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ABSTRACT

This research focuses on the develop technology to use arbuscular mycorrhiza fungi with
potash-phosphate solubilizing bacteria for pineapple in pot condition. The experimental design
was RCB with 4 replicates and 5 treatments, all treatments were applied chemical fertilizer at

rate 75-34-68 kilogram N-P,0s5-K,O per rai or 5-2-4 gram N-P,05-K,0 per 20 kilogram soil. The



experiment was studied in loamy sand soil at pineapple field, Sam Krathai sub-districts, Kui Buri
district, Prachuap Khiri Khan province. The result showed that width and length of D-leaf and
canopy width are no statistically significant difference in all treatments because pineapple had
insufficient growth. But, the treatment was applied only arbuscular mycorrhiza fungi isolate SMZ79-
4 and applied arbuscular mycorrhiza fungi isolate SMZ79-4 with B. ferrariae PaS2(1) were promoted
width and length of D-leaf and canopy width such as 3.15, 69.57 and 111.83 cm. Furthermore,
the treatment was applied chemical fertilizer rate 5-2-4 gram N-P,05 K,O per 20 kilogram soil and
arbuscular mycorrhiza fungi isolate SMZ62-1 with B. ferrariae PaS2(1) was effective accumulation of
nitrogen phosphorus potassium calcium and magnesium content in stem and root of pineapple.

Key - word : Arbuscular mycorrhiza, Phosphate-potash dissolving bacterial, Pineapple
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Tofuie (Saiyad et al., 2015; Diep and Hieu, 2013; Srivastava and Basu, 1995)

Table 1 General characteristics of soils before planting.

Soil depth pH H,O oM Avail. P Exch. K
Soil texture
(cm) (1:1) %)  (mgkg?h (mg kgt
0-20 Loamy sand 5.47 0.50 3.25 59.59




Table 2 General characteristics of soils after harvesting.

Treatments pH H,O oM Avail. P Exch. K
(1:1) (%) (mg kgt (mg kgt
SF 478 0.50 a 13.20 50.63
SF+AMF1 4.73 0.43 ab 18.31 60.04
SF+AMF2 4.80 0.38 b 10.91 52.83
SF+AMF1+B 4.91 0.39 b 22.09 52.38
SF+AMF2+B 4.79 0.40 ab 16.03 74.23
P-value ns * ns ns
CV (%) 4.03 24.27 52.40 29.93

Remark: SF = Soil test-based fertilizer application (5-2-4 ¢/20 kg soil); AMF1 = Arbuscular mycorrhiza isolate
SMZ62-1; AMF2 = Arbuscular mycorrhiza isolate SMZ79-4; B = Burkholderia ferrariae PaS2(1).

In a column, a common letter is not significant different at the 0.05 level by DMRT.

nMInTItuIUINaUeslngis wet sieving and decanting (Gerdemann and Nicolson, 1963) 84
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nratfuates nuidnnuaveslunsaznssuisiialndifseiu wilunssuisildsenivagarsluaesls-
grleluianil SMz62-1 wazdildsilaloiandl SMZ62-1 saufuninueiuidulzindae B ferrariae
Pas2(1) fidruiuadesunnniingsudsau a1 2.27 uag 2.62 aUssreAuuis 1 n¥u awdifu S1uu
wuaiSeinurommaiieldwanssiuedreiideddymeain oradioananluiuiuuefieroshueide
oefievilifialaiunnsnetu Snnuuuaidoaransiaoauinuas Inunelunssuisitnisuindeiusgine
B. ferrariae Pas2(1) fiAngsdn fe 5.00 wax 4.68 laladlseofuusia 1 nfu ifleswnainnisldide &
ferrariae Pas2(1) \iudnluFsdidrudrsliuinanuaiiioazareaoaiauas inunsganiingsuisd
lailfugvnionitug (Meena et al,, 2016: Gazey et al., 2004) wagUSinmusvavmadionzdeddlunsss
ffimsldsorstagasluneslsunisuiulaladuessanamintourinisgndutzsn anamuidenui
fivanedadodidamasdensdsuntae Ui inauessuasiuaiise Wy aumgll Afites uazaduga

anysaiveanu 1udu (Silva-Flores et al., 2019; Ingham, 2012) (Table 3)



Table 3 Spore density of arbuscular mycorrhiza, quantity of total bacteria, total culturable fungi

and potash-phosphate solubilizing bacteria (PSB) in soils before planting and after

harvesting.
Total bacteria  Total fungi PSB
Treatments Spore density (spore g*)

(e Log;oCFU g e )
Before planting 1.6 6.79 3.72 4.41
After harvesting
SF 1.40 6.80 3.56 ab 431 b
SF+AMF1 2.27 6.82 3.62 ab 438 b
SF+AMF2 1.87 6.89 393 a 444 b
SF+AMF1+B 2.62 6.93 329 b 5.00 a
SF+AMF2+B 1.48 6.93 3.66 ab 4.68 ab
P-value - ns * *
CV (%) - 1.82 9.80 8.69

Remark: SF = Soil test-based fertilizer application (5-2-4 ¢/20 kg soil); AMF1 = Arbuscular mycorrhiza isolate
SMZ62-1; AMF2 = Arbuscular mycorrhiza isolate SMZ79-4; B = Burkholderia ferrariae PaS2(1).

