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Abstract: In order to understand the response of sweet potato (Dioscorea esculenta) to Ralstonia solanacearum,
two varieties, including resistant ‘Xiangshu 75-55° and sensitive ‘Shenglibaihao’, were used as materials, the
changes in photosynthetic characteristics, abscisic acid (ABA) content and chloroplast ultrastructure were studied
after infected by R. solanacearum. The results showed that the membrane permeability (MP), intercellular CO,
concentration (Ci) and endogenous ABA content in ‘Shenglibaihao’ infected by R. solanacearum increased
markedly, but chlorophyll (Chl) content, net photosynthetic rate (Pn), transpiration rate (Tr) and stomatal
conductance (Gs) obviously decreased. Besides, the integrity of chloroplast membrane system was damaged, the
number of chloroplast decreased, and expansion to collapse, the grana lamella loosed and disintegrated, and starch
grains got smaller in ‘Shenglibaihao’ leaves affected. In contrast, for ‘Xiangshu 75-55’, the changes in the related
physiological indexes were not different significantly, and the plasma membrane and lamellar still kept integration.
Therefore, there were distinct differences in the PMP, Chl content, ABA content, Pn and chloroplast structure
between the two sweet potato varieties with different disease-resistance.
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Table 1 Membrane permeability (MP) and ABA content in the sweet potato leaves
MP (%) ABA(mgg')
WA 75-557 Xiangshu 75-55° {dtFk Healthy 12.009+0.2355b 6.002%1.1521¢
JiFk Diseased 12.058+0.3409b 9.233+2.2345¢
‘HEF 55 ¢ Shenglibaihao’ fitkk Healthy 10.029+0.9444¢ 51.544+8.3878b
JRFk Diseased 13.253+0.2105a 147.200+15.2891a

n=3. [RGB o AR 71k RoR 22 53 .35 (P<0.05).. Tl

n=3. Date followed different letters within column indicate significant difference at 0.05 level. The same is following Tables.
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Table 2 Changes in chlorophyll contents in the sweet potato leaves

Chla(mgg") Chlb(mgg™) Chl a/b Chl a+b (mg g™)

‘2 75-55" ‘Xiangshu 75-55°  fitFk Health 1.195+0.0200b 0.311£0.0153a 3.770+0.0650b 1.5060.0202b
itk Diseased 1.202+0.0376b 0.316£0.0162a 3.701£0.0173b 1.527+0.0476b

‘WERITT 5 ¢ Shenglibaihao” {d bk Health 1.316£0.0185 a 0.334+0.0261a 3.783+0.1792b 1.664+0.0258a
Jitk Diseased 0.965+0.0710c 0.300+0.0714a 4.314+0.1849a 1.189+0.0780c
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Table 3 Changes in photosynthetic parameters in sweet potato leaves affected by Ralstonia solanacearum

-2 -1

Pn (umolm™s™)

2 1 2

Tr (mmol m s ™)

Gs (mmolm™s )

Ci (umol mol ™)

‘1% 75-55" ‘ Xiangshu 75-55°

‘MEAE S “ Shenglibaihao’

{dt#k Healthy
Jpikk Diseased
{dtFk Healthy
Jitk Diseased

15.901£1.1150b

13.239+2.1601b

19.025+1.8750a

9.227+0.8915c¢

1.963+0.1495a

1.857+0.1180a

1.990+0.0775a

1.443+0.0570b

41.471+0.8600a

34.400+5.5496b

39.675+2.5395b

25.963+1.3580c

102.99+12.76¢

128.80+8.81b

103.20+15.56¢

293.10+8.16a
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Fig. 1 Changes in ultrastructure of sweet potato leaves. A,C,E,F: ‘Xiangshu 75-55’; B,D,G,H: ‘Shenglibaihao’; A,B: Cell of health leaf; C,D:

Lamellar structure of chloroplast in health leaf; E,G: Cell of diseased leaf; F,H: Lamellar structure of chloroplast in diseased leaf.
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