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Changes of super oxygen anion in mulberry
varieties under water stress

REN Ying-Hong, LIU Song-Qing, QI Wei-Liang, LUO Cui-Hua,
GONG Bi-Ran, OU Li-Ping

( College of Chemistry and Life Sciences, Chengdu Normal University, Chengdu 611130, Sichuan, China )

Abstract: We used six mulberry varieties in Sichuan Province as the research object, by using physiological method and
used NBT test to determine the activities of SOD and to study the changes of super oxygen anion (O, ) in the leaf blade
tissues under different drought conditions. The results showed that the SOD content of six mulberry varieties were signifi-
cantly higher than those of the controls. The change trend of SOD activity was raised and then fell later, and super oxide

anion grew steadily. Possible reasons were that reactive oxygen beyond a certain threshold, which led to SOD activity de-
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creased. Under different drought conditions, from normal stress treatment to middle stress, the SOD content of six mul-

berry varieties also demonstrated rapid growth. Jiulonggui and Husang 32 showed a rising trend and increased by 62.7%

and 60.1% obviously; followed by Yunsang 1 and Heyebai 1 raised to 52.2% and 58.2% ; Yousang and Chongsang were

increased to 50.8% and 47.4% , respectively. This showed that the SOD played an active and effective role to reduce

0, - . After moderate stress level of SOD and active oxygen showed the opposite trend, which showed significant degrada-

tion effect, and had a mechanism of active oxygen injury. Super oxide anion spread around the veins, area of super oxide

anion gradually increased, which were observed by transmission electron microscope. It is obeserved that Husang 32 has

its ability to eliminate the superoxide free radical, and its drought resistance abilities and leaf blade surface hairs were

higher than that of Heyebai 1. Hence, it can be inferred that the length of leaf blade surface hairs has a certain relation-

ship with drought resistance.

Key words: mulberry, drought stress, superoxide dismutas, super oxygen anion, leaf blade surface hairs
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Fig. 1  Variation of SOD contents of mulberry under drought stress

1. Chongsang;

2. Heyebai 1; 3. Jiulongguai; 4. Yousang; 5. Husang 32; 6. Yunsang 1.
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Fig. 2 Histochemical detection of O, - with NBT in mulberry leaves under drought stress

a-x. Representative to

normal stress(a, e, i, m, q, u), mild stress (b, f, j, n, r, v) and moderate stress (c, g, k, o, s, w) and severe stress

(d, h, i, p, t, x) of six mulberry varieties, respectively. Superoxide anion (0} ) were indicated by dispersion

polymerization product of blue spots. a-d. Husang 32; e-h. Jiulongguai; i-l. Yunsang 1;

m-p. Chongsang; g-t. Yousang; u-x. Heyebai 1.
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Fig. 3 Histochemical detection of O, with NBT in epidermal cells of mulberry leaves under drough stress
a, b, ¢, d. Drought resistance varieties of Husang 32, e, f, g, h. Drought-sensitive varieties of Heyebai 1. a-h. Representative two
mulberry varieties in normal stress(a, e), mild stress (b, f) and moderate stress (¢, g) and severe stress (d, h),

respectively. The same below. Red arrows are leaf black surface hairs; yellow arrows are veins.
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Fig. 4 Histochemical detection of O+ with NBT in mulberry leaf vein cells of polish wheat seedling

under drought stress Red arrows are leaf blade surface hairs.
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