In a column, a common letter is not significant different at the 0.05 level by DMRT.
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Figure 1 Proliferation of arbuscular mycorrhizal spores.



Table 4 Spore density of arbuscular mycorrhiza fungi in soil inoculum.

Isolate code Spore density (spore ¢)
SMZ47-5 16
SMZ62-1 59
SMZ62-2 8
SMZT79-3 36
SMZT79-4 113
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Table 5 Growth of pineapple at 6 months.

Width of D-leaf Length of D-leaf Canopy width
Treatments
( cm )

SF 3.01 68.95 105.89
SF+AMF1 2.98 65.60 106.10
SF+AMF2 3.15 69.57 111.83
SF+AMF1+B 2.99 65.80 108.62
SF+AMF2+B 3.11 68.38 108.38
P-value ns ns ns

CV (%) 9.74 6.61 4.82

Remark: SF = Soil test-based fertilizer application (5-2-4 ¢/20 kg soil); AMF1 = Arbuscular mycorrhiza isolate
SMZ62-1; AMF2 = Arbuscular mycorrhiza isolate SMZ79-4; B = Burkholderia ferrariae PaS2(1).

In a column, a common letter is not significant different at the 0.05 level by DMRT.

Figure 2 Increase and distribution of pineapple fibrous root such as (@) SF (b) SF+SMZ62-1
(c) SF+SMZ79-4.(d) SF+SMZ62-1+ B. ferrariae PaS2(1) (e) SF+SMZ79-4+ B. ferrariae PaS2(1).
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Uselowilunisaaldsnermisvesdudesala wenaniserstanaisiumeslseleloany SMZ279-4
suiuuuaiisvazaeneaadiaunsadisiiiunsis g ulavesduls salauneniu (Gazey et al.,

2004)

Table 6 Fresh and dry weight of pineapple stem and root at 7 months.

Fresh weight (kg) Dry weight (kg)
Treatments

Stem Root Stem Root
SF 3.89a 0.76 a 0.56 a 0.25 a
SF+AMF1 2.78 b 047b 0.40 b 0.15b
SF+AMF2 3.43 ab 0.65 ab 0.50 ab 0.21 ab
SF+AMF1+B 3.19 ab 0.61 ab 0.46 ab 0.18 ab
SF+AMF2+B 3.26 ab 0.55b 0.50 ab 0.18 ab
CV (%) 17.16 24.71 18.76 31.26

Remark: SF = Soil test-based fertilizer application (5-2-4 ¢/20 kg soil); AMF1 = Arbuscular mycorrhiza isolate
SMZ62-1; AMF2 = Arbuscular mycorrhiza isolate SMZ79-4; B = Burkholderia ferrariae PaS2(1).

In a column, a common letter is not significant different at the 0.05 level by DMRT.

370 Table 7 waAINaIAIIENSI9DIMIThUdAULATTINFUUEIATIRNY 7 iy wudiUSuiu
Lulpsiau Weavleda Inunal@ey uaawey waviuni@ouimunvzauavegludiauuinniisn denly
1 Y} 1 a v o o aa aa 1 1 Qdd' 1+ % Y}
wansinanued 19 lted Agnvadflunnnssuisnismeass winuinlunssudsnlddedns 5-2-4 sy
N-P,0s-K;0 #iofiu 20 Alansu wagldsenidanaislumesisuloleianit SMz62-1 swuiu 8. ferrariae

Pas2(1) finsazaululpsiau Weanesa wradey wazkunhdeunauatuaidu J61 1.165 0.550 0.562
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wag 0.491 Wasidud mudreu Tuihusareddulusindnisavanlulasiau Weawesa uraldey way
wunfi@euisviun Je1 0.415 0.286 0.422 uay 0.2070 Wasigus muawu lunssudsilaledng 5-2-4
N3 N-P,05-K0 siofiu 20 Alansu Tiudunisldsenstananslumeslsenleloany SMZ62-1 wuns

avaulnunaduunauadluaIAuLazsIn T 1.965 waz 0.478 Wasidus mudisu asiulainnssuis

a

niinsldsensvanansluneslsuleloanit SMZ62-1 saufunsudvienugeie B. ferrariae Pas2(1) 4

