 08-14 08-16 09-24 83 39 122
D3 05-25 06-16 08-13 08-15 09-23 82 39 121
D4 05-25 06-16 08-13 08-15 09-22 82 38 120
D5 05-25 06-16 08-13 08-15 09-22 82 38 120
FEME 82.4 38.6 121.0
Average
CV(%) 0.7 1.4 0.8
it NO 05-25 06-16 08-10 08-12 09-15 79 34 113
N rate N1 05-25 06-16 08-12 08-14 09-19 81 36 117
N2 05-25 06-16 08-13 08-15 09-21 82 37 119
N3 05-25 06-16 08-14 08-16 09-23 83 38 121
N4 05-25 06-16 08-14 08-16 09-25 83 40 123
A 81.6 37.0 118.6
Average
CV(%) 2.1 6.0 32
S-F, ffFp—F5H; F-M, FrH-pdll. cv, ZRAHK. FHE.
S-F, Sowing to full heading; F-M, Full heading to maturity. CV, Coefficient of variation. The same below.
ORI BRI ROEHOS 2 BT, (B2RBEil AbBGR s, MEREEEN M, e, Btk B

AR, TR A 20 AR ORT v o AR A
KRR b (R 1/ TR 2.5 T R B
PUASIAL iy BEAZARE EIE K, WKHE . i
B A RO SR 1A Ao AR TR BOE I,
PRI T BEROR/D, ZRBERUREAR . RO T AR R £
ARL LX) 2 TH IR B S, IX SR bR AL A LID2
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B REHA R A 2 T AR FE 0 i, ZREE R R AN
B P B, A RCREBOR v 50 TR R B e 4 s
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Table 9. Productive tiller percentage, leaf area index and grain/leaf ratio of Huazheyou 261 under different cultivation
measures in 2023

JEHE T o . AR ZEEERME F-H Full heading stage
Fok I it Basic . '%.EE ﬁﬁ%ﬂ’?j{% Number of  Productive piA =4
Cultivation IR seedling Peak tller %ﬁ productive tiller AROHIBUREL BT B Ratio of grain to
measure Treatment number number .Maxnnum panicles percentage Effective leafarea  Efficient leaf arca leaf(mg/cm?)
(*10%hm) (x10*hm?) tiller number (<109hm?) % index index
Eiize] S1 350a  307.6¢ 175¢ 217.3b 70.7 a 7.36b 501¢ 1229b
Sowing date S2 355a 324.1b 185D 223.1b 68.8b 7.77 a 5.42 ab 1246 a
S3 363a 344.1a 19.7 a 233.8a 6790b 7.86 a 5.66 a 1251 a
S4 36.7a 3553a 203 a 2354a 66.2 ¢ 7.55b 523 be 1227b
“FIME Average 35.8 332.8 19.0 227.4 68.4 7.64 5.33 12.38
CV(%) 2.1 6.4 6.7 3.8 2.7 29 5.2 1.0
B D1 259e 307.6e 239a 208.0d 67.6 ab 7.07 ¢ 4.79d 1281 a
Density D2 31.6d 322.8d 20.8b 221.4c¢ 68.6 a 748 b 5.61 ab 12.94 a
D3 363 ¢ 3375¢ 185¢ 231.0b 68.4 a 7.57b 5.68 a 1274 a
D4 40.8 b 359.8b 17.2d 240.8 a 66.9b 7.88 a 5.48 be 1191b
D5 47.1a 378.1a 16.0 ¢ 2454 a 64.9 ¢ 793 a 535¢ 11.39¢
THIH Average  36.3 341.2 19.3 229.3 67.3 7.59 5.38 12.36
CV(%) 225 8.3 16.2 6.6 2.2 4.6 6.6 5.5
it NO 36.5a 230.3d 12.8d 164.4d 714 a 478 ¢ 3.67e 13.60 a
N rate N1 353a 292.7 ¢ 16.6 ¢ 205.2¢ 70.1 ab 6.89d 4.98d 13.12b
N2 363a 320.0b 182b 22220 69.4b 747 c 553¢ 12.87 ¢
N3 358a 3733 a 214a 243.1a 65.1¢ 8.01b 6.11a 12.54d
N4 36.0a 379.8 a 218a 234.2 ab 61.7d 8.38a 589b 10.89 ¢
THIH Average  36.0 319.2 18.2 213.8 67.5 7.11 523 12.60
CV(%) 1.4 19.3 20.4 14.5 6.0 19.9 18.6 8.2

BAREAF NG FREOR 0.05 KF LR R, FAEMREEEA LS. FHE.

