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Screening and Evaluation of Tomato Rootstocks for
Resistance to Meloidogyne incognita

JIA Shuang-shuang, GAO Rong-guang, XU Kun

(College of Horticulture Science and Engineering, Shandong Agricultural University/State Key Laboratory of Crop Biology/Ministry
of Agriculture Key Laboratory of Horticultural Crop Biology, Tai’an 271018, Shandong)

Abstract: [Objective]l In order to screen the resistant tomato rootstocks, the screening method and the resistance to
Meloidogyne incognita were studied in the experiment. [Method] The relative growth rate and relevant disease resistant index of 16
tomato rootstock seedlings planted in pots and inoculated with M. incognita were measured after 50 days, moreover cluster analysis
and subordinate function were used in the experiment. [Result] The results showed that different relative growth rates of different
organs, different disease resistant indexes of 16 tomato rootstock seedlings and their different coefficient variances resulted from the
infection of M. incognita were different, in which the coefficient variances of relative root fresh mass of five relative growth rate was
20.20%, the highest, but that of relative stem diameter was only 6.22%. The results of clustering analysis with the relative growth
rate and the disease resistant index were same as GI, but be a little different from the results of clustering analysis with DI. By the
method of subordinate function, the sequence of resistance from strong to weak successively was determined. [ Conclusion] The
result of cluster analysis with multiple indexes and total indexes was more accurate than other single index for the resistant class of
tomato rootstocks to M. incognita. By the method of clustering analysis and subordinate function, Baliya is determined as an immune
material; BESUPA, Banzhen No.2, Rootstock 606, Rootstock002, Rootstock001, TMS-150, SUPPORT, MIKADO, Rootstock 401 are
resistant materials; Anka-T is a disease tolerant material; Banzhen No.l and Beijing No.1 are sensitive materials; 128, BF xingjing
101, and LS-89 are highly sensitive materials.
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Table 1 The tomato rootstocks and resources in the experiment
i MR A5 45 MR e
No. Materials Origin No. Materials Origin
1 BESUPA A % 4 Flmpkalatt 9 Wahh25 HAH A 2 05 4 pRalatt
Takii Seed Corporation (Japan) Banzhen No.2 Sakata Seed Corporation (Japan)
2 demti s E CERTTTR A A 10 %l 401 HEETi AR SRy B A
Beijing No.1  China (Provided by Beijing Seed Corporation) Rootstock 401 Provide by Shouguang Agricultural Bureau
3128 R AR AR Pl T4 Bk R A 11 #F—+ HAS A5 08 Akt
China (Provided by Shandong Seed Management Station) Support Sakata Seed Corporation (Japan)
4  LS-89 HA CREM AR 12 7YA=T HAS* 1Ak ak

Japan (Provided by Zaozhuang Institute of Agricultural Sciences)

5 BF X101 HA CEEWARHZED

BF xingjin 101 Japan (Provided by Zaozhuang Institute of Agricultural Sciences)

6  fifik o001 FA (B R e e it

Rootstock 001  Japan (Provided by Degao Vegetable Institute)
7 A 002 HA (G Rade g

Rootstock 002  Japan (Provided by Jining Agricultural School)
8 W1 A4 2 2 05 4 Rl oth

Banzhen No.1  Sakata Seed Corporation (Japan)

Anka-T Takii Seed Corporation (Japan)
13 BXY 7 HA S % 1 Fiipkalatt
Baliya Takii Seed Corporation (Japan)
14 MIKADO HA & 5 SHiff  — F iRl tt
MIKADO KYOWA SEED CO., LTD. (Japan)
15 TMS-150 HA# 2 5 07 A alatt
Sakata Seed Corporation (Japan)
16 Ttk 606 eI A AR A A I

Rootstock 606 Beijing Jingtian Seed Co., Ltd. (Purchase in market)
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Table 2  Effects of M. incognita on the tomato rootstock seedlings

