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Effect of Phosphorus on Arbuscular Mycorrhizal Fungi Dependency for Growth and Yield of Chili
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Abstract: Most plants are symbiosis with arbuscular mycorrhizal fungi (AMF). Many factors was affect to benefit of
AM fungi to host plant. Arbuscular mycorrhizal fungi increase water and nutrients uptake to host plant hence
inoculated plant has more growth than un-inoculated plant. Host plant capable tolerance to inappropriate

environment and more resists to plant diseases when inoculate with AM fungi. As well as in others, AM fungi



increase chili plant growth. However, mycorrhizal dependency depends on fertility of phosphorus in the soil.

The aim of this research was to evaluate the effect of phosphorus on arbuscular mycorrhizal fungi dependency in
chili. The AM fungi, Acualospora morrowiae was used for inoculums. It was found that AM fungi, A. morrowiae
promoted plant growth, root dry weight, shoot dry weight. Moreover, number of fruit and fresh weight were two
time of non inoculated chili plant. Increasing phosphorus level to the soil decreased mycorrhizal dependency of
chili plant. Itis suggested that AM fungi, A. morrowiae should be added for promoting chili plant growth and yield
production.

Keywords: chili, phosphorus, arbuscular mycorrhizal fungi dependency
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Table 1 Nutrients content in soil growth medium at different phosphorus level

P fertilizer (kg/rai) N content (%) P content (mg/kg) K content (mg/kg)
0 0.186 35.8 1637.7
20 0.181 37.5 1495.6
40 0.185 45.0 1627.7
50 0.189 54.6 1608.4
60 0.186 56.3 1545.3
80 0.182 68.8 1460.8

wnnewie: Audlinanyadalliunalulngau Weanada uasnunaiien0.057%, 54 Nn/nn.Aw uay 434 wn/nnsu
AINATFL

Farangandlanif Fuseusidanvin 5 udsannsiuninsenaunssiafiuinaonananluwdlanvin 14 1y
o 1 % 901 o 901 o U A a 90/ o 4 a & ¥ ¥ ]
AuInKasesuinEaan dinuiadeumtienu dntinuiemengiaududusesainaiminei, P, K) ludau
witlaAuaendn dauaessniin hlfas@nuduneuaesBrundrett et al. (1996). snvfiandudarinlilszdiunisdngsn
AN433989 McGonigle et al.  (1990) Awansiafifusinisianisiaimasansiaganiluaeslss  (mycorrhizal
dependency: MD) A1 3224 Plenchette et al. (1983)
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Figure 1 Plant height of chili grown in six phosphorus levels at 14 week after emergence



m'a‘ﬁﬁi 2 Dry weight and yield of chili at different phosphorus level in with and without AM fungi

Treatment  Stem and leaves dry weight Root dry weight Fruit number per plant  Fruit fresh weight
(g/plant) (g/plant) (g/plant)
POAMO 114 3.2 19.5 29.0
P20AMO 1.4 4.1 17.3 32.6
P40AMO 18.1 4.4 17.5 33.8
P50AMO 14.6 3.8 20.7 33.8
PE60AMO 154 3.8 17.2 44 .4
P80AMO 18.6 5.8 25.2 51.4
mean 149 A 4.2 A 19.6 A 37.5A
POAM+ 20.9 5.6 25.5 60.5
P20AM+ 221 6.2 29.5 514
P40AM+ 21.2 5.7 325 54.9
P50AM+ 20.0 5.3 25.2 58.4
PE0AM+ 17.4 5.1 22.0 444
P8OAM+ 18.6 5.6 23.2 554
mean 20.0B 568B 26.3B 542 B
F-test

AM . * . .

P ns ns ns ns
AMxP ns ns ns ns

Different letters indicate significant differences between treatments by LSD at P < 0.05, * significant difference at

P<0.05, ** significant difference at P<0.01, ns = not significant

Figure 2 Photographs showing the appearance of chili fruits in the same level of P: non inoculated plant (left) and

inoculated plant with AM fungi (right)



UFUNUNSAAEIABINITURINGN (drurniianulaisanna)

(interaction) lunaadiAseminvszAuijavaaneiauaziios AM (PXAM™, P<0.05) Ingaduiduduaassnseiusi
azanagluiilatinansiva N, P uay K 12t 1.55%, 0.24% uaz 3.3% ANNANAL (data not show) dautfiunmunisga
817921919 (n./5) wuadn LA Tunnsatidseudesyiulaneanaiauaziias AM duRgaiu uwinisldiae

91 AM fuavinnaganasnesatullluBuuiunnd siun s lddes AM (13199 3)

Table 3 nutrient uptake (mg/plant) of chili shoot (exclude fruit) at different phosphorus level in with and without

AM fungi
treatment Nutrient uptake (mg/plant)

N P K

POAMO 0.19 0.027 0.41
P20AMO 0.17 0.027 0.36
P40AMO 0.29 0.047 0.63
P50AMO 0.29 0.047 0.54
P60AMO 0.24 0.033 0.52
PS8OAMO 0.27 0.043 0.60
mean 0.24 0.037 A 0.51

POAM+ 0.32 0.040 0.66
P20AM+ 0.37 0.050 0.79
P40AM+ 0.27 0.037 0.59
P50AM+ 0.31 0.053 0.57
PE0AM+ 0.30 0.050 0.68
PS8OAM+ 0.26 0.047 0.63
mean 0.30 0.046 B 0.65

AM ns * ns
P ns ns ns
AMxP ns ns ns

Different letters indicate significant differences between treatments by LSD at P < 0.05, * significant difference at

P<0.05, ns = not significant difference
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Table 4 Percentage of root colonization at different phosphorus level

Phosphorus (kg/rai) Root colonization (%)
0 61.0 (3.5)
20 59.2 (4.6)
40 62.2 (6.1)
50 57.8 (5.3)
60 52.2 (6.1)
80 48.2 (56.2)

Note: Numbers in parenthesis are standard errors

nMsaNIAaLiasIa1siaAaSLuAasLsdn (mycorrhizal dependency; MD)

o

dnsmaanaiainasenisienisedasensiagansliuneilsaveadn Adne 0 nn./l3 azlinsianisiete
91 AM ga7140 A8 108.7% uazn1sfianiazananndntesleanaianldiinatilufiu annimeassiineanaia

87191 60 uaz 80 nn./13 ludnanvinliineninisiansiodas) AM AnNgnae 24.8% Uaz 5.4% AMNAIAL (1197971 5)

Table 5 The percentage of mycorrhizal dependency, MD

Phosphorus level (kg/rai) MD (%)
0 108.7 C
20 57.6 B
40 62.0B

50 72.0B



60 248 A
80 54 A

F-test

P *

Different letters indicate significant differences between treatments by LSD at P < 0.05, * significant difference at

P<0.05
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