The values with different lowercase letters in the same column and same cultivation measure show significant difference at 0.05 level. The same below.
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B —e— DI
@ D2
v D3 45 -
45| 451
40t
40} 40
3
=4 35t
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0 1 1 1 1 1 1 1 1 0 L 1 L 1 L 1 L 1 0 L 1 1 1 L 1 1 1
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FoRE R
Days after transplanting (d)
A BFICH MFRAE . #JEAME% S, S1. S2. S3MIS4 R /RIESHISH 5H28H. 6 H10HM6H23H#F: DI, D2, D3. DAFIDS/ KR
7B N30 ek 1F FARFESY 5I927.04 22,54 19.3. 16.98115.0 cm; NO. N1. N2. N3RINAS HIFR/RMEZIEO. 135, 180 22581270 kg/hm2(LLAIA ).
A, B and C represent sowing date, density and nitrogen rate, respectively. S1, S2, S3 and S4 indicate seeding on May 15, May 28, June 10 and June 23,
respectively; D1, D2, D3, D4 and D5 represent 27.0, 22.5, 19.3, 16.9 and 15.0 cm plant spacing under the fixed row spacing of 30 cm, respectively; NO, N1,
N2, N3 and N4 represent 0, 135, 180, 225 and 270 kg/hm? on a pure nitrogen basis, respectively.

E2 FRFRIEEETER26101FSPADELE £ (2023)

Fig. 2. Changes in SPAD values of leaves of Huazheyou 261 under different cultivation measures in 2023
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Table 10. Dry matter accumulation and harvest index of Huazheyou 261 under different cultivation measures in 2023

FFP—Fr U S-F

S R IR A F-M

Y Maturity stage

R it — - — - — — — — - — - LPEIR IR
Cultivation KR Ty RAR BEEKE FORBEE BREKE BATHE BETRE STYRMEE BiEkE Harvest
measure Treatment & DMA PGR DMA DWOGY DWORS TDMA PGR index

(t/hm?)  [kg/(hm?-d)] (thm?)  [kg/(hm?-d)]  (t/hm?) (t/hm?) (t/hm?) [kg/(hm?-d)]
&I S1 1097 b 126.12 ¢ 529b 151.14a 7.79b 8.47b 1626 b 13330 b 0.479 ¢
Sowing date S2 11.34a 136.63 ab 578 a 144.50 a 8.39a 873 a 17.12 a 139.19a 0.490 b
S3 1135a 140.15 a 581a 11620 b 8.55a 8.61 ab 17.16 a 131.01 b 0.498 a
S4 11.05b 133.19b 538b 9439 ¢ 7.92b 8.51b 1643 b 11739 ¢ 0.482 ¢
I 11.18 134.02 5.57 126.56 8.16 8.58 16.74 130.22 0.487
Average
CV(%) 1.7 45 48 20.7 45 13 2.8 7.1 1.8
B D1 10.92b 131.53b 532b 136.41 b 7.81b 8.43b 1624 ¢ 133.09 b 0.481b
Transplanting D2 1133 a 136.47 a 5.80a 148.72 a 8.38a 8.75a 17.13 a 140.39 a 0.489 a
density D3 1136 a 138.50 a 579a 148.46 a 839a 8.76 a 17.15a 14171 a 0.489 a
D4 11.39a 138.87 a 5.49b 144.47 a 8.13a 8.75a 16.88 ab 140.64 a 0.482b
D5 1140 a 13897 a 5.28b 138.95b 7.86b 8.82a 16.68 b 138.96 a 0471 ¢
I 11.28 136.87 5.54 143.40 8.11 8.70 16.81 138.96 0.483
Average
CV(%) 1.8 23 45 3.4 1.8 22 25 15
it NO 7.81 ¢ 98.82 ¢ 3.88d 114.12d 5.53d 6.16 ¢ 11.69d 103.42 ¢ 0.473 b
N rate N1 10.69 b 131.96 b 552¢ 153.33 ¢ 7.75¢ 8.46 b 1621 ¢ 138.54 b 0.478 b
N2 1120 a 136.64 a 5.88b 158.92 b 8.30b 8.78 b 17.08 b 143.57 a 0.486 a
N3 1142 a 137.63 a 627a 165.00 a 8.67a 9.02b 17.69 a 146.23 a 0.490 a
N4 1145a 137.92 a 629a 157.25b 7.92¢ 982a 17.74 a 14421 a 0.447 ¢
I 10.51 128.59 5.57 149.72 7.63 8.45 16.08 135.19 0.475
Average
CV(%) 14.7 13.1 17.9 16.1 16.3 15.8 13.3 3.6

