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Resistance physiological indexes of different walnut
varieties after infected by Fusarium solani
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Abstract; Juglans sigllata, a commercial crop, is widely planted in Liangshan prefecture of Southwest China. Liangshan
prefecture is a major traditional growing area of J. sigllata and has an unique advantage for walnut industrial development
because of its good conditions of soil, solar-thermal and source of water. Currently there are 2.7 hm” walnut, contributing
to an important incomes for farmers. In April 2013, numerous J. sigllata were found infected with the root rot in the Muli
County of Liangshan prefecture. Complications include dried leaves, dead brachces, and even death. According to the
cultural characteristics, the fungus was primarily identified as Fusarium solani. To analyze the impact of host resistance
physiological index of walnut root rot caused by F. solani, in this study, three different walnut varieties including Jug-
lans sigllata, Mianyang walnut and No. 2 of Xinjiang walnut were the samples, and their morbidity situations and six
changes of the physiological indexes including MDA, soluble sugar, POD, PPO, SOD and CAT were further detected
after inoculated of Fusarium solani respectively. The results showed that the morbidity of Juglans sigllata was up to

100%, and the morbidities of Mianyang walnut and Xinjiang walnut were 23.33% and 16.67%, so it turned out that
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J. sigllata belonged to highly infected varieties, while the other two were disease-resistant varieties. During the fifty mo-

nitoring days, the leaf physiological indexes of the controls showed fluctuated and no obvious difference. But the content

of soluble sugar of the experimental group droped rapidly over time, and the content of MDA and POD activities perform-

anced rising trends overall, for SOD and PPO activities, it rose firstly and then droped. Moreover, the differences among

the five Indexes of the study were significant while it was irregular to CAT activity. The correlation analysis indicated that

the contents of soluble sugar and MDA, the activities of SOD, POD and PPO could be used as the standards to evaluate

the resistance abilities of different walnut varieties. This paper provides important references to the study on mechanism

of walnut root rot and improvement of resistance abilities.
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BBk (Juglans regia) J& T SRR (Juglandaceae )
Y, 5wk NER T 50 Rt AR AR (R
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Table 1 Incidence situation of different walnut varieties after inoculating Fusarium solani
A KR Incidence (%)
215}
Variety
0d 10 d 20 d 30 d 40 d 50 d
BRAZA B 0+0Fa 13.33Ea 33.33+5.78Da 700+ 10Ca 83.33+5.78Ba 100+0Aa
Juglans sigllata CK 0+0Aa 0+0Ab 0+0Ac 0+0Ac 0+0Ac 0=0Ad
2 BBk e 0+0Da 0+0Db 3.33+5.78Ch 16.67+5.78Ab 20+0Ab 23.33+5.78Ab
Mianyang walnut CK 0+0Aa 0+0Ab 0+0Ac 0+0Ac 0+0Ac 0+0Ad
BT ) 0+0Ca 0+0Ch 3.33+5.78Bb 13.33+5.78Ab  13.332£5.78Ab 13.33+£5.78Ac
Xinjiang walnut CK 0+0Aa 0+0Ab 0£0Ac 0+0Ac 0+0Ac 0+0Ad

T AREVNG FRERR fh R ] 22 5 .3 5 R TR

BB R RN A ] 22 5 5% (LSD %%, P< 0.05) .

Note: Different lowercase letters indicate significant differences among different cultivars determined by LSD test ( P<0.05) ; Different capital letters indicate significant

differences among different treatment times determined by LSD test ( P<0.05).
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Fig. 1 Dynamic responses of soluble sugar and MDA content in different walnut varieties 1. Juglans sigllata; CK 1. Control of

J. sigllata; 2. Mianyang walnut; CK 2. Control of Mianyang walnut; 3. Xinjiang walnut. CK 3. Control of Xinjiang walnut. The same below.
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el
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Fig. 2 Dynamic responses of enzyme activity different walnut varieties
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JIE 7, S R TR S Ak SOD I M B B[] L= 7,
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PSR RN S SOD I 2 7,20 d ik 3
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7K B 2 5 SOD 1R PRI G 20 BT, 20 d
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FPE2E R (P<0.05) , H 50 d BBk S P 25 5
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Table 2 Correlation coefficients among physiological index, time, resistance and incidence

HEHIFEFR Physiological index

I H Ttem

Sjﬂﬁ%ﬁm MDA PPO POD CAT e
i 1A] Time 0.924 s+ 0.849 0.318 0.634 # 0.359 0.880
LRI Resistance 0.838 0.813 #x 0.918 0.963 0.874 s 0.285 ~0.751 %
%K Incidence 0.848 0.881 ~0.835 wx ~0.674 ~0.861 % 0.310 -

T . FORAEBHERR S HUIERERE AR W HIE (P<0.05,15D MER) 5 + = . FoRAS AR PR SN FHUMERUZRT IR B AR B E AR (P< 0.01,18D T5) ,

Note: * . Significant correlation among physiological index, time, resistance and incidence at P<0.05 using LSD test;

using LSD test.

[B) A7 75 i 22 53 (P<0.05)
2.3.3 PPO /&M AS[A] i P Mk 4 i D 1T T Bz S
TIR AL B PPO & MEAEfL A 2,3 Rl BEAY
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{8, 2 B XF R ALY 2.32 1 2.52 175, Bl 5 4R T %,
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HRZH 22 5P 1 25 (P<0.05) , A%k 30 d I SRS (.
133.77, Z Je i # F R, 50 d i PPO 35 Pk . 2k A% Bk <
AR <HE 2 5 HAAAE & PE 25 % (P<0.05)
2.3.4 CAT &t AS[A] S PP A% Bk 45 TS B2 ik 70 1R Ak
FE M R CAT 3G PEAR L AN 2, 3 FPAZ Ak 0 XF HR 4l
CAT {& PEBERT AR AN, $ER S e I W e, —
FRRZBR AT CAT T5-PE Rt 2 st 1] 1 2R fh A K (HR 45 i
FAGIE o CAT 35 4 26 BRI A B EL4S &R ] G
W E 25 (P>0.05)
2.4 XSS

25T PRERBR- S HE RIS A] SRR e SR A G
PEGEIRANGE 2 iR, BR CAT AMHLE 45 00 A 4R A
5 S RPTPE AR S PR R TR B b i KO, B
T, AT T8 B i S ) Btk R R
AAOCPER IR B W K- 76 4 i By 10 it 7% v
SOD ,POD PPO {if ¥ 5 Ho 4 ¥4 2 1 3 15 AH C ¢
1005 A % 2 2 s P 3 R G, {B A POD
LA AE B 2 IE A OGO R, CAT SRR & Fde
PE RIRIC R EACHE, 7300, K5 i a) 4%
W IEA S, 5 A R pTE o 3 A OG 25 BT
IR HED AT S N % & & 5 SOD, POD, PPO
TR LAVE R Ak S R T TR 4

# % . Remarkably significant correlation at P<0.01
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o 7 250 R X A2k 1 A B A A A Ak R BT S &R
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