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Figure 1. Deformation and soil dirtye of infected roots by citrus root nematode (Tylenchulus semipenetrans) in tree
showing decline (original).
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Table 1- Geographical distribution of citrus sudden decline in South of Kerman Province during 2012-2015.

Declined
symptoms
(BY o pos ~Slonns ) Descriptions ) (0L 50e) Host (b%) Location (I\:fj )
diss solen 0
oLS
(05 < paa) 4la s Foothill Orange navel O 1
(o532 p) wba s Foothill Orange navel S . 2
(o5 Sy p) 4lass Foothill Orange navel 0905 3
(i 2y pa) 4L 55 FoOLhIl Orange navel RS 4
(G ) wba s Foothill Mandarine R L 5
(ins 2y pbe) 42l 55 FoOLhI Orange valencia b o pebedadly 6
(o5 2 p) wla s Foothill Grapefruit )l 7
(L5 Cupa) 4la s Foothill Orange navel <l 8
(dand 2o p ) 42 s Foothill Orange valencia < ol 9
(ignd <y pke) wla s Foothill Orange local 3 o ki 10
(ignd 2y ) a5 Foothill Orange navel o=l 11
(ignd 2y p ) 42a s FoOThIl Orange navel g 12
(ignd <y pe) wla s Foothill Orange navel 3Ll =018 o8 13
(ms oy pe) 4la s FoOthI Orange navel Sl peessl 14
(o5 <y pe) isPlain area Grapefruit Sl o3 blans 15
(o % <o p0e) s Plain area Grapefruit 2Ll ye—sbl ¥ 16
(os% <o p0e) s Plain area - Orange valencia O s =558 17
(nd oy o) <o Plain area - Orange local b3y, 18
(ignd <y pae) b5 Plain area - Orange valencia <Lt 19
(0% <o pe) s Plain area - Orange valencia 4593, Olbanains 5l 20
(ignd oy p ko) o3s Plain area - Mandarine g5 21

(3 F 13 a3k s, Bolaad D)ot BV Pl dilaie pp 53) DS e Il (soke el pts = — (LS o JI) (e salie =¥
*=observation of citrus decline, -=no observation of citrus decline (at least 10 locations randomly investigated).
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Table 2- The population of 2" larvae of citrus root nematode (Tylenchulus semipenetrans) and
Phytophthora nicotianae in healthy and declined citrus tree (Random sampling).

d
Phytophthora 2"
probagule/1 gr Female/1gr  |arvae/200cm? .
soil root e 35¥ sla) Symptom Location  Code No.
|55 salesl slw) osbe Wled sldws) CMPYes s 4 ( rﬁ)&o ) (V%) (6305 ) (sy)
(‘SGC;‘&.)é (Q)r;&)b (Ju
Sever decline .
16 217 4770 (et Jlsy) <l N1 1
Starting decline )
18 352 2690 (55 gs) <5 N2 2
Starting decline )
12 275 1600 (55 ) <5 N3 3
Sever decline
15 114 3570 (s Jis3) <5 N4 4
Starting decline
6 420 1278 (55 gs,) <5 N5 5
Sever decline
14 124 7270 (s Jis3) <ls N6 6
Health in appearance
6 12 90 (e plbe) <5 NC1 7
Health in appearance
4 17 70 (e plbe) <5 NC2 8
6 Health in appearance .
0 80 (Pl plse) 3,W> D1 9
Starting decline
16 150 2120 s,Ws D2 101
(ij &9;«3)
Starting decline
16 320 4220 5, D3 11
(ij &9;«3)
Starting decline
0 50 1080 3,Ws D4 12
(155 g9,
Starting decline
25 120 2040 5, D5 13
(J155 g%
Starting decline
15 220 1020 3,W> D6 14

(J55 g%




CJ‘JM 3 ‘T.“‘:i.a“ s

Y Jad= aslsl
Starting decline "
0 160 1900 55 g2 s,\ds D7 15
Starting decline "
0 350 1040 55 g2 s,\ds D8 16
Health in appearance "
Starting decline .
21 115 1800 L s 5, D10 18
(‘JUJ t})—u)
Starting decline )
2 185 2100 s a,Ws D11 19
(g5 ga %)
Starting decline )
18 187 3000 A a,Ws D12 20
(g5 ga %)
13.5 210 2504 (mean in infected trees) os J7 ok ;5 3 Kk
4 11 140 (mean in healthy trees-) Pl 055 3 KL

51 easla (Tylenchulus semipenetrans) wus sk, (€-€) ke @b sesle 5 (0) aiy; 4 358 (@) 5,Y Jolpo Y S
(Gt DS po Jlgs (solems 4 Ve LS o OL5 50

Figure 2- Second larvae (a), root peneteration (b), mature nematode (c-€) of Tylenchulus semipenetrans
isolated from citrus declined trees (original).
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Table 3- The comparison of population of citrus root nematode (Tylenchulus semipenetrans) and
Phytophthora nicotianae in healthy and declined citrus (Summer 2014).

