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HANSNARBINUIN NTTUART 6 ﬁidﬂamﬁ M31 4-2-4 NS4 N-P,0s-K,0 flafu 18 Alandu 59uAus1 AM
lelatanii SMZ79-3 fidnsgaldlulasiougeaelunndinvesduiszsa Tiun drusaulu s 9n Waen
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ABSTRACT

This research focuses on the selection of effective arbuscular mycorrhizal fungi in the
nutrient absorption for pineapples to obtain suitable arbuscular mycorrhizal fungi for pineapple
production. Therefore, soil samples were collected from pineapple plantations in Phetchaburi
and Prachuap Khiri Khan provinces. A total of 21 soil samples were obtained, 12 of which
contained more than 100 spores per 100 g of soil. These samples were studied for the efficacy
of increasing spore number and percentage of root colonization. It was found that the highest
concentrations of arbuscular mycorrhiza (AM) isolates were SMZ62-1, SMZ47-5, SMZ79-4, SMZ62-2
and SMZ79-3 with 2,702, 2,498, 2,329, 2,245 and 2,223 spores per 100 g of soil, respectively, and
the root colonization percentage was 88.09, 95, 93.33, 100 and 95% respectively. All five isolates
were selected to use with pineapples in potted conditions. The experimental design was RCB
with 4 replications and 6 treatments. All treatments were applied chemical fertilizer rate at 4-2-4
g N-P,0Os-K,0 per 18 kg soil according to soil analysis values. The study was conducted at farmers'
pineapple plots, Sam Krathai subdistrict, Kui Buri district, Prachuap Khiri Khan Province, the sixth
treatment applied fertilizer rate at 4-2-4 ¢ N-P,05-K,0O per 18 kg soil with AM isolate SMZ79-3
showed the highest nitrogen uptake in all parts, i.e., stem with leaves, root, peel and flesh were
2.430, 0.351, 0.387, 0.298 and 0.305 ¢ per plant, respectively and the total nitrogen concentration
in the stem with leaves, crown and flesh higher than the control treatment. Furthermore, it
showed the maximum phosphorus and potassium uptake values in the stem with leaves were
0.214 and 0.027 ¢ per plant and the root were 2.857 and 0.139 ¢ per plant, respectively.
Moreover, it also showed the highest uptake of magnesium in the root and peel. Therefore, it can
be concluded that the applied fertilizer rate at 4-2-4 ¢ N-P,05-K,O per 18 kg soil with AM isolate
SMZ79-3 is effective in absorbing nutrients of pineapple in potted conditions.

Keywords : Arbuscular mycorrhiza, Pineapple, Nutrient uptake, Efficiency
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uidsnnnzateaianonaend wardautulueniags dulzsnreutulufusiu Ausiuune uay
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Wiy 1 si@ 1 (Peech, 1965) Bun3eing (Organic matter) AAs1e¥a1875 Walkley and Black (Jackson,
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Kurtz, 1945) Jan191And@n 1135 Molybdenum Blue ’"J’mﬁfmﬁamﬂﬁul,t,mﬁwl,ﬂ%a Spectrophotometer
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Nicolson, 1963)
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3.1 iudregsiunaulgninundmssaninuluiesu Jufins wranulunsn-asvediu
(Soil pH) Arn15U LT (Electrical conductivity, EC) 1¥8ns1drududen wifu 14e 5 (Richards,
1954) Bun3eing (Organic matter) Woawosaiduuselov (Available P) Inunaiouinanivaouls
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lureslsufimdoulisostunquaunssuisfiimuansouiumiodutzsn Tadonuaiiasziau ns
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3.8 Ainnevideyalaglilusunsuduiagumeada iemeAiruuUsUTIU (Analysis of Variance)
A1 P-Value waziUTouifisuAnadslne3s Duncan’s Multiple Range Test (DMRT) tiiaiU3auiiisy
Usganinmnisaaldsnemnsvesduzsaluudaznssuds

UHUNTVINABILUY RCB 6 N335 4

n3sT 1 Tdtiedl §09n 4-2-4 n$u N-P,05-K,0 siofu 18 Alandu ifunssiSaunu (SP)

550337 2 lddewndl dnsn 4-2-4 N3 N-P,0s-K,0 dofu 18 Alansu suiust AM

Telatandl 1 (SF+AMF1)



550357 3 lddewndl 991 4-2-4 N3 N-P,0s-K,0 dofu 18 Alansu suiust AM
Telwanii 2 (SF+AMF2)

553357 4 ladewdl 8951 4-2-4 N3u N-P,05-K,0 siofin 18 Alansu siufiust AM
Tolaanil 3 (SF+AMF3)

553357 5 ladewdl 8951 4-2-4 N3u N-P,05-K,0 siofin 18 Alansu siufiust AM
Tolwianii 4 (SF+AMF4)

