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TR R RS A R AR R (arbuscular mycorrhizal fungi, AMF) » AJ2 F-BAAE4HF (B
2004 ; 7555 > 2001) - AMF e F oA R BB EIEVIR £ » FIIEIRBAR AMRES - 16K
AR RSN » B TE ERUCE I FIK S - BE(REEY A REEIIESR » 76 R
—FEA YRR (Azcon and El-Atrash 1997 5 %% > 2011) - A& i HEIE AMF B:fERY
OB > N EE S WA RE 6 ([ H - #5E AMF JEFVEARES - AMF 75 T8
YiEHEREE—M: (Smith and Read, 1997) » (B 1RGS2 AMF B2 (Fk
2017) - e slERH T EENER RIS 1% - A EEREE A 2 AMF RfEETRAE -

HH TR0 > DVHBC G E BVIERLE - HReE B R E AR E (SAf

19R) c BEARARESZOEH > BEAEHER  EERKEHEIEE
Ko {H#EZ 9 oy nTRE B AMF AU$RME K 78 98 N Fl 1952 28 (Marschner and Dell »
1994) » il EF AR E S - HELE2EERIFH &2 BEE - FTRE2 2 AMF AYEEYEL
L (PR > 2005) » AHSEFIFHE W HIEE AMF > 575 AMF $H2SH5E 1 9%
B FHHESNDIR > WHERRERE AR 5Eh AMF BHEYIZE 81305 &
AR & 2 3R -

PR 51

— BRI ER A - SR | PR - AMF B - HEERRATE
E(CEAHTR AL - HfEXTE A Funneliformis mosseae . Claroideoglomus etunicatum °
HEMEE T EERE LI - FEMEANESETE  REnMTEaw e
ST AJRERZEE AMF B (S=EOL > 2019) » INEHANE/K 2 R BK3EHE
DIEEEMTEE SR fFrERZENIEZERa (BREE3 1) - HEib
108 = 10 HBfA - L& 1,000 # - 73 Fs$37E AMF pREREE R $E7E AMF FREE -
Pt AMF BRI E R B /M ER G AMF B 1 (BHEE i A4 08HE 100 B+ -
APEE AMF B S EHEEE -

= HEEERER A E R S (R—) o ARUERE R 51 mg-ke! o AR
PESF R 93 mg-ke' 0 BRI S o EMATEEN A EERE > & BE - &
{EFFHE AR 135090 : 90 7 /B - 108 4 11 H 18 HIEME I H R ErbEi%
el Eiet  HBEES N - (D) BRSNS E + RESE AMF ; (2) IBAES
i E + #5E AMF 5 Q) BIEERIFI-FE + REEE AMF 5 (4) BAEEBEFRF
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& + PEfE AMF 5 (5) RHfiEHE + K BEfE AMF 5 (6) NhfiEHE + f#fHE AMF 25 6 ff >
4EEE > F/NE 42 B - 108 5 12 A 3 Hia#E A RA(EEADREERERE > 495 2
F1X 109584 B 21 HiF1E > S8 11 R (R > 3 EERAHEERE =2
ZHHE - EIEEEeE R - BT - (LR 5331280 1345 A A
B EE BRI E ¢ WA - AP A 334 1 190 1 218 AT/ AEH  RE
AR ER 4, ¢ BERT @ S E# A 135090 1 90 AT / A (ERILEWEIRHE) -

F=— o TEWE
Table 1. Soil properties of test field
I EC OM Brayl P Exg. K Exg. Ca Exg. Mg
P dS +m’ gkg’ mg-kg” mg-kg' mg kg mg-* kg’
6.62 0.09 26.9 51 93 1880 219

