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Effects of two AMF combinations on leaf growth and
photosynthetic efficiency of Lycoris radiata
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Abstract: [ Objective | This study aims to examine the impact of inoculating Lycoris radiata with arbuscular
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mycorrhizal fungi (AMF ) on its growth and photosynthetic efficiency, in order to screen good strains suitable for
the cultivation of L. radiata. Method | The Potted L. radiata was cultivated in an artificial climate chamber(25/
20 °C).Two types of AMF, Funneliformis mosseae (FM) and Rhizophagus intraradices (R1) , were used as test
inoculants, and three AMF inoculation treatments (FM, RI, and FM+RI) were adopted, with no inoculation
treatment as the control (CK).The root infection rate, leaf growth and photosynthetic physiological indexes were
measured respectively. | Result | The results showed that: (1) AMF can form a beneficial symbiotic relationship
with Lycoris radiata.The average root infestation rate of the three AMF treatments was 83.55%, with the mixed
double inoculation treatment (FM+RI) having the highest root infestation rate (up to 87%).(2) Different AMF
inoculation treatments had a significant promoting effect on the leaf growth of L. radiata. Compared with the
control group (CK) , the average maximum leaf length in the FM, RI, and FM+RI groups increased by 5.04%,
6.85%, and 18.89%, respectively. (3) Under the conditions of 25/20 °C, the leaves of the four treatments were
always in a “constantly renewing” state.(4) All three AMF inoculation treatments were effective in increasing
the relative chlorophyll content, light energy utilisation and leaf stomatal exchange capacity of L. radiata, and
reducing energy loss. Among them, FM+RI was the most effective, which increased the relative chlorophyll
content, the actual photosynthetic efficiency of PSII, the photochemical quenching coefficient, the
photosynthetic electron transfer rate, the net photosynthetic rate, the stomatal conductance, and the water
utilisation by 9.89%,42.5%,25.91%,37.93%,50.00%,22.33% ,and 75.53% , respectively, compared with that
of CK.It also significantly reduced the non—photochemical quenching coefficient (54.68% )and intercellular CO,
concentration (30.03%). (5) The effects of different inoculation treatments on leaf growth and photosynthetic
efficiency of L. radiata were in the order of FM + RI > FM > RI > CK.[ Conclusion | The three AMF treatments
were effective in infesting the root system of L. radiata, and they also significantly promoted the elongation
growth of the leaves and the improvement of the photosynthetic efficiency of L. radiata.Among them, the mixed
treatment group (FM+RI) showed the best combined effect, which can be considered to be applied in the
production and cultivation of L. radiata in the future.

Keywords: Lycoris radiata ; arbuscular mycorrhizae fungi; growth effect; photosynthetic characteristics
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a: Inoculated FM root fungal mycelial structure; b: Inoculated RI root fungal mycelial structure; c: Mixed fungal mycelial

structure of both strains; d: Inoculated FM root vesicular structure; e: Inoculated RI root vesicular structure; f: Mixed vesicular
structure of both strains in root.
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Fig.1  Root infestation of Lycoris radiata under different inoculation methods
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Different lowercase letters indicate significant differences (P<0.05)between treatments in the same period.
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Fig.2 Dynamic change trend of leaf length in Lycoris radiata
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CK.FM.RI.and FM+RI are shown in the figure for Lycoris radiata inoculated with AMF on day 375.
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Fig.3 Comparison of leaf growth of Lycoris radiata under different inoculation methods
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Tab.1 Relative chlorophyll content and chlorophyll fluorescence parameters of Lycoris radiata

leaves under different inoculation methods

bR AAXT 2R 2 IR T PSIEISEPRt ObfezedK R ADLfsdR St F&mis

Treatment 7 SPAD F, BRCEY(I) H qP ZHINPQ FETR
CK 77.86+1.94" 0.15+0.00" 0.40+0.01" 0.66+0.01° 1.39+0.01° 87.00+1.73"
FM 86.80£1.50" 0.16+0.01" 0.45+0.02° 0.74+0.03" 1.15+0.03" 97.003.69"
RI 86.88+0.88" 0.16+0.00" 0.51+0.01" 0.80+0.01° 0.95+0.03° 110.00+1.89"

FM+RI 85.56+1.26" 0.16+0.00" 0.57+0.02° 0.83+0.02° 0.63+0.10° 120.00+3.78*

ARG PR R 25 A B R] 25 5 12 2% (P<0.05) o

Different lowercase letters indicate significant differences among various treatments at P<0.05.