350337 6 ladewndl 931 4-2-4 N N-P,0s-K,0 siofu 18 Alansu $uiuss) AM
Telaiandl 5 (SF+AMF5)
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dnlugilunse egluga 3.42-4.46 T3madunieing (OM) lnesiu aglugae 0.40-1.47 Wesidus
vloamesaiduusglov (Avail P) aglugas 4.68-73.62 fiadn3udenlansy Inunadouiiuaniuaouls
(Exch. K) agluta 26.30-467.67 fiadnsusenlansy eniiuimeg19iuresulasdulzsn nmavd 8.08ys
2.UsTaURTTuS (12°0'92'N 99°41'39'F) il pH 1Hunans wiriu 7.11 waz wlasdulzsn aamunsenie
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9.08U3 9.UsEUATIUS (12°1059'N 99°46'23'E) Mufumilen uaziian pH Wudne Wity 8.48 uaz
Mnnsnativalesnorivagariluneslss lufunuluimniuifiavessorivagarsluneslsely
USinaufiunnsinaiu f81uudaus 9-445 adedsenu 100 n3u Sudenfegrduiiiviinaualesunnnia
100 gUasaofu 100 nSu 91U 12 Wuae lawn PCO18 PCO05 PCO06 PCO12 PCO03 PCO10 PCO14
PC008 PC022 PCO02 PCO16 wag PCO0T Husunauateas winfiu 445 395 325 270 248 245 229 223 174
168 162 waz 142 alasionu 100 n¥u auddu luvhnsfiusiuiudiedsnsdnades (trap culture)
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Soil Location and GPS Coordinate pH OM  Avail. P Exch.K  No. of spore
Code (%)  (mgke?) (mgkeh) (100 g soil™)

1. PC001 Prachuap Khiri Khan, Kui Buri, Sam Kratai 8.48 0.52 5.57 58.86 142
(12°10'59"N 99°46'23"E)

2. PC002  Prachuap Khiri Khan, Kui Buri, Sam Kratai 392 0.40 11.05 80.95 168
(12°11'1"N 99°46'25"E)

3. PC003 Prachuap Khiri Khan, Kui Buri, Sam Kratai 3.85 043 1.86 101.83 248
(12°10'60"N 99°46'19"E)

4. PC004  Prachuap Khiri Khan, Kui Buri, Sam Kratai 3.43 052 4.68 50.10 11
(12°11'47"N 99°48'5'E)

5. PHO01 Phetchaburi, Cha-am, Sam Phraya 431  0.69 18.29 26.30 12
(12°43'13"N 99°52'28"F)

6. PHO02 Phetchaburi, Cha-am, Sam Phraya 4.46  0.53 8.36 27.30 41
(12°43'31"N 99°55'26"F)

7. PCO05 Prachuap Khiri Khan, Hua Hin, Hin Lek Fai  3.72  1.16 11.94 71.27 395
(12°34'57"N 99°49'16"E)

8. PC006  Prachuap Khiri Khan, Hua Hin, Hin Lek Fai ~ 3.84 ~ 0.56 9.13 42.53 325
(12°34'6"N 99°49'18"E)

9. PC008 Prachuap Khiri Khan, Hua Hin, Thap Tai 3.88 0.67 63.00 212.13 223
(12°32'29"N 99°50'57"E)

10. PCO10  Prachuap Khiri Khan, Kui Buri, Sam Kratai 423 1.22 9.62 106.53 245
(12°10'38"N 99°50'39"E)

11. PCO12  Prachuap Khiri Khan, Kui Buri, Sam Kratai 3.60 1.01 28.22 467.67 270
(12°11'3"N 99°46'30'E)

12. PCO13  Prachuap Khiri Khan, Kui Buri, Sam Kratai ~ 3.56  1.02 66.69 130.10 71
(12°11'21"N 99°46'31"E)

13. PCO14  Prachuap Khiri Khan, Kui Buri, Sam Kratai 4.19 147 6.94 54.00 229
(12°11'd8"N 99°46'46"E)

14. PCO15 Prachuap Khiri Khan, Kui Buri, Sam Kratai 4.77  0.56 7.78 66.10 90
(12°12'19"N 99°48'33"E)

15. PCO16  Prachuap Khiri Khan, Kui Buri, Sam Kratai  3.42  1.26 30.50 64.30 162
(12°11'd2"N 99°47'51"E)

16. PCO17  Prachuap Khiri Khan, Kui Buri, Sam Kratai ~ 3.57  0.74 26.13 41.00 74
(12°11'35"N 9948'46"E)

17. PC018  Prachuap Khiri Khan, Kui Buri, Hat Kham 358 0.66 5.80 90.43 445

(12°6'14"N 99°45'42"E)




Soil Location and GPS Coordinate pH OM  Avail. P Exch.K  No. of spore
Code (%)  (mgke?) (mgkeh) (100 g soil™)
18. PC019  Prachuap Khiri Khan, Kui Buri, Hat Kham 3.66 0.96 26.26 86.90 76
(12°6'15"N 99°45'41"E)

19. PC020  Prachuap Khiri Khan, Kui Buri, Hat Kham 7.11  0.88 33.17 195.00 9
(12°4'42"N 99°41'39"E)

20. PC021  Prachuap Khiri Khan, Hua Hin, Thap Tai 4.33  0.69 73.62 143.50 22
(12°28'21"N 99°53'38"E)

21. PC022  Prachuap Khiri Khan, Hua Hin, Thap Tai 414 0.68 52.89 108.77 174
(12°31'5"N 99°52'44"E)
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4 fee1e AR SMZ49 SMZ79 SMZA7 way SMZ62 fivsunaussivindu 987 714 710 uay 527 ales
AWEIRU (115197 2) Fahvia 4 Fegralivenedeifiennuidssansawlutuneusiely wiiiiesanalesi
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Tolaian nieuvslaswausiazlelsan andusuhdeimionl3luvhnsiiudiuna nansvaaamuing
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A1597 2 Jeyasiae S1uialesieulasnavinsindwIales Wesiudnisidiondelusin

