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RERA FH/HRS02" RKZH, 2 HT6. 7% F275.5% ; & At A4k ixH A F A 4. 4~22.4g/100 g J& A 7 62. 3~
96. 7 mm; RKIE R S A FH505, 4 89.6, HAKM A FHA8F ', H80.9; R 1I5-53 Fa R4 ER&G. 4
9.7 g/100 g, £ k2 A4 21k-10", 4 9.6 g/100 g, 4R I3A KB HAY ZE SRR EHAELERRNEZELF,
FEEFEIZERERH AR L S ABKREFETEZEARED ST L, BRI RBERFG = ZEMRE
FE RARREAEEMXXE AP FEE5HRAE EHAEHAAAMIEFEMX , MXZHD2 A A
0.460#20.551, 4 S 2 5 A 2 EMBEFEAME ,r—=0.528, A ED A ST ERMEIRITFRAME,r——0.779.
AR FMS05 %G, A 1.9327, AR 615 FAK, A —0.6099, B, FA 505 KA ESHRL, THE
A R R AR AG o B G AR

KERE KA FE; BA FERR; RSO

mESES S511 XEHS  1007-4333(2025)04-0015-13 XERFRER A

Study on the differences in yield and quality among the main
rice varieties in the Erhai basin

MA Chengfang, KANG Suogian, XU Jiuliang”

(College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract To screen high-quality and productive rice varieties suitable for cultivation in the Erhai basin, 13
main rice varieties planted in Yunnan Province were used as test materials in a randomized block design,
and were planted routinely, and the main variety ‘Yungeng 37’ was used as a control in Gusheng Village,
Wangiao Town, Dali City, Yunnan Province. The yield and constitutive factors and quality indexes of the
varieties were determined, and the correlation analysis and principal component analysis were conducted
using the method of comprehensive score evaluation. The results showed that: The effective panicles was
the highest in ‘Yungeng 57’ at 680. 7 x10%/hm?, and 17. 4% higher than that of ‘Yungeng 37’ (P<C0.05);
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The number of kernels per panicle was the highest in ‘Shengnong 4’ at 143. 3 and the lowest in ‘Feng 15-
53’ at 80.3; The seed setting rate of each variety ranged from 74.8% to 95.2%, among which the
‘Yungeng 50’ had the highest seed setting rate and ‘Yunkegeng 1’ had the lowest; The 1 000-grain weight
was the highest in ‘Feng 15-53’ at 29.5 g, which was 17.7% higher than that of ‘Yungeng 37’ ;
“Yunliangyou 502’ had the highest yield of 14.9 t/hm® and ‘Yunkegeng 1’ had the lowest yield of 10.2 t/
hm?. The brown rice rate was the highest in ‘Chugeng 22’ at 82. 6%, which was 3. 3% higher than that of
‘Yungeng 37’ , and the lowest in ‘Dianheyou 615’ at 76. 0% ; Both the milled rice rate and head rice rate
were the highest for ‘Yunliangyou 502’ , which were 76.7% and 75.5%, respectively; The amylose content
of each variety ranged from 4.4 to 22.4 g/100 g, and the gelatin consistency ranged from 62.3 to 96.7
mm; The highest taste value was ‘Yungeng 50’ at 89.6, and the lowest was ‘Yungeng 48’ at 80.9; “Feng
15-53” had the highest protein content of 9.7 g/100 g, followed by “Yungeng 21k-10" of 9.6 g/100 g. The
yield and quality levels of the 13 rice varieties for testing had different degrees of variation, with yield
variation mainly in the number of kernels per panicle and the number of effective panicles, while the quality
trait variation primarily in the amylose content. There were correlations among the yield and constitutive
factors and quality traits of the 13 rice varieties for testing, among which the yield was highly significantly
positively correlated with the milled rice rate and head rice rate, with correlation coefficients (r) of 0.460
and 0.551, respectively, while the seed setting rate was highly significantly positively correlated with the
brown rice rate, with r of 0. 528, and the amylose content was highly considerably negatively correlated with
the gelatin consistency, with r of — 0.779. The composite score of ‘Yungeng 50’ was the highest at
1.9832 7, while ‘Dianheyou 615’ was the lowest at — 0.609 9. Therefore, ‘Yungeng 50’ has the best
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quality and yield, and can be used as the optimal choice of rice varieties for planting in the Erhai basin.
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Table 1 Variety-related information

