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Transferring of phosphorus between chestnut seedlings via

ectomycorrhizal hyphal links

XU-Bing, FENG-Gu', PAN Jia-Rong?, QIN-Ling®, L1 XIAO-Lin' (1. Department of Plant
Nutrition, China Agricultural University; Key Laboratory of Plant Nutrition, MOA; Key Laboratory of Plant-Soil
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23(4):765~1770.

Abstract: Chestnut is an important cash special olcal product in Beijing which is exported to many foreign
countries. The tree were grown along Yanshan mountain where the soil fertility is very poor because the
farmer do not apply fertilizer. Therefore ectomycorrhizal fungi may play important role to the growth of
the tree. In order to understand the improvement of phosphorus status in plant by inoculating with
ectomycorrhizal fungi and the phosphorus transferring between chestnut seedlings via hyphal link.a four
compartmented box was developed. Each box was separated into two outer compartments for growth of
donor plant and receiver plant,and two central compartments for external mycelium using 30-pm nylon
mesh to restrict the roots but allow hyphal penetration. On the bootom of the compartment for donor

plant,there was a small hole which were opened six month after transplanting. The root of donor plant
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was induced to go out of the box through the hole. Solution contained **P was supplied to the root,and the
donor plant was labeled. One central compartment was filled with clay soil as a barrier to reduced the
diffusion of **P in substrate. All other three compartments were filled with a substrate of mixture of soil,
charcoal and river sand in 2 : 1 : 1 (w/w). Donor plant was inoculated with two ectomycorrhizal fungi,
Boletus edulis and Suillus luteus, or non-inoculated (control). The results showed that extraradical
mycelium of donor chestnut plant inoculated with Boletus edulis and Suillus luteus penetrate clay soil and
then colonized receiver plant. **P activity in receive plant colonized by both mycorrhizal fungi was higher
than that of in control plant. This indicated that the hyphal links were formed between donor and receiver
chestnuts seedlings. The donor plant inoculated Boletus edulis and Suillus luteus was greater in biomass
than non-mycorrhizhl plant, while the growth of receiver plant was not significantly affected by the
colonization of both fungi. Comparing to non-inoculating treatment,the colonization of the two fungi on
donor plant and receiver plant increased their P concentration and P uptake. The hyphal links between two
chestnut plants transferred 5 to 8 percent of total phosphorus untaken by donor plant to receiver plant. It is
concluded that inoculating of both ectomycorrhizal fungi improved the P untrition of donor plant, the
phosphorus absorbed by donor plant can be transferred to receiver plant through the hyphae bridges
although the transferring rate was relatively lower.

Key words :ectomycorhizal fungi; chestnut P transfer hyphal link
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Fig.1 Diagram of the four compartment box
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Table 1 Dry weight and 32P radioactivity in mycorrhizal inoculation of donor chestnut plant
. . . SZP. . , s2p
Dry weight (g/Pot) 3P radioactivity (cpm/mg)
Treatment 7 32Pfadioac‘[ivity
Root Stem Leaf Total R/(S+L) Root Stem Leaf (10°Xepm/pot)
CK 2.17a 5. 89a 3.62 a 11.68a 0. 23a 654. 89 61.54 34.11 9195
B.e 4.11b 6. 69a 5.82b 16. 68b 0. 33b 467. 27 130. 35 83. 06 12346
S.1 3. 20ab 4. 98a 5. 07ab 13. 25ab 0. 32b 1020. 94 487. 43 56. 24 21555
2.1.2 . 2p P B.e S.1
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PP B.e S.1 442.60X10° cpm/ 279.39X10%pm/
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Table 2 Dry weight and 3?P radioactivity in mycorrhizalinoculation of receiver chestnut plant

2.2.3

32p
32
Dry weight (g/Pot) 3P radioactivity (cpm/mg) /P
. $2Pradioactivity
Treatment / R
(10° X cpm/pot)
Root Stem Leaf Total R/(S+L) Root Stem Leaf
CK 2. 67a 5. 33a 2. 26a 10. 25a 0. 35a 5. 50a 3. 24a 1. 15a 105. 26a
B.e 3. 38a 6. 74a 4.17a 14. 28a 0. 3la 20.17b 14. 22¢ 4.01b 547. 86b
S.1 4. 25a 5.58a 2.59%a 12. 42a 0. 52a 16. 2b 11.92b 3. 06ab 384. 65b
2.1.3 N “p ,
32P
b o b
b
3
Table 3 P uptake and 3P transfer rate of donor and receiver plant
Donor Receiver
. Transfer rate
Treatment P content P uptake P content P tranfer %)
(mg/pot) (mg/pot) (mg/pot) (pg/pot) ’
CK 11. 37a 0. 22a 8.51a 3a 1.7a
B.e 21.35b 0. 29a 18. 84b ISl 8.4b
S.1 14.19b 0.51a 11.71a 9b 5.5b
* (%)= )/ ( t= )X
100,
2.2
2.2.1 s
o ,B.e S.1 ¢ 4), s
b ’
o B.e , o
2.2.2 5 NN
o 5 b N A} . o
NN 4
° B.e.S.1 Table 4 Mycorrhizal colonization rate in root of donor
98.6%  90.5%, 94%  70.2%, and receiver chestnut plant
77.T% 73.4%.
Mycorrhizal colonization rate (%)
o ’ Treatment .
Donor Receiver
° CK 0 0
° B.e B.e 57.2 34.8
S.1 7.66 mg/ . S.1 45. 4 29. 2




NN C 6), NN
R . B.e S.1 50%  24%., 50%  34%,
43%  28%, . 5.57  2.42 mg/ .
5

Table 5 Dry weight and P nutrient status in donor chestnut plant

Dry weight (g/Pot) P content (mg/g)
P uptake
Treatment /
(mg/pot)
Root Stem Leaf Total R/(S+L) Root Stem Leaf
CK 3. 25a 3. 92a 2. 06a 9. 22a 0. 54a 0. 74a 0.57a 0. 94a 6.61a
B.e 6. 12a 5.21a 2.71a 14. 04a 0.77a 1.47b 1.11b 1. 67b 19. 24c
S.1 3. 3a 3. 43a 2.73a 9. 45a 0.53a 1. 41b 0.97b 1. 63b 12.58b
6
Table 6 Dry weight and P nutrient status in receiver chestnut plant
Dry weight (g/Pot) P content (mg/g)
- P uptake
Treatment /
(mg/pot)
Root Stem Leaf Total R/(S+L) Root Stem Leaf
CK 4. 8a 6.11a 3. 14a 14. 05a 0. 52a 0. 69a 0. 63a 0. 81a 10. 0la
B.e 5.37a 5.92a 3. 58a 14. 87a 0.57a 1. 04b 0. 95b 1. 16b 15.58b
S.1 3. 79 5.22a 3.41a 12.42a 0.44a 0. 86b 0. 83b 1. 04ab 12.43b
3
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