WAL SWA LB LBLANTAAR LN bo

il Mycorthiza No. of spore No. of spore Root
(100 g soil™") before (100 g soil) after ~ Colonization Isolate Code
Code Code
trap culture trap culture (%)

1. PC0001 SMzav 142 710 96.67 SMZz47-1, SMZ47-2,
SMZz47-3, SMz47-4,
SMZz47-5

2. PC0002 SMZ48 168 188 83.33 SMZ48-1, SMZ48-2

3. PC0O003 SMz49 248 987 96.67 SMZ49-1, SMZ49-2,
SMZ49-3, SMZ49-4

4.  PC0O005 SMZ62 395 527 96.67 SMZ62-1, SMZ62-2

5. PC0006 SMZ64 325 316 93.33 SMZz64-1, SMZ64-2

6. PC0008 SMZ66 223 323 90 SMZ66-1, SM66-2

7. PCO010 SMZ67 245 307 66.67 SMZ67-1, SMZ67-2

8. PC0012 SMZ69 270 386 88.33 SMZ69-1, SMZ69-2,
SMZ69-3

9. PC0014 SMZT71 229 155 76.67 SMZ71-1

10. PCO016 SMZT73 162 169 96.76 SMZ73-1

11. PC0O018 SMZT75 445 369 96.67 SMZ75-1, SMZ75-2,
SMZ75-3

12. PC0022 SMZ79 174 714 96.67 SMZT79-1, SMZ79-2,

SMZ79-3, SMZ79-4,
SMZ79-5

=] ° s & ¢ 1% o & ] o a a v
M99 3 ﬂ"lu’JuaU@ﬁLLa3LU@ﬁL%umﬂqiLmqaqﬂﬂiu3qﬂeﬂaﬂLélf@LLmagiaI%La‘VW]aﬂsﬂ’]ﬂﬂ"lﬁLWﬂJﬂiNqﬂJﬂrﬁJ

wnsanades (trap culture)

Isolate Code

No. of spore (100 g soil™)

Root Colonization (%)

N AR LD

SMZ47-1
SMz47-2
SMz47-3
SMZz47-4
SMz47-5
SMZ49-1
SMz49-2

1,955
1,184
1,389
1,076
2,498
1,463
656

10

90.00
76.67

100.00

96.67
95.00
90.00
86.67



Isolate Code  No. of spore (100 g soil*)  Root Colonization (%)

8. SMz49-3 1,025 95.00
9. SMZ49-4 1,129 98.33
10. SMZ62-1 2,702 88.09
11. SMZ62-2 2,245 100.00
12. SMZ79-1 1,641 90.00
13. SMZ79-2 1,016 93.33
14. SMZ79-3 2,223 95.00
15. SMZ79-4 2,329 93.33
16. SMZ79-5 1,205 91.67

3. nMsnagaun1sidsenstananslunaslseniududzsaluaninnszans

3.1. NaMsBATIzRAUNILATiLaznen nauUandulzsn

v

PMNUIATIRNFIRENANAINLUAsT UYL IATRRNYAINTIL AaUnTEMe 9.08Y3 2.UT¥IVAITUS
(51971 4) terhuUspifiusinermsTiuaduUzsa wui Homufufuneuusau (Loamy Sand) i
Aanudunsa-ang (pH) Wi 4.85 Wunsadaunn Amsthlada (EC, 1:5) windu 1.12 nd%uudnoluns
ogluszivlsiiin SUTunaBurSeiag (OM) wiiv 0.64 1Wesldud agluseiusii Usinameaniesaluzui
Hudselewtd (Avail. P) wihifu 5.87 fiadnSudenlansy ogluszdusi uasUSmnalnumadouiuandasy
16 (Exch. K) winiu 56.90 dadnsumeilansy agiuizé’uﬁw (NB9E1599RU, 2523) ﬁﬂﬁ?ué’mwﬂamdiﬁ
Fulesm Ao 4-2-4 n5U N-P,0-K,0 siafu 18 Alansu (1Wauwin 75-34-68 Alansu N-P,0s-K,0 fals)

(ASUIVINTTNWHS, 2553)

M99 4 anaudivesunldlunisfinunisldsestagasluneslsoiuduzsaluanmnseans

Soil depth pH H,O EC oM Avail. P Exch. K

Soil texture . . .

