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Abstract: To explore effective methods for inoculating blueberry with mycorrhizal fungi, a pot
experiment was conducted using one-year-old tissue-cultured blueberry seedlings and a strain of
mycorrhizal fungus (7Talaromyces aculeatus). Five inoculation ways were designed, as root
immersion in fungal suspension(F1) , mixing fungal suspension with substrate(F2) , inoculating with
solid fungal blocks(F3) , root immersion in fungal suspension after root pruning(F4) , and irrigation

with fungal suspension(F5). Seedlings immersed in sterile water without inoculation served as the
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control (CK). Root infection situation after inoculation was statistically analyzed, and determined
some indexes that relate to growth and physiology. The results were as follow: (1) The root infection
rates of blueberry were Significantly different among the inoculation ways, the seedlings inoculated
by F2 showed a higher infection rate than those by other ways, and the seedlings infection rate by F5
were second highest. The root infection rates of treatments F1, F2, F3, F4 and F5 were 2.6, 3.7, 3.4,
3.2 and 3.6 times higher than CK, respectively. (2) Except for leaf biomass and root biomass, all
other growth parameters of blueberry seedlings inoculated with mycorrhizal fungi were significantly
higher than those of CK. Compared to the CK, the height, ground diameter, and total biomass of
seedlings treated by five inoculation ways increased by 3.21%-30.47%, 16.37%-37.43%, and
9.69%—39.79%, respectively. The total root length, total root surface area, total root volume and root
tip number increased by 38.63%—118.43%, 5.08%-94.89%, 11.97%—65.14%, and 28.90%—92.44%.
(3) The physiological characteristic of blueberry seedlings by different inoculation ways showed
Significant difference, the electron transport rate, light saturation point, chlorophyll b, and total
chlorophyll under the F3 were higher than other treatments , the chlorophyll a and root activity
showed higher with F2, while the CK had a higher initial slope than inoculation with mycorrhizal
fungi. (4) Based on the membership function analysis, the comprehensive evaluation result was F3 >
F2 > F5 > F4 > F1 > CK. The inoculation method significantly affects the impact on the
growth-promoting effect of mycorrhizal fungi. The suitable inoculation ways are solid fungal blocks,
mixing fungal suspension with substrate, and fungal suspension irrigation, which provide important
insights for the efficient cultivation of mycorrhizal blueberry seedlings.

Key words: mycorrhizal fungi, blueberry seedlings, inoculation ways, infection rate,
growth-promotion, membership function
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Table 1 Comparison of different inoculation ways on root infection rate of blueberry seedlings

HeAhTr RUAMR B fRYyeH RYEEL,
Inoculation way Infection root number Infection rate (%) Infection grade
F1 26 52.00£3.98b 4
F2 37 74.0013.50a 5
F3 34 68.001+9.32a 5

F4 32 64.00+2.65ab

W



F5 36 72.00+4.18a 5
CK 10 20.00+3.33c 2
e FZIAE/NG FRERRAN R 77 302 6] Duncan’s R 3005 B 5 2 KF (P<0.05) « Rl

Note: Different lowercase letters in the column indicate that the Duncan’s test between different inoculation ways

reached a significant level(P<0.05). The same below.
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Fig.1 Effects of different inoculation ways on the the growth of height and ground diameter in
blueberry seedlings
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Table 2 Effects of different inoculation ways on biomass and distribution of blueberry seedlings

HeAhTs . S
) i Leaf (g) =X Stem (g) & Root (g) _
Inoculation way Total biomass (g)
Fl1 1.50+0.12bc 1.85+0.34b 1.97+0.45ab 5.324+0.76bc
F2 1.42+0.49¢ 2.84+0.20a 2.5240.51a 6.78+0.66a

F3 2.16+0.26a 2.20+0.19b 2.01+0.20ab 6.37+£0.63a



F4 1.89+0.34abc 2.31£0.37ab 1.74+0.34¢c 5.944+0.12ab
F5 2.01+0.19ab 2.07+0.22b 2.11+0.37ab 6.18+0.39ab
CK 1.57+0.23bc 1.26+0.44c 2.02+0.13ab 4.85+0.17¢

223 WARIEE

B 2 ATLAE Y, R EEER T AR AR RSB E R E# (P<0.05) , H
W FS AR FE 4B EAR KA B AR AR R B i, F3 ACBEA SRR I A R DL B i, F2 AbEE AR
REURZ, 1M F1 AN R REES TR RNE Z. 5 CK ML, BMbEEmiEE 4
IR ARESERAEAFREREEK, BREK. BREMH. SARBRIRRE R 2 5N
22.05%~118.43%-. 5.08%~94.89%. 11.97%~65.14%K11 28.90%~92.44%. AS[E4EFH 7 AL,
F2 B E SRR R 38 N, F3 REY KRR RR T, FS AL 822 RS
MR B AE KA KR R ekl

