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Abstract: The mutually beneficial symbiosis system formed between arbuscular mycorrhizal fungi ( AMF) and host
plants is one of the representative types of symbiosis systems widely distributed in various ecosystems. In addition to
promoting the growth and development of host plant, AMF can also have various effects on the reproduction process of
host plants. Studying the changes of reproduction strategies of host plants infected by AMF has important theoretical
significance for in-depth understanding of changes in plant reproductive fitness. In this article, we review the related
researches on the effects of AMF on the reproduction of host plant, including the effects of AMF infection on reproductive

allocation, floral characteristics, insect-pollination and anthesis of host plants. Although current studies have found that
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AMF can promote the increase of host plant reproduction input, increase the size and number of flowers, increase the

number of pollen and nectar secretion, affect the behavior of flower visitors, and cause early flowering and prolonged

flowering, the specific mechanism of AMF affecting reproduction of flowering plant is still unclear, and there is currently

no unified conclusion due to differences between host plants. However, due to the ubiquity of AMF symbiosis with plant,

its important role in the process of plant reproduction cannot be ignored. In the future, more researches should be

conducted to investigate the influence mechanism of AMF on the reproductive traits of host plants, the resource allocation

of male and female functions in the process of plant sexual reproduction, asexual reproduction and offspring fitness in

addition to conducting more in-depth studies in the above-mentioned aspects.
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M\ A B HR E B (arbuscular mycorrhizal fungi,
AMF) 2 HAR R R BAATE I RE I QY AR & HL
5 AR E R LR, AMF T 22 5 15
FAEY)E TR R IR R B AR AR R A S &R
Gz o AT R - L B B R R AR,
AR PR V& A 7 01 T8 R AR 1) 22 R VR 1 4 7
BA HEAE M (Oehl et al., 2011; 75 #1 K 4%,
2019) . CABFFEERM], 2 BRL 80% i kli 4= 119 g
5 AMF JE LR IR & B % AMF B A7
& E B M ( Berruti et al., 2016) . 7F AMF 5
i TR R R AR R Y, AMF T4 22 — i /= G
i e A I I DA WA s I | K 4
BV (CEMBERER ) 516 T A0 Bk K AL & P AR
7 PR SHEA T A8 488 LA K - 0 R R PR 5 Y300 i 2 AH G ik
A B9 43K (Jiang et al., 2017; He et al., 2019) , %
— Ui WU SRR A T 22 47 K i 2R R O 57 23 B9
FEl (Smith SE & Smith FA, 2011), AMF M 15 314k
PN RIS B AT LA LA 2 B i A R B F
FRRTE LA L 20% 906G 7T AMF (1
HAE, Hoh—3 T AMF A & 59 £ KA, 5
— &R W LN 1A HLAG S P e R ik 21 4 8
DL AR B 40 A7 A8 T 22 B T sl 3R 1 E B, A
T 53 3 A ) A i 4 A T e 7 s EAE )
PRI A 3% ( Hoeksema et al., 2010; Bharadwaj et
al., 2012) , AMF By a] Jp 1 MR R4 E £
FRE FR ) 5T AR o3, 386 DR A 32008 3% W ot i I i
AR FARCR , LA, AMF -t m LU 32 52 i fig 32 1K
PR S A 35 A 42 R 5 DR ) 33K 45 0 19 75 = Al 4 A
W 5 05 43 B, 2 218 AP 00 A Kk
H (Zhang et al., 2014 ; Battini et al., 2016; i
&5, 2016) o PR, & 7E A 0T A P ] Ak 3 A v
BRI BB H A B AR O R XY AR K TS =
B R EE R

IR A o i B R AR, R A
TR SR AT R DG B AR AR A SR A ) R T
SEkRaE MRS R G D Re 4y T 2 A H 2 E

(SRR, 20105 Fh - E 4, 2018), fHY EHH L
PRSI O TSR G (5 IR A B S B AR B R B
A LLB) (BT 3 CA TS5 5 M %) |
PEVR 55 RRAE T A0 A% oy 25 BIF 50— AR 2 A )
Bl A A DG TE I AR TR) R (BRI AE ) 2020) . AH W)
FEHA MR T 52 3 o) B R v A Wy A AR A ) D 3R Y
B FE R | DA S SO S5 PR K B0 SR W kAR
AN TR R JE R Rk A | AR o 17 3 26 PR R i 28 Ak (i &
Zhang, 2019; Tang, 2020; Kenny et al., 2020),
AMF ] DL 5 2038 i B R IR i R T R
WCRE T, e BE 1 E AW B SR AR B A KRR P
B ST DS me A = A P 28 R AR RS W Y
AR, T3 S84 FE 2500 AR A= A& Y 7 AR 25 E
— %1 A B BB IR AR — R R R (5K
FEJBAE ) 2019 ; Bennett & Meek, 2020) , Ji H G
Yy BHE o3 IC AEFRRFAE | B HAL M o B RN AR 19 45 T
THT P S M), PT 2 ) 2 o528 T A ) Y B B 1
BB AR TR SR A5 A 35 1V 8 T (Scagel &
Schreiner, 2006; # 3, 2015; Jimenez-Leyva et
al., 2017; Ri&# 5%, 2019)

AMF {2y + 38 vh N a] 220w i) 8 2 A S R 7
HOGTAE oy % B ik TR ) R ) 52 0 RO 22 1Y G T
ARSCELR T I AR RA & AMF X 15 A ) 256 57
75 T ARSI T, (36 AMF ()12 e Xt 15 3=k 4 %
FEOYC AEFBARAE | HOg A58y LA K AE X 4 54
Yy B FEAIL ] 5 UIAH 5C 0 % WLRAAE (09 52 | DL K
HANTER LT #EAT T 845, X4 5 AMF X
FE W) BRI A B S U A E Y AR TR DL
1A 5 TR AR TR e A S e R ) B Y A G AT
RIS %