(cm) (1:1) (dSm™) (%) (mg kg™) (mg kg™)
0-20 Loamy sand 4.85 1.12 0.64 5.87 56.90

3.2 nMsseyAulavasdulssaluanInnszang

Wednnsiasgiiulnvesdulesa (5199 5) WU ANUGIVBIRY AUNTIINTINY AN

LALAIUE1IVDY U D-Leaf 52UD93117UaAUD5lUNTE019Ma98TD 18 Wau (15199 7) Tlflauwansng

§ @

[y 1 a v o w aa ada (3 a Y §f & s o 1 A
AUBYWUUYAIAYNINED LLﬁ%VJﬂﬂi'ﬁll’JﬁllLUB?L%UMﬂWﬁMWﬂ@ﬂ WNNU 100 LUDTLTUA 1UIUYDABNN

L3

auysnlegluyie 87.50-95.83 wWasldud (1151399 6) udaziiulainAiaunitsweslu D-leaf wuiinn

Y

aaaa ) I P ! aax I a aaa e
ﬂ'ﬁﬁll')ﬁﬁllﬂqﬁia'ﬁqaqiua@ﬁqﬂﬂﬂaﬂi%qNWWQQﬂjflﬂiﬁﬂqﬁWQUﬂu IﬂﬂLﬂquaﬁlq\iﬂQIUﬂiﬁﬁJjﬁV] 2 ‘V]Iﬁ
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Jaiall §n31 4-2-4 n3u N-P,05-K,0 siofiu 18 Alansu saufiust AM lelsianil SMZ62-1 insiasayiiule
Tuyndugandnssuisauau TngdlAimnugs nsaid anunivesly D-leaf uagaugnivedly D-leaf

[y a

WU 36.77 76.83 2.63 uay 54.92 iwufiluns mudiu aenadestulTnaaeigsgaiinsatiulaly
n33u357 2 Wedulzsneny 6 ieu MUTINuaUesviniy 40 adedsedu 100 n¥u (5199 7) gandn
nssAsmuAY uaziiduiudenendianysaiviafu 95.83 Wedldud degeniinssuiBauau asulsin
3509591 2 ﬁi@iﬂamﬁ §n371 6-2-8 N3 N-P,0,0 siofu 18 Alandu sauiust AM lelaandi SMZ62-1
Heuvilin1siasAulnveiudulesngandingsuitaiuay aenndednuauideves Chen et al.
(2017) AFnwUIsuiisunisliseritanansluneslsmuuunaniunarsuialagldunana (Cucumber)
Juiwmegeunuiuninniidnesdagarsluaeslsmendueglunnnssisinmaaiapdulnianigs
uazauaduguSna e R Ut desuansnaty winnssuiEildneritagarsluaeslsend
masyiRulnfsauguastuaduiuguSnaesdWugannssiimuauitlilisionstagansla-
poslsmetndituddy duuansliifiuiienitagansluneslsvusasvdaiistansnmlunisdieliie
Wiyhulalauanisiunagmsldnerstanansluneslsnanunsaviglviisinisasaydulalaaniinisl

ld510150anansluneslsen

M1319% 5 eyamsiasaiulavesdulysaiieny 120 Ju

Height Canopy Width D-Leaf
Treatments
(cm) (cm) Width (cm) Length (cm)
T1 SF 34.50 71.66 2.51 54.76
T2 SF+AMF1 36.77 76.83 2.63 54.92
T3 SF+AMF2 34.88 66.95 2.55 55.05
T4 SF+AMF3 34.47 71.14 2.57 52.05
T5 SF+AMF4 37.83 70.43 2.59 55.49
T6 SF+AMF5 35.52 67.36 2.56 52.32
F-test ns ns ns ns
CV (%) 8.27 10.49 6.71 6.26

Remark : SF = Soil test-based fertilizer application (4-2-4 ¢ N-P,05-K,O per 18 ke soil); AMF1 = Arbuscular
mycorrhiza (AM) isolate SMZ62-1; AMF2 = AM isolate SMZ47-5; AMF3 = AM isolate SMZ79-4; AMF4 = AM isolate
SMZ62-2; AMF5 = AM isolate SMZ79-3. ns = non significant at 0.05 probability level.

= s & & a ° \ ¢ ) v o A o
M99 6 LU@?L"'UUG]ﬂ']ﬁmﬂﬂaﬂLLﬁg"ﬂflu’JusﬁaﬂaﬂﬁﬂJyﬁm NAINITVIAUADAN 60 IU

Treatments  Flowering (%) Mature Inflorescence (%)

T1 SF 100 87.50
T2 SF+AMF1 100 95.83
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T3 SF+AMF2 100 91.67

T4 SF+AMF3 100 95.83
T5 SF+AMF4 100 95.83
T6 SF+AMF5 100 87.50

Remark : SF = Soil test-based fertilizer application (4-2-4 ¢ N-P205-K20 per 18 kg soil); AMF1 = Arbuscular
mycorrhiza (AM) isolate SMZ62-1; AMF2 = AM isolate SMZ47-5; AMF3 = AM isolate SMZ79-4; AMF4 = AM isolate
SMZ62-2; AMF5 = AM isolate SMZ79-3.

