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Population dynamics of Trichoderma spp. in paddy fields soil’

M. Behrestaghi'”, S.A. Elahi Nia', S. Naeimi® and A. Nabipour®

(Received: 17.6.2014; Accepted: 15.7.2015)

Abstract

Fungi belonging to the genus Trichoderma are one of the most effective biocontrol agents of plant diseases.
Because of importance of Trichoderma strains in agriculture and lack of information about their ecology and
population dynamics in natural habitats in Iran, we studied seasonal changes of Trichoderma spp.
populations and its relation to microbial competition and environmental factors (soil moisture, pH, EC,
organic matter as well as precipitation and temperature). Three rice fields in North of Iran (Amol,
Mazandaran province) were selected and sampling was performed monthly for one year at 15 cm soil depth.
All microorganisms were isolated with dilution plate method, using general and selective media.
Trichoderma, total fungi and bacterial populations in paddy soils ranged 1.1x10'-11x10°, 1.7x10°-3.1x10*
and 2.2x10%6.5x10° cfu/g soil, respectively. Highest Trichoderma population was recorded in late spring
and during autumn for all fields, while, population was decreased in winter. According to the multiple linear
regression analysis results, there was positive correlation between Trichoderma populations and soil
moisture and electrical conductivity, and negative correlation with total fungal count (P=0.01). There was no
significant correlation between Trichoderma populations and other factors.
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Table 1. Location, longitude, latitude and altitude of sampling sites

Location Latitude Longitude Altitude (m)
Amol, Razake 36°20° 257N 52°21" 788"E 291
Amol, Motahhar 36°30° 049"N 52°30°293"E 24
Amol, Marzangou 36°35° 602" N 52°29°137"E -4
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Table 2. Average temperature and precipitation in different months in Amol (2013-2014)

Month Average Total precipitation Month Average Total precipitation
temperature (°C) (mm) temperature (°C) (mm)

Shahrivar*/September 25 66.6 Esfand/March 11.5 78.8
Mehr/October 21.6 42.8 Farvardin/April 15.3 7.7
Aban/November 17.6 67.4 Ordibehesht/May 19.4 29.1
Azar/December 12 151.4 Khordad/June 24.2 3.2
Dey/January 7.6 153 Tir/July 26 3
Bahman/February 10.5 22.3 Mordad/August 25.4 54.3

All data were derived from Amol Meteorological Office.
*The name of months in Persian calendar
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Table 3. Populations of Trichoderma spp., total fungi and bacteria in Razake, Marzangou and Motahhar paddy
fields at different months

Month Field** Trichoderma (x10) Fungi (x107) Bacteria (x10°)
RS 4 7.5 6.3
- MAS 40 10.0 11.3
Shahrivar*/September MS 20 15.3 16.2
RS 4.6 2.8 5.0
MAS 40 13.0 16.8
Mehr/October MS 33 15.3 28.3
RS 19 1.7 27.5
MAS 107 2.3 34.0
Aban/November MS 30 3.0 65.1
RS 7.3 7.3 6.5
MAS 26.6 3.5 29.0
Azar/December MS 40 35 8.7
RS 1.1 21.0 9.8
MAS 23 15.0 6.5
MS 12.7 2.3 43
Dey/January RS 7 15.2 16.7
MAS 2.7 20.0 31.6
MS 17 15.5 9.1
Bahman/February RS 53 28.7 11.7
MAS 10 20.7 6.0
MS 15.3 16.5 8.0
RS 7.3 31.0 8.9
Esfand/March MAS 11 21.8 ]2
MS 13 8.0 15.2
. . RS 20 13.0 9.7
Farvardin/April MAS 15 58 15.1
MS 11 22.3 15.2
. RS 86 4.2 16.7
Ordibehesht/May MAS 113 14.0 77
MS 27 7.0 36.0
RS 83 6.2 15.1
Khordad/June MAS 47 12.3 182
MS 20 11.7 11.7
. RS 37 6.7 9.6
Tir/July MAS 26.7 13.7 15.2
MS 17 12.3 12.2
Mordad/August

*The name of months in Persian calendar

**RS=Razake, MAS=Marzangou, MS=Motahhar
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Fig 1. Trichoderma populations in studied fields in different months

RS = Razake, MAS = Marzangou, MS = Motahhar

ls cadits glasls 5o ) Cmsby Ao 1 508 o555
Ciloten 3bLia 53 a8 en sy SB35 anded sy
SHde o3 gdmme Jg (S gl sl (g4ls 04 gas
g ooslize Susby 5 Jlesle EC
$3 53 Dl 4z s Ol 0 56 ¥ dodr bl
5 (YOC) sls ;0 53 &yl amm 35 0 55 i 5 (V/5°C)
Ot p b 5 Gragden ) 5 03 20k Oliee 00 58
S A 53 L (e dee VEVIY) OLT s 0L
Ol SPSS I 331 o 5 5l asliul 570 s Ll o
s S plad 5 g b, g8 ey (Soen
3 (Pols Ol 5 Sl am30) o3l Ls ) ST
i b35S 5 Camazr b 206 5 5L IS Comar
3 msby L Lo 5 Camer ¥ s plal
B S oo Lt Soaen SOSU culua
i by il ) Jlanst w5 o Sian
= LS S e I St La, S
Colds 5 ogb) Ol L Lo oK 0 e Ao

Lozl S Cmer L s it (Sen S5 S

Gl Sl il 5 v o) S5, L S
V/Y©¥ cpH )\.L.ia 63 gl>se Y D) Lfajj r@bﬁj{’)f
S esle e o uies g YT B /YW EC WA G

sen IV BYPIO SLt Cusby s ek s T/FY G /DAY
osls Jaulas K& s asjie a alale glassly)
Slaa s sl TVA sd > 55 S andwl (Usled i
aS W A VL i 5 VA s ol @JTC’*
18V 53 S cliis icdd (5L an el sdias Ol
Lds g V=Y o sl UYYF s s p K ) baa sl
35 oSS las b s s 53 YL L 503 70 s
53 (Aosle s ol andllas 5,550 g1 ILE slas>
TOF 53 5V s Laises 1Y 3 5 Y (VU Lads 503 /YF
o ol ol 02 58 esle e 5 A2 VY
53 el sz 2050 ol w02 332 oy S
AN o3 sdome 53 5 4 51 5 b 55050 olidle S
O G Laa 53 18Y 5 St cusby 5 Ao s TITY
SLs s Cysby demys 3ss 100 3 IYE 3 5 /00
ailaie 55 do 3 100 VL sl Ve s 55 e gl



... Trichoderma spp. Coss &l i gy p 201, K0n 5 Sl g

Table 4. Correlation coefficients between factors in soil

S 3 5590 Sl it (Shwned oo F g

Variable Trichoderma  Total fungi  Total bacteria  Organic matter  Soil moisture  EC pH
Trichoderma 1

Total fungi -0.262" 1

Total bacteria  0.17 0217 1

Organic matter ~ 0.105 -0.206" 0.214° 1

Soil moisture 0.501°" 0.072 0.026 -0.111 1

EC 0.365" 0.043 0.223" 0418 0.300" 1

pH 0.029 -0.030 0.152 0.374" 0.130 0.538" 1

** Indicates significant correlation at P = 0.01
* Indicates significant correlation at P = (0.05
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