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Arbuscular Mycorrhizal Fungi Promote the Growth of Wedelia trilobata
and the Absorption of Insoluble Phosphorus

LI Qin? CHEN Qi? HE Fu-rong®, BHARANI Manoharan?, DAI Zhi-cong? QI Shan-shan®",
DU Dao-lin?
(a. Institute of Environment and Ecology, Academy of Environmental Health and Ecological Security, School of the Environment and Safety Engineering; b.

School of Agricultural Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu, China)

Abstract: The aim was to understand the effect of two arbuscular mycorrhizal fungi (AMF), such as
Funneliformis mosseae (FM) and Glomus versiforme (GV), on the growth and phosphorus uptake of Wedelia
trilobata. The changes in the growth and total P concentration of W. trilobata leaves were studied after inoculated
AMF and added insoluble phosphate by sand culture pot planting. The results showed that F. mosseae and G.
versiforme could establish symbiosis relationships with W. trilobata with infection rate of 55%-69% and
63%—80%, respectively. When insoluble phosphate were supplied, both F. mosseae and G. versiforme were able to
promote the stem elongation (FM: +46%; GV: +65%), total biomass (FM: +27.2%; GV: +40%) and enhance
phosphorus content (FM: +36.6%; GV: +40.7%) of W. trilobata. Compared to F. mosseae, G. versiforme was
better in enhancing insoluble phosphorus uptake by W. trilobata. Therefore, it was suggested that the symbiosis
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between W. trilobata and AMF could significantly facilitate the plant growth and enhance the efficiency of
insoluble phosphate uptake, which could be benefit the survival of W. trilobata in harsh environment.
Key words: Arbuscular mycorrhizal fungi; Funneliformis mosseae; Glomus versiforme; Phosphate; Wedelia

trilobata
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T\ LM E % (Sorghum bicolor) {2 G BLHI 1R &
Y, 19 GV WHITLE 23 MiT; 1gFM &EilH
29854 50 MET .

ARIG B E 2 FREEIE, 23 N m v R — A
F (KH2PO5) FITHE V14 1 2 316 7K A1 [Cas(PO4)3(OH)] »
RIS A, 1T E 2545 A1k 22550 B

AP

1.2 Jik

ARG R VD R AR P 77 2, e KB T
PIYb (BAR <2 mm, Jon] RIS F8)1E RRE IR 50,
FRNE IR (042 10 cm, JEA 6 cm, & JE
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& &3 30 mg/kg, BRI OB R G E R
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el R SE R AR, e R R S S TR R
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Kl AL TR AE Y SPSS 17.0 #tE, ARk R
K BURI 2 7 245 B (Two-Way ANOVA), [8] 5%
ANOVA H[K 5 77 7 73§t fil [ % H L # (Duncan’s
test, P<0.05) A [F(AMF. ) AbHE M HEYIAE K 25
BN, HIEE{E A Origin 2018 #H4: 1.
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ANEVBE AR T AMF X R S8 i 0L 2 1 i 545 e
FAKI N Non-P (FM: 69.3%; GV: 80.3%)>Ca-P (FM:
55.58%; GV: 63.2%)>K-P (FM: 7.6%; GV: 33%) (&
1); [FIEF, $EFh GV AR Je 2 355 T4 FM 1
(B 1) 1M AR AR AMEF B0 R8T R IR AR AR G o
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LI FM
d HGv
- 80F 4
é [
jo]
E be
E 6ot
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=
= 40t b
i
20} a
Non-P K-P Ca-P

p
K 1 AMF X BRI S IR R G . Non-P: JE P; K-P: +KH,POy;
Ca-P: +Cas(PO4)3(OH); GV: Glomus versiforme; FM: Funneliformis
mosseae. FEIE. n=5, & FARRZERERIRE R F3%(P<0.05).