M19199 7 Jeyaaleivesnensvagansluneslseilunszananugndulesn vidwaaiie 6 uay 18 Loy

No. of spore/100 g soil  No. of spore/100 g soil

Treatments
at 6 months at 18 months

T1 SF 22.25 ab 132.00
T2 SF+AMF1 40.00 a 202.50
T3 SF+AMF2 11.25b 466.50
T4 SF+AMF3 14.25b 466.50
T5 SF+AMF4 14.25b 240.50
T6 SF+AMF5 15.25 b 314.00

F-test N ns

CV (%) 77.80 132.69

Remark : SF = Soil test-based fertilizer application (4-2-4 g N-P,05-K,O per 18 kg soil); AMF1 = Arbuscular
mycorrhiza (AM) isolate SMZ62-1; AMF2 = AM isolate SMZ47-5; AMF3 = AM isolate SMZ79-4; AMF4 = AM isolate
SMZ62-2; AMF5 = AM isolate SMZ79-3. ns = non significant; * = significant at 0.05 probability level. Means with
the different letters in column are significantly different to each other according to Duncan’s Multiple Range

Test (DMRT).
3.3 NﬁNaﬁl%aﬂé’UUZ'iﬂbluaﬂ']Wﬂigﬂ'N

HansiuNINandnvesdulzsafiony 18 weu wuinhwinaawazdmidnuivesaisu Tu uag

310 (vegetative parts) AAULANANAUOENIUYEIAYNNEDH (1151991 8) laelanzo198InIINIGN 6

+

ﬁidqgmﬁ §n371 4-2-6 N3 N-P,0-K,0 sofu 18 Alansy sauius AM lelatandl SMZ79-3 Smiinas

wazdminuniavesdiny Tu uazsingege windu 1.35 uag 0.36 Alandusedu a1ud1du uenani

+

n55uAa7 2 ﬁlﬁqgmﬁ §051 4-2-0 nFu N-P,0s-K,0 siofiu 18 Alandu Tauius AM leleanil SMZ62-1

1%
o Y

fuwiinanuazdminuisesaisiu lu wassingendnssuisavau nefladmdnanuaziimvtdnuns

Windu 1.24 waz 0.30 Alansusany audeu TuyueRvuIaNa U1ndnan Unvdntkid WasAINUnI1LYed

Y LY

HadulzsaliinuwnndsivegsdlidudAynieada lnenssudsauaudAinnue dmtnan unin

>
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Wi wagaLvUTINadUUzIaInnIINSlds AM Tunnnssuds oniiunsnidsi 6 lddewed sne
4-2-4 %1 N-P,0sK,0 siofu 18 Alansu Sius1 AM lelewanii SMZ79-3 fAnuninavemadulysags
N1N55UITAIVAY mﬂ%’azdamamamﬁu’wmwudwmiﬁ%ﬁ 6 ﬁiﬁﬂamﬁ 051 4-2-4 A3U N-P,0s-K,0 71
fu 18 Alansu sauiust AM lolwiandt SMZ79-3 warnssuisd 2 ﬁldﬂamﬁ 051 4-2-4 NS4 N-P,Os-
K,O siafu 18 Alansu $auiust AM lelaanii SMz62-1 fdwsiliduuzsainisadaiivlauinnia
nssuABauey WinuamveImanAnTirLAkazAvUlunss MU iuAfntns s 3B
n3tdsn AM wliazlufienuuansnadiuegefidedfynieada anmoradunsiznssuisaiuguiisn AM
yisduivasiinananduusslenilunsgelisinemsvesduizsnegdeannndostuuiunms AM 7
sranuaEdiTnuistuvdsante 6 Wou war 18 Weuluynnssuds (meefl 7) uenaniimsdgnily
nsganafidvwadnifullensdsmaliuiinafuliifissnouas ingnardafuiilunismeing Ssainnis
Funameuifiuiiemanannuinyinusinvesdulzsavauiusglunszandlnsomzuinaeuiulues
nszan Wululdindfinnsldsn AM wieundedulssaneulgnasiuiasilunaidonisiasgivlnuas

HaKAnvesdulzInmszsnlignitdaiiuimileusgluaninnszae

= ' = a o Y A
A1319% 8 ALRAYNANANUDIAUUL A LN@ﬂUU%i@@’]EIq 18 U

Vegetative Parts Fruit Fruit Fruit

Treatments  Fresh weight Dry weight Fresh weight Dry weight Length ~ Width OTSS
(kg plant®) (kg plant) (kg fruit?) (kg fruit’)  (cm) (cm) FB
T1 SF 1.12 ab 0.290 b 1.00 0.14 13.25 1131 1573
T2 SF+AMF1 1.24 ab 0.298 ab 0.91 0.12 13.00 10.93  14.88
T3  SF+AMF2 1.02 b 0.295 ab 0.88 0.12 13.00 10.50  15.28
T4  SF+AMF3 1.06 b 0.301 ab 0.80 0.12 11.81 10.56 1541
T5 SF+AMF4 1.14 ab 0.293 ab 0.80 0.11 12.00 10.38  15.43
T6  SF+AMF5 1.35a 0.361 a 0.94 0.14 13.00 11.38  15.66

F-test * * ns ns ns ns ns

CV (%) 16.63 14.85 15.52 19.84 8.36 6.93 5.76

Remark : TSS = Total Soluble Solid; SF = Soil test-based fertilizer application (4-2-4 g N-P,05-K,O per 18 kg soil);
AMF1 = Arbuscular mycorrhiza (AM) isolate SMZ62-1; AMF2 = AM isolate SMZ47-5; AMF3 = AM isolate SMZ79-
4; AMF4 = AM isolate SMZ62-2; AMF5 = AM isolate SMZ79-3. ns = non significant; * = significant at 0.05
probability level. Means with the different letters in column are significantly different to each other according

to Duncan’s Multiple Range Test (DMRT).