=

» e ACHH B — S &

Table 2. Nitrogen, phosphate and potash application rates after planting

Days after planting

ERHE 0 15 19 45 57 74 85 99 113 127 141 155
Application rates (kg+ha™)
BB E
N 135 17 17 35 35 35 49 49 49 38 38 38
P,0s 90 9 9 17 17 17 24 24 24 19 19 19
K,0 90 9 9 17 17 17 24 24 24 38 38 38
BEERTE R
N 135 9 9 17 17 17 24 24 24 19 19 19
P,0O;s 90 4 4 9 9 9 12 12 12 9 9 9
K,O 90 4 4 9 9 9 12 12 12 19 19 19
ATt 2EHE
N 135 0 0 0 0 0 0 0 0 0 0 0
P,05 90 0 0 0 0 0 0 0 0 0 0 0
K,O 90 0 0 0 0 0 0 0 0 0 0 0
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CAERME 109 F 2 A 14 HFfRUERE > AR EEE - AR 100 4

3HOHK4HBH (THfg) ETREMRES KRS 2T B/ NEH 3 B
MERE T T Y 3~4 SRR VIR T B CORImdRBEE 7y ) - FEEL 2.5~2.8 ¢ 398
{bi% > HMEEETENRE R THUEE 2 KEUERHEE - BREITEL 2.5 g &
JEIEAT 15 mL 7K - {5 A B B E EONE nl E B 2 & 0 A 0.1 N NaOH /&R
T E 2 pH=8.1 > FHUH#ERY NaOH H &5 BT &R E & - 109 44 H 30
H&ER A E > ST REUWE > W LAEEALE 45,000 FREEAEZES - 109 45 A
5 HEREGH EEERE (R EaRE) BRE L8 - FrieEiRE LB DURE HEE
(Gerdemann and Nicolson, 1963) B & & (2724 (Daniels and Skipper, 1982) 43 BfEET5L
B EREATE - B/NEH 3 BER - R EEE (LR - ML
MEBTEE Ptz - MEZE - HZE R IR Ty RiE &

SrE -
i e L
REREH 88 HFERIC SRIOIER (B SRET AR
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B — - e EREELN A ENEEEL - B8R/ ER LSD

(p<0.05) °

Fig. 1. Yield of strawberry response to AMF inoculation and fertilizer rates. Vertical bars
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repersen LSD(p<0.05)for each comparison.

HREEBRENRS MAER F1+H



Hra M E R MR EIER > EREEWE NMEES > miNeEIEEEL > Ak
HegwE  WRIHEEMAHEE (28% > 2003) © BlESEHH @ IR 2
B+ P AMF B EME R 127 REMEERS - HEUEICEHT =& + A 3
AMF Z St 14.8% » BUREEE AMF - HERTHE R BH04ER - BTN vIBlE & -
MBS =8 + A3 AMF mH 2 R IlE TS > f£EHER 151 REFEE
R AME g > Al IR m R B A IE GBS (R=) - BoiERE
e aR - B FIHEEAMEDRRLE - MERIHEEAFHaEERE - It
SEREFER -

R SRS A RIS AT

Table 3. Soil properties at the end of experiment

Treatment * oH EC : OM.1 Av. N.1 Brayl Pl) Exg. Ig AMF Spo_rle no.
dSem g°kg mg kg mg kg mg-kg 100 g
e 6.55 b’ 0.072a 29.7 a 214 a 89.0 ab  147.0 ab 104 bc
EE+EW 637 b 0.067 a 252 b 203 a 98.8 a 163.0 a 123 a
+E 6.57 b 0.075a 272 ab 17.7 a 90.8 ab  117.0 bc 93 ¢
FE+E 674 ab 0.067 a 26.7 ab 14.8 ab 82.8 bc 1200 be 109 b
BN 6.96 a 0.059 a 26.2 ab 57 b 745 ¢ 710 d 97 be
Ahi+& 701 a 0.055 a 27.7 ab 6.1 b 740 ¢ 82.0 cd 130 a
LSDys” 0.39 0.030 3.6 10.9 12.5 41.5 13

X8 BIEEEFEE + KE AMF > 28 + B BIESE 22 + B AMF >
&= BIERSTE E + R AME » P& + B BARERRTEE + 5 AMF > R
AhEERE + A BEfE AMF - N + & ¢ A HiEHE + BEE AMF

Y Within column, means followed by the same letters as not significantly different at p < 0.05 by
Fisher's protected LSD test.