- _ a
350.0 200.0 b b
4 ~ 180.0 |
3000 | a < -
a o
_ 1600 |
£
52500 1 L 8 1460
! b !
5 2000 51200F o
g £ 1000 d
| L ¢ =
E 150.0 g 80.0
=
= <
22 100.0 fi: 60.0
® 40.0
50.0 oy
T 20.0
0.0 0.0
F1 F2 F3 F4 F5 CK F1 F2 F3 F4 FS CK
#8773 Inoculation way $Ah )5 3% Inoculation way
30.0 900.0 - a
a
a 800.0 - _I_
2050 ab b
= ab 700.0 + be
e
g ¥ 2| h
E200F ¢ £ 600.0 +
E] E
s c
Z 25000 d
£215.0 2
E < 400.0
3 i
= &
100 X 300.0
= =
z 2000 |-
e
T 50¢F
100.0 |-
0.0 0.0
F1 F2 F3 F4 FS CK Fl1 F2 F3 F4 F5 CK
$MJ5 X Inoculation way %M J5 3 Inoculation way

B 2 AR I7 A BRI E R RS W

Fig.2 Effects of different inoculation ways on root shape of blueberry seedlings
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Table 3 Effects of different inoculation ways on optical response parameters of blueberry seedlings

LN

Inoculation way

HIHRRE

Initial slope

BN LT AR R

Maximum electron transfer rate

(umol - m? - s

/N R
Minimum saturated light intensity

(umol - m? - s

F1 0.236+0.021ab 103.301+13.105bc 441.848 +82.789cd
F2 0.208+0.011ab 124.085+14.187ab 597.301£39.707ab
F3 0.193£0.030b 135.351+14.680a 701.174+89.353a
F4 0.229+0.022ab 109.427+13.025b 481.311+81.871bc
F5 0.217£0.029ab 115.279+12.706ab 535.978+67.933bc
CK 0.248+0.054a 85.085+13.274d 354.058+88.750d
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& 4 °T50, ARG E R SRS EEREE (P<0.05) . Hi,
F2. F4 FI F5 BRI 4R 3 a SR E, F3AEMMSER b SEAMSGR S ERm. BE
PR E RS ERNETARS BN ER, 5 CK ML, MEEa &8, HEE b SR
LRSI HN 14.74%~33.33%. 23.91%~152.17%F1 27.72%~52.48%. A~[E A7 20 ik
HWERNHIRARE N EREE (P<0.05) . i, F2 4B PR REJMEHE K, HIKZ F3 &b
L, 40T AR RIE A SN FLACEE, S8R U7 AL ER 4 AR R 715 CKOAH EL 3G IR
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Table 4 Effects of different inoculation ways on chlorophyll content and root activity of blueberry seedlings

LB MR a H i MR R RS 9S8 RERWEN
Inoculation Content of chlorophyll a Content of chlorophyll b Total content of Root activity
way (mg - g (mg - gV chlorophyll (mg - g (ug - min" - g™
F1 1.79+0.23bc 0.79+0.22b 2.58+0.27b 87.39+15.32bc
F2 2.08+0.16a 0.75+0.18b 2.83+0.07ab 142.84+19.11a
F3 1.93+0.19ab 1.16+0.12a 3.08+0.31a 140.034+22.28a
F4 2.08+0.16a 0.57+0.14bc 2.65+0.26b 106.57+29.89b
F5 2.06+0.08a 0.69+0.16bc 2.76+0.15ab 120.79+34.11ab
CK 1.56+0.08¢c 0.46+0.03¢ 2.02+0.07¢ 73.08+8.70¢

2.5 ANEER TR TIERY T S fabs AE S b7
R S AT%1, AR 7 A N A2 1 S e bn < A S E R 2, TEAT A $eAnh A
AR N A AR AR I 71 A, HoAp AR 3 A0 5C 26 A~ BT A 150 35 R 2 35 A0 ot
IEAESE 61 4N, HAHIE 10 A4S, SFEARZ A R PEAS B35 Bl B35 82 1S
R 5 NEEM T AGE T BT SRR

Table 5 Correlation analysis of different inoculation ways on all indicators of blueberry seedlings



