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Abstract:In this study,we tested the response of black locust (Robinia pseudoacacia 1..) with instantane-
ous and continuous mechanical damage to the arbuscular mycorrhizal (AM) fungi, and using three-part-
ments system tested the role of common mycorrhizal networks (CMNs) in transmitting mechanical damage
related signal between black locust seedlings. We set seedlings with a leaf cut and with a leaf cut every 3
days as the instantaneous and continuous mechanical damaged treatments, respectively, and tested the
POD,PAL activities at 0—138 h and growth of the seedlings. Meanwhile, we used three-partments system
with 25 ym nylon net to test POD and PAL activities of receptor plants after the donor plants suffered the
instantaneous and continuous mechanical damage. The results showed that AM fungi can promote root
growth and improve the ratio of transplanting survival of the seedlings with continuous mechanical dama-

ges. Suffering from instantaneous mechanical damage, the activities of L-phenylalanin ammo-nialyase

(PAL) and peroxidase (POD) increased for 90 h and then decreased. Also,the PAL and POD activities of
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mycorrhizal seedlings were significantly higher than that of the non-mycorrhizal seedlings. And CMNs can

transmit signals relating to mechanical damage,resulting in alteration of PAL and POD activities of donor

plants.

Key words: Robinia pseudoacacia L. sarbuscular mycorrhizal (AM) fungi; mechanical damage;common my-

corrhizal networks (CMNs)
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Fig. 1 Three-partments system
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Table 1 Treatments of three-partments system

fib 2 AB%E C%E A E YA
Treatment A, B partment C partment Treatment in A
| e R RER
Inoculated Sterile matrix Non-bagging
I A HRHIL TR AR RELH
Inoculated Foamed plastics Non-bagging
I Hef ET 4y
Inoculated Sterile matrix Bagging
w FHER KRS R
Non-inoculated Sterile matrix Non-bagging
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Table 2 The infection rate,survival rate and average
root fresh weight of black locust seedlings

after continuous mechanical damage

A HR YR RIS 1R AR BT 29
Treatment Infection Survival Average root
reatmen rate/ % rate/ % fresh weight/g
Injc%uﬂted 91.57 60. 00 2.427 2£0. 280 8a
ami
LS 0.00 52.00 1.965 00, 294 6b

Non-inoculated

T A /NG 5 BE 2 7R b B 5 0 R AE 0. 05 K P AR AE B 22 55 T ).
Note: Different letters (a,b) denoted significant difference at 0. 05 level;

the same as below.
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®3 AM EEX LB 40 & POD.PAL &M #2010

Table 3

Activities of POD and PAL of black locust seedlings after continuous mechanical damage

BUAE 5 473 Ji 1 1] POD {1k

Time after mechanical

Activity of POD/(pg =+ g~ ! » min~!)

PAL %
Activity of PAL/(U « g !« h™ 1)

damage/h $FP Inoculated %t B Non-inoculated 15 Inoculated %t B Non-inoculated
0 77.39+8.28a 62.34+3.42b 21.1141.58a 13.26+2.21b
42 90.11+£3.19a 73.7843.01b 54.3544.71a 45.5141.56b
90 92.92+2.44 84.94420. 41 66. 83+ 3. 75a 53.31£2.77b
114 85.30+8.07a 64.06+10.59b 44.72+4.09a 34.36+1.94b
138 78.48+4.96a 70.744+1.98b 18.84+2.55 22.504+2.25
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Fi

after continuous mechanical damage

I — IV treatment same as Table 1
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% 4 B EHEH PAL 1 POD & 1%
Table 4 Activities of PAL and POD of plants in B partment

i3 BB 153 )i 1 ] pOELI Ak 3N Kb 3 IV

Enzyme Time after mechanical damage/h Treatment [ Treatment || Treatment [V

0 9.83%0. 54b 12.5441. 32a 13.10+0.47a

42 40. 3845, 68a 42.76+2. 15a 13.28+0.98b

PAL -

J(Ueg ' oh D) 90 64.38+4. 38a 59.3842.70a 14.13£2.00b
114 32.7144.87a 31.3940.79a 12.79+2. 44b

138 37.71%3.29a 26.81+1.44b 13.25+1.93c

0 70. 4444, 11a 76.0442.07ab 82.73+4.10a

42 78.44+15.29b 95.8243.58a 75.5442.78b

, Ii(l)D R 90 104. 66+18. 34a 111.34=+4.11a 76.0048. 20b

/(ug+g '+ min 1)

114 88.2147.99a 80. 60+ 14. 61a 77.404+4.70ab

138 81.76+5.01a 79.5241. 80a 78.8544.71a
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