Z LSDy s - values of least significatly difference for mean comparisons at 5% level.

SR NEEES 149 ~ 144 ~11.8 ~12.1 ~7.9 ~ 85 N\ » EEEHSR (&
EHEER - FEHEP RS2 ESE x100) 4518100 ~97 ~ 79 ~ 81 ~53~57 % (FEMW) >
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ERDUBIE SIS & + N PEE AMF RS o SEH Bk ERLT 331 7 - HEEIL
JEWIHIERS R IERS 3 8 » DIRIEIERE AT 240 7T PREIERE AT 80 JTil
B BRSNS E + B AMF EEAR S YE R - RS RE
HEE kT2 + f3efE AMF 208 pa sl - Houet skl -F & + #2fE AMF B &
AW EE AL SRS & + NS AMF 2 BRI 47 43,737 70 EHEEEH
PEfE AMF SEIIAYECAAEET4Y 0.5 7T » 0 EH 45,000 BRAVECABE 14T 22,500 7T » B0
AW s BB = A 1A AMF BYRCA - AR AMF #E% -

RV~ B RN ERESEDR 2 E R MU

Table 4. Yield and income of strawberry after AMF inoculation and fertilization

Treatment ¥ Yield (g) Index Income (7T )

tonne *ha’ % ha'
E 14911 a° 100 2,429,777
28+ 144£2.1 a 97 2,444,694
FE 11.8f1.1 b 79 1,914,929
FE 12,114 b 81 1,958,666
it 7.9%1.3 ¢ 53 1,349,823
A + 8.5%1.5 ¢ 57 1,370,791
VER= -

Z Within column, means followed by the same letters are not significantly different at p < 0.05 by
Fisher's protected LSD test.

REWETHAURAANR BRSBTS + #fE AMF BRE AR + R
#2fE AMF JRIEIS RIG AR A - RHENE + R @ AMF RIEEAE R KA S
HIRERE - BN ERESE 2 8 + BEE AMF R EA R S 0IBE I - WERE L AN DUR fi 1B A +
R AMF fRHIf S - BALEREST 48 + BHE AMF REEE A i D RS R E
WEFE 1.7 " Brix » HA R EWERLLL -
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T~ BEBEREN EE AR A S5 R E ST A
Table 5. Effects of AMF inoculation and fertilization on total soluble solids and titratable
acidity of strawberry fruits

Treatment * Total soluble solids (Brix) Titratable acidity(%) Sugar / Acid

=P (S5 =P [EFS =P [EFS
28 11.10 ¢ 853 b 1.06 bc 0.757 ab 10.50 ¢ 1140 b
28+ H 12.80 a 8.93 ab 117 a 0.798 a 11.00 be 1130 b
FE 11.90 cab 8.85 ab 1.02 ¢ 0.772 ab 11.70 a 11.50 b
FE+HE 12.30 ab 8.76 ab 1.09 b 0.773 ab 11.30 ab 11.50 b
N 1270 a 9.13 a 1.08 be 0.710 b 11.80 a 13.00 a
A + B 11.40 be 8.56 b 1.02 ¢ 0.744 ab 11.20 ab 1190 b
LSDys" 0.96 0.43 0.06 0.070 0.71 091
X[EFR=-

¥ Within column, means followed by the same letters as not significantly different at p < 0.05 by
Fisher's protected LSD test.

Z LSDy,s - values of least significatly difference for mean comparisons at 5% level.