1 AMF xtH 4 %78 4 B 9 % W
W) R4 TR 0 2 T A A )

SHEE R R (A MR 52 Rl 1) 19 L i, BE5E 4 I 2
L) 55 5 53 T 3 S ) R0 N 22— (Tian et al.,
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2012; KIAZE ) 2020) . AMF f dt 55 MW AW
S HE N, T B B ) R i T2 A A A T, B
L5 BB 5 JE (Merlin et al., 2020) (K1)
A WS E UE SRl AMF Ji5 (1) 48 25 % 2% ( Ageratina
adenophora ) 7E % 2 34 I A= ) 5t 1) (W] Bsf e 384 im0 1 L
FETF FNFh 7R (RIS TE 5%, 2019) , [A) A, 7E 42
i AMF J& |, K (Zea mays) TH) 5 7= B & 2 &
g [ A, SRR B it A — 2 2 JEE A9 389 i ( Sabia et
al., 2015) . TEEANEAET M AMF AT 3542 &
& ( Solanum lycopersicum ) 5% i) 77 1 ( Miranda
et al., 2015; Bona et al., 2017) ,{HWL A #5545
AMF Xl % 250 T A=y 7 i 2R 52 7 1 R A W
AR ( Schubert et al., 2020) , AT A& A J5 A & 78
FAMNRAT T A A T 32 B R R A BRI, DT
BN PR AR LA N 57 2 6k = 19 AP B PR BT, TS5 5 &
IR E R IR A RE S IR W AR B L, AR
JIT 0 G Rl 2 IR o 40 7 A A N B Y
PRI, T AMEF A] DA 36 A 32 08 26800 8 1 I AC AR
o, INTTTFE — 2 8 B b ] DU 1 3 0 608 Y ¢
T A (Koide & Dickie, 2002) , 11 il 3% ( Suaeda
physophora) TEHERP AMF J& Hi_1 3853 Al 1% 1 B 4
P, HoAp s W ( Yang et al., 2016)
Campo et al. (2020) B 55 T AMF $2 Fl %F 7K 74
(Oryza sativa) A< KPR BT AR ER A9 520, & 30
AMF {234 5 By K R AR K S 4 FURR ORI B 5 2
FHHM X AT HE S AMF fie i 40 i 4> 4R A F T
T AL 2 3 AL R 6 U K
KAEFFR LR Kk LR AMF 7] DL$E & 1 F24E
PR EFE T IR B Al fd R e m o B A
WSS K BRAERT AMF J- A 23 B 10 32 S Al ) 0 17
(£ 1), WX KT (Glycine max) RN AMF J5
RMHF 0 R RIREIFRA 22 0%
SO, AMF X1 3248 ) il 77 5 18 5% 1) 52 3] 46 )
5 AMF [RIF5E A DA S EAT S 1 e rp B s i A= )
PIp )34 R A %) 52 1 (1giehon & Babalola, 2021)
(HA5 7 B W&, fE M AMF J5 & 2 ( Ipomoea
batatas ) W HAR F1 5545 22 ( Solanum tuberosum ) 1) Bt
KA TR A3E N, OF W R TR 2R B A
HEER L], X F2 00 AMF X375 EAEY) 09 Jor: 20
SRR BREAE — R BE L AE AR N K xF
TeMEEFE IR A (Yu et al., 2013; Nurbaity et
al., 2019) , {ESRR RN H AN 3 HL A A 32100 57,
2146 ( Crocus sativus ) TE AMF 12 4 Ji HAFE hy ot %
A A% B BYIKEE (CR/NVATE AR ) BETC i 2 72816 ( Caser et
al., 2020) , IR AMF RERS e dt e FAE Y X L
R HEEFRITRNAHFCE YRR, {2

i FAEY AR KA e AR, IR 18 EAEY7E
Z BB IREA | (H T 22 (10 02 DD 1 26 % 3
Ty AT 1 3B AR 2 Y BEFE 43 e 3K > A X 46 B >k
i AMF X 1 32 A8 ) %58 5% 543 T 5 T8 199 5
T, 5 FAEYI A BFE ST BT AME =% i e 1o AL 1
Tl Z RATR DT, I H v B BE5H 1 A8 9 %) TP B
B GE AR AT IR S, AMF {2 5% A 75 i A T R G5k
AN AMF (19 5E 58 B % 3 5 1 EAE W H8hT T E
AT o BE A A AR ) (s B PR L) (1) RE

( Affokpon et al., 2011) , i XFE—E R L rlfg s
XF A A0 BB 3 TC A W 5 A — S BRI X T
AT AT 98 L A5 — 20 G T

2 AMF x{ A5 4 48 3 4 A 6 B e

WAE A LA B e, PSR
TEXT U5 A5 U7 46 FN A8 Ry 1 366 3ot B EL A H 22 114 52 i
(FEWESF, 2019) , AMF 575 FEHYrY 348 7T LIk
AR AE B /N (CEAR) T A8 B0 55 46 70 4 ik
(Bennett & Meek, 2020) (K 2), W5 5
AMF 1= YL RE 8 14 s ¥y A6 i ROk (21,
i F AMF B B 3 T & 8 % ( Datura
stramonium ) 4£ ) B & ( Aguilar-Chama & Guevara,
2012) , 7E % jifi 1 5 B 3% ( Zantedeschia spp.) T Ff
AMF B9 F 5% v 45 2] 7 A0 LAY 45 2R (Bryla &
Koide, 1990; Scagel & Schreiner, 2006) , X} F K
ZHEYIT T TR A BRI VR A A6 5L
SRR — O, AMF S5 Y4t
Ji AT R A A ) 6 B T 2R TR L, 2 0 AT AR
FRAERMAEY R R, NI e FE 85 T AL AE
77 AT UL AMF AR J5 568 A8 ) Bl 4 AR %) 8 T 2= 18
ELEMY BRI S ERANHEERRZ
— (Scagel & Schreiner, 2006) , BEitZ b, HH ¥ {k
PR 5 it (3G I Bl DA Ry T DA i 46 A5 i Y 3
(Dufault et al., 1990) 1 AMF A= 5% n] L4 &5 18
A AT A S v B R R s, DA T R e A P
i, (B 1E EAEBOE I ( Gaur et al., 2000) , H
AR R W] AMF H2A4: J5 P55 10 R4 i
PRICIH 1 2235, 12 HF 18 3 X5 40 A W (Liu et al.,
2019) , Bona et al.(2015, 2017) AN AMF 238 5
S EEYERANLCE A A KR
(TIAA) W& it ffifg EAYERBEIS 2 IAAER
AMF 57 FAEY) I A 0 525 5 ) a2 08 5 A
PEK KB EZSHEYMER , A5 RV, AMF [
E I TAA G B G B i 5 D] 1% 3R 58 1 0], 38 n 1g 3=
RN TAA 1955, AT Ak 7 = A8 B0y 35 m (&8 07
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FtAE L 2019) , AHYAE B N AE — & R E BT
REIR 51 50 £ 10 1% B 25 o 5 B LA 0, A Bh T2 &
k%, Bl UL, AMF A] DLSE 3 5% 0 15 3
P 18 A6 5 I R B L IR B Bl B (P 1)

EXVET
Biomass allocation

YHHIE B )
Reproductive

-« A fitness
©;

ki

Pollination process

AEHBAFAE

Floral traits

(A). AMF 3 2 508 i £ B2 U453 I 7T A S 301 32 A 43 I
W A2 Ak, TS i B 5 8 5 (B) . AMF S2Mi 1
AEFRAFAE (A AL B AN B8 AN AR A 555 ) | 7E 1 52
B 0948 by ok AR AT R B AE A B AR R AL
(C). AMF X4 3 1AL 07 A= 5w (Un FF AL S 17/ 48 38 K 4k
WIRYIEACAE ) TS AR B HHOE 5 5 (D). AMF B3
SR F) 1 A M 14 S5 DA T X AR ) B AHE B AR
B0, 51 H Becklin et al. (2011) , & Bk 3,

(A). The reproduction allocation strategy of host plant may change
due to the effect of AMF on the resource allocation of host plant,
thus affecting their reproductive fitness; (B). AMF affects the
pollination process of host plant by influencing flower characteristics
(such as flower number, flower size, nectar volume and pollen
quantity, etc.), and changes the reproductive fitness of host plant;
(C). AMF affects the anthesis of host plant (e.g. earlier/delayed
flowering onset and extend anthesis), and ultimately affects the
reproductive fitness of host plant; (D). AMF directly affects the
seed or pollen quality and thus affects the reproductive fitness of
host plant. Refer to Becklin et al. (2011), some changes have been

made.

