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Phenotypic Diversity Analysis and Resistance Evaluation of
Rice Blast in Zhangpu Wild Rice

JIANG Chuan, ZHU Ye-bao, CHEN Li-zhe, ZHANG Dan, WANG Jin-ying
( Rice Research Institute, Fujian Academy of Agricultural Sciences , Fuzhou 350018 )

Abstract: The genetic diversity, correlation and cluster analysis of 43 phenotypic traits in 45 Zhangpu wild
rice germplasm resources were carried out.And resistance to rice blast at seedling stage was evaluated by natural
inducement in experimental plot and inoculation in laboratory.The results showed that: ( 1 )Zhangpu wild rice
contain abundant genetic diversity.Among the 31 quality traits, 22 traits showed different degrees of genetic
differentiation, and their genetic diversity index ranged from 0.24 to 1.43, among which the leaf color had the
highest genetic diversity index.The genetic diversity index of 12 quantitative traits ranged from 1.83 to 2.09,
and the genetic diversity index of anther length was the highest, indicating that the trait had the richest genetic
diversity and could be used as a specific resource. ( 2 ) The correlation analysis among 12 quantitative traits
showed that panicle length was significantly positive correlated with the ligule length of flag leaf and second leaf,
flag leaf length and flag leaf width, respectively.100 grains weight was positively correlated with awn length and
grain length. ( 3) Forty-five Zhangpu wild rice materials could be clustered into five groups: I, Il, III, IV and
V.Among of them, only 1 material in Group Il and Group V was M2005 and M1001, respectively. (4 ) Through
two years’ identification of rice blast resistance at seedling stage, 3 resistant materials and 5 moderate resistant
materials were screened out by natural inducement in experimental plot, and only 1 moderate resistant material
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was screened out by inoculation in laboratory, among which M1030 was moderate resistant.
Key words: Zhangpu wild rice ; phenotypic characteristics; genetic diversity; rice blast; resistance
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Table 1 Genetic diversity index and differentiation frequency of 22 qualitative traits

(EZ 7N B SRR AL 42 (% ) Frequency

Traits H’ 1 2 3 4 5 6
HHEi 4 ARC 1.19 53.33 13.33 0 13.33 20.00
ZEHFR I (5, BSC 1.07 0 24.44 33.33 4222

P 1LSC 1.22 35.55 6.66 17.77 40.00

4 BC 1.43 4.44 35.55 20.00 28.88 11.11 0
M EE LC 1.29 26.66 35.55 28.88 8.88

TR NS (5 LPCF 1.26 2.70 45.94 8.10 10.81 32.43 0
FRAEMI = (0 AWC 0.80 4.44 0 0 62.22 33.33 0
Wl EiE 1C 1.26 15.55 17.77 11.11 53.33 222

AN SIS LPCM 0.70 17.94 2.56 0 0 76.92 2.56
Tl i (7, SCC 0.67 0 39.53 60.46 0 0 0
LIS SNC 1.37 0 29.54 18.18 27.27 25.00

M EHE AP 0.72 2.22 31.11 66.66

5 HE BP 0.65 74.41 23.25 0 2.32 0

FEHSHE PBP 0.90 48.64 45.94 2.70 2.70

A K> GH 1.34 13.33 31.11 31.11 24.44

BIn:fE FLA 0.99 0 14.28 35.71 50.00

IR LS 0.39 13.33 86.66 0 0 0

R PT 0.50 0 222 84.44 13.33

Ay EE THN 1.27 28.88 4222 11.11 17.77

THUK . PE 1.10 9.75 7.31 56.09 26.82

Tk SBP 0.24 6.66 93.33 0

FFUEAR SLS 0.90 0 17.77 17.77 64.44

1.2.3.4.5.6 st icdmmiE

1,2,3,4,5, 6 represent recorded standard, respectively““. ARC: Auricle color, BSC: Basal sheath color, ILSC: Inside leaf sheath color, BC: Blade color, LC: Ligule
color, LPCF: Lemma and pales color at flowering, AWC: Awns color, IC: Internode color, LPCM: Lemma and palea color at maturity, SCC: Seed coat color, SNC:
Stem nods color, AP Auricle pubescence, BP: Blade pubescence, PBP : Pubescence on base of panicle, GH: Growh habit, FLA: Flag leaf angle, LS: Ligule shape, PT:
Panicle type, THN:: Tillering from higher nods, PE : Panicle exsertion, SBP: Secondary branching of panicle, SLS: Sterile lemma shape

