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Identification and Evaluation of Germplasm Resources
Collected in the Third Rice General Survey
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Abstract: The main agronomic traits and disease resistance of 225 rice germplasm resources collected
during 'The Third General Survey and Collection Action of Crop Germplasm Resources in Hunan Province'
project (hereinafter referred to as ‘Hunan Province Third Census’ ) were identified and evaluated. This
collection predominantly comprised indica subspecies accounting for 94.2%, and exhibited nearly equal
proportions of sticky rice (53.8%) and waxy rice (46.2%) accessions. The remarkable diversity on seed color,
including white, black, red, purple, green and brown, with 41 accessions exhibiting pigmented rice traits, were
observed. Their genetic variations are abundant, with coefficients of variation ranging from 6.47% to 52.54%.
Most accessions showed favorable agronomic characteristics, including lodging resistance, moderate stem
angle, erect flag leaf, yellow glume tip, yellow glume color, awnless and medium-long grain shape. Fourteen
accessions were identified with optimal growth duration ranging from 110 to 130 days, suitable plant height
(110 to 140 cm) , high seed setting rate (>90%) , strong disease resistance (medium resistance or higher) ,

large panicle size (=200 grains per panicle), and favorable 1000-grain weight (=30 g). Meanwhile, 13 and 20
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accessions showing waxy and pigmented coloration, respectively, were identified. These germplasm resources

serve as raw materials supporting the academic research and breeding for new varieties in rice.

Key words: Hunan;rice; germplasm resources ; identification and evaluation ; special germplasm
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Fig.1 Classification of rice germplasm resources
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Table 1 Results of qualitative traits of rice germplasm resources

PR gy IR EIEL g R gy B
Traits Type Numjt)e.r of Frequency i Traits Type Num-be.r of Frequency R
varieties H' varieties H'
AR e 166 73.78 0.78 R Pl 3 133 1.12
Apiculus e 41 18.22 Stem angle el 48 21.33
color E2) 13 5.78 o i 7 93 41.33
B 5 222 Eor R 81 36.00

Fie A, 197 87.56 0.50 Gt Pl 35 15.56 0.69
Glume we 16 7.11 Flag leaf R 15 6.67
colour Bt 7 3.11 angle HOFRY 1 0.44

SERE 5 222 EmaL 174 77.33
=R Tl 204 90.67 0.35 B RIEAR rHIEE 10 4.44 1.42
Awn S 18 8.00 Grain e B T 32 14.22
length K 3 1.33 shape 17 51 22.67
{RR P HRAY 20 8.89 127 hRIE 94 4178
Lodge {80 51 22.67 KT 38 16.89

EREEL] 92 40.89

JERALL 62 27.56
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Table 2 Results of quantitative traits of rice germplasm resources

PR PEbRE2E BRRB(%) FMA KA W RE T g
Traits Mean+SD cv Min. Max. Kurtosis Skewness
SHEHEW() GD 114.04+7.49 6.47 92.0 150.0 4.20 0.97
Pk (em) PH 122.55+17.83 14.55 66.0 185.0 2.13 0.48
AR PN 10.43+5.48 52.54 3.0 65.0 44.45 5.08
& (cm) PL 27.35+4.07 14.88 15.0 40.1 0.86 -0.20
FHRERIE GN 182.44+64.98 35.62 44.0 367.0 -0.27 0.15
4592%.(%) SSR 79.88+12.58 15.75 28.0 97.0 1.97 -1.48
TAHE(g) TGW 23.13+3.78 16.34 13.6 37.3 1.06 0.43

GD: Whole growth date; PH: Plant height; PN: Panicles number per plant; PL: Panicle length; GN: Grain number per panicle; SSR: Seed

setting rate; TGW: 1000-grain weight; The same as below
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Fig. 2 Distribution of quantitative traits of rice germplasm resources
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Table 3 Correlation for quantitative agronomic traits of rice germplasm resources

EIN EHM Mg HREEL SN FEEERIEL SR TR
Traits GD PH PL PN GN SSR TGW
2 EF W GD 1
#ei PH 0.397" 1
FRGEE PN -0.156" 0.041 1
T PL 0213 0.604™ -0.015 1
R GN 0.154" 0.144" -0.409™ 0.365" 1
459245 SSR -0.007 0.037 -0.212" 0.039 0.028 1
TFhiE TGW 0.012 0.103 -0.004 0.010 -0.376" 0.094 1
S o BN AH DS 5% F 1% 5 E K
* and ** represent significant correlation at 5% and 1% levels, respectively
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Table 4 The identification results of the resistance to the blast disease and leaf blight disease naturally induced in the field
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1.3%, TR IR 230y, 7 10.2% , IR IR 141 403, /5
62.7% , & = JEGE R 43 501 A 23 4 #3543, 43 il o
10.2% F115.6% (3% 4) , i 1k H i FEATRS TR E AR B 58

BT R R B Number of materials with different resistance scales
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PrbAhE L i & Rk
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Resistant species A . . Highly . Middle Middle . High

identification materials Resistance Susceptible
resistance resistance susceptible susceptible

FEIEHN Rice blast 225 0 0 64 48 66 47
FIH459% Rice leaf blight 225 0 3 23 141 23 35
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Table 5 Principal component analysis of quantitative traits of rice germplasm resources

F A 43 Principle component

LELTN

Traits PCI PC2 PC3
24 H 1 GD 0.308 0.023 0.064
Bk PH 0.480 0.121 -0.094
AL PN 0.051 0.144 -0.594
& PL 0.426 -0.053 -0.071
AR GN 0.099 -0.500 0.169
#5522 SSR -0.014 0.232 0.577
T-ki#E TGW 0.107 0.600 0.206
FFE(H Eigen value 2.046 1.447 1.208
Fiiik#% (%) Contribution rate 29.224 20.667 17.254
ZIT 5Tk % (%) Cumulative contribution rate 29.224 49.891 67.145

RS SR PR AR 1 ik 2 X (LA R 2 M, S A 1o 50 TR PR 14 T ik 4

The underline indicates that each group selects the two largest values of the eigenvector absolute value to reflect the contribution rate of its

corresponding quantitative trait
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Fig.3 Excellent rice germplasm resources for agronomic traits
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Fig. 4 Panicle and grain phenotype of the excellent glutinous rice germplasm resources
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Fig.5 Panicle and grain phenotype of the excellent colored functional rice germplasm resources
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