K1 AMF %R SRS & BERZ R Y 4 Fhigds
Fig. 1 Four hypothesized pathways through which AMF

may alter plant reproductive fitness

WA BTN, AMF X} 15 F ALY B 4L B0 A
B B AR B e T AE FE AR A AR AL
(1), Piischel et al. (2014 ) Xf £ F 48 ¥ 32
AMF J&5 (9 46 % 17 58 3t & B, B ( Capsicum
annuum ) . Gazania splendens . F JL W . XU Al
( Impatiens hawkerii ) | J& W K %5 3% ( Pelargonium
peltatum) | BB SR 238 (P, zonale ) 25 K Y)W £ 5L
JEW A B E 2 Ak, OB M & S ( Hypericum
perforatum) TF £ Fi AMF J5 5. bR 6 19 0 & 0 /D
( Lazzara et al., 2017) . Bolin et al. (2018) %4
Clarkia xantiana TF 7 AMF J5 4630 82 WA T %
I, AT AT RE () B A2 AMF X 75 FAEY B A
— 2 MR S |, 70 i A ) v 6 0y 2R BGON 7

I — A W) v R RE R B R A A 0N, 4K Y e b
ST AMF (825 AR AR A5 10 T A8 P 0 S Bt I
(43 BE Uk /D, 15 B R B AMEF 3% 3R R 5 3 A AR
FH o AMF X i F2 A8 4 A6 2 55 1 52 i 7] R BG4
T AMF 5715 EAEY) Z B3 A FOCE 7Y 55 4
SARHS T AMF 3458 1 15 AP RS IR A 2 sl Al
FREE 30 B vl 7 B8 7, T 3 AR 4 ST R Ik
TIGE R 0 S5 L BT R AW (N/P)
FATINH , AMF 5 i FAEY 0936 T 7 AP A
T 25 A LA B AN I 38 2 3 I AMF AR G4 I 15 )
PEE™ A AR A 225 PR 2R 4 I 3 T ) A
G LR ) H A X 5 e PR R S R

AMF X 1 SEAE W) AE T ARR A A 52 ey ik 1A S A )
FER RN (FE AR ) AL T B IS D7 oD (% 1, 1
2) . J1 7% ( Tagetes erecta) TE3EFN AMF J5 4E 1) B
IS T 29 11% , 16 B AR 09 3 Jn a) 42 42 5 1 4% 8y
H A A U7 AL R B 42 H (Gange & Smith,
2005) , —SEHFT L A BUEERT AMF AR B1E (9 5
SRS 4324 ( Calendula officinalis) F1 % B 1
( Crossandra infundibuliformis) BI4E )+ 44 B B
A9 fil ( Vaingankar & Rodrigues, 2015; Giulia et
al., 2015; Heitor et al., 2016), L4 XF T 0 &
(Achillea millefolium ) . Aster laevis . [F] M X £ B
( Campanula rotundifolia ) . ¥ & 3% ( Erigeron
philadelphicus) . Solidago missouriensis BYA= 1 3 5T jifi
FAA BB 5, X e AH ) 0 48 e RN IR B 3%
Pl AR {EAH [R) Ab B 9 3 B ( Cerastium arvense ) 48 1§
KNI Frig fin, iX 2B T AMF X A8 4 46 /)N
{14 52 1 D5 49 F T 5 ( Cahill et al., 2008) . fEK /I
AR ] LA Wi 5 48 B B R 28 fE —E R E B
S WA AR ) — A% 93 0 (B) A EC A P el 8 A 0 1) S
W,

AR AMF X 58 2648 1y 2 B 2 A2 A0, {H 2
XA A RO AT REAE — o B EAR s F A TR
BIaARE oy A L A B0 B oK
(Heitor et al., 2016), SEPr b, AMF 7€ 58 Xf £ 4L
2 ECR /N 1Y 52 R L R RE MR T ) 0 B R 5
( Nicholas & Nicole, 2015), AMF & 4 7] 4 jin
Geranium sylvaticum W3 P45 18 /) 4£ 25 K /N (Varga &
Kytoviita, 2010 ), T 7 A — 3 LI Cucurbita
Joetidissima R AE BRI 5T 45 R ) B R AMF AU A AR
HH AL B 0 ( Pendleton, 2000) . M4 AMF
SE B AT 1A A [ R AR ) 55 K ( Cucumis sativus)
B HEFE /N (Kiers et al., 2010) . AMF X} Fi #9) 1E
ISR AIE 718952 W FE AN [1) 4 o 1) 29 B 1S A R 1) 728 S P
MZEEM: ) XEET AMF (R 2L GG A Y
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Table 1  The changes of reproduction traits of host plants infected by AMF

HISE B Specie i S5 50k
Reproduction traits Effect References
FhF/ BR824 Seed or fruit production PR Ageratina adenophora + RIEHELE, 2019
EK Zea mays + Sabia et al., 2015
IK#E Oryza sativa + Campo et al., 2020
FEHHETE Medicago truncatula + Liu et al., 2018
¥ Sinapis alba + Lewis & Koide, 1990
TR BE Abutilon theophrasti + Lu & Koide, 1994
fLAEE Tagetes patula + Gange & Smith, 2005
B Fragaria X ananassa + Bona et al., 2015
F i Solanum lycopersicum + Bona et al., 2017
i S. lycopersicum 0 Bryla & Koide, 1990
Clarkia xantiana 0 Bolin et al., 2018
Wi B 5L Vicia sativa 0 Ganade & Brown, 1997
Cucurbita foetidissima 0 Pendleton, 2000
FFAE] Anthesis i Solanum lycopersicum E Bryla & Koide, 1990
T BK Abutilon theophrasti E Lu & Koide, 1994
= AAFERL Sparaxis tricolor E Scagel, 2004a
FEHEHETE Medicago truncatula E/L Liu et al., 2018
W2 Gazania rigens E/L Saini et al., 2019
Brodiaea laxa E Scagel, 2004b
WM ZE Elsholizia splendens 0 Jin et al., 2015
. X5 T Hyacinth orientalis D/L Xie & Wu, 2018
ﬁ(ﬁﬁ%r%ﬂ%orescence number PEBEFE TN Lycopersicon esculentum + Bryla & Koide, 1990
LB )R Zantedeschia + Scagel & Schreiner, 2006
YA€ Crossandra infundibuliformis + Vaingankar & Rodrigues, 2015
HH Cerastium arvense + Cabhill et al., 2008
B Capsicum annuum 0 Piischel et al., 2014
Gazania splendens 0 Piischel et al., 2014
BILN R Impatiens hawkerii 0 Piischel et al., 2014
JE W R AE3E Pelargonium peltatum 0 Piischel et al., 2014
LB KM% P, zonale 0 Piischel et al., 2014
B g Hypericum perforatum - Lazzara et al., 2017
Clarkia xantiana - Bolin et al., 2018
T3 Achillea millefolium 0 Cahill et al., 2008
Aster laevis 0 Cabhill et al., 2008
B X 44 B Campanula rotundifolia 0 Cahill et al., 2008
% K%E Erigeron philadelphicus 0 Cahill et al., 2008
Solidago missouriensis 0 Cahill et al., 2008
AL H A% Corolla diameter Ji 755 Tagetes erecta + Gange & Smith, 2005
AL & Flower mass 4352 Calendula officinalis + Heitor et al., 2016
BB 1€ Crossandra infundibuliformis + Vaingankar & Rodrigues, 2015
LB 8K 38 Pelargonium zonale + Giulia et al., 2015
LM Pollen number PEEH 7 Cucurbita pepo + Lau et al., 1995
T3 Lythrum salicaria + Philip et al., 2001
AR EHRS T Geranium sylvaticum + Varga & Kytoviita, 2010
Croton lachnostachyus + Pereyra et al., 2019
163 & Nectar volume JT 7355 Tagetes erecta + Gange & Smith, 2005

EIMRIEZL Polemonium viscosum

Becklin et al., 2011

T R A —FIRWD/ AR 0 RARTEEMT ; E FRRTFAEEHT; D RARITAIER ; L SRR EHIER

Notes: + means increase/promotion; — means decrease/reduce; 0 means without change; E means earlier flowering onset; D means

delayed flowering onset; L means extended anthesis.
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AMF SEAETT LR e A A e b R B A8 SR T R AORCR , T LURERICAR PR R me i 2 A PR B T 2 M AEARARFAIE . 75 32
PEHRSETRIL TR A T TS (A). AEECRAEN; (B). /M) BT, (C). AEAE AR (D). FERPHCL tEse s,

AMF symbiosis improves the utilization efficiency of host plant for nitrogen, phosphorus, potassium and other nutrients in the soil, and affects
the gene expression of host plant by releasing mycorrhiza factor to change the floral characteristics of host plant. The floral characteristics of the
host plant may occur the following changes: (A). The number of flowers increase; (B). Corolla diameter increase; (C). Flower biomass

increase; (D). Pollen number/ nectar production increase.