9T sty Fif WH AL
Number Variety Breeding unit
1 nHE3TS A AL B R R BT ST
) 46 B = A AR B A B R B AR W F 5 B
A AL A R W g A R R R R
3 RIEA8S A AR B AR W T B
4 ZHS0%S I EAE AR B B AR AT ST
5 ST S A R B AR W O 5 B
6 R 21k-10 2 T A AL B2 B R R W AT 5T
7 P LS & A RO R B AR WS BT
8 A 22 AP REMESRG BRI R LB B
9 M S35 mm RS A RN A B B
10 WAL 502 A AR B e R AT W BE 5 B
11 A AT m P AROKREAE Y5
12 R15-53  Z A KB AR A G N AR B2 B
13 HEARM 615 = ARl R 2R AE BT 5 = o R AN RO BB A R F

1.2 RIe AR

KT 20234 5—10 HE m A KRB AR
PN R BT AT T A R K R S T B A A kA R
I\ ) 35 AP 3 H (100°08'15" E, 25°48'54" N, 4k
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1000 mm, H:H,85% LA FAyREm &R E5—10H .
RIS M FTZEVE Y N 442 0~20 cm + HEREAR B AL P
A HLFR 71.9 g/kg,pH 6. 3, 2 A 4. 3 g /kg , £ R
87.6 mg/kg, H A H 101. 1 mg/kg.
1.3 iKigit

TR0 R FH B AL DX ZH HE S, AR SRR R 1A Ak 2
g 13, 3RER ,/NX AL 5 mX 7 m, PO JE
WP 1 m B RYAT
1.4 KEHE

20234F4 H 27 HERN,6 H 1 H B A%, Bk 35d,
N TAf B, B0 3~4 AR BREE 10 em, 17
25 cm, B A 2K R 40 0 8 BB L (wy: wp: wi =

15:11:14)480 kg/hm?*, 73 BEAL Tt HI R 3% 78 kg/hm®,
A6 BB i 1 R R 58 kg/hm?® FILER IR 8 B B Cro s g, :
ws =25: 6: 17) 46 kg/hm?*, 14 & B i M IR £
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BRI, AR T e B L e A
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% Microsoft Excel 2019 #4740+ 5% ¥, R
Jil IBM SPSS Statistics 26. 0 %I iIf 4 4 b5 it 17 5.
ETE 2 T
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2.1 ARKERFMHHTERTEMM
H1 2 2 0] 0, 13 A KRR it b A 2 DA 28 A A A

376.4X10'~680. 7 X 10", Hor * = # 57 5" 1A 2L
B B 37 S N 17.4% . R4S
TR B, A 1433, C RU15-53" BB B A Ik, M
80.3, Wi fh APy 5 M 37 S AR EXER. 134
TR R R B 45 S R A 74. 8% ~95. 2%, mAE 5057
iR, AR 1S K. ORI B
Fp & R 15-537, K 29.5 g, B m B 37T 5 &
17.7% o 137K Fd i Fl SE 07 B2 78 10, 2~14.9 t/