M2 ATH, 5 CKAAH L, 37 AMF b PR LT AL A 5 H ) P, G AT WUE 38 3 34 n , i C 4 i 2%
W HoH  FMORIATFM+RIAN B /Y P A5 948 CK #2555 T 70.83% .43.06% 1 50.00% , G. 43 )38 in 1
17.37% . 17.37% F1 22.33% , WUE ¥4 11 T 32.41% . 67.42% F1 75.53%, T AL A FM &b P 20 & 2% #2555 ( 3k
70.00% ) 5 1fif FM (R FM+RT A3 1) C e BEH) 73 51 T R T 52.40% .23.22% F130.03% . FHorft DL FM &b 34
YA R (AL C BRI WUE SRR . 25 L3R, 30 AMF 2R b 1T DL I 25 4 5
LLACA TR B RRE AU S B8 1 SOk 3 R ARG
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Tab.2 Gas exchange parameters of Lycoris radiata leaves under different inoculation methods

HOL G R/ B AR/ AL EEY Jitala] CO, He B/ Vel EY
Qb B2 oo Lo Lo _ _
(pmol-m?+s™") (mmol-m™-s™") (mmol-m~™-s™") (pmol-m™) (wmol - mmol™)
Treatment
P, T G, C WUE
CK 0.72+0.12° 0.10+0.00" 4.03+0.25" 215.33+£32.65° 6.17+0.29°
FM 1.23+0.03" 0.17+0.03" 4.73+0.13" 102.50+6.73¢ 8.17+1.38"
RI 1.03+0.03" 0.10+0.00" 4.73+0.16" 165.33+23.37" 10.33+0.29°
FM+RI 1.08+0.03" 0.10+0.00" 4.93+0.00" 150.67+13.32" 10.83+0.29°

ARG FREFR R A AL PRI 25 5 .25 (P<0.05) .

Different lowercase letters indicate significant differences among various treatments at P<0.05.
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Tab.3 Principal component analysis of growth and photosynthetic trait indices of Lycoris radiata

. 551 F 552 oy . E Sy 552 s
PERAE bR L . PEIRTE R L .
First principal Second principal First principal Second principal
Character index Character index
component component component component
MK Leaf length 0.86 -0.36 T 0.08 0.98
SPAD 0.89 0.38 G, 0.99 0.14
F, 0.94 0.30 C, -0.66 -0.75
Y(I) 0.92 -0.38 WUE 0.95 -0.27
IR (E
qP 0.97 -0.22 . 8.86 2.80
Eigen value(\)
i 22 TR 1%
NPQ -0.93 0.35 . . 73.81 23.31
Proportion of variance
R Tr 2 TR %
ETR 0.93 -0.38 ; ’ 7381 97.12
Cumulative variance
P, 0.79 0.61

XA AR A TARAEAL IS, R 24> F2 08003 A DT MR R MR pR RO 75 1 T AN Rl F A Ak Bt A
KAEFPERZE AR R4 AT 0, 350 AMF A BRAYZR G 1503970 T CK AL, Hoh L FM+RI 4 i, B
XFLLAEAT i B A R O A AR T e R o, LR FMAL, -0 RTZL

R4 AAFERMAESERERNESHF

Tab.4 Comprehensive ranking of growth and photosynthetic trait indices of Lycoris radiata

51 M5 552 FWAME5y AR

WRRAL 2R L o _ HeF
First principal Second principal Comprehensive
Strain Treatment Sort
component score component score score
CK -4.20 -0.74 -3.28 4
M 0.34 2.46 0.82 2
RI 1.12 -0.48 0.72 3
FM+RI 2.74 -1.24 1.74 1
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