Bl 2 AMF %16 FAEY AL SRR A sE M iR A
Fig. 2 Effects of AMF on floral characteristics of host plant

Rtk , FRTIX 7 10 A AT 58 3k AN AL LA S A 4G T —
J B S R A X HA R A R SR Y
T, AMF Xof i 2 W) PR 1 28 9 A 4 b o9 12 A8 B
PEAE , LA B S R 1 2% 58 4 0 v O R A A 1Y
FEFRFFAE R R R] REAT /2T R 22 5%, TER G A%
(AR, AN [R] £ 2 DR A A A 40 98 960D T ) 3
WAL A BT R, 7E kAl B AME 938 2E a] g2 it
— A SN AL A I B9 78 Al A 2 AR I T T A
1 R W50 - 2R 3 ST

3 AMF 3t 4 47 & & 0 o % e
HELIA T RN A6 8 2 L S 2 3 3 SR

HH R 25 A% oy B K A8 B A% 338 B A Sk | AR B 1%
A A [8] LA A 1 5 B AR 0 04 46 20 R R AE

IREEAEAT B AE 45 (AR AE, 2004) , (1T R
TEAE Y ) B E o AR v B A AL, A A
A2 93 ach A 52 30 IR 1 0] 2 £ 4 0 405 S R B I, 3K
) ol A B 52 BHLEE 2 A ( E 2% 2 5F, 2020)
JRHRE A ) R 7K A 0 10 £ 3 S MRS 1 R AE T g i
A, 1T HHREAE ) W 5 | A oy 5 DA s HE B e 1Y
PEIR . FEPI 5 4% 8y 35 10 T =X AR BT R 43 R DA
TIUAR . (1) 38 1 B A6 s ok W 5 A% 2 ik
TRy 5 (2) 33t AL A= HUR I RRIR SR W 5 5 8y
B K5 (3) fE o A FRIR I “ 2 T 7 Sk W5 | F 45
TG B T B AR 0 R B rp 5 AR H 5 (4)
FEAL R AR M 3R 500 W5 R 2 1) A% by 3 A T A% oy 1
AR A P — o 0 [l i LAWK 5 1 4% 8 3 R HAR Ky
( Waser & Price, 1981; Micheneau, 2006; i 22l
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EAE AL P BAE ) B0 AR /N T 3 26 AR 4R 24 AT
LA ] 22 52 Wil A8 40 A% ¥y 25 A v B B9 WS, BT 52
M) 2 43 2 (%) 3% B A [ A%

A0 A 1) €8 %58 A% 3 3 R AL — D LY
MSEAES A6l AR Y R A AR = WA 6 & i
e, 45 By 251k & W A5 R 12 BTER 25 ) o
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A A ) 23 O AR ARG W B 7 A R )
HUAR 55 RE W) A6 2 B8 AH DG I IR A AR R W B R
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— BURIF ST R B A AME BT DL w3 A 40 1R P 2
B 2K A5 AL B W) 1Y B BT 52 R AR ) 46 o 0 6
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i & i, OF A — o TR B LS e AH ) 1Y 4k A
( Luciano et al., 2018) ., 54k, AMF f{2 Jeth &4
HETE EAE Y AL N R A R YA LY B AL
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DU S AMF 2B 5 AR b i) F LG Y
4 22 M 25 TN 4 22 Bk 25 3 1A T BS 208 T AR
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2017) o FERYRAEAR KRR B 2 iy 4% % PRIk
AACE YT E T AR 2% T B I R 3R SR 2 AR )
WLt E R — D EZEIT X Fi, AMF 519
A 5 AR AR AR 1Y B0 N8 A 23 52 i U AR 3
170, T — R b ol 38 46 2 B AR B R0 L Je
TARMILE LA AMF 228 15 A ) kAR = 4
DL SRR DG ARG W 1 s DA T 3080 428 A 40 46 € B L o
DL R SE Ui A6 14T A H BT AN A .

AMF Ry fE EAEY) P S it i 8 35 S e — e AR
JIE b s 25 41 E 4 ) A6 b BR i RN AR RS n (3R
D, fEAEBmMERSRETFES®ENS S5, mT
AMF JEAE AT DL 3 A8 9 %5 1 458 v i oo 2 0 W,
BRI, AMF 79 AV AT 2 1 = A 400 A 4 2 g
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FE AMF {2 4% J5 H 540 A6 205 FLAE Ry B850 24 B s
(Philip et al., 2001) , & W AMF {2 4% fig % $2 /&
Yoy e D fe, N Bl T A8 ) 3 5 46 F 4% 328
FhEEmEI A RN sh, AMF 28y s, 4
ST ) T AR % 5 DT 38 I 46 Ry B ke 4R
FEY 0 HE M 3E A B (Varga & Kytoviita, 2010;
Pereyra et al., 2019)

TEEAEAY) 518 0 5 1Y ¢ F rh o 493 1 35 d %L
115, ( Gehrels et al., 2004) , AMF ] i i< 5 Wil AH 4
RN A G W (CANSREFTRR KA 12 ) 1Y 7 A= DA T
R A6 % 1 77 A 8 (Jacobsen & Raguso, 2018)
W AMF (29477 % 5570 U AR 5 3G i 7 AR 7~ i
(Gange & Smith, 2005) , 7] & B Jit A 2 77 AR 1 5
A B [ AR T DA T S B4 T R T
AT WG MR M FEDT . (LA A [R5 A 58 45
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AMF fE7E Ry SE T h  HAE S i W38 & T35 A AMF
% HE 2 ( Becklin et al., 2011) , BEWAZE & A AMF
Y HE BT TP AR ) oy A AR e D X TR — E R
Al RE S BRARAE XL By E B 51 ) o BRARAE % S
REW /D WG B | 5 26 45 5 2 5 I D7 18], o P R JE A )
AR RRAR AR AL Hoy 2 Wi 2 IR 1) — o ] 2 ) 10 56
W& o XF TR AR AR W R U, I 48 K AN AR Y 1 ]
TE—E T BE b 46 e A% 0 3 1 U [a) 00 23211 42 3 A%
¥y o AME (930 A 300 76 08 18 MRS IR %R
(] if LA E 7 HEL W A A6 R R AR 2 b IR RE IR &
A A&k & U7 [R) AR5 360, DA 4 THAEL 400 160 4% 0 2
F, AH RN E I E R AMF 0942 5 an R B AR A Y 4
YR B R T AR E WA e i, W RT RER A
BRI 2 i AR A A R S AR R A R E