EEEL 7

IR SHG GDI LB SB RB TB TRL TRSA TRV ™ Chla Chlb Chl IS METR MSLI RA
Index
IR 1
SHG 0.739 1
GDI 0.920%* 0.752 1
LB 0.377 0.373 0.365 1
SB 0.886* 0.506 0.867* 0.041 1
RB 0.295 0.537 0.452 -0.449 0.481 1
TB 0.920%* 0.723 0.959%* 0.293 0.930%* 0.524 1
TRL 0.939%* 0.860* 0.879* 0.589 0.735 0.264 0.886* 1
TRSA 0.746 0.330 0.791 0.536 0.778 0.054 0.824* 0.723 1
TRV 0.876* 0.908* 0.838* 0.603 0.661 0.322 0.858% 0.986%* 0.665 1
™ 0.887* 0.606 0.960%* 0.189 0.957%* 0.529 0.979%* 0.797 0.827* 0.747 1
Chla 0.946%* 0.617 0.792 0.341 0.886* 0.206 0.872% 0.883* 0.773 0.818* 0.822% 1
Chlb 0.532 0.443 0.740 0.468 0.378 0.137 0.529 0.528 0.494 0.49 0.581 0.263 1
Chl 0.916* 0.668 0.961%* 0.513 0.774 0.216 0.868* 0.877* 0.781 0.815% 0.871* 0.768 0.820% 1
IS -0.797 -0.697 -0.954%%* -0.523 -0.71 -0.383 -0.885* -0.833* -0.792 -0.821%* -0.876* -0.64 -0.829* -0.930%* 1
METR 0.868* 0.669 0.980%* 0.498 0.779 0.325 0.905* 0.856* 0.821* 0.816% 0.909* 0.72 0.829* 0.977%* -0.984%* 1
MSLI 0.793 0.656 0.952%* 0.526 0.708 0.342 0.870%* 0.814* 0.801 0.792 0.872% 0.631 0.855% 0.941%* -0.997** 0.989%* 1
RA 0.870%* 0.733 0.976%* 0.375 0.856* 0.519 0.979%* 0.872% 0.823* 0.858* 0.962%* 0.776 0.657 0.896* -0.957** 0.954%* 0.944%* 1

E: IR RYF; SHG. WimAKE; GDL MifeA:K&E; LB. M/AEYE; SB. ZX/AYE; RB. AEYE; TB. S/EYE; TRL. 8RK; TRSA. BMEMHA; TRV. SAREM,
TN. % Chla. 2R3 a % &; Chlb. M43 b &H5E; Chl MR SE; IS, ¥IARE; METR. H7LiEd2,; MSLL S/MERDEHE; RA. RAIE . +FRME 0.05 K7 L
B CRD 5 #xFRIRAE 0.01 KT LR Z R G
Note: IR. Infection rate; SHG. Seedling height growth; GDI. Ground diameter increment; AGB. Above-ground biomass; LB. Leaf biomass; SB. Stem biomass; RB. Root biomass; TB. Total
biomass; TRL. Total root length; TRSA. Total root surface area; TRV. Total root volume; TN. Tip number; Chla. Content chlorophyll a content; Chlb. Content chlorophyll b content; Chl.
Chlorophyll content; IS. Initial slope; METR. Maximum electron transfer rate; MSLI. Minimum saturated light intensity; RA. Root activity. * indicates significant correlations at 0.05
level(Bilateral); ** indicates significant correlation at 0.01 level(Bilateral).
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Table 6 Comprehensive evaluation of different inoculation ways on growth-promotion of blueberry seedlings

M 770 Inoculation way

F84r Index

Fl F2 F3 F4 F5 CK
fZYZ  Infection rate 0.59 1.00 0.89 0.81 0.96 0.00
MmEK & Seedling height growth 0.24 0.65 0.58 0.11 1.00 0.00
Hif24: K Ground diameter increment 0.44 0.98 1.00 0.55 0.72 0.00
445 Leaf biomass 0.11 0.00 1.00 0.64 0.80 0.20
ZE4EY) & Stem biomass 0.37 1.00 0.59 0.66 0.51 0.00
HAEMIE Root biomass 0.29 1.00 0.35 0.00 0.47 0.36
SAWE Total biomass 0.24 1.00 0.79 0.56 0.69 0.00
SR Total root length 0.33 0.76 0.84 0.62 1.00 0.00
MR HAH Total root surface area 0.06 0.79 1.00 0.93 0.46 0.00
MARAFL Total root volume 0.18 0.69 0.78 0.48 1.00 0.00
HR% Tip number 0.31 1.00 0.78 0.55 0.53 0.00
4% % a & Content chlorophyll a content 0.44 1.00 0.71 1.00 0.96 0.00
M-£%2% b & Content chlorophyll b content 0.47 0.41 1.00 0.16 0.33 0.00
M4t 4| Chlorophyll content 0.53 0.76 1.00 0.59 0.70 0.00
WIE R Initial slope 0.78 0.27 0.00 0.65 0.44 1.00
HROR LT s

Maximum electron transfer rate 036 078 100 0.48 060 0.00
e/ NHLA G A

Minimum saturated light intensity 023 070 100 037 052 0.00
R %% /7 Root activity 0.21 1.00 0.96 0.48 0.68 0.00
FH{H Average 0.34 0.77 0.79 0.54 0.69 0.09
HE 4 Rank 5 2 1 4 3 6
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