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Resistance Evaluation and Selection of Casuarina equisetifolia Families
Against Ralstonia solanacearum

WEI Long!, WEI Yongcheng?, MENG Jingxiang?, ZHANG Yong?, ZHOU Yi'*

(1. Guangdong Provincial Key Laboratory of Silviculture, Protection and Utilization/ Guangdong Academy of Forestry, Guangzhou 510520, China; 2. Research

Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China)

Abstract: In order to explore the physiological and biochemical response patterns of Casuarina equisetifolia
against infection of Ralstonia solanacearum, the disease-resistant assessment and selection of different C.
equisetifolia families were studied based on the correlations between physiological and biochemical traits and
disease-resistant characteristics. The results showed that the disease index (DI) and relative disease intensity (RDI)
of 26 C. equisetifolia families were significantly different after inoculated with R. solanacearum. The differences
of superoxide dismutase (SOD), catalase (CAT), phenylalanine ammonialyase (PAL), polyphenol oxidase (PPO),
total phenolics (TP) and flavonoid (Flav) among the families were significant or very significant, indicating that
the tested families had huge variation at resistance against R. solanacearum and great selection potential is
expectable. The disease incidence and intensity of the 26 families presented negative correlation with the six
physiological and biochemical indexes at significant or very significant level. It was indicated in a certain range

that the more defense enzyme activities or secondary metabolite contents, the lower disease incidence and
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intension were detected. Two disease characteristics and six physiological and biochemical parameters were used
to evaluate and select C. equisetifolia families against R. solanacearum, eight resistant families, including 201,
206, 198, 207, 202, 213, 208 and 195, were preliminarily selected according to the selection rate of 30%. The
mean RDI and DI of eight resistant families were 25.94% and 28.93%, respectively, which was lower than those
of overall mean values. And the activities of SOD, CAT, PAL, PPO, and contents of TP, Flav in these eight
families were 11.90%, 13.50%, 24.77%, 12.71%, 25.68% and 18.76% higher than those of overall mean values,
respectively. Therefore, the selected 8 families showed low disease degree, few wilting branches, and plant growth
was not affected, indicating strong disease resistance and could be widely used in subsequent production.

Key words: Casuarina equisetifolia; Family selection; Ralstonia solanacearum; Physiological and biochemical

character; Disease-resistant
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TR AR R B8 2K R /MR B A J5, 0 I F8 2R A
XTI T 5 BE AE R AR (B I A AE AR R 35 22 R (P<0.01),
KA 1 18 H0N 8.84~58.24, ~F- A X 2
SEE A 0.2456~0.7787
2.2 RAMBAEEEMERNE SR

26 MR K R 1) SOD. CAT. PAL. PPO
TEPES N 327841 16.93. 179.89 F119.83 U/g, TP
A1 Flav 843718 966.11 11 108.55 mg/100 g FW, F
A5 5t B2 AN 22.33%- 33.73%- 50.39%- 33.48%.
52.05%7H1 42.96% (3% 1). J7 2453 Hr#& B, PAL 1 PPO
TEMEE R RN 22 Ik R 2 /K7, SOD il CAT i
P£. TP i Flav & 215K R I8 1) 2 7315 B2 K,
Ut B 2K R 52 B A0 B AR % I 1) AR AR A
PGB R R, BABRKMIEERE .
2.3 PRARBIAE SR A AT

TR R 26 5K 5 I AR BEAE AL PRIR A) ) AH
KR (K 2), SOD 5 CAT. TP. Flav [i] £ &
FIEADE, MR RECN 0.604 7~0.671 6. CAT 5 PAL
AR EMIEMASIE K. PAL. PPO. TP. Flav {£IR
(] 52 3 2 B Y 3 TEAH DR OG R, MR RECH 0.574 7~
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Fig. 1 Disease index of families

1.0¢
09r
081
0.7r
061
05t

L Relative disease intensity

041

5

03+t

LEROPTE S

021

0.1r

0 192 194 195 198 201 202 203 205 206 207 208 210 211 213 214 216 218 219 220 221 222 223 224 226 227 228

K% 7 Family No.

0 192 194 195 198 201 202 203 205 206 207 208 210 211 213 214 216 218 219 220 221 222 223 224 226 227 228

K %5 Family No.

