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Tolerance of different geographical populations of Meloidogyne graminicola
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Abstract In order to understand the differences in temperature tolerance among geographical populations of
Meloidogyne graminicola, we collected eight M. graminicola populations from Xinxiang, Henan province,
Pingjiang, Yiyang, Wangcheng, Hunan province, Rongan, Lingui, Guangxi Zhuang Autonomous region,
Zhanjiang, Guangdong province and Lingao, Hainan province. respectively. The temperature tolerance of
second-stage juveniles (J,) and eggs of different geographical populations were investigated at 0, 4C and 37C,
and the survival rate of J, was measured at 0C after pretreated at 4C for five days. The results showed that M.
graminicola displayed geographical difference in temperature tolerance. At 0C or 4C, the cold tolerance of
different geographical populations of M. graminicola increased with increasing latitude. The mortality of J, of
populations from different latitudes obviously varied, from low to high: Xinxiang population << Pingjiang,
Wangcheng, Yiyang populations<CRongan, lingui, Zhanjiang. Lingao populations. The hatching rate of eggs of
Xinxiang, Pingjiang, Wangcheng, Yiyang, Rongan and Lingui populations was higher than that from the
Zhanjiang, Lingao populations. After exposure to 37C for 10 days, the egg hatching of Lingao population in
lower-latitude was higher than that from other higher-latitude populations, indicating a high adaptability of
Lingao population to high temperature. The survival rate of J, from different geographical populations at 0C

could be enhanced after low temperature acclimation at 4C for five days, and the increase of the survival rate of
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populations from Pingjiang, Wangcheng, Yiyang, Hunan province was obviously higher than that of other

populations, suggesting a high adaptability of the three populations to cold exposure.
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Table 1 Mortalities of Meloidogyne graminicola J, from different geographical populations after storage at 30°C for different time

) TR/ %
G iﬂifi?ﬂﬂg lati Mortality
eographical population 1d 3d 5 d 7d o

VF§H £ Xinxiang, Henan (0. 6+0.3)b (4.3£2. Db (12.544.8)a (14. 742. Tab (19.0+1.6)a
#FG I Pingjiang, Hunan (0.5%+0.2)b (5.242.9b (14. 6£0.6)a (16. 944. 0)ab (17.8+2. 2)a
WIR 8, Wangcheng, Hunan (1. 720. Da (8.5+1.5)a (16.6=3. Da (18.2+1.9a (18.9+£1. 2)a
#EEE5 M Yiyang, Hunan (0.02£0.0)b (6.1%1. 8)ab (13.542.6)a (14.8%43. Dab (19. 340. 8)a
J PHEl%  Rongan, Guangxi (0.040.0)b (2.441.3)b (15.710. d)a (16.1%2.3)a (18.0+t1.2)a
FPElfR:  Lingui, Guangxi (0.0£0.0)b (1.8£1.2)b (7.7£1.Da (12. 642. 2)ab (15.042.0)b
J"ZRYEVT. Zhanjiang, Guangdong (0. 02£0.0)b (0.02£0. )b 1.7£1.2)b (10. 742. 4)be (18.1+2. 2)a
W REIGE  Lingao, Hainan (0.0£0.0)b (2.4E1. Db 1.7£2.5b (5.641.2)c (15.14£2. 2)b

D B EHE AR AP R PR 2 Duncan (OB R 28 B B0 A7 75 .35 22 57 (P<<0. 05) . FI.

The data are mean=®standard errors. Different letters in the same column indicate significant differences at 0. 05 level by Duncan’s new

multiple range test. The same applies below.
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Table 2 Mortalities of Meloidogyne graminicola J, from different geographical populations after storage at 0°C for different time

2527 /0
WA e
Geographical population
1d 3d 5d 7d 10d
WEH 2 Xinxiang, Henan (2.44+1. Db (24.54+0.9¢ (59.9+1. 7)c (75.4+3.8)¢c (84.2+2.0)c
EEIL  Pingjiang, Hunan (2.7+0.7)b (46.4+0.9)b (76.3£9.8)b (83.9£1.9b (93.1£0. 7)ab
EFEES,  Wangcheng, Hunan (6.3£2. Db (37.6+£4.0)be (79.9%£6.2)b (84.2=+4.0)b (95.4£1.0)b
WrEzEH  Yiyang, Hunan (4.3%£2.1)ab (28.8+7.9)¢c (79.3£9.9b (87.0£4.8)b (92.3+1.3)b
J VHRl%  Rongan, Guangxi (8.6+3.1)a (47.94+2. Db (94.1+4.3)a (98.9+1.4)a (10040. 0)a
J PEIfR:  Lingui, Guangxi (2.0E£1.5b (64.5%09.8)a (93.9+£5.4)a (98.9+1.5)a (100%0. 0)a
J AWV Zhanjiang, Guangdong (3.941.3)ab (72.92£6.2)a (88.543.7a (94.940. 9a (10040. 0)a
#glifiE  Lingao, Hainan (3.4%+1.3)ab (75.6+6.2)a (94.7t4. 2)a (99.3+1.2)a (10040. 0)a
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Table 3 Mortalities of Meloidogyne graminicola J, from different geographical populations after storage at 4C for different time