DMA: THIFRE; TDMA: S THHRMEE; PGR: BHALKZ; DWOGY: LA THiRE; DWORS: FHETHE. TI[.
DMA, Dry matter accumulation; TDMA, Total dry matter accumulation; PGR, Population growth rate; DWOGY, Dry weight of grain yield; DWORS,

Dry weight of rice straw. The same below.
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Table 11. Allocation and utilization of resources of temperature and light in each growth period of Huazheyou 261 under

different cultivation measures in 2023

AR H fH A58 S-F

FeRE - A F-M

Cultivation nﬁﬁm IR Wt s L AHGR THAGRAE BB R
measure ADT(°C)  # ATDR(°C) EAT(°C-d) SH(h) ADT(°C) % ATDR(°C) EAT(°C-d) SH(h)
&I S1 27.5 8.6 1330.0 591.4 26.9 8.2 549.8 221.0
Sowing date S2 282 8.7 1330.4 566.0 26.6 8.2 600.1 246.3
S3 283 8.5 13232 563.9 242 8.5 620.9 242.3
S4 282 8.5 1329.2 563.7 21.6 9.3 578.6 2454
SEE Average 28.1 8.6 1328.2 5712 248 8.6 587.4 238.7
CV(%) 1.5 1.0 0.3 2.4 9.9 59 52 5.0
B DI 28.1 8.7 1337.7 575.7 26.6 8.2 582.9 238.7
Density D2 28.1 8.7 1337.7 575.7 26.6 8.2 582.9 238.7
D3 28.1 8.7 13212 569.6 26.6 8.1 584.5 238.0
D4 28.1 8.7 1321.2 569.6 26.7 8.3 572.4 237.6
D5 28.1 8.7 1321.2 569.6 26.7 8.3 572.4 237.6
SEE Average 28.1 8.7 1327.8 572.0 26.6 8.2 579.0 238.1
CV(%) 0.0 0.1 0.7 0.6 0.2 0.7 1.1 0.2
it NO 28.1 8.7 12722 552.6 26.8 8.2 517.7 214.3
N rate N1 28.1 8.7 1305.0 566.7 26.7 8.3 545.7 227.7
N2 28.1 8.7 1321.2 569.6 26.7 8.3 560.1 235.5
N3 28.1 8.7 1337.7 575.6 26.6 8.1 568.1 232.1
N4 28.1 8.7 1337.7 575.6 26.6 8.3 598.9 245.4
TFHI{H Average 28.1 8.7 1314.8 568.0 26.7 8.2 558.1 231.0
CV(%) 0.0 0.2 2.1 1.7 0.4 1.0 5.3 49
b o7 Bk 2 :
AR i @4 Al Whole growhperid AR R B S 7 2
Cultivation Treatment A& THTRAR AR BERME e hmeec-a PESH[kg/(hm®h)]
measure ADT(°C) % ATDR(°C)  EAT(°C-d) SH(h)
&I S1 27.3 8.5 1879.8 812.4 4.81 11.14
Sowing date S2 27.7 8.5 1930.5 8123 5.01 11.91
S3 26.7 8.6 1944.1 806.2 5.06 12.20
S4 255 8.8 1907.8 809.1 485 11.45
T¥{H Average 26.8 8.6 1915.6 810.0 4.93 11.67
CV(%) 3.5 1.6 15 0.4 24 4.1
B D1 27.6 8.5 1920.5 814.4 4.72 11.12
Density D2 27.6 8.5 1920.5 814.4 5.04 11.88
D3 27.6 8.5 1905.8 807.6 5.06 11.94
D4 27.6 8.6 1893.6 807.2 4.96 11.63
D5 27.6 8.6 1893.6 807.2 477 11.19
TFHI{H Average 27.6 8.5 1906.8 810.2 491 11.55
CV(%) 0.1 0.2 0.7 0.5 32 33
A NO 27.7 8.5 1789.9 766.9 3.63 8.48
N rate N1 27.7 8.6 1850.7 794.4 4.88 11.38
N2 27.7 8.6 1881.3 805.1 5.11 11.95
N3 27.6 8.5 1905.8 807.6 527 12.44
N4 27.6 8.6 1936.6 821.1 471 11.11
TFHI{H Average 27.7 8.6 1872.9 799.0 4.72 11.07
CV(%) 0.1 0.4 3.0 2.5 13.7 13.9

MDT: H¥JiRE; MDTR: “F¥URHA%EE: EAT: ARGRIE: SH: A% PEEAT: HAGFRIRA %3 PESH: HMEHAEME. TH.
MDT, Mean daily temperature; MDTR, Mean daily temperature range; EAT, Effective accumulated temperature; SH, Sunshine hour; PEEAT, Production

efficiency of effective accumulated temperature; PESH, Production efficiency of sunshine hour. The same below.