=

duIeiunsarauredsgeImIsle WesnwuaiseszasisLazlanUasenIsnaonuuanaaaLi

a o

azawasUsznaveliuvsdneawneglufuvselnunadeuigndnsgluayniaiu vinlisnemisig

Aananvanvdegesnunlugunivannsainlulduselonils wasidulovessienstanansluneslsyiod

50U i'mmmiﬂsd’;EJLﬁumi@W%’Uﬁmmmsﬁazmaaaﬂmﬂuﬁwss@lﬁ (Wnm3Liiey, 2556; Diagne et
al., 2020; Diep and Hieu, 2013; Han et al., 2006)

Table 7 Nutrients concentration in stem and root of pineapple at 7 months.

Nutrients concentration (%)

Treatments Total N Total P Total K Total Ca Total Mg

Stem Root Stem Root Stem Root Stem Root Stem Root

SF 1.069 0344 0558 0243 1.796 - 0440 0452 0.218 0409 0.201
SF+AMF1 1.020 0.405 0586 0.265 1965 0478 0471 0285 0420 0.204
SF+AMF2 1.005 0.297 0548 0.260 1833 0452 0489 0337 0421 0.204
SF+AMF1+B 1.165 0.415 0550 0.286  1.898 0.456  0.562 0.422 0.491  0.207
SF+AMF2+B 0969 0415 0540 < 0275 1784 0475 0473 039 0438  0.207
P-value ns ns ns ns ns ns ns ns ns ns

CV (%) 11.18  24.42 6.74 12.06 8.90 9.74 13.69  31.64 10.98 9.22

Remark: SF = Soil test-based fertilizer application (5-2-4 ¢/20 kg soil); AMF1 = Arbuscular mycorrhiza isolate
SMZ62-1; AMF2 = Arbuscular mycorrhiza isolate SMZ79-4; B = Burkholderia ferrariae PaS2(1).

In a column, a common letter is not significant different at the 0.05 level by DMRT.

9. ajUNANIINARDILALTBLEUBLY :

1INAIINAGBY NUIINNNTIUITAAMUNTMAEAIINE1IVIbU D-leaf wavaunItansaviulyl
wansnafuegiituddgmeada enadesnandulssadsliongtesiunlrdalinuanuuansing usfly
ﬂiim'i%‘ﬁﬁmﬂﬁé’fﬂamﬁé’mﬁ 5-2-6 n¥ N-P,05-K0 siofu 20 Alansu siudunsldsensvananslunes-
lsglelaianil SMZ79-0 azduaiusianinunitsuagaugivedly D-leaf uagnssnuldd dan 3.15
69.57 wag 111.83 L9uUALUAT LLamﬁzﬁ%‘ﬁﬁmﬂ%’ﬂmﬂﬁé’mw 5-2-4 n531 N-P,0:-K,0 fafu 20 Alandu
walsorsvagansluneslsuleluiani SMZ79-4 srufunsudviesiugene 8. ferrariae Pas2(1) i

]

3.11 68.38 1Ay 108.38 WUFLLAT HIUAIRU
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ﬂ'ﬁ'ﬁﬁ%ﬁﬁmﬂ%ﬂamﬁé’mﬂ 5-2-4 N3 N-P,05-K,0 siafiu 20 Alansu Taudunslesensdanans-
lupaslsylalaan SMz62-1 LLazﬂﬁaﬁ%ﬁﬁmﬂ%ﬂ&JLﬂﬁé’mw 5-2-4 A1 N-P,0s-K,0 siofu 20 Alansy
wazldsrenstaganslunoslsmloluiani SMZ62-1 Safunsudmiewudsnes. ferrariae PaS2(1) dswa
senisavanUsunallulnsiou eavesa Tnunadoy waa@oy wavuuni@euanunlugidunazsinld
\Hesanuuaiduazareiarleaauaslnunvaiuisoadrsnazvanlaesnsnesnuiiioazaly
asUsznoveiunidrleaavielnunadeuigndnegluiusmiuidulevesseritagarsluneslse

a1u1s0YIeiiunsaadusige i sind1dy Jadnairlidulrsalunssudsniinsldnuazuuaiisy

AINEITNTALANTINO NI WLALNTY

10. Mmathwanudglulduszlovd :
Iogunuunisldsensvanansluneslsmsiuiuuuaiieazaneveamnuasinunydmsududesn
Wialiindnenimnisndnvesdudesa loun aanislamilunisgndudesa waztieiiunisgadusig
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