4 AMF {48 4 46 3 6 % e

FE W) T AEAEAR RO BE b 2 b HE AR A7 I T8
BEAROE A A R R e ) (L5, 2018) , TR
AL 2 Fh A ) R (R TR 58 5 A8 0 B I
3 RIERUEYSE) FAEAE YN T (IR E KR O
WRRIREIKAE ) EATHE — o BB L 52 e B ALY 1 T
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2007 ; Craine et al., 2012; Davies et al., 2013;
Wang et al., 2015; 22 (AI5K ¥ | 2019 ; FE e
4, 2020) , AMF 1E b R0 Wy 28 B b 16 BR HL
AR W AW R F 2 —  HX A W AR I A B4
s, oA AMF A AT DR AR 19 2R
RE,MFZ YIS AR RANE — &
i B B€ ( Otarola et al., 2013) , Bt A AMF 7] fig il
b AR A A AT ] 4 00788 A ) 108 T AR 2 AR A
PR/ ING AL B I AR A T DL 5] 52 i A7 47 1Y) 2 B 1
TEE T,

B, T AMF {2445 M) 462 S 3 A FL e
BRI — B 4508, KR 55 A
Y AMF Ja B 4R AT (% 1), WA AMF 23
SR YL Ze i L ) WK (Abutilon theophrasti') F1 = {0, 55 A
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( Sparaxis tricolor) J& ,3 FAH Y B4 FF 48 Bsf [1] 5 B &8 42
A ( Bryla & Koide, 1990; Lu & Koide, 1994 ; Scagel
2004a) , WL TEEERE B 18 ( Medicago truncatula ) 1
W24 ( Gazania rigens ) SAEY AT 2] T 2ARAH 45
12 (Liu et al., 2018; Saini et al., 2019) , X EEpfF 5545
RIK AMF AT REAEHE 1A R B M lie, 3R K
R R A BN, A5 S 18 28 1 404 508 i)
( Asmelash et al., 2016) , WA W5 & B EF AMF
X i FEAE P 0 T AR B[] AT 5% ) B9 S5 A AR )
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I A &I AMF i iF HIF AL $E i i st 4
(Jin et al., 2015) , 7£ XU& F ( Hyacinth orientalis ) B9
T R IR AN R A AME X AE B 520 | £
BIFAEE IS A IER (Xie & Wu, 2018), AMF {74
(R 53— 25 ) 2 U AR W AR, R
— NG AMF (=Y 3 1 1 F AW A6 1Y)
K (£ 1) AR EHEE IR 24800 1Y (Liu et
al., 2018; Xie & Wu, 2018; Saini et al., 2019) , 40
AMF A {# Brodiaea laxa WTFAERT B $EFT, 1A FZ
HAEH K S (Scagel, 2004b) . AMF X} 15 FEAH Y 1k
0520 AT B8 2 38 I 3G N e AR YA B i E IR A
8, T A ) A T8 22 i 98 5 n] DL AdE A ™ |
PEHEREY) FF A6 BT DL S A A W A ) 46 )
(YA TE — 2 T2 L BB A% 15 0 A ) A Pk B0 Y B
D 7 R PR S8 i ) S L, A B 1 42 v A ) X6 2R
BERaE M, H AT A X T AMF B A7 1T
A ) A6 S8 AL R R A T 5 B R 1 B AR T
AT LAWY , AMF B AA7E B B 23 5% T 1 F2 A 40 1Y)
AEH AH B B 5 i s A FIATLBE v AN 2

5 k2

Y5 AMF 13 A 200 — B LR #2784
WHEAEMI SR Z — ARSCLER T AMF A X}
FEWEHE 0 B AR AR | AL 6 3 45 7
5 K HALE, ENE A F R IRE R E , [
PG X AMF A 2000 i 328 4 B ) 1 R
AR R AR A FEEIAELL T ILA )51,
e, KRBTGS H P 4 #h 5 — 1 AMF BF 5%
BT 0 R B = 2 Bl AMF R A 35 b Y S25E BF
5, R, C AR REE T —F Ay L,
YRS, 2T YR R R RN
T B U AT REXT AME (40 N A 5 A 2% i ML 5 P
I, TE AMF X 1 JEAE 4 %8 8 52 el (74 BIL 1 7 1 i =
AT, F7 )2 AMF Q0a] 52 0 45 5 R 4 o8 8 3
PR 6k A R 8 48 1o R DA T 5 i) EL 65 | 3y T A

FEMAT BT R, R, oA o B AF 5 3% M LR O
% &, (1) WF5E £ M AMF 3 [5]45 T A 4 %5
R N, S B b VRS AR B 4 o RT LT G b A AL
FARSE PR A R A X, (2) 3 AMF
Xof 22 A7 AR R W) R R ) R AE 9T, IR ORI 5T Y st
] RUBE | BRER AMF A5 T 2247 A8 4 1 301 1) B
R, [N — AR A A E AMF JEAE 2 AR
PR 22 8] 4 B A 0 W B 5T, R ) DG TE AMF X1 32
TR (LA 77 5 R/ I 48 152,
Y TR0 25 B4 0 I AR & B I SE G ie
P R R £ HERD S 5 77 A — E RIS, (3)
R AMF 2R J5 1 AR YA TR B0 A T v B Y
FUAEAILEN , DL KA e 5 ik i v JHC O I 2 R 1Y) vl
RS R . (4) X% AMF $ 28 R A5 34 W % 5
I HL A HE AT UR A2 4 BIF 5, T ) HG AR ST DL R
Oy TR R A AL FE AME Q04 518 AR Y BT
T JELAC T NI 2 15 1 A 4 A PN 9 3 KT B IR
AR G B, DA BNl 5 i A 3 R A 3 A
FIKHET A 1 3 AW 5 BT A O B R R AR
ARG Ak AT 3 i X LA B O TR A AR, #8OR
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it v G A B R i P I 3 1 A T AL

SEH .

AFFOKPON A, COYNE DL, LAWOUIN L, 2011.
Effectiveness of native West African arbuscular mycorrhizal
fungi in protecting vegetable crops against root-knot
nematodes [ J]. Biol Fert Soils, 47(2) ; 207-217.

AGUILAR-CHAMA A, GUEVARA R, 2012. Mycorrhizal
colonization does not affect tolerance to defoliation of an
annual herb in different light availability and soil fertility
treatments but increases flower size in light-rich environments
[J]. Oecologia, 168: 131-139.

ASMELASH F, BEKELE T, BIRHANE E, 2016. The Potential
Role ofarbuscular mycorrhizal fungi in the restoration of
degraded lands [ J]. Front Microbiol, 7; 1095.

BAO Y, 2018. Study on reproductive ecology of Lychnis cognate
Maxim and Lychnis wilfordii ( Regel ) Maxim [ D ].
Changchun; Northeast Normal University. [, 2018. &
PR 22 G B R W BT AE T [D]. KR
ARALITTERE. ]

BATTINI F, CRISTANI C, GIOVANNETTI M, et al.,
2016. Multifunctionality and diversity of culturable bacterial
communities strictly associated with spores of the plant
beneficial symbiont Rhizophagus intraradices [ J]. Microbiol
Res, 183 68-79.

BECKLIN KM, GAMEZ G, UELK B, et al., 2011. Soil fungal
effects on floral signals, rewards, and above ground
interactions in an alpine pollination web [ J]. Am J Bot,

98(8) . 1299-1308.



2118 OO0 M W

41 %

BENNETT AE, MEEK HC, 2020. The influence of arbuscular
mycorrhizal fungi on plant reproduction [ J]. J Chem Ecol,
46. 707-721.

BENNETT JA, CAHILL JFJ, 2018. Flowering and floral visitation
predict changes in community structure provided that
mycorrhizas remain intact [J]. Ecology, 99(6) ; 1480-1489.

BERRUTI A, LUMIN E, BALESTRINI R, et al., 2016.
Arbuscular mycorrhizal fungi as natural biofertilizers: Let’ s
benefit from past successes [ J]. Front Microbiol, 6(426):
1-13.

