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Genetic Diversity Analysis of Important Agronomic Characters of
Oryza officinalisWall ex G. Watt from Guangxi, China

GUO Hui, CHEN Can, ZHANG Zongqiong, YANG Xinghai, LIANG Shuhui, ZHANG Xiaoli, XU Zhijian,
NONG Baoxuan, LI Danting, XIA Xiuzhong', FENG Rui’

Rice Research Institute, Guangxi Academy of Agricultural Sciences / Guangxi Key Laboratory of Rice Genetics and Breeding, Nan-
ning, Guangxi 530007, China

Abstract: Oryza officinalis Wall. ex G. Watt has excellent characteristics such as disease and insect resistance, stress
tolerance, high biological yield and high light efficiency, and contains many excellent genes. In this study, 199 repre-
sentative resources collected from all Oryza officinalis distribution sites in Guangxi were used to analyze the genetic
diversity and principal components for five important agronomic traits, including heading stage, anther length, grain
width, grain length and grain weight. The results showed that O. officinalis from Guangxi had rich genetic diversity,
with coefficients of variation of 9.12%, 11.90%, 3.39%, 4.64% and 6.24% for heading stage, anther length, grain width,
grain length and grain weight, respectively, and diversity index was 1.4878, 2.0453, 1.7727, 1.1567 and 2.0379, respec-
tively. Principal component analysis showed that the first and second principal components were mainly related to yield
traits, with a cumulative contribution rate of 63.759%. The third and fourth principal components had a cumulative con-
tribution rate 16.306% and 15.542%, respectively. The heading stage and anther length were the influential determinants,
mainly reflecting the plant growth characteristics. According to the genetic diversity, the seven geographic populations
are ranked as follows: Wuzhou (1.6731)>Yulin (1.5784)>Guigang (1.5070)>Nanning (1.3325)>Laibin (1.2131)>
Hezhou (0.9629)>Qinzhou (0.3819), and Wuzhou had the highest diversity index, indicating that Wuzhou was the phe-
notypic diversity center of Oryza officinalis in Guangxi.
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Tab. 1 Information of genotypes and collection sites
W City H County £ )% Longitude ;)% Latitude FEAECE No. of samples SRS HY
ETm i B 109°15'E 22°41'N 19 1.3325
BT R 108°29'E 22°43'N 3
T s 109°36'E 23°07'N 1 1.5070
- H 110°05'E 23°22'N 16
SR L 110°24'E 23°33'N 5
BN B 111°34'E 24°24'N 3 0.9629
S B 110°49'E 24°10'N 3
P 3= r_EHE 109°40'E 23°36'N 19 1.2131
O T RIA 109°18'E 22°25'N 3 0.3819
Fe M T A 111°13'E 23°25'N 48 1.6731
AZ L 111°00'E 22°55'N 11
e B 110°55'E 23°22 'N 22
tEM T 111°17'E 23°29'N 19
FART JeE 110°24'E 22°43'N 5 1.5784
KE 110°33'E 22°21'N 7
EAE 110°10'E 22°38'N 15
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Tab. 2 Variation and diversity of important agronomic traits of O. officinalis in Guangxi

MR Trait We/ME Min.  BK{H Max. H{H Mean FrifE2E SD BRERBCVI% EA SR
51 /d 95 164 122.74 11.19 9.12 1.4878
1625 K ¥ /mm 1.8 3.4 2.63 0.31 11.90 2.0453
7K /mm 4.8 6.0 5.35 0.25 4.64 1.7727
i 5 /mm 22 2.7 2.43 0.08 3.39 1.1567
hidH /g 0.74 0.97 0.84 0.05 6.24 2.0379

2.2 FREMAREIRIEXMES
JUVEZY FHEFAERS 199 1) P4 24 FH A RE AT
IR 5 AR HTEE R WL 3, RiE
ki | RLTEAC R AL (r) 2510 0.659. 0.543,
R E IEAHDE; R SR AHOC RECh 0.257,
BB FEEMG; K SEHRMEEREH
0.144, FLTE S5HIEERHIMHCRECH 0.151, ¥ER
FIEAHX,
23 TTEGABEBEERZERERS S
I SPSS #AEXT 199 43 ) 74 24 F B A= R i1 5

NEHEBERZHARIET ER 0T, & TR T
AT TTHCR LR 4. Z5REW, AT 2 A ERT
FRE(ETE 1.0 DL L, TTERER 008 36.968%
26.791% Rt CRLHLEFE M E R 1 BEkE 1,
LTS RE M E S 2 PR E R, ESsr 1.2 F
LI Wk RS e R RRAE, F A TTER R B AR
63.759%. EWMAT 3. 4 FEAEEAIT, STk
S 16.306%F1 15.542%, iS5 L2 K2R
M) P R DR, 2 2 I R AR 1) A A A DL ARRIE
il 4 > F 4 TTRkR R AHIA 95.606%



S8 OMESE . )T VULY AR R SR Z R 2 R B 909

K3 19N HEAFEBEREFEERYEXESH

Tab. 3 Correlation analysis among major agronomic traits in 199 O. officinalis resources

MR Trait 7] Heading date 1625 Anther length %i K Grain length %% Grain width
VIR -0.021
LIRS 0.113 0.144
HEFE 0.151" -0.021 0.257"
b A 0.088 0.064 0.659" 0.543"

e TFRBEMIE (P<0.05) , TEARWEBEME (P<0.01)

Note: ~ indicates significant correlation (P<0.05), " indicates extremely significant correlation (P<0.01).

R4 ITEARFEREZERZUERNER S SN

Tab. 4 Principal component analysis of important agronomic traits of O. officinalis in Guangxi

[E2N Fi 1 Fsr 2 F s 3 Fior 4 %

Trait PCl1 PC2 PC3 PC4 PC5
ALY 0.186 0.258 0.704 0.634 -0.038
PR 0.225 -0.215 —0.642 0.700 -0.013
Kk 0.958 —0.144 0.054 -0.092 0.223
HEFE 0.352 0.887 -0.170 -0.023 0.243
AN 0.823 0.368 —0.103 -0.162 -0.388
R FE L 0.643 —0.743 0.166 -0.072 0.046
FRIE(E 2.218 1.607 0.978 0.933 0.263
TR/ % 36.968 26.791 16.306 15.542 4.385
BTtk /% 36.968 63.759 80.064 95.606 99.991
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Fig. 1 Cluster analysis in Guangxi Oryza officeinalis Wall accessions map
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Tab. 5 Group genetic diversity index

PEAR 1SR EAIES EANIES

Trait Group | Group I Group III
AR 1.2712 1.3559 0
K 2.0834 1.9978 1.5539
IR 1.4414 1.3444 1.6084
HiTE 0.9507 1.0420 1.0466
Hi T 1.4062 1.7028 1.8725
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i 16 5199 £y 25 FHWF A F 5 A~ B R A MR AT
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XV 2 PP A R BRI AT e, A5 IR
2B AL ARG DNA 28+, e 2R,
NAREDO %P2Vl 5 3 BA v [ 24 FH 5 AR Rl L &2
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FRICXT T PE 1610 43 25 FHEF AR R R AT 2R 0 AT
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ik — 2 IESE
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