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Abstract : To know the relationship between induced B-1,3-glucanase and resistance of soybean to phytophthora root rot, the
activities of B-1,3-glucanase in true leaves and first compound leaves of three soybean cultivars with different resistance af-
ter infection by Phythophthora sojae were detected. After infecting true leaves and first compound leaves, the activities of -
1,3- glucanase were enhanced in all cultivars. The enzyme- activity in true leaves of resistance cultivar reached the peak at
48 hours after inoculation, increasing 105. 9% , and middle susceptible and susceptible cultivars reached the peck at 72
hours after inoculation,increasing 66.3% and 65.7% ,respectively. The results showed the relationship between the activi-
ties of B-1,3-glucanase and the resistance of soybean cultivars were positive. The increase peaks of enzyme-activity changes
appeared earlier in the resistant cultivars than the susceptible ones,and showed a higher level of enzyme- activity changes in
the resistant cultivars. Still, the results of the partial enzyme properties indicated that the optimal temperature and pH of the
B-1,3- glucanase was 55°C and 5.0, respectively. The enzyme was stable at pH 4.5-7.5 and temperature below 55°C. The
activities of B-1,3- glucanase were stimulated by Ca’* ,Mn** ,K*  AI’* and inhibited by Mg** ,Cu** ,Zn’* ,Fe’* [ Fe’ ",
Hg®* ,Ba’". Antifungal activities showed that the mycelia growth and zoospore germination of P. sojae were significantly in-
hibited by crude enzyme.
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Table 1 ~ Changes of B-1,3-glucanase activities in soybean cultivars with different levels of resistance
857-1 B 19 Kennong 19 B4 Kennong 4
Susceptible Medium susceptible Resistant
FERpE R ORI ]
RS FEPEAS RS FEPEAR RS FEPEAS
noculation Sampling 3 W P 1L 3 B 3 B A 1L
loaf tme/h Enzyme activity/U Changes of Enzyme activity/U Changes of Enzyme activity/U Changes of
$eFh Xof H enzyme HeFh RO enzyme $efh RO enzyme
Inoculation  Control activity/% Inoculation  Control activity/% Inoculation ~ Control activity/%
6 172.3 163.7 5.3 144.2 116.7 23.6 178.3 163.2 9.3
12 185.1 168.6 9.8 200.4 117.1 71.1 219.4 162.3 35.2
A 24 201.8 171.3 17.8 190.7 127.3 49.8 274.3 167.1 64.2
True leaf 48 213.5 152.1 40.4 175.6 121.2 44.9 336.8 163.6 105.9
72 251.2 151.6 65.7 215.2 129.4 66.3 318.9 160.2 99.1
96 242.7 163.4 48.5 206.9 130.8 58.2 297.1 159.3 86.5
6 69.2 64.4 7.5 84.7 74.6 13.5 92.8 83.6 11.0
12 85.6 75.1 12.6 88.3 70.5 25.2 138.7 76.2 82.0
gt 24 91.3 76.3 19.7 115.1 75.8 51.8 144.2 75.4 91.2
Compound leaf 48 115.1 65.7 75.2 146.4 73.6 98.9 148.3 75.2 97.2
72 122.4 67.5 81.3 169.3 70.4 140.5 194.8 74.1 162.9
96 123.2 61.8 99.4 125.6 72.3 73.7 185.2 74.3 149.3

g AP B 19 ELRIEE 1 5 & i P
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A5 A AT 86.5% , A M H 149.3%
2.2 RERNEBERAREMNE

B- 1,3 - 75 SR 10 A 38 S 1 IR B 4 SR LI 1
£ 45 ~ 60°C Y [ P il 1% 77 48 v , ARV 7 60% L)
e SRR O i B R 55°C, it 60°C i i ) BH
%, 80°C RS 1A S5 R B J1 00 11% o XTI
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Fig. 1

Effects of temperature on activities of

B-1,3- glucanase
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Fig.2 Effects of pH on activities of 3-1,3-glucanase Fig.4  Effects of pH on stability of B-1,3- glucanase
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Table 2 Effects of metal ions on activity of B-1,3- glucanase
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Fig.3 Effects of temperature on stability of B-1,3- glucanase

BEET HAXS T ) BEET AR BT ) BEET AT )
Metal ions Relative enzyme activity/ % Metal ions Relative enzyme activity/ % Metal ions Relative enzyme activity/ %
CK 100.0 Zn?* 20.7 K* 121.1
Ca®* 112.6 Mn?* 127.2 Hg** 5.8
Mg * 56.4 Fe®* 34.2 Ba?* 68.5
Cu®* 0 Fe’ 11.4 APY 115.3
HA—E MHERI (B S ) o AEFLNTE A BRI

HE S Wi , X0 IR AL BB T 22 N 2 5, kg
K, TR FL AL A 22 25 KW S 32 B
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Ny T4. 5% BB BT X 7 1 A W 4
VR T Wt R R e 2 FR 8 A, o 6 7 1 2 g3
Ve FIULIZ WG 5, ZE VR h 90 pug - mL ™" BF, X /1T
W 2 1 10 1 2 3k 45. 6% , 24 BE M 180 pg - mL!
i, X9 T8 & B IR N 59. 0% , 2806 0 e

BaAGr , RELPERA P A 6 5 AN Wi R R — /N BEEF IS B-1,3 I SRBR RHLARRON S 1 1 22
AT K T B A6 T 19 2525 /R 32 B At 2 £ AR
K Fig.5 [Inhibition of crude enzyme of 3-1,3- glucanase

to mycelia growth of Phytophthora sojae
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Table 3  Effects of crude extract of B-1,3- glucanase

on zoospore germination of Phytophthora sojae

LB M BE S EUR e HA Az
Crude enzyme Zoospore Inhibition rate
concentration/ g * mL -1 germination rate/ % germination/ %
0 74.5 -
30 63.3 15.0
60 53.4 28.3
90 40.5 45.6
120 36.5 51.0
150 31.8 57.3
180 30.6 59.0
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