2 K ABIHIRT T SR

Fig. 2 Relative disease intensity of families
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Table 1 Variation analysis of physiological and biochemical traits of Casuarina equisetifolia

E27N YRR A SRR % 77 2243 HT Variance analysis

Trait Mean+SE Coefficient of variation df MS F
WBEYEALES Superoxide dismutase (SOD, U/g) 327.84%7.59 22.33 25 6030.89 1.18*
LA Catalase (CAT, U/g) 16.93+0.59 33.73 25 37.63 1.23*
KN R R R =¥ Phenylalanine ammonialyase (PAL, U/g) 179.89+9.40 50.39 25 11 269.08 1.59™
2y LB Polyphenol oxidase (PPO, U/g) 19.83+0.69 33.48 25 56.33 1.43™
S Total phenolics (TP, mg/100 g FW) 966.11+52.14 52.05 25 238 883.88 0.93*
2431 Flavonoid (Flav, mg/100 g FW) 108.55+4.84 42.96 25 2039.67 0.92*

*: P<0.05; **: P<0.01

JSESEAN, b [ i S R T PR 4R 2%

MR 2 AT, ARREEZR AR AB RN T R 0 B
Jai s AR E R ARG A4S 6 MEBALE
RIS 2 2 B 2 AR R R, MR AREON

—0.810 7~—0.559 0, HrFAHxHp F o AR 1 1R 40>
75 TP M Flav MR I UAHRR R X UEHIRER
ARRR B AE T A 7 B ok e 5 B R N R 1
W E IR B EA R I, 12K R IIARRS
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I3 S B P B I TR ARG, X MR I DU
I, SPHERARME T RIUEMEIES, WL ER 6
AN BRARARIE RSB E TR L B BB R,
SO AR T AR, nTHUS R BB
24 PURRRIERE

e B AR AL J5 AT S5 B VPN IR HEF (3R 3), 45

2 R EARYEAR 8] R 50 R R AR S 2

F 8 30% M NGB AR H 8 MLE AR R R (201
206 198. 207. 202. 213. 208 Hl 195 =), iX 8
AN ONIETUIR 2K Z2AH 0T T3 25 98 R A0 17 48 2 bE B4
BB 5 AU 25.94%F1 28.93%; SOD. CAT. PAL.
PPO. TP i Flav H 2 AR IME 73 7 51 11.90%+ 13.50%-
24.77%- 12.71%- 25.68%F1 18.76%.

Table 2 Correlation analysis between physiological and biochemical traits and disease characteristics

AR Trait SOD CAT PPO TP Flav
SOD 1
CAT 0.6047* 1
PAL 0.3732 0.5286* 1
PPO 0.3576 0.2405 0.8849™ 1
TP 0.6716" 0.3462 0.5747" 0.6081 1
Flav 0.6190 0.4732 0.8305 0.8394" 0.7037" 1
RDI -0.6330" -0.5978" ~0.6406" ~0.6548" ~0.8107" —0.7848"
DI -0.6382" ~0.5590" —0.6489" —0.6545" ~0.7388"" -0.7023"

*: P<0.05; **: P<0.01; SOD. CAT. PAL. PPO. TP. Flav .38 1; RDI: XD EMREE; DI HiEfa%. FH

*: P<0.05; **: P<0.01; SOD, CAT, PAL, PPO, TP, Flav see Table 1. RDI: Relative disease intensity; DI: Disease index. The same below

* 3 MRREK R LIRE I

Table 3 Selection of superior families and their traits

Fii io_ RDI DI SOD CAT PAL PPO TP Flav V;rgf
201 0.33 13.20 402.93 22.56 285.83 25.57 1482.81 139.33 8.50
206 0.74 54.77 383.72 17.48 177.85 19.74 1156.01 115.86 7.88
198 0.30 12.07 421.00 21.34 221.95 23.03 1325.20 132.67 7.48
207 0.25 8.84 334.87 17.62 289.91 28.72 1409.80 165.91 7.15
202 0.38 15.19 354.00 20.33 246.42 23.88 965.75 147.65 5.98
213 0.38 15.30 330.57 18.09 215.18 20.36 1294.92 130.18 5.81
208 0.26 9.17 361.46 20.05 174.90 18.42 1095.16 112.46 4.80
195 0.34 13.60 346.35 16.26 183.61 19.07 984.15 87.29 4.39
ANIEIE Mean 0.37 17.77 366.86 19.22 224.46 22.35 1214.23 128.92
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SOD HIl CAT %5 i 1B Re 1 ke 21375 [ v 14 S 4 ot (1)
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