FET=3/ Y
Geograpi))ff‘li}i?ﬂi;ulation Mortality
1d 3d 5d 7d 10 d

WREH £ Xinxiang, Henan (5.742.0)c (16.646. e (45. 629. Dbe (56.123. 3)d (65.3%1.0)d
#FGFIT.  Pingjiang, Hunan (3.5%1. De (18.848. 9)c (34.243.8)c (65.3%1. De (74.646. )¢
WIFG S, Wangcheng, Hunan (10. 6£3. )b (31.7£3.0)b (48.5+8. 1)be (73.7£0.8)b (77.0%2. D
WrE %P Yiyang, Hunan (1.542. 2)¢ (18.5%5. De (42.1%+7. Hbe (64.0%2.8)c (77.8+4.8)c
I Pifh%  Rongan, Guangxi (8.743. Db (16.77. 9c (66.144. 3)a (73.045. 3)b (85.942.2)b
FPEIfkE  Lingui, Guangxi (2.1%1.5)¢ (20.0%3. De (52.7£3. )b (68.6+3.3)c (82.243.5)b
JZ/RYEYL Zhanjiang, Guangdong (1.0%1. 5)c (15.5+1. De (41. 3%2. 3)be (78.240.5)b (80.940. Db
Rl Lingao, Hainan (15.1£3. 8)a (79.14%6.5)a (83.0%1. 2a (98.2%+1.5)a (100=0. 0)a
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Table 4 Hatching percentages of Meloidogyne graminicola eggs from different geographical populations
after storage at 0°C for different time
e LR/ %
i&fﬁ?ﬁéﬁk . Hatching rate
Geographical population
0d 1d 3d 5d 7d 10 d

W H % Xinxiang, Henan (63.2£5.6)d  (47.4+4.7)c  (46.3%2.6)a (45.444.5)b (46.3%8.0)a (46.240.7)a
FEIL  Pingjiang, Hunan (81.143.4)ab  (75.441.3)a (62.2+9.2)b  (61.0£6.0)a (43.94£7.3)ab (37.8%£5.8)bc
WF s, Wangcheng, Hunan (68.6+7.0)cd (47.2£3.5)c  (44.746.9)c  (41.0%+5.6)b  (28.4+2.5)c  (31.6£3.2)cd
ME %P Yiyang, Hunan (86.5+2.1)a  (75.0FE2.3)a (61.3%7.2)b  (51.245.8)b  (50.3%3.9)a  (41.6%4.4)ab
J R4 Rongan, Guangxi (85.9+2.0)a (62.1£1.1)a  (53.0%8.5)b  (25.743.5)c (22.6£9.8)c  (15.4=%5.4)e
JUPIfA:  Lingui, Guangxi (73.2£5. Dbe  (55.47£9.2)b  (36.5%7.6)c  (28.844. e (32.0%£5.8)bc  (24.7£4.6)de
J"ZRMEYT Zhanjiang, Guangdong  (70.7+6.6)c  (26.8+5.2)d  (11.9%+3.00d (4. 1£1.3)d 1.7£1.5)d  (0.030.0f
# g lifiE  Lingao, Hainan (66.4+3.1)ed  (18.5F£1.8)d  (11.943.0)d (2.8%£0.6)d (1.3%+1. 2)d (0.0740.0)f
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Table 5 Hatching rate of Meloidogyne graminicola eggs from different geographical populations after storage at 4C for different time
e 22 /0
. - ,’Iﬂ‘ Bk . Hgfj fliijg/ r/ao te
Geographical population
0d 1d 3d 5d 7d 10 d

WEH 2 Xinxiang, Henan (63.2=£5.6)d (56.8%£0.8)c (55.47F6.4)c  (46.7£2.5b (41.7%4.5)ab (38.5%9.9)ab
WYL Pingjiang, Hunan (81.143.4)ab (77.14+5.5)ab (78.6+£1.4)a (73.0F4.2)a (51.94+8.5)a (48.7+£8.4)a
WIRG A% Wangcheng, Hunan (68.6+7.00cd (64.0%E2.4)b  (57.2%3.4)c  (33.3%5.9)c  (24.2+6.0)ed (17.8%£3.3)c
25 Yiyang, Hunan (86.5+2.1)a  (73.97£3.8)ab (71.4%3.00b  (53.3%8.1)b  (31.3%8.6)bc (29.3%0.5)bc
J g% Rongan, Guangxi (85.97£2.0)a (82.6+£5.00a (78.3%+4.3)a (74.0%5.0)a (53.9%2.9a (22.0%£6.3)c
SR Lingui, Guangxi (73.245. Dbe  (49.749. 2)c (41.7£3. e (33.1£6.9c (21.5£5.9)d (3.0£2.2)d
J /5T Zhanjiang, Guangdong  (70.746.6)c  (28.145.2)d  (21.241.5)d  (13.9£4.9d  (3.6+0.7e  (3.3%1.4)d
G Lingao, Hainan (66.443. 1)ced  (8.042.0)e (7.8£1.5)e (6.9£2.6)d (1.5£0. 6)e (1.4=£1.3)d

R 6 AEMIERIFERMURARIRES & HIPRIE 37C TRIFARE B E/F R 2R
Table 6 Hatching rate of Meloidogyne graminicola eggs from different geographical populations after storage at 37°C for different time

S AL 5% /0
i i
Geographical population
0d 1d 3d 5d 7d 10d
WE# 2 Xinxiang, Henan (63.245.6)d  (63.7%1.2)cd  (57.9%2.5)c (42.647.5)c  (46.744.2)d (36.7£2.6)f
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