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Selection of Lactarius hatsudake strain based on strain activities and
mycorrhizal seedling quality
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Abstract: [Objective] The properties of Lactarius hatsudake strains were evaluated to screen high-
quality strains of L. hatsudake for mycorrhizal seedling inoculation and to improve the yield of L. hat-
sudake plantations. [Method) Ten L. hatsudake strains (JH1,JH2,JH4,]JH5,JH7, JHS8, JH10, JHI11,
JH12 and JH13) were inoculated into PDA and BAF media to determine strain growth vigor (mycelial

growth rate and mycelial biomass). The mycorrhizal synthesis ability (mycorrhizal number, mycorrhizal in-
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festation rate and mycorrhizalisation rate) and host plant growth (seedling height, main root length,
ground diameter and dry weight) were measured by inoculating L. hatsudake strains on seedlings of Pinus
massoniana after 210 d. Correlation analysis and subordinate function method were used for evaluate
strains comprehensively. [Result] @ Among the 10 strains,JHI1 had the fastest mycelial growth rate of
3.17 mm/d on PDA solid culture,and JH5 had the largest mycelial biomass of 3. 28 g/L. on BAF liquid cul-
ture. @ All strains were able to synthesize ectomycorrhiza with P. massoniana and mycorrhizal forms were
variable. When the seedlings of P.massoniana were inoculated with JH5 strain,average number of mycor-
rhizae, mycorrhizalization rate and mycorrhizal infestation rate were 45. 65,90. 67% and 79. 60% , showing
significantly higher ability to synthesize mycorrhiza than other strains. @ Seedlings of P. massoniana inoc-
ulated with different L. hatsudake strains performed differently in terms of seedling height, main root
length, ground diameter and dry weight. Seedlings with JH4 performed best in terms of seedling height,
main root length and dry weight, which were 24. 45% ,16. 72% and 53. 33% higher than the control, re-
spectively. Seedlings inoculated with JH5 performed best in terms of ground diameter, which was 5.19%
higher than to the control. @ Correlation analysis showed that mycelial biomass was significantly and posi-
tively correlated with mycorrhizal rate and dry weight of mycorrhizal seedlings (P <{0. 01). Mycorrhizal
number was significantly and positively correlated with mycorrhizal rate and ground diameter of mycorrhi-
zal seedlings (P<C0.01). @ The comprehensive evaluation showed that JH5 was the best strain for cultiva-
ting mycorrhizal seedlings, while JH4 and JH7 were superior strains. [Conclusion] With better mycelial
growth vigor and mycorrhizal seedling quality,JH5 was screened as excellent L. hatsudake strain.

Key words: Lactarius hatsudake ; mycorrhizal seedlings; mycorrhizal synthesis; subordinate function
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Table 1 Comparison of strain growth activities of different Lactarius hatsudake strains

W BR WK/ (mm - d™ ) R4 REN WY/ (g LD
Strain Myecelial growth rate Mycelial color Myecelial biomass
JH1 3.17£0.02 a 4k (5 Light green 2.98240.05 b
JH2 2.367£0.01 cd {4 White 2.21£0.03 e
JH4 2.44+0.02 ¢ {4 White 2.58+0.05 ¢
JTH5 2.81+0.01 b 4l 4 White 3.284+0.02 a
JH7 3.124+0.03 a 14 White 2.96+0.05 b
JH8 2.224+0.02 d H {4 White 2.384+0.03 d
JH10 1.0240.03 e #1484 Yellowish brown 1.5640.05 g
JHI1 2.15+0.02 d A £1 {4 Flesh red 1.88+0.03 f
JH12 2.19+0.01 d M 4 White 1.8940.04 f
JH13 2.20+0.03 d {4 White 2.36+0.04 d

- R B B G R AS R NE R R R 22 5 3 (P<<0.05), TN,

Note: Different lowercase letters represent significant differences (P<Z0. 05). The same below.
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Table 2 Morphological and exploration type of mycorrhiza after inoculating different Lactarius hatsudake

strains on seedlings of Pinus massoniana

HE TR bR W ARE & AR IR R LAY
Inoculated Morphological type Exploration type of
strain of mycorrhiza mycorrhiza
JH1 X4 AR Dichotomous S PE B #RZ A Short-distance exploration
JH2 AHL PR Trregularly pinnate, dichotomous-like KB # R M Long-distance exploration
JH4 AFL PR Irregularly pinnate, dichotomous-like KB R &M Long-distance exploration
JH5 PHBPIR Coralloid el R M Contact exploration
JH7 ANHEL PR Trregularly pinnate,dichotomous-like KB &R M Long-distance exploration
JHS XA EIR Dichotomous 4 I B R R # Short-distance exploration
JH10 XA HEIR Dichotomous Bl KA Contact exploration
JHI11 AL PR Irregularly pinnate, dichotomous-like BRI Contact exploration
JH12 Bl 3R Uniaxial pinnate AR R M Contact exploration
JH13 BB PR Uniaxial pinnate KIE B R &M Long-distance exploration
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Mycorrhizal morphology after inoculating different Lactarius hatsudake strains on

seedlings of Pinus massoniana
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Table 3 Comparison of mycorrhizal synthesis ability of different Lactarius hatsudake strains