F2 ARKBRMHFmER=SHWR
Table 2 Yield and yield components of different rice varieties
AR/ - , Hagrea/ - .
. ”if w BORR ghwse/% TRE/g e Y T
o R (X 10* /hm?*) X A (t/hm?*) R X
. ) Kernels per  Seed setting 1 000-grain . (t/hm*) Yield
Variety Effective . . Theoretical ) :
los panicle rate weight yield Actual yield increase
panicles
s M 375
=B 375 579.6+44.5" 115.94+4.9¢ 93.9+1.5° 25.1+0.5" 15.7+1.1" 11.6+0.4" 0
Yungeng 37
465
?ﬁ 26 442.8+16.7° 135.2+7.3"™ 93.6+0.8 26.5+0.3"° 14.8+1.1° 12.0+0.2 3.3
ungeng
= A48 5
?ﬁ j?48 589.7431.1" 130.3+9.6" 78.8+1.6% 26.74+0.3% 16.2+1.8" 13.0+0.3" 12.4
ungeng
= M50 %5
?ﬁ JL_O 505.0+28.2% 138.9+6.7" 95.24+1.6° 26.1+0.6° 17.3+0.5* 11.0+0.6*" —5.2
ungeng 5
5T S
f*ﬁ J57 680.7+19.7°  87.4+2.3" 93.8+1.6° 27.74+0.3" 15.5+0.7"" 13.3+0.6" 14.7
ungeng
BE 21k-10
=& 376.4443.3"  132.448.1™ 84.5+1.7% 26.7+0.2 11.1+0.6% 12.1+0.2" 4.7
Yungeng 21k-10
R B
éﬂkﬁ 71 564.9423.3"  107.44+1.5" 74.8+1.2¢ 27.4+0.1"" 12.4+0.2"®  10.2+0.5" —11.9
unkegeng
225
Zl‘:-h*ﬁ ?22 503.4+22.6%  104.745.0%  94.74+1.8 27.5+0.2" 13.7+0.6*" 10.5+0.2¢ —9.4
“hugeng
A 53 =
Z{ih*ﬁo 7753 569.2+11.0" 123.0+5.1"" 83.6+2.1° 26.0+0.1° 15.3+1.2"* 11.94+0.2¢ 2.9
“hugeng
= Wit 502
ol J.ﬁlj 647.8+41.3" 115.7+5.9° 88.6+1.1" 27.3+0.2"" 18.1+1.4" 14.940.5 28.8
Yunliangyou 502
=5 4 ==}
g'h%z M A 482.2+21.3% 143.3+8.9* 92.0+0.5 29.34+0.3 18.5+0.2° 12.140.3" 4.2
engnong
R 15-53
F}—Lcng 15.53 477.8+56.4*  80.3+2.5" 86.9+1.8¢ 29.5+0.1°  9.8+1.0¢ 11.34+0.5 —2.4
0=9
T 615
B 1 594.0427.7" 116.7+5.8¢ 81.5+0.7% 24.2+0.2¢ 13.6+0.3* 10.8+0.2* —6.5

Dianheyou 615

AN FREFRIR 0. 057K P F 2 53 3%
Note: Different lowercase letters indicate significant differences at the 0. 05 level.
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Fig. 2 Milled rice rate of different rice varieties
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Fig. 4 Amylose content of different rice varieties
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Table 3 Differences in yield and quality trait indexes of different rice varieties
Ei=g ) e /ME e RAH M Tm E 22 SR %
Index Min Max Average SD CV
AEE % 10"/hm*
ﬁ)&*, ﬁ/(, 0°/hm®> 376. 4 680.7 539.5 94.4 17.5
Effective panicles
i
R . 80.3 143.3 117.8 20.7 17.5
Kernels per panicle
4k 5 3% /0
I 74.8 95. 2 87.8 6.9 7.9
Seed setting rate
FHE/g 24.2 29.5 26.9 1.5 5.6
1 000-grain weight
= Ik = 2
SR/ /) 10.2 14.9 11.9 1.4 11.5
Actual yield
AN A
%E*}:/A 76.0 82.6 80.5 2.0 2.4
Brown rice rate
KoK H /%
69.7 76.7 73.5 2.4 3.3
Milled rice rate
v
igﬁ*?/ﬁ 57.8 75.5 69. 3 5.3 7.7
Head rice rate
Frim /(g/100 g)
B B/ (g/100 6.6 9.7 8.0 1.2 15.0
Protein content
T K A &/ (g/100
FLBRVERY A HL/ Cg/100 &) 4.4 22.4 12.9 7.7 59.9
Amylose content
I] -y
BRAE 80.9 89.6 85.8 2.7 3.1
Taste value
BER & /mm 62.3 96. 7 81.4 12.8 15.8

Gelatin consistency
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Fig. 8 Correlation between yield and quality traits in different rice varieties
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Table 4 Principal component eigenvalue and contribution rate

By Wiy ) TR A/ e RBUBTECR/ Y| Er ) Tk 0 RTTER AR/ %
o FRAEH N . . . FHAE{H N . .
Principal . Contribution Cumulative Principal . Contribution Cumulative

Eigenvalue o Eigenvalue o
component rate contribution rate | component rate contribution rate
1 5.121 42.678 42.678 7 0.280 2.336 97.423
2 2.234 18.620 61.298 8 0.169 1.407 98.831
3 1.478 12.319 73.616 9 0.083 0.693 99.524
4 1. 346 11.218 84.834 10 0.045 0.375 99. 899
5 0.769 6.410 91. 244 11 0.011 0. 094 99.993
6 0.461 3.843 95. 087 12 0.001 0. 007 100. 000
x5 ARABEBRMNERIGEEITHRF
Table 5 Composite score and ranking of principal component of different rice varieties
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