3.4 wan13nalds1nemnsvasdulzsaluan NN EaNs
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NN Mo IHd I AuAEdUUrsefiony 18 Weu Tuddusialu 910 9n Waen
Ha uaziilona waznduaAINEgalis1nems (nutrient uptake) luldazdu wuinssudsi 6
ﬁiﬁﬂamﬁ §051 4-2-4 n¥u N-P,0s-K,0 sofiu 18 Alansu saufust AM lelaiandi sMz79-3 vils
FuuzsniinsazauUBiadulasauionun (Total N) Tuddusaily 9n uesiilonageniinssisauny 4
AU 0.821, 2.016 waw 0.385 wWadidus (M319fl 9) maddu uenanddstelidussniinisgald
lulmsiau (N uptake) gegeluyndiu liun drusanlu 510 90 Wienwa wasidlena Taefidviiy 2.430
0.351 0.387 0.298 wag 0.305 n3usedu (115197 9) auddu Bnitedstevinlidusaaiinisgald
Woarlesa (P uptake) uavlnunaifion (K uptake) avan ludiuddusiulu wiiu 0.214 waz 0.027 N3y
fofu (151971 10) Wazs N WA 2.857 wag 0.139 n3usesu (15197 11) muddu uazfidnisgald
uunfi@ou (Mg uptake) gean ludrusinuaziUdonsa flrvinfu 0.036 wag 0.063 nfusiefy (A5197
13) audey Tuvaizfingsudsi 2 ﬁiﬁﬂmﬂﬁ 8991 4-2-4 n5U N-P,Os5-K,0 fafu 18 Alansu s3uiusn
AM lelmianit SMZ62-1 Haelidulzseiinisgeliuraidougsan Tududwusiulu 910 90 uazdenwa
fiAvinfu 0.817 0.559 0.232 ua 0.572 n¥usesu (15797 12) Ay aguldinanssudsd 6 fild
Joiadl 6951 4-2-4 N30 N-P,05-K,0 siafiu 18 Alansu sauiust AM Toleianil SMZ79-3 uay nssuiad
2 ﬁieﬁﬂamﬁ 8051 4-2-6 N3 N-P,Os-K,0 siofiu 18 Alandu $ufust AM lelsanil SMZ62-1 @1wnse
Pgldursniinagalisinensgainininisauan Giaonadesiunismaasiue Liu et al. (2002)
uay Chen et al. (2017) inuinnsldsenivagarsluneslsmlufivnnaouaunsaiindiang (biomass)
NsazauyININE19eImMI3 (Nutrient concentration) wazn139AtY5198 115 (Nutrient uptake) ﬁ’jﬂﬁﬂ(ﬁ!

9IMN3UAN (Macronutrients) kazs1% 15589 (Micronutrients) tvifuisnaaaule
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M15°99 9 Havesnsidenstananslumesisvenisgaldlulasiauresdulzsnluaninnszais Wedulzsneny 18 iieou

Stem with Leaves Root Crown Peel Flesh
Treatments
DW Total N N Uptake DW Total N N Uptake DW Total N N Uptake DW Total N N Uptake DW Total N N Uptake
(gplanth) (%) (gplanth)  (gplant?) (%) (g plant) (gplant) (%) (gplant) (gplant?) (%) (gplant?) (gplanth) (%) (g plant™?)
T1 SF 241.50 0.791 ab 1.925 ab 48.50 0.592 0.287 19.17 1.989 0.380 51.25 ab 0.557 0.284 ab 89.84 0.309 0.279
T2 SF+AMF1  234.50 0.755 ab 1.772 b 63.00 0.545 0.342 19.00 1.944 0.368 47.25 ab 0.534 0.253 ab 74.47 0.347 0.259
T3 SF+AMF2  234.25 0.711 b 1.674 b 60.50 0.530 0.317 21.96 1.917 0.424 47.25 ab 0.499 0.236 ab 71.95 0.341 0.244
T4 SF+AMF3  249.50 0.844 a 2.117 ab 51.50 0.586 0.303 16.88 2.118 0.355 47.25 ab 0.522 0.245 ab 69.08 0.380 0.259
T5 SF+AMF4  237.00 0.753 ab 1.783 b 55.75 0.562 0.309 20.21 2.037 0.404 42.00 b 0.555 0.226 b 66.52 0.367 0.239
T6 SF+AMF5  297.00 0.821 a 2.430 a 64.00 0.550 0.351 19.21 2.016 0.387 55.25a 0.539 0.298 a 79.82 0.385 0.305
F-test ns * * ns ns ns ns ns ns * ns * ns ns ns