BRFEHON FEEER; N TEE, WS IEER
PR R ARG, FRdit i 5% B S RIX P 2
()P (R 12)
282 FELEFTHAREARARIRE XS
i

AR AT UNIRIBFTRN, B B AL HAE R Fh—5%
BN, HREAESEFEN BT R R
R IEMAR TR, SRl B4
A B A AR S5 B R A X T A

i, R -SRI A RGRUR AN B R 0y e
3 IEFR (3R 13).
2.9 LK 261 FEKRBRMEESITN

IR SR 11 AN FRPRIEEAT B A, 3 H 3
MRHEE KT 1 WER, HEBER TR 2
81.86%(FK 14), W LA I e MAE K &R K
AR 1 Ey RS, B
TR EEME AR S ELSE 2 Ty AR
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Table 12. Correlation analysis and path analysis between grain yield and its components of Huazheyou 261 under different

cultivation measures
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M it PR FHI R HL Correlation coefficient BEEEE R Direct path coefficient
Cultivation Yield
measure components X2 X3 X4 X5 y (Pi-y) (Pi-x3)
&I X1 0.241 0.789* -0.857* -0.325 0.416 0.637
Sowing date X2 0.786" —-0.088 0.648 0.408 0.633
X3 -0.602 0.197 0.849™ 1.130
X4 0.362 -0.184 0.287
X5 0.665 0.505
B X1 —-0.935™ 0.256 0.547 —0.674* 0.078 0.796
Density X2 0.105 -0.556 0.647" 0.273 0.718
X3 0.023 —0.124 0.961" 0.928
X4 -0.230 0.019 0.386
X5 0.085 0.593
it X1 0.588 0.980" -0.751" -0863™ 0.941™ 0.835
N rate X2 0.738" —-0.014 -0.261 0.816™ 0.247
X3 —0.626 —0.781** 0.988™ 1.054
X4 0.934" -0.500 0.291
X5 —0.686" —0.038

xio ARREEG xp: WRERAG xp: SBUERS xp S5RF; xs: THIE; o SFRHES

Ry RIRRAE 0.05 F10.01 KT ERZEMR. T,

x1, Number of productive panicle; x,, Spikelet number per panicle; x3, Total amount of spikelets; x4, Seed-setting rate; xs, 1000-grain weight; y, Actual

grain yield. * and ** indicate significant correlation at 0.05 and 0.01 levels, respectively. The same below.

F 13 TREFIEEE NERT 261 F25 T RM BB EIRRIHEX D H7(2023)

Table 13. Correlation analysis between grain yield of Huazheyou 261 and dry matter accumulation or resources of

temperature and light under different cultivation measures in 2023

T 8 & DMA ARG EAT H IR % SH
bt EEHEM EEHEM . EEHEM
B S " ‘ - " ‘ - "
O ) - Whole 3% - Whole P55 N Whole
Cultivation measure SR A RS E]
growth FEWI S-F growth FEN S-F growth
S-F F-M . F-M . F-M .
period period period
1% Sowing date 0.987" 0.986" 0.987" —0.638 0.980" 0.983" —0.724 0.682 —0.538
B Density 0.439 0.987" 0.892" 0.030 0.482 0.237 0.030 0.196 0.054
Jifi & N rate 0.968" 0.945" 0.962" 0.902" 0.710 0.818 0.925" 0.749 0.849

faf, B 56 LU RS 3 E i A BR A3 .

R 15 A FIFIEE T R R 5 S JE R AL
A/ 0ME, SEWTENRKM TR, #&H.
R I R AR T N I AR A AR R4y D S3.
D3 I N2,

3 e

3.0 KREIFISHEEITERMN 2601 FEKESTY
R ERIFN

IKFEF= B A B SRR SEseR AT
b EE LR P, % DR FO0 7 B IR DT R DR AR 1 e
3BT T3 A SRR T s, AR R, TEik
R R B Fe i, 00T ARG SRR 261 T
TE B S P EE 3 IEAHC . WA HTIESE, S
e X P B DTk K B 1o RS 2%