REYFER S B EHEREE S8 - BOoRREMREESRITEDERN
2R )\FUR - GeTEAELIR IS 102~180 257 BEEF 17~25 AT » E4EHF 64~110
N AGRIHLIBRE 1 SRR R RUR - e A HEARICR 50~60 A - 6
BF 20~30 2 fr - SEAB#T 70~80 AT > AW ERVRUNE RS > A REBUR R A E R 1
SERE I S YR - BEREIUL 65~71 % BYE ~ 18~31 % HIHE K 25~30 % HFH -
RESICHIRELBIE S - WIS S & i > BB RERTT - RE®
PrEVEE - SRR - IBATHEHIRE - FTATREA TR
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Table 6. Effects of AMF inoculation and fertilizer rate on nutrients content of strawberry shoot

Treatment * N P K Ca Mg
g-kg’

s 1950 2.59¢ 24.4 ab 128 a 35a
2E+ 21.6 ab 2.83 be 24.5 ab 129a 39a
FE 20.9 ab 3.27 be 22.2b 13.1a 39a
FE+ 2.8a 2.93 be 23.6 ab 1294 38a
i 19.5b 4.14 a 24.6 a 129a 36a
At + 21.5ab 3.49 ab 22.7 ab 126a 37a
LSDy 5" 2.7 0.70 2.3 1.4 0.5
X [EE= -

¥ Within column, means followed by the same letters as not significantly different at p < 0.05 by
Fisher's protected LSD test.
z LSDO os - values of least significatly difference for mean comparisons at 5% level.

Ft -~ BEFERNEREED RS ESEEE R ENTE

Table 7. Effects of AMF inoculation and fertilization on nutrient uptake of strawberry shoots

Treatment * N uptake P uptake K uptake Ca uptake Mg uptake
kg+ha'

s 51.0a 6.86 ab 63.9 ab 33.5ab 9.3 ab
28+ 573 a 7.50 ab 65.0a 343a 103 a
FE 534a 842 a 57.6 ab 33.6ab 10.0 ab
FE+ 51.1a 6.61 ab 533 be 29.0b 8.6b
i 351b 747 ab 444 cd 232¢ 64c
ANt + 352b 5.70b 37.3d 20.7 ¢ 6.0c
LSDys" 7.0 1.90 11.5 5.1 1.6

X FE= -

Y Within column, means followed by the same letters as not significantly different at p < 0.05 by
Fisher's protected LSD test.
Z L.SDy,s - values of least significatly difference for mean comparisons at 5% level.
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Table 8. Effects of AMF inoculation and fertilization on nutrient uptake of strawberry fruits

Treatment * N uptake P uptake K uptake Ca uptake Mg uptake
kgeha'

s 127.00 a’ 3.13a 27770 a 270 a 2.67a
2+ 123.00 a 302a 26.80 a 2.6l a 2.58a
&8 101.00 b 248D 22.00b 2.14b 2.12b
FE+ 103.00 b 2.55b 22.60b 2.20b 2.17Db
i 67.00 ¢ 1.66 ¢ 14.70 ¢ 143 ¢ 141 ¢
At + 72.00 ¢ 178 ¢ 1570 ¢ 1.53¢ 1.51c
LSDys" 18.70 0.46 4.08 0.39 0.39

X E#E= -

Y Within column, means followed by the same letters as not significantly different at p < 0.05 by
Fisher's protected LSD test.

Z LSDys - values of least significatly difference for mean comparisons at 5% level.

HEPRREINNE N =RREHE > MR =2RECR (RIL) > EBER
e B - FAVEICREY 34 % > BEETECREY 8 % - SALFECREY 32 % - 5k
Bt (8 %) MEIMCRIERL - BURERETHY LRy fHEE S EYFR K - ATIE(K
BEACHE & - BACEE R B - FAYEUCRE 46 % > BEETEIERLT 12 % > &
{ESPEIUCRE 42 % > F ~ WEF e E( B ReRES - EHEEDEL S 2 ER
/D21 % - IEAE S - 2 B P Ae FR 2 I S AL B gAY LI - A BEiEAC R -
FHIEIEEREY 7T % > BEETEIERL] 21 % » SALFREBCRL) 74 % » ESEALFREL
Higrm  (HHEBEISEH =8B 47 % » NHECRE 2 EHE kSR
SR IUEABEYIRRK » &7 ERrAl - DIAHUER HIR ORI R APPSR TLIELL
S33NT I AHBEH - BEERRTELHEERE (200 AT/ AH) o BREFHIHLELL
90 A/ ARG - TTEACSRAIELIE 345 A7 /A HEGH » IR B
AL HTE A
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Table 9. Nitrogen, phosphous oxide and potassium oxide recovery rate at strawberry after AMF
mnoculation and fertilization