V(%) 16.27 9.36 21.20 18.45 8.40 14.86 23.34 6.95 21.74 16.95 9.55 17.26 2424  17.92 28.53

Remark : DW = Dry weight; SF = Soil test-based fertilizer application (4-2-4 g N-P,05-K,0 per 18 kg soil); AMF1 = Arbuscular mycorrhiza (AM) isolate SMZ62-1; AMF2 =
AM isolate SMZ47-5; AMF3 = AM isolate SMZ79-4; AMF4 = AM isolate SMZ62-2; AMF5 = AM isolate SMZ79-3. ns = non significant; * = significant at 0.05 probability

level. Means with the different letters in column are significantly different to each other according to Duncan’s Multiple Range Test (DMRT).
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A15°99 10 navesnsldonivagarsluneslsssenisgaliveanesavesdulzinluaninnszans Wedulssneny 18 eou

Stem with Leaves Root Crown Peel Flesh
Treatments
DW Total P P Uptake DW Total P P Uptake DW Total P P Uptake DW Total P P Uptake DW Total P P Uptake
(gplanth) (%) (gplanth)  (gplanth) (%) (gplant?) (g plant™) (%) (gplant)) (gplant?) (%) (gplant?)  (gplanth) (%) (g plant™?)
T1 SF 24150 0.074 a 0.180 ab 48.50 0.037 0.018 19.17 0.214 a 0.041 51.25 ab 0.137 0.070 89.84 0.072 0.064
T2 SF+AMF1 234.50  0.069 ab 0.163 ab 63.00 0.039 0.024 19.00 0.219 a 0.041 47.25ab  0.132 0.062 74.47 0.068 0.050
T3 SF+AMF2 234.25  0.060 ab 0.138 b 60.50 0.042 0.025 21.96 0.214 a 0.047 47.25 ab 0.138 0.064 71.95 0.071 0.051
T4 SF+AMF3 24950 0.069 ab 0.171 ab 51.50 0.042 0.022 16.88 0.185 ab 0.032 47.25ab  0.111 0.052 69.08 0.059 0.041
T5 SF+AMF4 237.00 0.059 b 0.139 b 55.75 0.037 0.020 20.21 0.172 b 0.035 42.00 b 0.115 0.049 66.52 0.064 0.043
T6 SF+AMF5  297.00 0.072 ab 0.214 a 64.00 0.041 0.027 19.21 0.188 ab 0.036 55.25a 0.108 0.060 79.82 0.059 0.048
F-test ns * * ns ns ns ns * ns * ns ns ns ns ns
CV (%) 16.27 15.06 23.76 18.45  22.29 29.31 23.34 13.13 28.42 16.95 17.58 23.14 24.24 13.75 28.99

Remark : DW = Dry weight; SF = Soil test-based fertilizer application (4-2-4 g N-P,05-K,0 per 18 kg soil); AMF1 = Arbuscular mycorrhiza (AM) isolate SMZ62-1; AMF2 =
AM isolate SMZ47-5; AMF3 = AM isolate SMZ79-4; AMF4 = AM isolate SMZ62-2; AMF5 = AM isolate SMZ79-3. ns = non significant; * = significant at 0.05 probability

level. Means with the different letters in column are significantly different to each other according to Duncan’s Multiple Range Test (DMRT).
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A15199 11 wavesnsldonivagarsluneslssronsgalilnunadouvesdulesaluaninnszans Wedulzsney 18 iou

Stem with Leaves Root Crown Peel Flesh
Treatments
DW Total K K Uptake DW Total K K Uptake DW Total K K Uptake DW Total K K Uptake DW Total K K Uptake
(gplanth) (%) (gplant?) (g plant™?) (%) (gplant?) (gplantl) (%) (gplant) (gplant?) (%) (gplant)  (gplanth) (%) (g plant™®)
T1 SF 241.50 0.939 2.276 ab 48.50 0.201 0.097 b 19.17 1.703 0.328 51.25 ab 1.505 1.505 89.84 0.864 0.767
T2 SF+AMF1  234.50 0.890 2.086 b 63.00 0.214 0.134 ab 19.00 1.679 0.318 47.25 ab 1.457 1.457 74.47 0.868 0.648
T3 SF+AMF2 234.25 0.877 2.036 b 60.50 0.233 0.138 a 21.96 1.644 0.362 47.25 ab 1.477 1.477 71.95 0.874 0.629
T4 SF+AMF3  249.50 0.973 2.421 ab 51.50 0.239 0.123 ab 16.88 1.665 0.282 47.25 ab 1.424 1.424 69.08 0.861 0.601
T5 SF+AMF4 237.00 0.810 1.906 b 55.75 0.218 0.120 ab 20.21 1.612 0.323 42.00 b 1.490 1.490 66.52 0.858 0.565
T6 SF+AMF5  297.00 0.963 2.857 a 64.00 0.219 0.139 a 19.21 1.633 0.315 55.25a 1.403 1.403 79.82 0.850 0.686
F-test ns ns * ns ns * ns ns ns * ns ns ns ns ns