BHARADWAJ DP, ALSTROM S, LUNDQUIST PO, 2012.
Interactions among Glomus irregulare, arbuscular mycorrhizal
spore-associated bacteria, and plant pathogens under in wvitro
conditions [ J]. Mycorrhiza, 22(6) ; 437-447.

BOLIN LG, BENNING JW, MOELLER DA, 2018. Mycorrhizal
interactions do not influence plant-herbivore interactions in
populations of Clarkia xantiana ssp. xantiana spanning from
center to margin of the geographic range [ J]. Ecol Evol,
8(22) . 10743-10753.

BONA E, CANTAMESSA S, MASSA N, et al., 2017.
Arbuscular mycorrhizal fungi and plant growth-promoting
pseudomonads improve yield, quality and nutritional value of
tomato; A field study [J]. Mycorrhiza, 27(1); 1-11.

BONA E, LINGUA G, MANASSERO P, et al., 2015. AM fungi
and PGP pseudomonads increase flowering, fruit production,
and vitamin content in strawberry grown at low nitrogen and
phosphorus levels [ J]. Mycorrhiza, 25(3); 181-193.

BRYLA DR, KOIDE RT, 1990. Regulation of reproduction in
wild and cultivated Lycopersicon esculentum Mill. by
vesicular-arbuscular mycorrhizal infection [ J]. Oecologia,
84(1). 74-81.

CAHILL JF, ELLE E, SMITH GR, et al., 2008. Disruption of
a belowground mutualism alters interactions between plants
and their floral visitors [ J]. Ecology, 89(7): 1791-1801.

CAMPO S, MARTIN-CARDOSO H, OLIVE M, et al., 2020.
Effect of root colonization by arbuscular mycorrhizal fungi on
growth, productivity and blast resistance in rice [ J]. Rice,
13; 42-53.

CASER M, VICTORINO MM, DEMASI S, et al., 2020.
Arbuscular mycorrhizal fungi association promotes corm
multiplication in potted saffron ( Crocus sativus 1..) plants
[J]. Acta Hortic, 1287, 441-446.

CHEN S, JIN W, LIU A, et al., 2013. Arbuscular mycorrhizal
fungi ( AMF) increase growth and secondary metabolism in
cucumber subjected to low temperature stress [ J]. Sci
Hortic, 160(3) . 222-229.

CRAINE JM, WOLKOVICH EM, TOWNE EG, et al.,
2012. Flowering phenology as a functional trait in a tallgrass
prairie [ J]. New Phytol, 193(3) . 673-682.

DAVIES TJ, WOLKOVICH EM, KRAFT NJB, et al.,
2013. Phylogenetic conservatism in plant phenology [J]. J
Ecol, 101(6) ; 1520-1530.

DUFAULT RJ, PHILLIPS TL, KELLY JW, 1990. Nitrogen and
potassium fertility and plant populations influence field
production of Gerbera [ J]. HortScience, 25(12) : 1599-1602.

ELZINGA JA, ATLAN A, BIERE A, et al., 2007. Time after
time: Flowering phenology and biotic interactions [ ] ].
Trends Ecol Evol, 22(8) ; 432-439.

GANADE G, BROWN VK, 1997. Effects of below-ground

insects, mycorrhizal fungi and soil fertility on the

establishment of Vicia in grassland communities [ J ].
Oecologia, 109, 374-381.

GANGE AC, SMITH AK, 2005. Arbuscular mycorrhizal fungi
influence visitation rates of pollinating insects [ J]. Ecol
Entomol , 30: 600-606.

GAUR A, GAUR A, ADHOLEYA A, 2000. Growth and
flowering in Petunia hybrida, Callistephus chinensis and
Impatiens balsamina inoculated with mixed AM inocula or
chemical fertilizers in a soil of low P fertility [ J]. Sci
Hortic, 84: 151-162.

GEHRELS N, CHINCARINI G, GIOMMI P, et al., 2004.
Erratum; The swift gamma-ray burst mission [ J]. Astrophys
J, 611(2) . 1005-1020.

GIULIA C, ANNA B, CORRADO L, et al., 2015. Influence of
biochar, mycorrhizal inoculation, and fertilizer rate on
growth and flowering of Pelargonium ( Pelargonium zonale
L.) plants [J]. Front plant sci, 6: 429.

GU L, ZHANG DX, 2009. A review on ornithophily in the
chinese flora [ J]. J Trop Subtrop Bot, 17 (2): 194 -
204. [Ji&x, 5KZEHA, 2009. o EAEY) X R A9 5 24% 6 B
Z (1], B A7, 17(2) : 194-204. ]

GUO W, DENG W, YAN XF, et al., 2010. Research advances
on impact factors of plant reproductive allocation [ J]. J] NE
Agric Univ, 41(9) : 150-155. [ 556, XL, #MTE K, 55,
2010. FEYEFA P BCE M R ORISR ()], ZRAbaRollk
KEp2ed, 41(9) : 150-155.]

HE JM, ZHANG C, DAI HL, et al., 2019. A LysM receptor
heteromer mediates perception of arbuscular mycorrhizal
symbiotic signal in rice [J]. Mol Plant, 12(12); 1561-1576.

HEITOR LC, FREITAS MS, BRITO VN, et al., 2016. Growth
and yield of marigold flowers in response to mycorrhizal
inoculation and phosphorus [ J]. Hortic Bras, 34: 26-30.

HOEKSEMA ]JD, CHAUDHARY VB, GEHRING CA, et al.,
2010. A meta-analysis of context-dependency in plant
response to inoculation with mycorrhizal fungi [J]. Ecol
Lett, 13(3) . 394-407.

HU WW, 2015. Ecological effects of arbuscular mycorrhizal
fungi ( AMF) on common compositae invasive species in
Guangzhou [ D]. Guangzhou: Sun Yat-sen University. [ #3C
2, 2015. MR R ECEE (AMF) XM AR A R AL
YIRS AROSATSE [D]. )M ks, ]

HUANG YF, WU QL, WAN Q, et al., 2019. Research
progress of arbuscular mycorrhizal fungi [J]. Mod Agric,
2019, (12) . 9-12. [ #&H K, PN, IR, 55, 2019. M\
RORTHLEL R A BSE R (1], BRI, (12): 9-12.]

IGIEHON NO, BABALOLA 00, 2021. Effects of rhizobia and
arbuscular mycorrhizal fungi on yield, size distribution and
fatty acid of soybean seeds grown under drought stress
[J]. Microbiol Res, 242. 126640.

JACOBSEN DJ, RAGUSO RA, 2018. Lingering effects of
herbivory and plant defenses on pollinators [ J]. Curr Biol,
28(19) . 1164-1169.

JIANG YN, WANG WX, XIE QJ, et al., 2017. Plants transfer
lipids to sustain colonization by mutualistic mycorrhizal and
parasitic fungi [J]. Science, 356; 1172-1175.

JIMENEZ-LEYVA JA, GUTIERREZ A, OROZCO JA, et al.,
2017. Phenological and ecophysiological responses of
Capsicum annuum var. glabriusculum to native arbuscular
mycorrhizal fungi and phosphorus availability [ J]. Environ

Exp Bot, 138 193-202.



12 1

FEEEE . DA R B A ) R 1) 5 e T 9 2119

JIN ZX, LI JM, LI YL, 2015. Interactive effects of arbuscular
mycorrhizal fungi and copper stress on flowering phenology
and reproduction of Elsholtzia splendens []]. PLoS ONE,
10 0145793.

KENNY H, KAMAL PA, BENTE JG, et al., 2020. Earlier
onset of flowering and increased reproductive allocation of an
annual invasive plant in the north of its novel range [J]. Ann
Bot-London, 126(6) : 1005-1016.