Treatment * N P,0xs K,0
%

o 334 7.9 31.9
28+ 33.8 8.3 31.9
*& 46.1 13.1 43.8
FE+ 46.4 11.1 41.8
Vi 75.6 232 78.8
it + 79.3 19.1 70.7
X RS -

GORAERMIRE LI (=) BESNFEREREEES 100 715 AMF
FECEIIEEE S A8 AME 2 IR - A DUAEEHE + BfE AMF pRi
130 £ 15 {ilfers - ZEAE SR8 + AR AMF iz 93 £ 5 (Efff - fiR="nlXI
PEfd AMF A5 T H AMF fiF#&E - HERERINREER B S0RE -
TSRS EE R 50 mg-ke” (Albregts and Howard, 1984) » {H5 R EE + A%
AERMKF 2144203177 148 57 ~6.1 mg-kg' » AR & EHBERIK -
A et R R By A R IR &R T (Poudel ef al, 2002) » % HIRE B E FHEDRADES
EY) o ARAIREE A RNRZ LSRR ERZEEETEE (£ 2007) - 115
AR E B B 89.0 ~ 98.8 ~90.8 ~ 82.8 ~ 74.5 ~ 740 mg-kg' » HAMESRIRF By
147 ~ 163 ~ 117 ~ 120 ~ 71 ~ 82 mgekg' » TIE&E & EABEMEGIC &g in - Hd+
EAHNUHREERS 0 TTREE S AMF BFLEE M - AMF JERNRERRE » ZF|
TS - B E R ERE > FARET - DEARME S ER S - EFE
A & - FE RIS AMF RYREE 2R -
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Effectiveness evaluation of the arbuscular
mycorrhizal fungal inoculation on the strawberry
variety Miaoli No. 1

Jeng-Hsien Tsai'*, Yu-Ren Lin’, Dai-Rong Wu', Su-Chen Lin’

! Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan

* Taiwan Agriculture Research Institute, Council of Agriculture, Executive Yuan

ABSTRACT

Strawberry variety, ‘Miaoli No. 1’ is characterized with features of large fruit size,
high plantlet propagation rate, and high total soluble solid content. However, the timing
of fruit ripening was late. The inoculation of arbuscular mycorrhizal fungi (AMF) could
promote early flowering to meet the market demands. Strawberry plants were inoculated
with AMF during nursery stage. Three top dressing treatments are, namely full NPK,
1/2NPK, and ONPK. The crop yield well responded to fertilization rate. The effect of
inoculation of AMF varied along different the harvest stages. The treatment of full NPK
+ inoculation showed the highest yield in the early harvest and 14.8% higher than the
non-inoculation treatment. It showed that inoculation AMF could bloom earlier and
increase the yield earlier, if compared with control. The earlier price of strawberry was
3 times higher than that of the later crops, inoculation treatment overall income is still
higher than the control. Full NPK+ inoculation treatment can improve total soluble solids
without affecting the sugar/acid ratio. In this study, our results suggested that strawberry
was recommended to inoculate AMF during seedling stage, and applied with appropriate
fertilization. Under these treatments, earlier flowering and fruiting could not only enhance
the fruit quality, but also create potential industrial benefit to the strawberry variety, ‘Miaoli

No. 1’ Strawberry.

Keywords: strawberry, arbuscular mycorrhizal fungi, inoculation effect
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