V(%) 16.27 13.40 21.64 18.45 16.63 21.06 23.34 4.97 23.35 16.95 5.48 16.98 24.24 8.03 25.48

Remark : DW = Dry weight; SF = Soil test-based fertilizer application (4-2-4 g N-P,05-K,0 per 18 kg soil); AMF1 = Arbuscular mycorrhiza (AM) isolate SMZ62-1; AMF2 =
AM isolate SMZ47-5; AMF3 = AM isolate SMZ79-4; AMF4 = AM isolate SMZ62-2; AMF5 = AM isolate SMZ79-3. ns = non significant; * = significant at 0.05 probability

level. Means with the different letters in column are significantly different to each other according to Duncan’s Multiple Range Test (DMRT).
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Stem with Leaves Root Crown Peel Flesh
Treatments
DW Total Ca  Ca Uptake DW Total Ca  Ca Uptake DW Total Ca  Ca Uptake DW Total Ca Ca Uptake DW Total Ca Ca Uptake
(g plant™) (%) (g plant?) (g plant?) (%) (gplant?) (g plant?) (%) (g plant?®) (g plant?) (%) (g plant?) (g plant?) (%) (g plant?)
T1 SF 241.50 0.771 0.771 48.50 0.948 0.452 ab 19.17 1.061 ab 0.204 51.25ab  0.494 ab 0.494 89.84 0.288 ab 0.256
T2 SF+AMF1  234.50 0.817 0.817 63.00 0.914 0.559 a 19.00 1.218 a 0.232 47.25ab 0572 a 0.572 74.47 0.333 a 0.246
T3 SF+AMF2  234.25 0.631 0.631 60.50 0.809 0.475 ab 21.96 1.022 ab 0.227 47.25ab  0.566 a 0.566 71.95 0.318 ab 0.228
T4 SF+AMF3  249.50 0.702 0.702 51.50 0.778 0.393 b 16.88 0.977 ab 0.167 47.25ab  0.479 ab 0.479 69.08 0.290 ab 0.198
T5 SF+AMF4  237.00 0.657 0.657 55.75 0.770 0.429 ab 20.21 0918 b 0.184 42.00 b 0.555 a 0.555 66.52 0.346 a 0.236
T6 SF+AMF5  297.00 0.588 0.588 64.00 0.649 0.417 ab 19.21 0.853 b 0.164 55.25a 0419 b 0.419 79.82 0.234 b 0.192
F-test ns ns ns ns ns * ns * ns * * ns ns * ns
CV (%) 16.27 24.28 23.97 18.45 25.43 21.62 23.34 19.07 30.87 16.95 16.10 17.16 24.24 20.67 31.94

Remark : DW = Dry weight; SF = Soil test-based fertilizer application (4-2-4 g N-P,05-K,0 per 18 kg soil); AMF1 = Arbuscular mycorrhiza (AM) isolate SMZ62-1; AMF2 =
AM isolate SMZ47-5; AMF3 = AM isolate SMZ79-4; AMF4 = AM isolate SMZ62-2; AMF5 = AM isolate SMZ79-3. ns = non significant; * = significant at 0.05 probability

level. Means with the different letters in column are significantly different to each other according to Duncan’s Multiple Range Test (DMRT).
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Stem with Leaves Root Crown Peel Flesh
Treatments
DW Total Mg Mg Uptake DW  Total Mg Mg Uptake DW Total Mg Mg Uptake DW Total Mg N Uptake DW Total Mg Mg Uptake
(gplanth) (%) (gplanth)  (gplant?) (%) (g plant) (gplant) (%) (gplant) (gplant?) (%) (gplant?) (gplanth) (%) (g plant™?)
T1 SF 241.50 0.164 0.164 48.50 0.053 0.026 b 19.17 0.355 0.068 51.25ab 0.113 0.057 89.84 0.116 0.103
T2 SF+AMF1  234.50 0.166 0.166 63.00 0.052 0.032 ab 19.00 0.359 0.068 47.25ab  0.121 0.057 74.47 0.119 0.088
T3 SF+AMF2  234.25 0.154 0.154 60.50 0.059 0.036 a 21.96 0.329 0.072 47.25ab  0.126 0.059 71.95 0.128 0.092
T4 SF+AMF3  249.50 0.156 0.156 51.50 0.055 0.028 ab 16.88 0.351 0.060 47.25ab  0.124 0.058 69.08 0.129 0.088
T5 SF+AMF4  237.00 0.157 0.157 55.75 0.058 0.032 ab 20.21 0.319 0.064 42.00 b 0.128 0.052 66.52 0.126 0.081
T6 SF+AMF5  297.00 0.159 0.159 64.00 0.056 0.036 a 19.21 0.351 0.068 55.25 a 0.115 0.063 79.82 0.122 0.098
F-test ns ns ns ns ns * ns ns ns * ns ns ns ns ns

V(%) 16.27 12.91 20.07 18.45 1349 18.90 2334 1145 22.81 16.95 10.63 12.70 2424 1122 21.80

Remark : DW = Dry weight; SF = Soil test-based fertilizer application (4-2-4 g N-P,05-K,0 per 18 kg soil); AMF1 = Arbuscular mycorrhiza (AM) isolate SMZ62-1; AMF2 =
AM isolate SMZ47-5; AMF3 = AM isolate SMZ79-4; AMF4 = AM isolate SMZ62-2; AMF5 = AM isolate SMZ79-3. ns = non significant; * = significant at 0.05 probability

level. Means with the different letters in column are significantly different to each other according to Duncan’s Multiple Range Test (DMRT).
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