Phytophthora propagules/1gr soil

T SN R (R

Mean of 2" larvae/200cm? soil

S cmiY.. 33 35 o 95Y Camer Sl

Location .
. (<3, No.

(0\) =0

Sep. Aug. July. Sep. Aug. July.

Gapes) (a1 ,0) ) (o) (a1 50) ()
17 7 8 2000 4400 2520 <ls 1
12 17 12 1880 4640 2500 <ls 2
14 19 21 1600 2600 1600 <ls 3
9 10 10 2120 2920 4280 <ls 4
2 5 170 280 520 (r““) <lp 5
9 11 1080 3880 3320 <ls 6
- 13 12 - 3720 4120 <ls 7
- 17 14 - 3880 5080 <ls 8
19 28 25 1880 3480 4720 <ls 9
18 2 1480 4120 4800 <ls 10
7 1 320 360 140 (Hb) >, 11
8 4 11 920 2920 860 a3, 12
19 25 17 5200 2280 600 s, 13
6 12 21 3720 2520 1460 >,Ws 14
16 9 15 3720 4120 1540 3, 15
17 8 9 2680 4000 400 a3, 16
12 11 18 1600 2920 120 >,Ws 17
9 13 22 3720 3200 1660 2, 18
- - 12 - - 1340 a3, 19
6 8 5 60 110 80 (H\w) >,Ws 20

o.:_,.ﬂ Ol 5o u':g“':‘
13.2 13 14 1976 3270 2407 -
(mean in infected trees)
Pl b0 53 Sl
5 5 2 183 250 246

(mean in healthy trees)

= No sampling (mainly because of cutting infected trees by growers).

(o35 (551 25 305 aalsl OISl UL Jaw 55 03 T Ol 3 glad o 4y 3] g0 B 52) ol 0l plonil (5,513 45 305 =



Ol iSan 5 L dad A

L) Jlgs lols SUS o s o) 5l odd g3lla (Phytophthora nicotianae) 1 4. g p3lsmml Y USS
Figure 3- Sporangium of Phytophthora nicotianae isolated from root of citrus declined tree (original).
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Table 4. The populations of cirus root nematode (Tylenchulus semipenetrans) in some citrus nursery
growers in Jiroft.
55¥ slaws) 2" larvae/200cm? soil (4 5e5 45) Code
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Figure 4- Stablished citrus root nematode on Bakraee seedling (citrus local rootstock) in left side
compared in to control (right) (original).
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Figure 5- Damping —off and roor rot of Bakraee seedling inoculated with Phytophthora nicotianae (right)
in compare with control (left) (original).
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Abstract

Citrus production is very important in term of economical and productivity in south of Kerman province, Iran.
During recent years, occuring a new decline disease caused sever threat in citrus orchards in south part of Iran.
The disease symptoms starting with significant growth retardation of infected plants. Sever root rot can be seen
easily on infected trees. In this research, the partial distribution of citrus declining disease, the population of citrus
root nematode (Tylenchulus semipenetrans) and Phytophthora nicotiana were counted in bouth healthy and
infected trees. The partial distribution of citrus decline was 76 percent. The results showed that the investigated
samples were infected to citrus root nematode moderate to sever level. The mean of female nematode population
per gram root of infected and healthy plant reported 210 and 11 respectively. The mean of 2" larva populations
per 200cm? soil samples of infected and healthy plants were calculated 2573 and 183 respectively. The numbers
of propogules of P. nicotiana in one gram soil rhizosphere of infected and healthy trees reported 13.5 and four
respectively. Inoculations of bakraee seedling (rootstock) with nematode and Phyophthora showed sever root rot
and nematode infection and finally death of plants. Based on the results of this research, a complex of Phytophthora
and citrus nematode are involved in citrus decline disease and can affect the disease severity in south of Kerman.

Keywords: Fungus, Jiroft, Nematode, Root rot, Sudden Decline.
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