PR, ZA AR R K S B E(ERERK
1), ZERE A R 1A 2550 T AR i H5ORN B K 14 v s
AR IR BE N B AL, I BA B S R b ()
JREEEE L) . BER, 45505 5Tk 5 IR i
TR m AR, 4 ANFEEMRE R AG —, K
(L P B3R TF o IX I A2 3 PPk B e S K
SEELHE PR FAZ O AL ) o B A 2% R FE R P 4T 18
FEE R S RAGANTE . S3 4 ST H477 0.79 t/hm?,
HiEx 8.8%: D3 % D1 #77 0.62 t/hm?, IEA
6.8%; N3 % NI #7~ 1.02 thm?, BEIEIA 11.4%.
2 B il 0B X 7 I R 4 N B, LN R SR
FERRETE o Ui ATEAIY BN (BB B Fh 755 1 AT
PN, MR AL AT B e ORI IR B IR DA S R 4
P

IR 1 2 R i 8 A 0 KRG P i S T AL
il B B E AL PRI A —FliA = E b
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Table 14. Principal component analysis of various rice quality indexes of Huazheyou 261
Eizta 1 ERS 52 ERSY 3 FRA
Index Principal component 1 Principal component 2 Principal component 3
FHIEAH Eigenvalue 4.99 2.86 1.15
TRk Contribution rate(%) 45.37 26.01 10.48
SR BTk ZE Cumulative contribution rate(%) 4537 71.38 81.86
AL E Weight(%) 5542 31.78 12.80
J& K% Brown rice rate 0.73 0.49 —-0.11
FE K% Milled rice rate 0.87 0.30 —0.17
#fE ok 2 Head milled rice rate 0.82 0.40 —0.01
$it Grain length 0.06 0.14 0.95
K % Lt Length-width ratio -0.12 0.29 0.89
T (K Chalky rate 0.87 -0.11 -0.03
% Chalkiness degree 0.92 —0.03 0.13
BIFE Alkali spreading value 0.87 -0.12 0.09
JEHE Gel consistency 0.75 —-0.30 -0.34
HEHEVEN &8 Amylose content -0.05 -0.82 -0.17
B 1 75 & Protein content -0.06 0.83 0.36

=15

T RIFIEREE T ERM2601FERRANER D MRBRBESLZREES

Table 15. Principal component value, membership function value and comprehensive score of rice quality of Huazheyou 261

under different cultivation measures

. 2022 2023
i ey F R B GEEY F R B LER
Cultivation Treatment Comprehensive index Membership function Compre- Comprehensive index Membership function Compre-
measure F1 F2 F3 R1 R2 R3 hensive F1 F2 F3 R1 R2 R3 hensive

score score

Eiid ] S1 -2.63 —0.73 —0.66 0.00 048 0.26 0.18 -1.71 -043 —0.65 021 054 027 0.32

Sowing S2  -0.15 -0.11 -0.20 0.58 0.60 0.39 0.56 046 -024 130 072 0.57 0.83 0.69

date S3 137 090 -0.29 093 0.80 037 0.82 1.67 092 -038 1.00 0.80 0.34 0.85

S4 058 126 —0.27 0.75 0.80 037 0.72 047 193 -094 0.68 1.00 0.18 0.72

W DI  -082 0.17 -0.39 042 0.65 034 0.48 -1.39 028 -0.54 029 0.68 0.30 0.41

Density D2  -0.09 -030 -0.04 059 056 044 0.56 —0.16 0.06 —0.68 0.58 0.63 0.26 0.55

D3 0.07 —-0.02 -0.20 0.63 0.62 0.40 0.59 043 052 -0.90 071 0.72 0.19 0.65

D4 022 0.18 -091 0.66 0.66 0.19 0.55 0.60 001 -0.68 0.75 052 0.26 0.61

D5 -083 0.19 -091 042 0.66 0.19 0.47 -045 0.05 -1.58 0.51 0.63 0.00 0.48

it NO -159 047 190 024 071 1.00 0.49 -0.85 092 1.70 041 0.80 094 0.60

N rate Nl 024 0.2 1.83 0.56 0.64 0.98 0.64 021 0.9 1.61 0.66 0.74 0.92 0.72

N2 052 -022 1.71 0.73 058 095 0.71 081 044 025 0.80 0.71 0.53 0.74

N3 122 -0.65 025 090 049 053 0.70 090 -0.69 -0.12 082 048 042 0.66

N4 0.69 —-3.15 0.69 0.77  0.00  0.65 0.51 0.71 -249 -0.92 0.78 0.13 0.19 0.50

X3 R T Bt KT T S IR 0 R DRk

s, R N
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PRI ] e w IR AU R A Zeeor, SR,
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D4 F1 D5 Ab P (% B 73 5l H4 0 3.6%- 18.0%F1 33.0%)
ISP 2 W R T 3.2% 5.9%F1 9.0%.
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