R2 RAMBEERNFEITERREESHEEY

Table 2 Statistical results and genetic diversity index of 12 qualitative traits

€N FHIE P2z 75 S A5 FE(% ) G 2R R
Traits Mean SD Range Cv H’
SlntrtE4 (mm ) LLFL 11.89 3.19 5.00~20.35 26.86 1.97
= HE 1 (mm ) LLSL 29.27 6.52 18.45~47.60 22.28 1.87
2K (mm ) ATL 4.70 0.49 3.70~6.05 10.42 2.09
K (em ) FLL 26.46 5.88 14.54~46.02 22.24 1.99
S5E (mm ) FLW 9.33 1.23 6.65~11.95 13.17 1.99
ZEFFHBE (em) CL 110.20 14.21 78.00~144.98 12.89 2.06
ZEFFEAE (mm ) CD 5.40 0.76 3.99~7.15 14.02 2.07
4 (em ) PL 29.14 4.80 18.48~37.58 16.47 2.05
AR (mm)GL 8.04 0.48 7.10~9.57 5.92 1.83
AR5 (mm ) GW 2.05 0.14 1.76~2.49 6.78 1.96
K (mm) AWL 69.80 11.87 48.00~102.60 17.00 1.94
FKIEE (g ) 100GW 1.49 0.20 1.21~1.98 13.42 1.93

LLFL: Ligule length of flag leaf, LLSL : Ligule length of second leaf, ATL : Anther length, FLL : Flag leaf length, FLW : Flag leaf width, CL : Culm length,
CD: Culm diameter, PL: Panicle length, GL : Grain length, GW: Grain width, AWL : Awn length, 100GW : 100 Grains weight, the same as below
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Table 3 Correlation coefficient between 12 phenotypic traits
PR gk B RS e e 0 F e ek mEm ik
Traits ER HER KRR FLL FLW K FifE PL GL GW AWL
LLFL LLSL ATL CL CcD
B S LLSL 0566
T2 ATL 03100 0.048
B FLL 0.376°  0.468"  0.245
I FE FLW 0.271 0.483"  0.037 0.632"
ZEFFRKE CL 0.427"  0.093 0.126 0.182 0.153
2EFFHAE CD 0.103 0.184 -0.094 0221 0.116 0.095
R PL 0.431" 04327  0.079 0.620"  0.674"  0.220 0.254
il GL -0.177  -0.090  0.374°  -0101  -0.145  -0.068  -0.281  -0.202
HHRITE GW -0.078  -0.105  0.208 0.135 0.280 -0.001  0.078 0.100 0.254
K AWL 0.170 -0.023  0.288 0.291 0.263 0.192 0.238 0.380"  0.174 0.174
ERIE 100G6W 0.034 -0.164 0272 -0.048  -0.040  0.200 -0.126  -0.101  0.313°  0.084 0.443"

T RRTE 0.0L KV LR, T FRTE 0.05 K L3

“means significance at 1% probability level, ‘means significance at 5% probability level
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Fig.1 Cluster chart of 45 Zhangpu wild rice germplasm

resources using the phenotypic datasets
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Table 4 Phenotypic traits differences of five class group of Zhangpu wild rice

&t 8 12y . ZEFF ZEFF
et ) ol o S 1y 7% 3 58N wREK ARG FiIS HRLE
. EK R KE Tk HR 3 N
Class (cm) (mm) (cm) (mm) (mm) (mm) (g)
(mm) (mm) (mm) (cm) (mm)
group FLL FLW PL GL GW AWL 100GW
LLFL LLSL ATL CD
1 11.60 28.58 4.66 24.96 9.06 108.86 5.34 27.78 8.05 2.04 65.02 1.47
I 11.63 27.88 4.90 28.53 9.92 98.78 5.59 31.80 8.12 2.07 87.82 1.59
m 9.20 23.70 4.25 26.32 7.95 78.00 4.95 27.73 7.53 2.06 53.95 1.24
v 13.33 32.76 4.82 32.53 10.23 135.05 5.60 33.49 7.94 2.09 75.39 1.57
\Y% 18.05 47.60 4.65 31.70 11.00 129.71 5.58 36.58 8.00 2.20 102.55 1.44

®5 EHTEEEHBERMEEAZRMNBREBRTLNEESR

Table 5 Identification of Blast Resistance of Zhangpu wild rice at seedling stage by indoor inoculation and field natural inducement

in experimental plot

NN s g YEAREL BPUHEGCI AR AL
Y I SSE (4 S .
. . ) . Number of Number of materials with different resistance scales
Identification Identification . . .
methods time (year ) identification
i ) B g 2 > Ak 25 gk
y materials B IM - HHHR iR P MR &S i HS
FH (V)5 X5 e 2 2015 45 3 0 0 5 6 31
Natural inducement identification
in experimental plot
FH ] X 42 2 2016 8 0 0 3 5 0 0
Repeated natural inducement
identification in experimental
plot
= R 2015 45 0 0 0 1 4 40
Inoculation identification in
laboratory
EAED iR 2016 1 0 0 0 1 0 0

Repeated inoculation identification
in laboratory

IM: Immune, HR: Highly resistant, R: Resistant, MR : Moderate resistant, S: Susceptive, HS: Highly susceptive
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