g BRRE/Cr -tk D BRULE/ % BREREN | e BRKE/CF B D g o, BRERA
. Mycorrhiza Mycorrhiza Mycorrhiza . Mycorrhiza . Mycorrhiza
Strain . . Strain Mycorrhiza rate . .
amount rate infection rate amount infection rate
JH1 14.17+0.18 e 62.00+1.46 bc  52.33%9.56 be JHI0 12.5240.91 ef 45.00%2.89 ¢ 56.67+1.2 be
JH2 22.1340.24 ¢ 64.2542.64 bc  50.347£8.47 cd JHI11 19.41+£0.69d 49,0042.57 ¢ 31.7540.85 ¢
JH4 28.474+0.65 b 65.6741.44 bec 48.80+6.88 d JHI12 10.1640. 34 63.0042.55 bc  35.00£0.58 e
JH5 45.6540.88 a 90.67+9.33 a 79.60+0.75 a JH13 15.6440.29 e 58.9645.48 be 47.33+2.14 d
JH7 28.15+0.68 b 70.87+6.22 b 68.62+2.68 b CK 0 0 0
JHS 22.83+1.38 ¢ 69.67+7.13 b 50.8340.6 cd
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Table 4 Comparsion of growth parameters after inoculating different Lactarius hatsudake strains on

seedlings of Pinus massoniana

T B 1 R /cm FEMRK/cm 4% /mm T /g
Strain Seedling height Main root length Ground diamete Dry weightt
JH1 21.5140. 16 def 11.67+0.22d 2.04=£0. 06 de 1.07=40. 04 be
JH2 21.8140. 31 def 11.96+0.22 d 2.14-0.02 be 1.0540. 04 be
JH4 25.2540.28 a 14.2440.38 a 2.20+0.01 ab 1.154+0.01 a
JHS5 24.6140.34 a 13.7240. 28 ab 2.23+0.01 a 1.104+0.01 b
JH7 22.5640.24 d 12.3340.16 cd 2.15+0.01 be 1.06=40.02 be
JHS 23.1440.55 be 12.25+0. 36 cd 2.16+£0.01 ab 1.0840.01 be
JH10 22.3140.78 cd 10.35+0.22 ¢ 2.03+0.02 e 0.93+0.01 de
JH11 20.7540.13 12.8340. 31 be 2.13+0.01 be 0.91+0.01 e
JH12 20.6240.18 12.9840. 09 be 2.1140.01 cd 0.97+0.01d
JH13 18.154+0.12 g 12.5840.14 ¢ 2.15+0.02 be 0.99+0.03d
CK 20.8940. 31 ef 12.2040. 14 cd 2.1240.02 cd 0.75+0.01 f

2.4 AHAFERHEERESSHAFHMBEXYE
S
K SPSS 17. 0 844 4 40 1 3L 28 1 Bk 1 18 22
AR T 22 A AR B | AR AR | AR AR
YR PR SRR R ERK AR TR
SR L AT TR ST 9% R oK U R R 5

(Kolmogorov-Smirnov test) , 5 I & 7~ , 201 3, 4%
R B T AR A 2 B8R 38 il N IR 25 4 A L T i
17 Pearson MG T

ZLTT L% T AR S TR AL B A% 2 B0 - IR DG 4
Pras Rk 5 Fion .,

xo AAINFEMRREREESHEFH Pearson XS
Table 5 Pearson correlation analysis of parameter factors in Lactarius hatsudake strains and mycorrhizal seedlings
WA K S5 B 25 AR SR
i Strain activities parameters Mycorrhizal parameters Growth parameters
Fctors L L, P P, P, 2 Z 2 Z
L, 1. 000 0.871" " 0. 448 0.647" 0. 346 0.178 0. 444 0. 357 0.621
L, 1. 000 0.705" 0.818" " 0.700" 0.411 0.429 0.486 0.771" "
P, 1. 000 0.823"" 0.732" 0.689" 0.577 0.808" " 0.627
P, 1. 000 0.687" 0.521 0. 569 0.725" 0.737"
P, 1. 000 0.531 0.007 0.323 0.520
Z, 1.000 0.348 0.429 0.685"
Z, 1. 000 0.838" " 0.497
7, 1. 000 0.561
Z, 1.000

ULy WA REE L, W2AEYE; P ERKL P, WAL P, BARRERZ, W2, BRKZ,. ;7.

TR, %6 .

* % RIRTE 0. 01 /KOOI K 35 FH 5 5 * RIRTE 0. 05 K COUIND 2 AR 5C

Note:L,. Mycelium growth rate;L,. Mycelial biomass;P,. Mycorrhiza amount;P,. Mycorrhiza rate; P,. Mycorrhiza infection rate;Z,. Seed-

ling height;Z,. Main root length;Z,. Ground diameter;Z,. Dry weight. The same for Table 6. * * indicates significant correlation at

0. 01 level (bilateral).

* indicates significant correlation at the level of 0. 05 (bilateral).
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Table 6 Comprehensive evaluation of 10 Lactarius hatsudake strains based on membership function values

TH B F )8 PRBUE Membership function value HE4
Strain L, P, Z Z, Z, Z, 23t Total Ranking
JH1 1. 000 0.430 0.473 0.339 0. 050 0.667 2.959 6
JH2 0.623 0. 389 0.515 0.414 0. 550 0.583 3.074 5
JH4 0. 660 0. 356 1. 000 1. 000 0. 850 1. 000 4. 866 2
JH5 0.833 1. 000 0.910 0. 866 1. 000 0.792 5.401 1
JH7 0.977 0.771 0.621 0.509 0. 600 0.625 4.103 3
JHS 0.558 0. 399 0.703 0.488 0. 650 0. 708 3.506 4
JH10 0. 000 0.521 0. 586 0. 000 0. 000 0.083 1. 190 10
JH11 0.526 0. 000 0. 366 0.638 0. 500 0. 000 2.030 9
JH12 0. 544 0. 068 0. 348 0.676 0. 400 0. 250 2.286 8
JH13 0. 549 0. 326 0. 000 0.573 0. 600 0.333 2.381 7
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