Fig. 1 Infection rate of Wedelia trilobata roots by AMF. Non-P: No P; K-P:
+KH,PO,; Ca-P: +Cas(PO4)3(OH); GV: Glomus versiforme; FM: Funneli-
formis mosseae. n=5. Different letters upon bars indicate significant

difference at 0.05 level.
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KR AMF B, K-P Ab 2 1) e S22 2 25 K I
Z T Non-P Al Ca-P Ab3E, Hfiifh AMF (2K
ZHN, XFAE. HEAEYE RS AN B2 (K
2, # 1)1 K-P fl Ca-P AbHE FeH GV [AEE, 2%
Ko T EORI I A B AR R 2 T R B R AMF 11,
P FM R AR B 10, KA B A
A, XHTHUNE5r, Non-P Al Ca-P AbHE4%

R 1 WHEAERD AMF X} 5 SRBAR A LK T 207

Fl AMF EARK R E 4 F(E 3: A); KEF AMF B,
Ca-P A PR AR AR b A i i 3 e T K-P bR
(K13: B, C); 1Mt AMF J5 MR R 50 i 3 Hb FAAR
(K3 A, B, &1), (HXH N A& A T (K
3:C). X T A EYE, Ca-P Ml K-P ALFEH:FN AMF
Ja AR N, AR GV N 40%~60%,
Non-P AbFEFEERN AMF XHEY) S Y E I L RE 7
i (& 4, % 1)

Table 1 ANOVA analysis of phosphorus (P) and AMF on the growth of Wedelia trilobata

AMF P AMF xp
F P F P F P

¥k# Shoot length 13.749 <0.001 9.397 0.001 1.505 0.221
7% Nodes number 7.967 0.001 19.355 <0.001 2.770 0.042
4 Root length 13.128 <0.001 0.154 0.858 0.345 0.846
#2%L Root number 3.474 0.042 4.546 0.017 6.211 0.001
Hh 1445 Aboveground biomass 7.771 0.002 6.858 0.003 0.541 0.707
N AR Underground biomass 1.289 0.288 6.224 0.005 0.686 0.606
BAY)E Total biomass 7.569 0.002 6.584 0.004 0.534 0.712

120¢ é]lv';” Control 3 B 13 c

100} (€)% ) 20k

o0
=

(=2}
=
T

40

2 Stem lengh (cm)
5% Node number
=

(5]
=
T

A= #74E Aboverground biomass (g)

Bl 2 BRI AMF X S5 25K (A) . T 80(B) R b A= i (C) M 72

Fig. 2 Effects of P and AMF on stem length (A), node number (B) and aboveground biomass (C) of Wedelia trilobata

200 S Control g
A @M
.GV 25F

I5F

HH Root lengh (em)
H4%T Root number

wn
T

3 A AMF X1 R S IR (A) . HRE(B) A A4 55 (C) KR i

0.02}

0.01F

Hi A=t Underground biomass (g)

0.00

Fig. 3 Effects of P and AMF on root length (A), root number (B) and underground biomass (C) of Wedelia trilobata
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Fig. 4 Effects of P and AMF on total biomass of Wedelia trilobata
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K AMF i, K-P ACEE - B 55 2 B 3%
T LA Ca-P 4bH, Ca-P AbBRRS, #Efh 2 Fh
AMF F M- Fr B & B #0552 8 N (FM: +36.6%; GV:
+40.7%), 7£ Non-P I K-P b3, #:fh AMF %
R S B R B (B 5).

28r 1 % i Control
B FM
2.4F GV

P (mg/g DW)

Non-P K-P
P

[l 5 AMF FHT X0 i SR IS7 L2 -y 55 62 P 5
Fig. 5 Effect of P and AMF on P content in Wedelia trilobata leaves
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KR =T FM. GV Fl FM 12 4R A [ A g 2 4]
SNASTR] AMF #0h ks PE R A R o fl AMF
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T M AE K AR Battini Z5[155R 18 AMF fi L
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