KIERS ET, ADLER LS, GRMAN EL, et al., 2010. Manipulating
the jasmonate response; How do methyl jasmonate additions
mediate characteristics of aboveground and belowground
mutualisms? [ J]. Funct Ecol, 24. 434-443.

KOIDE RT, DICKIE IA, 2002.Effects of mycorrhizal fungi on
plant populations [J]. Plant Soil, 244 . 307-317.

LAU TC, LU X, KOIDE RT, et al., 1995. Effects of soil
fertility and mycorrhizal infection on pollen production and
pollen grain size of Cucurbita pepo ( Cucurbitaceae) []].
Plant Cell Environ, 18: 169-177.

LAZZARA S, MILITELLO M, CARRUBBA A, et al., 2017.

altered  the

and hyperforin content in flowers of

Arbuscular  mycorrhizal ~ fungi hypericin,
pseudohypericin,
Hypericum perforatum grown under contrasting P availability in
a highly organic substrate [J]. Mycorrhiza, 27, 345-354.

LEI X, QU WL, SHA YC, et al., 2019. Primary study on floral
syndrome and breeding system of Tamarindus indica L.
[J]. Chin Trop Agric, 4: 64—68. [ BilfE, BICH, Viiik
4, 2019. BB IR SRR R MR %éﬂﬂfjﬁﬁﬁi
[J]. hE#HE R, 4. 64-68.]

LEWIS JD, KOIDE RT, 1990. Phosphorus supply, mycorrhizal
infection and plant offspring vigor [J]. Funct Ecol, 4(5):
695-702.

LI GY, ZHANG ZQ, 2019. Development,

reproduction of spider mites exposed to predator-induced

lifespan  and

stress across generations [ J]. Biogerontology, 20 871-882.

LI MR, ZHANG L, 2019. Reproductive
characteristics and impact factors of Macrosolen cochinchinensis
in Xishuangbanna [ J]. Guihaia, 39(9): 1252-1260. [ Z=1&
an, 5K, 2019. VUL LD P ST ST
Kz [T]. P9k, 39(9) : 1252-1260.]

LIU JJ, LIU JL, LIU JH, et al., 2019. The potassium
transporter SIHAK10 is involved in mycorrhizal potassium
uptake [ J]. Plant physiol, 180(1) ; 465-479.

LIU SJ, GUO HL, XU ], et al.,
fungi differ in affecting the flowering of a host plant under two
soil phosphorus conditions [J]. J Plant Ecol, 11; 623-631.

LU XH, KOIDE RT, 1994. The effects of mycorrhizal infection
on components of plant growth and reproduction [J]. New
Phytol, 128(2) . 211-218.

LUCIANO A, ALESSANDRA T, MANUELA G, et al.,
2018. Designing the ideotype mycorrhizal symbionts for the
production of healthy food [J]. Front Plant Sci, 9 1089.

MERLIN E, MELATO E, LOURENO E, et al., 2020.

Inoculation of arbuscular mycorrhizal fungi and phosphorus

phenological

2018. Arbuscular mycorrhizal

addition increase coarse mint ( Plectranthus amboinicus
Lour.) plant growth and essential oil content [ J ].
Rhizosphere, 15; 100217.

MICHENEAU C, 2006. Bird pollination in an angraecoid orchid
on Reunion island ( Mascarene Archipelago, Indian Ocean)
[J]. Ann Bot-London, 97(6) : 965-974.

MIRANDA H, EHRET DL, KRUMBEIN A, et al., 2015.

Inoculation with arbuscular mycorrhizal fungi improves the
nutritional value of tomatoes [ J]. Mycorrhiza, 25; 359-376.

NICHOLAS B, NICOLE G, 2015. How do belowground
organisms influence plant-pollinator interactions? [ J]. J
Plant Ecol, 8(1): 1-11.

NURBAITY A, HAMDANIJS, RAHAYU RP, 2019. Effect of
arbuscular mycorrhizal fungi and different composition of
growing medium on growth and production of potato seed
cultivars Medians in Inceptisols Jatinangor [ J ]. Earth
Environ Seci, 393, 012052.

OEHL F, DA SILVA GA, GOTO BT, et al., 201l
Glomeromycota; Three new genera and glomoid species
reorganized [ J]. Mycotaxon, 116(1); 75-120.

OTAROLA MF, SAZIMA M, SOLFERINI VN, 2013. Tree
size and its relationship with flowering phenology and
reproductive output in wild nutmeg trees [ J]. Ecol Evol,
3(10) : 3536-3544.

PENDLETON RL, 2000. Pre-inoculation by an arbuscular
mycorrhizal fungus enhances male reproductive output of
Cucurbita foetidissima [ J]. Int J Plant Sci, 161; 683-689.

PEREYRA M, GRILLI G, GALETTO L, 2019. Root-associated
fungi increase male fitness, while high simulated herbivory
decreases indirect defenses in Croton lachnostachyus plants
[J]. Plant Ecol, 220; 29-39.

PHILIP LJ, POSLUSZNY U, KLIRONOMOS JN, 2001. The
influence of mycorrhizal colonization on the vegetative growth
and sexual reproductive potential of Lythrum salicaria L.
[J]. Can J Bot, 79, 381-388.

PUSCHEL D, RYDLOVA J, VOSATKA M, 2014. Can
mycorrhizal inoculation stimulate the growth and flowering of
peat-grown ornamental plants under standard or reduced
watering? [J]. Appl Soil Ecol, 80: 93-99.

RASMANN S, BENNETT AE, BIERE A, et al, 2017. Root
symbionts: Powerful drivers of plant above- and belowground
indirect defences [ J]. Insect Sci, 24: 947-960.

REN MX, ZHANG QG, ZHANG DY, 2004. Geographical
variation in the breeding systems of an invasive plant,
Eichhornia crassipes, within China [ J]. Chin J Plant Ecol,
28(6) : 753-760. [{EWIR, sKAxf, 3KARH5, 2004. AR
HPIRIR S B F RGP SN AR 5 [J]. )

HEA2EH, 28(6) : 753-760. ]

SABIA E, CLAPS S, MORONE G, et al., 2015. Field
inoculation of arbuscular mycorrhiza on maize ( Zea mays L.)
under low inputs; Preliminary study on quantitative and
qualitative aspects [J]. Ital J Agron, 10: 30-33.

SAINI I, AGGARWAL A, KAUSHIK P, 2019. Inoculation with
mycorrhizal fungi and other microbes to improve the morpho-
physiological and floral traits of Gazania rigens (L.) Gaertn
[J]. Agriculture, 9(3) : 51.

SCAGEL CF, 2004a. Inoculation with vesicular-arbuscular
mycorrhizal fungi and rhizobacteria alters nutrient allocation
and flowering of harlequin flower [ J]. HortTechnology, 14
39-48.

SCAGEL CF, 2004b. Soil pasteurization and mycorrhizal
inoculation alter flower production and corm composition of
Brodiaea laxa “ queen Fabiola” [ J]. HortScience, 39:
1432-1437.

SCAGEL CF, SCHREINER RP, 2006. Phosphorus supply
alters tuber composition, flower production, and mycorrhizal
responsiveness of container-grown hybrid Zantedeschia



2120 OO0 M W

41 %

[J]. Plant Soil, 283 323-337.

SCHUBERT R, WERNER S, CIRKA H, et al., 2020. Effects
of arbuscular mycorrhization on fruit quality in industrialized
tomato production [J]. Int J Mol Sci, 21(19) ; 7029.

