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Table 1  Survival ratio of grafted and
transplanting of grafting cotton
IR IR R 2737 0% o JI T TR 95 42 1
CRERE/RE A Number of Number of W/ %
Grafted cotton grafted grafted survival Grafted
(Scion/Rootstock) plants plants survival rate

S1/R1 160 102 63.8

S1/R2 160 121 75.7

S2/R1 160 127 79.4

S2/R2 160 136 85.0

1)S1: 324 11 Jimian 11; S2: 584 22 Emian 22; R1.i§ 7124
Hai 7124; R2:Pima 90; F i The same as below.
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B M AE R e poR S S R LR 2,
LA 11 FSRAR 22 () A AL B B & R I 1E
85 % LA b IR IE R E 7E 65 LA b L 3 R B R B s Bl
A 7124 F1 Pima 90 ¥R M B, 4 NHAE WK
BEWiP 3R 11/Pima 90 F1ERAR 22/Pima 90 M
P B 11/ 7124 FISRAR 22/16 7124 BT . I
PERRAE 6 15 16 B0 B K 45 B i B2 AR IR, 16
HA g 2 4 T AT LA S AR R U O R O I Bk LA
2 AN S MR AR 7124 1 Pima 90 2 X M A 5 25
i R B E {0 Pima 90 FEAifi A B ¥R 5 259 1 8801
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Table 2 Disease incidence,disease index and disease reaction

to cotton Verticillium wilt of different types of cotton

FRHTA KA/ Y RIETE AL HH X 15 8 4L S Y
Cotton Disease Disease Relative Disease
type incidence index disease index reaction
SI/R1  46.26 bC 26.81 dB 16.1 B Resistance
S2/R1 - 38.95 bC  20.59 dB 12.3 P Resistance
S1/R2  21.06 cbB 9.05 beB 5.4 #i4i High resistance
S2/R2  18.05 cbB 7.56 beB 4.5 E¥T High resistance
SI(CK) 88.17 aA 67.02 aA 40. 2 JJ% Susceptibleness
S2 89.53 aA  69.27 aA 41.6 JER Susceptibleness
R1 0.00 cB 0.00 bB 0.0 9% Immunity
R2 0.00 cB 0. 00 bB 0.0 9% Immunity

DARFR/NEG FHRRA 0. 05 KFP FHEAEZES  AFAKRE FHX
JNTE 0.01 /K R B3, FIA, Test of significant differ-
ence at 0. 05 level (lowercase) and at 0. 01 level (capital let-

ter). The same as below.
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H,R2 1 SOD #1 POD 3% M 5 5 . 43 %1l ik 68. 51
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27.7%3S1 1 SOD A%, A 40. 80 U/(mg * min),
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Table 3 Effects of Verticillium wilt on the activities of SOD,POD and contents of MDA in cotton leaves

SOD/(U/(mg * min)) POD/(U/(mg * min)) MDA/ (pmol/g)

g )
(‘ﬁiiie KR A W/ % KRIEF HeAh W/ % A AR A W/ %
No-inoculation Inoculation Increment No-inoculation Inoculation Increment No-inoculation Inoculation Increment
S1/R1 47.53 bB 56. 25 cC 18. 3 451. 80 ¢C 518.20 cC 14.7 4.05 cC 5.28 cC 30. 3
S2/R1 48.22 bB 57.46 cC 19. 2 457.77 ¢C 526. 45 cC 15.0 4. 38 cC 5.53 cC 26.3
S1/R2 47.12 bB 56. 68 cC 20. 3 453. 14 cC 517. 33 cC 14.2 4.13 cC 5.46 cC 32.2
S2/R2 46.56 bB 56.75 cC 21.2 462. 05 cC 532.70 cC 15.8 4.07 cC 5.31 cC 30. 5
S1 35.32 aA 40. 80 aA 15.5 417,33 aA 439.58 aA 5.3 5.85 aA 8. 94 aA 52.3
S2 36. 74 aA 42.57 aA 15.9 403.56 aA  424.48 aA 5.2 5.67 aA 8.80 aA 55.2
R1 52.07 bB 66. 38 bB 27.5 516.82 bB 655.73 bB 20.9 3.26 bB 4.19 bB 28.5
R2 52.10 bB 68.51 bB 31.5 517.52 bB 661.26 bB 27.7 3.32 bB 4.18 bB 25.9
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Resistance and physiological changes of grafted
cotton to Verticillium dahhae Kleb.

ZHANG Ming-ju XIA Qi-zhong WU Bing

Chemistry and Bio-Science College s Huanggang Normal University s Huangzhou 438000 ,China

Abstract Using sea-island cotton 7124 (R1) and Pima 90 (R2) as rootstocks, grafted seedlings
S1/R1,S2/R1,S1/R2 and S2/R2 were obtained by the close-joining method with Jimian 11 (S1) and
Emian 22 (S2) as the scion. All the grafting survival rates are above 60% , and the survival ratio of
S2/R2 reached 85%. Results confirmed that there was favorable affinity among the selected sea-island
cotton and upland cotton varieties. The resistance test showed that the grafted seedlings of S1/R1,
S2/R1,S1/R2,and S2/R2 were resistant to Verticillium wilt with the relative disease indexes of resist-
ance at 16.1,12.3,5.4 and 4. 5,respectively. The results indicated that susceptible upland cotton culti-
vars grafting on appropriate disease-resistant rootstocks can effectively control the Verticillium wilt. The
physiological indexes of rootstocks,scion and grafted seedlings were determined on the third day after in-
oculation of Verticillium dahhae Kleb. . It was found that the activities of SOD and POD in all leaves
were enhanced with MDA content increased. The SOD and POD activities in rootstocks leaves were the
highest (the SOD and POD activities in R2 leaves are 68. 51 and 661. 26 U/(mg * min) , respectively) ,
and the increased amplitudes are 31.5% and 27. 7% ,respectively; the SOD and POD activities in scion
leaves were the lowest (the SOD activity in S1 leaves and POD activity in S2 leaves are 40. 80 and 424. 48
U/(mg * min) ,respectively) ,and the increased amplitudes are 15.5% and 5. 2% ,respectively; the SOD
and POD activities in four grafted seedlings leaves were between them. While the MDA contents in leav-
es were in the contrast;the MDA contents in scion leaves being the highest,and those in rootstock leaves
being the lowest,the MDA contents in grafted seedlings leaves being mediate. The enhancement of dis-
ease-resistance in plant by grafting can be contributed to the enhancement of the enzyme system which
defenses the damage from free radicals and reactive oxygen through reducing the lipid peroxidation in the
leaf cell membrane. PAL activity in the leaves of cotton seedling infected by pathogen was significantly
elevated and showed regular changes. PAL activity increased slowly in primarily infected the first day
followed by a sharp rise,and the activity peak arose at the 3rd day after infection followed by a rapid de-
cline,then the enzyme activity were close to the initial levels at the 5th day PAL activities in different re-
sistant varieties are significantly different. PAL activity in Emian 22 (S2) increases slowly with small
peak (32, 41 U/(mg * min)); PAL activity in Pima 90 (R2) increases quickly with high peak value
(53.65 U/(mg * min)); PAL activity in grafted cotton seedlings S2/R2 is mediate,and the peak value
(46.13 U/(mg * min)) is more close to that of R2.

Key words cotton; grafted seedling; resistance to Verticillium wilt; lipid peroxidation; SODj;
POD; MDA; PAL
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