ETRE vy AT AE K /% Relative growth rate PUFiTEAE Disease resistance indexes

No- Materials i SR SRR EEURE DEURE RLHURE RIER ORAN MR

Plant height ~ Stem diameter RootFM  Stem FM  Leaf FM GI EI RF DI

1 Besupa 90.5£1.0 94.7+0.9 93.9+2.0 93.4+£1.5 97.1£2.2 0.84+0.2 91+1 0.4+0.1 20.6£1.2
2 Jent 1% Beijing No.1 67.5£6.5 80.2+4.4 78.4+6.0 85.1+4.8  81.3+£2.7 10.7£1.6  1133+£131 3.5+0.4 86.6+2.0
3 128 65.9+£3.5 81.8+1.2 56.9+2.4 61.3+1.1  67.3+6.1 32.0£1.9 2168+145 5.2+0.2 97.2+1.5
4 LS-89 58.7+4.5 93.6+1.8 41.5+1.8  66.5£2.0  60.8+3.9 23.342.4 3286+148 6.3+0.2  98.3+2.1
5 BF 2% 101 BF xingjin 101 76.0+2.7 83.7£3.4 61.8+7.9 50.5+6.4  67.0£9.0 33.842.9 2475108 4.5+0.3 96.7+1.8
6 ik 001 Rootstock 001 94.9+£2.6 91.5£2.0 93.9+1.1 92.9+1.1  90.743.1 1.24+0.3 368+33 0.7+0.1 31.1£1.2
7 filiZ& 002 Rootstock 002 92.5£1.0 91.1£0.9 87.7+£2.0 96.3£1.0 91.5£6.7 0.3+0.1 215427 0.2+0.1 16.5+1.7
8 Ykl 1 %5 Banzhen No.1 75.4£5.6 89.1+7.4 72.1+4.2 85.1+4.4  84.0+2.9 8.4+0.8 699+91 2.5+0.6 70.67+2.0
9 Yfli 2 5 Banzhen No.2 96.9+1.6 99.0+1.8 95.6+1.1 98.1£0.5 97.7£2.6 0.3£0.1 15627 0.2+0.0 20.3+1.6

10 filiA& 401 Rootstock 401 96.6£2.1 94.3+1.5 91.1+1.0 92.7£1.4 93.6£3.4 1.240.1 197+44 1.2+0.2 41.2+£3.0

11 # F - Support 87.1£1.6 93.4+1.0 948+1.9 89.242.4 89.8+2.4 1.1£0.2 337454 0.5+0.1 30.2+1.5
12 7 ¥ % -T Anka-T 93.2+1.0 94 .4+1.8 92.7+1.1 93.6£2.2  93.0+£2.5 1.9£+0.2 188+37 0.6+0.1 51.4+14
13 B /Y'Y 7 Baliva 99.9+£1.5 99.7+£2.2 99.9+0.4 99.9+£1.8  99.9+1.3 0 0 0 0

14 MIKADO 93.5+1.9 97.7£1.5 91.7+1.3 85.3+4.3  91.5+7.7 1.9+0.3 314432 0.4+0.1 34427
15 TMS-150 92.1+£0.8 90.2+1.4 93.6+1.2 91.5£2.5 90.3£5.6 1.1£0.2 189+36 0.3+0.1 31.2+1.4
16 fili& 606 Rootstock 606 94.5+0.2 92.8+0.6 92.9+1.2 90.6£0.9  91.3+£2.1 0.4+0.1 254447 0.3+0.1 21.8£1.6

BSRRH /% CV 14.99 6.22 20.20 16.40 13.55 157.40 132.08  123.64 69.72

el h 3 IER T IEEbrEM %, FIR Data in the table were means £SD of three repetitions. The same as below
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Table 3  Effects of M. incognita on the subordinate function values of indexes of tomato rootstock seedlings
iy MR TebrsJE PR3 The function value of indexes 4R
No.  Materials PH SD RFM  SFM  LEM Gl El RF DI Sum Order
1 Besupa 0.77 0.74 0.90 0.87 0.94 0.98 0.97 0.94 0.79 7.89 3
2 Jb5{ 15 Beijing 1 0.21 0.00 0.63 0.70 0.62 0.68 0.66 0.44 0.12 4.07 13
3 128 0.17 0.08 0.26 0.22 0.34 0.05 0.34 0.18 0.01 1.67 15
4 LS-89 0.00 0.69 0.00 0.32 0.21 0.31 0.00 0.00 0.00 1.53 16
5 BF 244101 BF xingjin 101 0.42 0.18 0.35 0.00 0.33 0.00 0.25 0.29 0.02 1.83 14
6 fitiZAk 001  Rootstock 001 0.88 0.58 0.90 0.86 0.81 0.96 0.89 0.90 0.68 7.45 8
7 fifiA 002  Rootstock 002 0.82 0.56 0.79 0.93 0.83 0.99 0.93 0.97 0.83 7.65 5
8 Ykt 1%  Banzhen No.1 0.40 0.46 0.52 0.70 0.68 0.75 0.79 0.61 0.28 5.19 12
9 Yahli 2 5 Banzhen 2 0.92 0.97 0.93 0.96 0.95 0.99 0.95 0.98 0.79 8.45 2
10 i 401  Rootstock 401 0.92 0.72 0.85 0.85 0.87 0.96 0.94 0.81 0.58 7.51 7
11 # & — I Support 0.69 0.68 0.91 0.78 0.79 0.97 0.90 0.93 0.69 7.34 11
12 7 v % —T Anka-T 0.84 0.73 0.88 0.87 0.86 0.94 0.94 0.90 0.48 7.44 9
13 B /Y'Y 7 Baliva 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 9.00 1
14 MIKADO 0.84 0.90 0.86 0.70 0.83 0.94 0.90 0.94 0.65 7.57 6
15 TMS-150 0.81 0.51 0.89 0.83 0.81 0.97 0.94 0.95 0.68 7.39 10
16 fitik 606 Rootstock 606 0.87 0.65 0.88 0.81 0.82 0.99 0.92 0.95 0.78 7.66 4
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