SMITH SE, SMITH FA, 2011. Roles of arbuscular mycorrhizas in
plant nutrition and growth: New paradigms from cellular to
ecosystem scales [ J]. Ann Rev Plant Biol, 62(1); 227-250.

SONG JL, LI S, LIN Y, et al., 2019. Effects of arbuscular
mycorrhizal fungi on the growth and reproduction of Ageratina
adenophora [ ]]. ] Biosafety, 28(1): 44-48. [ Kitid, &
JiE, PREE, A, 2019, KRR IR EE 257 22 A R 5 B
SRR [J]. AR axdie, 28(1) ; 44-48.]

SUN SG, LU B, LU XM, et al., 2018. On reproductive
strategies of invasive plants and their impacts on native plants
[J]. Biodivers Sci, 26(5) : 457-467. [ FhE[, /b, /A
Wi, 45, 2018. ARAHYIH BEIHAME LI B A ey %
BRI [1]. M2 HEE, 26(5) : 457-467. ]

TANG Y, 2020. Impact of grazing intensities on reproduction
patterns of elm trees ( Ulmus pumila) in degraded sandy
lands in China [J]. Peer], 8(4): 9013.

TAO ZX, GE QS, XU Y/, et al., 2020. Comparison of changes
in flowering phenology of woody plants and temperature
sensitivity between Xi’ an and Baoji [J]. Acta Ecol Sin, 40
(11): 3666 -3676. [ P 7 2%, & 4, ¥R, 4,
2020. VU2 FNFEXG A AE Y AL 391900 A2 A L2 ik IR e
XFEE [J]. A=25274, 40(11) ; 3666-3676. ]

TIAN DS, PAN QM, SIMMONS M, et al., 2012. Hierarchical
reproductive allocation and allometry within a perennial
bunchgrass after 11 years of nutrient addition [ J]. PLoS
ONE, 7(9) . 42833.

VAINGANKAR JD, RODRIGUES BF, 2015. Effect of
arbuscular mycorrhizal ( AM) inoculation on growth and
flowering in Crossandra infundibuliformis (1.) Nees [J]. ]
Plant Nutr, 38. 1478-1488.

VARGA S, KYTOVIITA MM, 2010. Gender dimorphism and
mycorrhizal symbiosis affect floral visitors and reproductive
output in Geranium sylvaticum []]. Funct Ecol, 24. 750-758.

WANG AZ, WANG QJ, LI CH, et al., 2020. Study on
pollination biology of Sorbus pohuashanensis [ ] ]. Nor
Horticul, 2: 73-79. [ £ &2, T HE, 2K, %,
2020. FEMKEOIE R AR BIESE (D). ALDrFd 2, 22 73-79.]

WANG HJ, GE QS, DAI JH, et al., 2015. Geographical
pattern in first bloom variability and its relation to
temperature sensitivity in the USA and China [J]. Int J
Biometeorol , 59(8) : 961-969.

WASER NM, PRICE MV, 1981. Effects of grazing on diversity
of annual plants in the Sonoran Desert [ J]. Oecologia, 50
407-411.

WESTON LA, MATHESIUS U, 2013. Flavonoids: Their
structure, biosynthesis and role in the rhizosphere, including
allelopathy [J]. J Chem Ecol, 39; 283-297.

WRIGHT JW, MEAGHER TR, 2003. Pollination and seed
predation drive flowering phenology in Silene latifolia
(Caryophyllaceae) [J]. Ecology, 84(8): 2062-2073.

XIE MM, WU QS, 2018. Arbuscular mycorrhizal fungi regulate
flowering of Hyacinths orientalis 1. Anna marie [ J]. Emir J
Food Agric, 30: 144-149.

XING JF, HU XY, ZHANG XB, 2015. Research on floral

syndrome of Cassia surattensisin Haikou [J]. Chin Hortic
Abstr, 5: 10-11. [JB&UEE, BRI, JKZI%, 2015, i HEE
PRRMIERRER S ARIERT TS (1], IR 2030, 5: 10-11.]

YANG X, YU HQ, ZHANG T, et al., 2016. Arbuscular
mycorrhizal fungi improve the antioxidative response and the
seed production of suaedoideae species Suaeda physophora
Pall under salt stress [J]. Not Bot Hortic Agrobo, 44(2)
533-540.

YU T, ELKE GN, BENARD N, et al., 2013. Effects of single
and mixed inoculation with two arbuscular mycorrhizal fungi
in two different levels of phosphorus supply on B-carotene
concentrations in sweet potato ( [pomoea batatas 1..) tubers
[7]. Plant Soil, 372 361-374.

ZHANG C, AN YM, JASCHKE Y, et al., 2020. Processes on
reproductive ecology of plant species in the Qinghai-Xizang
Plateau and adjacent highlands [ J]. Chin J Plant Ecol, 44
1-12. [ Kl 22545 Jaschke Y, %5, 2020. T 5 & 5
Jal300 s L X R ) BT A A P ek R (D). R A
Bk, 44: 1-21.]

ZHANG C, CHA SQ, YANG YP, et al., 2012. Effects of the
yellow barbs of the staminodes on reproductive success of
Delphinium caeruleum ( Ranunculaceae) [J]. Biodivers Sci,
20(3): 348-353. [ skiif, AAE, MO, &, 2012, ¥
AL IR A S b R o (0 R T 0 A A 2 Y 5 e
[J]. W ZHREE, 20(3) : 348-353. ]

ZHAO FG, DONG ZH, CHE YM, et al., 2019. AM fungi
Glomous mosseae promote tobacco ( Nicotiana tabacum )
growth by regulating IAA metabolism [ J]. J Agric
Biotechnol, 27(1): 63-70. [ 75 5t, #& R, 4ok,
55, 2019. AMF FEPGERUE R 45 TAA AR 4 7 AR
[J]. falk A=Y E AR 2=, 27(1) : 63-70.]

ZHANG L, FAN JQ, DING XD, et al., 2014. Hyphosphere
interactions between an arbuscular mycorrhizal fungus and a
phosphate  solubilizing ~ bacterium  promote  phytate
mineralization in soil [ J]. Soil Biol Biochem, 74; 177-183.

ZHANG RQ, ZHU HH, ZHAO HQ, et al., 2013. Arbuscular
mycorrhizal fungal inoculation increases phenolic synthesis
in clover roots viahydrogen peroxide, salicylic acid and
nitric oxide signaling pathways [ J]. J Plant Physiol,
170(1) : 74-79.

ZHANG T, YANG P, GUO YW, et al., 2018. Variation of
floral scent composition of Amomum villosum before and after
pollination and its ecological significance [ J]. Chinese J
Ecol, 37(12): 3640-3646. [ 3K-5%, #7 ki, &M, %5,
2018. FHFERM " (Amomum villosum) 165 ALK 5 J5 1728
RIS [T]. AEAEAGE, 37(12) : 3640-30646. ]

ZHANG YX, BI YL, GUO N, et al., 2019. Effects of
arbuscular mycorrhizal fungi on the growth of Medicago
falcate [J]. J Chin Coal Soc, 44(12); 3815-3822. [ 5K 4t
B, SEEREN, SRR, AF, 2019. HeRPAS [R] ARG R EL
WA LR [J]. R, 44(12) ; 3815-3822.]

ZHU Y, LIU YX, GONG XF, et al., 2016. Symbiosis between
three arbuscular mycorrhizal fungi and three host plants
[J]. Microbiol Chin, 43(3) : 527-533. [ #L3%, XI5, JL
837, 4, 2016. 3 FlML MR EL IS 3 FhaF R RYIE
ARAR [T YR, 43(3) : 527-533.]

(REHE ki)



